-

¢

SEIS OO 5 - %015

7 "{n’ ?
_ah s

- )

i
-
5
—

Kuis — 2025



VK 669:658.286.621.86/.87

[Ty6nikyeTbcs 3a pillleHHsIM BYeHO1 paju HarioHanbHOT0 yHIBEpCUTETY O10pecypcCiB
1 IpupoJoOKOpUCcTyBaHHs YKpainu (mpotokon Ne 10 Big 25 kBiTHs 2025 p.).

Peuenzenru:

Ky3bMmineus MuxkoJia [leTpoBu4, JOKTOp TEXHIYHUX HAYK, Mpodecop, 3aBigyBay
kadenpu Komm'lOTepHOi, iHXKeHepHOi Trpadiku Ta AusaitHy HarioHaneHOTO
TPAHCIIOPTHOTO YHIBEPCUTETYy, akaJeMik TpaHCIOpTHOI akaxeMii YKpaiHu Ta
Axkanemii OyiBHUIITBA YKpaiHu;

IMouka Koctsautun IBaHOBUY, JOKTOp TEXHIYHUX HaAyK, mpodecop, 3aBiayBay
kageapu mnpodeciiiHoi ocBiTH KHIBCHKOTO  HAIIOHATBHOTO  YHIBEPCHUTETY
OyJIIBHUIITBA 1 apXITEKTYpH;

YaycoB Mukoua I'eopriiioBu4, 10KTOp TEeXHIYHUX HayK, nmpodecop, mpodecop
Kadeapu MEXaHIKU HarionansHoro YHIBEPCUTETY 6iopecypciB 1
MPUPOJOKOPUCTYBAHHS Y KpaiHH.

Pomacesunu 10.0.
CuHTE3 ONTUMAIBHOTO KEPYBAHHS PYXOM MEXaH13MIB BaHTAKOIIIMOMHUX MalllVH.

Monorpadis. — K.: LT, KOMITIPIHT”, 2025. — 378 c.

Momnorpadis HamucaHa 3a pe3yibTaTaMd BUKOHAHHS HAyKOBO-IOCIIIHOI
po0OTH Y pamKax npucypkeHHs aBTopy y 2024 porri imeHHO1 cTunenaii BepxoBHoi
Panmu VYkpainu 1 MOJIOAMX YYEHHX - JOKTOpPIB HaykK. Y poOOTI HaBEIECHO
pE3yNbTaTH TEOPETUYHUX PO3PAXYHKIB Ta EKCIEPUMEHTAIBHUX JOCIHIKEHb
ONTUMAJIbHUX PEXUMIB PYXy MEXaHI3MIB BaHTXKOMIIHOMHUX MamiuH. HaBeneno
MaTeMaTU4YHl MEXaHI3MiB KpaHiB, BUKOHAHO MOCTAHOBKY 3aJlad ONTHUMAaJbHOTO
KepyBaHHA MeEXaHI3MaMH, PO3BMHEHO MiJIXOIW N0 PO3B’S3aHHA IUX 3a7ad Ta
NPOBEICHO  EKCHEPUMEHTAIbHY  ampoOalilo  pe3ysibTariB, OOIPYHTOBAHO
peKoMeHaaii 1Moo MPaKTUYHOTO BIPOBAIKECHHS ONTUMAIBHHUX PEXHMIB PYXY
MEXaH13MIB BaHTAXKOITIJHOMHHX MAaIIIKH.

Monorpadis npuzHaueHa JUisi HAYKOBUX Ta IH)KEHEPHUX MPalliBHUKIB, a
TAKOXXK MOXe€ OyTH KOpHCHa acripaHTaMm, MaricTpam Ta CTyA€HTaM TEeXHIYHHX
cHerlajibHOCTEHN 3aKJIa/1B BUII[OI OCBITH.

© Pomacenuu 10.0., 2025
© HVYBIll Ykpainu, 2025



BCTYII

Ponp BaHTaXOMIAHOMHOI TEXHIKM y PI3HUX Taly3sSX BUPOOHHUIITBA BaXKKO
nepeomianTr. Yacto came ixHsS poOoTa BH3HAYaE€ €PEKTUBHICTH TEXHOJIOTTYHHX
MpOIECIB, TaKWX SK OYIIBHULUTBO OO0’€KTIB IMBUIBHOI 1H(pACTPYKTYpH,
nepeMilIeHHS TEXHIKH B PEMOHTHHX exax, NepeBaHTAXKEHHS
CLIbCBKOTOCTIOAAPCHKOT MPOAYKIi B moprax Tomo. IIpore 3HayHa yacTuHA
BAaHTAKOMIANOMHHMX MAIIIUH, SIK1 POJIOBKYIOTh €KCIUTYyaTyBaTUCh, BXKE BUUEPHAIU
CBI/ TEXHIYHUU pecypc, 1 iXHs moAablia podoTa 3a00poHeHa a00 MOKIIMBA JIUIIE
NpU  3HIDKEHIA 1HTEHCUBHOCTI HABaHTAXKEHb. Y TaKUX BHUIAJKaX BHUHHUKAE
HEOOX1THICTh MOJIEpHI3allii MeXaH13MiB, METaJJOKOHCTPYKIIIM 1 CUCTEM KepyBaHHSI.
OnTuMizaliss pexuMiB 1 MOapaMeTpiB  poOOTH  JO3BOJISIE  TPOJOBKHUTH
EKCIUTyaTallifHUN TEpPMIH TEXHIKM, 3HIDKYIOUM JUHAMIYHI HaBaHTaXKECHHS Ha
MEXaH13MH, KaHaTH Ta 1HII YaCTUHU KOHCTPYKIIiil.

IIle oIHMM BaXJIMBUM AacleKTOM € €HEeproeeKTUBHICTh poOOTH
BAaHTAKOMIANOMHUX MAaIIWH. 3HWKCHHS €HEProBUTPAT y MPHUBOJAX KpaHIB HE
TUTIBKM 3HIKYE COOIBapTICTh MPOAYKIII, ane U MNOJOBKYE TEPMIH CIYKOU
MPUBOJIHUX MEXaHi3MIB, SIK1 MPAIIOIOTh B IHTEHCUBHUX pekuMax. Lle mocsraeTncs
3aBJISIKA 3MEHIIECHHIO HAarpiBy OOMOTOK MPHUBOIB 1 3al00IraHHIO iX TEIJIOBOMY
CTapiHHIO.

JIist nesikux KJ1aciB BaHTAKOMIJHOMHHX MAIIMH OCHOBHOIO BHUMOTOIO 1X
poOOTH € BUCOKA MPOYKTUBHICTh. Hanmpukiaa, KpaHu, skl MPaIo0Th Y MOPCHKHUX
1 pIYKOBHUX MOPTaX, BUKOHYIOTh IHTEHCUBHI BaHTAXXOIIIHOMHI Orepanii IpoTrom
TpuBajoro dvacy. lle, BpemTi pemr, MpuU3BOAWTH JO TMOMUIIOK Yy KEpyBaHHI 1
3HMKEHHS IPOIYKTUBHOCTI KpaHa. ABTOMATH3AIlIS ITUX MIPOIIECIB HE 3aBXK U 3/1aTHA
3HAYHO TMOJIMIIATH TPOIYKTUBHICTh, OCKITBKH 00’ €KT KepyBaHHS (HAIPUKIA
CHUCTEeMa ,KpaH-BaHTaX’) Ma€ KOJUBAJIbHI BIACTHBOCTI, SKi HE J03BOJISIOTH
BUPIIUTH MpoOJeMy 3a JOMOMOTOI0 TPAIUIIMHUX 1HXKEHepHUX MeronaiB. Lle
MUTAHHS BUPIMIYETHCS MUIAXOM CHHTE3Y ONTHMAIBHHX 3a IIBUAKOIEI0 KEPyBaHb

pPYXOM KpaHa, sIKI J1al0Th 3MOTY OINTHMI3yBaTH MNPOAYKTHBHICTh. Kpim ToOTrO,
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JOLLTEHO OyAyBaTH TaKi CUCTEMU KEpyBaHHS, SKi O MOTJIM KOMIIEHCYBaTH BIUIMBU
Ha pyX BaHTaXXy BITPOBHUX MOPUBIB (TOPTOBI Ta OAIITOBI KPaHH).

besneka ekcrutyaTanii BaHT@XOMIAMOMHHMX MAIIMH TaKOX 3aJ€XHUTh BiJ
ONTUMI3allli PeKUMIB IX pyXy. 3MEHILIEHHS! MASTHUKOBUX KOJMBAaHb BAHTAXKY, M SIKi
NyCKW Ta 3yNUHKA MEXaHI3MIB, aBTOMATHUYHE Y3TO/HKCHHS PYXy MACKIIBKOX
MEXaH13MiB JI03BOJISIIOTh 3HAYHO 3HU3UTH PIBEHb Y4acTl KpaHIBHMKA B KEpYBaHHI.
Ile copwusie mMiABUINEHHIO PiBHA O€3MEKH HaBITh MPH HECHPUATIMUBUX MOTOJHUX
yMOBaXx.

MopaepHi3anisi CUCTEM KEpyBaHHsS KpaHamH 13 3aCTOCYBAHHSM YaCTOTHO-
KEpOBaHUX MPUBOIB JI03BOJIE PEaNi3yBaTH MPAKTUYHO Oy/b-AKi peXUMHU poOOTH
MeXaHI3MIB. Y HOBUX KpaHax IIi IPUBOJM 3a3BUYall € CTAaHJAPTHUMHU, 1[0 3HAYHO
CIpOIIly€ BIPOBAKCHHS PE3YyJbTaTIB MOJEpHI3alii 0e3 BeIuKux (HIHAHCOBUX
Butpar. [liampuemcTBa, sKI 3aMalOThC PEMOHTOM 1  BUPOOHUIITBOM
BaHTA)XXOIIJHOMHUX MaIllMH, MOXYThb BUKOPHCTOBYBaTH OTpPHMaHi pe3yibTaTu
(onmTUMaIBHI PEXKUMU PyXY MEXaHI3MIB) JUIsi PO3POOKH  CIeliali30BaHUX
IpOrpaMHUX YacTHH cuUcTeM KepyBaHHs. lle mo3Bonsie 3abe3neuuTy BaKiMBI
eKCIUTyaTalliiiHi TOKa3HUKU: BHUCOKY MPOAYKTHBHICTb, €HEProe(eKTUBHICTD,
O€3IeKy 1 JOBrOBIYHICTh TEXHIKH.

AKTyaJbHICTh IUX THUTaHb 3pPOCTa€ B yMOBAaX MICISIBOEHHOI BiJ0y/10BU
1H(PACTPYKTYpH Ta BUPOOHUUHUX MOTYKHOCTEN YKpaiHu, )KUTIOBOTO (POHITY HAIIO1
nepxkaBu. KpiM Toro, oTpumani pe3yidbTaTh MOXYTh OyTH BHKOPHUCTaHI st
3a0€3MEeUeHHsS] BAaHTAXKOIMIIMOMHOIO TEXHIKOK XabiB, B SKHUX B1A0OYyBa€eThCs
MEepEeMIIIeHHS] BIMICLKOBOI TEXHIKM Ta 1HIIMX BINCHKOBHX BaHTaxiB. lle, y cBoto
4yepry, COpUATHME IMJABUIICHHIO HAI[lOHAIBHOI Oe3meKkn 1 0OOPOHO3MaTHOCTI
Ykpainu.

Momnorpadis BiANOBIAa€ METI BAKOHAHHS CTUTICH T1alIbHOT po00TH BepxoBHOi
Panu Ykpainu ayist Mononux yueHux - moktopiB Hayk (IToctanoBa BepxosHoi Panu
VYkpainu Big 22.08.2024 Ne 3925-1X). Bei po3aiiu MmoHorpadii HanrcaHi aBTOpOM
0JTIHOOCI0HO, KpiM 11. 2.3, 2.4 Ta 4.4 — y cniBaBTopcTBi 3 B.C. JloBeiikinum; . 2.3 y

cniBaBTopcTBi 3 O.B. CtexnowMm; 1. 5.3 —y cmiBaBTopcTBi 3 B.B. KpymenbHunbkum.



BUPIIIEHHS MTPOBJIEMHA ONITUMI3ALILL PEXKUMIB PYXY

PO3JLT 1
AHAJII3 PE3VJILTATIB HAYKOBUX JOCJII)KEHB CTOCOBHO

BAHTAXKONIJMOMHUX MAILIIUH

1.1 KinbkicHMH aHAJIi3 HAYKOBHUX POOIT

Jl1s1 TOrO, 11100 BCTAHOBHUTH 3arajibHl TEHEHIIIT 010 MyOIiKaIiiHoi poboTH

BUEHUX TMPOBEJICHO KUIbKICHUM aHali3 HAayKOBUX pOOIT, SIKI MPOIHAEKCOBaHI Yy

HaykoMeTpuuHuX Oazax manux Scopus Ta Web of Science. I'mubuna mnomryky

craHoBmwia 10 pokiB. Jlyig orpuManHs gaHuX Oynu chopMOBaHi MOITYKOBI 3alUTH:

,lower crane” (OamToBuil KpaH), ,, Bridge crane” (MocToBuii KpaH), ,,Slewing

mechanism” (MexaHi3M MoBOpoTy), ,,Hoist mechanism” (MexaHizm migiiomy

BaHTaxy), ,,Crane movement mechanism” (MexaHi3M nepeMilleHHs KpaHa), ,,Crane

optimal control” (onTumanbHe KepyBaHHs KpaHOM), ,,Load pendulum oscillations”

(MasiTHUKOB1 KOJIMBaHHS BaHTaxy). OTpumMaHi gaHi HaBeAeHo y Tabm. 1.1.

Ta6muns 1.1 — KinbKicTh IpoOiHAEKCOBaHUX Yy 0a3ax qaHux Scopus ta Web of

Science HayKOBHX Ipallb, 1110 ommy0rikoBaHi 3a nepioa 2015-2024 poku

mechanism

Poxn g
[TomrykoBuit % g
samar | 2024 2023|2022]202112020|2019|2018(2017|2016|2015| 5§ =
3
1 2 [ 31 4 56 71181 9 [10]11 12
Haykomerpuuna 6a3a nanux Scopus
Tower 1106\ as | 112 124 | 1211 89 | 70 | 66 | 42 | 54 | 1902
cranc
Bridge | ool 166 | 165 | 152 | 173 | 169 | 164 | 112 | 97 | 109 | 2901
cranc
Slewing |y | 16 | 20 | 10] 6| 8|10 3| 6| 6 | 206
mechanism
Hoist 20 139 | 24 |11 |16 | 11 | 13| 7 [17] 9 | 361
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[Tponorxenus Tadm. 1.1

1 2 3 4 5 6 7 8 9 10 | 11 12

Crane
movement 7 13 18 11 8 3 10 4 5 9 155
mechanism

Crane
optimal 50 | 52 | 54 | 38 39 | 47 | 34 | 38 | 27 | 27 817
control

Load
pendulum | 24 17 17 12 17 18 11 6 6 11 231
oscillations

Haykomerpuuna 6a3a nanux Web of Science

Tower
crane

102 | 83 | 87 | 96 | 79 | 63 | 49 | 50 | 36 | 36 1059

Bridge
crane

64 | 71 | 79 | 66 | 76 | 77 | 8 | 52 | 59 | 50 1195

Slewing

. 39 | 24 15 31 19 | 25 | 24 | 25 | 22 | 25 503
mechanism

Hoist

. 77 | 69 | 109 | 74 | 72 | 70 | 61 69 | 66 | 58 1195
mechanism

Crane
movement | 28 19 13 16 14 16 | 26 | 24 | 21 15 311
mechanism

Crane
optimal 40 | 47 | 48 39 39 51 33 32 33 31 660
control

Load
pendulum | 20 17 11 9 15 10 9 3 7 13 174
oscillations

AHani3 gaHuXx, siKi HaBeJAeHO y TaOu. 1.1 mokasye, 10 HayKoBa CHiIHHOTA
JIOCUTH 3alliKaBJIieHa y MPOBEICHHI JOCIIIKEHb 32 TeMaTHKaMH, SKi MOB’s3aHl 13
MexaHi3MaMH 0aIlTOBUX Ta MOCTOBHX KpaHiB, 13 MEpeBarol0 OCTAaHHbOI TEMATHKHU.
[IpuyoMy 3a TeMaTHKaMu, sIKI TIOB’sI3aH1 13 OAIITOBUMH KpPaHAMH CIIOCTEPIraeThCs
30UIBIIICHHS K1JIbKOCTI HAYKOBHX Mpailb, 0COOJMBO 3a OCTaHHIH piK. 3a TEeMaTUKaMH,
SK1 TIOB’si3aH1 13 MOCTOBMMH KpaHamu, y 2018 porri BigOymiocst cTtpubKkomnomaioHe
30UIBIIEHHSI  KUIBKOCTI  MPOIHTEKCOBAHMX HAYKOBUX TMpaimb (a7 000X

HayKoOMeTpuuHUX 0a3 nanux Scopus Ta Web of Science) mpubau3Ho y miBTOpa pasu.
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3a TemaTHKaMH, Kl TOB’S3aHiI 13 MeXaHi3MaMu MOBOPOTY, iAoMYy Ta
NepeMillieHHs] KpaHa, Y HayKOMETpUuHiN 0a3i JaHMX Scopus CIOCTepIraeTbes
30UIBIICHHS KUIBKOCTI TyOsikamii mounHarodu 3 2022 poky. Taka X TEHICHIIIs
XapakTepHa JUIsl MyOJiKalliid 3a 3aMUTOM ONTHUMAJIbHOTO KEPYBaHHS PyXOM KpaHa.
HeoOxigHO TakoX BIAMITUTH JOCUTh 3HAYHY 3arajibHy KUIBKICTh HAyKOBHX
nyOJliKaIii 3a I€l0 TEeMaTHKOR. 3arajbHa KUIBKICTh HAYKOBUX IIpallb, SIKI
MPOIHJIEKCOBaHI B 000X HAayKOMETPHUYHHMX O0a3ax MaHWX 3a TeMaTHUKaMH, SKi
CTOCYIOThCSI MEXaH13MY IMOBOPOTY OAIITOBOrO KpaHa Ta IMiIHOMYy BaHTaxXy, TOKa3ye,
mo Oulbllla yBara JOCHIIHHUKIB MPUCBAYEHA CaM€ OCTAaHHbOMY HAampsMKy. 3a
3alMTOM MasiTHUKOBHX KOJIMBaHb BaHTAXY, 3 IEIKUMU BUKIIIOUeHHIMH (2021 pok —
qutst 6a3u Scopus Ta 2021 12022 poxu — nist 6a3u Web of Science), crioctepiraerbes
TPEHJ 3pOCTaHHS KUIBKOCTI HayKOBUX mpalb. Jl0o HaBelIeHOro aHamidy MmoTpioHO
JIOJIaTH, 1110 KIJIBKICTh Mpallb, K1 BITHOCATHCS 10 2024 poky OyayTh y OAAIBIIOMY
30UTBIITYBATUCh, OCKUIBKH III€ HE BC1 pOOOTH MPOIHIEKCOBaH1 y 3a3HaueHuX 0a3ax.

JL1st Toro, 11100 poBeAeHM aHaI13 OyB MOBHUM, HaJaMO PE3yJIbTaTh MOLIYKY
KUJIBKOCT1 OMyOJIIKOBaHMX HAyKOBUX Tpailb 3a KpaiHamu (1abdmn. 1.2). Anamizyrouu
naHi 3 Tabs. 1.2 MoxHa 3poOUTH BUCHOBOK, 11O 1CHY€ KOrOopTa JiIepiB KpaiH BUEHI
AKUX HAWOUTbIII aKTUBHO TMPOBOMATH HAYKOBI JIOCHDKEHHS Yy  Talysl
BaHTaxoImmiaioMHol TexHiku. Jlo HmX Hanexats: Kwurair, Cnomyueni I[lltatu
Awmepuku, [TiBnenna Kopes, Anonis, Himeuunna. Takox BapTo BigmiTuTH [lombry,
BenukoOpuranito, Kananay, BUeH1 SKUX TaKOX JTOCUTH IHTEHCUBHO MyOIIKYIOTh CBOT
poboTH 3a BKa3aHMMHU HampsiMKamu. llpueMHO, 10 MO0 KOTOPTH IMX KpaiHa
HaJICKUTh TAKOXK 1 YKpaiHa, sika, pajlle, € BUKIIOYEHHSIM 13 3arajibHOTO MpaBuja:
HalOUTbIIa KUIBKICTh HAYKOBHX Mpalb MyONIKYIOTbCS BUYECHUMH TEXHOJOTIYHO
BHCOKOPO3BUHECHHUX KpaiH CBITy. Bka3aHe BUKITIOUEHHSM IMOSICHIOETHCS THUM, 1110 B
VYkpaini npucyTHI JOCUTH PO3BUHEHI HAyKOBI IIKOJHU, SIKI BUBYAIOTH MUTAHHS

BaHTAXKOMIANOMHOI TeXHIKH, 30kpema, y Kuesi, Xapkosi, Omeci.



omy6JsikoBaHi 3a nepioq 2015-2024 poku

Tabmuus 1.2 — Ton-5 kpaiH 3a KUIbKICTIO MPOIHACKCOBAaHUX Yy 0a3ax manux Scopus Ta Web of Science HaykoBuX mpaip, 1110

[TourykoBuii 3amuT

Kpaina Ta ii Miciie 3a KiTbKICTIO OITyOIIKOBaHUX TIPAIlh

1-e micue 2-e mice 3-€ miciie 4-e micue 5-e micie
baza nanux Scopus
Tower crane Kwuran CIIA [liBnenna Kopesa| Himeuunna I'on-Konr
Bridge crane Kwuran CIIA pd Himeuunna |IliBnenna Kopes
Slewing mechanism Kwuran CIIA VYkpaina pd TaliBaHb
Hoist mechanism Kwuran CIIA pd Inpais BenukoOputanis
Crane movement mechanism pd Kurait VYkpaina CIIA [Tonwira
Crane optimal control Kwuran CIIA SAnonis Himeuunna VYkpaina
Load pendulum oscillations pd CIIA VYkpaina Kwurait Himeuunna
baza nanux Web of Science
Tower crane Kwuran CIIA Himeuunna |IliBnenna Kopes|BennkoOpuranis
Bridge crane Kwuran CIIA Himeuunna |BenukoOpuranis|IliBnenna Kopes
Slewing mechanism Kurai CIIA Kanana ITonpmia ITisgenna Kopes
Hoist mechanism Kwurait CIIA [Tonpma [TiBnenna Kopes pd
Crane movement mechanism CIIA Kwurait IToabmra VYkpaina Kanana
Crane optimal control Kwuraii CIIA Anonis Himeuunna Kanana
Load pendulum oscillations CIIA Kuraii Himeuunna pd VYkpaina
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HaBenemo TakoX KUIBKICTh NATEHTHUX JOKYMEHTIB, IO 3apeecTpOBaHl y
cBiTi 3a mepion 2015-2024 poxu. BinmoBigni naHi, ski HaBeneHo y Tabm. 1.3,
OTpUMaH1 13 BUKOPHUCTaHHSM cepBiciB HiMmerpkoro mateHTHOro BimomcTBa [1].
3anuty, 3a SKUMU MPOBEACHO 3pi3 JaHHX, BIIMOBIAAIOTH HACTYITHUM MATEHTHUM
kiacam: B66C 9/00 ,MexaHi3mMu nepeMillyBaHHs, KOMOIHOBaHI 3 KpPaHOBUMH
Bi3kamu a0o kpanamu”, B66C 11/00 ,,Bizku abo muiatrgopMu KpaHiB, po3TallloBaHi,
HAMpUKJIad, Haa MIKpaHoBow komier”, B66C 5/00 ,,OmopHi KOHCTPYKINi 3
kojonamu”, B66C 13/00 ,,Inmii xoHCTpyKTHBHI enemeHTH KpaHiB”, B66C 13/06
,,JHIIII KOHCTPYKTHUBHI €JI€MEHTH KpaHiB. [[oMOMIXKHI OpUCTPOi AJI1 KEpyBaHHS
pYXOM MIJBIIIEHUX BaHTaXIB a00 s 3amoOiraHHd MNPOBUCAHHIO TpociB. Jlis
3BEJICHHS JI0 MIiHIMyMy a0o0 3amoOiraHHs pO3rOWIyBaHHIO BAaHTAXIB Y
MOB3/IOBKHLOMY a00 momepeyHoMmy HampsiMkax”, B66C 13/18  Iumm
KOHCTPYKTHBHI €JIeMEeHTH KpaHiB. Cuctemu abo mpucTpoi kepyBanHs”, B66C 13/26
,»[HIIIl KOHCTPYKTUBHI €JIeMeHTH KpaHiB. CuctemMu abo MpucTpoi kepyBaHHs. [
€JIEKTPONPUBOAIB. EJIEeKTpUUYHI CXeMU KepyBaHHSA MpU OMYCKaHHI BAaHTAXy. 3a
JIOTIOMOTOIO €JICKTPOJIBUTYHIB 3MIHHOTO CTPyMYy” .
Ta6muus 1.3 — KinbKicTh IpOiIHAEKCOBAaHUX Yy 0a3ax qaHux Scopus ta Web of

Science HayKOBHX Ipallb, 1110 ommy0rikoBaHi 3a nepiof 2015-2024 poku

Poku

Kinac
mateHTiB | 2024|2023|202212021|2020(2019({2018[2017|2016| 2015

Bcporo

[IaTEHTIB

B66C 9/00 | 132 | 155 | 155 | 166 | 151 | 125 | 147 | 121 | 96 | 127 | 2573

B66C 11/00| 409 | 400 | 571 | 627 | 487 | 307 | 289 | 180 | 202 | 244 | 6022

B66C 5/00 | 270 | 277 | 257 | 316 | 250 | 78 | 123 | 53 | 47 | 88 | 3402

B66C 13/00| 1334|1543 | 1540( 1756| 955 | 609 | 625 | 407 | 370 | 399 | 14664

B66C 13/06|3437|3064| 2758|2678 | 1524| 841 | 809 | 462 | 345 | 325 | 21824

B66C 13/18| 553 | 613 | 588 | 699 | 509 | 378 | 422 | 369 | 388 | 451 | 11093

B66C 13/26| 19 7 15 | 22 | 18 | 16 8 8 7 12 929
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Anami3 naHux, Akl HaBeAeHo y Tabn. 1.3, mokasye, mo HalOUIBIIY
3aIlIKaBJICHICTh Y PO3POOHUKIB MAlOTh HAIMPSIMKH, SK1 BiAMOBIIAIOTH METOJAM Ta
TEXHIYHUM 3ac00aM YCYHEHHSI MasTHUKOBUX KOJIMBaHb BaHTaXy Ha THYYKOMY
niaBici (kinac nmareHtiB B66C 13/06), a Takok KOHCTPYKTUBHUX €JIEMEHTIB KpaHiB
(xnac marentiB B66C 13/00). Kpim Toro, 10CHTh 1HTEHCUBHO BEAYTHCS PO3POOKHU
CUCTEM KepyBaHHS PYXOM KpaHOBUMH MexaHi3MamH (kiiac narentis B66C 13/18).

AHani3 KUTbKOCTI TATeHTHUX JOKYMEHTIB MOKa3ye, 1mo nounHaroun 3 2020
POKY TMOYHMHAETHCS JOCTATHHO CHJIBHUN TPEHJ 3pOCTaHHS KUIBKOCTI MATEHTHUX
JToKyMeHTIB 3a kiacamu B66C 5/00, B66C 13/00, B66C 13/06 Ta B66C 13/18. Tak,
Harnpukian, 3a kiiacom B66C 13/06 y 2024 poui 6ysno orpumano y 4,08 pasiB Ouibliie
naTeHTIB, Hik 32 2019 pik. AHanoriyHUM Moka3HUK 3a kjaacom nateHtis B66C 13/00
ctaHoBHTh 2,19, 3a knmacom mateHTiB B66C 13/18 — 1,46, a 3a K1acomM IaTeHTIB
B66C 5/00 — 3,46.

i maHi mMiATBEPHKYIOTH T€3y MPO T, 0 MUTAHHS PO3POOKU KOHCTPYKIIIN
MEXaHi3MIB, CHCTEM KEpyBaHHS, CHOCOOIB Ta 3aco0iB KEpyBaHHS pPYyXOM
BAaHTQXXOITTHOMHUX MAIlIMH € aKTyaJlbHUMH. BINBIIICTP MAaTEHTHUX JTOKYMEHTIB
BiZINOBiIa€ po3poOKam, sKi OIU3bKI 0 NPAKTHYHOTO BIIPOBAKEHHS. IXHs 3HAYHA
KUIBKICTh TOKa3ye, M0 TPEH]I BAOCKOHAJIEHHS KOHCTPYKIIIH 1 CUCTEM KEpYyBaHHS
PYXOM BaHTaXOIIHOMHOIO TEXHIKOIO € JOCUTh aKTYyaJbHUM.

Hagepneni y Tabu. 1.1, 1.2 ta 1.3 mani Banigui cranom Ha 06.01.2025 p.

1.2 KoHTeHT-aHAJIi3 HAYKOBHUX POOIT

B yMoBax chOTOJeHHSI aKTyadbHUM 3QJIUIIAETHCS MUTAHHS JTOCIIIKCHHS
NUHAMIYHUX HaBaHTAKEHbh B €JEMEHTAX MEXaHI3MIB BaHTAXKOIIIIMMaIbHUX
MaIH. 30KpeMa, Ii¢ MUTaHHS BUHUKAE IPH OITiHIII PIBHS HaBAaHTA)KCHHS CJICMCHTIB
MEXaHIi3My 3MiHH BWIBOTY BaHTaXy OalITOBOrO KpaHy. Y LbOMY MeEXaHi3Mi
KOJIMBAHHS 3aKpIMJIEHOTO Ha THYYKOMY MiJIBICI MOXKYTh Ha NEBHUX €Talax pyxy
OMMKMCYBATUCHh MOJIEIUTIO TTOABIHHOTO MAaTEMaTUYHOTO MAsSTHHKA, 110 MA€ BIUIUB Ha

JIOCTOBIPHICTh OTPUMAaHUX PE3YIbTATIB M1l YaC BUKOHAHHS AUHAMIYHOTO aHAIII3Yy.
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VY crartsax [2-5] po3po06ieHO TpUMAcOBI JUHAMIYHI MOJIETi, HA OCHOBI SIKUX
CKJIaJeHl BIAMOBIMHI MaTeMaTW4YHI MOl I MEXaHI3MIB TEPEeMIIICHHS
BaHT)XHOTO BI3Ka 13 BaHTAKEM Ha THYYKOMY MiJBICI Ta MeXaHI3My IMiIHOMY
BaHTaxy. [Ipy MaremMaTHYHOMY MOJENIOBAHHI KOJUBaHb BAaHTa)Xy Ha THYYKOMY
M1JIBiCl, BUKOPHUCTAHO MOJICJ MTOABIMHOTO MaTeMaTHUYHOTO MasATHHUKY. Y Tpaii [6]
pO3p0o0JIEHO MaTeMaTUYHy MOJEINb CTPLIOBOT CUCTEMH KpaHa, sika IpelcTaBlieHa
MOJICJUTIO 3 JIBOMa CTYNEHSMH BUIBHOCTI. ABTOPH JOCIIIWIM PIBHOMIpHHMI Ta
HEPIBHOMIPHOMPUCKOPEHUH IMOBOPOT BEAYyUOI JaHKH CTPLIOBOI cucteMu. B poboTi
[7] mpeacTaBieHa MeToIMKa BUOOPY MOUUIBHUX JUHAMIYHUX MOJEJEH OaIlToOBUX
KpaHIB B 3aJIEXHOCTI BIJ BpaxyBaHHS XapaKTEPUCTUK CTPUIOBOI CHUCTEMHU.
JluHaaMiuH1 MOJIeT OOMpaKCs Ta JOCIIKYBAIHUCS UISIXOM MOPIBHSJILHOTO aHaJi3y
necsaty 2D ta 3D quHaMivHUX MOJEIIEH, 1110 BIANOBIIAI0Th TPHOM BapiaHTaM CTPLIA
0amIToBOrO KpaHa, siKi € HauOUIbI molmmpeHuMu. Y ctaTTi [8] OamToBuil KpaH
po3rnsgaeTbed SIK OararomacoBa cHCTeMa J€ pPyX KOXKHOI OKpeMoi Macu
MOJICIIIOETHCS. 332 JIONOMOTOK) CHUCTEMH JH(PEpEeHLIATbHUX PIBHAHb, SIKI MOKHA
IHTErpyBaTU B peasibHOMY 4aci. TeopeTuyHi pe3yibTaTi MOJICTIOBAHHS MTOPIBHSHO
3 JaHUMU EKCIIEPUMEHTAIbHUX JOCHIKEHb JTUHAMIKU PEAIbHOTO OaIlToOBOTO
KpaHa. ¥Y po0oTi [9] MmoaentoBaHHS TOBOPOTY KpaHa MPOBEICHO HA OCHOBI PIBHSHb
Eitnepa-Jlarpanxa. AHami3 OTpPUMAaHMX peE3yJbTaTiB JO3BOJIUB BIJICTEKUTH
BUHHUKHEHHSI MasTHUKOBHUX KOJIMBAHb BAHTAXKy HA THYYKOMY MIABICI Ta TIOPIBHATH
iX 3 pe3yibTaTaMu €KCIEPUMEHTAIBHUX JIOCTIKeHb. ABTOpaMH 3alpONOHOBAHO
cnoci® KepyBaHHA KPyTHUM MOMEHTOM IIPUBOJly MEXaHI3MY IMOBOPOTY KpaHa, SKUH
MIHIMI3y€ KOJMBAaHHA BaHTaXy Ha THYYKOMY MiABICL. Y JucepTaliiiHOMY
nociimxerHi [10] mpoaHanmi3oBaHO BIUIMB MasTHUKOBHX KOJMBAaHb BaHTaXy Ha
MEXaHI4YH1 Hapy>KeHHsS B METAJIEBUX KOHCTPYKI[ISX KpaHa IiJl 4ac PI3HUX PEKUMIB
pyxy. 3rigHo 3 pe3yibTaTaMHd MPOBEICHOTO0 aHalli3y, aBTOp PEKOMEHIY€
ONITUMAJIbHE PO3TAITyBAaHHS Bi3Ka HA CTPLUII B yMOBaX CUJIIBHUX BITPIB, 1100 3HU3UTH
pHU3HUK aBapiifHOro 00Bay KpaHa. ¥ crarTi [11] HaBeeHO aHAMITUYHI 3aJI€KHOCTI,
K1 JIO3BOJIAIOTh BUBHAYUTH BETUYMHY MAaKCUMAJIBHOTO 3yCUJUIS Y TATOBOMY KaHaTi

MEXaHI3My 3MIHM BWIbOTY BaHTaXy OamrToBoro kpaHa. JlJis BCTaHOBJIEHHS
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aJIeKBaTHOCTI OTPUMAHMUX 3aJIEKHOCTEH, BUKOHAHO TOPIBHSUIBHUM aHam3 13
pe3yJabTaTaMH YHMCEIbHOTO MOJICTIOBAHHS, IKUI 3aCBIITYMB HECYTTEBY PO301KHICTD
13 OTPUMaHUMH AHAJTITUYHUMU JAHUMHU.

Kpim Toro, 3HauHi OuHaMiuyHI HABAaHTAKCHHS BUHUKAIOTH B €JIEMEHTaX
KOHCTPYKIIIT KpaHa 1 B MeXaHi3Max MPUBOY MPH CHIJIBHIN poOOTI MEXaHI3MY PyXy
Bi3ka OallITOBOIO0 KpaHa 1 BaHTaXOMiAHOMHOro MexaHizMmy. LI HaBaHTa)keHHs
3HIKYIOTh HaJIIHHICTH POOOTH Ta MPOAYKTUBHICTH KpaHa, OJHOYACHO 301JIbIIYIOUN
BTpaTH €HEprii NpUBOAHMMU MeXaHI3MaMu. OCHOBHOIO NMPUYMHOIO BUHUKHEHHS
JUHAMIYHUX HAaBaHTAKEHb 1 30TIBIIEHHS BTPAT €HEPrii B ME€XaHi3MaX € HasIBHICTh
HU3bKO- 1 BHCOKOYACTOTHUX KOJIMBaHb €JleMEHTIB KpaHa. Cepen MUX KOJUBaHb
BUJUISIFOTHCSI HU3bKOYACTOTHI KOJMBAHHS BaHTaXy Ha KaHaTl Ta BUCOKOYACTOTHI
KOJIMBaHHS MPY>KHUX €JIEMEHTIB KOHCTPYKI[ii KpaHa Ta MPUBOJHUX MEXaHI3MiB.
3MEHILIEHHS! HaBaHTA)KEHb MOKHA JOCATTH LUIIXOM BHOOPY pEXUMY 3MIHU
PYIIIMHUX CHUJ 1 MOTY)KHOCTI MPUBOJAHUX MEXaHI3MIB. XapakTep 1 BEIUYUHY
JUHAMIYHAX HABaHTA)KEHb MOJKHA OILIIHUTHU 3a MOKAa3HUKOM PYHIHUX cuil. Tomy
JOCIIJIKEHHST TIPOLIECIB 3MIHM PYIIIHHUX CHJI Ta iX BIUIMBY Ha MPOJYKTHBHICTB,
JUHAMIYHI Ta EHEPreTUYHl XapaKTEepPUCTHKM PYXy BI3KIB 1 CHUIBHOIO pyXy
BAaHTAKOMIANOMHUX MEXaHI3MIB € aKTyaJIbHOI MPOOJIEMOIO ISl CTBOPEHHS
BUCOKOC(DEKTUBHUX KOHCTPYKIIi OAIITOBUX KPAHIB.

[Ipy moenHaHHI pyXiB OKPEMHUX MEXaHI3MIB OAallITOBOTO KpaHa BaHTaX
3nilicHIoE ckianHuii pyx. CruibHa po0oTa MEXaHI3MIB Ma€ 3HaYMMHUU BIUTMB Ha
IuHaMIKy pyxy cuctemu [12]. JlocuTh yacTo pob0oTa KpaHIBHUKA CIIPSIMOBAHA Ha
BUOIp JOIUIBHUX PEXUMIB poOOYOro pyxy KpaHOBUX MEXaHI3MIB, sKI O
MIHIMI3yBaJIl KOJIMBaHHS BaHTaxXy Ha kaHati [13]. L{i mpobOnemu cTaroTh 0coOIMBO
aKTyaJlbHUMHU TpU CYMICHIM poOOTI KpaHOBUX MexaH13MmiB. [loctae mpoOnema
NOIIYKY €(peKTUBHOTO KEpyBaHHS PyXOM MeXaH13MiB OamroBoro kpaHa [ 14]. IIpote
OUTBIIIICTh METOJIIB KEPYBaHHS POOOTOI MEXaHI3MIB 3alPOIIOHOBAHO IMEPEBAKHO
JUISL MOCTOBHUX 1 KOHTEeMHEepHUX kpaHiB [15, 16]. [Ipu upoMy KiIbKICTh CIIOCOOIB

KepyBaHHS OaIITOBUMH KpaHaMu 3HayHO MeHma [17].
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Y HaykoBUX TpamsiX 3HAYHWM ~aKIEHT 3po0JIeHO Ha MiHIMi3allii
HU3bKOYACTOTHUX KOJHMBaHb BaHTaXy Ha KaHaTi. 30Kkpema, B poOorax [18-21]
PO3pO0JIECHO METO/IM KEPYBAaHHS, SIKI 3MEHIIYIOTh KOJMBAHHS BaHTaxy. Y poOoOTi
[18] moOymoBaHO MaTeMaTHUHY MOJENb PYXy BaHTaXy y BUIJISAI MOIBIHHOTO
MaTeMaTUyHOro MasiTHUKA. [Ipu 11bOMYy BpaxoBY€TbCSI 3MIHHA JTOBKHHA THYYKOTO
MiJBiCYy BaHTaXy. MaTemaThuHa MojieJib MoOyJ0BaHa Ha OCHOBI piBHSHB Jlarpanika.
Ha ocHoBiI moOymoBaHOT MaTeMaTuyHOi MOENi PO3poOJEHO METOH KepyBaHHS
pyxoM OamToBOro kpaHa. ¥ poOoTi po3po0JieHO METojA MiHIMi3allli TPUBAJIOCTI
3aracaHHsd KOJUBaHb BaHTaxy. PoOota [19], B sikiil po3poOieHO MaTeMaTHYHY
MoJieJh OamToOBOrO KpaHy, IPHUCBSYEHA YCYHEHHIO KOJMBAHb BaHTaXy. Y il
MOJieIl BpaxoBaHO MOBOPOT CTPUIM Ta pyX Bi3Ka 3 BaHTaxkeM. Ha ocHOBI Takoi
MOJIeJII PO3POOJIEHO PIBHSAHHA [JIs MPOTHO3YBaHHS YAacTOT KOJIMBAaHb IpPH pyci
MexaHi3MiB. Y pobotri [20] po3pobiieHO HEeMiHIWHI aJIrOpUTMHU KepyBaHHS
NPUBOJHUMHM MEXaHI3MaMHU JIJIi YCYHEHHS KOJMBaHb BAaHTAXy Ta €JIEMEHTIB
KOHCTPYKIIi 0alITOBOro KpaHa. 3arporoHOBaHO MIAX1J ONTUMAIbHOTO KEpyBaHHS
pyXoM 0alToBOro KpaHa 3 4OTHpPMa CTYNEHSIMU CBOOOJM IUISXOM BUKOPHCTAHHS
peryisTopa pyxy.

VY pobotax [21, 22] BU3HAYEHO ONTUMAJIbHE KEPYyBAaHHSA PyXOM MEXaHIYHOi
CUCTEMHU «KpaH-BaHTaXX» HAa OCHOB1 3aCTOCYBaHHS IITYYHOI HEMPOHHOT Mepexi. TyT
BUKOPUCTOBYETHCSI CUCTEMa HENIHIMHUX IU(]epeHLIabHUX PIBHSAHb, HA OCHOBI
PO3B’SI3KY SIKO1 3HAXOJIUTHCS ONTHUMAbHE KEPYBAHHS PYXOM CUCTEMH. Y poOOTI
[23] 3ampornoHOBAaHO 3MEHIIMTH MAasTHUKOBI KOJMBAHHS BAHTAXy MHUISTXOM
dhopMyBaHHS BXIJTHUX MApAMETPIB CTPUIOBOI CUCTEMHU KpaHa. 3MEHIIICHHS KOJIMBAaHb
3IIACHIOETHCS 3@ JIOMOMOTOI0 MITY4YHOI HEHMpOHHOI Mepexi. TyT mporHo3yroThes
ONTUMAaJbHI MapaMeTpu CHUCTEMH B 3aJICKHOCTI BiJ JOBXHHHU KaHaty. OJHUM 3
HAMpsIMKIB  JIOCHIIJKEHb € MIJABUINCHHS €(EeKTHBHOCTI pPOOOTH MeEXaHi3MiB
OamtoBUX KpaHiB. TyT HayKOBII 30CEpeIKEHI Ha PO3POOIN TEOPETUIHUX 3acajl
pexuMiB poOOTH MEXaHI3MIB Ta iX peaizalii B KOHCTPYKIISIX OallITOBUX KpaHiB. Y
[[bOMY HAMNpSMKY BUKOPHCTaHI PErynaTopu [24], HEWpPOHHI MEpEexi, CHUCTEMHU

KOMIT'FOTEPHOT0 30pYy, CUCTEMH IITYYHOTO 1HTENEKTY [25, 26] Touo. Y poboTi [27]
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JUISL KepyBaHHS BAaHTAKOMIAMOMHUM KPaHOM BUKOPUCTAHO HEHPOHHY Mepexy. Tyt
BUKOPHCTAHO HEINHIHHY MaTeMaTUYHy MOJENb PYXy BaHTaXOIMiIHOMHOIO KpaHa.
[ToOynoBaHO HEHPOKOHTPOJIEP, KU XapaKTepu3yeThCs, 10 Oyaye KepyBaHHS
HEYYTIUBE 0 30BHIMIHIX CTOXaCTUYHUX 30yPCHb.

VY poGoti [28] chopmoBaHo KpuTepii onTuMizallii poOOTH MeXaHI3MIB Ha
OCHOBI MaTeMaTH4HOI Mojedi OamroBoro kpaHa. KpurepisMu € KBaapaTH4HI
GyHKITIOHATN IJIT KOXKHOTO MEXaHi3My OamToBoro kpaHa. Po3pobiieno anroputm
MiHIMI3a1li (PYHKIIIOHAJIIB Ta BU3HAYEHO OINTHUMAaJIbHI 3HAYCHHS NapaMeTpiB MpHU
poOoTi MexaHi3MiB. OTpuMaHi MapamMeTpH BIJINOBIIAIOTh €()EKTUBHIA B3a€MOII1
MexaHi3MiB KpaHa. Cif BIJ3HAYUTH KOMIUIEKCHUM MiAXiJ 10 ONTUMI3AIi
KPaHOBUX MEXaHI3MIB.

[ToniOHuii 10 momepeaHbOro MiJXiJ 3acTOCOBaHO B poboTax [29-32]. V
poOOTI aBTOPU JOCHIIUIM ONTHMI3allI0 PEKUMIB PyXy MeEXaHi3MiB OaIlTOBHX
kpaHniB. Onuanuni [30-32] 1 komIuiekcH1 [29] kputepii onTuMizallii K 1HTErpagbHi
(GyHKL10HATU (POPMYIOTHCS Ha OCHOBI JU(EpEHUIATBHUX PIBHSIHB PyXy OKPEMOTO
MEXaHI3My KpaHa a0o CHUIBHOTO pyxy Kuibkox MexaHi3miB. Lli dyHkmioHamu
MPEACTABISAIOTh CEPEIHbOKBAIpPATUYHI 3HAYEHHS MOMEHTIB mnpuBoay [31],
mBuAKOCTI [32] 1 mpuckopenns [30] ix 3mMiHM B yaci abo 6e3po3MipHOT JiHIHHOT
3rOPTKHU OKpeMUX KpuTepiiB [29]. B pe3ynbTaTi MiHiMI3a1i{ IHTErpabHUX KPUTEPIiB
OTPMMAHO ONTHUMAJIbHI PEXKUMHU PyXy MEXaHI3MiB NPHUBOJIB OalITOBUX KpPAaHIB.
BusznadyeHi onTUMalibHI PEXUMHU PYXY 3HWKYIOTh HAaBAHTAKEHHS, KOJIMBAHHS Ta
BTpAaTH €HEPrii KpaHOBUX MEXaHI13MiB.

Sk BiAOMO, OJHUM 3 HANOUIBII BIUIMBOBHUX (DAKTOPIB, IO MEPEIIKOIKAIOTh
BHCOKilf MPOJYKTMBHOCTI KpaHa, € MAsATHUKOBI KONMBAHHS BaHTAXy. IX MO}KHa
YCYHYTH pi3HMMH crniocobamu. [Ipore onTuManbHe KepyBaHHS Yy LIbOMY IUIaH1
BUJIA€THCS HAMOUIBII MOIIIPHUM. TOMYy I1CHYE BelWYe3Ha KITbKICTh HAYKOBUX
mpailb, K1 MpUCBsiUeHI 1boMy nuTaHHio [33-37]. Cepen HHX MOKHA BIJ3HAYUTH
kiac ontumanbHuXx LQR-kepyBaHb, TOOTO cTparerii, siki MIHIMI3YIOTh JIIHIHHO-
KBaJIpaTU4YHy 1UIbOBY GyHKIII0. OCTaHHIN € IHTeTpaTbHUM (YHKITIOHATIOM, SKHIM

B1JI00paXka€e «BUTpATH» Ha AKICTh PyXy CUCTEMH, a TAKOXK «BUTPATH» HA KEPYyBaHHS.
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Hanpuknan, y po6oti [38] LQR-kputepiit BUKOPUCTOBYBaBCA B 3a7aul KEPyBaHHs
JIBOMAsITHUKOBOIO CHCTEMOIO ,,KpaH-BaHTaxX . EnmemenTn BaroBux marpuib Q i R B
KpUTEpiaibHIN CTPYKTYp1 OTPUMAHO 3a jgonomoroto Mmeroay PSO. IoniOuuii miaxin
BUKOpHCTaHO B gociimxkeHHi [39]. Tyt Oymu 3agisai metoau PSO, SA ta GA mns
3aJlaHHs 3Ha4YeHb eleMeHTiB Marpullb Q Ta R. OpnHak, /uisi KepyBaHHS pyXoM
cuctemu Bukopucrtano I1IJ[-perynstop. ¥ po6oti [40] po3pobaeno LQR- ta LQG-
KEepyBaHHS /ISl IBOMAaCOBHUX CUCTEM ,,KpaH-BaHTaX . [lopiBHSIHHS SKOCTI KEpyBaHb
JIO3BOJIUJIO 3poOuTH BHCHOBOK, 1m0 LQR kpammit 3a LQG, omHak y ceHci
MPaKTUYHOTO BIPOBAKEHHS CIIOCTEPIraeThcs MpoTwiexkHa cutyauis. Lleid daxr
MOB'sI3aHUM 3 MEHILIOK KUIbKiCcTIO naatuukiB s LQG, ski 3a0e3nedyroTh
BUMIPIOBaHHA CTaHy cuctemu. HamamryBanua matpuilb R 1 Q npoBeseHo B cTarTi
[41]. Oxpim LQR-kputepito aBTOpM JOAaIA OO0 LUIBOBOI  (PYHKIII
NepeperyoBaHHs, TPUBAIICTh HAPOCTAHHS Ta TPUBAJICTh peryitoBaHHsA. s
PO3B’sI3aHHS 3a/1adyl BUKOPHUCTAHO MeETaeBpPUCTHYHUN MeTon SA. Y crarti [42]
aBTOpPU PO3IJSHYJIM MNOPTAIbHUI KpaH 1 ONUCalIM MHOro 3a JIONOMOIOKO
nudepeHIliadbHuX PIBHAHb B YAaCTUHHUX TMOXiAHUX. Po3poOiieHe kepyBaHHS
JT03BOJISIE yCyBaTH KOJIMBAHHS MasiTHUKa BaHTaXYy. PesynbraTn
CKCTIICPUMEHTAILHUX JOCIIKEHb TMIATBEPAUIN e(PEKTUBHICTh PO3POOICHOTO
KepyBaHHA Ha JjabopaTopHid KpaHOBid yctaHoBIl. LQR-kpurepii MOXyTb
BUKOPUCTOBYBATUCS JUIsl pi3HUX wuied. Hampuknan, y nocmigxeHHi [43]
PO3pO0IICHO TOJIIHOMIANIbHI TPAEKTOPIi pyXy Bi3Ka KpaHa. J[Jis X BIACTEKEHHS Ta
MIHIMi3alli MOXJIMBUX MOMUJIOK (BIAXUJIEHBb B TPAEKTOPiil) OyB 3aCTOCOBaHUI
LQR-perynstop. Maitxke y Bcix poborax [33-43] po3paxyHKH HpOBEACHI AJis
napameTpiB JJa0OPATOPHUX KPAHOBUX YCTAHOBOK.

OnHe 3 BaXXJIMBHUX IMUTAaHb €KCIUTyaTallli KpaHIB MOB'SA3aHE 3 PO3POOKOIO
CTpaTteriii KepyBaHHS KpaHOM. Y JTaHOMY aHaIi31 3p0OMMO aKIIeHT Ha TUX POOOTax,
B SIKMX 3aCTOCOBAHO 1HTEJIEKTYalbHI MIIXO0IU JJIA BUPIIIEHHS X 3a1a4. B3arami
KOKY4H, TEPMIH «IHTEJIEKTYaJIbHUI» BKIIIOYA€e B ceOe 3HaUHM ki1ac MeToiB. Cepen

HUX MU BUAUTMMO MTy4YH1 HeWponHi Mepexi (ITHM).
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VY naykoBiii po6oti [44] neuitka norika (FL), amantuBHa HelpoHeuiTka
cuctema joriyHoro BUCHOBKY (ANFIS) 1 IIIHM Oynu BukopucTani ajsi KepyBaHHS
NOpPTaJbHUM KpPaHOM, ONHMCAHMM 3a JOIOMOTOI0 HENIHIMHOI MOJEN MasTHHKA.
Habip nmoka3HukiB (4ac perysaroBaHHs, MEPEPETyTIOBAHHS MOJIOKEHHS BaHTAXy Ta
ycrasiena noxuOka) 3acsiguye nepeBary ANFIS nan ITHM, mo MoxHa MOsSCHUTH
MPOCTOIO CTPYKTYPOIO OCTAHHBOTO (JIUIIIE OJAWH MPUXOBAHUH 11ap). Y ITOCHIIKEHHI
[45] Oynma po3pobieHa MOjenh KepyBaHHS KOHTEHHEPHUM KpaHOM Ha OCHOBI
rIMOOKOTO HaBUaHHs. BoHa BHUae curnai pyuriiHoi CUiiy, sika Kepye pyxoM Bi3Ka
Ta MEXaHI3My MiaioMy BaHTaxy. Bximnumu mapamerpamu [IIHM € wnuibose
MIOJIO’KEHHSI, TTOYAaTKOBE MOJIOXKEHHS Ta Maca BaHTaXy. Pe3ynbraTu MoCiIKEeHHS
Oyiu MiATBEPIKEHI YMCEIIbHUM MOJICTIOBAaHHAM. Y JTOCHIIKEHHI [46] po3pobiieHo
0€31aTYNKOBUI METOJT KEpyBaHHS, KU T03BOJISIE yCYBATH KOJIMBAHHS MOPTaIHHIX
kpaniB. Ha ocnoBi IIIHM po3pobnennii ,M’skuii” maruuk, B cama [IIHM e
OaraTolmapoBUM MEPCENTPOHOM, MOro eKcIUIyaTalis 3ale3neuye Oe3CeHCOpPHU
METOJI KEpyBaHHS KOJMBAHHAMU BaHTaxy. [loaiOHMi miaxia po3po0iaeHo B poOOTi
[47]. Orpumany B nmociimkenni [IITHM mnopiBHIOBaiM 3 paHiiie po3poOsieHUM
HETIHIMHUM  PEryjisiTopoM pPyXy KpaHa. ABTOpM [JIMIUIM BHCHOBKY, IO
3allpOIIOHOBAHUN 3aKOH KEpPYBaHHS CTOCYEThCS XOPOLIOTO BIJACTEXKEHHS PyXy
BaHTaXy, BKJIOYAalOYM YCYHEHHs Horo konuBaHb. llle ogHa mo3uTuBHA puca
po3po6nenoi ITHM — BoHa He moTpedye NeBHUX 3HAYEHb ITApaMEeTPiB KpaHa, TOOTO
00’eM OOYHUCITIOBAILHUX PECYPCIB JUIsl MOJETIOBaHHS AMHAMIKM PyXy KpaHa €
He3HayHuM. [IpoTe aHamizoBaHi poOOOTH TPYHTYIOTBCS HA  YHUCEITBHOMY
MOJICJIIOBaHHI, y HHUX BIJCYTHE TMpPaKTUYHE MIATBEPIKEHHS PE3yJIbTATIB
JOCIIKEHHS. TaKuM YUHOM, 1XH1 PE3yIbTaTH CII PO3TISAATH K BOKIUBHIMA, aye
JIIIIe IPOMIXKHUMN €Tall MPOIeTypy po3poOKH crcTeM KepyBaHHsA. OTHA 3 HAYKOBUX
poOit, siky BapTo 3ramatu [48], poskpuBae BUKOpucTadi miaxoaw, e [ITHM
3aCTOCOBYBajacs ISl 3afad KepyBaHHS KpaHoM. Cepen HUX: MO€AHAHHA 3
KJIACUYHUMU PETYJISITOpaMu JIJIsl BIOCKOHAJIGHHS CTpaTeriil kepyBaHHs [49-51] Ta
MIPOEKTYBaHHS OINepaTopiB KepyBaHHA [52], OIIHKYM BIUIMBIB Ha JWHAMIKy KpaHa

[52], mogemoBaHHs KpaHa [53] To1o.
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VY crarri [54] B mocTaHOBII 337241 OyJIM BCTAHOBJIEH] IOAATKOBI OOMEKEHHS:
Ha MIBUAKICTH 1 TPUCKOPEHHS KpaHa, a TAKOXK HA aMIUIITyly KOJIMBAaHb MasTHHUKA
BaHTaXy. ABTOpu BHKOpHCTanu Moaudikamiro LQR-kputepito, 1OMOBHEHY
IHTerpaJIbHUMU  Ta JAudepeHIianbHUMUA  uyieHamu. [l BupimieHHS 3aj1adi
3aCTOCOBAHO TEHETUYHUN anropuTMm. JlabopaTopHi AOCHIAM HA MOJEIl KpaHa
MITBEPIUIN TeopeTHuHi pe3ynabratu. [lomiOna podora [55] BKiIrouana 3araabHUAN
LQR-perynstop 1 HeuiTky Moxaens Takari-Cyreno. OcTaHHS ONUCY€THCS
HETIHINHOI0 MOJEIUII0. ABTOPH BBaXKalOTh OTPUMAaHE KEpyBaHHS NPOCTUM Ta
TaKUM, 1[0 MOKHA peajli3yBaTH Ha mpakTuii. OaHaK, 71 MATBEPKEHHS UX Te3
Oy70 TIpOBEACHO JMWIINE YHCEIbHE MOJICTIOBaHHA. I[HIMA cTparteris MmoOyJaoBH
KEpyBaHHSA CHCTEMOIO «KpaH-BaHTax» Oyia 3ampormoHOoBaHa y poboti [56].
Cuctemy 0yJ10 JliHeapu30BaHO Ta po3podieHo LQR-onTumManbHe kepyBaHHA. 3MiHA
Macud BaHTaxy Oyna BpaxoBaHa 3a Jomnomororo Teopii JlamyHnoBa. Teopernuni
pe3ynbpTaTy OynM MiATBEPKEHI YMCEIbHUM MOJENoBaHHAM. Meta pobotu [57]
MOB'sI3aHa 3 PO3POOKOIO CHOCTepirauya po3MMUpeHoro cra"ny cucremu st LQR-
kepyBanHd. [locTaBnena 3amaya Oyna MOCSTHYTA, IO JO3BOJIMIO KOMIIEHCYBAaTH
HeOaxxaHi edexTu 30ypeHb 1 HeBU3HaueHocTeu. IloeaHaHHs crmocTepirada i
peryisTopa J03BOJIMIO OTPUMATH KEPYBaHHS, K€ HE YyTJIMBE J0 PI3HOMAaHITHHX
HEBU3HAYCHOCTEW Ta JIO3BOJIAE YCYyBaTH MASsTHHUKOBI KOJIMBAHHS BaHTAXy Ha
rHydykomy mifBici. Y pocnipkeHHi [58] Oyno po3pobneno LQR-kepyBaHHs Ta
KOB3H1 KEpyBaHHsI. ABTOpHU BiJIaJIv TepeBary OCTAHHHOMY, 3asIBUBIIIH, 1110 KOB3HE
KepyBaHHA € OUTbII €(QEeKTUBHUM, HAIIMHUM 1 TaKUM, II0 MOXXHA BIPOBATUTH Y
npakTuKy. OJIHaK KepyBaHHS y KOB3HOMY PEXHMIi BUMarae 0araropasoBoi 3MiHU
3HAaKa KePYBaHHS, [0 BAKKO peali3yBaTH B PEAIbHUX MEXaHi3Max pyxy KpaHa. Y
OyIb-KOMY BHMAAKy OOWJIBAa CIEMCHTH KEepyBaHHS MOXXYTh YCyBaTH KOJWBaHHS
BaHTaXy, II0 € MO3UTUBHOIO BiacTuBICTIO. [loai0HE (KOB3HE) KepyBaHHS OYIO
po3pobieHo y pob6oti [59]. Ha BigmiHy Big momepenHix poOIT, TYyT aBTOpHU
3actocyBayii LITHM nist koMIieHcarlii HEBIIOMUX MapaMeTpiB, 10, K 3a3HAYUIIN
aBTOpHU, MOKpalye eheKTUBHICTh KEPYBaHHS Ta BpaxXyBaHHsS HEBU3HAYCHOCTEH Y

po0OOTI CUCTEMHU.
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JUis TiABUIICHHS MPOAYKTUBHOCTI CTPUIOBHMX KpaHIB PyXd CTPUIH 1
MeXaHI3My MIIHOMY BaHTaXY JOCHTh YAaCTO CyMImarTh. [Ipyn oqHOYaCHOMY ITyCKY
MMX MEXAaHI3MIB BUHUKAIOTH IMJIBUILIEH] IWHAMIYHI HAaBAHTAXXECHHSA 1 KOJWBaHHSI
CIEMCHTIB CHCTEMH CTPUTM KpaHa. HaiiOutbmmii HeOaXaHWW BIUIMB ITUX
HABAHTA)KEHb BUHUKAE TO/JI1, KOJIM CTPLJIa Ta MEXaHI3M MMiIHOMY BaHTaXy 3a3HAIOTh
OJIHOYACHUX MEPEXIJTHUX MpoleciB (IyCK, TaJIbMyBaHHS a00 3MiHA IIBHIKOCTI).
[Tpu 11bOMy 301TBIIYIOTHCS TPOCTOPOBI KOJUBAHHS BAHTAXy HA THYYKOMY MiJBICI,
10 MPU3BOJUTH N0 MiJBUILCHHS €HEPTOBUTPAT 1 3HIKCHHS HAJIIHHOCTI CTPLIOBOI
CUCTEMHU KpaHa, YCKJIaJHIOE poOOTy 00CIyroByIOUYOro MEepCcoHaNy 1 KpaHIBHUKIB.
BHacii1ok 1b0ro BUHUKAE MpodiieMa BUOOpPY peKUMIB ITYCKY CTPUIHA Ta MEXaHI3MY
MiAOMY BaHTaXy, sIKi MIHIMI3YIOTh JIMHAMIYHI HABAHTAKEHHSA Ta BUKIIOYAIOThH
KOJIMBAaHHS €JIEMEHTIB KOHCTPYKIIIi Ta HABAHTAKEHHS HAa THYYKUH MiABIC (KaHaT).

EdexTuBHicTh po0OOTH CTPUIOBUX KpaHIB 3aJIEKUTh B BEJIUYHHU
JMHAMIYHUX HAaBAHTAXKEHb, 1110 JIIIOTh HA €JIEMEHTH KOHCTPYKIIi, 1 XapakTepy ix
3MIHM B 4acl. Y HAyKOBHUX NyOJIKaIlisIX 3HA4YHY yBary MNPUJIUICHO JOCIIKEHHIO
JTUHAMIKH PyXy BaHTAXOIMIAHOMHUX KpPaHIB, Y TOMY YHCII CTPUIOBUX. ABTOPHU
ctatTi [60] mpeacTaBuiIM pe3ybTaTh MOACIIOBAHHS Ta IPOBEJIH aHAJ13 JUHAMIYHHUX
XapaKTEPUCTHK MOCTOBOTO KpaHa. AHaJII3 TUHAMIYHUX XapaKTEPUCTUK KpaHa MOKeE
OyTH KOPUCHUM Il po3po0OKH eeKTUBHUX perysaTopiB. Pobota [61] mpucssueHa
MOJICJIIOBAaHHIO JMHAMIKK PyXy OamToBOro KpaHa NHpH BHUIPOOYBaHHI POOOTH
OKpeMHX MEXaHI3MiB KpaHa. [[oCHiKEHHIO TUHAMIKH PYXy MOCTOBOTO KpaHa 3
HOBOIO KOHCTPYKIII€O KOJIiC TpUcBAYeHa poooTa H. DiIpoBChKOi Ta IHILIMX aBTOPIB
[62], ne BU3HAUEHO HAIPY>KEHHS B €JIE€MEHTaX KOHCTPYKIi KpaHa. Y cTaTTi [63]
IpECTaBICHO MOJIETIOBAHHSA, TUHAMIYHUN aHai3 Ta po3pOoOKy 3aKOHY KepyBaHHs
JUTSL CTPUTOBOTO KpaHa 3 M’ ITUCEKLIHHOI0 TEIECKOMIYHOI CTP1I0t0. ABTOPH CTATTI
[64] moOymyBamu MaTeMaTUYHY MOJIENb TUHAMIKKA B3a€MOJIi KpaHa 3 MOPCBHKOIO
miaBy4doro tmiargopmoro. BoHu 3amporonyBanu mToOyayBaTH KepyBaHHS 31
3BOPOTHHUM 3B'SI3KOM, sIKe 3a0e3reuye OaxkaHi TPA€KTOpii pyXy BaHTaxy. Y poOoTi
[65] po3pobiaeHO criocTepirad KOJUBHUX mporeciB 2D KpaHOBHX CHCTEM ITij Jac

MiAOMY Ta OIMYCKaHHs BaHTaxiB. Y pobOoti [66] Ha 6a3i po3pobienoi [TTHM
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peasli3oBaHO aJaNnTUBHE KEpPyBaHHA pO3TOWIYBAaHHSIM CYJHOBOIO KpaHa 3
KpEHOBUMHU pyxamu. JIMHAMI4HI HaBaHTXKCHHS Ta PO3TOWIYBaHHS BaHTaXy Ha
THYYKOMY TI1JIBIC1 TaKO>X BIUIMBAIOTh HA TOYHICTh WOTO TMO3HWIIIOHYBAHHS ITiJ1 Yac
BAaHTA)XHO-PO3BAHTAXYBAJBHUX Ta MOHTaXHHX omepamiit [67]. [Junamika
JIBOCTPUJIOBOTO KpaHa 3 KepyBaHHsM Bia [Il/[-perymsitopa Oyna gociikeHa B
pobori [68].

3 METOI0 3MEHIICHHS AWHAMIYHUX HABAaHTAXXEHb 1 KOJHMBAaHb BAHTAXY Ha
THYYKOMY TI1JIBIC1 peaji3oBaHO KepyBaHHS PyXOM CTPUIOBHX KpaHiB. Y ctarTi [69]
OMKMCAHO KEPyBaHHS MEXaHI3MOM MOBOPOTY BaHTaxy 3a ponomoroto THM nns
reHepanii BXiIHUX JaHUX JJIsI CTPLIOBOro KpaHa. ¥ po6orti [70] mns Toro, mo0
3MEHIIUTA KOJMBAHHS BaHTAXy IIiJl 4ac PyXy CTPUIOBOIO KpaHa, peani30BaHO
KepyBaHHS IIJITXOM MaHIMyJIIOBAaHHS JOBKWHOIO THYYKOTO TIJBICY BaHTaXy. Y
po6oTi [71] 3anporoHOBaHO METOJ] KEPYBaHHS JUHAMIYHUM PEXUMOM KOB3aHHS Ta
pPO3pO0JIECHO UHAMIYHY MOJIENb JTBOMAsATHUKOBOTO KaHATHOTO KpaHa 3 JII€I0 Ha
HBOTO BITpOBHX 30ypeHb. PoOoTy [72] nDpuUCBAYEHO NUTAHHSAM KOHTPOJIIO
KOJIMBAaHHSA BaHTAXy Ta BIOpaliifHUX XapaKTEPUCTUK CTPILIOBUX KpaHIB, IO
JI03BOJISIE 3MCHIITUTH HABAaHTAKEHHS Ha €JIEMEHTH KOHCTPYKIlii. ABTOpH poOOTH
[73] mpoBenu eKcCnepUMEHTAIbHE MOJEIIOBAaHHS Ta KEpPyBaHHS MeEXaHi3MaMu
0aImTOBOrO KpaHy 3 METOIO 3HMKEHHS HaBaHTa)XeHb. [ To0ampHa onTuMizalis KpaHa
Oyna gociipkeHa B po0oTi [ 74] Ha OCHOBI (PyHIaMEHTaIbHUX TPUHIIUIIIB MEXAHIKH.

AHaJ3 MpOBEICHUX JOCIIKEHb TOKa3ye, M0 3HayHa yBara JIOCJITHUKIB
NpUIIsIacs 3a7a4yaM JTUHAMIKY BaHTaXXOIMIAMOMHUX KpaHiB, METOJIIB KEpyBaHHS
HUMH, ONTHUMI3alli TapaMeTpiB 1 PEKUMIB pyXy KpaHOBUX MexaH13MiB. Tomy i
MUTAaHHS € aKTyaJIbHUMH Ta TOTPEOYIOTh MOMANBIINX JOCHIHKEHb, 30KpeMa, Y

BUIAJIKY CYMICHOTO pyXY CTPUIM Ta BAHTAKOMIJHOMHUX MEXaHI13MiB.
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PO3/ILI 2

MATEMATHUYHE MOIEJIIOBAHHA MEXAHI3MIB
BAHTAXKONIJJMOMHUX MAILIMH

2.1 MaremaTuyHe MOJEJIOBAHHS MeEXaHI3My IMOBOPOTY O0amITOBOIO

KpaHa

bamtoBi kpaHu 3HAWIIM 3aCTOCYBaHHS y 0araThoX rajiy3sx rocroaapcrBa.
HaiiOinipil  1HTEHCHMBHA iXHS €KCIUTyaTalllsl XapakTepHa Il  [MBUIBHOIO
OyaiBHULITBA. 3BEACHHS OO0’€KTIB LUBUIbHOI 1HQPACTPYKTypH y 3aj/aHi
3a0yIOBHHUKOM CTPOKH TMepedayae BUKOPUCTAHHS HAMIMHUX Oy 1IBEJIbHUX MAIIIUH,
y TOMY yucil 0amToBuX KpaHiB. OJTHUM 13 NUISIXIB M1ABUILIEHHS Ha{IMHOCTI poOOTH
OamToBUX KpaHIB € MiHIMI3aIls piBHA JUHAMIYHUX HaBaHTAXKEHb y MOro
METaJOKOHCTPYKIii. J{iiiCHO, 3MEHIIUBIIM TUHAMIYHI 3yCHIIJISI MOXHA JOCSITHYTH
3HUKEHHS BTOMH METajy 1, sSIK HACJIIJIOK, IMABUIIIEHHS IOBTOBIYHOCTI KpaHa.

st Toro, mo0 BCTAaHOBUTH TOJIOBHI MPUYMHH BUHUKHEHHS Ta PO3BUTKY
JMHAMIYHUX HABAHTAXXEHb Y KPAHOBIM METAIOKOHCTPYKIIIT HEOOX1JHO MPOBECTH il
TUHAMIYHUK  a”am3. J[og 1poro HEOOXITHO CKOPHCTAaTUCh — aJCKBAaTHOIO
MaTeMaTUYHOI0 MOJEIIII0 KpaHa, IO MOXe OyTH JOCUTh MpoOJIeMaTUIHUM
3aBaaHHsM. [le moB’s3aHO 3 TUM, IO AOCIIJIHUK MOBUHEH 3aJaTU pallloHATbHUN
PIBEHBb CKJIATHOCTI MOJIeJl KpaHa, IKUi rnependadae JOTPUMAaHHS JTBOX BUMOT, SIKi
MOXYTh CTaHOBHTH T€BHE MPOTHUPIYYs. Mojenh NMOBHMHHA JaBAaTH MOMJIHBICTh
OTPUMYBATU pe3yJibTaT 13 3ayUYCHHSM HasBHUX pecypciB (0OUYMCIIOBAIBHUX,
YaCOBHUX TOIIO), MOJIEJIh IOBUHHA OyTH aJIeKBATHOIO THM JIMHAMIYHUM IPOIIECaAM,
K1 MalOTh MICIIE€ Y METAJIOKOHCTPYKIIii KpaHa. J{Jis1 BUPIIIEHHS bOTO MPOTUPIUYS
HEOOX1THO PUIMATH KOMIIPOMIC IIIOJI0 CKJIAJHOCTI Mozemi. OaHaK, JOCUTh 4acTo
JUISL TOTO, 00 MIPUKUMATH TaKHK KOMITPOMIC HEJIOCTaTHBO BUX1THUX JTAHHX.

Y nanomy npochigkeHHi Oyje moOynoBaHO OaraToMacoBY MaTeMaTHYHY
MOJIeNIb OaIlITOBOrO KpaHa Ta BCTAHOBJIEHO palllOHAIbHY KIJIBKICTh 3BEIICHUX

eJIEeMEHTapHUX Mac, Ha sIKI HEOOX1JIHO YMOBHO po30HUBaTH OallTy KpaHa.
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Jl5is mpoBeAeHHS AOCTIIKEHb MPUMEMO OaraTroMacoBy JUHAMIYHY MOJEIb
OamrToBOTO KpaHa, sika 300pakeHa Ha puc. 2.1. Ha puc. 3po0iieHi Taki mo3HaYeHHS:
J1...Jy—3BelIcHI MOMEHTH 1HEPIIii eJIeMEHTIB OaIlTH; J. — 3BeICHUH MOMEHT 1HEPIIii
CTPLIM KpaHa, MPOTHMBAard Ta BCIX IHIIMX EJIEMEHTIB, AKI Ha Hiil pO3TalloBaHi;
C1...Ccy— 3BeJieHI KOe(DIIIEHTH >KOPCTKOCTI €JIeMEHTIB OamTH; b;...by — 3BeaeH1
Koe(illieHTH JAWcHNaIii eJIeMEeHTIB OalliTH; @)...Qy— Yy3arajibHEHI KYyTOBI
KOOPJIMHATH €JIEMEHTIB OaIllTh; ¢.— y3aralbHeHa KyTOBa KOOpJWHATA CTPLIA
KpaHa; M ta M,, — 3BeJileHUi pylIiiHUN MOMEHT Ta MOMEHT OIOPY BIIMIOBIIHO; M,
— 3BEJICHA Maca Bi3Ka KpaHa; ¢, — 3BeICHUH KOE(IIIEHT KOPCTKOCTI CTPUIM KpPaHa;
b. — 3BefieHN KOePIlIEHT TUCHUIIALIl CTPUIM KpaHa; m — Maca BaHTaxXy; ¢. Ta ¢ —
y3arajJibHeH1 KyTOB1 KOOPAMHATH CTPLIU KpaHa Ta BaHTAXXy BIAMOBITHO;  — BUJIT
BAaHTaXy; [ — IOBKMHA THYYKOTI'O MIJBICY BaHTaxy; N — KUIbKICTb €JIEMEHTIB, Ha SIK1
YMOBHO PO30MBAa€EThCS OaIlTa KpaHa.

Bci BenmnuuHu 3BejIeH1 10 OC1 MOBOPOTY OAIIITH.

[Ipu moOynoBi nuHAMIYHOT Mojenmi, ska 300paxeHa Ha puc. 2.1, Oymau
3p00JIeHI IPUTTYIIICHHS
1)  BiACYTHI BITPOBI Ta 1HII (PAKTOPH, K1 MAIOTh 3HAUMMHI BILJIUB HA AUHAMIKY

PYXy CUCTEMU;

2)  BiACTYmHI 3a30pu 1 JIOQTH Yy TpaHCMICii MeXaHI3My IMOBOPOTY KpaHa;
rapaMeTpHu BCIX €JIEMEHTIB HE3MiHHI B 4aci;

3)  mOBOPOT KpaHa BiA0YBA€THCA JIUIIE B OJIHY CTOPOHY 1 MOMEHT CHJI OTIOpY M,
HE 3MIHIOE CBI HAmpsIMOK; MPUIMAEMO y pPO3paxyHKY Maji BIIXWICHHS
KaHaTy B1Jl BEPTUKAJIl Y MJIOIIMHI CTPLUIH.

Bkazani mpumymnieHHs HE BHOCSTh 3HAYHUX MMOXHOOK Yy  MpOIIecC
MaTeMaTUYHOTO MOJIETIOBAaHHSA 1 TOMY OyJIeMO BBaXKaTH, 110 Mojenb (puc. 2.1)

3[1aTHA aJIeKBaTHO B1JOOpa)KaTH AUHAMIKY PyXy OallTu.
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Buxoasun 13 guHamiunoi mogmeni (puc. 2.1) HaBeaemo BIAMOBIIHY i
MaTeMaTUYHy MOJIEIh OAITOBOTO KpaHa, sSKa MPEICTABISIEThCS Y BUTIISIII CUCTEMHU

N2 nudepeHIianbHUX PIBHAHD IPYTOTO MOPSIKY:

rJlgb'l +Cl(§01 _¢2)+b1(¢1 _¢2)+M0n :MQ
S, + o (@, —p3) + b, (9, —p3) =c (@, —@,) + b (¢, — @,);

Jn ¢n + Cn ((on - ¢n+l) + bn (¢n _ ¢n+l) = Cn—l (¢n—l - (Dn) + bln—l (¢n—l - ¢n )’

J.. 2.1)
Iv@y te @y —p)+b(Py —@.)=cy (@ —@y) +Dy (P —Py);

(mgrz +Jc)¢c +mr2§(¢_¢c) :Cc(¢N _¢C)+bc(§0N _¢c)’

¢=§(¢—¢c>.

"

3azHaunmo, 1o y mozeni (2.1) He BKa3aHO XapakTep 3MIHM PYLIIAHOTO
sycuiist M. Jlns 1isiei, siki BU3HAYEH1 y JTAHOMY JOCHTIIKEHHI, MPUHUMEMO, IO
ACHHXPOHHUN TIPHBOJI MEXaHI3My ITOBOPOTY KpaHa OIUCYEThCS CTATUYHOIO

MEXaHIYHOI0 XapaKTEPUCTUKOIO:

S Sy (2.2)

Jie U — 3arajibHe TIEPeIaTOYHe YUCIIO TPAHCMICIT MEXaHi3My MOBOPOTY OAIITOBOTO
kpana; N — KKJ[ MexaHi3My MoBOpOTY 0alITOBOTO KpaHa; Py, Ta 0,0, — HOMIHAIbHI
3HAYCHHS MOTYKHOCTI Ta KyTOBO1 IIBUKOCTI IBUTYHA MEXaHI3My ITOBOPOTY KpaHa;
A — TepeBaHTaKyBaJlbHA 3/1aTHICTh MPUBOAY MEXaH13MY MOBOPOTY KpPaHa; § Ta Sy, —
MOTOYHE Ta KPUTUYHE KOB3aHHs JIBUTYHA BIJMOBIAHO, $KI BU3HAYAIOTHCS 13

HACTYITHUX 3aJIEKHOCTEU:
W, — @
Sy, :M(;L_,_J;f —1);
,
0

W, — QU
¢ =P P ,
@,

(2.3)
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1€ @y — KyTOBa MIBUAKICTH 1J€AJBHOTO XOJOCTOTO XOJy JIBUTYHAa MEXaHI3My
IIOBOPOTY KpaHa.
JInsi moJaNbioro aHajizy 3aaMo IMOYaTKOBI YMOBH pPyXy CHUCTEMH, SIKi

BIJIMTOBIJIAI0Th CTaHY CIIOKOIO:

{(01 (0)=¢,(0)=...=9,(0)=...= 9 (0) = ¢,(0) = p(0) = 0; 2.4)

?2,(0)=¢,(0)=...=9,(0)=...= 9,,(0) = ¢,(0) = 9(0) = 0.

Jlns Toro, mo6 otpumaTtu po3B’sa30K piBHsIHL Komr (2.1)-(2.4) HeoOXiaHO
3aJ]aTH YMCeIbH1 3HAYCHHS TMHAMIYHUX Ta ICKTPUIHHX MapaMeTpiB cucTemu. Jliis
po3paxyHKy Oynu oOpani xapaktepucTuku kpaHa QTZ-80 [1], sixki HaBeseH1 y Ta0.

2.1.

Tabmuug 2.1 YucenbHi 3HaYEHHS TMHAMIYHHUX Ta €JIEKTPUYHUX MapaMeTpIB

CUCTEMHU
[Tapametp OnuHUL BUMIpIOBaHHS | Benuunna
1 2 3
Krnac nunamiuyHux mapameTpiB
M,y Hwm 5,0-10*
N
>, KIM> 1,3-107
=
N
;c,;l pag/Hum (1,3-10%)!
N
;b,:1 pan/Hmce (1,3-10%)!
J, KIM> 7,4-10°
Ce Hwm/pan 2,4-107
b, Hwmc/pan 1,4-10°
m KT 2,0-10°
My KT 3,0-10?
r M 2,0-10!
[ M 5,0-10°
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[Tponorxenus Tadm. 2.1

1 2 3
U - 1,43-10°
n - 8,5:107!
Krnac enekTpuyHux mapameTpiB
Skr - 4,5-107
Snom - 3,1-10!
A - 3,5-10°
P Bt 1,1-10*
Driom pan/c 9,6-10!
)% - 3,0-10°

VY nopaneiomMy nMpoBeaeMO YHCENIbHE IHTETpyBaHHs CUCTEMHU PiBHHB (2.1)-
(2.2) Ta moOyayemMo rpadiuHi 3aJIe:KHOCTI 1711 P13HUX BUNAKIB KIJIbKOCT1 €JIEMEHTIB
Oamrtu 6amroBoro kpana N (puc. 2.2). Ha puc. 2.2 rpadiku npeAcTaBieH1 y BUTIISAL
KOJIOHOK, fKl BIJNOBIJAIOTH PI3HIM KIJIBKOCTI €JIEMEHTIB OallTh: J1iBa KOJOHKA
BiIMOBIAae BUMaaky N=2, cepeans kojionka N=5, npasa N=10.

3 rpadikiB, K1 HaBEJIEHO Ha pHC. 2.2 BUIHO, 110 32 KIHEeMaTUYHUMH (a-0) Ta
CHEPreTHYHUMU (T) XapaKTEPUCTUKAMHU PE3yJIbTaTH MOJIEITIOBAHHS JTOCUThH CXOXI.
Cxoxy (opmy MaroTh Takox 1 Trpadiku, Kl BioOpa)xaroTh PYIIIHHUNA MOMEHT
JBUTYHA MEXaHI3My IMOBOPOTY KpaHa. OJHaK, 3a MOKa3HUKOM MOMEHTIB, fIKi
BUHUKAIOTH y OAIITi Ta CTPLIl MOXKHA 3pOOUTH BUCHOBOK, 1110 301JIBIIIEHHS KIJIBKOCTI
CJIEMEHTIB, Ha SKI YMOBHO pO30MBa€eThcs Oaira KpaHa, MPU3BOAUTH JO TOIIO,
MaKCHUMAJIbH1 BEJTUYMHU 301JIbIITYIOThCSI.

Bxxe mpu mepexomi Bigm N=2 nmo N=5 BigOynoch 30UTBIICHHS MIKOBUX
MOMEHTIB y Oamti Ha 22,2%, a y ctpuni Ha -6,3%. [loganbiie 301abIICHHS TpU
nepexoni Big N=5 go N=10 Oyino He cyTTeBUM. BiamiTUMO, 110 3pOCTaHHS

BEJIMYMHU N 1O PI3HOMY BIUTMHYJIO HA 3MiHY MIKOBUX MOMEHTIB Yy CTP1JIi 1 OamiTi.
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Pucynox 2.2 — I'paciuni 3aeKHOCTI, SIKi BIIOOPaKarOTh KyTOBI MBUAKOCTI pyXy MEPIIIOTO Ta OCTAHHHOTO €JIEMEHTIB OaITH (a),

o
La™)

CTpLUIK Ta BaHTaxy (0), pymIiifHOTO MOMEHTY (B), TOTY>KHOCTI IPUBOAY (T), MOMEHTIB y CcTpiii (1) Ta 6amTi (e)
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3 HaBeAeHMX TpadiuHUX 3aJEKHOCTEH MOKEMO 3pOOUTH BHCHOBOK: SIKIIO
METOI0 aHATI3y € JOCIHIDKEHHS KIHEMAaTHYHHX Ta CHEPTreTUIHUX XapaKTEPUCTHK
KpaHa, TO JOLJIPHO BUKOPHUCTOBYBATH MOJIEN 13 HE3HAUYHOIO KIJIBKICTIO 3BEJICHUX
Mac; SKIIO MeTa aHalli3y MOJIATaE y BU3HAUYCHHI 1 AOCTIIKEHHI XapakTepy 3MiHU
JUHAMIYHUX HABaHTAKCHb Yy METAJIOKOHCTPYKIII KpaHa, TO Y MOJEII JOIMIIBHO

3a/1aBaTH KUIbKICTh €JIEMEHTIB, Ha K1 YMOBHO p0O30HMBa€eThCs Oalta, piBHOO 5.

2.2 Po3poOka meroay izeHTH(ikalil IMHAMIYHUAX NapaMeTpPiB MeXaHI3MiB

BAHTAKOMITHOMHUX MAIIINH

OnHuM 13 BaXKJIMBUX TUTaHb, IKE CTOITh IPU IOCTIIPKEHHI TMHAMIYHUX SBUIIL,
10 MAIOTh MICII€ Y ME€XaH13MaX BaHTaXOMIAHOMHUX MAIllMH, € 3aIaHHS] YUCETbHUX
3HaueHb JUMHAMIYHUX mapameTpiB. OCTaHHI BXOASATh Y MaTEeMaTU4HI MOJENl
MEXaHI3MIB K TI€BHI MapaMeTpu (Hampukiaa, KoeillieHTH  CUCTEMHU
nu(epeHlaIbHUX pIBHSIHB, IO ONHCYE PYyX €JIIEMEHTIB MEXaHI3My, BaHTaXY,
METaJOKOHCTPYKIII KpaHa y 4aci).

[xHe HempaBuiIbHE 3aJaHHS Yy MOAANBIIOMY CIIOTBOPIOE PE3YJIbTATH
JTUHAMIYHOTO aHaji3y, poOisdM iX HENpUIATHUMU JJisi BUPOOJICHHSI CTparterii
MOKpAIIeHHS] pOOOTH MEXaHI3MIB (3MEHILIEHHS PiBHS TWHAMIYHUX HABaHTaXCHb,
MIJBUIICHHS MPOJYKTUBHOCTI poOOTH MexaHi3MiB Toilo). ToMmy icHye moTpebda
pPO3pOOKH HAAIMHOTO MeTOAy 1MeHTU(IKAIli TMHAMIYHUX TapaMeTpiB MEXaHi3MiB
BAaHTAKOMIAMOMHMX MalllMH, SKUM OM JaB 3MOry JOCHIAHUKY Ha OCHOBI
EKCIIEPUMEHTAILHUX JaHUX OTPUMYBATH YHCEIIbHI 3HaYEHHS HEBIJOMHX 3HAYCHD

IHEPIIIHHUX, TUCUTIATUBHUX Ta MPYKHUX (PaKTOPIB.

2.2.1 Po3poOka meToxy

Y ocHOBI MeTOAy JIeKUTh 3ajadya MiHIMI3alli HOPMHU BIIXUJICHHS

KIHEMaTUYHHX, TUHAMIYHUX Ta EHEPTETUYHUX XapaKTEPUCTUK PYXY €JIEMEHTIB TOTO
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YU 1HIIIOTO MEXaHI13My BaHTAXKOITTMOMHOT MalTMHU. AJITOPUTM, SIKUW PETIPE3EHTYE

METO/I, MOJISITa€ y HACTYIHUX KPOKAaX:

1)  mnpoBeAeHHS EKCHEPUMEHTY Ta IMIATOTOBKA EKCIEPUMEHTAIbHUX JaHUX
(pinbrparis);

2) noOy/10Ba MaTeMaTUYHOT MOJIeNII MEXaHI13MY 13 HEBIIOMUMH KoedillieHTaMu
a00 BUOIp MOJIENI 13 TIepeIiKy HasBHUX;

3)  BuOIp KJIIOYOBUX XapaKTEPUCTUK, 3a SKUMU OyJae BHUKOHYBAaTHCh OIIIHKa
MOJIENI;

4)  ¢dopmyBaHHS HUIBOBOI (PYHKIII, KA MPEACTABIISIE BIAXUICHHS TAHUX MOJEI
BiJl EKCIIEPUMEHTANBHUX JaHUX 32 KIIOYOBHUMH XapaKTEPUCTUKAMH 1 sKa
3aJIEKUTH BiJl JUHAMIYHUX IMapaMeTpiB, M0 MOTPeOyIOTh BU3HAYCHHS;

5)  MiHIMI3amis OUIbOBOI (PYHKIII 3a JOMOMOrOI0 MOTYKHOIO YHUCEIBHOTO
METOJIy ONTHMI3allii.

CTOCOBHO MEpIIOro MYHKTY, TO BiH Mepeidayae OTpUMaHHS HAAIHHUX JaHUX,

AK1 O JaBajv 3MOTry MOPIBHIOBATH iX 13 TUMH JAHUMHU, SIKI y MOAAIBIIOMY OyIyTh

OTpUMaHi 3a JIOMOMOIOK) MaTeMaTWuyHOl Mojenmi. Jpyruii myHKT nependadae

MPOBEICHHS MAaTEeMAaTHYHOIO MOJENIOBaHHsA pPOOOTH MexaHi3My abo BHOIp

MaTeMaTUYHOI MOJIETI1, SIKIIIO Taka Byke po3pobiieHa. Ha oMy etami Bike HEOOX1THO

YITKO PO3YMITH SIKI MapaMeTpu € HEBIOMUMH 1 Xo4a O mpuUOIM3HO BCTAHOBUTH

Jllana3oH iXHiX 3HaueHb. Ha TpeThoMy Kpolll aJirOpuTMy JTOCHITHUKOM 00MpParoThCs

KJIFOUOBI1 XapaKTEPUCTHUKH, SIKI HasIBH1 y €KCIIEPUMEHTAIBHUX JaHUX Ta K1 MOXKYTh

OyTH OTpUMaHi 13 MareMaTuyHoi mojeni. Takuii BUOIp MOBHMHEH BpPaxOBYBaTH

JUHAMIYH1 (3ycwiiss Ta/abo KpyTHI MOMEHTHM Y €JIeMEHTaX MeEXaHI3MiB,

METaJOKOHCTPYKIIISIX TOIO), €HEepPreTUyH1 (HaNpuKIaj, CHOKHBaHA MEXaHI3MOM

MOTYXHICTh) Ta KIHEMaTHUYHI (MOJIOKEHHSI Ta MBUAKICTh PYXy OKPEMHUX €JIEMEHTIB

Tomo) xapakrepuctuku. [Ipomec dopmyBaHHS 1IIbOBOI  GYHKINT, SKAN

BIIOYBAa€ThCS Ha UETBEPTOMY €Talll aJIrOpUTMy, € HaA3BUYAMHO BaXKJIMBUM,

OCKUJIbKH BiJl HHOTO 3JICKUTh SIKICHE BUBHAYCHHS JUHAMIYHHUX TTapaMEeTPiB TOTO YU

IHIIIOTO MEXaHI3My BaHTKOMIAHOMHOI MamuHu. DopmanbHO HUTBOBY (YHKIIIIO

MOJKHAa 3aIlluCaTu TaKuM YMHOM:
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>[4l
b .
f(a,, a,,..., aq):Z — min,
b=1 xycm.b
Ab = xmeop,b - xekcn.b;
a, €[, pin> A max J; (2.5)
aq = [aq.min9 aq,max]9

ne f— uinboBa (DYHKIIISl CBOIX apryMEHTIB; d...d, — apTYMEHTH LiJIbOoBOT (QYHKIIII,
K1 TPEJCTABISAIOTHCS HEBIAOMUMH TUHAMIYHUMHU NapamMeTpaMHu MeXaHi3Mmy; B —
KUIBKICTh  XapaKTEPUCTHUK, 3a SKUM OLIHIOETbCS BIAXWUJIEHHS PE3yJIbTATIB
MaTEeMaTHYHOTO MOJETIOBAHHSA (TEOPETUYHUX JAHUX) BiJl €KCHEPUMEHTAIBHUX
TNAHUX; Xmeoph TA Xexenp —D-TA TEOPETHUHA Ta EKCIIEPUMEHTaJbHa (KIHEMaTHYHA,
JUHAMIYHA Y¥ €HEPreTUYHA) XAPAKTEPUCTHUKA; Xycmp — YCTAJIEHE 3HAYEHHS D-TOi
XapaKTEPUCTUKHU (A1 BUMAJKIB, KOIHM Xycmp 3aaTH BAXKKO BapTO BUKOPHUCTATU
HOMIHAJIbHY BEJIMYMHY XapaKTEPUCTUKU: MOTYKHOCTI, IIBUJKOCTI PyXy TOILO);
Q1 min- - -Agmin TA A1 .max--.dgmax — MIHIMaJIbHI T4 MAKCUMaJIbHI 3HAYEHHS HEB1JIOMMX
JTUHAMIYHUX TIapaMeTpiB MEXaHI3My, sIKi 3aJIal0ThCsl TAKUM YWHOM, 00 peajbHi
3HAYCHHS JMHAMIYHMMM [apaMeTpaMu  MEXaHI3My dj...d; OOOB’A3KOBO
3HaXOJMJINChH Y BIAMOBIIHUX MexaxX. OCTaHHS BUMOTa € HaJ3BUYaifHO Ba)KJIMBOIO 3
MO3UIIIi TOYHOCTI BU3HAYEHHS JWHAMIYHUMHU TapaMeTpaMHu MEXaHi3My, OCKUIbKH
ICHY€ PU3UK, 110 y BUNIA/IKY, AKIIIO BOHA HE Oy/1e BATPUMYBATHCH X04a O JI7Is1 OTHOTO
napamMeTpa, TO BH3HA4YEHHS BCIX IHIMMX OyJe MPOBEICHO HE MPABHIBHO.
Hanpukman, skmo 3BeqeHa Maca KpaHOBOTO MOCTa 3HAXOJUTHCS 1032 MEKaMH
o0OnacTi, B SKiM ii BIAUIYKYIOTb, TO Yy MOJaidblIOMy OyJ€ 3HAWJIEHO Take
HEIpaBUJIbHE 3HAYCHHS KOS(DIIIEHTY )KOPCTKOCTI MOCTa Ta MOTO MacH, MPHU IKOMY
yacToTa MOro KOJMBaHb OyJie BIATMOBIIATH JAaHUM ekcrnepumeHTy. OTxe, BapTo
3aJ]aBaTy PO3IIMPEH]I MEX1 MOUTYKY HEBIAOMUX MapameTpiB aj...d, A TOro, 1100
YHUKHYTH TIOJIIOHUX BUTIAJIKIB.

OcraHHIi eTan alropuTMy MoJiArae y MiHiMizalii mijapoBoi QyHKIii f (2.5),
KU MOBHUHEH OyTH BUKOHAHUH 3a JOMOMOIOI0 MOTYXKHOTO YHCEIBHOIO METOY

ontumizauii. Tyt Bapro 3ayBaxuTd, wmo QyHkuia f (2.5) wmoxe OyTtu



42

HeAU(EepeHIIHOBAaHOI0 1 TOMY BHUKOPHUCTaHHS METOJIB, fKI TPYHTYIOTbCA Ha
BU3HAYCHHI TpaJicHTa MOXKE HE JaTH 3MOTY PO3B’S3aTH ONTUMIZAIliHY 3a7ady.
Tomy utst po3B’si3aHHS 33124 (2.5) MPOMOHYETHCS BAKOPUCTOBYBATH OaraToareHTHi
METaeBpUCTUYHI METOH, Hanpukiaza, Moaudikaiii meroxy PSO. V mogansmomy
MPOLTIOCTPYEMO BUKOPHUCTAHHSA METOY JUIs 1IeHTH(IKAIllT TapaMeTpiB MEXaHi13My

M1AOMY BaHTaXKY Ta METAIOKOHCTPYKIIi MOCTOBOTO KpaHa.

2.2.2 Ilpuxkaan igeHTHdikamii JMHAMIYHMX MIapaMeTpiB MeXaHi3My

HiIioMy BAaHTAKY

JluHamiyHa MOJieb MEXaHI3My MiIHOMY BaHTaKy MOCTOBOTO KpaHa BijoMa
(puc. 2.3) [2]. EnemenToMm, 10 SKOTO 3BEl€HI BCl JAWHAMIUHI TNapaMeTpH, €
BaHTAKHUU KaHAT.

MareMaTtuyHa MOJIEIIb, IKa OITUCYE PYX €JIEMEHTIB JUHAMIYHOI CUCTEMHU (pHC.

2.3) ONUCYETHCS HACTYITHOIO CUCTEMOIO TU(PEPEHIIAIBHUX PIBHSHD:

Jo+Fr,=M;
m i, +F +F, =0; (2.6)
myx,—F =0,

ne Fy, F,, — BIAMOBIIHO 3yCWIJISl Y KaHATI (3yCHIJISL pO3TATY KaHaTa) Ta 3yCHILIS Y
KpPaHOBOMY MOCTI; M — pylIiHUA MOMEHT JBUTYHA, SKUW BHU3HAYAETHCS 3a
piBasHHSIM Kiocca (2.2); s — paniyc kataHoro 6apabana mMexaHizMy migiomy; J —
MOMEHT 1HepLli MeXaHi3My HiANOMY BaHTaxXy; m, Ta m, — 3B€ICHI Macu MOCTa Ta
BAaHTaXy BIANOBIAHO; ¢ — y3arajibHEeHa KOOPJMHATA KAHATHOTO OapabaHa; X,, Ta X, —
y3arajbHeH1 KOOpAMHATH MOCTa Ta BAaHTAXKy BIATOBITHO.
3ycwns F ta F,, ONUCYIOThCS TAKUMH BUPA3aMHu:
Fo=mg+b(pr;+x,—x,)+c (pr;+x,-x,); 2.7
F =m,g+bx +c x, '
Ie ¢, Ta b, — KoedilieHTH )KOPCTKOCTI Ta AUCHUIAIlIl KpaHOBOT'O MOCTA BiIIOBITHO;

Cx Ta by, — KOe(]ilIEHTH )KOPCTKOCTI Ta JUCUMAIllT KaHATa BIAMOBIAHO.
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Pucynok 2.3 — JIlunaMiuHa MO/ielIb MEXaHI3MY MIIHOMY BaHTaXKy MOCTOBOT'O KpaHa

[TpuiiMemo y TOCIIKEHH1, 0 PYX CUCTEMHU IMOYUHAETHCS 31 CTaHY CIIOKOIO.
[Ipn 1pOMy 3BeA€HI Macu MOCTa Ta BAHTAXKY BXKE 3MIIIEHI BIAHOCHO HYJbOBUX
MOJIO’KE€Hb, OCKUIBKA MICT HaBaHTAXXEHUW BJIACHOIO Baror Ta Barolw BaHTaXy, a
KaHaT HaBaHTAKEHUN Barolw BaHTaXy. BpaxoByro4w 1i yMOBH, [OYaTKOBI

ITOJOXXCHHA 3BCACHUX €JIEMEHTIB CUCTEMHU MO>KHA 3aIucaTh Yy TaKOMY BI/IFJIHI[iZ

»(0)=0;
(m,+m)g .
x,(0)=———"=

b

M

x,(0) = x, (0)— &

K

@(0)=x,(0)=x,(0)=0.

(2.8)

HeBimomumu y naHii cuctemi € inepmiiai (J, m,,), nucunaTtuBHi (b,, bc) Ta
YKOPCTKICHI (Cy, Cx) BJIACTUBOCTI CHUCTEMHM. 3ajamMo OO0JacTi, /i€ TapaHTOBAHO
3HAXO/ISTHCS 3HAYCHHS ITUX MapaMeTpiB (001aCTh BU3HAYCHHSI MAaHOYTHHOI IT1JTBOBOT

bynkuii) (Tabdin. 2.2).
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Tabmums 2.2 — Jliana3oHu, B SKUX MIYKAIOTHCS YUCEIbHI 3HAYEHHS JUHAMIYHUX

napaMeTpiB MeXaHi3My iAoMYy BaHTa)Ky MOCTOBOTO KpaHa

[Mapamerp | Omunung BuMiproBanHs | Jlianmason
J KIM? 5-10'...1-10°
My, KT 2:10°...2-10*
b,, He/m 2-10°...5-10%
by He/m 2-10°...5-10*
Cu H/m 1-108...2-107
Cx H/m 1-108...2-107

ExcniepuMeHTanbH1 AaHi, sIKI BUKOPUCTaH1 A 1JeHTU(DIKALlT AUHAMIYHUX
napamMeTpiB CUCTEMHU, OTPUMaHI MPHU MPOBEJICHHI Omeparlii MmiJHIMaHHS BaHTAXKY
macoro 1000 kr. [ToTy>kHICTh M€XaHI3My MiIHOMY CTaHOBUTH 7,5 KBT.

Jist popmyBaHHS LIBOBOI (PYHKIIT OylIM BUKOPHCTAHI XapaKTEPUCTHKU:
3yCWJIJISL Y MOCTI, 3yCHJIJISl Y KaHaTl, CIOXKHBaHa MOTYXHICTh IPUBOY MEXaHI3MY,
MPUCKOPEHHS MOCTA Ta BaHTaXy, KyTOBa IIBUJIKICTh pyXy KaHaTHOTro OapabaHa.

MoxkeMo 3anucaTy BUpa3, IKUil OMKUCYE HUIbOBY (PYHKIIIFO:

f(J,m, b, b, c,.,c)=—

1
. . 2
Z (¢KaH.me0p.i - gDKaH.eKcn.i) +

Hom i=l1

1 4 2 1 . 2
+ m—g Z (FKaH.meap.i o FKaH.eKcn.i) + Z (Ew.meap.i o FM.eKcnli ) +
8 i=1

mg \ i=
LS , 1[G .
N Z (Pag'mwp'i N Pag'ekcn'i) +— Z ('xm.meop.i - 'xM.eKcn.i) +
P,y T g\ izl
1 : . .. 2
+ g ZZ—I: (‘xe.me()p.i - xe.ekcn.i ) > (29)

ne I — po3MipHICTh MaCUBY eKcriepuMeHTaabHuX nanux (/=4000); u — nepenaBaibHe
YUCJIO MEXaHi3My migioMy BaHTaxy (u=15,75); @, — HOMIHaJIbHA KYyTOBA
HIBUKICTH IBUTYHA MEXaHI3MY MIAHOMY BaHTaXYy; Py, — HOMIHaJIbHA NOTYXHICTh

JBUTYHA MEXAHI3MY MITHOMY BaHTaXY; Fianmeop.i T4 Franexeni — I-T1 TEOPETUYHI Ta
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eKCIIEpUMEHTaJIbHI 3HAUYEHHS 3yCUJUIA Y KaHaTl BIANOBIAHO; Fymeop.i TA Fyexeni — I-
T1 TEOPETHYHI Ta €KCIIEPUMEHTAIbHI 3HAUEHHS 3yCHILIS Y MOCT1 KpaHa BiJIMOBIAHO;
Pos.meop.i T4 Pog.exeni — I-T1 TEOPETUYHI Ta €KCIIEPUMEHTANIbHI 3HAUEHHS CIIOKHBaHOI
JIBUTYHOM TIOTYXKHOCTI BIMMOBITHO; X ymeopi T& X yexeni — i-Ti TEOPETHYHI Ta
EKCIIEPMMEHTAJIbHI  3HAYEHHS TPHCKOPEHHS MOCTAa BIAMOBIAHO; X 4pmeop; TQ
X 4 exeni — I-Ti TEOPETHYHI Ta €KCIIEPMMEHTANILHI 3HAYCHHS IIPUCKOPEHHS BAHTAXKY
BiJIITOBITHO.

VY pesynbrati 3actocyBanHsi merony onrtumizanii VCT-PSO [3] orpumano
HACTYNHI uucensHi mami: J=2,59-10% xrm?, m,=5,50-10° kr, b,=1,04-10* Hc/m,
b7=9,88-10° He/™, ¢,=3,81-10° H/™M, c.= 5,50-10° H/M. 3MeHIIEHHS IiIbOBOI

GbyHKIIT M1 yac 3aCTOCYBaHHS aIrOPUTMY 300pa’keHOo Ha puc. 2.4.

1.0} o -

0.8

0.6

0.4} ]

0.2

OO [ L L L 1 L L L 1 L L L I L L L 1 L L L L
0 20 40 60 80 100

imepauir

Pucynok 2.4 — 3MeHIeHHs UiTb0BO1 QYHKIIT MPU BIAITYKYBaHH1 YHCEIbHUX

3Ha4YeHb MMapaMeTPiB MEXaHI3My MiIHOMY BaHTaXKy

3 puc. 2.4 BUHO, 11O CTa iTepallii JOCTaTHLO JJis TOTO, 1100 anroputm VCT-
PSO 306ircst 1 3HaWIIOB BENMYMHM JUHAMIYHHMX HapaMeTpiB MEXaHI3My MiTioMy

BaHTaxy. st Toro, mo0 HarISIAHO MNPOAEMOHCTPYBATH SIKICTh 17eHTU(IKAIT
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YHCENIbHUX 3Hau€Hb MapaMeTpiB, HA pUc. 2.5 mpeacTaBiIeHo No0yaoBaHi rpadidxi
3aJIEKHOCTI TEOPETUYHUX (OTPUMAHUX 3a JOTIOMOTOI0 MaTeMaTH4HO1 Mojeni (2.7)
31 3HAICHUMHU TTapaMeTpaMu ) Ta eKCIIEPUMEHTAIIbHUX JTaHuX. [laH1 ciporo KoJbopy
BIJIMIOBIIalI0Th TEOPETUYHUM PE3yJIbTaTaM, a YOPHI — EKCIIEPUMEHTAIILHUM.

AHai3 rpadgiyHuX 3aJeKHOCTEH, K1 IpeACTaBIeHl Ha puc. 2.3, oKa3ye, 1110
BU3HAYCHI JWHAMIYHI TapaMeTpu AO03BOJIAIOTH JIOCUTH SIKICHO alpOKCHUMYBaTH
XapakTep 3MIHM KIHEMAaTHMYHUX, TUHAMIYHHUX Ta CHEPTeTUYHUX XapaKTEPUCTHK

MeXaHI3My MIIHOMY BaHTaKy MOCTOBOI'O KpaHa.

4r " 1 67000
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3 65000 |
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Pucynox 2.5 — I'padiku KiHeMaTUYHUX, TUHAMIYHUX Ta CHEPreTUYHUX
XapaKTEPUCTHK MEXaHI3MYy MIAMOMY BaHTaXy MOCTOBOT'O KpaHa: a) KyTOBa
IIBUJIKICTh KaHATHOTO OapabaHa; 0) momnepevHe 3yCusuisi y KpaHOBOMY MOCTI;
B) 3yCWJIIA Y KaHaTi; T') CIIO)KMBAaHA MEXaHI3MOM IT1IHOMY BaHTaXy MOTY>KHICTb;

1) TPUCKOPEHHS BaHTaXy; €) MIPUCKOPEHHS MOCTa

2.2.3 Ilpuxkaan ineHTH}ikamii JMHAMIYHMX NapaMeTpiB MeXaHi3mMy

HepeMill_[eHHH MOCTOBOTI'0 KpaHa

HaBenemo mnpuknaa ineHTudikamii JUHAMIYHUX [apaMeTpiB MEXaHI3My
NepeMIleHHs] MOCTOBOro KpaHa. [IpuiiHsATa y mojaiblinX po3paxyHKax MOJEIb

MpeACTaBJieHa Ha puc. 2.6.

Xk

: Xm . Cu i
W\r A
my _[M # my

Pucynok 2.6 — TpumacoBa AuHaMiuHa MOJIENb PyXy MOCTOBOTO KpaHa 13

BAHTA)KEM Ha THYYKOMY MIABICI
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Hagenena nHa puc. 2.6 Mmozeab TMHAMIKH PyXy MOCTOBOT'O KpaHa OMUCY€EThCS

CUCTEMOIO AU(EPECHITIATBHUX PIBHSIHD:

mx, = Fp —c,(x.,—x,)-b (x.—x,)-W;

meﬂ/l = CJM (xK - xﬂl) + b/ﬂ (-X.:K - xﬂl) - % xfl/l - x); (2' 10)
X= %OCM —X),

ne W — omip mepeMillleHHI0O MOCTOBOTO KpaHa, SIKMM TPHUKIAICHHH 10 KOJIIC
KIHIEBUX 0aJIOK; [/ — TOBXKWHA THYYKOTO MIABICY BAHTAXKY; My, M, M — 3BEJICHI Macu
KiHIIEBUX 0ajoK, KpaHOBOIO MOCTa Ta BaHTaXy BIJNOBIAHO; ¢, Ta b, — 3BeeHI
KOe(]IIIEHTH )KOPCTKOCTI Ta JUCHUIIAII KPAaHOBOI'O MOCTa BIAIOBIHO; Xy, Xy, X —
y3arajbHEH1 KOOPJMHATH 3BEJICHMX MAac KIHIEBUX OalloK, KPaHOBOTO MOCTa Ta
BaHTaXy BIAMOBIAHO; F), — pyllIiiHE 3yCUILISA, SIKE 3aJI€KUTh Bl MOMEHTY JBUTYHA
(Fy=M-unrw,), SKUH, y CBOIO Uepry, 3amgaerbcs mopaemwto (2.2) (Ttyr u —
nepeaBalibHE YHUCIIO TpPaHCMICI MexaHi3My mnepemilieHHs kpaHa; 5 — KKJ|
TpaHCMICIi MeXaHI3My TMEpPEeMIIeHHsS] KpaHa; 7y, — PaalyC Kojieca MEeXaHI3My
nepeMiiieHHs kpaHa). Kpanka Haj cCuMBOJIOM 03Havae AU(EepPEeHIIiFOBaHHS 32 YaCOM.

Pyx cucrtemMu modYMHAETHCS 31 CTaHY CIIOKOIO, TOMY TTOYaTKOBI YMOBH MOXHA

3aIlInCaT HACTYIIHUM YHMHOM:

x,.(0) = x,,(0) = x(0) = 0;

%,(0) = x,,(0) = x(0) = 0. (2.11)

HeBimomumu y cuctemi (2.10) € quHamiuHi mapameTpu: miy, My, Cu, by, W
(Tabm. 2.3).

ExcnepuMeHTalibH1 JaHi, sIKI BUKOPUCTaH1 JUIs iAeHTUdIKAIil AMHAMIYHUX
napameTpiB CUCTEMH, OTPUMaHI TIPH MPOBEACHHI Omeparii mepeMileHHs] BAHTaXKY
macoto 5000 kr. TloTyXHICT, MexaHI3My MEpEeMIIICHHS CTaHOBUTH 2x16 kBT.

JloBKMHA THYYKOTO MiABICY piBHA 3 M.
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Tabmuus 2.3 — Jliana3oHu, B IKUX NIYKAIOTHCS YUCETbHI 3HAYEHHS JUHAMIYHUX

napaMeTpiB MeXaH13My IEPEMIIIEHHSI MOCTOBOTO KpaHa

[Mapamerp | Omunung BuMiproBanHs | Jlianmason
m KT 5-10%...5-10*
m,, KT 5-10%...5-10%
Cu H/m 1-10%...1-107
b,, He/m 2-10%...5-10°
w H 2-10%...5-10°

Jliist popMyBaHHS 111JIbOBOT (DYHKIIIT Oy BUKOPUCTaH1 XapaKTEPUCTUKH, SIKi
JIOCTYTHI MPU MPOBEJICHHI €KCIEPUMEHTATBHUX TOCTIIKEHB: MBUIKICTh KIHIEBUX
0aJIOK, MPUCKOPEHHS KIHIIEBUX OAJIOK, CIIOKMBAHA TIOTYKHICTh MPUBOJTY MEXaHI3MY
MEepEMIIICHHST KpaHa, 3YCWIUIS Y MOCTI, TMOJIO)KEHHS Ta IIBUAKICTh BaHTaXY.

3anuiieMo BUpa3, AKUH OMUCYE UTbOBY (DYHKIIIIO:

f(mK’ mM’ CM’ bM’ W) - L

Vv

HOM

1 &, . 2 1 d ’
+— Z (xK.meop.i - xK.eKcn.i) + Z (Pdg.meop.i - Pde.ekcn.i) +
g\ i= P, 3

1
. . 2
(xic.meap.i - xk.ekcn.i) +

i=l1

OJ

1 $ 2 1 § 2
+ Z (FM.meop.i T Ew.excn,i) +- Z (xmeop.i o erKcn,i) +
m,g \ = I\

1 L. . 2
+— Z_I: (xmeop.i - xekcn.i) s (2 12)

vH om

ne I — po3MipHICTh MacuBy ekcnepuMmeHTanbHUX naHux (/=20000); v

HOMIHAJbHA MIBHJIKICTh PyXy KpPaHOBOTO MOCTa; P,,, — HOMIHAJIbHA TOTYXHICTh
JIBUTYHA MEXaH13My TMEepPEeMIIICHHS KpaHa; X xmeop.i T Xy oxeni — =Tl TEOPETUYHI Ta
eKCTIIEpUMEHTaJIbHI 3HAYEHHS IBUIKOCTI KIHIIEBUX 0ajOK BiJAMOBIIHO; X xmeop.i T

X «exeni — I-Tl TEOPETHYHI Ta eKCIIEPMMEHTAJIBHI 3HAYEHHS NPUCKOPEHHS KiHIIEBHUX
0anok BIANOBIAHO; Pogmeopi T4 Pogexeni — I-T1 TEOPETUYHI Ta €KCIIEPUMEHTAJIbHI

3HAYEHHSI CIIO’KUBAHOI IBUTYHOM MOTYKHOCTI BIOBIAHO; Fy meop.i TA Flyexeni — I-T1
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TEOPETUYHI Ta EKCIEpUMEHTAIbHI 3HAU€HHS 3YCHWJUIL y KpPaHOBOMY MOCTI
BIJMOBITHO;  Xmeop.i TQ Xexeni — I-T1 TEOPETHYHI Ta E€KCIIEPUMEHTAJIbHI 3HAYECHHS
MOJIOKCHHS BaHTaXy BIJIMOBIIHO; )'Cmeop,,- Ta X oeeni — I-TI TEOPETHYHI Ta
EKCIIEpUMEHTAJIbHI 3HAYCHHS IMMBUIKOCTI BAHTAXY BIIIOBITHO.

VY pesynbrati 3actocyBanHs Meroay ontumizaiii VCT-PSO [3] orpumano
HACTynHi uMcenbHi mami: m,=1,71-10* xr, m,=1,55-10* kr, 5,=1,29-10° Hc/m,
c,=7,12-10° H/™m, W=1,74-10° H. 3meHmenHs uinpoBoi (QyHKIii mmig dac

3aCTOCYBaHHA aJTOPUTMY 300pa)keHo Ha puc. 2.7.
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Pucynok 2.7 — 3MeHIeHHs UiIb0BO1 QYHKIIT MPU BIAITYKYBaHH1 YHCEIbHUX

3HAYCHb MMapaMeTPiB MEXaH13My TIepEeMIIICHHS KpaHa

3 puc. 2.7 BUAHO, 110 3aJI1aHOI KUJIBKOCTI 1Tepalliii 10CTaTHhO IJIsl TOTO, 11100
anmroputm  VCT-PSO 30ircs 1 3HaWIIOB BEIWYMHU JUHAMIYHUX TapaMeTpiB
MeXaH13My MepeMIIIEHHSI MOCTOBOT'O KpaHa.

[IponemMoHCTpy€eEMO, SIK CHIBMANAIOTh PE3yJIbTaTH, IO OTPUMAHI IUIIXOM

MaTeMaTUYHOTO MojeaoBadHs (2.10) 13 3HalICHUME TUHAMIYHUMH TTapaMeTpaMu,
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Ta eKCHnepuMeHTanbHl naHi (puc. 2.8). JlaHi ciporo Koibopy BIAMOBIIAIOTH

TEOPETUYHUM PE3yJIbTaTaM, a YOPHI — EKCIIEPUMEHTATHHIM.

AHanmi3z rTpadiyHuX 3aJeKHOCTEH, sKi TIMOKa3aHi Ha puc. 2.8, UYITKO
JEMOHCTPY€E, IO BH3HAYECHI 3a JIOMOMOTOI0 PO3pOOJEHOTO METOMy TWHAMIYHI
napaMeTpu MeXaHi3My MepeMiIlIeHHs MOCTOBOTO KpaHa JI03BOJISIOTh IOCUTH SKICHO

AIIpOKCUMYBATH KiHeMaTI/ILIHi, I[I/IHaMi‘-IHi Ta CHCPIrCTHYHUX XaPaKTCPUCTUKH.

15
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-051,
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Pucynok 2.8 — I'padixku KiHEeMaTUYHUX, JUHAMIYHUX Ta €HEPIeTUYHUX
XapaKTEPUCTUK MEXaHI3My MIEPEMIIIICHHS] MOCTOBOTO KpaHa: a) MBHUAKICTh
KiHIIeBO1 Oanku; 0) MPUCKOPEHHSI KIHIEBOI OaJIKU; B) IPUCKOPEHHS MOCTA;

I') CIIO’KMBAaHA MEXaHI3MOM IEPEMIIIEHHS KpaHa MOTYKHICTh; ) 3yCHIUIS Yy
KPaHOBOMY MOCTI; €) Pi3HULSA MTOJI0XKEHb KPAaHOBOI'O MOCTA Ta BAaHTAXKY; €) PI3HULSA

IlIBH}IKOCTCﬁ KpaHOBOI'O MOCTa Ta BAHTAXY

TakuM 4YMHOM, MOKEMO CTBEPJXKYBaTH, 110 PO3POOJICHUI METOJ TOIIILHO

3aCTOCOBYBATH JJIA iIeHTU(DIKAIlIT TUHAMIYHUX MTapaMeTPiB KPAaHOBUX MEXaHI3MIiB.
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2.3 Moaesib NPUBOAHOI0 YaCTOTHO-KEPOBAHOI0 KPAHOBOI'0 MEXaHIi3My

J1J1st mpoBeACHHS TOCIII)KEHb 00€peMO MaTeMaTHYHY MO/JIEb ACHHXPOHHOTO
JBUTYHA 3 KOPOTKO3aMKHEHHM potopoM (AJIK3). Horo monemoBaHHs Ga3yeThes
Ha OCHOBI PIBHSHb y3arajbHEHOI ACHHXPOHHOI EJIEKTPUYHOI MamuHu [4], sKi
MOXHa OTpPUMAaTH, BUKOPUCTOBYIOUHM (YHIAMEHTAIbHI EJIEKTPUYHI 3aKOHHU:
Awmrepa, Jlenma ta apyruit 3akon Kipxroda.

Buxopucrana y nonansmomy monens AJIK3 oTrpumana 13 BUKOPUCTaHHSIM
HACTYITHUX MPUIYIICHb [4]: MarHiTHA CUCTEMa MAIIMHU HE HAaCUYE€Ha; BTPATU B
CTajll BiCYTHI; (pa3Hl OOMOTKH MalllMHU CUMETPUYHI M 3MIIIEHHI OJIHA BITHOCHO
oJiHO1 cTporo Ha 120° (g TpudazHUX MalIMH); MarHITOPYIIHI CUJIM 0OMOTOK 1
MAarHiTHI MOJIsl PO3MOIIEHI Y30BXK MOBITPSIHOTO 3a30Ppy MIXK CTaTOPOM 1 pOTOPOM
32 CHHYCOIJQJIbHUM 3aKOHOM; BEJIMYMHA TOBITPSIHOTO 3a30py IMOCTIHHA; POTOP
MalIuHU CUMETPUYHUI; peaiabHa po3MnojijieHa 0OMOTKa 3aMiHEHA €KBIBaJICHTHOIO
30CEPEIKEHOI0, 1110 CTBOPIOE TY K MarHiTOPYUIHHY CUITY.

3anumemo cuctemy audepeHmianbHux piBHSAHb (Mogens AJIK3) [4], ska

JIOTIOBHEHA PIBHSAHHSAM JUHAMIYHOI pIBHOBaru MallvuHU:

(di 1 .
ﬁ = 57(1’{101 — iR +ke,);
1
di, 1 |
ﬁ = 57(”1,3 —LR —k.e,p);
1
di 1 )
dzta =- ST ((uy, =1, Rk, +e,,);
i 12 (2.13)
dzzﬂ = SL ((ulﬂ _ilﬁRl)ks _82[)’);
2

3 .. ..
M = Elez (11,8120: _llal2ﬁ);
MM, = 9P
dt

ne 4 [1p — TPOEKIIi y3aralbHEHOrO BEKTOpa CTPYyMy CTaTopa Ha HEpyXomi

OpPTOTOHAJIbHI KOOPJAUHATHI OCl a 1 ff; 124, I2p — NMPOEKIII y3araJbHEHOIO BEKTOpA
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CTpyMy POTOpa Ha OPTOTOHAIBHI KOOpPAWHATHI OcCi a 1 f; L1, Ly — IHIyKTUBHOCTI
CTaTOPHOI Ta pOTOPHOT OOMOTOK; L2 — B3aEMOIHAYKTHBHICTD; k; 1 ks — KOS]iIll€eHTH
MarHiTHOTO 3B’A3Ky poTopa Ta craTtopa BimmoBimHo (k=Li2Ly'; k=LioLi"); M —
€JICKTPOMArHiTHUI MOMEHT ABUTYHA; p — KUIBKICTh Map MONIOCIB €NEeKTPUYHOT

MallVHU; U1, U1p — TPOEKII] y3araJlbHEHOTO BEKTOpa HAaIpyrM cTraTopa Ha
KOOPAMHATHI OCH ¢ i f§ (114 = Unes COSQ [ fd1), t15 = Uy sin(27 | fd1) ); Upnax —

amIuTiTya (pa3Hoi HANPYTH KUBIICHHS JBUTYHA; [ — 9acCTOTa HAPYTH >KUBJICHHS
JIBUTYHA; €28, €24 — EPC, 1110 1HIyKYyIO0TbCSl IOTOKO3UYEIUIEHHSIMH POTOpa 10 OCsX o 1
B BIANOBIAHO (€25=pos(LoirgtLi2iip)ti2aR2), €=pwoe(LoizgtLi2i14) i2sR2)); Ri —
aKTUBHMI OIIp CTATOPHOI OOMOTKH; R, — 3BEJIEHUI O CTaTOpa AKTUBHUW OMIp
POTOpPHOI OOMOTKH; X| — IHAYKTUBHUHN OMIp CTATOPHOI 0OMOTKH; X> — 3BEJICHUI JI0
cTaTopa 1HIyKTUBHUN OMIp pOTOPHOT OOMOTKH; 0 — KOe(ILIEHT po3citoBaHHs (0=1-
(1+X12afL12) ' (1+X2(27fL12) 1) Y); My — MOMEHT crit OIOpY MAIllMHU; ys — KyTOBa
HIBUJIKICTh IBUTYHA.

Ak Bimomo [5], cydacHi YUIl maroTh 3a1aHl XapakTEpUCTUKU HAPOCTAHHS Ta
CHaJaHHs YacTOTH HAMPYrd OKUBJICHHSA. Y JaHOMY JOCIHIKEHHI OyaeMo
pO3IIIAIaTH YOTUPH 3 HUX: JIHINHY f;, S-oxibny f;, U-noxiOHy f,, moABiHHY S-

noAiOHY f>s. BkazaH1 xapakTepUCTUKU OMUCYIOTHCSI HACTYITHUMU 3aJICKHOCTSIMU:

_ AN
Ji=Jot Jow = Jo) 75

fo=T7(f,(t =T 2t =T) + f,,,,t* 3T = 20); (2.14)
S =T (fo(t=T)" = f,,,2(t —=2T));

foo =T (fo 2 (ST =50tT% + 60°T —248° ) + f,(t —T)* x

x(T° +tT*(2+T)—60t’T(3+T) + 4t (67))),

ne T'— TpuBaliCTh HAPOCTAHHS YaCTOTH HANIPYTH XKUBJICHHS; f,0, TA fo— HOMIHAIbHA
(f10»=50 I';1) Ta mouaTkoBa yacToTH Harpyru >xuBiaeHHs AJIK3 mijg yac iforo mycky.

Ha puc. 2.9 300paxero mpod i BKazaHUX XapaKTEPUCTHK MPH YMOBI, 1110 fo=5 1.
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Pucynox 2.9 — I'padiku HapocTaHHS YacTOTH Hanpyru xuBiaeHHsS AJIK3

Kpim Toro, ns 3abe3neueHHsi nepeBaHTaxXyBalbHO1 30aTHOCTI AJIK3 mpu
CKAJIIPHOMY KEpyBaHHI HEOOXITHO pa3oM 13 4YacTOTOIO HANpPYrd 3MIHIOBATH il

aMILTITYy:

U=U,+U, -U)-L— (2.15)

HOM
ne Uy — modarkoBe 3HAUYCHHs Hanpyru skuBlieHHs; U,,, — HOMIHAJIbHa HaIpyra
)kuBieHHs asuryHa (U,,,,=380 B).
VY noganpnioMy mpuiMeMo, M0 MOYaTKOBUM CTaHOM CHCTEMH ,,MallliHA —

neuryH — UIT” e cran crokoro. Toi moYaTkoBl yMOBU PyXY CHCTEMH:

i, (0)= i (0)=1,,(0)= Ly 0)=0;

2.1
w,,(0)=0. (2.16)

3amava Komn (2.13)-(2.16) He moxe OyTH po3B’si3aHa y aHAIITUYHOMY
BUTJISIA, OCKUIbKU piBHSHHA (2.13) € wHeminiitnumu. Tomy s iHTErpyBaHHS
nudepeHiaIbHuX PIBHAHD (2.5) Oys10 BUKOpUCTaHO yKcesbHl MeToau Pynre-Kyrtra

[6]. st mOoCHiIPKeHb JUHAMIYHUX, CHEPTETUYHUX, KIHEMAaTUYHUX Ta €JIEKTPUYHUX
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XapaKTEPUCTUK MEXaHI3MIB BaHTAXKOMIIHOMHMX MAalluH HEOOXiTHO PO3IIILIaTh
CYKYyIIHy MaTeéMaTU4YHy MOJIEJb YaCTOTHO-KepoBaHOro mnpuBony (2.13)-(2.16) Tta
BIIMOBITHUX MEXaHI3MIB BaHTAXXOMITHOMHUX MaIlMH: MeEXaHI3My IIOBOPOTY
OamroBoro kpana (2.1), mexani3Mmy mimgiioMy BaHTaxy (2.6)-(2.7), mMexaHi3Mmy

nepeMiiieHHs kpana (2.10) Toio.

2.4 llopiBHANBbHMIA aHANI3 JMHAMIKH 3MiHM BHJIBOTY BaHTAXKYy

0amTOBOIO KpaHa 3 OIMHAPDHHUM Ta HOHBiﬁHI/IM MaTEMAaTHYHUMHU MasgsTHHUKaAMH

JlocuTh 4acTo HpHU MOJETIOBaHHI BaHTaXy HE BPAaXOBYIOThCS I1HEPILIiHI
XapaKTEPUCTUKHU rakoBOi MIABICKU. Y BUIAJKY, KOJIM Maca BaHTaXy Ta Maca raky
MOPIBHSHI M12K CO0010, HEOOX1THO BUKOPUCTOBYBATH 1HII1 MO, 30KpeMa, MOJIETb
MOJBIHHOTO MasTHUKA. Y JaHOMY IyHKTI OyJie TPOBEICHO aHalli3 IMHAMIKU PyXY
MEXaHI3My 3MIHM BWJIBOTY BaHTaXy OalITOBOIO KpaHa, B SIKUX PyX BaHTaxy
OpPEJCTaBICHO OJWHAPHUM Ta TMOABIMHUM MasTHUKaMu. Jlid BHKOHAHHSA
JOCIIJIKEHb Y IPUAHATIN AMHAMIYHINA MOJIENII MEXaH13My 3MIHU BUJIOTY BaHTAXKY
0aIITOBOTO KpaHa KOJIMBaHHS BAaHTaXXy Ha THYYKOMY IiJIBIC1 MPEACTaBUMO Y (hopmi

MOJBIMHOTO MaTeMaTUYHOTro MasiTHUKA (puc. 2.10) [7, 8].

7 J 5
£ 7@
yyys z
Ck
[
| q
97,
Lz

Pucynok 2.10 — Po3paxyHkoBa TuHaMi4Ha MOJIENb MEXaHI13MY 3MIHH BUJILOTY

BaHTaXKy OaIlITOBOTO KpaHa
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Ha puc. 2.10 BukopucCTaHO HAcTymHI MO3Ha4YeHHA: /| — KaHaTHUN Oapaban
MPUBOJY MEPEMIIICHHS BAaHTAXKHOTO Bi3Ka; 2 — BaHTAXHHUM Bi30K; 3 — 3aXBaTHUMI
MPUCTPIH (TakoBa MiBICKA); 4 — BaHTaX; J — KaHaTHUH OJI0K; R — pajiyc KaHaTHOTO
Oapabany; L; Ta L, — BIAMOBITHO JOBKUHHA THYYKOTO ITi/IBICY 3aXBaTHOTO IMPUCTPOIO
Ta BaHTaXYy; W — 3BejieHa CUjla CTAaTUYHOTO OTIOPY MEPEMIIIICHHS BAHTAKHOT'O BI3Ka;
J1 — 3BeieHU# 710 OC1 MPUBOIHOTO OapabaHy MOMEHT 1HEpIIii; m,, m, Ta m — 3BeACH1
MacH BaHTaXKHOTO Bi3Ka, 3aXBaTHOTO MPUCTPOIO Ta BAHTAXKY BIAMOBITHO; ¢ Ta by —
3BeJIeHI KOC(IIIEHTH KOPCTKOCTI Ta JAeMI(yBaHHS TATOBOIO KaHATY BiJIOBIJIHO;
@1 — KyTOBa KOOpJIMHAaTa MOBOPOTY KaHATHOTO OapabaHy; X,, X Ta X — y3arajibHeH1
JIHIAHI KOOPAMHATH MEPEMINIEHHS LEHTPIB Mac BAaHTAKHOTO Bi3Ka, 3aXBAaTHOTO
MPUCTPOIO Ta BaHTaxy BiAMOBITHO; M; M, — 3BeAeHl A0 KaHaTHOro OapabaHy
BIJIOBIJTHO PYIIITHUIT MOMEHT NMPUBOJY €JIEKTPOJABUTYHA Ta CHIIA OIOPY.

PymriiiHuii MOMEHT BU3HAUYA€ThCA 32 PIBHSIHHSAM CTAaTUYHOI MEXaHI4HOi
xapaktepuctuku (2.2). Pyx mnpencraBinenoi auHamiuHoi mozem (puc. 2.10),

OMHCYETHCS 3a IONOMOTO0 CUCTEMU AUPEPEHIINHUX PIBHSIHB:
Jy ¢1 +R-¢,-(¢-R—x,)+R-b (¢1 ‘R—x,)+M, 'Sign(él) =M

W-sign()'cv)+mv-)'év+(xv—x)-L£-m=ck ($-R—x)+b, (¢ -R—%);

1

.. g g
m -xXx —m_ -—=—-(x, —x)+m-—=—-(x,—(x. —x))=0;
z z L (v ) L (v (z ))

z
1 2

(2.17)

m-)'é—m-i-(xv—(xz—x))zo.
LZ

[TouaTkoBI yMOBaMH pyXy €JIEMEHTIB JAUHAMIYHOI CHUCTEMU MAaOTh
HACTYNHUW BUTIAL [7]:
$(1,) =w-(t, - 1);
¢(t,) = ; (2.18)
x, () =x,(8,) = x,(t,) = x,(t,) = x(¢,) = x(¢,) = 0.
e w — KyTOBa IMIBUIKICTH OOepTaHHS KaHATHOro OapabaHy; f; — TPUBAIICTbH
NEPILIOro eTany pyxy MexaHi3My Npu SIKOMY Bi10yBa€eThCs BUOIp CTaOMHU TATOBOTO

kaHaty. [l TIOpIBHSHHA OTPUMAaHMX pE3yJbTaTiB YHUCEIbHUX 1HTETPYBaHb,
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HaBEJAEMO MaTeMAaTU4YHY MOJIEJb, y SKiil KOJMBAHHS 3aKPIIUIEHOTO Ha THYYKOMY

MiBICI BaHTaXXy OMHUCYIOTHCS Y (hOpMI OIMHAPHOTO MAaTEMAaTUYHOTO MAasTHUKY [8]:
Jd+Rc, (4 -R—x)+R-b(d-R—%)+ M, sign(d)=M,;

W'Sign(xl)—i_mv'xv+(xv_x)'%'mzck .(¢1 'R_‘xv)—i_bk (¢1 R_xv)7

. _ §

rE (2.19)
¢1(t2) = a)'(tz _t1);
¢1(t2) = w;

x,(8,) =x,(t,) =x(t,) =x(,) =0.

VY cucremi paudepeHIIHHUX pIBHSIHb JOBXKHHA THYYKOro miaBicy L
BUPAXKAETHCS HACTYIIHUM YHHOM: L = L; + L, a 10 BEJIMYMHU m JOJAETHCS Maca
3aXBaTHOT'O IPUCTPOIO m1.. HuceabHuM po3B’A30K CUCTEMH AUPEPEHIITHUX P1BHSIHD
(2.19) 3aiiicHIOBaBCS 3a MapamMeTpaMu CUCTEMHU, SIK1 BIJIIIOBIIAI0Th MEXaH13MY 3MIHU
BUJILOTY BaHTaXy (Pi3UUHOT MOJENl CTPIIOBOI CHCTEMHU OAllITOBOTO KpaHa, sKa
po3MillieHa y jJabopaTopii AMHAMIKU MalivH, Kadeapu KOHCTPYIOBAHHS MAallluH 1
obnmagnanHs HYbBIIl Ykpainu [7, 8]. OCHOBHI TEXHIYHI XapaKTEPUCTUKU (Pi3UUHOT
MOJIeJII HACTYIHI: MakKCMMajbHa BaHTAXOMAIMMaNbHICT, cTaHOBUTH 100 KT
HIBUIKICTh 3MIHM BUJIBOTY BaHTaxy — 0,46 m/c; MiHIMaJIbHUN Ta MaKCUMAJIbHUN
BWIIT BaHTaxy - 1 1 3,8 M BianoBigHO. 3arajpHui BUrIsSA (DI3UUHOI Mojenl

npeacraBiaeHo Ha puc. 2.11 [7, 8].

Pucynok 2.11 — 3aranpHuid BUTJIAT MOJIE1 CTPLUIOBOI CHCTEMHU OAIITOBOTO KpaHa
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OcHOBHI mapaMeTpy MeXaHi3My 3MIHU BHJIBOTY BaHTaxy (i3MYHOI Mojeni
CTPIJIOBOI CUCTEMH OAIITOBOTO KpaHa 3BeIeHO /10 Ta0u. 2.4.

Tabnuusg 2.4 — OCHOBHI TEXHIUHI MapaMeTpH Ppi3UUHOT MOJIEN CTPLIIOBOT CUCTEMU

[TapameTp PosmipHicTh 3HaYeHHSA
Prom Bt 180
U - 20
R M 0,065
/4 H 35
Ji KIM> 256
L; M 0,7
L M 0,5
n - 0,85
M, H 0,19
m, KT 6
m; KT 6
m KT 13
Ch H/m 8,25:-10°
b Hce/m 75,3
@ nom pan/c 143,3
o pan/c 157,0
w pan/c 7,1

B pesynbraTi po3B’s3yBaHHS cucteMm audepeHmiaux piBHIHL (2.17) Ta
(2.19), oTpuMmaHo BiANMoOBiAHI TpadidHi 3aJIEKHOCTI, IO BIAMOBIIAI0TH JUHAMIYHUM
Ta KIHEMaTUYHUM XapaKTepUCTHUKaM pPyXy AOCTIIKYBaHOI CTPLIOBOI CHCTEMHU
MEXaHi13My 3MiHM BUJIbOTY BaHTaXy OalITOBOTO KpaHa.

['padiuni 3a51€KHOCTI, 10 BIANOBIIAIOTH 3MIHI 3yCUJUIS Y TATOBOMY KaHaTI,
npeacrabieHo Ha puc. 2.12. Ha puc. 2.12-2.15 cipi kpuBi BiANOBIJAIOTh MO

OAWHAPHOI0O MaTEMAaTUYHOI'0O MasiTHHUKA, a I{OpHi — HOI[BiﬁHOFO.
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0 1 2 3 4
t,c

Pucynok 2.12 — I'padiui 3a1€KHOCTI 3MIHU 3yCHIIJISL y TATOBOMY KaHaT1

I'padiuni 3anexHOCTI, fAKI XapaKTEPU3YIOTh 3MIHY MIBUIKOCTI PYyXy

BAHTA)XHOTO Bi3Ka HaBeJEHO Ha puc 2.13.

0.0

0 1 2 3 4
t,c

Pucynok 2.13 — I'padiuni 3a1€KHOCTI 3MiHH IIBUIKOCTI pyXy BaHTaXXHOTO Bi3Ka

da3oBa TPAaEKTOPIi MASITHUKOBUX KOJIMBAHb BAHTAXXy HA THYYKOMY MiABICI

HaBeJieHa Ha puc. 2.14.
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Pucynox 2.14 — ®a30Bi TpaekTOpii KOJIMBaHb BAHTAXKY

AHamizytoun rpadiudi 3anexHocTi (puc. 2.12-2.14), MoxkHa 3poOUTH
HACTYNHI BUCHOBKHU: BUKOPUCTAHHS y SKOCTI MOJEJI THYYKOIO MHIABICY BAHTAXY
OJIMHAPHOTO YM MOJBIHHOTO MaTEeMaTMYHUX MASTHUKIB HE CYTTE€BO BIUJIMBAE Ha
BEJIMYMHY MaKCUMAaJIbHOTO 3yCHILIA Y TATOBOMY KaHati (puc. 2.12), oqHak Xxapakrep
KOJMBaHb Yy TIPOILIECI YCTAICHOTO pPyXy MEXaHI3My [0 BiAPIZHIETHCS.
CepenHbOKBapaTUYHE 3HAYEHHS 3yCUJUIA y TATOBOMY KaHaTl MPHU 3aCTOCYBaHHI
MO/IeJIl OJIBIMHOIO MaTEMAaTUYHOTO MAsATHUKY Ha 9,8 % mnepeBulllye aHAIOTTYHUIA
NOKAa3HUK OTPUMaHUM NpU MOJIEN1 OJUHAPHOTO MATEMAaTUYHOIO MasiTHUKA.

KpuBi 3MiHM MIBHUAKOCTI BaHTa)XXHOTo Bi3ka (puc. 2.13) mns monenei
oIUHApHOrO ab0 TMOABIMHOTO MaTEMAaTHUYHOrO0 MasiTHUKAa (aKTUYHO HE
BIZIPI3HSIOTECT MDK co00r0. Illo crocyerhes (a3zoBux TpaekTopiii KOJIMBaHb
BaHTaxy (puc. 2.14), To TyT CHOCTEPITaEThCS CYTTEBA PO301XKHICTD, SIKA TIOB’s3aHA
13 TUM, 1110 YACTOTH BJIACHHUX KOJIMBAHb OJIMHAPHOIO Ta MOJBIHHOTO MaTEMaTUYHHUX
MasTHUKIB 3HAYHO PI3HATHCS MK COOOI0.

Ockinbky M1 yac aHami3zy (a30BHX TPAEKTOPIM KOJMBaHb BAHTaXy (puc.
2.14), coctepiraerbes iX cyTTeBa po30DKHICTH, TOMY 3alPOIIOHOBAHO JOCTIAUTH

Bi)IXI/IJ'IeHHSI TATOBOI'O KaHarTa Bi)] BepTI/IKaJ'Ii IIpU KOJHUBAHHAX OAWHAPHOI'0 Ta
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MOJIBIMHOTO MAaTEMaTUYHOTO MasTHHKA, a OTPUMAaHl pe3yNbTaTh MOPIBHATH 13
BiJIMOBITHUMHU €KCTICPUMEHTAIbHUMH JTAHUMHU.

Ha puc. 2.15 HaBeaeno rpadivni 3a1€KHOCTI, 1110 BIJMOBIIaI0Th KOJUBAHHAIM
OJIMHAPHOTO 1 TOJBIMHOTO MAaTEMAaTHUYHOTO MASTHHUKIB Ta EKCIEPUMEHTAIbHA

3QJICKHICTh (YOpHA CYIIJIbHA KPUBA).

Pucynox 2.15 — I'padiuni 3a1€KHOCTI BIIXWICHHS BiJl BEPTUKAII TSITOBOTO KaHATY

13 BAHTAXEM

[Ipu ananizi rpadivHoi 3a1exHOCTI (pUc. 2.15 - YopHa KprBa) MOKHA IIUTH
JI0 HAaCTYNMHUX BUCHOBKIB: BEJIMYMHA MaKCUMaJbHOIO BIJIXUJICHHS BiJ BEpPTUKAJI
THYYKOT'O IMiJIBICY BaHTaXXy Ha MOYATKy MYyCKy (MPOTATOM 1 CeKyHIu) MeXaHi3My
CIIBIIAA€ 13 AaHAJIOTTYHUM ITOKa3HUKOM JUIS [TOABIMHOIO0 MaTEMAaTHYHOT'O MasiTHHKA.
[ToB’s13aH0 1€ 3 THM, IO HA TOYATKY MEPEXiHOTO MpoIecy pyxy (MpuU BHUXOI
MEXaHI3My 13 CTaHy CIIOKOIO MiJ] JI€I0 PYIIIIHOTO 3yCUIIA) Y CUCTEMI BUHUKAIOTh
BIJIMOBIJIHI KOJIMBHI IPOLIECH, BETMYMHA SIKUX MEPEBUIILYE CUIIU TEPTS, 10 HASIBHI Y
IIapHipax WOro TakoBOi MiJBICKU. Y 3B’SI3KY 3 ITUM MOJIEIh KOJIMBaHb OJM3bKa 110

HO}IBif/iHOI‘O MaTEMATHUYHOI'O MasiTHHUKA.



63

Ham y mporieci pyxy (micist 1 ceKyH/I1) KOJTMBaHHSI y CUCTEMI MIHIMI3yIOThCS
(BimOyBcsl BUIXiZ 31 CTaHy CITIOKOIO) 1 BEIMYMHA MAaKCHMAJIbHOTO BiIXUJICHHS
BaHTaXy Ta 4YacToTa KOJIUBaHb € OUIbII OJU3BKUMU JI0 MOJENI KOJIHMBaHb
OJIMHAPHOTO MAaTEMAaTUYHOTO MASITHHKY.

Bennunna moxuOky MakCHMalbHOTO BIIXWJICHHS BiJ BEPTHUKaJl THYYKOIO
MIJBICY BaHTaXy IMiJI Yac TNEpIIoi CEeKYHJAM pPyXy CHCTeMH IpU TOPIBHIHHI
EKCIIEPUMEHTAILHUX JTAHUX 3 TCOPETUYHUMHU TPU MOJEII KOJIMBaHb IMOJBIHHOTO
MaTEeMaTUYHOTO MasATHUKY cTaHOBUTH 0,5 %, a mpu Mojel 0IMHAPHOTO MAaSTHUKA
- 20 %.

[Ticns mepuioi CeKyHIH pyXy CUCTEMHU 3HAUEHHS MOXUOKHU MpU MOPIBHAHHI
EKCIIEPUMEHTAJILHOTO 3HAYEHHS 13 aHAJIOTIYHUM TMOKa3HUKOM, OTPUMAHUM IpHU
MOJIEN1 MOABIMHOTO MaTeMaTUYHOIO MAasTHUKY, CTaHOBUTHL 28,5 % 1 13,3 % npu
MOJIeJI OJIMHAPHOTO MaTEMAaTUYHOTO MAasITHUKY.

JIist 6111 JETAIBHOTO JOCIIKEHHS! MAaKCUMAJIbHOT BEJIMUUHU BIXWIJICHHS
B1Jl BEPTUKAJIl THYYKOT'O MIJBICY BAHTaXy Ta €BOJIIOLIT y Yaci, HEOOX1AHO Oy TyBaTH
Taki MaTeMaTU4IHI MOJIEIIl PYXY, Y AKX 0€3M0ocCepeTHb0 BPaXOBYIOThCS CHIIH TEPTS

KOYCHH:A Ta TCPTA KOB3aHHA B KOMIIOHCHTax )IOCJ'IiI[)Ky'BaHOFO MCX&HiSMy.

2.5 MaTteMaTH4YHe MO/JIeJTIOBAHHS CIIUIBHOTO IIyCKY MeXaHi3MiB migiiomy

BAaHTAKy TAa CTPLJIM CTPUIOBOIO KpaHa

JUisi mpoBeeHHsS MOJENIOBAHHS CHUIBHY pOOOTY CTpUIM Ta MEXaHI3MY
NIJAOMY BaHTAXy CTPUIOBOTO KpaHa MPEACTaBUMO JIMCKPETHOK JTUHAMIYHOIO
Moaemtto (puc. 2.16). V miit mogeni ctpisnia 1 mpeacTaBieHa y BUTIISIAL aOCOTIOTHO
JKOPCTKOI JIaHKH, SIKa OOEpPTaEThCA HABKOJIO IapHipa 3 MOMEHTOM 1Hepii J;
BIJIHOCHO Oci o0epTaHHs. BiH mpUBOAUTHCS B PyX TIAPOLUMIIIHIAPOM 2, SKUH CTBOPIOE
KpyTHUH MOMEHT M| mono cBoei oci oOepranHs. [limiiom BaHTaxxy 3 Macoro m
3IIMCHIOETHCS IPUBOJIOM TIIHOMHOIO MEXaHI3MY, IKUU 3BOAUTHCS J10 IPUBOHOTO

Oapabana 4 3 momeHTOM iHepiii moaeni J,. Kanat 5 3 koedimienrom xopcerkocti C
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HAMOTY€TbC Ha 60apabaH 4 OJHUM KIHIEM, a IHIIUM KPIMUTHCS A0 TOJIOBKHU CTPLIH

1.

a
1

A
- e o | &
< - wn j
= s T

:,

e
&\
Pucynok 2.16 — JlunaMiuHa MOJIENb CTPIJIOBOTO KpaHa MpH MiAHOMI CTPLIH 1

BAHTAXKY

HaBenena auHamiuHa MOJENb CyMICHOTO PyXY CTPUIM 1 BAHTaXOMITHOMHHUX

MexaHi3MiB (puc. 2.16) siBisie co0010 MEXaHIYHY CUCTEMY 3 YOTHpPMa CTYICHSIMU
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cB0OO/ M. 3a y3araibHeHi KOOPAWHATH TaKOi CUCTEMH MTPHIHSATO KYTOB1 KOOPIUHATH
iAoMY CTpLIH o Ta TOBOPOTY GapabaHa f, a TaKOX JiHIIHI KOOPIUHATH TOBXUHU
THYYKOTO TMiABICY BaHTaXy # Ta WOro BHIBOTY X. TyT KyToBa KOOpAMHATa
BIIXHWJICHHS BAaHTAXXY BiJ BEpTUKAJIl BU3HAYAETHCS HACTYITHOIO 3AJI€KHICTIO:

x—Lcosa
vV==———mm

» (2.20)
ne L — 1oBXKUHA CTPUIH.
Bu3HaunMo Takox BEpTUKAJIbHI KOOPAMHATH LIEHTPIB MAC CTPUIM 1 BAHTAXY:
v, =1 -sina, (2.21)
y=L-sina—u-cosv, (2.22)
ne [ — MoNoXeHHs UEHTPY MacH CTPUIM BIIHOCHO 11 HU)KHBOTO IIAPHIpa.
Jist moOynoBM MaTeMaTU4YHOI MOJENl  CYMICHOTO pPYyXy CTpUIM Ta
BaHTaXOI1JHOMHUX MEXaH13MIB BUKOPUCTAHO PiBHAHHSA Jlarpanxa Ipyroro pouy:

d or_or _, o

dt 0a oa ' oa’
d or _or _, ol

dt op op > OB’

dor_or__an
ou’

(2.23)

dt ou ou
d oT or ol

dt ox ox  ox

ne 7T, Il — xiHeTMYHA Ta TOTEHIIAJIbHA EHEepris BIJATMOBIAHO, SKI BHU3HAYECHI

HAaCTYITHUM YHHOM:

| 1 . 1 . .
T:EJla2+5J2,BZ+Em(u2+x2), (2.24)

H:%c (B-r—(u,—u) n)’> +(ml+mlL)g-sina—m-g-u-cosv, (2.25)

Jie m; — 3BeJicHa Maca CTPiJIU; g — MPUCKOPEHHsI BUILHOTO TMAJIHHS; Uy — JIOBXKUHA

THYYKOTO MiABICY BaHTa)XXy Ha MOYATKY PYyXY; V — KyTOBa KOOPAMHATA BiIXWJICHHS
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THYYKOTO MIABICY BaHTaXy BIJ BEpPTHKaIl; » — pajalyCc MPHUBOIHOro Oapabana
BaHTKOMIHOMHOTO MEXaHI3MYy.
bepyuun wactuHHI moxiaHi BuUpasiB (2.24) 1 (2.25), oTpuMyemMo:

dTl _or _or _or _

) (2.26)
da aﬂ ou  ox

dT dT . dT dT
Y g, Loy  —mei X 2.27
a]ia_T.= Ao, d o0 Lod o (2.28)

toa dt 0p dt ou dt ox
o _ (ml+mL)g cosa + mguﬂsinv , (2.29)
oa oa

Z_I,BY =cr(fPr—(u, —u)n), (2.30)
o _ cn(Br —(u, —u)n) —mg(cosv—u@sinv), (2.31)

ou ou
%_Z _ mgu%sinv. (2.32)

BpaxoByroun, mo KyToBa KOOpAMHATa BIAXWUJIEHHS THYYKOIO MiJBICY
BaHTaXy Vv He nepeBullye 12 rpaaycis, MoxHa BBaxkatu sin(v)=v, a cos(v)=1. Kpim
TOTO, 3pOOKMMO 3aMiHY:

p=x—-Lcosax. (2.33)

Buxozasuu 3 BUIIECKAa3aHOTO Ta BPAXOBYIOUH 3aJIEKHICTD (2.25) Ta ii moxiaHi

3a y3araJlbHEeHUMHU KoopAuHaTamu, Bupazu (2.29), (2.31), (2.33) nalyBaroTb

BUTJISLY:
a—H:((mll+mL)cosa'+mL£sir10¢)g, (2.34)
oa u
2
a—H:cn(ﬁr—(uo —u)n)—mg(p—2+lj, (2.35)
ou u
ol _ g P (2.36)
ox u

B pesynbrari miacraHoBku BupasiB (2.26)-(2.36) B cucremy (2.23)

OTPUMYEMO:
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Joa=M,—((ml+mL)cosa +mL£sina)g R
u

S, B =M, —cr(Br—(u, —un), (2.37)

mii =—cn(fr —(u, —u)n)—mg(p2 +1),

2
u
5c':—g£.
u

vy nogaJibInoOMy OTpUMdHa MAaTCMATH4YHA MOJCIIb 6yz:e BHKOPHUCTAaHa IJIA

BU3HAYEHHS ONTUMAIBHUAX PEXKHUMIB PyXy MEXaH13MIB MiIHOMY BaHTaXy Ta CTPLIH.
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PO3JILT 3

PO3POBKA BA3M ONITUMI3BAIIMHUX KPUTEPIIB

3.1 OnuHn4Hi KpuTepii

VY naHoMy MyHKT1 pO3IVIIHEMO JEKUIbKa HaWOIbII BAKIUBUX 3 TOYKU 30PY
ONTUMI3all] PEeXUMIB PyXy MEXaHI3MIB BAaHTAKOMIAHOMHUX MaIIUH OJUHHUYHUX
KputepiiB. Ha ixHIl OCHOBI y mojaibIIoOMy OyayTh pO3pO0JeHI OUIBIN 3araibHI

KOMILJIEKCHI KPHUTEPIi.

3.1.1 Enepreru4Hi kpurepii

Y  BuUmaaxky, KOJM EHEPreTHMYHl MOKa3HWKH poOOTH  MEXaHI3My
BAaHTAXXOMIJHOMHOI MAalIMHU € CYTTEBUMH, HEOOXIHO PO3IJISHYTH KJac
€HEepreTMYHuX KputepiiB. Jlo HUX, NepeayciM, HaJEKUTh CEpEelHIN 3a LUKI

kepyBanHa KK/[ enexrporpuBoay MexaHi3my:

LL,(i —i i .)o
C’"Ma] % J‘ 12(1,5' 20 la 2ﬁ) 06 dt—)max, (3.1)
0

U, b, + Ulﬂilﬁ)

ne T — TpuBadiCTh HUKITY KepyBaHHs. Y Bupasi (3.1) BUKOpUCTaHI MO3HAYEHHS, SIK1
BIJIMOBIIAI0Th MOJIEJI1 IMHAMIYHOI MexaHi1uHo1 xapaktepuctuku AJIK3 (2.13). Kpim
TOTO, MO’KHa BUKOPUCTaTH IHIIMWA 3amMc, SKUM BigoOpakaTuMe BiAHOCHI

€HEeproBTpaTH B MPUBO/II 32 yac T:

T R + +R +
Tlf( (lla ’w) AUTRET)) SR, (3.2)
0

Uy, t+ Ul,b’llﬁ)

Amnanoriuni 10 (3.1) Ta (3.2) kputepiiB y BUNAAKY 3aCTOCYBaHHS CTATUYHOI

MexaHiyHoi xapaktepucTuku AJIK3 (2.2) npeacTaBistoTbCs y TAKOMY BUTIISIL:

2P, /1u77
@

HOM

[— L=s i — max, (3.3)

_ -l
Crign =T
Sy +S,S
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T
Cry, = T_l_[sdt — max. (3-4)
0

3actocyBanHus kputepiiB (3.1)-(3.4) goUIEHO BUKOHYBATH Y BUIIAIKaX, KOJIH
HEO0OX1THO 3HAUTH TaKUH PEKUM PYyXYy MEXaH13My, IPH IKOMY BUTpaATH €HEpTii Oyu
0 MiHIMaJIbHUMHU.

Kpim Toro, y Bumagkax, KoJv €eHEPreTUYHI CIIPOMOKHOCTI €JIEKTPOTPUBOTY
TOrO0 YM I1HIIOTO MEXaHI3MYy BaHTaXXOMIIHOMHOI MaIlMHH OOMEXKEH1, JOLIIBHO

3aCTOCOBYBATH €KCTpEMabHI KpUTEPIi:

(j]f'Pmax = maX((Ulaila +U1ﬂi1,8))9 t € (09 T) (35)
g Mozeni (2.13) ta
Cr. =max(2P, Junw” — 2%y t1ec(0, T
Prax ( HOM n HOM SSk_rl I SkrS_l) ( ) (36)

s mozem (2.2).

3.1.2 Kpurepii npoayKTHBHOCTI

JUist  3HA4YHOI KUIBKOCTI BAHTaXOMIIHOMHUX KpaHIB MPOTYKTUBHICTD
poOOTH — OAWH 13 HAWBAXKJIMBIMIUX TOKA3HUKIB. BHCOKOI MPOTYyKTUBHOCTI
BUKOHAHHS BAaHTXKOMIAMOMHUX OTepalliii MOKHA JOCSTHYTH IUISIXOM TTiIBHILICHHS
YCTAJICHUX MIBUAKOCTEH PyXy, CyMILIEHHSI OKpEMHUX omnepariil (maioM BaHTaxy 1
MIOBOPOT KpaHa, IePEeMIIICHHS Bi3Ka 1 KpaHa To1o). OHaK, Taki ClIocOOH OIIIbHI
JMIIE Y BUMAAKaX, KOJM MAasTHUKOBI KOJMBAHHS BaHTaXy BiACYTHI (a00 yCyHeH1
[UIIXOM BIAMOBIIHOTO BHUOOPY 3aKOHY pyXy MexaHi3Mmy). Y BUNAJAKY, KOJHU
PO3TISIAETHCA TEPEXiHI PEXUMHU PyXy IS 30UIbIIECHHS MPOJAYKTUBHOCTI

JIOI[IBHO 3MEHIIYBaTH TPUBAIICTh TAKOTO pexumy. [IpeactaBumo MareMaTuuHum
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3aMiC TaKOTO KPUTEPIIO IMIBUAKOJII, SKWA BIIMOBIJA€ BUMOTI MaKCUMAaJIbHOI
IPOAYKTHUBHOCTI:

T
Cry = [dt=T — min. (3.7)
0

VY Ounibl 3araibHOMY BUIIAAKY, KOJIU PO3TIISAAETHCS BECH LUK PYXY (PO3TiH,

yCTaNeHUl pyX, TaJbMyBaHHsS) KpPUTEPId MIBUAKOMII 3alHUCYETbCS Yy TaKOMY

BUTJISIL:
Tp()j‘(’ T’tl'lb.li
C _ T T T _ d SG - SP032 - SZLL'Zb,‘l/l I d . 3 8
Fr =T e T o T T i = t+ - t — min, (3.8)
0 Vycm 0

1€ Tposes Tyems Toamen — TPUBAIOCTI PO3TOHY, YCTAJIEHOIO pyXy Ta TraJbMyBaHHS
BIJIMOBITHO; S§¢ — 3arajibHa BiJICTaHb IIEPEMIILICHHS €JIEMEHTY KpaHa (Bi3Ka, CaMOTo
KpaHa, BAHTaXy TOILO); Sposes Seamn — BIACTAHI MEPEMILLIEHHS €JIEMEHTY KpaHa Mpu
pPO3rOHI Ta TajJbMyBaHHI MEXaHI3MY BIAIOBINHO; Vy, — YCTaJEHA IIBHJIKICTbH

NepeMIIICHHS €JIEMEHTY KpaHa.
3.1.3 EnexTpu4Hi KpuTepii

OCKUTbKM  MeXaHI3M BaHTAXKOMIAMOMHOI MAaIlMHU — 1Ie, SK MPaBUIIO,
CJIEKTPOMEXaHIYHa CUCTEMa, TO TIPU (POPMYBaHHI BUMOT JIO PEXKHUMIB PYXy TaKUX
MEXaHi3MIB HEOOXITHO PpO3TJIAaTh KJac eJIEeKTPUYHMX KputepiiB. TyT Mu He
Oynemo noBtoproBatu Bupasu (3.1), (3.2), (3.5), ski MicTATh QYHKLII CTpyMy, a
30CepeIMO yBary camMe Ha KPHUTEpisX, fKi BiIOOpaKalOTh CYTO EJIEKTPUUHI

BenuuuHU. OAHUM 13 HUX € KpUTepld, 1m0 BigoOpakae MakKCHUMaJlbHE 3HAUCHHS

CTpyMY:

Cr, = max(/i;, +1i;; ) — min. (3.9)
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Kputepiii (3.9) no3Bosisie BpaxyBaTH OOMEXEHHS CHUJIOBHX NEPETBOPIOBAYIB, SKi
KEpyIOTh pPOOOTOI0 ACHHXPOHHUX TIPHBOJIB KPAaHOBUX MEXaHI3MIB (YacTOTHI
NEPETBOPIOBAYl, MPUCTPOI IJIABHOTO IYCKY). TakoX MOLUIBHO pO3IisaaTu
MaKCUMajbHEe 3HA4YeHHS MIBUAKOCTI 3MIHU CTpyMy, sika npomnopiiitna EPC, mo
IHAYKYIOTbCSL y OOMOTKaXx JIBUTYHA:
d\[iy, +i;, _
Cr, = max(|————{) » min. (3.10)
o dt

JlocuTh 9acTO BH3HAUYEHHS €HEPTETUYHHX MOKA3HUKIB € JOCUTH CKIIATHOIO

3aJ1a4yero, TOMY 3aMICTh HUX IPHU ONTUMI3ALlll pEXUMIB PyXy JOLIIBHO 3aCTOCYBATH

4acCOCTPYMOBI KPUTEPIi:

T
Cry :T_l‘[w/ifa +i12ﬂdt—>min. (3.11)
0

Kpurepiii (3.11) y nepumiomy HaOIMKEHH1 BIAMOBIIAE €HEPreTUYHUM BTpaTam B

oomoTkax AJIK3 (Tak 3BaHi ,,BTpatu B Mimi”).
3.1.4 lunamiuHi (cui10Bi) KpuTepii

CuiioBi KpuTepii JOIIBHO 3aCTOCOBYBATH JIJIs OILIHKH 1 MIHIMI3aI[li CUJIOBUX
bakTopiB y eleMeHTaX KOHCTPYKIli BAaHTAKOMITHOMHUX KPaHiB, €JIEMEHTIB iXHIX
MEXaHI3MiB, PYIIIHHUX (AKTOPIB TOLIO. Y OCTAaHHBOMY BHIIAQJIKy Taki KpuTepii

MOKYTb 3aMCYBATUCh Y HACTYITHOMY BUTJISIAIL:

2

T
ac(d" (3 .. .
Crz\'lz =T _([ a7 [Elez(llﬂlhz_llalz,B)) dt (3.12)

L=2

nutst mogteni (2.13) Ta

T n -1

d" (2P o  Au
J‘ HOM HOM 77 dt (3 ) 1 3)
0

n -1 -1
dt SS,. +88,,




73
s mozemi (2.2);

Jie 1 — TMOPSAIOK MOX1aHO1 (PyHKIIT pymIiiiHOoTo dhakTopa 3a yacoMm. Y Bupazax (3.12)
ta (3.13) pymiitHuM GakTopoM € PyIIIHHUNE MOMEHT, SIKHi (h)OPMYETHCS IPUBOJIOM
TOTO YM 1HIIIOTO MEXaH13My BaHTaXOI1JHOMHOT MalllMHU.

Kpim Bupaszie (3.12) ta (3.13), sxi BianoBigaroTh L=2 HOpPMI, MOXXHa

noOyTyBaTH 1HIII HOpMH, Hanpukiang L=1:

T
C =7 1_[ ( pLIZ(ll,BZZa ilaiz,ﬁ))dt (3.14)
=1 0
s moaem (2.13) Ta
T n -1
d" (2P, o,  Au
C — T II HOM ~~ HOM 77 dt (315)
) ) ssit +57's,,
Jutst MoJiedi (2.2); ta L=co:
Cry, = max : Elez(il ba ~lalap) (3.16)
M di" \ 2 prra He2p
s mozem (2.13) Ta
n 1
Cr., = max| 9| 2PuoPuon 4] (3.17)
M dt ss +57's,,

st mozeni (2.2).

Ocranni kputepii (3.16) Tta (3.17) Bi1oOpakar0Th BETUYNHA MAKCUMAJIbHUX
3a a0COJIFOTHUMU 3HAYEHHSIMU CUJIOBUX (PaKTOPIB.

VY 3amagax OUHAMIYHOTO aHali3y JOCHUTh YacTO BPaxOBYIOTh MOYATKOBE
3HAUEHHS TOTO YM 1HIIOr0 JUHaMivyHOTO (pakTopy. Hampukian, 3HauHa BelMUYMHA
MOYAaTKOBOTO PYIIITHOTO MOMEHTY BHKJIMKAE yAapy Y KIHEMAaTHUYHHUX 3a4CTICHHSIX
(penykropax, BIIKpUTHX 3yO4YacTUX 3auUCIUICHHSX), 10 MOXXE BHUKJIMKATU
BUJIaMYBaHHA 3y0iB, TuiacTU4Hy aedopmariito BamiB. Kpim Toro, 1e BmiuBae Ha

MPUCKOPEHE 3HOIICHHS €JIEMEHTIB MPUBOAY (HAMPHUKIIAA, Pi3Ke 301IbIIECHHS
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MIBUAKOCTI LIKIBa MOKE€ BUKJIMKATH MPOKOB3YBaHHs acy y MacOBHX Iepenayax Ta
fioro 3HOC). ToMy HOIINBHO y pO3TISA BBECTH TEPMIHAIBbHI KpUTEpii, SIKi

B1I0OpakaroTh TOM YW IHIIUHA CHIIOBUH (haKTOp y IEBHUI MOMEHT Yacy:

d" (3 o o
CFMT = dtn (EPLIZ(ZlﬂZZa _llaZZﬁ))a I=7 (318)
i mogeni (2.13) Ta

_d" 2P, o, Aun

HOM HO.

Cry t=71 (3.19)

T

n -1 -1
dt" ss, +s s,

Jutst Mmojieni (2.2);
1€ T — 3a7aHuil MOMeHT 4Jacy y npomixky 0...7. HaBenemo okpemi, BapTi yBaru,
Bunaaku 3aganHs t: =0, =7/2, =T7. Kpim Toro, cnuparo4uch Ha anpiopHy
1H(OpMaIlI0 CTOCOBHO IIYKAHOTO PEXUMY PYXy MEXaHI3My BaHTaXOIiIHOMHOT
MaIuHU (HAlpUKIIaJ, Y BUNAAKY KOJW BIOMHM IMEBHUH MOMEHT Yacy MpPU SKOMY
MOXYTh BUHHMKATH KPUTHYHI BEJIMYMHU TOTYKHOCTI, MIBUJIKOCTI PYXy €JEeMEHTa
MEXaH13MYy, BIIXWICHHS BAaHTa)Xy HAa THYYKOMY MiABICI BiJl BEPTUKAJII TOILO).
3azHaummo, 1m0 HaBeAeHl 3amucu  kputepiiB  (3.12)-(3.19) n;erko
BUJIO3MIHIOIOTHCS IIIISIXOM T1JCTAHOBKU 1HIMX (DYHKIIIH, K1 BIMOOpaxaroTh 1HIII
CUJIOBI (DaKTOPH: 3yCWIJISL Yy KpaHOBOMY MOCTI abo kaHaTi (2.7), MOMEHT y OaIlti

(2.1) Tomio.
3.1.5 KinemaTn4Hi KpuTepii

3amaHHs KIHEMaTUYHUX KPUTEPIiB y 3aJadax ONTHUMI3alli PeXHUMIB PyXy
JIOCUTH YaCTO Ma€ Ha METI OOMEXKUTH BIAXWIECHHS KIHEMATHYHUX ITOKA3HUKIB BIJI
MEBHUX 3a/IaHUX Harepea 3HadeHb. [IpUKIamoM Takoro KpUTEpir0 MOKe OyTu

aMIUTITY/1a BIIXWICHHS BAHTa)Xy HAa THYYKOMY MiABICI BiJl BEpTUKAJIL:

Cry = max(|x, — x,|) - min, (3.20)
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7€ X| Ta X; — MOJIOKEHHS BaHTAXy Ta TOUYKH MOTO MiJBicy; a00 cepeHe 3HAUCHHS

1i€1 BETUYNHM 3a Tiepiof yacy 7
T
CrAI =T {|x, = x,}dt > min. (3.21)
0

3a3HauMMoO, IO Yy BHUIAJKAX, KOJM BHUPAKEHHS EHEPreTMYHOro abo
JUHAMIYHOTO MOKAa3HUKA € YCKJIAJHEHUM 3 TOUKH 30py MPOBEICHHS MAaTeMaTUIHUX
nepeTBOpeHb, KiHeMaTUuH1 Kputepii [1, 2] MOXXyTh OyTH aJIbTEPHATUBOIO, OCKUIBKU
BOHM y IEBHOMY CEHCI BIJIOOpa)kalOTh JMHAMIYHI Ta €HEPreTHYHI MOKa3HUKHU
(HanpuKIaa, TPUCKOPEHHS €JEMEHTa MPONOpLIHE ChUjlaM 1HEpIii, sIKI Ha HbOTO
JI0Th, @ JOOYTOK MIPUCKOPEHHS 1 IBUKOCTI €JIEMEHTa MPOIOPIIiitHE TOTYKHOCTI,

SKa BUTPAYA€ThCA HA MOAOJAHHS CUJI 1HEPIII).
3.1.6 Kpurepii pery/ioBaHHs

Kpurepii (3.1)-(3.21) MokHa BUKOPUCTOBYBATH y 3aJ]a4aX CUHTE3y PEKUMIB
pPyXy Ui KepyBaHHS y (OpMi 3BOPOTHOTO 3B’S3KYy Ta MPOTPAMHOTO KEpyBaHHSI.
Opnak, icHye crienu(i9HMIi Kjac KpUTepiiB, sIK1 MOB’A3aH1 13 3a/lauaMy KepyBaHHS
y ¢opmi 3BOpPOTHOTO 3B’SA3KY (peryitoBaHHs). Y HHUX BiIOOpaK€HI BHUMOTH
JOCSITHEHHSI TICBHOTO KIHIIEBOTO CTaHy AMHAMIYHOI CHCTEMH:

0, axwo HX(T) - XTHOO <A;;
CrAT = (3.22)

O HX(T) - XTHOO’ AKWO HX(T) - XTHOO > A,
ne X(7) Ta X7y — BEKTOp 3MIHHMX CTaHy JUHAMIYHOI CHCTEMH Y MOMEHT 4acy 7 Ta Xr
3aIaHUH KIHIEBUX BEKTOP 3MIHHHUX CTaHY JTUHAMIYHOI CHUCTEMH BIJIMOBIAHO; Or —
BaroBuil Koe(irieHT; Ay — BEKTOp JOMYCTUMHUX BIJIXWICHb 3MIHHUX CTaHY
nuHaMiyHOi cuctemu. Kpim Toro, y BuUMaaky, KOJM HEOOXIJHO MiHIMi3yBaTu
BIJIXWJICHHS TIEBHOI XapaKTEPUCTUKU Bia 3amaHoi (yHKII (YCTaBKH) MPOTITOM
nepioay vacy 0...7, To KpUTEpiil onTUMi3allii 00UparoTh 13 MEPesiKy HACTYITHUX

HOPM:
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T
T_lﬂx(t) - XR‘dl‘, akwo L=1,
0

T
Cr, =4 [T [(x(0)-x, Ve, scwo L=2; (3.23)

0

max(‘x(t) -Xp

), aKuo L = oo,

7€ Xg — 3a/1aHa BeKTOp-PyHKIis (ycTaBKa); L — METpUKa HOPMHU.

3.2 Po3po0ka y3arajibHeHHUX KPUTEPiiB

3.2.1 3BegeHHs1 pO3MIPHOCTI KpUTEPIiB

Kpurepii, siki HaBeZieH1 y IONEPEAHbOMY IIYHKTI, MAlOTh P13HY PO3MIPHICTb 1
TOMy Tpu (OPMYBaHHI KOMIUIEKCHOTO KPHUTEpPil0 HEOOXIJHO, MO0 OJUHHYHI
Kputepii Oynu Oe3po3MmipHUMH. [l LBOrO MOXKYTh 3aCTOCOBYBAaTHUCH pI3HI
MiJIXOAM, OJHAK, HA HAIl TOTJISAJ HAWOIIbII TOIIIRHUM € TOW, IO mepembdadae
BUKOPHUCTaHHA KOE(IIIE€HTIB, K1 3BOJIATH PO3MIPHICTH TOTO YH 1HIIIOTO OJIMHUYHOTO
KpUTEPi0 0 0e3p0o3MipHOro BUTISAAY. Y Tabid. 3.1 HaBeIEHO OKpeMi OJUWHUYHI
KpuTepii Ta KOeQIMEHTH, IO 3BOJAATh iXHIO PO3MIPHICTH 10 0€3pO3MIPHOIO
BUTJISIY.

Ta6muig 3.1 — KoeditieHTu, 1110 3BOJATH pO3MIPHICTh OJJUHUYHUX KPUTEPIiB 10

0€3p03MIpHOTO BUTIISTY

OAMHUYHUIN KpUTEpIii o o
Poswmipnicts | KoedirmienT

3micT Bupa3s

1 2 3 4

Enepreruuni kputepii

CepenHiii 3a UK KEpyBaHHS

| (3.1), (3.3) : :
KK/I enekrponpuBoy MexaH13My
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[Tponosxenus tadm. 3.1

1 2 3 4
BigHocHI eHeproBTpaTu B
' (3.2), (3.4) - -
IPUBOII
MakcumanbHa MOTY>XHICTh O
. (3.5), (3.6) Br P
MPUBOY MEXAHIZMY
KpuTepii mpogyKTHBHOCTI
TpuBanicTh MepexiTHOTO PEKUMY
PYXy KpaHa 13 BAHTaKE€M Ha (3.7) c Q2n
THYYKOMY MiaBici™
TpuBamictTs HIUKITY PYXy KpaHa i3 (3.8) Q/AT+Vy00/ (S
: C
BaHTa)XEM Ha THYYKOMY MiABIC Spose=Szarom)
Enextpuuni kpurepii
MakcumaiibHe 3HAaUeHHS CTPyMY ._
(3.9) A Lo
€JIEKTPOJIBUTYHA
MaxkcumanbHe 3Ha4eHHS
o (3.10) mpu _
IIBUIKOCTI 3MiHU CTPYMY | Alc Tr/i,,
n:
€JIEKTPOIBUTYHA
CepenHe 3HaYEHHS CTPyMY ._
(3.11) A il
€JIEKTPOIBUTYHA
JunamiuHi (CHIIOB1) KpuTepii
CepennbokBagpaTuune 3HaueHHs | (3.12), (3.13) 1
. HM MHOM
PYLIIAHOIO MOMEHTY npu n=0
CepenHboKBaIpaTUYHE 3HAYCHHS
o | (3.12), (3.13)
IIBMKOCTI 3MiHHU PYLIIHHOTO Hwm/c T'M,,
pu n=1
MOMEHTY
CepenHe 3HAYEHHS PYIIIIHOTO (3.14), (3.15) 4
Hwm M.
MOMEHTY ipu n=0
CepenHe 3HAaYCHHS IIBUIKOCTI (3.14), (3.15)
Hwm/c T/M

3MIHU PYIIITHOTO MOMEHTY

npu n=1
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[Tponosxenus tadm. 3.1

1 2 3 4
MakcumMalibHe 3HaUYCHHS (3.16), (3.17) 4
PYLIITHOTO MOMEHTY pu n=0
MaxkcumansHe 3HaYeHHS
o _ (3.14), (3.15)
IIBUIKOCTI 3MIHU PYIIiHOTO Hwm/c T'M,,,
nipu n=1
MOMEHTY
. (3.18), (3.19)
3Ha4YEHHs PYIIINHOTO MOMEHTY Ha 1
pu n=0 Ta Hwm M.
HOYaTKy pyXy
=0
3HaueHHS BUJIKOCTI 3MIHU (3.18), (3.19)
PYLIHOrO MOMEHTY Ha TIoYaTtky | mpu n=1 Ta Hw/c Tr'M,,
pyxy =0
. (3.18), (3.19)
3HAa4YEHHS PYLIIMHOTO MOMEHTY y 1
o pu n=0 Ta Hwm M.
KiHIIl pyXy
=T
o (3.18), (3.19)
3HayeHHS MBUIKOCTI 3MiHU »
' o npu n=1 Ta Hw/c M.
PYLIHHOTO MOMEHTY y KIHII pyXy
=T
KinemaTuuni kputepii
AMIUTITY/1a BIAXUJICHHSI BAHTAXY
Ha THYYKOMY Ii/JIBiCi BiJ (3.20) M vT/2
BEepTHUKAII
CepenHe 3HAUEHHS BIAXUICHHS
BaHTaXXy Ha THYYKOMY ITi/IBiC1 Bij (3.21) M vT/2

BEepTHUKAII
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* nns GamToBuX KpadiB (puc. 2.1) yacToTa BIACHUX KOJMBAaHb BaHTaxy £2

N
ZJn +mr’
_ n=l

Q= N
2.,
n=1

g

BHU3HAYAETHCS 32 BUPA30M / » @ VISl KPaHiB IPOJILOTHOTO THITY

m, + m, +mg

Q=
(puc. 2.6) 3a BUpazom mom, 1

VY Tabn. 3.2 HaBeAeHO Koe(illi€eHTH, SKi JO3BOJSIOTH 3BECTH KpUTEpPil J0
0€3p03MIpHOTO BUIJIAY Ul BUIIAJKIB CEPEIHBOKBAAPATUYHOTO, MAaKCUMAJIbHOTO,
MIOYaTKOBOT'O Ta KIHIIEBOI'O 3HAYEHb OKPEMHUX BHUIIAJIKIB CUJIOBUX XapaKTEPUCTHK.

Tabmuusg 3.2 — KoediienTH, 110 3BOASITh pO3MIPHICTh OJUHUYHUX JUHAMIYHUX

KpPUTEPIiB 10 0€3p03MIPHOTO BUTIISITY

JluHaMiyHa XapaKTepUCTHUKa Po3mipHicTb Koedimient
3ycuiuist y KpaHOBOMY MOCTI y |
H (mg)
BEPTUKAIBHOMY HAIPSIMKY
3ycuiuist y KpaHOBOMY MOCTI y |
H (Myortiti¥con)
TOPU30HTAIILHOMY HAMPSMKY
3yCcuiLIs y KaHari H (mg)™!
. -1
MowmenT y Gamrri Hwm M.
[IBUAKICTH 3MIHU 3yCUIUIA Y KPAHOBOMY MOCTI
H/c T/mg
y BEpTUKAILHOMY HapPsSMKY
IBUKICTD 3MIHM 3yCHIIISA Y KPAaHOBOMY MOCTI
H/C T/MHOMMﬂI/KOﬂ
y TOPU30HTAIIBHOMY HaIpPSIMKY
[IBUAKICTH 3MIHU 3yCUIUISA Y KaHATI H/c T/mg
IBUAKICTH 3MIHM MOMEHTY B OaIiTi Hwm/c /M,

Bubip HOMIHaJIbHUX 3Ha4YeHb y BHpaszax koedimieHtiB (Tadm. 3.1 Ta 3.2)
3YMOBIIEHUH THM, 1[0 BOHU JAIOTh 3MOTY OTPUMATH €IUHY 0a3y AJi MOPIBHIHHS

ONTUMAJILHUX PEKUMIB PyXy MiXK cO0010.
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3.2.2 3ropTka kpurepiiB

VY nonepenHbOMY yHKTI HABEJCHO OMUC OAMHUYHUX KPUTEPIiB ONTUMI3aII]
PEKUMIB PYXy MEXaHI3MIB BaHTXKOMAWOMHHX MamuH. OmHaK, A TOro 1100
BpaxyBaTH JICKUJIbKa BHUMOI' II0JI0 ONTHUMI3aIll PEXUMIB PyXy MEXaHI3MiB
BaHTAXOITTMOMHICTh MaIlIMH HEOOX1JTHO BUKOPUCTOBYBAaTH KOMILJIEKCHI KpUTEPIi.
Bonu naroTe 3Mory OUIBII MOBHO OLIHUTH PEXHUM PYXY MAalIMHU a00 OTpUMATH
ONTUMAJIbHUM PYXY 3a ACKITbKOMA MOKA3HUKAMH.

HaBenemo cTpyKTypy KOMIUIEKCHOTO KPUTEPIi0, KUl Oy/ae y MOJabIIoMy
BUKOPUCTOBYBAaTUCh  JJIA  ONTUMI3Alll  pPEXKUMIB  pyXy  MEXaHI3MIB

BaHTa)KOHiHﬁOMHHX MalllhH:

Cr = Int + Ter, (3.24)

ne Int ta Ter — iHTerpajgpHa Ta TEPMiHAIbHA YACTUHU KOMILJIEKCHOTO KPUTEPIIO.
[aTerpanpauit  kputepiit Int (3.24) MOXHA TPEACTABUTA Y BUIIIIIL

CKaJIIPHOTO I00YTKY BEKTOPIB:

Int =Cr,WM,,

Cr, = (Cr“, Cr,,,... CrLy, Crw),
W, =(Wr,,, Wr,,,.. Wr,,, Wr,, }
M, = (Mr,,, Mr,,.. Mr,,, Mr, ),

(3.25)

ne Cr;, Wi, M; — BekTop oaMHMYHUX KputepliB onTumizamii (3.1)-(3.21), Bexkrop
BaroBUX KOS(DIIMIEHTIB OJUHUYHUX KPUTEPIiB Ta BEKTOP KOE(DIIIEHTIB, K1 3BOJSATH
OJIMHUYHI KpuTepii A0 6e3po3mipHOi Gopmu (Tadn. 3.1, 3.2) BiamosigHo; Y —
3arajbHa KUIBKICTh OJMHUYHUX KpUTEPiiB. Y Bupasi (3.25) 4ucCiIo y HIKHHOMY
1HJIEKC1 KOMIIOHEHTA TOTO UM 1HIIOTO BEKTOpa BKAa3ye Ha MOT0 MOPSIKOBUIM HOMED.

AJIbTEpHATUBOIO BUPA3y KOMILIEKCHOTO KpuTepito (3.25) € HacTynmHui BUpas:
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Int =R, -F)WM,,
R, = (RI.D R RI.y’ Riv}

(3.26)
F, = (Fr,,, Fr,,... Fr, , Fr,, )

ne Ry, Fi — BekTop 3ajaHuX BETUYUH 1HTErpaJbHUX XapaKTEPUCTHUK, SIK1 HEOOX1HO
JOCSITHYTH Ta BEKTOP (PAKTUYHO JOCSATHYTHUX I1HTErpajbHUX XapaKTEPUCTHUK
BiJIITOBITHO.

Pizauis mixx Bupaszamu (3.25) ta (3.26) nomnsirae y tomy, Bupas (3.25) Bumarae
a0COJIFOTHOT MIHIMI3AIlli OKpeMHUX TOKa3HUKIB — 0€3 CHIBBIIHOIIEHHS IX 13
3aJlaHUMHU Harepen BenuurnHamu. HatomicTs y kpurepii (3.26) npucyTHS CKJIagoBa
[IJTFOBUX BEIMYMH (IHTETPAIbHUX XapaKTEPUCTHUK), Kl HEOOXITHO JOCITHYTH. Y
OCTaHHBOMY BHUMAJKy KPUTEPiM BII0Opakae CTYIMiHb JOCSTHEHHS IUX I[IJILOBUX
MOKa3HUKIB. AHAJOTIYHI BUpa3d MOXKHA 3alUCcaTH I TEPMIHAJIBHOI CKIJIaJI0BOT
kputepito (3.24) Ter. Bonu, sk npaBuiio, BijoOpa)xaroTh MOYaTKOBI Ta KIHIIEBI
BEJIMYMHU OKpeMUX QYHKI1H ((pi3nyH1 Ta JOAATKOBI KpailOB1 YMOBH ) 1 MATEMATUYHO

3aMKUCYIOThCS Y (HopMi TepMiHATBHUX (DYHKITIOHATIB.
3.2.3 Bu0ip KOMIIOHEHTIiB KOMILJIEKCHOT0 KPUTEPil0

BaxxnuBuM nuTaHHAM TIpU (OPMYBaHHI BUpa3y KOMILIEKCHOTO KPHUTEPIO €
BHOIp 3HaYeHb KOMIIOHEHTIB BekTopa W). HeoOXximHOo 3aHayuTH, MO0 IS BCIX

BaplaHTIB BEJIMYMH OBUHHI BUKOHYBATUCh HACTYITHI YMOBHU:
W, >0, > W, =1 (3.27)

CrexTp BaHTKOMIAHOMHUX MAIIH Ta TEPEBaHTAKYBAILHUX TPOIIECIB, SKi
BOHU OOCJITYrOBYIOTh, HACTUIBKM 3HAYHHM, IO HAJaTH 3arajibHi peKOMeHAArlil
CTOCOBHO BHOOpPY THX YM 1HIIUX BEJIMYMH KOMIIOHEHTIB BeKkTOpa W) HEMOKJIMBO.
HaTtomicTh, MOXXKeMO AaTH JuIIe MpUOIN3HI peKOMEHAallli, iK1 BAPTO BPaXxOBYBaTH

pu BUOOP1 IEBHUX KOMITIOHEHTIB KOMILJIEKCHOTO Kputepiro (Tadim. 3.3).
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Tabmuis 3.3 — Pexomenatlii CTOCOBHO BUOOPY OJMHUYHUX KPUTEPIIB Yy CTPYKTYPi KOMIIEKCHOTO KPUTEPIO ONTUMI3alii

®dakTop
O6MmexeHult pocTip
U MEepEMIILIEHH1
Bumora 10 pobortu . . '
. 3HavHa 3HOLIEHICTh €JEMEHTIB | YacTOTHO-KEpOBaHWI | BAHTAXKY; HASBHICTb
BaHTaKOI1AOMHOIO o
KpaHa (MexaHI13MiB, MIPUBO]I KPAHOBUX MEPELIKO/ Ha
KpaHa . o .
METaJOKOHCTPYKIIii, KaHaTa)* MEXaH13MI1B TpaeKTOPIl
MepeMIIICHHIO
BAHTAXY
| (3.7). (3.8)
[IpoayKTUBHICTH
(3.12)-(3.19) npu n=0, 1 (3.5),(3.6), (3.9) (3.20)

* y migiHTerpaigbHi BUpasu Ta (QYHKIIT TEpPMIHATBHUX KpUTEPIiB HEOOXIAHO 3amucyBaTH (GOpPMYIU XapaKTEPUCTHK, SKI

BIJINOBI/IaI0Th MOMEHTAM/3yCHJLUISIM Y €JIEMEHTaX MEXaH13MiB KpaHa, METAIOKOHCTPYKIIli, KaHaTa, Hanpukiaz (2.7).
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PO3JILI 4

CHUHTE3 OITUMAJIBHUX PEXKUMIB PYXY MEXAHI3MIB
BAHTAXKONIJJMOMHUX MAILIMH

4.1 CuHTEe3 ONTUMAJIBLHOIO 32 NIBUAKOII€I0 KEPYBAHHA
4.1.1 IlocranoBka 3agaui

VY naHoMy MyHKT1 HaBeJEMO METOAOJIOTII0 PO3B’sI3aHHS 3a/1a4l ONTUMAIbHO1
mBuakoaii. Ilpu upoMmy OyaemMo NPUTPUMYBATUCh BHUMOTU IOJAO TOTO, IO
OTpUMaHUN PO3B’SI30K MOBUHEH OyTH sikoMora 3arainpHimmM. Lle o3Hauae, 1o BiH
Ma€ 3a70BOJIBHATH IIUPOKE KOJIO JUHAMIYHUX MapaMeTpiB BaHTaXKOMIIHOMHHX
MaIIuH, 715 SKUX OyJIyeThCsl ONTUMAJIBHE 3a IBUJIKOJIIE€I0 KEPYBAHHSI.

[ToctanoBouHa wYacTMHa OyAb-SIKOT 3a/Jayl ONTUMAJBLHOTO KEpPyBaHHSA
MOBUHHA BKJIIOYATH YOTUPH MYTKTU: MAaTEMAaTH4YHY MOJEIb 00’€KTa KepyBaHHS
(IMHAMIYHOI CHUCTEMH), KpaloBI YMOBHU PYXy €JIEMEHTIB JAMHAMIYHOI CHCTEMH,
KpuTepiil ontumizauii Ta OOMEXKEHHS, SKI HAKIaJaloThCid HA PYX CHUCTEMHU.
[lepenycim HaBeIeMO TMHAMIYHY JBOMACOBY MOJI€NIb CUCTEMH ,,KpAaH-BaHTAXK ’, sIKa
JIOCUTb YaCTO 3aCTOCOBY€ETHCS y 33/lauax KEpyBaHHS MasiTHUKOBUMH KOJIMBAHHIMU

BaHTaxy (y TOMY YMCIII y 3aJja4aX ONTUMaIbHOI IIBUIKOIIT) (puc. 4.1).

F

F
< my —

0 O+

{9

X2
X1

Pucynok 4.1 — JlunaMmiuHa MO/I€NIb CUCTEMH ,,KPAH-BAHTAXK
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MaremaTtuHa MOJeNb, SIKa BiMoBiAae puc. 4.1, Mae Takuil BUTIIA;

mX, + m,X, = F — F,sign(x,);
[ .. (4.1)
X, =X, +—X,,
Jie mi 1 my— 3BeJIeHI MacH KpaHa 1 BAHTaXXY BIITIOBIHO; X 1 X, — TIOJIOKEHHS Mac m;
1 my BIZITOBIIHO; [ — TOBXKWHA KaHaTa; g — MPUCKOPEHHS BUIBHOTO MaliHHS; F'1 Fj —
3BeJICH1 O MacH m pylliifHa cuja Ta CHia OTIopy BiJMOBIIHO.
Cucremy nudepeHiiaabHux piBHAHb (4.1) MoOXHa 3BECTH 10 OJHOTO

T epeH1aTbHOrO PIBHAHHS YETBEPTOTO MOPSAIAKY:

w . . .
x2+jé2QZ — F FOSZgn(xl)

Qq, (4.2)

m,

IS Q T1a Q() — YaCTOTH BJIACHUX KOJIMBAHb BAHTAXy 3 PYXOMHMHU Ta HCPYXOMHMU

0= %)

Y ngaHoMy gocnmigkeHHi npuiiMemo mpunymenss, mo X, =0, Ttogxi

TOYKaMH miaBicy Bigmosigmo (2=

Sign()'cl) =1.vy NOJANBIIOMY 1€ MPUIYIIEHHS OyJe NEePETBOPEHO y OOMEXKEHHH,
siKe 000B’I3KOBE JIJIs1 BUKOHAHHS.
Pyx nuMHaMiuHOI CHUCTEMH MOBUHEH 3aJI0BOJIBHATH HACTYIHUM KpallOBUM

yMOBaM (PO3TIISIAEMO PEXKUM TTYCKY):

{xl (0)=0, x,(0)=0, x,(0) =0, x,(0) = 0; (4.3)

xl (T) = xz(T)’ xl (T) = VHOM’ x2(T) = VHOM’

ne T — TpUBAIICTh PO3TOHY CHUCTEMH JI0 YCTAJICHOI MIBUAKOCTI, Vo, — YCTAJICHA
HIBUKICTh PYXY CUCTEMHU. 3 YpaXyBaHHSIM JIPYroro piBHSHHA CUCTEMHU (4.2) MOKHA

3aMmucaTi KpaioBl YMOBU JIUIIIE JIJIs1 OJTHIET (DYHKITIT X5:

{xz (0)=0, x,(0)=0, ¥,(0) =0, %,(0) =0;

%, (T)=v, ,(T)=0, X,(T)=0. (4.4)
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Buxonanns kpaiioBux yMoB (4.4) 103BoJjsi€ 3a TpUBAIICTh Yacy I JOCSTTH
yCTaJIeHOI MBUIKOCTI Vi, 1 YCYHYTH KOJMUBAHHS BaHTaxy. [Ipu iboMy TpUBaIiCTh
pyXy MoBUHHA OyTH 3BeJieHa 10 MiHIMyMy. OTKe, KpUTEpii 3a/1adi ONTUMAJIBHOTO

KEpyBaHHS TaKUM:
T
[dt=T — min. (4.5)
0

Hemae cency miniMizanii BenmnuuHHu (4.5) 06e3 BpaxyBaHHS OOMEXKEHb Ha

KEpyBaHHS:
(4.6)

1€ Finax 1 Finin — MaKCUMaJbHE 1 MiHIMAJIbHE 3HAUYCHHS PYIIIMHOI CUJIH.
Kpim Toro, Oynemo BUMaraTtd BpaxyBaHHS OOMEXEHb Ha MIBUAKICTb PYXY

KpaHa:
0 < xl (t) < vHOM’ (47)

SIK1 JIO3BOJISIIOTh YHUKHYTH PEBEPCYBaHHS PyXy KpaHa Ta TaJIbMyBaHHs KpaHa MpH
MEePEBUIIICHH] HOTO HOMIHAJIBHOT IIBUIKOCTI.
Takum 4MHOM, 3aj1aya CHHTE3y ONTHUMAJILHOTO 3a IIBHJKOMIEI0 KEPYyBaHHS

(4.1)-(4.7) nocraBneHa.
4.1.2 3BeaeHHusd 3aaa4i Ta il aHAJII3

Amnamniz OGararpox poOiT [1-10], me 3amaua (4.1)-(4.7) posB’s3yBanacs B
NOJIOHMX TOCTaHOBKaX, JO3BOJIIE OTPUMATH CTPYKTYpy il poO3B’s3Ky: cuia F
MOBUHHA 3MIHIOBATUCH BIJl Finax 10 Fiin 1 HaBNaku. KiIBKICTh TaKMX NIEPEMUKAHD —

nBa. TakuM 4UHOM, BECh MEPIOJ] PO3TOHY KpaHa MOKHA PO3TJISIIATH SIK TPU €TarH,
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ne cunia £ € mocTitHOO (Finax @00 Finin). Llelt dhakT qo3BosIsIE OTpUMATH aHATI THIHUN

PO3B’ 130K AU(epeHIianbHOTrO PiBHIHHS (4.2) A i -TO eTainy:
1

Xy = n (2m192 (X, (7, )+ X%, (7 -7, ) +(x, (7, ) —7,)+

m

+2, (7, )+ (F = W)(Q* (t—7,.,)" = 2)Q = 2(%, (7, , )m Q" — Qg x

4.8
C(F - W)eos(l 7. )Q)~2my (7. )Qsin( -7, D). e,

ne F;— mocTiifHe 3HaYeHHs PYIIIHHOI CHIIM Ha  -MY MANEPIOAl ( max YU Fiin ); Ti-1 —

MOMEHT I0YaTKYy i-ro etamny (puc. 4.2).

2
AL
T
T0 ¥ l
i i i —
[ ) I3

Pucynox 4.2 — YacoBi koopiuHaTH €TaIiB

HactynHuii Kpok po3paxyHKiB — MiJICTAaHOBKa BIJIMOBIIHUX BUPA3IB IS
KOYKHOT'O 3 €TalliB y 3aKkoH (4.8):

x,(7,) =0, x,(z,) >0, X,(z,) >0, X,(z,) >0, F=F, , 7,<t<7;
T, <t <7,

min?

(1) 2 X, %(1) > X, X,(5) 2%, (1), F=F
() D Xy B HGL) DXy, (G +L) DX, K L) DX, . (4.9)
F=F ,1,<t<T,

7,=0, 7,=¢, 1, =1, +1,, t, +1, +1, =T,

ne t, tr, 13— TPUBATICTH IEPIIIOTO, IPYTOTO Ta TPETHOTO €TaIly BiAMoBiIHO (puc. 4.2).
VY pe3ynbTari MU OTPUMAIIM TPU PO3B’SA3KH, SIK1 BIANOBIIaI0Th TPHOM €Tamnam.
[To3HaYUMO iX SIK X7.1, X2.2, X2.3 (IHAEKcH 1, 2 1 3 mo3HavaroTh mianepioxn). Marouu Bci

PO3B’A3KH (32 TPH €TaIn) 33J]aEMO YMOBH ,,3IIMBKU° PO3B’SI3KIB Y MOMEHTH T Ta T2:

x,,(7) = Xy X,(7) = xZ.rl , X%,,(7) = X-Z.‘rl , X%,,(7) = -)&:.2.2'1 )

. L . (4.10)
X,,(7,) = Xoz,5 %o (r,)= Xoz,5 Xa (7,)= Xy, X,(7,) = Xyz,
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Otxe, Mmu oTpuManu (PpyHKITIIO X, 3=x7 3(¢). [lincTaHoBKA — ¢+t +13 JO3BOIISIE
OTPUMATH KIHIEBY KOOPAMHATY X23(f1+f+3) Ta 1i BUI moXiaHi 3a yacoMm. OTXe,
Ma€eEMO X,,(t, +1, +1;), X,,(t, +1, +1;), X,,(¢, + ¢, + ;). [1lo0 noTpuMaTH KIHIIEBUX YMOB
(4.4), mu 6epemo 110 yBaru ,,KiHieBy eHeprito” (kopoTko TF) cucteMu — QyHKIIIIO,

sKa BimoOpaxkae piBeHb 3aJ0BOJICHHS KiHIIEBUX YMOB (4.4) [11]:

2
+t, +
TEz% (v—)'cm(tl+tz+t3))2+()'c'2'3(t1+t2+t3))2+(x2'3(t1922 t3)] -
0

=iy P = F =,
xcos((t, +1, +1,)Q)> + Q* ((F,,, — F,. )(sin(t;Q) —sin((t, +£,)Q)) + (F,.. — F,)x
xsin((t, +, +1,)Q)° + (myQ’ —(F_ t, + F__(t, +1t,)—(t, +1, +1;))QQ + Q7 x
x((F. —F

e~ Froin)(S10(,Q) = 8In((2, +1,))) + (F,p = Fy)sin((, +1, +1,)2)))’).

—F . )(cost;Q)—cos((t, +1,)Q)+(F, —F,,. )X

ax

4.11)

[lepmmii uneH y JyKKax BIANOBIA€ KIHETHUYHIN ,,HaJJIUIIKOBIA~® abo
,,HEIOCTaTHIN eHeprii Macu m; . {1 BennunHa mokasye BIIXWICHHS €HEprii Macu
my; B MOMEHT uacy ti+h+t; Bil 3HaueHHs myv?/2. Jlpyruil i TpeTiii momaHku —
MOTEHI[IaTbHA 1 KIHETUYHA €HePrii KOJIMBaHb BAaHTAXY (MasTHUKA).

Jiist BpaxyBaHHs 0OMexeHb (4.7) modyayemo mrpadHi GyHKITI:

0, axwo x,(t,+t,)=>0;

Po=<Ix,(t +t
: M, akuo x,(t, +1,)<0;
v
HOM (4.12)
07 ﬂKWO xl (tl) S VHOM;
PZ = xl (tl) _VHOM

——— | axkwo x,(t) >V
%

HOM

Hom "

ne x,(z,) Ta x,(t, +t,) — WIBUAKICTb PyXy KpaHa y KiHIIl IEPILIOTO Ta APYroro eraminB
BiAmoBigHO. IlepeBipka IMX MIBUAKOCTEH Ha TpPEAMET BUKOHAHHS OOMEXEHb
MOSICHIOETHCS TaK: Y KIHIII MEPIIOro e€Taly po3roHy, MPOTSATOM SKOTO Ha KpaH Ji€
JOJIATHE PYLITHHE 3YCUIIIA Finax, IIBUJIKICTH KPAHA MOKE NMEPEBUILIUTH HOMIHAIBHY
MIBUKICTh, 10 3a00poHEHO (4.7); MIBUAKICTh PYXy KpaHa y KIHIIl PYTroro eTay,
MIPOTATOM SIKOTO Ha KpPaH M€ TAIbMIBHE 3yCHILIS Finin, MOXKE OYTH BiJI'€EMHHM, IO
TaKoX 3a00poHeHo (4.7). Bennunnu x,(¢) Ta % (¢, +¢,) BU3HAYAIOTh 13 HACTYITHUX

BUpa3iB:



89

x ()= mflg_S (£ _Fmax)(t1Q£2(2) +(Q2 _Qg)Sin(t1Q)); (4 13)

X (t +t,)=m Q7 (F, t, + F..t,— Fy(t, +t,))QQ —(F., —F,. )X

x (O — Q2)sin(t,Q) — (F, — F,. )(Q* — Q2)sin((t, +1,)Q)). (4.14)

®OynkIii P Ta P, piBHI HYJIIO, SIKIIO BC1 YMOBH (4.7) 3aJ0BOJIBHAIOTHCS. SAKIIO
X OlHa, 200 0OM/IB1 YMOBH HE 33JI0BOJIBHSIIOTHCS, TO BIAMOBIAHA TpadHa QyHKIIIA
CTa€ MPOIOPIIIMHOIO 10 BEJIMUYUHM BIIXUICHHS B Mexki oOMexxeHHs (0 200 Vyoy).

Takum YMHOM, MU 3BEJIM IOYATKOBY 3a/1a4y 10 HACTYIHOI 3a1a4l 0€3yMOBHO1
ONTUMI3aIlli:

2
m,v

alrgmin(é'l(P1 +P,)+9, £ +(t, +1, +t3)2£j,
T

t,th,t3

(4.15)
Eo TE, saxwo TE = A,
- 0, saxwo TE <A,

ne A —nesKuil yMOBHUH MOPIr eHeprii, e BenuunuHa /£ He3HauHa 1 TOMY HEI0 MOKHA
3HEXTyBaTH (B paMKax IOTOYHOro pociimkeHns A=1072 JIx); & Ta & — Barosi
Koe(illieHTH, SKI BHU3HAYAIOTh BAXKJIMBICTH MiHIMI3allli OKPEMHX KOMIIOHCHTIB
1160801 PyHKIii (4.15) Ta popMyroTh ii OTPiOHY TOMmOJIOTIIO (MpHiiMaemo & =108,
5=10°).

VY nogansiioMy 3BEpHEMO yBary Ha BEIUYMHY Fin y GyHKIil (4.11). s
3MEHIIICHHS] TUHAMIYHUX HaBaHTaXeHb y poborax [1, 11], Oyio 3amponoHOBaHO
po3rIsiAaTH JiBa BapiaHTa: Fiin=-Fmax (CUMETPUYHI OOMEXEHHS; 11€ — KJIIACUYHUM
BapiaHT 3a7adl ONTUMAJbHOI IIBUIKOMAI, SIKUH 3yCTpidaeThCcsi y OaraThbox
nociimpkeHHsax [1-10], y poborax [1, 11] ii Ha3Bano 3agauero Tumy 1); Fnin=0
(HecuMeTpuuHI 0OMEXEHHsI; 1110 3aaauy y npaisix [1, 11] HazBano 3agayeto Tumy
2).

VY nanomy nocCaiKeHHI BUKOHAEMO CUHTE3 MONEPEAHIX pe3yJIbTaTiB, BBIBIIU
HACTYITHUM BUpPa3:

Fon =—0f ., @ €0, 1], (4.16)
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1e o — KOe(DIIIEHT, SKUH OB’ SI3Y€ BETUUUHH Fiyin Ta Finax. BigmiTuMo, 1m0 ipu o=0
MU OTpuMyeMmo 3anady Tuny 2, a npu o=1 — 3agauy Tumy 2. Benuuuna o —
3MIHIOETHCS HETIEPEPBHO.

JIIst  OIIHKM CTYIIGHS BIUIMBY BEIWYMHU ¢ Ha 3arajlbHy TPUBATICTh
MIEPEXITHOTO PEKUMY pyXY (BEIWUMHY ?1+f,+13) Ha puc. 4.2 HaBeneHO Tpadidne
MPE/ICTABIICHHS MPOBEJEHUX PO3PAXYHKIB.

Ha mpencrasnenomy rpadiky (puc. 4.3) BUAHO, 110 3MiHa BeIMYuHU o Big 0
(3amaua Tumy 2) no 1 (3amaya Tumy 1) He Mae MPaKTHUYHO HISIKOTO BIUIMBY Ha
3arajibHy TPUBAIICTh PO3TOHY cHCTeMH. lleil BHCHOBOK BHIUIMBA€ i3 TOTO, IO

HaBeJIeHI rpadivHi 3a1€KHOCTI MOOYA0BaH1 JAJI PI3HUX NapaMeTpiB KPaHiB.

i *
a0k .

*

. my=75T, m=20T,1=3 M, Vyou=1.2 M/c, Frnay=45.6 kH, F,=4.75 kH
my=7571, my=20T,1=10 M, vy, =1.2 m/c, F;,5,=45.6 KH, F,=4.75 kH
my=75T, mM=20T,1=3 M, Viyou=0.8 m/c, Fnay=45.6 kH, F,=4.75 kH
my=75T, m=20T, =10 M, V,y,,,=0.8 m/c, F5,=45.6 kH, F,=4.75kH
my=75T, m=20T,1=10 M, Vygu=1.2 MIC, Fnax=45.6 kH, F;=4.75 kH
g mM=715T, m=20T,1=3 M, v, =1.2 mic, Fa=114.0 kH, F,=4.75 kH
e e e e e e e e e e e 4 5T mp=20T =3 M, Vaoy=12 MIC, Fine=45.6 KH, F,=4 75 kH

vy m=75T, m=20T,1=3 M, vyou=1.2 Mic, Fpayz=45.6 kH, F;=0.40 kH

35+ b

ty+tp+ls

30+ .

»*x ¢ @ »

20r ”

0.0 02 0.4 06 0.8 1.0
a

Pucynok 4.3 — I'padiku, K1 NOKa3ylOTh BIUIUB YACEILHOTO 3HAYEHHS MapaMeTpa o
Ha 3arajibHy TPUBATICTh ONTUMAIHLHOTO 32 IIBUIKOAIEI0 KEPYyBaHHS PyXOM KpaHa
13 BAaHTa)XEM Ha THYYKOMY TJIBICI JIJIsl pI3HUX 3HAYEHb JUHAMIYHHX MTapamMeTpiB

KpaHiB

AHanoriyHui aHami3, SKUW IPOBENICHO 13 Bapialli€lo Macy BaHTaXYy 71, TAKOK
BUSIBUB TaKOX BIJICYTHICTh 3HAYMMOTO BIUIMBY BCJIMYMHHU ¢ HA 3HAYCHHS
TPUBAJIOCTI KepyBaHHs. 3a3HAYUMO, [0 3MIHA ¢ MA€ BILJIUB JIUIIE HA BEJTUYHHH {1,
t, Ta t3. 1 uporo mokaxkemo Ha puc. 4.3 rpadiku, K1 MiATBEPIKYIOTH 1[I0 T€3y

(uepBoHa JiHISA Ha puc. 4.3 MoKa3zye HOMIHAJIbHY MIBUAKICTh PyXy Kpana). JliBa
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KOJIOHKa BifmoBigae Bumanky o=0, a mpaBa — a=1. ['padiku moOymoBani mis

Bunanky: m=50 1, m,=10 1, [=5 M, Vyoy=1 M/C, Finax=44 xH, F(=3,5 xH.

T | B S B s S e S e S S m S e S S m e S s m e T T T T T

10 1.0F

05F 1 05+

| — xrxam
1 — X"T-.\;Q,M/C
0.0 0.0
| — Xq,M/c
05} ] 05
| BN VEST Sy e REST VAN St s e IS S i Y Ry RSV e e S Ve vy e R et - o | L 2l F— L L | - ek
0.0 05 1.0 15 20 25 0.0 05 10 15 20 25
tc Le
a)
L 40_
40 - t
L 20k
30+ r
i 0 — F,kH
20+ 3
= P, kBm
L 20+ J
10+
At
0- -I 1 1 1 1 Il
0.0 05 1.0 15 20 25 0.0 05 1.0 15 20 25
[ t,c

Pucynox 4.3 — I'padiku pyHKITIN: a) pi3HUIS MTOJIOKEHb KpaHa 1 BAHTAXKY,
PI3HUIIA MBUAKOCTEN KpaHa 1 BaHTaXy, IIBUIKICTh KpaHa; 0) pyiiitHe 3yCcusuis,

110 Ji€ Ha KpaH, Ta MOTY>KHICTh MPUBOy MEXaH13MY MEepEMIIIEHHS KpaHa

Otxe, 3p0OMMO BHCHOBOK — JIJIsl 3aJadl ONTHUMAJIbHOTO 3a IIBUJIKOJIEI0
kepyBaHHS (4.1)-(4.7) NOMITEHUM € 3aCTOCYBAaHHS OOMEXKEeHb Fiyin=0 (3amaua Tumy
2).

Bukonaemo 6ararokpatHe po3B’si3yBanHs 3a1a4i (4.1)-(4.7). Lle no3Bonuth y
MOAANBIIOMY MEPEUTH 0 anpoKCUMaIlli OTPUMAHUX PO3B’SI3KIB JJII OTPUMAHHS

3araJIbHOTO pO3B’s3KY 3a11a4l y opmi onepaTopa.
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3amaMo Mex1 3MIH TMHAMIYHUX MapaMeTpiB, ISl AKUX 3HAHICHO PO3B’S3KU
3amaui (tabn. 4.1). Bci Benmuuwnu, ski HaBeAeHO y TaOm. 4.1, mis KOKHOTO i3
PO3B’A3KiB 3aj1aui 3a7aBaJUCh BUIAJKOBUM YHHOM Y 33/IaHUX Jiara3oHax.

Tabmums 4.1 — [MapameTpu oTprEMaHOTO MacHBY PO3B’S3KIB 3aadi

[Tapamerp | Opunuisg BumiptoBanas | Jliama3oH 3MiHU apaMeTpiB
mi T 2...75
my T 0,1...75
[ M 2,5...8
Vion Mm/c 04...1,8

3a7aHHs BEIUUYUHU F ok BIIOYBAJIOCH BUXOJISIUU 13 HACTYITHOI 3QJI€KHOCTI:

v
F = (m +m,) | (4.17)
Random (0,75...2,5)
BenmnunHa Fhax 3a7aBajach BUXOISMYH 13 MIpKyBaHb, III0 BOHA Mae OyTH
JIOCTATHBOIO JIJIs PO3TOHY ,,00’€HAHOI” MacH KpaHa 1 BaHTaXy /10 HOMIHaJbHOI
IIBUJIKOCTI 3a TpuBaIicTh vacy 0,75...2,5 c.

3afgaHHs BeJIMUUHM F B1I0YBaIOCh BUXO/IS4YH 13 HACTYITHOT 3aJIEKHOCTI:

F, = Random (0,01...0,1)(m, +m,). (4.18)

Benmnunna F) 3a1aBanachk BUXOII9H 13 peKoMeHarii [13].

[Tapamerpu metomy onrtumiszaiii nuiboBoi Gynkmii (4.15) VCT-PSO [12],
KWW BUKOPUCTAHO JJIs BIAIIYKYBaHHSI BCIX PO3B’SI3KIB 3a/aui, HABEACHO y TaOJI.
4.2.

Jlns HeWTpamizamii BUMNAIKIB, MPU SKUX 3 TMEPIIOr0 pa3y HE BAAEThCS
3HaXOJUTU PO3B’SA30K, Il KOKHOro Habopy mapametpiB airoputM VCT-PSO

3aITyCKaBCs JeK1JIbKa pasiB.
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Tabmuus 4.2 — [Napamerpu meroxy VCT-PSO

[Tapametp meTonmy Bennuuna
[Hepiiinuii KoedimieHT w 0,72
KoruituBHuM KOeIIEHT C| 1,19
CorrianpHuit KOe(DIMIERT ¢ 1,19
[Tapametp RC 5
Po3mipHicTh poro 30
KinpkicTs iTepariii 200
KinbkicTh 3ammycKiB alirOpuTMy JJIst
PO3B’sI3aHHS OJIHIET 3a7a4l °

Otpumanuit macus 13 11891 po3B’s3kamu 3amadl HaBeAeHo y Jogatky A. Y
HbOMY KOK€H €JI€MEHT MICTUTb BICIM YHCEIl: MEpIIe — TPUBAIICTh MEPILOTO eTamy
PO3TOHY ?, Ipyre — TPUBANICTh APYTrOT0 €TaIy PO3rOHY fr, TPETE — BEIMYMHA MacU
mi, Y4ETBEPTE — BEJIMUMHA MACH My, I1’AT€ — JIOBKUHA THYYKOTO M1JIBICY BaHTaXYy /,
I0CTE€ — HOMIHAJIbHA IIBUJIKICTh PYXY KPaHA Vyoy, CHOME — BEJIMYMHA PYIIIAHOTO
3YCHIUIS Fnax, BOCBME — BEJIMYHA 3yCHILIA [).

VY HaBeeHOMY MacuBl PO3B’SI3KiB BUSBUJIOCH, 110 BUKOHY€ETHCS HACTYITHA
npubM3Ha PIBHICTh £3~f; Uepe3 10 NpUUMHY BEJIMYMHA f3 HEe Oysa BKIIOYEHA Y

MacuB Jlogatky A.

4.1.3 Po3poOka Ta HaBuyanua IIHM aaa anpokcumanii MacuBy

PO3B’sI3KiB 3a/1a4i

3ayBaXMMO, IO I OTPUMaHHSA BEJIMYMH MOMEHTIB TIEPEMHUKAHHS
KepyBaHHA Ha TMpPaKTUIl MacWB PO3B’s3KiB, ki HaBeneHo y Jlomatky A, He
MIJIXOAWTh: BIH HE MICTUTh BCIX MOXJIMBUX KOMOIHAIM mapameTpiB JUHAMIYHOI
CUCTEMHU ,,KpaH-BaHTaX . Ha mpakTuill BeTUYHMHN MOMEHTIB TIEpEeMHUKaHHS OYIyTh
OOYHMCITIOBATHCH 32 JIOMIOMOTOI0 3BHUYAHOI CHCTEMH KepyBaHHS KpaHoMm. OTxke,

HEOOX1THO MoOyayBaTH ampokcumaTop po3B’si3kiB ([omartoxk A), sikuii Ou OyB
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IPOCTUM B OOUYHMCITIOBAILHOMY CEHCI Ta JJaBaB HE3HAYHY MOXMOKY armpOKCHUMAITII.
Yce e moke 3abe3neunTr mTydHa HelipoHHa mepexka (IITHM) [14, 15].
Ha 6a3i orpumanux po3B’s3kiB ([Jomatox A) Oyno cdhopmoano 11891

HaBYaJIbHI TTAPH:

~

(my;, m,,;, 1,

F) -G, %), (4.19)

vHOM.i > max.; 2

ne my, m,, L, v, . F,. , F,— HOPMOBaHI 3HAa4eHHs 3BEICHOI MacH KpaHa,
BAaHTaXy, JOBKUHH KaHaTa, HOMIHAJIbHOI IIBUAKOCTI PyXy KpaHa, MAKCUMaJIbHOTO
PYLIHHOrO 3yCHJUIA Ta 3yCWUISL ONoOpy 3 i-1 HaBuajabHOi nmapu. CUMBOJ TUJIBAU

IIOKa3y€ HOPMOBAHC 3HAYCHHS, HAIIPUKJIIA:

iy, = —— L (4.20)

Je m;; — IPUPOJHE 3HAYCHHS MAaCU BAHTAXKY; M| min T4 M| max — MIHIMAJbHE Ta
MaKCHMMaJIbHE 3HaY€HHsI 3B€ICHOI MacH BaHTaXXy BIAMOBIIHO (Tab. 4.1).

VYei pmani (4.19) Oynu posauvieHi Ha HaBuyainbHuid MacuB (9000 map),
Bamipamiiaui (1000 map) 1 tecroBuit (1891 map). Hactymuuii kpok moisirae y
po3po6iii ctpykrypu [IIHM. byna 3amana [ITHM npsmoro momumpeHHs 3 TpboMa
MPUXOBAHUMH IIApaMH, KOXKEH Iap BkItouaB 10 HEHpOHIB 3 PYHKITIEIO aKTUBAITIT

»th()” (puc. 4.4).

) a2 : - ...".. ./_ ..'.'.. _//_ ...".. _//_ ...".. ./

“ nput . o Output

-9
ol

Input Port
Input vector(size: 6

Output Port

~

Output vector (size: 2

Pucynok 4.4 - I'padiuna umroctparist po3podaenoi HIHM

Hapuanns [IIHM npoBoaunocs 3 mapamerpamu, siki HaBeAeH1 B Tao. 4.3.
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Tabnung 4.3 - [lapamerpu naBuanus [LIHM

[TapameTtp 3HadeHHs 800 0COOIMBICTh
Ontumizarop ADAM [16]
Po3Mip TpeHyBabHOTO MAKETY 5000
TaHUX
HapuanbHi paynau 20000
[TpormymieHi mpuKIaIu 0

Sx moxnHa nomitutu 3 puc. 4.5, mig yac HapuyanHs [IIHM ne Oyrno
nepeHaB4yaHHs (rpadik nanux no Bamijaauii [IIHM moHoTOHHO crianaB).

B ocTanHBOMY payH[i TpeHyBaHHs LiIboBa QyHKUis mopiaioe 3,07-107, a
BaJTimaniiini nani ninpoBoi GyHkuii pisai 4,02-107.

rounds

100 OO A VO A VO A VO A VO
L ! ) 2'_! _lI_FLI _FI_F _lI_FLI 4'—! _lI_FLI _FI_F _lI_FLI

—— validation

training

Pucynok 4.5 - I'padiku 3MeHIeHHs 1i1b0B01 GyHKIIIT i1 yac HaBuanHs [ITHM
(cuHs KpUBa BIJMOBIIA€ HAOOPY BalliJallliHUX JaHUX, TOMapaHyeBa KpUBa —

HaOOpy TaHUX HABYAHHS)

Opnak, mo6 3pobutu [IIHM mnpakTudHO 3aCTOCOBHOIO, HEOOXITHO
MIJTBEPAUTH i1 BHCOKI ampOKCHUMAIIMHI BiacTUBOCTI. J[Isg mboro HEoOXiITHO

BUKOPHUCTATH TECTOBI JIaHi.
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4.1.4 Ouinka axocti HIHM

Jlns TOBHOTO MIATBEP/KEHHS 3acTOocOBHOCTI otpumanoi [ITHM nmns
NPAKTUYHUX IiJIed HEOOX1AHO MEPEBIPUTH SKICTh MPOTHO3YBAHHS, SKE BUKOHYE
[ITHM na 3ape3epBoBaHux (TecToBUX) naHuX. L1 gaH1 He Oyiu 3aaisH1 B IpoIieAypl
HapuanHs IIIMH. Tlig gac nmponenypu tectyBanns IIIHM orpumyBaia Ha BXij
TECTOBI JlaHi, a Ha BUXOJIl BUBOJWMIA JaHi, SIKi, Y CBOIO 4epry, MOPiBHIOBAIHN 3
3ape3epBOBAaHUMHU  pe3yibTraramMu. Jlnsg  omiHku  sikocti  mporHosis  [IIHM

BUKOPHUCTOBYBaJIM NOKa3HUKU RMS Ta max:

M,.,, =max((AGH, . iy, Ty T s Fowess Fo )=y 5)7),)100%, ke, 2)

J HOM. j 2

1 w0 - ~ - - > (4.21)
R, =500 _1((A(m S iy Dy s By Fo )= s B0)7) J 100%,
-

ne A — oneparop IIIHM; k& — HuxHIN 1HIEKC, 0 BKazye HoMmep Buxoxy ITHM.
Po3paxynkoBi 3HaueHHS My, 1 Ryo, HaBeeH1 B Ta01. 4.4.

Tabnuus 4.4 - 3HaueHHs MOKA3HUKIB My o, Ta Ry o,

ITomunka npornosysanns HIHM
[Toka3Huku
A 5]
Mo, 49158 4,8563
Rro 0,3052 0,4571

Kpim Toro, mns cmocrepexxeHHs 3a skicTio nporHo3iB IIHM nns Beix
TECTOBUX JIaHUX Oysu moOymoBaHi BiAnoBiAHI rpadiku (puc. 4.6).

Ananiz rpadikiB (puc. 4.6) mokasye, 10 Maibke BCl HPOrHO3M SKICHI.
OO0unciieHl MOMUJIKK PO3TAIIOBaHI JIy>Ke IIUIbHO MOOJIU3Yy TOPU30HTAIBHOI OCl. 3
puc. 4.6 MOXXHa TIOMITUTH, 1110 TIEpEeBaKArOYl JaHl po3TamoBaHi B iHTepBaii £1%
(mJ1 BCIX 3HAYCHB ¢ Ta 17).

AHani3yioud JaHi, skl HaBeAeHO y Tabi. 4.4, MOXHa TMOMITUTH BIJHOCHO
3HayHy BeIMUnHy Moxuoku 4,9158% st MoMeHTy vacy ¢. [locrae nutanus, uu us

noxuOKa CyTTeBa JUIsl SIKICHOTO YCYHEHHSI KOJMBaHb BaHTaxy. s Toro, 1mob 1e
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3’sicyBaTu OyJIv MTPOBEICHI PO3PAaXyYHKH CTOCOBHO a0COJIFOTHHX BETMYMH MOMEHTIB

qacy f; Ta t, caMme Ui poro BUnaaky. Lli pesynbpratu HaBegeHo y Tabu. 4.5.

Aty %

1 1 1 1 1 1 1
500 1000
HoMep mecmoesoi napu

a)

1 1 1 1 1 1 1 1
500 1000
HoMep mecmoeoi napu

6)

Ta6mui 4.5 - 3HadueHHS TOKa3HUKIB My o, Ta Ry o,

Crnioci6 oTpuMaHHS BETUYUH

Bennunnau TpuBanocTtein

H 19)
Po3B’s130k 3agaui 1,430 1,100
[Tporuos IITHM 1,402 1,206

Pucynok 4.6 - I'padiku noxubok nporuoszis HTHM Benuuun: a) t;; 0) ©»

Benuuunu, siki Ha BezieHo y Ta0. 4.5 qocuth 6:1u3bki. OIHaK, BOHU BCE K HE
JaI0Th 3MOTH BCTAHOBUTH SIKICTh YCYHEHHs KOJMBaHb BaHTaxy. s 1poro Oymio
MIPOBEICHO MO/ICTIOBAHHS PyXY KpaHa 13 BAHTAKEM Ha THYYKOMY MiBICI TPH YMOBI
pyXy TOpOTATOM TPbOX eTamiB (Tabm. 4.5; HarajgaeMo, MO y BCIX MPOBEIACHHUX
po3paxyHKax NpUIHATO H=)).

Ha puc. 4.7 niBa koJIOHKA BIJMOBiJIa€ PyXy CUCTEMHU TMPU PO3PAXOBAHOMY
ONTUMAJIbHOMY KEpYyBaHHIO, a MpaBa — MPH KEPyBaHHIO, SKE OTPUMAHO i3
Bukopucranuam LIIHM. I'padiku (puc. 4.7) noOynosani 1151 Bunagxy: m;=4904 kr,
m>=406 kr, I=7,43 M, Vuor—=1,74 M/C, Frnax=3869 H, F=461 H.
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VY pesynbTaTi aHami3y rpadgiyHuX 3anexHocTel (puc. 4.7) BCTAHOBIIEHO, IO
a0COIOTHI TOXWOKHM JOCATHEHHS KIHIIEBOTO CTaHy CHUCTEMH CTAHOBIATH: IIO
mBUIKoCT kpaHa — 0,047 m/c, mo nosioxkeHHIo BaHTaxy — -0,047M, MO MIBUAKOCTI
pyxy BauTtaxy — 0,062 m/c. L1i nani miaTBepIKyIOTh, IO MICI 3aKIHYCHHS PO3TOHY
MasITHUKOB1 KOJIMBAHHSI BAaHTaXy OyAyTh 3anuinaTuck. OgHak iXHsa aMIunTyaa oyse

HecyTTeBoIO (puc. 4.8), Bona cranosuts jume 0,07 m (0,549).

— XX M
05 4 05
— Xg-X3, M/C
0.0 z )
0.0 — X, M/C
sl 05
1 1 | 1 L 1 1 1 1 1
0 1 2 3 4 0 1 2 3 4
tc tc
a)

TF T T T | T T T T
6F E ]
5 E ]
af ] 1 1
3t ] 3 { — F,kH
2L 2 { = P, kBm
s 1 1 :
0 1 ]

0 1 > 3 1 0 1 2 3 4

tc tc

Pucynok 4.7 — I'padiku pyHKIIH: a) pi3HULS MTOJIOKEHb KpaHa 1 BAHTAXY,
PI3HHIIS MIBUAKOCTEH KpaHa 1 BAHTaXY, MBUAKICTh KpaHa; 0) pylIiiHe 3yCHILs,

110 JIl€ HA KpaH Ta MOTY>KHICTh MPUBOY MEXaHI3MY MEePEMIILIEHHS KpaHa
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— X¢-Xa. M
05} .
— X1-X3, M/C
0.0 w .
{ — Xg, M/C
05} .

t,c
Pucynok 4.8 — I'padixku QpyHKIIH pi3HULI TOJOXKEHD KpaHa 1 BAHTAXY,
PI3HUII MBUAKOCTEH KpaHa 1 BaHTaXYy, IIBUIAKOCTI KpaHa P PO3TOHI Ta

yCTaJEHOMY pyci

[Tigkpeciumo, 10 OTpUMAaHUN pe3yabTaT € HaripmuM. CepeaHi 3HaUEHHSA
NOXUOOK MPOTHO3YBAHHS MOMEHTIB MepeMuKaHHsi kepyBaHHs y 10,6-16,1 pasis
MmeHm. OTxe, MOXKeMO BBaxkaTH, mo pospoosiena [IIHM no3Bonsie otpumartu
JIOCTaTHBO SIKICHI MPOTHO3M BEJIMYUH MEPEMUKAHHS KEPYBaHHSI, SIKI MOXKYTh OyTH
BUKOPUCTAH1 ISl PO3POOOK CHUCTEM ONTUMAILHOTO 3a IIBUAKOAIEI0 KEpyBaHHS
PYXOM KPaHOBUX CHCTEM, 1110 MAIOTh MasiTHUKOBI BIACTUBOCTI.

UYucenbHl 3HA4YeHHS KOMIIOHEHTIB MaTpullb Ta BekTopiB Oiacie IIIHM

HaBeZeHo y JoaaTky A.
4.2 OnTuManbHe KepyBaHHA 32 JIHIMHO-KBAIPATHYHUM KpPHUTEpieM
4.2.1 TloctaHoBKa Ta PO3B’sI3aHHA 3a/1a4i
VY naHoMy MyHKTI BUKOHYETBCS PO3B’S3YBaHHSA Ta ampOKCHUMAIlisl MAaCHUBY

po3p’s3kiB LQR-3amaui  (3amaui  ONTUMAIBHOTO KEpyBaHHS 13 JIIHIMHO-

KBaIPaTUYHUM KpUTEPieM sIKOCTi). J{1iiCHO, Taki MpoOIeMH € 3aralIbHONPUIHHATUMUA
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1 1oope BuBueHuMHu. Cama 3amadya BIJHOCHO NPOCTO PO3B’SA3YETHCS LUIAXOM ii
3BEJICHHS J0 PO3B’A3KY MATPUUYHOTO PiBHIHHS Pikkari.

VY nocnipkeHH1 O0yeMO BUKOPUCTOBYBATH JUHAMIUHY MOJIEIIb PyXYy CUCTEMU
,KpaH-BaHTax’, ska 300paxkeHa (puc. 4.1). Kpim Toro, y IOCTiIKEHHI s
BpaxXyBaHHS LIBUIKOCTI PYIIIMHOI CUIIM PO3IIISIA€THCS (PYHKIIISI KEPYBAHHS, SIKA €
HEPIIOI0 NOX1THO PYIIIHHOT CHIIH 32 YacoM. OTke, MaTeMaTUYHA MOJIEJIb CHCTEMHU
Ma€ TaKuM BUTIIANL:

F = @D,

mX, +m,x, = F; (4.22)

X, =X, +—X,,

@ — WBUAKICTh 3MiIHM pyWIiHHOI crin. CucreMy piBHSHB (4.22) mpeacTaBUMO y

MaTPUYHOMY BUTJISII:
x(t) = Ax(t) + Bu(?);

y(t) = Cx(¢)+ Du(?); (4.23)
x=(x1 X, X, X F)T;
u=a.

Marpumi 4 , B, C 1 D nojaHo HWKYE:

0 0 01 0

0 0 1 0 O
A= 0’ -Q* 0 0 0|
B Q’m, Q’m, 0 0 1 ’

m, m, m,

0 0 0 0 O

B=(0 0 0 0 1);
c=(0 10 0 0)
D=(0).

3a/1a€MO HACTYIIHI TOYAaTKOBI YMOBH:

x(0)=(x,(0) x,(0) %,(0) x,(0) F(0)) =

vr-to,utl vno,u tl F '
2 o) vHOM vHOM 0 2 (4 24)
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7€ t; — TPUBAIICTb PO3TOHY AMHAMIYHOI CHUCTeMH; Fy — 3HAYEHHS MOYaTKOBOI
pYUIIHOT cuiu, SIKE MOXHa 3aJaBaTH JAOBUTLHUM YHMHOM. [Ipu po3risiai pexumy
pPO3rOHY CHUCTeMHM HEOOXIJHO 3aJaBaTh BiJ’€MHI 3HAYEHHA MOYaTKOBOIO
MOJIOKEHHSI KpaHa Ta BaHTaXy. B KiHII peXUMy cHUcTeMa IMOBHUHHA JIOCSTTH
MOYaTKOBOI (HYJIOBO1) TOUKH (ha30BOTO MIPOCTOPY.

[ToniOHMM YWHOM MOXHA BHUKOPUCTOBYBaTH IIOYAaTKOBI YMOBH, SKl
BITHOCSITBCSI 10 PEXKUMY YIOBUTLHEHHS! CUCTEMHU, 0 HE PO3IIIAJAIOTHCSA B pPaMKax
MOTOYHOTO JIOCHII>KEHHS.

JIiH1MiHO-KBaIpaTUYHUI KpUTEpid, KUK MOTpedye MiHIMI3ZAlll, BUIJIAIAE

HACTYITHUM YHHOM:
J = I(XTQX+uTRu)dt, (4.25)
0

ne O — MaTpuilsl BaroBUX KOE(IIIEHTIB, sIKI MOKa3yIOTh BaXKJIUBICTh MiHIMIZAIll
HOPMH BEKTOpa CTaHy; R — MarTpulsd BaroBUX KOE(ILIEHTIB, SIKI IOKA3yIOTh
BKJIMBICTh MiHIMI3allli HOPMU BEKTOpa KepyBaHHS U.

Mu miaKpecioeMO BaXKJIUBICTh JOCSITHEHHSI YCTAJICHOI MIBHIKOCTI Vi

IUIIXOM 3aJIJaHHS €JIEMEHTIB JlarOHabHOT MaTpHIll () HACTYITHUM YHHOM:

0=diagll0® 10° 10° 10° 10°}
R=(5-107)

e O — TOKA3HMUK CTEeMEeHs BaroBoro koedilli€eHTa B MIIIHTErpabHOMY BHUpasi
Kkputepito (4.25). Matpuiist R MICTUTh JIUIIIE OJTHE 3HAYCHHS, SIKE B TIEBHOMY CEHC1
BiloOpakae OOMEXEHHS Ha MIBUAKICTh 3MiHU F: 4yuM Oulblie i 3HAYCHHS, TUM

ounbmia ,,BapTicTs” BenmuunHU @. Po3B’s30k 3agaui LQR-kepyBanns Bimomwuii [17]:
u=-R"'B"Px =Gx, (4.26)

ne G — Bekrop koedimientis LQR-perynsaropa (G=(G,, Gz, G3, Gs, Gs)'); P —

pO3B’s30K piBHSHHS Pikkarti:
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A"P+PA—PBR'B"P+0=0. (4.27)

MoskHa 3amaTh BCl TMapaMeTpH CHCTEMH, PEXUMY PyXy Ta OTPHMATH
po3B’si30k LQR-3amaui. Hanpukiman, s 3HadeHsb, ki 3a3HadeHi y Taon. 4.6, G-

Bekrop piBauit G=(436887, -436881, -63982, 696443, 5,30153)".

Tabmuis 4.6 - UncnoBi 3HaYCHHS MTapaMeTPiB CUCTEMH Ta PEKUMY PYXy

[Tapamerp | OauHUIIT BUMIPIOBaHHS 3HaueHHS
m 50000
KT

my 16200

[ M 5,32

|4 Mm/c 1

H C 4

o - -6,9

I'padiku, siKi BIAMOBIAAIOTH OTPUMAHOMY PO3B’SI3KY, HABEJIeHI Ha puc. 4.9.

' 80000 F————————— "
600000

400000 -

FHsc

| x
2 200000 B
L '8
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0.6

0.4

0.2

00 <

x1(t), M/c
=
’?1-5‘2, m/c

-0.2+¢

02!
. 04+

00} —06L._. ]
0 2 4 6 g 10 -0.1 0.0 0.1 0.2 0.3 0.4 05
tC X1-X2, M

Pucynok 4.9 - I'padiku pyHKIii: a) kepyBaHHs; 0) pyLIIHOI CHUIIH, B) IIBUJIKOCTI

KpaHa; T') (pa30Bo1 TPAEKTOPIi KOJIMBAHb BAHTAXKY

Ak BugHO 3 puc. 4.9, a, MakcuManabHa MIBUJIKICTh 3MIHU F BIIHOCUTHCS 0
nepioro MmoMmeHty yacy =0. [liiicno, @(0)>600 kH/c, 1110 y nesikux BUMaaKax Moxe
BUKJIMKATH JESIKI TPYIHOII MPAaKTUYHOI peaii3alli TaKoro KepyBaHHS.

3 iHmoro 0oky, 3meHmieHHs: @(0) He BIJMOBIJA€ MIBUAKOMY TEPEXiTHOMY
npouecy. Y Oynb-iKoMy pasl, I NpaBWIbHOrO BpaxyBaHHs 3HaueHHs D(0)
HEOOX1JTHO 3’sICyBaTH IMHAMIYHI OCOOJIMBOCTI MPUBOAY, IKUM € PyLIIEM MEXaHI3My
nepeMilieHHs  KpaHa  (HampuKiIag, TEXHIYHI  HapaMeTpu  YacTOTHOTO
nepeTBoproBaya). 3po3yMuIo, IO OJIHA 3 Oa)»aHWX OCOOJUBOCTEH OTPUMAHOTO
3aKOHY KEpyBaHHS TIOB'S3aHa 3 MOXJIMBICTIO 3a/laBaTH IIOYATKOBE 3HAYCHHS
pymnitHoi cunu F(0). s mocmimkyBanoro Bumaaky nokiagemo F(0)=0 (puc. 4.9,
0). Takuii BubGip F(0) poOuUTh KOHTPOJHLOBAHHI MPOIEC HE TAKUM JIUHAMIYHO
HAaBaHTAKEHUM. J[MHaMI4H1 BIUTUBU B MMPUBOJII Ta METAIOKOHCTPYKIIIT KpaHa HE TaKi
IHTEHCHBHI, sIK 11e MorJio 0 OyTu st Bunaaky F(0)#£0.

Amnanizytoun puc. 4.9, B, MOJKHa KOHCTAaTyBaTH IEPEBHINCHHS IIIBUIKOCTI
KpaHa, sKe MpuoJM3HO N0opiBHIOE 15%. /{7151 9aCTOTHO-PETYIHLOBAHOTO MIPUBOIY 11€
HE € CYyTTEBOIO TMpobOsiemoro. OJHAaK IIe¢ TUTAHHS HEOOXIJHO PO3MVISHYTH B
MOJANBIITUX JTOCTIPKEHHSIX 1 PO3POOUTH MIAX1A 10 MOT0 BUPIMICHHS (IOCATHEHHS

HYJIbOBOT'O 3HAUYEHHS MIEPEPETYIIOBAHHS IIBUAKOCTI pyXy KpaHa).
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Jnsa konuBaHb BaHTaxy (puc. 4.9, r) miHiiiHA BeNWYMHA BIAXUJICHHA
nopisuioe 0,5 M, mio Bianosigae 5,3°. Ile 3HaueHHs 3’ ABJIAETHCA HA IIOYATKY PYXY,
KOJIM Ha JMHAMIYHY CHCTEMY Ji€ 3HauHE KepyBaHHs (NEpILIi TPH CEKYHIU PyXy

CUCTEMH).

4.2.2 Po3poOka Ta nHaBuyanHsa IIIHM pas anpoxkcuMmanii MacuBy

PO3B’A3KiB 3a1a4i

3naiigeHuii po3B’si30Kk ((G-BEKTOp) € ONTUMAJIbHUM JIMINE JJIS 3aJlaHuX
napameTpiB (Tabm. 4.6). OgHak y NpakTUYHUX BUIAJKAX EKCIUTyaTalli KpaHa
3HAUEHHSA MAacH BaHTaXYy My 1 JIOBXKUHU [ MiJIBICY BaHTaXy (KaHaTa) BapiIOIOTHCA.
Kpim Toro, mo0 BiAMOBiAaTH 3MIHHUM BHUMOTaM J0 PEXUMY pyXy, MOXKHa
BCTAHOBJIIOBATH PI13HI 3HAUYCHHS O (YUM OUIbIIIA BEIMYMHA O, TUM OUIBII IJIABHUH 1
NOBUIBHUM PEKUM PYyXy MOKHA OTPUMATH, TOOTO BEJIMKI 3HAUEHHS PYIIIMHOI CUITU
mTpadyroThcsi 3HaUYEHHAM Kputepio (4.25)). TakuM ymHOM, IJIi KOHKPETHOTO
KpaHa 13 3amanumu napamerpamu (m;=50000 kr, v,,~=1 M/c) He0OXiaHO 3HAUTH
nekinbka po3B’s3kiB LQR-3amaui (4.23)-(4.25). Bouu posrnsgaioThes sik HaOip
JaHUX JIJIs1 HaByaHHA, Baiiganii ta tectyBanHs [ITHM. OcranHs po3riasgaeTbes K
anpokcumatop po3B’sa3kiB LQR-3amaui. BiH oXoruioe BCl MpakTU4YHI BUIAJIKU
eKCIUTyaTarlii KpaHa.

Takum 4MHOM, CMOYATKy HEOOXIAHO MIATOTYBaTH HaOIp JaHWX. Y pamkax
notouHoro pociimpkeHHs LQR-3anaua (4.23)-(4.25) 6yna po3s’sizana 100000 pa3sis,
KOKHOT'O pa3zy 3 pi3HUMH 3HAUYCHHSIMU My, [ 1 0. BepXHs Ta HUKHS MEX1 3MIHHUX
napameTpiB HaBeJeHO B Ta0. 4.7.

Tabmuis 4.7 - UncnmoBi 3HAYSHHS BEPXHIX 1 HIDKHIX 3HAYCHD M1y, [ 1 0

3HaueHHS
[TapameTp

BEPXHE | HIKHE
my 25000 60
[ 12 1,2
o -5 -30
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Yci orpumani gaHi Oynu po3miiueHi y gopmi Gppeiimis:
{I’I’ZQ, l, 5, G1, Gz, G3, G4, Gs} (428)

i mani Oynu mpexactasieHi y ¢aim ,,LQR-problem solutions.txt”, skuii
3aBanTaXHUIH B manky Google-Drive. Moro MoxHa 3aBaHTaXHTH 3a TIOCHJIAHHIM
[18]. Jns wanexxHoro HaB4yaHHs Ta TectyBaHHs IIIHM yci mani marorh OyTu
HOpMaJIi30BaHi Ta OpraHi3oBaHl B HABUAJIbHI MapH:

(my,, I, 6) —>G, (4.29)

1

~
~

ne m,,, I, ta 0, — HOpMAaJIi30BaH1 3HAYCHHS Macy BaHTaXYy, JOBXKUHU KaHaTa Ta
BaroBoro koediiieHta B R-maTpuili 3 i-i HaB4ainpHOI mapu. JIIUMIBHUK i BKa3ye

Homep napu (i € (1, 100000) ). CumBOJI TUIBAM MOKA3y€ HOPMATI30BAHE 3HAUCHHS:

My ; =My min

n~72.i =2 -k

mZ.max - mZ.min

[ =pd_mn__j. 4.30
lmax _lmin ( )
S 51' _5min _
l 5max _5mm ’

Jie m ,;— HaTypaJIbHe 3HAYCHHS MacH BAHTAXKY; M2 min TA M2 max — HIKHE T4 BEPXHE
3HAYCHHS Macy BaHTaXy BIAMOBITHO; /;— HATypajdbHE 3HAYCHHS JTOBXUHU KaHATa;
Imin1 [ max — HWDKHE 1 BEPXHE 3HAYEHHS JOBKMHU KaHATa BIAMOBIHO; &, — HaTypajbHe
3HAYCHHS MMOKa3HUKA CTEMEHIO BaroBoro koedimieHaTa npu GyHKIlii KEpyBaHHS; Omin
1 Omax — HIDKHE Ta BEPXHE 3HAUCHHS CTETCHS BaroBoro koedimieHTa mpu QyHKINT
KepyBaHH# (Tabi. 4.7).

Hopwmanizaris (4.30) 1o3Bosisie MpeICTaBUTH BC1 JIaH1 3a IMIKajaow Bijg -1 1o 1.
Taxki 3Ha4eHHS MAX0AATh 11 toaadl Ha Bxia [IIHM (BoHM He BUKIMUYYTH €EKTIB

,,HAaCU4eHHs~ B WITy4yHUX HeipoHax [IIHM).
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Jlna HanexxHoro HaBuaHHA Ta TectyBanHs LIIHM yci nani Oynu po3zineHi Ha
TPU MACHBH: JJIA IJICH HaBYaHHS, Bamifarii Ta tecryBanus [IIHM. ¥V Hapuansuuii
MacuB BXoauTh 85451 napa, y Bamigamiiauii — 4497 nap, y rectopuit — 10051 mapa.
Koxna napa npezacrasneHa y BUTIsiAI BigoOpaxkeHus (4.30).

VY nopanbmux JOCHIKEHHSX MpoBeaeHa po3podka crpyktypu IIHM. Mu
BUKopucTOBYBaiM TnnOoKy I[IIHM, sika BkItOYae 4OTHUpU NPUXOBAHUX Iapu
HEHPOHIB.

KoxxeH 13 mpuxoBaHMX IIapiB Mae II'STIASCAT HEUPOHIB, BHUXIJIHHUM IIap
BKJIIOYAE 5 HEUPOHIB — 3a po3MipHicTIO BuXigHoro Bekropa G=(G1, G, Gs, Ga, Gs).

Tpu HelipoHH YyTBOPIOIOTH BXIJTHUIN HIAp — 33 PO3MIPHICTIO BX1AHOTO BEKTOPA
HaBuanbHUX map (m,,, [, 8,)" —G,. 3aranbHuii BUrnAn pospodnenoi LITHM

HaBeJieHo Ha puc. 4.10.

r M 282 AR S
np ut ) . _ ) - h - ) Qu tlf ut
2 3 4 b} b ! e}

Input Port
Input: vector (size: 3)

Qutput Port
Output: vector (size: 5)

Pucynox 4.10 - Cxema po3pob6sienoi ctpykrypu [ITHM

KinbkicTh mpuxoBaHUX IIapiB 1 HEUPOHIB Y HUX OOTPYHTOBYETHCS BUMOTOIO
XOpOIIOi ampoKcUMallii HasgBHUX JAaHuX. Ll cTpykTypa oTpuMaHa MLUISIXOM
Oararopa3oBoro tectyBaHHs npoOoHuX BapiantiB [IIHM. O6panwuii Bapiant [IIHM
(puc. 4.10) € HalikpaluM y CEHCI KOMIPOMICY ,,IPOCTOTA CTPYKTYPH — XOpOIIa
3JIaTHICTb JI0 MPOTHO3YBAHHS .

Hacrynaum xpoxkom € HaBuyanHs IIIHM, sixe BUKOHYETBCA 3a AONOMOTOXO
ontumizatropa ADAM [16]. HaiiBaxnuBiin NOKa3HUKK MPOLEIYpPH HABYAHHS

IITHM, six1 BrumBaroTh Ha sIKicTh HaBuanHs [IIHM, naseneni B Ta0i. 4.8.
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Tabmuis 4.8 - Uucnosi 3HadeHHs npoueaypu HaBuanus THM

[Tapametp 3HavYeHHs
Po3mip HaBUaIBbHOTO MaKETy 2-10°
HauanbHi payHau 5-10°
Octaroune 3HaueHHs QYHKIIT BTpAT
. 1,52-10°
Ha HAaBYAJIbHOMY MAacCHUBI1 JJaHUX
OcraTouHe 3Ha4YeHHs QPYHKIIIT BTpaT
o ' 1,99-10°
Ha BaJIigaIiiHOMy MacHBi TaHUX
3arajnpHUM Yac HaBYaHHS 2,52-10*

Jlns BimoOpaxkenHs nuHamiku HaBdyaHHs [IIHM moOypoBaHo BiAmoBigHUN
rpadik (puc. 4.11). Pizke 3umxenHs1 ¢yHKIII BTpaT BiAOYIOCS HA paHHIN cTajil
napuands [[IHM (npubmusno Ha mepmmx 10° itepanisx). Iomansmn itepanii He

MPUHECIH 0COOIMBUX MOKpallieHb. byso 30epekeHo oTpuMaHuil pe3yJibTar.

1 0 O 2 0 00N 200 VOO A0 00N SO 0NN
LIV R LN LY (LR LN LY LI LU LY, (LLRRELE LY, A U

107t

1072

107 —— validation

loss

107 training

10—

1077

Pucynox 4.11 - I'padixu 3MeHIeHHs QyHKIIIT BTpaT Ha HABYAJILHOMY Ha00pi

JnaHuXx (MmoMapaH4eBa KpUBa) 1 Ha MepeBIpOYHOMY HAOOp1 JaHUX (CUHS KPUBA)

OTtpumani 3nauenns Bar LIIHM npezacrasineni y 30BHiIHbOMY ¢aiini ,,Barosi
koediientr HaBueHux [ITHM.txt”. Mloro Mo>kHa 3aBaHTaXXUTH 3a MOCHJIaHHIM [19].

VYci 6iacu ITHM n0opiBHIOIOTH HYIIO.
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4.2.3 Ouinka axocti HIHM

Jlns  Toro, mio0 OIIHUTH 3JaTHICTH, mporHo3dyBanHs [IIHM, Oymno
BUKOPHCTAHO TECTOBHM MacwB AaHuX. [[isi mbOro MaHi TECTOBOTO MAacHUBY Oynu
nepenani Ha Bxija [IIHM 1 orpumano pesynbrar — nporaos IIIHM miono Benuuux
BaroBux koedimieHTiB BekTopa G. Ha ocHOBI 1mux gaHux Oyna po3paxoBaHa

BIJIHOCHA ITOXHOKA;

AG =(A((iy,. T, 5)")~G, oo =

(4.31)
(AGla AGza AG3: AG49 AGS):

e AG)...AGs—1oxuOKu, KO>KHa 3 IKMX BIJIIOB1/Ia€ MPOTHO3Y BIATIOBITHUX BEJIMUUH
KOe(DIIIEHTIB ONTUMAJILHOTO peryisaTopa (y BiJicoTKax). Po3paxyHKOBI TOYKOBI

rpadiku 1y KOXKHOI 3 MOXUOOK HaBeAEHO Ha puc. 4.12.

0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Homep mecmosoi napu test set pair number

.| .

0 2000 2000 6000 8000 10000 0 2000 4000 6000 8000 10000
Homep mecmosoi napu Homep mecmosoi napu

B) r)
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4G5, %

-

(IJ 70‘00 dOIOO ED‘DO 8000 10600
Homep mecmoeoi napu

1)
Pucynok 4.12 - I'pa¢ixu ToukoBux (yHKLIH Moxudok nependoadens LHIHM

JUIS1 KOXKHOTO 3 Koe(diieHTiB perynstopa: a) AGy; 0) AGy; B) AGs; 1) AGa; 1) AGs

Amnaniz HaBegeHux rpadikiB (puc. 4.12) nmokasye, 1m0 OUIBIIICTh 3HAYEHD
MOXMOOK pPO3TalllOBaHI HABKOJIO TOPU3OHTAIBHOI OCi, TOOTO MalOTh HEBEJIMKI
3HaueHHs. KinpkicTh BUKUAIB Ha rpadikax (puc. 4.12) ne nepesuirye 20. Takum
YUHOM, KUTBKICTh BIIHOCHO BEJIMKUX MOXUOOK TOCUTH Maa. J[Jis MOBHOTH aHali3y
MPOBEICHO PO3paxyHOK TOKa3HMKIB (Tabn. 4.9). Jlani, HaBeneHi y Tabn. 4.9,
MOKa3yl0Th, 110 CEPEIHHOKBAIPATUYHI 3HAYCHHS OyxXe Mail. MakcuMmaabHUui
MOKA3HUK MOXUOKH 3HaXOAUThCs B Mexax 1,86...7,86 %. Tyt ciig 3a3HaUUTH, 110
MakcuMasbHe 3HadeHHs oxudku (7,86 %) Binnosinae koedimieHty Gs. s 11poro
KOe(DILIEHTY € I’ SITh NPOrHO31B, IOXUOKH AKUX NepeBUILyoTh 4% (puc. 4.12, n).

Tabnus 4.9 - Yucnosi 3HaueHHst noxu0ok tectyBanus LIIHM, %

BianoBigHuii koedimieHT 3Ha4YeHHA

ONTUMAJIBHOTO PETyIsATOpa RMS* | max**
G 7,73-102 | 2,03
€ 7,62:102 | 1,86
G3 6,52:102 | 2,37
Gy 7,07-102 | 2,16
Gs 1,79-10" | 7,86

* cepeTHbOKBAAPATUYHE 3HAYCHHS MOXHOKH;
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** MakcHUMallbHE 3HAYCHHSI MOAYJIsl TOXUOKH.

[IpoBenennii aHami3 MiATBEPKYE MOMEPEAHINH BUCHOBOK — 3arajibHa sIKICTh
MPOTHO3Y KOEMIIIEHTIB PETyaaTopa JOCUTh Bucoka. OMHAK HAWOUIbIIEe 3HAYCHHS
MOXMOKM BKa3dye Ha Te, IO BHXIJHE KEpyBaHHS MOXKE HE BIJNOBIIATH
ONTUMAJILHOMY — OCOOJIMBO JIJIsl po3TIsiHyTOro BUunaaky. I{o0 3'scyBaTu, Tak 1e uu
Hi, Oyno 3HalneHo 3HaueHHs mporHo3oBanux IIIHM koedimientis G ...Gs mia
BUMAJKY 3rajlaHoi HalOuIbI01 MoXuOKku. Bonn HaBeneHi B Tabnuii 4.10.

Tabmuusg 4.10 - Yucnosi 3HaueHHd npornozoBanux [ITHM koedinieHTiB Ta

ONTHUMAJIBHUX KOE(DILIEHTIB

3HaueHHs Koe]ilieHTa
Koedimient perynsaropa
ONTUMAaJbHE | MPOTHO30BAHE

G 294780 292542
€ -294773 -294477
G3 3240,94 7844,62
Gy 629223 624158
Gs 5,79141 5,68504

Jani B Ta0m. 4.10 4iTKO BKa3ylOTh Ha T€, IO AJIA BCiX KOe(IIIEHTIB, KpiM G3,
ONTUMAaJbHI Ta MPOTHO30BaHI 3HAYCHHS ayXe OJIU3bKI OJHE /10 omHoro. OaHaK
koeditieHT G3 3MIHIOEThCS B Jlana3oHi Bl -367057 no 21294. Takum 4YHWHOM,
PI3HHIISL MK ONTUMAaIbHUMU B ceHcl kputepito (4.25) 1 npornozoBanumu [ITHM
3HauYeHHAMH KoeditienTa G3 He3HaYHa.

Ha noOynoBanux Huxkue rpadikax (puc. 4.13) BUAHO, 11O BiAXUIICHHS,
BUKJIMKAHI Pi3HUICI0O (QYHKIIM KepyBaHHS 13 PI3HUMU BEJIMYMHAMH KOe(]IIieHTIB
(tabmn. 4.10), He3nauni (cipi rpadiku Ha puc. 4.13 mpeacTaBistOTh BIAMIHHOCTI
¢bynkuid, moMmHoxeHi Ha 10; yopHi rpadiku BimHOCcAThes A0 LQR-onTtuMansHoTrO
kepyBanHs;, iHAekcu ,ANN” Tta ,LQR” BIANOBIZalOTH METONY pPO3PAXyHKY
KOe(DIIIEHTIB: MIJISAXOM PO3B’si3aHHs piBHAHHS Pikkari abo 4depe3 3acTOCyBaHHS

[THM). HiiicHo, BiAXUIEHHS KOE(DILIEHTIB HE BUKJIUKAIOTh 1ICTOTHOTO MOTIPIIEHHS
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ONITUMAJILHOI cTparterii kepyBaHHs. TakuM YMHOM, MO>KHA 3pOOUTH BUCHOBOK, IO
po3pobnena B gochimkenHi IIHM wmoxe OyTu BHUKOpPHCTaHa SIK 3arajbHUN

aIPOKCUMATOP ONTUMAJILHUX KOE(IIIEHTIB PETYJIsATOpA.

600000 -
60000
400000 - 1
40000 8
200000 - 1
20000
0 oL / Ne— <

o 2 4 & 8 T

Fior, 10%(Fror-Fann), H

Fror, 10x(Frqr-F ann), H/c.
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o
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o
%)

08}

0.0

06/

1
o
N

04}

1
i
s

02}

X1.Lar, 10%(X 1 Lar-X 1. ann ), M/ C
|
o
[=>]

X1.10rR-X2.LoRs 10%(AX1-AX2), M/cC

-08[

-0.2 0.0 0.2 0.4
X1, LQR"X2. LQr, 10%(AX4-4AX3), M

B) r)
Pucynok 4.13 — I'padiku dyHkIii: a) kepyBaHHs; 0) pyLIHHOT CHJIH; B) IMIBUAKOCTI

KpaHa; T) (pa3oBoi TpaeKkTOpii KOJIUBAHb BAaHTAXKY

Opnniero 3 nepesar 3acrocyBanHs LIITHM e HeBennka TpuBaicTh po3paxyHKy
onTUMaJIbHUX KoediiieHTiB. I3 3amyueHHsaM po3paxyHkoBux pecypciB 1K (Intel
Core 13, 2,13 ITu, 8 T'6 RAM) cepennst TpuBaiicth Bupimenas LQR-3amauqi
nopiBHioe 0,00220 cekyHI, a TPUBAIICTh JOCTymy 10 po3pobnenoi HTHM
cranoBuTh 0,00025 cekyHau, 110 Ha MOPSAOK MeHIe. TakuM YHMHOM, peasizarlis
¢bynkuii ITHM B cuctemi kepyBaHHS pyXOM KpaHa HE TIOB’si3aHa 13 HEOOX1THICTIO

BUKOPUCTAHHS BEJIMKUX OOUHMCITIOBAIBHUX PECYPCIB.
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4.3 CuHTe3 ONTUMAJIBHOI0 KEPYBAHHA 32 I0NIOMOI0K0 HelpoperyasaTropa

4.3.1 Bubip oneparopa KepyBaHHs

VY nanomy mignyHkTi mpoBenemo BuOip apxitekrypu IIIHM, sika Oyxe
BUKOHYBATH pOJIb peryisaropa (y MOAAIbIIOMY BHUKIAAl OyJeMO Ha3uBaTH i
Helipoperynsitopom). bynemo posrasigatu [IIHM mpsimoro mommpeHHs 3 OJHUM

MIPUXOBAHUM IIAPOM, SIKHI MICTUTH 11’ SITh HEUPOHIB (puc. 4.14).

[Meprmit [TprxoBaHwuii Buxiguuii
map map map (oauH
HEUPOH)

Buxigauii
—
x| | CKaJrip
. (kepyBaHHS)
Bxi o =i
X1THAR
i x, —
BEKTOD | .
XN =1

byy  bar by 1IIHM

Pucynok 4.14 — IITHM npssMoro nommpeHHs 3 OJHUM MMPUXOBAHUM IIAPOM

HEHPOHIB (IMOKAa3aHO HE BCl Baru Ta 6iacu)

VY takiit ITHM curnan, sxuii BUpOOJISETHCS HA BUXIAHOMY Iapi, Oynemo
pO3IMIISIIATH SIK KEpYBaHHS, 110 BIUIMBAE HA PyX AMHAMIYHOI cUCTeMU. BXigHuii map
[ITHM He BUKOHY€E TIEPETBOPEHHS CUTHAIIIB (BEJIMYHH, K1 HA HHOTO HAIXOJSITh) —
BIH X Mepe/la€ Ha HEMPOHU MPUXOBAHOrO mapy. g BCiX 3a/ay KepyBaHHS, SKI
OyAyTh PO3IJSHYTI Y HACTYNMHOMY BHKIanl, cTpykrypa IIIHM onnakoBa. ByayTts
PI3HUTHUCS JIUILIE YKcenbHI 3HaueHHs Bar 1 6iaciB [IIHM. 3 ypaxyBanHsM cxemu, siKa
300paxeHa Ha puc. 4.14, 3anumemo maremaruuny mozens [IITHM (Bupas, mio

onucye (pyHKIIOHAIbHY 3aJI€KHICTh BUXITHUX 1 BX1THUX BEJTMYHH):



113

I
u,, = arctan Zuzlyw&y +b; |;
7 (4.32)

N
u,, = arctan anwZM +b2_7 , V€ (1,—1“),
L n=1
ne us; — BuxigHui curHan IIHM (kepyBaHHS); 4, — BUXIJHUM CUTHA1 y-TOTO
HEHpPOHA MPUXOBAHOTO TIAPY; X, — 71-Ta KOMIIOHEHTa BXigHOTO BekTopa [IIHM; N —
3arajibHa PO3MIPHICTh BXIJIHOTO BeKTopa (MOPSAOK AWHAMIYHOI cUCTeMu); [ —
KUIBKICTh HEMPOHIB y IPUXOBAaHOMY L1apl; b3 — Olac HEWPOHA BUX1IHOTO Wapy; ba ., —
01ac y-TOro HelpoHa NPUXOBAHOIO IIApYy; W3, — Bara 3B’A3Ky MK HEHPOHOM
BUX1IHOTO IIapy Ta y-TUM HEHPOHOM MPUXOBAHOTO IIAPY; W, ,,— Bara 3B 3Ky MIXK
n-M HEMPOHOM BXIAHOIO IIapy Ta y-M HEHPOHOM MPUXOBAHOTrO wapy. BiamiTumo,
10 Pi3H1 IMHAMIYHI CUCTEMHU MAlOTh PI3HY KIJIBKICTh 3MIHHUX cTaHy. lle o3Hauae,
o0 y HelpoperyinsTopa Oyne pidHa KIUIBKICTh BXOMIB 1, OTXKE, pi3HA KIJIBKICTh
HEBIJIOMUX MapaMeTpiB (Bar 1 0iaciB), sIKI HEOOXIJTHO BU3HAYUTU y TMpoIlleci il

HaBYaHHA.

4.3.2 IlocraHoBKa 3aJa4vi ONTHUMAJBLHOI0O KEPYBAHHS TAa HABYAHHS

IHITHM

BukoHaeMo mocTaHOBKY 3ajaul KepyBaHHsS. [l IIbOTO CKOPUCTAEMOCH
Mozemto (4.1). byaemo po3risgaTyd 3agady ONTUMAJIbHOTO KEpyBaHHS, B AKIN

HEO0OX1THO MiHIMI3yBaTU KOMIUIEKCHUIN KPUTEPIA ONTHUMI3allii:
T T
Int = w,,8,T +w,, 8, [|Fldt+w,,5,, [|Addt, (4.33)
0 0

7€ Wi, Wi2 Ta wi3 — BaroBi Koe(imieHTH, K1 TOKa3yIOTh BaXKIMUBICTh MiHIMI3aIlli
BIJIMOBITHOT CKIa10BO1 KpuTepito (4.33); Or, O Ta Orr — KOCDIIIEHTH, SIKI 3BOJISATH
PO3MIPHICTh OKpPEMHUX KpPUTEPIiB 110 0e3po3MipHOTrO BUIIISIAY (iXHI BEJIMYUHU

oOpaHo, BUXO/s1YH 13 peKoMeH aiii (taou. 3.1)).
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Jlnis BCix 3a7ad4, K1 OyyTh po3B’s3aHl y MOJANbIIOMY BUKIa/ll, BAKOPUCTAHO
oOMexeHHs Ha KepyBaHHA (4.6). s geskmx 3amad JTOAATKOBO OOMEKYETHCS

IIBUJIKICTh 3MIHU PYIIIHHOTO 3yCHIIIIS:
F|<F,,. (4.34)

ne F,  — MaKCHMajbHa MBUJKICTh 3MIHH pyHIiiHOI cuin. KpiM Toro, 060B’A3K0BO
MOBHUHHI OyTH JOTpUMaHi KpaiioBi ymoBH (4.3).

VY T1abn. 4.11 HaBeneHO YMOBH, MpPU SIKUX MPOBEACHO PO3B’SI3aHHA 3aj]a4
ONITUMAJIBHOTO KEPYBaHHS.

Tabmuug 4.11 — YMoBH po3B’si3aHHS 33/1a4 ONTUMAJIBHOTO KEpyBaHHS

Bennunnaa BaroBux koedirieHTiB
Ne 3amaui OOmexenns (4.34)
Wi Wi2 Wwi3
1 1 0 0 He nie
2 1 0 0 Iie
3 0,5 0,5 0 Hie
4 0,5 0 0,5 Iie
5 0,3 0,3 0.4 Hie

3 manmx Ta6a. 4.11 BuaHo, mo 3agada Nel BifmmoBijae KIIacCHYHIM 3ajadl
ONTUMAaJbHOI IMBUIKOIT, 3agada Ne 2 — MoaudikoBaHa 3agada ONTHMAaIbHOT
IIBUJIKO/I11 13 OOMEKEHHSIMHU Ha HAPOCTaHHSI IIBUAKOCTI pyIIiiHOTO 3ycuiuis (4.34),
3amayl Ne 3-5 — KOMIUIEKCHI, B HMX ITOCTaBJICHI BUMOTH OJHOYACHOI 3Ba’KEHOI
MiHIMi3allii JeKUTBPKOX MTOKa3HUKIB SIKOCTI KepyBaHHs, IpH 0OMexeHHsX (4.34).

Cytp HaBuanns IIIHM nonsirae y tomMy, mo0 migiopatu 26 yuceiabHUX
3HAUEHT Bar Ta 0laciB, a TaKOX 3HAWUTU TPUBAIICTh PYXy CHUCTeMH 7, MPU SKHUX
BUKOHYIOTHCSI BCl yMOBHU 3amadi (tabis. 4.11) Ta mocsiraeTbcsi MiHIMYM KPUTEPitO
ontumizauii (4.33). Takum ymHOM, OTpumyemMo 3aaauy HaBuanHs [IIHM 3a
napagurMoro ,,13 miakpimieHasaM”. HinmpboBy QyHKIi0, sSika noTpedye MiHiMi3alli,

MOJKHA 3aIlIMCaTH TaKUM YMHOM:
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Cr(w, b) = Ter + Int, (4.35)

ne w, b — tensop Bar i marpuitis 6iaciB [IIHM (4.32); Ter — TepmiHaabHUMN KpUTEPIn

3az:aqi, SIKUM BU3HAYAETHCS HAaCTYITHUM YHMHOM:

0, o v—x1<T)‘<Av | D =HD) D=6 @),
1 v ‘ [
Ter = V=AM KD =HD) 5D -x@) (436
v v vr
2
Vi @Dy D =RD) D n @),
% \% ‘ vl
2

ne A, Ta A, — rpaHUYHI 3HAYE€HHS BITHOCHUX BIJIXHJIEHb 3MIHHUX CTaHY Bij OaKaHUX

KIHIIEBUX YMOB PYXYy CUCTEMH:
x(T)=x,(T); x,(T)=x,(T)=v. (4.37)

[TouaTkoBI yMOBHM pyXy B3BEACHHMX Mac CHCTEMH — HYJIbOBI, BOHH
BI/IMOBIAIOTH CTaHY CIIOKOIO TMHAMIYHOT CUCTEMH.

Jlns Ttoro, mo6 oTpumaTu (PYHKIIO KEpyBaHHS HEHPOPEryJasaTop, MOJIEIb
SAKOTO TpejacTaBlieHa Bupazamu (4.32), oTpuMmyBajia Ha BXiJ HOpPMali30BaHUN
BEKTOp 3MIHHUX CTaHy:

X = v=x(1) x()-x%0@) x@)-x0@)]
v ’ v ’ VT 2 (438)
2

1€ T — JUCKPETHUH MOMEHT 4dacy 3 npoMikky 0...7. CumBon ,,7”° 3a ITyKKamH y

BUpasi (4.38) o3Hauae TpaHCIIOHYBAHHS.
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Ha Buxoni IIHM ¢opmyBaBcst curnan us, Akuil ayia pisHux 3amad Nel-5

Oyr0 1o pizHoMy BuKOpucTaHo. Jlyis 3amad Ne 1 ta 2:

F_ .., akwo u,, 20;
F= ‘ (4.39)
F., akwo u;, <0,
i 3amad Ne 3-5:
F:u3‘1O-F9 (440)

Je oF — Koe(illeHT MIJCUIICHHS CUTHAly Helpoperyistopa (y paMkKax JaHOTro
JOCIiKEHHS IPUHHATO 07=10°).

Kpim Toro, my1s BCix 3a7a4 BpaxoByBajauch oOMexxeHHs (4.6), a 11 3aaaq No
2-5 — oomexenHs (4.34). SIKio0 BOHU MOpYyIIyBaJIUCh, TO GyHKIIsS F abo ii mepia
MOX1JIHA 32 YacOM MPUMYCOBO MMOBEpTaiach Ha BIAMOBIAHY Mexy. Ilicns cunrtesy
KepyBaHH4 (4.39) BOHO MiJICTABISIIOCH Y CUCTEMY AU epeHiaabHuX piBHSHb (4.1),
sKa y MoJayblIoMy 1HTerpyBasiach. Ha ocHOBI oTpuManux GyHKIIiH x;(¢) Ta x2(¢) Ta
iX BUIIMX MOXIJHUX 32 4aCOM BHM3HA4YaJUCh TepMiHalbHa Ter Ta iHTerpayibHa Int
CKJIaJ10B1 1IboBOI PpyHKIT (4.35). s miniMizamii minsoBoi dyHkii (4.35) Oyno
Bukopucrtano ainroputm VCT-PSO [12] napameTpu sikoro HaBeieHo y Taou. 4.2 3a
BUKJIIOUCHHSIM KUIBKOCTI iTepaliii — iXHs KUIbKICTh 3amaHa piBHowo 500. Bcei
pO3B’s3aH1 3a/ayl BaJiHI I BaHTAXXOMIAMOMHOIO KpaHa MPOJIBOTHOTO THITY
XapaKTEPUCTUKHU SKOTO HaBeAECHO y Tad. 4.12.

Tabmuug 4.12 — ITapameTpu AMHAMIYHOI CUCTEMH ,,KPAH-BAHTAXK

[TapameTp | OauHMIS BUMIPIOBaHHS 3HaYCHHS

1 2 3
mj KT 42000
my KT 25000

[ M 5

PHOM kBT 25
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[IpomoBxenus Tad. 4.12

1 2 3
Viom M/c 1,15
Fro xH/c 400
w H 6573
Fnax H 42340

VY nopaneioMy BUKIIA/Il MPOBEAEMO aHaJl3 OTPUMAHUX PE3ybTaTiB.

4.3.3 KopoTkuii aHaJIi3 OTPMMAaHUX Pe3yJIbTATiB

Jlns toro, moO0 HArisiIHO OLIHUTH OTPUMaHI pPe3yibTaTH, SIK B CEHCI
pO3B’sA3aHHS 3aJlay TaK 1 pe3yJIbTaTiB MOJICIIOBAHHS JUHAMIKUA PYXy CUCTEMH ITiJT
JEI0 ONTUMAIBHOTO KEpyBaHHs, HaBenemo Tpadiuni 3anexxkHocti (puc. 4.15).
AHanizyroun rpadiku, ki BigoOpaxaroTb 30DkHICTH anroputmy VCT-PSO
(BeMMUMHY KPUTEPIIO Mij Yac poOOTH aJrOPUTMY), MOKHA TPUMTH IO BUCHOBKIB,
o Juist Beix BumnaakiB 500 iTeparliii 10CTaTHHO OYJIO JJisE TOTO, 100 JOCATHYTH
MIHIMYMY I1JIbOBO1 (PYHKIIIi.

[Tpu mpomy Bix 50...340 itepairiit 0yJ10 TOCTaTHBO JIJIsI TOTO, 10 3a0€3MeYNTH
BUKOHAHHS KIHIEBUX YMOB pPyXy JAUMHAMIYHOI CHUCTEMU 1 TEPETBOPUTH
TepMiHAJBLHUN KpUTEpik y Hysb. Llg Te3a cnpaBemyiuBa 1yl BCiX MOCTaBIEHUX 1
po3B’s3aHux 3ama4 Nel-5: kpaH y KiHIlI PO3TOHY J0CATa€ HOMIHAIBHOI (YCTaJIeHOT)
IIBUKOCTI 1 MASTHUKOBI KOJIMBAHHS BAHTA)KY B MOMEHT 4Yacy I TPUIUHSIIOTHCS, 10
BUJIHO 3 Tpadika (a30Boi TpaekTOpii pyXy BaHTaXy HAa THYYKOMY IiJBici (puc.
4.15).

PesynbraTty po3B’si3aHHS 3a/1aui ONTUMAIBHOTO 32 MIBUIKOIIEI0 KEPYBaHHS
(puc. 4.15, a) moka3sye, M0 OTpUMaHe KEPyBaHHs MOBHICTIO BIMOBIA€ i1 yMOBaMm.
[Ipy 1pOMY BHHHUKAIOTh PO3PUBHI KEPYBaHHS, SKI BUKIMKAIOTH JOJIATKOBI

JUHAMIYH1 HABAaHTQKEHHS y MEXaHI13Max 1 METAIOKOHCTPYKIIIT KpaHa.
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1)
Pucynox 4.15 — I'padiuni 3a1€KHOCTI, 1110 UTFOCTPYIOTH MPOIIEC Ta pe3yIbTaT po3B’si3aHHA 3a1a4 Nel-5 (J1iBa KOJIOHKA —
BeNM4YMHA KpuTepito npu podoTi anroputmy VCT-PSO; niBa cepenns KooHka — pyuriiHe 3ycuiuis (cipa KpuBa) Ta MOTYXHICTh
(uopHa KpHBa); MpaBa cepeHs KOJIOHKA — IIBUJIKICTh KpaHa; MpaBa KOJIOHKA — (pa30Ba TPAEKTOPIst MAITHUKOBUX KOJMBaHb

BaHTaxXYy): a) 3amaya Nel; 0) 3amaua Ne2; B) 3agaua Ne3; r) 3agaga No4; m) 3amaua NeS
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[lopiBHIOIOUM 1II pe3yNbTaTH 13 pe3yiabTaTaMH po3B’si3aHHA 3amayl No 2 —
noaiOHo1 10 3amaui Ne 1, ane B sikiii BpaxoBaHo oOMexkeHHsI (4.34) — MOYKHA TIPUATH
JI0 BUCHOBKY, 1110 TPUBAJIICTh PO3TrOHY 301IbIINIIACK JIUIIE Ha 2%, 10 13 MPaKTUYHO1
TOYKHU 30pYy € HecyTTeBUM. PazoMm 3 Thm, oOMexeHHs (4.34) mae 3MOry 3HA4HO
3HU3UTH PIBEHb JUHAMIYHUX HaBAHTAKEHb.

Ilsa rimorte3a morpedye AOBEACHHS, sIKE MOXXEe OyTH BUKOHAHE ILISIXOM
MIPOBENICHHSI PO3PAXyHKIB I MEBHOTO KJAaCy MapameTpiB AUHAMIYHOI CHUCTEMH
,,KpaH-BaHTaX’ 1 aHalli3y OTPUMAaHMX pe3ynbTaTiB. SKmo s rimore3a Oyze
JOBEACHA, TO TOJI JOUUIBHO Yy 3a/Jady ONTHMAaJIbHOI IIBHAKOMII PEKOMEHIyBaTH
000B’SI3KOBO BBOJAUTH 0OMexeHHs (4.34).

Kpim Toro, 17151 yHUKHEHHS 3M1HU 3HAaKy KepyBaHHS Oa)kKaHO 3a]1aBaTU HUKHE
oOMe)xxeHHs1 Ha kepyBaHHs (4.6) piBHe Hymo. Lle Takox MoOXke Jenio MmiJABUIIUTH
TPUBAJICTh PO3TOHY, 3HAYHO 3HW)KYIOUM PIBEHb JIMHAMIYHMX HABAHTAKEHb Y
MeXaH13Mi MepeMIIleHHs KpaHa Ta KpaHOBIH METaJOKOHCTPYKIIIi.

JUist BCIX 3amad onTUManbHOro kepyBaHHs Ne 1-5 BcTaHOBIEHO, IO
KEpYBaHHS JIOCSTAE SIK BEPXHBOTO TaK 1 HHKHBOTO oOMekeHb. [{st 3amay Ne 1 ta 2
e HE € YUMOCh HE3BHUYHHMM, TOMY IO Ha IIii OCOOJMBOCTI TOOYIOBAHO
BUKOpHUcTaHHs BuxigHoro curdainy [ITHM (4.39), (4.40). Onnak, ans 3agaq Ne 3-5
[0 BJIACTUBICTh MOXKHA TMOSICHUTU THUM, IO B KOKHOMY 13 KPHUTEPIiB MPUCYTHIH
KOMITOHEHT TPUBAJIOCTI PO3TOHY, SKHM BHOCHTH CBiM BKJIaA y XapakTep
dbopMyBaHHS KEpyBaHHS: I TOTO, MO0 3a0€3MEUYMTH MIHIMI3aIi0 TPHUBAJIOCTI
pPO3rOHY KEpyBaHHsS TOBUHHO OyTH ,,arPECHBHHAM~, BOHO TIOBHHHO JOCSTaTH
I'PaHUYHUX 3HAYCHD.

Amnanizytoun ¢a3oBi TPaeKTOpii MasSTHUKOBUX KOJIMBAHb BAHTAXKY MOXKEMO
BIICBHUTUCH y TOMY, IIIO KEPYBaHHS 3a ONTHMAJIbHOIO IIBHIKOJIEI0 CHPHUYNHSE
BITHOCHO OUIbLII aMIUNTYAM MAasTHUKOBHX KOJHMBaHb BaHTa)Xy Ha THYYKOMY
miaBici. Jlist 3agag Nel ta 2 Boru piBHi 0,7 M, HaTOMICTh 11 33124 Ne 3-5 BOHU He
nepeBuiyoTs 0,61 M.

Kpim Toro, s 3amaq Ne 3-5 TpuBanicTe KEpyBaHHS BU3HAYEHA PiBHOIO S C.

[le BepxHs Mexa 00JacTi MOLIYKY IBOTO apryMeHty. O4eBUIHO, IO ii MOXKHA
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3aJjaBaTy OUIBIIOIO 1 TOJI KepyBaHHs Oyze mogoBxeHnM. OOMeXyIoun TPUBANICTh
T, MO>KHA TOCSITHYTH O1IBII arPECHUBHINIOTO KEPyBaHHS Ta 3a0€3MEYUTH MPAKTUYHY
MEXY TPUBAJIOCTI KEpyBaHHs, L0 € Oa)XaHOI BIACTUBICTIO NpPU NPAKTHUYHIN
peaitizailii KepyBaHHSI.

[TincymMoByrouM NpOBEAEHUIM aHalli3 MOKHA CTBEPDKYBATH, 10 Y BUIIAJKY
3aCTOCYBaHHS HEMPOPETYJIATOPA CYTTEBUM BIUIMB HA XapakTep QyHKLII KepyBaHHS
Mae BUOIp BaroBuX Koe(ili€HTIB y CTPYKTypl ONTHUMI3alIiHOTO KpHUTepito. Bonu
GbopMyIOTh Ti TIOKa3HUKH, SKI MIHIMI3YyIOTbCS NUIIXOM T00Yy/I0BH (YHKIIIT
kepyBaHHs. Tomy, nipu 3actocyBanHi [IIHM y 3amauax onTumaibHOrO KEpyBaHHS
PYXOM MEXaHI3MIB BaHTAXOIMIIMOMHUX MaIIMH, MOOYJ0Ba ONTHUMI3alIHHOIO
KPUTEPII0, a TaKOXXK OOMEXKEHb, € JOCUTh BAKIMBUM €TAIlOM, SIKHM BU3HA4YaTUME
OTpUMaHuUW  pe3yiabTaT. HeBpaxyBaHHS SKOTOCh CYTTEBOro (aktopa 'y
IOCTAHOBOYHIM YacTHMHI 3aJadi, MOXE CIIOTBOPUTU OTpPUMaHe KEepyBaHHS,

BIIXWJISIFOYM HOTO Bl Oa)KaHOTO.

4.4 OnTuMmi3alisi CHJIBHOTO MYCKY MEXaHI3MIiB MiHOMYy BaHTaxXy Ta

CTPiJIM CTPUIOBOIO KpaHa

VY nanomMy J0OCIIPKEHHI BUKOPHCTaHa MaTeMaTH4Ha Mojielb (2.37).

[Ipyu onHowacHOMY TIAHOMI CTPUIM 1 BaHTaXy CTPUIOBOrO KpaHa
30UTBIITYIOTHCSl TUHAMIYHI HABAaHTAKEHHSI HAa €JIEMEHTH KOHCTPYKIIT 1 MPUBOAHI
MEXaHI13MH, 10 BUKJIMKAHO PO3TOilyBaHHIM BaHTaXXy HAa THy4KoMy miaBici. Kpim
TOTO, 30IBIIYETHCS €HEPrOCIIOKUBAHHS MPUBOJAHUX MEXaHI3MIB, 10 MPU3BOIUTH
JI0 3HOIIYBaHHS €JIEMEHTIB KOHCTPYKIIi KpaHa Ta 110 3HWKEHHS €(QEeKTUBHOCTI
poboTu kpana. ToMy BUHMKa€e HEOOX1IHICTh ONTUMI3ALIi1 PEXKUMIB CHUIBHOTO MTyCKY
CTPIIM Ta BaHTAXOMIAHOMHHUX MEXaHI3MIB 3 METOI0 MiHIMI3aIlli €HeproBUTpaT.
ToMy B £KOCTI KpHUTEpI0 ONTHUMI3Alll pEeXUMY IMYCKYy MeXaHI3MiB OyIo
BUKOPHUCTAHO CEPEIHBbOKBAIPATHYHE 3HAYEHHS CyMapHOi MOTY)KHOCTI TMPHUBOJIIB
MeXaHI3My MiJHOMYy CTPUIM Ta MEXaHI3My MiAMOMYy BaHTaXy 3a 4ac IYyCKy, SIKe

MPEICTABIICHO 3aJIKHICTIO:
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1/2
1

Py= ,Tfo M@y +M,p)* dr | —min, (4.41)

Kputepiit (4.41) sBasie coboro iHTErpaibHUN (DYHKIIOHAT, SKHM HEO0OX1THO

MIHIMI3YBaTH 3a TAaKUX KPaliOBUX YMOB ITyCKY MEXaHI13MiB:

t=0: a=¢, a=0, ,B:—g, =0, u=u,, u=0, x=x,, x=0, (4.42)
cnr
w,t . m w,t . V,t
t:tl: a:a0+ 11’ aZa)l’ ﬂ:—g‘i‘A, ﬂ=6{)2, MZMO—A,
cnr 2 2
u=v,, xsz—T, X=v, ( . )

1 00MEXEHHSI Ha PYILIHHI MOMEHTH M| 1 M, CTPIIM 1 BAHTAXKOIITHOMHUX MEXAHI3MIB

BIJIITOBIIHO:
M, <M <M, . (4.44)
M, <M,<M,_ . (4.45)
Jne ¢ — yYacoBa 3MIHHA; f; — TPUBAIICTh OJHOYACHOIO WYCKy CTpUIM Ta

BaHTKOMIAMOMHHUX MEXaHi3MIB; @], > — YCTaJC€HI KyTOBI IIBUJIKOCTI CTPLIU Ta
MPUBOJHOTO OapabaHa MexaHI3My MiAHOMY BaHTaXy BIJIMOBIIHO; G, X0 — BUXIJIHI
MOJIOKEHHSI CTPUIM Ta BWJIBOTY BaHTaxXy; Vi, V2 — YCTaJleHl IIBHUJKOCTI 3MIHU
BWJIBOTY BaHTQXY Ta MIIHOMY BaHTaXKY BIATOBITHO; M|min 1 M|max — MIHIMAJIBHO Ta
MaKCUMAaJIbHO JOIYCTUMI 3HAYEHHS MPUBOJHOTO MOMEHTY MEXaHI3My Migiomy
CTpU; Mbomin 1 Momax — MIHIMAJBHO Ta MaKCUMAJIBHO JIOMYCTUMI 3HAYCHHS
MPUBOJHOTO MOMEHTY MEXaHi3My MiIMOMY BaHTAXKY.

B onrtumizamiitHiii 3amadi HEOOX1AHO 3HAUTH PEKUMHU OJJHOYACHOTO MYCKY
CTPIIM Ta MEXaHi3My HiJHOMy BaHTaXy CTPIJIOBOrO KpaHa, SKI MiHIMI3yIOTb
kputepii (4.41) 1 3am0BONBHSIOTH KpaiioBi ymoBu (4.42) 1 (4.43), a Takox
oomexxeHHs (4.44) 1 (4.45).

Bupasumo kpurepiit (4.41) sk GyHKINIO y3araibHEHUX KOOPAWHAT IMiIAOMY
CTPUIM 0 1 3MIHM BWJIBOTY BaHTaxy Xx. JlJisi LIbOrO BUpPA3UMO PYIIiitHI MOMEHTH

CTPLIIM Ta MEXaHI3My MiIHOMY BaHTaXy 3 MEPIIOro Ta JPYroro piBHAHb CUCTEMHU

(2.37):
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M, =J10'Z+((mll+mL)cosa+mL£sina)g, (4.46)
u

M, =J,B+cr(fBr—(u, —u)n). (4.47)
3 OCTaHHBOTO PIBHIHHS cucTeMH (2.37) BUpa3sUMO KOOPJIAUHATY BIAXUIICHHS

BaHTaXXy BiJl BEPTUKAJI B IUIOMIMHI 3MIHU BHIIbOTY:

p=—2* (4.48)
g

BpaxoByrouu Bupa3s (4.48), 3Haxo1MMO:

cosa = x;p ;sina = \/1—[(x—p)/L] ° (4.49)

3 mepiioi 3aeKHOCTI Y BUpasax (4.49) Bupa3suMo y3arajibHeHy KOOpAUHATY
H1IHAOMY CTPUIH:

o= arccos(x_—p) )
L

(4.50)

B3sBium noxiaHi 3a yacom BiJ Bupasy (4.50), oTpumMaeMo KyTOBY HIBUIKICTb
1 IPUCKOPEHHSI CTPLIIH:

= p
. 9
Lsina

o =-

1 (X— p)sina —(x— p)acosa

o=
L (sina)’

4.51)

3anexHicth (4.51) MICTUTH TTOX1/1HI 32 YacoM BUpazy (4.48), ToMy 3HaAXOAMMO

1X TaK:
p=- s
g
Vi
. U-X+2-u-x+u-x
p:_ s (4.52)

g
TaKOX 3 MEPEIOCTAHHHOTO PIBHAHHS cucTeMu (2.37) BUpa3uMO KyTOBY KOOPJAMHATY

oOepTaHHs MexaH13My NpUBOAY OapabaHa /I iAoMYy BaHTaXY.

— [g(f—ﬁlj—ii] (4.53)

IB:E(”() —u)+
r
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bepyuu 3 piBusHHS (4.53) mepiry Ta Apyry MOXiJHI 32 4YaCOM, 3HAXOAMMO

KyTOBY IIBHJIKICTh Ta TPUCKOPEHHS MeXaH13My OapabaHa /i migioMy BaHTaXY:

. n.
P=——u+
r c-n-r

[zﬁpwp—am—u}, (4.54)

p=-"Lii+ " {2 g

4
L u—{]) (w-p—u-p)+p W-p—ii-p)=3-u-p (H'P—Q'P)—“}}- (4.55)
B pe3ynbpraTi oTpuMyemo QyHKIIT pyHIIiHIX MOMEHTIB MEXaHI13MIB MiTHOMY
CTPUIH 1 MiAHOMY BaHTaXy, sIKi 3ajekKaTh BiJ JIHIMHUX y3araJlbHEHUX KOOPJMHAT
3MIHH BHJIOTY BaHTaXYy X 1 JJOBKMHU THYYKOTO MiJIBICY BaHTaXYy U, a TAKOX BiJ iX
MOXIJTHHUX 3a YaCOM.
Jlnst BpaxyBaHHs OOMeXeHb Ha pymniiHi mMomeHTH (4.44) 1 (4.45) y

MOCTABJICHIH 3a7a4l ONTUMI3allil BBEEMO HACTYTHUH y3arajJbHEHU O€3p03MIpHUIL

KpUTEPiH, sSIKU HEOOX1THO MIHIMI3YBaTH:

P
Cr=2r+op,(h+h+h+F), (4.56)

st
ne op— mTpadHuid KoeIlieHT, SIKU BpaxoBYe BaXJIMBICTh BUKOHAHHS OOMEKEHb
(4.44) 1 (4.45); Py — ycrajneHe 3HAY€HHsS CyMapHOi MOTYXKHOCTI MPHUBOJIIB 000X
MexaHi3MiB. J[J1s BpaxyBaHHs oOMexeHb moOyayeMo mrpadHi QyHKITI:

0, axwo M, 2 M

1.min>

P = | .
, akwo M, <M, ..
I.max
0, axwpo M, <M, ...;
P, = 1 )
, akwo M, >M, .
1.max
0, akwo M, 2 M, . ; (4.57)
b= 2 )
, akuwo M, <M, .
2.max
0, axwyo M, <M, ;
P, = )
, akwo M, >M, .
2.max

HaueHHs mrpadHOro kKoedimieHra op= BUOpAHO TakKUM YWUHOM, IO
3 or—=10% BHO , §)

aJITOPUTM ONTUMI3AIIIl CIIOYATKY 3HaXOUB PO3B’ 30K 3aa4i, SKUH 3a]J0BOJILHSIE BC1
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oomexeHHs (4.44) 1 (4.45) (takum unHOM, yci mrpadHi QyHKIIIT MTepeTBOPIOIOTHCS
Ha HYJIb), a IOTIM 3HAaXOJSTh PO3B’SI3KH, 5Kl IOCTYMOBO MIHIMI3YIOTh 1HTETpaIbHUN
dbyukiionan (4.41).

3 Bupa3zy (4.57) BuIHO, IO BCl WIEHHW y3arajibHEHOTo Kputepito (4.57) €
o0e3posmipaumu. llepmmii mogaHOK BIANOBIAaE MiHIMIzaIii Kputepito (4.41)
BIJIHOCHO yCTaJICHOTO 3HAYCHHS CyMapHO1 MOTY>KHOCTI IPUBO/IIB 000X MEXaHI3MIB,
a npyruii 3a0e3nevye BUKOHaHHS oOMexeHb (4.44) 1 (4.45).

3Begemo kpaiioBi ymoBu (4.42) 1 (4.43) 1o y3araJlbHEHHMX KOOPAMHAT
JOBKMHU THYYKOT'O I1/IBICY BAHTaXy Ta 3MIHH MOT0 BUJIBOTY X, @ TAKOX 1X MOX1THUX
3a yacoM. B pe3ynbpTaTi oTpuMyemMo:

t=0u=uy,, u=0, =0, =0, x=x,, x=0, x=0, X =0, (4.58)

2
vt . . vt . ..
t=t;: uzuO—T‘, u=v,, i=0, =0, xzxo—%, Xx=v, ¥=0, ¥=0.(4.59)

Hudepenianbhi piBHIHHS pyXy (2.37), inTerpansuuii pynkiionan (4.41), a
Takox oomexeHHs (4.44) 1 (4.45) 1 xpaiioBi ymoBu (4.58) 1 (4.59) npencTaBisitoTh
3a/1adqy onTuMizamii. Y I 3agadi HEOOXIJHO 3HAWTH 3aKOHM 3MIHM JIHIHHHUX
KOOPJIMHAT BUJIOTY BAHTAXKY X Ta JOBXHHHM THYYKOI'O MiABICY U, SIKI MIHIMI3YIOTh
3HaueHHs KpuTepito (4.41) Ta 3a06e3neuytoTh ooOMexxeHHns (4.44), (4.45) ta kpaiioBi
ymoBH (4.58) 1 (4.59).

[IpencraBiena onTuMizailiiiHa 3ajJaya € HEMIHIMHOIO, TOMy JuIs 1l
PO3B’sI3aHHS BUKOPHUCTAHO HAOIMKEHUN MeToa. Po3B’s13ku onTuUMI3aIliifHOl 3a/1a4l
IPEACTaBICHI HEBIAOMUMH (PYHKIIIMU u(?) 1 x(f) y BUIIISIAL MOJIIHOMIB 3 JBOMA
J0JTaHKAMU:

u(t)=u,(t) +u,(t), (4.60)
x(t) =x,(6)+x,(2) . (4.61)

VY piBasaHHAX (4.60) 1 (4.61) nepuni qomganku u;(f), xi1(¢) — 1€ MOJIHOMH, SIK1
3aJI0BOJIBHSIOTH KpaioBi ymoBu (4.58), (4.59), a nmpyri winenu wux(f) 1 xa2(f) €
MOJIIHOMAaMHM, SIKI MICTATh BUIbHI HEBIIOMI KOE(IIIEHTH Ta 3a0e3MeuyloTh TakKi
HYJIbOB1 KpailoBl YMOBH:

u,(0) =1,(0) =2(0) =i (0) =u, (1) =u, (1) =i, (t,) =i, (t,) =0, (4.62)
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xz(O) =X2(O) = )'62(0) :xz(o) :xz(tl) :xz(tl) :jéz(tl) ::fz(tl) =0. (463)

OyHKIiA u1(f) TpencTaBlieHa y BUTIIAJI TMOJIHOMA CbOMOTO TOPSAKY, IO

JTIO3BOJISIE 3aJ0BOJIBHUTH TIEPIITy YACTUHY KpaloBuX yMoB (4.76) 1 (4.77).
7
u ()= ct' (4.64)
i=0

OyHKIiA x(f) TaKOXK MPEACTaBICHA y BUTJIS/L IMOJIHOMA CbOMOT'O TTOPSIKY,

110 JT03BOJISIE 3a0BOJILHUTH APYTY YaCTHUHY KpaiioBux ymoB (4.58) 1 (4.59):

x (0= ¢t" (4.65)

VY kpaitoBux ymoBax (4.58), (4.59) noxinHi 32 yacoM BiJ QyHKITH u(f) 1 x(¢)

MarOTh TPETIN MOPSIOK, TOMY OepyThes 3 pyHKUIN (4.64) 1 (4.65):

U, ()= A +2A4t +3A48° + 44,8 + 542 +6 AL +TAL°, (4.606)
Ui, () =24, + 64t +12A4,t% + 204> +304,t" +424.1°, (4.67)
ii,(t) = 64, +24A,t + 604" +1204,° +2104.¢", (4.68)
X,(6)=C, +2Ct +3Ct* +4C,° +5C* +6C " +7C,t°, (4.69)
%,(£) = 2C, + 6Ct +12C,1> +20Ct> +30C,t* +42C.¢°, (4.70)
X, (£) = 6C, +24C,t + 60Ct> +120C, " +210C,¢* . (4.71)
ne Ao, Ai,..., A7, Co, Ci,..., C7 —KOHCTAHTH, 1110 BU3HAYAIOTHCS KpaHOBUMH YMOBaAMH

pyxy (4.62), (4.63).
[TincraBuBmm kpaiioBi ymoBu (4.62), (4.63) y Bupazu (4.66)-(4.71),

OTPUMAEMO:
Ay=uy; 4,=0; A4,=0; A, =0. (4.72)

KoncTtanTtu Aa,..., A7 BABHAYAIOTHCS 3 TAKOI CUCTEMH JIIHIMHUX PIBHSIHbD:

A, + Aty + A g + A1) = ——2
2t
AA, + 544 +6AL +TAL =22 (4.73)
t’ )

1

64, +10A4, +154,12 + 214, =0,
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44, +10A¢, + 2041 +354.1 =0,
[TincraBuBmm KpaiioBi ymoBu (4.62), (4.63) y Bupasu (4.66), (4.69)-(4.70),

OTPUMAEMO:
C,=x,; C,=C,=C,=0. (4.74)

Koncrantu Cy,. .., C; BUBHAYAIOTHCS 3 TAKOI CUCTEMHU JIHIMHUX anreOpaidHuX

PIBHSIHB:
C, +Cyty + Ct? + Cyt} ==L
21
A4C, +5Ct, +6C L2 +7C,1 =2 (4.75)
I ’ '

6C, +10C¢t, +15Ct7 +21C.t) =0,

4C, +10Ct, +20C,t} +35C.t; =0.
VY pesynbTati mijcTaHOBKU KOHCTAHT (4.72) 1 (4.74) y Bupasu (4.73) 1 (4.75)
3HaxoAuMoO (GYHKIII, 110 3aJ0BOJILHAIOTH KpaiioBli ymoBu (4.62), (4.63) nusa

KOOPAMHAT ¥ 1 X Ta 1X MOX1JHI 32 YaCOM.

[TomiHOMM ©>(?) 1 X2(f) MOXKHA TPEICTABUTA TAKUMH BUPA3aMU:

uz(t):(;] (_j ZBH " psis, (4.76)

1 tl J=0 tl

4 4 k
xz(z)z(ij (tl_tJ ZDk[ij YWhio<i<y, 4.77)
t =My ) 2

1 ZLl 1

ne By, Bi,..., By, Do, Dy,..., D,— BlIbHI KOSQILIEHTH, 1110 BIIMBAIOTH HA 3HAYECHHS

t

4
KpuTepilo ontuMizamii (4.41); (t—j[
1

t, —t
tl

4
j— MHOXXHHK, SIKHA 3a0e3neuye

BUKOHAHHS HYJTHOBUX KpaioBux ymoB (4.80), (4.81) mpu HOBUIBHHX 3HAYECHHSIX
KoeQiLieHTIB By, Bi,..., By, Do, D1,..., D,. Ll KoOepileHTH € BUIBHUMH 1 JO3BOJISAIOTH
MIHIMI3yBaTu Kputepiit (4.59).

[TincraBuBmm Bupazu (4.86)-(4.94) y 3zanexnocti (4.78), (4.79) 3
ypaxyBaHHsM KpaiioBux ymoB (4.80), (4.81) otpumaemo Bupazu aist GyHKUINA u(f)

Ta x(f), sSIK1 BKJIIOUAIOTh HEBIJIOMI BUIbHI KoediuienTt By, B, ..., By, Do, Di,..., D,.
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3Hax0IMMO KyTOBI KOOPAMHATH MiTHOMY CTPUIM Ta MPUBOJHOTO OapabaHa
BaHTAXXOI1JHOMHOTO MEXaHI3My, a TAKOX X IMOX1/IHI 32 YACOM, SIKI TAKOXK 3aJI€KaTh
BIJ BUIbHUX KO€(ili€HTIB By, By,..., By, Do, D1, ..., D,. IIpn IHTErpyBaHH1 KpUTEPiIO
(4.41) BiH TakoX cTae QyHKIIEO BUIbHUX KoeDilieHTIB By, Bi,..., By, Do, D1, ..., D,.
TakuM YMHOM, HaOJIMKEHUNW PO3B’A30K 3ajaul ONTHMI3AIli 3BOJUTHCS JI0
3HaXOJ/KEHHS MIHIMyMy Kputepiro ontumizaiii (4.41) sk ¢yHKmii Oaratbox
3MIHHUX — BUIbHUX KOeilieHTiB By, Bi,..., By, Do, D1,..., D,.

JUist  po3B’si3aHHS  TIOCTAaBJIEHOI  3a7adl  ONTHUMI3alii  BUKOPUCTAHO
MetaeBpuctuuHuii Merog VCT-PSO [12]. BcranoBuMo KUIbKICTh iTepariit 50, a
KUIBKICTh 4acTHHOK 20.

VY upoMmy BUNAAKY 3 ypaxyBaHHAM Bupasy (4.41) ta ymoB (4.76), (4.77)
y3araJibHEeHUN Kputepid ontumizamii (4.74) npeactaBiseTbCs y BUMISAl QyHKIIII,
sKa 3IeKUTH BiJ 10 BUTbHUX KOe(]IIlI€HTIB:

Cr :Cr(BoaBla---aB4aD09D1>'--7D4). (478)

[IpoBeaemMo po3paxyHKH ONTUMAIBHUX PEKHUMIB CIUILHOTO MyCKY CTPLIX Ta
MEXaHI3My MNIAHOMY BaHTaXy 3a KPUTEPIEM CEPEIHbOKBAAPATUYHOTO 3HAYEHHS
CyMapHOi TOTY>KHOCTI TPHUBOAIB Ta OOMEXEHb HAa MOMEHTH TMPUBOJIB, 13
3a0€3MeUYCHHIM KpalOBUX YMOB JIJII TAKUX 3HAYEHb IMapaMeTPiB CTPUIOBOI CUCTEMHU:
m=4500 xr, m;=2700 kr, J1=72900 kr-m?, ,=1183 kr-m?, C=6,25-10°Hm/pan, L=9,0
M, [=4,0 M, v=-0,3 M/c, @,=0,0396 pan/c, v,=-0,15 m/c, w,=2,885 pan/c, uy=8,0 m,
n=4, H=5 ¢, g9,81 M/c*, Mimn=0, Mima=130 kHM, M>0in=0, Moma=4 xHwm,
00=0,5857 pan, xo=7,5 M, r=0,208 M, P;=27000 Br.

VY pesynbTaTi po3B’si3aHHS ONTUMI3AIIIHOT 3a/1a4l OTPUMYEMO TaKi 3HAUCHHSI
BUIBHUX KoedimieHTiB: By=6,9513, B1=-5,11235, B,=-13,0874, B3=33,0285, Dy=-
2,63782, D1=0,829784, D,=-9,80721, D;=12,1441.

Pesynpratn 3actocyBanHs merony VCT-PSO naBeneno nHa puc. 4.16 y

BUTJIsAI1 Tpadika 301KHOCTI HUIbOBOT QPyHKIIT (4.78).
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Pucynox 4.16 — I'padix 3menmenns kpurepito Cr mij yac iTepailiil anroputmy

VCT-PSO

3 puc. 4.16 BuAHO, 110 MiJT Yac pOOOTH ONTUMI3AIIMHOTO AITOPUTMY MEpIIi
YOTHUpH 1Tepallii BIANOBIAAOTh mTpapuuM QyHKIisAM (4.57), K1 BIANOBIIAIOTH 32
NEPEBUILEHHS MaKCUMaJIbHUX NPUBOJHUX MOMEHTIB. [lami ajaroputM 3HaXOIUTh
PO3B’A30K, AKUH 3aJ0BOJIBHSE OJHE 3 00MEXeHb (4.57), 1 Ha HACTYNMHUX 1TEpaLisaX
(3 M’ATO1 MO TPUIUATH MEPINy) CYTTEBUX MOKpAIEHb 3HAaYeHHs kputepiro Cr He
cnocrepiraetbesi. OmHak Ha TpUAUATH Jpyrid iteparii aaroputm VCT-PSO
3HaXOJIUTh PIILICHHS, sIKE€ 3aJ0BOJIbHSIE BC1 oOMexxkeHHs (4.44). [Toganbmi iTeparrii
aNTOPUTMY BIIOYBalOThCA B 00JIacTi, /e BCl OOMEKEHHs 3aJ0BOJIBHSIOTHCS, 1
MIHIMI3Y€ThCS JIMIIIE IHTErpajibHa yacTuHa Kputepio Cr (4.41).

Taka moOynoBa 1IKOBOT (yHKINT (4.78) 103BOJISIE TTOCTYMOBO 3HAXOIAUTH
PO3B’SI30K 3ajaul: CHOYaTKy 3abe3neuyround yMoBU (4.44), a MOTIM MiHIMI3yIOUU
3HAUEHHS IHTETpaIbHOTO (PyHKIIOHANTY (4.41).

Ha ocHOBI oTpumaHOro po3B’sI3Ky ONTHUMI3ALIMHOI 3a7adl MPOLEecy MyCKy

CTPLIIM Ta MEXaHi3My HiAHOMYy BaHTaXy MoOyJoBaHO rpadivHi 3a1eKHOCTI (puc.
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4.17-4.24). Ha puc. 4.17-4.24 cipi kpuBi BiANOBIAaI0Th 0a30BOMY PO3B’SI3KY 3ajaui,

JUISL IKOTO BC1 BUTBHI KOE(IIIEHTH PiBHI HYJIIO, @ YOPHI — ONITUMATIBHOMY.

Kpim Toro, mns Bi3yamizaiii BUKOHaHHS oOMexeHb (4.44), (4.45) nnsa
ONTUMAJIBHOTO PO3B’si3aHHA 3a1adi Ha puc. 4.23 1 4.24 HaBeACHO MaKCHUMaJbHI
oOMeXxeHHs (IITPUXOBUMHU JIHISIMH) IPUBOJHUX MOMEHTIB 000X MEXaHI3MiB.

3 puc. 4.17 BuAHO, MO0 KyTOBa IIBUIKICTh CTPLIU TiJ 4Yac 3amlmycKy, SIK Y
0a30BOMY pO3B’S3Ky TaK 1 MPU ONTUMATBHOMY KEpYyBaHHI Ma€ MOJIOHMI XapaKTep.
AMIUTITY/1la KOJWBaHb IIBUAKOCTI IS ©0a30BOro BapiaHTy JelI0 MEHIIA.
KonuBanbHuil xapakTep 3MiHH KyTOBOI IIBUAKOCTI CTPLIM 3yMOBJICHUI HENIHIHOIO
(YHKITIEIO TTOJOKEHHS CTPUIM Ta 3MIHHOIO (PYHKIIIEIO CUJI CTAaTUYHOTO OIMOPY, 10
JiI0Th Ha cTputy. [Ipu mycKy IUIaBHO 3MIHIOETBCS KYTOBA IIBUAKICTH IPUBOJIHOTO
Oapabana MexaHi3My oMy BaHTaxy (puc. 4.18). Taka 3mMiHa cioCTEPIraeThes K
Juisi 0a30BOr0, Tak 1 JUIsl ONTHMAJLHOTO BapiaHTIB PEXHUMIB PyXy MEXaHI3MiB.
[11aBHa 3MiHA HIBUIKOCTI MPUBOAHOTO OapabaHa MoB'sA3aHa 3 TUM, 110 (QYHKIIiS HOTo
MOJIOKEHHS € JIIHIKHOI0, a CUjla CTATUYHOIO ONOpY (Bara BaHTaXy) 3aJUIIAETHCS

MOCTIAHOKO.

0.05f 1
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0.01F —
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Pucynok 4.17 — I'padiku KyTOBOT MIBUAKOCTI OOEPTAHHS CTPLIU
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Pucynok 4.18 — I'paiku KyTOBOI MIBUAKOCTI MPUBOJHOTO OapabaHa MEXaHI3MY

MiAOMY BaHTaXKY

Ha ¢azoBomy nmoptperi koivBaHb KaHata (puc. 4.19) BUAHO, IO MpYKHI
KOJIMBaHHSI KaHATa 3racaroTh MPOTATOM OJHOIO LIMKITY KOJIMBaHb SIK Y 0a30BOMY, TaK
1 B ONTUMAJIbHOMY BaplaHTaX PeXUMIB PYyXYy.

OpnHak, Mpy ONTHUMAJILHOMY pEXHUMI JedopMallis KaHaTy N0 MEHIIa, a
MaKCUMaJibHa MBHUAKICTh AedopMallii BUIIIA.

Kpim Toro, ciia 3a3HaunTH, 1110 B 0a30BOMY pO3paxyHKY (pazoBuil moptper
KOJIMBaHb Ma€ IUIaBHY 3MiHY, YOrOo HE MO)XHa CKa3aTH Mpo (a3oBUM MOPTpET
KOJIMBaHb I ONTUMAJIbHOTO BapiaHTy PO3PaXYHKY, KK Mae OUIbII CKJIAJHUNA
xapakrtep 3MiHU. Lle moB’s3aHO 3 TUM, IO ONTUMAIbHHUI PO3B’SI30K BPaXOBYE
(dbaKkTHYHI HaBaHTAXXEHHS HAa KOHCTPYKITIO Ta ICHYI0U1 OOMEKEHHS, TOI1 SIK 0a30BHIA

BaplaHT PO3PAXyHKY Mepeadayvac Julie KpailoBl yMOBU PYXy CUCTEMH.
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Pucynok 4.19 — ®a3oBuii nopTpeT NpyKHUX KOJIMBAHb KaHATa MEXAHI3MY

MiHOMY BaHTaXKY

®a30BUll MOPTPET KOJMBAHb BAHTaXXy Ha THydukomy miaBici (puc. 4.20)
NOKa3ye, M0 KOJIMBAHHS 3racaioTh MPOTATOM OJAHOIO LUKITY K Yy 6a30BOMY, TaK 1 B
ONTUMAIBHOMY pexuMi pyxy. OHaK AJi1 ONTUMAJIEHOTO PEKUMY CITOCTEPIratOThCs

JIenio OUTBIIN MaKCUMAaJIbHI BIIXUJICHHS KaHATY BiJ BEPTHKAI.

)

—O?r P . — — .
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Pucynok 4.20 — ®a30Buii NOPTPET MAATHUKOBUX KOJIMBAHb BAaHTA)XXy HA THYYKOMY

M1BIC1
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MowMmeHT npuBoAYy MexaHi3My mifiioMy cTpiiu (puc. 4.21) 3MEeHIIy€eTbCS i
yac MyCKy BiJ] MaKCHMAaJbHOTO JIO CTAJIOTO 3HAYEHHS SK y 0a30BOMy, Tak 1 B
onTUMaibHOMY pexnmax. OnHak y 0a30BOMY PEXHUMI KPYTHUM MOMEHT NPUBOAY
3MIHIOETHCS TJIABHO, TOJI SIK JJISi ONTUMAIBHOTO KEpyBaHHs BiH Ma€ KOJUBAIbHUIA
xapakrep. Lle moB’s3aHO 3 THM, 110 B 0a30BOMYy peXHMI HeMae OOMEXEHb Ha
nonyctuMuii kpyTHuil MoMmeHT 130 xkHwM, Toxl fK B OoNTUMaabHOMY pPEXKUMI 1€
O0OMEKEeHHS MIPUCYTHE.

AHanoriuHa KapTMHa CIOCTEpIraeTbCsi MpPU 3MiHI HPUBOJHOTO MOMEHTY
MeXaHi3My MiaiomMy BaHTaxy (puc. 4.22). YV 6a30BOMy pexuMi KPYTHUH MOMEHT
3MIHIOETHCS MIABHO, aJI€ HE BIJMOBIIa€ BcTaHOBIeHOMY oOMexkeHHto 4000 Hwm. [Tpu
BOMY ONTUMAJIbHUNA peXUM 3abe3neuye 0OMeXEeHHsI KpyTHOTO MOMEHTY, ajle€ BiH

3MIHIOETHCS P HC3HAYHNX KOJIMBAHHAX.
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Pucynok 4.21 — I'padiku mpruBOJHOTO MOMEHTY MEXaHI3MYy MITHOMY CTPLIH
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Pucynok 4.22 — I'padiku mpuBOAHOTO MOMEHTY MEXaHI3MY MIANOMY BaHTaXy

Xapakrep 3MIHM IOTY>KHOCTI MPHUBOJY MEXaHI3My MIIHOMY CTpUIH (pHC.
4.23) nonioHMit sIK y 6a30BOMY, TaK 1 B ONTUMAIbHOMY pekuMax. B 060X Bumaakax
MiJ 4ac 3MIHM TMOTY)XHOCTI CIOCTEpITaloThCAd KOJHMBAHHS, ajleé aMILNTyAa LUX

KOJIMBaHb B ONTUMAJILHOMY PEXHUMI JICIIO BUIIA MOPIBHIHO 3 0a30BUM.

7000 fr— T T

6000 1

o
o
(o]
=
T
1

0.0 0.5 1.0 15 2.0 25 3.0
tc

Pucynok 4.23 — I'padiku 3MiHM HOTY>KHOCTI IPUBOAY MEXaHI3My MITHOMY CTPUIH
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[ToTyXHICTP TPUBOAY BAHTAXKOMIAMOMHOTO MexaHi3My (puc. 4.24)
3MIHIOETHCS BT HYJIS 10 YCTAJICHOTO 3HAYCHHSI IOCUTH TIJIaBHO SIK Y 0a30BOMY, TaKk
1 B onTUMaIbHOMY pexuMax. [Ipu oMy B ONTUMAILHOMY PEKHMI MaKCHMaJIbHE

3HAYEHHS MOTY>KHOCTI TPOXH MEPEBUIILYE TaKe K 3HAYCHHs B 0230BOMY.
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Pucynok 4.24 — I'padiku 3MiHM TOTY>KHOCTI MPUBOJLY MEXaHI3MY MiIHOMY

BAHTAXKY

Kpim Toro, HaBenemo AeKiJibKa YMCIOBHX TMOKa3HUKIB, 1110 BIJMOBIIaI0Th
000M pO3B’S3KaM 3a/aul MPH BHU3HAYEHHI PEKUMIB CYMICHOTO pyXy CTPUIM Ta
MeXaH13My MIHOMY BaHTaXKy CTpijoBoro kpana (taou. 4.13). ¥ ta6. 4.13 naBeneni
JesiKl cepeHbOKBAIPaTUUHI T4 MaKCHMMaJbHI 3HAYEHHS MOKA3HHUKIB CTPIIIOBOTO
KpaHa.

Amnai3 ta6i. 4.13 nokasye, 1110 TOKa3HUKHU OLIIHKA POOOTH CTPIJIOBOTO KpaHa
B 0a30BOMY Ta ONTHUMAJILHOMY peXUMax B LJIOMY JOCUTh Onu3bki. IIpoBenemo
O1BIN IeTAIbHUI aHaII3 OTPUMAHHUX ITOKA3HHUKIB.

BiaxuneHHst BaHTaXy B1J BEPTUKAIl 32 CEpEAHbOKBAIPATUYHUM 3HAUYECHHSIM
y 6a3zoBoMy po3paxyHKy Ha 3,8% MeHIIe TOpIBHSHO 3 onTUMaibHUM. OmHaK

MaKCUMAJIbHC 3HAYCHHA ObOI'0 IIOKA3HHUKA B 6330BOMy PO3PaXyHKY BHUIIC JIMIIC HA
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0,2%. Ipyxna nedopmaiis miaiOMHOrO KaHaTa OJHAKOBAa B 000X po3paxyHKax 3a

CCPCAHBbOKBAAPATUIHUM 3HAYCHHSIM. OI[HaK MaKCUMaJIbHEC 3HA4YCHHA LObOI'0

nokazHuka Ha 10,8% kparie B 6a30BOMY PEKUMI.

Tabmuis 4.13 — Yucnosi 3HaUYEHHST NOKA3HUKIB, 110 BIAMOBIAAIOTH

0a30BOMY Ta ONTHUMAIBHOMY PO3B’sI3KaM 3aj1adi

OTpI/IMaHe 3HA4YCHHS ITOKA3HUKaA

MeXaHi3My MITHOMY CTPLIH

OnuHuis
[Toka3Huk ' TUTSL pEKUMY
BUMIPIOBaHHS
06a30BOT0 ONTUMAJIBHOTO
1 2 3 4
Krac cepeiHbOKBapaTUUHUX THAUKATOPIB
BigxuieHHs BaHTaxXy Bij
. M 0,09693 0,1008
BEpTHUKAII
[IpyxxHa nedopmaitisi KaHata
_ . M 0,001775 0,001775
MEXaH13My MITHOMY BaHTaXKY
[IpuBOAHMIA MOMEHT
_ ' . 125,35 125,39
MEXaH13My MIAUOMY CTPUIA
kHwm
[TpuBOIHMI MOMEHT
3,5263 3,4724
MEXaHi3My MIHOMY BaHTaXy
[ToTy>XHICTh MEXaHI3MY
' . 3,7015 3,8634
M1IMOMY CTPLIU
kBT
[ToTy>XHICTh miHOMY
6,0567 5,8577
BaHTaXy
Kiac MakcumanbHUX MOKa3HUKIB
BigxuieHHs BaHTaxy Bij
' M 0,1522 0,1706
BEpPTHUKAI
[IpyxHa nedopmarrisi KaHata
Y _ _ M 0,001783 0,001778
MeXaHi3My MiTHOMY BaHTaXKY
[TpuBOIHMI MOMEHT
kHwm 133,12 129,94
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[Iponossxenns Tadm. 4.13

1 2 3 4

[IpuBOIHMIA MOMEHT
4,4509 3,9090

MeXaHI3My iHOMY BaHTaXY
[ToTyXHICTh MEXaHIZMY
6,6636 6,7026
MIHOMY CTPiIN
kBT

[ToTyxHICTh miagHOMY

9,2141 9,5834
BaHTaXy

[IpuBOAHMIT MOMEHT MEXaHI3MY HIAHOMY CTPLIM 33 CEPEAHBOKBAPATHUHUM
3HAYEHHAM y 0a30BOMY Ta ONTHUMAJIBHOMY pEXUMax MNpUMAae Mai’Ke OJHAKOBE
3Ha4YeHHs, sKe cTtaHoBUTh 1254 kHwm, a MakcumanbHe 3HAuU€HHS L€l
XapaKTEPUCTUKU B ONTUMAaIbHOMY pexumi Ha 2,4% menuie. [TpuBoaHuii MOMEHT
MEXaHI3My HIAIOMYy BaHTaxy, SIK 32 CEpPEIHbOKBAJPAaTUYHUM 3HAUEHHSM, TaK 1 3a
MaKCHMaJIbHUMH 3HA4YeHHSMH, 3MeHIIyeTbes Ha 1,6% 1 13,9% BiamoBigHO B
ONTUMAJILHOMY PEKHMI MOPIBHSHO 3 0a30BUM.

[ToTyXHICTh MEXaHi3My MIIHOMY CTPUIH 3a CEPEAHbOKBAIPATUYHUM 1
MakcUMalbHUM 3HaueHHsIMU Ha 4,7% 1 0,6% MeHme ansg 0a30BOTO PEXUMY
NOPIBHAHO 3 ONTUMAIbHUM PEXUMOM. [lOTYXHICTH BaHTaXOIIIHOMHOTO
MEXaHI3My 3a CepeIHbOKBAJPATUUYHUM 3HAYEHHSM B ONTHUMAJIbHOMY PEXHMI Ha

3,4% wmenna, ane Ha 4,0% BuIa 3a MaKkCUMalbHE 3HAUEHHS TTOPIBHSIHO 3 Oa30BUM.

4.5 OnruMajbHe HAJAIUTYBAHHA YaCTOTHO-KEPOBAHOI0 MPHUBOLY

MeXaHi3My miiiioMy BaHTaKy MOCTOBOI'0 KpaHa

CydacHuil cTaH PO3BUTKY MPOMHUCIOBOTO BHUPOOHUIITBA, OyaiBHUIITBA,
TPAHCIIOPTY, CUTBCHKOTO TOCIOAAPCTBA XapaKTEPU3YETHCS 3HAUHUM TOIIUPEHHSIM
ACUHXPOHHHUX €JEKTPONPUBOIB. IXHI HU3bKI perylioBadbHI BIACTHBOCTI
KOMIICHCYIOTBCSI HAJIAHICTIO, €KOHOMIYHICTIO, JCIICBU3HOK Ta IMPOCTOTOIO

excrutyaramii. J[ims Toro, mo0® OTpUMAaTH BHCOKI PEryJioBajbHI BIACTHBOCTI
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ACHHXPOHHI €JIEKTPOIPUBOIM OOJQAHYIOTh YaCTOTHUMHU nepeTBoproBauamu (YII)
[20], ski MaroTh 3HAYHY KUIBKICTh OMNLIMHUX HajJamTyBaHb. J(OCHUTH YacTo
1HKEHEPHUM TepcoHal He B 3MO31 palioHanbHO HamamTyBaTu YIl, ockinbku s
FOTO0 HEOOXITHO 3HATH JWHAMIYHI MapaMeTpu 00’€kTa KepyBaHHS (MEXaHi3M YU
MalluHa, SIKa MPUBOAUTHCS B PYX ACHHXPOHHUM IMPHUBOAOM), OCOOJIMBOCTI il
excruryarainii, nmapamerpu YII Ta niama3onu iXHBOro BapitoBaHHA. KpiMm TOTO,
CHEIiaTiCT TOBUHEH BOJIOIITH METOIUKOIO, SIKA YB’A3y€ BUX1AHY 1H(GOPMAITIFO 1010
MalIuHu 3 Oa)kaHUM pe3yiabTaToM. BiJICYyTHICTh Takoi METOAMKU JIOCUTH YacTo
pPOOUTH MpOIIeC HANAIMTYBAHHS HEMOCIIJOBHUM Ta HE JO3BOJISIE OTPUMATH BUCOKI
XapaKTePUCTHKU YacTOTHO-KEpOBAaHOTO MpuBoAy. Pazom 3 TuMm, OakaHO
OTPUMYBAaTH ONTHUMAaJIbHI y JESIKOMY CEHCl HajalllTyBaHHS 1 BpaxoBYBaTH
O0OMEKEHHS Ha XapaKTEepUCTUKU CUCTEMH ,,MalllnHa — npuBo — UIT”. BpaxoBytoun
BCE BUIIE 3a3HAu€HE, 3ajadya onTuMaibHOro HamamrtyBaHHs YII € Han3BuuaiiHo
aKTyajpHOIO. BOHa BHXOIWTH 3a paMKU 1H)KEHEPHUX PO3pPaxyHKIB 1 CTaHOBUTb
HAYKOBO-TIPUKIIAJHY 3aady.

VY crarri [21] akiieHT 3p06JieHo Ha MiHIMI3allli MyJIbCcalliid eeKTPOMArHiTHOTO
MOMEHTY [BUTYHa, IO JOCITHYTO MUIIXOM 3actocyBaHHs [ll-perynsaropa.
OcTanH1{ HATAMITOBAHO 13 BUKOPUCTAHHSIM METOIy uncenbHo1 ontuMizaiii PSO. ¥V
nyOmikarii [22] 3acTOCOBaHO KaCKagHE peryJaloBaHHS 3a CHJIOK CTPyMy
(BHYTpIIIHIA KOHTYp) Ta IIBUAKICTIO NPHUBOAY (30BHIIHIA KOHTYp). I3
3actocyBaHHAM [1I-perymnstopa Taka cxema gae 3MOTy OTPUMATH Kpallly IIBUIKICTh
BIJIHOBJICHHSI JTMHAMIYHOI CHUCTEMH. Y poOOTI [23] MpoBEAEHO OIS CTpaTerii
MOKpAaIIeHHs] rapMoOHiiiHOro ckiaay ctpyMmy Ha Buxoai YII. IlpoBeaeno orisij
B1JIOMHMX ITIIXOIiB Ta BKAa3aHO, 1110 ONITUMAJIbHE PIIIICHHS 3aJICKHUTh BiJ] KOHKPETHOTO
TEXHOJIOTTYHOTO MPOIIECY, B IKUW 3aTy4eHO YaCTOTHO-KEPOBAHUI MPUBO/I.

VY po6oTi [24] po3po06IiieHO METOT HANTAIIITYBaHHS MPUCTPOIO MJIABHOTO MYCKY
MPUBOJIY CTPIYKOBOTO KOHBEEPA, IKUH JO3BOJISIE MIHIMI3YBaTU €HEPTOBUTPATH TIPH
3a0e3MeueHHl OOMEeXEeHb Ha BEJIMYMHU 3YCHJUIS y CTPIYLll Ta CTPYMY JIBHUTyHA. Y
cTarTi [25] onrcaHo METOAUKY ONTHUMaibHOro HanamTyBanHs Yl ans mexanizmy

3MiHHM BWJIbOTY BaHTaxy OalToBoro kpana. TyT npoBe/ieHa MiHIM13a1[isl CHJIOBUX Ta
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CHEPreTUYHUX KPUTEPIi SKOCTI, OJTHAK 1033 YBArow 3aJHINAINCE OOMEKEHHS 31
CTOPOHU MEXAHIYHOI Ta EJIEKTPUIHOI CTOPOHU CUCTEMH.

Meroto gocnikeHHsT € po3poOKa METOy ONTUMAJIBHOTO HajallTyBaHHS
npusofy 3 UIl, sikuit 61 6yB JOCKTH 3araJbHUM Ta J1aBaB 3MOTY JIETKO BiIIIYKYBaTH
YuCeIbHI 3HAaUEHHS ONiiHuX napametpis UIl.

bynemo posrasigaty wotupu napamerpu YIl, siki He0OX1THO HaNAIITYBaTH:
XapaKTEPUCTUKY HAPOCTaHHS 4YacToTh Hampyru xuieHHs AJIK3 (pexumuuii
napameTp); MO4YaTKoBe 3HaYeHHs Hanpyru Uy Ta 4aCTOTH fj )KUBJICHHS 1 TPUBAIIICTD
HApOCTaHHS YaCTOTH JI0 HOMIHAJTBFHOTO 3HaUEHHS 7.

bynemo posrisnaté BUMaI0K KOJIM NPU MYCKY MEXaHi3My HiAHOMYy BaHTax
Ha TaKy BiACYTHIM. Taki BUNAJAKUA JOCUTh YaCTO 3yCTPIUAIOTHCS MPU BUKOHAHHI
LIUKIIIB HABAHTAXKYBaJbHO-PO3BAaHTAXKYBAJbHUX omepamid. Toal MexaHIYH1
nepexiJiHi mpouecu (Mpy>KH1 KOJMBAHHS BaHTAXKy Ha KaHaTi, KOJIMBAaHHS MOCTOBOT
KOHCTPYKIIi) HE MalOTh 3HAYUMOTO BIUIUBY 1 HUMU MO’KHA 3HEXTYBaTH. Y I[bOMY
BUIAJKY cucTtema piBHAHB (2.13) omumcye nyck AJIK3 13 onHMM mnpuegHaHUM
€JIEMEHTOM, SIKHI BOJIO/IE IHEPIIMHUMH BIIACTUBOCTSIMH.

JIs 1€ 3a1a41 HATAIITYBaHHS BBEJIEMO HACTYITHI OOMEKEHHS:

wde (T) 2 a)HOM;

max(P) < F,,,;

6> max(i,, ) <i

(4.79)
HOM
€ Wuoms Proms Inow — HOMIHAIBHI BEJIUYMHU KYTOBOI IIBUAKOCTI JBUTYHA, HOTO
NOTYXHOCTI Ta cuinu crpymy. OOmexeHHsa (4.79) 3agatoTh BUMOIHM  IOJAO
000B’s13k0BOr0  focsirHeHHss AJIK3 HOMIHaIBHOI MIBUAKOCTI TIPU  IYCKY,
HENEepPEeBUILEHI HOMIHAIBHOI MOTY>KHOCTI Ta BEIMYMHU JBOKPATHOTO HOMIHAJIBHOTO
CTpyMy JABHUTYHA.

Kpurepiem ontumansaocTi HanmamtyBanusa Yl € HactymHuit Bupas:

T
JR G2, +ily)+ Ry @3, +13,))dt
Cr=T+"2

T ’ (4.80)

[, +U i)t
0
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SKMM Ha KOMIIPOMICHIH OCHOBI BpaxoBy€ BHMOTY MiHIMI3alii TpUBAIOCTI
HAapOCTaHHS  YacTOTH  HANpyrd  OJKUBIEHHS Ta  MOKa3HUK  BIJHOCHOI
eHeproepeKTUBHOCTI (BIIHOIIICHHS BTpAT €HEprii 0 BUTPAT €HEprii MpoTArom
nycky AJIK3).

3amaua (2.13), (4.79), (4.80) € nocuTh CKJIAQTHOIO, BOHA HENIHIHHA B CHIY
HeniHiiHOCTI Mojeni (2.13) ta kpurepiro (4.80), a HasgBHICTH oOMexeHb (4.79)
3HaYHO YCKJIAJHIOE ii po3B’si3aHHA. s Toro, mo0O oTpuMaTu po3B’S30K 3aaayl

3BEZIEMO 1i JI0 3a7a4l O€3yMOBHOI ONTUMI3aIlii:

for =Cr+Po, +P,0o, +Po,,

0, axwo w, (T)=w

B =10, —0,(T)
1)

HOM

HOM 2

, akwo o, (T <o, ;

HOM 2

0, axwo max(P)< P,
P, =< max(P)

om >

, Akwo max(P) > P, (4.81)

om
HOM

(0, sixwo 67 max(i,, ) <i,.;

.HOM >
P, =467 max(i
’ #, axuo 6> max(i,, ) > i

HOM ?

L lHOM

ne Py, P>, P —mrpadni QyHKIii, ki BiqoOpaxaoTh BUMOTH BUKOHAHHS 0OMEKEHb
(4.79); 01, &, O3 — BaroBi KOe(IIMIEHTH, BEIMYWHU SKUX IMTI0paHi TaKUM YHHOM,
mo6 chopMyBaTH HOTPiGHY TOmoONOriI0 HinkoBoi QyHKIIT for (5=10'°, &=10°,
5=10%).

Jns Ttoro, mo0 oOTpuMaTH BEIMYUHY for HEOOXigHO: 1) 4YHCeNIbHO
MPOIHTETPYBATH CUCTEMY PiBHAHD (2.13) npu 3aaHiid XapaKTEPUCTHILI HAPOCTAHHS
YacTOTHU HAIpyTH KUBJIEHHA (2.14) Ta uncenbHUX 3HaYeHb napametrpiB U, fo, T; 2)
BU3HAUYNTH BenuunHy kputepiro (4.80); 3) pospaxyBatu BeaWMYMHH IITpadHUX
KOMITOHEHTIB (4.81) Ta oTpuMaTH BeIMYMHY 11JIbOBOI (yHKIIT (4.81).

Takum dYWHOM, BUXIJHY 3a7ady BIAJOCh 3BECTH 10 3a/1adli 0e3yMOBHOI

onTuMizaii:
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argmin f,. (c, Uy, fy, T), (4.82)

c, Uy, fo.T

Jie ¢ — HOMIHaJbHa 3MiHHA, SIKA BH3HAYA€ XapaKTEPUCTUKY HAPOCTAHHS YaCTOTU

HanpyTu xuBieHHsa AJIK3:

f;» Axkwo c = 0;
f,» axuwo c = 1;

f= f.» AKwo ¢ = 2; (4.83)
Jsy» AKWO € = 3.

Jns  BiOmIyKyBaHHS MIHIMYMY LuIb0oBO1  (GyHkmii (4.82) 3acTocyemo
Moaudikaiito Meroxy poro dyactouok VCT-PSO [12], ska Bosojie€ AOCUTH
MOTYKHUMH TTONTYKOBUMH BJIACTUBOCTSAMU. [Ipu miboMy 3a1amM0O pO3MIpHICTH POIO
20 yaCTUHOK, KIJTBKICTh iTepatiii 50, a mapametp RC=S5.

[lepenyciMm BKaxeMo mapaMeTpH, siki 00paHi Jisl po3paxyHKy (Taoun. 4.14).

Tabmuusg 4.14 — ITapamMeTpu MexaHi3My HiAHOMY BaHTaKy MOCTOBOI'O KpaHa

[Tapamerp Onununs Bumipy | Benmunna
Won pan/c 60,2
Pron KBT 60
Lnom A 90,1

p - 5
M, Hwm 1569,7

J KrMm> 25970
R Om 0,06
Ry Om 0,033
X, Om 1,31
Xi OMm 0,136
Xo OMm 0,133

OO6uacTi 3Ha4eHb ApTYMEHTIB 1111h0BO1 (PyHKIIIT (4.82) BKazani y Tabm. 4.15.
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Tabmuis 4.15 — O6nacti 3HaYeHb ApTrYMEHTIB HIIbOBO1T (QYHKIIT

AprymMmeHr OO6nacTh 3HAYEHDb
c 0...3
Uo 0...380
fo 0...50
T 0,1...3

Pesynpratu minimizamii nimeoBoi ¢yHkHii (4.82) 300paxeni Ha puc. 4.25. 3
puc. 4.25 BunHo, mo npu podoti anroputMy VCT-PSO BigdOynoch aBa pizkux
3MEHIICHHS I1Ib0BO1 (yHKII. BOHM acouioloThes 13 MEPETBOPEHHSIM y HYJb
BIJIMOBIJTHUX IITPAPHUX KOMIIOHEHTIB I[IbOBOI (DYHKIII: IEPILINA ,,3pUB” for BHHUK
Ha 21-i1 itepamii anroputmy (komu P,=0), a npyruit Ha 33-i1 itepamii (P3=0).

[ tpadHuii KOMIIOHEHT P; 3 MepIIO K ITepalli OyB piBHUI HYJIIO.

B T
1055 - E
107 ¢ .
104; ._ o

W r

S C ]
b ’10005 5
’10[]; 3
10¢ E
1§I 1 1 1 1 I_E
0 20 40 60 80 100

imepauyir
Pucynox 4.25 — I'padik 3meH1eHHs 1inboBoi GyHKIT (4.82) mpu 3aCTOCYBaHHI

meroay VCT-PSO (Bick opauHat — morapudmivna)
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VY pe3yabTari OTpUMAaHO YMCENbHI 3HAUE€HHS apTyMEHTIB LUTHOBOI (DYHKIIT, HA
SKHX BOHa HAOyBa€ MiHIMyMY 1 5IKi € onTUMaIbHUMH HanmamTyBanHsMu YIT: ¢=1 (S-
noAiOHa XapakTepucTruka HapocTaHHs yacTtoTu), Up=2,9 B, f0=3,8 I'n, 7=2,1 c.

Jlst aHammi3y OTpMMAaHHUX Pe3yJabTaTiB HaBedeMo TpadiuHi 3aJeKHOCTI (pHC.
4.26). Anami3 rpadiuHUX 3aJCKHOCTEH, K1 HaBeAeHO Ha puc. 4.26, mokasas, 110
ONTUMAJIbHUM 4YacToTHO-KepoBaHuil myck AJIK3 BimOyBaeThcsi 3a S-1m010HOIO
XapaKTepUCTHKOI0. EnexkTpoMarHiTHH MOMEHT ABUTyHaA (puc. 4.26, 0) Mae sIBHO
BUPAXEHUHN eKCTpeMyM. Y MOCTaHOBIII 3a7a4l HOoro BeJMyruHa He Oylia BpaxoBaHa.
ToMy y neskux BUMAAKax Taka BEJIMYWHA KPYTHOTO MOMEHTY MOXKE BUKIMKATH
MOJIOMKH Yy MEXAaHIYHHUX eJleMeHTax npusoay. st Toro, mod nporo He crajiocs,
HEOOX1/IHO BpaxOBYBaTH BUMOTY HENEPEBULICHHS TPAHUYHOIO 3HAUEHHSI MOMEHTY
y MOCTaHOBOYHIN yacTUHI 3a7a4i. Lle € mepcrnekTuBO NOJaIbIINX AOCTIIHKEHb Y
JTAHOMY HaIIPSIMKY.

[Tix cunu ctpymy AZIK3 (puc. 4.26, r) npunanae Ha 0,1 ¢ — B MOMEHT KOJIM HE
BiOyBaeThCs pyx potopa. [lpu oMy cTpyM HapocTae 3 HyJIbOBOTO 3HAUYCHHS 0
MoMeHTy, konu porop AJIK3 mounnae pyx 1y oro oomotkax 3’siBisiethesi EPC,
sKa 3MEHIIyE HApOCTaHHsA CTpymy. s mbOro X mepiogy uacy XapakTepHa

BIJIHOCHO HM3bKa eHeproedextuBHicTh AJIK3.
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Pucynox 4.26 — I'padiku xapakTepuCTUK 4acTOTHO-KepoBaHoro mycky AJIK3
MEXaHI13My MIIHOMY BaHTaXy IIPH ONTUMaIbHUX HanamTyBaHHsAX YIl: a) kyroBa
mBuakictb AJIK3; 6) 3Benenuii enexkrpomartitTauii MomeHT AJIK3; B) cuiia
ctpymy AJIK3; r) coskuBaHa NOTY>KHICTh (YOpHA KpHUBA) 1 BTPATU MOTY>KHOCTI

(cipa kpuBa) AJIK3

JlilicHo Bcs eHepris, fKa MIABOAUTHCA 1O NPHUBOJY, MHEPETBOPIOETHCS Y
JUKOYJIEBY TEIUIOTY. Y MOAABIIOMY YaCTHHA €HEPril ePETBOPIOETHCSA Y KIHETUUHY
eHeprito pyxy poropa AJIK3 Ta npuenHaHuX eleMeHTIB (3y04acTux KoJjic, My,
KaHaTHOTO OapabaHa MeXaHi3My TIIHOMY BaHTaXy TOIIO) 1 MEPEpO3NOaLT
CHEPreTUYHUX MOTOKIB 3MIHIOETHCS: €HEProehEeKTUBHICTH IPUBOJTY 3POCTAE.

KpiMm sikicHOTO aHasi3y NMpoBEAEeMO aHali3 YUCEIHHUX OIIHOYHUX MOKA3HUKIB
onTUMalibHOTO pexumy nycky AJIK3 (taba. 4.15).

AHai3 NOKa3HUKIB, sIK1 HaBeAeH1 y Tab. 4.15, moka3zye, 1110 0OMEKEHHS 111010
HEIMEepPEeBUIIEHHS! MAKCUMAaJIbHOI CUJIM CTPYMY Ta HOMiHaiIbHOI moTykHocTi AJIK3
Butpumani. Cepenne (3a Bech mnepiony mnycky) 3HadeHHs KKJ[ piBae 77%.
3a3HauyuMoO, MO0 TPH BIJICYTHOCTI OOMEXEHb MOXJIMBO JOCSITHYTH OLIBIIOTO
3HaueHHs1 KK/I, 1m0 € mepcrnekTuBO MOJAaiblInX JOCIIKEHb (3BICHO, IO TaKl
JOCITIJIKEHHSI TIOBUHHI CIIMPATHUCh HA OOTPYHTOBAHY BiJICYTHICTh OOMEXKEHb 11010

CWJIH CTPYMY, IOTYXHOCTI, €IEKTPOMArHiTHOr0 MOMEHTY TOLIO).
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Tabmuisg 4.15 — OiHOYHI TOKA3HUKK OMTHUMAIBHOTO pexkumy mycky AJIK3

Onuuuis Bennuuna
[Toxa3Huk .
BUMIpY
MakcuManbHH# €1eKTPOMArHiTHUM MOMEHT kHwM 1,206
CepeHbOKBaIpaTUYHE 3HAUCHHS
' kHwm 0,841
€JIEKTPOMArHITHOTO MOMEHTY
MakcruMalibHa OTYXKHICTh kBT 59,97
CepenHbOKBaIpaTUYHE 3HAYCHHSI IOTYKHOCTI kBT 36,24
MaxkcumainbHe 3Ha4€HHsI CUJIU CTPYMY IIPUBOLLY A 173,3
Butparu eneprii kJIx 79,79
Brpatu eneprii k/Jx 18,36

Pe3ynbraty mpoBeneHOro JOCHIIKEHHS AAl0Th IMiJICTaBU 3pOOMTH HACTYIIHI
BUCHOBKHU. P03p00jeHO MeTOj MOILIyKYy ONTHUMAJIbHHUX HajalllTyBaHb YacCTOTHO-
KEpOBAHOI'O TPUBONY, SKUN 3abe3nedye OOMEXKEHHs, 10 HaKIaJalThcs 3a
ymoBaMu BUKOHaHHS nycky AJIK3, Ta MiHiMi3ye kpuTepiii skocTi. OcTaHHIN MOXke
OyTH 3aJJaHUM JIOBUIILHO Y CEHC1 CBOET (PI3UYHOT CyT1 (EHEPTeTUUHUMN, IEKTPUYHUH,
JUHAMIYHUN, KIHEMaTUYHHM TOIO) Ta MaTeMaTu4yHoi ¢opMu (HETIHIAHUM,
Henu(epeHIliioBHUM, PO3PUBHUM TOIIO). TakMM YMHOM, MOXXHA BBa)XaTH, IO
METO/]l € JOCUTh 3arajibHuM. /{7151 Horo 3acTocyBaHHS HEOOX1THO MaTH MapameTpu
AIK3, nns skoi BUKOHYEThCS omnTtuMmanbHe HajamryBanHs YII. Ortpumani
pe3yJabTaTU MOBHICTIO 33/I0BOJIbHSIIOTH MOCTaBJIEHUM BHMOTaM IIIOJI0 OMTHUMI3aIlli
HAJIAIITYBaHb YacCTOTHO-KEPOBAHOTO TMPHUBOAY MEXaHI3MY MIIHAOMY BaHTaxXy
MOCTOBOro KpaHa. JlilicHO, MakcMMalibHI 3Ha4eHHs NOTyxHOCTi (59,97 kBT) Ta
cunu ctpymy (173,31 A) He MepeBUIYIOTh BCTAHOBJICHI TpaHUYHI 3HAYCHHS.
Cepenne 3nauenns KK AZIK3 npu mycky piBae 77%, TpUBaJicTh MMycKy piBHa 2,1

C.
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PO3JILI 5

EKCHEPUMEHTAJIBHE JOCJ/IIZKEHHS OIITUMAJIBHUX
PEXXUMIB PYXY MEXAHI3MIB BAHTAXKOIIIAHOMHHAX MAILIUH

5.1 Onmc 00’€KTIiB eKCIIEPUMEHTAIBbHUX JOCJIKEHb

Bci  excriepuMmeHTanbHI  TOCHIIKEHHST OYyJ0 TpPOBEACHO Y JiabopaTopil
JMHAMIKU MalvH Kadeapu KOHCTPYIOBaHHA MalllvH 1 o0najaHanHs HarioHanbHOTO
YHIBEpCUTETY Oi0pecypcCiB i MPUPOTOKOPUCTYBAHHS YKpaiHW. 30BHINIHIA BUTIIS
7a00paTOPHUX YCTAaHOBOK, SIKI OyJM 3adisiHI y TMPOBEICHHI €KCIEPHUMEHTATBHHIX
JOCITIIKEHb, TTOKa3aHo Ha puc. 5.1.

MexaHi3mMu MepeMilIeHHs Bi3Ka Ta MiAioMy BaHTaXXy MPEACTABICHI Ha OTHIN
nabopaTopHiii yctaHoBIll. HOMiHanbHI MapaMeTpu yCTaHOBOK HaBeIeHO y TabiI. 5.1-

5.3.
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B)

Pucynox 5.1 — 30BHIIIHIN BUTIISAA TAOOPATOPHUX YCTAHOBOK: a) MEXaHI3M

nepeMileHHs Bi3Ka 13 BaHTa)XXKeM Ha THYYKOMY Mi/Bici; 0) MeXaH13M MOBOPOTY

0aITOBOrO KpaHa; B) MEXaHI3M MiAHOMYy BaHTaxXy
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Tabmung 5.1 — HoMiHanbpHI mapaMeTpu eKCIIepUMEHTAIbHOI YCTAHOBKH MEXaH13My

MePEMIITIICHHS Bi3Ka 13 BAHTAXKEM

[TapameTtp 3HaueHHs
3BezieHa Maca Bi3Ka, KT 77
IBUIKICTD yCTAIEHOTO PYXY Bi3Ka, M/C 0,33
HoMinaiibHa ~ TOTYXXHICTh  TNIPHUBOJA  MEXaHI3MY
nepeMilleHHs Bi3ka, BT 80
Maxkcumanbhe pyuriitHe 3ycuiuisa, H 132
Cuna cTaTU4HOTO ONopy pyxy Bizka, H (70+m;)-g-0,162%*

* BenuuuHa KoedirienTa ctatuaHoro onopy 0,162 BU3HaUeHA €KCIIEPUMEHTAIBHO;

y Ta01. 5.1 m; Mo3HaYeHO Macy BaHTAXKY.

Tabmuusg 5.2 — HomiHanbH1 NapaMeTpy eKCIIEpUMEHTAIIbHOT YCTaHOBKHU

0aIToBOrO KpaHa

[Tapametp 3HaueHHs
1 2
3BezieHa Maca Bi3Ka, KT 1,7
HowminanpHa MBUAKICTH TOBOPOTY KpaHa, paj/c 0,159
[lepenatoune ynciio MeXaHi3My MMOBOPOTY KpaHa 1153,5
HomiHanbHa MBUAKICTE 00€pTaHHS JBUTYHA MEXAHI3MY
885
MOBOPOTY KpaHa, 00/XB
HowminanbHa MOTYXHICTh ABUTYHA MEXaHI3MY TTOBOPOTY
180
KpaHa, Bt
BanTaxomiagiioMHICTh KpaHa, KT
Ha MaKCUMaJbHOMY BHJIbOT1 BAHTAXY 5,6
Ha MIHIMaJIbHOMY BHJIBOTI BAHTaXKy 14
Bucota migiioMmy BaHTaXy (IOBXKHHA THYYKOTO MABICY), M:
MiHIMaJIbHa 1,0

MaKcHMaJlbHa 1,7
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[Tponossxenns Tabdm. 5.2

1 2
BumiT BaHTaXXy KpaHa, M:
MIHIMaJIbHUH 1,90
MaKCUMaJIbHUMN 3,14

Tabmus 5.3 — HoMiHaiabpHI mapaMeTpu eKCIIEpUMEHTAIbHOI YCTAHOBKH MEXaH13My

iAoMYy BaHTaxy

[Tapametp 3HavyeHHS

YcraHoBKa

MaxkcumanabHa BaHTaXKOIIIHOMHICT, KT 500

JloBKMHA THYYKOTO MiBICY BAHTAXKY, M:

MIHIMaJbHa 1,0

MaKCHMaJIbHa 2,1
HoMinanpHa MOTYXKHICTE TPUBOAY, KBT 1,1
HoMiHanbHa MIBUAKICTE MIAHOMY BaHTaXYy, M/C 0,155
Kpatnicts monicnacra 2

YHacTOTHO-KEPOBAHUY NTPUBOJ

[ToTy>HiCTh YaCTOTHOTO MEPETBOPIOBaya, KBT 2,2
3aKOHU HApOCTaHHsI/CIIaJaHHs YaCTOTH JliH1MHMH, S-mox10HUH,
Hanpyru >KUBJICHHS MMOABIMHUI S-11010HUHA
TpuBanicTh HAPOCTAHHS/CIIAITAHHS YACTOTH
0,1...9999

HaIIPYTH KUBJICHHS, C
[ToyaTkoBa HampyTa >KUBJICHHS IPUBOY, % Bl
HOMIHAJILHOT'O 3HAYEHHS:

MIHIMaJIbHA 0

MaKCHUMaJIbHa 30
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5.2 IlnaH npoBeleHHS eKCIePUMEHTAJIbHUX 0Ci/I?KEeHb

[Tnan mpoBeJeHHS eKCIIEPUMEHTAIBHUX JOCITIKEHb CKIAIAE€ThCs 13 TPHOX
cepii (3a pI3HUMH YCTaHOBKaAMH KpPaHOBUX MeEXaHI3MiB). Y TmepImiid cepii
CKCIIEPUMEHTIB JOCIIKYEThCS ONTUMAIbHE 32 IIBHIKOIIEI0 KEpyBaHHS PyXOM
CUCTEMH ,,Bi30K - BaHTaX TPU YCYHEHHI MasTHUKOBUX KOJIMBaHb BaHTaxy. [y
TOT0, 1100 BCTAHOBUTH YHIBEPCAJIBbHICTh OTPUMAHOTO KEPYBaHHS, a TAKOXK BILTUB
JWHAMIYHUX TTapaMeTpiB CUCTEMHM Ha SIKICTh peaiizallii ONTUMaIbHOTO KEpYBaHHS,
OyJ10 po3pO0IEHO TUIaH MPOBEACHHS MEPIIOT cepii eKCrepuMeHTIB (Tab. 5.4)

Tabnuus 5.4 — [1nan nepiioi cepii eKCIepUMEHTATbHUX JOCHTIIKEHb

dakTop PiBens BapitoBaHHS
Maca BaHTaxy, KI 14 27 40
ExBiBaneHTHa JOBKHWHA THYYKOTO IM1/IBICY BAHTAXKY,
1,2 12,11,22,1]1,2(2,1
M
Howmep ekcnepumeHnTy 1 12]314]5]|6

JUis ONTHMAaNbHOTO 3a IIBHMJKOIIEI0 KEPYBAaHHIO PYXOM CHCTEMH ,,BI30K -
BaHTaX OyJO0 pO3paxOBaHO MOMEHTH NEPEMHUKAHHS KEpyBaHHA — PYILIIHHOTO
MOMEHTY JBUryHa (Tabia. 5.5). BumiproBaHMMM XapakTE€pHUKaMU MEpIIOi cepil
EKCIIEPUMEHTIB €: 1) MOJ0KEeHHs BaHTaXy (MasTHUKOBI KOJWBAaHHS BaHTaXYy); 2)
MOJIOKEHHS BI3KA.

Tabnuusg 5.5 — TpuBanocTi eTamniB po3roHy CUCTEMH ,,BI30K-BAHTAXK MPHU

ONTUMAJIbHOMY 32 HMIBUAKOAIEI0 KEPYBAaHHI MEXaHI3MOM IEepPEMIIIECHHS Bi3Ka

Eranu TpuBamicTs eramis, C
[Teprmii 0,30 | 0,32 | 0,34 | 0,36 | 0,39 | 0,41
Hpyruit 0,62 | 0,87 | 0,53 0,76 | 0,44 | 0,66
Tperiit 0,30 | 0,31 | 0,34 | 0,36 | 0,39 | 0,41
Homep ekcnepuMeHTy | 2 3 4 5 6
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Jlpyra cepisi eKCIEepHUMEHTIB Majia Ha METI BCTAaHOBUTH SKICTh peajizaiii
ONTUMAIILHOTO KEPYBAaHHS MEXaHi3MOM TOBOPOTY YCT@HOBKH OAalITOBOTO KpaHa
IpU YCYHCHHI MasTHUKOBUX KOJHMBaHb BaHTaxy. sl 1boro po3pobieHo TuiaH
MIPOBEJICHHS €KCIIEPUMEHTANIBHUX JTOCHIKEeHb (Tal. 5.6).

Tabmug 5.6 — [1nan apyroi cepii eKCiepuMEHTAIBHUX JTOCTIKEHb

daktop PiBeHb BapitoBaHHs
Butit BaHTaXY, M 1,90 3,14
Maca BaHTaxy, Kr 5,6 14 5,6 14

ExBiBaJieHTHa 1OBXKHHA
o 1,0 (1,7 10|17 10| L,L7 | 1,0 | 1,7
THYYKOTO MiJIBICY BaHTaXYy, M

Homep ekcnepuMmeHTy | 2 3 4 5 6 7 8

JUIst oNTUMAaJIBHOTO KEPYBAaHHS OYJIO pO3paxOBaHO BEJIMYMHU KOE(IIEHTIB
MOJIIHOMA, Ha SIKOMY 3HaWJIEHO PO3B’A30K 3a7ayi:
2
t t T—-tt
Mszax A0+A1?+A2 ? T ?9 (51)
ne M — pyuwidHUA MOMEHT MPUBOJY MEXaHI3MYy HOBOPOTY KpaHa; Mpax
MaKCUMaJbHUI pYyIIIHHUA MOMEHT TMPUBOJY MEXaHI3My MOBOpPOTY KpaHa
(Mmax=1123 Hwm); t — wac; T — TtpuBamcth posrony (7=1,5 c¢); Ao, A1, A2 —
KOe(DILIEHTH MOJIHOMA.
KepyBanns (5.1) nae 3Mory yCyHyTH MasiTHUKOBI KOJIMBaHHS BAHTAXKY y KIHIII

pPO3rOHY Ta MIHIMI3YBaTH CEpPEIHHOKBAJPATUYHE 3HAYCHHS PYIIITHOTO MOMEHTY

T
T || M’dt i e i
. UucenbHi 3Ha4eHHs Koe(iieHTiB noaiHoMa Ay, A1, A2 3aHECEHO Y
0

Tabmn. 5.7.
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Tabmuis 5.7 — OntumanbHi 3HaueHHs Koe(inieHTiB GpyHkuii kepyBaHHs (5.1)

PYXOM MeXaHi3My IOBOPOTY KpaHa

Homep Koedimient
EKCIEPUMEHTY Ao A A
1 0,0665 -0,2154 0,2155
2 0,1239 -0,5013 0,5008
3 0,0539 -0,0715 0,0717
4 0,1143 -0,3727 0,3727
5 0,0517 -0,048 0,0482
6 0,1119 -0,349 0,3491
7 -0,0269 0,5661 -0,5662
8 0,0736 0,0628 -0,0627

BumiproBaHMMH BETMYMHAMU JIPYTO1 cepli €eKCIIEPUMEHTIB €: 1) MOJ0KEHHS
BaHTaXy (MasTHUKOBI KOJMBaHHA BaHTaXy); 2) KYyTOBE MOJOXKEHHS CTpUIU
YCTaHOBKH.

TpeTboi cepisi EKCIEepUMEHTIB Ma€ Ha METI BCTAaHOBUTH aJIeKBAaTHICTh
METOJUMKA ONTUMAJIBHOIO HaJAITYyBaHHS MapaMeTpiB YacTOTHO-KEPOBAHOIO
MPUBOIY MEXaHI3MY MAHOMY BaHTaxy. J{Jisl Iboro po3po0IIeHO IJIaH MPOBEACHHS
EKCIIEPUMEHTAIbHUX JOCHIKeHb (Tabn. 5.8). OnTuMalibHUMU 3a BUTpaTaMu
€Heprii 3HaYeHHSMM HaJallTyBaHb YaCTOTHO-KEPOBAHOTO MPHUBOAY € JIiHINHA
XapaKTepUCTHKAa HAPOCTAHHS/CTIAJaHHs YacTOTH HAmpyrd OSKUBICHHS TIpU
oYaTKOBIM Hanpy3i xuBieHHs 0 B.

Bci excnepumeHTH TpoBeeHI MpH MiaioMi BaHTaxy wmacor 40 kr Ta
MOYaTKOBIM JOBXHHI THYYKOTO mijBicy 2,1 M. BumiproBaHuMH BETMYUHAMH TPETHOT
cepii eKCIepUMEHTIB €: 1) 3ycuiuis y TUILI KaHaTa; 2) cuja cTpyMmy a3y NpuBOay
(eIeKTpOABUTYH); 3) MPUCKOPEHHS BaHTaXy Yy BEPTUKAIbHOMY HaIpsMKY; 4)
HIBUIKICTh KaHaTHOro OapaGana. Jlyng 1i€i cepii e€KCHEpPUMEHTIB HYJIbOBUMI

EKCIIEPUMEHT O3Ha4a€ poOOTY IBUTYHA HA IPUPOAHIN MEXaHIUHINA XapaKTEPUCTHIII.



Ta6muis 5.8 — [1man TpeThoi cepli eKCIIepUMEHTAIBHUX JTOCTIHKEHb

dakTop

PiBenb BapitoBaHHS

3aKoHU
HapOCTaHHS/CIIaTaHHS
JaCTOTH HaINPyTH

KUBJICHHA

JIiHIAHUNT

S-nmom10HMM

MOABIMHUN S-110110HUNI

ITouaTkoBa Hampyra
YKUBJICHHS] TPUBOY

(% B11 HOMIHAIBHOT)

10

30

10

30

10

30

TpuBamicts
HapOCTaHHs/ciagaHHs
YacTOTH HAIpyru

JKHUBJICHHA, C

0,5

1,0

0,5

1,0

0,5

1,0

0,5

1,0

0,5

1,0

0,5

1,0

0,5

1,0

0,5

1,0

0,5|1,0

Howmep

EKCIIEPUMEHTY

10

11

12

13

14

15

16

17

18
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5.3 Bu0ip naBaviB Ta NpUCTPOIO 300py AaHUX

5.3.1 JaBaui

Jist  BuMipioBaHHS (QI3UYHMX XapaKTEPUCTHUK, SKI BUHUKAIOTH MIPU
CHHTE30BAHOMY KEpYyBaHHI PEXHMaMH PYXy BaHTAKOMIIHOMHUX MalIuH OyJo
3anistHO JaBadvi ctpymy [1] (puc. 5.2, a), miniitHoro [2] (puc. 5.2, 6, €) Ta KyTOBOTO
[3] nepemimenss (puc. 5.2, B, €), npuckopeHHs [4] (puc. 5.2, 1), a TaKOX 3yCUILIA

[5] (puc. 5.2, n).
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Pucynok 5.2 — 30BHilHINi BUTIISI AaBadiB, K1 BAKOPUCTAHI PU POBEIACHHI
€KCIIEPUMEHTAJIbHUX JOCIIIKEHB: a) JaBad CUJIIM CTPYMY, 1O CIIOKUBAETHCS
ACMHXPOHHUM €JIEKTPOJABUTYHOM MEXaHi3My; 0) TiHIHHUN €HKOIEP MOJI0KCHHS
Bi3Ka; B) 1aBay KyTOBOTO MOJIOKEHHS BaHTAXY; I') aKCEIEPOMETP; ) TEH30METP;
€) EHKOJIep MOJIO’KEHHS KaHaTHOro 0apabaHa; €) JaBad KyTOBOTO MOJIOKEHHS

CTpiIHn

JlaBau cuid CTpyMy BHMIPIOE MHUTTEBI 3HAYCHHS CWJIM CTPyMy, SKUH
CIOXKMBAETHCS OJIHIEIO (PA3010 ACHHXPOHHOTO €JIEKTPOoABUTYHA. OCTaHHIM OTpUMY€E
JKUBJICHHSI BIJl YaCTOTHOTO II€PETBOPIOBAYa, SKUI KEpyeTbCsd 3a JOMOMOIOIO
pO3p0o0IIEHOTO ITPOTpaMHOro 3abe3neueHHs. Y Tad. 5.9 HaBeIeHO OCHOBHI TEXHIYHI
XapaKTEepUCTHKH JaBaya CHIIU CTPyMY.

Tabmus 5.9 — OCHOBHI TeXHIUHI XapaKTEPUCTUKH JaBada CUIIU CTPYMY

CSLAI1CD 0612 MEX Honeywell

[Tapamertp 3HaueHHs apaMeTpa
AGcomoTHa Tox1uOKa BUMIpIOBaHHS, A 0,03
Mexi BUMIpIOBaHHsI, A 0...57
Uytnusicts, B/A 0,05
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JlaBaui JTHIAHOTO Ta KYyTOBOTO TOJOXXEHHS MalOTh 3MOTY OTPHMATH
BEJIMYMHU IIOAO TOJOXKEHb Bi3Ka, KaHATHOTO OapabaHy Ta OI[IHUTH MasTHUKOBI
KOJIMBaHHS BaHTaXy B1JAMOBITHO.

Y T1abn. 5.10 HaBeAEHO OCHOBHI TEXHIYHI XapaKTEPUCTHUKU ONTUYHHUX
€KOJIepiB.

Tabnuusg 5.10 — OCHOBHI TEXHIYHI XapaKTEPUCTUKHU ONTUYHUX €HKOJIEPiB

Autonics ENC-1-1-t-24 ta Autonics Megatron MOL40 6 3600

[TapameTp 3HaueHHs mapaMeTpa JJis eHKoJepa
Autonics ENC-1-1-t- | Autonics Megatron
24 MOLA40 6 3600

Hanpyra xxusnenss, B 24 5
CnoxuBaHa cujia cTpymy, A 0,06 0,05
MakcumanbHa IBUIKICTH OOEPTIB

5000 5000
3a XBUJIMHY
3MiHA BENUYMHHU TapameTpy MpH

. . 1 MM 0,1 rpan

reHeparii OJHOIO IMITYJIbCY

JlaBau mpuCKOpeHHs Ja€ 3MOTY OIIHUTU 1HEPIIAHI CUJH, SIKI JIIOTh Yy
€JIEMEHTaX MEXaHI3MiB JJA0OpATOPHUX YCTAHOBOK. ¥Y Tabj. 5.11 HaBeaeHO OCHOBHI
TEXHIYHI XapaKTePUCTUKU aKCEIepOMETpA.

Tabnuug 5.11 — OcHOBHI TEXHIYHI XapaKTepUCTUKH akcenepomerpa MMA7260

[TapameTp 3Ha4YeHHs IMapaMmeTpa
Hanpyra >xuBnenns, B 2,2...3,6
CnoxuBaHa cuja CTpymy, MKA 500
Po6oua Temneparypa, C’ 5...40
Kinbkictsb oceit 3

TenzomerpuuHuii 1aBad S-moAiOHOTO TUITY Ja€ 3MOTY BU3HAYUTH 3yCUIUISA Y
TUILl KaHaTy MEXaHI3My MiadoMy BaHTaxy. Y TaOi. 5.12 HaBelneHO OCHOBHI

TEXHIYH1 XapaKTePUCTUKHU TEH30METPA.
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Tabmu 5.12 — OcHOBHI TEXHIYHI XapakTepucTuku TeHzomeTpa Zemic H3-C3-

100 kg-3B-D41

[Tapametp 3HaveHHs MapaMeTpa

MakcumanbHa Maca, KT 100
Kusnenns, B 5-12
YyTtnusicts, MB/B 1,9988
HemoBToproBanicth, % Bl  TOBHOI  IIaKajIx

. 0,01
BUMIPIOBaHb
Heniniitnicth, % BiJ MOBHOI 11aKaJI BUMIPIOBaHb 0,02
Cymapna noxu6ka, % BiJ MOBHOI IIaKaJl BUMIPIOBaHb 0,02
["icrepesuc, % BiA MOBHOI MIAKaTH BUMIPIOBAaHb 0,02
besneune nepeBaHTaKEHHS, KT 150
HeGe3neune nepeBaHTaX)eHHs, KT 300

Jist  Toro, mo0 BUKOHATH MIACWICHHS CHUTHAIY TEH30MeTpa Oyio

BUKOPHUCTAHO creliainizoBanuii Ten3oniacuaoBad ADAM-3016 [6] (puc. 5.3).

Strain
Gauge

Pucynox 5.3 — 3oBHimHii TeH3omiacumoBada ADAM-3016

Y tabn. 5.12 HaBeIeHO  OCHOBHI  TEXHIYHI  XapaKTEPUCTUKHU

TEH3O0M1ICUIIFOBayYa.
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Tabmus 5.12 — OcHOBHI TEXHIYHI XapaKTepUCTUKU TeH3omiacuiaoBaya ADAM-

3016
[Tapametp 3HaueHHs apamerpa

Hanpyra xxusnenss, B 1...10
Buxigna nampyra, B 0...10
Pospsianicts AL, 61T 16
MakcumarnbHa npuKiajeHa Hanpyra, B 1000
MakcumarnbpHa 4acToTa CUrHAITY, Kl 11 2,4
Temneparypauii gianason, °C -10...70

Jiist Toro, o6 3a6e3nedayBaT BUMIPIOBAHHS 3yCHUIUIS ITPOBEACHO TapyBaHHS
TEH30METpa 13 TeH30I1IcuitoBadeM. ['padik TapyBaHHs (JIiHIS YOPHOTO KOJIbOPY) Ta
BIJIMOBIJIHI BUXIJAHI JlaHl, 3a SKUMH TMPOBEJACHO TapyBaHHS (Cipl TOYKH),

Ipe/ICTaBIICHI HA puc. 5.4.

400 [
x 350
~
g
: 300
S
3
g 250
n
-
&
S 200
S
=
™ 450
100} ]

0.2 0.3 0.4 0.5 0.6 0.7
Hanpyza mexn3onidcuniosaya, B

Pucynox 5.4 — I'padik TapyBanpHuX qanux teazometpa Zemic H3-C3-100 kg-3B-
D41 13 Ten3zomiacumroBauem ADAM-3016
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JIiHiiiHa XapaKTEepHUCTUKA, sIKa OTPUMaHa y IPOIEC] TapyBaHHS 1 sIKa I03BOJISIE
OTpUMATH BEJIMYMHY 3yCWUIA Yy TUIl KaHaTy BiA HANpyrd Ha BHUXOJl

TEH30I11JICUITIOBaYa, OMUCY€ETHCA HACTYITHOIO 3aJI€KHICTIO:

F. =1,6927+544881U | (5.2)

ne F. — 3ycwa y rinmi kanara, H; U, — Hanipyra Ha BUXO/Il TEH30I1ICHII0BaJa, B.

TakuM 4YWMHOM, TEXHIYHI XapaKTEPUCTUKU JaBayiB JalOTh 3MOTy 13
JOCTaTHBOIO TOYHICTIO TpoBecTH (ikcamito ¢i3uyHUX (MEXaHIYHHX Ta
CJIEKTPUYHHX ) XapAKTEPUCTUK PYXY MEXaHI3MiB.

JIist  KUBIIEHHS JaBayiB HEOOXIJHO BHUKOPUCTOBYBAaTH CTaOUII30BaHE
JDKEpeNo KUBJICHHA 13 HU3BKUM pIiBHEM Myibcamiii Hampyru. llum Bumoram
3a0BoJIbHSE TaboparopHuil 610k xBusieHHss HY elec HUA YI ELECTRINICS DC
POWER SUPPLY HY3003M-3 [7] (puc. 5.5), OCHOBHI MOro TEXHIYHI

XapaKTepUCTUKHU HaBeAeHi y Tabum. 5.13.

Pucynok 5.5 — 3oBHimHii Burisi ctabuizoBanoro 6moky xusienns HYelec HUA

YI ELECTRINICS DC POWER SUPPLY HY3003M-3
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Tabmuis 5.13 — OcHOBHI TEXHIYHI XapaKTEPUCTUKU Ja00paTopHOTo OjI0Ka

xuBienHs HYelec HUA YI ELECTRINICS DC POWER SUPPLY HY3003M-3

[TapameTtp 3HaueHHs apamerpa

Hanpyra xxusnenss, B 220+ 10%
Buxinna nanpyra, B:

KaHaiu 1, 2 (peryyibpoBaHi) 0...30

kaHas 3 (MOCTIHHU) 5
Buxinna cuna ctpymy, A:

kaHamu 1, 2 (peryiaboBaHi) 0...3

KaHai 3 (moCTiHHMIA) 3
PiBeHp mymbcariii:

no Harnpysi, MB 0,5

10 CHJII CTpyMy, MA 3
Pob6oua Temniepartypa, °C 0...+40
BinHocHa BoioricTh, % 20...80%

5.3.2 Ilpucrpiii 300py AaHUX

Jlnst 300py eKcrnepuMeHTaIbHUX JAHUX BUKOPUCTaHO MpucTpii m-DAQ 14
[8] (puc. 5.6, a). Ilepemaua maHWX 3 TMPUCTPOIO HA TMEPCOHATHHUN KOMII IOTEP
BimOyBanacs yepe3 USB-nopr.

Ha xomm’roTepi BcTaHoBjeHe MporpamHe 3abesrneueHHs (puc. 5.4 0), ske
Oyno BukopucTaHo st 300py manux 3 m-DAQ 14. 1li gani y nonansiomy Oyiu
30epexkeHl y BUIJSAI TekctoBoro y ¢daina (popmary *.txt). TexHiuHi

XapaKTEePUCTHKHU TiepeTBoproBada m-DAQ 14 nHaBeaeni y Ta6im. 5.14.



XONUT ™ akra Cucremc
www.holit.us

m-DAQ 94

MuxpocHcrema
cbopa ganHbIx

-OAQ Reader vi.2

Pucynox 5.6 — Cuctema 300py manux: a) npuctpiii m-DAQ 14 13 miatoro
MIIKJIIOYEHHS; 0) BIKHO MPOrpaMHOTOo 3a0e3neueHHs 11 npuctporo m-DAQ 14

(m-DAQ Reader)
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Tabmuis 5.14 — TexHiuH1 XapaKTepUCTUKH MPUCTporo m-DAQ 14

[TapameTp 3HavyeHHs a00 XapaKTEPUCTUKA MapameTpa
JKuiienns Bia mmHu USB koM rotepa
CnoxxuBaHa cujia CTpyMy, A 0,25
Po6oua Temmnieparypa, C* 5-40

o . 4 nudepeHIiabHUX a00 8 OTHOMPOBITHUX
KinpkicTs aHaI0roBUX BXO/IIB o
KaHaJIB 13 3araJIbHOIO 3EMJIEIO

Bximnuii nianazon Hampyra, B +10, £5; £2,5 £1,25
Pozpsanicte AL, GiT 14
YacroTa nuckperuzartii, I'1g 65...100000

5.4 Kom’roTepHa peaJi3auisi NpoOBeIeHHS €KCIIEPUMEHTIB

5.4.1 Po3poOka nmporpamMHoOro 3ade3neyeHHst

Jlns  TpoBeNeHHS ~ €KCIEPUMEHTIB  OyJo  po3po0JIeHO  mporpamHe
3a0e3neuenns ,,EXPERIMENTS SOFTWARE by Yuriy Romasevych”. Kon
nporpamHoro 3a0e3neueHHs HaBeneHo y Jlomatky b. Intepdeiic mporpamu
HaBEJCHO Ha puc. 5.7.

Omnumemo okpemi 6:10ku riporpamu. Y 6o, JIOPT” kopuctyBau nporpamu
13 BUMagawdoro MeHio obupae Homep COM-mopry. MoxiuBi  BapiaHTH
COM1...COM6. Taki BapiaHTH MOB’SI3aH1 3 TUM, SIK 1HILIAI3Y€EThCA BIPTyaJIbHHMA
COM-nopt y neperBoptoBaui inTepdeiiciB USB-RS232 (mokmagnimie mpo e Oyzae
CKa3aHO Yy HACTYNMHOMY TianmyHkTi). Hartuckanusm kHomok ,IlinkmroueHHs”
,BinkmoueHHs” oopanuit COM-nopT BIAKPUBAETHCA Ta 3aKPUBAETHCA BIAMOBIIHO.
[Tpu 3akpuromy COM-nopti 650k ,,KEPYBAHHSA” € neaktusaum. Komu COM-
nopt Biakputui, To 010k ,,KEPYBAHHS” akTuBi3y€eThCs 1 KOPUCTYBAU MOXKE
oOpaTy MK 30BHIIIHIM Ta MEPEKEBUM KEPYBaHHSM YaCTOTHOTO MEPETBOPIOBAYA

(UIT). Ocranniii BapiaHT 3B’SI3Ky Ja€ MOKJIMBICTD TIepeIaBaTH KOMaH/IM KEPyBaHHS
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Ha YII. Tlpu oOpanni Bapianty mepexkeBoro kepyBanHs (NET) Ta natuckanHi

kaonku ,,BCTAHOBUTHW” na UlIl 3aropsieThes BIAMOBIIHANA 1HIUKATOP.

Tpusanicme po3z2oHy!
2anbMyaaHHs, cex

2
n Tpueanicme pyxy Ha
HOMI i J

M8 EXPERIMENTS SORTWARE by Yuriy Romasevych @ - O X
norT 3AfJAHHS MACHBY LUIB. Fpadbi =
achikn YacToTH Hanpyrv XUBnNeHHA
COM6  ~| HA3BA OPTA 0 ~ P Py T
0,167 Channels
0,331 Channeld
‘ BIKITIOYEHHS ‘ 0,49
0,643
0,732
KEPYBAHHS 0,666
. .
LI (AA) BCTAHOBHTH ‘ 3;22
= Mep (NET) 0,458 =
0,525 &
CTAHLAPTHI 3AKOHH PO3T/TATTBM 0,677 £
@ JTHHIAHHA ';',335 z
. =4
" S-MOLIGHHA z
T
" MOJBIAHHIA S-MONIEHHA E
=
TAPAMETPH 23
75 ¥cmanena yacmoma, 'y E
E
g
o
=
T

ceK

10 o aa Hanpyaa

% gid HomiHanbHO!

‘ BCTAHOBHTH TAPAMETPH |

HAIPAMOK PYXY

+ Bniso P P " 0 400 0 Enp 0 ED
‘ 0,00 050 1,00 150 2 2,5 0 4,00 450 500 550 6,0

Yac, c

L ek mb w3 w3 md ok k3 3 md mk k=3 =3 ek mk ki md

nycK

¢ Brpago v O i 3aKoHu

v Bydyeamu apadgbiku
Pucynok 5.7 — Inrepderic mporpamuoro 3adesneuenns ,, EXPERIMENTS
SOFTWARE by Yuriy Romasevych”

bnox ,,CTAHIAPTHI 3AKOHU PO3I'/T’AJIbBM” HeoOXimHHI I TOTO,
mo0 3a7aTh OAWH 13 CTAaHJAPTHUX 3aKOHIB HAPOCTAHHS Ta CHAJaHHS 4YacTOTH
HaIPYTH KUBJEHHS NPUBOAY. TyT NpUCYTHI TpU BapiaHTH (JIIHIMHUHI, S-11oA10HMIH,
No/BINHUYN S-110/110HMUIA), 3 IKMX KOPUCTYBA4 MOBUHEH 00paTH MOTPIOHMIA.

Y o6nom ,IIAPAMETPU” kopuctyBau oOupae HACTymHI MapaMeTpu
kepyBanHsa YII: ycraneny yacroty Ha Buxoni UIl, ['; TpuBamicTe HapoCcTaHHS Ha
CHaJlaHHs YaCTOTH, C; TPUBAIICTh PyXy Ha HOMIHAJIBHIN MIBUIIKOCTI, C; TOYATKOBY
Hanpyry xkuBjeHHs, % Big HomiHanbHOI (380 B). Ilicns BuOOpY BiAMOBIIHHUX
napameTpiB kopuctyBau Hatuckae kHomnky ,,BCTAHOBUTU ITAPAMETPU” i
KOMaH/IY 33JlaHHs LIUX MmapaMeTpiB BianpasisitoTbesa Ha UlI 1 3anucytoTbes y Horo
BIJIMOBIH1 OMIIIHI HAJTAIITYBaHHS.

bnox ,,HAIIPAMOK PYXVY” nae 3mory kopuctyBauy OOMpaTd HampsMOK

oOepTaHHs JBUTYHa BIANOBIAHOTO MeEXaHI3My J1a0OpPAaTOPHUX  YCTaHOBOK
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(Hanpukian, ans pyxy Bizka o 6anii). Knonka , JIYCK”, sika akTHBI3y€ThCS JIUIIIE
npu Binkputomy COM-niopTi, 3amyckae notik koman A0 YII mo kanamy 3B’s3Ky.
bnox ,,3AJJAHHA MACHBY IIB.” Oyae ity auiiie npu BUOOP1 mpanopiis
,,ONTUMaJBHI 3aKOHK . Y TOJI BUINE KOPUCTYBAY 33J1a€ y BIIHOCHUX 3HAYEHHSX
(yactiuHM BiJ ycTalieHOi yactoTw Ha Buxomi YII, sika 3amaetscs y Odoin
HIIAPAMETPU”) uacrory nHa Buxomi YII. ILli auckpeTHi 3HA4YeHHS YacTOT
BignpasisoThest Ha YII yepes mpomikok vacy 0,1 c. 3MiHa AUCKPETHUX 3HAYEHB
4acTOT JIO3BOJISIE€ pealli3yBaTH BIAMOBIHI 3aKOHU PYXY TOTO YH 1HIIOTO MEXaHI3MY
7a00paTOPHUX YCTAaHOBOK. XapaKTep 3MiH y Yaci IUX 3aKOHIB BiIOOPAKAETHCSA Y
omomi ,,I'padiku 9acTOoTH Hampyru >KuBIEHHS, [’ mpw ymOBi, IO Mpamopers

,»bynyBatu rpadiku” 0yae 0OpaHO KOPUCTYyBauEM.

5.4.2 AnapartHe 3a0e3ne4yeHHsI

Jist  peamizamii kepyBanHs YII Oymo 3amisHO BiAMOBiIHE amapaTHE
3a0e3MeueHHs: MepCOHAIBLHIN KOMIT FOTEp, Ha TKOMY 3HaXOJIUJIach OIHMCAaHE BUIIEC
nporpaMHe 3a0e3MeveHHs Ta IepeTBOproBayl iHTepdeiciB. 3yMMHUMOCH Ha OMHUCI
octanHboro (puc. 5.8). Bin morpibeH s Toro moO CTBOPUTH Y CHCTEMI

BipTyasibhnii COM-niopt (puc. 5.9). Came uepe3 HbOTO BIAIPABISUINCH KOMAH/IA HA

4Il.

Pucynok 5.8 — 30BHilIHIN BUTJISAI KOHBEpTOpa (TIepeTBOproBaya) iHTepderciB

USB-RS232
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v & DESKTOP-JGKFIVK

i Ayaic-, eigeo- Ta irpoei npuctpel

v B lHwi npucrpoi
Bl Hesigomuii npucrpiii

3 Komn'totep
== Kontponepw IDE ATA/ATARI

. . JaraneHi
% BaTapei

& Bigeoagantepn

Iy BxiaHi Ta BixigHi ayaionpuctpoi oW
- AMCKN

Twun npucTpoio:
BurpofiHuk : FTDI

PosTawysaHHaA:

Port Settings [Opafieep Bigpomoct  MNomi

USB Serial Port {COME)

Mopma {COM 1a LPT) |

Ha USB Serial Converter

CTaH npucTpot

S KoHTponepw cxosmwa
§ KonTponepw yHiBepcankHoi NOCNIZ0BHGT LUMHK
P Mepekesi aganTepy
@ MuLa @ iHLWI BKasiBHI nprucTpol
[ MoniTopn
~ | Mopa (COM 1a LPT)
& USB Serial Port (COME)

MpUCTRIA NPaWDOE HANEXHUM YUHOM,

= [Npuctpol yutansa DVD- abo komMnakT-guckie
B Mporpamnuid npucrpii

I Npouecopn

§3 Cuctemni npuctpol

® Dotokamepu

=l Hepru apyiy

QK Cracysam

Pucynok 5.9 — CkpiH CTOpIHKM AMCHIETYEpa NPUCTPOIB 13 BipTyanbHUM COM-

MIOPTOM y CHUCTEMI

st opranizamii 3B’s3ky Mixk komm'torepoMm Ta YII B HuUX 000X Oynu

HaJaIlTOBaHI OJHAKOBI apaMeTpH 3B’ 3Ky (Tadi. 5.15).

Tabmuusg 5.15 — Ilapametpu 3B’ 43Ky Mk KoMIT totepom T1a Ul

Ne i/m [TapameTp 3B 513Ky 3Ha4YeHHA MapaMeTpa
| birpeiit, kb/c 192
2 [lepeBipka mapHOCTi BIJICYTHS
3 JlaTa-0iTiB 8
4 Cron-6iTiB 2
5 [Topt COM6
6 Howmep cranmii UI1 0
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Komanau Big xomm’ioTepa yepe3 KaHaid 3B S3Ky (KOHBEpPTOp iHTepdeiiciB
RS232-USB) nogaBanuce Ha HACTYNMHHUI €Tarl KOHBEPTYBAaHHS — MEPETBOPEHHS Y

dbopmat RS485. [l 1boro BUKOpUCTaHO KOHBEpTOp 1HTEpdeiiciB (puc. 5.10)

Pucynok 5.10 — 30BHilLIHIN BUTIIsA KOHBEpTOpa (TepeTBOproBaya) iHTepgeicin

RS232-RS485

VY mijoMy CTBOpEHa cHCTeMa Tepeiadi KepyoUruX CUTHAITIB BiJl KOMIT IOTepa
no UIl 3abe3nmeunmia BUKOHAHHS BCIX 3allJJAHOBAHUX EKCIEPUMEHTAIBHHUX
JTOCITIJIKEHb.

YII [9] 6yB 3MOHTOBaHMH Ta MiAKIIOUEHUH Y eIeKTpodarry, sska oTpuMyBaja
xuBieHHs Big Mepexi 380 B, 50 I'y (puc. 5.11). Buxin UII uepes Tpudazny po3eTky
MIIKITI0YaBCsT 10 CJIEKTPOJBUTYHA BIATIOBIAHOTO MEXaHI3My JabopaTOpHO1

YCTaHOBKH.
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Pucynok 5.11 — 3oBHimHI#i Burian enexrpomadu 13 3MoHTOBaHUM B Hii UIIT

5.5 Meroauka o0poOKHU pe3yJIbTATiB eKCIIEPUMEHTIB

[lepma cepis ekCeprMEHTIB Maja Ha METI BCTAHOBHUTH SIKICThb peaiizailii
ONTHMANBPHOTO 3a IMBHIKOJIE€I0 KepyBaHHSA. lle BHKOHAHO NUIIXOM aHAII3Y
rpagiyHUX  3aJeKHOCTeW Ta 32  BIAHOCHUMH  MakKCUMaJIbHUMH  Ta

CCPCAHBbOKBAJIPATUIYHNMHA ITIOKa3HUKAMMU:

maxy |x =X .
Amax% _ (‘ meop.i excn.i )IOOOA), i e [1’ ]],
1
I x. .
izz; meop.i (53)
1
I_l Z(xmeop.i - xekcn.i)z

Ay, = — 100%, (5:4)
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T€ Xmeopi TA Xexeni — I-TI 3HAYEHHS TEOPETUYHHUX Ta EKCIEPUMEHTAIbHUX
XapaKTEPUCTHK BIAMOBITHO; / — TOBKWHA MAaCUBY €KCTICPUMEHTAILHUX JTAHHX.

BigMiTHMO, IO MaKCHUMAaJbHHI OI[IHOYHHUH ITOKA3HUK OOYHCIIIOETHCS 3a
MAacCHUBOM MOYJIB MOXHOOK (PI3HHUII MIX €KCHEPUMEHTATbHUMH 1 TEOPETUIHUMU
nanumu).  OIIHIOBaHUMH  XapaKTepUCTHKaMH €. 1)  pI3HHI  MIX
CKCIIEPUMEHTAIBPHIMH 1 TEOPSTHUYHUMHU JAHUMH IOJI0 IIBUIKOCTI PYXy Bi3Ka; 2)
PI3HHISI MK €KCTICPUMEHTAIBPHUMH 1 TCOPETHUYHUMH JTAHUMU OO0 BiIXHIICHHS
KaHaTy 3 BaHTaXXEM BiIHOCHO BEpTHKaTi; 3) aMIUIITyJa 3aJUIIKOBUX KOJUBaHBb
BaHTaXYy.

Hpyra cepisi €KCIIEpUMEHTIB OI[lHEHAa 3a KOMIUIEKCOM aHaJOTIYHUX
MOKa3HUKIB OKPIM OJIHOTO BUHSTKY: OIIIHKA SIKOCTI PYXY Bi3Ka 3a MIBUAKICTIO Oye
3aMIHEHa Ha OIL[IHKY peaji3alii ONTUMAJIBbHOTO MOBOPOTY CTPUIM (PI3HMLA MIXK
CKCIIEPUMEHTAJIbHUMU 1 TEOPETUYHUMHU JAaHUMHU IMOJO0 IIBUJKOCTI IOBOPOTY
CTpLIIN).

OuiHka JaHuUX TPEThOi cepil EKCIepUMEHTIB OyJe mpoBeAcHa 3a
CEpEIHbOKBAIPATUYHUMH Ta MAaKCUMAJIIbHUMM TOKAa3HUKAMH 3yCWIIS y KaHarTi,

CWJIH CTpyMy (a3u ABUTYHA Ta IPUCKOPEHHS BAHTAXY Y BEPTUKAIbHOMY HAMPSAMKY:

), i €[, I7; (5.5)

xmax = maX( xeKcn.i

1

-1 2
I Z xekcn.i *

i=1

(5.6)

Kpim Toro, nns nonepeaHboi 0OpoOKH €KCIIEpUMEHTaIbHUX AaHUX OyAyTb
3aCTOCOBaHI IU(PPOBI PUIBTPH: AJIs TAaHUX CHII CTPYMY (ha3u ABUTYHA — MEA1aHHUN
butetp [10]; s qaHuX 3ycwuis y TUII KaHaTa — QiabTp O1Kydoro cepeaHboro
[11]; nnst maHWX TIBUAKOCTI TEPEMIIICHHS Bi3Ka 1 MOBOPOTY CTPUM — (UIBTP
Caurpkoro-I'onest [12]. Bubip came takux 1mudpoBux (UIBTPIB 3yMOBICHHMA
XapakTEepOM MEpPelIKo] (CUTHAMIB IIyMmy), skl Oyldd TPUCYTHI y OTpUMaHHUX

CKCIICPUMCHTAJIbHUX JaHUX.
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5.6 AnaJi3 pe3yJbTaTiB NPOBEAEHUX EKCIIEPUMEHTIB

5.6.1 AnaJi3 nepumoi cepii eKCnepuMeHTIB

[TpoBenemo anami3 rpadiuyHuxX 3anexxHocTel (puc. B.1) Ta yncenpHUX JaHUX
(Tabn. 5.16) mepmioi cepii excriepuMeHTiB. 3 puc. B.1 BUIIHO, IO TEOpETUYHI Ta
eKCIIEPUMEHTaJIbHI JaHl JIOCHTh JOOpE Y3rO/DKYIOThCSA. 3MiHA IIBHIKOCTI PyXy
Bi3Ka I[IOKa3y€ HE3HAuHi BIAXWIEHHA (MakcumanbHe y Mexax 7,08...9,54%;
cepeAHbOKBaApaTHUHE Y Mexkax 2,51...2,91%).

Taomung 5.16 — YucenpH1 3Ha4€HHS BITHOCHUX MaKCUMAaJIbHUX Ta
CEPEeNHbOKBAAPATUYHUX MMOKA3HUKIB BIIXWICHHS TEOPETUYHHUX Ta

€KCIIEPUMEHTAIIbHUX TaHUX JJIS IIePIIOi cepli eKCIEePUMEHTIB

CepenHboKBaJpaTUUYHE | AMILTITYAQ
Homep | MakcumasibHE 3HaYCHHS
3HAYCHHS 3aJIUIIKOBUX
eKCTIepH-
IBuakicts | [Tonoxkenns |IIBunkicts | [lomokeHHsI |  KOJIMBaHb
MEHTY
Bi3Ka, % | BaHTaxy, % | Bi3Ka, % |BaHTaxy, % [BaHTaxXy, 'paj
1 7,08 27,29 2,51 15,00 0,38
2 9,54 18,35 2,79 7,36 0,24
3 7,46 28,77 2,63 15,71 0,47
4 8,05 17,70 2,91 7,56 0,26
S 9,16 31,69 2,55 15,18 0,42
6 8,62 21,1 2,85 7,60 0,26

HaiiOinpini  BIIXWICHHS €KCIIEPUMEHTAJbHUX JaHUX BiJ] TEOPETUUHUX
aCoLIIOIOTHCS 13 MOMEHTAMU NIEPEMUKAaHHS KepyBaHHS — KOJIM MPUCKOPEHHS BI3Ka
3MIHIO€ CBIM 3HaK. Taki CTpIMKi 3MiHM HIBHAKOCTI HE B TIOBHIM Mipi MOXYTbh OyTH
peanizoBaHi 3ac00aMU YaCTOTHO-KEPOBAHOT'O MPUBOTY, IO MOSCHIE 111 BIIXUICHHS.
OnHak, y JaHOMY KOHTEKCTI HMMM MOXHa 3HEXTyBaTu. He3HauHl KOJMBaHHS
HIBUAKOCTI MiJI Yac YCTaJ€HOro pyXy Bi3Ka BUKJIMKAaHI HEPIBHOCTSAMHU LUIAXY, IO

SKOMY PYXA€ThCS Bi30K (MOJUII ABOTABPOBOI OAJKH).
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3 nmaHux, sKi HaBeneHl y Tabm. 5.16, a Takox rpadikis (puc. B.1) He BUaHO
BIUTMBY HE3aJEKHUX (PAKTOPIB HA SIKICTh peaii3allii ONTUMAIbHOTO 3a MIBUIKOIIEI0
KEepyBaHHS PyXOM Bi3Ka.

3HayHO OUIBIII BIAXWUJICHHS TEOPETUYHHX Ta EKCIEPUMEHTAIBHUX JaHUX
XapaKTEepU3YIOTh TOJOKEHHS BaHTaxy (Tabn. 5.16). MakcumainbHi BIIXUJICHHS
LOT'O MOKa3HUKa 3HAXOJIUTHCS y niarna3oHi 17,70...31,69 %,
cepeaHbokBaAparuuni — 7,36...15,71 %. IlopiBHIoMOUM 1i [gaHi 13 pPIBHAMHU
He3aJeXHUX (akTopiB (Tabm. 5.4), Jerko MpUATH 1O BUCHOBKY, IO HAMOLIBIINIA
BIUIMB Ha Il MOKa3HUKU Ma€ JOBXKWHA THYYKOrO MiABICY BaHTaxy. Uum Ouibiia
JIOBKMHA THYYKOTO MIJBICY, TUM SIKICHIIIE BiI0YyBaJOCh YCYHEHHS MasTHUKOBHX
KOJIMBaHb BaHTA)Ky HA THYYKOMY MiJBICI SIK IPU yCTaJICHOMY pyci Bi3ka (puc. B.1),
TakK 1 MiCJs MOro 3yNUHKY (MOKa3HUK aMIUTITYId 3aJIUIIKOBUX KOJIMBaHb BAaHTAXKY).
[3 aHai3y BUIUIMBAE TAKOX 1 T€, IO MapHI HOMEPU €KCIIEPUMEHTIB, K1 IPOBEACHI
IPU JIOBXKMHI THYYKOro MiaBICY 2,1 M, XapakTepHU3yIOThCSA OIBIIOK aMILTITYAO0
KOJIMBaHb BaHTAXY.

BenuunHn aMrniTy 3aJMIIKOBUX KOJMBaHb BAHTAXY MOXKHA BBa)KaTH
HecyTTeBUMH, ixHI BenuuuHu (0,24...0,47 rpanm) AO3BOJISIIOTH BUKOHYBATU
MOJAJIBIII OMeparlii i3 BaHTaKeM.

[lincymoByrouM BHUILICHaBEJIEHE, MOXKHA BBaXKaTH, [0 peajizallis
ONTUMAJILHOTO KEPYBaHHS PyXOM Bi3Ka 13 BaHTaKEM Ha THYYKOMY ITiJIBICI MOXKe
OyTH BHKOHaHa 3aco0aMH YacTOTHO-KEPOBAHOTO TMPHUBOAY. Take KepyBaHHS
JOLIIBHO 3aCTOCOBYBATH JJIA KpaHiB, SKI TOBUHHI MaTH JOCHUTb BHCOKY

MPOYKTUBHICTH (MIOPTOBI MEpEeBaHTaXKyBaul, KOHTEHHEPH1 KPaHU TOIIIO).

5.6.2 Anaui3 apyroi cepii ekcriepuMeHTIB

[IpoBeaemo anani3 rpadiuHux 3anexHocten (puc. B.2) Ta uncenbHUX AaHUX
(trabn. 5.17) nmpyroi cepii excriepumeHTiB. 3 puc. B.2 BuaHO, mo Maixke BCi
EKCIIEpUMEHTAJIbHI  JJaHl JOCUTh J00pe Y3TOKYIOThCS 13 TEOPETUUYHUMU

pe3yJibTaTaMU.
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Taomung 5.17 — YucenpH1 3Ha4eHHS BIIHOCHUX MAaKCUMAJIbHUX Ta
CEPEeNHBOKBAAPATUYHUX MMOKA3HUKIB BIIXUICHHS TCOPETUIHHUX Ta

€KCIIEpUMEHTAIILHUX JIAaHUX JJIS IPYroi cepli eKCIepUMEHTIB

CepenHbOKBapaTUYHE | AMILTITYAA
Homep | MakcumanbHe 3HaUEHHS
3HAYCHHS 3aJINIIKOBUX
eKCIIepH-
IBunkicts | [Tonoxenns |IBuakicts | [TonokeHHA | KOJIHWBaHb
MEHTY
ctpinm, % | BaHTaxy, % | cTpinu, % | BaHTaxy, % |[BaHTaXKYy, Ipaj

1 16,23 47,15 4,45 17,74 0,179

2 11,40 20,23 3,92 6,86 0,085

3 12,50 37,82 4,35 14,77 0,097

4 13,15 23,08 4,06 7,43 0,104

5 11,93 42,09 4,29 15,93 0,149

6 12,25 20,63 4,18 7,41 0,102

7 12,00 38,00 3,86 15,25 0,170

8 16,51 26,90 4,22 7,92 0,095

MakcumanbHi BIZXWJIEHHS €KCIEPUMEHTAIbHUX JAaHUX Bl TEOPETUUYHHX 3a
XapaKTepUCTUKOI KYTOBOI  IIBHJAKOCTI CTPUIM 3HAaXOJUThCS B  Mexkax
11,40...16,51%. 3 rpadikiB, skl HaBeAeHI Ha puc. B.1, BUIHO, 110 MaKCHMAaJIbHE
BIIXWJICHHS BUHUKAE Y MOMEHTH PI3KOI 3MIHM MIBHJKOCTI, fKa BHKJIMKaHA
HEOOXI1THICTIO YCYHEHHSI MASTHUKOBUX KOJIMBAHb BAHTAXKY. 3MIHU HMIBUIKOCTI pyXy
CTPIJIM MPOTATOM TEPioay KOJIHM YacTOTa HAMPYTH KUBJICHHS MPUBOIY MEXaHI3MY
MTOBOPOTY HE 3MIHIOETHCSI BUKJIMKAHO €(hEeKTOM MOABIHHOTO MasiTHUKA PO 110 Oy/ie
CKa3aHO Jadi, a TaKOX 3a30paMHd Yy MEXaHIYHUX [epenadyax. AHaIi3yl04H
CepeAHBOKBAAPATUYHI MOKA3HUKH, IO BIAMOBIIAIOTH 11l XapaKTEPUCTHUIIl, MOXKHA
OpUMTH 10 BHCHOBKY, IIO BOHM HE € 3HAYHUMU (3HAXOMATHCS y Mexkax
3,86...4,45%). OTxe, BUKOPUCTAHHSI YACTOTHO-KEPOBAHOI'O MPUBOJY JA€ 3MOTY
JIOCUTh SIKICHO pEali30ByBaTH ONTHUMAalbHE KEpYyBaHHS, SIKE MOJSArae y 3MiHl

IIBUIKOCTI TIOBOPOTY CTPLIM KpaHa.
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binpiii BIAXWJIEHHS MOKHA CIOCTEPIraTH ISl XapaKTePUCTUKU KyTOBOTO
MOJIO’KEHHSI BaHTaXy (KyTa BIAXWJICHHS BAaHTaXy BiA BepTuKaii). MakcumanibH1
3HAUEHHS BIAXWICHb JaHUX TEOPETUYHUX PO3PAXYHKIB Ta EKCIEPUMEHTAIBHUX
JTaHuX 3HaXoAsAThes y Mexax 20,23...47,15%, a cepemHbOKBaapaTUYHI — Y MEXKax
6,86...17,74%. JleranbHuii anani3 rpadiyHux 3anexHocted (puc. B.2) mokazas
HasIBHICTh €(DEeKTy MOJBIMHOrO MasiTHUKA. BiH MpOsSBUBCS B TOMY, 110 BaHTaXX MaB
J0JJTaTKOBI MasgTHUKOBI KOJIMBAHHS Yepe3 TE, 110 y MICIII KOHTAKTy BaHTaXYy 1 raKky
He OyJ0 JOCTAaTHBOI CWJIM TEpTs, 00 MEPEelIKOAUTH 1HEPIIHHUM CHiIaM pyXy
BaHTaxy. TOOTO y MiClle KOHTaKTY ,,FaK-BaHTaX ~ OyJIO TOYKOIO MiABICY (PI3UUHOTO
MasiTHUKA, SKMM BUCTYIIaB BAaHTaX. 3BICHO, 110 TAKHI pyX BIUIMBAB Ha PyX CHCTEMH,
BIIXWJISIOUU HOTO BiJl TEOPETUYHO ITPOTHO30BAHOTO. Y BUMAJKY, SIKIIO TAKHH €(eKT
MOJKE TPOSIBIISITHCS HA MPAKTHUIll, TO JUIsl BUKOHAHHS PO3PaxXyHKIB ONTHMAaJIbHHUX
PEKUMIB PYyXy BaHTXKOIJHOMHUX MAaIIMH HEOOX1JHO 3aCTOCOBYBATH MOJCIHI
MOJIBIHHOTO MasiTHUKA. SIKIO * Ha MPAKTHUIl IUX €(PEKTIB HE CIIOCTEPIraeThes, TO
MO>KHAa KOPUCTYBAaTUCh MOJIETISIMU, 5IK1 OyJIM BUKOPUCTaH1 y AaH1il poOoTi, TOOTO 13
OJIMHAPHUM MasiTHUKOM.

3anumIKOBI KOJMWBAaHHS BaHTaXy MAalOTh HE3HAYHY aMIUIITydy, SKa
3HaxoauThes B Mexkax 0,085...0,179 rpan. Lli gani miaTBepIKyIOTh MOMXIUBICTH
BUKOHAHHS TOJAJBIINX TEXHOJOTIYHUX OTepariid 13 BaHTaKeM, KOJH HOTo
MasTHUKOBI KOJMBaHHSA BIACYTHI. Y NMPAaKTUYHOMY IUIAHI 1€ Aa€ 3MOTY M1JBULIUTH
OPOAYKTUBHICTH BHUKOHAHHS OIEpalii Ta 3aKJacTd OCHOBH aBTOMAaTHYHOTO
KEpYBaHHS PYXOM BaHTAXOMIAHOMHUMHM OTMEpallisiMi, 30UIBIIUTH HAIIHHICTh
pobOTH MexaHI3My TIOBOPOTY KpaHa, 3abe3rneuntu Oe3reuHi YMOBU poOOTH
1HKEHEPHOTO Ta pOOITHUYOTO TIEPCOHATY Ha OyNiBEIbHOMY MalJaHUHKY.

AHani3 BIUIMBY HE3QJICKHUX (PAKTOPIB TMOKa3ye, M0 31 30UIbILIEHHIM
JOBXKMHU THYYKOTO IiJIBICY SKICHI MOKAa3HUKHU BIAXUJIEHb EKCIEPUMEHTATHHUX
JTAaHUX BiJl TCOPETHUHUX 3MEHITYIOThCS. L{e MOKHa criocTepiratu, mopiBHIOIOYN MiXK
co0010 JJaH1 MapHUX Ta HEMMApHUX HOMEPIB eKCIepUMEHTIB. Maca BaHTaxy Ta Horo
BIJIIT HE MalOTh BIUIMBY Ha OTPUMaHI pe3ynibTaTH, 110, OAHAK, HE € 3arajlbHUM

BHUCHOBKOM.
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5.6.3 Anaui3 TpeThOI cepii eKcnepuMeHTIB

[IpoBenemo aHami3 TPEThOI cepii eKCIEePUMEHTAIBHUX JTOCIIKeHb. J[s
nmporo 'y Tabn. 5.18 HaBemeMo MakKCHMalbHI 3HAUEHHS BHUMIPIOBaHHUX
XapaKTePUCTUK, a y Tabid. 5.19 — ixHi cepeaHbOKBaApaTHIHI 3HauYeHHA. ['padiuni
3QJIEKHOCTI, K1 TTOOY/I0BaH1 3a pe3yibTaTaMH OTPUMaHMUX JaHUX Yy TPETIH cepii
eKCIIepUMEHTIB, HaBeieH1 y JlogaTtky B (puc. B.3).

Tabnuusg 5.18 — UucenbHi 3HaYeHHSI MAaKCUMAJIbHUX 3HAY€Hb BUMIPSIHUX

XapaKTEPHUCTHK TPETHOI cepli EKCIIEPUMEHTIB

MakcumanbHe 3HaUeHHS
Howmep
Jycris y Cuia ctpymy IIpuckopenns
SHCTEPHNERTY kaHati, H (asu nBuryHa, A | BaHTaxy, M/c

1 2 3 4

0 562 3,82 0,55
1 429 1,80 0,21
2 438 1,80 0,19
3 427 1,95 0,13
4 416 3,81 0,12
5 416 3,81 0,12
6 406 3,95 0,07
7 438 1,68 0,22
8 435 1,68 0,17
9 425 1,90 0,15
10 421 1,79 0,13
11 417 3,68 0,12
12 406 3,97 0,08
13 432 1,81 0,22
14 425 1,61 0,14
15 435 1,80 0,16
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[Iponorxenus tadma. 5.18

1 2 3 4

16 418 1,80 0,09
17 412 3,50 0,11
18 406 3,83 0,08

Ta6muis 5.19 — UncenbHi 3HaYCHHS CEPEAHBOKBAAPATUYHUX 3HAYEHb BUMIPSHUX

XapaKTEPUCTHUK TPEThOI Cepii EeKCTIEPUMEHTIB

MakcumanbHe 3HaUeHHS
Howmep
Jycris y Cuia ctpymy IIpuckopenns
SHCTEPHNERTY kaHati, H dasu nBuryna, A | BaHTaxy, M/c’
1 2 3 4
0 392 0,76 0,15
1 391 0,70 0,06
2 391 0,70 0,04
3 392 0,74 0,05
4 391 0,78 0,03
5 392 1,04 0,06
6 391 1,19 0,05
7 392 0,71 0,06
8 391 0,71 0,04
9 392 0,76 0,05
10 391 0,79 0,07
11 392 1,04 0,05
12 392 1,2 0,04
13 392 0,71 0,06
14 392 0,69 0,04
15 392 0,78 0,06
16 392 0,79 0,06
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[Iponorxenus Tadma. 5.19

1 2 3 4
17 392 1,03 0,05
18 392 127 0,04

AHaJi3 YACENbHUX 3HAa4YeHb 3YCWJUISI y TiUMi kKaHaty (tabn. 5.18 Ta 5.19)
MOKa3y€e BIJCYTHICTh BIUIMBY HE3AJICKHHX (PAKTOpIB Ha cepeaHbOKBAIpaTHUHI
3Ha4YeHHs. Pa3oM 3 THM, MaKCHUMalIbH1 3HAUEHHS 3yCHJIb y T KAHATY 3MiHIOIOTHCS
y 3aJeXHOCTI BiJ] TPUBAJIOCTI HAPOCTAHHS YAaCTOTH HANpPYrd IHKUBJIEHHS 1
MOYAaTKOBOTO 3HAYEHHSI HAINpYrd SKUBJICHHsS. 31 30UIBIIEHHSAM TPHUBAJIOCTI
HApOCTAHHS YaCTOTW HANpyru >kuBJeHHSA 3 0,5 10 1 ¢ MakcuMaibHE 3HAYEHHSA
3yCWJUIA 3MIHWIOCH BChoro Ha -2,05...4,06%. Tomy 3acTocyBaHHSI TPUBAJIOTO
HapOCTaHHs YacTOTU HANpyTd KUBJICHHS 4YacTOTHO-KEPOBAHOTO MPHUBONY €
HEAOIIIPHUM. B3arami 3acTocyBaHHS YaCTOTHO-KEPOBAHOTO MPHUBOIY O3BOJISIE
MIHIMI3yBaTH MIKOB1 3ycHJIIs y kaHaTi Ha 28,3...38,4%.

Kpim TOro, aHamizyroum CTpyMOBI HAaBaHTaKEHHS €JIEKTPOIPUBOIY BapTO
H1AKPECIUTH, 1110 BIIUB YaCTOTHO-KEPOBAHOI'O PUBOY IPU3BOIUTH JI0 3M1H LIOTO
nokasHuka Ha -4,2...137,3%. 3nayHa MiHIMI3aIlis MIKOBUX 3HAYEHb CTPYMY
CTIOCTEPIra€ThCs ISl OCIIAIB, B IKUX MTOYATKOBA HAMPYTa )KUBICHHS € HE3HAYHOIO
(0...10% Bim H©HomiHany). I[IpuuyoMy IOCHTH TOKa30BUM € 301IBIICHHS
CEpeIHbOKBAAPATUYHOTO 3HAYEHHS CHWJIM CTpyMY (ha3u JBUTYHA ([I1f04e 3HAYCHHS
CTpyMY), SIK€ JIJIsl €KCTIEPUMEHTIB 3 HAJIAITYBaHHSAM 3HAYHOI MOYaTKOBO1 HAMIPYTH
xuBlieHHs nipuBoay (30% Big HOMIHANMY) MOKa3ye 3HAYEHHS OLIbIN, HIK TMPHU
npsIMOMY MYCKY IBUTYHA. L{e MOSCHIOETHCS 13 3aAITy4eHHIM IpaiuHUX 3a7I€KHOCTEN
(puc. B.3), 3 sskux BUAHO, 110 Tpadik CUIN CTpyMy ¢a3u JBUTYHA MA€ TCHJICHIIIO
JI0 MIBUJIKOTO 3pOCTaHHS 1 MOBUIBHOTO CHIAJaHHs MiJ Yac PO3TOHY 1 raJibMyBaHHSI.
[le 3yMOBIIIO€ TOAATKOBI BTPATU €HEPrii y MPUBOL MiJ Yac IUX pexumMiB. Tomy
Take HaJAlITyBaHHS YaCTOTHO-KEPOBAHMUX NPHUBOJIIB 3 MO3MUIIi IMOKpAIICHHS

eHeproe()eKTUBHOCTI HE PEKOMEHIYEThCSI.
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[IpuckopeHHsl pyXy BaHTaXy A BCIX JOCHIAIB y MOPIBHAHHI 3 MPSIMHUM
MyCKOM 3MEHIIWIOCh: MaKCHUMalibHe 3HadeHHs y 2,50...7,86 paziB, a
cepeaHbokBaApatuuHe y 2,14...5,00 paziB. Tomy npu Oynp SKUX HaJallTyBaHHSIX
YaCTOTHO-KEpOBAHOTO TMPHUBOAY IUIABHICTh PyXy BaHTaXy Yy BEPTUKAIbHOMY
HaIpsMKY 3pocTae cyTTeBo. Lle miaBuIye 30epexyBaHiCTh BAHTAXKY Ta MO3UTUBHO
BILJIMBAE HA 1HII €JIEMEHTH KPAaHOBOI METAIOKOHCTPYKIIii. 30UIbIIEHHS TPUBAIOCTI
HAapOCTaHHS YaCTOTH HAIPYTd JKUBJIECHHA Ta IOYAaTKOBOI HANPYTH >KUBJICHHS
NPUBOIY Ma€ MO3UTUBHUM BIUIMB HA IUJIABHICTh PYXY BAHTAXY, 110 BUILIUBAE 13
MaKCUMaJIbHUX 3HaY€Hb IPUCKOPEHB BaHTAXKY (Tab1. 5.15). I1pu 3HauH1i MOYaTKOBI
Hanpy3i >kuBieHHs TpuBoay (30% Big HOMIHATYy) 30UIBIICHHS TPUBAIOCTI
HApOCTaHHs YacTOTWU Hampyru >kuBieHHsA 3 0,5 mo 1 ¢ 3yMOBiIO€ 3MEHIIEHHS
MaKCUMaJbHOTO TPUCKOpPEHHs BaHTaxy Ha 37,5...71,4%. Ilpu HynboBii
MOYAaTKOBIM Hampy3i >KUBJIEHHS Iled aiama3oH ctaHoBuTh 10,5...57,1%. Otxe,
MO’KHa 3pOOUTH BHCHOBOK, IO y BHIIAJKy, KOJIM €HEProepeKTUBHICTH POOOTH
YaCTOTHO-KEPOBAHOTO NPHUBOJY MEXaHI3My MIAHOM BaHTaXy € BU3HAYAJIbHUM
(dakTOpoM, TO BapTO 3MEHIUIYBATH MOYATKOBY HAIPYTy >KUBJIEHHS NMPUBOAY. SIKIO
K BU3HAYAJIbHUM (PAKTOpPOM € IUIaBHICTh PYXy BaHTaXYy, fKa BUIUIMBAE 13 KOTO
30epeKyBaHOCTI, TO BapTO 30UIBIIIYBATH MOYATKOBY HAIPYTY >KUBJICHHS TIPUBOY 1
3aCTOCOBYBATH TEIUIOBUI 3aXUCT ABUTYHA.

@akTop XapaKTepUCTUKH HAPOCTAHHS YACTOTH HANpPYTd >KUBJICHHS HE
MOKa3aB BIUIMBY Ha JOCIIKYBaH1 XapakTepucTuku. 3 puc. B.3 BuaHO, 1110 A1 BCiX
€KCIIEpUMEHTIB 13 kepoBaHuMU pakropamu (Nel-18) rpadik mBUAKOCTI HaOIraHHS
KaHATy Ha KaHaTHHUM OapabaH He MOKa3ye CYTTEBUX BIIMIHHOCTEN MPHU BapilOBaHHI
poro (pakropa. BigmiTMO, 10 1€ HE O3HAYaE Te, MO UM (PAKTOPOM MOKHA
3HEXTyBaTU. MOKHA TOBOpPUTH JIMIIE MpOo Te, IO Yy JaHii KoMOiHAIli
eKCIIepUMEHTaIbHUX (aKTOpiB BiH cebe HE MPOSIBUB 1 TOMY HEOOXITHO Y

noAaJIbImoMy HpoOaAOBKUTHU I[OCJ'IiI[)I(eHHH Y IbOMY HAIIPAMKY.
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PO3JILI 6

PO3POBKA CTPYKTYPHO-®YHKIIOHAJBHOI CXEMHU
OIITUMAJIBHOI'O KEPYBAHHA Y3I'OJOKEHUMU PYXAMHA
MEXAHI3MIB BAHTAKOIIIAHOMHNX MAIIIAH

6.1 3aragbHi BHMOrM [0 anmapaTHoro 3a0e3Nne4YeHHs] CHCTEMH

ONTHMAJIbHOI0 KEPYBAHHA PYXOM MeXaHi3MiB BAHTAKOMIIIOMHHUX KPaHiB

6.1.1 /laBaui

Jig  peamizamii  ONTUMAQJIBHOTO  KEpPyBaHHS  PYXOM  MeXaHi3MaMu
BAHTAKOMIAMOMHOI TEXHIKM HeOoOXigHa 1H(pOpMallisi CTOCOBHO OCHOBHHX
nmapamMeTpiB: Bard BaHTaXy Ta JOBXKHUHM THYYKOTO MmijBicy BaHTaxy. Lli maHi
HEOOXIHI IS PO3pPaxyHKy TNPAKTUYHO BCIX ONTUMAIBHUX 3aKOHIB pyXy
MEXaHI13MiB MiANOMY BaHTaXYy, JIIHIHHOTO MEepeMIIEHHSI KpaHa / KpaHOBOT'O BI3Ka,
ab0 MOBOPOTY KpaHa.

Kpim Toro, npu peanizaiiii ONTUMaJIBHOTO KEPYBAHHS Y BUTJISAI 3BOPOTHOTO
3B’SI3Ky HEOOXITHO BHMIPIOBAaTH BCI KOMIIOHEHTH BEKTOpa 3MIHHUX CTaHY:
MOJIOKEHHS Ta MIBUKOCTI BAHTAXY 1 KpaHa / KpaHOBOTO Bi3Ka (y BUNIQAKY peastizarii
ontumasibHoro LQR-kepyBanHsa npu 3a mojemno (4.22) HeoOX1JHO BUMIPIOBATH
KPYTHUI MOMEHT MPUBOJY KpaHa).

JUJIst 11IarHOCTUKY TEXHIYHOT'O CTaHy €JIEMEHTIB KpaHa 3aCTOCOBYETHCS I
KOMILJIEKC ceHcopiB (Tabin. 6.1). Bouu maroTh 3Mory orpumaru iHdopmailito, ska
XapaKTepu3ye MOTOUYHUN CTaH MEePEBAHTAXKYBAIBHOIO MPOIIECY, a TAKOXK 30BHIIIHI
BIUIMBY HAa BAHTAXOMIAAOMHY MalIuHy (HANpuKiIajd, BITPOBI MOpUBH), abo K
oKpemuil ii enemenT. Matouu 110 iHpOpMAIliI0 OTIepaTop KpaHa MOXKE BCTAHOBUTH
MO>KJIMB1 PU3HKH MPU EKCIUTyaTallli BAaHTAXOIMIIMOMHOT MAIlIMHY Ta 3aro0irT iM.

VY nogansomMy 1aMmo 3arajibHi peKOMEH/1allii CTOCOBHO BUOOPY OKPEMHUX JaBayviB.
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Tabmuis 6.1 — Cencopu Ta ixH1 PYHKIIIT, [0 BAKOPUCTOBYIOTHCS Y 11IarHOCTUYHHUX

IITX
Tun naBauya BumiproBaHi BeTMUUHA
1) mexaHi4yH1 HaIpy>KeHHS OKpPEMUX JUJISTHOK

METAJIOKOHCTPYKIIi KpaHa;
Tenzomerp |2) KpyTHUH MOMEHT HPHUBOIIB MEXaHI3MiB, MOMEHT Ha Baily
KaHaTHOTO OapabaHy;

3) 3ycwiuisd y TiIKax KaHaTy

1) BIOpONPUCKOPEHHSI METAIIOKOHCTPYKITT KpaHa;

2) BIOpONIPUCKOPEHHSI  KOPIYCIB  pPEIyKTOpIB, JBUTYHIB,
Axcenepomerp . .
HIJIAITHAKOBUX BY3JIiB, TaJIbM TOLIO;

3) mpuckopeHHs KaOiHU omepaTropa KpaHa

HNaBau cuuin | 1) cuia COKMBAHOTO ACHHXPOHHUMH JIBUTYHAMU CTPYMY;

CTpymy 2) Cujia CIIOKMBAHOI'O YaCTOTHHUMH IICPCTBOPIOBAYaAMHU CTPYMY

1) mBHUIKICTH MEpPEMIIIEHHs JIIBOi Ta MPaBOi KIHIIEBUX Oalok
OnTryHuit MOCTOBMX KpaHiB;
EHKOJIep 2) mBHIAKICTH OOEpPTaHHS KaHATHOTO OapadaHa;

3) KyT BIAXUJICHHS KaHATY 13 BAHTaXEM BiJ] BEpTUKAII

Tenzomerpuuni maBadi, SIKIi TEHEPYIOTh CHUTHAI TPO 3YCHIUIS y TUIKax
BAHTA)KHOTO KaHaTa, MPeJICTaBIsAI0Th COO0I0 OKpeMi BUpoOu S-noaidHoro tuny [1],
AKi TpaloBaTUMYTh HA BIAKPUTOMY MOBITpi. IXHil po3Tar cumamu, sKi
pPO3BUBAIOTHCA y TIA YM 1HOIW Tl KaHaTy, MEPETBOPIOETHCS Y 3MIHY
eJIeKTpUYHOTO omopy. Lle, B cBOIO "epry, 103BOJISIE OTPUMATH 3MiHY €IEKTPUIHOT
HAIpyTH, 0 CUTHATI3YE MPO HABAHTAXKCHHS TUIKA. MOXIMBE BUKOPHUCTAHHS
OKPEMOT0 IPUCTPOIO — KPAHOBUX Bar, sIKi TAKOXK MICTATh TEH30METPUYHI JaBauyi [2].
VY BUNaKy HEMOKJIMBOCT] UM HE3PYYHOCTI MOHTaXy S-moA10HOTO JaBada y po3pi3
TUJIKM KaHaTa MOJKJIMBE BHUKOPUCTAHHS JaBada Ty ,0anka” [3]. OOuaBa Tumu
JlaBayiB MOBMHHI BUTOTOBJIATUCH 13 HEPXKABIIOYOI CTall, ado 31 3BUYANHOI cTall 13

3aXMCHUM TOKPUTTAM. JIJisi BUMIPIOBaHHS KPYTHUX MOMEHTIB 3aCTOCOBYIOTH
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TEH30METPUYHI laBadi TUMy ,,MydTa’” [4]. 3BICHO, IO JI1 BUOOPY TEH30METPUIHUX
JaBaviB HEOOX1/IHO BPaxOBYBATH HACTYIIHI MapamMeTpu: 1) MakcuMalbHa BEIHMUYMHA
3YCUJLISI/KPYTHOTO MOMEHTY; 2) He0OX1JHa TOUHICTh BUMIpIB; 3) HasiBHA y CHUCTEMI
KEepyBaHHs Hampyra >HUBJICHHS 30BHIIIHIX OpHUCTpoiB; 4) BapTicTh. CTyMiHb
3aXHUIIEHOCTI TEH30METPUYHUX J1aBaviB MOBUHEH OyTH He HUxk4e [P6S.

Kpim Toro, mis Toro, mo6 oTpumyBaTH 1HGOPMAIIIO MPO HANPYKEHHS Y
OKpeMHX (HaWOLTBIIT HABAHTAKCHUX) AUITHKAX METAJOKOHCTPYKIII KpaHa MOXHA
BUKOPHCTOBYBATH TE€H30pe3UCTOPHI AaBadyl [5]. [Ipu ix MoHTaki HEOOXIJTHO YITKO
JOTPUMYBATHUCh PEKOMEH/ ALl I0JI0 TPOCTOPOBOTO PO3MIIIEHHS /1aBayiB, CXEMHU
iX MIIKITIOYSHHS Ta SKOCTI MOBEPXHI, HA Ky BUKOHYETHCS MOHTaX. 3aCTOCYBaHHS
TEH30PE3UCTOPIB 000B’SI3KOBO nependayvae BUKOPHUCTAHHS
TEH30M1CUITIOBaYiB/HOpMaITi3aTopiB curHaiiB (Hanpukiag ADAM-3016 [6]).

AKcenepoMeTpu — JaTUKU K1 JIal0Th 3MOTY BUMIPIOBATH MPUCKOPEHHA. Y
KOHTEKCT1 (POPMyBaHHSI CUTHAIIB MPO XaPAKTEPUCTUKU KPAHOBUX MEXaHI3MIB iX
MOKJIMBO BUKOPUCTOBYBATH JUIsl OTPUMAaHHS 1HQOpMaLli CTOCOBHO pIBHS
MIPUCKOPEHb KOPITYCIB OKPEMHUX €JIEMEHTIB MEXaHI3MIB, OKPEMHUX TOYOK KPaHOBOT
MeTaJOKOHCTpyKLii Tomo. Llg iHdopMmamis mae 3MOry BCTAaHOBUTH pIBEHb
IHEPIIINHUX HABAHTAXXEHB Yy WX €JIEMEHTaX Ta 3pOOUTH BUCHOBOK PO JIOCATHEHHS
CTaHy €JIeMEHTa, IPU SAKOMY HOro Mmojalibllia €KCIUTyaTallisi MOXe MPU3BECTH JI0
MOJIOMOK. Y BHUIAAKYy, KOJM BHUMIPIOBaHHS KyTIB (HampuKiaa, IpH BIAXUIICHHI
KaHaTy 13 BaHTAXXEM BIJ BEPTUKaNl) YCKJIQJHEHE, TO aKCEJIECPOMETPH pa3oM i3
ripocKoIliaMy, CTBOpeHI 3a TexHojoriero MEMS, naioTh 3MOry JOCUTh TOYHO
BU3HAYUTHU 11 KyTU. 3BUYANHO, 110 JJIs I[OTO MOTPIOHO HEOOX1AHO BUKOHYBATH
MOIAJIbITy OOPOOKY CUTHAIB JJaBayiB — 3aCTOCOBYBATH KOMIUIEMEHTAPHUN (PLIBTP
[7] Ta iamn 1udposi GiasTpu [8]. g BUKOpUCTaHHS IUX MIAXOIIB 10 OTPUMaHHS
XapaKTEPUCTHK KPAaHOBUX MEXaHI3MiB 0a)kaHO BUKOPHCTOBYBATH TOTOBI BUPOOH 13
JIPOTOBUM abo0 O€3IpOTOBHM MIAKIIOYCHHSIM Ta BOYJIOBAHUMH aJTOPUTMaMU
uuppoBoi unbrpanii [9-13]. CryniHp 3axuCTy LMX JaBadiB MOBUHEH OyTH HE
Humx4de [P65. IIpu BubOOpi Ta HamamTyBaHHI JaBadiB HEOOX1THO BpaxoByBatu: 1)

pIBEHb MOXJIMBUX IPUCKOPEHB/KyTa HAXWJy TOTO YM I1HLIOTO €JIEMEHTa; 2)
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KUTBKICTh OCEM, 3a SIKUMU OLIHIOETHCS TOJIOKEHHS YU MPUCKOPEHHS; 3) TOUHICTH;
4) BapTiCTh; 5) HasIBHI MPOTOKOJIH MIAKITIOYEHHS JaBaya 10 CUCTEMHU KepyBaHHS.

JUJIsi MOHITOPUHTY CTYNEHSI €JIEKTPUYHOTO HaBaHTAXEHHS OO0JIaJHAHHS
(aCMHXpOHHHWI  JBUTYH, YacCTOTHUW  TIEPETBOPIOBAY  TOIIO)  HEOOXITHO
BUKOPHUCTOBYBaTHU TpaHchopMaropu ctpyMy [14, 15]. BoHu 103BOJISIIOTH JOCUTH
TOYHO BU3HAYaTH CIOXUBAHUU CTpyM (MUTTEBE 3HAYEHHS, YW JII0Y€) 1 3a LUMHU
JAHUMU Yy CUCTEM1 KepyBaHHS BCTAHOBIIIOIOTHCS 1HIIN XapaKTEePUCTUKU MEXaHI3MiB,
HaIPUKJIAJ MOTYX HICTh Ta €JIEKTPOMArHiTHUH MOMEHT JIBUTYHA. Y BHUIAJKY, KOJIU
CUJIa CTPYMY € 3MIHHOIO CTaHy, sIka BAKOPUCTOBY€ETHCA JAJI PO3PAXYHKY KEPYIOUYOTro
BIUIMBY Ha PyX KpaHa (HampukiIaj, JJIs 3a/ladl 13 KepyBaHHSIM PyXOM KpaHa i3
CJIEKTPOMEXAHIYHOI MOJCIUII0 MPUBOJHOTO JIBUTYHA), TO 3aCTOCYBAaHHS JaBaya
CTpyMy JIBUTYHa € O0O0B’si3koBUM. llpu BuOOpi paBaya CTpymy il CUCTEMHU
KEpyBaHHS PyXOM BaHTAKOMIIHOMHOI TEXHIKH HEOOX1JTHO BPaXOBYBaTH HACTYIIHE:
1) BeNMWYMHU CMOKUBAHUX CTPYMIB 13 BpaxXyBaHHSIM IEPEBAHTAKEHb Ta BUIbHUX
CTPYMIB, SIKI BAHUKAIOTh 1]l 4aC MEPEXITHUX PEKUMIB PYXy €JIEKTPOJABUTYHIB; 2)
KUIBKICTh KaHaliB ((pa3) B AKX BUKOHYETHCS BUMIPIOBaHHS; 3) TOYHICTH BUMIPIB
NMOBMHHA OyTH JOCTATHBOIO JUISl OL[IHKM AIMCHUX 3HA4Y€Hb CTpymy; 4) BapTICTh
ceHcopa; 5) MPOTOKOJIM Ta CXEMH ITIIKIIOUCHHS JaBavya MOBUHHI y3roKyBaTHUCh 13
HAsSIBHUMH MPOTOKOJIAMHU Tepeadi JaHUX Y CUCTEM1 KEpYBaHHSI.

OnTuyHi  eHKOAEepU 3HAWNUIM JOCUTh IIUPOKE 3aCTOCYBAHHS Y
BaHTAXOIMAHOMHIN TexHil. BoHM naloTh 3MOry BHMIPSATH KyTOBE Ta JIiHiMHE
MOJIOKEHHSI OKPEeMHUX €JIEMEHTIB MEXaHi3MiB (Hampukiajd, IIBUIKOCTI Ta
MOJIOKEHHS! KIHIIEBUX OajOK MOCTOBOIO KpaHa, KYTOBOTO MOJIOXKEHHS CTpPLUIU
0amToBOTO KpaHa y PI3HUX IUIONMIMHAX, HIBUIKOCTI TEpPEeMIlleHHs KpaHa /
KPaHOBOTO Bi3Ka, JIOBXKMHU THYYKOTO MIJBICY BaHTaXy, KyTa HaXWJy KaHaTy 13
BaHTQKEM JI0 BEPTUKAJI TOIIO). Y OLIBIIOCTI BUMAJKIB HE ICHYE DPaIllOHAIBHOI
QIBTEPHATUBH ONTUYHUM EHKoJepaM. BOHM yYCHINTHO 3aCTOCOBYIOTBCS SK IS
BUMIpIOBaHHS JiHIWHUX [16] Tak 1 KyToBuX nosnioxkeHs [17]. [Ipu BubGopi eHkoaepa
HEOOXITHO BpaxoByBaTW: 1) TMOTPIOHY TOYHICTH BHUMIpIB; 2) HAsBHICTH PYyXy

eJIeMEeHTa BaHTAXOMIAMOMHOI MAalllMHU (HANpUKIIAJ, Bi3Ka, KaHATy 13 BaHTaXEM
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TOILI0) Y P13HI CTOPOHU; 3) MaKCUMaJbHY HIBUIKICTH PyXY; 4) HEOOXiIHY MEXaHIUHY
MIIHICTB; 5) c1IOCi0 3’ €THAHHS 3 €IEMEHTOM (Uepe3 NpyKHY My(PTY, TOPOKHIH Ba);
6) Hanpyry kuBjeHHs. CTymiHb 3aXUCTY ONTHYHUX €HKOJEPIB, K1 MPALIOKOTh y

CHCTEMax KepyBaHHs BaHTAXOI1HOMHOIO TEXHIKOIO TOBHUHEH OyTH He Hibkue [P6S.

6.1.2 MikpokoHTpoO.JIEp

OcHOBHAa  yYacTMHa  CHCTEMHM  KEpyBaHHS  PyXOM  MeXaHi3MaMu
BAHTAKOMIAMOMHHUX KpaHIB — MIKPOKOHTPOJIEpP, Ha SIKHUHA TOKJIANAa€ThCs HU3Ka
¢bynkuid. Jlamo mnepenik NEKUIbKOX 3 HHX, fKI pO3IVISIIAIOTBCS Y KOHTEKCTI
peasni3aliii ONTUMaIbHOIO KEPYBAHHS PYXOM KpPaHOBUMH MEXaHI3MaMHU:

1)  BUKOHaHHS [1arHOCTMYHUX (YHKIIM amapatHoro (J1aBadli, BHKOHAaBYl
IPUCTPOI, OKPEMI MICIISI METAJIOKOHCTPYKIIIT KpaHa, TPAHCMICIT MEXaH13MiB)
Ta IporpaMHoro 3abe3neyeHHs (okpemi GyHKIIOHATIBHI OJIOKK);

2)  aBapiiiHl BUMKHEHHS 00JaJHaHHS Ta MOMEPEIKEHHST OnepaTopa KpaHa Mmpo
MOXJIMB1 ~aBapiiiHi cuTyalli (Hampukiaa, TMpo HeOe3nmedyHi BITPOBI
HaBaHTAXXEHHSI, HECAaHKI[IOHOBAHUN JOCTYN Y po00Yy 30HY CTOPOHHIX 0Ci0,
NEpEeBUILEHHS  Bark  TPAHCIOPTOBAHOIO  BaHTaXy,  IEPEBUILEHHS
HaBaHTa)KEHb OKPEMHUX JIAHOK KpaHa, TUCKY TipocucteMu To1o). Kpim Toro,
MIKPOKOHTpOJIEp Mae OOMeXyBaTH KOMaHAM oOmeparopa KpaHa, sKi
cyrnepeyaTh MpaBuiiaM TeXHIKHU 0e31meku ab0 MOKYTh MPU3BECTH J0 BUXOY 3
naaxy o0jagHaHHS,

3) B3aeMoAis 13  CEHCOPHMMH  MPUCTPOSMH, KOMaHAOKOHTPOJIEpaMHU,
BUKOHABYUMHU TPUCTPOSMHU, CHUCTEMOIO KEpyBaHHS BEpPXHBOIO pIBHA,
XMapHUMH CEpeIOBHILEM 300py JaHUX TOIIIO;

4)  aBTOMaTHYHE TaJbMyBaHHS Yy pa3l BUHUKHEHHS pPHU3UKY 3ITKHEHb 13
o0’extamu (OyIiBIsSIMH, CHOpPYJaMH, OyAiBEJbHUMU MallMHAMH Ta 1HIIUM
TEXHOJIOTTYHUM O0JIaJTHAHHSIM);

5)  po3paxyHOK ONTHMAJIbHHUX TPAEKTOPIA TEPEMIMICHHS BaHTaXy (KpUTepii

ONTHUMAJIBHOCTI MOXYTh OOHMPATUCh ONEPATOPOM KpaHa B 3aJ€KHOCTI BIJ
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BHMOT 111010 BUKOHAHHS MEPEBAHTAXYBAJIbHUX OIEpalliil) Ta peKUMIB Pyxy

MEXaHI3MiB;

6)  cHepro30epekeHHs NUIIXOM pEeryJIIOBaHHS Ta ajanTallii [mapaMeTpiB
BUKOHABYUX MPUCTPOIB (TPUBAIOCTI PO3TOHY/TAIbMYBaHHS, XapaKTEPUCTHUKU
PO3rOHY/TaJIbMYBaHHs, HECY4Oi YacTOTH HIMPOTHO-IMITYJIbCHOI MOJYJISILIiT
YaCTOTHUX MEPETBOPIOBAYIB IIPUBO/IIB KPAaHOBHUX MEXaHI3MIB);

7)  1HAMKAIis ~TEXHIYHUX Ta TEXHOJOTIYHHUX TMapaMeTpiB  BUKOHAHHS
NepeBaHTaAXYBAIBHUX Olepallii Ha iHpopMalliitHil maHesl orneparopa KpaHa.
Crneumdika peamizanii ONTHUMAJIBHOIO KEPYBaHHS BHMAara€ BUKOHAHHS Y

MIKPOKOHTPOJIEPHOMY SJIpl CUCTEMH KE€pPYBaHHS HM3KH MaTEMaTUYHHX OIEparlii.

Tomy, cepenoBuilie MPOrpaMyBaHHsI MIKPOKOHTpOJIEpa OBUHHO MaTu PO3BUHEHI

MaTeMaTU4H1 010JTI0TEKHU.

Peanizaiiist onTHManbHOTO KEPYBAHHS MOJISITa€ y 6araTokpaTHOMY BUKOHAHHI
MOBTOPIOBAHUX Olepalliii — UKy KepyBaHHs. OnuUIeMo OCHOBHI e€Taru 1nukia: 1)
ONHUTYBAaHHS AHAJOTOBUX Ta LHU(PPOBUX/IUCKPETHUX BXOAIB (HA HUX HAAXOMSThH
CUTHAJIM JaBaviB, KOMaHJIOKOHTpoOJIepa ornepaTopa KpaHa, KOMaHIMU BiJl CUCTEMU
KEpYBaHHS BEPXHBOTO PiBHs); 2) pO3paxXyHOK KEPYIOUUX CUTHAJIIB JIJI BAKOHABUUX
MPUCTPOIB (3MiHA YACTOTU HANIPYTH >KUBJICHHSI IPUBOIB KPAaHOBUX MEXaH13MiB ab0
iX eJIEKTPOMAarHiTHUX MOMEHTIB, BMUKAHHS/BUMUKAHHS TajbM MEXaHI3MIB TOIIO);
3) mepenavya CUTHAJIB Y KaHAIW 3B’SI3KY BiJ MIKPOKOHTpPOJEpA 0 BUKOHABUYUX
npucTpoiB. HeoOXimHO BIAMITUTH HaWOLIBII TOMMUPEH] Yy BAHTAXKOMITAOMHIN
TexHill mpotokonu nepenadi aanux: CAN, Modbus (RTU/TCP), PROFINET,
EtherCAT, 12C, UART Ta iHmi.

BupoOHUKH MIKPOKOHTPOJIEPHOI TEXHIKH JOCHTHh 4acTO BUAULSIIOTH OKpeMi
JIHIAKK ~ TPUCTPOIB, SAKI  aJanToBaHl JO BHUKOPHUCTaHHS Yy CHCTEMax
BaHTaomiAiioMHOI TexHIikH [18]: Siemens (cepis Simatic [19]), Schneider Electric
(cepis Altivar IMC [20]), ABB (cepis AC500 [21]), Unitronics (cepist Vision350
[22]), Infineon (cepis XMC7000 [23]), ARM (cepis Cortex-M [24]), Texas
Instruments (cepis MSP430 [25]), STMicroelectronics (cepcis STM32 [26]),
Renesas (cepii RA ta RX [27]).
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6.1.3 YacToTHMIi IepeTBOPIOBAY

Jiia toro, mo0 epeKTUBHO peaizyBaTH ONTHUMAJIBHE KEPYBAHHS PYyXOM
MEXaHI3MaMH  TIEPEMIIICHHs]  BAaHTAXOIMIMOMHUX  MAllMH HAa  TPAKTHIN
BUKOPHCTOBYIOTh YaCTOTHI IepeTrBoproBaui. lle moB’s3aHO 3  JEKUJIbKOMa
dhaxkTopamu:

1)  OuIbLIICT, MNPUBOMAIB MEXaHI3MIB  BAHTAKOMIAWNOMHUX MamMH (32
BUKJIFOUEHHSIM aBTOKPAHIB) 00JIaTHYIOThCSI ACUHXPOHHUMU
€JIEKTPOJBUTYHAMH, $IKI MOXKYTb OYyTH pEryjaboBaHi 3a JIONOMOTOIO
YaCTOTHUX MEPETBOPIOBAYIB;

2)  4YacTOTHE pEryjlOBaHHA AaCHHXPOHHMX JBUTYHIB 3a0e3leuye BHUCOKI
MOKAa3HUKU SIKOCTI PEryJIIOBaHHS — IIBHUJKOJII0, EHEProeQeKTUBHICTH,
[EPEBAHTAXYBAJIbHY 3aTHICTh IPUBOY TOILIO;

3)  cywacHI 4acTOTHI IEpPETBOPIOBaYl 3aBISKH PO3BUHEHOMY IMPOTPaAMHOMY
1HTEepQeicy JIerko IHTErpyrThCAd y LHUQPPOBI CHUCTEMH KEpyBaHHS Ta
aBTOMATHU3Alll] MePEeBAHTAXKYBAIBLHUX MPOIIECIB;

4)  4YacTOTHI TEpPeTBOpIOBavl, MAaK4YM pO3BHHEHY CHUCTEMYy OINLIA Ta
XapaKTEPUCTUK, MOXKYTh peali3yBaTh MPAKTUYHO OYIb-IKUN 3aKOH 3MIHH
MIBUAKOCTI pyXy, IO pOOUTH iX HE3aMIHHUMU JJIsi CUCTEM ONTUMAJILHOTO
KepyBaHHS.

[Tpu BOOP1 4aCTOTHOTO TIEPETBOPIOBaYA /IS 3a]1a4 pealtizallii ONTUMaIbHOTO
KEepyBaHHS JJI TOTO UM 1HILIOTO MEXaH13My BaHTAKOM1JHOMHOI MAallITMHU HEOOX1JTHO
JOTPUMYBATHUCH MEPENIKY NEBHUX PEKOMEHIALIIi:

o BUOIp YAaCTOTHOTO TEPETBOPIOBAYAa MOBHHEH BUKOHYBATHUCh BUXOISYH 13
HOMIHAJIBHOI MOTYHOCTI Ta HOMIHAJIBHOTO CTPYMY JIBUTYHA 13 BpaxyBaHHSIM
TPUBAJINX NIEPEBAHTAKEHD 32 MOTYXHICTIO Ha 20-50%;

o YaCTOTHUIM  NEepeTBOpIOBadY  MOBUHEH  BUTPUMYBATH  KOPOTKOYACHI
nepeBaHTaxeHHs 3a cTpyMoM (710 200% HOMIHATBHOTO CTPYMY JIBUTYHA) TIPH

MYCKY 1 raJJbMyBaHHI MEXaHI3MY;
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JUIA  peami3amii KepyBaHHS €JEKTPOMAarHiTHUM MOMEHTOM JBUTYHa
YaCTOTHHUM TMEpEeTBOPIOBAY MOBHWHEH MATH QJITOPUTM MPSMOTO KepyBaHHS
enektpomarHiTHuM MomeHTOM DTC (Direct Torque Control). Ileit anropurm,
30KpeMa, JOLIIBHO BUKOPUCTOBYBATH NpPH peali3alii ONTUMAJIBHOTO 3a
HIBUKOJIIE€I0 KEPYBAHHS MEXaHI3MOM MEepeMILICHHs KpaHa;

HasIBHICTb P13HUX METO/IIB raJlbMyBaHHSI aCHHXPOHHOT'O IIPUBOY MEXaHI3My
(pexynepaTuBHE, JNUHAMiYHE, Ha BHOITY) Ja€ 3MOry moOyayBaTH THYYKY
CHUCTEMY ONTUMAJIBHOTO TaJIbMyBaHHS;

pEKylepaTUBHE TalbMyBaHHS € aKTyaJlbHUM JJI YacTOTHO-KEPOBaHUX
KpPaHOBUX IPUBOIB, SIK1 MPAIIOIOTh 13 MEXaHI3MaMH 31 3HAYHUM 3BEJCHUM
MOMEHTOM  1Hepiii. KpiM Toro, 3acToCyBaHHS pPEKYNEepaTUBHOIO
rajJibMyBaHHsl TIOBUHHO OyTH OOIPDYHTOBAaHHUM 13 BpPaxyBaHHSM CEPEIHbBOT
KUIBKOCTI ITYCKiB IPUBOLY MEXaHI3MY;

IIMPOKHUI J1ana30H BUXIJIHMX YacTOT, KU IMEpeKpuBae HEOOXIAHHM 3a
yMOBaMHU peaizailii ONTUMAaJIbHOTO KEpyBaHHS [lara3oH (HAMPUKIA/,
0...400 I');

IUTsl peani3allli ONTUMaJIbHOTO KEPYyBaHHS y BUTJISII 3BOPOTHOTO 3B’ 513Ky, 00
npu [1[J[-perynroBanni pyXy KpaHOBOTO MeXaHi3My 00JaHAHOTO YaCTOTHO-
KEpOBAaHMM TPHUBOJOM HEOOXITHO, 100 YaCTOTHUN TMeEepeTBOPIOBaY
3a0e3neuyBaB MIATPUMKY 3BOPOTHOTO 3B’A3KY. Y KOHTYpl 3BOPOTHOIO
3B’A3KY, K MPABUJIO, 3HAXOUTHCS ONTUYHUNA EHKOJEP;

YaCTOTHHM TEPETBOPIOBAaY TOBHHEH MaTH TPOTOKOJIM 3B 53Ky, SKi
HIATPUMYIOThCSI CUCTEMOIO KepyBaHHs BepxHboro piBHs (Modbus, Profibus,
RS-485, CANopen Tomro). 3a6e3neyeHHs MOTPIOHOTO MPOTOKOIY 3B’ SI3KY €
OCHOBOIO JIJIA Mepeadl NakeTiB JaHUX (KOMaH/) BiJ CUCTEMHU KEpyBaHHS /10
9aCTOTHOTO MEePETBOPIOBAaYA Ta Y 3BOPOTHOMY HANPSIMKY (CTaHU YaCTOTHOTO
NepeTBOPIOBaya: HaMpyra y JIaHli HOCTIHHOTO CTPyMYy, CHJIa CTpyMy y (a3ax,
TEMIEpaTypa CUIOBUX TPAH3UCTOPIB TOIIIO);

00OB’SI3KOBUM € BIANOBIAHUN CTYHIHb 3aXHUCTy BiJl Jii HaBKOJIMIIHBOTO

cepenoBHILa. BiH 3a1eXUTh BiJ] TOTO, SIKUH 3aXUCT Ma€ eneKTpornada, B AKii
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po3MillleHni TepeTBoproBad. kim0 Taka mrada BiACYTHs, a00 BOHA Mae
HU3BKHI CTYIIHb 3aXHCTy TO CTYIIIHb 3aXHCTy YaCTOTHOTO IEPETBOPIOBAaYA

Mae 0ytu Ha piBHI [P54...1P65;

o JOCTaTHS KUTbKICTh aHAJIOTOBHX Ta IIU(PPOBUX BXO/IIB Ta BUXO/(IB YaCTOTHOTO
NEepEeTBOPIOBAYA;
o HasBHICTh €(EeKTUBHUX (PUIHTPIB Ta MOKJIMBICTh MIIKIIOYCHHS 30BHIMIHIX

GbibTpiB (BUXIIHOTO, Y JIAHKY MOCTIMHOTO CTPYMY TOIIO) JJIsI MiHIMi3allii
PI1BHS BUIIMX TAPMOHIK BUX1IHOT HAPYTH YaCTOTHOTO MEPETBOPIOBAYA;

o PO3BUHEHI (DYHKIIIT JIATHOCTUKY allapaTHOTO Ta IPOrpaMHOro 3a0e3neYeHHS;

° MIMPOKI MEX1 HaJaTyBaHb yacToTH Hecydoi [1IIM, moyaTtkoBoi 4acToTu Ta
aMILTITyId HANpyTd JKWUBICHHA TPUBOJY, TPUBAJIOCTI HAPOCTAHHS Ta
CraJaHHs YacTOTH HAIIPYTH >KUBJICHHS TOIIIO;

o MOXJIMBICTh ~ CTBOPEHHSI BHCOKOTO TIOYAaTKOBOTO  E€JIEKTPOMArHITHOTO
MOMEHTY JIBUTYHA,;

. HAasBHICTh IHTEJNEKTyalbHUX (QYHKIIM, $Ki 3a0€3MeuyloTh 3aXUCT Bij
NeperpiBy 4acTOTHOTO MEpEeTBOpIOBaya, OoOpuBY (asu, nepexocy ¢azHHX
HaIpyT, BUIITUX TAPMOHIK HAIIPYTH KUBJICHHS, KOPOTKOTO 3aMUKAHHS TOIIO.
OpieHTyrounch Ha BKa3aHl pPEKOMEHJalli BUPOOHUMKH  YaCTOTHHUX

MEePETBOPIOBAYIB  BUAUISIOTE OKpEeMUW Kiac (JIHIMKY) I[HX TPUCTPOIB, SKi

CIelLIaJIbHO pO3p00JIeH1 JIJIsi KpaHOBUX MeXaHi3MiB. HaBegemMo nmpukiiaau aesiKux 3

Hux: ABB ACS880-07CR — xomnanis ABB [28], Siemens SINAMICS G120C —

kommania Siemens [29], Schneider Electric Altivar 71 Plus — kommnanis Schneider

Electric [30], Danfoss VLT AutomationDrive FC 302 — xommaniss Danfoss [31],

Yaskawa A1000 — xommanis Yaskawa [32], Mitsubishi FR-A800-CRN — kommnanis

Mitsubishi Electric [33], Hitachi NE-S1 — xommanis Hitachi Industrial Equipment

Systems [34], Fuji Electric Frenic — xommanist Fuji Electric [35], KEB Combivert

F6-K — xommnanis KEB Automation [36] ta ixmm. [li mepeTBoproBadi B MaroTh

crienianizoBani GyHKIII1, K1 HAaHO1IBII MMOBHO BiJMOBIIaI0Th KOMILJIEKCY BUMOT JI0

MPUBO/IIB KPAHOBUX MEXaH13MIB.
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6.2 3acrocyBannsi TpeHoBanux IIHM pasi cucremu OnTMMAJIBHOIO

KepyBaHHSI PyXOM MeXaHi3MiB nepeMilleHHs KPaHiB NPOJbOTHOIO THILY

Pyx 3Ha4HOI KIJIBKOCTI MEXaH13MIB MEPEMIIICHHS BAHTAXKOMIMOMHUX KPaHiB
IPOJBOTHOTO THUILy MOXXE OyTH OINHCAaHUI 3a JOMOMOIOI0 JIBOMAacoBOi MOJEINI
»kpaH-BaHTax’ (4.1). Y yerBepTOMY pO3/1ii OyJI0 CHHTE30BAHO ONTUMAJBHE Y
CEHCl TPHUBAJIOCTI MEPEXITHOTO PEeXUMYy pyxy (4.5) Ta NiHIHHO-KBAaIPATUYHOTO
Kputepito (4.25) kepyBaHHA. {7 OCTaHHBOTO BapiaHTy OTPUMAHO KOE(IilIEHTU
perymsaropa. Bonum oTpumani nans pi3HUX HAOOpIB UYHCEIBHHUX IapameTpiB
JUHAMIYHOT CHCTeMH ,KpaH-BaHTax . Ha OCHOBI 1HMX JaHUX MPOBEICHO
tpenyBanHs [IIHM. Otpumani nipu nboMy Baru 1 0iacu HaBeneH1 y JlogaTtky A Ta
3aBaHTaXeH1 y Qaiin ,,Barosi xoedimientn HapueHnx HIHM.txt”. [Ipu po3poOii
CUCTEMHM ONTHUMAJIbHOTO KEPYBaHHS PYXOM MeEXaHI3MaMU NEpEeMILEHHS KpaHiB
IPOJBOTHOTO THUIY JOIUIBHO BHUKOPUCTATH OTpUMaHl pe3yibTaTh. HaBememo
CXeMy, sIKa JI03BOJIUTh Pealli3yBaTH Iie Ha MpakTuili (puc. 6.1).

BinmnoBigHO /10 3a11poroHOBaHO1 cXxeMH (puc. 6.1), mepIIrM eTarnom € 3a1aHHs
napameTpiB CUCTEMHU (Maca BaHTaxy, JOBKHWHA KaHATa, YCTaJICHA MIBUAKICT PyXy
KpaHa, MaKCHUMaJIbHE 3HAUEHHS PYLITIHHOTO 3yCHILIS Ta 3yCUIUISL CTATUYHOTO OMOpY
PYXy KpaHa — JUIsl peXUMY ONTHUMAaJIbHOI IIBUIKOAII pO3rOHYy/TaJbMyBaHHs; Maca
BaHTaXy, JOBXMHA KaHaTa, PEKUM pO3TOHYy ab0 TaabMyBaHHS Ta TOKa3HUK
CTENEeHI0 BaroBoro koedimieHTa mpu (GyHKIIT KEpyBaHHS — JUISI PEXKUMY

ONTUMAJILHOTO 32 JIIHIMHO-KBaJpaTUYHUM KPUTEPIEM KEpyBaHHS).

3apaHHA 3acrocyBaHHA Po3paxyHOK Peanisauin
napamerTpis » TPEeHOBaHUX » nporpamm onTMMaNIbHOro

cucremm WHM KepyBaHHA KepyBaHHA
(1 eTan) (Il eTan) (Il etan) (IV etan)

Pucynok 6.1 — Cxema 3actocyBanHs po3pooienux [ITHM B mpaktuili ekcruryartarii

KpaHiB 13 ONTUMAJIBHOIO CUCTEMOIO KEPYBaHHS

3ajaHHsa BUMIPIOBAHUX TapaMeTpiB JUHAMIYHOI CUCTEMHM BUKOHYETHCS 3a

JIOTIOMOT'OFO BiJIMTOBITHUX JaBaviB — MAaCH BaHTAXKY Ta JOBXHHHU THYYKOTO ITiJIBICY.
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[Ipy mpoMy mIs TIATOTOBKH JaHUX 3 JaBadiB OOOB’S3KOBOIO € TIpOIEaypa
HOpMaJi3alii OTpUMaHUX YUCEIbHUX 3HaYCHb MTapaMeTpiB.

Ha npyromy erami BHKOHYETBCS PO3paxyHOK BuXigHOro BekTopy IIIHM
(TpuBajOCTEl TEpHIOTO Ta JPYroro €TamiB pO3rOHY/TaJbMyBaHHS — IS
ONTUMAJILHOTO 3a IIBUJIKOJIIEI0 KEPYBaHHS; KOS(IIIEHTIB JIHIHHOTO PEryJsTopa —
JUTSL PEKUMY ONITUMAIIBHOTO 3a JIIHIHHO-KBaIpaTUYHUM KpUTEpieM kepyBaHHs). Llei
KpPOK BKJIFOUa€ B cebe 00poOKy MaHMX /1aBadiB, HOpMaJIi3aIlil0 CUTHAJIB, TIepeaavdy
HOopMasti3oBaHuX curHaiiB Ha Bxia [IIHM. Bona, y cBoto uepry, nmoBepTrae curtai
ONITUMAJIBHOTO KepyBaHHs (JIUIIE AJi1 KOHKPETHUX 3HAaYeHb BXITHOTO BekTOopa). Lle
JTa€ MOXJIMBICTh OTPUMATH MPOrpaMy KEPYBAHHS PyXOM MPUBOJHUX MEXaHI3MIB
(Tperiii etamn). Bona peanizyeTbcs y BUIIISIL epeayl Bij MikpokoHTposiepa Ha U1
BIJINOBIJTHUX CUTHAIIIB KEPYBAHHS y MOTPIOHI MOMEHTH 4Yacy (YeTBEpTHid €Tarl).
OcTtaHHIi eTar MoB'A3aHU 13 THUM, 110 KEPOBAHUW MPHUBOJ CTBOPIOE HEOOXITHUI
€JICKTPOMArHiTHUI MOMEHT, SIKUH, Y CBOIO UEpry, KEPye PyXOM CHCTEMH ,,KpaH-
BAaHTX 3TIAHO OTPUMAHOI HAa TPETbOMY €Talll MpOorpamu TakK, IO BiOyBa€ThCA

ONTUMAJILHUM Yy CeHC1 KpuTepito (4.5) ado (4.25) pyx.

6.3 CTpyKTypHO-(YHKLiOHAJbHA CXe€Ma CHCTEMH ONTHUMAJLHOIO

KepPYBaHHSI MeXaHI3MaMH BAHTAKOMIAHOMHMX MAIIMH

Jist  peamizaiii ONTUMAJIBbHOTO KEpPyBaHHS pO3po0OJieHa CTPYKTYPHO-
(GyHKI[IOHATbHA CXE€Ma CHCTEMU ONTUMAJIbHOTO KEpyBaHHSA MeXaHi3MaMu
MOCTOBOTO KpaHa (puc. 6.2). Ha cxewmi, sika 300pakeHa Ha puc. 6.2, BUKOPUCTAHO
HACTYMHI TIO3HAYEHHS: TOHKI CTPUIKM YEPBOHOTO KOJBOPY IO3HAYAIOTH
iH(popMaIliiiHl curHanu (uisi TOro, o0 BIAPI3HUTH Pi3HI 1HPOPMALIiHI KaHAIH
BOHU MO3HAYEHI PI3HOIO0 KUTBKICTIO TPUKYTHHKIB); TOBCTI CTPUIKU MTOMapaHYEBOTO
KOJBOPY TO3HAYAIOTh HAIMPSMOK IMepeadl eJIeKTPUYHOI EeHeprii, a 4YopHi —

MEXAHIYHOI.



JaBau kyta JdaBau JdaBau JdaBau 10B:XKMHHA
BiJIXWJIEHHS] KAHATY MOJIOKEHHS MOJIOKEHHS THYYKOI'0 miABicy
Bl BepTHKATi KpaHa Bi3Ka BaHTAaKY

[xoiicTuk oneparopa

KpaHa
MIKPOKOHTPOJIEP

Indopmaniiina naHeanb
onepaTropa KpaHa

YII mexanizmy YII mexanizmy YII mexanizmy nmigiomy
nepemMilieHHs1 KpaHa nepemMilieHHs Bi3Ka BaHTAXKy

JIBUT'YH MeXaHi3My JBUryH MexaHi3mMy JABUryH MexaHi3my
nepeMillleHHs KpaHa nepeMillleHHA Bi3Ka MigioMy BAaHTAXKy

Mexani3m nepemMimeHHs MexaHi3m nepemMinieHHst Mexanizm migiiomy
KpaHa Bi3Ka BaHTAXKy

Pucynok 6.2 — CTpyKTypHO-(pyHKIIIOHAIbHA CXeMa CUCTEMH ONTUMAIBHOIO KEPYBaHHS MEXaHI3MaMHU MOCTOBOT'O KpaHa
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YMOBHO cucTeMa CKIanaeThes 13 OJ0KiB 1H(OpMALiiHOT YacTHHM (ZaBadul,
MIKpOKOHTpPOJIEP, TKOUCTUK OmepaTropa KpaHa, iHpopMalliiiHa maHelb onepaTopa
KpaHa), enekrpoMexaHiunoi (YII Ta pjBUryHM MexaHI3MIB) Ta MEXaHIYHOI
(MexaHi3MU TIEpeMIIeHHs KpaHa, Bi3Ka Ta IMiIioMy BaHTaXy) 4yacTuH. J[amo omuc
pOOOTH CHCTEMHU.

Onepatop KpaHa uyepe3 DKOMCTUK abo iHGOpMaIliiHy IaHelb 3aja€
KOOpAMHATH TOJIOKEHHS BaHTaXy KyIu HEOOXiMHO mepeMicTUTd BaHTax. Lli
CUTHAJIM HAAXOAATh Y MIKpOKOHTpojep. Haxam MIKpOKOHTpoJiep ONMUTYye AaBadi
JIOBKMHU THYYKOTO IIJIBICY BaHTaXYy, MOJIOKEHHS Bi3Ka Ta KpaHa. OTpUMaBILIHX Il
JlaHl Y MIKPOKOHTpPOJIEpl BiJOYBAETHCA PO3PAXYHOK Y3TOKEHUX ONTUMAJIbHUX
pexuMiB poOOTH MEXaHI3MIB MiANOMY BaHTaxXy, IEPEMIILIEHHS KpaHa Ta Bi3Ka.

3a3HaunMo, 110 y JACSKUX BHUIAJKaX HEOOXITHICTh Y BUKOHAHHI BCIX TPhOX
pyXiB Moxke OyTu BiACYTHA. ToAl BUKOHYIOTH PyX JIHIIE Ti MEXaHI3MH, SKi
3a0e3MeYyI0Th EPEMIIIEHHS BaHTaXy 13 TOYAaTKOBOTO MOJIOXKEHHS Y 3aJ1aHe.

[licns po3paxyHKy y3roJI’)KEHHX ONTHUMAIbHHX 3aKOHIB pyXy MEXaHI3MIB
pPO3paxoOBYIOTbCS MACHUBHU JUCKPETHHX YacTOT HANpyrd >KUBJICHHS MPUBOIIB
BKa3aHUX MexaH13MiB. Iliciis 3akiHYEHHS LUX PO3PAXYHKIB CUCTEMa KEPYBAHHS
BUJIa€ Ha 1HPOPMaIliifHy aHeNb ONiepaTopa MOBIAOMIIEHHS TIPO TE, 1[0 BOHA TOTOBA
710 peadizailii pyxy.

[Himiamizamiro MycKy MeXaHI3MIB BHKOHYE OIEpaTop, HATUCKAIOYU Ha
BIJINOBIJIHY KHOMKY Ha iH(OopMaIliitHii nanem abo mxoictuky. [icas mporo go UIl
JBUTYHIB BKAa3aHUX MEXaHI3MIB MOYMHAIOTh HAJIXOJUTU CUTHAJIU KEPYBAaHHS, K1
BUKJIMKAIOTh 3MIHM YaCTOTU HAMPYT >KUBJICHHS BIAMOBIIHUX JBUTYHIB.

3a3znaummo, 1o BianpaBka curdaiiB Ha YII mosxe BinOyBaTucs He 0THOYACHO,
a 13 TMEBHOI 3aTPUMKOIO, SKa BHUKIMKAHA peali3alli€l0 pO3paxOoBaHOrO
ONTUMAJIBHOIO PEXKUMY PYXY TOTO UM 1HIIOTO MEXaHi3My (HampHKIal, MEXaHi3M
OiAiioMy BaHTaXy 3a yMOBaMH peajizallii ONTUMaJbHOTO KEpPYBAaHHS MOBHHEH
npaitoBatu jguiie 10 ¢, a MexaHi3M nepeMileHHs Bizka — 30 ¢; y [bOMY BUIIAJKY

nepmumM otpumae curnai UIl asuryHna MexaHi3my mepeMilieHHs BiKa).
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[Ipy 3MiHI YacTOTHM Hampyrd >KUBJICHHS [BUTYHH MEXaHI3MIB OyIyTh
3MIHIOBaTH IMIBUAKOCTI OOCpTaHHS 1 1€ BUKIWYHE 3MiHY CTaHy (TIOJIO)KCHHS Ta
IIBUJIKOCT) BaHTaXYy, SKUW 3aKpIICHUH Ha THydykomy miaBici. [Ipo 3MiHy nux
napaMeTpiB OyJyTh CHUTHANI3yBaTH JaBadi, fKi 3a 3alUTaMH MIKPOKOHTpoJepa
OyIyTh BIANPABIATH HOMY BIAMOBIAHI CUTHAJIU. Y BHMAAKY, KOJU CTaH CUCTEMHU
(eqleMEeHTIB KpaHa Ta BaHTaXxy) OyAe BIIXWIATUCH BiA 3adaHUX (HANpUKIAd, Y
BUMAJKY Jii Ha BaHTaX BITPOBOTO MOPHUBY) Y MIKPOKOHTpPOJEPI mependadyeHo JBi
MO>KJIMBOCTI: BUKOPUCTAHHS ONTHUMAJIBHOIO KEPYBaHHS Yy BUIJISAI 3BOPOTHOIO
3B’s3Ky (1. 6.2) abo 3actocyBanHs [IIJ[-perynstopiB 3miHHUX cTaHy. OOuzaBa
BapiaHTa O3HAYAlOTh BUKOPHCTAHHS CUTHAIIB JaBayiB (peaii3yeThCs KOHIICHINsS
3BOPOTHOTO 3B’SI3KY).

Hancunanns curnanis 13 MikpokoHTpoJiepa A0 UII neuryHiB MexaHi3miB Oyze
BUKOHYBATHUCH JIO THUX TP, MOKU BAHTAX HE JIOCSTHE CBOTO KIHI[EBOTO MOJIOKEHHS.
[Ticnst boro 13 MIKPOKOHTpoOJiepa Ha iH(GOpMaIliliHy MaHellb oneparopa KpaHa
HaJ1ie CUTHAM PO 1€ 1 onepaTop Oye TOTOBHM JO BUKOHAHHS HACTYITHOTO LUKITY
NepeMilIeHHs] BaHTaxXy a0o0 raky 0e3 BaHTaxy.

3a3HaunMo, 110 y BUMAAKY OalITOBOTO KpaHa I CXeMa 3a3Ha€ HE3HAYHHUX
3MiH: 3aMICTh JaBayiB MOJIOKEHHS KpaHa HEOOX1/IHO BUKOPUCTATH JaBad KyTOBOTO

MIOJIOKEHHS CTPLJIA KpaHa.

6.4 Po3poOka mnporpaMHOro 3ade3nevYeHHs1 VISl ONTHUMAJIBHOIO

KepPyBaHHS PYXOM MeXaHi3MiB IiIiioMy BAHTAKy Ta NepeMillleHHs KpaHa

Jlns peamizaiii y3ro/pKeHUX pyXiB MEXaHI3MIB MOCTOBOTO KpaHa OyIio
pospobiene mporpamue 3adesmeuenns ,,OCC by Yuriy Romasevych ©”. Horo
nporpamMHuil koa HaBeneHo y Jomarky I'. Onumemo po6oTy nmporpamu.

Hacammepen HEOOXimHO BIAMITUTH JBa 3ayBaKEHHS WIOJ0 PO3POOIIEHOT

porpamu:
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1)  BoHa mpu3HayeHa Js peajizalili MPOrpaMHOTO ONTHMAIBHOIO KepyBaHHS
ab0  KepyBaHHs, K€  peali3dye  CTaHAapTHI  3aKOHH  3MIiHU
HapOCTaHHS/CMalaHHs YaCTOTH HAMPYTH KUBJICHHS MIPUBOAY MEXaHI3MIB;

2)  Bona 3actocoByeThcs nmme s YIT kommanii Mitsubishi Electric (cepii FR).
[Iporpama wMae Tpu BikHa: ,,COMMUNICATION SETTINGS”,

,,HOISTING”, ,,CRANE MOVEMENT”. [lok1agHo ONHUIIIEMO KOKHE BIKHO.

VY BikHi ,,COMMUNICATION SETTINGS” (puc. 6.3) KopucTyBad Mae
oOpatu komyHikaiiiuui COM-nopT, BiIKpUBaE Ta 3aKkpuBae 0OpaHuil mopT (puc.
6.3, a, 0) Ta obupae pexum KoMmyHikamii 3 YUII. MoxnauBumMu BapiaHTamu €:
3oBHIIIHE (EXTERANAL) (puc. 6.3, B) Ta MmepexeBe kepyBaHHa (NETWORK)
(puc. 6.3, ). Uepes obpanuit COM-niopt Oy/ie 3/1iHCHIOBATUCS Tepeiada KEPYIOUnX
KOMaH/1 BiJ| koMt 1otepa jao YIl.

3MiHa pPEXHUMY KOMYHIKAIlli 3 30BHINIHHOTO HAa MEPEXKEBE JO3BOJISIE
nepenaBatu komauau Ha YII. 3mina cTaTycy KOoMyHIKaiii (BIAKPUTHI Y1 3aKPUTUI
COM-nopT, pe’kuM KOMYHIKAI[li BIJOOPaXKaETHCS 3MIHOKO KOJBOPY 1HAUKATOPHUX
naHesnen).

Peanizamiss oOHiMy 1HQopmanii yepe3 koMmyHikamiiiHuii COM-nopt
peanmizoBaHa 4epe3 3acTocyBaHHs kommnoHeHTH BComPort cepenoBuiia
nporpamyBanHs Delphy.

Ha Bxmmaani ,,HOISTING” (puc. 6.4) HaBeieHO BCl HEOOX1HI €JIEMEHTH, SIK1
JAI0Th 3MOTY KEpyBaTH MEXaHI3MOM TMIAHOMY BaHTaXy. 30KpemMa Ha IMaHeml
,,CURVES OF HOIST MOVEMENT” kopuctyBad Ma€e 3MOry 00paTH pexXUM
PO3TOHY Ta rajbMyBaHHS MIPUBOJLY MEXaHI3MY IMiIHOMY BaHTaXYy.

Ilepmi Ttpu omnmi (LINEAR, S-CURVED, DOUBLE S-CURVED)
BIJIOBIJIAI0OTh CTAHAAPTHUM PEKMMaM HApOCTaHHS 1 CHaJaHHs YacTOTH HaIpyru

YKUBJICHHS TIPUBOY: JIHINHIN, S-110X10HIM Ta MOABINHHINA S-MOAI0HIN BiMOBIIHO.
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Pucynox 6.3 — Iarepdetic Bikna ,, COMMUNICATION SETTINGS”: a) Bubip COM-nopTa; 0) Binkpuanus COM-nopTa;

B) 3aJlaHHsI 30BHIIHBOTO KepyBaHHs YII; r) 3ananus mepexeBoro kepyBanus YI1
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CALCULATE

Pucynok 6.4 — Intepdeiic Bikna ,,HOISTING”

Bubip uerBeproi omiii aktuBye mnaHenb ,PARAMETERS OF THE
SYSTEM” Ta pmae 3Mory peani3yBaTh ONTHMAajdbHE KEPyBaHHS MEXaHi3MOM
nigiioMy BaHTaxy, npo 110 Oyne ckazaHo naaini. 3anuc y UII oOpanoro pexumy
pO3roHy/TalbMyBaHHs BIJI0YBa€ThCs HaTHCKaHHAM kHomku ,,SET”. Ha mnaneni
»PARAMETERS OF THE MOVEMENT” kopucTyBay NporpaMu 3a/1a€ yCTAJICHY
4acTOTYy HaNpyTH >KUBJICHHS ACHHXPOHHOIO €JIEKTPONPUBOAY MEXaHI3My MiTHOMY
BaHTaxy (mone ,,Steady frequency, Hz”) Ta mo4yaTkoBy Hamnpyry *uBJICHHS (T10JIe
»Initial voltage % of rate value”). Ha maneni ,,PARAMETERS OF MOTION LAW”
KOpHUCTYBau 3a/la€ TPUBAJIICTb HAPOCTAaHHS Ta CHAJaHHA YacTOTH HaIpyrd
YKUBJICHHS B1J] HYJIbOBOTO 3HAYEHHS 70 ycTanieHoro (moJie ,,Duration of accel/deccel,
s”) Ta TPUBAJICTh PYXY IIPH KHUBJICHHI IPUBOY HAIPYTOIO 13 YCTAJICHOIO YaCTOTOIO
(mone ,,Duration of steady movement, s”). Ilanens ,,PARAMETERS OF THE
MOVEMENT” wmictuth 1ojisl KyJdd KOPUCTYBad 3aJa€ BEJIIMYUHHM JUHAMIYHHUX
napaMeTpiB MexaHi3My HiJiloMy BaHTaXxy: 3BE€J€HOI Macu BaHTaxy (moue ,,Load
reduced mass, kg”), 3BeieHOi Macu MeXaHI3My MiAloMy BaHTaxy (moiie ,,Drive

reduced mass, kg”), 3BeneHoro KoedirieHTa KOPCTKOCTI KaHATHO-IOJIICIACTHOI
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cucremu (moze ,,Cable stiffness, N/m”). Lli Benuunau HEOOX1IHI A PO3PAXyHKY
ONTUMAJIBHOTO PEKUMY PO3TOHY Ta TaIbMyBaHHS MEXaHI3MYy MiIHOMY BaHTaXy.
Lleil pexxuM € ONTUMANbHUM 3a KPUTEPIEM CepeAHbOKBAIPATHUYHOTO 3HAYCHHS

PYUIIITHOTO MOMEHTY MEXaHI3MYy:

T

jMzdt — min, (6.1)

0
ne M — pyuiiiHiui MOMEHT MPUBOAY MEXaHI3MY iAoMYy BaHTaxy; T — TPUBAJICTh
pPO3rOHY/TAIbMYBAaHHSI MEXaHI3My (33Ja€ThCSl KOPUCTYBAYEM IMpOTpaMu y MO
,Duration of accel/deccel, s). [{ns BUKOHaHHS PO3paxyHKiB KOPUCTYyBay HaTUCKAE
kHoriky ,,CALCULATE”. Po3paxoBana (pyHKIliS MIBUAKOCTI MPUBOY MEXaHI3MY
NiAAOMY BaHTaxy, sika MiHiMi3ye kpurtepiid (6.1), 3anucyerscs y nam’ st [1K.
Hapnani BoHa mpoXoAWuTh JAUCKPETU3aLII0 13 4acoBUM KpokoM 0,1 MHOXHUThCS Ha
KOE(QILIEHT, SKUIA J03BOJISIE IEPEUTH 10 MACUBY JTUCKPETHUX YacToT. OTpuMaHuii
MacHB MOXHa 1Mo0ayuTu y BUrIAIl rpadika y noii ,,Frequency plot”. Jlns mporo
KOpPUCTYyBa4 HaTUCKae KHOMKY ,,Built plot”. Jlns Toro, mo0 peanizyBatu
ONTUMAJIBHUA PEKUM KOPUCTYyBad Ma€ oOpaTH HAMpsSMOK pyXy BaHTaXy
(migHiMaHHS — omiis ,,UP”, omyckanns — omiist ,,DOWN”) Ta HATUCHYTH KHOTIIKY
»START” na maneni ,,START SIGNAL”. [Ipu npomy nporpama 3ammyckae OKpeMuit
NOTIK, B SIKOMY OyIyTh BiampaBiaThch KoManau Ao YII, skuil migkitoueHuid a0
JIBUTYHA MEXaHI13MY MiiioMy BaHTaxy. Criouatky OyAyTh BIAIPABISTUCH KOMAaH/IH,
10 BIJAMOBIJAIOTh HA0OpPY 4YACTOTH HAINpPYTH >KUBJICHHS MPUBOAY MEXaHI3MY
nigiomy BaHTaxy. IIpum 1mpomy mMexaHi3m Oyae BHUKOHYyBaTth po3riH. Komm Bci
KOMaH1 Oy/IyTh BIMPaBIIEH] 1 MEXaHi3M JOCSITHE YCTaJICHOI MBHUAKOCTI MiAHOMY,
sKa BIIMOBIJA€ YCTAJICHIN 4acTOTI HANPYTH >KUBJICHHS MIPUBOJY, Mporpama Oyne
BUYIKYBaTH 4ac, IKUI 3aJ]aHO KOPUCTyBaueM y noui ,,Duration of steady movement,
s”. Ilicns Toro, sk 11el 9ac MuHe, mporpaMa oyse BianpasiasaTu 10 Yl komanam, sxi
OyAyTh 3MEHIIYBaTH YacTOTy JKMBIEHHS IBUTYHA. JIBUTYH Oyae 3MEHIIyBaTH
MIBUJKICTh 1 MEXaHI3M MOCTYNOBO Oyze ragbmyBatu. Binmpaska curnamnis go YII

Oyne BiAOyBaTUCh y 3BOPOTHIM TMOCIHIJOBHOCTI: CIOYATKy BIAMPABIATUMETHCS
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CUTHAJ, SIKHW BIANOBIAATHME OCTAHHIA JUCKPETHIM YacTOTI HANPYTHW >KUBICHHS
MPUBOAY, Naji — TMepeaocTaHHid 1 Tak gami. OCTaHHIM BiANPaBUTHCS KOMaH[A
HEPIIOr0 JHUCKPETHOrO 3HAYEHHS 4YacTOTH 13 MacuBy dactoT. Ilicist mporo
BIJIIPABIIIETHCS KOMaHa 3yNUHKY ABUTYHA. [Ipu 11boMy mporpaMa 3akiH4y€e LUKIT
KEpYyBaHHS.

Po3pobnena mporpama Moke TakoX OyTHM BHUKOPHCTAaHa IJisi KEpyBaHHS

MEXaHI3MOM TepeMilleHHsT KpaHa. [ 1boro HEoOXiTHO MEperTH Ha BKIAIKY

,CRANE MOVEMENT” (puc. 6.5).

B OCC by Vury Romasevych © - O *

COMMUNICATION SETTINGS | HOISTING CRANE MOVEMENT

START CALCULATE ‘

BennunHa kputepito - 2,305 t1=t3=0,852 t2= 0,601

Pucynox 6.5 — Inrepdetic Bikna ,,CRANE MOVEMENT”

Tyt, ananoriuno no Bxiaaku ,,HOISTING”, kopucTyBau Mae 3MOTy 3aJ1aBaTH
CTaHJApTHI 3aKOHU HAPOCTAHHS Ta CMAJaHHS YaCTOTH HATIPYTH KUBJICHHS TIPUBOTY
MEXaHi3My TEepEeMIIIEHHs] KpaHa, a TaKOX ONTHUMaJIbHUN 32 MBUAKOMIEID PEKUM
pyxy (manens ,,CURVES OF CRANE MOVEMENT”: crannaptsi ,,LINEAR”, ,,S-
CURVED”, ,DOUBLE S-CURVED”, ontumanbaui 3a mBuakogicwo ,,OPTIMAL
BY DURATION”). Ha manmem ,PARAMETERS OF THE MOVEMENT”
KOPHUCTYBa4d y BIAMOBITHUX TMOJISIX 33Ja€ YCTAJIEHY YacCTOTY, MOYATKOBY HAIMpPYTy

NPUBOAY Ta TPUBAIICTh HAPOCTAHHS/CNAJAHHS YaCTOTH HANPYTU KUBJICHHS
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npuBoay. Jas Toro, o0 OTpUMaTy ONTUMANbHE 3a IIBUIKOAIEI0 KEpyBaHHS Ha
naneni ,,PARAMETERS OF THE SYSTEM” HeoOxigHO TOTEpEeIHBO BBECTH
napaMeTpu MeXaHI3My IepeMillleHHs KpaHa: JOBXHWHY THYYKOrO MiABICY (ToJie
,,Length of the cable, m”), 3Beneni macu BanTaxy (mosie ,,Mass of the load, kg”) ta
KpaHa (moje ,,Mass of the crane, kg”), ycTaneHny mBHAKICTh IEPEMIILICHHS KpaHa
(mone ,,Steady crane velocity, m/s”’), makcumainbHe (mose ,,Max drive force, N”), Ta
MiHIMasTbHE (TI01€ ,,Min drive force, N”’) 3HaUe€HHS PYIIIHHOTO 3yCHIJIS TIPUBOIY
MEXaHI3My IMepeMIIlEHHs KpaHa Ta 3YCHWJUIA CHJI CTaTUYHOTO omnopy (moje
,,Resistance force, N). /I BUKOHaHHS pO3paxyHKY KOPUCTYBa4 HATHCKA€E KHONKY
,CALCULATE” 1 mnporpamMa NepexoAWTb Yy PpEXKUM pPO3PAXyHKY MOMEHTIB
MEePEMUKAHHS ONTUMAJILHOTO 3a IIBUAKOMIEI0 KEepyBaHHA (PYIIHHOTO 3yCHILISA
npuBoay). Lle BinOyBaeThCs 13 BUKOPUCTAHHAM MOAUPIKALl METOAY PO YACTOUOK
VCT-PSO [37]. Leit anroputm, 1110 peagizoBaHUi y po3poOJIeHOMY TPOrpaMHOMY
3a0e3MeUeHHl, Ja€ 3MOry e(EeKTUBHO BIIUIYKYBaTH MOMEHTH IEepEeMUKAHHS
kepyBaHHs. [Ipo MOTOYHMII CcTaH PO3paxyHKy CBIIYHUTH IOJIOCA TMPOTpPECy, sKa
3HAXOAMTHCS MiJ MaHeyto rpadiki. Hwkue 1ie€i mosocu BUBOIUTHCS pe3ybTaT
pPO3paxyHKy — TPUBAJIOCTI MOMEHTIB OKPEMHX €TalllB PyXy KpaHa Ta 4YHCEIbHA
3HAUEHHS KPUTEPIIO ONTUMi3alli. SIKIo BOHO € He3HayHuM, To anroputmy VCT-
PSO Bmanock 3HaliTU MOMEHTH MIEPEMHUKAHHS, SIK1 BIJMOBIAAIOTH ONTHMAIBHOMY 32
MIBUAKOI€I0 KepyBaHHIO. KpiM TOro, 3amaya CHHTE3y ONTUMAIBHOTO KepyBaHHS

BKJIFOUA€ OOMEKEHHS

0<x,(H)<v, (6.2)

ne X1(f) — WBUAKICTh PyXy KpaHa; v — ycTalleHa MBUJIKICTh pyXy kpaHa. DakTUYHO
y po3pobJieHOMYy MPOTpaMHOMY 3a0€3MeueHHI peanxi3oBaHa CTpaTeris 3BEICHHS
3a/1a4i ONTUMAJILHOTO KepYBaHHS 110 3a7a4i 0e3yMmoBHOT onTtuMizariii [38]. Ominutu
OTpUMaHe KE€PYBaHHS MOKJIMBO, HABUCHYBIIIM KHOIIKY ,,Built plot”. I[Ipu upbomy Ha
naneni ,,Frequency plot” kopuctyBau orpumae rpadik 3MiHU YaCTOTH HANPYTH

JKUBJICHHS TIPUBOAY MCXaHiSMy HepeMiHleHHSI KpaHa IPOTATrOM YCbOI'O LUKITY
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,pO3TiH — yCTalleHWd pyx — ranbMmyBaHHs . Peanizamis kepyBaHHS pyxoM (3a
CTaHJAPTHAUMH YW ONTUMAJbHUM 3aKOHAMH) BIJOYBAEThCS MUIIXOM BHOOPY
HaIpsMKy pyxy (BiiBo — oniiis ,,LEFT”, BnpaBo — omis ,,RIGHT”) Ta HatuckanH1
kaonku ,,START” nHa manem ,,START SIGNAL”. Peanizaiisi Takoro KepyBaHHS
MOBTOPIOE peatizaiilo KepyBaHHS MEXaHI3MOM IMIJIMOMY BaHTaXxy, ska Oyla
OIKCaHa BUIIIE.

3a3HaunMMo, 110 KOPUCTYBa4 MOK€ BUKOHYBAaTH OJHOYACHO KEpyBaHHSI 000Ma
MeXaHi3MaMH, 110 peajli30BaHO Yepe3 3alyCK OKPEMHUX MOTOKIB BIAMPABKU JAHUX
Ha oOuasa YII.

Taxum ynHOM, pO3pO0OIICHE MPOTPaMHE 3a0€3MEYCHHS Ja€ 3MOTY BUKOHYBATH
y3rOJKEHI PEXXUMH PyXy MEXaHI3My MiIHOMYy BaHTaXy Ta MEpPEMIIEHHs KpaHa.
Taki pexxuMu BIJINOBIJAIOTh CTAHJIAPTHUM Ta ONTUMAJIBHUM 3aKoHaM pyxy. Kpim
TOTO, BPaXOBYIOTbCS 1HII PEXUMHI MapaMeTpH, K1 BILUIMBAIOTh Ha €(hEKTUBHICTD

po0OOTH MeXaH13MiB MOCTOBHUX KpaHIB Ta €(EKTUBHICTH iX POOOTH B IIJIOMY.
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BUCHOBKU

VY pe3ynbTaTi MIPOBEIEHOT0 KOMIUIEKCY TEOPETUYHUX Ta €KCIIEPUMEHTaIbHIX

JOCITIJIKEHb OTPUMAHO TaKl Pe3yJIbTaTH:

l.

KinpkicHuii anamni3 myOmikaniid y HayKOMETpUYHHX 0a3ax JaHuUX Scopus Ta
Web of Science mokazaB akTyallbHICTh BUpIIIEHHS MPOOJeM KepyBaHHS
PYXOM MEXaHI3MaMHU BaHTKOIMAHOMHUX MamiuH. JlizepamMu 3a KUTBKICTIO
myomikamii € CIIA, Kurait, xpainu €Bpornwm, Iamis, [liBnenna Kopes Tta
Anoniga. 3MICTOBHUI aHaji3 poOIT MOKa3aB IMIUPOKHM CHEKTP MiJAXOAIB 10
BHUpPIMIEHHS 3a7ad ONTUMAJIbHOTO KEPYBaHHS pPyXOM MeEXaHi3MaMH
BAHTAKOMNIAHOMHOI TEXHIKH, K1 BKIIFOUAIOTh SIK KJIACUYHI TaK 1 HOBI HAyKOBI
MeTou (METaeBPUCTUKH, IITYYHI HEMPOHHI MEPEkXi, HEUITKa JIOT1Ka TOIIIO).
3a ocTaHH1 pOKY 3HaYHO 30araTHiiach METOI0JI0T s NOOYI0BH MaTEMAaTUUHUX
MoOJIeNiel MeXaHI3MIB BaHTAXOIMIIHOMHUX MalllMH, B TMEpIIy Yepry, 3a
PaxyHOK 3aCTOCYBaHHS TEXHOJIOT1H MITYYHUX HEHPOHHUX MEPEXK.

JloBeeHo, MO A JOCHIKEHHSI EHEPIeTUYHUX XapaKTEPUCTUK MEXaHI3MY
MOBOPOTY OAamITOBOTO KpaHa Ta 3aja4 yCYHEHHS MAasTHUKOBUX KOJIMBaHb
BaHTaXy JOLIJIHHO 3aCTOCOBYBATH JBOMACOBY MOJIENb, a AJIS JOCIIIKESHHS
JUHAMIYHUX XapaKTepUCTUK — ceMumacoBy. [IpoBeaeHO MOPIBHAHHS
MojieNiel OMHAPHOTO Ta MOJIBITHOTO MasTHUKIB JIJISl PyXy Bi3ka OAIIToOBOTO
KpaHa Ta BCTAHOBJICHO, IO JAPYTy MOJEIh JOUUIFHO 3aCTOCOBYBATH MPH
HE3HAYHUX CUJIaX TEepPTS y KOHTaKTI ,rak-aHtax’. I[loOymoBaHo
MaTeMaTUYHy MOJENb CIUIBHOTO MYCKY MEXaHI3MIB MIJHOMY BaHTaXy Ta
CTpPLJIA CTPLIOBOIO KpaHa.

Po3pobneno 3arampHMii MeTOJ 1ACHTH(IKAMIl YHCETbHUX TMapaMeTpiB
MaTeMaTUYHUX  MoOjejlel  BaHTaxomigioMHux  MammH. [IpoBeneHo
anpoOariro MeToly Ha MOJENSIX MEXaHI3My MiIHOMYy BaHTaXy Ta
MEePEMIIIEHHSI MOCTOBOTO KpaHa. PeKOMEHIyeThCsl 3aCTOCYBAaHHSI IIHOTO
METOAy JJisl BUMNAIKIB, KOJM HasBHI MaTeMaTH4YHa MOJEIb MEXaHi3My 1
eKCIICPUMEHTAJIbHI JTaHl I0JI0 HOro JWHAMIYHUX, KIHEMaTHYHUX Ta

CHCPIreTUYHUX XapPaKTCPHUCTHUK.
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[IpoBeneHo po3pOOKY OJWHUYHUX Ta KOMIUIEKCHHX KPUTEPIiB SKOCTI
PEXKHUMIB PyXy MEXaHI3MIB BaHTaXOMIJHOMHUX MAaIllMH, SKi BPaxOBYIOTb
EHEepPreTUYHl,  JUHAMIYHI, KIHEMaTW4HI,  €JIGKTPUYHI  IOKAa3HHUKH,
OPOAYKTUBHICTH pOOOTH Ta TIOKa3HUKUA SKOCTI PETYJIIOBaHHA pPyXY
MexaHi3MiB. Po3po06iieHO pexoMeH 1allii CTOCOBHO BUKOPUCTAHHS KPUTEPIiB
JUIT  TIOCTAaHOBKHM  3ajlad  ONTUMI3aIlli peXUMIB PyXy MEXaHI3MiB
BAaHTAXOIMITAOMHUX  MallMH  TOpu  3a0e3lmeyeHHl  BUMOT  MIOJO
POJIYKTUBHOCTI, €Heproe)eKTUBHOCT1, HAIIMTHOCTI.

VY 3arasbHOMYy BUIJISIAI PO3B’s3aHA 3ajaya ONTHUMAIbHOI MIBUAKOAI PyXy
JUHAMIYHOI CHCTEMH ,.KpaH-BaHTax . Otpumano 11891 po3B’s3kiB 3amgaui
JUIsE PI3HUX 3HAYEHb 3BEJCHOI Mach KpaHa, Macu BaHTaXy, JIOBXKHHU
THYYKOI'O Mi/IBICY BaHTaXy, HOMIHAJIbHOT IIBUJKOCTI PyXy KpaHa, BEIUYHHH
PYILIIHHOTO 3yCHJUIA MIPUBOIY MEXaHI3MY MEPEMIIIEHHsI KpaHa Ta BEIMYUHU
3ycuiisl ctatuuHoro omopy. LI mani mo3Bonu po3podutu IIHM, ska i3
BHCOKOIO TOUHICTIO (MakcuMajabHa oxuOka He nepeBuinye 4,92%) renepye
YUCENbHI 3HAYEHHS MOMEHTIB TMEPEMUKAHHS KEpyBaHHS. Y MPAKTHYHOMY
miaHl 1e 3abe3nedye MIABUMIICHHS MIBUAKOMIL PYXy BaHTAXKOIMIIAOMHHUX
KpaHiB 13 BaHTAXKEM Ha THYYKOMY MiJBICI, & Y TEOPETUYHOMY — CTAHOBUTH
MOJMANBIITUI  PO3BUTOK METOJIONIOTIT PO3B’S3aHHS 3aJadl ONTUMAIBLHOTO
KEpYBaHHS PyXOM BaHTaXOMIAHOMHOT TEXHIKH.

VY Burnsui ,,BXiJ — CTaH — BUXiJl” pO3p00OJIEHO MaTeMaTHUYHY MOJIEIb CUCTEMHU
,KpaH-BaHTaX’, Ka BKJIOYAE JI0JJATKOBY 3MIHHY CTaHy — PYILIHE 3yCHUILIS.
Lle mamo 3Mory 3aJaTv HyJIbOBE MOYATKOBE 3HAYEHHS PYIIIHOTO 3yCHILIA,
0, y CBOIO uepry, 3a0e3leymsio BIJICYTHICTb yJapiB y MeXaHi3Mi
nepeMiiieHHs: kpaHa. Ha ocHOB1 po3po6sieHoi Mojieni AJisi pi3HUX 3HAYeHb
Macu BaHTaXxy, JOBXHWHHM THYYKOTO TIJBICY BaHTaXy Ta PEXKUMHOTO
koedimienta orpumano 100000 po3B’s3KiB 3amadi JHIHHO-KBAAPATUIHOTO
perynaropa. OTpumaHi po3B’sI3KH AaiM 3Mory npoBectd HaBuaHHs [1THM,
sKa TeHEpYBaJia ONTUMaJIbHI 3HAYEHHS KOe(PIII€HTIB JIIHIMHO-KBAPATHIHOTO

peryiaaropa Mpu 3aJaHHI Ha BXiJ JOBUIBHMX 3HA4€Hb MAacH BaHTaXy Ta
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JIOB’KMHU THYYKOTO MiABICY BaHTaXy. Bucoka TOYHICTH OIIHOK KOe(Dilli€eHTIB
perynaropa  (makcumanbHi — moxuOku  piBHi  1,861...7,862%, a
cepeanbokBaapatudHi — 0,065...0,179%) Ta 3Ha4YHA MIBUIKOIISI JOCTYMY J0
IIHM (y 8,8 pa3iB Oinplna, HiXK MpH PO3B’sI3aHHI BUXITHOI 3a/1adi) OaB
MiJICTaBU PEKOMEH]IyBaTH 11 JIJIi 3aCTOCYBAHHS Y CUCTEMAaX ONTHUMAJIbHOTO
KEepyBaHHS PyXOM MEXaHi3MiB MEPECYBaHHS MOCTOBUX Ta KO3JIOBHX KpPaHIB.
JItst pi3HUX KpUTEPIiB ONTUMI3aIlii Ta 0OMEXEHb Ha PYX TUHAMIYHOT CHCTEMH
,KpaH-BaHTaXX” CHHTE30BaHO ONTHMAaJbHI HeipoperymsTopu. OTpumaina
MOJIAJIBIIIUX PO3BUTOK METOMOJIOTISI PO3B’SA3aHHS IMX 3aJad, KA MOJISArae y
3BEJICHHI BUX1AHOT 3adaui HaBuanHs [IIHM no 3amaui 6e3ymMOBHOIi
ontumizamii. KpiM Toro, mnpoBeAeHO ONTUMI3AIIID CHIUIBHOTO IYCKY
MEXaHI13MIB MiAHOMY BaHTa)Xy Ta CTPUIA CTPLIOBOIO KpaHa, sika po3B’s3aHa
32 aHaJOTIYHOI METOJIONIOTIEI0 (PO3B’A30K 3ajadyi OTPUMAHO Yy BUIJISAIL
MOJIIHOMIAJIFHUX BHUPa3iB, KOE(DIIEHTH SKUX OTPUMAHI SK ONTHUMAaJbHI
apryMeHTH L1IIb0BOI PyHKIT). OTpUMaHuil pe3ynbTaT 103BOJIMB MiABUIIUTH
IPOIYKTUBHICTH POOOTH CTPUIOBOTO KpaHa Ta IOCATHYTH MOKPAIIEHHS HOTO
ESHEPTreTUYHUX IMOKA3HUKIB.

J11st IpoBeICHHS €KCIIEPUMEHTIB 00paHO 00’ €KTH JTOCIIIKEHb Ta BIATOBIIHE
BUMIpIOBaJIbHE OOJIAJHAHHS, OOIPYHTOBAHO METOAMKY TIEPBUHHOI Ta
OCHOBHOI 00pOOKH €KCIIepUMEHTATbHUX JAaHuX. /(15 KepyBaHHS 4aCTOTHUM
nepetBoproBadeM FR-D po3pobiieHo BiAmoBigHe mporpaMHe 3a0e3MeucHHS.
[IpoBeneHo MIaHyBaHHS €KCIEPUMEHTAIBHUX AOCTIIKEHB: iX MOJIICHO Ha
TpH cepii, 00paHo He3anexH1 (aKTOPU JOCIIKEHb Ta PiBHI iX BapilOBAHHS.
3arajsom Ha pi3HHX YCTaHOBKax OyJIO MPOBEAEHO 33 eKCIepruMEHTA.

ITix gac peanizaliii ONTUMAJIBHOTO 32 IIBUIKOIIE0 KEPYBAHHS PyXOM Bi3Ka 13
BaHTAKEM HAa THYYKOMY MiABICI OTPUMAHO BIIXWJICHHS €KCTIEPUMEHTAITLHUX
NAHUX Bil TeopeTHdHUX. Moro MakcHMasbHa BETHYHHA 32 IMIBUAKICTIO PYXY
Bi3ka He mnepeBuurye 9,54%. He3nauna aMruiiTya 3aJMIIKOBUX KOJMBAHb
BaHTaxy (10 0,47 rpamyciB) miaTBepauia SKICHY peaizaiiio ONTUMAILHOTO

KepyBaHHsA. Peanizailisi onTUMalIbHOTO KEPYBaHHS MEXAaHI3MOM MOBOPOTY



10.

11.

214

71a00paTOpHOT YyCTAHOBKH OAIITOBOTO KpaHa MO3BOJIAE MPAKTUYHO YCYHYTH
KOJMBAHHS BaHTaXy (aMIUNTy/Aa 3alUIIKOBUX KOJMBaHb BAHTAXy HE
nepesunrye 0,179 rpax). Ilpu 1upomMy MakcuMalbHE BIIXWJICHHS MIX
EKCIIEPUMEHTAJIbHIMH Ta TEOPETUYHUMH JaHUMHU 32 IIBHJKICTIO TOBOPOTY
ctpiiiv He nepepuiye 16,23%. OTxe, 3aCTOCYBaHHS 4YaCTOTHO-KEPOBAHOTO
IPUBOJY TIO3BOJISIE SIKICHO Peai3yBaTH pi3H1 BUAM ONTUMAIBHOTO KEpyBaHHS
MeXaH13MaMu TIEPEeMIIICHHS Bi3Ka Ta MIOBOPOTY CTPLUIX OAIITOBOTO KpaHa.
3acTocyBaHHS 4aCTOTHO-KEPOBAHOI'O MPUBO/TY 103BOJISIE MIHIMI3yBaTH MIKOBI
3yCWIISL 'y KaHaTi MeXaHi3My migidomy BaHTaxy Ha 28,3...38,4%,
MaKCUMaJIbHE  TNPUCKOPEHHS  BaHTaxy y 2,50...7,86 paziB, a
cepenHbokBagpatuune — y 2,14...5,00 pazie. [Ipu mouarkoBiil Hampysi
xuBJeHHs npuBoay 30% BiJl HOMIHATY 301JIbIIEHHS TPUBAJIOCTI HAPOCTAHHS
4acToTU Hanpyrd kuBieHHa 3 0,5 1o 1 ¢ 3yMOBUIIO 3MEHIICHHS
MaKCUMAJIbHOTO TMPUCKOpeHHs1 BaHTaxy Ha 37,5...71,4%. Opnak, Ttake
3HAYEHHS MMOYaTKOBOI HANpPYIrW 30UIBIIMIIO €JIEKTPUYHI BTPATH y JBHUTYHI.
PexomenmyeThCcst 301IbITYBATH MTOYATKOBY HAIPYTYy >KUBJICHHS JBUTYHA Ta
TPUBANICTh HAPOCTAaHHS HANPYTW JHUIIE MPU >KOPCTKUX BHMOTax MO0
30epeKyBaHOCTI BAHTAXKY.

Po3pobnieno pexomeHnallii CToCOBHO BUOOPY OKPEMHUX E€JIEMEHTIB CUCTEMHU
KEpYBaHHS PYXOM MEXaHI3MIB BaHTAXKOIMIIMOMHUX MaIlMH: CEHCOPIB,
mikpokoHTposepi, YIl. [lpu 1upomy BpaxoBaHo crenudiky podotu
MEXaHI3MIB y KOHTEKCTI peaiizaiii ONTUMAJbHUX PEKUMIB I1X PYXY.
Po3pobnena 3araibHa  CTPYKTYpHO-(YHKI[IOHAJhbHA CXe€Ma CHCTEMU
ONTHUMAJIBHOTO KEPYBaHHS pPyXOM MeEXaHI3MaM MOCTOBOTO KpaHa Ta
nporpamMHe 3a0e3NeYeHHs, $Ke Ja€ 3MOry pealli3yBaTH Y3TOKEHi
ONTHUMAaJbHI KEpyBaHHA MEXaHI3MaMHU MiJHOMYy BaHTaXy Ta MEpPEeMILICHHS
KpaHa. BukopHucTaHHs  MpOrpaMHOTO  3a0e3le4yeHHs  Ja€e  3MOry
NPUIIBUIIIATHA PO3POOKY aNTOPUTMIYHOT YACTUHU CHCTEMH ONTHUMAIIBHOTO

KEepyBaHHs ME€XaHI3MaMU BaHTaXOM1IHOMHOT TEXHIKH.
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JTONATKH
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HomaToxk A

A.1. MacuB po3B’s13KiB 3a/1a4i ONITUMAJILHOI IIBUAKOAII PyXy CHCTEMH ,,KPaH-

BaHTaXK”’

{10.854,1.035,25170.7,19002.1,6.624,0.882,25889.3,1930.8}, {1.284,0.814,16016.,11172.2,7.653,1.26,14475.1,872.658},{1.124,
0.257,14629.8,6997.35,2.866,0.542,5817.89,553.854},{1.319,0.961,11118.5,2159.42,6.786,0.474,2978.61,446.647},{1.209,0.87
1,18334.6,9078.2,6.894,0.708,9569.1,1149.95}, {1.198,0.397,36999.8,35237.,5.02,1.52,49342.7,3027.73},{0.783,1.165,70826.5,
20229.1,5.253,0.859,58159.2,4743.04},{0.596,0.951,68932.1,66050.,5.102,1.069,143467.,12472.5},{1.353,0.708,35064.1,24520
.1,7.705,0.779,21293.8,3299.3},{1.41,0.678,32672.5,4105.48,5.097,0.869,12944.2,1331.33},{0.74,1.456,59587.5,34631.3,7.885,
1.095,74710.6,2546.99},{1.601,0.008,2966.75,778.655,3.294,0.573,918.421,254.262},{0.789,1.394,8994.31,1582.83,6.365,0.49
1,4111.36,445.359},{0.83,0.352,52182.9,47045.2,2.669,1.747,108282.,3209.51},{1.485,0.656,10529.7,2865.12,6.357,0.591,354
9.22,736.814},{0.734,1.211,43101.2,35179.9,7.269,0.972,58297.5,3550.16},{1.017,0.436,17359.7,7038.51,2.975,1.424,17492.9,
363.765},4{0.607,1.612,59732.6,9799.53,6.305,1.404,94533.2,6097.43},{0.776,0.928,62891.2,56951.,5.586,0.997,79422.7,1573.
47},{1.609,0.103,63584.2,31677.,4.469,0.765,31535.9,8651.15},{0.473,1.715,9755.52,4150.8,7.44,1.669,28165.8,1296.06},{1.3
02,0.651,17117.6,11396.6,6.679,0.566,7343.63,928.836},{0.95,0.4,21537.4,14100.2,3.079,1.397,28833.4,2192.79},{0.513,1.66,
36390.,14107.5,6.671,1.471,75264.9,1078.88},{0.997,0.981,43122.4,8350.77,5.36,0.5,17550.8,3138.19}, {0.624,0.821,30694.5,2
1504.3,3.632,1.572,69574.9,2347.87},{1.455,0.257,43416.6,36052.4,5.684,0.523,20806.4,601 6.141},{0.949,0.673,40635.6,21080
7,4.354,0.46,18872.6,2904.76},{0.687,1.21,40651.7,30958.3,6.715,1.531,89750.1,5301.04, {1.326,0.554,19956.5,15824.6,6.95
1,0.817,15323.2,3569.},10.739,0.675,50875.9,29888.2,3.663,0.401,30467.1,5903.99, {1.287,0.442,41550.6,3 1548.6,5.676,0.695
,27021.6,6233.921,10.576,1.439,9135.54,5499.94,6.605,1.611,21212.3,331.085}, {0.873,0.455,27126.8,10520.9,2.544,1.349,333
57.8,3424.04},{0.916,1.181,13756.7,4579.87,6.06,1.363,14733.,676.908},{1.145,0.486,74394.9,59809.6,4.934,1.121,73865.5,68
08.84},{1.075,1.376,2971.6,223.358,7.133,1.415,2547.43,279.342},{0.556,1.884,17181.,2866.03,7.561,1.068,22037.3,1041.49},
{1.244,0.536,34123.5,29245.1,5.971,1.416,38850.8,2309.97},{0.809,0.687,24392.9,9465.16,3.351,0.534,13543.8,1681.35},{0.8
78,1.091,63650.1,10095.5,4.605,1.59,71299.1,2789.62},{1.293,0.096,2378.17,1288.83,2.972,1.67,2483.35,116.382},{1.349,0.13
3,11032.9,5679.43,3.38,0.728,5501.74,961.153},{1.039,0.169,54976.9,40963.9,2.548,1.414,68868.7,3293.14}, {1.306,0.059,687
48.9,67047.5,3.68,0.485,29019.8,3743.24},{1.272,0.935,28763.7,12984.7,7.452,1.701,32411.1,3306.8},{1.157,0.244,26244.8,17
118.9,3.339,0.915,20742.2,3277.861},{1.191,0.225,41996.5,31333.5,3.563,1.604,57227.5,7185.9},{1.326,1.09,36010.4,2747.15,6
711,0.584,10025.1,1086.5},{1.3,0.779,14908.,3742.03,6.071,0.845,8415.36,1821.75},{0.935,1.001,59524.3,56550.7,7.641,0.65
8,45641.4,3136.72},10.759,1.734,4763.98,382.656,7.034,1.21,4430.22,160.364}, {0.856,1.195,69030.4,26159.5,6.487,1.128,786
71.7,9442.26},{1.303,0.968,53306.3,9259.42,6.383,0.624,17331.6,1739.53}, {1.065,1.002,3407.8,1026.39,6.864,0.481,1559.66,3
84.641},{1.523,0.3,30928.6,29176.2,6.708,0.783,19947.,4102.85},{0.443,2.114,9004.78,977.089,7.396,1.79,20833.7,211.943}, {
1.727,0.252,48357.3,15376.2,5.405,0.411,10724.6,2948.42},{0.887,0.877,55080.2,24713.7,4.518,1.538,70410.2,845.683},{1.11
8,0.788,27253.5,21987.6,6.648,1.325,30631.5,1099.67},{1.3,0.351,17041.6,12702.9,4.811,1.434,17796.6,1231.1},{0.778,0.843,
56115.6,22315.3,3.711,1.77,92302.6,2029.66}, {0.551,1.202,28916.2,7772.76,4.089,0.543,19704.1,803.399},{1.211,0.314,38050
5,14248.6,3.388,0.588,17080.,3894.44}, {0.468,1.447,10442.9,1514.74,4.509,1.659,23877.9,1062.17},{0.836,1.011,13457.3,495
0.87,4.724,1.465,16695.2,369.593},{0.444,1.588,16338.6,3497.36,5.408,1.55,39194.4,1633.14},{0.841,1.27,51701.3,20321.2,6.
705,1.065,53466.1,4488.94},10.705,1.025,38413.6,27582.7,5.319,1.178,59609.1,2617.13},{1.014,0.884,24215.4,12020.9,5.745,
1.02,21448.1,2256.94},10.909,0.532,12003.6,3435.15,2.77,1.459,14053.5,1301.54},{0.977,0.516,64737.5,40846.9,3.639,1.646,9
0673.9,1411.18},{0.418,1.133,38090.3,34195.8,4.679,1.476,133703.,2674.19},{0.784,0.784,49172.7,6384.04,2.789,1.414,50986
8,653.1521,{0.711,0.968,70034.1,8682.67,3.307,0.94,57313.,3158.94},{0.908,1.119,16330.6,12337.7,7.309,1.39,22787.7,537.5
41},{1.582,0.071,51787.4,2597.7,2.921,0.55,12896.5,3430.78 }, {1.544,0.709,54335.9,4503.52,5.865,1.403,33619.9,5629.37},{1.
247,0.585,74591.4,74449.5,7.357,0.777,63685.5,13981.1},{0.712,0.717,69011.6,15710.5,2.649,1.232,83822.1,7063.93},{0.482,
0.829,28822.7,15851.9,2.854,0.894,47621.1,3335.82},10.833,0.998,68090.4,9375.8,3.894,1.093,53538.,1767.62},{0.788,1.022,3
7942.3,8813.31,4.256,0.511,16988.2,1124.18},{0.669,1.175,70741.4,50571.2,5.902,1.534,144049.,2642.4},{1.225,0.869,22620.
1,14725.2,7.354,1.69,27316.3,1151.62},{0.562,1.617,67088.6,29060.7,6.912,1.134,100235.,1360.37},40.567,0.911,24999.6,831
1.98,3.063,1.611,52725.8,3007.52},{0.936,0.661,24032.,8802.54,3.607,1.015,19842.6,1527.13},{1.049,1.481,50688.5,4981.18,7
523,1.052,32134.3,2498.91},{1.531,0.683,44301.8,18854.3,7.613,0.67,18604.3,3935.2},{0.907,0.92,52042.9,45988.9,6.474,1 .4
64,85807.3,4437.77},{1.149,0.777,60660.4,27407.6,6.361,0.57,33524.6,8767.35},{1.131,0.17,60354.5,56096.2,3.349,0.803,513
66.6,9378.87},{0.423,1.612,3149.65,1125.82,5.947,0.804,4420.14,128.092},{0.918,1.607,70726.9,5926.54,7.461,0.471,22659.3,
1624.59},{1.467,1.029,33152.3,3957.43,7.837,1.085,18658.4,3677.73},{0.537,1.12,13180.1,1649.74,3.203,1.694,25100.3,854.4
06},41.319,0.409,67421.3,64728.9,6.071,0.875,52690.6,7696.68},{1.083,0.319,56001.7,30674.4,3.22,0.774,40678.1,8473.31},{
0.593,1.647,51604.,10364.6,6.1,1.188,63870.8,767.742},{0.979,0.472,54319.,40511.9,3.795,0.722,39627.8,3761.92},{1.182,0.4
19,5929.87,1688.02,3.416,1.235,4661.86,589.607},{1.225,0.64,69478.5,51526.6,6.092,1.02,52413.3,1607.07},{1.1,0.278,63004.
1,61906.,3.858,1.263,83878.3,10836.4},40.615,1.557,32883.2,16915.,7.812,1.469,69516.7,4428.96},{0.697,0.986,14033.4,1323
5.7,5.611,0.748,15314.,416.79},{1.12,0.455,72364.5,42369.4,4.014,1.25,70519.3,5410.66}, { 1.308,0.455,35069.4,1796.68,3.409,
1.414,23925.9,3456.28},{0.604,0.977,55221.3,45701.2,5.079,0.424,43345.9,4433.74},{0.816,1.152,53196.8,44023.6,7.163,1.64
9,101779.,2085.45},{0.862,0.686,20531.5,15062.2,4.532,0.649,16765.5,2424.35}, {1.355,0.678,23808.2,5725.77,5.961,0.416,70
75.94,2053.39},{1.424,0.927,7215.86,484.5,6.393,0.418,1348.71,179.47},{0.547,1.325,67647.9,29961.5,5.138,1.022,94539.2,15
22.391,{1.376,0.469,40805.9,14005.8,5.158,0.426,13404.7,4223.27},{1.465,0.202,8916.47,5161.19,4.467,1.073,6136.98,926.80
1},10.857,0.942,62270.2,13467.8,4.114,1.777,87435.3,5773.03},{1.104,1.311,25114.5,3095.,7.103,1.529,23330.,2397.03}, {0.44
7,1.29,48212.3,15063.3,4.169,1.168,90626.2,3268.19},10.521,1.375,14581.2,4595.04,5.002,1.788,36416.7,1518.29},{1.315,0.57
8,4456.11,3224.37,6.616,1.102,4116.27,742.624},{1.154,0.312,45764.6,20687.,3.209,1.403,47323.1,6133.93},{1.421,0.074,312
75.8,20570.5,3.758,0.575,14657.3,4073.11},{1.36,0.421,49472.6,45840.5,6.385,1.006,43694.6,7321.39*},{0.537,1.14,50859.2,32
501.1,4.963,1.252,111533.,6944.92},10.683,0.971,24865.4,10104.5,3.908,1.457,38949.4,969.795},{1.382,0.614,65681.9,26421.
6,6.446,0.478,25306.,7687.83},{0.431,0.85,9478.44,8348.1,3.142,1.748,37697.,805.141,{1.244,0.399,67943.4,67892.,5.464,0.92
9,54724.5,3490.49},{1.011,0.906,17378.6,16644.,7.448,1.605,29792.2,1928.57},{0.644,0.816,53878.3,26546.5,3.523,0.718,555
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81.3,6601.33},{0.539,1.562,51606.2,28979.1,7.282,0.477,39194.6,1470.65}, {1.245,0.795,19247.3,9399.99,6.635,1.099,15488.5,
2167.15},{1.284,0.607,46344.1,26243 3,5.68,1.775,53712.5,2883.19},{1.191,1.019,67031.4,38461.4,7.835,0.64,30117.6,1261.8

4},{0.708,0.688,72271.3,46861.4,3.509,0.667,69270.8,8883.94},{0.943,0.813,6269.37,4153.57,5.599,0.671,4615.03,639.619}, {

1.569,0.488,48115.1,32472.,7.727,0.495,18374.,4915.06},{1.013,0.382,72760.9,34550.3,2.873,1.076,58712.9,1452.74},{0.407,0
.807,23506.1,21254.,2.919,1.32,78646.6,3082.46},{1.216,1.089,41761.3,3236.14,6.096,1.221,26460.2,2694.51 },{0.72,1.46,1346
3.5,5411.08,6.811,0.721,9899.64,228.523},{0.49,1.759,15817.4,2049.38,6.122,1.543,31403.8,1190.02},{1.181,1.077,73304.1,40
107.2,7.905,1.762,86232.5,1153.98}, {1.104,0.698,21842.1,17480.4,6.61,0.479,11966.3,2625.87},{0.423,1.15,40502.2,30570.7.4
.56,1.674,153847.,5635.43},{0.59,1.129,30798.5,22104.4,5.748,0.871,49021.3,5108.76},40.717,1.201,74520.9,30226.,5.987,0.7

37,70814.8,9239.43},{0.835,0.784,68416.,63561.1,5.125,0.808,66681.9,1952.51},{1.192,0.572,13668.3,10162.4,5.638,1.027,11

882.3,1309.82},{0.959,0.904,41655.,30367.7,6.471,0.986,44535.8,5136.36},{0.617,0.955,45736.4,18841.,3.768,0.687,42022.3,3
443.11},{1.403,0.897,45524.6,12138.9,7.471,0.858,23849.2,4737.24},{1.261,0.026,11277.6,6507.52,2.603,1.554,1198 1.4,1024.

29},{1.337,0.487,27732.6,7839.94,4.439,1.456,23030.2,3118.03},{1.573,0.576,67033.8,26938.3,6.933,1.098,43294.8,8874.04},

{1.102,0.76,3381.12,2397.1,6.427,0.967,3173.71,480.237},{1.24,0.668,63604.3,51324.3,6.866,1.223,65773.7,7191.59},{1.256,0
.083,56682.9,35860.3,2.951,0.778,34856.1,6019.75},{0.836,1.193,28093.3,22182.1,7.599,0.985,31840.2,1299.09}, {0.981,1.297,
2269.17,406.008,6.276,1.376,1975.19,64.709}, {0.745,0.921,52809.7,4320.1,3.137,0.955,40407.3,2392.811, {0.619,0.904,17080.,
13057.7,4.178,1.066,27327.,807.456},10.44,1.628,22525.4,2534.28,5.057,0.459,14307.4,451.882},{1.018,0.714,25079.7,5614.2

9,3.851,1.498,25956.,2523.61},{0.832,0.381,15975.5,10674.6,2.579,0.925,17774.2,2428.24},{0.72,1.31,47788.7,25236.7,6.644,

1.572,88828.,4777.87},{1.176,0.465,49382.7,48930.1,5.497,1.382,64756.4,5866.95},{0.87,0.64,32398.6,17112.4,3.607,0.817,25
776.4,1870.54},{0.738,0.959,55957.4,54269.7,5.982,1.439,120945.,8225.07},{0.966,0.996,33074.2,10250.5,5.556,1.027,288 12.

1,3825.79},{0.854,0.747,50255.3,39927.1,4.684,1.338,75076.4,3073.65}, {1.169,0.381,23255.7,9640.9,3.426,1.071,15900.,731.5
02},{0.787,0.941,20349.4,13969.7,5.062,1.786,39768.8,536.523},{1.214,0.233,28862.1,27503.5,4.134,1.132,29209.8,2674.79},

{0.41,1.074,70965.3,12403.5,2.665,1.725,185834.,4624.11},{0.634,1.307,38970.3,14431.7,5.57,1.071,52064.2,3421.6},{1.729,0
.087,56485.2,32701.,5.291,0.627,23235.4,6904.99}, {1.284,0.652,63155.5,34882.1,6.198,0.582,27446.,4199.79},{0.513,1.818,55
95.31,1356.62,7.366,0.842,6519.29,299.038},{0.441,1.05,60384.,19065.8,2.984,0.946,88893.4,1726.32},{0.562,1.664,44042 8,3
814.6,5.44,1.438,62674.4,603.459},10.8,0.586,24636.3,9827.49,2.806,0.616,15046.8,1323.44},{1.349,0.493,43253.,30092.7,5.9

29,1.701,53169.6,5874.38},{1.409,0.477,30013.7,19280.3,6.186,0.466,10416.,1958.9},{1.297,0.312,48652.9,39352.6,5.035,0.6 1
9,30551.9,8555.99}, {1.822,0.2,18454.,12982.,7.251,0.759,9713.14,3010.},{1.086,0.943,42113.4,17837.2,6.127,1.47,45902.7,37

21.74},{0.477,1.461,73400.3,18657.2,4.889,1.118,115254.,2953.47},{0.878,0.502,54230.2,30365.2,2.996,1.16,58337.2,1944.2}
{0.989,1.121,17934.7,2322.68,5.257,1.314,14942..960.689},{0.726,1.497,12807.7,5242.8,7.526,1.649,23678.3,1572.76},{0.41,0
.871,42970.9,19934.2,2.511,0.482,40156.9,1588.93},{0.615,1.231,38241.8,20266.1,5.829,0.693,40339.1,3704.53},{1.009,1.069,
60131.8,31094.9,6.636,0.826,38832.1,1011.211,{0.778,1.542,12027.7,2205.83,7.365,0.452,5295.61,590.982}, {0.422,1.466,3299
.07,2468.69,6.675,0.627,4774.43,182.162},{0.769,1.532,69685.9,4045.17,5.998,1.521,82870.9,5034.75},{1.044,1.552,19642.5,2
540.75,7.796,1.794,20157.3,642.537},10.609,1.812,67846.8,7300.16,7.042,1.39,98181.1,5046.75},40.755,0.469,19615.5,15016.

1,2.686,1.763,43052.6,2025.8},{1.041,0.587,49222.1,44086.6,5.182,1.254,62926.1,5248.26},{0.75,0.827,20713.8,17388.6,4.692
,1.601,43587.1,1893.08},{0.97,0.587,36895.7,23350.6,4.059,1.627,55299.2,3670.79}, {1.304,1.15,33078.7,3633.45,7.855,0.769,

15627.,3357.47},{1.121,0.662,73476.4,34807.6,4.691,1.442,71069.3,1133.6}, {0.777,0.571,65977.2,62524.1,3.686,1.415,132021
,11037.2},{1.111,1.025,26255.9,15063.,7.501,1.206,25192.6,1902.98},{1.174,0.761,15990.7,2179.18,4.497,1.387,12644.9,1458
521,10.938,1.092,61654.2,17356.3,6.658,0.492,32878.6,7702.87},{1.461,0.242,57769.9,27450.3,4.47,0.612,24532.9,6203.78 . {
0.504,0.913,74020.8,24166.5,2.712,0.923,93748.3,2047.28},11.038,1.019,16150.2,9444.,6.857,1.335,17566.1,754.025},{0.477,1
34,69495.8,55711.,6.247,1.297,186438.,6712.48},{1.463,0.581,56500.6,38473.3,7.982,0.481,24385.8,7337.78},{0.839,0.523,72
927.8,72830.2,3.774,1.531,142619.,7416.71},{0.735,0.962,56798.8,26378.4,4.558,0.872,58246.2,5418.},{0.545,1.742,71688.9,2
8730.5,7.614,1.744,172579.,4550.8},{1.307,0.252,36483.,12288.9,3.268,1.015,20300.,1272.5},{0.931,1.076,27489.2,7378.1,5.9
75,0.56,14511.4,2563.5},{1.275,0.738,15477.8,9383.5,7.361,0.662,9208.62,2146.69},{1.467,0.372,13336.,9062.85,5.887,0.663,

6176.56,999.969',{0.995,0.479,3438.96,717.839,2.737,0.804,1920.05,203.706},{1.173,0.422,23794.1,14349.2,4.201,1.504,2808
7.1,3103.23},{1.106,0.902,48334.3,38641.1,7.308,1.774,72185.5,1740.6 },{0.476,1.57,45148.,11855.7,5.652,0.958,64014.6,2556
31,{1.087,0.997,6918.81,3222.13,7.006,0.873,5111.15,719.444},{1.105,0.579,4892.92,3741.08,5.255,1.408,6508.56,804.79}, {0
1929,1.51,70802.9,3990.22,6.593,1.343,59656.8,3138.39},{1.045,0.219,73885.6,73810.4,3.358,0.52,49734.3,11819.7},{1.217,0.

975,30430.2,6955.95,6.195,0.525,9143.46,788.453 1, {1.028,0.891,5019.76,4638.38,7.245,1.734,8695.36,393.394}, {0.607,0.944,

30916.3,23226.1,4.74,0.584,32664.4,3762.62},{0.443,1.201,20401.8,17285.1,5.368,1.504,72657.,3681.71},{0.697,0.773,71533.

6,36972.9,3.3,1.517,121580.,2263.55},{1.441,0.746,51199.8,4998.03,5.521,0.482,11006.6,1310.02}, {0.91,0.687,59907.9,10937.
2,3.047,1.447,58770.4,1809.27},{0.506,1.628,66849.6,33618.3,7.321,1.671,185876.,7659.08},{0.591,1.134,5721.05,1121.99,3.6
83,1.017,6291.13,215.122},{0.823,0.547,27394.4,25625.1,3.763,1.73,62550.1,5147.06},{0.956,0.716,39989.3,31688.2,5.204,1.6
37,68748.2,5383.55},{0.898,0.429,2182.29,2132.21,3.614,0.418,1139.45,114.67},{0.767,0.525,72276.1,41881.5.2.769,0.709,6 1

340.5,6393.93},{1.282,1.09,18937.5,4927.95,7.579,1.729,19119.2,2138.75},{1.144,0.82,52686.5,20398.5.,5.752,1.197,46798.1,6
336.19},10.489,1.588,35091.,22640.6,7.512,0.955,62189.2,2208.52},{1.195,0.723,44465.2,41944.5,7.306,0.76,29816.7,1801.2},
{1.052,0.737,62430.4,53003.1,6.603,0.674,49646.1,9407.21},40.831,0.967,58333.4,13106.5,4.095,1.52,71036.5,3623.5},{0.738,
1.148,64472.1,36966.8,5.789,1.755,130301.,5451.97},10.92,0.852,11323.7,5459.4,4.894,1.66,17256.6,1456.67},{1.283,0.795,22
524.6,14543.1,7.273,1.017,15935.9,962.943},{1.267,0.395,61273.4,47373.4,4.962,1.275,59324.,4061.63},{0.547,0.768,21076.9,
15556.3,3.308,0.527,21412.4,2234.21},{0.625,0.957,46330.3,27702.2,4.078,1.498,93306.2,2588.92}, {0.968,0.538,33970.9,1371
5.5,3.218,0.956,24753.5,970.786',{1.403,0.737,15551.,10471.7,7.975,0.449,4759.45,484.684},{0.551,0.974,50910.3,50595.1,4.

719,1.684,161973.,3688.4},{0.948,1.604,69903.4,3685.43,7.516,1.614,74567.1,6522.81},{1.318,0.378,30396.9,25014.2,5.329,1.
407,32843.4,2882.07},{0.79,0.514,18613.6,11365.9,2.745,1.486,28827.5,488.909} , {1.048,0.851,54312.4,32076.9,6.406,0.806,4
3805.2,7557.52},10.559,1.454,63959.,42558.9,7.254,1.786,193551.,10135.7},40.774,0.797,31763.,30325.7,5.164,1.128,53299.6,
5337.9},10.782,1.449,15582.2,1134.48,5.453,1.32,14740.2,343.24},{1.341,0.172,30948.4,22347..3.951,1.726,36848.1,2405.32},
{0.597,1.424,16206.8,11644.5,7.514,1.459,38492.4,2046.99},{1.406,0.625,59032.9,17623.4,5.576,1.524,48546.3,5760.45},{1.2
92,0.569,31802.3,27611.9,6.509,1.255,30101.8,1036.391,{0.867,1.616,8841.41,855.467,7.02,1.763,10601.2,395.151},40.929,0.7
31,26406.4,20061.8,5.049,1.355,37985.2,2962.64},{1.385,0.61,10611.9,1970.28,4.925,1.237,6585.89,805.965},{0.976,1.045,32
572.5,12972.7,6.173,0.652,18173.8,1944.52},{1.274,0.345,53294.,48033.8,5.113,0.562,25917.7,3171.11},{0.934,1.293,58457.7,
9215.94,6.128,0.686,28412.4,2146.05},{1.282,0.425,64157.2,13365.6,3.591,1.507,50623.9,4399.}, {0.585,1.146,53196.5,50474.
4,6.479,0.987,105790.,9289.76},{0.546,0.782,2898.35,2856.19,3.65,1.515,8780.88,466.107}, {1.024,0.497,71708.8,55291.5,4.30
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4,0.832,61732.9,8192.},{1.116,0.431,51551.5,34041.1,4.284,0.571,29206.3,6159.47},{0.43,0.905,19712.6,9038.67,2.617,1.39,4
7401.2,495.428},{1.271,0.28,61618.8,41321.3,4.121,1.071,51583.3,7417.28},{0.974,0.228,27391.,23812.,2.694,1.711,45511.1,5
31.337},{0.599,1.507,4412.,2046.44,6.815,0.48,2792.72,96.738},{0.93,0.707,37906.4,4733.42,3.241,1.085,30243.5,3930.18}, {1
251,0.429,26155.2,17441.2,5.05,0.683,15986.9,3497.39}, {1.129,0.876,31484.7,9905.65,5.346,0.935,17879.9,550.858},{1.651,0
.002,50897.,20282.5,3.81,0.449,16277.8,6613.12},{0.899,0.331,44397.4,44350.1,3.061,1.777,94375.,5623.74},{1.14,0.748 4007
9.1,20308.,5.483,1.654,47308.,2636.37},{1.236,0.993,26794.7,4617.6,5.955,1.584,21523.3,1019.8},{0.791,0.896,14050.9,1 1744
2,5.465,1.743,31642.9,2076.66},{1.246,0.604,62771.9,27894.1,5.085,1.455,59328.6,5153.21},{0.842,1.025,41762.9,39738.7.6.
966,1.087,55914.7,2075.06},10.412,1.692,72329.6,8262.75,5.034,1.17,118641.,1443.4},{0.531,1.032,50619.,42466.6,4.881,1.15
,118044.,8720.14,{1.042,1.463,30876.6,2146.99,7.44,1.049,20372.,2235.85},{1.124,0.322,73638.2,30114.8,3.019,1.009,53705.
3,6257.89},{1.152,0.766,63832.6,41242.8,6.392,0.846,45455.7,5174.09},{1.274,0.643,41101.6,9746.46,4.758,1.373,32115.8,37
91.5},{1.272,0.558,35203.,9949.43,4.372,1.547,29741.4,1897.4},{1.049,0.815,40815.7,8226.23,4.748,0.456,14646.8,2900.89} , {
1.087,0.574,20521.8,18604.1,5.277,1.769,32729.5,718.7181},{1.542,0.364,39259.1,32028.9,6.892,0.512,15190.5,3023.76},{1.35,
0.879,38555.4,8964.18,7.048,0.513,13093.6,3088.99 1}, {0.682,1.028,16661.6,11042.7,4.9,1.797,37475.8,566.783},{1.35,0.007,19
412.8,15637.9,3.311,1.475,20828.4,1701.58},{1.284,0.921,63736.,7595.62,5.472,1.426,40810.9,918.76}, {1.645,0.301,28694.,26
710.4,7.64,0.897,20461.4,4920.51},{1.216,0.572,55144.,47304.2,6.22,1.477,74121.7,9648.67},{1.114,0.243,6151.28,5454.39,3.
553,1.015,6178.75,810.964},10.601,0.745,10828.4,7217.77,3.13,1.345,22007.9,1139.15}, {0.986,0.496,49651.,37007.,4.175,0.6 1
4,35638.8,6956.09},{0.524,1.481,2260.3,1288.14,7.198,0.608,2527.44,198.211},{1.086,0.809,19511.,13355.8,6.713,0.902,1795
1.1,3141.85},{1.02,0.959,46137.,32587.9,7.561,0.725,37380.3,6405.68}, { 1.115,0.642,24352.8,22962.8,6.026,1.45,31828.9,824.
908},{0.551,1.257,70820.1,29137.8,4.635,1.527,141173.,1243.93},{1.031,1.178,46044.9,6006.03,5.764,1.261,35287.3,2227.05}
,{1.188,0.665,53548.3,39322.6,5.997,1.769,72160.9,2346.88},{0.741,0.88,43621.,25147.1,4.296,0.743,37687.6,2028.79}, {0.609
,0.961,68356.8,14066.6,3.232,0.568,45318.1,3896.83},{1.526,0.674,64656.8,26893.6,7.55,0.5,20934.6,4875.35},{0.599,1.547,2
3761.5,5907.35,6.194,0.773,21743.3,1148.45},{1.137,0.875,41154.5,3505.42,4.474,1.297,27055.8,1174.65},40.713,1.429,69776
.,37501.9,7.559,1.279,109637.,6724.61},{1.402,0.418,32664.,2008.73,3.855,0.441,7900.53,2163.13},{1.158,0.815,48646.6,3741
5.8,7.038,0.893,35802.8,1952.861},10.637,1.451,50962.9,12185.8,5.904,0.891,51777.7,3564.54},{1.297,0.948,19579.8,10943.,7.
937,1.47,18060.2,564.619},{1.651,0.038,45529.3,41874.1,5.524,0.494,20621.3,7479.45},{1.362,0.748,33934.5,9420.44,6.191,1.
116,23088.4,4199.55},{1.068,0.467,36022.,10057.9,3.123,1.322,32816.1,3558.4},{1.182,1.29,41358.2,2172.24,7.064,1.48,3355
6.4,4114.63},{0.68,0.979,25838.1,18006.9,5.352,0.46,19337.5,2646.03},{0.953,1.483,57094.9,3248.43,6.955,1.287,49857.9,515
5.22},10.489,1.246,12996.9,5674.22.4.648,0.633,13658.6,710.116},{1.131,0.673,15350.3,5886.32,4.531,1.665,16159.1,424.327
1,10.892,0.78,59076.6,35046.4,4.576,0.86,49127.3,2637.82},{1.042,0.883,71641.4,61926.3,7.135,0.879,61801.3,3860.27},{0.45
2,0.906,39281.2,15571.4,2.825,0.697,50072.5,3938.321, {1.403,0.547,56254.9,18436.9,5.375,0.88,29979.2,5495.35},0.512,1.47
7,23031.1,22141.3,7.795,1.571,70401.3,484.747},11.096,0.705,20975.9,14836.4,5.837,1.084,20818.6,2361.25 1, {0.949,0.806,62
649.5,19262.1,4.109,1.046,48057.9,2061.73},{1.259,0.439,31860.,18275.7,4.596,1.061,22798.5,1438.79},{0.705,1.165,61431.7,
52910.9,6.966,1.619,150766.,10681.9},{0.468,0.986,41703.7,31403.4,4.021,1.001,90788.9,6158.82,{0.778,0.837,15184.1,7919
99,4.143,1.61,26639.,1781.69},{0.827,1.149,11232.6,8060.85,7.211,1.368,18592.,1559.77},{0.721,1.139,29928.8,9474.07,4.86
1,0.925,28846.,2016.02},{1.33,0.851,6471.38,2047.58,6.389,1.471,5032.72,252.447},{0.59,1.44,68915.2,27471.9,6.096,1.168,1
05611.,4644.98},{1.581,0.112,25948.5,20940.8,5.289,0.408,8425.24,2302 .4}, {0.872,1.327,37241.6,16126.8,7.373,1.526,53125.
6,3667.86},{1.472,0.783,38872.6,10890.1,7.296,0.881,21061.6,4893.85}, {0.452,1.047,46304.2,26638.4,3.742,0.485,43342.6,19
70.16},{1.366,0.641,70533.7,22894.,5.658,0.541,22709.8,3448.51},{0.595,0.71,40215.,33843.6,3.23,1.686,113046.,5147.05}, {0
.821,0.884,65589.2,27814.7,4.901,0.473,38459.2,7557.581,{1.255,0.606,20772.2,14021.7,6.189,0.762,13237.8,2169.39},{1.278,
0.631,23653.,5365.63,4.719,0.694,9446.4,1277.15},{0.891,0.66,57194.6,3119.02,2.601,1.787,65219.6,3534.31},{0.986,0.922,21
332.4,13139.3,6.362,1.333,28192.4,3353.08},0.69,0.977,44398.7,36686.2,5.239,1.339,84836.2,3621.99}, {0.605,1.181,14761.9,
14210.5,6.535,0.992,25877.9,1082.57},{0.846,1.132,51001.2,31428.4,6.55,0.733,38766.8,1842.611},{0.896,0.67,58309.,37577.4,
4.244,0.928,57353.9,5655.62},{1.15,1.03,52283.2,25332.6,7.506,1.773,70174.8,7157.11},{0.409,0.95,48369.5,34381.6,3.248, 1.
743,186915.,4878.47},{1.022,0.431,2017.95,1421.12,3.7,1.227,2316.27,212.374},{1.143,1.021,52517.1,18298.7,6.809,1.05,392
74.3,4690.04},{1.445,0.115,26364.,7825.18,3.185,0.933,13199.4,2093.52}, {1.37,0.612,38570.2,27094.6,6.903,1.086,29591.1,29
45.911,{1.195,0.441,38990.7,19331.5,4.034,1.556,40017.6,1753.17},{1.373,0.628,56825.,48490.7,7.978.0.87,43073.1,7940.17},
{0.689,1.081,39418.6,21588.2,4.88,1.538,69693.2,903.695},10.712,1.033,21466.1,13514.2,5.189,1.675,45369.5,2464.94}, {0.87
3,0.745,32227.3,19612.9,4.443,0.981,33558.4,3124.74},{1.17,0.808,32175.2,12005.2,5.641,1.639,35783.7,3626.06 }, {1.206,0.66
8,7327.13,3135.76,6.019,0.451,3225.97,1003.33},{1.028,0.691,32799.6,2761.63,3.374,0.755,15105.1,1571.94},{0.784,0.936,41
034.5,3629.43,3.289,1.189,35675.2,1172.61},{0.496,2.062,4141.31,283.556,7.23,1.093,5096.34,77.813},{0.854,0.435,28418 3,2
6736.8,3.431,0.837,33389.,5102.72},{0.932,0.815,9030.22,3914.77,4.827,0.606,5322.36,785.007},{1.41,0.145,17569.9,10432.8,
3.926,0.658,8216.58,1609.8},{0.921,0.888,12776.2,5772.3,5.811,0.473,7358.57,1762.62},{0.449,1.905,16791.8,2303.12,6.843,1
.134,27392.,1056.91},{0.873,1.279,47392.2,15062.3,6.352,1.776,69423.3,3428.82},{0.718,1.746,64978.7,12844..8.,0.488.31121
.1,2128.331,{0.692,0.679,17504.3,14898.3,3.489,1.705,40573.9,472.527},{1.355,0.472,62913.1,43249.5,6.368,0.519,32361.8,10
274.1},10.508,0.89,5420.01,4010.67,3.714,1.001,11010.9,922.792}, {1.537,0.044,18800.2,9003.6,3.725,0.689,8883.77,2626.28},
{0.952,1.157,42883.8,19279.3,7.883,0.574,27990.8,5776.02},{0.549,1.237,28715.2,22237.4,6.317,0.889,50158.3,4180.64},{0.6
64,1.596,42286.1,3730.46,5.667,1.51,54431.,990.551},{1.065,0.45,6451.51,5292.85,4.202,1.123,6465.6,230.774,{0.88,0.704,2
8300.8,22269.1,4.522,0.955,28354.8,686.14},10.832,0.69,62353.1,47708.,4.21,0.792,57024.4,3325.51},10.747,1.418,37495.3,55
56.11,5.659,1.428,45423.8,2210.71},40.993,0.652,28293.9,3537.15,3.121,1.665,28945.5,1727.83},{0.685,0.989,33 883.3,27991.
4,5.777,0.426,24467.3,3046.7},{1.197,0.506,6020.79,5127.13,5.481,1.024,5237.22,392.878 1, {0.468,1.38,37624.5,8897.23,4.346
,1.621,84906.8,1812.53},{0.501,1.335,39923.7,37557.7,6.76,1.424,117171.,3070.77},{1.397,0.57,47615.8,22516.9,6.062,0.905,
28827.1,5093.7},{1.497,0.31,33153.8,29774.1,6.608,0.492,14959.5,4196.89}, {1.206,0.469,2308.93,1846.58,5.076,1.044,1863.6
1,59.6891,{0.911,0.72,8889.08,6466.04,4.805,1.681,16081.1,1381.65},{1.287,1.027,65022.7,9994.08,6.301,1.113,34490.1,1495.
56},{1.232,0.529,53105.3,23170.1,4.627,1.22,44071.4,5233.49},{1.417,0.628,52295.,28333.9,7.11,0.785,31223.2,7313.25},{0.5
99,1.715,18932.5,1547.97,6.186,0.872,16558.4,700.19},{1.178,0.386,62109.2,33489.5,3.778,1.758,74171.4,2473.99},{1.372,0.5
96,63823.6,31650.6,6.056,1.692,70235.1,9357.57},{1.18,1.371,4838.47,561.759,7.421,1.668,4005.96,127.854}, {1.396,0.505,38
280.7,31356.5,7.097,0.545,18458.2,4133.441,{0.729,0.761,18327.2,8979.31,3.609,0.89,20311.5,2422.58},{1.226,1.154,44017.7,
2245.27,6.321,0.526,11375.7,1023.13},{0.562,1.356,22974.9,4556.07,4.472,1.12,28321.3,410.256},{1.378,0.522,57606.4,52102
.6,7.074,1.169,53163.4,5597.49},{1.162,1.192,6967.46,837.564,6.646,1.001,3904.54,370.224},{1.219,0.285,41584.7,30639.4,3.
991,1.702,56453.1,5434.62},{1.235,1.28,69643.7,11600.,7.937,0.716,27859.8,2880.5},{1.123,0.689,39517.3,18417.5,5.217,0.79
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,25826.1,4194.69},{0.492,1.395,68201.4,43962.1,6.217,1.021,129298.,5365.45},{1.238,0.142,70175.6,54309.6,3.394,1.151,642

17.3,6054.12},{1.017,0.409,49117.4,23111.4,3.009,1.134,41945.9,1447.43},{0.552,1.189,42579.2,39651.8,6.008,1.798,141346.,
3631.72},{0.969,0.368,4192.2,1993.2,2.686,1.142,3962.98,276.68},{1.12,0.384,48607.4,5274.23,2.646,0.463,13857.3,2361.69},
{0.643,0.782,25008.6,24497.1,4.28,0.894,39609.8,3250.58},{0.615,1.993,40905.1,3577.46,7.75,1.068,41814.5,1227.87},{0.679,
0.908,19623.7,14845.3,4.737,1.024,30080.3,2478.19},{0.534,1.987,73027.8,5409.16,7.698,1.261,111611.,6668.38},{0.603,1.55

1,63024.3,11876.6,6.247,0.468,35756.7,2948.9},10.397,1.075,32428.3,15120.8,3.217,1.435,88706.2,1162.94},{0.947,1.331,193

28.9,4462.58,6.903,1.634,24090.4,2114.27},{1.446,0.641,36028.1,15734.4,6.712,0.92,21156.,3854.46}, {0.849,0.439,12254.4,93
71.26,3.086,0.635,9685.46,1280.9},{0.732,0.747,66189.9,53070..4.,0.999,85366.8,2655.36},0.633,1.39,16735.3,9396.74,6.754,
1.329,30443.8,1439.11},{0.989,0.381,54578.,33711.5,3.098,1.358,67042.9,5417.87},{0.943,1.238,41402.7,20236.3,7.346,1.068,
37962.,1880.31},{1.187,0.721,36035.1,3176.53,4.521,0.679,16124.6,3798.11},{1.216,0.681,18247.2,10749.1,5.943,1.04,14145.

9,1377.19},{0.541,1.766,57173.4,16240.,6.953,1.389,97704.7,1319.94},{0.536,1.291,17826.6,14115.5,6.346,1.171,38935.9,182

7.23},{0.678,1.388,57646.3,47825.3,7.991,1.246,102033.,2543.58 },{0.434,1.487,42559.1,24741.,5.933,1.507,120865.,1529.01 },
{1.293,0.099,64401.4,28574.9,2.824,1.167,50968.,8704.47},{1.265,0.032,67664.9,58143.3,3.126,0.733,44674.9,8130.3},{0.65,1
301,65192.9,23301.,6.868,0.404,44091.2,8331.97},{1.033,0.41,21028.6,20068.2,4.151,0.837,18397.5,1468.27},{1.012,1.139,64
766.6,15435.9,6.193,0.97,45795.1,4755.03},{1.229,1.188,3464.15,392.989,7.211,0.539,1037.15,136.209},{0.991,1.374,73189.2,
24441.1,7.609,1.462,75760.6,2236.79},40.468,1.253,29899.4,24812.,5.513,1.77,107276.,1676.76},{0.83,0.611,36019.3,16238.6,
3.014,1.463,46752.9,535.459},0.893,1.043,70165.3,64532.7,7.838,1.223,111820.,12355.},{0.713,1.319,2027.41,932.28,6.45,1.

283,3021.98,190.536},{1.28,0.473,59807.,31243.,5.224,0.565,30296.2,8628.12},{1.094,0.352,28227.6,14553.6,3.187,0.995,204

01.,845.543},{1.475,0.529,68180.2,50402.1,7.349,1.356,68061.2,11489.6}, {0.557,1.543,56923.2,14941.,5.926,1.794,129050.,56
06.71},{1.611,0.194,38896.,15334.8,4.671,0.918,20594.3,4875.75},{0.696,1.544,54969.9,7177.04,6.269,0.661,35063.9,2674.98

1,10.543,1.414,72819.2,10474.1,4.529,0.471,38434.5,1016.07},{1.282,0.269,21532.3,7142.63,3.369,0.528,7928.27,1854.88},{1.
311,1.071,67204.4,21965.2,7.954,1.256,49656.1,4947.91},{0.694,1.511,7898.34,1324.39,5.972,1.328,96611.14,412.234},{1.409,

0.618,50668.2,15599.,5.582,1.034,28290.,3277.84}, {0.679,0.971,52787.1,24691.8,4.143,1.162,72034.5,3383.26},{1.139,0.551,1
3251.,11458.8,5.457,0.511,6096.07,454.589},{1.476,0.119,46024.5,37785.3,4.675,1.382,47255.6,7723.77},10.508,1.382,23840.

9,7931.51,5.24,1.249,45888.9,2922.37},40.684,0.792,35035.3,26470.7,3.937,0.701,33819.6,1502.4},{0.777,1.569,2586.,957.354
,7.976,0.53,1322.22,60.816},{0.722,1.261,41699.3,30759.5,7.175,1.422,78931.8,4066.86},{1.001,0.52,73866.,38222.3,3.519,1.2
8,73557.5,1523.11},{0.708,0.817,68865.6,50891.7,4.134,1.766,158212.,5679.3},{0.851,0.998,53265.4,48352.4,6.967,1.223,851

35.6,7626.67},{0.921,1.182,62225.3,5953.81,5.328,1.172,52985.5,5885.95},{0.508,0.96 1,566 13.8,48423.6,4.194,1.072,121455.,
5505.321,{0.869,1.378,47497.1,7929.06,6.392,1.238,46376.7,3883.2},{1.182,0.743,68161.8,60115.5,7.191,0.91,54877.6,4190.8

51,10.446,1.312,73870.3,6693.54,3.468,0.936,89005.6,1894.08, {1.006,0.289,53255.,48018.,3.19,1.729,90041.3,2660.56}, { 1.42
5,0.397,3316.16,3059.16,6.995,0.482,1615.33,475.533},40.951,0.796,59255.5,29899.9,5.108,0.656,39988.6,6542.47},{1.289,0.3
49,32928.1,26303.7,5.055,1.002,29328.6,5574.24},{0.791,0.97,21735.4,7899.14,4.766,0.874,21040.7,2913.11},{0.765,1.001,19

228.7,19148.6,6.579,1.222,34651.6,2443.92},{0.406,1.433,6426.38,6295.03,6.719,1.635,25953.7,130.82},10.766,1.08,45166.8,3
4404.3,6.132,1.682,92310.,2897.54},{0.487,1.561,57404.6,41402.8,7.38,1.569,166396.,2754.44},{0.979,0.73,63192.9,31510..4.

443,1.778,90841.7,3541.32},40.905,1.315,54245.2,26925.5,7.827,0.642,32626.2,2246.76},{1.136,0.418,9856.82,2955.37,3.49,0.
489,4059.19,1111.86},{0.808,1.229,24728.5,9453.63,6.913,0.406,12107.4,2021.32},{1.119,0.728,68853.6,52964.1,6.432,1.262,

83030.2,10837.2},{0.519,0.923,60367.5,35682.4,3.526,0.942,99086.8,6313.69},{1.368.,0.627,56555.5,8452.98,4.816,1.173,3368
1.5,4754.82},{1.348,0.442,19996.6,6207.62,4.383,1.256,14920.5,2345.72},{1.308,0.404,31775.6,25825.1,5.502,1.404,36886.,51
94.27},{1.301,0.536,72878.6,41399.7,5.454,1.074,53630.5,5380.08}, {0.616,1.354,44927.2,36695.4,7.159,1.659,114136.,1999.8

81,{0.82,0.762,22197.6,21950.4,5.108,1.244,36060.7,1777.51},40.985,1.095,63850.6,34090.2,6.843,1.786,96336.8,4844.01}, {0.
773,1.744,48189.1,2640.1,7.458,0.72,28491.5,2297.02},{0.639,1.454,52783.7,14060.3,5.621,1.377,74226.5,1074.5},{0.537,1.87
3,20900.6,2835.6,7.458,0.608,16177.1,1017.89},{0.894,0.515,62920.4,31346.,3.31,0.588,42463.5,8932.32},{0.824,1.123,70375.
5,9007.93,4.47,1.154,61349.8,3479.57},{0.708,0.864,47720.,28453.1,3.984,1.326,73649.5,1486.18},{1.571,0.705,8890.74,1617.
64,6.726,0.849,3872.2,853.9781,{0.748,1.666,40281.1,3777.34,6.535,1.765,54758.2,1323.64},{0.636,1.655,73943.4,25618.5,7.2
2,1.668,136639.,2624.87},10.564,1.457,6645.76,362.589,4.857,0.625,4658.56,352.772},{0.403,1.012,14141.7,12947.7,3.854,1.5
88,54311.4,424.},{0.846,1.06,38640.4,28354.6,7.216,0.664,34849.4,5264.18},{1.279,0.151,71033.2,35903.2,3.104,1.121,53193.
8,6021.07},{0.835,0.332,7027.15,6711.13,2.792,0.95,9437.07,1364.31},{0.638,0.955,46900.,45049.4,5.161,1.004,78589.1,3611.
31,{1.291,0.427,9509.77,2640.18,3.808,1.722,8613.19,447.917},{1.009,0.38,32410.1,28467.2,3.728,1.637,56570.8,6044.56 }, {0.
878,0.8,66800.9,49165.1,4.991,1.653,116486.,5061.6},{0.641,0.949,24363.3,18031.7,4.585,1.713,62276.,3230.62}, {1.034,0.792
,38685.3,28434.3,6.286,0.595,24041.,3452.92},{0.497,0.963,21802.8,14460.3,3.958,0.432,19213.4,1785.6},{1.711,0.177,54366.
9,31672.,5.821,0.634,22318.5,6093.15},{1.081,1.215,68394.8,23509.3,7.325,1.553,71895.,3790.87},{1.06,0.854,35855.4,15438.
3,5.813,0.923,29052.4,4799.48},{1.056,0.87,48132.1,47923.8,7.938,1.303,71183.1,8473.67},{1.295,0.05,32468.5,26196.7,3.277
,1.066,29812.,5589.41},{0.751,1.638,68554.9,16154.3,7.172,1.229,71908.4,1269.98}, {1.262,0.346,64557.2,46403.8,4.509,1.722
,83499.5,6874.581,{1.088,0.409,21973.4,8403.5,3.166,0.846,13075.,1083.48},{0.467,1.374,60098.2,6813.02,4.079,0.763,62137.
2,3068.381,{0.454,1.87,51281.1,16752.,7.242,1.65,126460.,961.284},{0.955,0.379,74429.4,34385.3,2.675,0.976,62887.1,6131.0
71,11.105,0.708,52917.5,26070.8,5.144,1.404,58168.,6092.96}, {1.081,1.147,39250.3,12240.1,6.788,1.791,47363.1,3091.},{0.60
9,0.83,6683.48,6562.55,4.411,0.53,6709.61,572.168,{1.063,1.159,4828.87,1985.02,7.491,1.106,4174.16,412.426},{0.836,0.883
,61117.3,17951.,4.029,1.403,75514.3,6021.89},{0.627,1.366,18732.5,11894.,6.983,1.459,40788.9,2467.99},{0.669,1.077,6388 1.
9,24247.9,4.233,1.151,77582.5,1014.3},{0.677,0.843,8470.89,1604.,2.993,0.432,3820.18,384.911},{0.501,1.8,47890.1,12858.5,

7.167,0.966,64987.9,2341.36},{1.145,0.506,41306.5,3219.29,3.006,1.359,28987.,2157.79},{1.792,0.141,32718.8,24528.9,6.709,
0.731,16883.,5019.45},{0.672,0.577,69214.4,54872.9,3.,0.867,96088.8,11245.1},{0.599,0.737,44051.,31602.6,3.093,1.197, 7784
5.,1439.48},{0.813,1.055,11201.8,5035.68,5.365,1.033,11729.7,865.5241, {1.244,0.76,37806.7,9844.65,5.445,1.291,30816.5,468
5.4},{1.135,0.868,69177.7,38210.2,7.,0.627,39954.8,7463.35},{1.384,0.416,33187.2,21827.4,5.597,0.64,15566.4,2495.52},{0.6

62,0.875,8337.12,7323.05,5.053,0.632,9699.06,1352.16},{0.647,1.207,32632.2,20291.,5.903,0.524,23995.5,1331.21},{1.405,1.0
23,65020.,16845.7,7.799,1.182,39767.9,3934.87},10.586,1.267,44345.4,38652.,7.001,1.007,83194.1,5761.22},{0.667,1.42,3188

1.5,26036.8,7.995,1.766,78929.4,1090.69}, {1.725,0.727,15123.5,924.546,7.741,0.468,3866.57,1415.08,{0.443,1.344,74571.5,6
4732.,6.152,1.653,275217.,6214.38},{1.245,0.183,23692.1,23248.,4.067,1.237,25885.8,2399.94}, {1.059,0.998,17853.9,9495.11,
7.078,1.287,20537.,.2676.49},{0.465,1.843,35210.8,14355.4,7.749,1.191,67175.3,1263.22},40.503,1.243,46154.5,13034.9,4.081,
1.315,83934.1,2924.03},{0.659,1.02,66103.1,17976.7,3.937,1.056,81179.3,7797.821},{0.503,1.94,68819.5,3474.36,6.73,0.715,57
213.4,2050.8},{0.649,0.734,72451.6,68766.2,3.829,1.275,149336.,6740.72 },{0.898,0.943,69215.3,23363.8,4.92,1.184,74025.1,8
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533.79},{1.028,0.746,49849.2,17626.2,4.456,1.5,56174.9,5129.95},{1.1,0.833,55949.9,32908.7,6.359,0.648,31638.2,3977.29}, {
0.522,0.947,30868.7,5103.67,2.661,1.65,63482.9,3534.01},{0.534,0.922,37614.2,15361.8,3.027,0.714,36635.3,689.426},{1.269,
0.592,54782.5,44663.6,6.546,1.552,70773.6,8127.43},{0.931,1.364,58888.3,12995.7,7.079,1.489,69879.7,7159.18},{0.681,1.04

6,2723.35,2125.37,5.525,0.603,2319.62,103.433},{1.035,0.214,50394.5,36081.8,2.849,0.449,27016.,7529.98},{0.559,1.084,695
45.7,62154.1,5.339,1.452,186461.,7919.89},{1.198,0.804,8585.72,1252.73,4.737,1.162,5228.55,355.138},{0.62,1.93,40295 8,37
47.23,7.494,1.4,54451.3,1865.54},11.94,0.223,22671.5,12484.1,7.851,0.459,7825.66,3475.1},{0.845,1.159,9186.19,2396.17,5.1

27,1.141,8063.34,156.48},{0.825,0.497,41014.5,39453.1,3.454,1.77,89557.5,2521.25},11.179,0.46,30473.8,28074.4,5.259,1.461
,39860.2,3021.641,{1.254,1.029,72369.7,11112.2,6.079,1.531,53081.1,1525.38},{0.611,0.773,4288.3,3223.97,3.726,0.747,5713.
61,693.697},{1.153,0.507,48347.,30133.3,4.621,1.151,44793.4,4627.3},10.728,1.704,45230.6,6474.13,7.358,1.033,42546.1,272

2.67},{1.227,0.558,46452.1,43208.9,6.369,1.228,51528.1,5449.64},{1.264,0.022,13116.5,12569.3,3.228,1.089,12384.2,1322.03

1,{0.77,1.793,63689.2,4736.37,7.922,1.068,57785.8,4818.52},{0.472,1.549,72973.6,42517.6,6.969,1.147,159386.,7185.97},{0.8
75,1.433,21517.1,8236.47,7.781,1.265,24052.2,1412.38},{0.814,0.477,59260.6,50234.,3.142,0.727,52846.7,3060.53 },{1.358,0.5
51,33430.2,29690.,7.217,1.15,32310.5,4655.15},{0.63,1.428,7257.58,523.703,4.698,1.704,11208.1,331.3411},{1.168,0.534,4066
5.3,26212.6,4.943,1.138,37583.4,4100.31},{1.173,0.334,4175.71,3566.88,4.266,1.429,5104.64,347.654},{1.261,0.063,72093.6,6
1223.3,3.268,0.811,55360.,12231.9},{1.047,0.954,19192.7,4671.89,5.05,1.48,17628.2,538.815},40.54,0.992,64775.,52027.,4.24
9,1.64,180551.,1659.5},{1.149,0.589,2198.39,1553.77,5.466,0.616,1212.42,168.509},{0.956,1.191,30060.5,15581.3,7.569,1.627
,46082.,4476.891,{0.714,1.11,32055.5,25654.8,6.269,1.66,73892.5,3873.9},{0.472,1.299,59842.1,13937.1,4.196,1.165,104507.,
5721.981,{1.079,0.547,58878.2,35418.,4.443,0.48,24803.6,3071.6},{0.851,0.501,11815.3,9695.01,3.359,1.624,21496.7,755.101

1,10.846,0.535,62363.,42960.,3.267,1.646,108576.,4693.14},{0.763,1.458,35531.,16831.,7.71,0.883,33941.8,1880.64},{1.18.0.1
21,65043.8,43975.7,2.844,1.699,85167.9,6392.42},{0.878,0.96,5250.5,4921.58,6.642,1.778,10763.5,306.359}, {1.039,0.12,7503.
5,7363.71,2.671,1.734,13435.7,989.013},{1.317,0.221,15857.9,3568.53,3.041,0.567,5727.77,1445.19} , {1.417,0.08,28836.8,286
79.7,4.487,1.407,33883.6,5192.18},{0.431,1.305,51770.7,48117.5,5.933,1.684,203177.,3294.72},10.576,0.82,56620.1,38118.6,3
306,1.35,115479.,2599.49},{0.547,1.189,66225.3,15115.1,3.909,1.184,97654.8,4614.58},{1.007,1.467,60717.2,4797.48,7.377,1
37,55543.2,6365.25},{0.649,1.389,54563.3,11138.4,6.173,0.581,41783.8,6020.72},{1.352,0.019,5208.,4941.03,3.668,0.548,261
1.81,559.454},{1.11,1.079,6089.82,2141.35,6.741,1.267,5200.16,345.166},{0.897,1.342,29418.4,9128.11,6.764,1.419,32551.3,1
201.781,{0.775,0.608,63943.,62097.6,3.913,1.608,146273.,11178.5},{1.039,1.179,3523.61,1255.14,7.66,0.663,2021.11,322.078

1,10.631,1.26,23543.6,7666.43,5.006,1.797,49469.3,2515.54},{0.52,0.972,50044.6,46434.1,4.415,1.375,135455.,4124.29},{0.69
4,0.783,18183.,12369.5,4.056,0.545,14977.5,1917.25},{0.57,1.617,42649.,6841.01,5.966,1.778,87428.8,4245.43},{0.987,1.054,

18674.3,14889.8,7.705,1.162,21299.8,1018.66}, {1.044,0.702,44281.,23838.2,5.291,0.663,29962.9,6266.75},{1.252,0.047,40598
4,35845.7,3.164,0.83,27055.6,1713.12},40.819,1.212,9589.31,2045.56,5.437,0.802,6695.71,585.509}, {0.424,0.805,38437.5,270
40.,2.678,1.665,139873.,5781.35},41.349,0.458,35159.5,24207.2,5.932,0.576,17170.6,3860.72}, {1.389,0.65,27413.3,4499.93,5.

159,0.56,7957.46,1256.881},10.495,1.581,57601.,43684.,7.801,1.62,174765.,3547.85},10.45,1.344,72688.8,36637.,4.878,1.414,1

75794.,1573.98},10.684,0.542,45375.8,40490.3,3.219,0.406,34645.1,6611.01},{0.425,1.499,61832.5,58451.3,7.391,1.322,19634
1.,3420.04},{0.91,0.945,74448.5,43764.9,5.683,1.481,106362.,6741.},{1.08,0.894,13303.3,7624.4,6.465,1.634,18251.,1730.31},
{0.454,1.161,7009.94,2902.88,3.88,0.547,6514.33,246.203},{0.623,1.513,69386.6,7549.67,5.434,1.681,118016.,6450.25},{0.78,
1.582,25858.,3791.49,7.433,0.798,19683.8,2258.55},{1.072,0.706,14214.3,952.556,3.593,0.818,6876.82,843.773 },{0.689,0.846,
19735.5,16531.9,4.645,1.298,39962.,3607.82},{0.423,0.931,50611.7,30344.3,2.947,1.118,108674.,894.942, {1.308,0.654,32989
4,21972.8,6.891,1.111,29678.3,5095.041,{0.984,1.141,62818.4,26801.4,6.692,0.832,41566.2,2332.7},{1.091,0.646,49869.3,487
08.2,6.188,0.682,34940.8,3199.09},{1.113,0.917,73825.3,64799.5,7.908,1.466,97775.5,4610.1},{1.391,0.358,11806.9,5010.27,4
.672,0.67,5669.4,1447.53},{0.945,0.747,65660.6,51059.2,5.249,0.617,41846.7,2706.49}, {1 .244,0.443,33444.1,31398.3,5.749,1.
092,34157.7,4851.27},10.519,1.649,28432.6,14182.,7.75,1.515,72902.7,4120.59},{0.433,1.926,19377.6,1478.29,6.276,0.697,17

978.2,382.361},{0.648,0.692,42129.8,34599.5,3.298,1.061,64922.2,1393.92},{1.122,1.069,20771.5,2790.47,5.691,1.439,16901.
8,1232.951,{1.074,1.052,12795.2,5427.49,6.581,0.864,7787.72,317.677},{1.396,0.642,64435.4,15760.4,5.984,0.526,23887.6,71

66.73},{0.477,1.592,56665.1,4663.,5.332,0.649,51856.3,3833.21},{0.483,0.825,65368.6,63267.6,3.713,0.76,122131.,11345.7} {
1.134,0.848,61484.1,17835.9,5.573,1.018,45794.2,7454.75},{0.552,1.252,55181.6,49973.7,6.616,0.909,97496.8,5143.86}, {0.66
6,1.232,28530.7,2916.25,4.049,1.587,39151.6,894.4811, {1.394,1.099,21505.2,1473.25,7.987,0.445,5570.79,1386.69}, {0.538,0.7
74,58133.1,54536.1,3.389,1.189,129995.,3233.23},{1.179,0.979,38133.7,16649.3,6.894,0.898,22752.5,1355.2},{1.151,0.169,63

938.1,29157.,2.54,1.139,48741.1,2527.44},{1.166,0.931,49430.7,26048.3,7.187,1.452,56352.1,6711.85},{0.92,0.376,51890.7,28
681.4,2.704,0.863,44032.4,5218.21},{1.271,0.488,39156.1,28284.8,5.441,1.487,43705.3,3585.61},40.541,1.597,48168.9,9684.3,
6.32,0.745,49939.5,4094.69},{0.78,0.808,54236.3,25277.6,4.018,0.98,60633.4,7072.17},{1.009,0.452,55026.3,42589.8,3.843,1.

702,88620.8,5151.17},40.432,1.138,15248.9,1099.77,2.72,1.425,28472.9,672.25},10.651,0.687,31276.6,11624.1,2.549,1.602,57
965.1,3423.52},{1.283,0.183,43370.3,22117.6,3.269,0.856,23950.7,2006.59}, {0.734,1.182,70957.9,18558.4,4.728,1.566,100282
,2716.24},{0.838,1.378,65928.8,13099.5,6.058,1.736,87211.4,2994.72},{1.147,0.452,44534.8,13966.,3.521,1.123,34617.1,5027
.831,{0.671,0.797,65835.,9050.34,2.539,1.752,106527.,5529.89},{0.904,1.231,41578.5,21543.,7.131,1.653,61981.,2550.95 1, {0.

457,1.219,52348.8,44844.5,5.428,0.654,74865.5,2295.51},10.876,0.697,22711.6,4113.66,3.015,1.711,28711.3,1824.89}, {0.829,
0.582,5602.53,4586.95,3.651,1.231,7861.37,226.532},10.54,1.524,31738.2,23714.,7.573,1.609,85746.4,1296.18},{1.183,0.454,7
0874.,27060.7,3.854,0.835,40986.1,5424.19},{0.704,0.667,36490.2,13462.3,2.759,0.908,38225.9,4113.43},{0.857,1.046,42637.
7,15817.7,5.062,1.689,60715.2,1962.42},{0.662,0.987,36053.8,24212.7,5.128,0.746,43059.3,5221.89}, {1.056,0.732,5921.56,24

98.35,5.281,0.462,2678.66,629.981},10.866,1.191,2475.26,1440.65,7.451,0.783,2190.37,252.138},{0.679,1.124,64352.7,30536.
8,5.61,0.669,62569.4,8684.78},{1.417,0.806,34318.5,6794.82,6.288.0.456,7942.39,1051.56},{1.16,0.82,43188.8,23329.2,6.349,

1.259,41838.3,4268.12},{0.954,0.969,67727.6,47233.3,6.501,1.026,67682.4,3946.47},{0.653,1.679,38616.6,9507.78,7.625,0.54
3,24292.6,1898.96},{0.647,0.716,58556.9,27524.,2.786,1.28,89855.6,3095.14},{0.911,0.46,65137.3,28753.8,2.84,0.419,25413 2
,3091.52},10.673,1.037,50935.7,39151.7,5.611,1.163,91909.2,7980.921, {0.462,1.552,43436.,23632.1,6.567,1.056,83270.8,2460.
59},11.201,0.46,72979.6,66619.2,5.281,1.292,77156.7,1756.16},{1.025,1.065,32130.1,15632.3,7.655,0.51,16916.7,3330.36}, {0.
791,0.844,22503.3,3114.65,3.209,1.1,20160.1,1557.54},{0.483,1.208,54602.2,36730.9,4.966,0.919,93484.6,2921.88},{0.947,0.2
73,66036.2,52459.7,2.893,0.439,39611.4,10655.4},{0.78,1.229,52081.,45285.,7.623,1.657,106439.,1754.52},{0.601,1.107,2469
6.,22000.3,5.753,1.065,45167.9,1982.19}, {1.034,0.817,20207.6,7237.52,4.967,0.69,10875.5,1244.75},{1.322,0.264,18138.5,881
6.51,3.799,0.786,9038.78,949.806}, {1.1,0.861,4617.44,4406.44,7.68,0.572,2499.76,115.41},{1.167,0.428,59260.1,38742.2,4.26
8,1.75,79750.2,5337.37},{0.582,1.294,58151.9,11273.1,4.535,1.131,77456.3,4751.76},{1.056,1.242,13634.7,4826.29,7.535,1 .43
8,14195.4,1033.63},{0.74,1.116,9453.84,4978.43,5.5,1.002,10741.5,562.806}, {0.649,1.992,3902.51,353.352,7.867,1.63,5638.37
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,121.5961,{0.679,1.061,27006.6,20444.2,5.557,1.367,52492.5,2677.2},{0.508,1.888,22824.2,2185.86,6.571,1.431,37825.3,930.5
94},{1.034,0.974,52206.2,12453.2,5.133,0.744,25037.5,1241.84},{0.851,1.245,12648.7,8907.19,7.82,1.136,15798.7,829.886}, {
0.893,0.99,67294.7,41935.8,5.919,1.452,95767.,4494.77},{0.552,1.126,36068.,2967.91,3.271,1.567,63195.9,3891.08}, {1.101,0.
832,37019.1,24111.2,6.336,0.911,27454.4,1582.7},{1.238,0.696,4473.79,3403.64,6.91,1.355,5050.42,583.36 }, {0.781,1.244,322
06.,15750.4,6.857,0.478,18366.6,2059.73},{1.243,0.491,43824.8,36781.5,5.832,0.507,20315.1,3271.67},{1.434,0.09,19364.8,19
259.9,4.666,1.238,20564.6,3785.58},{1.093,0.366,72816.8,12949.3,2.626,0.582,27929.9,4427.1},{1.201,0.815,16915.6,2764.6,5
.093,0.4,3974.22,536.451},{1.064,1.114,3290.85,867.794,6.072,1.396,2820.19,66.221}, {1.018,0.688,50955.5,22183.7,4.179,1.6
94,61926.,833.036},{1.309,0.393,8452.98,7443.69,5.533,1.532,10241.9,823.722},{0.453,1.378,57998.6,26749.2.5.,1.125,10983
5.,1814.12},{0.911,0.744,6665.66,4621.39,4.721,0.562,3665.04,139.694}, {0.865,0.981,4652.44,803.075,4.221,0.924,3274.16,24
0.115},{0.874,1.453,58342.5,9792.,6.838,1.188,53976.,4213.87},{0.956,0.923,57641.3,16578.2,4.623,1.475,60257.2,2069.21},
0.861,1.252,5109.92,1629.66,6.349,1.568,7154.4,593.122},{0.848,1.011,12263.3,11182.,7.153,0.606,9977.78,1008.4},{0.454,1.
114,58746.5,15139.1,3.211,0.862,75423.3,2384.69},{0.927,0.752,6952.6,1577.38,3.721,1.071,5942.3,733.334},{1.17,0.628,399
30.5,36177.5,6.711,0.844,35915.9,6691.15},{0.824,1.248,19651.7,11093.3,6.995,1.606,32723.7,1583.13},{0.627,1.407,9926.16,
6582.1,7.491,1.127,17253.1,1149.33},{0.806,0.651,33992.7,20456.4,3.621,1.058,42289.5,4702.17},{0.865,1.104,2917.35,668.9
62,5.183,1.222,3009.11,296.519}, {0.681,0.876,17603.5,15005.5,4.709,1.365,36497.2,2326.17},{1.047,1.079,17127.6,8531.63.6.
861,1.358,17339.8,472.5231,{0.773,0.897,34329.9,18783.8,4.901,0.58,26124.8,3955.02},{0.81,1.174,49490.6,16683.5,6.464,0.4
67,28001.4,5209.59},{0.573,1.216,65152.5,46717.1,5.643,1.487,153590.,4136.93},{0.596,1.366,71606.7,64606.3,7.788,1.165,1
49200.,7480.09},{0.942,0.317,20258.1,12300.,2.64,0.84,17101.5,2229.61},{1.358,0.159,64116.,35057.4,3.657,0.677,32908.5,77
68.76},{1.467,0.566,39302.2,17816.,6.685,0.56,16086.,4368.71},{0.808,1.296,31465.9,3355.58,4.938,1.601,35279.1,457.693}, {
0.893,0.798,22325.3,3338.27,3.44,0.92,14883.2,1172.13},{0.697,1.003,59050.9,41536.7,5.246,1.165,96081.,7038.7},{0.836,1.4
37,10445.3,3333.88,7.231,1.574,14569.,869.252},{0.594,1.666,52773.1,25042.6,7.685,0.863,58921.7,1002.14},{0.942,1.298,62
077.5,7451.77,5.7,0.972,37212.6,826.876}, {1.334,0.529,65770.2,50575.4,6.391,1.039,53854.,7133.96},{ 1.464,0.52,10193.2,908
1.4,7.787,0.711,5681.08,858.413},{1.422,0.775,3177.81,909.595,6.569,1.367,2340.17,301.472},{0.746,0.524,61552.2,57657.,3.
144,1.716,142049.,3671.33},{1.255,0.529,36625.8,30515.7,6.065,1.61,50515.3,6162.1},{0.648,1.725,55278.9,9982.04,7.019,1.5
,83254.6,3329.251,10.862,1.027,71360.6,11888.6,4.97,0.463,31993.1,6079.46},{1.241,0.414,12196.8,7588.78,4.606,1.212,1147
2.3,1559.67},{0.743,1.038,29934.5,17728.9,5.153,1.221,41289.9,1262.23},{1.31,0.017,36250.,31817.1,3.29,1.454,41464.9,3679
.07},{1.314,0.981,5720.89,1017.05,6.551,0.505,1472.97,137.326},{1.252,0.105,63914.4,58043.,3.495,1.387,68840.5,1244.58} , {
1.307,0.289,46032.8,38350.6,4.748,0.682,24893.3,2609.}, {0.678,0.963,2756.6,1977.76,4.663,1.768,6324.63,93.417},{1.194,0.6
18,67530.,12323.5,4.052,1.306,50727.8,5645.06}, {0.66,1.006,23475.7,16687.4,5.015,1.507,51486.6,3205.22},{0.442,1.82,2486
5.,2500.05,5.768,1.685,54408.5,750.726},{1.08,0.284,57566.7,36437.9,3.194,0.79,44478.9,8965.41},{0.807,1.008,67353.,57280
4,6.713,0.894,84822.8,9771.6},{1.302,0.376,44256.4,32976.1,5.117,1.194,43764.8,7306.15},{1.291,0.823,31336.8,2829.32,4.9
7,1.799,25493.7,1310.33},{0.699,1.248,10976.4,8203.52,7.093,0.926,14508.6,963.908},{0.53,1.044,7369.52,5391.29,4.293,1.79
5,21884.3,139.465},10.743,0.8,6680.73,627.221,2.645,1.475,7548.69,208.763 },{0.91,0.592,66560.4,12666.5,2.837,1.317,67786.
5,7902.17},{0.733,0.833,11709.7,6193.19,3.808,0.888,11334.8,325.702},{0.671,0.614,52673.,26502.8,2.589,0.452,29787.2,216
2.95},{0.572,0.974,9174.93,4555.22,3.813,1.308,17882.3,1181.55},{0.695,1.332,28493.6,8874.19,5.553,1.582,45279.9,1422.74
1,{1.007,1.061,3851.85,1882.82.6.602,1.032,3209.31,183.363}, {1.186,0.832,24903.7,18931.4,7.633,0.79,17465.8,2140.32},{1.1
62,0.866,69856.,30630.6,7.168,0.448,30825.,8378.45},{1.076,0.909,21944.1,8905.26,6.4,0.479,9662.4,1977.92},{0.984,1.352,6
8959.8,6496.21,7.017,0.687,36014.8,5783.51},{0.765,0.654,20003.3,13634.8,3.526,0.707,17340.5,1279.},{1.19,0.194,52730.2,2
5700.2,2.85,0.886,30567.1,1298.71},{1.493,0.257,58443.,34584.,5.031,1.124,44466.9,8733.67},{0.785,0.524,46516.8,17374.,2.
502,0.988,48167.7,6014.8},{0.436,0.717,6307.17,6302.51,2.727,1.12,17161.5,541.841},{0.502,1.724,66506.,13836.2,6.199,1.45
9,124282.,2784.75},10.746,0.503,45691.8,39379.5,2.932,1.727,103009.,3420.37}, {1.432,0.527,16086.5,13223.8,7.879,0.44,698
5.55,2105.14},{0.486,0.941,63752.3,36246.1,3.372,1.687,192877.,9882.76},10.614,1.577,72597.1,23683.,7.269,1.096,107395.,9
386.23},{0.566,1.343,59036.2,17073.1,5.036,1.537,117258.,6400.03 },{0.619,0.807,2476.93,924.417,2.965,1.436,4481.07,332.4
57},10.995,0.794,62542.9,12949.5,4.08,1.325,58381.,5817.13},{0.657,1.059,12555.3,1284.41,3.402,0.945,10896.6,547.508 }, {O.
407,1.37,3663.68,2648.42,5.659,1.33,11021.1,272.728},{0.679,1.353,8756.56,6063.69,7.175,1.243,14336.7,393.187},{1.014,1.,
36663.9,26256.1,7.186,1.59,53881.6,3059.28},{1.292,0.622,20641.4,16520.5,6.874,1.462,24516.8,2827.14},{1.109,1.082,10136
3,4824.07,7.432,0.57,4310.,322.578},{0.724,1.032,18959.6,7284.94,4.546,0.715,14763.1,1070.12},0.846,1.323,30983.3,6306.
03,6.024,0.957,23912.6,1595.98},{1.259,0.425,36695.5,24285.1,4.756,1.376,35534.2,1913.46},{1.17,0.699,3134.96,1392.85,5.2
93,0.697,1550.33,160.616},{0.793,0.714,20871.4,16925.5,4.177,1.492,37392.5,1293.22},{0.703,0.89,51805.3,19770.1,3.613,0.7
59,41662.4,1861.56},{0.955,1.461,69323.,5836.59,6.703,1.388,61375.,3887.291, {0.958,1.082,6566.68,4456.34,7.089,1.6 11,966
9.84,264.187},{0.499,0.71,58986.9,58086.7,3.087,1.099,147133.,10768.3},{0.882,0.588,3509.45,1675.89,3.237,0.981,3016.12,1
07.533},{1.114,1.128,16678.9,5169.74,7.586,0.825,11051.9,1980.16},{0.95,1.103,27654.8,15903.,6.963,1.072,27562.4,1896.46
},11.376,0.465,41230.,38094.3,6.715,1.729,57490.7,6579.29}, {1.242,1.139,71540.,17241.6,7.459,1.447,60052.4,5745.73},{0.77
1,1.331,53214.7,21987.6,7.279,0.636,41081.1,5426.73},10.76,0.643,36823.2,25790.6,3.481,0.918,42185.9,3109.641, {0.945,0.38
3,51932.,44412.8,3.382,1.368,80375.,8889.66}, {0.644,1.464,17400.7,5512.14,6.055,1.417,26941.2,825.205},{0.466,0.802,2527
8.2,18932.3,2.831,1.347,65315.7,801.453},{1.254,0.177,12756.3,5357.95,2.953,1.119,9428.2,1273.4},{0.632,1.126,33992.,3045
0.3,6.508,0.662,41103.5,3924.1},{1.078,0.509,59414.9,56021.3,5.017,0.741,43985.7,3521.41},{1.035,0.518,69810.1,4439.28,2.
726,0.522,22760.2,3299.94}, {1.002,1.047,11059.8,4550.68,6.877,0.621,6657.97,1206.56}, {0.556,0.809,23249.7,7937.39,2.615,
0.714,22057.8,1196.48},{0.529,0.957,30329.3,11790.1,3.14,0.931,39147.1,1104.6},{0.533,1.238,72481.6,12343.2,3.94,1.319,11
9234.,6631.71},{0.485,0.981,64591.4,57457.2,4.283,1.506,210332.,10394.8},{0.721,0.906,2600.2,1752.67,4.886,1.018,3766.73,
431.841},{0.962,1.028,14267.,888.64,4.813,0.513,5329.02,858.485},{1.038,0.199,17409.9,14736.9,2.817,1.411,22407.4,524.07
91,{1.434,0.294,3344.55,2913.57,5.702,1.634,4124.47,512.719},{1.298,0.875,10139.2,2989.16,6.403,1.737,10081.,981.632},{0.
986,0.816,72171.5,62675.2,6.234,0.777,57802.2,3297.48},10.985,0.5,526 14.3,29366.8,3.661,0.549,28312.7,4394.74},{1.848,0.5
93,74754.,12499.9,7.702,0.815,29139.5,8555.31},{1.234,0.599,50043.7,39797.5,6.38,0.504,22407.1,3296.25},{0.43,1.357,5780
4.3,34643.3,5.198,1.013,112691.,1527.3},{0.714,0.997,3667.03,1218.17,4.041,1.317,4859.57,218.146},{1.199,0.865,64366.6,28
472.4,6.854,0.886,45838.,8506.711,{0.899,0.417,28596.,10844.1,2.67,0.451,14208.6,3534.95},{0.679,1.02,64686.5,36189.3,4.7
86,1.149,97150.3,6744.78},{0.579,1.275,16327.1,14064.,6.479,1.402,37905.7,548.344},{1.034,1.455,53504.6,5684.9,7.046,1 .45
7,44456.5,1647.33},10.695,1.726,23311.,2266.55,6.896,1.261,26168.2,1341.08}, {2.006,0.3,37466.7,14013.6,7.959,0.563,12732.
6,5142.33},{0.661,1.407,35383.7,6660.3,5.715,0.859,33574.8,3046.12},{0.601,0.884,61324.4,60412.4,4.634,1.,114152.,7457.55
1,10.994,1.16,6102.4,1755.38,6.01,1.617,6516.46,86.9981, {1.362,0.578,28246.4,21173.6,6.788,0.725,14933.7,1482.04},{1.168,
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0.013,44335.5,36373.2,2.529,1.438,53277.9,3608.3},10.902,0.322,16637.3,14491.7,2.831,1.474,27081.5,1430.78},{0.852,1.571,
3634.19,182.771,7.04,1.153,3229.49,346.207},{1.261,0.882,7091.2,4251.45,7.905,0.622,3419.87,468.657},{1.397,0.834,56970.
6,11466.5,6.861,0.581,20904.8,5162.95},{0.881,1.107,71483.2,60083.7,7.595,1.336,110701.,6694.96},{1.138,1.107,47970.4,79
51.57,6.331,1.511,44445.5,4953.93},{0.582,0.986,72672.1,48447.9,4.313,1.212,140278.,7635.25},{1.207,1.064,73815.,24329.7,
7.001,0.798,34485.1,1456.6},{1.186,0.573,11729.9,4071.23,4.436,0.597,4908.22,759.31},{0.703,1.27,37631.3,8299.3,4.924,0.6
07,21295.7,787.252},{1.425,0.365,22515.9,1931.41,3.699,0.746,8620.81,1998.17},{1.021,0.981,42803.7,21486.3,6.404,1.6 76,6
1700.6,6036.32},10.966,0.958,51760.1,27403.1,6.36,0.813,43427.3,6804.48},{0.923,0.878,72911.8,30433.2,4.842,1.478,94536.
1,8009.55},{1.585,0.585,9691.69,3878.26,7.398.0.606,3936.39,1142.},{0.643,0.653,11264.3,7679.44,2.878,1.192,18525.2,661.5
72},10.536,0.927,23732.1,20567.4,4.403,0.515,25624.5,2340.63},{0.667,1.082,43047.9,8884.23,4.037,0.957,44400.5,3978.29},
{0.935,0.735,68623.3,34209.9,4.356,1.013,62766.8,5098.34},{1.401,0.599,25154.2,17265.1,6.935,0.71,12086.8,1115.04},{0.99
1,0.53,9257.58,3478.64,3.222,0.907,6115.75,241.041},{0.587,1.233,73674.2,58594.9,6.223,0.766,94469.3,3978.42},{0.793,1.03
8,56445.6,5502.85,4.206,0.448,22805.6,3238.65},{1.021,0.824,20126.5,9740.32,5.157,1.699,26526.1,1211.43},{0.636,0.753,68
486.2,31093.7,2.84,1.376,111775.,2603.73},{0.766,0.439,8488.43,7215.87,3.012,0.412,5868.43,1294.21},{1.066,0.707,15544.6,
14175.8,6.318,1.629,26475.3,2842.09},{1.08,0.811,52014.5,42263.4,6.639,1.308,61718.7,3415.73},{0.6,1.683,15386.1,1139.04,
5.838,0.494,7229.44,192.704},{1.423,0.511,2296.08,493.101,4.866,0.72,897.87,168.912}, {1.152,0.984,43247.7,5641.85,5.679,0
.613,16429.7,2429.281,{0.986,0.546,45338.7,4290.16,2.597,0.89,23355.8,806.367},0.958,0.575,67931.8,45036.2,3.954,1.285,7
9740.1,3067.86},{1.37,0.888,45891.,5597.17,5.94,1.553,32819.5,278 1.}, {0.495,1.588,57106.8,19152.,6.397,0.898,81166.3,4645
91,{0.952,0.819,16666.2,16470.2,6.502,0.472,9199.35,703.367},{1.026,0.758,45302.3,23006.6,5.232,0.957,40328.8,6187.88}, {
0.994,0.727,57601.2,28096.4,5.028,0.612,37030.6,7835.03 },{0.844,1.449,51702.8,9023.88,7.297,0.873,42561.6,6032.34},{0.74,
1.528,6841.43,565.762,7.231,0.523,3963.67,672.879},{0.768,1.257,21498.6,11065.6,6.681,1.422,34852.7,2596.35},{0.867,0.87
6,60863.7,58864.3,6.048,1.716,123382.,3287.69}, {1.187,0.832,57274.6,11040.9,5.24,1.139,40351.2,5637.37},{1.4,0.375,58795.
4,20476.3,4.417,0.806,28100.2,4676.3},{0.872,1.199,73399.3,20084.1,6.225,0.579,40241.3,5489.56 }, {1.006,0.893,54237.9,424
93.4,6.552,0.98,49950.3,1964.68},10.725,0.851,74046.3,62982.8,4.774,1.312,136417.,7830.72},{1.475,0.561,28182.9,9792.98,6
.003,0.742,12643.7,2614.22},{1.188,1.212,61084.9,9822.33,6.777,1.265,39417.7,1124.49},{0.972,0.835,14325.4,11453.8,6.605,
0.611,10757.2,1863.8},10.795,1.217,6050.09,1248.26,5.031,1.372,6699.14,238.604 1, {0.749,1.203,42310.7,17897.4,5.697,1.715,
76577.,4262.46},{1.326,0.349,55464.8,18621.2,3.983,0.417,15663.5,3574.16},{0.774,0.625,10754.1,8489.2,3.685,1.192,17049.
4,1595.56},10.927,0.798,42970.4,8139.15,3.76,1.283,41382.6,4230.18},{0.996,0.552,43777.,6249.63,2.838,1.457,41604.,3957.0
2},{0.801,1.154,33606.5,27845.1,7.121,0.919,36983.4,1017.05}, {1.364,0.317,71737.7,35209.4,4.343,0.84,39934.1,6292.58}{1.
267,0.721,35207.6,7394.89,5.372,0.639,15065.9,3381.84},{0.423,1.009,57358.2,45533.2,3.81,0.622,81014.1,2482.01},{1.155,1.
104,6999.,956.226,5.981,0.849,3136.57,154.175},40.635,1.785,10905.3,902.495,7.115,1.056,11791.7,833.507},10.747,0.736,71
633.1,50862.6,4.025,0.759,73263.1,7457.23},{0.819,1.721,36498.5,3912.74,7.762,1.047,29937.5,2033.67},{0.803,1.146,37504.
7,13792.,5.4,1.37,47730.,2341.2},{1.021,1.003,2284.83,1910.11,7.764,1.694,3777.46,204.282}, {1.579,0.629,67770.9,25141.1,7.
574,0.684,31154.3,9231.23},10.913,0.397,10850.7,6418.34,2.816,0.986,10519.2,994.92}, {0.395,1.946,22137.6,6398.32,7.223,0.
785,29482.6,327.417},{1.043,0.217,45430.2,34977.3,2.81,0.716,28539.8,878.349},{0.741,1.045,10242.5,6937.15,5.441,1.707,2
0670.5,523.972},{1.279,0.629,36202.3,27801.4,6.473,1.488,3858 1.8,1117.79},{0.432,1.291,52745..27597.6,4.713,1.716,172399
.5112.59},{1.365,0.277,41138.2,15794.9,3.778,1.117,25868.6,2368.87},{0.909,0.482,73171.,63179.3,3.724,1.752,148318.,1332
5.7},10.893,0.586,16013.6,11773.9,3.855,1.238,20362.3,848.42},{0.851,1.133,36282.4,30024.4,7.335,1.253,51345.4,1549.62 1, {
0.572,1.018,13369.4,1365.08,2.861,1.447,19706.3,588.686},{1.13,0.59,50024.6,36174.2,5.236,1.612,68253.2,5387.31},{0.847,1
.063,17845.4,15016.8,7.072,1.31,28583.4,1962.38},{0.858,1.261,14820.4,5168.08,6.562,1.095,15015.6,1314.63},10.833,0.667,7
3373.7,39037.4,3.651,1.126,88775.9,9190.59},{0.574,1.777,16138.4,6585.24,7.845,1.471,29708.8,240.187}, {1.182,0.697,39749
.5,25873.2,5.908,1.403,41308.8,1842.21},{0.446,1.303,66712.7,58317.9,5.978,1.379,208591.,6234.36},10.536,1.159,61541.2,35
024.2,4.851,0.932,96209.6,5909.6},{1.114,0.796,20558.4,2753.44,4.261,1.303,14899.3,954.903},{1.271,0.305,29709.4,25892..4
765,1.352,34518.7,4445.61},{0.641,0.724,74763.7,39641.9,2.874,1.67,153281.,2769.96},{1.065,1.371,38685.1,5264.26,6.81,1.
425,30264.5,556.0941,{1.234,0.437,64478.2,57560.,5.438,1.788,101790.,11403.},{0.835,0.281,19557.1,18910.7,2.552,0.673,18
697.9,2745.49},{1.035,1.04,18648.8,5304.19,5.673,1.24,15378.8,700.263},{0.753,1.153,22137.1,21308.4,7.629,1.264,42036.3,3
150.52},{1.013,0.835,35756.9,3037.3,3.794,0.636,12982.9,595.91},{0.784,0.606,26065.1,16699.4,3.354,1.014,32364.4,3417.07
1,10.472,1.516,58216.7,28873.9,6.13,1.399,137971.,3428.23}, {1.268,0.393,10051.1,6965.08,5.182,0.529,5429.7,1638.31},{1.21
8,0.919,11093.9,1406.44,5.421,1.705,10085.5,985.509},{0.747,0.633,22421.4,19160.2,3.747,1.228,39952.3,4075.25},{1.361,0.6
71,17627.8,1806.88,4.788,0.976,8265.99,1059.76}, {0.502,0.984,31625.6,21898.4,3.978,1.249,75239.7,4378.04},{1.283,0.937,2
3657.9,7185.53,7.159,0.714,11348.8,2046.69},{0.72,0.736,65231.2,65147.8,4.675,0.542,61535.1,8286.67}, {1.418,0.428,19173.
3,17299.6,6.644,1.689,24898.9,2776.64},{1.324,0.098,67577.9,51368.7,3.57,1.009,51049.4,5547.16},{0.682,0.895,17448 2,167
86.8,5.135,1.553,43784.1,2910.98}, {1.249,0.702,5466.24,1468.44,5.465,0.565,2213.3,511.396},{0.662,0.605,4722.34,3725.81,2
.947,1.163,7981.81,398.001}, {0.98,0.932,5641.25,4733.99,6.858,0.899,5030.7,192.057}, {1.539,0.309,36957.1,36556.7,7.118,0.
799,25703.8,6041.8},11.063,0.377,56555.4,49680.7,4.007,1.259,71976.6,7741.59},{1.108,1.07,69048.2,34946.8,7.453,1.549,81
187.7,5749.49},{1.177,0.843,66459.6,58667.6,7.72,1.734,95017.2,2082.43}, {0.615,1.107,55953.9,21521.9,4.507,0.801,60201.6,
5153.78},{1.262,0.554,71527.2,64351.6,6.446,0.548,33165.1,3033.19},10.476,0.869,36900.9,15719.6,2.714,0.965,59080.7,3030
.591,10.877,0.912,33247.9,29160.6,6.191,0.773,29746.,1488.98},{0.789,1.042,52190.1,7219.01,4.246,0.87,40807.5,4871.1},{1.
079,0.699,49950.8,44963.7,6.102,1.644,76792.7,3400.21}, {0.528,0.739,67085.8,48980.3,2.799,1.052,119151.,2071.9},{0.69,1.2
2,31919.2,11661.4,5.387,1.499,55018.8,4115.44},{0.884,0.843,13798.8,3886.95,3.885,1.736,18198.9,585.08},{0.723,1.043,743
73.8,11968.,3.7,1.141,72013.2,2258.411,{0.784,1.266,8456.46,2365.38,5.631,0.8,6036.42,297.26}, {1.303,0.077,55551.4,44233.
6,3.434,0.759,33563.5,4395.61},{1.119,0.707,11671.2,4395.07,4.651,1.001,7552.48,290.444},{1.329,1.101,63835.8,20348.1,7.9
85,1.432,48966.6,2556.34},{1.296,1.053,35149.2,2696.28,6.029,1.532,23432.8,783.063 }, {0.552,0.921,5408.84,4184.53,3.973,1.
464,13642.1,512.516},{1.678,0.586,56820.4,6757.77,6.181,0.631,16055.5,3528.56},{1.221,1.15,15330.2,5312.59,7.863,0.901,8
395.59,537.204,{1.296,0.988,57114.3,5797.77,5.907,0.557,14601.3,814.3},{0.969,0.704,43274.5,40391.3,5.756,1.014,52333.2,
6286.74},10.544,1.677,27711.7,6860.35,6.426,1.546,52918.,1526.42 ", {1.069,0.884,67407.8,12624.2,4.554,1.471,56509.7,1056.
91,{0.585,1.295,22093.,2752.27,4.174,1.21,28187.3,1197.57},{1.064,0.58,16120.3,12179.8,4.858,0.993,14470.2,1001.72},{0.85
7,1.092,49896.,29805.7,6.416,0.522,27488.5,1979.66},{1.571,0.792,13299.9,2621.51,7.413,0.718,4993.92,1094.42},{1.081,0.71
4,63643.4,52444.9,6.167,0.593,36955.7,3847.77},{1.801,0.464,8064.19,1541.81,7.007,0.416,1947.72,751 448}, {1.485,0.22,578
93.9,6460.35,3.293,1.259,32563.3,4955.93},{1.081,1.045,30033.,16580.5,7.648,1.293,34272.,4327.92},{0.743,1.336,5366.24,27
62.89,7.111,0.818,5224.39,399.305},{0.824,0.945,31171.,18594.7,5.611,0.755,29318.9,4146.26},{1.011,1.424,31747.4,2589.08,
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6.741,1.764,33367.4,2022.98},{0.902,0.831,34939.5,29595.6,6.461,0.526,26639.5,5370.45},{1.072,1.078,322611.4,13046.8,6.65,
1.141,25745.8,1109.21},{0.449,1.398,54725.4,37907.7,5.891,1.67,179232.,2777.44},{0.466,1.389,14475.2,6056.29,5.124,0.934,
22442.4,751.545},{1.089,0.762,34977.1,20791.8,5.668,1.39,39864.,3183.33},{1.516,0.88.,45608.5,11194.4,7.788.0.409,9858.86,
1717.18},{0.6,0.918,16494.8,8862.87,3.714,1.188,27736.8,1508.7},{0.566,0.63,58853.8,45426.8,2.587,1.138,111397.,4188.33},
{0.656,0.916,70322.9,4859.73,2.868,1.087,73843.,6868.19},{1.514,0.757,71735.2,13940.5,6.855,0.592,23458.,5394.77},{0.939,
0.301,37771.,33056.9,2.887,1.751,68211.1,1874.29}, {0.649,0.925,54902.5,23062.3,3.553,0.887,54905.6,977.833},{0.603,0.664,
16565.7,14121.8,3.161,1.111,32610.,2826.74},{0.783,1.,30182.4,22177.7,5.982,0.903,36012.8,3565.15},{0.59,1.144,19464.8,10
185.1,4.774,0.659,17920.9,713.837},{0.671,1.19,46807.8,42009.,6.947,1.591,117631.,6570.16},{0.832,1.181,46639.9,10187.4,5
33,1.144,45857.1,3992.67},{1.568,0.574,8856.38,3878.24,6.986,1.356,6967.51,1243.97},{0.435,1.576,29469.1,22438.2,7.672,0
.582,39132.7,1577.79},{0.694,0.942,73708.1,63729.4,5.231,1.029,113425.,6891.25}, {0.56,0.747,45379.5,44521.8,3.488,1.249,1
07651.,4514.47},{0.655,0.848,24078.1,4715.09,2.735,1.78,40621.2,928.77},{1.429,1.073,50102.1,5330.91,7.285,1.733,38771.9,
3781.861,{0.855,1.311,66160.4,35077.6,7.267,1.349,82624.8,1588.11},{0.415,2.17,26460.1,2549.98,7.531,1.266,46282.5,574.1

58},{0.66,0.774,70785.1,60068.7,3.866,0.813,84532.8,2524.98},{0.592,0.98,23156.,12796.1,4.19,1.095,39556.9,3457.73}, {113
9,0.684,38853.3,37582.7,7.032,0.438,18353.7,2834.39},{0.832,0.801,40753.8,22683.9,4.216,1.526,61138.7,2004.14},{0.983,0.4
32,18135.7,11687.9,3.428,0.586,10373.1,1231.42},{0.741,1.193,33897.4,31026.,7.51,0.731,35387.9,1863.16},{1.36,0.148,4838

8.7,24694.8,3.457,0.649,19523.8,1997.69}, {1.084,0.599,66934.8,52338.4,5.085,1.197,68678.2,2223.13},{1.131,0.268,19971.9,1
6125.1,3.727,0.54,11520.7,2614.75},{0.703,1.13,13696.9,13203.,7.046,0.974,21317.8,1491.2}, {0.898,0.952,72576.1,54364.,6.8

48.,0.665,63138.6,10601.8},{1.444,0.986,45655.2,3271.02,6.872,0.857,18150.8,2742.11},{1.375,0.36,35669.,28784.5,5.528,1.07
4,28178.4,2681.34},{0.552,1.361,29575.7,15851.7,6.068,1.203,56734.8,3249.84},{0.703,1.343,72364.7,14788.5,5.3,0.958,6544
2.3132.62},{0.672,0.876,54544.4,40010.6,4.264,1.509,113227.,4335.11},{1.555,0.202,65763.,43873.2,5.389,0.524,27407.5,842
2.31},{0.686,1.27,2840.01,2020.61,7.013,1.199,4844.93,313.081},{1.215,0.706,61906.4,29400.3,5.508,1.737,68798.2,2772.09},
{0.751,0.997,33175.1,9312.72,4.173,0.89,28912.7,2263.97},10.646,1.227,18097.3,13379.2,6.529,1.129,31319.1,1968.72},{1.32

9,0.093,37201.8,13166.2,2.777,0.541,13105.1,2779.6},{1.04,0.479,56069.6,31769.2,3.735,1.475,71028.5,7123.99},{0.546,1.227
,18025.2,12317.,5.392,1.493,43241.6,844.202},{1.249,0.436,51462.7,45048.2,5.551,0.742,34600.9,5084.1},{1.191,0.932,5070.5
1,2483.71,7.031,1.668,6014.23,525.287},{0.788,1.385,28141.7,5890.48,5.933,1.245,29155.,1212.02},{0.821,0.665,15208.1,329
4.85,2.753,0.769,9265.29,445.258},{0.677,0.898,72338.,42393.6,4.024,0.918,82282.2,2771.01},{0.627,0.945,10139.1,5702.97,4
281,0.757,11708.6,1236.27},{1.159,0.472,4654.35,1308.03,3.55,1.096,3295.5,404.951 },{0.607,1.259,46437.9,13160.5,4.502,1 .
222,61273.2,654.6681,{1.195,0.71,9902.01,9729.8,7.323,1.745,15355.1,798.127},10.652,1.224,8264.28,1885.77,4.567,1.54,133

31.4,706.066},{1.074,1.006,7760.97,3947.59,6.694,1.044,6087.84,279.002},{0.479,1.107,43245.8,31622.6,4.593,1.388,119787.,
5294.05},{0.464,1.419,25202.1,4515.92,4.333,0.444,15045.5,353.706},{1.322,0.475,19778.2,14280.7,5.679,1.415,20296.5,1765
.541,10.667,0.884,56343.9,20334.4,3.39,1.677,104581.,4973.34},{0.647,1.014,33438.4,20039.4,4.559,1.596,70936.4,2813.07},{
0.471,1.872,65973.,18944.7,7.452,1.763,173564.,4944.41},10.948,1.167,64020.3,36141.,7.504,1.603,98849.1,8809.74}, {0.796,1
287,33848.9,20672.3,7.597,1.25,50580.4,4297.98}, {1.139,0.825,67047.3,59400.5,7.552,1.455,90374.6,7107.65},10.774,1.24,10
407.1,4049.15,5.683,1.696,16226.,225.512},{1.107,0.895,66282.6,22343.,5.716,0.996,47421.5,5382.12},{1.324,0.608,35428.9, 1
1223.6,5.309,0.79,18179.,3484.27},{0.733,0.889,66558.5,52675.5,4.826,1.051,90761.,3346.78},{0.545,1.039,73328.4,45213..4.

113,1.043,117653.,2172.28},{0.917,0.817,74419.9,73224.2,6.073,0.939,79978.8,3056.3 1 },{0.82.0.684,29339.4,25467.6,4.557.0.
733,29770.4,3737.59},40.456,1.064,13073.7,5446.05,3.557,0.781,18334.,1156.74},{1.131,0.698,53234.,43962.5,6.395,1.561,77

725.8,8176.48},{0.509,1.337,26137.4,16011.,6.053,1.175,57304.1,3777.9},{0.761,1.207,60820.,45081.2,6.99,1.625,122486.,526
9.45},{0.882,0.986,63762.9,48592.3,6.313,1.408,96041.8,4119.62},10.839,1.165,9415.43,7408.41,7.243,1.088,11244.7,202.789

1,{1.411,0.914,33134.,2864.48,6.221,1.458,22021.2,2618.52},{1.018,0.785,54629.9,18873.,4.616,0.94,39357.2,3934.85},{0.833
,1.258,34160.6,8135.87,5.961,0.969,29802.,2971.13},{0.399,1.558,42672.4,30231.8,6.756,0.73,70364.7,1285.77},0.548,1.323,

40782.5,4960.42,4.262,1.489,71801.9,4413.33},10.644,1.535,26318.5,6008.45,5.92,1.171,30327.7,450.051 }, {1.344,0.586,13604
5,10547.,6.795,0.895,9017.06,807.82},{0.469,1.5,18322.3,16177.1,7.897,1.223,51289.9,2427.6},{0.63,1.256,28943.6,9355.45 4
.794,1.267,40079.5,816.529}, {1.066,0.772,30248.8,19744.7,5.952,1.197,33540.8,4042.04},{1.032,1.174,37789.4,14174.8,7.277,
0.802,24369.2,2672.94},{1.077,0.78,45073.6,16431.9,4.966,1.429,47638.3,5054.04},{1.253,0.323,21110.2,15089.9,4.342,1.448,
23642.,2436.24},{1.284,0.675,46778.6,40771.3,7.347,1.65,61575.2,4233.7},{1.02,0.57,39615.7,19130.,3.754,1.175,34653.1,648
494},10.501,0.776,42496.5,34206.7,2.987,1.249,99409.4,2210.34}, {1.454,0.798,23748.1,1887.89,6.12,0.799,9737.67,2138.97},
{0.806,1.035,30418.7,7925.65,4.315,1.048,25717.9,504.155},40.776,1.138,44995..22616.4,6.113,1.008,54241.1,5964.16},{1.08

4,0.621,47800.1,3648.35,3.171,1.765,44138.,1803.92},{1.276,0.234,10192.2,9014.22,4.45,0.496,4754.21,944.998, {0.439,1.332
,26484.7,14931.8,5.226,0.688,36162.1,1485.37},{0.433,1.557,7511.8,6857.35,7.953,0.871,15675.8,442.811},{0.771,1.018,4715

8.3,16738.4,4.501,1.544,69716.7,3481.09},{0.785,0.498,48041.,31117.1,2.77,1.582,86211.2,4899.12},{0.549,1.432,63240.6,457
61.5,7.333,1.201,137468.,7902.8},{0.999,0.977,47043.,39566.5,7.635,0.427,21433.5,1989.88},{1.247,0.584,68726.8,9357.12,4.

008,1.279,48182.8,6619.41},{1.088,0.833,20557.,5475.26,4.935,1.748,24318.9,2481.94},{0.628,1.26,13763.1,6520.68,5.332,1.7
99,30045.3,513.777},10.999,0.769,62385.2,5712.38,3.544,0.894,33999.6,2584.85}, {1.105,0.507,35712.3,10257.8,3.417,1.696,3

8620.3,2747.32},{1.352,0.024,9517.94,8364.55,3.546,1.411,10626.3,1294.07}, {0.822,1.322,33008.5,14025.3,7.441,0.745,27133
2,3245.77},{1.246,1.048,22111.7,5817.,6.744,1.798,21133.1,712.375},{1.041,0.893,68667.1,35140.6,5.766,1.377,72998.1,3083
72},10.875,0.841,52421.6,3182.23,3.28,1.099,39393.4,3078.17},{1.227,0.619,53940.6,37899.8,5.939,1.187,48827.2,3539.26}, {
0.477,1.676,34088.2,7129.37,5.895,1.552,73073.5,2192.06},{0.987,0.925,16543.1,7203.01,5.863,0.459,7134.06,1112.3},{1.292,
0.639,20628.7,17821.7,7.726,0.524,10909.4,2513.53},{0.474,0.672,51075.5,44882.6,2.53,1.683,181536.,6488.02}, {1.552,0.956,
48149.3,2479.15,7.252,0.414,8612.08,1465.82},{1.093,0.894,8891.86,4744.34,6.121,1.431,9282.28,261.945}, {1.759,0.655,7453
5.9,5080.44,6.864,0.858,27930.1,7214.29}, {0.606,1.098,27595.7,2067.56,3.344,1.563,43679.8,2886.19}, {0.523,1.049,67390.6,5
7986.,4.822,1.41,186311.,8580.55}, {1.082,1.626,37537.5,2200.84,7.897,1.714,32780.5,770.2},{1.597,0.438,69110.8,45777.4,7.

286,0.567,27074.,5893.641,10.604,0.859,42206.6,27324.,3.602,1.054,63773.1,1871.98},{0.663,1.457,56584.4,37069.5,7.923,1.3
07,103699.,5476.38},{1.144,0.347,23618.2,8467.71,3.029,0.834,12088.3,361.084},{1.363,0.129,53084.7,13259.1,2.861,0.454,1

5100.7,3898.741,{1.047,0.332,18332.4,10197.7,2.96,1.154,16083.6,327.132},{1.604,0.38,27224.,7166.12,5.276,0.71,10438.1,25
42.76},10.572,1.025,7543.83,993.401,2.988,1.602,12850.8,480.794 1, {1.23,0.824,53206.1,19855.3,6.323,1.112,42318.4,6965.69

1,{1.122,0.262,2626.84,2557.44,3.81,1.767,4395.84,285.368},{1.027,0.521,70283.,69961.6,4.856,1.21,88703.7,4880.21},{0.931
,0.218,57676.5,53561.9,2.625,0.767,55448.6,8602.32},{1.26,0.572,24778.9,15802.1,6.113,0.662,15190.,3714.03},{1.222,0.257,

31283.8,6614.97,2.675,1.721,29131.2,2231.23},{0.993,0.922,36815.3,5064.31,4.473,0.813,20311.6,2195.75}, {0.874,0.772,2226
.68,1313.87,4.51,1.401,3198.7,255.214},{1.452,0.743,13371.8,3198.6,6.294,1.424,9710.8,1278.09},{0.709,1.069,10639.5,10495
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.7,6.932,0.778,14085.5,1433.93},{1.308,0.214,37350.7,7423.31,2.86,0.76,16282.4,3064.35},{1.272,0.316,17565.2,17073.9,5.08
7,0.424,6617.83,768.008},{1.16,0.74,67213.,32024.7,5.95,0.83,48285.4,9733.5}, {0.694,0.832,40936.7,8870.64,3.062,0.434,184
21.,1805.96},{0.933,1.341,67358.7,5850.69,6.484,0.798,41246.6,5838.},{0.533,0.642,23732.6,22197.3,2.718,1.783,80596.4,240
0.05},{0.846,1.674,27077.1,3630.14,7.378,0.772,14654.,346.18},{1.272,0.241,56776.4,36774.2,3.835,1.24,52680.3,6480.39}, {1
403,0.148,11229.2,8883.28.4.37,1.327,11553.2,1951.14},{1.218,0.4,41608.6,19605.7,4.23,0.412,15159.6,4146.34},{0.764,0.73
5,24994.3,9734.08,3.213,1.088,26708.9,1364.64},{0.768,1.189,3513.51,938.923,5.223,1.216,4065.17,311.164},{0.946,1.552,16
188.8,887.988,7.786,0.965,11764.2,1700.34}, {1.02,0.561,45459.5,39819.6,4.765,1.707,76318.3,3934.15},{1.156,0.568,66052.6,
65735.5,6.044,1.798,111386.,7151.44},{0.632,1.417,43152.4,27664.4,7.153,1.507,90740.8,3025.13},{1.41,0.229,68673.7,37825
,4.213,1.286,55076.9,6055.47},{0.431,0.857,60134.7,57699.,3.36,0.948,138776.,4645.811, {0.696,0.986,64836.9,34006.5,4.579,
0.817,66074.7,4742.03},{1.164,0.827,5242.51,2062.39,6.472,0.521,2421.03,586.562},{0.814,0.368,67141.7,65133.9,2.818,1.79
3,161333.,12858.4},{0.878,1.18,26983.7,10394.3,6.461,1.087,28201.6,3053.28},{1.009,0.477,9465.8,2894.27,2.895,1.153,7257.
19,170.85},40.871,1.191,69152.4,27732.1,6.146,1.579,94436.4,3973.78},{1.037,0.464,30746.7,20864.2,3.916,0.923,26364.6,27
93.5},{1.111,0.422,24943.8,7418.53,3.127,0.743,12128.9,1117.64},{0.614,0.729,54677.4,33924.1,3.027,1.172,92249.9,4822 3},
{1.127,0.346,46256.8,43648.5,4.244,1.779,74925.2,3476.92},{1.148,0.576,68147.7,4797.17,3.555,0.418,18593.9,4314.77},{1.2
59,0.382,46819.5,6362.79,3.293,0.591,17230.6,4152.29}, {0.874,1.537,34898.3,7686.19,7.289,1.459,37757.5,1192.79}, {0.524.0.
988,56764.8,38146.1,3.855,1.022,95225.5,1359.81},{0.487,1.307,4994.38,2988.87,5.59,1.056,9958.48,561.1311, {0.583,0.926,2
5751.1,7897.67,3.088,1.549,48482.5,2136.69}, { 1.146,0.845,54034.8,38931.8,6.963,1.59,69055.3,3360.3},{0.999,0.947,2967.19,
1282.63,5.695,1.625,3900.66,307.031},{0.455,1.802,62302.6,20045.1,6.912,1.628,154707.,2481.42},{1.329,0.36,40529.4,35527
.7,5.638,0.831,30945.9,6340.27},40.779,0.509,7534.23,5291.32,2.861,0.476,4107.34,149.972},{1.092,1.196,6227.54,1880.52,7.
992,0.756,3911.68,720.248},{0.517,0.657,42115.7,41670.4,2.91,0.438,40312.6,3021.42},{0.589,1.13,49034.6,4121.03,3.354,1 .4
5,71523.7,3169.26},{1.296,0.26,59408.5,36880.8,3.99,0.869,36900.7,4241.},{0.75,1.173,33925.8,8395.36,4.895.1.674,53358.4,
3458.97},{1.037,0.687,24640.3,22162.6,5.898,1.122,28962.8,2754.44},{1.009,0.825,67023.2,13757.7,4.219,1.488,66748.5,5130
.19},10.711,1.15,64146.8,5649.49,3.882,1.356,71101.,2527.7},{0.578,0.815,50447.5,21885.1,3.139,0.716,57082.1,7211.1},{1.3
14,0.361,45737.7,38978.3,5.236,1.513,51898.2,2763.921,{0.978,1.17,60938.7,17516.,6.382,1.169,55083.5,5149.89}, {1.42,0.287
,18735.,6862.07,4.076,1.479,15782.8,2245.39},{1.103,0.342,7936.58,7040.83,4.181,0.626,5545.71,1131.46}, {1.262,0.473,5757
7.,55098.4,6.092,1.178,61348.5,7385.08},{0.458,1.736,47421.3,9338.21,5.992,1.007,66686.5,1501.35}, {1.111,0.464,26924.3,16
817.7,4.089,1.544,32656.1,1896.37},{0.764,1.067,17311.8,11929.8,5.686,1.719,33542.1,387.183},{0.567,1.748,18965.1,4665.7
3,6.854,1.678,36763.4,705.55},{0.748,0.806,47689.4,24595.1,3.818,1.632,87703.7,5771.81},{0.749,1.163,55081.7,52903.3,7.29
8,0.76,57297.9,1450.34},{1.235,0.478,56269.8,13055.4,3.651,1.502,44787.4,2221.79},{1.109,0.692,44536.7,16555.4,4.934,0.53
9,19903.,3872.31},10.92,0.886,13022.5,5915.92,4.969,1.709,19816.3,1517.12},{0.783,0.877,8488.02,2854.29,3.832,1.683,1342
0.2,801.487},{1.232,0.988,38989.4,6274.72,7.082,0.486,14541.5,4030.21,{0.994,0.953,35621.5,27688.,7.239,1.031,39128.4,42
78.46},10.523,1.355,51855.7,17331.4,4.863,0.519,36428.5,946.825},{1.127,0.513,36769.7,25886.3,5.082,0.543,21284.1,5064.9
2},11.429,0.426,55745.3,25422.4,5.143,0.929,30450.7,3550.341,{0.562,0.584,15276.1,12919.9,2.588,0.764,22381.8,2138.34}, {
0.969,0.965,42534.4,10672.8,4.926,1.721,53716.4,4348.01},{1.339,0.45,50958.3,32228.8,5.56,0.877,35625.2,7199.},{0.638,1.9
76,26466.4,3371.46,7.864,0.859,20816.7,305.34},{0.422,1.353,68703.5,52846.2,5.659,1.023,152215.,1926.17},{1.,0.232,38 103.
5,27440.1,2.706,0.855,34808.6,6111.94},{1.425,0.199,53682.8,11063.3,3.286,0.483,14224.5,3085.76 }, {1.1,0.904,51690.,14666.
7,5.425,1.07,37053.1,3409.22},{0.463,1.066,16975.5,12109.8,4.239,1.614,56409.,2639.96}, {1.316,0.029,16609.3,15534.1,3.497
,0.961,14096.3,2346.83},{1.24,0.234,32917.7,26217.2,3.92,1.576,40089.4,2316.2},{1.34,0.465,17604.7,8972.69,5.455,0.425,62
71.48,1765.18},{0.666,0.952,48283.9,6322.92,3.014,0.555,23712.3,604.646},{0.83,1.137,32795.5,29418.6,7.942,1.314,58290.9,
5374.46},{0.921,0.965,69730.9,65318.6,7.095,0.542,42991.7,2143.75},{1.238,0.032,34262.3,20041.8,2.551,1.776,43472.,4485.
46},{1.446,0.475,18511.9,9653.15,5.889,1.371,16548.,2758.28 },{1.348,0.551,70854.7,10080.,4.523,0.428,17819.6,4163.58}, {0.
535,0.947,63471.7,31144.7,3.514,0.579,58908.5,4096.16}, {0.438,0.72,46258.6,40588.4,2.571,0.595,62120.9,1733.86},{1.401,0.
695,27643.8,8051.33,6.189,1.036,17550.4,3507.3},10.914,0.54,55127.7,38479.8,3.724,1.568,91116.,8373.73},{0.886,0.867,434
46.2,36974.1,5.981,1.738,89621.,7234.48},{1.445,0.619,2084.97,591.441,6.416,0.472,703.,224.013},{0.829,1.138,37240.,16370
3,6.016,0.48,18212.,1612.62},{1.105,0.365,41891.7,20855.9,3.299,1.251,39325.5,3297.58 }, {0.636,1.644,4136.94,233.229,6.04
6,1.13,4505.52,282.9871,{1.075,0.624,40039.1,4862.67,3.477,1.055,27428.,4219.19},{0.613,0.637,16274.2,15586.6,3.15,1.348,
37950.4,1932.96},10.459,1.925,20894.7,1465.73,6.686,0.933,26160.8,1128.05}, {0.634,0.769,65460.6,55209.6,3.675,1.21,11994
6.,2963.73},{1.382,0.6,62927.1,60969.7,7.908,1.49,73903.1,5851.5},{0.775,1.172,44299.8,2233.12,4.187,1.005,33384.2,1872.8
31,10.859,1.211,8988.55,5299.77,7.438,0.779,7736.12,744.424}  {1.489,0.866,73297.7,16493.,7.469,0.592,23562.4,4458.32} ,{1.
115,1.071,63939.9,34115.6,7.387,1.545,70183.6,1524.05},{0.845,1.012,50722.3,22474.2,5.323,1.299,65406.2,5743.19},{0.707,
0.671,5429.68,1902.12,2.713,1.118,6669.01,600.248, {1.263,0.248,67695.6,44661.1,3.838,1.537,76500.1,7446.04 , {0.833,1.57
8,25819.6,5487.86,7.65,1.663,36418.7,2668.4},{0.752,1.617,17425.5,1450.68,6.432,1.415,19667.1,936.601},{1.553,0.183,4173
3.2,33822.5,5.824,0.423,17785.3,7085.9},{0.918,0.57,65842.5,14579.9,2.852,1.138,58797.3,6868.21},{0.477,1.725,69029.,2516
6.6,6.965,1.252,135105.,4059.81},{1.262,0.82,19613.3,10245.1,7.026,0.894,12723.1,1635.18},{0.789,0.633,19086.4,16435.8,3.
903,1.77,44344.5.3214.17},{0.902,1.44,44874.3,11475.2,7.35,0.426,15099.8,1019.63 },{0.72,0.681,53166.9,46755.9,3.771,1.585
,117544.,5147.79},{1.387,0.44,47209.3,43794.7,6.705,0.669,26779.8,4180.92},{0.556,1.402,52898.4,41125.8,7.341,0.98,94718.
1,5233.061,{0.854,1.114,27127.3,17532.3,6.779,1.535,45898.8,3521.22},{1.213,1.015,60591.8,10223.5,5.892,1.619,49726.,177
3.921,{1.334,1.118,45837.4,6884.99,7.32,0.988,22641.9,2220.26},{1.165,0.619,11977.2,1917.85,3.719,1.799,11131.9,335.61 7},
{1.054,0.964,11565.9,5285.77,6.429,1.379,13402.5,1643.04},{1.298,0.937,5905.65,1697.11,6.585,1.03,3231.55,165.78},{0.903,
0.644,40442.,8204.39,3.146,0.868,29731.4,4714.01},{0.621,0.935,8977.14,1080.57,3.339,0.432,5073.49,917.252},{0.513,1.82,5
8762.4,19485.1,7.757,1.017,86622.5,3301.57},{1.314,1.155,50515.1,8901.55,7.968,0.661,19231.4,3002.58},{1.267,0.159,8318.
3,2233.66,2.608,1.504,7132.95,833.6421},{1.221,0.773,9733.35,4187.48,6.017,1.445,9779.66,1183.77},{0.634,1.281,59203.3,46
636.7,6.825,1.48,133783.,5146.3},10.626,0.972,21207.4,10176.4,3.854,1.567,41246.4,1119.16},{0.683,0.972,8946.68,3885.81 ,4
.084,0.996,10168.5,486.927},10.747,1.091,33703.4,29519.7,6.486,1.373,61519.4,1984.111,{0.664,1.399,58775.,8831.99,5.141,1
454,81308.3,3555.6},{0.7,0.951,55531.4,18884.2,3.793,1.409,81588.7,4035.18, {1.245,0.81,14865.2,4471.69,5.775,0.884,7960
.18,839.0281,{1.358,0.524,48298.5,26287.3,5.637,1.694,53307.9,5704.211,{0.599,0.737,57659.7,55005.2,3.585,1.733,174885.,7
429.15},{0.615,1.042,21415.1,11040.6,4.393,1.079,31805.9,1818.21},{0.989,0.376,21542.8,14554.6,3.188,1.2,24269.1,2011.53
1,10.898,1.217,36149.2,21368.2,7.572,1.073,39286.1,2962.81},{0.623,0.736,49274.5,43959.8,3.733,1.18,102881.,9166.25},{0.7
54,0.767,20251.4,16214.7,4.297,0.733,19229.1,1012.18},{0.85,1.119,45035.2,15436.6,5.367,1.101,42059.,1774.36},{0.643,0.61
9,36185.1,25340.2,2.807,1.539,81095.7,5054.55},{1.137,0.55,49248.1,3998.4,3.136,0.671,16788.9,917.727},{0.856,0.417,5466
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8.4,49035.1,3.149,1.181,79139.1,6136.59}, {0.845,0.995,63224.7,16296.3,4.826,0.82,50285.9,7397.51},{1.076,0.947,6 1648.8,41
513.8,6.898,1.51,74707.1,1638.93},{0.642,1.298,29471.,24555.9,7.602,0.834,41881.3,3384.62},{0.772,0.721,39174.4,25252.2.3
.891,0.931,45316.1,4410.37},{0.389,1.711,28352.8,19495.1,7.589,1.733,110502.,1261.45},{0.736,1.805,52277.,6407.57,7.696,1
.19,52808.,2428.4},{0.615,0.961,21700.8,17496.,4.612,1.341,45517.3,1581.67},{0.69,0.692,50554.5,30669.5,3.092,1.697,10292
8.,2036.39},{1.43,0.963,7853.4,1755.19,7.533,1.232,5065.91,702.255},{0.664,1.444,56641.8,7997.66,5.766,1.098,66837.9,6449
21},{0.525,1.15,11751.7,9209.77,5.175,0.706,15030.4,459.424},{0.609,1.417,7234.5,1649.6,5.77,0.69,6290.37,591.8 14}, {0.48

1,2.045,3076.38,202.159,7.623,0.847,3364.82,159.062}, {0.496,1.433,71171.9,36116.2,5.852,0.953,111275.,3406.13},{0.996,1.2
93,52504.9,4749.7,5.843,1.452,44189.8,1508.2},{0.61,1.136,61369.1,16510.8,4.005,0.782,53710.4,1968.54},{1.198.0.669,7441

4.2,55837.,6.508,0.941,63054.5,9304.841,{1.37,0.295,71706.,53423.4,4.92,1.245,64881.5,7270.63},{0.852,1.226,72426.6,45287
7,7.168,1.554,113347.,3487.39},{1.141,0.472,38252.6,11236.,3.441,1.578,37890.8,3065.1},{0.429,1.459,48085.5,43431.9,7.33

9,1.452,176173.,7968.35},{0.958,0.766,66835.1,28655.9,4.555,1.297,77800.6,9443.03},{1.555,0.463,36347.6,28582.,7.689,1.08
9,29590.1,5989.88}, {1.435,0.68,63178.5,42602.2,7.864,0.964,42510.1,5663.911},{0.95,0.856,49721.2,31007.9,5.409,1.399,6344

8.,2761.811,{1.284,0.564,72913.8,72498.2,6.915,0.893,54381.9,3161.88},{1.191,0.263,8318.59,3673.08,3.087,1.482,8224.03,69
8.4},10.721,1.454,12040.6,6200.17,7.736,0.754,10960.6,717.789 ", {0.88,0.821,25802.5,15402.6,4.925,0.603,16524.9,1653.56}, {
0.527,1.728,36804.,5630.41,6.056,1.627,69388.8,1506.23},10.527,0.996,65157.8,41873.3,3.845,1.47,153716.,2268.13},{1.046,0
815,36344.6,34393.3,7.499,0.695,30951.7,5365.54}, {0.486,1.64,73385.5,7722.46,5.269,1.101,100490.,3245.96 }, {0.457,1.851,1
0760.8,4172.28,7.928,1.476,26986.7,946.308},{0.496,1.757,41278.7,16244.4,7.796,1.377,93471.9,4910.33 },{1.058,0.373,45383
2,38959.7,3.84,1.241,52694.9,2770.2},{0.801,0.981,46691.8,12849.7,4.586,0.627,30285.3,4348.35},{0.965,0.736,19554.7,1557
2.7,5.647,0.918,20834.4,2999.23},{0.788,0.588,9116.28,4578.39,2.863,1.441,12921.1,304.172},{0.915,0.778,40038.2,37896.3,5
.819,1.8,86340.2,6804.36},{0.917,1.113,42597.6,20909.8,6.656,1.072,44267.8,4466.09}, { 1.42,0.644,9333.05,6462.41,7.762,1.1

2,8049.31,1493.02},{1.121,0.326,66315.6,25227.3,2.885,1.485,62054.,1241.03 },{0.687,0.924,36302.3,10164.2,3.471,1.127,420
84.9,2392.76},10.63,1.578,12652.5,6689.23,7.571,1.197,18995.9,287.337}, {0.988,1.223,70086.9,4132.12,5.396,0.502,20550.,10
94.74},{1.178,0.715,41275.3,29812.4,6.223,1.118,35124.6,1093.69}, {0.608,0.771,25332.7,6942.16,2.582,0.603,18370.7,1476.5

1,11.199,0.926,65363.,35537.6,7.311,0.636,30623.2,2814.47},{1.456,0.579,16477.,12137.1,7.47,0.654,7510.1,915.908},{1.101,

0.619,60435.3,53365.,6.182,0.603,42503.6,8901.821, {1.134,0.69,44800.4,35164.4,6.305,0.895,38113.3,5034.08}, {0.538,1.083,5
1468.7,47888.9,5.253,1.467,145874.,5159.56},{1.315,0.393,18694.9,4357.63,3.676,1.61,15816.4,1508.46},{0.979,1.19,10692.1,
5715.82,7.418,1.13,10101.6,404.163},{1.305,0.643,66665.,13068.4,4.674,0.986,33674.5,2897.37},{0.983,1.217,67601.1,28937.
4,7.367,1.097,62088.7,5108.39},{0.737,1.246,47050.9,3737.86,4.549,0.46,17995.1,1203.93},{1.022,0.56,69544.3,56781.5,4.555
,1.495,94724.7,1812.51},{1.373,0.275,23705.9,19098.4,4.986,0.962,17054.1,1890.53},{1.232,0.542,26754.1,4121.35,3.753,1.29
9,18509.1,1854.64},{1.848,0.391,59281.,5566.42,5.995,0.63,17584.2,5940.3},{0.784,1.389,64716.9,35799.8,7.944,1.699,12716

1.,9687.62},{1.104,0.509,61561.2,17070.3,3.466,1.456,60890.,7370.87},{1.021,1.225,48074.4,14721.6,6.901,1.426,48912.2,318
7.81},{1.007,1.01,54691.2,21255.9,6.081,0.987,44348.4,4766.46},10.933,1.108,59005.9,38455.4,7.439,0.895,55687.6,5631.75},
{1.124,0.085,5799.35,3958.27,2.523,0.452,2778.53,798.47},10.951,1.329,63542.9,20395.7,7.11,1.447,69212.5,3178.83 },{0.857,
1.08,38762.,8889.15,4.992,0.866,28557.,2773.6},{1.264.,0.14,32704.9,31014.1,3.827,1.482,38167.7,800.464}, {0.798,1.105,7350
2.3,55583.8,7.497,0.683,76182.4,12429.1},{0.85,1.24,8382.41,951.157,5.174,1.559,9701.51,674.766 }, {0.942,0.462,50645.1,372
31.1,3.478,0.556,27789.8,1513.61},{1.18,0.606,40616.7,23868.1,5.401,0.921,31201.6,4827.78},{0.889,1.491,503 1.14,881.234,7
.077,1.144,4275.59,261.754},{0.834,1.138,7919.7,1738.23,4.877,1.488,9194.97,351.2},{0.814,0.663,55024.6,27139.1,3.505,0.8

87,54262.9,6775.69},{0.561,0.692,52221.,29555.7,2.626,0.8,67328.7,5647.23},{0.451,1.602,32961.4,21614.3,7.325,0.55,36036.
1,1022.431,{0.78,0.495,46684.1,40914.7,3.077,1.753,102641.,3245.84},{1.388,0.397,47310.4,6532.18,3.705,1.103,24024.,2342.
58},41.309,0.508,2035.15,1235.85,5.479,1.446,2066.26,221.642},{0.438,1.648,54018.7,16615.1,5.805,1.106,92792.1,1229.49},

{0.867,0.916,52897.8,34458.9,5.384,1.55,83611.7,3659.36},{0.985,0.949,48485.2,25810.,5.827,1.684,66796.4,2248.75},{0.442,
1.018,65843.4,45287.,3.846,1.109,157742.,8523.911,{0.75,1.045,64127.6,48745.6,5.788,1.754,138973.,4145.92},{0.513,1.605,7
0391.3,17673.9,6.048,1.725,168069.,7774.76},{1.385,0.518,39119.3,26391.5,6.373,1.171,34059.4,5386.22},{0.431,1.493,72165
2,28291.4,5.602,1.102,147297.,6888.25},{1.146,0.795,47734.8,47524.6,7.722,0.409,18556.1,1158.46},{1.368,0.466,5574.94,53
52.18,6.757,1.497,6775.94,688.797},{1.249,0.468,11739.8,5840.52,4.566,1.532,12496.5,1455.66 },{0.499,1.421,43271.7,30771.

1,7.107,1.048,94953.2,7081.11},{1.292,0.564,6809.15,2365.3,4.891,0.728,3107.88,438.523},{0.571,1.683,72070.4,33695.5,7.84
6,1.543,156663.,5557.35},{1.449,0.759,32281.7,11371.3,7.326,0.76,15854.7,3513.98},{1.197,0.415,35206.6,2132.53,2.862,1.40
3,25824.1,3406.8},10.425,1.164,29586.2,14284.6,3.89,1.185,65493.7,1875.12},{1.191,0.362,36001.3,19891.4,3.818,0.784,2053

7.8,1876.58},10.703,0.557,19577.,17608.9,3.067,0.74,20648.1,790.442},{0.448,1.372,36042.5,22676.4,5.479,1.497,101389.,131
4.71},10.951,0.39,7903.31,3577.53,2.634,1.53,9656.,363.72},{1.366,0.195,65210.,56337.,4.638,0.482,26280.2,4520.76},{0.916,
1.415,74259.4,19215.6,7.182,1.567,88754.7,4986.42},{0.94,1.163,55767.1,21723.2,6.188,1.706,72213.2,1205.07}, {0.447,1.498,
55139.3,52844.1,7.448,1.782,218956.,1389.29},{1.614,0.318,52337.5,36887.8,6.665,0.712,26488.3,6233.55},{0.804,0.888,1415
1.5,6702.62,4.624,0.688,10950.7,1316.88},{0.707,1.491,47547.7,19880.9,7.555,1.439,81857.,6468.72},{0.902,1.279,45715.3,22
297.8,7.15,1.213,47105.8,828.385},40.456,0.999,11232.2,8988.14,3.954,0.525,12472.3,410.633},{0.844,0.945,70278.3,41231 .2,
5.245,1.22,87578.2,4508.81},11.091,1.089,59210.2,23030.9,7.349,0.666,32093.5,4690.99}, { 1.454,0.679,54975.4,28613.9,7.51,1
.07,40878.2,8228.45},{0.756,1.3,12428.4,6203.86,6.693,1.122,15445.4,873.763},{1.223,0.209,25649.2,23187.7,3.921,1.501,320
06.2,1888.45},41.12,1.044,47863.,4458.35,5.776,0.794,24483.8,4083.19}, {0.923,0.906,43691.5,25563.7,5.457,1.754,71304.2,37
11.12},{1.338,0.123,5988.74,5782.94,4.2,1.75,8330.14,609.421,{0.587,1.439,57215.9,14321.8,5.235,1.379,87628.5,1648.57}, {
0.784,1.349,50522.1,18661.4,6.47,1.723,82456.,3463.88},{0.724,1.498,16768.9,1088.09,5.479,0.943,12533.8,460.144}, {0.834, 1
31,34328.3,20360.1,7.793,1.562,58306.2,3986.57}, {0.856,0.759,70440.7,69042.9,5.248,0.963,82632.9,2929.38'}, {1.091,0.456,6
5280.8,55986.5,4.533,1.474,89836.4,6568.87},{1.031,0.671,43608.5,36949.,5.463,0.931,39082.8,2067.33},{0.924,0.624,19384.
3,4677.04,3.122,1.438,21654.7,2208.66},{1.066,1.431,42063.3,5204.53,7.265,0.977,23487.3,1114.24},{0.919,1.12,60355.1,741

5.02,5.203,1.076,49891.9,6392.83},40.731,0.965,38037.3,22614.5,4.61,1.684,71424.7,962.313},{1.177,0.787,38836.9,22790.8,6
497,1.535,48019.,5867.49},{1.017,0.977,31927.5,23697.6,7.267,1.264,39143.8,3102.4},10.707,0.632,41879.,.21215.6,3.1,0.434,
26784.8,5135.44},{1.151,0.25,71752.1,29047.5,2.788,0.667,32066.2,2616.}, {1.115,0.064,28361.2,26781.,2.703,1.385,37764.3,3
425.35},10.852,1.187,69661.8,27927.8,6.552,0.443,32110.2,3986.68},10.905,1.142,7302.38,1656.76,5.771,0.745,4655.88,602.6

16},{0.959,0.935,13852.2,9752.06,6.392,1.049,14449.3,1051.34},{0.511,0.961,23975.7,20393.8,4.219,1.541,74077.2,3690.46 },

{1.222,0.755,47294.8,14541.6,5.278,1.724,48533.7,3799.57},{0.712,1.11,37300.9,34402.6,6.666,1.33,73650.6,3778.66 },{1.36,0
.643,8602.62,7285.51,7.762,0.962,6645.88,837.039}, {0.737,0.728,36850.9,28502.7,4.04,0.505,25973.3,2422.01 1}, {0.858,1.546,8
186.96,1342.7,7.45,0.993,6631.31,598.364}, {0.558,1.235,71415.2,21189.2,4.441,1.039,96751.6,5058.72},{1.182,0.649,52226.5,
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6291.8,3.843,0.412,10971.3,644.461},{0.779,0.557,11746.2,10539.9,3.737,0.551,10225.3,1747.33},{0.727,1.228,60354.8,47439
.1,7.251,1.392,116606.,7292.42},{1.183,1.172,8746.19,2192.69,7.026,1.268,6083.51,156.66},10.433,1.825,22844.7,10451.4,7.9
03,0.91,38569.2,1169.47},{1.276,0.484,6603.69,683.828,3.549,1.317,4353.58,512.945},{0.602,1.519,24232.3,5088.2,5.579,1.18
7,30373.7,660.541},{1.027,1.205,14758.7,928.439,5.734,1.544,13972.8,1398.79},{1.006,0.695,52281.4,33332.6,5.072,1.242,64
247.7,8509.87},{1.055,0.863,18331.4,17754.2,7.71,1.524,30852.2,3408.8}, {0.589,0.53,60486.7,52690.1,2.526,0.438,50683 3,59
92.42},{1.018,0.614,31477.4,18290.6,4.232,1.303,32913.9,819.886}, { 1.347,0.625,8160.46,2200.99,5.4,0.492,2517.79,518.748} ,
{0.945,1.452,40439.9,4083.74,6.402,1.781,43309.9,794.19}, {1.154,0.251,45529.6,16846.3,2.816,0.772,26785.,5362.46},{1.13,1
.004,15469.2,6253.64,7.388,0.435,5820.89,1144.41},{1.095,0.577,33654.6,24294.,5.199,0.425,14388.2,2512.7},{1.012,0.778,16
782.9,9262.75,5.178,1.091,15824.7,1296.11},{0.476,1.497,54547.7,14812.6,5.36,1.353,112555.,5454.99}, {0.668,1.626,49818.9,
16796.6,7.608,1.074,61463.7,3578.34},{1.412,0.241,37197.6,26323.9,4.756,0.611,16092.6,2191.87},{1.275,0.082,43597.1,4016
9.6,3.546,1.328,49302.6,5537.51},{0.395,1.598,47103.9,9965.83,4.839,1.639,120615.,704.6 75}, {0.821,0.703,48525.3,41556.4,4
57,1.275,81612.4,8175.3},{1.166,0.139,14725.,12405.2,3.159,0.61,7791.06,674.645},{0.545,0.891,25458.,4416.17,2.623,0.775,
24900.6,2027.93},{1.286,0.742,48506.5,25283.8,6.328,1.425,43017.6,1684.48},{1.004,0.26,9038.34,7797.68,3.014,1.405,12851
2,963.689},{0.889,0.764,23913.5,12097.5,4.292,1.529,34674.5,2623.54},{1.24,0.265,54583.4,21206.7,3.18,1.694,56866.8,4648
93},10.605,1.126,13315.,8651.16,5.698,0.433,10107.9,1177.74},{0.733,1.208,13168.2,10892.9,7.769,0.713,14712.5,1659.6 7}, {
1.442,0.104,57778.3,42753.,4.204,0.555,24245.8,4742.59}, {1.308,0.707,43228.1,3517.74,4.511,1.797,35466.5,2667.9}, {0.807,0
.923,13897.8,7644.29,4.922,1.196,18307.9,1505.05}, {0.795,1.006,36962.9,36581.5,6.824,0.627,32892.7,2390.94}, {1.298,0.355,
47438.3,43549.,5.335,1.318,51916.3,5049.63},{1.073,0.439,7275.39,902.278,2.591,1.3,5133.3,167.398},{0.918,0.558,26403.8,2
0138.5,3.942,1.401,38830.2,2572.13},{0.94,1.008,71028.1,65092.1,7.95,0.57,50629.7,6124.88},{0.618,1.335,67286.9,9000.11,4
.78,0.974,71903.7,5699.68}, {1.082,0.644,20072.1,4463 .44,3.664,1.244,14536.9,354.663},{1.515,0.144,50515.2,32203.4,4.579,0
.806,27671.3,5428.78},10.993,0.697,54866.3,49068.2,5.491,1.715,94763.3,3750.47},{0.753,1.137,43515.1,14495.1,4.865,0.803,
32549.936.9091,{1.023,1.346,64622.7,9409.94,6.587,1.118,42854.8,1476.31},{0.451,1.172,32771.4,6329.05,3.502,0.931,48500
.,3561.26},10.802,0.942,41592.,18050.9,4.446,0.845,33013.6,1028.32},{1.119,0.346,33407.8,21396.,3.656,1.193,35184.,5190.3
81,{1.276,0.481,31904.1,19764.1,5.211,1.096,26495.8,3648.37},{1.695,0.295,53130.7,46015.4,7.899,0.602,27157.6,8819.37},
1.044,1.315,49176.4,15467.7,7.455,1.48,48124.5,1435.94}, {1.413,0.469,71596.,11240.8,4.367,0.848,32603.5,6677.6}, {0.904,0.
732,42591.3,5938.17,3.148,1.453,42817.7,2743.57},{0.579,1.207,60001.4,42801.1,5.925,1.145,118125.,8042.48},{0.478,1.183,
27493.6,3109.56,3.168,1.515,51445.,1351.27},{1.094,0.718,13721.6,1366.66,3.629,1.75,12380.,257.688},{0.84,0.585,42294.,32
039.1,3.81,1.047,55836.2,7082.77},{0.627,0.915,63165.,6253.6,2.941,0.784,54659.6,6569.84},{0.528,1.028,10398.2,3019.12,3.
274,1.245,17347.3,779.498},{1.572,0.618,40155.8,19273.4,7.526,0.77,18350.3,3191.76}, {0.948,0.634,21290.5,8293.75,3.564.0.
744,12605.,760.568},{1.039,0.603,6073.27,5234.77,5.449,0.698,4863.77,834.164},{1.501,0.069,2181.13,817.225,3.425,0.989, 1
259.55,270.579},{1.193,0.402,37855.,4410.84,2.891,1.564,30376.4,2326.},10.831,0.455,46481.,31961.1,2.836,0.534,26831.2,13
16.86},10.81,0.986,56019.3,29321.9,5.306,1.388,86459.8,8355.17},{0.518,0.724,61177.7,61017.8,3.15,0.721,89882.1,2845.01},
{0.933,0.781,21817.2,19284.4,5.72,0.83,20045.7,1263.33},{0.903,0.795,41294.4,30213.5,5.249,1.73,78384.8,6872.71},{0.62,1.
262,28862.7,25856.3,6.904,1.651,77199.1,2193.41},{0.435,1.376,39196.8,27786.6,5.767,1.427,115890.,2373.04},{0.48,1.6 12,4
1470.4,12873.7,6.258,1.425,92941.8,4602.74},{0.444,1.033,37698.,23309.1,3.629,1.018,73944.8,1862.5},{1.373,0.531,20084.4,
6083.22,5.196,0.719,9722.32,2423.},10.96,0.702,25022.4,11610.9,4.06,1.79,35013.4,647.088 }, {1.321,0.443,52875.2,35647.1,5.
325,0.761,28530.2,2625.29},{0.913,1.518,65055.4,11955.4,7.524,0.833,40449.9,2941.96 }, {0.756,0.962,4125.93,3446.63,5.515,
0.983,5153.43,145.306},{0.518,1.263,38039.8,26537.3,6.073,0.908,69464.4,5822 .87}, {0.896,0.704,73491.9,6296.03,2.89,1.272,
63450.2,4943.381,{0.428,1.538,35623.9,17669.3,6.086,1.488,100994.,3014.48},{0.623,1.805,29265.6,8610.82,7.855,1.731,5566
6.,1253.231,10.455,1.071,42389.,16934.3,3.494,1.316,97587.2,5400.61},{0.588,1.06,42744.6,26667.6,4.608,0.645,41554.,1866.
33},40.851,1.565,4781.57,669.996,7.616,0.896,3625.61,402.059},{1.302,0.971,42742.7,5071.14,6.119,1.544,33245.1,3588.92},
{0.741,1.536,27553.7,10636.2,7.489,1.229,34276.9,1303.55},{0.823,0.728,70178.5,32883.7,4.264,0.422,40481.1,9769.2},{1.29
4,0.739,63806.3,50078.9,7.969,1.164,65232.4,10911.9}, {0.796,0.484,8483.89,3906.81,2.597,0.57,5633.97,932.489},{1.427,0.31
1,73241.7,72582.9,6.156,1.715,102887.,13797.9},{0.432,1.559,49403.1,43505.5,7.742,0.589,67669.8,1553.23},{0.607,0.842,69
125.2,32137.6,3.131,0.811,71029.,2008.96}, { 1.132,0.856,20023.6,8368.11,6.002,1.351,20462.2,2562.61},{0.667,1.248,51794.1,
25515.2,5.897,1.567,104895.,7302.74},{1.301,0.492,56416.4,6102.49,3.756,1.01,30117.7,4950.45},{0.654,1.493,41785.1,15191
4,6.98,1.076,56407.3,4454.57},{1.443,0.652,52617.6,17352.9,6.228,0.801,24538.9,4193.09},{0.585,1.121,41553.,9833.86,3.71
6,1.404,66006.7,2223.01},{0.675,1.312,71404.4,18107.1,5.172,0.764,55280.8,2366.66},{0.675,1.692,72442.2,11500.2,6.795,0.5
21,35158.,1240.84},{0.533,1.108,3054.24,1349.9,4.045,0.909,4043.32,148.206}, {1.402,0.313,66829.1,5379.76,3.245,1.405,416
80.4,5008.67},10.687,1.467,57837.5,9043.02,5.476,1.705,86729.1,1846.69*,{0.67,1.419,10859.2,3959.39,6.333,0.817,10090.4,5
24.14},{1.567,0.077,5174.4,3946.04,4.841,0.605,2526.59,754.787},10.986,0.669,24121.8,10341.1,4.128,1.441,29564.7,3276.03
1,10.518,1.44,21347.3,14462.4,6.775,0.641,24257.4,890.729', {1.3,0.924,40594.9,18540.8,7.87,1.253,36260.,5752.2},{0.931,0.9
99,13172.2,9922.,6.921,1.094,15566.,1312.24},{1.042,1.086,19707.8,2825.27,5.473,1.459,18027.1,1495.04 , {0.834,0.442,5878
2.8,56238.9,3.191,1.212,85523.3,1636.52},{1.596,0.389,43982.2,22062.3,6.342,0.607,17879.3,4767.86},10.64,0.531,56471.6,47
106.,2.555,1.682,143067.,5020.19},{0.781,1.333,36339.9,26253.4,7.749,1.605,65831.5,820.552}, {0.674,1.2,40801.6,16837.7,5.
247,1.567,74952.3,4214.02},{1.098,0.797,57622.5,15027.6,4.681,1.153,42286.,3059.18},{0.41,1.316,53115.3,9262.76,3.59,1.47
7,118047.,2193.45},40.79,0.892,23464.1,13825.4,4.725,0.94,24954.,1792.06} , { 1.228,0.59,24098.4,17339.1,6.06,0.584,12306.4,
1998.48},{1.476,0.145,32187.2,14670.,3.891,1.013,20260.1,4004.06},{0.76,0.691,70502.2,50572.7,3.823,0.968,89002.4,8217.3
6},{1.071,1.025,6565.78,770.452,5.224,1.106,4378.77,410.96},{1.436,0.818,72802.9,5477.68,5.719,1.771,56247.7,6247.53},{0.
523,1.116,16665.6,8128.71,4.159,1.553,39758.2,1443.59},{0.508,1.116,30840.5,27964.1,5.161,1.744,106401.,2647.41},{1.366,
1.147,72964.8,4769.84,7.277,1.452,50395.9,6436.68},{1.275,0.72,29007.1,4395.,4.946,1.009,16713.4,2753.51},{0.446,1.168,14
142.6,11698.6,4.971,1.415,44315.5,1463.48,{0.963,0.346,59772.7,52218.1,3.607,0.401,36185.4,10942.8}, {0.698,0.589,52490.
1,44429.4,3.18,1.513,117387.,8711.17},{1.013,0.931,22431.2,4747.46,5.321,0.48,9035.91,1794.72},{1.09,0.533,70089.5,215 56.
6,3.654,0.942,48761.4,7386.76},{0.871,0.908,29104.2,23492.8,6.175,1.117,40360.2,4391.64},{0.502,0.627,27339.6,25365.,2.69
2,0.516,33014.2,3675.35},{1.191,0.662,34370.6,21969.9,5.993,0.53,15356.6,2227.43},{1.216,0.9,40658.6,15184.4,6.693,0.949,
27429.2,4123.41},10.668,1.231,18611.4,17454.9,7.078,1.784,49745.9,.850.317},{0.434,1.374,7923.83,7302.92,6.731,1.63,32067
.,1357.49},{0.5,1.089,14082.4,2587.77,3.48,0.591,12736.3,1395.6}, {0.64,1.069,58693.,7796.61,3.406,0.789,43569.5,1447.26}  {
1.342,0.646,11174.6,5686.07,6.298,0.888,6750.41,955.277},{0.532,1.068,7204.17,6967.43,5.296,1.399,20562.3,965.607}, {0.99
6,0.683,59243.3,26477.1,4.346,0.906,46802.8,5866.14},{0.53,1.05,52697.1,29767.,4.002,1.312,107637.,2843.07},{0.682,1.113,
71645.6,33029.5,4.997,1.749,151534.,9597.78 },{0.478,2.04,37153.3,2586.69,7.756,0.87,44175.8,2559.66 }, {0.858,0.966,41131.
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1,18126.2,5.098,1.527,61025.9,5321.76},{0.4,1.627,21370.7,2594.79,4.666,1.404,43189.3,370.3341, {1.07,0.443,47804.3,42773.
4,4.824,0.462,28378.3,7355.},{0.875,1.038,57842.7,39160.5,7.075,0.579,43248.1,7023.21},{1.512,0.502,17310.7,3059.14,4.994
,0.991,8130.63,1266.18},10.898,0.497,72653.3,44686.5,3.235,1.621,118178.,9595.22},{1.326,0.728,21128.6,12179.4,6.921,1.21
4,17511.2,1786.6},{1.367,0.145,2603.19,2163.65,4.263,0.764,1636.93,294.351},{0.921,0.254,27120.5,21369.7,2.569,0.502,162
63.3,2706.82},{0.454,1.241,37961.5,23161.,5.056,0.808,63125.1,3736.8},{1.183,1.009,51370.6,27393.5,7.649,1.556,57552.6,40
64.911,{0.863,1.021,69431.7,20273.2,4.827,0.972,56916.1,4046.3},{0.402,1.52,62986.7,52175.7,6.995,1.549,236618.,5034.27} ,
{0.983,0.605,59600.8,50282.2,4.989,0.469,32320.8,4718.81},{0.677,0.654,3168.76,1341.35,2.638,1.104,4108.1,298.725},{1.44
6,0.339,41824.2,13123.9,4.312,0.499,11338.9,1679.98},{1.303,0.118,33168.3,10845.4,2.693,1.158,22127.6,2475.14},{0.867,0.9
28,38487.,14194.5,4.681,1.431,50184.7,4396.14},{1.009,0.914,51360.3,12672.8,5.036,0.928,36561.5,4928.75},{1.263,0.456,29
72.29,2246.07,5.854,0.513,1639.48,495.485},{0.461,1.761,33008.9,3763.23,5.8,1.147,49810.1,1422.6},{1.549,0.055,29379.3,15
580.,3.991,0.618,13403.5,4382.23}, {1.565,0.444,65266.7,14534.,5.227,0.837,28087.2,5937.54},{0.55,1.317,73193.7,53607.9,6.
876,0.605,86995.7,7886.89},{0.521,0.753,48414.5,45392.5,3.506,0.672,75203.2,8587.93},{0.963,1.075,66837.7,15523.3,5.732,
0.551,30166.8,4254.04},{0.423,1.311,8079.65,8003.73,6.179,0.741,14884.5,325.493 },{1.81,0.243,72992.9,25056.8,6.037,0.595,
26387.1,9642.78},11.188,0.908,26384.1,7686.13,5.726,1.527,22754.8,635.307},{1.375,0.572,41089.2,37203.8,7.373,1.775,5558
7.1,4200.65},{1.367,0.227,33006.6,16177.9,3.818,1.302,25686.8,2109.24 1, {0.406,0.957,38830.2,35625.2,3.65,0.672,64813.7,14
96.961,{0.627,0.821,6656.35,2711.68,2.968,1.296,9882.2,132.887},{1.274,0.587,9181.11,4126.64,5.343,0.859,5584.83,901.96 },
{0.747,0.988,73246.1,41114.1,4.771,0.583,46474.9,1163.46},{1.408,0.664,45720.4,21812.7,7.281,0.619,22891.8,6533.88},{1.3
98,0.409,3465.26,2139.36,5.488,1.259,3040.05,456.325},{0.602,0.98,27258.1,14118.1,4.644,0.476,23587.3,4001.23},{0.714,1 2
35,59779.3,59265.3,7.654,1.119,96328.1,1676.52},{1.186,0.476,60188.8,45855.9,4.951,1.263,61816.7,4451.35},{0.889,0.539,2
0245.,4052.22,2.587,0.953,15489.6,1908.25},{1.174,0.976,42909.2,5467.28,5.395,1.414,32054.5,2099.29}, {0.865,0.895,58547.
6,16279.3,4.056,1.732,80067.8,3433.89},{0.461,1.238,24102.5,20799.9,6.055,0.714,42398.3,3267.28}, {1.225,0.445,60701.8,99
97.88,3.413,0.655,23192.3,3684.42},{1.217,0.854,61331.5,20747.7,5.895,1.534,56434.9,3522.79},10.654,0.862,69782.2,60449.
8,4.638,0.929,109450.,10240.6},{1.483,0.723,54809.6,9131.7,6.049,0.803,21465.2,3380.29},{0.467,1.323,33284.8,11233.,4.443
,1.132,57648.,1556.931,{1.451,0.35,57065.4,34064.8,5.305,0.921,33710.6,4293.86},{0.963,1.291,51204.2,17191.2,7.497,0.6,26
132.3,2918.55},{0.608,1.617,24812.2,5358.69,6.097,1.219,31137.8,388.832},40.531,1.55,47292.7,7275.5,5.229,0.492,27309.8,8
40.9331,{0.669,0.986,70756.5,54269.7,5.048,0.598,61230.9,3149.29}, {0.683,1.22,24635.,7216.67,5.048,1.613,43486.9,3124.21
1,10.438,1.493,47048.8,30576.1,6.608,0.474,47293.7,1956.14}, {1.083,0.714,23992.8,15763.3,5.757,1.097,24945.3,3632.76},{0.
566,1.322,30220.1,29756.2,7.197,1.131,62143.8,1072.46},{0.885,1.318,7892.68,3656.95,7.682,0.718,5466.56,455.702} , {0.598,
1.173,10144.2,2722.41 4.118,1.285,14822.2,513.528},{0.531,0.685,34162.9,30175.1,2.877,1.359,88916.9,4042.27},{0.951,0.97
3,3772.6,3516.73,7.651,1.066,4789.,472.096},{1.794,0.351,40796.5,16315.5,6.92,0.544,13202.5,4158.82},{1.286,0.742,66851.3
,20227.3,5.7,1.326,54647.6,7608.87},{0.937,1.291,49421.8,23134.6,7.826,1.726,77815.,6532.13},{1.247,0.561,46810.5,33647.6
,5.927,0.415,16274.,2375.65},10.489,1.247,11140.,10201.6,6.021,0.876,20678.5,693.594 1, {0.736,0.862,30472.3,29502.4,5.655,
0.706,37075.1,5258.34},41.094,0.956,35157.3,23094.4,7.153,0.848,24434.2,1308.02},{0.622,1.542,41603.3,12712.1,6.727,1.22
2,62941.6,4312.96},{1.664,0.204,22886.6,8649.99,4.985.,0.571,7464.88,1955.86},{0.964,0.215,57255.9,50465.2,2.616,1.556,90
319.1,3057.35},{0.527,1.445.51357.8,2677.79,4.669,0.541,34249.3,2784.73},{0.819,1.048,7449.12,2672.37,5.238,0.498,3774.9,
433.152},{0.81,0.969,44606.9,28407.7,5.534,0.949,496 14.3,4305.94,{0.92,1.013,4677.34,4034.55,7.085,1.215,6049.87,197.46
81,{0.559,0.837,47627.7,29021.8,3.285,1.756,133200.,7365.77},{0.8,0.77,3521.21,1859.01,3.783,1.389,4768.21,73.183},{1.229
,0.504,24437.1,4703.61,3.69,1.75,23506.5,2316.97},{0.421,0.963,21406.,13022.5,3.114,1.795,75335.2,966.136 }, { 1.345,0.35,48
595.8,29416.,5.048,0.494,21912.,6732.97}, {1.358,0.402,71690.6,63481.2,6.013,1.739,101160.,12774.1},{0.487,0.92,33432.3,30
486.2,3.894,1.091,76247.5,2397.89},{0.951,0.976,61838.1,45433.3,6.792,0.72,46224.9,3729.82},{0.707,1.011,43050.8,22985.8,
4.818,1.016,54140.3,3934.74},{1.293,0.493,21812.6,20935.4,6.498,0.461,8952.98,1137.12},{1.037,0.499,74634.8,69570.6,4.67
9,1.12,86569.1,7060.31},{1.3,0.773,43047.3,8649.76,5.233,1.286,26987.,1119.61},{1.331,0.326,49997.6,31178.,4.506,1.005,33
410.4,2473.},{0.865,1.308,58019.8,29863.8,7.618,0.508,29408.2,2066.3},{1.167,1.179,73741.7,22509.1,7.573,1.515,71169.7,58
04.08},{1.022,1.034,57207.4,41802.9,7.607,1.194,64121.2,4175.27},{1.256,0.847,10805.6,5517.42,6.808,1.483,10304.1,507.08
1,10.455,1.129,73662.3,54145.7,4.741,0.581,94585.1,5854.42}, {0.664,1.597,46139.,7547.9,6.045,1.561,65382.6,1058.33},{0.87
5,1.03,25764.7,10989.7,6.702,0.401,13958.5,3499.},{0.89,0.791,10290.2,3997.45,4.251,0.652,6376.11,800.506 }, { 1.36,0.584,53
361.2,14656.7,5.58,0.483,19555.8,6170.07},10.863,0.494,48394.6,22871.1,2.771,1.721,77204.5,4809.59 ", {0.842,0.83,31980.8,2
4609.2,5.515,0.652,28191.8,4213.42},{1.247,1.089,40928.9,14259.1,7.769,1.373,35016.7,3240.67},{1.36,0.268,31494.9,29255.
3,5.238,1.277,34223.6,5188.39},{1.317,0.793,33601.5,14770.6,6.619,1.651,33871.1,2740.33},{0.689,0.577,2412.94,1624.33,2.7
3,1.693,5238.32,203.449},{0.493,1.935,2294.28,482.535,7.702,1.24,3914.42,145.691},{1.661,0.287,3637.71,2320.76,6.484,0.93
,2237.54,529.655},{1.117,0.577,51536.,45890.2,5.657,0.995,50418.5,5616.58},{1.165,0.683,65916.,38332.3,5.538,1.009,4954 1.
,3420.97},{1.546,0.014,37457.1,33260.8,4.588,0.476,15051.3,4153.79},{1.222.,0.49,53598.1,52427.9,5.987,1.362,68132.,7545.8
21,{1.02,0.908,68154.4,26436.2,5.229,0.929,45114.4,1426.9},{0.868,0.674,57539.2,46668.,4.563,0.494,34811.6,3747.45},{0.79
6,0.472,73546.4,60372.2,3.03,1.354,127820.,10801.4}, {0.808,0.532,51943.2,50507.2,3.642,0.945,65934.9,4556.19},{0.556,1.,6
9762.,52839.2,4.398,1.446,171152.,6190.31},40.651,1.783,71982.6,7187.67,6.901,1.487,99927.6,4061.57},{1.327,0.592,50050.
4,9603.93,4.51,1.178,29530.3,2533.98},{0.947,1.056,45614.1,4673.02,4.554,1.765,50367.,2299.88,{0.977,1.224,3505.07,384.8
55,6.312,0.681,1834.59,301.932},{0.849,1.536,18632.9,3328.81,7.879,0.723,12457.9,1645.28},10.875,1.35,29416.3,10735.2,7.2
18,1.566,41106.7,2955.211},10.955,0.43,37631.5,22326.1,3.063,1.472,47615.6,1158.74},{0.567,0.972,46318.6,41770.9,4.82,1.25
8,111964.,7701.15},{1.458,0.347,51389.3,49623.7,6.605,1.491,62413.4,9643.2},{1.005,1.157,64902.5,13250.9,5.835,1.445,613
51.8,3314.53},{0.725,0.491,64303.5,62871.8,3.073,0.644,65529.7,6813.64},{1.098,1.169,16212.4,3853.72,6.493,1.226,11813.8,
411.95},{1.146,0.68,40266.8,16263.2,4.903,1.41,40343.2,4326.17},{1.277,0.063,40871.9,25810.5,2.941,1.17,36679.,6022.55}{
1.406,0.507,66018.8,43007.4,6.266,1.265,57854.9,7483.391},{1.233,0.237,36188.8,13425.,2.978,1.618,34657.9,1951.52},{1.362,
0.194,53045.6,46815.8,4.591,1.405,57485.2,5589.59},{1.114,1.092,16741.3,8250.48,7.444,1.111,13329.9,588.942,{1.31,0.56,7
3102.3,58274.5,6.388,1.279,69728.4,4611.17},{0.862,0.708,67181.9,44764.7,4.513,0.838,69198.3,10520.}, {0.635,0.851,23734.
9,10986.3,3.301,1.311,37896.7,1237.95},{1.038,1.023,54358.3,11887.3,5.446,1.465,53099.1,4285.76},{1.3,0.579,39781.8,1711
9.5.133,1.683,39713.8,2390.2}, {0.594,1.562,66097.3,15333.3,6.179,1.27,99417.4,5343.47},{1.081,0.942,30817.7,23914.,7.482,
0.495,13608.,761.506},{1.204,0.593,30143.2,20438.,5.639,1.108,26888.6,2931.67},{1.142,1.227,12058.3,3777.72,7.968,0.908,7
504.78,797.271},{0.673,1.555,3784.98,1312.87,7.041,1.7,7080.65,301.48}, {0.704,1.488,52374.6,8702.79,6.897,0.431,26506.9,3
815.38},10.653,0.974,41298.1,13427.7,3.692,1.414,66222.6,3997.79}, {0.932,0.886,36206.5,21732.4,5.66,1.064,39137.2,4121.9
61,10.597,1.475,68412.,30248.7,6.616,1.507,140439.,7122.92},{0.448,1.026,24010.7,10303.4,3.199,1.467,59530.9,1608.43}, {0.
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558,1.722,13527.3,5102.77,7.51,1.243,22559.7,718.377},{0.48,1.718,53602.5,29463.1,7.924,1.731,164999.,5458.16 },{0.938,0.8
06,29350.1,29044.,6.258,1.26,43080.5,2726.33},{0.867,0.936,48325.2,39129.8,6.027,0.751,40479.6,1714.26 }, {0.69,0.834,5411.
82,5345.04,4.706,1.704,13973.,442.456},{0.987,0.382,68742.,52655.3,3.46,0.555,41072.5,5834.04}, {0.908,0.493,32990.2,1536
2.6,3.145,0.632,22118.2,4198.91},{1.36,1.023,61867.3,10988.,7.193,0.979,31929.1,4175.39},{1.191,0.889,25672.8,8465.79,6.0
09,0.924,15011.6,1305.86},{0.803,0.949,53902.,51296.8,6.351,1.04,77899.9,6188.41},{0.792,0.701,56232.4,41682.2,4.135,1.23
9,90388.3,9587.02},{1.171,0.776,51648.4,32058.1,6.419,1.567,64314.2,6265.15},{1.439,0.315,8581.37,5673.86,5.246,1.007,58
94.72,828.326},{1.059,0.786,10638.7,9330.34,7.009,0.694,8361.1,1338.81}, {1.836,0.246,63713.8,18862.9,5.937,0.655,22886.4,
7668.58},{1.325,0.958,65542.6,6573.71,6.073,1.559,49821.1,5476.83},{1.515,0.396,45940.2,31877.6,6.693,0.68,25564.6,7176.
43,11.62,0.076,57724.9,20302.6,3.938,0.682,23332.5,6775.05},{0.506,1.546,58481.2,16519.8,5.632,1.037,82867.4,2392.},{1.46
9,0.283,3040.65,1491.67,4.751,0.595,1147.69,215.2181},{1.461,0.585,50798.6,27259.5,6.697,0.81,25593.6,3314.55},{1.313,0.12
9,29683.6,10088.1,2.803,1.683,28674.7,3053.95},{1.076,0.834,28209.5,15089.5,5.659,1.304,27353.4,821.581},{1.237,0.114,62
524.30601.3,2.735,1.364,58190.6,6580.75},{1.284,0.67,55418.8,3587.89,4.161,1.381,34638.3,2344.9}, {0.785,0.649,74102.4,39
151.3,3.265,1.497,120603.,8962.99},{0.845,1.168,36770.6,26774.5,7.348,1.216,50876.,3081.57},{0.684,1.729,17061.9,4549.37,
7.722,1.439,24734.8,890.902},{0.92,1.012,35767.9,32853.4,7.177,1.561,59364.,738.3381, {0.685,0.805,38289.,35217.7,4.641,0.
886,57393.5,6258.351,{0.79,1.121,64270.4,16935.2,4.703,1.708,92306.4,2651.39}, {1.133,0.644,47463.1,47422.7,6.432,1.736,7
8228.7,4360.9},{1.372,0.162,5841.38,2637.97,3.472,1.046,3896.18,634.723},{0.884,0.957,25981.6,4021.12,3.984,1.548,27628.
5,906.531},{0.724,1.255,30709.2,25698.5,7.523,1.724,73856.6,3590.71}, {0.423,0.922,34680.6,282811.1,3.455,0.663,54348.1,24
24.6},{1.184,1.059,55358.9,15930.1,6.93,1.343,47981.1,5233.35},{1.768,0.358,12674.7,5366.88,6.948,0.459,3561.06,1119.1},{
0.941,0.52,17722.6,15083.8,3.957,1.62,28902.1,532.117},{0.53,1.357,13642.7,2856.09,4.647,1.429,25404.,1398.53},{0.712,1.0
31,28609.9,10457.9,4.414,0.868,27171.8,1960.91},{0.53,1.957,6713.7,1212.66,7.7,0.819,6642.08,186.667},{0.902,0.345,5972.7
3,5927.95,3.223,0.602,4696.65,620.83},{1.014,0.976,15354.7,13457.4,7.552,1.205,17960.2,582.657},{0.77,1.24,37206.3,20927.
6,6.877,1.247,55750.5,4828.33},{1.099,0.789,15930.1,12575.3,6.604,1.708,24669.7,1857.55},{0.883,1.32,35151.2,6434.12,5.98
4,1.079,27784.4,1379.84},10.577,1.274,35488.2,33155.6,6.786,1.753,109763.,2639.64},{0.497,1.621,63299.7,34270.8,7.27,0.78
,83556.3,2662.091,{0.625,0.769,27429.8,12998.4,3.038,1.312,48482.4,3766.59}, {0.63,0.672,66047.4,57775.6,3.29,1.759,1891 1
6.,10668.2},10.656,1.357,16510.6,6899.13,6.23,1.311,27203.9,1877.05},{1.295,0.273,65555.,29305.7,3.642,0.916,39550.4,5468
71},{1.242,1.115,32506.1,6053.7,6.934,1.146,20277.5,1739.14},{0.735,1.195,52827.4,19928.4,5.185,1.011,51636.9,903.27}, {0
.754,1.505,40827.6,17080.7,7.699,1.578,68265.9,3858.05}, {1.052,0.19,31570.9,23380.,2.73,1.136,34286.5,4259.01}, {0.838,1.6
25,54249.3,5335.43,7.258,1.106,46074.4,3436.88},{0.506,1.405,44397.2,22460.3,5.552,1.298,87739.3,884.655},{1.08,0.885,62
754.26548.,5.748,0.875,40891.1,3388.68},{1.152,0.517,42216.1,38071.8,5.439,1.43,55705.7,4834.09, {0.858,0.951,44588.7,99
24.6,4.251,1.115,40889.4,3537.16},{1.34,0.143,56770.8,15067.9,2.92,0.434,18122.6,6200.54},{1.177,0.386,55347.8,39105.7,4.
173,1.505,62147.3,1519.18},10.964,0.897,60546.2,24269.6,5.081,1.751,86922.2,6767.64},{0.551,1.227,44156.1,40598.8,6.094,
1.578,123579.,1033.01},{0.569,1.362,67789.8,19111.,4.994,1.614,134056.,4910.16},{0.69,1.379,14611.5,7673.67,7.049,1.553,2
8921.6,1941.4},40.681,1.222,32222.9,15613.,5.748,0.802,32133.3,2103.37},{1.229,0.851,72832.6,18204.7,5.424,1.745,66086.7,
1119.76},{1.522,0.743,6952.46,1202.96,6.413,1.514,5016.11,781.639},{0.448,1.453,42891.3,32944.2,6.508,1.365,119924.,1699
.611,{0.748,0.944,55905.4,46500.4,5.315,1.306,92996.2,2248.68},{1.127,0.7,60228.4,25715.,4.855,1.516,61977.,3216.08 },{0.7
48,1.089,2148.55,1587.74,6.405.,0.771,2289.77,213.749},{1.376,0.334,15299.9,5682.54,4.199,0.454,4410.03,858.343 },{0.604, 1.
371,23508.8,12223.4,6.433,1.244,42588.,2741.59},{0.552,1.468,20099.,10093.7,6.487,0.967,29180.6,1194.54}, {0.96,0.801,100
03.6,9413.72,6.629,0.925,11942.2,1834.04},{0.847,0.653,74417.2,58067.1,4.12,1.717,146630.,8921.63},{0.827,1.306,30964.4,4
695.61,5.529,1.459,35171.2,2091.53},{0.707,1.374,72177.5,31417.4,6.487,0.539,42914.3,1766.93 },{0.659,0.845,41619.3,32493
,4.182,1.192,73487.1,3926.83},{1.251,0.561,7850.54,4049.91,5.056,1.222,6223.68,346.956}, {0.854,1.422,9769.8,1347.44,6.32
3,1.55,11557.6,814.4},{1.645,0.641,30890.3,5265.09,6.589,0.861,12537.5,2590.32},{1.421,0.126,14131.8,9349.69,4.005,0.984,
9299.43,1131.88},{1.133,0.681,22024.8,14147.2,5.701,0.756,14236.4,1683.91},{1.003,1.382,18716.4,1705.56,7.318,0.824,1149
0.3,1855.32},{0.915,1.01,73434.2,64884.1,7.448,0.479,42110.4,3848.07}, {0.895,1.269,14183.5,2386.02,6.136,0.481,5541.07,65
0.687},4{0.556,1.38,17691.7,17628.7,7.627,1.784,59000.5,1055.56},{1.321,0.515,11034.4,9912.33,6.492,1.268,10831.8,665.111
1,11.196,0.767,72255.8,50811.6,6.702,1.559,86622.1,4889.00}, {0.63,1.412,21440.8,4024.4,5.674,0.735,18714.4,1833.02},{0.75
2,0.823,61570.,10962.5,3.002,1.404,72593.,3194.05},{1.071,0.779,69927.8,52306.6,6.273,1.412,92825.6,8982.77},{0.81,1.409,
67076.4,22437.4,6.631,1.536,87191.8,1276.42},{1.012,1.342,30859.4,6284.48,7.389,0.732,16581.2,1905.42},{1.55,0.508,65485
5,12128.6,5.296,1.053,33497.3,6152.11},{1.334,0.503,59683.,24285.2,4.964,1.061,40323.3,5854.56},{1.381,0.377,47728.2,319
02.5,5.239,1.049,33534.,2920.17},10.439,0.863,65274.7,64798.1,3.52,1.426,230101.,9518.111,{0.974,0.34,63685.9,52396.,3.23
1,1.392,94212.1,9650.94},{0.763,1.11,52199.1,25929.2,5.52,1.247,71165.,4259.96},{0.864,0.859,68625.8,25445.8,4.229,1.103,
66402.1,4273.14},{0.755,0.805,46816.8,40195.6,4.77,0.911,59840.7,4811.16},{0.916,0.606,22550.1,6764.44,3.182,0.545,10246
3,1171.39},{0.522,1.555,38268.3,26733.9,7.743,0.585,40037.1,1472.},{0.516,1.367,70805.7,64484.5,6.859,1.186,160062.,2055
16},{1.311,0.726,31741.4,15914.9,6.756,1.029,24079.8,4229.14,{0.986,0.924,2383.56,296.606,4.281,1.323,1976.42,129.051},
{1.217,1.009,26881.3,14175.,7.802,0.995,18349.7,1112.85},{1.089,1.233,7979.59,1883.47,6.888,0.803,3910.45,184.71},{0.563,
1.121,74329.6,10580.5,3.351,1.477,119278.,4057.78},10.911,1.098,50956.7,39636.2,7.856,1.193,72300.7,8122.29},{1.202,0.93
7,24336.3,13443.9,7.328,0.764,13147.7,832.316},10.8,1.046,18594.2,12569.2,6.126,0.895,20228.5,1713.39},{0.992,0.816,2557
8.7,24489.,6.724,0.586,16934.8,1531.63},{1.121,1.081,10687.3,984.794,6.459,0.581,4580.65,1065.39},{1.016,1.229,38975.7,12
443.7,6.921,1.359,37875.4,2184.641,{1.256,0.468,19122.3,11001.3,4.942,1.021,15304.7,2591.31},40.623,1.373,48434.4,31862.,
6.651,1.634,107587.,1120.05},{0.939,0.81,17713.1,3056.3,3.905,1.053,14363.8,1913.55},{1.42,0.838,21924.1,7719.51,7.251, 1.
759,21622.9,2532.27},40.573,1.243,53017.1,26443.8,5.291,1.484,116847.,6697.42},{0.842,1.563,11333.5,3122.52,7.59,1.796,1
6377.2,501.601},{0.449,1.237,12776.8,10643.7,5.599,0.761,22444.5,1099.3},{0.491,0.679,12282.3,11654.,2.797,1.171,31702.3,
1873.46},10.969,0.615,44593.3,33074.6,4.525,1.459,65621.8,5478.07"},{1.392,0.604,63090.6,51398.9,7.786,0.55,29494.9,5678.
74},11.235,0.576,19448.6,15030.2,6.211,1.132,19925.2,3357.07},10.872,1.525,4466.12,232.888,6.681,0.584,1831.91,148.696 !,
{1.348,0.308,39051.7,30211.5,4.904,0.523,14505.3,974.073},40.901,1.469,56571.7,8604.29,7.501,0.613,29110.3,3855.96 }, {0.7
35,1.099,7729.97,884.6,4.514,0.534,4372.7,725.064",{0.844,1.639,55793.3,5020.64,7.337,0.929,39227.9,2964.94},{0.853,1.404
,11167.3,2679.7,6.773,1.742,16235.9,1160.08},{0.571,1.118,10887.9,6823.,4.958,0.637,11174.3,669.3321, {1.096,0.48,54796.3,
35862.4,4.289,0.854,41925.6,5421.9},{0.883,1.038,50221.3,49561.7,7.86,1.598,105696.,9727.86}, {0.552,0.633,58594.9,42157.
3,2.572,0.898,94778.,8251.01},{1.108,0.534,40654.,24977.6,4.587,0.854,30482.,4205.13}, {1.322,0.307,74399.1,66073.2,5.079,
1.08,64121.5,6043.67},{0.878,0.987,2532.5,1749.71,6.315,0.826,2359.49,224.434},{0.488,1.153,51793.1,25229.,4.221,0.975,84
690.2,3623.73},{0.903,1.204,56681.2,36896.8,7.825,0.617,36835.2,2941.41},{0.958,0.316,28347.4,22595.3,2.91,1.754,47414.6,
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676.715},{1.339,0.76,52072.3,7126.1,5.26,1.772,46091.7,5413.65},{1.547,0.375,35652.8,27021.4,7.194,0.528,17486.,6078.62},
{0.91,0.926,21209.2,10157.,5.776,0.47,11183.7,2053.05},{1.335,0.77,36220.8,21938.5,7.375,1.684,41647.,3855.91},{1.078,1.2
22,63212.2,7845.62,7.02,0.582,27046.6,5050.89}, {0.84,0.546,65743.2,50044.5,3.507,1.313,101643.,8451.4},{1.159,0.401,4844
4.7,45648.5,5.081,0.734,40280.6,8947.99},{0.877,1.093,28015.,19223.3,7.769,0.631,24067.4,4363.53},{0.815,0.665,38914.3,97
03.54,2.959,0.576,20988.4,2724.47},{1.17,0.529,64657.3,37661.9,4.711,1.79,88895.7,8680.13},{0.57,1.357,17190.1,12944.1,6.
846,1.717,49865.9,2066.8},{0.988,0.928,17032.3,12392.8,6.357,1.754,26629.9,354.948}, {1.055,0.389,12895.6,9842.55,3.794,0.
751,9345.22,1068.74},{0.725,0.887,23343.2,11356.2,3.924,1.786,44754.9,1258.67},{1.348,0.668,50983.9,25494.6,6.399,1.204,
40529.,5134.04},{1.17,1.39,6434.01,1193.38,7.926,1.41,4816.63,145.344},{0.711,1.085,56437.2,9392.21,4.033,1.241,66250.6,5
031.05},{0.487,0.819,37594.5,31285.9,3.43,0.704,59545.6,5337.61},{0.803,0.496,30057.,16285.9,2.752,0.441,15120.3,1848.74
1,10.795,1.079,56531.5,36349.,6.069,0.922,60165.4,3790.59', {0.768,0.994,4117.49,2534.55,5.367,0.521,2597.08,211.716}, {0.4
95,1.053,31098.9,18482.3,4.23,0.523,31305.3,2520.07},{1.144,0.4,11987.3,9372.41,4.399,0.776,8507.84,1082.7},{1.133,0.55,2
7556.,20477.2,5.067,0.994,23423.8,1909.38},{1.14,0.737,11971.5,956.951,3.85,1.035,6093.89,189.389}, {0.569,1.164,23070.6,6
552.8,4.118,1.148,33867.1,1971.64},{0.533,1.562,32684.2,16373.5,6.769,1.789,86717.9,1816.6}, {0.764,1.001,70029.5,12276 2,
3.898,1.537,95190.5,7500.82},1.031,0.324,4841.89,2120.26,2.765,0.946,3937.85,652.086}, {1.164,1.221,21345.2,1822.49,6.76
5,1.149,14013.9,1715.03}, {1.257,0.868,26460.6,8286.81,6.777,0.774,15197.4,3360.86},{1.242,0.417,39315.5,34477.7,5.255,0.9
72,31680.1,2426.03},{0.95,0.683,56959.8,4048.13,3.199,0.733,31656.7,6015.57},{0.782,1.254,51583.1,32714.1,7.635,1.031,69
952.,8017.28},{1.168,0.852,13766.7,11594.1,7.957,1.681,21470.,2371.91},{0.725,0.965,42216.8,31481.5,5.002,1.652,85449.7,9
04.304},{0.453,1.88,23257.5,2248.51,6.166,0.871,25845.7,442.323},{0.61,0.628,39792.1,35574.1,2.918,1.734,109710.,1753.95
1,{0.501,1.263,13670.5,5753.3,4.988,0.967,23014.2,1892.82}, {1.187,0.37,60306.1,41050.1,4.135,1.118,52051.4,3790.34},{0.74
6,1.154,70499.1,37542.8,5.703,1.729,133945.,5006.19*}, {1.35,0.354,17670.5,15863.7,5.613,1.038,14556.8,1488.15},{1.463,0.12
7,14627.5,14302.,5.057,0.586,6989.98,1157.49},{1.057,0.886,35375.3,33041.1,7.815,1.037,40087.1,4627.72},{0.696,1.258,606
19.2,55512.4,7.518,1.131,100498.,3201.79},{0.695,1.329,41044.8,6585.23,5.058,1.758,67920.1,3947.29},{0.956,1.236,37714.9,
10730.4,6.239,1.187,31022.,606.718},{0.672,0.977,59147.3,8493.66,3.435,0.626,38478.6,4050.62}, { 1.182,0.764,48148.4,32597
4,7.182,0.748,35866.5,7813.96},{0.981,1.031,37375.7,3685.09,4.947,0.585,15476.7,2145.27},{0.951,0.722,29155.9,22158.8.5.
589,0.508,18853.5,3762.47},11.506,0.713,40354.8,6948.76,7.066,0.418,11826.3,4275.45},{0.494,1.061,25703.4,22189.5,4.603,
0.744,37751.6,843.101},{0.578,1.717,12724.6,945.807,6.214,1.493,20546.6,1174.59},{0.598,1.592,6 1878.5,27449.5,7.498,1 38
8,119089.,6624.2},{0.608,1.245,55073.8,50079.6,6.769,1.456,134822.,4374.19},{0.619,0.766,52915.7,16668.1,2.535,1.55,8903
3.9,1201.4},{1.081,0.553,19148.1,14932.1,4.807,1.649,27431.3,1164.73},{0.542,1.265,35526.1,1954.98,3.632,1.787,68058.8,29
30.6},{1.27,0.517,45562.7,40752.9,6.922,0.405,21782.3,6685.65},{1.279,0.555,20202.6,20140.1,6.848,0.861,14835.7,1040.74} ,
{1.026,0.673,22554.3,16033.1,5.55,0.596,15429.2,3193.71},10.416,1.329,20016.9,18622.7,6.048,1.411,69262.2,1420.03},{1.30
7,0.912,49969.8,3856.46,5.718,1.21,30708.9,4331.41},{0.813,0.492,11932.1,6249.59,2.76,0.418,5628.97,747.966},{0.898,0.734
,23237.8,17907.7,5.073,0.941,26090.8,3233.45},{0.638,1.565,62139.7,27101.,7.696,1.496,124153.,8821.1},{1.199,0.553,53650.
9,52029.6,6.726,0.583,36529.,8835.1,{1.198,0.311,67730.,20364.4,2.986,1.666,65643.5,3927.52},{1.13,0.891,70863.4,49170.9,
6.979,1.64,90484.6,2403.86},{0.728,1.382,10343.1,2660.01,6.065,1.709,17747.9,1284.92},{0.495,1.864,43339.1,5862.78,6.902,
0.94,53754.4,2447.42},{0.707,1.451,31927.7,15904.7,7.523,1.65,64287.1,4191.3},{0.614,0.661,33322.9,23771.8,2.994,0.938,51
620.4,5235.43},{1.157,0.591,33787.3,2997.38,3.35,1.728,28490.7,858.504}, {1.194,0.763,34253.4,23273.1,6.715,1.084,29920.2,
2909.951,{0.478,1.621,73354.1,19635.9,6.143,1.365,154693.,8197.69}, {1.285,0.636,14256.9,5061.46,5.03,1.704,13272.8,388.0
91},{0.682,1.515,61474.2,26493.7,7.022,1.559,104507.,1885.14},{0.952,0.551,4407.32,2868.49,3.808,0.536,2190.68,117.514},
{0.769,1.051,17471.3,3929.35,4.254,1.257,19398.,1144.87},{0.796,1.499,43978.7,5576.15,6.322,0.964,33800.6,1993.84", {0.62
4,1.006,48134.1,33667.,5.081,0.619,50891.6,5751.63},41.11,0.858,10336.,2219.89,4.868,0.892,5544.35,371.92},{1.183,0.543,6
4501.3,31983.2,4.529,1.084,47653.3,2838.8},{0.749,1.024,69611.7,47357.1,5.387,1.108,90882.2,2637.03},{0.434,1.369,31795.
6,29027.1,6.604,1.733,134789.,5183.7},40.735,1.023,28862.8,15070.6,5.521,0.457,18649.8,2956.85}, {0.646,0.808,46664.4,326
17.7,3.768,1.217,83288.9,5350.85},{0.716,1.407,47649.8,23696.7,6.928,1.706,90042.6,2569.29}, {1.088,1.097,7882.56,2653.74,
7.115,1.085,6704.74,975.586},{0.604,1.173,44196.1,37232.3,6.497,0.48,39620.,3678.67},{0.536,1.205,49389.4,12071.4,4.127,1
279,86116.6,6050.4},{1.064,0.286,40499.9,24680.6,3.084,0.461,18298.7,3703.14}, {1.146,1.028,69440.5,38303.5,7.777,1.541,8
4397.1,8284.74},{0.951,1.145,60516.8,30817.4,6.755,0.621,31358.2,977.082}, {0.465,1.597,62113.7,16605.6,5.628,1.569,14324
5.3849.781,{1.287,0.292,35575.3,19765.9,4.007,1.178,31077.4,5196.27},{0.921,1.269,42513.9,26037.2,7.853,1.375,53422.8,13
29.531,{0.675,1.05,23395.5,1327.24,3.313,1.499,30529.5,1757.72},40.909,0.434,34624.6,13150.4,2.715,0.626,21905.2,4436.5},
{0.785,0.784,52976.3,33955.1,4.186,1.562,95197.4,5814.87},{0.638,1.095,19708.,7351.2,4.41,1.452,35174.9,2373.21},{0.96,0.
342,46915.7,22051.6,2.589,0.955,40794.1,5520.13},{1.1,0.258,54459.,23216.4,2.641,1.189,44159.7,1973.85},{0.816,0.689,436
53.1,3670.2,2.522,1.552,48704.5,2649.48},{0.851,1.408,25075.9,10524.6,7.478.0.844,18894.3,693.887},{0.931,0.855,39975.8,3
2915.5,6.018,1.582,68077.7,4220.51},{0.864,0.872,37542.5,28149.6,5.59,1.039,45505.4,4016.43},{0.478,1.145,3053.49,2014.3
2,4.42,1.444,7855.12,95.419},{1.293,0.366,59156.9,22779.6,3.963,1.053,40770.8,6532.96}, {1.802,0.097,59458.8,41837.6,6.253
,0.564,22929.1,6901.58},{1.607,0.847,17824.9,2067.96,7.486,0.938,8026.58,1771.99}, {0.886,0.759,56073.,49824.,5.324,0.884,
59241.4,4477.9},10.829,1.181,62403.3,40493.7,7.05,1.224,85756.3,5778.34},{1.204,0.465,54288.9,3296.5,2.978,0.819,20258.3,
631.727},{1.255,0.845,59558.1,39321.6,7.526,1.523,65788.9,4377.36},10.972,0.858,57430.6,52107.5,6.458,1.382,81124.,2265.
19},41.297,0.603,28687.1,10536.1,5.33,0.652,12816.9,2417.891,{0.851,1.526,49430.8,9295.23,7.036,1.285,48706.3,2330.67}, {
0.971,1.091,74069.8,30702.4,6.704,0.964,66116.4,9043.35},{1.015,0.903,59395.9,9355.78,4.656,0.766,32276.8,4415.},{1.154,1
.035,42008.8,19282.5,7.988,0.83,30173.2,5638.95},{0.932,1.144,19888.1,2172.62,5.102,1.415,19287.9,1600.57},{1.223,0.952,7
3638.8,33427.,7.793,0.552,33089.1,6440.19},{0.639,1.493,16411.2,9744.56,7.292,1.67,34801.8,308.744}, {1.185,0.545,39554.,2
5847.6,4.982,1.605,46228.4,1592.41},{1.14,0.957,59362.4,38832.9,7.765,0.652,33320.,3702.93}, {1.334,0.23,8318.21,1840.52,3
.018,1.607,6714.34,560.945}, {1.359,0.093,12633.3,4712.43,2.983,0.483,4708.67,1589.1},{1.206,1.275,19834.4,1053.49,6.995,1
.671,17182.9,1795.111,{0.521,1.693,54829.4,6942.63,6.492,0.886,67601.1,5767.26},{1.202,1.083,37793.7,5871.51,7.081,0.52,1
3557.3,2859.161,10.957,0.448,58942.8,32715.5,3.166,0.64,34621.,3257.74},10.842,0.645,30899.1,29798.7,4.508,0.774,31227.6,
2408.36},{0.42,1.295,46686.8,28955.5,5.037,1.152,114212.,4149.4},{1.207,1.186,40078.3,12586.8,7.701,1.568,36537.,1581.02
1,10.454,1.932,38400.2,11805.4,7.841,1.349,81279.3,2128.3},{0.789,1.435,61906.4,12684.1,6.286,1.162,61038.4,3230.83 1}, {0.3
98,1.1,22095.6,5273.13,2.856,1.632,59147.9,1293.55},{0.726,1.374,10508.5,2886.21,5.706,1.241,11842.6,211.707},{0.626,1.34
6,27157.7,15280.1,6.439,1.556,58928.9,2970.68}, {1.466,0.528,9265.46,1894.08,5.019,0.711,3246.06,470.523},{1.067,0.145,48
689.1,40186.,2.68,1.427,61533.3,2004.37},10.764,0.468,25230.8,24088.6,3.042,1.445,51015.,3369.22},{1.062,0.551,55048.8,53
903.5,5.352,1.34,79059.,8246.65},{0.914,0.674,29272.5,23482.3,4.967,0.517,18960.3,2962.22},{0.464,0.791,43461.1,39402.1,3
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.087,0.454,43189.,1427.93},{1.007,1.297,18333.,1248.58,5.93,1.529,16391.1,950.62}, {0.477,1.686,63848.5,20741.1,6.42,1.679,
158466.,3484.56},{1.195,0.857,33332.3,9885.9,5.962,1.166,26764.4,4195.43},{1.213,0.97,54550.1,15620.3,6.32,1.779,56503.,3
617.43},{1.275,0.447,39125.5,16888.2,4.389,1.252,32188.2,4006.98},{0.651,1.155,46960.2,13472.5,4.539,1.451,78453.3,5885.
26},{1.22,0.712,65963.8,27467.2,5.397,0.94,38881.8,2256.01},{0.754,1.098,2881.65,1721.48,5.533,1.092,3422.81,56.235},{1.1
25,0.518,34226.3,25871.2,4.963,0.572,18123.6,2339.33}, {1.14,0.847,7003.32,5085.15,7.226,0.733,4558.44,496.842 },{1.342,0.3
75,62790.,48898.5,5.423,0.859,42743.1,6168.64},10.877,1.106,4099.71,2720.,6.938,0.706,31 10.98,230.561 }, { 1.738,0.048,8546.
52,7210.62,5.949,0.498,3569.1,1299.94},{1.323,0.618,12768.5,10018.5,6.874,0.606,5695.64,400.42}, {1.265.,0.591,48811.4,100
28.,4.221,1.263,31661.3,1883.34},{1.425,0.399,47891.4,38749.,6.411,0.887,36584.3,8475.01},{1.089,0.769,8515.64,6875.72.6.
479,1.609,12752.9,1031.2},{0.473,1.958,59602.7,7655.62,7.162,0.426,33730.3,1148.51},{0.869,1.13,34636.9,7931.04,5.383,1.1
5,34212.3,3675.65},{1.013,0.992,72472.,5238.2,5.376,0.471,28854.2,7279.67},{1.171,0.359,24354.5,23685.5,4.874,0.93,24 532.
4,4758.35},{1.341,0.061,6241.37,2953.5,2.907,0.814,3247.26,455.022},{0.942,1.037,14729.7,11994.4,7.247,1.41,21151.6,747.6
861,{0.895,1.135,10104.6,4898.97,6.221,0.939,8210.7,214.926},{0.765,1.596,74938.4,10325.7,6.781,1.317,83296.5,4845.55} , {
1.189,0.819,37879.8,6865.05,4.798,1.543,30003.1,756.7211,{0.999,0.329,67803.,40257.4,2.833,1.557,88866.2,4088.39}, {0.666,
1.589,37387.9,10262.9,6.984,0.964,39318.5,2227.01},{1.173,0.063,60602.,42750.3,2.606,0.497,24500.6,2582.64}, {0.803,1.495,
23324.1,9341.68,7.837,1.131,25732.5,1428.89},{1.03,0.8,11684.3,2618.48,4.618,0.402,3721.62,682.382},{1.209,1.042,15271..6
619.47,7.869,1.253,13858.4,1773.35},{0.961,0.903,45174.,20689.,5.123,1.012,36025.7,934.771},{0.672,1.203,37003.8,9076.96,
4.437,1.761,62589.1,1169.11},40.5,1.48,37643.5,3437.06,4.803,1.106,54826.7,3816.08,{0.775.,0.943,8364.22,685.804,3.637,0.
42,3147.78,448.398},{0.686,1.037,42514.,38793.,5.918,0.749,48471.6,2372.74},{0.655,0.568,55610.5,51531.6,2.997,1.443,131
154.,9258.331,{0.74,0.981,69380.6,68814.8,6.065,1.108,110517.,4321.86},{0.507,0.746,29686.1,25332.6,2.982,0.589,33992.1,1
176.59},{1.257,0.77,9299.64,6108.22,6.892,1.644,10583.8,399.527},{0.998.0.536,57954.4,47332.5,4.288.1.006,54486.4,1158.5
4},10.936,0.767,59011.1,14764.2,3.689,1.739,72564.8,2885.73},{0.514,0.787,44305.5,30588.5,2.997,1.3,104643.,5703.35},{0.9
37,1.423,20437.9,2563.94,7.65,0.721,12757.,2235.74},10.432,1.068,51362.5,41516.6,4.36,0.615,74753.8,3904.27},{0.525,1.432
,13930.8,6856.82,6.033,0.929,20234.7,786.084 1, {1.822,0.36,4684.28,1477.55,6.789,0.561,1457.45,469.428},{1.418,0.336,6980
7.42157.9,5.13,0.892,44249.2,8094.4},{0.833,0.999,50458.3,15909.4,4.477,1.797,74596.6,1902.75}, {0.446,1.804,5553.97,908.
582,6.364,1.13,9184.68,339.9861,{0.966,0.937,8241.04,7240.88,7.347,1.026,9873.78,1122.77},{1.052,1.443,11155.3,1039.09,6.
982,0.831,5060.1,157.836},{0.81,0.747,35872.1,19299.6,3.813,1.638,59661.2,2691.7},{0.46,1.24,32871.4,25651.6,5.209,1.461,
95920.,1252.62},{1.036,0.633,54718.9,33872.3,4.625,0.429,19961.1,1277.06},{0.966,0.621,7600.34,3210.54,3.813,0.767,5137.
54,649.974},{0.722,0.755,57156.2,32705.7,3.566,1.45,99877.5,6358.28 ,{0.646,0.972,30146.1,17976.7,4.554,0.535,23699.4,2 1
71.29},{1.27,0.739,68635.4,51823.8,7.33,1.542,82472.,7244.68},{0.697,0.991,42380.4,39561.2,5.606,1.574,96984.4,2622.} . { 1.
12,0.879,68809.,50935.3,7.047,1.774,99570.,3434.63},10.739,1.407,42523.9,22984.2,7.388,1.383,66542.3,2703.96}, { 1.386,0.64
8,51010.,33037.1,7.918,0.548,26608.6,8112.5},{0.947,0.589,8706.81,8265.55,4.758,0.622,6200.21,489.341},{0.761,0.503,9949.
99,7952.45,2.955,1.326,17083.4,1128.54},{1.001,0.381,32321.6,27186.8,3.678,0.504,18176.,2693.9}, {1.104,0.609,44379.4,167
01.4,4.151,0.944,28943.9,2232.04},{1.127,0.136,9135.43,6814.42,2.801,0.565,4400.26,390.347},{0.913,1.474,15934.,5310.23,7
.768,1.334,16334.3,458.289}, {0.745,0.952,39620.8,6892.87,3.819,0.843,33776.9,4582.65},{0.605,1.46,10188.4,4837.06,6.44,1.
12,14593.4,317.454},{1.212,0.672,35526.7,28621.6,6.731,0.609,18971.1,2247.71},{0.403,1.569,42061.5,30782.7,6.869,1.493,1
40315.,1822.25},{0.945,0.376,65375.3,26305.9,2.506,1.02,55200.5,4828.64},{0.572,1.105,68104.2,42871.7,4.682,1.312,133215
,3128.43},{0.635,1.761,3359.92,244.277,7.244,0.711,2567.76,236.367},{0.637,1.416,25349.4,10822.4,6.44,1.216,39147.9,2205
211,{0.725,0.524,25053.6,22152.5,3.092,1.186,44816.8,4582.57},{1.395,0.216,19771.8,6526.54,3.485,1.741,18339.9,1809.72},
{0.694,1.546,12851.,1251.25,7.06,0.555,8386.4,1313.14},{0.93,1.039,21771.7,17059.6,7.513,1.387,34927.6,3844.7},{1.086,1 .4
13,44669.4,2661.61,6.953,1.015,24567.8,1518.83},{0.664,1.361,20520.9,12338.,6.862,1.286,34673.1,1422.78},{0.957,1.009,16
817.3,14647.7,7.5,1.617,29236.6,1741.68},{0.419,1.445,74995.9,47992.6,6.016,0.448,71904.6,2306.8 }, {1.285,0.709,50434.7,35
129.5,7.191,1.208,49484.9,7283.24},{0.561,1.347,19478.2,16050.9,7.265,0.607,22475.9,1490.28},{0.653,0.89,51775.7,17995.8,
3.242,1.553,85537.,1592.12},{0.791,1.318,12182.1,2676.17,5.694,1.523,15775.6,815.955},{0.536,1.072,70931.8,24266.6,3.573,
1.174,110696.,3277.21},{0.987,0.733,49425.8,38480.7,5.313,0.952,44029.7,1215.72},{0.672,1.219,50106.1,12598.5.4.717,1.71
9,89289.5,4761.},{0.904,1.056,56707.8,33878.3,6.711,0.932,56988.8,6516.68}, {0.632,1.505,26891.3,8587.37,6.529,0.672,2169
5.4,1310.66},{1.026,0.921,56124.3,39537.5.6.597,1.649,81920.2,3514.02},{1.121,0.37,2710.26,1021.56,3.186,1.155,2286.96,31
9.46},{1.158,0.299,69018.7,64948.1,4.167,1.06,66995.8,5040.05},{1.56,0.685,54638.9,14794.9,6.814,1.235,34506.4,5778.43},{
0.573,1.527,5554.14,2583.86,6.605,1.636,12108.5,219.39}, {1.147,0.815,11165.9,5739.01,6.409,0.958,9132.68,1538.51},{1.057,
0.602,48451.9,42450.3,5.69,0.715,41256.2,8206.1},{1.182,0.307,26583.,12654.4,3.411,0.584,12112.,2163.58},{1.279,1.099,553
86.7,17339.8,7.945,1.388,47056.,5329.98}, {0.871,0.749,65747.6,57049.,5.059,0.956,73850.7,4525.04}, {1.423,0.748,58016.9,17
854.7,6.433,1.182,36600.3,4048.3},{1.111,0.621,40700.8,14941.7,4.192,1.114,30228.5,1856.32},{1.365,0.821,73811.8,33222.9,
7.229,1.544,69547.6,6948.84},{1.039,0.658,16114.7,15006.8,5.902,0.405,7233.43,903.162},{0.854,0.793,13451.,7112.24,4.299,
1.14,15120.9,966.517},{0.587,1.748,45851.1,11232.5,7.964,0.532,33347.8,3009.44 ", {1.337,0.545,68651.,31129.8,5.248,1.046,4
2836.2,3162.85},{0.732,1.359,47213.,8798.98,5.234,1.335,52405.7,718.498},{0.668,1.113,19762.4,16056.8,5.934,1.12,32209.5,
1197.07},{1.386,0.121,4462.72,1156.01,2.877,1.432,3241.83,333.787},{0.715,0.739,53007.,43822.5,4.04,0.647,48926.4,3425.3
51,10.839,0.435,26550.2,19053.4,2.784,1.523,41980.7,480.762},{0.601,1.15,58174.5,34058.1,5.231,1.329,117406.,7924.27}, 0.
9,0.678,74183.6,10088.5,3.128,0.434,26394.1,4446.25},{1.15,0.672,23190.,21591.6,6.676,1.228,27371.4,2703.35},{0.666,0.881
,19166.6,15813.8,4.527,1.329,37970.9,1855.51},{0.995,0.984,20557.7,6675.87,5.475,1.701,26676.1,2277.99},{1.045,0.966,141
96.4,8634.06,6.84,1.623,20189.1,1692.42},{0.601,1.198,65908.7,17587.2,4.195,1.416,103391.,2553.89},{1.37,0.932,35186.7,10
518.,7.18,1.514,28670.,2571.76},{1.284,0.256,19467.7,14874.1,4.259,1.713,26453.,3242.99}, {0.483,0.924,9478.02,7285.08,3.6
95,0.994,19208.5,1008.24}, {0.722,0.92,67239.3,57573.1,5.334,1.242,123710.,10041 .2}, {0.859,1.201,36447.1,12598..6.125,1.41
6,46870.,3804.09}, {1.072,0.288,11261.,10444.9,3.63,1.781,20185.7,1907.87},{1.072,0.564,20885.7,11702.7,4.342,1.398,24346.
2472.67},10.691,0.717,37578.8,24951.8,3.353,1.706,81294.2,2724.05},{1.14,0.116,33388.4,25764.4,2.809,1.382,40582.9,45 19.
59},10.602,1.838,40960.2,8286.,7.775,1.761,82755.4,4261.5},10.653,0.891,22954.,6733.37,3.245,1.294,32982.1,2135.121,{0.89
1,1.447,7769.,910.949,6.754,1.04,6112.93,587.544},{1.522,0.49,41064.8,31536.3,7.685,0.648,21045.4,4831.71},{1.311,0.359,4
8486.,24978.9,4.26,1.744,52521.2,3230.21},{1.179,0.631,41412.,38974.7,6.507,1.528,56910.9,3821.83},{1.231,0.092,61737.2,5
8633.9,3.407,0.62,32037.1,1722.39},{0.88,1.268,27610.9,10707.7,6.921,1.698,43393.4,3757.7},{1.241,0.74,24794.6,20902.4,7.
735,1.353,30709.2,4484.06},{0.463,1.303,29688.8,6063.25,4.228.0.908,42608.2,3151.44},{0.757,0.821,6578.11,4831.59,4.523,
1.447,12207.6,853.613},{1.113,0.524,63442.6,56321.2,5.14,0.502,29111.1,1728.57},{0.538,0.955,28496.6,22997.1,4.202,0.784,
40932.3,1836.97},{1.461,0.319,63113.4,42312.,5.474,1.265,56793.7,10063.1}, {0.687,0.908,5059.25,2073.33,3.731,0.886,5012.
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74,256.763},{1.326,0.963,70105.4,25014.7,7.417,1.228,49880.9,4325.68},{0.999,0.351,11204.5,10730.5,3.631,1.303,15773.1,1
253.89},10.992,1.295,19646.5,6404.91,7.241,1.493,21653.2,1245.66},10.776,1.014,65101.9,17901.1,4.385,0.841,52408.3,4524.
22},{0.859,1.296,14508.8,2737.4,6.33,0.984,12844.8,1701.79},{1.072,1.205,12484.2,4025.96,7.327,1.697,15229.2,1392.16},{0.
98,1.018,54629.8,50168.3,7.835,0.898,51251.9,2137.25}, {0.463,1.079,68443.6,52846.4,4.308,0.983,135027.,2946.71},{0.789, 1.
165,43399.3,32531.,7.026,1.716,92182.4,5549.54},{0.463,1.695,72168.4,31023.,6.959,1.161,139558.,3628.83},{0.542,0.77,430
24.9,25171.,2.834,1.045,71728.,3534.78},{0.699,1.254,20745.7,17500.8,7.32,1.5,44575.8,1895.08},0.739,0.539,20108.2,10851
8,2.739,0.763,20127.6,3060.89}, {0.889,1.115,27373.4,15536.5,6.342,1.251,30943.3,481.051},{0.973,0.311,42087.8,26582.1,2.
79,0.847,35747.1,5085.45},{0.445,1.775,42802.,15468.5,6.843,1.073,72806.5,878.265},{1.256,1.08,30541.3,6450.62,7.692,0.57
5,12028.9,2511.45},10.892,0.595,44225.5,5529.62,2.509,1.388,40113.3,1108.55},{1.05,0.994,45426.4,35017.1,7.686,1.121,475
40.5,3145.46},{0.598,0.824,70095.2,19724.1,2.691,1.719,141345.,7216.53},{0.48,1.745,41905.4,11396.9,6.722,0.762,471 18.1,1
710.69},{1.237,0.502,72986.1,50567.2,5.286,0.421,23998.9,2515.95},{0.628,0.675,43810.3,37742.9,3.252,0.67,46796.9,2199.1
1},{0.734,0.725,56927.3,56695.,4.627,0.938,89050.7,11071.1},{1.277,0.598,12009.1,8970.58,6.269,1.601,14369.5,997.145},{1.
132,0.284,67485.9,28293.5,2.863,1.629,73439.6,4034.64},{1.349,0.753,29558.8,9935.57,6.273,0.931,16540.,2293.65},{0.671,0.
732,59048.4,12323.1,2.524,0.691,42099.3,3522.77},{0.688,1.582,57874.,19489.,7.128,1.11,66863.,2065.49},{0.75,1.108,60313.
4,48972.1,6.499,0.807,63999.5,3038.111,{0.643,1.257,27853.,3630.39,4.404,1.323,37322.4,2530.26 },{0.713,1.073,51102.1,343
83.6,5.358,1.588,97016.2,1066.72},{0.754,0.843,42250.8,19497.9,3.828,1.493,65637.4,2894.78 , {1.418,0.733,71370.3,23860.1,
6.701,0.762,33327.3,6181.8},{1.384,0.613,62854.2,37183.,6.767,0.615,28022.5,4762.23},{1.295,0.379,3176.78,2946.2,5.532,1.
372,3684.84,390.485},{1.098,0.161,6707.41,6079.6,3.026,0.831,5117.91,268.946},{0.452,1.142,55311.,17939.9,3.483,0.66,569
48.9,1596.76},{1.036,1.064,44228.5,5395.61,5.625,0.763,24262.2,3984.91},{0.629,1.387,16821.4,12886.1,7.614,1.006,26491.6,
1313.57},{0.398,1.12,47264.5,17596.1,3.2,1.243,104257.,1233.14}, {1.402,0.434,9907.69,4539.4,5.034,1.752,10295.,1104.54},{
0.767,0.798,27168.7,5662.74,3.125,1.609,39208.3,3178.75},{0.54,0.671,31135.5,21737.4,2.611,0.696,38001.,.2461.5},{0.851, 1.
521,38293.1,9552.51,7.493,1.07,34109.6,2137.34},{1.277,0.586,40699.6,29302.2,6.163,1.533,47771.1,4691 .2}, {1.288,0.687,70
073.6,45122.5,6.64,1.388,70531.5,6710.59},{1.01,0.921,71306.8,68537.6,7.588,1.086,83094.1,5457.7},{0.683,1.212,50530.4,14
670.2,4.79,1.465,74988.7,2709.93},{1.114,0.872,26427.,19989.8,6.964,1.253,26883.1,569.323}, {1.065,0.88,34279.8,27668.6,7.
48,0.495,18081.2,2627.51},{0.815,1.59,29799.9,4372.25,6.948,0.754,17232.4,741.464},{0.923,0.949,2502.47,2188.1,7.172,1.22
6,3810.25,464.216},{1.182,1.329,25453.,2120.81,6.908,1.686,20329.8,440.409}, {1.495,0.054,3533.72,3367.24,4.702,0.744,208
9.39,371.044},{1.06,0.745,52485.3,21496.2,4.888,0.813,33869.2,4101.22},{0.529,1.23,19266.3,14152.1,5.549,1.485,50111.1,14
96.05},{0.891,0.353,17838.1,10907.6,2.534,1.219,21222.,1317.51},{0.904,0.909,38135.,12163.4,4.457,1.778,53274.4,2559.86},
{0.944,1.075,15397.4,7932.35,6.506,1.38,19271.9,1427.48},{1.185,0.994,16779.2,8683.06,7.723,0.751,9631.48,1112.29},{0.97
4,1.01,21334.3,7971.07,6.486,0.487,10756.3,2278.35},{0.471,1.288,70813.8,70737.,6.218,1.683,257694.,1982.23},{0.973,0.5 12
,13483.2,1728.96,2.545,1.733,14782.,992.184},{0.97,0.911,29257.3,12325.6,5.302,1.735,42659.6,3731.45},{0.698,1.58,15314.6
,6940.09,7.739,1.682,28227.6,685.008},{1.011,0.443,23257.5,18362.1,3.843,1.496,33281.3,2047.32},{1.51,0.318,33497.8,4933.
16,3.956,1.342,20983.8,3555.28},10.52,0.729,68341.2,63146.1,3.089,1.529,207947.,8549.26},{1.063,0.599,2992.81,1523.35,4.3
7,0.684,1677.15,181.461},{0.83,0.617,48436.5,29994.2,3.69,0.819,48641.5,7276.35},{1.465,0.216,43717.7,11089.1,3.612,1.245
27962.5,4385.1},{1.022,1.337,41636.7,4761.44,6.438,0.812,20022.3,981.465},{0.995,0.736,42426.,3110.66,3.264,1.63,39285 .4
,1490.56},{1.407,0.568,4413.2,2599.05,6.647,0.872,2811.51,538.938},{1.214,0.593,73506.2,34500.5,5.222,0.793,46692.4,9217.
78},{1.081,0.377,73814.4,40140.3,3.431,0.532,34220.1,5305.78},{0.931,0.735,74149.2,17767.4,3.744,0.965,59470.5,8512.65},
{1.029,0.504,5037.7,4156.64,4.509,0.86,4575.07,596.96},{0.45,1.365,53347.6,42242.4,5.987,1.186,129770.,1583.98,{1.407,0.
262,33717.9,18252.9,4.387,0.464,10039.6,1364.39}, {0.465,1.18,20127.5,7875.96,3.881,1.286,40981.2,1022.69},{1.659,0.019,3
5643.2,24230.3,4.728,0.95,23040.9,5886.22},{1.338,0.643,55663.5,41410.2,7.153,1.386,59081.9,7122.98},{0.574,1.711,4044.4
7,527.036,6.589,1.151,5441.35,351.855},{0.568,1.247,56783.1,44950.,6.452,1.079,113432.,8054.54}, {1.149,0.252,72996.3,503
41.3,3.385,0.879,54274.6,6459.95},{0.51,1.328,73907.5,47461.5,5.683,1.17,146344.,3089.59}, {1.288,0.112,37589.7,26596.2,3.
34,1.576,41646.7,2289.88},{0.533,0.916,49683.5,21340.1,3.035,1.526,105196.,1883.43}, {0.868,0.754,59867.2,58025.1,5.308, 1.
144,83687.1,4183.37},{0.958,1.291,28023.5,11708.8,7.745,1.451,35501.5,3241.14},{1.421,0.085,60022.4,24346.1,3.2,1.593 55
758.5,8252.91},{1.002,0.421,67563.3,32964.6,3.136,0.61,35847.6,4364.58},{1.228.0.136,42238.9,31741.,3.284,1.571,53969.8,6
317.52},{1.174,0.798,35177.4,31505.,7.761,0.974,32260.6,3450.47},10.85,0.892,71989.7,30515.4,4.548,0.644,44089.4,3456.37
1,11.204,0.438,7327.04,4014.47,4.294,1.729,9307.53,991.134},{0.848,1.,7798.16,7007.05,6.542,1.571,14159.5,283.57},{1.114,
1.238,71194.8,19220.9,7.598,1.69,82169.3,8745.69},{1.198,0.477,29602.1,18715.5,5.185,0.429,13328.,3909.62},{0.656,1.597,4
4407.9,13542.6,6.929,1.63,78212.5,2837.53},{0.606,1.71,34474.6,1739.1,6.671,0.815,31776.2,3104.05},{0.926,1.059,53815.3,2
2434.1,5.796,1.796,80992.4,4533.42}, {1.388,0.403,57244.8,57243.,6.591,1.16,55898.3,7039.64}, {1.282,0.979,15946.7,5790.9,7
352,1.246,12248.5,1228.92},{0.913,0.689,32876.7,31070.4,5.065,0.954,35184.1,1321.8},{1.209,0.714,17775.6,15530.5,7.351,0
738,12226.2,1598.18},{1.23,1.161,14375.4,812.895,7.885,0.478,5073.49,1459.28 },{1.146,0.863,22876.5,9895.01,6.341,1.013,1
8452.4,2907.23},{0.843,0.64,53691.6,53196.5,4.413,1.309,86077.7,2261.88}, {1.388,0.707,59499.2,30579.5,7.136,1.178,48580.
4,8268.65},{1.528,0.497,31407.6,8945.35,5.545,0.79,13103.3,2320.77},{0.729,1.579,6118.1,892.433,6.665,0.913,5091.85,345.9
23},{1.004,1.201,3771.59,1801.03,7.277,1.186,3405.01,76.37},{1.438,1.046,65778.2,3536.76,7.163,1.061,32944.5,5451.9} 1.1
98,1.09,61341.,14249.8,6.639,1.006,34383.7,1840.08}, {0.486,1.498,56277.9,45904.8,7.664,1.553,184384.,8243.91},{0.986,1.10
9,22949.8,18258.9,7.978,1.659,36031.7,888.045},{1.066,0.725,68142.6,36224.6,5.068,1.18,63816.3,4552.17},10.701,1.781,662
17.4,7116.07,7.705,1.111,71291.,5830.09}, {1.253,0.532,20752.5,13210.4,5.352,1.749,26604.4,2409.43 }, {0.867,0.34,18550.4,15
391.3,2.67,1.19,24040.8,639.636', {1.826,0.087,64736.8,4954.41,4.017,0.634,17710.3,5521.97},10.931,0.885,35322.5,6787.23.4
525,0.718,22362.2,4166.15},{0.976,0.72,11400.1,8257.96,5.139,1.532,17178.2,1290.89},{1.57,0.331,65651.7,23609.8,5.56,0.4
04,21276.4,8872.91},10.953,1.291,25620.2,8095.37,6.94,1.646,32268.6,1890.46},{0.85,0.272,5515.06,5471.7,2.668,0.508,4318.
45,904.689},{1.25,0.296,69971.1,5049.72,2.702,0.421,16566.7,3568.46}, {0.962,1.469,50705.,5665.83,7.806,0.596,24046.6,375
9.931,{1.188,0.34,45760.9,41656.2,4.504,1.09,43272.7,2775.18},{1.122,0.776,51907.,29215.9,6.037,0.449,19819.1,2682.12 }, {0
.673,1.615,46106.7,3345.91,5.878,1.738,69459.4,2581.59},{0.743,1.097,49671.1,36628.2,5.971,1.551,93943.8,2228.98}, {0.606,
1.24,58922.3,51977.1,7.065,0.735,80214.,6446.93},{0.49,0.889,21267.8,19925.4,4.065,0.865,43768.9,3916.08 }, {1.104,0.319,42
528.4,32815.6,3.69,1.439,57226.3,7132.48},10.512,1.184,65077.,31642.,4.317,1.205,116873.,1420.91},{0.489,1.427,55576.6,22
895.,5.837,1.036,101032.,7311.07},{1.179,0.656,48296.6,35160.2,5.848,1.65,60413.6,1600.88}, {0.608,1.233,23723.1,4376.97.4
.106,1.044,25319.4,604.038},10.756,0.966,34643.3,34537.3,6.262,1.69,87776.2,6362.48},{0.587,0.676,29142.,16619.8,2.701,0.
695,32060.5,3181.02},{0.914,0.319,13318.3,11167.6,2.789,1.485,20156.5,247.721},{0.434,1.002,26836.2,21538.6,3.862,1.692,
101636.,3434.75},{1.418,0.541,51515.9,38523.4,7.01,0.754,28824.1,4128.32},{0.578,1.996,54530.3,2903.24,7.685,1.619,93753
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3,4917.68},{1.216,0.576,13714.3,12459.2,6.235,1.497,17446.8,1086.37},{1.556,0.273,69962.6,56310.3,6.21,0.976,49465.6,908
9.46},{0.911,0.74,55622.5,10847.5,3.344,1.381,54385.1,2896.25},1.029,0.42,32279.2,26278.3,3.831,1.235,36679.9,1312.991, {
0.818,0.824,47606.,12867.6,3.513,1.195,47305.6,2131.04},{0.947,1.081,63110.9,39209.9,6.8,0.854,48762.7,1691.9},{1.203,0.8
7,36718.2,22852.,7.477,1.37,41225.3,5384.62},{0.73,1.174,7654.43,668 1.32,7.086,0.845,9065.68,431.3641},{1.179,0.675,35053.
8,7670.63,4.765,0.516,13487.4,3238.91},{1.561,0.889,70701.,12173.9,7.752,0.858,30392.1,5952.9},{0.899,1.177,3857.6,2157.5
9,6.836,1.515,5294.1,139.989},{1.161,0.899,4248.19,2722.41,7.804,0.572,2275.94,409.147},{1.523,0.467,69471.5,16492.3,5.18
2,1.01,36783.7,7221.77},{1.055,0.747,58475.4,45792.1,6.3,1.034,64697.1,10069.4}, {0.943,1.095,64140.5,13482.4,5.5,1.331,66
937.3,7697.81},{0.718,0.663,4647.94,2185.5,3.005,0.745,4183.89,448.048 1, {0.662,1.115,6812.14,2418.72,4.861,0.808,7127.26,
821.409},{0.504,1.23,2805.97,1504.36,5.279,0.722,3844.66,346.792},{1.371,0.466,49238.4,21943.1,5.402,0.488,18841.,5309.3
91,{0.437,1.964,66691.4,6902.4,6.984,1.352,131459.,5426.41},{1.061,0.304,24414..23901.,3.717,0.9,21798.9,1170.84},{1.046,
1.482,12628.7,2163.32,7.582,1.743,12758.5,261.49},{1.042,1.463,33505.8,5970.58,7.974,0.595,13137.,1112.57},{1.296,1.078,2
2136.5,1740.79,6.247,1.213,12028.,624.519},{0.44,1.494,43450.,5431.34,4.254,1.144,65149.1,597.5841},{0.471,1.66,68069.6,15
759.,5.983,1.419,141255.,5439.28},{1.265,0.542,59107.8,35780.1,5.485,1.154,51856.3,7067.04},{0.565,2.099,43362.3,4068.68,
7.947,1.188,51918.6,749.641},{1.152,0.811,50777.9,18908.5,5.392,1.272,41145.1,2009.66 }, {0.982,0.546,74120.3,44323.6,3.91
3,0.859,60586.4,6944.41},{1.283,0.074,34663.6,16019.5,2.694,0.636,13549.9,991.991},{0.913,1.02,20507.3,19171.8,7.69,1.713
,43067.2,3761.281,{0.883,1.044,8610.11,3963.27,5.501,1.02,7560.35,193.083},{0.45,1.445,9707.67,8709.13,7.202,1.536,34541.
9,1204.71},{0.592,0.897,27272.4,22115.3,4.169,1.642,74384.2,3400.02}, {0.891,0.999,28751.,18757.1,6.473,0.466,15274.5,183
0.32},{1.384,0.48,33954.3,7966.71,4.73,0.467,10308.,2776.03 },{0.974,1.599,8383.19,1175.92,7.902,0.559,2962.7,130.258}., {O.
549,1.284,38177.,31849.6,6.346,0.857,57921.6,1535.82},{1.667,0.149,26335.4,5811.83,4.183,0.476,6938.82,2270.79},{0.435,1.
484,17216.2,12041.,6.372,0.986,34341.3,455.413},{1.282,0.414,10605.1,10584.3,5.769,0.907,7780.55,258.153},{1.316,0.652,4
2309.1,31288.7,7.159,0.767,26411.6,4008.26},{0.616,1.187,9095.15,680.295,4.027,0.833,8445.94,952.847} , {1.264,0.535,10365
.1,3311.68,4.548,0.631,4274.42,722.455},{0.953,1.357,57955.4,12927.6,7.985,0.657,35881.1,6695.05}, {1.598,0.341,3805.45,18
65.41,5.976,0.77,1939.73,524.35},10.575,1.198,39348.7,7154.,4.382,0.502,26899.8,3269.74}, {1.094,0.905,35298.8,25919.7,7.1
03,1.497,45115.4,2303.76},{0.537,1.491,54136.1,4097.96,5.265,0.713,50994.2,5195.54},{0.801,0.997,71383.3,62799.5,6.272,1.
685,152496.,7020.14},{0.993,0.694,31904.3,24425.5,5.275,1.021,33470.1,3347.78},{1.331,0.286,28446.2,24074.1,4.874,1.157,
24903.3,1894.56},{0.615,1.293,61436.9,34407.5,6.007,0.926,80222.7,3966.49 ", {0.669,0.859,66911.1,62465.5,4.79,1.479,16319
4.,12344.2},{1.326,0.464,29892.8,23209.8.,5.975,1.072,26588.1,4369.04}, {1.014,0.585,7880.57,7850.17,5.219,0.967,8131.17,50
4.085},{0.527,1.243,24866.9,9752.81,4.581,0.813,29215.3,1170.45},{1.023,0.277,63627.6,60277.3,3.319,1.674,108828.,6613.9
81,{0.855,1.2,14469.9,11853.7,7.799,0.844,13492.9,303.449},{0.477,1.581,17945.2,5145.1,5.938,1.47,40822.3,1999.59},{1.27,
0.72,71403.7,63306.1,7.617,1.739,99713.7,5837.29},{0.406,1.535,15599.9,1745.13,4.358,1.021,23269.6,515.982}, {0.806,1.427,
35631.1,11829.8,6.689,1.61,48576.4,625.077},{0.523,1.146,53548.6,35176.2,4.689,1.527,134376.,2331.52},{1.19,0.798,6816.8
6,6061.93,7.604,1.62,9356.99,451.134},{0.601,1.511,29731.2,7044.38,5.94,1.095,38127.7,2066.53},{0.456,1.938,16518.6,4094.
56,7.871,1.55,40556.9,1791.},10.817,0.973,23428.6,16704.4,6.505,0.518,18048.,3343.2},{1.297,0.677,41625.5,17277.6,6.301,0.
575,19487.4,5128.4},{1.303,0.246,13100.8,11836.3,4.611,1.379,14516.4,1220.03},{1.62,0.062,49392.7,10169.5,3.441,0.834,20
965.6,5558.29},{1.181,0.633,36396.3,25179.4,5.657,0.861,24049.3,1282.47},{0.739,0.583,34410.9,25463.,3.063,1.515,63471.3,
1548.69},{0.809,1.454,65360.6,10307.3,6.374,1.613,86752.9,6000.49'}, {1.062,0.252,48951.9,42780.,3.281,1.642,78626.9,6936.
29},{0.47,1.205,26515.2,19772.5,5.148,1.639,88352.2,3377.25},{1.554,0.579,30707.2,5480.55,5.804,0.708,11 145.2,2469.86} , {
1.487,0.232,54510.8,7231.71,3.476,0.403,10950.4,2443.93}, {0.566,1.486,74987.1,50699.6,7.445,1.378,1688 18.,6812.25},{0.72
5,1.519,32669.6,8491.,6.915,1.586,52624.8,3735.31},{1.174,0.44,53604.8,26077.5,4.03,1.197,48295.8,6481.06 }, {1.407,0.737,4
7189.5,16547.6,6.98,0.669,21707.1,5212.04},40.566,1.138,42203.1,22838.5,4.8,0.962,62969.9,3874.59', {0.646,1.36,61858.4,45
562.,7.721,0.681,67894.8,5497.95},0.765,1.358,6082.18,3835.04,7.615,1.458,10188.6,394.493},{0.69,1.81,53643.5,6418.11,7.
916,1.367,73152.5,5918.94},10.612,1.468,18613.1,5477.,5.859,1.599,34219.,1264.36},{0.925,1.08,59531.9,50787.8,7.769,1.565
,103360.,6332.6},{1.095,0.885,21145.9,15904.,7.115,1.307,24535.2,1735.83},{0.684,0.739,66967.1,42450.6,3.46,1.75,156234.,
10673.7},{1.085,0.259,25890.9,19687.9,3.196,1.214,27052.6,1419.58},{0.645,0.981,71829.2,61129.8,4.939,1.054,111792.,1816
.631,10.619,1.032,13392.1,806.503,3.117,1.332,17656.6,1321.36},{1.215,0.384,62529.7,22352.7,3.643,0.965,42259.3,7419.55},
{0.64,0.797,50133.3,41734.6,3.96,1.603,128220.,8134.52},{0.86,1.049,8516.16,4063.11,5.881,0.974,8622.77,938.612},{0.514.0
.829,67959.8,60248.6,3.56,0.567,78075.5,4062.37},40.623,1.063,24961.8,13021.2,4.927,0.684,26613.4,3121.08},{0.552,1.163,1
2314.1,11566.8,6.21,0.639,16127.9,1131.72},{1.006,0.914,49882.5,45269.,7.169,1.456,73062.4,2924. 24}, {0.778,1.291,38486.3,
16938.1,6.29,1.537,57439.3,1479.68},10.812,0.933,18807.3,13640.8,5.351,1.771,37320.8,1229.07},{0.91,0.509,21074.9,20239.
4,4.11,1.171,30612.5,3167.44},{0.436,1.325,44420.1,38837.1,6.124,1.694,177159.,6160.19},{1.103,0.677,28888.7,20152.4,6.02
2,0.534,16356.8,3449.79},{1.361,0.465,71322.4,41644.5,5.65,0.815,45029.4,9591.4}, {0.598,0.737,56617.9,50626.,3.474,1 471,
142216.,6352.71},{0.747,0.643,19673.,11733.2,3.131,0.59,12976.1,419.843},{0.982,0.324,25233.7,9775.45,2.57,0.522,13040.9,
3234.},{0.6,1.488,44776.7,20492.8,6.825,0.686,42253.6,2246.21},{1.388,0.1,52374.,46197.7,4.194,0.675,28438.8,4331.53},{0.
408,1.729,7904.87,1837.99,5.813,1.599,20153.6,344.404},{0.834,0.604,37290.5,15276.8,3.418,0.425,19982.3,4853.3},{0.48,1.1
52,20669.7,8801.42,3.985,0.974,32694.3,1278.05},{1.553,0.585,66832.1,26202.,6.933,0.481,20002.9,4726.75},10.981,0.912,43
778.1,9363.17,4.646,1.263,40389.,4238.59},10.59,0.935,59585.3,22716.5,3.321,0.962,72128.2,2845.67},{0.554,0.963,63112.9,4
0750.3,4.05,0.793,84885.3,5677.1},40.458,1.689,56346.8,16335.5,6.057,0.9,73873.7,904.517},{1.277,0.354,46154.2,32895.3 4.
634,1.259,43399.7,3906.48},10.719,1.342,41506.9,14503.,6.171,1.703,76412.1,5236.05},{0.616,1.689,37397.6,6830.83,6.784, 1.
11,45437.3,2364.58},{0.456,1.659,15708.5,9968.68,7.797,0.808,25242.9,893.6},{1.298,0.805,70093.3,13046.5,5.511,0.997,372
84.4,4122.76},{1.021,0.836,10755.7,2958.36,4.439,1.021,7064.94,160.396 }, {0.556,0.734,23350.5,17133.6,3.009,1.347,54080.3,
3047.841,{1.156,0.394,55650.3,6560.48,2.864,0.672,23520.5,4692.51 },{0.431,1.12,18556.9,11089.,3.996,1.711,63236.,1949.18
1,{0.901,1.167,52135.2,2734.12,5.458,0.477,21040.,3987.991, {0.462,1.559,74220.8,5078.83,4.757,1.576,155405.,7573.59},{0.5
72,1.067,65094.7,5516.03,3.079,1.773,122228.,6628.74},{1.402,0.41,3142.13,2118.,5.795,0.658,1567.82,297.152},{1.421,0.41,
39679.6,16649.1,4.936,1.456,34914.3,5324.72},10.549,0.727,17770.4,10134.3,2.623,0.457,12329.2,441.892},{0.964,1.29,10544
.1,2093.12,6.394,1.171,8537.3,524.338},{1.042,0.469,69077.1,58509.4,4.328,0.696,47420.1,3987.54},{1.25,0.438,46486.,14023
5,3.942,0.56,17421.2,3325.07},{0.651,1.696,69896.6,4346.56,6.177,0.9,56337.7,2242.76,{0.542,0.859,6355.41,1798.62,3.031,
0.453,4769.01,771.63},{0.607,0.625,22932.7,13314.2,2.561,0.977,34080.1,3262.1},{1.001,0.273,23186.2,18434.8,2.951,1.123 2
5366.5,1812.13},{1.196,0.931,72309.9,27962.,6.688,0.658,32797.1,3784.64},{1.049,0.576,6588.39,5024.36,5.023,0.966,6790.4
2,1142.06},{1.065,0.639,66745.4,55744.9,6.259,0.44,39327.2,10839.2},{0.638,1.76,18130.9,1126.49,6.598,0.624,10608.5,522.3
94},10.697,1.342,11658.9,8355.17,7.221,1.281,18934.2,288.485}, {1.263,1.167,45815.,11903.8,7.932,1.187,31813.5,3227.39},
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0.915,0.861,9934.24,6331.89,5.485,1.286,13276.6,1268.66},{1.497,0.69,3659.79,1724.13,7.593,0.855,1981.15,366.667},{0.902,
1.191,48977.6,23707.8,7.053,0.758,36331.6,3507.65}, {1.104,0.718,19650.8,10137.5,5.092,1.728,24486.9,895.313}, {0.866,0.42

2,47295.1,37365.2,3.095,0.718,40719.9,4559.28}, {1.045,0.879,26990.7,21785.7,6.977,0.716,18783.2,1470.22},{0.854,0.95,230

25.5,19918.9,7.428,0.401,15271.,3351.38},{0.757,1.339,15518.3,7102.77,6.622,1.735,27851.2,1033.47},{1.,1.123,14076.3,4337
.63,6.045,1.256,12308.5,489.242},{0.595,0.741,62220.4,48062.4,3.26,1.082,108338.,4961.33},{0.631,1.673,48429.3,21009.1,7.

811,1.393,80648.6,1745.92},{1.062,0.746,71804.5,25025.1,4.488,1.574,76324.8,3430.91}, {0.463,1.862,9486.77,502.882,6.044,

0.878,10314.1,294.246},{0.821,1.575,34599.,5991.54,7.096,1.767,48376.8,2410.41 1}, {1.023,0.803,66713.,5771.5,3.81,0.513,208
02.,1926.41},{0.501,1.047,67224.9,62385.9,4.863,0.972,138953.,6484.811,{0.814,1.201,43546.8,1838 6.8,7.047,0.584,32263.6,5
808.491,{1.345,0.555,21102.2,10063.3,5.615,1.272,18079.9,2785.15},{0.546,1.018,42190.6,35506.2,4.587,1.413,105071.,2332.

72},{1.18,0.838,18962.8,11269.6,7.059,1.138,18323.6,2782.12},{0.64,1.406,35265.1,2407.45,4.748,0.835,27342.2,1349.48 {1
123,1.41,66683.8,6162.77,7.516,1.145,43165.6,3745.38},{0.646,1.18,35266.9,6531.08,4.213,0.787,28761.7,1755.57},{0.561,1.6
3,57475.2,3459.55,6.259,0.588,44009.2,4958.5},{0.858,0.828,8078.37,6416.4,5.419,1.453,14256.5,1352.31},{0.89,1.441,59565.
7,7891.48,6.278,1.633,64916.8,1709.83}, {0.8,0.366,4622.36,4493.96,2.687,0.903,5261.84,106.79},{0.899,0.677,50190.7,22518.
9,3.863,0.943,46212.2,5893.34},{1.041,0.659,23165.3,19771.1,6.295,0.487,15447.6,4116.71},{0.412,1.364,56163.8,38823.1,5.4
79,0.508,61558.2,1129.941, {1.45,0.28,72289.5,38861.9,4.881,0.666,36792.1,10311.1},{1.187,0.791,4447.64,4155.13,7.979,1.41
,5982.8,662.9},11.366,0.536,55394.8,25556.1,5.426,1.229,40977.8,3847.14},{0.571,1.623,5524.18,1134.62,5.901,1.718,10343.1
,141.521},10.652,1.21,34167.4,22286.7,5.827,1.398,63077.2,1331.75}, {1.165,0.446,4811.96,3060.74,4.392,1.129,4393.24,494.3
891,{0.74,1.089,65974.2,52587.5,6.173,1.533,131033.,4745.79},{1.251,0.226,62976.2,38201.1,3.519,1.37,59236.1,3544.8},{1.2
42,0.215,5754.06,3475.42,3.445,0.556,2250.99,179.289},{0.614,1.127,4578.99,3458.95,5.456,1.33,9184.55,254.393}, {1.46,0.62
3,56686.4,34358.2,7.647,0.539,23268.4,5357.43},{0.733,0.803,50205.6,38154.7,4.384,1.077,74003.1,5882.22},{1.114,0.59,43 1

19.,4494.1,3.575,0.657,19494.1,4343.4},{0.847,0.571,69341.1,67448.4,4.232,0.946,92424.4,11992.3}, {1.233,0.127,44538.9,373
66.7,3.42,1.584,59642.4,6720.27},11.164,1.163,54567.4,18134.3,7.402,1.741,58335.2,2683.44", {1.545,0.491,13239.5,683.959,4
.622,0.854,4859.8,895.706},{0.478,1.877,63817.5,13059.5,7.198,0.432,39060.4,1463.11},{1.211,0.586,39331.5,32720.8,6.249,0
.987,35753.9,5163.321,{0.556,1.925,64621.7,7977.47,7.311,0.777,55640.7,1800.81},{0.908,0.843,23573.3,10374.6,4.71,0.794,1
7437.4,1787.86},{1.193,0.916,16334.5,3753.92,5.73,1.149,11015.6,985.952},40.657,0.722,67896.5,53402.6,3.566,1.495,155051
L11114.4},{1.274,0.933,23305.5,4801.13,6.674,0.795,12109.,2462.73},{0.823,0.788,17319.1,8884.74,4.193,0.657,12276.3,1239
.841,{1.283,0.502,23631.4,6499.53,4.254,0.942,13306.,1897.68},{0.823,0.924,39135.7,29508.7,5.503,1.026,4 5901.6,2042.54}, {
1.077,1.396,27886.6,6019.5,7.933,1.198,21681.7,1728.27},{1.047,0.534,32201.4,3689.43,3.088,0.668,15693.9,3420.19}, {0.491,
1.152,14962.7,14647.6,5.598,1.34,44067.8,1707.28},{1.224,0.206,65919.4,63278.3,4.125,0.962,63662.6,11945.},{1.397,0.248,3
7032.7,6177.46,3.407,0.476,11599.2,3921.51},{0.806,0.911,4967.51,2295.56,4.429,1.238,5963.97,255.179},10.915,0.61,2975.4

4,627.651,3.006,0.608,1414.46,170.927},{0.882,1.178,69572.8,51580.5,7.417,1.777,124276.,1406.03},{0.474,1.8,54404.3,1634

0.9,7.477,1.204,106363.,5683.59},10.467,1.22,41282.4,16701.8,4.188,1.606,108566.,3864.18},{1.004,0.435,18336.6,12591.4,3.

716,0.749,14523.4,2466.98},11.267,0.614,60022.6,49249.2,6.748,1.135,57920.5,7264.75},{0.839,0.714,29449.,27819.8,4.817,0.
918,33928.9,1836.46},{0.502,1.442,70503.1,48950.,6.881,0.713,96106.1,4607.84},{0.856,1.154,50394.4,29592.9,7.094,1.031,5

9352.4,6715.04},{1.511,0.068,64871.8,56649.3,4.696,1.13,57768.2,12099.5},{0.69,1.515,12171.5,5386.1,7.786,1.087,16644.5,1
347.79},{1.018,1.057,72470.3,28240.2,6.471,1.112,66202.7,7371.63},{0.471,1.127,12960.3,5251.87,3.671,1.519,30744.6,643.6

6},{1.104,0.412,36748.8,28619.4,4.371,0.475,18377.9,3643.1},{1.1,0.895,14054.4,6910.48,6.455,1.178,13919.4,1927.19},{0.67
8,1.077,67874.1,47337.5,5.406,0.916,83999.4,3452.3},{0.968,0.389,28363.7,23024.8,3.465,1.305,40574.5,4960.44},{0.41,1.778
,58795.5,28706.2,7.48,1.002,115769.,2816.56}, {0.608,0.907,2146.59,433.681,2.833,1.368,3060.89,98.66, {1.488.0.419,56336.,

17397.9,4.992,0.633,19850.3,3669.86},{1.603,0.546,73082.5,13379.3,6.011,0.733,28848.4,7784.51},41.027,0.576,32372.9,1743
1.6,4.302,0.558,17534.4,3157.15},10.651,0.663,32001.9,25608.5,3.171,1.743,81663.9,3062.79},{0.58,1.128,45879.8,6676.3,3.6

16,1.277,67017.7,4700.57},10.735,0.71,52220.7,20384.9,3.087,0.894,51415.4,4914.24},{0.91,0.366,69787.9,43771.3,2.718,1.50
7,105427.,9530.89}, {1.285,0.511,20041.8,15907.4,5.854,1.274,19005.6,1002.97},{0.926,0.49,72547.9,59989.9,3.917,0.538,481

52.6,7638.64},{0.589,1.429,37064.8,18787.6,6.894,0.784,45374.3,3722.61},{0.431,1.362,11232.8,4770.6,4.888,1.347,27883.5,1
123.64},{1.212,0.522,4446.22,3581.61,5.826,0.754,3208.12,592.946},{0.955,1.368,62907.5,3209.96,6.064,1.263,50204.4,3824.

12},{0.69,1.08,7665.06,6934.19,6.238,1.706,19872.5,1029.73},{0.977,0.59,60057.1,9711.3,2.959,1.581,63941.7,5780.75}, {0.92
7,1.,29788.3,16794.7,5.942,1.69,45253.6,1823.1},10.98,0.881,29695.4,14146.9,5.172,1.777,41495.3,1210.06}, {0.965,0.366,637

28.5,54724.5,3.33,0.956,62901.,3540.37}, {0.448,1.019,45890.,9084.76,2.602,1.49,93710.2,1090.86, {0.97,0.868,15858.1,13201
.,7.307,0.448,9798.45,2141.84},{0.652,0.786,6363.24,5384.59,4.129,0.603,6443.76,640.195}, {1.353,0.872,43993.1,18798.8,7.4

03,1.787,47922.1,4911.31},{0.929,0.649,13172.8,7896.19,4.168,1.615,20999.3,2002.43}, {1.206,0.885,30095.5,10563.9,6.127,1.
475,27826.2,2172.19},{0.428,1.552,27264.5,3386.84,4.773,0.948,38552.8,1646.01},{1.319,0.449,38386.7,35947.5,6.412,0.867,

31327.9,5915.31},{1.115,0.25,61385.2,20895.,2.589,0.518.,23639.4,4109.09},{0.73,1.742,14472.7,950.241,7.183,1.092,13581.7,
949.8731,{0.674,0.954,39924.,30893.,4.768,0.943,51513.7,1170.4},{0.831,1.122,28460.1,5130.95,4.675,0.998,21991.,1100.28},
{1.3,0.307,30629.7,9005.75,3.356,1.341,21608.9,1057.15},{1.043,1.253,38123.3,6440.22,7.244,0.516,15262.8,2675.83},{0.588,
0.995,54115.4,43955.4,5.383,0.484,55089.,8006.54,{0.888,1.053,13643.9,4646.13,5.151,1.7,18487.3,622.023},{1.016,0.366,43
439.6,28851.6,3.289,1.381,57406.4,7028.92},{1.239,1.055,41883.8,13630.7,7.45,1.434,38115.2,4234.04},{0.538,1.436,5210.33,
1057.64,5.31,0.73,5180.91,406.5021,{0.77,1.013,15184.9,8092.07,5.066,1.259,20801.9,1085.01}, {0.776,0.687,14850.3,8468.66,
3.387,1.601,24809.7,548.852},{1.307,0.714,31246.5,18019.7,6.599,1.078,22259.,1538.95},{0.955,0.67,27600.8,13587.1,4.029,0
507,11749.,617.457},10.986,0.259,9754.92,7617.85.,2.772,0.552,5047.16,177.704},{0.446,1.5,33508.1,17264.3,6.252,0.837,546
86.9,2660.11},{0.901,0.644,53335.9,14751.8,3.116,0.761,30861.9,1597.41},{0.933,0.925,40375.2,34574.,6.478,1.351,56362.5,1
418.541,{1.109,0.787,13356.3,12790.,7.145,1.04,12949.3,519.573},{1.259,0.158,54138.1,30218.1,3.157,1.257,48076.9,5646.28
1,10.963,1.025,20548.4,3918.42.5.386,0.529,8959.07,1480.76 }, {1.33,0.393,62622.,47418.8,5.464,0.899,46729.3,8339.05},{1.15
7,0.758,47239.4,39661.3,7.283,1.132,53055.1,7966.01},40.67,1.099,52454.1,22456.,4.974,0.573,39405.6,4064.}, {1.358,0.333,1

2501.4,8870.27,5.005,0.927,8430.79,1022.81}, {0.782,0.433,60490.6,53809.,2.845,1.203,95205.9,5750.31},{1.161,0.849,6136.1

8,1951.92,5.406,1.779,6519.74,246.487},10.702,1.091,2614.,1516.85,5.247,1.035,3259.15,125.153},{1.078,0.903,68190.5,8873.
39,4.601,1.298,51470.1,3603.81},{1.266,0.272,4629.95,2503.95,3.741,1.149,3817.79,532.0041,{0.751,1.597,25832.,5517.83,7.9
68,0.408,11389.9,1412.48},{1.298,0.586,60844.3,18217.2,4.666,1.69,54677.3,2662.2},{0.682,0.705,10215.1,4140.7,2.812,1.283
,14901.6,937.0311,{0.649,1.609,68056.3,20478.4,7.576,0.44,37564.6,3377.41},{0.494,1.556,72023.7,39709.6,7.501,0.576,8 149
8.,6376.681,10.635,0.939,57032.8,5153.34,2.804,1.267,67516.,3180.54},{0.483,1.656,61889.,18003.3,6.464,0.918,87850.5,4402
79},{1.228,0.505,62856.5,28750.,4.838,0.586,31203.2,7767.7},{0.516,1.305,9513.56,858.357,3.886,1.449,16476.8,861.972},{0
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.584,0.921,8931.69,5502.32,3.826,1.721,23341.8,1175.},{1.172,1.291,50544.6,3011.85,6.948,0.798,21620.5,2227.},{0.817,0.65
6,59921.8,18330.3,2.988,1.307,72545.,7119.26}, {1.488,0.228,46485.1,21763.8,4.445,0.485,13974.2,2666.17},{1.332,0.52,2737.
9,1159.23,5.398,0.561,1160.14,289.3611},{1.075,1.113,21317.2,4970.45,6.071,1.216,15967.6,741.274},{0.445,0.985,10770.8,96
82.7,4.,0.961,23480.8,670.428},{0.426,1.195,32493.2,30020.4,5.099,1.455,109152.,1007.3},{0.968,0.428,8860.65,8838.67,4.00
9,0.891,9161.69,843.932},{0.58,1.501,28049.4,3631.68,4.981,1.613,45817.,779.463 },{0.687,1.192,6204.69,5387.31,7.091,1.222
,11853.4,835.3471,{0.709,1.093,9690.59,8052.11,6.79,0.402,6478.23,823.546}, {0.441,1.527,54462.5,33655.8,6.365,0.975,1006
01.,1198.28},{0.82,1.116,29083.5,27392.8,7.696,1.757,68441.7,4731.84},{1.122,0.826,38498.4,26889.5,6.842,1.385,47827.2,54
79.08},{1.118,0.978,61825.,12211.6,5.838,0.886,37792.4,5908.77},40.791,0.953,46621.3,11495.9,4.307,0.826,39580.8,5806.87
1,10.602,1.023,34617.2,31030.3,5.506,0.584,38221.2,3467.65},{0.929,0.946,45511.1,29980.8,6.102,1.66,75631.6,5446.99},{0.9
05,1.129,2126.73,1243.71,7.872,0.438,1156.77,214.657},{0.699,0.935,46643.4,40567.1,5.185,1.701,115881.,5911.24},{1.266,0.
584,56339.8,53546.9,6.963,1.509,77150.6,9482.57},{0.939,1.022,14028.,5355.94,5.374,1.308,13980.2,328.294}, {1.071,1.261,2
0318.9,5779.95,7.636,1.334,19778.5,2227.38},{0.808,1.01,8031.58,5469.68,5.753,1.031,9352.83,464.228},{0.993,1.303,43370.
6,13961.5,7.79,0.68,24652.9,3050.24},{0.787,1.329,65604.2,12129.8,5.542,1.435,77654.6,3710.18},{1.349,0.361,11411.8,8850.
38,5.604,0.619,6697.78,1818.26},{0.704,1.18,41762.3,33119.9,6.464,1.538,85052.2,1817.71},{1.044,0.527,46104.7,4099.06,2.8
66,0.767,22817.5,3541.52},{1.036,0.923,14316.3,6092.18,5.952,0.871,10571.1,1385.321,{0.986,1.015,68507.6,36 189.8,7.064,0.
637,46406.7,8348.881,{1.029,0.944,36787.4,22779.8,6.519,1.597,50759.4,3126.84}, {0.886,0.636,36557.8,36005.1,4.73,1.339,5
9977.4,3828.651,{1.328,0.301,60776.6,40925.5,4.639,0.791,39118.2,7972.63}, {1.144,0.655,54442.1,49874.5,6.453,0.889,46534
8,4694.66},10.652,1.216,12678.,8921.3,6.448,1.258,24333.6,1814.24},{1.223,0.975,59350.9,11625.1,6.071,0.792,26335.5,2411
91,{1.351,0.311,31345.1,30489.5,5.587,1.622,43831.2,6033.96},{0.97,0.816,12943.1,7626.63,5.19,1.759,20011.8,972.141} ,{ 1.
19,0.958,19843.5,3841.67,6.286,0.401,5451.25,1057.94},{0.632,1.253,54946.4,46228.,6.927,1.235,110648.,5906.62},{0.785,1.5
83,4600.11,1411.97,7.683,0.856,3562.65,147.588},{0.789,1.166,17998.,17109.3,7.789,1.458,35744.6,1909.98}, {0.641,1.616,50
752.3,2616.91,5.485,1.595,69595.9,1431.68},{0.769,0.85,14479.5,12047.8,5.091,1.184,23419.6,1950.14}, {1.637,0.648,16928.8,
1794.64,6.378,0.903,7335.68,1830.28},{0.67,0.542,6078.64,5029.05,2.692,1.738,14705.7,220.023},{0.694,0.907,51473.4,43000
7,4.792,0.531,37933.4,1100.89},{0.472,2.089,51441.,7365.19,7.783,1.31,86943.8,1660.07}, {0.415,0.713,37199.1,33003.3,2.51
7,1.167,109000.,5508.03 }, {1.093,0.482,69878.5,20094.1,3.46,0.407,22129.6,4432.71},{1.127,0.141,13923.3,10891.5,2.874,0.69
,8156.26,536.813},{0.675,1.084,10098.3,2714.39,4.102,1.,10395.9,510.786},{0.517,1.374,26151.,19172.7,6.307,1.515,69095.7,
1159.15},{0.449,1.051,27048.2,8879.24,3.263,0.77,35865.9,2372.18},{0.489,1.257,19300.5,16988.1,6.142,1.457,61078.5,3099.
66},{1.358,0.281,3364.78,1066.55,3.664,0.49,949.547,143.703},{1.252,0.742,52016.3,40624.4,7.463,1.163,51002.1,6174.94},{
0.667,0.854,58478.2,25389.1,3.516,1.443,103534.,7833.09},{0.452,1.268,49516.3,36535.7,5.454,1.03,108582.,4430.76 }, {1.286,
0.269,5372.45,1980.24,3.325,1.051,3122.79,116.876},10.493,1.303,56196.1,48194.1,6.628,1.152,144832.,9872.48, {0.662,0.66,
65912.9,27652.4,2.689,0.871,74610.9,8748.09}, {0.651,0.537,38657.5,38498.2,2.858,1.596,99263.3,3378.55}, {1.383,0.387,6365
.85,6006.1,6.57,0.43,2715.41,701.918},{0.765,0.57,27368.1,11484.1,2.875,0.429,14990.7,3019.67},{1.078,0.313,61618.,32433.,
2.997,1.764,85038.6,7104.11},{0.612,1.471,7171.34,2371.17,5.968,1.557,12932.5,367.407},40.617,1.311,26622.1,14967.,6.102,
1.755,65009.4,2883.111,{1.316,0.833,44866.3,20609.,7.435,0.878,28890.7,5380.35}, {0.828,0.661,23169.7,8083.79,3.115,1.433,
30373.8,2402.1},{1.47,0.397,21481.8,4155.73,4.287,1.468,15094.8,2041.36},{1.305,0.138,2181.86,1446.41,3.59,0.609,1 188.03,
330.3271,{0.664,0.755,25272.2,14408.,3.479,0.811,29992.7,3687.23},{1.329,0.829,19780.3,8579.7,6.915,0.554,6603.89,542.44
21,{0.438,1.,19116.6,16057.6,3.868.0.768,31896.5,529.828}, {1.409,0.268,66589.7,65872.4,5.897,0.589,38859.4,10227.8},{1.50
4,0.648,43996.7,12571.2,6.669,0.683,18860.6,4973.18},{0.544,1.524,16942.4,2993.24,5.171,0.969,18654.,384.526 }, {0.535,0.73
2,67368.7,39427.4,2.689,0.879,98980.2,6759.57},10.977,0.855,42884.3,32556.1,6.07,0.55,23019.4,1258.23},{1.083,0.711,1433
8.9,11499.4,6.042,1.68,22783.4,2080.64},{0.516,1.504,9307.15,2602.02,5.458,1.675,20902.9,646.916}, {0.899,1.358,73826.6,15
417.7,6.763,0.91,54494.2,5325.98},{0.487,1.645,25578.7,14121.,7.658,0.501,23314.,1088.45}, {1.238,0.645,36649.5,34527.9,7.
008,1.776,55141.6,3257.82},10.955,0.606,49322.7,29856.6,3.972,0.557,24529.,1103.4}, {1.233,0.174,6824.24,4458.64,3.332,1.3
18,7147.76,1053.51},{0.548,0.975,9044.29,4608.56,3.61,1.619,21556.7,742.027},{0.486,1.11,50203.4,24661.1,3.925,0.847,696
37.2080.25},{0.48,1.24,42487.8,32964.7,5.409,1.595,132469.,3186.69}, {0.721,0.833,33348.2,10457.5,3.474,0.862,31939.6,367
8.19},{0.866,0.56,66659.2,56867.4,3.968,1.181,98996.9,11150.7},{0.715,1.099,73470.6,13884.6,4.136,1.304,89328.3,5535.38},
{1.205,0.04,18391.8,16641.6,2.944,0.729,11144.,548.132},{1.528,0.814,63194.9,4129.92,6.379,0.62,17831.,3341.88}, {0.739,0.
706,63427.5,58650.9,4.238,0.926,87680.3,7618.65}, {0.527,0.805,7765.03,6600.31,3.65,0.74,12432.4,1335.82},{0.432,1.013,15
250.1,3374.58,2.666,1.397,32741.9,1235.57},{0.523,1.363,59752.,35496.6,5.99,1.169,117324.,4775.83},{0.842,1.58,3219.13,38
4.901,7.093,1.608,3954.13,270.077},{1.183,0.364,49202.7,46584.4,4.738,1.515,68036.7,5852.66},{1.29,0.746,7655.33,4827.33,
7.413,0.767,4886.2,917.975},10.99,0.769,2108.39,1106.08,5.101,0.828,1636.39,215.2711, {0.82,0.661,37534.8,21643.5,3.633,1.
459,60485.8,5606.},{1.212,0.347,63653.,61947.1,4.911,1.588,94677.3,10859.5},{0.739,0.98,5792.67,3560.75,4.883,0.709,4724.
48,151.894},{0.984,0.582,70926.3,56572.8,4.411,1.694,112208.,1887.71},{1.165,0.308,35877.1,15798.5,3.183,1.771,44486.1 4
607.04},{1.085,0.638,10951.1,8690.92,5.583,0.571,6006.86,660.043 },{0.986,0.812,23357.2,4055.54,4.493,0.401,8233.2,1903.6
},11.245,0.79,42448.3,25619.4,6.716,1.005,28747.5,985.288 , {1.298,0.937,27139.5,8598.92,6.916,0.639,10139.,1002.07},{0.49
1,1.231,14460.3,7029.37,4.579,1.671,39391.7,1254.06},{0.462,1.334,50722.8,2587.49,3.704,1.2,80264.2,4531.72},{1.061,0.898
,22840.2,7253.68,5.647,0.853,15846.2,2652.2},{0.432,1.177,26348.,21250.7,4.971,0.73,44740.7,1941.91 1, {0.636,1.596,40963 .8
,4676.2,5.939,1.745,70651.6,3576.32},{0.561,1.507,19815.5,5468.15,6.535,0.595,17889.4,1924.97},{0.913,0.504,31152.9,1554
6.2,3.1,1.53,43423.5,3403.28},{1.265,0.255,28910.4,18010.6,3.776,1.42,28582.7,2057.28 ,{1.298,0.498,38085.6,34525.,6.253,1
.187,36048.7,2424.97},{1.274,0.909,18342.4,7327.28,7.377,1.056,13908.1,2426.22 },{1.03,1.161,28377.,14733.9,7.963,1.318,33
636.3,3884.5},{1.462,0.611,73883.2,35294.5,6.678,1.333,60617.2,9013.72},{1.217,0.496,32671.7,17921.8,4.671,1.504,35229.2,
3324.081,{1.046,0.483,25368.6,9586.14,3.271,0.942,16886.1,953.803 },{0.971,0.709,48042.4,30454.5,4.635,1.629,67611.1,1332
29},{1.289,1.051,4222.8,680.023,6.823,1.46,3316.6,390.342}, {0.74,0.534,15328.5,13729.3,3.206,0.634,14041.7,1191.96},{0.8
35,0.492,12164.2,10325.2,3.342,1.541,22739.5,1553.65},{1.127,0.56,59090.,9793.8,3.718,0.548,23887.7,5757.15 },10.827,1.371
,55902.1,13748.6,6.257,0.783,35700.9,1524.43},{0.949,1.056,58692.5,24301.2,5.899,1.772,84953.4,4823.84},{0.567,0.881,744
56.6,47809.,3.692,0.781,97131.,7313.22},{1.212,1.015,30654.5,6425.98,6.359,1.509,26910.5,2715.6 },{1.234,0.59,46397.9,1835
2.6,4.651,1.441,38825.7,834.898},11.103,0.665,67843.3,27722.5,4.704,0.655,34767.3,4924.89},{0.601,1.601,39227.5,7877.05,6
.103,1.048,44666.9,1565.06},{0.981,0.668,58495.,19830.1,3.74,1.436,62606.3,3975.35},{1.413,0.883,57617.3,4239.26,6.03,1.2
99,34383.1,4573.19},40.812,1.113,9430.06,8364.3,7.928,0.881,12415.8,1647.86}, {1.322,0.659,73916.3,6999.04,4.8,0.442,1909
3.8,4489.53},{1.068,0.477,67833.9,12231.5,2.905,1.671,70891.,6813.96},{0.658,1.175,56787.1,35136.1,5.924,1.222,100561.,80
57.81},{0.732,1.282,70890.7,45557.4,7.558,0.406,40801.7,4548.22},{0.668,1.278,22785.9,14112.3,6.91,1.016,34884.9,3505.56
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},{1.237,0.406,57051.7,42624.4,4.846,1.647,75989.6,8314.4},{0.712,0.714,18620.6,5995.24,2.897,0.817,16854.3,1840.211,{1.1
61,0.892,16490.9,4709.38,5.852,1.409,15763.3,2108.76},{0.736,1.154,26766.6,3715.25,4.394,1.398,33750.8,2718.34},{0.677,0.
781,30230.,26095.4,4.052,1.197,52837.5,1973.37},{0.502,1.178,59456.7,45184.,5.096,1.603,175985.,4180.86},{1.386,0.857,71

399.2,33789.,7.985,1.141,54188.8,8347.68},{1.002,0.939,44987.1,35275.6,7.263,1.343,65056.,7706.22},{1.183,0.724,18408.8, 1
6443.1,7.255,1.573,27375.4,3231.85},{1.126,0.347,72657.4,67823.9,4.285.,0.493,34745.1,3470.92}, {1.514,0.428,29075.9,21293
9,6.801,1.127,23122.3,3844.66},{0.804,1.38,53110.9,29143.,7.949,1.449,85807.2,6275.88},{0.743,0.618,13144.9,11553.5,3.63

4,1.32,24743.6,1993.56},{0.465,1.321,46859.7,33526.8,5.925,1.366,135110.,7095.11},{1.83,0.507,33995.3,6748.31,7.227,0.542
,9304.87,2892.091,{0.513,0.727,63550.,59847.7,3.385,0.587,90836.2,11855.5},{0.745,0.604,6 7816.8,23642.3,2.526,1.342,8997
2.1,5450.42},10.949,0.959,74955.9,63213.8,7.024,0.604,49329.9,3581.32}, {0.986,0.69,2159.05,451.667,3.587,1.083,1654.02,16
9.54},{0.823,1.43,31588.8,4700.31,6.185,1.145,28294.1,1660.59},{0.553,0.701,29516.4,22800.4,2.918,1.179,61798.9,3738.97},
{0.602,1.401,36837.9,31699.3,7.94,1.592,101493.,5060.63},{1.044,1.01,57049.7,30322.9,6.517,1.67,72241.5,1595.55},{1.244,0
303,36149.8,11577.6,3.239,0.804,17955.4,2274.24},{0.834,0.61,9584.52,7570.41,3.894,1.393,16217.5,1397.96}, {0.606,0.83 4,2
6816.7,16374.6,3.85,0.524,24755.8,3620.53},{0.501,1.738,53298.9,17932.6,7.014,1.499,115413.,3250.35},{1.218,0.667,13583.

7,5387.45,5.187,0.625,5625.52,605.233},{0.725,0.878,44023.8,40839.7,5.061,1.164,72189.7,2559.31},{1.075,0.884,26841.3,20

013.,7.533,0.553,16063.1,2867.87},{1.01,0.716,62992.5,39229.6,4.918,0.991,53352.9,2390.28},{1.339,0.352,21219.5,15038.8,5
.191,0.743,13625.8,3171.7},{0.524,1.044,65592.4,51293.4,4.488,1.783,209760.,5512.34},{1.203,0.491,22858.7,22127.3,5.842,0
.527,11354.3,1254.76},{0.974,0.689,32285.9,21563.4,4.692,0.82,24140.1,1103.69},{1.328,0.547,61596.7,11060.9,4.222,1.746,5
2102.9,3638.04},{0.932,0.645,53357.8,47320.3,4.895,1.776,109104.,9837.05},{0.967,0.299,46470.9,30275.9,2.778,0.515,25536
,A4460.51},{0.853,1.401,72985.6,5847.56,5.965,0.913,49630.3,4120.22},{1.087,0.656,42265.3,24621.7,4.965,0.812,27882.,2245
311,{0.887,0.708,53627.8,24134.8,3.794,0.606,28863.7,1673.61},{1.415,0.746,66473.1,6533.31,5.338,1.54,45712.8,4770.45},{
0.942,0.86,67618.3,30425.2,4.844,1.136,64054.3,3406.01}, {0.479,1.049,45877.4,41642.1,4.616,0.914,89866.3,3046.26},{1.335,
0.134,22559.9,19071.9,4.039,0.691,13006.6,2148.14},{0.505,1.24,64291.1,58437.,6.447,0.864,125383.,9203.42},{1.441,1.027,3
0485.9,2278.94,7.34,0.803,12243.9,2317.47},40.902,1.005,61056.4,5943.91,4.03,1.401,53747.5,1137.13},{1.159,0.5,30981.3,15
901.7,4.321,1.435,33651.1,3838.02},{0.935,1.015,4056.18,3596.37,7.416,1.471,6546.58,346.542},11.6,0.31,13859.9,890.628,4.

149,0.638,4189.82,1160.4},{0.791,1.669,42107.2,6391.94,7.484,1.706,59726.6,3619.2},{1.5,0.13,19008.5,16052.5,5.022,0.552,
8892.99,2350.74},{0.654,1.405,66836.5,32491.8,7.842,0.48,52674.1,7838.32},{1.139,0.648,44149.9,11661.9,4.283,1.161,34430
5,4670.14},{0.915,0.502,72481.4,49814.5,3.476,0.952,70154.8,5154.52},{1.065,0.616,9004.43,7511.27,5.804,0.641,6923 31,15
22.86},{1.052,0.268,23903.1,17261.1,3.029,1.158,24262.4,1449.7},10.775,1.121,44907.7,13804.2,4.801,1.269,50606.5,1509.65

1,10.493,1.607,25463.,8766.52,6.252,1.178,44667.8,1466.56},{1.05,0.414,34854.5,34431.9,4.698,0.404,19018.9,4783.31 },{0.73
,1.309,70041.6,58549.,7.774,1.407,129613.,2999.18},{1.199,1.223,30416.1,2888.47,6.905,0.666,10895.1,1113.71},40.756,0.853
,73020.1,53233.4,4.704,1.568,147810.,10766.2},{1.078,0.557,74401.7,50425.9,4.688,0.879,59396.7,6807.19}, {0.868,0.952,174

99.6,10093.8,5.298,1.165,19324.1,533.905},{0.406,0.827,69392.3,62438.1,2.939,0.933,157818.,3214.88}, {1.411,0.265,3843.03,
3355.08,5.518,0.503,1731.2,414.53},{0.65,1.222,57478.3,47020.9,6.716,1.755,156852.,8145.14},{0.695,1.311,67128.4,41879.2,
7.13,1.038,95908.3,7484.74},{0.869,1.2,61114.5,32159.1,6.793,1.47,86217.4,4343.53},{0.615,0.577,25345.9,19597.5,2.752,0.5

05,22783.8,2964.32},{0.921,0.793,21640.7,20704.,5.798,1.606,38197.3,913.597},{1.015,1.485,10968.3,688.282,6.981,1.471,93

36.71,528.384},{0.836,1.699,22820.3,2652.99,7.779,1.722,30436.9,2103.2},{1.398,0.004,22213.9,22207.7,3.911,1.078,19927.3,
2813.191,{0.908,0.292,61235.3,54491.9,2.797,1.093,80429.8,9283.97},{1.014,0.512,55616.6,42642.7,4.232,0.875,47106.7,38 14
341,{0.831,1.173,42199.7,20473.4,6.326,1.124,48085.4,3382.51},{0.873,0.809,73457.6,52458.4,4.866,1.189,87802.5,1420.42},
{1.482,0.263,74446.4,60383.9,5.754,0.891,54633.5,12974.5},10.806,1.216,52574.2,13356.1,5.689,0.953,47869.8,5096.78 }, {1.1

51,0.743,4591.36,2816.54,5.903,0.956,3280.45,160.954}, {1.392,0.246,2861.98,1312.89,4.187,0.576,1286.59,393.79},{0.972,1.2
58,19190.6,4884.48,6.589,0.883,12299.7,843.412},{0.821,0.591,13246.3,4741.87,2.779,0.618,7327.33,424.539},10.524,1.351 4
3260.8,3132.76,3.936,1.352,64613.3,2136.24},{0.416,1.575,63245.1,57286.5,7.891,1.019,159102.,3968.77},{0.965,0.401,54503
.1,20285.2,2.601,0.927,38816.7,2413.52},{0.984,1.043,49515.2,35498.3,7.586,0.971,49717.7,5096.79},{1.138,1.065,56354.1,23
553.4,7.177,0.446,17478.7,1251.4},10.791,1.294,29951.1,8950.8,5.799,1.475,38554.2,1265.111},{0.93,0.908,33546.6,29913.5.7.
207,0.445,20029.6,3262.83},10.961,0.793,61286.1,14943.9,3.998,1.064,47752.2,3951.37},{1.001,0.77,16373.8,13313.7,5.711,1.
115,16952.1,310.803},{1.191,0.616,33256.,12033.1,4.737,0.788,18508.3,2814.85},{0.488,1.623,56133.,27223.8,7.465,0.882,91

216.7,6000.56},{0.601,0.973,47099.3,14987.6,3.334,1.431,77718.7,2150.45},40.623,1.371,73042.3,56680.9,7.356,0.752,84775.

1,3101.881,{0.654,1.679,27431.7,2748.59,6.213,1.252,30818.,877.709},{1.328,0.933,36089.2,7866.45,7.348,0.441,11054.7,279

7.391,{0.809,0.781,6240.03,5281.67,4.909,1.457,11787.,958.046},{0.932,1.1,66696.6,51164.,7.898,0.851,64116.8,6532.861}, {0.

915,0.468,74166.4,43933.8,3.07,0.961,64948.6,2336.07}, {0.563,1.468,70892.,25904.7,6.265,0.757,77850.5,5589.38 },{0.894,0.6
62,73286.2,50760.,4.175,1.736,128492.,5905.34},{0.83,0.676,5369.3,840.499,2.803,0.72,3171.54,351.723},{0.741,1.24,35879.5
,6435.16,4.837,1.615,50595.,2455.34},{1.167,0.45,50624.8,48940.5,5.219,0.829,38235.1,2455.79},{1.279,0.767,18322.3,10672.
8,6.756,0.987,12013.,651.295},{1.509,0.536,15003.2,7252.81,6.774,0.844,8795.32,2190.02}, {1.041,0.722,50775.5,41309.3.6.18
,0.945,53905.2,9015.45},{0.853,1.07,53729.7,6877.39,4.222,1.148,42151.1,886.232}, {1.378,0.299,8952.53,4008.33,4.175,1.563
,8668.31,1200.121,{0.844,0.806,52446.3,43102.5,5.426,0.785,55129.6,7260.02},{0.757,0.952,3356.89,1637.52,4.922,0.798,339
4.3,473.808},11.322,0.302,19613.5,4344.84,3.27,0.87,8698.07,749.638},{0.523,1.651,41294.9,3172.7,5.348,0.819,37710.,11 66.

11},40.852,0.825,67269.5,11089.2,3.592,0.649,36957.1,4844.37},{1.533,0.218,31648.7,14709.8,4.625,0.517,10098.9,2142.71},

{1.164,0.761,59723.,20112.1,5.244,0.829,33712.7,4005.82},{1.275,0.976,16054.6,9087.85,7.966,1.52,15331.9,259.615},{0.714,
1.148,33647.,20534.2,5.703,0.816,32472.9,875.312},{0.765,1.22,18863.7,2810.79,4.833,1.712,27682.7,1925.841,{0.95,1.027,34
607.8,8465.46,5.392,1.098,31323.5,4189.14},{0.582,1.349,70547.2,20286.5,5.355,1.047,98703.3,7923.36 }, {1.341,0.307,54423.

8,48436.8,5.189,1.774,74880.8,6162.31},{0.804,0.498,48713.5,27927.3,2.743,0.46,24084.9,1694.27 }, {0.883,0.921,27805.4,236
71.7,6.498,1.366,47583.7,5116.7},{1.306,0.048,12979.1,11244.7,3.429,0.545,6074.22,1012.67},{0.565,0.756,50607.,42025.9,3.

351,0.421,38446.3,2388.31},{1.338,0.599,53685.3,15812.6,5.224,0.466,15596.4,2875.78 ,{1.141,0.816,12257.5,2695.02,5.463,
0.429,4132.98,983.828},{1.334,0.795,10394.2,1681.26,5.701,1.242,7100.4,1151.65},{0.984,1.077,48542.3,31919.7,7.147,1.071,
45811.7,1335.11},40.848,1.197,52352.6,40359.2,7.547,0.872,49981.3,1389.74},{0.846,0.646,58139.5,38456.9,3.71,1.124,65655
7,1107.89},{0.476,1.931,51483.2,8167.07,6.838,1.465,95006.5,1097.3},10.821,0.946,69401.9,56923 .4,6.069,0.691,61735.1,548
0.92},{1.346,0.622,21338.3,9129.79,6.,0.849,12704.,2526.1},{0.794,0.707,3245.51,2583.97,4.697,0.507,2619.87,530.201},{0.8

71,1.316,66064.1,27305.6,7.047,1.296,76071.8,3799.01}, {1.28,0.278,13153.2,3306.76,3.089,1.657,12054.9,1279.67},{0.909,1.3
96,70657.8,16117.8,7.285,0.864,51210.,5643.61},{0.619,1.37,52709.6,12679.1,5.291,1.708,103485.,6323.51},{1.234,0.323,176

14.7,7631.86,3.513,1.318,14577.3,988.073},{1.217,0.528,30319.2,6775.71,4.007,0.436,8558.19,1592.55},{1.006,0.824,39904.8,
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26099.9,6.038,0.989,40441.8,5690.88},{0.777,0.759,18483.6,9721.81,3.767,1.529,31112.3,2286.22},{0.841,1.398,16731.7,3273
34,6.502,1.582,22053.3,1780.42},{1.119,0.329,37716.8,26123.,3.642,0.712,23326.6,2659.46},{0.765,1.306,41355.5,18571.4,6.
543,1.24,53885.9,2896.6},{0.639,1.19,71806.3,30704.6,5.349,1.011,100274.,9904.97},{0.57,0.982,12761.1,7146.75,3.957,0.8,1
5521.6,839.618},{0.695,1.051,9539.29,9381.71,6.67,0.55,9084.05,916.632},{0.948,0.713,72683.9,12703.1,3.274,1.139,53388.3,
1580.15},{1.135,0.64,43745.3,16271.2,4.373,1.335,37163.7,1489.38},{1.177,0.885,53895.2,8075.43,5.359,0.436,14538.8,2249.
62},{1.143,1.403,49497.6,6840.29,7.662,0.831,22343.8,1178.66},{0.683,0.963,33423.4,7284.73,3.474,0.926,30772.5,1898.351,
{1.486,0.487,70939.,58727.,7.482,1.242,68074.4,11952.9},{0.593,1.394,50126.8,25647.9,6.274,1.692,118820.,4905.22},{1.467,
0.622,29537.3,15300.9,7.704,0.495,12362.7,3970.69}, {0.693,1.587,25134.1,3727.36,6.506,1.304,31602.2,2091.25},{1.347,0.39,
67100.9,29898.1,4.561,1.098,49547.4,8756.72},10.569,1.041,24925.4,7682.74,3.418,1.709,50175.2,651.721},{1.13,0.451,50992
9,31868.5,4.098,0.916,35520.3,1643.34},{1.184,1.109,37033.3,10803.,6.982,0.87,18955.1,960.749} , {0.74,1.42,36347.5,1931 .2,
6.276,0.477,18564.9,3207.95},0.499,1.857,65727.6,15853.5,7.757,1.374,135258.,8032.57},{1.276,0.748,47948.7,15041.6,5.41
3,1.35,34378.1,854.3311,{0.786,0.676,19658.9,3462.11,2.579,1.238,19631.,1006.29},{1.06,1.106,53559.7,5518.87,5.555,0.886,
29036.1,2888.39},{0.575,1.782,59637.3,9094.28,6.725,1.786,116132.,3735.67},{1.1,0.262,48157.4,18722.8,2.706,0.755,30229.
2,6539.57},10.658,1.46,48593.9,11223.,5.661,1.667,79784.3,1926.79},{1.122,1.33,56007.8,12475.1,7.708,1.335,45530.3,303 1.1
1},{0.805,0.588,47481.6,17548.7,2.716,0.788,34219.5,1760.25},{1.224,0.932,18106.4,2852.61,5.484,1.78,16194.1,708.637}, {1
474,0.369,8163.3,2931.06,4.749,1.403,6247.68,868.431},{1.4,0.155,25541.7,2936.42,2.749,0.79,9834.02,1731.55},{0.48,1.321,
46292.3,31258.3,5.713,1.158,102376.,3752.34},40.59,1.767,23742.9,1709.76,6.101,1.495,33714.7,606.343 },{0.5,0.943,22430.6,
8232.46,2.872,1.229,38643.2,519.01},{0.791,0.903,10560.2,7398.53,5.645,0.532,8217.46,1393.76 },{0.633,1.088,45621.8,29254
7,5.08,1.786,115710.,5448.95},{1.115,0.571,66800.6,40912.2,4.712,1.2,64663.8,5354.61},{0.779,0.96,63879.7,37722.,5.974,0.
402,40275.3,8727.18},{1.143,0.878,71505.1,47614.7,7.343,1.044,66871.3,9034.47},{1.105,0.855,65061.,24196.7,5.29,1.558,64
587.1,1198.08},{0.932,0.559,63866.3,46411.6,3.858,1.028,62880.3,1602.67}, {0.467,1.782,29095.5,14533.4,7.784,1.618,79189.,
1278.3},10.482,1.757,48001.1,9492.51,6.265,0.772,49381.7,1211.02},{0.927,0.976,39437.6,14975.2,5.661,0.505,19498.,3084.8
61,10.782,0.703,21495.9,14052.8,3.766,0.51,12626.6,732.595},{0.715,1.434,28702.3,8920.64,6.179,1.398,38471.2,862.992, { 1.
058,1.042,29368.9,9902.01,6.429,0.437,9908.13,1215.89}, {1.441,0.428,52819.3,36816.3,6.096,1.704,61779.9,7670.81}, {1.069,
0.55,69958.7,3909.44,2.96,0.584,24990.3,3881.65}, {0.587,1.474,50889.,19808.4,6.547,1.329,95639.7,6965.22},{0.733,1.166,19
448.5,6644.96,5.17,0.795,16161.6,1128.22},{0.996,0.198,55804.,53831.1,2.84,1.749,108212.,10911.8},{0.912,0.83,42834.9,421
05.6,6.071,1.075,51783.4,1222.57},{1.099,0.652,59824.2,26803.3,4.508,1.373,57637.8,2742.76},{0.496,0.809,35052.4,24214.7,
2.947,1.723,108976.,3298.08},{1.329,1.104,40452.2,6651.74,7.299,1.316,27117.4,2705.8},{0.834,0.391,45430.7,39185.7,3.044,
0.456,30965.2,6375.19},{1.394,0.706,21132.3,4430.16,5.62,1.681,18456.1,2445.84},{1.161,0.516,41744.3,32632.4,5.044,0.87,2
9008.8,960.8891,{0.786,1.095,52301.1,36738.5,6.102,1.047,61564.4,1351.46},{0.443,2.013,33363.7,2572.45,7.148,0.982,45952
8,1892.45},{1.254,0.989,35108.8,11383.2,6.804,1.297,25708.2,1205.43},{1.256,0.899,25449.8,11901.1,7.959,0.61,13436.1,322
5.45},{0.604,1.241,8305.2,4412.38,5.955,0.57,7553.4,775.34},40.523,1.258,70157.3,52363.3,5.869,1.288,167717.,7675.53},10.
741,1.105,30424.2,12502.2,5.575,0.661,25424.,3612.78},{1.607,0.454,14514.6,1032.09,4.919,0.447,2938.27,700.028 },{0.612, 1.
561,69107.9,7796.16,5.527,0.675,46349.9,1767.56},{1.113,0.582,35910.1,33191.,5.864,0.807,30503.4,4346.68}, {0.626,0.706,6
0942.1,52421.6,3.811,0.473,58252.7,9876.06},{0.521,1.307,16148.1,5191.21,4.804,0.413,9733.91,580.708},{0.545,1.601,22532
.,15197.7,7.867,1.633,58919.8,963.107},{1.086,0.843,13830.5,5346.7,5.186,1.374,12434.4,234.287},{0.569,1.244,7873.22,2853
36,4.594,0.972,9632.55,232.69},40.663,0.888,16645.5,1294.7,2.714,1.599,23953.,1407.09}, {0.53,1.388,40955.6,11458.4,5.132,
1.132,65008.7,3922.81},{0.51,1.485,43707.2,2486.37,4.666,0.821,44014.8,2809.82}, {1.13,0.254,23672.8,21171.3,3.705,1.52,34
748.9,4147.24},{0.477,1.331,16100.,12524.5,6.363,1.222,42709.7,2544.13},10.568,1.159,39130.1,10325.4,3.898,1.473,68741.8,
2297.85},{1.438,0.64,51936.5,33199.9,7.406,1.727,60787.8,7938.98,{0.965,0.832,37272.3,2948.75,3.504,1.376,29388.2,532.5
17},{1.431,0.518,68137.3,18206.8,5.061,1.144,42624.4,6898.09},{0.67,1.234,44026.8,16495.,6.283,0.513,34587.,5973.69},{1.3
03,0.101,58954.4,31604.4,3.05,1.292,53267.2,8085.16},0.755,1.486,60415.7,20339.8,6.875,1.512,85121.3,2190.61},{1.375,0.8
68,7578.46,733.336,5.772,0.963,3300.09,308.6 15}, {1.444,0.413,10960.7,8247.94,6.232,1.325,10389.3,1391.19},{0.42,1.166,17
582.7,6565.14,3.571,0.495,15081.8,368.23},{1.002,0.366,52874.3,49276.3,3.673,1.504,83317.8,5683.44},{1.009,1.429,7494.23,
838.968,7.314,1.526,7693.96,824.476},{1.311,0.889,30215.6,5196.62,5.777,1.671,24047.3,1124.52},{0.778,0.863,33809.4,2474
86,3.124,1.092,30277.1,3150.59},{0.529,1.421,40085.1,11420.4,5.051,0.949,49213.4,1291.34},{0.916,1.251,18921.9,3982.8,5.
819,1.676,22152.5,727.956},{1.149,0.862,47545.4,38791.8,7.669,1.648,70343.1,6159.65},{0.71,1.354,20667.5,2926.32,5.352,1.
368,27095.2,2256.38},{1.002,0.764,5052.04,4874.14,6.391,1.422,7933.21,652.44},{1.077,1.207,9534.53,3680.19,7.872,1.488,1
1021.5,1222.58},{1.33,0.263,44524.,6577.19,3.16,0.496,15025.6,5042.44", {1.147,0.999,37151.3,19626.2,7.68,1.067,32893.4,45
26.831,{0.961,0.344,67506.8,44459.4,2.954,0.909,64562.2,9880.01 }, {0.788,1.149,6756.79,4650.65,6.825,1.601,13495.9,1112.5
1,10.581,1.475,74647.9,28693.8,6.768,0.435,49308.7,4690.33},{0.404,1.541,13688.,5269.14,5.322,1.135,27468.9,291.8211,{1.1
45,0.102,7001.74,5532.96,2.776,1.188,6623.78,126.705},{1.001,0.674,58802.4,58085.,5.8,1.457,96475.6,8528.45},{1.14,0.243,
37374.8,14757.4,2.808,0.598,18580.7,4454.34}, {1.043,0.942,56556.1,12931.5,4.987,1.515,54945.6,3104.5},{0.668,0.811,5691.
72,1680.23,2.961,0.899,5470.33,328.425}, {0.684,1.493,23767.2,6111.65,6.567,0.972,25246.1,1930.58 },{1.651,0.427,12760.7,8
749.62,7.985,0.557,5581.87,1738.91,{0.505,0.822,42422.2,14311.9,2.531,0.522,33791.9,2511.19},{0.823,0.983,5936.45,2340.6
6,5.086,0.871,5530.42,729.034,{0.563,1.235,39307.,38896.5,6.695,0.926,69652.6,2548.48}, {1.149,0.569,50316.3,21499.9,4.42
1,0.61,22656.5,2900.65},{1.282,0.597,57788.1,49814.9,6.835,0.906,44154.6,4982.01},{0.634,1.154,62996.4,42602.5,6.076,0.43
7,45828.7,4970.03},41.405,0.692,6540.88,3017.1,6.742,1.675,6739.18,843.507},{0.732,1.218,12142.7,4911.76,6.702,0.414,719
6.53,1306.78},{1.069,0.584,51060.3,44027.1,5.183,1.176,56312.5,3197.35},{0.75,0.847,60801.7,56343.6,5.155,0.796,69857.6,4
930.89},{0.525,0.899,9676.02,3788.94,2.914,1.486,20415.7,739.209},{1.109,1.016,10259.3,6379.4,7.771,1.567,13642.9,1305.7
1,11.094,0.619,10748.2,7622.19,5.428,0.897,9616.46,1636.02},{0.734,1.06,63003.7,31022.8,5.207,1.346,101987.,.9173.06 }, {1.2
12,0.541,74161.3,42704.4,4.983,1.57,85459.3,8004.35}, {1.241,0.014,40984.7,27796.8,2.633,1.392,40796.7,2228 24", {1.4,0.743
,22580.7,10549.7,6.979,1.565,21023.9,1994.23},{0.967,0.48,8607.81,4837.55,3.311,1.206,8866.03,397.533},10.931,1.194,7103.
3,1329.78,5.917,1.327,7366.74,835.103},{1.016,0.502,34383.7,32721.1,4.614,0.888,32476.7,2551.94},{1.081,0.716,42939.5,38
44.13,3.676,0.979,24165.7,2280.34,10.856,1.006,27925.1,24707.7,6.757,1.487,49656.2,2515.13},{1.304,1.025,40446.1,13678.
9,7.458,1.489,33548.8,1930.341,{0.884,1.234,50636.5,24873.2,7.205,1.479,73947.,6343.13},10.919,1.04,68665.2,55002.2,7.255
,1.471,111334.,7910.11},40.969,0.688,64532.7,13070.1,3.401,1.618,71142.6,4724.23},{0.472,1.008,11032.1,8840.25.,4.193,0.72
1,16983.8,883.65},{1.153,0.241,5868.8,3430.62,3.158,0.836,3994.74,573.759},{1.729,0.227,40367.,19343.2,5.9,0.727,17991.2,
5125.841,{1.397,0.537,68975.7,15568.8,4.899,0.679,26589.5,5107.67}, {0.607,0.889,58850.1,56931.1,4.754,0.764,85317.5,7229
.641,10.72,0.533,37098.4,26199.6,2.769,1.062,51700.2,3706.79}, {0.688,0.558,47566.5,39291.3,2.919,0.883,60828.8,3683.06 }, {
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0.635,1.089,11054.1,7104.04,5.066,1.77,27411.6,1140.9}, {1.06,0.395,22488.8,8012.99,2.936,0.746,11906.9,1002.42},{0.742,1.
246,50489.1,37200.5,7.129,1.595,102267.,4398.51},{0.432,1.29,34827.6,27717.8,5.531,1.543,119871.,3251.89},{1.007,0.594,2
6237.6,9426.37,3.619,1.753,35170.5,3210.79},{0.508,0.774,31168.6,24598.5,3.012,1.532,89111.5,2848.26},{0.616,1.181,46572
.6,2479.96,3.891,0.829,41875.6,4572.65},{0.657,0.809,72114.1,64473.5,4.462,0.82,104225.,11759.7},{0.816,1.632,12567.5,274
5.55,7.636,0.672,6818.43,269.896}, {1.072,0.635,4085.6,1411.87,4.102,1.452,4296.11,448.72},{1.126,0.192,22851.8,20946.4,3.
388,0.891,20307.5,2767.23},10.77,1.071,44777.4,39624.1,6.842,0.464,29361.1,2332.49}, {0.512,0.933,72872.5,67363.,4.264,1.1
64,179166.,10422.},{1.062,0.237,69145.4,53325.,2.989,1.469,87758.2,2734.35},{0.946,1.513,18845.4,3403.1,7.997,0.406,5867.
2,620.8941,{0.653,0.567,71855.9,50124.,2.664,0.904,97217.7,8922.64},{1.041,0.762,59711.9,24669.1,4.917,1.161,56789.,7164.
77},40.535,1.349,12491.1,8770.12,6.521,1.374,31251.9,1753.39},{0.706,1.39,59041.7,18766.2,6.194,1.399,87617.7,5353.73},1
0.927,0.869,32358.5,28002.7,6.299,0.926,34063.4,2673.05},{0.412,0.951,35352.8,14421.2,2.742,1.49,98632.1,3986.12},{0.693,
1.636,5386.78,839.599,7.661,0.68,4201.34,532.78},{0.986,0.821,60026.,42465.1,5.905,0.445,26902.,2690.91},{0.512,1.696,778
1.52,3307.9,7.241,1.609,18729.4,493.213},{1.154,0.418,63017.2,33929.5,3.917,1.336,64740.2,7305.38},{1.251,0.172,48633.5,1
6487.7,2.733,1.093,31713.4,3070.18},{0.933,0.459,50592.4,38489.4,3.476,0.593,30662.6,1905.41},{1.421,0.396,72224.,8799.1,
3.79,1.441,46907.3,5170.32},{1.37,0.836,60276.4,21937.1,7.062,1.437,52272.4,7034.03},{1.61,0.376,71648.5,55327.5,7.591,0.
532,32036.5,9926.461,{0.837,1.348,50982.3,12786.7,6.845,0.813,40109.2,5073.86}, {0.895,0.566,34991.4,20412.2,3.479,1.459,
49866.6,3596.43},10.793,1.197,17638.7,11511.6,7.122,1.392,30356.7,2736.45},{0.542,1.108,18904.6,4328.3,3.376,1.577,34597
9,417.237},{1.112,0.937,70369.,51056.9,7.334,0.882,50312.6,1525.44},{1.357,0.751,15903.5,9341.01,7.78,0.987,12376.,2509.
91,{0.76,1.497,51126.6,9874.13,6.689,1.283,61355.4,5017.35},{0.66,0.945,46302.9,5652.99,3.04,0.909,39850.9,2418.811},{0.99
9,1.091,48368.4,14395.3,5.843,1.654,56161.8,2753.39},{0.995,0.413,2214.89,940.423,2.963,0.606,1135.26,151.3381},{0.676,1.3
17,51883.3,2933.,4.495,1.376,63398.8,3906.01}, {1.263,0.531,38233.,32734.5,6.317,0.82,28642.,4649.63},{0.675,0.846,28638.2
,18136.2,3.96,1.034,40004.2,2579.11},{1.39,0.403,72467.,38613.,5.137,0.724,35685.5,5923.13},{0.776,0.818,35974.8,3571.96,
2.882,1.732,47903.6,2500.89},{0.84,0.612,15500.1,11186.1,3.765,1.043,18456.7,1406.73},{1.315,0.71,32203.7,26713.8,7.598,1
28,30423.3,1388.8},10.623,1.53,20413.7,5636.6,6.946,0.859,23424.5,2463.79},{0.983,1.152,54975.8,24249.7,7.316,1.141,5816
5.6,7683.11},10.955,0.784,47630.3,29406.4,5.142,1.433,66296.,6074.2},{1.156,0.982,58314.,21306.5,6.429,1.422,53360.8,31 11
29},11.33,0.368,46900.6,24729.9,4.541,1.126,36033.,5049.35},{0.926,1.044,57179.6,42307.5,7.565,0.512,35214.8,4956.92}, {1
.617,0.464,36806.9,16123.9,6.77,0.407,9638.39,2625.83},{0.917,1.029,68075.7,39795.2,6.373,1.15,78087.6,6688.23},{1.335.0.
87,21775.9,4112.2,5.996,1.273,13861.7,1159.51},{0.587,1.277,21703.8,3011.19,4.248,1.397,33467.5,1969.38},{1.038,0.814,18
152.5,5921.78,4.821,0.822,11151.2,1176.61},{0.704,1.369,55284.,.29042.5.6.7,1.183,74416.3,1832.4},{1.641,0.094,12287.2,298
6.19,3.811,0.41,2511.28,600.9161},{0.416,2.148,72559.2,11050.8,7.871,1.343,143636.,2437.99},{0.929,1.368,64664.2,103 03..6.
902,0.615,31340.3,3799.97},{1.1,0.521,40412.3,28585.2,4.635,1.378,49009.,4706.74},{0.46,1.101,22024.1,13710.7,4.1,1.714,7
1489.3,2255.12},{0.611,1.416,57909.8,32492.1,7.183,0.935,84289.5,7037.45}, {1.406,0.146,9262.88,836.621,2.709,0.887,4203.
55,988.091},{0.738,0.761,37639.9,32055.6,4.214,0.994,48955.7,1355.42},{0.661,1.335,61743.2,6298.9,4.786,1.208,72742.5,53
10.2},{1.,1.175,10285.1,5729.99,7.982,0.981,9379.87,965.018},{1.557,0.342,47112.9,30354.3,6.379,0.512,18931.2,5601.68}, {1
.183,0.72,59815.2,38729.2,6.389,1.107,56884.4,8294.12}, {0.489,0.7,66579.3,41781.9,2.539,0.617,83315.5,8775.94},{0.742,1.3
99,37811.7,21901.7,7.672,1.561,70427.8,3928.64},{0.42,1.588,8208.41,5776.84,7.14,1.583,28135.3,629.426},{1.038,0.42,6914.
88,2024.88,2.825,1.259,6078.53,559.786},{0.707,1.233,62303.,45434.5,7.049,0.712,63322.9,4890.96 },{0.43,0.944,27600.,2665
3.3,3.825,1.4,93761.7,2659.32},{1.116,0.858,70967.2,24554.3,5.657,1.351,70936.4,9507.96}, {1.081,0.531,64981.,56830.8,5.18,
0.747,52105.4,8067.1},{1.28,0.752,14288.4,8430.4,6.895,1.242,12894.7,1460.26},{1.383,0.232,74170.2,60742.8,4.791,1.603,87
015.3,8178.8},{1.588,0.532,68322.6,36339.7,7.543,0.774,36941.1,9828.2},{1.2,0.513,73468.6,35843.1,4.42,0.972,47100.1,2365
21,10.805,1.352,32899.2,3482.34,6.706,0.436,15571.8,3131.9},0.444,0.782,42797.6,29368.8,2.642,0.94,83416.7,3770.7},{1.1
11,0.081,45086.6,36912.6,2.587,1.196,48094.7,3860.86 1, {0.788,1.455,34429.,11383.,7.055,1.243,40085.,2073.1},{0.82,1.187,6
628.56,4346.62,6.741,1.408,9713.54,174.726},{1.319,0.262,3854.3,1087.9,3.278,0.69,1463.74,164.114},{0.682,1.66,40685.8,10
878.4,7.18,1.317,53048.,1468.46},{1.328,0.529,49830.8,5109.39,3.875,1.09,24629.5,1769.96},{1.077,1.186,30623.4,8029.69,6.
536,1.508,28035.6,651.616},{1.249,0.688,50199.7,31122.3,6.246,0.964,34590.1,2554.47},{1.11,0.585,57222.1,39514.1,5.093, 1.
253,64576.6,7907.23},{0.981,0.677,20131.9,16221.8,5.199,1.384,29505.8,2888.04},{0.891,0.397,14107.9,9604.34,3.056,0.499,
9084.43,2014.5},{1.552,0.172,7523.78,7129.52,5.987,0.694,4593.29,1256.1},{0.805,0.977,40573.3,34880.6,6.018,1.58,77935.4,
2465.67},{1.188,0.401,46508.8,27297.7,4.127,0.406,14478.8,1624.75},10.837,1.01,31800.1,16149.9,5.837,0.876,32720.4,4787.
18},40.819,0.95,50605.5,9189.23,3.784,1.216,47039.3,1724.25},{0.637,1.185,34497.3,3256.36,3.849,0.909,30062.6,1649.41}, {
0.916,1.37,32351.6,7099.74,7.769,0.702,21872.1,3881.75}, {1.549,0.365,39615.4,36355.3,7.41,0.919,30408.4,7065.79},{0.947,0
95,17228.9,14072.1,6.831,1.319,24330.7,1711.59},{1.182,0.616,8597.02,6102.92,5.822,1.131,8409.47,1097.95},10.523,1.259,6
5705.9,14602.8,4.297,0.848,77590.2,5727.361},{0.659,1.284,48639.4,42184.9,7.736,0.819,66996.3,5394.37},{0.778,1.069,27406
4,20773.4,6.484,0.784,28607.7,2590.1},{1.319,0.444,48503.,40734.7,5.772,1.507,54129.4,2737.32},{0.715,0.682,8150.32,383 1
22,2.929,0.929,8250.52,329.347}, {0.674,1.091,41453.1,35807.1,6.001,0.865,53236.,2064.38},{0.808,1.079,68928.2,61334.9,7.
491,0.886,89114.1,10634.1},{1.115,0.557,24266.9,13725.8,4.512,1.367,26213.7,2350.34},{0.711,0.735,39310.,33437.9,4.049, 1.
082,62117.9,4495.05},10.839,0.951,72585.2,65188.9,6.341,0.613,55600.3,3417.19},{0.587,0.713,72513.3,39930.1,2.646,1.662,
164165.,3161.32},{1.229,1.009,28461.6,8455.13,6.62,1.376,21943.5,923.395},{1.311,0.01,73043.1,56646.4,3.093,0.436,28318.,
6737.02},{0.741,1.052,7407.33,2401.53,4.52,1.218,9145.8,642.734},{1.198,0.456,21923.3,13701.9,4.53,1.344,21967.5,1691.05
1,11.018,0.539,27472.7,4230.28,2.891,1.695,29763.9,2689.68},{0.723,0.673,5466.94,1483.19,2.558,0.519,2680.32,137.6721,{1.
016,1.224,11805.8,3338.71,7.581,0.424,4381.72,769.555},{1.292,0.12,7885.94,4873.64,3.318,0.474,3214.4,846.768},{1.301,0.5
43,36261.1,3479.05,3.828,0.747,12635.2,1050.79},{1.129,0.726,25164.9,13087.7,5.286,0.998,17696.9,613.253 }, {0.883,0.803,2
3921.4,11988.9,4.502,1.226,28675.6,2595.16},{0.663,0.979,46664.4,19733.2,4.116,0.955,55351.9,4365.64},{1.23,0.566,51951.
6,36019.9,5.48,1.598,58861.,1421.95},{1.233,0.842,46400.,32779.2,7.767,1.222,46362.9,5327.9},{1.229,0.669,60937.2,22446.,
5.169,1.462,58319.,6889.71},10.572,0.895,44011.6,35966.,4.263,0.772,63995.7,5677.5},0.666,1.199,54227.4,10659.,4.199,1.5
16,75729.6,1025.87},{1.147,0.348,47320.8,7889.68,2.685,0.686,19060.7,2259.66},{1.163,0.126,31764.8,18329.3,2.633,0.594, 1
4077.9,1246.25},{1.304,0.59,48194.,28177.8,5.828,1.76,57276.,4686.47},{0.413,1.402,72495.5,36750.7,4.984,1.539,206805.,12
00.63},{1.252,1.121,40912.9,12628.2,7.58,1.044,24177.4,1296.63},10.825,0.664,26774.,12123.1,3.306,1.486,37981.8,2110.9}, {
1.446,0.469,71118.2,4865.21,4.051,0.771,23547.9,2897.98,{0.982,0.467,17377.1,3710.5,2.605,0.883,10299.8,681.849}, {0.566,
1.65,58073.5,23067.2,7.114,1.745,133814.,3570.17},{0.999,0.73,33153.5,29372.3,5.78,1.014,34411.5,1981.}, {0.696,0.665,2838
9.4,26146.4,3.635,0.552,22983.7,946.268}, {0.896,0.862,60040.2,19525.5,4.354,1.456,75338.1,7249.01}, {1.043,0.728,34391.6,8
626.75,3.987,0.852,18571.8,758.04},{1.048,0.354,66652.,42350.7,3.265,1.626,92498.5,6827.89}, {0.664,1.708,27341.3,3414.23,
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6.676,1.226,31204.6,1242.24},{0.473,1.114,38058.4,12197.5,3.518,0.401,23578.1,1052.91},{1.296,0.089,58507.,57569.2,3.84,1
.114,61798.1,11508.},{0.923,1.111,64246.9,43050.8,7.397,1.515,102666.,.9183.65},{0.86,0.578,48770.6,34313.1,3.55,1.576,792
38.3,2322.69},{1.238,0.661,17203.6,7022.47,5.324,0.884,10166.6,1208.49},{0.622,1.314,31616.5,5516.75,4.746,0.705,24047.9,
1485.99},{0.407,1.772,5531.96,3164.2,7.608,1.424,15748.1,171.843},{0.985,0.896,18231.7,16936.9,7.014,1.001,19348.7,1026.
72},{0.881,0.517,70547.4,47820.1,3.403,1.011,77100.9,7103.55},{0.84,0.845,54455.8,41627.4,5.086,1.262,75941.6,2502.77}.
1.112,0.619,9598.37,5548.35,4.824,1.035,7625.11,458.238}, {0.685,1.072,27329.9,3346.46,3.56,1.07,25388.2,836.629},{0.707,1
209,43028.5,26776.8,7.019,0.475,31647.1,4449.38},{0.885,0.999,46064.8,42237.5,7.504,0.952,58948.6,7358.74},{1.25,0.698,4
2952.4,31312.4,6.93,1.171,41718.3,5433.1},40.944,1.156,16552.6,4510.14,6.033,1.604,21026.,1950.1},{1.221,0.659,59961.9,42
499.2,6.192,1.625,75181.3,5515.39},{1.197,0.613,62043.6,53684.8,6.354,1.158,64792.1,7013.94},{0.576,1.415,33851.,26854.5,
7.507,1.548,90063.1,3850.27},{1.224,0.959,64586.1,25349.7,6.807,1.213,48241.1,2668.99},{0.561,1.624,49118.3,25886.,7.677,
0.891,65274.7,2336.87},{0.911,1.259,67569.9,7632.04,5.529,1.604,74482.9,4918.65},{0.995,0.912,4499.08,1814.19,5.428,1.00
2,3702.02,363.833},{0.995,0.318,11507.7,6082.15,2.678,0.404,3872.84,270.817},{0.555,1.978,22680.3,1457.64,7.356,1.48 8,36
443.1,1483.51},{0.748,1.356,45657.1,5413.1,5.323,1.657,65044.5,4461.22},{0.861,1.1,16795.4,6900.48,5.931,0.844,14017.1,14
79.76},{1.404,0.288,37935.3,36680.2,5.888,0.426,14968.3,3320.41}, {0.894,0.909,11966.8,9787.17,6.274,1.148,16156.8,1465.2
31,10.783,1.258,44793.6,28013.2,7.207,1.377,72790.1,4878.09}, {0.902,1.357,46517.5,9227.23,7.03,0.732,29527.8,3962.63}, {0.
76,0.895,64746.1,41160.1,4.669,1.656,127615.,7698.36},10.567,1.051,44447.4,37427.9,5.05,1.022,80987.6,3769.88},{0.54,1.92
,11214.4,1960.3,7.851,0.909,12938.6,670.465}, {0.972,1.098,9494.93,6174.29,7.426,1.371,12400.5,875.488},{1.379,0.124,1015
2.4,8958.33,4.289,1.456,11851.7,1696.89},{1.177,0.674,39539.5,26032.,5.755,1.341,39497.5,1695.211},{0.59,1.431,6586.3,1191
.09,4.935,1.509,10399.5,214.066},{0.901,1.158,26036.7,5280.99,5.345,0.809,15608.7,955.848},{1.162,0.124,44325.5,32424.2,2
.887,1.192,44966.5,5358.15},{0.701,0.565,32841.2,15527.9,2.633,0.428,19363.7,3316.821},{0.621,0.473,66927.5,62634.6,2.578,
0.499,68800.2,12161.3},{1.422,0.094,23085.,12554.,3.577,1.25,19217.,3451.52},{0.498,1.405,7434.04,987.579,4.493,1.082,106
12.3,618.111},{0.57,1.384,12007.8,9757.16,7.5,0.411,9026.13,537.5},{0.442,1.682,73051.2,42796.4,7.682,0.487,71676.3,2698.
27},{0.689,1.135,53217.3,19290.8,4.792,1.17,68949.7,4093.36},{0.726,1.204,2720.82,2317.81,7.548,1.223,5050.86,444.73} ,{ 1.
216,1.1,29164.3,8965.21,7.429,1.249,22730.7,2177.43},{0.6,1.516,23152.3,10479.3,7.076,1.588,51526.3,3131.18},{1.095,1.051
,73687.,14176.5,6.037,1.152,57858.3,7902.08 }, {0.674,0.908,60910.5,49869.6,4.764,1.464,133683.,7978.8},{0.798,1.102,12831.
5,8522.78,6.555,0.533,8527.96,833.7621,{0.553,1.523,3892.27,545.367,5.066,1.796,7605.51,172.484},{0.715,0.777,64715.8,60
294.1,4.53,1.17,115998.,8916.56}, {1.541,0.445,17237.9,4232.58,5.149,1.248,10955.,1988.241, {1.033,0.509,40586.1,14825.8.3.
32,1.716,50362.4,3526.21},{0.808,0.543,68004.3,58954.5.3.551,0.569,50910.1,4654.52},{0.591,1.343,63458.5,28392.8,5.733, 1.
144,99111.,4773.5},{1.537,0.009,31913.9,7321.56,2.938,0.625,11452.6,3487.3},{1.256,0.878,72454.,8443 33,5.26,1.496,5353 1.
2,4007.36},{1.363,0.765,53681.8,3564.82,5.29,0.42,11451.3,2094.71},42.161,0.022,50227.7,26473.5,7.302,0.496,16088.,7266.5
61,10.819,1.631,30277.1,2533.67,6.575,1.689,34706.8,464.068}, {1.156,1.348,67104.1,10093.6,7.634,1.728,65737.8,5110.5}, {0.
825,1.053,9076.57,6142.32,6.433,0.94,10346.8,1036.38},{0.628,1.031,5253.47,774.414,3.188,1.58,7768.64,113.237},{1.508,0.2
86,10751.4,5419.95,4.992,1.21,8039.14,1427.9},{0.648,1.222,3456.12,541.459,4.211,1.732,5761.07,224.338},{0.686,1.08,4875.
07,4729.29,6.244,1.083,7882.91,176.83},{1.009,1.013,40709.8,17122.2,6.18,1.253,41723.7,3896.23 },{0.588,0.852,22590.1,519
2.39,2.654,1.743,44920.1,2206.08},{0.765,0.738,31551.9,27339.9,4.513,1.179,53700.5,5640.}, {1.14,0.933,73778.7,42419.7,7.2
42,1.215,74003.4,8609.56},{0.879,0.882,56828.3,34710.,5.567,0.525,35072.2,5174.65},{0.555,0.697,33410.7,29709.3,2.971,1.0
34,59845.,677.343},{1.165,0.202,9383.69,9150.23,3.701,0.669,5565.97,238.395}, { 1.248,0.453,67867.,64790.,5.836,1.477,9084
0.2,10519.2},{0.705,0.406,64191.,61055.3,2.662,0.412,49574.8,10104.8}, {0.588,1.804,57649.2,6293.42,6.831,1.163,71570.9,32
90.871,{1.783,0.169,3965.95,647.485,4.681,0.484,965.784,332.395},{0.827,1.216,67436.4,39864.3,7.071,1.471,109047.,7857.8
21,10.737,0.826,62119.5,30516.2,3.782,0.772,53145.1,3003.8}, {1.069,0.729,69698.4,65180.5,6.603,0.895,66174.6,7298 .28}, {0.
486,0.922,40798.,27974.,3.577,0.416,33552.2,2110.96},{0.657,1.096,68455.8,16430.4,3.951,1.627,113601.,4661.41},{0.795,0.6
77,4104.25,1582.13,3.123,0.979,3884.98,278.853},{0.607,0.555,69468.,65277.6,2.768,0.922,118340.,11025.5},{0.894,0.602,56
419.4,23145.4,3.167,1.042,47517.6,875.55},{1.351,0.308,53148.5,43072.9,5.264,0.724,35245.4,8512.88},{0.54,1.492,23807.6,1
6579.2,7.506,1.247,52655.7,2524.11},{1.219,0.111,39988.2,36395.9,3.399,1.259,45254.5,5580.63 },{1.843,0.241,57552.9,6202.
81,5.13,0.412,11431.1,4073.},{0.431,1.108,26790.3,4116.76,2.785,1.292,48231.6,841.945},{0.495,1.296,68810.4,40576.7,5.472
,0.616,77039.,3894.2},{1.183,0.662,27908.6,18482.2,5.753,1.758,36804.8,1854.36}, {0.763,0.872,63232.7,32606.5,4.269,0.841,
59693.,4402.611,{1.33,0.212,12912.6,7847.25,3.925,0.933,9051.25,1653.12},{1.016,1.134,26690.8,12353.1,7.425,1.178,27934.
9,3405.2},{0.576,1.397,37686.6,14483.9,5.97,1.175,63621.2,4714.35},{0.58,0.962,46353.1,27046.5,3.905,1.689,115649.,4857.3
4},10.475,1.456,72865.4,26171.9,5.868,0.752,99096.6,8213.83}, {1.449,0.408,13385.7,8808.78,5.92,1.185,10857.5,1575.68}, {1
438,0.471,36134.4,26400.,6.669,0.98,27386.5,5243.1},40.652,0.603,28930.2,19687.4,2.659,0.93,35487.4,579.05},{1.259,0.242,
22815.1,3375.52,2.774,0.543,8405.9,2545.24},{1.386,0.297,60624.1,11924.,3.5,0.562,17880.4,2899.11}, {1.142,0.955,60955.9,4
8927.6,7.962,1.658,81701.3,1413.27},{0.492,1.288,69075.7,51784.1,6.299,0.426,64661.3,5401.3},{0.416,1.172,57658.,19454.,3
493,0.559,55202.9,1436.65},{0.714,1.46,43847.7,18111.9,6.828,0.929,42268.9,988.32},{0.821,1.143,70117.5,5660.43,4.564.0.
777,43074.2,4306.25},40.621,1.246,21866.7,7988.02,4.796,1.664,40852.7,448.069},{0.702,1.271,25438.1,23188.1,7.839,1.717,
66228.3,3534.09},{1.315,0.521,28708.5,13037.5,5.119,1.402,26526.7,3592.38},{0.928,0.691,15246.8,14748.6,5.379,1.518,2776
8.5,2373.611,{0.864,1.244,42000.9,4129.92,4.977,1.751,49091.6,1384.56}, {0.466,1.406,70936.9,12112.8,4.285,0.772,74382.4,2
243.59},{1.144,0.401,14492.2,14373.7,4.782,1.461,19254.,716.556},{1.346,0.176,40593.9,35334.,4.389,1.214,40240.2,5639.91
1,10.85,0.946,39127.1,4684.75,3.914,1.234,38152.7,4112.87},{0.411,1.562,71756.3,48397.6,6.894,0.571,91533.4,2791.37},{1.2
55,0.851,72186.8,10965.1,5.193,1.705,59898.4,2598.42},{0.902,1.21,57145.4,27071.7,7.615,0.558,34966.,5344.34},{0.784,1.37
6,65882.7,25209.3,6.871,0.653,42919.9,2669.07}, {0.888,0.763,38811.2,29148.3,4.969,1.666,71304.7,5313.03},{1.233,1.001,52
907.6,28430.8,7.943,1.758,64250.6,4475.83},{1.215,0.17,64637.6,47811.2,3.372,1.141,59984.7,6753.31},{0.538,1.588,16326.9,
3011.67,5.664,1.049,20739.,774.397},{1.41,0.132,28934.6,19283.5,3.986,0.476,9220.86,1054.87},{1.599,0.187,47052.5,46674.
7,6.59,0.769,32358.5,9298.62},{0.93,1.318,73402.1,4429.35,6.499,0.677,40757.9,7319.45},{1.219,0.403,8058.94,723.564,2.929
,1.332,5285.88,437.498}, {1.174,0.873,8166.6,3015.55,5.941,1.11,5841.24,412.346},{0.724,1.094,50817.5,18560.7,4.74,1.64,87
243.6,4991.45},{0.723,1.256,36845.2,17025.8,5.787,1.391,53386.4,850.265},{1.298,0.067,15878.5,9709.26,3.015,1.367,1583 8.
2,2322.79},{1.721,0.388,66904.5,33988.7,7.291,0.561,25424.,8101.31},10.625,1.064,57234.6,15516.5,3.688,1.777,108018.,246
0.14},{0.938,1.234,30106.2,13375.6,7.512,0.589,16703.5,1858.481},{0.775,0.826,53772.1,32284.9,4.216,1.36,81263.3,3799.44},
{0.491,1.035,5142.85,2167.78,3.373,1.627,12628.2,256.638},{1.134,1.037,50688.3,4939.85,5.539,1.753,50940.9,5493.41},{0.6
79,0.888,29948.1,11170.7,3.378,1.528,46941.8,441.153},{0.627,0.958,35611.5,25110.6,4.708,1.027,60225.4,5958.73}, {1.303,0.
527,46980.2,42942.4,6.633,1.056,42134.7,4767.71},{0.907,0.874,50826.7,17149.8,4.382,1.24,50765.7,2935.66 },{0.484,1.891 4
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7733.3,15011.,7.724,1.48,102749.,2345.73},{1.27,0.39,39940.,9056.42,3.522,1.291,30385.1,4775.79},{0.774,0.703,71534.3,142
79.3,2.673,1.475,87324.6,3827.38},{1.526,0.456,6849.59,3745.23,6.401,0.576,2520.31,461.831},{0.944,0.42,19754.6,5057.81,2
526,0.702,12129.,2393.76},{1.024,0.227,64561.8,38897.2,2.54,1.326,74056.4,6421.},{0.609,1.097,7010.35,2608.65,4.406,0.76

4,7223.64,638.787},{1.194,0.333,29439.6,10781.5,3.298,1.289,26267.5,4013.24},{0.979,0.728,57487.5,43951.3,5.724,0.438,30

013.6,5363.34},{1.716,0.054,59415.8,55314.4,6.117,0.421,21135.,6979.28},{1.12,0.81,33615.1,18515.4,6.313,1.007,29834.9,47
05.66},{0.52,1.383,24599.6,19445.4,6.832,0.945,44067.5,1732.38},{1.194,0.928,15912.7,6930.72,6.829,0.719,7969.28,799.747

1,10.832,0.667,49319.6,48903.4,4.715,0.442,30189.9,2926.33},{0.707,0.987,68347.7,64158.4,6.068,1.053,118131.,11516.41, {0.
669,1.151,10309.5,5996.2,5.281,1.278,15919.2,198.911},{0.542,0.865,42571.9,24907.,3.269,0.939,63819.7,3029.98},{0.731,1.2
68,29363.7,3477.97,4.553,1.1,25813.,602.601}, {0.636,1.783,60215.8,7989.98,7.118,1.277,77398.1,3719.4},{0.753,1.148,35579.
8,11212.4,5.132,1.207,43812.2,3607.27},{0.68,0.924,74727.,51189.2,4.866,0.771,90553.7,11414.9}, {0.465,1.041,52555.3,4930

7.7,4.673,1.294,158745.,.8095.24},{1.075,1.161,8155.55,3340.86,7.437,1.202,7291.73,569.207},{0.604,1.378,60845.3,44293 3,7
255,1.529,150468.,8110.15},{0.953,0.961,8743.41,6249.55,6.782,1.23,11580.5,1275.3},{0.798,0.704,26587.,10988.4,3.328,1.3

62,36069.5,2796.9},{0.966,0.608,31642.5,5807.13,3.04,1.451,31606.7,2669.01},{0.651,0.883,18872.8,16473.6,4.438,1.733,482

27.3,741.711},{1.08,0.131,34895..27265.3,2.632,0.901,28841.6,2775.49}, {0.483,0.818,50462.7,42397.,3.19,0.998,101546.,3056
851,10.712,1.961,22493.6,1280.47,7.874,1.469,26324.7,780.224",{0.638,1.17,72437.5,57254.5,6.39,0.645,77534.1,6247.98 }, {0
434,1.288,10850.,4599.39,4.455,1.516,29678.2,1084.01},{1.14,1.227,47649.9,9794.22,7.046,1.457,40722.3,2640.48 }, {0.547,1.

74,49802.3,13235.9,7.457,1.055,73536.7,4939.41},{1.246,0.545,9580.14,4813.02,4.993,1.047,6929.18,735.174},{0.813,0.414,3

5944.6,28521.,2.9,0.416,20826.7,3494.91},{1.023,1.354,33431.5,2205.56,7.475,0.538,14070.7,2852.45},{0.705,1.296,52923.6,5
1300.9,7.916,1.75,131438.,1144.19},{0.875,0.419,6379.8,6292.23,3.428,1.536,12525.5,1147.5},{1.386,0.128,72996.6,60547.7,4
237,1.291,75377.2,12595.4},{0.52,1.512,16880.2,1296.11,4.855,1.215,24538.6,1362.99},{1.221,0.324,68221.7,42989.,4.033,0.

803,44445.9,7003.62},{1.143,1.153,20255.,4290.8,7.917,0.423,7103.61,1715.22},{0.714,0.911,44566.7,3940.24,3.007,0.75,280
94.8,1648.64},{1.321,0.704,38259.6,11359.9,5.421,1.404,28487.2,1692.67},{1.273,0.455,61816.8,60768.4,6.054,1.327,71573.6,
6521.87},{0.751,1.36,14720.7,1050.38,5.2,1.477,18201.8,1427.48},{1.4,0.685,8784.72,4071.35,6.569,1.8,9301.75,844.667},{1.

204,0.641,55716.5,28478.5,5.436,1.23,51849.4,7000.191, {0.805,1.017,60220.5,56200.1,6.724,0.459,36988.5,2336.56},{0.594, 1.
57,54160.8,21323.9,7.22,0.978,73804.2,5034.32},{0.438,1.041,22020.5,6300.86,2.952,0.417,14680.8,564.965}, {0.835,1.36,300
48.4,15805.8,7.679,1.306,39317.,1909.88},{1.234,0.455,54083.3,5458.7,3.19,0.76,19725.5,1222.98},{1.682,0.303,62263.6,5043
8.,7.629,0.439,22567.8,7234.54},{0.716,0.449,37557.7,33847.,2.812,0.628,40417.4,6931.35},{0.956,0.802,59473.7,57098.7,6.2
09,1.134,74641.7,3874.32},{1.295,0.771,2017.8,1375.22,7.679,0.652,1036.06,143.778 }, {0.854,1.004,55973.8,54563.5,6.918,1.1
31,76338.4,2043.04},{1.469,0.666,13477.3,6433.11,7.156,1.332,11217.,1796.82},{0.694,1.387,39450.3,10951.4,5.891,1.396,57
166.3,3241.71},{0.725,1.1,39039.8,36866.4,6.486,1.716,91277.4,802.726 },{1.172,1.066,32656.8,7551.58,7.215,0.405,9877.18,2
032.82},10.719,1.112,3300.34,2967.33,6.926,1.304,6729.03,592.954},{0.531,1.417,61027.9,4775.66,4.357,1.,69024.7,3064.9}, {
1.283,0.184,62216.,12583.2,2.591,1.018,31078.1,1354.18},{0.908,1.028,16196.6,14664.6,7.278,1.582,28370.8,966.455, {0.878,
1.048,70571.9,50261.3,6.531,0.982,72623.2,3196.62}, {1.268,0.629,55944.6,44344.8,6.704,1.317,60161.5,6501.24},{1.157,0.23

4,69536.4,47903.8,3.273,1.46,77405.2,3039.47},{1.358,0.13,39804.,9435.47,2.792,0.715,16553.4,3453.02},{0.767,1.215,45401.
5,21179.4,6.034,0.668,31956.,1668.911},{1.354,0.672,12253.8,5766.8,6.459,1.154,9614.83,1564.99}, {1.219,0.486,20033.9,9532.
19,4.368,1.637,21648.,1514.5},{1.239,0.613,42355.4,5359.85,4.063,0.892,20468.6,2662.57}, {0.667,0.886,26854.6,7544.35,3.09
9,1.738,45600.1,500.199}, {0.534,1.374,43216.6,33528.8,6.584,1.102,82450.,1430.8},{1.565,0.017,27113.7,15021.3,3.883,0.714
,12154.9,2546.73},{0.989,1.041,39988.3,30811.6,7.866,1.4,59913.6,6435.17},40.716,1.371,52695.6,25304.8,7.913,0.534,41508.
7,6364.88},{0.603,1.187,52794.2,32759.9,5.656,1.005,83709.,6263.42},{1.99,0.212,52573.4,28815.1,7.966,0.509,17919.5,7145.
76},{0.987,0.989,31053.4,30931.9,7.928,1.763,58387.5,2023.47},10.955,1.23,57713.4,25165.2,7.384,1.325,67523.7,6 145.78}, {

0.832,1.691,8977.9,1341.51,7.566,1.636,10832.8,348.476},{0.512,0.929,19305.5,12983.1,3.495,1.419,45734.6,530.418},{0.82,0
724,56572.6,50283.4,4.628,0.685,48223.8,2532.1},0.441,1.942,23972.2,3978.33,6.879,1.44,48646.6,945.805},{0.463,1.541,43
626.,30589.6,7.633,0.78,74679.,4579.86},{0.888,0.727,20338.3,11518.7,4.149,1.568,29609.2,1078.36},{1.195,0.174,50133.,331
72.3,3.151,1.662,66684.7,8197.11},{1.215,0.928,37104.,2589.31,5.107,0.846,15319.6,1119.11}, {1.336,0.266,48107.6,30675.1,4
264,1.719,57203.4,5944.43},{0.521,1.112,52726.8,19426.7,3.844,0.893,68230.2,3118.95}, {0.456,0.798,32773.8,27935.5,3.023,
1.151,82818.8,3357.69},{0.62,1.391,27188.6,7840.43,5.489,1.334,41556.6,1830.52},{1.336,0.111,15744.9,12416.2,3.791,0.699,
9031.97,1610.65},{1.335,0.239,38088.1,22954.2,4.012,1.677,42492.1,3838.2},{1.156,0.873,32852.5,6584.68,5.175,1.713,33341
8,3019.79},{0.632,0.874,23197.,2808.9,3.082,0.463,13712.5,2498.03}, {1.199,0.386,29609.8,13544.1,3.677,1.421,26774.4,1058
41,{1.095,0.933,74222.8,45895.9,7.045,1.674,106654.,10458.7},{0.686,1.141,57867.1,39494.6,5.765,1.715,129377.,4209.34} ,{
0.913,0.842,16175.9,7597.75,4.761,1.771,26268.5,2220.12},{1.045,0.769,55265.,27074.6,5.036,1.657,71094.9,4299.15}, {0.526,
1.137,11960.2,8484.12,4.87,1.371,28288.6,805.4911,{0.58,1.825,58830.2,4318.31,6.993,0.515,33752.8,2248.53},{0.531,1.957.3
7616.8,6746.14,7.91,1.518,72200.3,3094.72},{1.443,0.614,54409.4,4426.3,5.257,0.407,12942.1,3866.12}, {0.834,0.953,49657.,5
945.28,3.787,1.01,38415.8,3057.28},{0.955,1.614,47539.8,4156.55,7.951,1.481,48789.8,4733.53},{0.431,1.195,49125.5,8417.1

8,3.217,1.295,92656.6,2659.17},{0.439,1.429,9080.72,4351.99,5.325,1.797,29113.7,617.361},{1.45,0.753,24149.2,11053.3,7.41
7,0.925,13207.1,1582.97},{0.462,1.215,20093.9,19885.7,5.797,0.679,31395.1,883.867}, {1.283,0.867,43796.5,27377.2,7.891,1.4
15,45653.2,4799.021,{1.146,0.63,58572.1,49695.5,5.87,0.897,43968.3,1300.35},{1.11,0.776,2286.81,638.399,4.622,0.8,1092.89
,34.2651,10.744,1.505,45799.8,13061.3,6.94,0.732,32685.5,1877.33},10.52,1.842,17303.2,1838.79,7.019,1.065,23910.6,1558.73
1,10.669,0.776,17958.3,10197.2,3.448,0.658,15559.5,1111.86},10.802,1.313,2670.03,1294.46,7.526,0.934,2907.91,334.267 1, {0.
877,0.506,19117.4,10601.9,2.993,1.505,26409.4,724.282},{0.579,1.465,36870.2,8583.06,5.224,1.169,47424.8,687.708}, {0.879,
0.395,64536.6,43184.8,2.736,0.987,63721.1,2685.07},{0.801,0.993,29262.,11559.2,4.713,1.099,31291.6,2055.81},{1.098,1.068,
66729.8,32614.7,7.073,1.351,63783.4,1820.49}, {0.848,1.083,29261.9,20216.3,6.42,1.629,50006.1,1518.69 ", {0.986,0.458,46235
5,45509.8,4.325,0.799,43936.1,5525.8},{0.461,1.166,31236.3,20316.8,4.788,1.181,77301.7,5018.54},{1.179,0.669,33277.3,273
07.3,6.521,0.983,29610.,3403.52},10.457,1.469,32118.9,4440.05,4.667,0.864,40576.3,2328.43},{1.54,0.307,55826.,38082.2,6.1

51,0.605,27707.5,8438.49},{0.415,1.425,44456.4,32939.3,6.019,1.342,130692.,2012.57}, {0.505,0.999,18234.,11779.8,4.075,0.7
53,26354.8,2020.15},{1.251,0.971,39975.5,16824.1,7.497,0.778,21124.7,2505.63},1.297,0.82,38608.8,26032.9,7.873,1.58,457
85.2,4883.25},10.943,1.415,57543.2,13984.,7.472,1.435,63881.1,5407.84},{0.934,1.119,52535.8,6835.1,5.087,1.046,38489.6,33
10.82},{1.171,0.978,45641.7,11941.6,6.203,1.565,45385.5,4886.84},{0.551,1.523,44060.9,20988.2,6.746,1.06,69468.8,2949.91

1,10.924,0.94,14338.,3427.35,4.559,0.913,10042.4,855.258 ,{0.744,1.317,54329.,26097.9,6.561,1.724,101978.,4656.56},{0.532
,1.468,50504.8,44980.1,7.919,1.746,170106.,5722.08},{0.758,1.222,43321.3,11430.,5.253,1.428,58257.9,3708.45},{0.443,1.661
,65523.3,37751.8,7.127,0.809,98165.1,1349.26}, {1.341,0.453,69879.4,57192.5,6.076,1.044,58992.6,8185.45},{0.516,1.742,222
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52.9,8307.74,7.536,1.05,35077.8,1488.24},{0.81,0.816,4136.65,1546.66,3.83,1.612,6433.38,525.721},{1.012,1.058,36776.3,190
18.6,6.551,1.225,34801.,695.819},{1.16,0.74,65197.4,22746.1,5.08,1.622,70189.4,6638.58 },{0.482,1.312,19731.3,15571.4,6.45

7,0.907,40189.1,2966.63},{0.466,0.766,40749.9,26744.2,2.68,0.931,76661.3,5089.9},{0.647,1.655,14151.3,3658.18,6.953,1.081
,16048.8,519.34},{1.054,0.809,74508.3,26017.4,5.002,0.828,47218.7,5645.54},{0.743,1.199,12791.6,756.225,4.26,0.916,9411.9
7,610.668},{1.34,0.645,27656.4,16344.3,6.566,1.623,31607.5,4012.58},{0.849,0.761,51714.2,45355.9,5.241,0.984,67873.1,806

7.41},{1.02,0.507,44300.4,40559.2,4.527,1.358,60019.2,2863.89}, {1.224,0.576,44628.5,20571.9,5.12,0.778,27198.1,5252.07} ,{
0.95,1.376,25295.4,5255.79,7.137,1.29,24789.3,2370.41},{0.713,1.328,24100.9,4279.35,5.577,0.878,22068.2,2389.64},{0.991,1
263,61522.1,9160.24,6.307,1.707,72034.2,6842.79},{1.565,0.597,10028.1,3837.5,7.169,0.665,4280.51,1131.58},{1.242,0.543,6
1356.6,47402.,5.939,0.987,52424.7,7580.87},10.615,1.508,49458.4,22390.1,7.708,0.509,38934.5,4169.16},{1.419,0.913,28743.

2,1613.39,6.534,0.455,6765.08,1467.58',{0.89,0.409,66659.5,65178.8,3.414,1.574,128828.,9937.48}, {0.549,1.531,54926.9,585

5.59,4.923,1.175,68424.8,1459.45},{1.371,0.17,35931.,8397.5,2.984,1.163,23082.3,4057.66},{1.282,0.655,9830.26,5958.02,6.2

24,1.017,7053.64,639.255},{0.521,1.038,71340.6,67489.7,4.856,1.307,184571.,5278.3},{0.612,1.401,22395.1,8048.23,6.096,1.1
57,34375.3,2629.68},10.559,1.429,51704.1,35489.8,7.199,1.615,144119.,8014.39}, {1.435,0.785,56194.6,9363.08,7.037,0.449, 1

7846.9,5984.8},{0.452,1.225,5482.51,5434.63,5.668,1.437,17793.5,201.213},{0.463,0.775,14488.3,9320.06,2.588,1.008,27525.,
889.697},{1.304,0.289,11123.7,9889.,5.211,0.47,5861.78,1875.41},{0.914,0.907,4339.54,630.67,3.892,1.539,4449.66,186.446 },
{1.023,0.825,54400.5,18004.8,4.735,1.321,52445.2,4100.33},{1.353,0.334,21121.8,15268.8,5.126,0.817,14043.7,2735.1},{0.62,
1.233,51658.,31970.9,5.955,1.039,79775.3,4901.15},{1.251,0.448,45260.8,38843.6,5.468,0.551,20444.5,1654.6},{0.881,0.937,7
3992.,6303.23,3.868,1.313,71380.9,7566.56},{0.877,1.63,33712.9,4821.87,7.647,1.104,27296.4,1600.05}, {0.929,1.092,45453 2,
7123.67,4.788,1.608,47267.5,1138.8},{1.036,0.734,69648.7,12372.,3.782,0.564,24073.1,1322.23},{0.85,1.438,49232.5,21338 4,
7.961,1.737,81280.1,4985.19},{1.28,0.499,50099.8,19919.9.4.512,1.789,53791.2,4098.89},{0.417,0.957,68366.9,62250.,3.752,1
.664,281355.,9781.83},{0.429,0.932,29503.5,26941.,3.658,1.714,120098.,3613.53},{0.931,1.534,10687.4,2829.3,7.864,1.219,93
01.95,257.414},{0.525,1.444,22534.8,15527.7,6.649,1.061,39730.3,555.467},40.753,1.166,3784.47,407.652,4.513,0.922,3093.3

9,305.8961,{0.433,1.758,27244.6,5769.07,5.977,0.859,34320.9,527.97},{1.097,0.764,5203.99,5105.74,6.885,1.309,6281.29,106.
919},{0.519,0.99,27979.4,11524.8,3.58,0.773,35853.7,3305.091, {0.78,0.925,56400.6,53469.9,6.105,1.125,93822.,9184.75},{0.6
72,1.046,46826.1,39786.4,6.435,0.618,54391.7,8206.35},{1.333,0.414,61492.4,24288.6,4.452,0.994,39644.,6662.16},{0.683,1.3
32,36239.3,13258.6,6.507,0.633,30404.,3791.32},{0.579,1.509,27835.,10090.6,6.324,0.95,34799.2,1596.96},{1.649,0.34,1913 1.
5,6225.22,5.667,0.598,7031.6,2223.2},{0.639,1.026,23928.9,9090.74,3.953,1.688,46934.1,1852.39}, {1.364,0.837,49560.9,2580

4.2,7.866,1.407,47634.5,6724.1},{0.947,0.324,36462.9,35794.4,3.302,0.827,36695.1,4422.72},{0.565,1.166,55348.2,36671.4,5.

529,0.43,42120.6,3542.81},{0.733,0.934,46729.8,34875.,4.933,1.626,94721.5,2607.05},{0.712,0.839,33772.6,27581.6,4.514,1.5
48,72548.7,3688.93},{1.26,0.246,28963.9,27399.4,4.547,0.489,13413.4,2274.2},10.724,0.84,42046.5,21790.2,3.787,1.504,7004

4.1,2396.07},10.889,0.652,74471.6,20849.3,3.089,0.626,35369.2,138 1.6}, {1.398,1.098,60129.4,3582.52,7.192,0.764,21600.4,30
46.48},10.888,1.542,71282.4,12129.1,7.272,1.534,79926.,4241.62},{0.622,1.434,15746.2,6372.91,7.212,0.663,16255.5,2085.21

1,10.764,0.489,44997.6,25535.2,2.522,1.499,75539.,4799.84 1, {1.127,0.416,18200.,15400.8,4.498,1.391,23238.2,2121.6}, {0.834
,0.909,64696.,25430.4,4.547,0.622,39594.9,3907.24},{1.316,0.512,20801.4,16193.4,6.049,1.755,27075.9,2025.81},{0.665,0.854
,45558.1,27236.,3.884,1.553,95768.1,6565.97},{1.068,0.341,53485.7,32222.8,3.285.0.601,28207.1,3575.23},{0.514,0.643,2606

7.9,24402.9,2.813,0.571,33430.4,3357.97},{1.11,0.788,45421.7,37552.6,6.874,0.584,24846.9,2243.72},{0.551,1.327,46243 3,15
767.3,4.772,1.605,92627.9,1058.87},{1.015,0.865,22290.8,3415.15,4.484,0.733,11693.4,1713.33},{0.438,1.328,44744.,27673 3,
5.101,1.672,141663.,1442.5},{0.925,0.792,71276.,65201.9,5.988,1.217,104943.,10650.8}, {0.658,1.073,38799.,22323.3,5.207,0.

6,33671.3,3219.3},10.676,0.676,68219.9,68100.9,3.815,1.085,122772.,8896.56}, {1.356,0.492,70003.2,48894.6,6.039,1.474,771

37.6,10634.3},{1.059,0.78,28283.2,4280.64,4.202,0.729,13714.9,1854.21},10.619,1.406,72542.9,12347.9,5.82,0.528,49876.,644
9.23},{0.473,1.581,72524.8,54289.,7.795,1.148,169018.,5696.98}, {1.176,0.689,40170.8,6809.46,4.911,0.429,14189.3,4366.21},
{1.13,0.671,23400.5,15392.9,5.44,1.284,23152.1,881.248, {1.12,1.283,71666.2,5696.09,6.316,1.473,52855.6,1296.22}, {0.974,1
.678,43227.6,2727.8,7.822,1.03,26530.8,1232.46},{1.019,0.715,4620.06,3519.18,5.633,1.314,6256.89,753.384},{0.759,1.374,28
303.6,5236.48,5.632,1.179,28425.5,1268.56},{0.656,0.852,6654.87,888.629,2.603,1.06,6227.31,98.925},{0.67,1.229,69068.8,39
500.8,6.228,0.776,74998.3,6361.52},{0.597,0.708,3464.56,1336.75,2.787,0.436,2437.89,439.216},{1.243,1.021,23407.6,3293.7

3,7.431,0.478,8745.79,2576.79},{1.202,1.26,50960.5,9446.85,7.887,1.365,42468.,5374.92},{0.463,1.432,74609.5,32373.5,5.513
,1.368,177484.,7659.9},{1.277,1.104,64775.4,14030.8,7.06,1.652,54616.2,2587.1},{1.122,0.244,42250.8,20026.3,2.76,0.839,24

480.7,1105.03},{0.905,1.274,63254.6,34748.1,7.839,1.524,94559.4,7081.91},{1.193,0.259,46145.5,37200.5,3.976,0.802,36367.

8,7559.2},10.48,1.417,37561.2,31565.4,7.065,0.938,75351.8,3209.15},{1.154,0.739,37363.3,24017.3,6.319,0.642,20988.2,2994.
29},10.778,0.967,26697.6,22127.4,5.701,0.426,14163.6,506.294}, {1.477,0.889,49234.6,9227.59,7.349,0.987,26129.7,5092.88 },

{0.758,1.057,10834.8,1046.65,3.661,1.373,11111..225.074},{0.816,1.473,34398.4,6066.42,6.59,1.509,42629.3,2746.51},{0.706,
1.074,40172.4,12777.1,4.204,1.341,51403.7,676.49},{0.947,0.377,67272.1,49361.6,3.1,0.652,44210.8,3426.79},{1.197,0.55,160
91.1,10211.6,5.31,1.173,16107.1,2628.06},{0.699,0.758,45057.,33646.8,3.774,1.699,100701.,3308.96 }, {0.587,0.86,51890.2,416
87.9,3.965,0.737,65220.,3814.01},{1.385,0.545,68089.2,56498.8,6.999,0.767,38890.9,3709.53},{0.656,0.844,72393.8,9743.44,2
.802,0.857,65275.8,7130.18},10.468,1.763,71665.4,18538.8,6.559,1.067,111215.,2915.65},{1.086,0.935,23761.5,20262.5,7.906,
1.315,30048.3,2386.46},40.994,1.046,17366.9,8822.19,6.878,1.04,16900.3,2104.35}, {0.981,0.885,39004.6,37697.2,7.064,1.49,6
3536.4,3680.871,10.84,1.239,10580.3,6419.18,7.352,1.641,18758.4,1244.5},{1.344,0.69,52461.3,28386.3,6.897,0.994,38634.7.6
969.39},10.719,1.261,56589.1,20309.2,5.825,0.764,48436.,4059.11},{0.44,2.173,32876.6,2867.19,7.957,1.558,70442.2,2065.59

},11.403,0.525,31297.5,27626.2,7.353,1.229,31747.4,5026.64},{0.877,0.265,15273.4,13168.5,2.611,0.49,10956.1,2628.05},{0.5
48,1.29,34897.3,30681.8,7.036,0.971,69584.7,5281.43},{1.32,0.161,51049.8,37164.6,3.816,0.867,32501.4,3361.75},{1.395,0.28
4,65943.4,50590.4,5.17,1.078,57368.7,11240.9}, {0.458,1.347,70292.6,56716.3,6.214,1.445,219987..8072.11},{0.438,1.557,472

7.32,2379.23,6.564,0.737,6905.85,337.657},{1.417,0.156,63313.8,17297.6,3.211,0.96,34029.6,6419.19},{0.671,1.224,45079.9,3
9990.9,7.253,1.115,80673.9,5244.43},{0.727,0.564,21253.6,19260.5,3.235,1.728,51287.6,2284.13 },{0.795,0.864,69725.5,31 198
4,4.087,0.81,55098.5,2426.6},10.772,0.648,20037.9,3699.4,2.513,1.431,25278.2,2325.79},{1.154,0.67,7273.33,3121.96,5.048, 1
37,7442.03,992.456},{1.031,0.879,8623.42,5350.55,6.142,1.068,8013.75,555.161},10.679,1.087,16878.4,13780.1,6.464,0.602,1
7453.1,2152.2},{1.357,0.871,47238.6,11864.3,7.282,0.61,20257.3,5293.33}, {1.144,0.697,29038.6,22849.6,6.23,0.89,22288.1,16
22.091,{0.916,1.441,62161.3,10489.4,6.971,1.253,57400.7,4337.74},{1.306,0.517,49152.,44507.9,6.734,1.1,50384.2,9159.73}, {
1.001,1.165,60053.6,3005.53,5.176,1.453,51190.5,3493.67}, {1.145,0.752,60779.2,34319.,5.664,1.302,55917.8,1417.87},{0.581,
1.652,58782.6,11282.8,6.351,1.565,105909.,4792.09},{1.211,0.82,9126.1,6146.92,7.601,1.031,8458.41,1472.72},10.869,0.661,5
6192.8,43015.8,4.34,1.141,74948.5,7123.83},{0.963,0.657,63231.5,17218.4,3.342,1.762,75039.3,1074.35},{0.556,0.887,2084.9
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7,370.603,2.511,1.8,4173.78,118.522},{1.025,0.196,59048.9,51233.2,2.789,0.608,34455.3,1603.1},{0.99,0.747,47904.9,23414.3
4.825,0.972,42548.6,5495.12},{1.282,0.83,58724.4,29404.6,6.736,1.333,47371.5,1198.68}, {0.763,0.634,74812.5,17308.2,2.51,
0.861,58612.6,4734.45},{0.768,1.2,67791.3,19705.5,5.323,1.255,81433.1,5594.67},{0.812,1.521,16187.9,4044.98,7.598,1.358,2
0717.3,1972.12},{1.175,1.039,67564.2,19998.4,6.524,1.724,69456.4,3647.76},{1.33,0.853,14687.3,5479.1,6.781,0.618,5215.01,
411.419},{1.163,0.482,55988.6,50627.,5.222,0.668,32890.2,1918.71},{1.314,0.231,24651.5,1473.39,2.569,1.568,17648.7,1939.
31},{0.679,1.161,48463.7,24670.5,5.241,0.943,53828.,1652.1},{0.553,1.251,46621.1,27557.6,5.646,1.257,98450.9,6652.4},{0.4
78,1.157,55216.4,32447.5,4.397,1.71,168172.,5148.99}, {0.585,0.594,30585.5,28734.6,2.855,0.744,43430.4,3792.72},{0.806,0.7
51,22056.4,14812.6,4.232,1.378,35375.7,2655.76},{1.388,0.362,13773.3,7046.38,4.835,1.052,9970.15,1848.5},{1.019,0.986,36
240.5,13416.6,5.583,1.583,40328.,1203.77},40.518,0.677,65400.8,62768.4,2.874,0.856,113577.,4598.32}, {1.355,0.895,20665.2,
1562.68,6.673,0.497,6719.18,2004.96}, {1.327,0.82,36624.5,22384.5,7.845,1.003,26444.2,3179.71},{1.003,0.74,66928.1,55946.,
5.664,1.664,108167.,4555.33},40.698,1.802,46639.4,3681.33,7.189,0.408,16286.4,718.919},{0.732,1.609,45909.4,3832.43,6.57
9,0.848,34440.7,2708.65},{1.17,0.176,57810.3,30010.9,2.916,0.447,25503.5,8151.78},{0.832,0.961,36554.7,12707.6,4.989,0.73
2,29188.5,4776.65},{1.163,0.101,71726.9,61690.3,2.981,1.546,99293.3,10223.4},{1.01,0.401,46034.8,45196.,4.232,0.435,2567
5.5,5066.31},10.884,0.728,7726.44,7148.98,5.275,0.685,6628.21,622.585, {0.889,0.932,74536.5,42372.,5.374,0.91,65072.,3490
921,10.712,1.165,56220.1,16792.6,5.592,0.554,40937.4,6902.93},{1.206,0.719,67463.6,11917.4,4.636,0.486,19215.6,2523.32},
{1.131,0.533,35354.,10799.2,3.739,1.51,35098.4,3494.591, {0.425,0.81,44061.7,43434.,3.197,1.158,132756.,6990.12},{1.31,0.9
41,20613.8,8483.43,7.291,0.626,7372.41,321.773},{1.442,0.37,53411.1,7402.28,3.907,1.165,31083.1,58 17.47},{0.615,0.743,30
280.5,20890.3,3.208,1.624,72689.3,3229.3},{0.588,1.223,69159.5,18152.,4.691,0.522,48260.9,4686.5},{0.566,0.859,52502.1,19
326.3,2.891,1.288,89072.5,4215.93},{1.2,0.528,52462.2,41091.9,5.442,1.043,44862.8,3469.52},{0.417,1.261,62368.,32197.4,4.
444,0.491,59783.5,1653.71},{0.701,1.33,48558.1,25805.2,6.42,1.442,79503.3,1585.78 }, {0.804,1.674,59061.5,3417.9,7.003,0.94
5,42069.6,2651.15},{1.49,0.115,30510.,25713.2,4.861,0.62,16623.4,4759.86},{1.169,0.6,43370.9,11243.7,4.268.,0.933,28262.5,
5182.85},{0.736,0.599,14303.6,13223.9,3.574,1.586,33423.2,2677.66},{1.206,0.878,24267.3,12553.2,6.989,0.787,14169.7,1595
.59},11.026,0.93,7350.84,7245.45,7.798,0.629,4792.27,228.314},{0.821,1.123,14158.7,12329.5,7.107,1.709,28165.1,367.01},{1
.063,0.666,59511.8,40698.6,5.089,1.441,71312.,2588.11},{0.667,1.207,23486.1,13878.2,6.646,0.519,19868.5,2800.2},{0.486,1.
148,5866.4,4869.36,5.638,0.407,5693.53,557.306}, {0.747,1.09,70090.2,61999.5,6.722,1.54,153495.,10004.1},{0.883,1.3 14,141
21.1,6560.54,7.902,0.899,13088.6,1480.43},{1.094,1.177,62300.1,12489.9,6.526,1.456,56484.2,4399.09},{0.517,1.675,42961 8,
14353.1,7.2,1.122,75056.1,4904.08},{1.051,0.351,24234.6,19928.3,3.709,1.327,32950.7,4350.61 },{1.412,0.186,49416.6,32706.
4,4.308,0.795,27319.8,3979.83},{0.633,0.96,34565.1,27143.7,4.559,1.469,73421.6,1022.96},{0.618,1.866,49979.4,4660.91,7.29
9,1.516,76537.4,3792.4},{0.83,0.975,64815.9,56201.9,6.13,1.532,115128.,2176.56},{0.582,0.725,2465.63,880.556,2.559,0.469,
1637.35,186.291},10.89,1.353,40198.1,18215.5,7.71,1.498,55048.9,3367.62},{1.021,0.274,54453.2,43345.9,3.042,1.646,85304.
3,5726.64},{0.839,0.8,34156.4,13918.2,3.808,1.617,47767.6,987.059},{1.029,0.113,73533.2,70596.7,2.589,0.735,60962.2,9051.
71,10.389,1.371,68712.6,9735.14,3.562,1.724,177135.,1276.19}, {0.446,1.176,68762.9,63626.8,5.196,1.532,239778.,5270.62},{
1.131,0.762,47895.2,30906.8,6.195,1.474,59684.6,6248.38},{0.638,1.234,12416.4,11975.1,7.039,1.236,24824.1,620.03}, {0.455,
0.703,69179.1,64687.7,2.648,1.793,277242.,7726.46},{1.347,0.63,50996.4,32350.4,6.56,0.922,31840.9,2702.31},{0.708,0.765,2
7831.5,15699.3,3.461,1.507,48964.7,1745.18},{0.788,1.332,31836.3,2975.,4.985,1.214,27739.1,524.681},{1.019,1.051,46523.6,
6318.19,5.023,1.796,50569.5,2679.23},{0.561,1.325,23419.9,5617.34,4.638,1.479,42101.4,1752.67},{0.691,1.317,51613.5,3009
6.,6.905,1.303,89538.4,6389.69},{1.254,0.171,74683.4,39765.2,3.105,1.789,84804.1,2983.87},{0.532,1.426,24407.9,10599.1,6.
09,0.869,33974.8,2317.26},{0.93,0.583,8167.89,6215.81,4.057,1.369,10931.9,275.535},{0.54,1.571,27727.,10070.2,6.331,0.517
,19430.9,561.7531,10.972,0.344,23485.9,12806.6,2.795,0.997,22469.5,3313.12},{0.483,0.818,39360.6,26945.9,2.881,1.145,809
34.4,1296.5},{1.167,1.048,55366.5,7926.29,5.915,1.599,49768.5,4444.64}, {1.148,0.487,36131.5,18297.9,4.182,0.906,24947.9,2
883.891,10.88,0.722,71463.2,3721.06,2.974,0.612,33266.4,5097.3}, {1.346,0.325,40971.4,4174.73,3.306,0.515,12298.2,3304.08
1,10.453,1.426,60250.6,33392.9,5.869,1.603,185775.,7846.8},{0.484,1.25,41146.1,8725.56,3.731,1.729,93274.6,1892.88},{1.11
6,0.719,37171.3,22236.2,5.673,0.97,30281.5,3408.01}, {0.613,1.274,10686.,7156.34,6.02,1.289,19373.7,306.229}, {1.748,0.54,1
5011.4,4273.62,7.532,0.681,5928.47,1891.55},{0.841,0.743,59964.7,46815.6,4.585,0.542,37157.7,1907.91},{1.939,0.138,5864.
01,3574.07,7.261,0.468,1990.49,828.448}, {0.747,1.174,35446.9,28516.,7.184,1.186,59288.1,4752.45},{1.74,0.363,9772.74,621
6.83,7.929,0.508,3796.84,1330.35},{0.727,1.017,20938.7,20407.1,6.514,1.214,40889.4,3778.85},{0.62,1.145,40720.6,22339.8.4
.891,1.691,89169.5,1669.89},{0.641,1.235,25535.7,21913.8,7.047,0.62,26386.7,1778.64},{1.,0.754,18959.6,13155.2,5.468,1.35
9,25028.4,2347.94},{0.921,1.425,10257.4,1371.75,6.768,1.312,9716.15,819.075},{0.852,0.497,11159.9,9423.29,3.476,1 683,22
923.2,2019.96},{0.611,1.434,28617.9,13166.4,6.519,1.204,46314.4,2389.12},{0.549,1.457,65416.4,50590.3,7.605,1.773,210147
.,9787.87},10.459,1.077,23690.5,4615.81,3.106,0.933,34112.3,2469.11},10.731,0.769,74592.3,34679.3,3.341,1.533,119620.,334
2.21},{0.801,1.073,34045.4,6002.71,4.16,1.657,42411.6,627.056},{0.951,1.067,15228.6,4534.36,5.788,1.312,16665.8,1956.12},
{1.473,0.492,11971.8,10234.,7.528,1.294,12194.8,2100.52},{0.907,0.765,29737.9,15525.6,4.342,1.545,41135.3,1826.04}, {1.24
6,1.122,8205.47,734.891,6.227,1.491,5613.09,196.223},{0.675,1.426,36396.6,11339.,7.237,0.417,21393.,3251.18},{0.568,1.083
,51247.3,29819.4,4.723,1.058,89528.6,7244.38},{1.175,0.581,42867.5,7000.17,3.611,1.448,31925..990.014}, {0.784,0.419,4692
9.9,41482.2,2.837,0.959,62301.3,6484.56},10.407,1.596,62440.6,28493.,6.11,1.618,195014.,4832.2},{0.575,1.257,74199.9,4742
2.7,6.034,1.024,128193.,9496.49},{0.567,1.457,9442.55,7754.15,7.553,1.287,20074.9,250.241},{0.61,1.46,33555.2,11395.5,5.9
98,0.677,27017.7,971.17},{1.155,1.135,31199.,8084.5,7.333,0.585,12624.1,1813.03},{1.34,0.296,29063.3,28985.6,5.384,1.308,
30514.6,1988.67},10.779,0.584,33958.4,33233.,3.83,0.91,44203.4,3642.34},{0.476,0.823,9703.08,8507.7,3.183,1.479,28780.5,2
94.287},{0.587,0.925,64819.1,58174.8,4.663,0.431,52330.8,4039.35}, {0.531,0.739,23865.9,19376.,2.946,0.769,32200.4,541.58
6},{0.846,1.293,64816.9,34891.8,7.141,1.197,73397.8,1637.98},{0.859,0.873,40877.1,7954.8,3.656,1.644,49391.3,1811.19},{1.
091,0.864,54732.7,38326.4,6.633,1.183,53901.,2496.2}, {1.404,0.436,62603.5,26794.8.,4.99,0.938,35172.,4604.33},{0.989,1.254
24277.1,11876.8,7.925,1.667,34602.6,2538.11},{0.518,1.237,24737.,17860.4,6.2,0.606,32447.7,3428.62}, {1.407,0.294,53251.5
,52715.8,5.889,1.153,51330.2,7176.3},{1.001,1.318,46008.,3656.47,6.248,1.748,50731.,4472.75},{1.518,0.484,2404.25,1131.9,
6.515,0.439,747.727,208.044},{0.79,1.177,67411.1,42107.1,6.493,1.698,126683.,5185.57},{1.201,0.878,14884.4,7788.34,7.246,
1.044,12732.4,2115.83},41.216,0.24,33640.5,8961.5,2.786,0.612,13673.9,2718.34}, {0.709,0.64,30607.9,11011.8,2.6,0.909,3042
6.7,2592.7},10.666,1.381,50635.4,17177.8,5.759,0.84,45104.8,1182.26},{0.854,1.328,55197.2,25535.7,7.176,0.768,38827.,1443
72},10.639,0.658,63946.3,61622.6,3.43,1.475,159569.,9745.63},{0.8,1.498,66063.5,21119.8,7.061,1.627,91702.7,1612.38},{ .
72,0.199,61596.9,57479.8,7.451,0.539,28567.7,9368.68},{0.821,0.801,27676.1,14117.2,4.054,0.837,22573.1,876.3681,{0.5,1.68
6,17358.9,9363.5,7.521,1.179,32813.2,505.648},{0.694,0.658,55414.8,25533.,2.962,0.726,54046.,7977.3},{1.348,0.467,24051 .8
,4360.63,3.981,1.336,15761.4,1452.67},{0.645,0.923,30043.7,14951.,3.845,1.382,53064.,2858.06 , { 1.388,0.098,58795.2,21264.
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4,3.068,0.603,24497.1,6895.72},{1.318,0.083,31810.1,30717.3,3.854,1.355,34703.6,2503.98, {1.328,0.74,11840.3,7429.59,7.32
5,0.974,8349.77,1014.04},{0.912,1.053,26563.6,5862.89,5.66,0.413,10652.7,2110.5},{0.501,0.888,9069.58,2757.71,2.579,1.26 1
,15685.1,445.73},{1.135,1.156,47406.7,4892.23,5.875,1.266,30446.3,874.691},{0.939,1.137,43472.4,18418.,6.464,1.021,37916.
1,2683.94},{0.861,1.139,52526.5,13488.2,5.673,0.926,45458.6,6014.8},{0.585,0.858,47190.4,23084.3,3.216,1.315,85669.5,390

8.73},{0.99,0.872,19145.8,7341.77,5.039,1.122,17093.8,1457.81},{0.881,0.59,32788.5,17564.9,3.619,0.794,28901.1,4670.88}, {
0.444,1.017,49012.7,17772.9,3.059,0.837,69003.8,2882.72},10.77,0.75,59711.9,47545.1,4.455,1.148,95069.4,10195.8},{0.936,0
.895,19185.3,3078.5,4.14,1.629,22569.3,2184.7},{0.857,0.561,74753.3,26013.1,2.731,1.663,101292.,2722.65},{1.086,0.492.815
7.31,2062.16,3.246,0.996,5425.,616.299},{0.783,1.345,51951.4,14229.5,6.915,0.549,32162.9,4848 .37}, {0.448,1.41,25045 3,120
76.1,5.392,0.531,24033.9,808.086},{1.895,0.301,51122.5,16308.4,6.905,0.529,16015.2,6136.03},{1.1,1.142,3208.71,676.102,6.

558,1.105,2304.68,238.091},{0.907,0.777,6737.57,2267.72,3.976,1.041,5849.59,487.66}, {0.82,1.301,46207.8,23944.3,7.68,0.68
4,36736.9,4177.},10.513,1.35,34749.9,2365.66,3.815,0.871,33227.5,768.588},{0.844,0.734,4823.36,4433.8,4.873,1.227,7143.82
,295.143},{0.822,1.312,64291.4,29577.9,7.202,0.717,47928.9,3909.6},{1.304,1.051,40208.2,4982.69,6.508,1.169,22765.9,1816.
66},{1.229,0.409,59710.2,15785.1,3.409,1.378,44285.4,1706.61},{0.464,1.155,66183.1,58021.5,5.393,1.097,172330.,11384.7},

{1.222,0.749,56224.5,36078.1,6.877,0.612,28934.3,4482.18},{1.005,0.631,6609.11,4655.03,4.725,1.354,8502.21,705.685}, {1.1

74,0.532,68588.8,4151.88,3.151,1.658,56079.2,3889.71},{0.699,1.354,24739.2,1939.09,4.657,0.71,14151.,336.052}, {0.476,0.71
,33226.3,22327.6,2.649,0.601,44311.2,5311.97},{0.831,0.561,58404.8,48098.7,3.589,1.401,95370.1,4207.04},{0.919,1.234,447

07.3,9976.58,6.197,1.338,47974.1,4915.16},{0.412,1.174,42522.5,24325.6,4.026,1.644,138274..2093.4},{0.926,0.321,74123.4,5
0472.,2.617,0.866,59943.3,1470.41},{1.295,0.232,8803.77,8157.6,4.53,1.706,12207.4,960.708 },{1.197,0.637,14947.3,820.973,3
592,1.643,11329.9,430.399},{1.222,0.292,5154.37,2267.03,3.409,0.896,3255.24,487.428}, {1.184,0.574,13922.4,7112.08,5.106,
0.526,6238.21,1271.16},{0.41,1.424,46976.1,38025.6,6.391,0.916,103180.,3030.5},{1.073,0.47,2746.97,2295.26,4.712,0.588,17
91.17,342.086},{1.09,1.148,22875.5,8730.06,7.431,0.751,12846.9,1297.27},{1.127,0.674,27840.4,10339.9,4.692,1.278,25664.2,
3104.8},10.629,0.481,41566.8,40318.7,2.653,0.505,41594.2,6335.811, {1.544,0.346,37940.7,18493.4,5.703,0.461,12317.8,3515.

54},{0.512,2.057,2183.32,283.689,7.87,1.278,3323.32,85.527},{1.33,0.685,72643.5,41379.,6.626,1.497,73898.2,7751.06},{1.42
9,0.871,45733.,9869.18,6.816,1.069,24861.3,3140.72},{1.106,0.349,30541.6,20605.4,3.907,0.46,15918.8,4588.691, {0.766,1.497
,52717.,11228.4,6.687,0.705,33743.5,2206.82},{0.679,1.817,11503.3,1929.68,7.597,1.223,13052.4,414.046}, {1.238,0.595,4380

3.2,19437.4,4.995,1.719,49311.5,4385.33},{0.95,1.54,52596.6,5777.01,7.771,0.49,18833.2,2118.88},{1.597,0.792,50849.6,6318
34,7.006,0.984,23427.,4692.82},{0.538,1.355,38682.,11887.7,4.713,1.781,85291.2,722.34},{1.211,0.211,54899.2,29452.8,3.20

2,1.022,44643.,.8370.74},{1.288,0.879,66141.5,31536.7,7.077,1.301,53031.9,2762.9}, {1.487,0.08,22916.6,22430.5,4.976,0.47,1

1394.1,4139.39},{1.271,0.378,7353.8,5591.97,4.832,1.214,6607.52,377.766},{0.989,0.482,16159.,11333.5,3.973,0.565,10138.7,
1853.98},{1.113,0.789,48762.7,19553.3,5.216,1.485,49919.9,3241.49},{0.911,1.109,67524.5,56257.3,7.735,1.178,86865.9,4304
48},11.174,0.808,60027.4,27163.1,5.877,1.421,58071.4,3985.63},{0.703,1.39,58428.8,9660.42,5.269,1.105,57068.5,1825.36 1}, {
1.365,0.893,64763.1,9135.33,6.451,0.531,19063.,3573.13},10.605,1.365,27442.9,15512.8,6.236,1.478,55454.6,1419.1},{0.797,0
.632,74373.,22455.3,2.673,1.062,66539.4,1450.21},40.72,1.131,31461.6,30543.3,7.214,0.497,24446.1,1723.45},{0.966,0.487,26
031.8,19117.7,3.802,1.532,41249.8,4370.41},{1.253,0.256,26019.1,22404.3,4.296,0.717,15439.2,1452.2},{0.727,1.519,54857.5,
3870.75,6.775,0.621,36626.6,5665.19},{1.3,0.004,6330.,4704.46,2.956,1.091,5014.56,395.443},{0.439,1.783,54512.4,27757.6,7
.701,1.633,162306.,3049.67},{1.057,0.682,69765.2,17327.9,4.263,0.609,35072.1,7567.41},{0.843,1.647,5969.68,1447.2,7.907,1
.565,7248.29,191.944},{0.521,1.73,72621.,32327.2,7.853,1.358,153615.,6396.41},{1.213,0.814,7062.41,6171.29,7.988,1.75,107
15.8,883.2841,{0.486,0.745,55057.7,29797.5,2.501,0.532,53472.1,3998.6},{0.969,1.178,61272.7,3680.33,5.075,1.682,61625.8.3
299.66},10.74,1.7,69236.9,9328.25,7.695,0.827,54873.3,5129.03},{1.156,0.708,62862.5,37818.9,5.618,1.675,76250.1,2573.56},
{0.848,0.617,66010.8,64886.6,4.374,1.068,90190.6,5687.92}, {0.804,1.581,4945.48,1218.24,7.496,1.547,6585.59,335.568},{0.7

59,1.357,63853.5,15482.9,5.998,1.777,107694.,7816.27},{0.545,1.066,10408.7,4570.14,3.796,1.788,25559.7,505.314},{1.167,0.
495,13974.,11571.4,5.343,1.161,15765.7,2539.12},{1.074,0.428,18213.6,3843.25,2.796,0.858,9735.,790.315},10.468,1.419,589

16.6,56260.6,7.239,1.707,225828.,6288.99},{0.925,1.101,67749.7,16559.5,5.308,1.512,75609.9,4238.16},{1.159,0.996,71989.5,
28235.3,6.743,0.789,38296.9,2930.16}, {1.119,1.089,13292.2,4844.09,7.296,1.194,12017.5,1584.66},{0.611,1.347,26261.2,1123
7.1,6.106,0.741,27546.6,2300.17},{0.796,1.419,2354.6,872.41,6.962,0.815,1757.66,60.297},{0.778,0.958,3432.83,2952.82,5.67

5,1.193,5077.72,116.354},{0.974,1.575,7595.71,475.356,7.395,1.266,5964.52,408.294},{1.215,0.689,2421.64,1498.66,6.377,0.6
58,1350.54,230.743},{1.359,0.759,30063.6,8589.48,5.973,1.768,28442.4,2585.28},{0.906,1.18,36006.9,9988.33,6.167,0.63,197

93.7,2322.77},40.944,0.595,46070.1,40471.1,4.536,0.531,26073.6,1349.92}, {1.222,0.337,23228.6,18342.8,4.412,0.96,17978.3,1
459.14},41.154,0.632,40019.3,16883.4,4.608,0.527,13837.7,690.627},{1.529,0.098,51903.6,3078.11,2.881,0.55,14171.4,4213.0

1},10.576,1.016,30578.7,17918.9,4.274,1.574,74950.1,4635.4},{0.536,1.198,8880.64,3329.81,4.318,1.773,21973.,846.192},{1.1
08,0.951,42973.5,13362.1,5.977,1.288,39407.9,4682.31},{0.463,1.03,66437.,17474.8,2.862,1.516,142622..2544.65},{0.415,1.03
3,66932.7,64336.9,4.144,1.162,188392.,2021.18}, {1.402,0.193,16629.3,15696.,5.025,1.173,16143.3,2455.33},{0.757,1.365.,450

94.7,24638.6,7.575,1.494,80976.8,6383.69},{0.575,0.725,70990.5,31306.6,2.511,1.387,132764.,5861.98}, {1.249,0.694,2772.94,
2145.33,7.53,0.656,1820.21,417.9181,{1.354,0.225,20633.1,8086.98,3.547,0.547,6937.66,1063.43 },{1.047,0.564,34605.3,6031.

83,3.118,1.074,22681.2,1468.16},{1.298,0.844,26533.1,6341.31,5.798,1.55,21052.7,1084.41},{1.166,0.775,13417.9,2091.69,4.4
29,0.995,6997.5,297.765},{0.768,0.75,33540.6,10185.1,3.049,1.019,30267.6,891.461},{0.473,1.513,54795.,13335.1,5.271,1.734
,140894.,6215.81,{0.988,1.318,31541.9,8124.66,7.261,1.196,28570.,2755.41},{1.168,0.871,63991.9,27778.7,6.259,0.554,24943.
42334.31},{1.191,0.324,69858.9,61008.7,4.364,1.342,81794.7,7122.06}, {0.777,0.409,3895.68,3012.77,2.513,0.696,3201.22,93.
732},{1.042,0.972,56035.,38470.4,7.086,1.051,52372.3,3252.41},{1.025,0.514,71782.3,71772.6,4.913,1.365,109488.,11154.1},

{0.466,1.042,29960.7,27064.2,4.498,0.949,62619.2,2163.22},{0.806,1.112,2605.45,767.742,5.2,0.653,1614.44,152.166 }, {0.816,
0.721,11087.6,3160.59,3.288,0.861,9136.93,1136.52},{1.073,0.363,12645.8,4960.03,2.956,1.342,12629.8,1405.25},{1.048,1.02

9,50382.1,25089.5,6.702,1.426,56572.9,3520.54}, {1.642,0.168,25527.2,5177.18,4.105,0.628,8839.56,2843.},{0.973,1.174,2459

3.4,13638.5,7.325,1.229,25605.8,914.175},{0.794,1.601,43380.8,9367.43,7.539,1.387,53190.,3573.06},{1.172,0.251,61107.5,49
410.8,3.768,0.488,27874.8,4420.16,{0.706,1.495,30649.8,9453.8,7.704,0.613,24239.4,3326.93},10.656,0.538,6572.59,6079.28,
2.831,1.582,16684.5,1028.59},{1.226,0.548,21734.1,16729.3,5.635,1.398,23382.3,1199.6}, {1.048,0.604,17539..,1366.3,3.048, 1.
75,17770.9,1570.29},{1.471,0.488,9701.18,8685.32,7.597,1.486,11368.6,1792.66},40.9,0.927,2797.17,1975.52,5.818,0.883,246

4.03,87.727},{1.137,0.521,18588.4,15304.7,5.217,1.163,20155.4,2316.51},{0.639,1.064,49326.,43893.4,5.58,0.958,72979.,1732
951,{1.382,0.706,71467.7,47411.2,7.94,0.569,32797.5,6656.99},{0.571,1.694,74931.2,35878.8,7.796,1.157,118414.,2487.85} . {
1.105,0.667,74315.7,49614.9,5.259,1.511,87575.2,2174.02},{0.714,0.665,14798.3,7596.4,3.058,0.898,16366.,1573.58},0.934,1
.053,51322.8,29366.3,6.544,0.902,44148.5,3324.88},{0.97,0.684,67302.,29471.,4.245,1.083,66818.6,9507.83},{1.22,0.993,2510
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8.3,2532.61,5.784,1.66,22591.6,2716.23},{0.89,1.374,48338.2,9549.6,6.186,1.314,43781.,621.432},{0.707,1.266,65059.3,1 7982
7,5.241,0.902,58885.8,3144.871,{0.518,1.143,36946.,14617.8,3.895,1.087,55681.4,768.175},{1.11,0.611,74767.9,26023.3,4.26
7,1.034,58123.1,8792.57},{0.948,0.846,17720.6,3921.52,4.377,0.511,7483.57,1160.43},{1.106,0.743,23063.3,17285.4,6.356,0.5
7,12409.2,1514.82},{1.528,0.015,10946.2,3811.74,3.207,0.983,6176.32,1435.98},{0.674,1.813,46572.9,8755.01,7.71,1.375,615
47.4,2186.86},{1.2,0.981,8288.46,3149.83,6.639,1.118,5535.71,154.452}, {1.081,0.787,54062.7,42704.5,6.425,1.604,78487.,496
2.44},{1.403,0.483,64339.4,37017.,5.983,0.833,39699.4,8233.06},{1.438,0.239,57034.9,30426.5,4.402,0.965,35080.7,5331.58},
{1.005,0.498,46567.4,12955.4,2.925,1.258,39502.7,1832.24},{0.625,0.966,8990.45,8069.21,5.627,0.61,11237.,1650.62},{0.724,
1.311,14032.5,6494.89,6.796,0.863,15104.7,1522.4},{0.481,1.265,53963.4,28774.8,4.859,0.927,85532.9,2571.07},10.52,1.274,4
9428.4,47308.2,6.547,1.788,179306.,5862.32},{1.099,0.782,55269.,18511.2,5.052,0.727,29476.3,3778.59},{0.641,1.922,56367.
6,4664.92,7.247,1.394,68953.7,1043.92},{1.088,0.751,29047.3,4294.73,4.132,1.42,26033.6,3192.93},{0.49,1.577,17213.6,1113
2.4,7.143,1.353,40467.1,511.605},{1.423,0.915,60429.5,10731.2,6.765,1.328,38654.,4145.43},{0.748,1.128,56388.3,20142.8 4.
998,1.663,94051.,5126.73},{0.879,1.357,30053.6,12480.4,7.479,1.432,38914.7,2416.3},{1.27,0.194,48643.1,27052.,3.514,0.527
23130.8,6923.73},{0.667,1.551,74021.8,34840.1,7.414,0.655,56204.2,1275.83},{0.948,0.985,70847.2,4692.8,4.244,1.615,7464
2.1,6858.95},10.818,1.205,22504.7,10612.7,6.404,0.878,20211.4,1419.45},{1.121,1.001,62613.5,20869.1,6.277,1.736,72842.8,5
713.54},10.968,0.755,10144.7,9631.75,5.967,0.48,5344.,326.762},{0.843,1.117,72258.4,10163.9,4.711,1.554,88634.9,7656.05
{0.799,1.282,57543.3,4764.81,5.014,0.909,40437.1,2812.17},{1.061,0.271,3567.77,1909.37,2.778,1.105,3190.31,309.848}, {0.4
74,1.532,60046.,45787.4,7.986,1.064,143641.,9570.87},41.341,0.117,52302.2,17392.5,2.875,0.815,26566.8,5187.55},{1.278,0.4
72,9709.48,1249.63,3.482,1.06,4699.98,148.459},{0.939,1.172,36555.1,25664.,7.903,0.597,21752.7,1237.24},{1.566,0.685,727
33.5,4675.97,6.216,0.568,22102.4,6669.21},{1.388,0.846,36220.,4440.33,5.836,0.818,13591.9,1262.04},{1.183,1.171,42105.9,4
758.33,6.274,1.161,24106.2,778.202},{1.151,0.354,14364.6,2149.1,2.893,0.433,4716.87,1413.58},{1.571,0.315,12595.9,1 1895.
4,7.326,0.791,8743.34,2356.63},{0.884,1.09,14596.7,6071.6,5.978,1.361,18955.2,1893.01},{1.088,0.918,45640.5,14080.6,5.536
,1.502,47133.5,4179.87},10.463,1.083,44227.9,2530.4,2.695,1.147,65041.7,3306.43},{1.425,0.435,32861.9,20953.,5.896,1.434,
33064.7,5202.7},10.941,0.801,9825.41,2568.39,4.069,0.787,6029.58,608.346}, {0.618,0.958,17723.9,3108.03,2.99,1.129,20055.
8,603.669},{0.635,0.966,16464.8,15494.4,5.021,1.083,28007.8,443.983},10.704,0.896,66444.6,13836.1,3.404,0.754,52707.,595
5.39},{0.728,0.647,5851.21,1964.3,2.743,0.66,4311.22,543.4911,{0.391,1.088,37523.7,24787.3,3.649,1.638,132354.,864.092},, {
0.958,0.374,70578.4,28210.3,2.547,1.123,65071.3,6024.6},{0.458,1.497,33193.8,28463.9,7.199,1.298,90144.9,1052.4},{1.194,0
244,22892.5,12515.4,3.373,0.616,12548.8,3119.35},{1.064,0.952,36815.5,26283.6,7.06,1.393,43190.2,1342.88},{1.016,0.851,5
4340.1,33979.1,5.907,1.662,81148.9,6311.55},{0.493,1.573,16449.4,9368.09,7.651,0.976,31550.,2319.04},{1.205,0.233,6341.7,
5427.86,3.888,1.272,6930.93,664.027},{0.862,0.651,47605.2,25098.5,3.682,0.485,23609.,2322.45},{1.38,0.643,40618.5,13563.
5,5.851,0.893,22349.1,3921.99},{0.519,1.565,69889.1,15976.7,6.323,0.548,59312.7,5578.06},{0.558,1.326,25992.9,19419.4,6.7
41,1.245,58850.3,3736.78},{1.205,0.816,10679.4,9713.83,7.961,1.205,10949.8,573.16},{0.715,0.874,35086.8,20397.3 ,4.136,1.7
25,72917.5,3739.97},10.475,0.953,65906.6,50996.6,3.793,1.309,177116.,7961.39},{0.435,1.157,9161.13,7146.9,4.812,1.383,29
045.8,1341.63},{1.08,1.197,2437.53,599.076,6.89,0.893,1435.73,120.835}, {0.604,0.928,15229.5,6508.71,4.07,0.441,11340.9,19
44.41},{0.702,0.879,8759.6,3479.51,3.692,1.521,15011.1,1092.23},{1.441,1.109,32998.6,1939.72,7.437,0.581,8502.1,1085.1 }, {
0.897,0.487,73969.5,72950.7,4.028,0.973,96456.8,13222.6},{0.777,0.796,9949.28,8065.83.,4.691,1.482,19294.6,1402.56}, {0.43,
1.618,48760.7,16226.6,5.89,1.781,147053.,4310.6},{0.581,1.33,51299.7,43787.9,7.041,0.449,39619.9,1350.96 }, {0.757,0.954,48
540.2,27845.2,5.02,0.826,50118.9,5210.77},{1.239,0.195,2747.35,2534.82,3.98,1.437,3311.36,235.771},{1.224,0.693,9935.52,8
603.34,7.211,1.457,13004.6,1545.23},{0.475,1.402,10435.3,5526.32,5.849,0.563,10792.8,551.286},{0.436,1.697,30962.8,13268
.6,6.676,1.558,83136.5,1378.661,{1.519,0.467,14333.3,9306.,6.788,1.189,11360.3,1837.29},{1.097,1.091,17376.1,6599.18,7.34
3,0.832,11575.1,1670.56},{1.561,0.352,57061.1,43195.,6.729,0.934,39326.8,8392.08},{1.176,0.444,61834.7,25917.9,3.775,1.6 1
7,65150.8,4085.89},40.688,1.096,22623.7,21043.6,6.189,1.081,35207.5,512.468},{0.832,0.895,2227.44,2149.61,6.665,0.712,24
64.26,389.897},{1.305,0.724,5008.96,2540.24,7.223,0.442,1948.37,530.891 }, {1.236,0.744,28581.3,26869.2,7.875,1.478,37296.
4,3209.71},{1.084,0.439,42105.2,26182.7,3.871,1.448,51628.4,5037.12}, {1.263,0.569,4029.08,1034.67,4.61,0.82,2198.1,460.70
4},10.873,0.797,64522.9,29623.5,4.294,1.199,74259.3,6658.61},{0.629,1.312,2905.84,2388.26,7.201,0.808,3703.09,154.569} , {
0.712,0.968,38359.,34372.4,5.428,1.655,88100.1,2105.67},{1.334,0.411,69424.8,52982.8.5.435,1.611,80339.7,5592.43}, {1.032,
0.294,71440.5,47225.8,3.119,0.627,49388.4,11699.9}, {1.406,1.083,30577.3,1732.79,6.84,1.446,18736.3,1562.2},{0.566,1.231,1
4610.5,6263.7,4.682,1.554,29611.,482.946},40.558,0.665,23200.2,22932.3,3.389,0.435,23676.,3583.55},{1.598,0.501,37280.3,7
184.38,5.97,0.508,11605.7,3948.831},{0.971,0.962,71595.1,34387.5,5.666,1.334,77918.7,3436.43},{1.295,0.461,19759.1,11809.
4,5.042,1.793,24619.3,2352.38},{1.132,1.21,68302.2,7196.92,6.217,0.92,32743.8,1383.82},{1.024,0.719,21077.5,19439.3,6.187
,0.608,14211.2,1636.63},10.776,1.198,59374.6,8613.44,4.664,1.777,85749.6,4489.55,{0.741,0.54,29175.8,17762.6,2.778,1.108
,40674.,4127.33},{1.431,0.351,68615.6,52231.,5.736,1.423,70584.1,9369.3},{1.415,0.951,17811.5,4668.59,7.54,1.348,12928.1,
1674.58},10.54,1.123,52445.5,15757.9,3.845,1.526,109433.,6403.26},{1.043,0.697,61233.6,30731.9,5.171,0.593,37000.7,8 149.
6},{0.997,1.04,33439.1,22967.4,7.281,1.442,45174.5,2893.72},40.65,0.699,6225.2,2715.34,2.962,0.576,5185.55,808.485 }, {0.40
6,1.366,62213.3,42823.9,5.522,0.48,66747.,1730.84},{1.199,0.612,68980.5,28432.4,4.956,0.475,24177.1,3898.92},{1.323,0.929
,47806.5,8438.58,6.316,1.743,43675.9,4926.12},10.483,0.926,70545.,43568.8,3.393,0.997,131047.,6832.62},{1.459,0.374,3329
4.9,5879.61,4.287,0.406,7953.98,2247.07},10.576,1.803,49771.4,6451.84,7.942,0.593,40337.1,4455.64,{1.406,0.464,23755.3,2
2151.7,7.003,1.541,29810.7,4012.4},{1.34,0.445,32282.2,6621.43,4.025,0.548,9769.66,1573.62},{0.574,1.221,46358.5,26742.5,
5.227,1.709,115657.,3306.23},{1.236,0.435,31821.9,7214.36,3.45,1.517,25134.8,1026.67},{1.357,0.352,22510.3,18424.7,5.478,
1.318,23704.7,3396.85}, {1.282,0.76,28536.9,19836.9,7.545,1.338,30965.2,4424.37},{1.014,1.337,40906.6,15527.9,7.675,1.586,
45191.8,656.879},{1.022,1.039,8859.28,3811.83,7.016,0.509,4298.93,768.7611,{0.766,0.533,2495.8,2328.77,3.375,1.091,3810.
37,283.391},{0.806,1.072,34076.5,33327.9,7.512,1.379,67696.3,6041.96},{0.516,1.09,26831.9,2534.92.2.853,1.384,40421.4,53
7.826},{1.136,0.723,8843.29,8783.51,7.066,0.959,8112.13,516.401},{0.497,0.79,69259.3,56320.,3.279,0.834,125363.,11251 .8},
{1.101,0.974,29685.5,4534.77,5.506,0.982,19544.1,2994.59} . {1.107,0.748,32174.2,30724.3,6.994,1.363,43901.1,3874.02},{1.0
3,0.794,41514.3,6925.55,4.048,0.966,25503.6,2039.19},40.778,1.108,64970.2,37998.1,5.981,1.75,131656.,9270.911, {0.447,1.81
8,48010.4,20945.2,7.792,1.708,144456.,4218.35},{1.019,0.938,45024.4,19986.9,5.605,1.533,51247.2,1613.33},{1.455,0.951,67
22.91,1806.31,7.888,1.691,6076.68,852.736},40.761,1.029,11767.,6012.28,4.963,1.128,13991.3,498.296 ", {0.609,0.942,9703.97,
4915.14,3.733,0.589,7535.06,270.432},{1.416,0.103,74391.8,68798.2,4.468,1.291,78034.7,12339.6}, {1.109,0.609,28478.1,1292
6.1,4.458,1.461,31245.6,3119.48},{0.685,1.146,26234.6,8832.26,5.373,0.507,18017.4,2759.3},{0.807,0.909,64547.1,13010.8,3.
694,0.998,53305.3,3430.67},{1.218.0.16,69606.,62130.9,3.598,1.009,58083.9,3312.6}, {0.966,0.489,4560.49,236.463,2.515,0.54
8,1892.29,443.178},{1.419,0.725,43023.,21492.,7.144,1.401,36334.6,3605.27},{1.371,0.756,18404.,6790.5,6.533,0.762,8319.14
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,1046.241,{0.867,0.533,61601.,48586.8,3.768,0.42,33248.6,5030.08}, {1.457,0.124,44884..40854..4.82,0.438,15244.8 229271},
{0.528,0.983,41502.,17096.5,3.375,0.643,39047.,1783.53},{0.558,1.326,43646.7,15928.6,5.338,0.784,49616.8,3562.06 }, {1.142,
0.356,18198.7,15254.4,4.26,1.415,24449.9 3238 .56}, {1.284,0.377,62973.9,62008.7,5.724,0.509,31035.,5496.88},{0.771,1.142,7
4870.1,64442.7,7.48,0.798,87259.7,8726.61},{1.193,0.461,51414.9,11282.9,3.381,0.7,19710.7,1126.4},{0.6,1.327,14213.8,4742
.84,5.337,1.306,23590.6,1428.83},{0.963,0.601,46592.5,24870.8,3.949,0.565,24557.2,2770.4},{1.455,0.274,41795.1,36791.7.5.
864,0.716,25755.3,5873.311},{1.049,0.535,46374.7,42401.7,4.834,1.746,76882.7,2413.69},{1.157,0.762,21711.9,7420.75,5.266,
0.827,12497.3,1588.77},10.605,0.798,32515.,13505.,2.893,1.709,71138.9,3696.09}, {0.989,0.568,19541.8,12879.8,4.083,0.49,85
17.56,396.545},{1.099,0.663,11065.,3577.15,4.285,0.777,5888.71,561.426 },{0.719,1.031,63429.4,44134.9,5.748,0.795,73093 4,
7972.57},{0.47,1.233,43732.7,28530.3,4.818,1.23,96424.,796.903},{1.152,1.124,18740.1,6859.91,7.411,1.376,17152.5,1270.67
1,{1.436,0.345,22481.5,19183.,6.04,0.509,8721.48,1207.321},{1.428,0.324,71661.6,68493.8,6.426,0.488,34723.5,9686.42}, {0.65
1,0.841,38877.,9776.68,2.919,1.649,68532.,4253.04},{1.299,0.3,65219.,64700.8,5.131,1.745,93793.,5904.38}, {0.767,0.899,176
54.5,9884.83,4.392,1.64,30728.9,816.192},{0.757,1.384,71351.9,8661.62,5.604,1.122,69868.,5544.09},{ 1.332,0.921,15590.4,24
53.62,6.235,1.603,12855.2,1501.39},{1.31,0.292,10260.8,4556.92,3.787,1.435,9407.94,1176.74},{1.122,0.737,5040.21,3069.04,
6.344,0.498,2544.49,566.69},10.553,1.023,17889.6,17753.5,5.133,0.877,30502.9,1168.98}, {1.295,0.371,23520.3,8423.84,3.895,
1.471,21576.1,3014.46},{1.255,0.208,8185.52,3796.9,3.215,0.845,4939.11,845.821},{0.889,0.491,19566.6,16793.2,3.708,0.718,
17179.2,1978.22},40.447,1.78,51881.,27624.5,7.636,1.766,159361.,802.406 },{0.789,1.239,51774.9,29648.9,6.829,0.868,50213.
2,3034.36},{0.858,1.329,9468.41,4298.99,7.017,1.62,13345.1,204.42},{0.494,1.223,19349.9,6485.14,4.235,1.364,40686.8,2244.
92},{0.429,1.33,9185.09,4585.7,4.688,1.589,26107.6,253.467},{1.201,0.863,18272.8,9526.26,6.614,1.222,15146.6,752.382},{0.
739,1.174,73868.,45732.3,6.626,0.886,89206.9,9778.1},{0.79,1.087,45268.2,32906.6,7.052,0.587,38910.5,5870.},{1.29,0.896,2
9017.,9264.97,6.568,1.765,29722.4,2637.87},{0.46,1.426,50967.8,36025.2,6.533,1.547,165651.,7635.32},{1.125,0.742,37438 .4,
31131.5,6.395,1.651,51378.,827.884},{0.411,0.887,15820.7,15666.1,3.37,1.612,62843.,559.012},{0.595,1.476,59964.1,40631.8,
7.372,1.135,100708.,2154.91},{0.74,1.543,44262.7,11253.,7.085,1.009,43810.1,2951.43},{0.695,1.004,56914.,23065.8,4.273,1.
656,106855.,6715.53},{0.61,1.53,54981.7,26934.3,7.881,0.931,79516.9,7595.93},{0.622,1.028,41596.9,31587.3,5.622,0.591,46
943.6,6659.79},{0.726,1.12,61115.1,9023.29,4.215,1.362,76698.4,6185.04},{1.05,0.295,26784.2,10461.1,2.548,1.37,26410.7,18
81.821,{0.546,1.76,48564.4,10685.5,6.866,1.787,107023.,3843.01},{0.695,1.89,6046.22,630.742,7.534,1.508,7498.96,118.58}, {
1.402,0.203,33745.6,21154.2,4.24,1.188,26462.4,3014.87},{1.158,0.71,73425.,65007.,6.729,0.534,34559.4,2056.52},{0.868,1.5
59,42092.7,14017.2,7.978,1.12,37681.7,781.879},{0.433,1.431,24319.1,5999.49,4.669,1.226,48589.2,2146.71},{0.921,1.385,68
007.3,21872.7,7.544,0.85,47974.5,3744.15},{0.928,0.837,35787.4,22466.5,5.561,0.994,39182.3,5513.79}, {1.427,0.71,66726.7,2
5689.,6.672,1.295,50616.9,6977.8},10.962,1.231,67658.9,15234.1,6.06,1.579,72918.2,3001.26},{0.868,1.266,32356.4,2296.53 4
94,1.416,29241.9,587.393},{0.905,0.662,36686.,17128.9,3.779,1.309,44805.5,4336.27},10.901,1.518,6211.48,1469.5,7.91,1.42
3,7175.77,611.281},10.488,1.526,62697.,27650.3,6.086,1.674,166814.,4625.69},{1.05,0.914,21766.9,21035.6,7.744,0.836,1812
2.1,770.274},41.813,0.217,46206.2,25038.4,6.636,0.597,17491.,5454.78 }, {1.034,1.266,70471.6,14076.3,6.569,1.76,78321.2,394
8.68},{1.288,0.268,63061.,53352.4,4.512,1.754,86799.9,6854.72},10.9,0.623,51663.,10755.4,2.898,1.204,46295.4,3420.31 1, {O.
796,1.324,2052.23,956.79,7.014,1.006,2140.55,133.985}, {0.741,0.964,2571.85,879.843,3.981,1.529,3730.08,109.306}, {0.612,1.
139,5874.09,3189.76,4.863,1.555,12240.7,379.084},{1.098.,0.603,32539.,25108.1,5.305,1.775,52699.3,4813.5},{1.078,1.476,48
371.7,2880.21,7.39,1.409,38510.,3009.84},{0.577,0.865,20483.6,16264.6,3.766,1.578,51802.,905.791},{0.924,0.754,42597.2,30
701.6,4.914,0.594,24695.6,838.332},10.428,1.448,58879.3,23998.9,5.258,1.605,172061.,6 165.05},{0.934,1.186,50353.,26793 2,
7.817,0.42,22482.7,3163.},{0.603,1.136,74264.6,72173.7,6.52,1.106,158786.,12683.6},{0.593,1.377,30133.9,23014.1,7.64,0.87
5,47463.9,3839.26},10.583,1.616,14791.7,3403.19,6.082,1.319,21460.1,380.983},10.927,1.151,36746.1,19357.6,6.887,0.607,20
252.2,1183.41},{1.087,0.223,36787.8,25528.9,2.937,1.422,44695.2,3589.43},{0.949,1.048,48687.1,12469.2,5.436,1.067,41411.
6,4535.63},{0.745,1.134,64780.7,34632.3,5.518,1.613,112796.,2975.39},{0.648,1.24,37925.2,25294.4,6.276,0.676,36609.1,187
8.76},40.53,1.957,9223.5,605.328,7.147,0.85,8877.55,359.128}, {1.418,0.864,11041.7,3150.,7.02,1.661,9675.23,1053.57},{0.58,
0.848,47619.2,32291.3,3.626,0.585,45716.9,3127.08},{0.868,0.93,55016.6,47121.3,6.293,1.328,88047.1,6455.29},{0.658,1.506,
44165.9,13926.2,6.345,1.211,56798.8,1552.11},{0.588,1.144,14075.4,7769.04,4.736,0.993,19219.4,397.504}, {0.435,1.416,1575
4.1,11285.5,5.936,1.146,36330.3,301.792},{1.006,0.949,74510.2,49096.3,6.51,0.859,56882.2,2802.46 }, {0.429,1.469,51447 5,44
380.4,6.847,1.795,209238.,3152.29},{1.378,0.527,8037.62,6447.2,6.913,1.237,8116.45,1364.34},{0.804,0.977,57481.7,7009.44,
3.721,1.107,49342.9,3094.62},40.805,0.993,57419.2,8971.66,3.94,0.874,40637.1,2863.85}, {0.892,1.493,3850.65,792.641,7.48,1
.793,5505.41,461.47},{0.501,1.186,60255.4,12414.8,3.619,1.124,89859.6,3877.61},10.867,0.481,33418.7,11943.4,2.704,0.636,2
2118.1,4309.55},{1.351,0.535,18702.3,16411.3,6.981,1.39,21674.2,3024.2},{1.087,0.803,50722.2,35836.6,6.335,1.734,77579.6,
6239.79},{0.703,0.683,72541.5,71180.3,3.909,1.453,160518.,8063.83},10.734,1.462,62430.5,25380.8,7.06,1.358,88214.1,3495.
08},{0.502,0.667,68539.3,67234.,2.806,1.489,218914.,10597.7},{1.191,0.9,67608.6,44226.4,7.433,0.8,41001.8,2501.72},{0.771
,1.643,6258.45,1317.59,7.649,0.704,3970.73,253.206},{1.195.,0.194,4220.16,2528.12,3.086,1.547,4478.98,112.705},{0.751,1.08
1,55510.2,40814.9,6.12,1.508,107690.,6434.48},{0.993,0.545,35908.5,34799.,4.694,0.905,33692.4,1172.77},{1.367,0.115,3537
2.2,30122.3,4.081,1.753,47165.5,4968.96},{1.24,0.859,37993.9,10354.5,6.258,0.575,15011.1,2844.73},{0.944,0.773,36482.5,31
686.1,5.61,1.338,51328.5,2149.1},{1.206,1.368,26195.,1484.72,7.977,0.918,13825.4,2127.71},{0.44,1.511,55319.7,19098.1,5.6
31,1.083,106665.,5613.45}, {1.588,0.659,22358.,8086.45,7.539,0.527,6980.08,1611.97},{1.182,0.935,8632.99,4636.43,7.095,1.5
15,9280.76,563.7581,{1.121,0.701,3515.35,3478.92,7.218,0.942,3790.02,655.484},{0.684,0.787,53575.5,41703.8,3.875,1.66,11
8875.,2108.84},10.573,0.935,24762.9,14995.,3.916,0.479,19093.5,1374.36},{0.509,1.973,23977.1,6702.24,7.98,1.386,42947.3,3
94.099},{0.573,1.502,60967.1,9501.29,5.128,0.849,55210.8,1326.47},{0.92,0.688,31766.5,30228.7,5.278,0.998,38269.2,3408.8
81,{1.12,1.081,73851.,28114.8,7.432,0.863,50343.2,7474.12},{0.918,0.59,47561.5,21003.7,3.507,1.076,49211.1,6854.95},{1.03
6,0.466,11055.,10539.8,4.519,1.695,19734.5,1694.5},{0.507,1.447,8243.97,4158.59,5.821,1.359,17089.2,203.482}, {0.427,1.544
,7813.62,2689.93,5.533,0.892,12014.5,383.095}, {1.398,0.765,71538.6,45608.2,7.982,0.896,43287.5,4549.64},{0.759,1.22,7473
9.2,20850.9,5.291,1.56,110013.,6544.16},{1.256,1.291,60071.2,5064.06,7.431,1.498,44321.4,3650.18}, {1.244,1.089,66093.1,30
326.6,7.989,1.782,70965.2,1364.23},{1.17,1.178,25271.8,2647.33,6.589,1.11,15864.3,1769.15},{0.967,0.574,27729.8,18645 8,4
.085,1.305,34637.8,2585.011,{1.214,0.148,26862.2,25659.,3.651,1.669,40827.5,4453.89},{1.322,0.794,42617.3,9471.23,5.72,1.
379,31331.,3226.2},41.229,0.44,73847.5,31868.2,4.068,1.449,69222.1,5881.3},{1.333,0.954,38276.5,13602.4,7.52,0.796,18284.
7,2074.47},10.895,0.6,47990.4,28808.2,3.763,1.263,63246.2,6811.71},{1.179,0.623,38586.7,9255.75,4.178,1.64,38009.5,3771.6
31,{0.432,1.105,33663.9,13411.8,3.558,0.611,37838.1,2033.68},{0.787,0.88,38101.1,35884.3,5.842,0.746,42014.8,4471.09},{1.
282,0.581,54776.6,51487.3,6.952,1.562,73895.7,7477.11},{1.233,0.782,62894.8,41393.7,6.818,0.88,39292.4,1598.13},{0.61,1.2
18,34226.2,12601.9,4.719,1.191,48761.1,1538.74},{0.955,0.638,73129.5,16862.2,3.189,1.306,66216.2,3552.61},{1.016,1.118,1



245

5120.1,8471.39,7.717,1.318,18472.1,2055.56},{0.721,0.879,61403.4,44299.1,4.478,1.749,134316.,3789.5},{0.458,1.209,39559.
7,8303.24,3.418,1.075,58239.8,910.687},{0.558,1.565,25339.3,4788.71,5.513,1.479,42187.6,949.658},{0.701,1.183,33491.7,25
192.3,6.673,1.661,79947.2,5676.14},{1.165,0.172,14724.5,14352.9,3.539,1.008,13434.5,807.496},{1.473,0.573,9608.27,5186.4
5,7.038,0.879,6123.11,1436.55},{1.302,0.418,61996.9,13673.1,3.652,0.522,16201.9,913.142},{1.045,0.334,31478.2,23247.5,3.5
01,0.4,13517.2,2634.72},{1.131,1.239,26185.6,1904.33,6.418,1.035,14812.8,1290.71},{0.992,0.668,19775.1,19658.,5.809,1.233
,28889.6,3301.08, {1.284,0.78,3918.77,2129.25,7.1,0.894,2629.9,408.512}, {1.671,0.485,50425.,24900.1,7.471,0.465,14575.9,3
604.18},10.744,0.946,39253.2,23832.1,5.174,0.457,24851.5,3365.29},{1.126,0.412,20021.,18936.,4.798,0.986,20465.,2900.73 },
{0.5,1.285,74917.2,49758.7,5.471,1.64,217662.,5768.58},{0.754,1.666,35350.3,5985.37,7.487,0.923,29633.4,2071.13 },{0.764,1
478,51431.5,11815.8,7.395,0.656,37174.6,5106.28},{1.41,0.771,54963.7,31004.,7.695,1.281,44103.6,3974.4},{0.785,1.258,542
28.,44738.8,7.769,1.585,104829.,2772.96},{1.909,0.207,11679.6,5205.69,6.934,0.496,3915.02,1643.44},{0.934,0.695,39022.1,2
9405.8,4.99,0.58,25749.3,3294.55}, {1.278,0.846,23304.9,15075.5,7.509,1.748,27541.7,978.873},{1.246,0.774,60876.2,35458 3,
6.902,0.893,42258.5,5939.53},{1.289,0.441,73480.2,19411.9,4.193,0.478,25743.1,7297.35},{0.694,1.596,64657.4,19793.8,7.92
8,0.98,76572.5,7881.5},{1.129,0.917,7668.3,4712.19,7.112,1.617,10177.2,942.56},{0.78,1.589,14121.,2603.8,7.117,1.331,1616
1.,951.99},{1.29,0.418,43468.1,35799.8,5.524,0.523,19184.7,2706.54},{0.454,1.579,23506.5,15358.9,7.347,1.73,83493.9,346 1.
881,{1.224,0.813,68054.9,5178.65,5.224,0.547,24480.4,6147.891},{0.942,1.332,70475.5,24832.5,7.246,0.925,50736.6,2321.66} ,
{1.053,0.989,61438.6,26998.9,6.41,1.301,64488.3,6733.68},{0.925,1.086,25748.6,15852.7,7.345,0.897,25900.1,3626.45},{0.99
1,0.541,66530.1,47760.8,4.201,1.598,106465.,11227.5},{0.942,1.124,14380.4,11547.5,7.929,1.308,19385.6,878.14},{0.635,0.96
2,10373.5,5691.34,4.151,1.662,23364.2,1349.07},{1.04,0.798,74134.7,41566.3,5.6,0.68,44615.7,4956.69},{0.832,1.179,54436.3
,19112.,5.507,1.551,70234.7,1032.02},{0.939,0.61,15184.1,7111.63,3.643,1.071,14154.4,1098.79},{1.232,0.892,50108.8,4141.1
2,5.059,0.983,23930.4,1716.04},{0.802,1.327,43812.9,25217.1,7.46,0.915,43130.4,2079.37},{0.595,1.479,71100.6,15864.4,5.37
1,1.611,122756.,2302.29},{1.173,0.398,25107.8,15890.5,4.153,1.205,24393.2,2865.31},{0.907,1.1,19248.1,14725.4,7.285,0.525
,10432.,384.6281,{0.697,1.66,17017.8,2294.07,6.768,1.038,16280.8,878.725},10.5,0.799,63862.8,38349.9,2.755,1.633,175401 .,
4783.47},{1.124,0.876,41017.1,9978.55,5.338,1.399,38410.9,4826.98}, {0.63,1.214,38366.2,11607.,4.754,0.828,37475.3,2397.1
71,11.5,0.277,31309.1,23553.6,5.904,0.584,16006.4,4894.56 },{1.366,0.592,74932.7,13287.1,5.134,0.604,29793.8,8505.08 }, {0.4
69,1.452,25159.3,16261.,6.463,0.42,20581.,804.139},{1.23,0.826,3231.41,2394.46,7.845,1.441,3961.97,504.018}, {0.565,1.859,
31523.5,8172.64,7.543,0.87,31678.1,442.231},{0.716,0.826,59275.7,33988.9,3.761,1.238,82593.2,1248.98},{1.237,0.268,43385
.1,26184.8,3.653,1.56,46819.9,2691.14},{0.966,0.946,63902.7,53998.1,6.797,1.658,104660.,2340.41},{1.044,0.294,17204.7,748
8.28,2.614,0.48,6260.3,530.817},{0.855,0.984,10260.3,2494.48,4.401,0.997,8248.99,529.011},{0.9,0.748,31359.7,28612.4,5.26
6,1.569,54916.6,1869.64},{1.534,0.516,33632.1,7677.33,5.474,1.043,18079.7,3473.99},{1.466,0.595,38021.1,16689.1,6.631,0.7
76,19596.5,4268.38},{1.449,0.581,31021.5,3569.32,5.018,0.561,9125.24,2054.59},{0.813,1.152,29298.8,7337.43,5.12,1.756,44
881.8,3125.09},40.879,0.898,10209.7,8348.88,5.994,0.707,8276.49,553.593},10.411,1.306,49969.6,38326.,5.38 7,1.346,153691 .,
3554.67},{0.955,0.583,56672.3,13916.2,3.011,1.586,63465.8,3729.82},10.7,0.979,228 12.,9445.85,4.256,1.015,26863.1,2061.29
1,{1.374,0.651,27123.1,5873.93,5.171,1.522,20944.8,2178.39},{1.001,0.813,12483.7,9247.22,6.136,0.659,8541.55,1001.341},{1.
301,0.707,12684.4,11249.9,7.703,1.652,16091.6,717.323},{1.237,0.991,56648.8,13445.,6.503,1.654,54821.5,5688.52}, {0.953,0.
848,62164.5,38482.3,5.62,0.767,48082.8,5279.59}, {1.313,0.688,42738.3,33291.1,7.23,1.679,51940.,2643.53},{0.628,0.622,518
00.,31413.7,2.579,0.981,69928.3,3384.83},{0.472,1.088,25079.7,6694.55,3.299,0.69,26234.5,1410.89*}, {1.103,0.295,53052.5,18
235.6,2.656,0.561,19577.3,1306.34},{0.663,0.89,31788.9,22947.4,4.547,0.834,41672.7,4346.85},{1.036,0.922,12916.7,6862.15,
6.099,0.59,6220.69,415.165},{0.983,1.045,13255.4,1830.81,5.057,0.467,4220.34,429.562},{0.643,0.848,53466.5,11777.6,3.014,
0.568,35677.2,4190.93},40.526,1.256,46502.2,34555.7,5.714,1.659,136093.,3800.86 }, {0.593,1.889,29656.6,5533.65,7.531,1.06,
33201.6,682.572},11.356,0.592,55204.6,21781.4,5.957,0.66,27874.9,7531.57},{0.831,1.241,71781.9,28702.1,6.037,1.626,10023
8.,1138.721,{0.78,1.342,61570.3,35404.6,7.563,1.691,119711.,7846.44},{0.547,1.289,4633.91,4152.61,6.618,1.599,13720.3,415
.138},{1.088,0.964,67478.2,49948.1,7.822,1.637,104502.,11242.5},{0.819,0.704,45907.2,30054.3,3.875,1.705,82102.5,2125.5},
{1.005,0.779,26033.8,23920.6,6.688,0.499,15685.5,2392.34},{1.578,0.222,49787.2,35406.8,5.962.0.44,20253.5,7839.52}, {0.68
3,1.443,71139.2,17564.8,5.977,1.551,112773.,5858.76},{0.679,0.552,52943.6,48731.6,2.974,1.759,141309.,6831.87},{0.778,1.3
43,49039.,3709.46,5.013,1.305,47692.4,1867.75},{1.303,0.538,12824.3,7821.33,5.879,0.879,9169.04,1835.63},{0.769,1.313,25
34.28,1029.12,6.26,1.713,4202.02,129.653},{1.014,1.401,18148.5,4478.75,7.712,0.535,6723.21,459.074},{1.103,0.223,23121.5,
14158.5,2.837,1.268,22198.8,710.017},{1.277,0.622,42254.9,31942.2,6.352,1.091,32655.2,787.086",{0.536,0.917,25479.9,1668
0.9,3.91,0.706,34419.4,3596.411,{1.084,0.394,9733.92,3320.16,2.944,1.715,10677.,313.146},{1.092,1.062,26319.5,13929.4,7.3
82,1.508,30865.,2082.51},{0.646,0.875,37533.4,33301.7,4.591,1.206,74105.2,4769.67},{1.322,0.129,40862.5,21618.6,3.254,1.2
98,36374.3,5458.36},{0.651,1.434,10562.2,5570.39,6.867,0.814,10768.6,327.527},40.614,1.134,9536.1,1814.55,3.843,1.255,12
877.9,681.595},{0.528,1.372,41535.3,19929.5,5.529,0.658,40898.4,1137.16},{1.412,0.206,53477.,53315.,5.301,1.54,67986.5,90
92.28},{0.835,1.04,55746.9,40611.,6.736,0.607,43654.6,5320.17},{0.438,0.88,50408.4,31732.9,2.939,0.906,91859.,3455.9}, {O.
988,1.088,73474.2,34420.6,6.427,1.598,91422.9,2710.2},{0.715,1.439,42431.7,21984.8,7.228,1.769,84300.3,2314.58 ,{0.978, 1.
104,59913.7,30867.4,6.855,1.328,68433.8,4375.12},{1.027,0.165,31907.5,25770.5,2.571,0.74,21853.4,1013.}, { 1.452,0.04,2549
6.6,20714.2,4.078,0.465,11808.6,4360.91},10.696,1.343,65046.,15577.5,5.544,1.353,90134.6,5988.33},{0.618,1.423,6803.83,78
3.001,4.934,1.053,7163.28,337.021},{1.161,0.117,61629.5,40350.1,2.803,0.468,30572.7,9563.78},10.596,1.994,34296.7,2329.2
4,7.927,1.75,63212.5,3545.02},{1.159,0.917,28710.4,9506.48,6.36,0.662,14180.5,2350.85},{0.804,0.836,24634.7,17183.,5.127,
0.763,25703.3,3887.55},41.228,0.609,54785.7,36728.3,6.152,0.762,37909.4,7650.19}, {1.125,0.408,20685.2,19506.,4.646,1.293,
25297.1,1879.31},{0.764,1.37,5998.04,4030.81,7.916,1.311,9319.59,383.117},{0.636,0.984,55494.5,32556.7,4.46,0.974,77582.
4,5748.86},11.259,0.469,51985.6,41898.8,5.477,1.363,55381.4,3843.89}, {1.212,0.086,16520.4,16276.9,3.332,1.765,24474.4,57
7.695},{1.186,0.604,8723.53,2800.96,4.264,1.539,7745.65,227.717},{0.784,1.002,7388.97,6502.1,6.042,1.252,11365.,178.711},
{1.04,0.367,9861.86,9384.81,4.159,0.529,6578.51,1444.7},10.885,0.558,16653.6,4678.21,2.691,1.316,16551.1,540.633},{1.414,
0.389,69012.5,16363.4,4.258,0.955,38144.2,8237.71},10.421,1.752,2041.2,1156.35,7.888,0.996,4172.18,129.163}, {1.204,0.462,
61576.5,51209.3,5.207,1.713,89676.6,7977.16},{1.152,0.551,15419.2,5967.19,4.101,1.583,15953.3,1033.47}, {1.753,0.542,5709
5.6,8216.96,6.605,0.695,19031.9,5301.55},{0.593,0.869,30796.,27649.5,4.106,1.54,78743.4,1622.28},{0.504,1.462,7006.77,333
2.48,6.235,1.086,12893.4,726.483},10.799,1.304,73727.4,32434.5,6.706,1.512,11 1 747.,6266.24},10.476,0.854,6116.08,3991.3,2
942,1.423,15404.2,176.562},{0.797,0.659,46547.5,9373.32,2.609,1.498,56667.,2941.93},{0.567,0.614,56288.4,48643.7,2.777,0
.629,68061.4,6430.78},10.928,1.031,64105.4,28666.4,5.802,1.74,96646.4,6270.7},{1.075,0.723,60884.2,8955.22,3.898,0.583,2 1
925.8,2264.11},{1.087,1.019,18584.2,10180.3,7.349,1.476,23126.7,2469.66},{0.693,0.753,7606.6,6286.46,3.849,1.65,17056.9,3
43.449},10.772,0.909,27436.4,11564.8,4.07,0.652,17059.8,402.446}, {1.327,0.065,11473.8,5608.49,2.891,0.649,4598.33,422.64
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31,{0.484,1.834,37974.9,14370.4,7.949,1.186,71960.3,2716.2},{0.923,1.176,25040.4,16418.6,7.72,1.295,33078.3,2452.72},{0.8
67,0.818,3266.36,3190.42,5.865,1.481,6183.65,459.779}, {1.177,0.838,4558.92,1487.73,5.419,1.355,3562.85,68.373},{1.,0.87,3

6832.5,26139.9,6.479,0.682,26269.,3361.01},{0.534,0.74,74888.1,71333.1,3.271,0.687,101457.,4414.86}, {0.642,1.453,28450.3,
9650.95,6.021,1.461,45582.9,1062.6},{0.85,0.867,13477.4,5877.83,4.649,0.554,7781.58,991.657},{1.16,0.257,7351.04,3983.51,
3.093,1.357,6804.15,163.792},{1.083,0.463,49240.4,19908.5,3.554,0.911,36078.6,5799.82},{1.437,0.471,3174.06,1597.7,5.656,
1.424,2752.34,339.604},{1.176,0.191,23814.6,16022.,3.312,0.468,11806.,3597.4},{1.112,0.811,5394.95,2137.37,5.279,1.416,51
41.12,260.674},10.609,1.37,33969.1,5751.28,4.84,1.532,55402.7,2581.36},{1.092,0.748,58540.8,19722.,4.568,1.212,45122.3,13
02.331,{0.477,1.563,36764.8,13706.,6.132,0.606,35977.2,1508.07},{0.739,1.034,35084.8,34202.3,6.896,0.73 1 ,42448.,4820.64},
{0.68,0.63,18084.8,15242.6,3.308,1.234,34054.6,2615.59},{0.9,0.832,4711.73,2780.35,4.966,1.368,6317.97,434.5711},{0.636,1.

375,55711.23989.9,6.184,1.788,127018.,7186.12},{1.243,0.784,17475.3,9595.97,6.572,0.91,10998.7,843.684}, {0.434,0.887,16
971.,13811.3,3.185,1.428,51624.5,504.99}, {0.872,0.554,5467.1,1190.65,2.6,1.325,5855.38,618.957},{1.322,0.833,31113.5,1883
4.5,7.687,1.493,31307.6,2365.84},{0.848,0.592,15996.3,6773.25.,2.985,1.453,20391.8,678.454}, { 1.086,0.735,16995.5,6837.03 4
.839,1.752,21752.7,1902.89},{0.799,1.241,46197.6,11721.3,5.301,1.366,51506.6,1157.87},{0.712,0.908,37286.7,24898.2,4.466,
0.885,40672.9,1262.98},10.714,1.072,63875.1,18138.3,4.123,1.408,82746.9,1105.21},{1.004,1.295,24103.7,9274.5,7.782,1.098,
20864.9,1605.77},11.328,0.546,15156.6,12847.7,6.562,1.196,13398.2,670.62}, {0.858,1.548,27254.8,3028.14,6.649,0.824,15521
.8,535.352},{0.643,1.076,25099.6,21166.6,5.505,1.63,60404.5,973.175},{1.799,0.472,45302.3,19609.6,7.971,0.849,22138.7,604
6.94},{1.157,0.759,11322.5,8090.99,6.452,0.98,8928.19,543.107},{0.789,1.452,52188.7,6003.7,5.665,1.532,58239.6,921.933},{
1.421,0.221,62195.,59729.8,5.545,0.612,37587.3,10537.2},{1.269,0.945,20587.8,10917.8,7.576,1.532,19769.6,566.234},{0.949,
1.353,15277.8,5283.08,7.414,0.937,11038.,527.56},{1.18,0.143,52671.1,49672.4,3.449,1.009,52295.3,8066.22},{0.728,1.217,16
603.8,9518.06,6.87,0.602,14098.2,1804.97},{1.286,0.52,4989.2,2621.26,5.267,1.203,4425.27,726.7841,{0.496,1.167,23455 4,81
65.56,4.089,0.869,32532.6,2240.26},{0.771,0.66,28517.6,19795.5,3.479,1.516,48438.7,677.297},{1.177,0.403,66749.9,62724.9,
5.173,0.8,58381.7,12316.2},{1.422,0.468,68934.1,58184.3,7.135,0.722,45148.4,11082.9}, {1.263,0.494,4736.03,4403.44,6.009, 1
436,5465.08,232.9521,{1.349,0.464,58391.4,23445.6,4.823,0.832,31036.9,4964.871,{1.328,0.701,13324.4,2818.35,5.499,0.723,
5918.67,1218.53},{0.405,1.382,62560.2,44905.5,5.605,1.49,206798.,3292.6},10.566,1.163,67504.6,43374.1,5.37,1.166,134460.,
10043.6},{1.167,0.297,73770.1,65877.,4.143,1.55,106570.,12284.8},{1.193,0.564,17877.5,9910.97,4.934,0.488,6312.21,520.87

91,{1.379,0.125,7919.38,2699.45,3.094,0.83,4117.42,893.238},{0.796,1.115,16651.7,12723.5,6.632,1.14,22531.8,890.077}, {11
39,1.115,28959.2,10114.2,7.278,0.907,17988.,1651.51},{0.761,1.786,41903.6,4794.65,7.563,0.662,21969.4,790.113},{0.857,0.7
09,54851.5,46709.6,5.232,0.575,48118.8,9963.61},{0.549,1.246,32687.5,29277.9,6.411,1.731,107142.,4475.83},{1.341,0.363 4

0855.8,26861.3,4.965,1.274,38178.,5329.95},{0.69,1.195,4176.13,3808.16,6.976,1.196,7339.76,228.78},{0.767,0.936,55436.8.,2
0422.,4.258,1.277,73949.7,6717.69},{1.259,0.913,45235.6,24889.,7.428,1.704,50339.3,2129.73},{1.317,0.095,19637.1,18510.2,
3.898,0.992,16727.3,2297.4},10.993,0.524,63499.5,12765.5,2.868,1.471,64610.5,6449.98}, {1.387,0.501,23175.5,23005.5,7.629,
0.405,8979.42,1910.25},40.963,1.025,15538.2,7563.19,5.985,0.728,9188.25,305.793},{0.598,0.615,35450.6,24888.4,2.747,0.63

2,39457.6,5030.25},{0.488,1.209,11739.3,7078.81,4.699,1.771,35504.3,616.327},{0.91,0.95,9497.28,2491.81,5.263,0.416,4026.
68.,855.734},{1.689,0.744,3434.97,515.003,7.629,0.474,771.696,185.103},{0.557,1.168,53544.3,45033.8,5.753,1.741,169156.,7

431.27},10.839,1.284,42724.1,14583.,6.958,0.703,31428.9,4218.8}, {0.474,0.949,31403.7,24844.6,3.92,0.862,59197.,4019.92},{
0.985,0.857,56497.3,45834.3,6.941,0.562,39110.9,6940.69},{1.493.,0.589,22561.6,7833.34,6.196,0.596,7603.99,1299.9}. {0.476,
1.031,43796.,20415.6,3.359,1.678,115789.,1333.46},{0.876,0.413,42300.9,39133.5,3.351,0.618,34169.7,4427.16},{0.977,0.862,
48381.6,44677.8,6.783,1.579,84246.3,6302.71},{0.469,1.788,50217.8,13601.7,7.157,0.59,46914.2,2346.2},{0.763,0.704,39257.

5,15566.1,3.041,1.208,45188.,1256.71},10.448,1.218,32388.7,21506.3,4.67,1.571,96926.1,1079.61},{1.244,0.986,36269.6,1467

1.8,7.123,1.117,24359.8,1081.88},10.731,1.14,12591.2,5645.01,5.336,1.144,15872.7,909.569', {1.038,1.314,56361.1,13574.7,7.

472,1.377,55690.7,5711.35},40.938,0.655,49663.2,25497.1,3.858,1.792,73626.1,1402.9},{0.917,0.542,59473.7,59026.5,4.405.0.
615,45162.3,4225.85},{1.537,0.8,49604.3,7324.87,7.553,0.522,16413.,5376.44},{0.473,1.623,62111.4,14994.5,5.59,0.59,50358.
7,835.09},{0.631,1.75,3128.43,394.788,6.451,1.79,5083.92,42.997},{0.541,0.967,45500.1,25161.8,3.592,1.429,97527.5,2201.12
1,10.58,1.248,65642.8,21420.4,4.628,1.763,144304.,5767.74},{1.391,0.563,64263.3,58846.1,7.572,1.57,80546.7,9247.05},{0.98
9,0.452,73482.7,29686.,3.029,0.809,48998.4,5577.14},{0.503,1.128,13052.1,1561.26,3.253,0.683,11525.7,775.568},{0.57,1.065
26622.5,11527.4,4.025,1.53,56581.7,2800.71},{1.402,0.166,70749.2,24293.1,3.481,0.492,26396.3,9223 311, {0.479,1.936,7122

0.2,7211.51,6.615,1.789,154133.,2603.55},{0.635,1.437,62174.7,20184.5,5.892,1.383,96002.6,3013.911, {1.347,0.448,61932.6,2
5796.4,4.693,1.198,44798.5,4985.91},{1.107,0.481,3191.02,2056.82,4.414,1.036,3075.23,515.168},{0.891,0.813,36102.5,12558
2,4.171,0.914,29289.1,3005.48},{0.853,1.383,2111.91,739.382,7.301,1.671,3252.55,257.003 },{1.472,0.418,74929.,62280.7,7.0

61,0.714,47585.1,12539.2},{0.5,0.814,10971.6,10363.7,3.496,1.194,27821.2,1287.67},{1.349,0.588,30248.3,12541.,5.526,1.3,2

4214.8,2972.67},{0.714,1.405,73195.2,32291.4,7.277,0.669,61124.5,5917.92},{0.657,1.091,62791.5,30407.8,4.789,0.82,65007.

1,3780.77},10.484,1.292,25558.9,20285.4,5.882,1.29,65682.2,1973.43},{1.126,1.283,55900.9,15948.4,7.692,1.493,51578.4,252

1.03},{1.052,0.865,11378.4,9939.64,7.16,1.282,14496.7,1077.52},10.573,0.92,23324.2,15975.5,3.971,1.127,43358.6,2634.79} ,{
1.001,0.276,23125.1,16139.5,2.823,1.027,22757.6,2302.7},{0.461,1.172,66516.4,33046.3,4.012,1.77,194782..1624.92},{1.062,0
446,36328.3,36196.7,4.627,1.375,51128.5,3499.8},{0.429,0.881,7976.86,3949.5,2.714,1.17,18073.8,912.306},{0.735,1.455,379
49.7,9116.95,6.402,1.139,41798.8,2704.04},0.932,0.37,7478.4,3672.9,2.676,0.74,5504.27,911.48},{0.854,0.657,31465.6,24216
3,4.206,1.5,54875.4,4350.88},11.209,0.9,6690.91,3622.79,6.967,1.589,7148.19,279.115},{1.519,0.372,67918.5,22608.6,5.141,0
.66,28815.,8182.19},11.394,0.377,9925.99,4536.3,4.914,0.681,4942.86,1255.67},{1.074,1.049,8913.44,3358.75,7.391,0.641,535
0.55,1141.68},{1.13,0.718,58128.7,24183.2,5.09,1.127,48101.4,5396.55},{0.914,1.063,51075.8,18442.8,5.587,1.049,44853 8,31
49.411,{1.259,0.717,12963.2,4597.3,5.385,1.756,13094.2,675.956}, {1.508,0.592,10385.2,5242.18,7.383,0.688,5215.04,1388.25

1,10.414,1.999,7410.56,1431.47,7.124,1.235,13723.,162.579},{1.665,0.389,48022.,30971.5,7.613,0.519,19614.2,6555.75},{0.82
3,1.,38746.8,34106.3,6.641,1.105,56168.,4539.87},{1.048,1.094,47000.9,17893.,6.481,1.341,44174.9,1789.31},{0.79,0.482,282

66.7,20992.4,3.13,0.514,21683.5,4346.67},10.709,1.53,17289.,4952.6,6.984,1.281,23179.1,1497.29},{0.577,1.394,24756.5,7247
23,5.357,1.519,47310.8,2364.37},{1.267,0.193,58399.2,33098.9,3.364,0.922,36339.7,2874.88},{0.826,0.911,69405.7,67684.4,6
.024,1.42,122285.,2868.731,{0.754,1.351,10670.6,4507.28,6.548,1.439,15687.4,640.073},{0.594,1.196,18352.2,12180.9,5.709,1
405,41165.3,2517.251,10.6,0.609,2972.54,2173.65,2.542,1.303,5715.58,90.837},{1.152,0.721,13020.4,10621.6,7.097,0.79,1098
9.9,2209.61},{0.991,0.552,31629.4,20033.3,4.129,1.003,31740.2,4400.88}, {1.028,1.054,31145.,21677.3,7.768.0.687,20152.1,16
71.92},{0.478,1.191,24501.3,17136.2,4.783,1.208,54025.7,639.426 }, {0.884,1.027,68406.1,20516.9,4.826,1.15,60585.7,1763.55

1,{1.313,0.618,16612.8,4462.22,5.075,0.677,6878.34,1186.36},{0.439,1.06,19686.4,15217.6,4.122,1.603,68208.6,2020.01 }, {1 .2
36,0.136,12295.3,8547.59,3.206,1.282,11902.,1044.45},{0.515,0.932,69315.8,58855.7,4.257,0.802,119649.,10446.}, {0.722,0.66
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9,10106.2,4067.87,2.836,1.473,16260.5,1242.37},{0.444,1.333,48739.4,44529.1,6.542,1.129,135469.,6781 .3}, {1.405,0.624,232
54.1,7503.12,5.619,1.716,21311.4,2082.27},{0.782,0.851,73208.6,72657.3,5.638,0.512,55091.7,4786.89}, {1.162,0.828,67032.3,
62852.4,7.761,1.233,72219.2,2450.16},{0.541,1.217,25567.4,5105.64,3.995,0.903,29287.9,1746.57},{1.035,0.784,15653.2,6326
26,4.652,1.662,17945.1,228.753},{0.668,0.831,68508.7,53705.6,4.233,0.631,65368.,4739.61},{0.648,0.814,17800.,11301.,3.69
7,1.069,27283.7,2013.57},{1.417,0.17,13542.8,10036.9,4.427,0.675,6400.93,752.437},{0.921,0.785,17786.5,17750.6,6.677,0.64
9,17433.2,3455.67},{1.162,0.709,55149.5,18204.1,5.215,0.49,21317.8,4509.11},{0.914,0.605,67850.5,37852.9,3.648,1.234,755
04.,3158.72},10.632,1.512,26035.8,2404.2,5.817,0.992,28520.4,2839.74},{0.474,1.575,4178.91,2483.73,7.513,1.197,10100.6,63
9.055,{0.56,1.335,35493.6,16334.7,5.596,1.74,90552.4,4612.88},{0.391,0.959,16088.3,9360.79,2.907,0.852,28269.1,269.934},
{1.093,0.248,54310.2,18746.,2.519,0.635,27061.6,5282.62},10.956,1.009,67632.2,19602.5,5.635,0.627,37658.9,5937.53},{1.90
6,0.35,56131.,14397.8,7.059,0.498,16090.2,6314.78},{0.538,1.655,5859.79,1953.53,6.922,0.926,7595.33,352.121},{1.37,0.932,
60844.7,4754.57,6.096,1.204,34674.,4402.08}, {1.099,0.233,30220.5,22578.1,3.134,1.297,34132.5,2730.95},{0.792,0.672,54646
.8,35891.1,3.759,1.065,70837.2,7009.53},{1.157,0.34,21266.5,10204.5,3.504,0.498,8722.09,1718.11},{0.747,1.189,74787.4,487
25.4,6.301,1.214,105026.,2614.55},{1.216,1.074,46340.8,9444.93,6.766,0.873,23871.3,2682.84}, {1.305,0.42,41792.8,15307.7,4
312,0.928,26423.1,5296.11},{0.472,1.2,12957.4,4667.1,4.242,0.513,11468.9,851.8511},{0.475,1.478,22687.2,12837.4,6.152,0.9
89,39128.2,836.294},{1.153,1.272,5671.86,1638.08,7.84,1.089,3735.85,190.03}, {0.736,0.886,51346.9,19192.7,4.191,0.435,282
85.5,4674.99},10.959,1.543,4712.43,342.738,7.115,1.286,3765.51,217.995},{0.818,0.736,31129.2,16564.3,3.842,1.567,50741.3,
3500.38},{1.157,0.848,22618.8,14017.9,6.748,1.475,26048.8,1983.24}, {1.415,0.57,4634.27,1730.55,5.705,1.427,3923.98,602.6
21,{0.818,0.724,13700.8,4959.82,3.283,1.613,19296.8,635.193},{1.047,1.031,32637.8,9008.27,5.808,1.699,38577.6,3222.21},{
0.86,0.806,9111.95,2743.88,3.692,0.794,5793.8,231.737},{0.95,0.594,38536.,9374.79,2.996,1.359,35921.6,1279.96},{0.55,1.,74
469.9,27304.9,3.499,1.273,133450.,8290.63},{0.729,1.155,49453.2,30184.1,6.212,1.421,91559.5,7820.76},{1.042,0.278,70225.
5,32803.6,2.609,1.284,72135.7,7653.57},{0.986,0.583,38556.3,25030.9,4.436,0.707,29785.4,5401.68},{0.707,0.8,5138.38,1394.
91,3.182,0.803,4577.72,562.072},{0.608,1.305,72489.8,35630.4,5.756,1.126,110678.,5136.15},{0.401,1.398,65931.5,63929.9,6.
546,0.587,99844.8,1784.46},{1.027,1.432,16055.2,2735.22,7.539,0.811,8433.1,610.519},{0.811,0.88,71810.8,60319.3,5.748,0.7
54,75171.6,8932.74},{1.211,0.764,51827.8,33532.,6.771,1.204,49859.2,5663.61},10.759,1.447,44534.1,14056.6,6.814,1.237,53
851.,3158.71,{0.395,0.875,44972.4,38115.7,3.003,0.929,100161.,1165.98}, {1.352,0.033,66405.4,50354.1,3.365,1.001,51110.9,7
807.29},{1.027,0.467,40614.9,6559.67,2.601,1.505,35576.,863.205}, {1.227,0.602,44864.7,3352.67,3.676,1.074,23000.6,1568.5
4},{1.099,0.297,62071.9,20057.6,2.648,1.326,57575.,7101.54},{0.485,1.861,70246.4,17512.3,7.288,1.783,177601.,5622.68}, {.
586,1.44,24873.3,1511.,4.726,1.203,31101.6,1840.77},{1.368,0.142,45514.1,26953.1,3.693,0.441,14421.8,2629.9}, {1.088,0.905
,56403.4,21871.3,5.889,0.581,24848.2,2805.76},{0.417,1.188,21998.3,5227.61,3.217,1.563,52176.1,485.656},{1.251,0.853,733
68.1,6423.59,4.863,1.307,43325.9,1276.01},{0.486,1.624,28584.2,5769.23,5.655,0.792,30635.,1014.53},{0.922,1.146,45335.2,1
6467.3,5.941,1.674,59091.,1859.42},{0.591,1.383,31155.1,24684.6,7.273,0.963,49212.5,1727.21},{0.948,0.591,4420.56,634.67
5,2.826,1.598,4846.84,458.0551,{0.79,0.857,41713.4,5645.52,3.208,0.835,27599.9,1700.54},{1.135,0.116,68453.6,65579.8,3.08
8,1.296,88268.1,11250.2},41.093,0.815,41622.5,29631.4,6.902,0.826,35307.8,6115.33},{1.322,0.632,8771.67,6727.04,6.952,0.5
14,3369.58,296.192},{1.428.0.427,31017.,10052.8,4.787,0.428,7713.99,1372.08},{0.828,1.112,51057.9,36529.9,6.691,0.476,27
386.3,1333.5},{1.331,0.533,66282.1,48908..6.125,1.176,54802.9,3271.84},{0.678,1.864,4786.58,468.06,7.927,1.617,7499.97,52
5.267},{1.069,1.236,36703.3,8937.55,7.677,0.525,15314.7.2616.86},{1.362,0.728,45880.1,14275.3,6.062,1.251,33473.4,4624.4
21,{1.416,0.17,5859.05,461.104,2.762,1.585,4152.28,597.68},{1.289,0.724,55009.4,40434.4,7.377,0.842,36727.1,4338.82},{ 1.4
86,0.33,54641.7,4168.23,3.738,0.723,18985.4,4252.01},{0.961,0.81,27431.,13255.6,4.94,0.888,22051.8,2293.05},{0.579,0.697,
70581.9,64672.3,3.176,1.062,130858.,4235.43},{1.023,1.093,33981.3,8107.87,6.22,0.625,16565.,2437.98},{0.82,1.026,50623.7,
20729.5,5.419,0.599,33469.1,4583.58},40.496,1.076,68349.1,46418.9,4.211,1.136,136249.,2313.66},{1.375,0.815,40488.2,1140
7.1,6.656,1.127,27061.9,4486.57},10.547,1.376,62246.9,47039.5,6.881,0.924,102658.,4561.5},{0.778,1.105,52512.8,17172..4.7
66,0.791,36670.6,751.956},10.823,1.655,58631.,5473.69,7.198,1.363,60437.2,3702.13},{0.451,1.593,47250.8,18887.8,6.204,1.5
37,124512.,4292.44},{1.211,0.913,41462.8,2799.69,5.022,1.487,30572.5,2502.4},{1.124,0.788,38986.5,30721.,6.911,0.718,261
98.1,2937.29},{0.886,1.489,24680.6,5489.85,7.733,1.007,21273.,2257.91},{0.852,1.415,44344.6,15266.,7.804,0.524,23070.7,26
03.8},{0.515,1.711,67503.4,7035.8,5.764,1.223,96676.3,3103.66},{1.012,0.652,10048.8,7560.3,5.187,0.644,6817.8,929.175}, {0
841,1.326,22623.7,2260.42,5.273,1.75,27112.1,707.853},{0.462,1.166,4126.87,1705.08,3.924,1.42,9741.55,351.222},{1.083,1.
301,64029.5,9659.9,7.42,0.985,43674.,6379.44},{0.975,1.142,47722.2,31112.2,7.549,1.792,76413 .4,2524.64},{1.183,0.238,483
96.1,44752.3,3.887,0.829,33686.5,984.806},{1.262,0.123,23515.,11015.3,2.841,0.862,13680.9,1811.36},{1.38,0.476,66383.7,12
540.2,4.249,1.21,40976.3,5466.51},{0.859,1.209,42588.3,15598.9,6.463,1.117,46487.2,5091.58},{1.251,0.885,45961.8,19658.8,
7.426,0.646,23847.9,5115.31},{0.876,0.838,34852.1,25020.7,5.536,0.443,18878.8,2541.24},{0.985,0.623,55764.7,1 1856.3,3.25
3,1.165,45175.,3962.47},{0.73,1.251,43693.,27802.5,6.673,1.605,85187.3,3602.97},{1.163,1.435,27570.2,1824.67,7.893,0.94,1
4382.,1575.21},{0.509,0.652,48709.9,43688.4,2.92,0.508,60530.6,8841.95},{0.438,0.689,27737.5,26321.2,2.525,1.146,74508.7,
2096.95},{1.044,0.674,44612.,22593.6,5.139,0.581,27530.2,6709.86},{1.54,0.086,6185.92,5842.92,5.235,0.675,3760.18,1101.0
4},{1.36,0.284,68322.9,67870.8,5.505,1.582,92423.9,11993.4}, {1.053,1.493,32303.,3690.99,7.752,0.724,14275.5,1133.84},{0.4
46,1.576,9595.11,6144.7,7.136,0.86,16774.8,590.008 }, {1.278,0.18,6343.61,3683.23,3.425,1.214,5727.15,909.269",{1.204,0.418
,40107.9,13708.9,3.871,0.542,17337.1,4473.08},{1.271,0.97,24791.9,2958.72,5.806,1.187,14217.,928.962 "}, {1.008,1.116,62293.
4,33311.9,7.129,0.942,48245.5,2301.5},{0.826,1.564,58779.9,8536.16,6.909,0.932,42158.2,2178.19},{1.298,0.726,35344.5,209
46.2,6.896,0.471,12207.9,1578.87},{1.023,0.724,46984.5,34530.3,5.711,0.713,35146.7,4998.77},40.993,0.609,19018.5,13461.7,
4.55,1.427,26320.3,2301.16},{0.688,0.783,28306.5,28166.5,4.597,0.914,43318.6,3728.97},{0.442,1.384,41670.6,22646.7,5.438,
1.465,117359.,4188.81},{0.824,1.187,2369.49,839.699,5.844,1.25,2768.98,200.009 1, {1.275,0.45,10899.2,8436.76,5.343,1.511,1
2299.7,725.503},{1.012,0.953,24216.8,22714.1,7.818,1.633,42610.6,3227.91},{0.775,0.901,68788.1,29667.6,4.752,0.491,44190
.1,8225.07},10.614,1.305,27217.2,24052.7,7.011,1.517,65229.9,923.876},{1.124,0.949,24110.4,20247.6,7.978,0.984,20142.9,51
4.055},10.678,1.104,31349.7,9233.98,4.57,0.457,16732.3,1703.74},{0.651,1.196,55082.1,50395.7,6.607,1.516,127014.,2160.34
1,10.873,0.664,3601.77,2053.26,3.785,0.513,1752.76,73.742},10.726,1.226,8982.02,593.035,4.219,1.569,11133.2,447.834},{1.1
05,0.579,34359.8,24844.4,4.93,1.263,35456.2,1294.21},40.507,1.563,71798.2,35299.1,6.692,1.411,161950.,5082.68}, {1.565,0.5
02,71126.5,38485.2,7.028,0.932,43617.1,9485.29},{1.347,0.893,25865.3,10906.8,7.669,0.974,16375.5,2334.58},10.971,0.62,40
665.4,31729.5,4.832,1.003,46085.4,6607.1},{0.584,1.062,40918.8,36319.1,5.375,1.637,119549.,5969.58}, {0.806,1.077,35195.7,
17976.4,5.958,1.007,41415.3,4927.8},{1.02,0.74,28375.6,10321.1,4.4,1.027,21945.8,1838.29},{0.631,0.746,25601.5,25179.4,3.
952,1.536,69436.,4850.88},{1.315,0.102,6019.41,5795.9,3.963,1.658,8566.85,1085.441,{0.946,1.004,18251.6,17556.2,7.956,0.5
82,12807.9,1179.43},{1.086,1.185,23988.,5449.65,6.616,0.976,14700.,964.371},{0.778,1.411,33550.6,4366.,5.709,1.152,31 148.
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1,1626.03},10.554,1.589,59985.2,4425.65,5.038,1.36,82337.4,1402.28},{0.627,1.419,11914.1,4163.13,5.821,0.907,12284.3,322.
261},{1.096,0.367,41839.6,35574.2,3.988,0.54,20070.4,880.251},{1.299,0.174,44876.8,25862.4,3.443,1.263,37879.8,3303.73},
{0.657,0.77,58978.1,54113.3,4.123,0.659,64343.7,4882.11},{1.508,0.602,54014.4,12041.5,5.923,0.474,14130.1,3148.49},{1.06
1,0.276,15430.8,12770.1,3.33,1.455,21849.2,2243.61},{0.98,0.529,60519.6,31690.1,3.513,0.993,49368.9,2125.02},{0.601,1.204
,26343.3,18047.3,5.575,1.455,55893.8,1074.03},{1.307,0.238,13579.3,9621.64,4.116,1.692,16660.,1517.24},{0.539,1.089,6082
0.7,12059.2,3.229,1.681,118194.,2268.241,{0.618,1.027,71058.6,42198.6,4.393,1.63,156240.,3834.29},{0.978,0.586,11337.9,46
40.88,3.602,0.896,8434.17,867.496 1, {0.81,0.617,7930.09,5271.7,3.535,1.613,14844.8,1241.3},{1.114,0.971,21899.6,8298.8,6.1
25,1.039,14984.7,643.716},10.981,0.27,21691.1,17287.4,2.846,1.204,26039.5,1885.32}, {1.206,1.045,43437.9,11822.8,6.848,1.7
93,48148.5,4945.1},10.733,0.796,48408.2,39545.3,4.4,1.37,90212.2,5196.65},{0.633,1.077,70301.4,64563.1,5.718,1.613,18024
9.,4494.03},{0.972,0.457,69913.5,9775.48,2.551,0.636,35365.4,7570.7},{0.961,1.384,13313.2,1465.59,6.752,0.726,6781.37,709
29},{1.098,1.198,70638.5,23281.6,7.544,1.197,60776.8,6217.06},{0.508,0.88,41818.7,35460.1,3.621,1.043,82587.2,1771.41},{
0.477,1.269,68606.1,44970.9,5.295,1.436,186423.,6672.34},{0.885,0.852,15011.3,10891.,5.253,0.899,13567.3,290.437},{0.6,1.
577,50875.1,18117.6,6.806,0.867,55209.2,2340.83 },{0.452,1.452,23583.5,13140.4,5.888,1.557,68202.7,1899.68}, {0.895,0.599,
29396.9,11537.6,3.131,0.959,22662.1,577.513},{0.864,1.462,28413.7,4853.4,6.614,1.13,23738.,1097.11},{1.005,1.667,46704.1,
3342.96,7.75,1.797,46239.9,841.223}, {1.103,0.449,62020.8,40244.8,4.004,1.466,71435.5,2947.61},{1.359,0.694,63423.6,4968.
52,5.106,0.509,18199.8,4341.81},{1.304,0.546,67638.7,8385.11,3.894,1.148,35571.4,1801.45}, {0.802,0.988,20428.5,18681.3.6.
225,1.551,39453.7,1030.37},41.328,0.642,52857.1,39092.5,7.308,0.795,35937.3,6795.29}, {1.308,0.274,48622.3,8198.68,2.942,
1.655,38385.3,2237.34},{1.247,0.652,16065.9,9816.21,5.94,0.783,8829.88,571.088}, {1.112,0.833,71925.8,11078.8,4.658,1.221,
54453.5,6491.01},{0.411,0.944,22305.5,10811.6,2.759,1.448,60143.6,844.198},{0.532,0.771,39581.5,30662.5,3.027,1.27,85359
2,933.9611,{0.775,0.698,30910.4,20814.1,3.712,1.626,58139.1,2673.53},{0.72,1.201,57855.7,3728.28,4.249,1.245,61992.4,482
9.72},10.863,1.189,53872.7,12778.2,5.484,1.775,76814.7,4908.33}, {0.824,0.873,24067.8,19435.8,5.704,0.718,23343.5,2891.3},
{0.995,1.514,28590.2,2590.25,7.18,1.183,20307.1,1033.11},{1.018,0.513,7199.04,3617.49,3.628,1.699,10066.5,844.338}, {1.85
5,0.414,62410.5,6158.73,6.263,0.505,15388.3,5490.12}, {1.238,0.959,55426.7,20224.2,6.704,1.394,45262.3,1933.28},{0.596,1.4
18,60665.4,4363.88,4.675,1.079,67023.1,3746.75},{0.495,1.044,71724.,42992.5,3.866,0.808,97945.3,2139.13},{0.676,0.812,68
844.8,61088.1,4.276,1.432,146186.,5443.51},{1.292,0.555,38837.6,20201.2,5.449,1.097,30316.2,4353.75},{0.442,1.684,32451.
1,2994.72,5.392,0.698,32040.6,1411.74}, {1.455,0.678,61408.7,20034.7,6.809,0.719,29800.8,7859.08 }, {0.462,0.962,45225.2,18
388.1,2.939,1.423,104291.,3142.71},{1.771,0.021,7769.63,7433.52,6.284,0.785,4793.75,1425.07},{0.956,0.434,30152.6,23312.
5,3.446,1.31,38011.2,1150.56},{0.614,0.756,24241.5,6003.86,2.708,0.531,17586.1,2815.73},{0.511,1.082,29145.7,13900.2,3.92
4,1.25,57643.5,2411.64},{0.979,0.384,27569.7,9147.96,2.58,0.733,16297.8,2167.16},{1.161,1.29,34538.6,5020.32,7.405,0.88 1,
17699.8,1749.16},{1.099,0.388,25424.7,23375.5,4.386,1.261,32671.6,3993.96},{0.956,0.837,10099.4,9656.03,6.547,0.619,7110
85,511.4641,10.844,0.57,6959.54,3209.81,3.032,1.072,7229.34,589.24},{0.746,1.255,55438.1,40462.7,7.339,0.753,54492.,3304
781,10.468,1.613,72895.8,31786.8,6.352,0.901,105142.,1599.721},{0.446,1.454,15446.5,9921.94,6.607,1.076,36387.5,2213.08},
{0.788,1.124,31050.6,18913.5,6.19,1.22,43142.5,2640.321},{1.377,0.262,12292.2,9633.17,4.838,1.724,15161.5,1317.01},{1.173,
1.165,69841.9,15174.3,6.888,0.916,36330.6,2121.23},{0.671,1.539,63573.7,22714.,7.387,0.897,69729.5.5618.56},{0.531,1.533,
60594.3,39636.9,7.255,0.764,76314.5,1707.04},{0.514,1.368,60016.4,46660.5,6.48,1.256,138016.,3298.75},{0.963,0.871,6499.
2,1333.72,4.315,1.169,5527.2,545.06},{0.64,1.363,70210.1,20001.3,6.239,0.51,49716.4,6699.23 },{1.343,0.828,17676.1,4922.42
,6.699,0.733,8316.95,1654.9}, {1.131,0.399,38554.1,37863.9,4.763,1.642,63343.4,6683.08}, {1.104,0.267,24164.2,10886.,2.756,
0.706,12048.7,779.749},{0.71,1.111,49599.7,41202.5,6.499,1.617,118779.,8691.9},{1.264.,0.759,67541.8,18009.7,5.558,0.713,2
9869.8,4425.12},10.51,0.997,62660.,19605.9,3.029,0.683,57259.2,1122.92},{0.874,0.904,28464.5,3159.28,4.218,0.55,14635.6,3
112.66},10.63,1.299,40976.1,4213.74,4.419,1.648,67734.6,4283.01},{1.003,0.379,37716.4,24617.5,3.262,1.332,47843.8,5447.6
81,{1.025,1.146,22981.4,5680.95,6.608,0.413,7395.16,1053.75},{0.787,1.491,44861.,6923.44,6.386,0.83,30851.6,1840.54},{1.1
15,0.259,38023.1,20854.,2.941,0.944,26604.7,1526.87}, {1.017,0.88,11622.,1638.99,4.519,0.609,4968.92,710.871},{0.969,1.118
,33676.9,7196.63,5.481,1.1,25330.1,1367.63},{0.631,1.414,54985.3,25748.1,6.579,1.415,102687.,5771.09},{0.775,0.402,39262.
6,35856.8,2.77,0.816,46419.8,5469.741,{0.832,0.913,47009.1,35935.7,5.632,1.25,69821.9,4882.12},{1.081,0.517,58155.9,5102
6.1,4.801,1.522,78768.9,1537.04},{1.263,0.683,64343.7,30872.2,5.889,1.592,71073.9,8737.26},{1.097,0.832,36205.2,2491.13 4
271,0.781,16562.5,2058.31},{1.032,0.353,33436.3,24687.6,3.376,1.412,43053.,2831.13},{0.476,0.903,11412.,11276.4,3.967,0.
531,13901.,650.846},{0.532,1.616,54192.3,29615.7,7.663,1.242,110478.,5034.13},40.705,1.975,23134.4,1764.63,7.945,1.62,30
048.4,618.566},{1.425,0.258,20007.2,6230.67,3.833,0.845,9677.88,1762.74},40.633,1.693,63231.4,3548.08,5.932,1.404,79271.
3,2263.69},{1.171,0.224,3208.9,2378.72,3.431,0.418,1088.98,90.873}, {1.281,0.778,26702.3,17908.6,7.501,0.439,9108.25,1143.
07},{1.105,0.592,70207.6,15194.2,3.612,1.538,66316.,5485.65},{1.102,0.42,47508.4,5737.43,2.628,1.169,30208.6,1685.95}, { 1.
019,0.772,44847.3,32850.4,6.109,0.946,46230.3,7416.01}, {1.788,0.27,4640.77,3377.32,7.977,0.458,1800.15,723.653},{0.764,0.
655,9649.22,3323.05,2.783,0.905,8304.,448.748},{0.593,1.094,59292.4,16709.7,3.68,1.571,103398.,1449.61},{0.918,0.676,427
53.6,9083.97,3.156,1.162,35504.9,2002.43},{0.689,1.192,28180.3,23337.9,7.797,0.498,26094.8,4016.45},{1.221,0.911,65890.5,
44660.9,7.942,1.128,57606.3,4781.56},{0.766,0.887,68034.2,13957.7,3.403,1.128,65436.2,3269.81},{1.251,1.157,14412.3,1038
2,6.449,0.627,4179.16,228.104},{1.234,0.904,15238.9,3784.88,5.908,1.693,14466.,1047.83},10.513,1.121,24835.2,17914.1,5.5
09,0.523,29679.2,3777.91},10.663,1.341,37449.1,17846.7,6.193,1.402,63742.,2650.54},{1.535,0.299,69816.,48583.3,5.977,0.43
1,22457.5,5331.46},{0.468,1.373,52492.7,22134.1,5.15,1.764,157826.,6957.35},10.516,1.602,26449.4,9319.01,6.422,0.924,352
94.9,1286.41},40.582,1.053,20779.7,18841.2,5.473,1.088,42516.5,2886.94},{1.251,0.455,37917.2,26805.3,5.036,1.338,37312.7,
2312.42},{0.59,1.237,10569.6,6009.72,5.382,1.56,23207.5,643.328},{0.446,1.181,67717.6,32320.9,4.147,1.192,148659.,6467.8
71,{1.325,0.171,60036.8,32509.3,3.528,0.643,28241.7,5457.17},{0.767,0.73,66819.3,62421.1,4.676,0.706,71496.6,8178.49}, {0.
524,0.78,29567.4,25727.2,3.251,1.61,89986.5,2869.1}, {0.908,0.702,50229.6,45991.1,4.996,1.431,78323.1,1816.24},{1.174,0.86
2,47083.5,30786.8,6.996,1.124,39853.7,1914.79},{1.196,0.059,44263.7,32329.2,2.732,0.651,24558.3,3635.88}, {0.427,0.988,65
381.8,55237.,3.853,1.215,186365.,6801.93},10.786,0.47,59259.9,46254.1,2.824,1.323,91937.2,2406.92}, {1.358,0.948,58459.8,7
650.92,6.186,1.387,36870.2,2344.49},{0.79,1.166,70987.4,65848.,7.677,0.676,64091.4,3204.66 }, {0.492,1.378,40207.1,34269.,6
.808,0.96,79498.4,2864.121,{1.45,0.534,73867.2,34905.6,6.051,0.74,33433.2,4820.11,{0.934,0.475,30807.6,8561.43,2.543,1.30
3,28149.7,570.291},40.755,1.192,47315.4,40899.9,7.933,0.84,61370.3,6894.67}, {1.644,0.373,39453.8,18573.8,6.318,0.66,1584
2.5,3790.66},{1.555,0.199,11254.7,824.017,3.459,0.524,2763.52,706.747},{0.578,0.888,32921.,24193.5,3.931,1.312,72526.,439
5.03},{1.101,0.718,33368.5,12824.3.4.712,1.46,33594.6,2265.36},{0.996,0.675,44470.5,29363.9,4.795,0.769,31723.4,2415.14},
{0.687,1.02,8237.43,8165.86,6.225,1.129,15599.9,1222.85},10.408,1.763,54818.7,12753.6,6.023,1.621,142722.,2719.44},{1.06
5,0.351,39139.9,31779.1,3.836,0.445,18905.2,3518.26}, {1.348,1.262,60701.6,3115.4,7.583,1.715,46868.7,4302.11},{1.149,0.06
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2,23680.4,19785.2,2.703,1.289,28581.3,4116.12},10.589,1.447,71508.4,25611.2,6.128,1.578,151165.,9464.36}, {1.238,0.9,6043
2.5,38579.7,7.679,1.462,63383.1,3640.35},{0.913,1.438,66326.2,14066.7,7.14,0.903,45252.2,3090.11},{0.412,1.737,44898.,144
61.1,6.389,1.244,96715.8,2284.73},{0.863,1.056,42046.7,4324.,5.149,0.445,18921.5,4344.29},{1.346,0.469,24310.3,9725.45 4.
805,0.671,10138.1,1430.12},{1.591,0.343,6112.4,4813.18,6.966,1.045,4620.09,936.595},{1.145,0.816,17020.8,6881.82,5.882,1.
16,15249.7,2333.47},{1.02,0.963,32640.2,4236.18,4.473,1.547,28718.2,535.455},{1.228,0.523,69874.6,39933.5.,5.238,0.786,47
420.,10154.4},{0.858,1.704,64390.2,5861.16,7.769,1.066,50654.2,3557.5},{0.978,0.219,20426.6,17290.5,2.653,1.487,30228.1,1
408.8},{1.133,1.25,35411.7,7582.44,7.722,0.904,21990.,3126.37},{1.027,0.445,40241.,34676.8,4.038,1.506,56235.8,1097.4}, {0
.894,0.47,53165.7,23514.2,2.797,0.576,28578.8,3097.75},{0.441,0.867,74898.7,65386.3,3.276,0.596,99495.6,2465.18},{0.773,1
279,13977.,5237.05,6.078,1.633,22420.1,1179.69},{0.822,1.398,7875.71,1110.98,6.086,1.75,11137.7,859.041},{0.563,1.167,31
960.3,31081.,6.269,1.404,88293.5,4764.5},{1.204,0.243,11165.,8051.64,3.611,0.606,5044.32,197.963},{0.534,0.931,25078.2,17
832.5,4.461,0.457,26050.2,4118.32},{1.294,1.053,46876.8,9545.11,7.06,0.567,14542.1,1577.67},{0.629,1.243,49699..9226.02,4
.624,0.457,25879.7,2282.85},{0.8,1.309,26987.3,7979.74,6.238,0.918,23435.2,1864.08},{0.9, 1.246,37295.2,14542.2,7.305,0.71,
26597.,3655.73},{0.654,1.272,62708.9,16869.5,4.801,1.463,93143.6,2121.86},{0.613,1.628,49073.1,16505.2,7.995,0.702,49920
2,5326.92},{0.689,1.278,29561.1,20915.3,6.809,1.248,48861.7,1631.7}, {0.498,0.97,50422.9,50125.2,4.406,0.86,91712.3,2490.
51,10.874,0.295,3983.03,3200.37,2.517,0.496,2231.93,175.009}, {0.836,0.437,15392.1,14146.2,3.226,1.401,28352.4,2860.95},{
0.717,0.56,71991.1,37143.6,2.563,1.748,148129.,10912.},{1.279,0.697,66681.9,47624.1,6.859,1.441,70680.9,4996.3},{0.79,0.6
71,56300.2,24583.5,3.123,1.638,89094.8,3728.29}, {1.114,0.73,50456.7,48460.6,6.753,0.968,45322.8,1786.09}, {0.598,1.469,73
664.1,25584.9,6.146,0.977,91165.7,4570.95},{0.599,1.239,35343.6,34936.9,6.911,1.206,75057.7,2145.8}, {1.262,0.415,36464.6,
18661.5,4.388,0.994,25375.7,3162.57},{0.633,0.921,43078.2,20535.3,3.584,1.63,83763.1,1070.72},{0.505,1.691,51096.1,1 1397
2,6.365,1.29,90438.,4002.83},{1.198,0.196,35234.9,34242.5.3.861,1.04,33066.2,2723.62},{0.634,1.222,27486.4,19416.6,6.41,1
382,60153.6,4613.46},{0.503,0.95,71508.9,52550.5,4.119,0.584,89444.,.8971.63},{0.598,1.836,72171.2,21204.7,7.856,1.378,11
2899.,2112.97},{0.803,0.891,36725.3,13322.6,4.107,1.73,60614.5,4336.25},{1.222,0.692,18734.9,16761.9,7.23,0.909,15118.7,1
512.02},{1.281,0.094,69593.4,45827.3,3.135,1.219,58690.9,3680.53}, {1.036,0.726,70410.5,49796.6,5.387,1.754,108310.,4877.
29},{1.189,0.677,73906.6,20518.9,4.486,1.255,51882.6,1622.18},{0.993,0.743,65595.4,26210.9,5.012,0.454,32121.1,8111.97},
{1.065,1.335,2486.77,717.677,7.984,1.337,2341.03,206.652 },{1.551,0.839,44075.2,11528.9,7.843,0.857,20041.1,3697.5},{0.66
5,0.973,12884.4,6910.37,4.297,0.887,14450.3,727.776},{0.704,0.882,10767.7,9549.66,5.081,1.352,22691.5,1959.12},{0.968,0.4
68,59825.2,35048.6,3.337,0.535,28513.5,1897.89}, {0.783,0.489,48194.9,36395.6,3.097,0.474,32898.3,5593.08},{0.762,1.415 4
8756.1,8916.15,5.958,1.581,67419.9,3940.83},{0.996,0.552,60640.4,37597.9,3.947,1.157,61139.8,3213.5},{1.263,0.728,70211.
9,64162.9,7.738,1.797,103128.,5866.02},{1.244,1.114,65225.6,9129.95,6.626,1.386,46477.2,3536.8},{1.322,0.58,70695.4,4653
2.2,6.544,0.476,28624.5,6195.16},11.603,0.367,63890.4,3464.94,4.41,0.755,23198.4,6631.04},{1.331,0.626,64124.9,54550.2,7.
434,0.553,29407.2,3854.06},10.448,1.774,64828.5,11321.4,6.108,1.522,140848.,3919.44}, {0.736,0.935,63636.5,29961.7,4.119,
1.74,112674.,1259.04},{0.583,1.384,26668.7,14185.2,6.149,1.341,50464.6,1601.88,{0.991,0.639,39100.8,24300.9,4.492,1.797,
65759.9,6267.01},10.586,1.018,52511.5,25836.6,3.999,1.35,98203.8,4313.08}, {1.394,0.872,63309.3,21498.8,7.326,1.089,40 139
2,5359.021,{0.444,1.675,38479.5,13413.2,6.432,1.508,97247.1,3205.5},{0.601,0.702,12348.6,6242.57,2.712,1.264,22377.4,180
8.58},{0.427,1.508,41628.6,13508.3,5.336,1.534,111766.,4591.57},{0.47,1.729,50718.6,13336.9,6.3,1.747,125735.2398.95} {1
.531,0.456,40158.5,10998.5.5.612,0.584,15387.3,4920.64}, {1.418,0.247,44475.9,13464.1,3.703,0.672,16727.1,2771.74},{1.398,
0.052,48108.7,24418.2,3.169,1.659,49067.8,5955.56},{1.084,0.969,39468.1,23745.,7.831,0.669,27587.8,5591.81},10.545,0.8,26
691.2,17525.6,3.125,1.508,67231.8,3508.55},{1.402,0.291,45774.6,5320.63,3.261,1.445,30105.3,34611.87},{0.46,2.027,58463.7,
12124.3,7.719,1.676,136228.,2374.86},10.557,1.193,67006.,35761.,5.215,0.633,70279.2,5809.44},{1.045,1.037,40126.,21348.5,
7.182,1.366,48456.6,5557.45},{1.018,0.607,35636.1,8433.33,3.289,1.792,40326.4,1200.74},{0.896,0.719,6028.25,811.756,3.07
6,1.493,6321.15,455.999},{1.337,0.288,21932.,18185.2,4.859,1.775,28525.4,1727.21},10.618,0.822,35826.5,31587.,4.031,1.643
,97009.4,4464.63},{1.16,0.852,50226.2,45244.3,7.894,1.5,67188.1,3989.55},10.995,0.932,3085.26,1058.25,5.01,1.727,3669.69,
55.612},{0.399,1.032,59658.6,38775.4,3.472,1.172,152726.,3550.76},{1.286,0.139,41350.5,28157.,3.422,0.55,16142.5,1230.55
1,{1.144,0.3,14641.7,12441.2,3.929,1.761,23524.6,2377.67},{1.406,0.752,62397.5,24691.2,6.825,1.154,42238.6,5150.08}, {1.33
9,0.993,42704.3,5340.24,6.278,1.211,23541.6,1345.33},{1.275,0.24,47817.,19596.2,3.239,1.781,48941.5,1742.99} ,{1.251,0.737
,58861.6,3110.03,4.213,1.291,33559.,1272.22},{1.127,0.83,13493.,9643.24,6.905,1.606,19049.8,1882.63 },{1.222,0.65,57893.9,
30597.4,5.52,1.154,46606.2,3851.15},{0.907,1.137,56337.7,45830.6,7.77,1.653,99189.7,3783.33},{0.772,0.625,21131.,20476.6,
3.864,0.969,26780.,508.699},10.917,1.459,27087.5,3605.41,6.429,1.735,29581.2,315.6},{1.467,0.52,21713.8,10764.,6.138,1.55
8,20491.9,2768.64},10.746,0.546,4330.06,3703.99,3.452,0.558,3977.46,721.305},{0.97,0.659,16672.5,5340.99,3.703,1.341,179
04.5,2021.85},{1.242,0.583,44333.9,2606.91,3.569,1.254,24960.4,1078.64},{0.848,0.735,61670.5,26913.9,3.95,0.618,40702.6,5
893.52},{1.169,0.7,34331.3,24405.9,6.921,0.426,16018.9,4118.69},{0.731,1.302,34748.7,6560.23,5.416,1.334,45349.1,4064.38
1,10.645,1.42,15826.2,6502.4,7.131,0.67,15417.5,1835.89},{0.492,1.001,19061.5,18189.4,4.551,1.515,62502.8,2587.59},{0.583
,1.325,32872.9,21840.9,6.275,1.137,57190.3,1807.51},{0.5,1.579,65193.3,28182.1,6.295,1.688,163265.,2208.19},{1.114,0.6 16,
16011.2,2972.67,3.762,0.882,9028.29,1201.86},{0.67,1.141,53130.8,42553.4,6.175,0.929,72853.8,3528.29},{1.095,0.685,34073
4,2911.22,3.539,1.445,26867.9,1903.64},{0.529,1.588,12332.6,2423.91,5.612,1.008,15184.6,457.413},40.952,1.386,63145.1,26
057.8,7.945,1.733,86817.7,3287.44},{0.568,0.801,14509.4,9534.68,3.346,0.993,24578.8,2095.29},{1.466,0.178,50952.2,19874.
1,3.874,0.477,15580.9,3855.94,{0.946,0.35,15576.9,8605.44,2.639,1.71,23428.9,1349.77},10.855,1.097,2656.63,2191.64,7.194
,1.222,3744.35,175.087},10.813,1.548,26917.7,2745.51,7.005,0.863,19867.9,2132.041, {0.491,0.999,4955.65,1556.57,3.044,1.06
2,7625.31,297.314},{1.682,0.321,72680.6,15433.,5.157,0.782,29409.7,8190.48},{1.209,1.023,55380.1,23217.1,7.498.0.858,325
39.3,3303.89},{1.278,1.145,47220.9,6303.24,7.148,1.343,33666.5,3847.12},{0.933,0.714,14474.3,12399.3,5.413,0.745,13031 4,
1677.16},{1.078,0.511,40291.9,30364.3,4.698,1.113,45120.8,7013.69 },{0.832,0.531,58343.2,23667.7,2.675,1.686,90476.5,5660
44} ,{0.437,0.84,42492.7,36229.8,3.132,0.479,46415.6,1720.48},{1.23,0.356,64556.9,31224.8.3.806,1.141,49659.,4617.05}, {0.
69,0.674,17449.5,16520.5,4.126,0.556,18365.5,3166.56}, {1.406,0.659,54246.3,35747.4,7.344,1.219,45024.1,4899.26},{1.04,0.5
69,39090.2,19943.3,4.151,0.717,24816.2,3519.23},{1.349,0.612,10742.5,2319.51,4.764,1.572,8220.5,509.647}, {1.08,0.603,283
99.4,25141.8,5.436,1.094,29084.5,1557.51},11.104,0.467,73591.2,6350.18,2.798,1.308,56147.6,7296 .26}, {1.035,1.034,23300.4,
6198.61,6.086,0.851,15777.1,2449.41},10.995,0.508,42093.2,31960.5,3.991,0.98,37648.9,953.349},{0.961,1.305,71646.5,7902.,
6.018,1.613,75104.3,5022.04},0.787,1.43,68834.7,6415.11,6.772,0.434,30859.6,5334.33},{1.527,0.065,4604.88,24 15.05,3.903,
0.606,1788.53,394.255,{1.018,0.835,52474.3,48388.1,6.729,1.626,85898.8,3794.97},{0.389,0.954,38434.,16513.5,2.617,1.14,8
3287.9,1255.77},{0.952,1.041,46653.3,21413.1,6.452,0.78,35372.8,4856.41},{0.468,1.359,17299.6,11475.3,5.921,1.172,40266.
6,1734.04},10.764,0.627,14422.7,12512.3,3.653,1.145,21033.2,624.048},{0.753,1.104,53499.7,44101.5,6.377,1.277,85917.3,18
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82.491,{1.741,0.169,39754.8,16431.5,5.358,0.558,13500.1,4312.42},40.599,1.37,25934.2,23511.9,7.964,0.673,31720.7,1860.96
1,{1.105,0.669,57556.,40237.1,5.481,0.529,25547.1,1669.31}, {1.114,0.65,5356.63,4103.74,5.754,1.608,7935.3,864.766},{1.058
,0.523,27828.3,26323.3,4.922,1.563,42442.,1981.311,{0.65,1.133,36901.2,11358.9,4.331,1.73,69966.5,3099.24}, {1.115,0.958,7
1009.,20435.5,6.015,1.045,52863.,7025.13},{0.672,1.212,33276.1,31158.7,7.293,1.792,96718.3,5681.7},{0.883,1.42,60966.,153
95.5,6.967,0.9,43019.5,2287.18},{0.598,1.702,70493.3,12920.8,6.633,1.217,93855.6,3759.85},{1.436,0.108,62085.5,49388.3 4.
349,0.72,36717.6,8473.97},{0.516,1.658,52925.2,13282.,6.369,1.621,117790.,5288.63 },{0.878,1.224,44230.6,19142.9,6.488,0.7
56,28962.1,993.381},{0.43,1.073,24071.9,10784.,3.381,1.128,48643.6,1341.73},{0.747,0.607,42383.9,23469.6,3.021,0.906,468
71.7,4937.99},40.976,0.753,4784.16,4771.84,6.806,0.665,4504.59,909.198},{0.928,0.576,36398.7,30353.6,4.191,0.803,30243.4,
1045.5},{0.849,1.343,11237.4,3755.86,6.688,1.478,14274.,690.907 ", {0.494,1.422,53098.7,44659.4,6.885,1.609,165548.,2621.5
81,{1.179,0.695,3905.59,3699.,7.553,0.472,2025.99,395.237},{0.85,0.879,23686.3,15927..5.615,0.554,16751.1,2554.92}, {1.227
,0.435,52379.1,51171.7,5.587,1.226,58135.8,5465.41},{0.393,1.035,61303.9,16330.8,2.598,1.387,139963.,1268.25},{0.624,0.64
,52099.8,36793.8,2.931,0.761,64397.4,6778.68},{0.601,0.59,39161.4,33464.3,2.667,0.645,40750.,1214.1},{1.44,0.321,39634.1,
27048.2,5.459,0.883,26763.9,5715.32},{0.826,1.056,61267.3,17100.9,5.616,0.411,29578.2,6173.92},{1.048,0.669,46561.,35795
.6,5.275,1.505,62169.4,2322.83},{1.389,0.439,28159.6,25184.9,6.488,1.382,30180.,3165.6},{0.909,0.891,5843.06,941.758,3.94
4,1.217,5067.26,365.35},{0.984,0.768,52766.3,22789.8,4.675,1.003,45699.1,5184.85},{0.949,1.529,15463.4,1109.66,7.473,0.96
8,10678.1,1250.9},10.441,1.626,4181.21,584.637,5.053,0.755,4297.31,83.715},{0.702,0.914,29222.8,2881.66,3.106,1.165,3149
9.1,2973.38},{1.184,0.584,43676.1,25184.4,4.973,1.708,52217.1,2048.05},{0.448,1.672,15944.8,5306.06,6.153,0.932,23121.9,3
69.987},{0.675,1.239,14438.1,2485.72,4.49,1.021,13973.2,623.696},{0.862,1.633,43311.,4581.67,7.265,1.404,43301.8,2224.14
1,{1.092,0.68,31703.6,18398.1,5.203,1.735,46207.3,4899.86}, {1.216,0.321,43962.6,38821.6,4.624,0.822,34575.5,5857.68},{0.7
78,0.905,53005.8,15590.8,4.093,0.583,32557.5,4375.46},{0.608,0.847,23576.2,16779.4,3.941,0.699,27557.6,2589.65}, { 1.465.0.
775,63557.2,9188.85,6.228,0.802,25749.5,4641.63},{1.063,0.629,29382.,5955.55,3.601,1.423,27336.8,2870.67},{1.565,0.287,7
0633.6,20228.2,4.609,0.831,32491.9,7690.59}, {0.996,0.917,34387.,3689.02,4.179,1.585,32898.2,1818.65}, {1.388,0.736,63603.,
35049.9,7.296,1.745,72045.8,7934.04},{1.201,1.089,63274.8,19815.7,7.138,1.308,49899.4,3234.71},{0.817,0.695,45176.1,3019
3.1,3.993,0.425,22193.1,1848.62}, {1.328,0.335,27313.3,25999.2,5.754,0.706,19761.5,4974.05},{0.453,1.266,40510.6,20120.5,4
.692,0.809,59944.8.2452.91},{1.169,0.476,67411.4,58642.1,5.18,0.51,30566.9,2579.95},{1.028,0.882,52040.,27594.1,5.84,0.8,3
4989.3,2838.82},{1.11,0.415,66337.2,37888.2,3.761,1.33,71151.,7383.72},{0.899,0.538,23830.6,16982.8,3.588,1.7,41110.8,195
3.05},{0.963,0.9,61050.,30584.4,5.364,1.662,86047.3,4748.96},{0.899,1.129,57484.5,48873.1,7.983,1.752,115780.,7519.05}, {0
.812,0.818,42549.2,35940.2,5.089,1.632,86932.,5416.49}, {0.833,0.456,68336.6,64517.5,3.4,1.084,102455.,12627.7},{0.851,0.8
9,5634.94,2655.38,4.582,0.909,4738.35,212.384},{0.681,0.971,15922.9,1842.92,3.455,0.526,8743.55,1119.88},{0.848.0.919,73
209.3,16432.2,4.302,0.518,35517.5,5302.66},{0.452,1.313,15198.5,11245.1,5.622,1.598,49931.9,1318.13},{0.874,1.373,21016.
7,2417.71,5.951,1.144,17127.3,1025.64},{0.863,0.47,71790.9,63544.8,3.749,0.476,52534.,12008.8},{0.678,1.307,31147.9,1896
0.4,6.585,1.507,60269.9,2326.78},10.948,0.711,5406.52,2420.67,4.503,0.591,3302.78,636.731},{0.54,1.524,22870.2,1440.58 4.
953,1.086,28321.5,1625.48},10.616,1.193,12852.7,11334.4,6.69,0.988,22624.5,1651.22},{0.798,0.765,60090.8,12660.8,3.114,1.
32,68481.6,5664.},{1.394,1.087,71542.9,5442.57,7.154,1.628,55062.9,7309.3},{0.461,1.449,36456.,14775.9,5.29,0.938,55199.9
,1211.05},{0.726,0.751,17212.2,10402.,3.621,1.706,35471.1,2008.5}, { 1.255,0.488,52421.5,47421.9,5.946,1.437,64928.,6512.81
},{1.37,1.002,63420.5,14721.4,7.855,0.867,34170.2,6927.63},{1.128,0.68,39875.7,6673.,3.971,0.997,23382.9,2193.45},{1.095,
0.837,5872.27,3127.21,5.823,0.732,3172.56,126.446},{0.637,1.128,27247.4,10180.,4.497,0.782,25317.1,1265.59}, {0.484,0.765,
13400.6,11544.5,3.166,0.863,26329.1,2316.58},{0.905,1.114,57400.4,4490.68,4.435,1.323,46597.9,871.521},{0.854,0.86,47329
.5,43258.3,5.887,1.599,95464.4,7104.72},{1.534,1.023,10013.2,670.814,7.606,1.53,6723.62,1061.51},{0.993,0.769,20086.6,912
9.8,4.839,0.42,7412.09,900.269',{0.748,1.685,52513.1,4515.15,7.628,0.854,43437.3,5137.93},{0.941,0.716,41263.,34950.1,5.4
21,1.194,58163.3,7144.24},{1.256,0.232,25049.5,4901.94,2.683,1.734,23409.9,2521.93},{1.021,0.912,17697.5,8613.54,5.927,1.
406,21332.8,2239.54},10.46,0.894,13885.4,5059.11,2.598,0.976,21667.4,819.519}, {1.059,0.647,63585.7,57688.2,5.715,1.331,8
4337.9,6276.1},{1.196,0.208,14896.5,4727.76,2.609,1.178,10193.2,505.956},{0.945,0.726,21824.,19754.2,5.717,0.733,19571.3,
2504.511,{1.302,0.955,43149.3,2528.36,5.799,0.923,19647.4,2562.77},{0.416,1.733,72084.7,12580.4,5.534,1.744,184438.,2251
331,{0.761,1.799,59215.,3672.25,7.544,0.444,20951.3,1228.72},{0.689,0.827,16012.,13470.,4.399,1.42,33365.4,1873.83},{0.4
71,1.002,36308.1,20616.1,3.554,1.321,86737.8,3401.88},{0.758,1.149,50156.8,35834.2,6.349,0.656,38845.2,967.965},{0.695.0.
693,27024.8,24538.,3.734,1.784,69800.1,2404.42},{0.51,1.092,48425..29511.3,4.314,1.615,134372.,5312.3},{1.136,0.412,1785
1.6,13255.9,4.176,1.761,24611.6,440.951},{0.409,1.062,57075.6,38918.7,3.775,0.639,80269.5,2332.22},{0.975,0.846,9946.61,7
475.62,5.826,1.595,14580.4,237.74},{1.115,0.677,42684.8,17312.7,4.898,1.033,35386.1,5858.56},1.018,0.472,31479.8,11815.
3,3.147,1.325,31756.4,2922.881,{0.872,0.65,47209.8,14546.3,3.251,0.914,39279.7,5067.26},10.819,1.083,51347.2,39850.3,6.48
3,1.54,88350.8,1608.931,{0.77,0.993,35565.,33773.5,6.222,1.656,79587.9,3094.39}, {0.961,1.452,45139.3,6240.3,7.053,1.781,5
4168.,3756.47},{1.279,0.637,15406.6,15196.4,7.387,1.545,19689.,969.405}, {1.125,0.546,22710.4,13877.3,4.533,0.966,16381.4,
567.16},{0.537,1.643,40660.8,16872.,6.868,1.654,92370.5,1512.14},{0.684,1.114,15975.5,6754.94,4.709,0.474,8276.23,235.40
1},{1.014,1.111,21421.1,12142.6,7.349,1.013,18440.3,1093.64}, {0.494,1.654,58285.,26889.8,6.958,0.797,72726.4,1511.39}, {0.
873,0.872,35053.9,18106.2,4.799,0.957,32149.7,2029.55},{1.208,0.164,11954.1,5422.32,2.727,1.764,12903.2,214.208},{1.371,
0.641,55397.8,32286.,6.759,1.443,56248.7,8204.76},10.712,0.666,69934.9,30388.2,2.745,1.115,81185.9,1801.17},{0.515,1.519,
6385.32,4505.28,7.583,1.601,19122.3,892.231},{1.775,0.311,50320.,24328.2,6.821,0.784,23801.7,6746.86},{0.638,1.25,33906.
8,28163.7,7.23,0.726,42631.8,3704.73},{1.121,0.473,13033.8,9772.77,4.719,0.704,8963.9,1495.99} , {1.859,0.256,51994.4,2273
4.1,6.791,0.428,13133.,4269.58},{0.667,0.652,60178.2,58182.2,3.497,1.163,110081.,4622.42},{0.959,1.029,21972.9,11412.8,7.
151,0.508,12783.8,2583.87},{0.586,1.284,6670.9,4044.5,5.769,0.497,4755.04,111.592},{0.548,0.884,31563.4,13217.7,3.038,1.6
74,75249.7,3778.52},11.256,0.617,11998.1,7215.83,5.672,1.452,11657.1,458.655},{1.848,0.213,62069.7,11359.2,5.265,0.416,1
2505.7,4036.01},{0.456,0.868,9534.79,8324.89,3.655,0.459,10917.,1000.69},{0.422,0.718,34144.1,32271.2,2.527,1.799,143250
,943.518},10.537,1.682,52195.9,18184.6,6.804,0.647,44356.5,791.736},{1.233,0.34,64621.,62108.,4.989,0.701,42446.4,5648.5
21,10.803,1.431,62175.5,27279.2,7.492,1.543,93939.7,4225.03},{1.202,0.767,37454.9,8776.99,4.992,1.365,29968.3,2838.75}, {
0.766,0.919,14318.1,1701.5,3.329,1.749,20393.7,1328.62}, {1.122,0.958,57357.4,3556.04,5.102,0.632,22062.4,3487.04} ,{1.223,
0.145,58315.7,30108.2,2.836,1.725,64867.2,2404.05},10.525,0.91,36850.,20182.3,3.291,0.431,24997.6,879.681},{0.553,1.162,2
2904.4,10600.2,4.794,1.041,38262.8,3289.921, {0.966,0.546,21826.8,18826.2,4.288,1.499,32775.7,979.741 },{0.926,0.583,68686
2,58062.7,4.271,1.532,111641.,5207.78},{0.855,0.396,29374.1,22123.8,2.877,1.023,36745.4,4848.26},{0.653,1.193,60531.,551
02.2,7.102,0.571,59659.9,4765.56},{0.511,1.79,3178.51,1179.33,7.769,0.952,4511.46,167.665},{0.965,0.519,20225.5,2670.7.,2.
542,1.02,12956.6,709.437},{0.701,0.958,41737.4,40955.7,5.574,1.787,111352.,3558.5},{0.879,1.039,28192.,26758.,7.349,1.575
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,52538.4,2080.78,{0.768,1.14,52209.5,27155.3,5.694,1.586,87496.7,3233.82},{0.61,1.37,10294.7,8942.78,7.539,1.754,29287.1
,778.033},{1.29,0.068,73180.6,52919.8,3.167,1.546,79321.3,3673.82},{0.453,0.854,11535.4,6409.06,2.702,0.735,15151.2,318.6
31},{1.178,0.906,34304.2,19450.6,6.968,0.73,17901.9,926.38},{1.615,0.535,15375.2,8551.95,7.852,0.526,5553.64,1429.81},{0.
975,0.744,26777.5,11880.5,4.483,0.974,22220.9,2126.9},{0.677,1.167,64308.,7645.47,3.862,1.249,68827.9,1365.85},{1.431,0.0
07,14588.,13988.6,4.033,1.538,18162.2,2809.19}, {1.233,0.655,25122.4,25057.3,7.52,1.431,35153.1,4773.31},{1.39,0.462,6584
4.6,26795.4,5.035,1.457,59145.2,9102.92},{1.084,0.997,31507.6,17838.8,7.444,0.464,13175.5,1811.94},{1.198,0.34,71291.5,60
349.1,4.361,1.708,95625.2,1580.29}, {0.945,0.81,43258.4,4654.38,3.621,0.566,16673.8,1654.86},10.821,1.14,11029.4,4845.92,5
.689,1.637,16874.2,630.1041},{1.279,0.792,27264.,2852.37,4.949,1.227,16548.8,1628.03},{1.228,0.147,57568.3,40079.5,3.209,0
.552,23369.1,1371.711,{0.918,0.42,6941.79,4937.39,3.071,1.684,11187.6,251.645},10.763,1.248,51016.4,3894.79,4.739,1.432,6
0851.2,5165.1},{0.517,0.63,7331.29,7290.69,2.671,1.684,25047.2,769.063},{1.055,0.477,35854.,31847.1,4.719,0.879,35532.5.5
989.28},{0.916,0.458,74767.5,28591.2,2.703,0.789,50934.8,5138.52},{0.93,0.685,20709.9,3976.53,3.326,0.587,9317.68,1137.6
6},{1.319,0.226,58725.5,58639.3,4.884,0.536,29092.1,4869.09},{0.562,1.368,11695.9,7898.02,6.517,0.881,16631.9,585.444 1 {
0.753,1.639,30986.,2015.61,6.621,1.657,42108.,2804.85}, {1.425,0.572,27136.,14740.6,6.375,1.314,22450.1,2635.27},{0.618,0.
829,21207.4,13626.7,3.567,1.204,36937.3,1808.}, {1.398,0.377,23368.2,6393.55,4.309,0.557,8254.52,2071.81},{0.502,1.491,12
875.6,9123.29,6.999,1.106,25680.6,588.966},{0.549,1.31,64299.1,40428.5,5.855,1.287,132489.,4469.36}, {1.252,0.772,58286.8,
2975.33,4.779,0.454,14727.1,2821.58},{1.203,0.03,72700.4,58677.9,2.737,0.485,28372.5,1901.14},{1.863,0.606,25309.2,3450.
1,7.832,0.709,8771.67,2858.},{0.793,1.256,64467.8,9725.79,5.323,0.404,22699.4,2170.15},{1.212,0.431,56010.2,8283.53,3.112
,1.749,48250.9,1615.},{0.932,0.611,60299.4,35759.2.3.918,1.635,93965.4,7330.34},{1.151,0.66,4961.66,4918.4,6.614,1.676,75
94.53,318.242},{1.284,0.841,59086.7,9607.25,5.404,1.546,45485.6,3150.5},{0.485,1.498,51580.1,4793.07,4.365,1.504,90469.2,
1196.22},{1.197,0.514,2341.09,1776.28,5.331,1.389,2738.91,293.233},{0.812,0.558,36470.2,36061.3,3.737,1.212,55122.8,777.
055},{1.136,0.404,41848.8,24257.7,3.807,0.818,25910.8,1816.77},{1.189,1.023,40803.6,16042.4,7.066,1.491,39394.2,2644.84
,{0.701,1.002,14866.3,2771.1,3.706,0.879,12868.,1066.8},{1.103,0.392,11726.5,7017.1,3.831,0.421,4709.41,972.104}, {0.909.0.
673,36004.5,31038.7,4.845,1.48,61161.3,4841.86},{1.39,1.059,53182.6,3462.23,7.675,0.423,13223.,3378.24},{0.679,1.472,636
70.7,5110.,5.037,1.562,80868.,866.309},{0.993,0.678,34897.8,32894.9,5.65,1.051,40609.5,3554.61},{0.71,0.846,55412.2,43761
.6,4.402,1.168,85283.5,2364.991,{0.514,0.685,43252.8,40848.1,2.847,1.273,109323.,3154.29},{0.951,0.984,45557.4,7653.99,4.
83,0.911,31869.4,4249.86,10.864,1.213,42796.5,34910.4,7.883,1.513,69773.4,1012.32},{0.725,1.221,34370.1,30196.4,7.755.0.
835,44050.6,3725.27},10.574,1.813,53491.9,14485.,7.366,1.7,104308.,1420.23}, {1.,0.641,46677.,15524.7,3.836,0.934,35303.1,
4783.1,{0.668,1.026,64255.1,57225.,5.985,1.084,119767.,12069.2},{0.58,0.785,44216.9,38441.2,3.534,0.63,46634.7,1098.03 }, {
0.719,0.836,74838.4,62133.9,4.704,0.748,81917.2,6763.33},{0.933,0.925,26049.1,22156.8,6.951,0.514,16240.8,1983.17}, {1.04
1,0.586,72578.1,22714.2,3.565,1.191,60046.3,4339.39}, {0.446,2.096,43799.8,2453.6,7.253,1.223,69625.1,1878.6},{0.819,0.422
,5102.08,4386.86,2.899,1.048,6385.09,263.37},{1.125,0.849,36786.9,15972.9,6.043,1.025,29611.9,4078.02} , {0.584,1.223,3820
9.33667.4,6.538,1.264,87655.6,4806.51},{0.856,1.282,39202.4,5575.2,5.343,1.724,47594.3,1466.76}, {1.358,0.327,60937.9,304
01.2,4.374,1.454,58033.3,8181.55},{0.773,1.62,16795.2,4128.64,7.335,0.641,9136.98,237.029*}, {1.151,0.332,68694.3,66971 2,4
361,1.338,82946.4,3579.01},{1.687,0.772,8139.23,689.167,7.796,0.425,1812.53,582.502 1}, {1.248,0.254,51676.6,46322.2,4.299,
0.998,41955.4,2545.74},{0.554,1.553,52206.2,11557.3,5.874,1.549,102200.,5447.12},{0.874,1.356,71392.7,3691.63,5.496,1.79
4,85521.4,4811.4},{1.111,0.513,70219.1,48250.,4.511,1.127,63962.8,3190.52},{0.705,1.672,18980.6,3506.57,6.744,1.556,2532
3.8,240.559},{0.724,0.81,60362.1,17435.2,3.124,1.408,81678.4,3938.41},{1.356,0.69,6218.05,2453.09,6.235,1.023,4054.37,632
234},{0.769,1.562,15673.9,6485.13,7.977,1.025,15889.4,566.075},{0.764,0.753,8364.32,6991.64,4.579,0.898,10927.8,1286.41
1,11.292,0.871,27315.5,9640.25,6.491,0.962,14952.1,906.8821},{0.94,1.511,7699.88,1206.63,7.495,1.353,7404.38,561.665},{1.5
18,0.309,56103.2,31996.,5.467,0.62,23609.2,5106.91},{0.873,1.1,74142.4,11676.4,4.685,1.627,87619.4,4728.74} ,{1.443,0.832,
60372.6,21213.9,7.362,1.537,51324.9,6148.77},{0.929,0.918,70027.,30360.5,4.924,0.967,53740.8,1027.96}, {0.898,0.401,63035
3,49082.6,3.119,1.199,87167.2,10121.2},{1.153,1.121,73263.5,24517.3,7.409,1.592,80334.7,8634.97},{1.464,0.596,27013.8,36
15.37,5.095,1.109,14393.2,2346.7},{0.896,0.495,71945.8,60013.6,3.719,1.071,92823.5,10967.},{0.517,0.833,26764.4,15208.4,2
.88,0.942,39150.1,537.085},{1.069,0.673,6621.22,5939.83,5.829,1.563,9663.23,375.98},{0.598,0.941,53972.4,36649.9,4.27,0.9
21,80765.5,6158.93},10.869,0.968,52553.8,38149.7,6.184,1.04,62545.2,5339.89},{0.729,0.851,16907.,7002.32,3.595,0.482,828
2.17,248.037},{1.048,0.849,27645.2,20428.7,6.87,1.036,30217.2,4613.45},{0.526,1.144,6 1714.5,16645.2,4.169,0.534,52553.3,6
159.73},11.062,0.875,10445.5,3280.25,5.395,1.055,8530.13,1226.59},{0.579,1.256,41989.7,8558.87,4.373,0.702,35125.4,2175.
73},40.895,1.152,67722.7,45694.6,7.293,1.497,103648.,5410.98},{0.782,1.309,68937.2,8828.94,5.143,1.305,70803.3,3271.58},
{0.502,1.495,33929.2,7729.51,5.187,1.689,77382.,2969.841},{0.656,0.714,69067.9,41694.7,3.049,1.71,150677.,4072.33},{0.96,0
1933,37053.2,11040.5,4.781,1.78,48230.9,2463.98},{0.936,0.917,61366.,47223.6,6.699,0.673,49129.2,6781.37},{1.1,0.58 5,6589
6.6,51816.,5.51,0.59,41113.,7580.72},{0.515,1.275,25760.6,11323.1,4.705,0.854,31981.5,575.403},{1.133,1.106,29923.3,12861
3,7.406,1.006,20692.2,1161.46},{1.307,0.363,48466.1,10667.9,3.513,0.596,15898.8,2163.11},{1.063,0.414,26375.3,11819.3 3.
204,0.821,15850.3,946.075},{0.63,0.994,17319.9,9738.12,4.666,0.651,17705.1,2097.55},{0.645,1.175,73674.5,7039.81,4.306,0.
469,39694.,5476.3},11.266,0.688,48495.,4923.95,4.443,1.038,26111.6,3354.32},{1.16,1.079,47328.6,6550.8,5.98,0.902,23543 2
,1807.27},11.021,0.111,54148.1,51669.5,2.516,1.336,77258.,7645.83},{0.697,0.984,66260.3,57757.1,5.611,1.252,126748.,9045.
32},41.154,1.272,6463.2,1296.65,7.594,1.101,4336.46,417.873},{1.294,0.328,70526.7,35467.3,4.042,1.423,67112.1,7861.78},{
0.834,1.388,39785.3,10170.8,6.516,0.523,17319.8,915.673},41.198,0.168,22577.,8391.37,2.673,0.596,10871.9,2976.28, {0.905,
0.837,19370.1,12590.5,5.102,0.698,12994.7,476.462},10.82,1.258,34708.9,9898.32,5.929,1.533,47797.3,3463.94},{0.946,1.01,6
8618.6,41531.7,6.492,1.595,106300.,8762.72},{0.852,1.252,18789.1,6774.26,6.558,1.546,27615.9,2551.61},{0.855,0.919,58868
.8,7909.89,3.707,0.678,29006.3,1683.921,{0.958,1.377,69929.6,9964.47,6.655,0.815,38904.9,2910.06},{0.607,1.172,25106.,143
7.12,3.519,1.473,35410.,1675.52},{1.003,0.138,28758.4,28366.9,2.599,1.432,44558.9,3549.68}, { 1.123,0.762,23209.,22077.2,7.
315,0.921,21813.,2431.7},{0.669,1.037,26598.,15851.9,4.819,1.666,57215.9,2488.63}, {1.184,0.147,63476.9,43293.,3.001,1.307
,65868.,6540.751,{1.227,0.71,20181.9,1905.69,4.457,0.433,4887.43,792.063},{0.816,1.111,60125.5,38375.3,6.499,1.22,84943 7
,6771.64},11.09,1.,51384.7,39627.3,7.833,1.454,63242.5,1784.14},{0.546,0.895,55765.1,34879.8,3.586,0.82,76938.4,4907.49} ,
{0.441,1.094,40457.7,14321.4,3.327,1.309,87779.7,2955.57},40.73,1.229,62835.1,33610.5,6.071,1.221,86274.3,3051.99},{0.49
5,1.561,4649.8,2632.13,6.843,1.457,11384.8,259.789},{1.008,0.499,66368.2,60044.1,4.451,1.004,70422.9,6017.43},10.727,0.68
6,27578.3,19089.,3.835,0.587,25278.5,4388.76},{0.993,0.769,43185.5,36349.3,5.898,0.991,43592.8,2840.37},{0.529,1.722,607
63.8,22158.5,7.62,1.609,147624.,8249.35},{1.042,0.356,22736.1,17515.3,3.574,0.924,20823.1,2566.65}, {0.847,1.451,19508.4,2
516.12,6.242,1.631,23246.9,1118.06},{0.738,1.358,28193.8,14868.,6.79,1.673,50321.3,815.19}, {0.453,1.156,60053.1,38288.7,4
481,1.153,138337.,5826.37},{1.002,0.574,17763.,9846.64,3.959,1.258,18975.8,1290.26}, {0.887,0.41,11759.9,11730.2,3.492,1.
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195,18342.7,2060.8},{0.723,0.975,74866.2,72750.5,5.755,1.595,169167.,3753.87},{0.423,1.51,53856.9,22176.3,5.663,1.265,12
7840.,5103.86},{0.89,0.941,61680.2,30941.1,5.065,1.645,87815.8,1498.94},{0.968,0.425,13956.1,6048.55,2.877,1.284,15177.5,
1579.751,{1.009,0.468,13014.8,5888.51,3.337,0.436,4887.32,668.173},{0.846,0.428,21218.9,12510.6,2.777,0.737,18732.,3249.
06},{0.674,1.476,27352.4,11258.7,6.742,1.032,31605.8,975.483},{1.413,0.796,74659.3,27493.4,6.92,1.637,67130.8,6243.56},
1.546,0.963,22690.2,3579.82,7.891,1.385,14837.1,2358.021},{1.219,0.888,73222.9,25138.1,6.954,0.409,24256.7,5714.43},{1.29,
0.165,15510.8,13526.6,3.975,1.434,17370.4,1164.37},{1.205,0.572,61327.1,57536.7,6.511,0.494,30352.2,4861.71},{1.316,0.96
4,35965.3,9310.07,6.919,0.447,8940.9,933.393},{1.328,0.88,61275.9,15957.1,6.365,0.52,16860.6,1334.76}, {1.314,0.229,33944.
2,17003.4,3.628,1.665,36943.7,4319.29},{0.973,0.513,9988.19,9596.56,4.39,1.078,11539.9,558.637},{1.141,0.758,15593.5,860
7.87,5.745,1.384,15979.2,992.868},{0.454,0.747,31319.6,22228.1,2.606,0.762,50269.2,2979.},{0.437,1.744,42290.7,20278.3,7.
572,1.702,137256.,5114.31},{1.362,0.088,65298.8,54112.9,3.884,0.623,34869.,7358.08},{1.173,0.756,72593.6,15954.5,4.901.0.
863,40654.8,6162.5},{1.227,0.749,51340.8,35600.9,7.288,0.821,38705.4,7369.82},{0.84,1.13,12354.2,7040.45,7.015,0.679,103
77.8,1527.2},10.951,1.164,47729.1,24159.7,6.791,1.287,50000.1,873.881}, {1.566,0.166,16271.6,5446.93,4.1,0.813,7299.31,159
1.04},{0.84,0.751,15282.6,3939.3,3.222,1.004,11939.8,328.818},{0.565,1.024,14251.5,9533.43,4.334,1.779,39821.9,1248.69}, {
1.246,0.671,32258.2,30234.5,7.37,1.681,47808.6,4456.38},{0.886,1.465,71492.9,9635.82,6.474,1.068,52387.5,1934.06},{1.379,
0.438,33935.9,26388.6,6.138,0.694,18742.4,3097.1},{1.258,0.747,68330.2,49927.9,7.451,1.042,60588.8,8976.41 },{0.473,1.721,
34382.5,4362.76,5.886,1.433,66878.8,2917.35},{1.357,0.644,22146.7,2384.71,4.582,1.186,12088.3,1130.74},{0.414,1.101,9485
.5,8912.2,4.587,1.305,30690.2,749.305},{0.694,1.273,42345.29801.8,7.109,1.335,80273.7,5683.25}, {1.265,0.516,70976.9,6092
0.5,6.059,1.293,76081.8,7218.35},{0.653,0.844,27284.3,19276.9,3.97,1.053,40887.3,2063.53 },{1.092,0.305,29099.1,26811.9.3.
759,1.562,41594.9,1432.66},{1.534,0.041,70272.8,49124.2,4.235,0.753,41209.1,11787.4},{0.55,1.005,40924.6,23961.8,4.122,0.
839,56887.3,3885.57},10.487,0.903,70002.1,44101.,3.278,0.981,125144.,5295.4},{1.257,0.771,22962.8,9253.36,6.682,0.45,857
6.55,2168.38},{0.643,1.193,37822.,14838.8,5.153,1.182,57611.9,4815.12},{0.657,1.013,56434.3,40590.3,4.956,1.214,96736.2,4
019.93},10.522,0.946,74950.1,46997.4,3.629,1.318,165802.,6240.99, {1.169,0.232,72869.1,70607.1,3.929,1.143,80337.4,9351.
52},{1.314,0.633,12043.9,929.488,4.698,0.542,4026.93,1110.2}, {0.654,1.685,10640.,1313.86,6.753,1.532,16392.5,1060.22}, {0.
78,1.403,67997.8,21783.5,6.997,1.066,74916.7,7163.14},{1.063,0.464,50780.3,33355.9,4.146,0.598,30553.6,5695.93},10.5,1.20
4,9363.59,2473.92,4.034,0.925,12868.2,879.35},{1.314,0.667,67335.3,64920.4,7.985,1.758,101049.,10035.3},{0.569,0.806,725
68.2,51021.3,3.337,1.232,144826.,6561.94},{1.282,0.878,8919.17,3116.36,6.367,1.512,7405.68,237.894}, {0.688,1.024,63194.3,
24909.1,4.954,0.461,42439.5,7425.73},{1.368,0.251,59572.2,44351.,4.627,1.518,65018.,6755.77},{1.108,0.609,74578.7,28491.
2,4.391,0.663,39176.6,6571.28},{0.821,1.26,41868.6,6039.07,5.353,1.467,49953.2,4080.01},{0.581,1.43,48294.6,29240.6,7.343
,0.694,57152.7,4869.01},{0.486,1.361,67188.8,25523.2,4.98.0.444,46657.,1827.15},{1.355,0.275,14379.7,6584.77,3.938,1.683,
14815.1,1648.41},10.62,0.797,19732.4,16914.4,3.751,1.421,43051.4,639.875},{0.494,1.161,41998.4,18289.1,4.076,1.674,10970
6.,3484.15},{1.541,0.683,72346.7,30770.8,7.566,0.572,24695.3,4564.15},{0.718,0.525,66149.1,55806.9,2.992,0.782,76607.5,74
89.651,{1.712,0.161,62795.3,36753.2,5.714,0.68,27619.1,7506.27},11.054,0.671,65612.2,49529.1,5.326,0.654,38283.4,1989.16
1,{1.171,0.668,46914.7,27152.6,5.443,1.188,40421.4,2245.93},{1.154,0.911,67657.9,4452.56,4.84,1.21,44642.5,4951.17},40.88
4,0.879,17678.8,14762.9,6.159,1.05,23151.1,2607.59}, {1.325,0.315,41675.2,4687.08,3.108,1.153,24942.6,4299.76}, {0.841,0.72
3,56091.7,18737.,3.322,1.523,71662.,2777.69},{1.181,0.506,23837.,4220.86,3.408,1.458,18667.4,1143.52},{0.649,0.592,35823.
8,32192.4,3.,1.332,74952.9,3595.9},{1.026,1.071,13139.2,9295.18,7.872,0.635,7786.92,564.159},{0.719,1.16,65272.3,8881.69,
4.829,0.447,32284.3,5158.19},{0.584,1.371,6332.47,4436.87,7.055,1.37,14584..906.282},{1.159,0.517,57951.6,51461.1,5.351,1
.794,89219.6,3723.85},10.444,1.611,32270.7,13188.2,6.189,1.507,82609.,1968.76},{1.082,1.015,43701.2,17825.2,6.443,1.439.4
5403.7,3091.54},{1.508,0.42,34811.5,33528.5,7.801,0.703,21903.,5266.93},{1.234,0.81,5219.56,2449.42,6.473,0.725,2619.42,2
82.6881,10.599,1.304,6704.56,3254.64,5.534,1.102,9670.97,256.554},{0.86,1.276,10305.1,5970.12,7.664,1.467,15779.5,1099.6
81,10.444,1.675,72478.2,46222.4,7.619,1.451,206525.,4375.79},{1.01,0.951,44248.8,4426.05,4.568,1.192,34565.4,4006.81 1, {0.
598,1.469,70015.4,40288.6,7.44,1.086,119392.,8623.78},{0.42,1.5,16874.4,6972.36,5.321,0.804,23752.5,335.3 141, {0.838,0.447
,50430.4,33829.3,2.818,1.546,84835.1,5659.51},{1.302,0.376,52312.,34061.9,4.763,0.823,31300.9,3523.59}, {1.312,0.928,6236
3.1,14051.2,6.417,1.574,52080.7,4653.1},{0.875,0.358,47828.8,30606.7,2.537,1.183,57806.4,3973.48},{0.755,1.219,33304.6,24
747.2,7.502,0.418,19463.4,1897.75},10.562,0.61,73466.7,71464.7,2.774,1.45,200198.,8553.16},{0.902,1.226,34852.7,7248.38,5
937,0.964,26636.8,2487.24},{0.515,1.332,62794.3,40145.2,5.72,1.15,120357.,2409.7},{1.293,1.022,72320.8,27231.3,7.739,1.3
66,60095.1,5420.77},{1.4,0.43,48680.5,35365.8,5.906,0.522,17633.8,1711.24},{1.319,0.379,51157.2,34882.5,5.213,0.48,21878.
5,5463.59},{0.948,0.485,48992.9,22287.,3.031,0.664,26602.8,1329.08 },{0.399,1.459,46325.,44221.,6.896,1.164,137933.,2050.2
1,11.419,0.139,67051.1,17627.9,3.227,0.415,20293.6,7592.2},{0.853,0.894,25901.6,17820.9,5.81,0.678,22743.2,3529.83},{0.62
2,1.602,52040.1,22514.3,7.748,1.42,99330.4,6240.22},{1.105,0.321,65108.3,27898.8,2.909,1.653,71916.6,2095.191, {0.79,0.713
,50103.7,43696.4,5.154,0.401,36982.6,9127.53},{0.441,1.182,57630.2,11993.7,3.461,1.013,92195.5,5282.95},{0.911,1.34,1876
7.9,7362.37,7.873,1.27,22679.7,2579.04},{0.481,1.607,35421.2,24348.2,7.813,1.467,100900.,3659.03},{1.197,0.453,21375.2, 14
783.8,4.78,1.628,28840.8,3593.27},10.864,1.387,16254.9,4152.72,7.289,1.065,16231.3,2039.62}, {0.613,0.766,60319.1,59543 .4
.115,0.801,94452.8,9962.33},{1.677,0.04,45106.8,25268.4,4.625,0.56,16994.6,5199.33},{1.277,0.554,3773.94,624.079,4.058.0.
915,1789.16,184.654},10.491,1.486,42183.4,14540.8,6.052,0.879,63726.,5150.58},{0.697,0.87,21116.1,4811.92,3.043,1.618,30
998.1,570.419},{1.089,1.172,70212.9,22307.7,7.033,0.854,40244.9,2621.87},{0.786,0.963,71003.,40146.4,5.385,0.418,37844.1,
5173.85},{0.74,1.374,67287.5,21345.9,6.317,0.57,39006.1,2548.19},{0.417,1.463,56544.,54632.2,7.271,1.222,176267.,4871.},
0.877,1.379,38570.6,15510.4,7.716,1.381,49885.7,4098.39}, {0.478,0.889,38637.,27065.1,3.425,0.414,32692.1,2243.53},{1.193,
0.464,29644.,8103.9,3.547,1.069,18173.3,1089.03},{1.254,0.057,61047.5,51371.,3.167,1.539,78593.2,9431.54} {1.17,1.151,543
47.,10653.7,7.459,0.892,34408.8,6470.16},{0.605,1.287,45179.3,29794.2,6.646,0.708,53640.3,4729.18},{0.511,1.385,9799.93 4
788.13,5.74,1.467,23589.7,1142.29},{0.625,1.839,20554.1,3574.01,7.315,1.3,26365.2,521.752},{1.014,1.419,47610.7,8786.52,7
.685,1.322,44369.8,4498.71},{0.466,0.857,11514.5,6743.97,2.936,1.273,27910.1,1552.46 },{0.803,0.688,67100.6,26759.2,3.149,
1.587,96997.8,3055.76},40.527,1.023,67671.7,62960.3,4.863,0.85,115804.,5299.97},10.803,0.74,54381.,45266.3,4.581,0.627,44
133.2,3619.26},{0.736,1.131,25575.3,14644.,5.766,1.623,49455.4,2899.13},{0.477,0.982,10817.5,8047.71,3.872,1.026,22038.5,
876.034},10.974,1.141,9878.38,6152.62,7.444,0.74,6490.94,258.754},{1.198,0.68,2093.25,1938.18,6.829,1.548,2684.76,66.427
1,10.795,1.111,6524.38,2850.46,6.116,0.53,4220.11,655.315},{0.866,0.984,11179.5,1346.99,4.148,1.155,9910.24,1010.4},{0.97
1,0.737,34453.7,2124.18,3.239,1.733,37088.1,3259.45},{0.897,1.489,45572.6,4261.01,6.896,1.16,39181.6,3820.42},{1.106,0.22
6,5977.08,4349.95.3.116,0.859,4535.84,488.505},{0.807,1.131,9170.49,5190.08,6.83,0.597,7101.77,1062.95},{1.268,0.673,176
60.8,11654.5,6.335,1.274,15586.9,687.571},{0.738,1.657,56424.7,11840.9,7.59,1.739,94320.8,6579.45"},{0.487,1.259,14652.5,9
347.06,5.181,1.219,32199.4,945.726},{0.714,1.237,19449.5,11750.3,6.624,1.445.37003.1,2911.34},{1.269,0.681,13245.,5232.4
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9,5.353,1.797,13699.3,495.98},{1.064,0.33,2237.07,2118.47,3.872,0.705,1623.63,161.307},{1.26,1.212,30808.,3137.26,7.284.0.
611,9858.7,1121.25},{0.834,0.541,47358.1,29002.2,3.099,0.735,35733.8,1609.37},{0.617,0.749,34831.8,32028.4,3.969,0.456,3
0691.8,3759.34},{1.183,0.225,60340.6,23702.5,2.792,1.71,67853.8,6516.99},{1.226,0.335,49250.8,32272.5,4.091,1.299,47581.
4,3864.47},{1.379,0.459,52996.3,26664.9,5.184,0.958,30949.7,2822.75},10.637,0.74,12760.8,6529.68,2.951,1.049,17064.9,764.
313},{0.895,1.108,39363.9,2846.7,4.398,0.752,18662.6,601.8411,{0.56,1.039,13456.6,8048.6,4.286,0.743,15690.8,746.468}., {0.
548,1.08,30869.5,9710.47,4.145,0.602,30205.6,4001.1},{0.97,0.646,57955.1,40620.8,4.676,1.378,81846.7,8907.73},{1.385,0.74
1,12304.8,7176.02,7.533,0.888,7412.33,927.059}, {1.148,0.605,49099.3,5745.21,3.558,0.625,16854.8,1551.91},{0.928,1.27,406
12.5,19541.1,7.473,1.594,57052.4,3216.36},{1.095,0.785,53664.4,21689.8,5.001,1.309,46800.7,1311.43},{1.413,0.467,45701.3,
22165.9,5.375,1.751,47573.9,4766.87},40.562,0.834,24495.6,18020.6,3.471,1.537,61754.6,2111.8},{0.798.0.613,69588.5,6 7367
.1,4.482,0.517,62185.,12908.3},40.567,1.518,2881.34,1547.76,7.177,0.545,2386.66,114.347},{1.414,0.26,46100.,26682.2,4.5 14,
1.648,50024.8,6986.77},{0.45,1.221,64370.,53595.3,5.304,0.785,110212.,3082.55},{0.546,1.161,8992.85,4726.94,4.535,1.462,1
9169.6,399.98},{0.811,1.161,43433.4,35901.1,7.281,1.748,90808.2,3113.08},{0.704,1.443,22634.1,10514.5,7.099,0.902,23412..,
1082.18},{1.185,0.215,9921.93,3453.22,2.761,0.721,5440.11,1269.48},{0.709,1.396,33816.9,12254.1,6.272,1.176,41209.6,1541
31,{1.086,0.91,71581.6,39861.3,7.058,0.737,51710.,98 14.44},{0.825,1.086,34340.2,28058.5,6.829,0.635,25736.9,1045.33},{1.
449,0.948,20769.4,2319.89,7.946,0.518,7051.46,2223.09},{0.585,1.196,53992.8,33851.9,5.325,0.899,71957.5,2236.21}, {1.008,
0.647,69177.7,58805.8,5.172,1.746,119525.,6570.4},{0.802,1.132,64990.8,61583.2,7.794,1.172,106865.,8424.42},{1.051,0.901,
14496.7,5256.65,5.382,1.385,14346.4,947.163},10.897,0.722,17275.6,7187.22,3.763,1.388,19791.3,642.495},{0.476,1.046,2238
7.1,16151.9,4.243,1.356,61724.8,3245.78},{0.887,1.355,7187.45,2341.85,7.307,1.244,8017.34,762.303},{1.307,0.55,53801.,525
69.,7.06,1.253,58862.5,6541.98},{1.631,0.788,20743.3,3511.13,7.566,0.468,4749.19,1038.89},{0.422,1.185,34800.3,12017.5 3.
536,1.259,72425.2,1115.65},{1.204,0.839,26136.2,15055.8,6.853,1.226,23703.6,2040.85}, {1.289,0.004,45552.1,33891.8,2.904,
1.131,39478.1,4646.6},{1.225,0.225,36668.5,33780.,4.096,1.581,52039.6,6029.48},{1.138,1.281,24518.8,3726.25,7.205,1.502,2
1701.7,1975.83},{0.425,1.33,29028.6,26584.8,6.011,1.593,108265.,1599.46},{0.757,0.958,70069.8,33847.,4.452,0.979,70928 .4,
2285.95},{0.948,0.61,40023.4,19598.,3.671,1.602,53469.3,2365.44},{0.977,0.813,59212.7,20930.8,4.446,1.537,67827.,3430.4},
{1.34,0.097,10421.9,5741.01,3.219,1.338,9374.12,1270.27},{1.199,0.598,62744.7,28216.9,4.967,0.779,36159.9,5330.36,{0.72
6,1.25,41589.5,17557.1,5.697,1.541,66440.7,2007.57},11.225,0.543,51112.4,43041.5,5.775,0.965,38328.3,1023.98}, {1.427,0.04
9,34753.9,10194.,2.822,1.075,19760.8,2813.57},{1.017,1.271,41405.,5229.12,6.304,1.609,42776.4,3636.1 },{0.44,1.592,57013.3
,6489.64,4.723,1.606,121728.,2106.31},{0.899,0.764,74055.1,10201.2,3.236,1.664,84659.3,4719.48},{1.027,0.717,3187.57,164
0.64,5.065,0.405,1214.65,199.505},{1.112,1.046,17166.1,3139.04,6.943,0.431,6423.07,1702.99}, {1.003,0.907,29886.1,25051.1,
6.816,0.996,28707.5,1005.9},{1.091,0.239,39963.3,21305.,2.784,1.102,37088.1,5558.04},{0.477,0.6 72,36 101.8,35326.3,2.672,1
455,115088.,3679.14},{1.2,1.416,9619.68,984.272,7.776,0.756,3540.81,137.717},{0.838,1.046,33338.4,30462.5,6.905,1.757,70
087.2,2007.93},{1.222,0.893,36652.1,12828.,7.769,0.412,15045.5,4933.92},{1.177,0.582,5898.61,586.243,3.541,1.147,3604.95,
370.475},{1.211,0.444,15150.2,3855.14,3.681,0.456,4653.15,923.549},10.396,1.262,46169.9,25296.1,4.348,1.663,156754.,2558
.57},10.886,0.5,46634.3,40550.8,3.614,1.192,60853.5,1748.34},40.73,0.579,57976.2,43888.3,3.062,1.676,123618.,4840 .61}, {1.
191,0.492,20451.5,17946.8,5.355,1.742,29420.6,1127.67},10.748,1.37,45748.6,12315.3,5.963,0.703,29925.9,1392.1},{1.,0.654,
13833.8,5119.32,3.789,0.912,9027.01,300.348}, {0.484,1.476,69408.9,9108.69,4.905,1.011,99557.4,7021.61},{0.948,0.587,6668
7.9,59596.4,4.694,1.094,85828.,9910.89}, {0.489,1.433,63118.9,18291.3,5.131,1.496,141349.,6859.641,{0.769,1.206,64002.2,64
45.08,4.45,1.536,75996.1,3199.71},{0.765,1.219,22950.3,10965.1,6.505,0.701,19280.6,2090.88}, {0.734,0.963,18206.5,4504.05,
3.882,0.782,14243.6,1311.52},{1.227,0.711,57386.5,30021.5,5.882,1.187,46814.8,3517.95},{0.532,1.069,24777.9,14615.6,4.18
1,1.718,67259.3,1850.27},{0.553,0.765,69740.7,40708.7,2.965,1.03,120546.,10523.6}, {1.445,0.369,13119.5,4246.85.,4.651,0.72
4,5986.88,1461.96},{0.645,0.88,52550.3,35617.3,4.512,0.533,48746.4,7334.46},{0.871,0.85,72061.7,57809.5,5.485,1.473,1 184
95.,5899.58},10.737,0.563,25002.4,13329.4,2.593,1.738,46036.2,613.9211,{1.06,0.622,14874.3,10618.7,5.046,1.631,22473.7,22
21.45},{1.532,0.056,10808.5,2883.98,3.266,0.464,3302.63,1222.66},{1.107,0.477,51284.4,41743 2,4.764,1.322,66536.2,9067.0
21,{0.538,1.32,53727.3,51686.4,6.951,1.765,182087.,4198.57},{1.182,0.654,62968.3,39673.,5.622,0.849,40215.9,2640.66 }, {0.9
52,0.66,40233.8,28748.,4.556,1.553,60700.5,3321.09}, {0.657,0.919,9270.73,2754.17,3.578,0.839,9454.24,1060.57}, {0.44,1.566
,61329.4,6248.54,4.84,0.715,63121.7,2985.73},{1.38,0.66,34497.2,23423.3,7.439,1.234,32224.6,5127.75},{0.728,0.774,26239.4
,20333.8,4.235,0.775,28302.7,2328.95},{0.739,1.684,39178.7,3984.55,6.953,0.841,27839.2,1563.05},{0.471,0.679,9859.27,857
4.2.516,1.454,29749.9,771.808},{0.466,1.299,48699.6,33963.8,5.51,1.711,164093.,5142.45},{1.151,0.872,33086.1,11536.7,5.8
43,1.513,34377.5,3690.02},10.562,1.648,63792.9,27277.2,7.149,1.658,141085.,2746.54},{1.077,0.973,67131.1,39881.7,7.012,0.
653,36626.6,2885.74},{1.469,0.68,60139.1,4412.34,5.332,0.43,11973.4,2097.06 },{0.941,0.539,34980.6,29484.5,4.359,0.813,35
349.,5853.76},40.573,0.964,69374.1,55211.8,4.43,1.025,121983.,5771.73},{0.783,0.745,11148.3,4905.74,3.491,1.474,16710.,10
96.25},{0.437,0.877,36109.5,16242..2.639,0.695,46199.8,2290.77},{1.183,0.261,70918.9,27254.2,2.892,1.055,45725.7,1785.47
1,{1.116,0.745,54112.,43710.,6.539,1.337,67045.5,6373.3},{1.381,0.923,36785.4,5964.22,6.787,1.052,21232.5,3726.65},{0.609
,0.931,18437.,17301.3,4.828,1.73,56358.3,3203.17},{0.653,0.556,18800.9,17438.9,2.965,1.183,37653.9,3422.311,{0.764,1.386,
24321.4,9818.48,7.515,0.5,14523.6,1775.79},{1.178,0.657,28608.7,7699.45,4.453,0.993,17516.6,1759.88},{0.912,0.603,59043.
5,50786.9,4.488,0.909,63721.3,6774.73},{0.661,1.002,65539.9,58943.7,5.565,1.764,187869.,12383.1},40.574,1.306,45519.,959
6.44,4.68,1.039,58518.7,4043.53},{1.367,0.401,11419.,902.824,3.47,1.473,7647.75,899.982},{0.78,1.11,19929.3,10989.6,5.912,
1.425,32423.4,2451.56},41.114,1.172,24418.4,7937.03,7.28,1.332,21875.5,1666.89 ", {0.882,0.956,72844.4,39475.4,5.406,1.616,
113022.,6597.96},10.739,1.268,43615.2,26748.4,7.038,1.207,67185.5,5261.07},{1.066,0.411,16451.3,16299.6,4.377,1.196,1935
4.1,841.13},{0.581,0.833,12125.5,3706.22,2.772,0.808,12451.,859.456}, {1.335,0.464,18101.8,6681.51,4.614,1.421,15797.8,224
2.4},{1.217,0.545,10253.4,5421.78,5.188,0.556,4842.67,1039.26},{0.863,0.936,26827.6,12936.,5.001,1.764,45094.7,2903 .55, {
0.742,0.795,36080.6,33574.8,4.885,1.084,59891.8,5886.2},{0.785,0.941,35036.8,34116.8,6.729,0.759,44470.8,6910.4},{0.755,0
977,7882.87,4493.2,4.967,1.248,11489.4,776.703},{0.449,1.488,56135.1,27359.4,6.163,1.139,124354.,6998.21 1}, {1.139,0.607,5
7419.9,47696.1,5.715,1.724,87314.4,6154.74},{0.776,0.846,40441.1,37114.4,5.123,1.721,90209.6,2753.08},{0.679,0.664,54188
9,29247.7,2.842,1.695,111600.,5020.28},0.399,1.319,32212.1,14546.,4.32,1.452,86904.9,713.06},0.78,0.742,66999..36572.1,
3.736,1.014,75258.6,5393.44},{1.321,0.718,46378.9,17210.1,6.392,0.648,21959.4,5031.89}, {1.386,0.132,29600.3,25880.8,4.37
4,0.832,20232.5,3447.33},{1.522,0.218,11646.4,939.589,3.355,1.373,6978.07,1235.2},0.671,1.883,41487.4,4706.5,7.711,1.374
,52427.6,2165.7},{1.307,0.375,5855.12,2823.45,4.305,1.679,6449.08,770.481},{0.629,1.041,72537.,67420.2,6.191,0.662,9596 1.
5,12232.4},{1.544,0.408,52257.6,36666.6,6.843,0.807,30612.2,6526.88, {0.803,1.098,58117.5,30453.1,6.075,1.006,67930.,743
7.25},10.78,1.248,49745.2,31325.9,7.256,1.364,83084.4,6814.14},{1.164,0.533,50196.7,36938.1,5.193,1.343,58252.,6523.92},, {
1.22,0.46,14597.3,8111.66,4.393,1.78,16921.1,312.564},{0.396,1.475,65007.1,58871.4,6.808,0.776,126533.,1777.22},{1.1430.



254

3,51819.7,34611.1,3.579,1.097,49237.2,6877.29},{1.437,0.001,63533.7,45488.5,3.533,0.664,31385.4,6218.22},{0.51,1.106,103
76.2,9944.09,5.208,1.737,36022.1,699.787},{1.123,0.113,74295.6,60703.4,2.799,0.674,46178.5,5450.74},{1.467,0.407,27295.3,
2758.76,4.107,0.807,10934.8,2373.38},{1.24,0.582,33183.4,3210.83,3.867,0.877,15817.,2416.5}, {1.404,0.84,44680.5,16898.2,7
337,1.241,32395.1,4003.},{1.223,0.169,65239.7,41636.2,3.192,1.592,76646.7,6658.52}, {0.663,0.977,70470.6,21032.9,3.686,0.
842,65098.4,4065.17},{1.059,0.349,4731.28,2190.45,2.913,1.473,4978.16,152.347},{0.759,1.332,19305.6,7096.24,6.581,1.282,
26750.3,2387.91},10.693,1.152,45914.8,35290.2,6.421,1.04,69457.8,4675.56},{0.484,1.514,43208.7,24160.,6.885,0.842,69201.
5,4140.96},{1.409,0.624,42429.,29153.1,7.403,0.627,19811.7,3192.73},{0.44,1.553,70300.,66986.4,7.958,1.558,254855.,4360.2
71,10.694,0.987,28798.9,8704.43,3.774,1.76,50537.9,1762.29},{1.143,0.767,5973.3,1860.4,5.036,1.549,6163.07,649.473},{1.37
8,0.246,2053.95,1912.13,5.153,1.568,2508.61,237.194}, {1.154,0.871,47626.7,10715.5,5.334,1.342,40099.8,4496.12}, {1.184,0.2
87,69305.8,65673.4,4.277,1.439,91689.1,8648.36},{0.463,1.236,2572.39,1252.35,4.319,1.614,6759.32,48.114},{0.692,1.729,93
20.37,1953.3,7.939,1.07,10533.4,815.672},{0.619,1.615,10867.5,1956.33,6.265,1.62,18669.2,831.9381, {0.538,0.734,67057.1,51
663.,2.876,1.051,118212.,1321.92},{0.808,1.104,6623.18,6090.89,7.587,1.276,11838.2,1074.14},{1.14,0.956,65797.6,4189.34.5
.1.439,52548.8,5951.47},{0.494,1.444,33571.3,20572.9,6.344,1.287,76594.2,2487.35},{0.939,1.197,8262.33,4042.4,7.045,1 41
1,10049.3,502.08},{0.846,0.935,5586.93,3007.32,5.246,1.42,8510.6,842.451},{1.282,0.953,45904.9,22358.8,7.932,0.518,16527.
8,2008.32},{1.294,0.071,50095.1,24595.2,2.81,0.655,24910.8,5868.55},{1.184,0.232,35679.9,17277.,3.063,0.532,14502.7,2387.
07},40.688,1.506,5107.42,502.318,5.383,1.701,7185.62,126.543},{0.835,1.602,22060.8,3378.17,7.369,0.488,8474.25,541.634},
{0.592,1.547,7232.82,495.13,5.082,1.448,10103.3,292.449}, {0.563,1.457,50635.9,6085.86,5.081,0.829,49997.5,3607.3}, {1.265,
0.996,40536.5,12263.4,7.11,1.75,43668.7,5133.71},{1.437,0.133,11117.6,10448.4,4.817,0.768,6668.5,877.744}, {0.885,0.709,29
024.5,18612.8,4.302,0.961,28397.9,1824.5},{0.969,0.826,72252.1,65348.8,6.164,1.413,102846.,1827.6}, {0.895,0.664,42422.1,3
9755.5,4.733,1.03,48740.3,1074.35},{0.953,1.149,23902.,2824.56,5.414,1.128,19218.6,2144.8},{0.391,1.534,25743.1,4820.75,4
427,1.458,57811.8,316.606},{1.173,0.956,20253.1,12544.1,7.426,1.775,25959.5,816.682}, { 1.158,0.549,23966.8,6359.79,3.717,
1.719,23521.7,843.907},40.526,0.934,14606.4,5124.04,2.974,1.022,20554.2,746.245},{0.543,1.764,8574.79,1191.34,7.018,1.05
3,11865.8,921.947},40.537,1.54,55329.,7064.,5.252,0.615,40615.5,2027.84},0.498,1.424,32099.4,26013.6,6.899,1.176,72841.2
,1734.66},11.371,0.313,18736.1,7743.41,4.071,1.131,12237.5,1191.87},{1.181,0.99,72599.2,43657.2,7.621,1.392,71197.2,1920.
891,10.622,1.22,26331.6,26184.3,7.212,1.409,67205.2,3914.63},{0.552,0.813,44709.9,15284.2,2.638,1.489,90667.,5673.83}, {0.
898,1.355,25976.9,3155.2,6.22,0.826,15923.4,1461.93},{0.901,1.069,67293.1,30950.9,6.046,0.592.37295.,.3194.62},{1.394,0.84
8,54978.7,19509.9,7.38,0.983,33355.4,5461.7},{0.797,1.052,39048.2,18108.4,5.322,1.04,42669.5,3260.39},{1.255,0.225,42034.
6,32584.4,3.904,1.647,52224.2,3010.39}, {1.386,0.756,11340.8,2589.98,6.574,0.461,3546.36,979.542},{0.92,0.52,60626.,30515.
3,3.202,1.26,69001.,5162.39},{1.431,0.19,68767.5,47278.2,4.49,1.46,68697.4,8946.83},{0.851,1.409,64443.3,28643.3,7.831,1.6
42,101379.,6387.991,10.947,0.569,49299.9,43492.9,4.649,0.736,44869.2,6820.08 },{0.845,1.446,60178.8,21383.1,7.578,0.516,2
8251.9,1809.37},{0.628,1.52,37955.3,6221.88,5.871,0.869,35616.4,2310.36},{0.494,1.492,34490.2, 6342.48,5.062,1.326,62614.
1,3143.021,{0.549,0.814,66908.7,22267.8,2.839,0.447,47380.,6390.23},{0.945,0.844,74835.3,40248.7,5.271,0.538,39013.2,432
6.36},{1.039,0.303,15003.8,14432.,3.623,0.448,7231.91,790.687},{0.577,0.934,10536.7,1899.,2.741,1.765,19791.1,445.863 },{0
.778,0.829,69291.2,3493.56,2.81,0.897,45678.2,2492.73},{0.729,1.002,70069.7,10960.7,3.611,0.62,37664.6,1941.68},{1.109,0.
169,18183.3,16645.9,3.157,1.373,24093.2363.31},{1.434,0.11,12910.6,5611.73,3.516,0.483,4490.56,1331.67},{1.467,0.504,58
255.9,11177.5,5.03,0.775,25552.9,6192.63},{0.771,1.321,2404.24,1397.97,7.11,1.177,3067.84,92.809}, {1.201,0.928,31755.,159
65.7,7.003,0.923,19959.9,1190.14},{0.805,0.45,9012.04,7919.24,3.046,1.782,20833.8,1639.3},{1.141,0.082,51469.5,37476.6,2.
61,0.732,35535.8,6775.99},10.448,1.652,8730.17,637.351,5.311,1.19,14808.9,847.266}, { 1.243,0.784,49139.1,13338.7,5.529,0.6
98,20755.1,2476.23},{0.534,1.455,73851.8,62970.4,7.585,1.127,153965.,4146.73},{1.155,0.298,63317.6,60392.6,4.287,0.871,5
7936.9,10004.7},{0.568,1.187,14344.1,2537.96,3.901,1.493,25345.4,1564.77},{1.306,0.78,71923.6,52065.6,7.574,1.707,84664.
8,2854.43},{0.596,1.115,11241.8,5922.56,5.445,0.483,9794.4,1481.43},{0.937,1.105,24129.3,18168.8,7.429,1.615,38230.8,112
0.62},{1.192,0.745,41064.2,4186.76,4.569,0.675,16918.8,3161.25},{0.646,1.808,67702.2,5481.14,7.924,0.783,60571.5,6769.76
1,10.407,1.78,34110.5,9213.77,6.257,1.376,77202.7,1231.55},{0.702,1.035,37116.5,13199.6,4.158,0.816,30490.9,732.886}, { 1.2
37,0.217,44921.8,24145.6,3.307,1.643,53325.4,6877.84},{1.634,0.194,56308.1,8110.42,3.953,0.766,20708.6,5334.21},{1.294,0.
262,14684.5,1234.04,2.648,1.619,10724.4,723.188},{1.381,0.2,47539.9,39885.4,4.634,1.522,54088.3,5521.39}, {1.092,0.584,47
641.4,25206.2,4.459,0.427,16194.1,1571.01},{0.966,0.296,62062.,40179.2,2.633,1.215,66876.7,2290.84},{1.22,0.537,62832.4,5
5646.4,6.188,0.967,58833.2,9777.72},{2.108,0.229,73530.,24405.1,7.92,0.432,20080.4,9560.25}, {0.889,1.203,57260.8,29284.5,
7.022,0.887,49225.5,3619.47},{1.25,0.992,55031.3,18557.,7.052,1.674,56295.,5065.16},{1.23,0.766,6226.29,3967.95,6.72,0.65
6,2981.28,207.532},41.335,0.768,44301.6,13206.,6.269,0.618,17305.9,3129.05}, {1.68.0.11,15855.2,15490.,6.442,0.597,7576.18
,1953.48},10.696,1.,24395.3,23625.,5.94,1.255,48119.4,2814.18},{1.117,0.372,40258.8,28134.4,4.009,0.624,251 12.3,5160.05,
{0.508,0.898,16947.8,9014.95,3.222,1.387,40182.4,2517.39},{0.476,1.499,72492.6,25152.9,5.285,1.633,170667.,1230.86},{0.6
17,0.959,44881.8,40370.4,4.839,1.075,78887.,2608.29},{0.63,1.379,14710.6,11520.8,7.623,1.541,35722.2,1747.29},{0.953,1.17
5,64185.5,7394.15,5.248,0.829,33954.3,1781.68},{0.885,1.144,3422.46,587.543,5.251,1.425,3842.,379.182},{1.158,0.81,29561.
8,24681.,7.327,1.787,46109.1,3176.21},{1.457,0.6,65040.5,23194.3,6.13,1.056,41079.2,7569.33},{0.681,0.708,10935.4,4155.27
,2.785,1.116,13846.6,983.197},{1.271,0.607,10735.8,1488.43,4.091,1.657,8559.29,494.724},{0.754,1.19,60493.9,51493.1,7.445
,0.664,55985.8,3766.5},10.834,1.336,30423.1,3571.14,5.422,1.547,33707.2,1224.22},{1.439,0.313,68489.3,39789.8,5.018,0.932
,43402.4,7551.041,10.813,0.827,33161.1,19449.1,4.376,0.994,34407.4,1519.23},{0.671,0.937,23128.,13945.8,4.321,1.672,5066
6.3,2666.07},10.733,0.67,31723.6,8157.71,2.606,0.944,29387.3,2554.85},{0.883,1.188,41771.8,4334.23,4.858,1.732,48087.8,17
50.81},{0.825,1.087,30599.1,3171.47,4.168,1.708,37795.1,1722.66},{1.235,0.967,16178.6,5963.28,7.234,1.094,12273.,1780.68
},10.592,0.951,53119.7,40321.,4.506,1.323,120919.,9215.25},{1.198,0.233,71536.6,65608.1,4.018,0.686,46944.3,7013.39},{0.8
04,1.488,61207.7,9167.24,6.27,1.337,63179.4,2450.86, {1.529,0.376,4575.92,3433.57,6.784,0.801,2928.91,745.492},{0.742,0.7
42,7428.94,7206.35,4.439,1.489,15669.7,664.876},{0.495,1.53,72033.6,12739.8,4.907,1.464,129787.,1791.63},{1.009,0.988,11
643.7,2702.75,5.199,0.7,5687.44,489.216},{0.873,0.639,12895.,12141.3,4.58,1.72,27264.4,1906.26 },{0.635,1.093,66553.8,4468
8.1,5.062,0.98,89189.5,1791.11},{0.86,0.964,30410.2,28149.1,6.666,1.786,67106.1,4063.81},10.707,0.533,66811.7,60249.8.,2.9
64,1.775,167379.,5851.76},10.5,1.565,53281.4,39281.3,7.509,0.925,88418.7,1068.12},{0.515,1.613,30485.1,11666.5,6.998,0.48
3,23578.1,1500.38},40.468,0.997,55810.6,34782.7,3.659,1.776,189110.,8325.64},{1.15,0.36,38456.5,21299.8,3.585,0.879,2476
6.4,1673.47},{1.084,0.878,17790.4,9152.68,6.223,1.232,18223.7,2083.98}, {0.623,0.946,72143.2,68260.4,5.024,0.803,100340..5
648.72},{1.118,0.838,27733.4,23770.,7.417,1.778,46489.6,4048.75},{1.074,0.263,16682.8,13210.9,3.287,1.163,19074.5,2583.0
21,10.975,0.192,28602.,25461.2,2.584,1.792,52468.2,2581.71},{0.815,1.53,32459.8,4925.83,6.751,0.526,13547.8,783.756},{0.6
22,1.517,63667.4,26962.6,7.381,1.128,101859.,8849.25}, {0.572,0.899,26925.,22074.,4.054,1.792,82059.3,2991.64},{0.631,1.05
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1,63880.4,31984.9,4.651,1.176,106637.,9517.46},{0.564,1.36,72215.1,29134.5,5.368,0.765,73145.6,2056.28},{0.715,1.238,131
55.5,7656.07,6.119,1.598,24109.5,462.88},{1.061,0.271,57511.2,43868.2,3.122,1.245,60613.6,1017.11}, {1.045,0.689,43868.,34
535.8,5.456,1.302,51915.1,2335.22},{1.644,0.52,71136.9,28234.8,7.081,0.905,38396.4,9564.34},{0.638,1.275,24111.5,3373.15,
4.412,0.404,9560.52,458.514},{1.103,0.765,14029.8,5808.82,5.077,0.874,8582.31,550.673 },{1.416,0.539,73989.,38501.2,6.585,
0.499,31037.3,9454.11},{1.108,0.775,54288.1,52372.1,7.257,1.117,60953.9,5326.64},{1.005,1.657,50652.1,2662.51,7.896,0.77
7,22981.2,1336.14},{1.268,0.796,24651.1,13951.6,7.102,1.27,23412.8,3114.5},{0.496,0.899,59435.3,59087.2,3.92,0.694,85457.
7,1342.89},{1.256,0.481,52717.1,22921.6,4.414,1.233,40782.6,3106.35},{1.298,0.723,70916.2,46087.1,6.941,1.251,62748.7,49
95.141,{0.925,0.468,47721.7,29427.2,3.174,0.765,33690.1,1461.75},{0.518,0.884,23764.8,5581.91,2.562,1.375,43362.8,2412.4
31,{1.709,0.544,64816.7,8026.17,6.287,0.526,16581.7,4673.59}, {0.89,0.975,3078.49,1766.11,5.739,1.277,3888.44,271.072},, {0.
538,1.753,62136.2,5084.31,6.328,1.304,96893.9,5892.17},{1.295,0.223,62936.7,59194.7,4.526,1.786,95592.5,10502.1},{1.429,
0.832,72381.7,17745.7,6.656,1.264,46238.5,4969.49},{1.064,0.173,42004.4,41154.5,3.024,0.894,35824.,.843.632},{1.259,0.507,
36532.7,11138.9,4.319,0.792,18854.7,3242.62},{0.769,1.195,55867.9,26892.1,6.584,0.855,60348.7,8097.96 }, {1.101,0.349,1336
7.5,10986.8,3.874,0.947,11294.5,717.556},{0.535,1.824,67277.4,7976.64,6.788,1.67,135244.,6588.47},{0.928,0.714,65276.1,33
201.,4.095,0.894,49007.5,1160.41},{1.179,0.23,12895.8,5451.75,2.867,1.685,14871.2,1620.26},{0.429,0.893,56799.4,47578.,3.
301,1.463,188371.,5229.94},10.865,0.777,37225.5,16128.7,3.893,0.815,25929.8,563.267},{0.697,1.054,64889.7,61869.,6.195, 1.
444,141764.,5964.24},10.557,1.523,18461.2,4953.03,5.736,1.261,28699.2,937.604 1, {0.595,0.811,22568.3,5642.95,2.568,1.712,
44310.4,2239.65},{1.64,0.192,17627.2,12268.5,5.866,0.676,8265.19,1997.67},{0.734,0.508,45370.9,28208.6,2.643,0.772,45585
7,5146.48},{1.739,0.782,17257.9,2154.,7.96,0.898,7122.36,1738.96},{1.198,0.592,16449.8,7840.72,5.423,0.548,8442.83,2324.
72},{1.32,0.772,2670.63,1990.52,7.862,1.739,3388.91,251.959}, {0.453,1.181,24106.6,19728.9,4.983,0.663,33822.8,757.071},{
1.149,0.881,14648.,8578.28,6.88,1.641,19193.8,1896.73},{0.822,1.508,61705.8,7982.86,6.767,0.82,41725.1,3665.4},{1.344,0.8
33,24737.,7733.72,6.646,1.027,15110.4,2079.18},{0.647,0.684,60005.,38722.3,3.246,0.705,68637.2,9737.71},{0.758,0.915,462
41.9,19652.4,4.098,1.449,67466.2,2806.41},{0.918,0.441,53457.7,46103.8,3.671,0.596,40623.2,6716.65},10.824,1.014,56806.,3
9775.9,6.076,1.483,98672.7,7333.94},{1.421,0.55,42058.6,16508.6,5.713,0.935,24039.2,4014.01},{0.811,0.597,71438.2,42215.
5,3.201,0.801,59274.9,2317.12},{1.046,0.229,54565.3,46970.7,3.056,0.837,44141.2,3201.15},{0.706,1.278,25319.5,22540.3,7.5
58,1.013,35696.6,729.556},10.427,1.105,34515.3,10520.5,3.163,1.118,62730.3,1667.45},{0.591,0.959,72088.8,20063.6,3.107,0.
827,66545.,1179.92},{0.413,1.532,48450.3,26142.9,5.953,0.985,92826.7,1352.04},{0.907,1.012,30005.,22812.4,6.652,1.58 1,49
228.,2078.61},{1.301,0.249,25533.8,16507.2,3.968,1.432,24507.4,1263.89 },{0.587,0.814,58036.2,22081.5,2.832,1.145,86304.8,
4887.28},{1.333,0.177,41199.2,10276.4,2.949,0.603,15736.2,3868.36},{1.21,0.873,49877.7,29515.3,7.273,0.93,35420.8,3633.2
11,{1.526,0.044,40621.9,22323.5,3.834,0.778,21097.,4992.5},{0.767,0.661,56278.4,41156.8,3.677,1.128,80255.4,6049.05},{1.2
32,0.708,17444.1,10447.6,6.085,1.331,15822.7,608.573},{0.989,1.381,31058.3,10534.8,7.712,1.241,27660.3,940.509}, { 1.305,0.
603,41967.6,24581.7,5.953,1.539,44486.5,4272.93},{0.643,1.166,5049.65,1135.73,4.186,0.844,4404.28,187.835},{0.748,0.992,
54565.9,11020.3,3.968,1.172,61621.3,6207.17},{0.617,0.864,6990.17,5382.25,4.079,1.06,11836.9,719.618},40.904,1.016,37287
9,33296.4,7.352,0.993,43862.7,3286.65},{0.679,1.334,46741.1,35466.3,7.693,0.99,69217.8,4722.28 , {1.841,0.116,14200.7,890
2.45,6.384,0.606,5701.63,1851.22},{1.079,0.441,57387.,55535.3,4.562,1.253,68111.,2117.09}, {0.837,0.886,69251.4,27542.1 4.
609,0.839,61454.6,8503.12},{1.087,1.104,26678.,11618.6,7.039,1.223,22876.8,903.734},{1.309,0.127,46002.7,31335.4,3.51,1.0
79,38336.,6205.68},{1.146,0.431,74760.2,47847.9,4.113,1.297,73391.7,3403.25},{0.468,1.009,33484.5,14591.1,3.377,1.193,70
270.7,4383.39},{1.3,0.81,71107.8,6030.74,5.056,1.468,50191.9,5118.8},{1.018,0.312,25217.,16495.5,3.112,0.611,16519.1,3489
.07},{1.58,0.787,61380.9,15284.2,7.508,1.012,31095.,5267.28},{0.53,0.968,56143.,12756.7,2.945,0.458,33862.6,2166.58},{1.5
63,0.511,72831.2,37235.,7.318,0.507,28396.7,9100.09}, {0.762,1.042,43344.1,37088.4,6.204,1.389,78358.3,3013.57},{0.477,0.7
95,23106.8,19368.7,3.274,0.842,45195.8,4238.99}, {1.204,0.471,70356.8,54764.3,5.156,0.885,53191.6,6044.69}, {1.09,0.755,65
140.7,38939.8,5.562,1.633,84129.8,4614.24},{0.903,0.416,58693.2,37534.2,3.01,0.936,60871.2,8939.75 1, {0.989,0.602,58130.,4
4521.9,4.832,0.633,41537.8,6675.18},10.69,0.817,13862.2,7897.48,3.695,1.293,22230.2,1174.32},{0.605,1.413,54446.5,28072.
8,6.63,1.144,88593.,4934.61},{0.677,1.103,69642.4,25893.6,4.419,1.318,97122.6,2278.02},{1.481,0.478,40027.1,25714.9,6.801
,0.889,27315.3,6543.69},{0.878,0.378,19293.2,15641.4,2.908,1.326,28703.9,1934.03},{1.119,0.786,2664.61,555.641,4.643,1.32
5,2223.21,241.558},{0.541,1.5,59079.1,15003.5,5.402,1.477,107563.,2750.14},{1.191,0.389,12370.9,6874.3 1 ,4.,0.463,4266.55,
466.725},{1.166,0.633,52136.1,41063.6,6.046,1.677,78258.6,8872.07},{1.753,0.084,13519.4,988.247,3.737,0.411,2489.31,792.
686},{1.008,0.998,65068.9,16478.9,5.226,0.78,34569.,2053.7},40.53,1.081,53538.3,20790.6,3.701,1.15,85305.1,2339.14},{1.58
4,0.295,33484.8,27012.5,6.616,0.875,21643.,4534.71},{1.234,0.79,59647.9,16281.7,5.436,0.498,17410.1,1599.16},{0.528,1.441
,59094.1,35535.9,6.748,1.537,158815.,8961.09},{1.198,0.321,32009.7,11597.2,3.217,1.374,28624.5,3207.37},{0.511,1.466,439
57.5,15710.3,5.653,1.389,90383.1,3862.47},10.694,1.13,19267.5,10232.6,5.318,0.829,19316.3,938.555},{0.573,1.978,,38268.8,3
438.79,7.791,1.082,45728.4,2342.82},{1.255,0.508,44082.,15982.5,4.368,1.04,28391.9,2947.82}, {1.043,1.091,29291.8,19837.9,
7.725,1.628,39883.7,1025.12},0.451,1.61,26171.3,11301.3,6.562,1.625,76378.2,3196.91},{1.095,1.,15327.6,9127.48,7.126,1.0
26,12093.,446.133},{0.55,0.871,39025.2,17433.1,3.037,0.772,43194.1,2007.28 },{1.083,0.625,63513.1,53237.9,5.875,0.467,331
01.7,6175.81},{0.914,1.193,29442.5.4145.14,5.47,1.005,21744.,2005.55},{1.256,0.522,14162.2,7265.18,4.915,1.511,14453.7,13
10.09},{0.501,1.758,52374.3,12675.2,6.452,1.752,117749.,1514.83},{1.354,0.697,43103.5,22284.,6.976,0.506,16235.2,3210.27
1,41.196,0.527,11874.5,9685.4,5.553,1.662,16940.7,1623.55},{1.334,0.374,13812.4,7157.11,4.492,1.27,10902.7,818.555},{1.26
3,0.704,52382.3,31621.9,7.238,0.499,25744.1,7180.21},{1.059,0.912,30286.3,6526.4,4.869,1.381,26110.4,1495.73}, {1.544,0.04
6,63983.4,19728.3,3.326,0.629,22380.,5292.09},{0.511,1.195,24836.8,12533.2,4.667,1.56,64199.3,3301.96},{0.813,0.634,4620
8.7,9977.3,2.577,1.648,59573.9,1921.58},{1.916,0.348,65491.4,22417.2,7.459,0.628,23383.4,8258.79},{1.201,0.148,50277.1,36
984.3,3.165,1.57,61249.6,3978.54},{1.016,0.487,17893.8,5917.05,3.158,1.291,18047.6,2377.45},{0.939,1.329,62580.1,9792.48,
6.494,0.824,37994.5,3672.7},{1.244,0.771,37429.6,4243.41,4.771,1.38,27232.9,3175.43},{1.004,0.552,41352.5,30940.1,4.411,1
441,60084.7,6437.87},10.603,1.395,18431.9,17610.3,7.891,1.193,36663.,481.445},{1.922,0.119,13807.3,9300.69,7.223,0.45,46
01.19,1846.77},{0.566,1.282,10279.9,3408.58,4.973,1.37,19368.1,1329.29},{0.509,0.94,49658.7,22430.9,3.101,1.576,116416.,2
516.19},{1.651,0.26,41476.3,17201.8,5.449,0.741,19328.7,5729.06}, {0.967,0.619,47723.8,28190.7,4.536,0.583,32217.,7112.15
1,10.744,1.105,58086.5,40433.6,6.219,1.375,105481.,8299.15},{0.609,1.515,71446.7,3831.79,5.055,1.538,106106.,4949.25}, {0.
989,1.108,40117.2,22112.8,7.25,1.429,51848.1,4424.06},{1.125,0.553,55660.2,14004.1,3.622,1.145,39472.1,3249.52},{0.587,0.
864,26724.9,25554.9,4.368,0.922,46475.3,3140.55},{0.777,1.1,36014.2,23708.8,6.094,1.121,47328..2521.64},{0.574,1.137,550
37.35150.6,5.203,0.686,62894.3,4510.81},{1.126,0.357,4359.73,3312.62,3.927,0.935,3451.62,237.755},{0.96,0.776,4237.71,16
38.02,4.264,1.633,5305.79,227.751},{1.165,0.797,15249.6,4091.58.5.394,0.663,7186.33,1270.79},{0.781,0.823,23921.8,23280.
5,5.157,1.359,42978.9,1292.43},{0.466,1.852,14976.6,4416.66,7.147,1.67,36469.5,574.313},{1.271,0.547,69398.3,56449.7,6.17
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6,1.735,97388.4,9483.911, {0.703,0.986,53537.7,3017.36,3.265,0.716,33861.4,3016.141, {0.803,0.728,58334.5,21348.,3.392,0.75
2,43212.1,4087.13},{0.563,0.945,60749.2,59032.7,4.651,1.663,191538.,7960.55},{0.456,2.195,41533.6,2722.26,7.787,0.543,27
873.8,463.594},{1.441,0.672,46420.6,25183.4,7.244,0.581,17327.6,2363.91},{0.486,1.268,15658.1,12454.2,5.753,1.764,55037.
3,1764.44},{0.691,1.277,3808.54,1454.35,6.644,0.52,2860.95,463.5911, {1.468,0.388,36216.5,19145.1,5.439,1.068,24121.5,353
0.89},{1.566,0.141,16086.1,11776.5,5.265,0.451,6411.59,2312.14},{1.37,0.646,6648.18,3780.43,6.6,1.648,7166.95,731.709} {1
.097,0.956,70529.8,39799.2,7.322,0.548,35620.6,5620.08},{0.563,1.372,52572.6,32184.4,6.082,1.146,88142.7,865.018}, {1.232,
0.348,72153.9,25011.8,3.394,1.422,60291.4,3730.66}, {1.027,0.498,52057.5,47726.4,4.778,0.825,50828.2,8698.04 , {0.988,0.97
6,12593.,8196.79,6.887,1.211,15374.6,1773.13},{0.924,0.483,44790.9,21242.9,2.981,0.639,24886.8,1646.31 1}, {0.828,1.358,428
17.1,16144.2,7.529,0.665,30518.8,3770.31},{1.385,0.244,13143.4,5576.69,3.845,0.988,7692.9,946.15},{0.419,1.801,24628.8,13
547.7,7.875,0.756,36215.2,583.134},{0.789,0.546,44071.8,35408.6,3.33,1.717,96881.4,7740.51},{1.571,0.061,5099.53,4470.67,
5.033,1.042,4142.11,954.53},{1.406,0.18,41410.3,18309.1,3.656,1.135,27308.4,3026.95},{1.103,0.714,9722.74,6951.32,5.679,1
.763,13611.8,227.258},{0.632,0.818,69674.5,52041.8,4.013,0.843,98284.,10397.8},{1.363,0.451,49821.5,15770.5,4.483,1.222.3
4539.1,4444.04},{0.835,1.034,48829.8,43160.,7.328,0.626,43345.4,5491.75},{0.869,1.167,11784.3,2190.02,5.173,1.211,10864.
8,686.823},{0.496,1.31,57458.8,19762.3,4.705,1.624,142995.,7196.58,{0.994,1.336,33056.,10263.3,7.349,1.695,39811.5,1744.
86},{1.181,0.808,31115.6,21301.6,6.932,1.485,37243.4,3211.55},{1.026,1.241,50484.9,22303.3,7.886,1.765,72047.7,5910.35},
{1.187,0.846,22851.4,13727.2,6.701,1.411,22795.2,793.66 }, {0.848,0.85,24893.1,12792.8,4.738,0.994,26749.9,3124.53 },{0.744,
1.701,27762.4,2331.94,7.479,0.69,17716.8,1771.1},{0.521,1.435,19096.9,4783.57,5.476,0.914,26129.2,2190.07},{0.737,0.569,1
4848.8,14236.,3.571,0.984,23195.6,2753.17},{0.787,0.672,40743.9,37662.4,4.129,1.797,92511.1,2147.85},{1.177,0.928,19772.
9,4262.69,5.694,1.63,19368.8,1971.341,{0.5,1.858,13767.6,3424.47,7.453,1.015,19503.6,734.826},{0.857,0.893,47227.,35795.,
6.122,0.74,47744.1,7836.82},{0.854,0.616,61028.3,57367.9,4.386,1.62,128 194.,11747.2},{0.719,1.34,74115.5,18273.3,5.404,1.
634,110558.,2885.1},{0.479,1.296,66425.3,29450.7,4.998.0.602,70810.9,4495.45},{0.871,0.26,29077.,28412.6,2.564,1.159,418
51.2,3147.01},{1.096,0.854,29297.,10640.1,6.087,0.592,15919.6,3719.28,{0.652,1.288,54160.7,23610.7,5.689,1.146,75664.2,3
686.95},11.083,1.206,4595.09,1150.92,7.301,1.127,3763.63,503.514}, {1.787,0.277,36094.2,12706.5,6.102,0.473,9658.62,2987.
14},{1.22,0.297,15352.6,8322.58,3.56,1.45,14659.3,544.321},{1.168,0.648,68655.7,50554.2,5.849,1.644,91580.8,6015.43},{0.4
44,1.429,6712.95,2614.55,4.988,1.371,14997.4,240.456",{1.873,0.449,69422.2,18331.6,7.605,0.59,23270.5,8462.16},{0.846,1.1
36,22743.4,5122.18,5.441,0.982,20733.6,2747.54},10.702,1.175,74051.5,13012.1,4.546,0.635,47032.9,4208.59}, { 1.082,0.835,4
4090.8,37549.8,7.38,1.046,48963.,6865.29},{0.558,1.484,11447.3,8442.01,7.801,1.419,28774.3,1499.19},{0.559,1.042,55386..,5
0028.4,5.088,1.686,173251.,7502.17},{0.601,1.659,50456.3,25501.7,7.803,1.307,85322.3,1176.1},{0.698,1.006,49394.2,28793.
5,4.77,0.762,46461.2,2211.45},{0.495,1.008,21158.9,7379.18,3.384,0.632,21950.4,1869.12}, {1.466,0.067,10006.1,616.469,2.54
4,0.561,2471.16,454.685},10.62,1.216,7700.48,6367.62,6.364,0.951,11517.4,381.701},10.997,1.192,28757.2,7544.21,6.474,0.56
2,11856.4,1034.96},{0.745,1.206,66620.9,22931.,5.828,0.859,66291.9,8108.91},{0.799,0.93,56897.1,15855.2,3.865,1.466,6918
1.2,1549.26},{1.228,0.565,12421.1,3632.11,4.356,1.054,8151.1,1042.09}, {0.705,1.633,27252.6,8520.15,7.304,1.299,34194.8,59
2.508},10.778,0.868,33712.8,17364.2,4.33,0.626,23303.8,1789.12}, {1.447,0.176,6296.9,5346.02,5.007,0.599,3155.33,708.786 !,
{1.213,0.135,58519.5,33629.2,2.964,0.513,27905.9,7997.61},{1.311,0.615,11057.4,7760.72,6.539,1.363,11187.5,1151.21},{0.5
65,0.796,14201.1,10226.9,3.78,0.471,14173.5,2353.36},{1.071,0.207,44081.7,34762.2,2.927,1.461,56626.3,2646.95},{0.571,1.6
6,27964.9,4366.43,6.356,0.921,30648.6,1883.9},{0.926,0.469,74319.4,65240.2,3.81,1.017,89245.6,10069.3 },{0.694,0.709,4265
6.6,37501.2,3.868,0.927,59949.3,4286.88},10.574,0.696,59512.6,52553.5,3.15,1.737,185328.,9937.13},{1.107,0.899,72194.2,69
993.2,7.96,1.33,87605.2,1573.11},{1.148,0.435,10197.3,10157.2,5.119,1.131,11175.6,980.869 1, {0.647,0.612,24546.2,20460.2,3
.103,0.758,31102.6,3240.31},{0.838,1.32,61683.4,26622.6,6.726,1.651,89492.,1402.84},{1.513,0.153,66184.,42907.8,4.637,0.7
72,33985.8,5878.33},{1.518,0.221,64693.1,29625.5,4.494,1.376,51928.9,8562.56},{0.961,1.151,51610.7,32419.,7.757,1.644,83
373.5,7233.84},{0.412,1.133,62074.8,54729.,4.701,1.614,248247.,.8321.52},{1.3,0.094,14447.,10600.,3.362,1.501,15199.,723 .2
14},{1.214,0.62,13315.7,11000.5,6.339,1.676,18939.2,1726.35},10.653,1.347,28314.8,5593.86,5.505,0.552,18248.1,1943.35}, {
0.977,0.91,48545.5,43487.6,7.085,1.557,83336.,6837.17},{0.807,0.53,5052.87,3032.98,3.061,0.577,3503.47,470.494},{1.226,1.
01,34141.6,10997.,7.061,1.425,31224.4,3561.76},{0.723,1.021,60359.5,34949.7,5.043,1.73,127347.,7782.96 },{0.538,1.877,691
05.,4085.64,6.542,1.426,106766.,3561.68},10.726,0.785,66680.2,15924.2.2.88,1.385,82975.3,2735.441,{0.954,1.116,57648.4,22
565.6,6.155,1.723,78572.1,3864.48},{1.197,0.95,52737.1,26109.6,7.794,0.458,20472.,3873.03},{0.809,1.205,41062.4,13307..5.
989,0.65,27121.7,3037.67},{0.917,1.096,18346.5,1690.26,4.623,1.219,14671.5,873.301 1}, {0.88,0.602,54269.6,32468.5,3.812,0.8
86,55178.7,8616.77},{0.814,1.23,57308.8,14512.4,5.472,0.608,29396.7,1510.63},{0.76,1.168,34157.6,19422.3,6.236,1.604,650
71.4,4820.53},41.246,0.892,16471.9,3683.22,6.24,0.83,8915.89,1637.9},0.949,0.682,38072.1,28294.7,5.49,0.408,21797.7,5559
.18},10.923,0.489,73373.3,69843.4,4.211,0.63,63131.1,11292.5},{0.975,0.892,43167.4,33431.4,6.555,0.768,35029.6,3354.42},{
1.022,0.891,20098.9,11595.5,6.466,0.844,17246.7,2907.01},{0.917,0.854,19322.2,16396.2,6.321,0.821,19719.,2560.14},{0.809,
1.151,8202.93,4594.53,6.254,1.303,11329.2,602.4941},{0.714,1.187,12428.7,6216.88,5.724,1.684,24569.4,1419.6},{1.176,0.534,
30690.5,24632.,5.41,1.015,26669.8,2285.06}, {1.094,0.667,37044.,.21020.1,4.972,1.385,39947.4,2473.67},{1.136,0.255,33218.4,
22660.6,3.304,1.766,48727.9,4789.06},{0.582,0.764,21993.5,18477.5,3.489,1.54,59507.4,3611.58},{1.445,0.589,12260.6,8013.
13,7.329,0.52,4702.8,884.993},{0.667,1.74,36910.4,4815.26,7.536,1.154,45510.4,4103.17},10.647,1.279,7192.39,1462.04,4.789
,0.504,3809.2,228.311,{0.871,0.721,45203.1,32069.7,4.564,0.656,33519.1,3160.49},{1.131,0.426,47527.6,31727.2,4.266,1.038,
45297.7,7560.17},10.46,0.94,17846.8,10426.1,3.176,1.148,36958.8,857.1941,{1.397,0.743,50280.4,33522.8,7.987,1.482,52222.,
6137.25},{1.63,0.396,39676.5,23770.8,6.989,0.921,24991.6,6319.6}, {0.529,0.858,29646.9,28643.1,4.085,0.965,62087.1,4946.4
81,{1.148,0.647,10176.1,8805.74,6.4,1.047,10579.4,1511.69},{1.013,0.296,63110.8,29121.1,2.558,1.593,82170.5,8429.92},{0.6
02,1.342,53238.6,49841.3,7.971,1.154,115359.,7865.08},{1.178,0.762,21551.4,16477.2,7.699,0.532,12750.5,3157.05},{0.629,1.
395,43894.4,18154.4,6.177,1.41,78289.5,4197.83},{0.522,1.201,33792.2,8437.94,3.858,1.795,78348.2,2679.67},{1.074,0.425,2
8795.,13524.2,3.487,0.914,22367.7,3664.19},{0.748,0.86,37412.6,31511.8,4.8,1.754,83305.9,1580.58},{0.659,1.11,22610.4,648
3.35,4.281,1.574,39255.,2474.77},10.526,0.664,37297.5,30299.5,2.594,1.25,83119.6,1752.87},10.641,1.642,68965.7,19828.4,6.
77,1.391,98691.4,1046.85},{0.879,0.447,44464.9,32974.8,3.184,1.131,57621.3,6253.13},{0.606,1.195,61284.7,24841.,4.772,1 2
11,94299.3,4188.19},{1.242,0.57,71654.6,8886.14,3.792,1.45,52386.5,4414.33},{0.584,1.1,22171.4,10821.4,4.278,1.364,39903.
2,723.204},{0.948,1.486,59109.7,16010.5,7.794,1.798,76900.4,3195.8},{1.259,0.218,16400.6,7726.48,3.288,0.968,11222.5,181
0.88},{0.398,1.578,21195.7,20281.9,7.73,1.134,60534.2,514.954},{0.895,1.339,23387.8,8323.2,6.846,0.977,17825.6,317.341} {
1.002,1.356,51734.5,14398.,7.811,1.417,56905.2,6060.31},{1.041,0.749,18681.9,15375.2,6.776,0.508,12129.2,2817.98},{0.704,
1.2,55766.5,14949.1,5.353,0.605,40181.5,5324.65},{1.075,1.494,52075.8,7440.78,7.761,0.708,20896.,790.03},{0.531,1.183,477
00.6,29142.,5.028,1.735,140860.,7203.47},{0.639,0.634,67563.7,37971.3,2.572,1.335,115997.,3892.31},{0.66,1.561,65779.6,21
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282.4,6.686,1.021,70785.2,1588.35},10.512,1.477,56449.2,29977.6,6.692,0.764,76010.5,4754.49},{1.081,0.298,59370.6,57687.
6,3.778,1.058,61372.2,3601.85},{1.139,0.897,56572.2,36283.8,6.829,1.716,71713.1,1285.95},{0.978,0.691,18902.2,12197.4,4.6
69,1.19,20185.,943.142},10.641,0.948,74395.4,20578.2,3.425,1.022,86175.9,6023.06 },{0.423,1.115,13312.2,9382.97,4.093,1.63
9,45474.6,662.771},{0.857,0.871,58484.7,21830.3,4.149,1.103,53688.,1350.32}, {1.253,0.042,4672.6,3239.82,2.829,1.266,4196.
92,204.591},{1.093,0.475,40971.3,36783.2,4.695,1.251,46449.6,1640.3},{0.903,1.569,34165.4,8283.51,7.966,1.343,34850.7,17
67.931,{0.498,1.484,34440.3,4107.71,4.573,1.697,70495.7,1958.52},{0.718,1.186,67171.4,50971.6,6.602,0.777,69032.3,2791.8
31,{0.821,1.371,3388.35,1001.,6.442,1.222,3497.34,130.21},{0.552,1.535,8411.97,2957.41,6.179,1.309,14670.2,505.926}, {0.46
8,0.767,55192.8,35705.3,2.524,1.438,142204.,1514.98},{0.525,1.315,31727.,22532.,6.106,0.898,51140.9,2114.79}, {0.95,0.688,
53921.,34594.9,4.58,1.502,78790.,6495.4},{0.767,0.653,3800.8,2888.61,3.717,1.529,7558.59,630.016},{1.119,0.777,18001.6,10
975.5,5.999,0.463,6675.38,518.118},{1.205,1.1,25825.9,2407.54,6.239,0.543,7492.11,798.947},{0.99,0.189,36109.3,29142.1,2.
526,1.792,64085.4,4594.32},{1.12,1.228,45622.5,4015.54,6.983,0.521,15868.1,2815.54},{0.669,1.589,29436.4,11521.8,7.978,0.
611,22832.9,1903.},{1.07,0.609,14972.4,8778.25,4.487,1.257,14339.,308.95},{0.93,1.085,20083.9,8655.9,5.955,1.568,25849.8,
1037.82},{0.866,0.617,25273.2,18990.2,3.907,1.267,34222.1,1363.16},{1.179,0.927,39058.3,11706.2,6.795,0.565,18080.7,4259
88},{1.242,0.308,38274.6,27508.8,4.352,0.596,20915.5,4577.54},{1.255,0.396,51502.9,3263.7,3.115,0.801,23733.5,5446.09',{
1.224,0.851,69823.4,8122.17,4.92,1.691,58181.4,3259.7},{1.228,0.839,17791.,2890.87,5.132,1.541,14376.8,1055.16}, { 1.434.,0.
163,66422.8,17843.4,3.301,0.506,18686.6,3632.611}, {1.286,0.337,73765.,57510.8,4.775,1.714,98833.7,10054.9},{1.112,0.456,5
4749.7,30052.2,3.867,0.671,27591.4,1707.27},10.794,0.644,15214.7,11668.1,3.756,1.437,26446.9,1514.75},{0.634,1.705,18074
.6,5802.63,7.649,1.159,24105.5,985.717},{1.179,0.302,24626.6,9436.8,3.082,1.497,23990.3,2113.38},{0.589,1.52,36781.9,5077
25,5.223,0.514,19258.3,459.14},{0.775,1.403,46086.6,5898.82,5.973,0.915,37565.8,3641.21},{0.782,1.313,62276.4,1 1080.1,5.
884,0.892,53368.8,6299.65},{0.835,1.234,13901.2,9208.35,7.499,1.738,26930.2,1661.59},{0.952,1.23,10676.7,1724.81,5.961,1.
557,11897.9,1079.47},{1.26,0.325,8883.19,597.255,2.745.,0.82,3410.79,309.367},{0.716,1.166,29665.7,17776.5.,6.144,0.937,36
552.4,3038.31},{0.54,1.004,9991.97,9964.28.5.095,0.789,16606.6,1061.61},{0.457,1.201,39379.9,21556.5,4.388,1.622,115054.,
2947.49},10.534,1.542,57913.,43833.1,7.705,1.525,150973.,2326.87},40.905,0.276,59472.3,49788.2.2.632,0.665,46348.9,5428.
31},{1.201,1.299,39833.6,3588.93,7.647,1.127,26198.1,3807.82},{0.588,0.939,58841.7,51902.2,4.704,0.711,77053.5,5641.59},
{1.333,0.829,22644.4,6660.36,6.172,1.401,16557.,899.963},{0.813,0.92,69585.6,10449.5,3.488,1.3,66103.7,1389.54}, {1.579,0.
725,5028.08,775.081,6.678,1.046,2540.59,510.891},{1.51,0.476,41138.1,15841.7,5.815,0.928,23093.3,4846.97},{1.153,0.625,7
132.73,5216.8,5.836,0.977,6440.17,954.953},{0.795,0.846,25573.7,20277.8,4.946,1.17,36036.3,1523.5},{0.602,0.704,2144.02.8
33.479,2.508,1.366,3821.44,289.089},{1.177,0.331,71046.2,63100.4,4.352,1.178,73770.4,5810.55}, {1.258,0.593,49430.5,22017
5,5.058,1.702,52940.,3743.52},{1.431,0.413,17749.4,3772.78,4.255,0.843,7389.89,937.693 } , {0.542,1.539,30479.,14404.6,6.56
3,0.731,31947.,707.676},10.948,0.24,29991.4,23598.2,2.527,1.225,35986.,1246.11},{0.453,1.248,20582.,1457.19,3.141,1.605,4
0215.3,517.62},{1.509,0.616,20572.7,4594.77,5.836,1.077,11067.,1748.36},{1.116,0.301,29542.6,16670.8,3.203,1.627,37928.,3
767.53},10.634,1.288,35320.6,24201.6,7.89,0.437,30622.3,5032.46}, {0.489,1.105,52638.4,14102.3,3.286,0.908,64541.9,1258.2
6},{1.789,0.047,17063.4,16978.,6.79,0.437,6490.33,2311.68},{0.619,0.722,23986.9,12314.7,3.005,0.764,27869.4,3464.72}, {0.7
52,0.471,39760.7,27597.8,2.604,1.766,86786.4,5883.95}, {0.845,1.409,36874.2,5877.64,6.594,0.994,31088.5,3266.95}, {0.433,0.
857,47060.3,35936.6,3.06,1.182,123218.,5031.16},{0.509,0.939,67917.3,52738.7,3.781,1.086,133296.,2475.87},{0.849,1.079,4
1608.3,11296.9,5.291,0.789,31137.7,4029.92},{1.001,0.748,45891.1,8854.31,3.733,1.703,50105.1,2606.6},{0.747,1.182,38922.
7,29139.3,6.873,0.602,30723.3,1855.4},{0.853,0.685,21044.9,14979.,4.19,1.559,36341.2,2469.03},{0.444,1.054,72817.3,50338.
6,3.821,1.451,205744.,2045.95},{0.771,0.965,30947.1,18257.4,5.197,0.401,15243.,1517.53},{0.732,0.522,24643.8,24497.6,3.16
6,1.219,42815.5,1409.68},{0.96,0.837,4480.43,2392.72,5.338,0.962,4145.24,494.077},{1.127,0.343,30302.5,12733.2,3.215,0.77
1,18328.2,3157.18},{0.589,1.207,58286.2,3128.93,3.647,1.097,65147.,3975.17},10.859,1.474,58682.3,5033.82,6.383,1.241,534
09.,4020.52},{1.017,1.156,54391.3,31129.4,7.672,0.95,43454.,2246.23},{1.116,0.946,56668.9,24651.5,6.903,0.571,28002.4,508
1.12},{1.41,0.661,41839.9,11692.1,6.088,0.823,21975.,5171.51},{1.216,0.85,70763.6,43460.4,7.063,1.335,68233.7,4108.19}, {1
.071,1.383,37325.3,4064.21,6.884,1.757,36490.6,1566.05},{0.938,0.272,16539.,16128.2,2.953,1.613,31561.2,3069.1},{0.931,1.
147,40325.1,2087.63,4.632,1.48,35422.2,1099.3},{0.808,1.207,28036.1,21357.9,7.587,1.43,49438.8.3302.37},{0.507,1.258,516
49.34101.5,5.5,1.733,163954.,7750.09}, {0.68,0.601,52474.9,49040.7,3.2,0.865,66876.4,1614.08},{1.191,0.129,37130.9,25181.
9,2.93,0.57,15978.5,1042.8},{0.931,1.057,39108.2,28571.9,7.005,1.155,44772.9,1793.75 },{1.214,0.836,5913.39,3309.2,7.559.0.
627,3440.01,792.8321,{1.004,0.316,44955.7,41125.7,3.364,0.875,39905.8,2103.61},{0.722,1.489,45647.8,23431.3,7.85,1.546,8
2951.5,4423.781,10.565,1.146,22116.7,3841.53,3.567,1.734,42897.,1555.62},{1.156,0.604,66200.9,5986 1.7,6.242,0.561,37077.,
5166.18},{1.239,0.797,56135.5,37512.5,6.966,1.304,51150.8,1442.52},{0.509,1.34,23389.,6965.63,4.53,1.236,38405.9,700.275
1,10.704,1.094,3173.05,868.997,4.336,1.622,5162.55,292.376},10.737,1.583,3237.12,507.3,6.535,1.479,4098.58,169.127},{0.57
6,1.318,14711.,9435.22,6.377,0.902,21768.8,1350.13},{0.818,0.882,57897.8,53316.3,5.696,0.527,38411.2,1687.72},{1.152,1.10
1,5451.08,1486.39,6.683,1.755,5777.32,339.657},{0.459,1.786,21813.4,1449.69,5.734,0.961,26869.2,879.195}, {0.957,0.983,23
031.9,4964.26,4.719,1.544,24474.3,1268.65},{1.344,0.62,21368.1,2656.14,4.656,1.049,11953.8,2118.32},{0.954,0.922,50820.7,
35090.,6.086,0.903,43404.1,1866.44},{0.494,0.843,69785.3,34573.9,2.828,1.014,120115.,7045.54}, {1.258,0.045,71818.5,34813
.1,2.521,1.37,68356.5,10124.7},{0.885,0.937,74206.2,71719.3,6.852,1.579,146929.,10940.5},{1.142,0.713,71776.6,45593.3,5.9
83,1.017,63006.7,8210.41},{1.232,0.661,22461.8,1560.44,3.967,1.3,14260.3,1276.76},{1.354,0.372,46985.5,44082.1,5.939,1.04
,41004.1,5327.581,10.435,2.171,48537.,2568.51,7.8,0.405,26870.9,898.093},{0.938,0.726,3171.24,2836.66,5.388,1.692,5877.71
,336.628},11.753,0.41,14523.7,6548.,7.403,0.514,4763.69,1509.38},{1.375,0.55,71502.2,61992.1,7.142,0.834,46498.3,5036.34}
,{0.752,0.9,2813.35,2178.78,4.928,1.402,4874.45,145.26},{0.627,1.463,30842.6,17870.,7.589,1.326,60889.4,4361.39}, {0.828.0.
367,13665.8,11415.2,2.668,1.681,27564.7,1749.66},10.545.,1.557,23971.5,4839.46,5.7,0.863,25732.5,1210.11},{1.265,0.985,41
410.7,18548.2,7.61,1.374,36377.,2753.12},{1.094,1.486,71497.1,9090.84,7.979,1.75,73580.7,5458.12},{0.595,0.995,29137.8,20
144.5,4.332,0.852,36460.6,669.648},{0.633,0.846,72088.9,66306.8,4.517,0.913,116570.,10102.6},{0.526,1.479,23596.2,17181.
6,7.438,0.523,22774.4,1052.3},{0.552,1.692,4282.12,642.952,6.019,0.96,4549.88,111.592},{0.832,1.131,25026.1,5585.38,5.746
,0.565,15196.9,2875.11,{1.064,0.834,69557.6,62615.5,7.085,0.533,36691.2,2609.3},{1.436,0.079,31715.5,23556.1,4.02,1.07,24
874.,4170.32},10.574,1.015,23992.8,7906.5,3.749,0.466,15853.,1559.42},0.561,1.655,56455.,10916.1,6.267,1.769,119327.,528
4.781,{1.104,0.974,55858.3,37846.7,7.562,1.562,74435.5,5690.93},{0.681,0.871,16505.9,12971.5,4.785,0.484,13056.1,1593.93
1,10.92,0.456,72601.2,67544.3,3.935,0.527,51545.3,9171.76},{1.346,0.856,64916.7,15170.,6.499,0.802,30280.4,4899.7}, {0.541
,1.413,54742.1,51595.3,7.568,1.717,176198.,3222.42},{0.608,0.884,30833.1,12213.,3.696,0.48,23665.4,3879.8},{1.223,0.715,5
6193.7,13832.5,5.171,0.475,18199.4,3589.5},{1.227,0.627,42701.8,41134.9,7.039,1.695,67386.8,7584.48}, {0.645,1.52,16018.5,
2306.14,5.509,1.147,17158.1,406.019', {0.562,0.792,67532.1,63843.4,3.649,1.73,213819.,6957.3},{1.333,0.77,2822.71,861.636,
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6.161,0.964,1612.62,223.447},40.438,1.226,38968.4,36063.3,5.474,1.471,132756.,2868.16},{1.309,0.417,35519.9,10792.1,3.97

7,1.786,35921.1,3749.03},{1.597,0.207,69851.7,58618.4,6.249,0.73,42857.5,12676.2},{1.092,1.098,37959.3,10959.6,6.692,1.06
3,28721.8,3292.55},{0.941,1.03,25920.9,20892.1,7.131,1.712,44656.8,1357.11},{0.743,1.02,23793.3,23348.7,6.9,0.685,27417.2
,3385.93},{0.79,1.135,70873.9,8508.31,4.258,1.185,63345.4,2231.08},{1.189,0.612,50540.7,4389.32,3.63,1.283,32983.4,2704.0
91,{0.8,1.265,19808.2,16511.7,7.98,1.669,39785.5,1075.63},{0.929,1.198,73826.3,48768.2,7.696,1.545,108553.,3999.54}, {0.70
9,0.973,60856.4,11948.,3.5,0.826,45775.1,2039.48, {1.349,0.281,64738.6,61421.3,5.326,1.152,65856.8,10874.},{0.548,1.31,71

78.82,4678.92,6.263,1.234,15746.4,1095.13},{1.267,0.528,68183.3,47601.9,5.738,0.92,50618.3,7138.4},{0.656,1.538,19878.3,6
820.65,7.386,0.467,11879.5,1105.42},{1.232,0.442,53110.8,51883.1,5.753,1.072,54190.8,7253.51},{1.429,0.747,54704.2,20711
4,6.941,1.534,49787.1,7405.03},{1.371,0.536,28439.9,4879.91,4.575,0.821,13052.4,2588.65},40.999,0.994,20510.5,18755.4,7.

775,1.234,25874.4,1092.86},{1.083,0.861,46746.4,31750.,6.696,1.238,51961.1,5109.31},{1.064,0.571,48868.7,42706.6,5.156,0.
533,25490.3,2028.12},{0.981,0.448,47081.8,40196.2,4.091,0.618,36175.9,7100.22},{0.565,1.201,28497.8,16605.4,5.56,0.602,2

9603.9,2734.76},{0.891,0.943,4823.32,2043.53,6.134,0.408,2576.6,664.301 },{0.674,0.546,57041.1,43884.2,2.832,0.719,65193.
5,8140.59},{0.446,1.708,43132.7,21166.,7.209,1.656,128492.,3098.42}, {1.266,0.999,67046.7,18387.,6.908,1.581,62210.3,6372.
29},{0.991,0.746,73655.6,51492.4,5.871,0.603,53856.1,11480.7},{1.124,0.7,48592.4,18693.,4.884,1.352,48484.2,6127.54},{1.2
93,0.796,35342.4,1936.79,4.848,1.035,17441.,1955.92},40.592,1.05,67436.7,50713.3,5.006,0.984,110621.,6560.04 , {0.898,0.83
1,50257.9,3645.74,3.421,0.814,28645.7,2911.81},{0.47,1.768,54472.8,26765.1,7.538,1.615,142864.,1108.44",{0.518,0.879, 720
74.2,65088.2,3.794,1.305,182343.,5145.37},10.551,0.893,32654.9,32379.9,4.364,1.6,104645.,5715.92},{0.741,1.533,28700.6,53
32.41,6.448,0.875,22105.6,1001.34},{0.577,0.844,10441.4,6717.32,3.815,0.403,7849.82,1079.87},{1.177,0.424,29961.3,16680.,
4.41,0.557,16185.9,4388.88},{0.875,0.683,43292.3,21818.5,3.723,1.332,52963.8,2474.33},{0.806,0.866,46382.1,43012.3,5.56,0
413,24766.9,1246.16},{0.549,1.114,45078.6,18913.4,3.954,1.062,63312.9,709.992}, {0.786,1.275,29038.7,3534.32,5.517,0.783,
21282.3,2817.89},{0.834,0.585,14760.9,14058.9,4.13,0.888,17710.6,1773.27},{0.531,1.747,66836.9,14125.5,6.451,1.314,10529
7.,1945.66,10.565,0.914,9685.79,8585.02,4.314,1.244,22086.3,1110.23},{1.112,0.407,42593.3,11211.7,2.962,0.973,25453.4,16
55.291,{1.175,0.329,53932.,23551.,3.259,1.396,47748.7,1553.06},{0.676,1.42,38298.5,7849.6,5.72,1.749,68834.5,4480.4},{0.7

18,1.047,56328.5,25892.4,4.693,1.596,98432.8,4109.83},{0.958,0.415,21414.1,10452.6,2.828,0.723,12539.,447.81},{1.072,0.82
6,27734.,26226.3,7.065,1.493,38994.3,1025.85},{1.154,0.755,3704.69,276.921,4.111,1.608,3165.2,306.025},{0.585,1.167,4193

4.1,41002.5,6.295,0.903,68843.9,2474.43},{1.175,1.039,15544.8,3203.97,5.946,1.685,13740.3,224.67},{0.673,1.83,16035.5,874
.104,7.182,1.208,17404.8,956.118},{0.831,0.899,49372.,30601.1,5.074,1.675,90130.8,6223.05},{1.396,0.111,73560.5,51930.8,3
.905,1.066,56958.1,8725.23},{0.6,1.664,71716.3,28580.5,7.494,1.605,145623.,4812.}, {1.386,0.112,44684.9,20885.2,3.373,0.44

1,14426.4,3854.43},{0.502,1.294,34530.2,18871.6,5.21,0.607,34875.7,1164.19},{0.525,1.912,43346.2,5836.72,7.104,1.772,907
74.3,2748.13},{0.61,1.458,13611.7,1343.41,5.727,0.548,9207.8,1149.49},{1.075,0.886,18026.4,1029.81,4.504,1.006,11410.4,17
95.291,{1.086,0.762,26219.4,9770.17,4.964,1.214,23703.6,2674.93},{0.656,1.378,67406.6,30152.4,6.645,1.27,113962.,9565.27
1,10.577,1.329,23570.6,21457.3,7.476,0.511,22815.6,1334.55},{1.197,1.001,5413.19,965.641,5.909,1.415,4151.93,278.1921, {0.
731,1.429,49261.,28624.3,7.914,1.003,61087.9,3878.57},{1.182,0.02,24110.8,19652.2,2.617,1.027,21598.,2589.35}, {1.464,0.43
6,50110.3,38318.1,6.614,0.927,33898.3,5147.12},{0.97,0.789,18731.1,15724.1,5.833,0.427,8136.68,413.921},{0.516,1.141,204

50.9,4507.98,3.512,0.583,15359.7,615.217},{1.068,0.385,63392.9,60071.7,4.41,0.633,48538.8,10164.2},{0.594,0.645,7381.89,5
152.48,2.812,0.94,11820.,1241.66},{0.414,1.518,25566.5,14839.8,5.989,1.526,76845.7,859.318},{1.159,0.84,59008.4,20865.7,5
.626,1.239,48069.4,3965.48},{0.761,0.556,23498.3,21889.7,3.386,1.243,38801.3,1266.89}, {1.205,0.077,61104.1,42771.3,2.799,
1.799,87203.4,9406.06},{1.285,0.939,33539.2,8209.55,6.363,0.949,17004.5,1187.97},{1.172,0.419,40746.5,24732.2,4.198,1.37
8,44616.5,5232.64},10.607,0.93,4999.86,3085.25,3.891,1.399,9727.27,245.131},{1.114,0.136,35986.7,33987.3,3.038,0.783,260
08.3,1352.68},{1.55,0.894,47468.5,7997.1,7.613,1.301,30280.3,5452.76},{1.15,0.668,72613.6,15669.4,4.085,1.012,41498.1,207
9.39},{0.807,1.156,8817.22,7032.23,7.05,0.633,6479.72,161.231},{1.401,0.489,69398.,21829.5,4.886,1.583,61769.4,8735.92} {
1.08,0.73,5897.48,3224.14,5.227,1.086,5046.65,350.705},10.552,1.011,6310.88,4130.18,4.205,0.447,4548.24,178.092 1, {0.672.0
947,43727.8,28034.,4.424,0.5,28509.1,1081.55},{0.842,1.149,5263.72,3623.36,6.845,1.717,9561.8,308.023 },{1.08,0.807,64052
3,35028.7,5.864,1.034,56381.8,6562.111},{0.571,1.455,47613.6,39117.4,7.897,1.797,150660.,6289.7},{1.099,1.042,66987.4,148
57.4,5.983,1.392,61042.2,6292.85},{0.951,1.433,58499.7,16945.8,7.826,1.433,65218.5,4780.83},{0.876,1.748,13334.4,1655.14,
7.94,0.864,7738.39,185.977},{0.801,1.405,49388.,12955.,6.597,0.419,18652.5,1269.1},{1.85,0.339,16374.5,6612.01,7.238,0.45
7,4378.47,1421.52},10.569,1.037,16759.,13053.4,4.839,0.717,20827.9,1093 .43}, {0.466,1.399,17514.3,11540.7,6.496,0.469,176

95.1,1241.43},{1.029,1.07,55536.,20628.2,6.5,1.312,57646.6,6015.},{1.508,0.377,70124.7,67072.8,7.227,0.458,26006.9,4622.7
31,10.877,0.689,3318.78,439.414,2.922,0.923,2241.34,198.888}, {0.633,0.925,16044.5,8855.66,3.963,0.982,21521.8,1295.89} , {

1.167,0.306,70500.9,35158.4,3.288,1.583,77772.1,5465.43},{0.418,1.988,7642.37,735.515,6.823,1.175,13112.5,400.3 121, {0.62
6,1.193,70833.3,45113.5,5.81,1.664,176356.,11438.},{1.273,0.837,8585.36,1566.85,5.937,0.661,3603.39,740.775},{0.585,1.506
,54803.2,21191.1,6.224,1.642,112260.,2511.61},{1.244,0.377,16965.7,16832.1,5.38,0.929,14621.1,1753.79},{0.812,0.969,5147

3.2,48236.1,6.163,1.746,109348.,1371.99},{0.942,1.26,22086.6,3908.53,5.848,0.668,9714.94,319.094 1, {0.839,1.039,72466.6,35
939.7,5.844,0.99,79533.1,9648.45}, {1.375,0.32,57287.3,52487.2,5.58,1.307,58037.1,5274.56},{0.421,1.313,7341.56,990.214,3.

518,1.391,14517.4,303.003},{1.002,0.987,19574.4,6041.01,5.271,1.572,21178.3,738.656,{0.947,0.613,7267.31,4791.24,4.269,

0.842,6322.86,738.348},{1.19,0.423,32011.6,20239.3,4.248,1.19,26842.2,613.286}, {1.054,0.601,45300.,7485.89,3.405,1.182,36
246.3,5212.44},{1.231,0.531,9318.13,7742.61,5.931,1.003,8190.37,1031.43},{1.325,0.182,44278.4,7766.16,2.691,1.587,34453.

3,3119.08},{0.682,0.687,21650.8,12975.2,3.162,1.329,38540.7,3214.55},{1.076,1.094,18694.9,2699.03,5.589,1.432,15582.2,91

1.579},{0.647,1.247,12489.7,2840.59,4.499,1.742,21587.2,503.275},{1.219,0.512,65387.7,28591.7,4.457,1.574,69863.1,7640.4
2},10.706,1.163,51053.,50077.7,7.223,1.632,127998.,6143.03},{0.516,1.46,32635.1,9192.46,5.38 1,1.379,63213.4,3066.68}, { 1.4
12,0.697,40460.3,6301.73,5.662,0.579,12994.7,2757.9},{0.423,0.939,18299.2,10660.1,3.031,0.808,29440.2,871.423},{0.886,1.1
11,48562.6,36609.,7.876,0.442,27152.6,3660.64},{0.585,0.893,72436.2,7103.76,2.596,0.551,43869.9,3694.79}, {0.987,0.326,19

674.,18395.1,3.357,1.4,28354.1,1193.85},{0.971,0.519,63236.3,21741.8,3.072,1.002,48974.7,4063.87},{0.906,0.424,21370.2,15
741.3,3.093,1.547,33162.8,1219.9},{1.188,0.359,66963.2,61849.1,4.704,0.919,56418.,5726.7},{0.714,1.327,50612.2,23293.1,6.

318,1.561,87349.9,3449.72},11.221,0.689,26972.,26218.6,7.537,0.901,22928.7,2586.82 1, {0.563,0.629,59225.5,53403.1,2.754,1.
399,148211.,5316.85},{0.782,1.214,33853.8,26850.8,7.824,1.058,49235.7,4616.89}, {0.95,0.727,28820.5,22458.1,5.341,0.789,2

5484.8,3041.25},{1.056,0.635,12263.7,4019.37,4.209,0.559,5769.84,1137.28},0.992,0.327,55070.3,37562.,2.997,1.299,68775.
4,7015.15},10.845,1.247,24499.7,6605.52,6.871,0.463,12622.2,2372.59},{0.9,1.214,42507.9,27058.7,7.825,1.465,65428.2,5285.
29},10.755,0.807,58669.,12455.5,3.012,1.361,67733.,2365.74},{0.959,1.366,8195.34,1831.89,7.322,1.131,7238.78,783.128},{0.
857,1.025,68397.,17991.7,4.611,1.173,63705.5,2898.55},{0.459,0.974,3369.51,2493.28.3.673,0.609,4091.01,106.145}, {0.985,0.
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521,73698.5,27794.5,3.189,1.741,97634.6,6303.42},{1.256,0.583,55186.8,45947.5,6.347,1.622,72148.4,5599.25},{0.813,1.456,
39271.5,13924.3,7.232,1.631,57670.3,2279.09}, {0.78,1.208,68411.8,26972.8,5.953,0.713,50964.6,4184.07},{1.472,0.309,22372
5,8187.89,4.572,0.742,10554.7,2596.71},{0.934,0.349,47025.5,45000.3,3.237,1.584,81546.6,2964.4},{0.772,0.747,8215.5,7542
5,4.576,1.028,11486.3,675.923},{1.272,0.684,26108.4,18633.5,6.875,1.741,36140.5,4354.66},{0.924,0.955,39298.9,12852.6,4.
867,1.669,51874.5,3183.24},{0.485,1.129,17335.,12840.9,5.193,0.63,24723.,2372.5},{0.924,1.046,74035.,66932.,7.806,1.089,9
4547.9,7380.67},{1.381,1.199,15900.5,837.95,7.461,0.955,6695.64,653.8251,{0.787,0.9,45980.7,35090.2,5.291,1.623,94704.,70
92.96},{1.031,0.591,33093.5,15363.2,3.971,1.615,42307.7,3398.62},{1.214,0.515,34432.9,18790.7,4.641,1.101,24981.,716.374
1,10.489,1.472,30821.2,16808.3,6.237,1.264,66938.,2177.16},{1.058,0.938,51050.8,5017.95,4.663,1.357,42252.6,4389.82},{1.6
78,0.62,46396.8,4822.22,6.566,0.692,16230.2,4811.3},{1.018,0.979,38398.,21375.,6.616,0.939,32288.6,3209.92},{0.655,1.363,
63105.8,43356.1,7.14,1.736,152659.,5631.65},{0.736,0.964,71861.2,63898.1,5.762,0.957,99852.,7001.93},{1.07,0.652,66286.,5
0633.4,5.495,1.588,101696.,11494.},{1.07,0.679,23041.7,13732.5,5.304,0.478,10412.8,1682.84", {1.498,0.39,63617.7,26140.6,5
459,0.477,21111.6,6065.66},{0.586,1.278,53398.7,19112.9,4.916,1.221,81666.5,2973.05},{0.81,1.635,45446.3,8377.75,7.817,0
.872,34666.2,2839.66},{0.464,0.78,58397.1,56093.,3.357,0.73,109706.,10689.},{0.92,0.871,35957.9,27434.4,5.97,1.129,44635.,
3929.98},{0.76,0.558,38883.2,15405.9,2.517,1.166,46415.7,3542.42},{1.118,0.832,21918.6,18703.8,7.779,0.955,22538.7,3798.
26},{1.14,0.903,48828.9,22248.6,6.716,0.483,19417.5,3142.82}, {1.081,1.359,71934.9,5645.67,7.538,0.624,30881.2,5238.63 }, {
0.735,0.742,8651.6,4382.29,3.465,0.529,5313.28,425.533},{1.019,0.788,63219.1,45447.4,5.966,1.508,95216.4,10693 .2}, {0.595,
1.002,54540.7,12315.3,3.187,1.623,95385.3,2320.77},{1.043,1.059,62897.1,37275.,7.891,0.701,43637.5,6644.17},{0.733,0.877,
45527.5,25176.3,4.198,1.09,58200.7,3534.94},{0.853,0.52,5639.71,3005.45,2.991,0.765,4331.69,359.914},{1.082,1.001,18043.
7,7616.39,6.767,1.222,18111.4,2480.42},{1.045,0.593,38422.3,18188.,4.078,1.233,37220.8,3011.91},{1.195,0.329,23608.3,206
86.6,4.355,1.242,23597.7,521.375},{0.534,0.9,42721.8,34935.4,3.849,1.608,124897.,4377.14},{0.446,1.144,52002.9,49674.6,5.
302,1.26,162700.,8375.16},{0.583,1.376,25140.8,19762.5.7.741,1.056,50106.9,4348.57},{1.16,1.016,18126.,7766.64,7.088,1.28
9,16309.2,1342.61},{0.617,1.434,2440.96,1154.28,6.312,1.603,4850.32,86.3711,{1.285,0.246,41376.6,11379.1,3.051,1.269,305
96.5,4179.79},{1.133,0.508,20933.6,14776.5,4.792,1.243,23048.8,2848.61},40.761,0.669,69860.8,22497.7,2.78,0.698,45854.4,2
497.92},10.605,1.217,19376.3,17326.2,6.784,1.137,39709.,2624.92},{0.493,1.496,36597.1,19318.3,6.358,1.352,83781.7,2859.7
51,{1.227,0.17,72917.3,30001.7,2.796,0.94,46009.1,6211.8},0.603,1.11,31055.1,24607.4,6.001,0.652,38303.7,4283.421,{0.928
,0.749,15413.7,15351.1,5.781,1.573,28456.2,1716.24},{1.088,1.315,54181.8,11460.4,7.447,1.337,46381.7,3806.9},{0.614,0.647
,40854.7,29857.3,2.801,1.554,94505.7,3320.11},{0.861,1.387,24296.6,2670.81,6.429,0.797,16084.,2018 36}, {0.866,0.61,7315.7
4,6526.82,4.265,1.672,14912.9,1154.25},{0.809,0.766,34786.7,13162.2,3.597,0.409,13694.2,1103.74},{0.667,0.84,21521.3,187
95.2,4.307,1.353,42342.6,918.947},{1.05,0.88,67034.2,12440.8,4.755,0.961,43990.1,5403.33},{0.953,1.009,26510.8,12318.7.6.
101,1.282,31368.8,3443.96},{1.392,0.343,16696.8,13236.6,5.617,0.485,6502.8,1162.67}, {0.893,0.744,29406.1,6068.77,3.396, 1.
437,32557.2,2870.42},{1.512,0.429,12731.3,5483.57,5.832,0.675,5805.61,1533.96}, {0.785,1.049,25800.7,21461.2,7.22,0.542,2
2362.6,3637.03},{0.901,1.204,62904.,25316.5,6.395,1.061,55589.1,2221.59},{1.117,1.181,40493.,13068.5,7.322,1.229,33046.7,
2371.05},{0.515,1.228,54166.4,41586.2,5.536,1.7,167757.,4474.22},{1.253,0.316,73262.,34037.4,3.649,0.979,45746.4,34 16.83
1,10.839,1.199,73184.1,6466.61,4.577,1.107,54272.6,1058.5},{0.436,1.585,18369.2,7532.96,6.085,1.12,36395.2,1135.83},{0.51
6,0.912,42776.3,15782.3,3.081,0.53,36240.2,3301.39}, {0.663,1.267,23247.3,6851.08,4.884,0.839,19632.,320.906 }, {0.955,0.905
,38381.6,15560.2,5.173,1.504,49698.7,4909.54}, {1.064,0.589,28209.9,21436.4,4.966,1.513,39632.1,3421.31},{1.274,0.6 75,671
63.7,23736.8,5.367,1.068,44260.8,4917.03},{1.152,0.199,7102.33,2907.02,2.608,0.629,3032.15,287.889}, {1.047,1.339,38128.2,
7509.01,6.949,1.364,31270.7,955.295},{0.628,1.32,34067.4,21284.3,6.363,1.771,83379.6,2578.96},{0.856,0.693,65925.3,60641
3,4.627,1.751,133223.,2695.67},{1.219,0.109,25342.3,23108.6,3.367,0.994,20714.1,927.68},{0.462,1.242,52572.6,28629.,4.78
8,0.853,84171.1,3926.23},{1.123,0.316,66997.7,13182.4,2.514,1.776,69763.3,5598.72},{0.404,1.087,36513.3,15546.,3.215,1.67
,111214.,1557.33},{1.458,0.996,48548.5,7933.56,7.448,1.703,39333.4,4765.7},{1.251,0.463,61737.9,29891.7,4.597,0.887,4047
6.4,6770.28},11.187,0.984,62420.1,27481.7,7.419,1.178,55937.4,8043.3},{0.743,0.707,19510.9,15851.9,4.247,0.73,22396.5,342
6.15},{0.802,0.443,59368.7,39351.2,2.612,0.935,61177.9,2835.28}, {1.256,0.97,50049.,11312.7,7.161,0.422,15316.6,3642.08}, {
0.747,1.563,29872.9,3482.96,7.039,0.707,20972.9,2555.7},{1.094,1.018,15084.3,5680.38,6.191,1.257,12288.4,257.652},{1.064,
0.305,23554.5,22609.9,3.76,0.662,16360.4,1766.16},{1.148,0.567,26110.,4441.61,3.475,1.256,17541.,685.757},{1.148,0.273,30
672.6,27363.7,3.829,1.075,28095.9,863.633},{0.491,1.044,30412.2,25916.9,4.756,0.691,46312.9,3270.14},{0.661,0.941,37627.
6,19895.5,4.823,0.409,26289.3,4981.34},{0.502,1.427,74323.,42819.7,6.003,1.382,169158.,3249.37}, {1.275,0.461,4870.57,252
8.08,4.731,1.792,6050.34,727.251},10.566,1.796,58044.4,10849.2,7.857,0.833,66168.5,6012.16}, {0.698,1.531,71206.2,37931.9,
7.908,1.709,144098.,4990.67},{1.083,1.062,12716.3,5775.35,6.999,1.243,11893.4,871.401}, {1.453,0.454,7713.72,5755.38,6.80
3,0.415,2579.01,575.994},{1.305,0.559,15199.2,10510.8,6.183,1.054,12592.6,1837.36},{1.309,1.105,26851.3,3297.98,7.022,1.7
27,23820.2,2788.54},{1.17,0.901,47340.3,7609.34,5.33,1.491,42208.6,5208.07}, {0.871,0.858,64163.5,40904.6,5.008,1.273,819
38.5,3492.96},{0.957,0.908,5983.22,4862.6,6.378,1.573,9260.63,244.8},{0.664,0.904,9875.84,7794.35,4.499,1.752,24691 4,824
.663},{0.829,0.902,39167.3,6785.82,3.538,1.761,50105.4,874.121},{0.438,1.102,6364.68,2062.88,3.212,1.658,16687.4,339.754
},10.698,1.597,19887.3,5543.3,7.079,1.729,34537.9,1440.56},{1.37,0.555,69790.,62623.2,7.364,1.212,70795.2,10214.},{0.611,
1.476,21313.,6810.47,6.23,1.505,39917.2,2413.16},{1.255,0.473,53554.8,42015.2,5.549,0.934,42409.4,5789.62},{1.431,0.583,1
2011.1,5518.59,6.323,0.749,5851.79,1060.68},{1.058,1.163,35701.4,9827.77,6.451,1.337,30688.9,1262.46},{1.481,0.106,41568
7,28627.1,4.288,1.033,29613.1,4974.44},{0.682,1.331,74693.9,5038.73,4.54,1.345,86523.4,4033.72},{1.135,0.8,66311.,13451.
6,4.712,1.129,45400.9,4263.69},{1.002,1.181,10127.3,3590.45,7.139,1.015,8632.5,1065.99}, {1.126,0.858,2520.39,791.203,5.53
7,1.392,2440.88,290.985, {1.054,0.886,4284.73,2607.61,6.309,0.448,1617.45,114.621},{0.465,1.592,4472.49,3235.55,7.505,1.7
75,15467.9,286.802},10.654,0.667,3789.6,1530.43,2.666,0.854,4200.57,491.708 },{0.497,1..53300.1,39502.3,4.127,1.124,11711
5.,6103.15},{0.904,0.956,22643.2,8632.44,4.831,1.673,30068.4,746.332},{1.296,0.899,3190.55,1845.12,7.762,1.099,2274.73,10
8.232},10.771,1.547,16007.9,4586.6,7.558,1.694,26641.5,2021.22},{0.794,1.191,15768.,6042.57,5.679,0.722,10823.5,525.475},
{1.39,0.198,29873.5,7948.87,3.294,0.93,16596.9,3698.12 1, {1.122,0.449,29992.9,21495.9,4.548,0.813,24401.2,4803.91, {0.485,1
221,29869.7,12946.3,4.254,1.586,73058.4,1370.63},{0.961,1.025,4718.96,1410.06,5.225,1.513,5068.09,167.753},40.563,0.863,
72731.,37455.4,3.33,0.73,83541.9,6929.43},{0.946,0.748,4005.34,3243.93,5.305,1.46,5985.13,285.391, {0.663,0.951,24377.9,99
71.38,3.752,0.899,24551.6,756.929},{0.741,0.991,52909.1,41656.2,5.481,0.531,35751.4,1151.76},40.549,1.416,20224.7,10379.
8,6.2,1.489,46059.,2020.33},{1.569,0.519,27200.8,19207.4,7.843,1.33,24943.5,4537.97},{1.764,0.169,32319.1,264 52.2,7.037.0.
424,10485.9,3287.07},{1.226,0.235,50818.7,46462.3,4.126,0.449,19540.5,1610.},{1.415,0.119,38573.5,12328.8,3.125,1.484,31
031.7,4184.29},{0.589,0.902,38588.1,25910.8,4.019,0.999,64213.1,5411.08},{0.405,1.162,61548.4,30865.3,3.755,1.029,122136
.,1924.85},10.785,1.141,69909.2,66123.2,7.704,1.486,148039.,11166.6},{0.432,1.107,29842.,15146.5,3.766,1.757,100789.,4116



260

.11,{0.532,1.645,3293.08,510.428,5.723,1.656,6359.36,180.235},{0.842,0.784,74102.7,20026.5,3.463,1.208,73605.3,4190.1, {0.
97,0.939,25720.7,11273.3,5.53,1.323,28920.2,2500.3},{1.189,0.83,69798.7,24241.2,5.697,1.662,73642.8,5885.2},{0.512,1.537,
18483.1,8547.64,6.612,1.597,47801.1,2256.98},{1.38,0.918,69223.8,17429.7,7.087,0.605,23167.6,3149.79},{0.713,1.507,74962
8,27153.6,6.805,1.707,126622.,2111.95},{0.889,1.494,11914.4,965.549,6.875,1.064,9473.37,976.177},{1.226,0.653,5701.35,33
02.16,6.3,0.585,3087.41,748.942},{0.669,0.793,33105.6,6293.33,2.603,0.859,26786.4,965.101 },{ 1.265,0.52,54606.8,43906.8,5.
851,1.186,50299.6,3444.36,{0.504,1.989,31898.4,3999.54,7.301,1.43,54704.5,1276.77},{0.919,0.503,12913.9,9024.05,3.482, 1.
459,18431.7,818.667},10.762,1.122,69111.2,33368.3,5.294,1.614,110964.,1449.74},{0.638,1.046,31237.7,24588.9,5.104,1.772,
79459.7,1073.8},{1.226,0.65,38031.1,37635.8,7.207,1.36,46762.1,3824.36},{0.405,1.207,50958.5,18413.8,3.6,0.821,72820.1,10
36.18},{1.097,0.691,43207.2,19547.3,4.688,1.401,41872.9,1389.01},{1.275,0.203,67036.9,31793.3,3.229,0.836,34133.2,1652.7
1},{1.544,0.38,23419.3,18751.3,6.934,0.85,14538.4,2628.37},{0.721,0.755,27546.3,9392.93,2.986,0.45,12155.7,445.208},{ 1.28
,0.135,47025.8,41435.,3.803,0.411,16402.4,2126.26},{0.532,0.955,12648.,10295.7,4.062,1.628,36379.6,673.187},{1.125,0.473,
60743.8,56486.5,4.977,1.412,77756.2,3511.23},{0.652,0.78,35617.7,22065.6,3.593,0.952,50251.6,5095.09}, { 1.397,0.456,6006.
62,5027.57,6.469,0.445,1972.41,191.754},{1.336,0.051,11115.1,9175.31,3.51,1.613,14106.3,1832.86},{0.778,1.013,11294.9,80
64.98,5.878,1.531,22072.5,1837.36},{1.326,0.084,41442.9,28342.4,3.358,0.972,29570.7,3900.5},{1.,0.986,4063 1.8,18665.5,5.8
05,1.052,32224.2,714.285},{1.203,0.749,39376.1,18644.4,6.374,0.623,21405.1,4830.82}, {1.391,0.187,22473.9,2569.48,2.828,0.
502,5210.42,675.0341,{0.488,0.992,68968.3,45973.,3.727,1.765,217777.,5000.42},{0.516,0.978,63628.,43257.1,3.94,0.852,976
34.6,4808.96},10.518,1.041,63544.8,14194.7,3.036,0.885,69533.4,1594.56}, {1.351,0.399,47400.2,22484.,4.688,1.33,41528.9,62
33.29},{1.133,0.654,27535.5,23042.5,6.239,0.997,27070.8,3747.13},{0.475,1.299,56591.9,18134.7,4.564,1.19,109548.,6804.7},
{0.56,1.888,37981.2,8229.47,7.446,1.235,52923.6,764.506},{0.673,1.486,25627.5,2914.78,5.656,0.815,20075.4,1347.6},{0.787,
0.767,4420.32,4389.69,5.342,0.62,4417.37,641.293},{0.928,0.346,52581.,40292.,2.94,1.048,59127.6,5680.46}, {1.666,0.132,339
15.,4867.58,3.81,0.713,12080.4,3664.74},{1.518,0.585,18303.1,11858.,7.989,0.772,10825.9,2660.5}, {0.598,1.407,63480.1,5221
9.7,7.679,0.667,70520.7,2765.17},10.94,1.467,73397.2,17901.2,7.512,1.265,67090.3,3225.48},{0.96,1.369,40251.5,4550.5,6.56
8,1.709,47411.2,4417.94},10.859,0.683,72750.5,25102.9,3.278,0.65,39867.4,2084.83}, {2.301,0.204,24000.5,3637.64,7.748,0.41
3,4701.73,2143.01},40.541,1.432,3850.77,3546.29,7.763,1.265,9261.7,269.972},{0.841,0.569,27345.7,24227.4,3.995,1.084,401
05.7,5143.39},41.367,0.385,40415.5,14266.2,4.528,0.48,14113.1,3990.63},10.733,0.969,54931.2,45060.1,5.304,1.505,105242.,1
566.2},{0.775,0.421,49001.4,48930.6,2.86,1.71,110494.,1944.66},{1.052,0.643,2990.87,2245.46,5.484,0.742,2365.51,403.063 },
{0.429,0.98,30411.6,27041.7,4.025,0.849,64593.6,3640.52},{1.351,0.194,45732.6,18676.,3.426,0.641,18252.9,2802.5}, {0.86,0.
596,52420.5,34375.9,3.824,0.449,28709.9,4515.91},{0.427,1.113,18004.8,8963.96,3.673,0.821,27632.5,741.881},{0.781,0.979,
40979.5,10822.2,3.975,1.799,62399.6,1688.26}, {1.031,0.484,2120.32,434.823,2.883,0.622,867.441,85.453},{0.727,0.842,21987
.,9536.83,3.595,1.358,30954.8,979.217},10.912,1.466,44674.3,7393.58,7.869,0.403,15857.8,2437.19},{0.556,1.442,25893 4,211
74.6,7.888,1.316,64416.2,3817.89},{1.207,0.535,50632.1,34791.4,5.194,1.69,64164.3,3609.26 },{0.726,1.385,10502.1,2906.1,5.
756,1.19,11280.4,162.007},{0.969,1.215,56234.8,4487.97,5.323,1.001,33839.7,1566.59}, {0.775,1.037,9224.4,3428.21,4.775,0.8
26,7628.99,542.479},10.844,0.365,73412.8,62798.7,2.78,1.161,104535.,8914.43},{1.377,0.54,42018.3,31848.2,6.708,1.185,372
34.9,4583.85},{1.158,0.403,9035.51,7399.32,4.623,1.133,9726.09,1444.12},{1.329,0.779,21664.9,7417.53,6.091,0.491,5744.47,
305.2861,{0.46,1.61,28605.8,20904.,7.69,1.473,84586.1,1944.29},{0.592,1.108,40869.7,16997.9,4.411,0.6,33843.2,2348.97} {1
309,0.234,46555.,37950.,4.437,0.969,38219.9,6402.36},{1.386,0.079,61032.4,12211.3,2.601,0.686,22742.2,4523.53},{0.98,0.8
76,26328.2,16975.4,6.05,1.072,27993.7,2997.3},{0.929,0.561,36982.,25074.7,3.791,1.054,37700.8,1944.02},{0.507,1.596,3390
3.2,19171.2,7.274,1.183,67396.,2147.65},{0.672,1.154,6857.51,3407.21,5.259,1.415,12014.9,652.42}, {0.843,0.892,12340.3,980
.676,3.469,0.553,5010.18,441.685},{1.002,1.081,8273.68,4643.19,7.851,0.447,3937.19,691.969', {0.736,0.807,62779.9,13220.4,
3.002,0.661,37700.4,2329.67},4{1.349,0.115,61725.7,60949.9,4.377,0.551,35932.7,10476.9},{1.271,0.965,62730.6,20075.8,6.94
4,1.527,57541.8,5658.19},10.495,1.433,73039.9,54303.1,6.597,1.334,178122.,2725.07},{0.94,1.081,38354.,11057.5,5.657,1.211
,37580.2,3655.231,{1.495,0.855,67714.9,22494.5,7.838,1.625,60154.7,8659.99'}, {0.747,1.086,49488.6,34006.2,6.097,1.338,870
40.9,7118.9},{1.149,0.332,37731.6,20956.8,3.486,1.467,42550.3,4453.97},10.636,1.091,39739.9,34024.4,5.645,1.358,82517.7,2
046.46},{0.71,1.523,27444.7,3306.95,6.075,1.403,35314.6,2397.73},{0.723,0.894,55950.3,51132.6,5.069,1.412,108861.,2638.1
31,{0.854,0.637,41364.7,20685.8,3.413,1.551,60736.,3215.22},{0.709,1.288,2818.37,947.555,5.513,1.723,4890.01,171.774},{0.
846,0.87,8550.63,6864.62,5.687,1.261,13508.3,1345.35},{0.65,0.709,55299.4,21823.4,2.759,0.727,50600.3,4877.47},{0.522,0.9
01,55324.7,52443.,3.97,1.579,166871.,2061.57},{0.786,0.818,43901.2,17994.8,3.896,0.838,39071.8,4010.57},{1.321,0.481,348
20.3,4732.61,3.748,1.786,29124.5,2043.07},10.699,1.319,39919.2,17339.1,6.13,1.376,61980.8,2924.39}, {0.558,1.315,59464.6,2
6508.8,5.405,0.975,84323.1,4248.611,{0.525,0.872,70347.5,63135.3,3.726,1.382,179404.,2098.35},{1.072,1.21,28536.5,7882.1
7,7.6,0.94,21271.5,3403.52},10.837,1.029,73614.1,4457.5,3.719,1.177,56193.8,862.96 1}, {0.732,1.387,10532.2,4339.,6.627,1.49
1,16521.,718.434},{1.362,0.208,35818.4,22840.5,4.099,1.512,38119.,5171.79},{0.863,0.61,54668.4,47430.2,4.204,1.701,1 1330
4.9344.13},{0.867,0.957,20755.5,18481.8,6.612,1.43,36473.9,2668.67},{0.608,0.791,49521.8,35235.1,3.397,1.062,77201.8,192
2.45},{0.878,0.312,8417.5,6848.11,2.601,1.122,10474.2,621.715},{0.768,1.505,31964.6,11182.7,7.729,0.827,28046.2,2440.07},
{0.638,0.941,55757.9,27979.5,4.486,0.496,45822.,7691.32},{0.748,0.647,19591.,10351.3,3.061,0.889,19281.1,1062.07}, {1.265,
0.312,4580.79,1195.39,3.143,1.277,2970.06,59.43}, {0.801,0.709,37836.6,26219.2,3.89,1.569,64912.7,1532.05},{0.535,1.58,559
49.1,31731.4,7.422,1.713,155093.,5975.34},41.005,1.339,29126.,10055.3,7.49,1.281,25886.7,567.387},{0.738,0.992,40402.5,10
046.6,3.919,0.863,32790.1,1994.66},{0.734,1.053,59031.5,44012.,6.196,0.458,39880.3,4502.97},0.631,0.827,66227.4,60316.2,
4.234,1.483,163947.,9201.73},{0.933,0.588,38312.4,30694.3,4.22,1.767,68971.7,2776.18},{1.09,0.284,28355.1,20085.4,3.457,0
534,16680.5,4278.18},10.617,1.523,18798.1,12501.1,7.793,1.745,46310.2,928.232},{1.095,1.305,47650.3,6986.87,6.785,1.718,
45837.9,1890.5},{0.628,1.216,74028.7,65154.,6.726,1.513,185906.,9236.28},{1.254,0.823,11112.3,7158.68,7.259,0.686,5390.4
1,303.4},{1.415,0.338,2530.04,1200.22,4.793,0.881,1552.96,354.34},{0.416,1.464,70016.,65224.8,7.246,1.366,245891.,8598.65
1,10.495,1.662,52145.1,14925.9,6.857,0.63,52880.2,3812.911, {1.223,0.456,50982.4,42041.8,5.378,1.276,58571.6,8509.4},{0.86
3,0.63,11133.9,9945.74,4.266,1.379,17589.9,560.728},{0.684,0.848,40106.5,26969.3,4.141,0.972,53937.2,3873.27},40.743,1.32
7,35985.7,19843.7,7.094,1.306,55796.7,3563.57},11.2,0.306,50763.4,38220.,4.034,1.76,72612.5,6572.48 ,{1.284,0.451,40210.,
36107.2,5.796,0.765,24677.3,1655.73},10.754,0.825,56920.4,51198.6,5.775,0.429,46504.7,10194.8},{0.577,0.935,23838.,18327
.1,4.125,1.319,50592.6,1335.08},{0.521,1.757,56574.3,19650.9,7.675,1.46,124204.,6520.2},{0.462,1.642,12013.7,3592.81,5.84
1,1.655,28829.9,328.221},{1.327,0.266,20535.5,8384.1,3.63,1.55,19199.5,2109.6},{1.286,1.016,49759.2,17173.9,7.637,1.256,3
9317.,4772.57},{1.118,1.215,59020.8,8249.71,6.477,1.066,35605.9,2321.61},{0.693,1.003,12784.7,11414.3,5.588,1.31,24366.3,
869.89},10.975,0.774,54131.,4810.46,3.482,1.428,48746.7,4043.51},{1.026,1.178,40198.1,11551.8,6.952,1.025,32497.5,4250.7
2},{1.191,0.26,9934.87,5936.32,3.386,1.212,8577.62,469.301 },{1.05,0.78,13934.8,3224.49,4.257,1.295,11629.7,782.964}, {0.78
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7,1.265,71070.7,35395.4,6.45,1.266,90177.9,2569.17},{0.534,0.832,32678.2,31107.7,4.003,0.637,45893.1,4412.89},{0.474,1.21
,42738.9,29131.7,4.991,0.567,46638.3,1641.43},{1.259,1.051,23541.6,4625.93,6.5,1.488,17617.9,698.721},{1.014,0.341,36905.
4,16615.1,2.684,1.11,31053.8,1523.96},{0.997,0.699,53974.4,39389.3,5.392,0.608,35651.1,5338.17},{1.264,1.008,74679.6,342
88.2,7.717,1.565,72877.3,3884.65},{1.296,0.523,7741.66,5225.57,5.712,1.445,8234.68,848.8111},{0.548,1.253,44736.9,17309.1,
4.975,1.166,79005.6,6051.16},{0.481,1.02,30724.5,6701.51,3.025,0.422,19434.8,1503.26},{0.864,0.528,27863.4,15010.1,3.276,
0.446,14579.9,2703.97},10.886,0.385,46972.2,43931.2,3.229,1.145,67411.6,7129.8},{0.878,0.703,41001.4,8826.58,3.348,0.853,
30978.1,4876.8},{1.138,1.08,21729.2,8940.6,7.864,0.824,14791.,2515.56},{1.424,0.529,47092.5,35547.4,7.447,0.495,21425.7,5
966.01},10.747,1.231,22084.6,4823.13,5.257,1.142,24875.5,2373.67},{1.544,0.341,58503.5,38248.,6.087,0.724,28281.9,5045.8
2},10.629,0.609,24501.6,21697.5,2.99,1.552,62287.1,3618.57},{1.278,0.88,12737.2,6771.78,7.392,1.655,14098.4,1099.01},{1.3
88,0.754,53499.5,6418.46,5.737,0.505,15101.6,3332.1},{1.476,0.794,4298.32,1764.32,7.689,0.981,2409.63,317.08}, {0.586,1.63
4,13154.4,4427.75,6.956,1.678,27658.6,1054.93},{1.328,0.074,67193.3,18780.3,2.521,0.663,24187.3,2709.54},{0.721,1.193,32
779.6,32018.,7.313,1.204,55701.5,891.592},{0.803,0.428,2781.15,2544.49,3.009,0.866,3238.93,299.095},{1.075,1.008,12013.8,
6105.27,7.258,0.608,6518.75,959.966},{1.427,0.13,13794.4,1422.94,2.708,0.987,6120.16,842.918},{0.467,1.621,18448.5,7996.
04,6.717,1.158,36854.5,1504.43},{0.504,1.964,18438.1,3648.49,7.912,1.523,37867.8,1549.93}, {0.506,0.985,16694.7,3630.81,2.
857,0.75,16708.2,847.272},{0.987,0.852,66544.3,66085.3,7.147,0.966,75677.1,7564.59},{1.159,0.968,11464.4,1600.14,5.31,0.6
7,4052.88,210.717},{1.346,0.422,63117.7,38643.7,5.318,1.087,52748.9,10097.1},{0.5,1.197,2303.46,2085.72,6.063,0.65,338 1.5
6,243.654},10.542,1.126,3553.29,2167.,5.185,0.626,4248.63,470.086},{1.122,1.211,7697.99,538.343,6.08,0.581,2299.96,122.97
4},{1.222,0.189,22096.1,19204.7,3.732,1.79,32319.6,1936.25},{0.451,1.458,62027.3,31559.,5.63,1.304,141705.,2445.23},{0.54
,0.787,39023.5,29804.6,3.152,0.661,43844.6,1003.4},{1.197,0.28,23852.3,19521.1,4.091,1.212,26571.5,4138.65},{0.84,0.961,2
6672.2,19856.7,5.714,1.142,32677.1,684.884},{0.93,0.681,48671.7,44050.9,5.114,1.076,59481.2,4301.34},{1.258,0.851,11398.
5,7007.36,7.391,0.991,7935.83,524.728},{0.853,0.429,40819.1,31676.1,2.967,1.513,69366.3,4075.62},{1.796,0.191,8142.34,12
13.76,4.734,0.753,2845.72,851.01},{1.444,0.084,16490.3,12192.7,4.083,0.616,7217.25,1079.21},{0.726,0.895,60589.9,59538 4,
5.418,0.723,65720.2,3683.85},{0.504,1.085,61605.8,27003.1,3.973,0.633,65442.9,4736.42},{1.173,0.843,6421.81,1603.25,5.31
8,0.517,1983.42,168.692},{0.393,1.299,3996.15,2077.14,4.43,1.615,12894.9,166.72},{1.524,0.321,63611.1,57921.4,6.789,0.778
,40479.,8590.121,{1.221,1.045,48063.8,2481.9,5.525,1.757,38794.2,1750.33},40.764,1.496,42581.,16575.2,7.36,1.783,74358 2,
2719.29},{1.513,0.104,40904.9,8539.71,3.216,0.562,12004.9,2765.28 ,{0.913,0.643,41753.,39374.3,4.752,1.181,54830.5,1754.
98},{1.277,0.776,10718.5,5573.95,6.622,0.628,4446.84,348.5111},{1.197,1.217,59169.6,12258.1,7.64,1.562,56600.7,6641.46},{
0.6,1.225,74977.9,43543.7,5.93,0.673,82310.,7869.25},{1.26,0.607,30394.,17774.4,5.972,0.649,16102.2,2998.48}, {1.652,0.679,
28998.8,8494.51,7.594,1.139,17211.,3569.39},{0.727,1.004,65610.5,37271.6,5.119,0.72,60791.3,5882.78 }, {0.874,1.212,63196.
5,43079.6,7.517,0.595,38628.4,1455.57},{0.819,1.095,23347.5,9567.41,5.613,0.972,23248.7,2256.23},40.767,1.277,5246.42,28
66.25,6.833,0.798,4714.5,273.837},41.19,0.444,15265.9,12810.1,5.031,1.352,17936.3,1679.34},{1.213,0.713,25920.6,9777.06,5
496,0.797,14660.4,2279.53},10.994,0.793,63090.5,46551.,5.634,1.046,60752.3,2216.43},{1.028,0.212,54675.4,36970.2,2.581,1
.669,77494.8,2817.531,{1.002,0.822,44123.9,33035.1,5.873,1.4,56133.3,1595.98}, {1.554,0.146,8583.27,1830.64,3.623,0.767,36
26.2,1022.93},{0.685,0.959,26742.3,18705.5,4.754,0.714,25570.6,1133.59},{0.859,1.049,22253.3,4056.16,4.712,0.908,16847.6,
1847.77},{0.731,1.555,20008.2,7732.71,7.836,0.778,17007.5,1100.46},{0.876,1.052,53086.9,46621.8,7.046,1.085,63657.5,1219
321,{0.457,1.476,21511.3,15618.3,6.596,1.04,44025.3,708.062},{0.922,1.417,36569.3,13556.6,7.684,0.693,19871.9,609.382} {
1.175,0.535,34494.1,33682.2,5.999,0.429,14371.8,1575.581},{0.442,0.908,7237.26,5127.22,3.257,1.755,26793.2,1122.42},{1.53
8,0.87,31174.,7488.8,7.85,1.133,18568.6,3390.94}, {1.322,0.595,31528.2,28743.5,7.288,1.105,29130.3,3228.8},{0.449,1.794,52
839.9,9941.77,6.185,1.711,126768.,2422.53},10.975,0.908,33471.9,9272.79,4.794,1.567,39742.1,3696.01},{0.74,1.683,8916.5,1
785.45,7.617,1.069,8856.19,533.8811, {0.666,1.797,3774.86,710.441,7.773,0.918,3479.38,171.6641,{0.863,1.187,20396.4,15086
5,7.675,0.958,21924.5,1331.82},{0.734,1.064,30011.7,17962.6,5.272,1.438,49378.4,1412.12},40.874,0.88,47391.8,10827.7,4.0
68,1.03,40825.9,4375.52},{1.519,0.57,43823.4,11725.,6.051,0.603,15450.4,3756.85},{1.163,1.14,61135.9,13221.9,6.816,1.76,6
4599.8,5621.93},{1.153,0.803,74291.4,18141.2,4.958,1.032,46739.7,4035.},{0.768,1.154,25685.1,8729.36,5.215,1.707,42737.9,
2594.821,{0.88,0.883,25224.4,11911.7,4.73,1.21,27877.,1572.53},{1.272,0.598,10615.6,884.393,4.004,1.407,7694.55,1096.17},
{1.494,0.277,59183.9,22622.9,4.572,0.776,30051.9,8089.46}, {0.865,1.074,44036.2,23495.1,5.976,1.189,50549.8,2587.61},{1.3
31,1.113,15546.4,1089.81,6.744,0.878,6245.29,555.109},{0.6,1.734,46246.3,15935.7,7.498,1.591,86341.4,1610.26},{0.71,1.646
,57579.9,4849.55,6.82,1.159,63052.5,5643.45},{0.598,0.848,42092.1,27794.2,3.672,1.509,99684.3,6728.37},10.454,0.731,8119.
09,7981.93,2.824,1.745,32091.9,658.773},{1.198,0.597,58044.2,16844.2,4.615,0.423,18368.9,4147.69},{1.296,0.283,16280.8,9
339.39,4.08,0.553,6908.4,1315.49},{0.523,1.404,40404.5,14052.8,5.435,0.531,31745.3,1774.83},{1.135,0.941,38902.8,16157.9,
6.212,1.646,42347.3,1723.9},{1.136,1.182,21057.6,5347.01,6.872,0.877,10740.1,374.553},{0.792,0.6,73846.3,73095.6,4.082, 1.
128,123298.,13521.1},{1.192,1.289,43237.7,6435.76,7.326,1.507,34323.,1915.73},{0.506,0.808,51409.7,27080.,2.659,1.215,96
768.6,1430.81},{0.474,0.925,37401.2,27342.2,3.519,0.904,66791.2,2579.56},{0.512,1.778,66375.,13750.6,7.073,1.417,132447.,
7880.811,{0.736,1.294,2408.7,248.46,4.847,1.456,2948.52,177.295},{1.024,0.361,30516.6,15350.8,2.89,1.03,23788.9,643.521},
{0.686,1.18,30923.7,17868.3,5.727,0.658,25452.2,1130.37},{1.227,1.065,8806.48,2366.89,7.254,1.233,6916.85,914.65}, {1.006,
0.635,57042.8,16706.7,3.528,1.687,65442.3,2759.28},{1.211,1.183,23313.,5537.3,7.477,1.69,22962.3,1917.87},10.725,1.019,25
407.8,2394.7,3.574,1.263,28076.7,2290.22},{0.647,0.839,67615.5,42590.2,3.868,0.67,66854.7,5972.9},{0.795,0.533,25092.8,20
625.2,3.379,1.187,39828.6,4274.71},{1.377,0.222,12481.4,6608.81,4.074,0.645,6045.34,1467.78},{1.298,0.572,23120.,13373.1,
5.789,1.507,25404.6,3469.52},40.776,0.769,23742.8,5402.62,3.016,1.056,21442.1,1097.31},{1.375,0.216,8408.97,906.141,2.90
6,0.987,4260.53,869.277},{1.289,0.067,19637.6,18641.5,3.574,1.679,26584.,1626.12},{1.117,1.383,36905.8,2231.48,7.024,1.33
3,26549.5,1994.86},{0.938,1.167,32804.5,15245.1,7.532,0.611,21246.3,3457.01},{0.885,1.503,74836.8,6617.71,7.016,0.755,43
601.1,4829.8},40.604,1.377,15899.,14521.4,7.772,0.786,21176.7,655.604},{1.242.0.643,52307.8,49913.,6.965,1.548,65435.6,14
02.44},{1.156,0.816,29861.,7300.68,5.083,0.409,7529.24,727.879},{0.671,0.896,16006.5,12599.1,4.508,0.991,22516.3,864.884
1,41.347,0.989,62511.3,23372.,7.923,1.576,58909.,6361.52},{0.517,1.998,52419.,13057.4,7.959,1.761,113780.,779.725},{0.746
,1.552,8525.76,851.989,6.12,1.521,10508.,476.459}, {0.462,1.483,5372.27,4382.76,7.621,0.7,8739.46,520.8971, {1.035,0.753,50
788.4,7651.77,3.898,1.401,46580.5,5179.53},40.775,0.601,15145.5,12635.2,3.936,0.477,11713.4,2294.42},{0.436,0.731,13398.
9,11668.2,2.687,1.355,43366.7,2425.78},{0.976,0.62,33885.,18136.5,4.115,1.247,38897.7,4319.42},{0.644,1.357,39015.4,3333
0.1,7.568,1.648,96729.5,2054.2},{1.573,0.8,66713.1,5900.74,6.596,0.671,19590.,3312.99},{0.671,1.257,4110.19,3782.9,7.208, 1
.646,9932.73,137.673},11.027,0.945,35963.8,32067.2,7.444,1.334,46131.3,1340.99}, {0.465,1.055,44093.,18779.1,3.395,1.702,1
22275.,3424.66},{0.441,1.186,11583.3,8045.53,4.656,1.219,29146.,861.337}, {0.608,1.387,5779.29,1782.32,6.565,0.515,4650.2,
683.721},{0.941,0.485,13564.,11779.4,3.809,1.788,24688.8,512.466}, {1.604,0.035,39903.,4218.52,2.979,1.079,19251.,4392.6},
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{0.716,0.953,49198.8,45905.4,5.705,1.264,95394.6,6897.25},{0.475,1.712,74027.4,22157.3,6.367,1.725,183020.,2993.55},{1.0
19,0.282,17294.2,16120.7,3.396,0.866,17441.9,2857.76},{1.277,0.36,64452.1,57699.5,5.143,1.537,80643.,6247.33},{0.603,1.78
2,31514.6,2621.98,7.082,0.513,18041.9,1440.52},{0.923,1.346,47296.3,3214.25,5.987,0.64,20662.1,1863.9},{0.806,0.54,30732.
1,20758.5,3.344,0.531,22228.3,3965.47},{0.884,1.188,11702.5,3672.93,5.846,0.788,7407.21,343.289},{0.451,1.075,28311.9,60
16.75,2.91,1.55,62721.7,1702.1},{1.662,0.022,33640.6,26531.8,5.071,0.585,14575.1,3985.43},{0.813,0.905,3754.09,3266.81,5.
606,1.119,5037.15,138.138},10.99,0.339,74073.9,47943 .4,2.92,1.203,77234.2,2663.35},{1.415,0.336,52625.,42751.6,5.709,1.57
9,63054.6,8820.3},{1.119,0.938,74676.8,32266.7,6.1,1.734,85346.5,1801.2},{0.909,0.668,4868.85,4798.67,5.14,1.554,9315.4,7
75.552},11.674,0.217,3018.75,1839.45,6.029,0.499,1041.12,302.784}, {1.187,0.389,47650.6,9100.3,3.049,1.495,41355.5,4862.9
81,{1.051,0.787,70573.6,59468.5,6.362,1.473,98047.4,5078.12},{0.635,1.33,18534.1,17970.4,7.749,1.364,40898.1,838.1 18}, { 1.
598,0.737,27664.8,5484.59,7.224,0.744,10734.2,2468.54},{0.42,0.988,15027.7,13609.3,3.832,1.413,49872.4,783.341},{1.2,0.85
3,52575.4,25659.4,6.446,0.879,31231.1,1923.06},{0.829,1.035,20685.2,13304.6,6.061,0.477,11128.,848.418},{1.133,0.737,159
03.4,13019.4,7.048,0.852,14517.,2755.78},{0.812,1.223,53124.6,18080.3,6.099,1.348,71441.1,7052.6 },{1.155,0.787,24688.,635
1.43,4.986,1.666,26026.2726.41},{1.259,0.183,67872.,29252.4,2.987,1.75,72071.3,4303.53},{1.547,0.81,20873.2,1611.19,6.55
7,0.817,7826.45,1520.66},{0.626,0.999,4268.38,3028.11,4.963,1.044,7313.24,689.894},{0.722,0.591,2828 3.1,27001.9,3.405,1.1
65,46476.9,1350.26},{0.653,0.869,52927.6,4384.79,2.723,1.104,57439.8,5457.73},40.662,0.811,18790.,5162.86,2.881,1.516,30
240.6,1760.52},{1.359,0.406,51281.1,37920.9,5.652,1.119,45207.7,7403.76},{0.853,1.547,33983.6,2536.92,6.532,0.477,1 1209.
5,552.767},10.752,0.566,36498.5,18849.7,2.791,0.764,32920.2,3529.81}, {0.862,0.601,23274.5,16673.,3.774,1.603,40683.2,263
5.78},{1.253,0.496,56416.2,40719.5,5.353,1.447,61217.5,4294.86},{1.209,0.265,71899.,68235.9,4.311,1.24,82439.5,9571.63}, {
1.022,0.265,3564.79,3115.49,3.173,1.303,4860.26,540.9391, {0.768,0.961,35440.6,31491.8,5.845,1.637,77554.9,3876.03},{0.50
9,1.321,21864.1,17350.,6.348,1.2,51161.3,2145.03},{0.91,1.601,46821.6,5599.16,7.411,1.451,46138.5,2327.7},{1.35,0.067,415
6.79,3443.42,3.681,1.045,3398.54,453.913},{0.839,1.244,38522.3,16053.5,7.206,0.729,32196.6,4883.14},{0.814,0.952,13492.3,
5943.05,4.635,1.375,17709.9,832.992},10.666,1.914,56057.4,5508.03,7.958,1.769,94361.4,5189.27,{0.49,1.414,23592.5,3019.
76,4.151,1.706,47817.8,617.729},{1.129,0.341,70191.9,31901.6,3.293,0.991,56252.6,9972.65},{0.989,1.218,59804.3,9073.04,6.
125,0.981,41203.5,4406.49},{1.127,0.756,15014.7,2377.02,4.128,1.758,13936.8,295.46}, {1.039,0.464,5685.77,940.927,2.667,1.
481,4998.69,236.662},{1.181,0.365,27903.4,22178.5,4.332,1.588,36211.6,2223.63},10.616,0.958,18793.1,15842.9,4.833,0.878,
27798.,1765.43},{0.934,1.2,19851.,4655.7,6.023,0.926,14062.8,1183.67},{1.117,0.479,30963.5,3519.34,2.931,1.602,28 192.1,28
91.1},{1.176,0.16,32114.7,30218.8,3.568,0.606,20976.3,4624.37},{1.254,0.505,72776.6,57391.,5.723,1.039,62190.6,6905.99 1, {
0.561,1.074,18754.6,2454.36,3.276,0.596,13016.1,922.398},{1.519,0.682,68143.3,28087.2,7.292,1.298,51849.5,8795.89}, {1.25
1,0.411,40981.4,29483.3,4.883,0.522,16890.2,1901.41},{0.993,1.422,30868.3,9092.12,7.951,1.665,37509.5,2349.65}, {1.455.0.5
48,45747.8,37234.9,7.655,1.203,42453.7,6864.11},{1.134,0.877,27293.,6769.78,5.084,1.494,23101.9,507.78 },{1.025,0.802,509
21.5,6189.44,4.083,0.873,30453.4,4444.95} ,{1.436,0.505,64661.3,44323.4,7.127,0.508,29859.3,9026.42} ,{0.652,1.465,2230.3,1
564.22,7.967,1.745,5518.33,209.305,{0.661,0.791,50026.8,28843.1,3.348,0.76,46566.7,789.505},10.756,1.714,11665.3,700.06
5,6.85,1.018,9166.48,409.991},{1.334,0.176,20245.6,2649.58,2.612,1.73,17234.4,2263.52},10.616,1.008,55173.1,28161.6,4.391
,0.948,77460.9,7387.25},{0.911,1.069,58029.,48520.4,7.297,1.555,94728.8,2418.06}, {1.035,0.359,56634.7,47023.,3.723,0.623,
38403.2,6162.68},{1.298,0.492,55869.3,15168.7,4.177,1.079,33211.8,3127.37},{1.049,0.173,55143.7,50896.9,2.918,0.806,4765
4.3,6398.72},4{1.24,0.751,49564.6,25393.4,6.114,1.671,54465.1,3053.94},{0.807,0.747,72519.,24655.2,3.671,0.528,42541.7,741
5.77},{1.051,0.511,45249.6,36212.7,4.686,0.686,33222.5,5370.76},{0.852,0.816,54800.1,45589.8,5.553,0.941,68367.8,8740.8},
{0.689,0.845,17855.,11737.8,4.117,1.431,34892.3,2583.41},{0.586,1.614,14000.5,3562.59,7.234,0.564,11132.6,1143.66},{0.58
1,1.654,7766.65,4162.81,7.965,0.749,8208.32,220.432},{1.508,0.647,62829.1,37131.3,7.995,0.866,38165.8,7816.8},{1.196,1.40
6,26329.1,1564.57,7.982,0.744,10791.7,1360.33},40.451,1.067,19592.,13219.7,3.969,1.535,59103.5,1508.27},{0.604,1.429,112
94.2,4125.33,6.05,1.437,20776.2,1118.67},{1.032,1.213,68496.5,27919.5,7.865,0.874,51061.9,6469.79}, {0.825,0.816,5362.85,3
324.02,4.419,1.627,8900.78,236.19},{1.296,0.352,19106.5,14954.8,4.863,1.113,15328.7,634.833 },{1.284,0.123,67666.1,22290.
4,2.654,1.283,51954.5,6734.07},{1.394,0.124,2030.58,114.237,2.502,1.178,1081.37,180.22},{1.307,0.036,45662.3,31866.1,3.05
7,0.766,25468.8,2740.75},{1.21,0.524,62794.,29495.5,4.5,1.715,71047.5,4697.28},{0.837,0.419,20135.3,13189.1,2.686,0.488, 1
0830.,905.757},{1.391,0.507,74554.6,62109.4,7.111,0.609,40195.5,8729.},{0.601,1.206,31185.6,11728.2,5.411,0.47,23038.,315
4.32},{0.563,1.403,23710.2,11685.7,6.737,0.622,25232.,2548.25},{0.955,0.659,43391.,22124.8.,4.224,0.563,23553.7,3189.46 },{
0.569,1.25,61997.,10303.3,4.285,0.814,62156.7,5025.7},{0.667,0.716,49678.8,48301.4,3.866,0.764,60128.9,2635.8},{0.767,0.8
24,72716.7,59630.4,4.644,1.515,135038.,2825.25},{0.992,0.876,46760.8,44789.4,7.526,0.895,52502.1,7783.15},{0.769,0.543,3
2616.,16443.7,3.023,0.417,19790.1,4820.02},4{0.75,1.025,52642.8,22306.6,4.647,1.202,65276.4,3111.77},{0.627,0.92,27408.,13
329.2,4.091,0.641,27305.6,3758.19},{1.152,0.936,71378.6,30244.1,6.879,0.7,40009.8,6515.58},{1.156,0.594,47376.7,20214.4,4
.641,0.774,27709.3,4075.4},{0.694,0.618,49391.5,39010.4,3.13,1.031,69413.3,2613.38},{0.843,0.875,4996.7,4770.11,6.169,1 .4
62,9935.93,968.57},{0.492,1.245,8011.54,2997.8,4.348,0.605,7338.73,262.354},{1.01,0.435,43307.8,28001.1,3.444,0.99,35826.
1,759.674},{1.489,0.817,12512.,4274.17,7.61,1.226,8505.18,1261.54},{1.001,0.658,67687.3,66140.9,5.6,1.034,76177.,5334.25}
,{1.289,0.057,61390.2,38485.6,2.939,1.777,74247.1,5304.97},{0.905,0.298,54599.9,50978.7,2.858,1.144,74610.6,6811.52},{0.9
51,0.603,16294.9,3713.94,3.049,1.704,19676.6,1354.75},{1.398,0.404,12830.9,6484.36,5.155,0.708,6303.73,1243.85}, {0.988,0.
422,49086.2,42238.2,3.774,1.192,60454.,4440.96},{1.174,0.845,37696.2,17174.6,6.133,0.986,25582.1,1874.32},{0.753,1.317,1
2191.4,6401.51,6.904,1.262,17362.9,963.786},{1.204,1.053,20749.2,8461.48,7.429,1.126,15027.6,969.66},{0.77,1.172,30673.8,
20007.7,6.274,1.654,55792.9,786.015},10.451,1.084,18767.6,12781.3,4.062,0.929,34190.3,781.895},{0.507,1.032,69697.8,4131
4.8,3.862,1.669,192517.,4858.61},{0.618,1.166,18720.,14559.2,6.266,0.835,27213.9,2441.47},{0.7,1.226,52953.,8982.76,4.787,
0.945,50250.8,4552.111,{0.898,0.788,17218.1,9919.63,4.781,1.163,20754.8,2230.41},{1.067,1.029,37155.5,16972.1,6.5,1.283,3
4198.5,1132.23},{1.348,0.607,21226.5,11965.3,6.244,0.722,10499.6,1323.37},{1.58,0.573,27258.2,1942.08,5.291,1.01 1,12004.
9,2278.62},10.766,1.132,62747.8,5780.38,4.214,1.292,66627.1,5126.841,{0.621,1.139,9271.66,5193.7,5.539,0.804,11980.2,137
6.77},{0.827,1.025,40851.2,34775.9,6.444,1.329,63327.5,1605.97},40.597,1.36,36771.2,16182.2,5.91,1.555,78378.2,4393.99}, {
0.858,1.308,39492.9,17755.6,7.328,1.46,56802.2,4595.98},{0.802,1.17,8851.1,746.623,4.373,1.775,11459.3,501.428},{0.532,1.
455,61460.1,55070.5,7.831,0.569,67548.1,2238.94, {1.35,0.535,68704.3,43363.6,5.908,1.616,73982.,5786.92},{0.816,0.744,1 1
527.8,9428.14,4.459,1.598,21212.1,483.988},{0.47,1.159,37060.,18028.5,4.43,0.761,54373.3,4388.87},{0.733,1.058,24893.8,27
99.87,3.927,0.426,9662.63,963.435},{1.363,0.137,50222.4,35492.8,3.869,1.787,64593.5,8047.78},{1.285,0.156,47327.2,265 0.
1,3.236,1.177,35124.6,1260.45},{0.862,1.173,69735.5,17032.3,5.766,0.723,45672.1,5570.8},{0.841,0.506,66548.4,48442.7,3.19
2,1.697,124915.,6825.58},{1.091,0.7,11387.1,2504.12,4.31,0.864,7196.79,1299.84},{1.521,0.249,60138.8,58739.1,6.545,0.593,
34230.5,10252.5},{1.253,0.201,13260.3,12119.5,4.09,1.352,15397.7,1593.56}, {0.569,1.836,6819.76,775.871,6.849,1.777,13082
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.9,478.788},{0.909,0.526,3456.62,2571.2,3.775,1.206,4691.48,543.035},{1.307,1.074,35885.5,6563.81,7.147,1.708,32795.6,360
8.58},{0.979,0.805,21622.4,16398.8,5.849,0.633,13867.2,1134.97},{0.861,0.877,35557.5,21956.3,5.69,0.614,28738.2,5469.45} ,
{0.582,0.877,60063.4,6041.8,2.502,1.197,77789.1,5675.85},{0.484,1.328,57462.2,31526.3,5.443,1.776,183802.,8750.7},{0.991,
1.147,44929.8,22869.3,7.493,1.086,44663.8,4781.21}, {1.045,1.098,3629.8,704.388,5.88,0.514,1225.42,111.494},{1.183,0.764.,6
587.76,5590.06,7.27,1.382,8002.23,676.251},{0.648,1.293,25264.3,25150.2,7.978,1.321,57561.8,3115.94}, {1.286,0.924,64495.

9,18931.2,6.474,0.867,30439.5,1732.74},{1.072,1.431,20284.,1118.85,7.498,0.512,6484.55,843.462}, {1.427,0.086,68779.5,305

65.8,3.333,0.542,23164.,4194.7},{0.969,0.754,27644.2,6526.66,3.776,1.133,21751.,1296.44},{1.107,0.676,62239.3,58723.2,6.5

29,1.447,93971.5,11482.2},10.663,0.994,66753.2,8143.01,3.283,1.004,64675.4,4593.7},{0.446,1.329,36313.3,14250.2,4.791,0.9
46,62216.9,3448.24},{1.238,0.757,11089.1,3929.42,5.865,0.417,3198.88,523.862},{0.649,1.127,17926.9,7002.62,4.729,1.096,2

4379.1,1792.08},{0.622,1.243,11664.7,6507.52,5.987,1.236,21645.3,1810.65},{1.135,0.76,19514.9,6927.78,5.216,1.296,18432.,
2521.},{0.644,1.411,24565.3,3885.38,5.178,1.24,30403.8,1456.52},{0.492,1.507,30867.8,19464.6,7.207,1.333,80465.9,4884.72

1,10.443,0.96,47243.9,28521.1,3.277,1.771,163061.,5663.46 },{1.325,1.229,53676.8,9131.51,7.836,1.141,29116.5,1439.69},{0.5
89,1.101,42354.1,33025.2,5.535,0.746,56148.3,4353.1},{0.435,1.591,46265.7,9176.63,5.264,0.564,40035.2,1476.13},{0.595,1.2
36,38724.9,32763.2,6.634,1.678,114753.,6887.34},{0.634,1.293,26160.4,22626.5,7.093,1.779,72072.7,1815.5},{0.753,0.788,46
50.47,2455.01,4.071,0.553,3349.41,494.235},{1.267,0.696,17538.3,4056.03,4.851,1.057,9769.7,609.01 },{0.702,1.242,20806.9,9
635.37,6.143,0.569,15024.5,1431.87},{1.252,0.332,56343.5,52702.1,4.892,0.999,46619.7,2779.47},{0.642,0.869,12296.2,11 628
4,4.638,1.233,25371.2,1431.43},{0.984,1.096,15964.3,11218.9,7.661,1.477,22464.8,1345.33},{1.057,1.228,64988.9,16032.5.6.

824,1.399,59916.5,4029.3},{0.744,1.29,37940.8,23638.8,7.193,1.469,69572.4,4741.17},{0.764,0.994,43386.,5731.03,3.575,1.50
6,51012.9,1625.62},{0.452,1.44,52124.6,44143.9,6.929,1.211,139986.,4305.17},{1.573,0.741,70007.1,17136.7,7.115,1.492,520

11.6,8665.16},{0.455,0.903,45989.7,17779.5,2.806,0.661,54859.7,4326.59},{1.056,1.461,14509.8,1738.02,7.542,1.179,10292.3,
736.8911,{0.444,1.428,31913.1,29729.8,7.239,1.582,123170.,5087.441,{1.15,0.676,63892.3,32729.8,5.233,1.164,55415.9,5079.

79},40.723,1.004,20584.7,19872.9,5.937,1.008,29270.,649.364}, {0.59,1.241,3623.49,2282.48,5.984,0.599,3514.77,256.395}, {0.
495,0.99,3066.17,2863.47,4.54,1.104,7428.83,415.563},{0.654,1.282,25845.1,12734.5,6.167,1.079,38117.5,3187.16}, {0.406,1.0
09,34064.8,32726.7,4.07,1.111,97986.8,2989.56},10.962,1.402,25463.6,4083.87,7.16,0.825,15403.6,1601.28},{0.849,0.764,287

64.8,15532.9,4.201,1.794,53195.4,4426.74},10.485,1.634,50479.6,12513.5,5.675,1.444,96406.9,1016.38 },{0.44,1.695,44616.4,1
1208.6,5.745,1.644,106487.,738.394},{0.594,1.568,73906.7,5064.49,5.204,1.529,109554.,3447.17},{1.348,0.792,60973.6,34574
.7.547,0.814,33898.2,3920.2},{0.888,0.709,20108.3,11860.,4.399,0.652,14512.7,1998.05},{0.639,1.146,57622.1,17499.1,4.571,
0.845,59464.7,5208.94,{0.831,0.82,60212.8,21096.1,3.749,0.865,44597.7,1586.31},{0.991,1.377,44037.7,4788.66,6.625,1.215,
34199.9,2548.},{0.56,1.425,21957.9,15137.5,7.174,1.774,67108.5,3671.41},{0.997,1.413,67036.5,6229.81,6.888,1.235,53638.5,
4871.08},{0.623,1.063,14321.4,4275.33,4.07,0.867,15580.9,1439.33},{0.56,1.464,64373.6,41219.8,7.377,0.943,104534.,6775.6

4},10.407,1.81,55738.,29554.3,7.859,0.561,63077.4,1354.58},{1.411,0.166,21777.7,7713.84,3.4,1.013,12174.3,1517.24},{0.716
,0.932,34217.3,13842.,3.962,0.852,31215.5,1608.01 1}, {1.392,0.641,43677.7,30976.9,7.467,1.029,33811.6,5064.64},{0.78,0.957,

61498.8,28346.5,4.57,1.728,108688.,5682.75},{0.91,0.528,45729.5,34499.1,3.628,1.585,71186.,1042.64", {0.889,0.942,24637.1,
14040.1,5.671,1.387,35954.6,3800.99}, {0.987,0.258,65779.1,62143.1,3.05,1.18,84263.6,6887.61},{1.352,0.767,38857.1,14463.

7,6.593,0.593,14413.8,2141.91},{1.667,0.096,56812.,6970.49,3.594,0.518,15701.1,5661.51},{0.743,1.258,42369.,23312.8,6.438
,0.574,27358.4,1097.27},{0.634,0.989,4849.9,1137.38,3.834,0.407,2587.08,381.171},{1.343,0.883,74802.1,11939.4,5.884,1.175
,A41175.3,2463.481,{1.138,0.979,26150.1,9543.14,6.54,1.497,27886.8,3101.92},{0.547,0.829,42764.7,35913.2,3.533,1.4,104902.
,2387.351,{0.855,1.276,17989.1,10429.2,7.521,1.035,19006.3,1052.09},{1.099,0.76,44202.5,27198.7,5.984,1.181,46816.,6296.5
71,11.001,0.93,20629.3,8425.77,6.271,0.436,9355.56,2083.49}, {1.233,0.393,30866.,1 1813.7,3.674,0.941,16988.6,629.736},{0.9
44,1.112,61935.9,32851.8,6.934,1.207,71081.8,6599.5},{0.779,1.227,65689.2,53004.,7.493,1.465,119367.,4396.07},40.752,0.48
5,29642.,25917.2,2.974,1.397,57920.6,4814.48},{1.106,0.566,63963.1,63253.,5.864,0.733,50852.9,6920.2},{0.777,1.135,59688.
6,19832.8,5.353,1.138,70474.3,7111.65},{0.858,1.071,15080.5,5038.48,5.123,0.721,9098.09,407.246}, {0.696,1.349,5500.95,29

04.18,7.761,0.586,4942.48,718.077},{1.159,0.668,5987.91,1997.48.4.521,1.796,6569.17,303.329},{1.107,0.897,5124.6,3288.22,
6.948,1.601,7020.34,673.2},10.552,1.312,6946.79,4486.21,5.899,0.862.9466.87,255.645},{0.913,0.883,31512.2,3035.05,3.714,1
.166,24886.9,1930.28},{1.264,0.943,5973.71,2637.06,7.207,0.773,2835.95,155.037},{1.213,0.921,26895.5,11297.2,6.885,1.242,
23209.1,2663.32},{0.591,1.641,39377.8,19408.2,7.528,1.53,78317.,940.088},{1.219,1.06,33736.1,11970.2,7.414,0.87,18677.4,1
664.43},10.631,1.227,42903.1,34025.8,6.888,0.72,53372.,4841.98},10.554,1.234,13479.5,6725.94,4.842,1.781,33441.6,453.106

1,41.335,0.72,42120.9,25709.1,6.981,1.524,42801.3,3231.27},{0.493,1.101,18899.6,12110.3,4.391,1.314,45573.7,2026.26 },{1.8
62,0.111,43053.6,14264.1,5.369,0.479,12718.9,5214.59},{1.019,0.267,41074.5,33019.2,3.037,1.668,68311.9,6790.32},{0.769,0.
634,69626.9,55848.7,3.582,1.76,149880.,4433.67},40.51,1.198,18595.7,9420.58,4.522,1.279,37199.4,956.43 1}, {0.538,0.985,32
965.5,6495.03,2.782,1.623,60213.,401.447},{0.455,1.719,5580.2,2513.32,7.575,0.889,9217.52,460.309},{0.953,0.536,36532.,29
506.6,4.098,1.722,64868.8,4077.1},{1.581,0.691,42470.,10765.6,7.083,0.973,22446.3,4999.89 1, {0.975,0.854,59500.7,51992.5,6
576,0.752,48805.8,4077.76},{1.325,0.32,23188.6,16073.6,4.633,1.774,28716.6,2178.79},{1.299,0.003,4647.74,3794.62,3.066,0
972,3809.77,659.319},10.829,0.468,11497.4,11289.5,3.471,0.715,11278.5,1139.32}, {1.493,0.766,15362.9,6041.19,7.687,0.988,
9121.99,1633.91},{1.12,1.021,71981.5,45333.6,7.866,1.47,87997.5,7614.34},10.871,1.129,27455.7,4035.52,5.041,0.847,18627.

7,2029.891,{1.3,0.206,2806.49,1356.96,3.432,0.956,1792.45,249.215},{0.97,0.926,23714.8,10280.8,5.543,1.205,25223.5,2798.0
21,10.709,1.652,57266.7,16715.3,7.879,0.598,36527.4,2477.56},{0.721,1.602,53972.2,6722.95,6.174,0.968,42203.9,727.902}, {

0.475,1.629,49618.7,4508.3,5.223,1.566,101255.,4482.5},{0.595,1.287,58196.1,26164.5,5.625,0.842,70393.2,5178.62},40.575,1
537,56063.8,25323.5,6.57,1.266,92541.4,1289.89}, {1.111,1.041,9728.11,5740.73,7.607,1.607,12221.9,713.255},{0.925,0.998,2
2388.7,9153.55,5.703,0.83,17365.6,2101.611, {1.339,0.283,17005.3,9221.53,4.207,0.831,10252.5,1922.43},{0.72,0.789,71036.6,
5899.31,2.706,0.569,37208.8,4472.66},{1.357,0.393,53482.5,43077.4,5.724,0.648,27690.1,4079.43},{1.447,0.057,48799.5,4515
2.4,4.355,0.832,31432.5,4369.41},{0.438,1.506,42896.9,10630.7,4.829,0.9,57492.3,938.38},{1.212,0.31,67273.4,17500.,3.194,0
427,22819.8,7032.9},{1.179,0.437,43051.7,10780.1,3.295,1.602,38683.5,1810.58},{1.024,1.083,64818.3,18580.2,6.371,0.992.5
1504.2,7314.64},{1.229,0.526,62444.6,60115.4,6.223,1.066,60184.4,5835.15},{1.147,0.567,6804.15,2395.45,4.254,0.715,3590.

28,589.2211},{1.2,0.515,40329.7,30578.1,5.407,1.063,37473.7,5022.15},{1.217,0.478,16234.7,2195.7,3.324,1.681,13874.2,979.7
51},40.784,0.551,47665.2,43072.8,3.503,0.853,54452.1,3819.21},{1.092,0.745,26824.4,14304.4,5.597,0.587,13769.8,2049.29},

{0.632,1.484,63948.3,7805.06,5.134,1.025,60835.9,1252.99},{1.065,0.852,38514.8,29394..7.267,0.524,22274.,3997.23},{0.889,
0.84,16194.9,2697.82,3.521,1.432,15668.6,332.42},{1.378,0.597,4842.57,1481.99,5.266,0.714,1841.18,173.563},{0.975,1.315,3
5118.4,5393.83,6.321,0.656,14953.4,817.931},{0.774,1.09.25101.8,12617.1,5.453,1.544,41393.2,2242.66},{1.026,0.324,2440.6
7,1862.74,3.23,0.926,2011.38,66.095}, {1.48,0.407,69433.1,7422.4,4.081,1.444,45331.9,6924.71},{0.646,0.74,50598.9,50093.7,
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3.902,1.436,118545.,4203.86},{0.584,0.772,8612.97,3698.,2.652,0.803,8707.38,154.194}, {1.252,0.573,16109.5,2134.38,3.937,0
496,4173.85,472.085},{0.398,1.983,71121.1,21519.,7.466,1.266,151188.,1060.3},{1.137,0.876,33397.6,30858.1,7.917,1.607,47
910.2,1833.27},{0.679,1.378,35054.,12426.7,6.423,0.824,35334.2,3256.29},{0.746,0.899,34650.1,8453.36,3.382,1.386,40887.2,
552.2781,{0.55,0.658,22606.4,22565.3,3.324,0.539,29158.4,4421.14},{0.701,1.669,46887.7,14946.3,7.912,0.53,26263.3,1339.1
21,{0.842,1.457,62986.6,12589.8,7.193,0.771,43783.3,4933.03},{1.003,0.624,54822.2,41156.3,5.233,0.612,41251.5,9139.6},{1.
66,0.267,28156.3,13789.8,5.768,0.862,14853.8,3685.56},{0.957,0.669,37270.2,26152.4,4.54,1.047,36131.6,1081.82},{0.859,1.0
37,26057.7,23305.8,7.125,0.62,19752.7,1229.5},{0.459,1.652,13990.1,8462.12,7.927,0.942,27080.7,1457.41 },{1.104,0.574,602
32.6,56177.7,5.668,1.67,102098.,11163.6},{1.229,0.151,20424.5,19737.,3.839,0.631,13235.4,2767.02}, {0.504,1.179,49088.9,14
523.5,4.193,0.786,62411.,5898.15},{0.66,1.168,46242.9,32602.5,6.001,0.763,50651.5,2709.71}, {1.443,0.333,18093.5,16998.7,6
394,0.872,13710.8,2794.6},{1.106,0.556,52075.,30286.5,4.882,0.531,27998.1,6601.08}, {0.475,1.521,68040.3,11706.3,4.708, 1.
285,110200.,899.709},{0.595,1.55,19024.9,7040.48,6.919,0.541,13835.6,873.547},{0.8,0.889,41509.3,37841.1,5.663,1.689,922
49.8,5474.},{0.961,1.042,6387.9,3869.73,7.055,1.25,8179.17,986.736},{0.672,1.548,26700.6,5087.35,6.129,0.542,13857.7,495.
343},{1.304,0.418,7595.97,3503.34,4.719,0.707,4271.03,1097.66 }, { 1.404,0.368,39419.2,26761.,5.39,0.449,12053.6,1323.15},{
1.027,0.91,2135.03,1927.46,7.716,0.625,1488.12,178.494},{1.321,0.687,19876.,12658.5,7.09,0.679,1056 1.6,1763.62},{1.089,1.
047,54704.1,19848.9,6.885,0.47,20331.1,2902.91},{1.106,0.841,51391.7,48289.9,7.685,0.623,31893.7,2799.37},{0.666,1.629,3
5055.,8335.26,6.682,1.353,46282.1,1019.3},{1.008,0.868,64091.8,51545.4,6.71,1.741,116016.,11299.1}, {0.825,0.735,70520.,19
560.7,3.155,1.225,70464.,2482.74},{1.216,1.028,57667.1,24882.1,7.583,0.704,27377.3,2459.11},{0.488,1.402,13853.5,2421.51,
4.377,1.312,23535.,697.195},{1.365,0.574,32592.8,23814.7,7.167,0.515,14976.8,3599.42},{0.825,1.128,62156.,13604.7,5.501,0
.551,35075.4,5853.36},{0.895,0.323,33348.9,23051.6,2.649,0.712,28121.6,4843.02}, {0.947,1.142,70151.,15390.8,5.779,1.375,7
4475.3,7749.24},10.665,0.71,16474.3,10170.3,3.183,1.342,29668.7,1836.1 }, {1.382,0.681,56064.5,37349.7,7.653,0.839,36612.9,
6653.72},{0.761,1.43,8809.57,2540.73,6.396,1.295,10316.,349.338},{0.566,0.99,48079.8,45805.7,4.797,1.557,134004.,2626.12
1,10.523,1.519,66261.3,29405.9,6.229,1.784,173898.,4379.03},{0.633,1.265,9824.42,5231.31,5.558,1.721,20886.5,225.368 {1
513,0.443,16822.6,16050.1,7.961,0.53,7723.05,1725.861},{1.099,0.193,15045.6,10271.9,2.826,1.652,20592.6,1460.36}, {1.258,0.
637,45856.7,15241.2,4.943,1.237,33889.3,3095.58}, {0.439,1.356,16599.,9408.69,5.305,1.341,43367.2,1438.12},{1.101,1.089,2
3242.1,1899.9,5.516,0.539,7038.38,618.398},40.631,1.018,51067.5,48487.4,5.491,1.421,121011.,5018.33},0.798,0.517,6584.3
7,5140.66,3.191,1.267,10439.1,859.5321,{0.536,1.155,12171.9,1717.54,3.335,1.091,14790.1,326.73 1}, {0.583,0.757,33542.6,28
973.8,3.357,1.243,67764.4,726.58},10.69,1.627,10714.1,2145.97,7.959,0.553,7251.42,968.463},{0.82,0.81,44033.7,33211.7,4.7
57,0.448,22311.5,834.034},{0.684,0.641,21549.6,12118.9,2.75,1.42,35638.7,483.282},{0.629,1.119,60248.6,58367.9,6.37,1.749
,185144.,10739.3},{0.992,1.463,41901.7,7023.88,7.871,0.892,27412.6,3137.15},{0.663,1.018,61292.2,30222.7,4.579,1.184,966
09.9,8417.74},{1.143,0.856,53595.1,16179.4,5.946,0.707,30295.,6367.33},{0.934,0.65,19441.4,8765.43,3.751,1.087,18095.5,12
58.961,{1.213,0.816,29215.9,12015.4,6.048,1.765,33959.2,2988.62}, {1.256,0.33,35638.,35151.,5.132,1.22,40250.8,5223.08 {1
395,0.225,41802.2,33474.5,4.778,0.85,25857.,2727.27},10.815,0.799,57941.3,26797.1,4.105,1.013,63114.2,7066.07},{0.578,1.
916,22590.2,4028.85,7.8,1.261,32164.9,1194.14},10.517,1.222,38004.5,36334.8,5.976,1.461,107898.,1338.92},{0.72,0.848,335
24.4,8660.44,3.251,1.135,37286.,2573.59},{0.726,0.881,66745.3,64560.5,5.137,1.369,128607.,2988.19}, {0.823,0.668,55679.5,2
7244.3,3.545,0.778,46974.,5548.69},{1.232,0.33,9116.19,7387.25,4.552,1.079,8528.02,1158.68,{0.87,1.334,53227.,20919.,7.5
16,1.127,59068.8,6282.63},10.952,0.729,56976.,36582.9,4.714,1.086,56438.4,2226.17},{0.886,0.542,67347.3,25104.8,2.942,0.8
13,49551.1,5493.35},{0.971,0.465,73356.7,45862.1,3.606,0.812,64122.2,11580.3},{0.587,0.665,37791.9,30725.9,2.89,1.426,87
322.9,2651.42},{0.935,1.302,27510.2,9678.36,6.859,1.094,22595.5.509.668},{0.913,1.211,27105.,9776.49,7.274,0.73,20607.9,3
544.67},10.636,1.428,44908.5,3875.73,5.522,0.535,27518.9,3323.12},{0.39,1.237,71392.8,37089.5,4.077,1.618,232363.,2835.7
91,{0.435,1.337,13194.5,10283.3,6.011,1.101,33566.7,1529.5},{0.699,1.667,11162.7,2653.36,7.17,1.617,17052.9,496.905},{0.7
63,1.377,16475.5,5281.54,6.244,1.666,25427.2,890.138},{0.831,1.483,34591.2,7404.93,6.967,1.771,51189.9,3435.},{1.124,0.22
2,22558.1,16788.4,3.215,1.469,29580.8,3544.92},11.117,0.359,47530.7,24361.4,3.403,1.341,50664.5,6484.42},{0.631,1.845,36
579.1,4708.85,7.336,0.648,23406.,901.368},{0.842,1.023,18353.5,14196.8,6.377,1.536,32225.4,1592.28},{0.487,1.102,6321.01,
5381.35,4.904,1.656,21833.2,909.886},{0.941,1.169,16246.4,2589.31,6.171,0.692,9844.91,1819.98}, {0.896,0.566,59802.9,5636
3.6,4.227,1.747,121425.,6226.75},{0.921,0.985,22456.2,22055.8,7.921,0.857,25689.6,3262.65},{0.817,1.358,47546.2,19181.4,7
.142,1.205,56845.7,4204.27},{1.32,0.383,3933.47,1558.52,4.208,1.218,3063.54,468.424}, {1.02,0.498,49727.9,29270.9,3.788,1.
424,62829.1,6183.14},{1.147,0.721,29840.,23528.8,6.357,1.778,44392.5,2313.77},{0.837,0.962,17528.6,10521.5,5.404,0.874,1
6185.2,996.5661,{1.016,0.782,27047.7,23473.5,6.423,0.479,14088.9,1593.51},{1.167,0.903,32468.2,24094.7,7.741,0.851,22935
5,1685.16},{1.185,0.294,69551.1,55254.6,3.999,1.764,105656.,11364.4},{1.534,0.359,14551.5,8958.07,6.012,1.101,10566.7,19
16.04},{1.265,0.919,46023.5,23474.6,7.363,1.448,42801.7,2236.78},{0.906,0.39,8604.31,6842.2,3.061,0.828,7545.88,415.126},
{0.94,0.619,54278.,42156.,4.547,0.428,25632.1,2795.46},{1.072,0.268,42790.,24247.4,2.854,1.67,57567.2,4794.19},{0.856,0.6
58,33037.9,16758.2,3.49,1.727,52329.2,1554.39},{1.191,0.816,42230.1,5017.77,4.91,0.972,24416.2,3844.07},{1.244,0.424,173
23.2,10044.7,4.441,1.416,16574.8,871.452},{0.577,1.254,38141.9,18547.3,5.178,1.211,64298.5,2303.73},{0.869,1.254,29537.3,
14695.5,7.645,0.997,32438.3,4125.95},{0.876,0.95,4737.57,634.436,3.891,0.919,2999.77,128.647},{1.213,0.227,51173.7,41507
2,3.997,0.561,31478.4,9211.86},{1.159,0.808,65632.,60392.6,7.695,1.209,73383.1,5692.34},{1.112,0.678,2519.72,1727.88,5.4
79,1.267,2554.71,107.19},{0.685,1.825,6617.63,509.975,7.368,0.913,5405.61,290.28 }, {0.456,1.167,28242.8,27074.7,5.541,0.81
5,56016.3,2930.39},41.197,0.993,56561.1,30765.1,7.557,0.843,32837.6,1487.07},40.945,0.513,72897.6,65703.3,4.139,1.464,1 1
8175.,8519.83},40.672,1.016,62228.4,22237..4.1,0.725,51321.3,3327.32},{1.195,0.48,71813.9,5073.74,3.053,1.262,43934.,2820
.941,{0.829,0.891,19780.8,8803.5,4.569,0.659,13231.8,1231.89},{0.613,1.741,66400.3,11398.9,6.994,1.665,120105.,5991.84} , {
1.175,0.705,72288.2,27789.,5.183,0.454,23054.9,2889.75},{1.235,0.266,23029.7,19560.5,4.205,1.548,29039.4,2134.08},{1.156,
0.619,73900.7,70707.8,6.206,1.711,111360.,3477.08},{1.262,1.003,53235.4,15761.9,6.944,1.509,46722.6,3926.94"},{0.8,0.98,11
055.5,9770.86,6.065,0.836,11360.7,307.799},{0.989,0.788,10740.3,8284.22.5.633,1.728,17141.2,383.827},{0.996,0.257,53472.
9,39232.5,2.771,0.837,43879.,4367.3},{1.215,0.605,67818.,28415.5,5.194,0.614,33492.1,7379.61},{1.214,1.016,20257.2,8784.4
1,7.441,1.606,21665.5,1738.53},{0.667,1.024,34300.3,28500.9,5.34,1.238,61300.6,1712.15},41.009,1.491,30351.7,3313.98,7.74
7,0.674,13904.1,1552.},10.656,1.537,29858.6,5534.78,5.926,1.727,50248.9,1688.211,{0.533,1.573,25913.9,9784.43,6.763,0.992
,39336.8,2471.66},{1.108,0.716,9638.61,6055.6,5.583,1.72,13481.,990.127},{0.618,1.713,25248.6,8603.54,7.964,1.521,48435 8
,2854.8},40.931,0.713,66226.1,45622.3,4.616,1.698,106621.,3391.08},{0.429,1.091,48098.9,45436.3,4.574,1.027,116513.,2005.
81,{0.784,0.821,67536.5,19531.9,3.384,0.926,54364.6,1963.72},{1.295,0.54,24834.7,15928.3,5.578,1.629,27159.2,1269.17},{ 1.
064,1.286,41487.,12659.3,7.801,1.096,33201.5,3323.68},{0.749,1.646,52864.6,9053.19,6.98,1.228,54603.1,1865.53},{1.212,0.0
49,57209.,55660.4,3.132,1.536,80068.1,8411.48},{1.308,0.304,64357.,63903.3,5.295,1.094,62614.9,8028.68}, {1.017,0.876,691
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59.3,26819.4,5.158,1.601,83669.,5715.67},{0.825,0.739,73805.2,7725.56,2.927,0.827,49836.1,6241.26}, {0.536,0.968,14060.,30
89.93,3.058,0.883,17055.1,1557.98},{1.028,1.12,15842.5,9142.5,7.826,0.711,10223.8,1030.2},{1.136,0.286,61296.6,24935.7,2.
882,0.769,32144.4,2657.6},{1.23,0.718,10338.2,9543.53,7.372,1.794,15210.4,557.518},{1.073,1.083,33281.8,12835.1,6.748,1.0
18,24633.8,1840.42},{0.659,0.748,16806.4,5093.07,2.653,1.095,19587.5,896.97},{0.634,0.879,11327.6,9537.4,4.48,0.854,1599
9.1,1160.81},{0.823,1.125,57927.8,30127.6,5.904,1.787,101354.,3420.36}, { 1.334,1.243,65170.6,3686.87,7.552,1.789,55181.,61
95.1},{1.177,0.453,21343.,16443.1,4.749,1.739,29581.3,1418.75},{0.507,0.838,7287.44,6128.9,3.346,1.443,19419.,199.603 }, {0
.897,0.641,53954.1,11301.6,3.153,0.692,32675.6,5570.65}, {1.183,0.881,15749.2,4203.69,5.443,1.266,11036.3,273.842},{1.04,0
.846,10231.,1711.55,4.558,0.723,5223.67,776.086},{1.322,0.979,72452.7,6647.83,6.075,1.578,54335.7,5256.17},40.769,1.622,2
938.1,586.004,7.353,1.11,2870.1,163.289}, {1.203,0.573,8198.47,1630.85,3.936,1.285,6056.03,664.867},{1.039,1.367,16921.,40
90.42,7.474,0.904,9958.43,506.547},{0.581,1.245,62394.2,6896.64,3.883,1.008,65734.6,2750.92},{0.968,0.801,44708.7,18421.
5,4.566,1.778,64007.2,4270.72},{0.713,0.963,13104.1,3873.38,3.987,1.03,14772.9,1518.95},{1.182,1.038,61994.,12561.,6.075,
1.75,59417.5,2959.8},{1.382,0.118,41271.8,40481.,4.498.0.836,29554.4,4637.14},{1.373,0.723,11015.3,4087.09,6.397,1.307,87
60.11,1256.18},{1.007,0.327,17395.,10353.9,2.84,1.185,16759.3,388.466 }, {1.209,0.403,72599.9,47013.4,4.412,1.45,83267.5,99
60.111,{0.963,1.085,62924.4,8906.9,4.877,1.325,52053.1,1701.76},{0.533,1.896,59284.4,11596.,7.592,1.684,126317.,5189.73},
{0.888,1.001,64171.1,49664.5,6.59,1.624,114993.,7004.96 }, {1.059,0.789,24429.7,8526.77,4.922,1.248,23331.2,2871.17},{0.52
4,1.258,8122.11,7595.91,6.329,1.678,26664.5,694.616},{1.157,0.742,20725.3,2576.97,4.277,0.799,9383.52,1034.87},{0.552,0.9
25,41955.8,39036.9,4.273,0.776,58972.1,1150.65},{1.165,0.706,2667.52,1754.23,6.014,0.58,1221.79,98.272}, {0.664,1.345,669
7.37,3940.91,6.708,1.709,14944.1,635.671},{0.525,0.97,2051.99,1789.05,4.391,1.023,4103.82,193.933}, {1.125,0.765,66744.6 4
7000.9,6.196,1.541,83046.3,3888.22},{1.133,0.525,70654.6,50936.9,5.034,0.772,51776.3,8452.45},{0.692,0.795,73925.5,72327
4,4.561,1.651,192827.,11742.8},{1.138,0.496,46551.5,16406.5,3.703,1.688,52134.7,4481.05},{0.696,0.708,57008.2,37731.1,3.
335,1.485,106658.,3773.18},{0.671,0.614,45602.,31123.7,3.,0.915,63317.5,7591.31},{0.447,1.584,33901.8,6038.89,5.27,1.245,
63322.,2816.12},{1.002,1.104,43352.6,2981.65,4.867,1.291,31861.2,1338.66}, {0.537,1.019,69102.1,64092.2,5.147,0.766,1 1425
1.,9859.45},{0.606,0.827,63213.2,19848.5,3.128,0.437,40082.7,6051.26},{0.711,0.582,32763.9,28114.6,3.187,1.146,53029.9,28
30.611,{1.076,1.204,4598.44,550.545,6.545,0.909,2770.08,389.761},{1.002,0.681,41574.2,37388.1,5.995,0.756,40097.,7715.99
},10.489,1.487,11637.9,5605.86,6.295,1.52,30809.2,1603.96}, {1.484,0.356,8977.65,552.7,3.735,0.877,3356.28,503.827},{1.106
,0.33,73293.1,26615.8,2.875,1.782,91559.8,9671.81},{0.954,1.307,10354.9,1031.66,6.244,1.222,8976.8,1015.32},{1.157,0.14,3
0691.,27455.2,3.177,1.72,44265.9,1021.47},{0.786,0.66,22103.3,13834.3,3.479,1.032,25254.4,1201.58}, {0.602,0.702,45520.9 4
2100.1,3.446,0.795,65416.,4792.82},{0.968,1.256,52762.2,5164.69,6.507,0.673,28722.2,5227.32},10.928.0.7,39615.3,37344.9,5
405,1.179,56356.4,5424.34},{0.63,1.126,12425.7,8278.61,5.536,0.626,11860.7,841.942}, {0.994,0.34,20375.3,11140.9,2.786, 1.
421,24225.6,1459.36},10.508,1.626,2723.12,1169.45,7.02,1.72,7462.52,336.296},{1.264,0.667,25908.,17598.9,6.388,1.091,203
06.3,1229.54},40.967,0.537,32947.6,19096.3,3.588,1.714,47493.1,1098.37},10.976,0.759,43653.8,27100.9,5.155,0.864,36498.9,
3734.27},{1.009,0.442,59984.5,59354.,4.242,0.841,53120.5,2803.09 ", {0.798,1.242,59683.5,14226.6,5.573,1.445,78428.4,6486.
75},10.456,1.918,60194.8,9934.67,6.831,0.443,36275.2,730.583},{0.562,1.148,60890.1,49354.1,6.026,0.705,87142.6,8914.78},
{0.59,1.586,4854.59,978.519,6.256,1.184,6831.01,425.883},{0.585,0.973,31958.5,20278.,4.018,1.746,80645.3,1502.19}, {0.684,
1.317,21506.9,13972.2,6.934,1.705,48687.1,2295.3},{1.097,1.018,54971.6,16583.8,6.383,0.599,24304.9,3282.45},{1.055,0.786,
8014.99,3018.53,4.757,1.223,6797.1,303.164},{0.923,0.959,39618.1,30214.8,6.298,1.269,49618.3,1064.76 },{0.994,1.078,16385
9,7096.77,6.489,0.512,6832.27,521.18},{1.306,0.742,24838.9,20220.1,7.736,1.617,29875.4,1548.94},{1.031,1.352,34913.8,102
57.1,7.723,1.537,37621.1,2410.6},{1.787,0.315,40362.2,5930.5,5.394,0.483,9163.13,2699.47}, {0.697,1.029,43079.9,8368.87,3.
794,1.637,69290.2,5112.38},{1.115,0.321,25094.5,22761.8,4.142,0.844,23497..4711.27},{1.246,0.962,63382.2,20952.2,7.043,0.
859,36136.7,5121.53},{0.877,1.237,52615.4,29102.2,7.187,0.681,34373.7,1565.14},{1.427,0.532,44093.1,4197.64,4.354,1 424,
28001.2,3335.87},10.926,0.86,68622.1,11592.5,3.915,1.247,61293.8,4989.69}, {1.206,0.468,34204.8,27542.3,5.178,1.191,34074
.1,3016.87},{1.125,0.594,26005.8,23318.6,6.014,1.044,28852.8,4722.89}, {0.907,0.59,60253.4,54212.4,4.369,1.195,82236.,5200
77},10.607,1.731,70634.1,13698.3,7.434,0.815,69964.2,5537.43},{1.403,0.201,30188.1,13757.7,3.819,0.986,18687.6,3049.67},
{0.83,0.945,45050.6,37608.4,6.172,0.885,51193.6,4568.35},10.607,0.958,74513.2,27755.,3.405,1.284,111924..2150.52},{1.077,
0.834,39527.,13786.,5.177,1.25,35601.2,3367.28},{1.206,0.62,57363.6,17648.,4.423,1.763,58539.7,2978.26},{0.655,0.767,3800
5.1,34348.2,3.909,1.032,59715.,1708.87},{0.805,0.77,68294.,66492.2,5.131,0.809,76383.3,5904.21}, {0.805,0.94,18219.4,10130
8,5.055,1.433,29280.1,2565.59},{0.791,0.603,42080.4,18501.8,3.073,0.54,26506.3,4248.83},{1.178,0.479,41747.4,26267.6,4.5
28,0.86,26457.3,1387.61},{1.349,0.65,27732.4,8513.91,5.575,1.229,20656.5,3353.9},{1.034,1.421,13215.4,2955.75,7.53,1.454,
11958.9,360.29',{0.478,1.735,63154.2,33780.6,7.718,1.111,118315.,2035.44},{1.074,1.134,6832.06,1436.94,6.149,0.862,3643.
33,221.666},{1.125,0.433,63165.2,37996.9,3.906,0.704,32955.8,1112.57},{1.316,0.25,31081.7,24864.3,4.657,0.51,15240.1,403
4.75},{1.787,0.192,51824.6,33778.7,6.693,0.77,26468.2,7640.33},{1.027,0.778,30577.7,21312.4,5.763,1.319,37683.3,3169.35},
{1.056,0.735,46985.7,25106.2,5.051,1.693,62990.,3864.96},{0.567,0.614,23477.8,22530.5,2.747,1.019,42214.8,605.7},{0.575, 1
.687,18618.9,4198.08,6.94,1.091,25579.8,1603.51},{1.286,0.516,63504.4,57448.3,6.724,0.545,34932.1,7763.76},{1.019,0.755,2
5852.4,19184.4,5.526,1.725,39615.6,1103.89},{1.078,0.27,66528.2,48006.7,3.151,1.595,90607.4,5246.17},{0.815,0.553,29992.
8,11363.5,2.662,1.534,43023.9,3101.12},40.811,1.564,9047.85,2480.56,7.81,1.793,14856.7,1088.31,{1.226,0.381,63554.8,470
36.,4.778,0.476,28353.1,5989.99}, {0.763,0.658,44549.5,36478.9,3.725,1.527,84951.9,2751.31},{1.213,0.932,67779.5,17189.,6.
123,1.04,42976.2,4756.25},10.601,1.449,27406.,.8764.41,6.04,1.299,45339.,2855.6}, {1.302,0.36,28646.2,22141.6,5.004,1.36,30
104.4,3175.82},{0.786,0.882,29176.2,10219.2,3.806,1.394,36377.2,943.569},{0.595,1.14,24457.6,12918.7,4.838,1.72,59771.7,2
940.45},{0.649,1.059,60317.1,27945.3,4.45.,0.775,57586.6,2720.58},{0.412,0.903,74914.2,48949.7,2.919,1.771,279302.,6 180.4
1,10.497,1.364,25023.2,11298.6,5.193,0.841,32648.4,822.932}, {1.163,0.614,74925.7,60687.,5.903,1.511,99543.5,9097.39},{1.2
64,0.815,56550.3,17339.,6.249,0.63,24372.5,4544.77},{0.913,1.202,14323.1,5050.15,6.339,1.713,20156.7,1210.63},{0.596,0.92
3,18434.1,1928.2,2.741,0.962,18985.3,1457.42},{1.241,0.453,53793.4,45014.8,5.426,0.972,44461.,4882.95},{0.863,0.384,1948
9.,11907.9,2.754,0.532,13414.8,3075.94},{1.,0.639,53909.5,32706.,4.488,1.58,77659.3,7031.35},{0.407,1.067,17716.8,7523.24,
3.186,1.794,58862.1,1413.18},{1.361,0.233,56429.,49540.4,4.861,0.842,38724.1,5496.17},{1.345,0.624,62079.5,49997.6,7.434,
0.943,50016.,8707.83},{0.452,1.696,24111.5,15045.1,7.559,1.649,72813.6,519.916}, {0.686,0.899,21302.8,1646.12,2.755,0.95,1
6576.,443.7},10.564,1.177,32446.9,14874.5,4.786,0.684,33192.5,2214.06},{0.57,1.17,26274.4,6052.12,3.981,1.461,46951.8,274
5.3},10.704,0.589,33544.7,26011.7,3.32,0.541,30215.7,5179.66},{0.602,1.164,22789.1,7375.99,4.589,0.644,19524.8,1742 43}, {
0.724,1.455,44823.6,18993.1,6.925,1.733,80464.4,2059.26},{0.879,1.496,68242.9,18504.8,7.993,0.904,54854.7,5555.8},{1.19,0
.117,60451.8,39698.,2.871,0.807,42000.6,7697.59},{0.722,1.153,66449.8,65629.,7.249,1.588,157938.,7006.68}, {1.05,0.547,905
0.25,2886.12,3.457,1.239,7786.72,604.565},{0.659,1.217,70787.8,21455.9,4.795,1.463,112053.,5057.65}, {1.11,0.425,26905.9,1
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6236.9,3.889,1.548,34368.7,3606.62},{0.803,0.538,41756.,15036.5,2.572,0.593,24327.3,2552.05},{0.748,1.017,56493.4,23341.
5,4.585,1.445,84525.2,4442.05},{0.573,1.124,47277.,29867.,4.759,0.857,59521.8,949.677},{0.933,1.336,34833.,8850.12,6.91,1.
143,30792.5,2375.04},{0.503,1.227,4583.94,3260.39,5.196,1.769,14214.3,201.93},{0.863,1.118,58177.8,22640.,5.557,0.792,38

990.9,1183.09},{0.445,0.895,18922.5,7959.68,2.685,1.325,44250.6,2115.02},{0.487,1.563,5270.66,3793.13,7.701,1.472,15226.

5,595.792},{0.671,1.095,43773.4,11662.7,4.107,1.512,67935.4,3055.95},{0.713,0.766,50091.7,46209.9,4.531,1.101,88746.5,93

56.221,{1.538,0.272,26728.1,16218.4,5.418,1.246,21735.2,3992.52},{1.319,0.462,33322.2,28638.1,6.294,0.883,27220.3,5533.4

1,10.524,1.269,54089.4,23748.,4.879,0.85,69670.3,2969.48}, {0.518,0.709,39532.9,26541.5,2.584,1.297,88540.5,3458.83},0.60
2,1.172,60128.4,56073.1,6.546,1.098,122069.,8160.92}, {1.293,1.006,9747.86,758.924,6.059,0.629,2944.15,297.114},{0.984,0.9
17,5546.07,3695.44,6.1,1.79,8771.42,255.221},10.805,0.473,33694.6,22380.5,2.79,1.149,43883.7,3020.3 1}, {0.852,0.587,73037.
6,21727.7,2.951,0.667,48166.2,8253.21},{0.825,1.167,41091.6,38689.6,7.862,1.563,79565.9,2358.39},{0.612,1.322,10674.2,54

18.98,5.832,1.15,16124.5,498.598},{1.129,0.454,7155.39,2299.54,3.417,1.029,4897.3,499.49*}, {1.044,0.839,34938.6,32314.5,6.

955,1.655,56785.5,2486.63},{1.73,0.301,6398.84,4453.68,7.417,0.432,1962.63,563.962 },{0.45,1.543,12563.6,9424.52,7.221,1.1
26,29411.3,706.615},{0.686,1.001,26788.7,6521.73,4.188,0.493,16488.9,2628.3}, {1.494,0.425,27438.7,19726.2,6.994,0.496,12

108.2,3763.191},{0.885,1.173,39304.2,24389.8,7.711,0.53,24205.3,3095.58},{0.466,1.39,57470.8,41812.2,6.538,0.539,67134.4,3
932.89},10.53,1.453,64508.8,32706.5,6.258,1.248,126297.,4995.28},{2.283,0.092,25822.4,1885.41,6.3,0.43,4957.58,2329.07}, {
0.821,1.03,19196.3,8683.87,5.059,1.433,25483.3,711.531},{1.031,0.698,29698.1,19331.8,5.086,0.634,16601.4,1149.4 }, {0.463,1
.87,58599.2,17543.4,7.834,1.271,122518.,6003.43},{0.852,0.507,50190.,28106.7,2.899,1.731,82454.9,2286.19}, {0.834,1.523,46
42.25,1640.83,7.816,1.111,4506.58,174.816},{0.583,1.627,28806.9,6122.9,7.386,0.41,17285.6,2109.1},{0.814,1.262,13245.6,29
70.53,5.844,0.45,5420.01,540.227},10.59,1.02,20078.4,19259.2,5.531,0.972,38175.,3113.87},{1.036,0.434,56611.,16782.2,2.87

5,1.707,67936.2,6213.49}, {1.104,0.899,28170.9,20728.5,7.208,0.65,15859.2,1062.95}, { 1.648,0.636,23822.9,6916.64,7.273,0.86
9,10868.1,2330.53},{0.69,0.666,2941.71,2001.91,3.286,1.011,4198.12,396.559},{0.684,1.217,6640.05,3278.68,5.74,1.148,9370.
18,563.845},{0.782,1.271,60355.8,39502.3,7.481,1.126,82889.,6089.58}, {0.616,1.286,35365.5,7717.41,4.947,0.924,39656.5,36

17.91},{1.158,1.227,66843.7,8267.54,6.866,0.992,37918.1,3796.73},{0.891,1.214,74968.5,4471.94,5.217,0.489,26821.8,3034.2

4},11.23,0.355,26986.8,18610.1,4.567,0.682,17663.1,4412.08}, {0.767,0.854,23273.8,7621.04,3.608,1.093,23941.9,1258.24}, {0.
717,1.367,35573.7,13231.4,6.466,0.778,30849.3,2259.91},{0.88,1.217,38238.7,23088.2,7.088,1.496,53196.2,666.342 }, {1.003,0.
669,24692.9,7415.02,3.747,1.588,28050.3,1991.57},{0.518,1.415,7556.91,4912.94,6.743,0.732,10229.3,608.025},{0.627,0.6,27

154.6,22925.3,2.792,1.354,55679.4,1091.07},{0.779,1.189,33725.9,10661.,5.163,0.921,27079.7,508.521},{1.27,0.783,40323.,17
612.2,6.428,0.68,18582.4,2361.97},{1.189,0.399,53382.6,37886.9,4.487,0.593,27359.4,3954.89 '}, {0.514,0.992,50029.7,14616.9,
3.041,0.826,55889.6,2081.},{0.877,0.987,30733.1,16746.,5.856,0.671,22007.6,2483.86},{1.211,1.115,53990.6,9386.,6.963,1.10

9,36229.1,4954.74},10.492,1.337,62333.9,50602.7,6.2,1.68,202228.,3970.7},{1.063,1.027,60845.1,3350.61,4.777,1.359,45006.3
,2727.03},10.787,0.769,17915.6,16700.8,4.981,0.458,11709.2,1118.51}, {1.432,0.445,38991.2,15313.2,5.049,1.31,28724.4,3383.
66},{0.497,1.266,44678.,28520.5,5.248,1.517,118694.,3083.16},{1.13,0.128,62150.8,55423.7,3.015,0.663,38484.2,3835.61},{1.
272,0.009,49510.9,41779.4,3.013,1.384,56058.9,6418.25},{1.009,0.822,19758.6,7294.61,4.749,1.612,23824.4,1590.92}, {1.325,

0.821,67677.8,30651.5,6.996,1.762,75468.9,7735.02},{1.097,0.777,43863.8,33084.4,6.24,1.12,41299.8,1529.68}, {0.642,1.821,6
9157.,17594.3,7.825,1.482,105486.,2266.81},{0.84,1.078,71290.2,32822.4,6.388,0.604,52920.9,9457.29}, {0.728,1.161,22577 .4,
15566.1,6.341,1.585,46155.3,2609.86}, {1.664,0.347,38279.2,17077.6,6.204,0.863,20259.3,5368.69},{0.474,1.482,71131.4,6469
8.9,7.593,1.51,231542.,6032.71},{1.289,0.464,16012.8,2020.39,3.503,1.65,12279.6,648.809}, {0.709,1.308,47063.5,7790.17,5.0

5,1.048,45824.2,2766.83},{1.802,0.465,6513.23,2308.17,7.899,0.48,2014.16,750.48},{0.936,0.528,15832.9,15146.1,4.362,1.438
,27213.8,2677.32},{1.368,0.066,18838.2,8488.5,3.007,0.808,10122.,2023.9}, {0.468,1.692,5635.48,2840.49,7.314,1.204,1 1674.6
,282.981,10.615,1.673,63926.2,24196.7,7.423,1.204,91146.2,2076.05},{0.836,1.179,45970.3,26257.8,6.901,1.21,61565.7,5485.6
71,10.471,0.939,20354.4,6701.87,2.691,0.605,18043.3,353.551 1, {1.02,0.703,24608.3,23074.6,6.108,1.205,33539.,4017.68},{0.6
57,0.864,47738.6,18077.1,3.274,1.273,68152.4,2666.48},{0.436,1.197,20343.2,18910.6,5.421,1.444,71481.7,2740.28},{1.401,0.
088,32211.9,29173.4,4.234,1.775,43901.9,4894.1},{0.537,1.155,31658.8,28417.3,5.587,1.797,106673.,2975.66 }, { 1.415,0.15,62

950.2,43923.1,4.216,0.795,36219.9,5914.85},{0.784,0.76,38595.1,29269.6,4.44,0.64,31963.5,2877.25},{1.033,0.973,71357.9,52
657.3,7.458,0.569,40086.9,4048.05},{0.898,1.322,74077.9,13270.3,6.492,0.641,38756.4,4398.21},{0.671,0.87,40901.,21066.7,3
752,1.361,69313.5,3947.19}, {1.043,0.822,45021.2,27624.8,5.838,1.65,64581.,5119.34},{1.461,0.651,24204.7,16429.4,7.935,1.

284,22091.4,3479.53},{1.326,0.029,74092.,60390.2,3.342,0.578,42547.8,13107.7},40.424,1.755,57524.8,35749.8,7.9,0.596,687

52.,1039.98},11.387,0.202,8053.47,6756.69,4.709,1.276,7907.29,1030.89, {1.136,0.512,30352.5,22153.7,4.865,1.068,28289.7,2
966.64},11.42,0.083,37981.9,23554.2,3.683,1.295,34340.7,6135.92},{0.454,1.326,30620.,3796.99,3.83,1.128,48353.,2300.54}, {
0.649,1.033,4639.89,383.373,3.276,1.555,6855.57,479.78},{1.212,0.274,15809.6,7745.33,3.384,1.272,14773.4,2187.41},{0.9,0.
922,31693.1,31332.1,7.191,0.991,42299.3,5063.4},{0.97,0.697,58604.6,15659.5,4.021,0.602,32422.,6930.48},{0.895,1.091,170

64.4,10916.2,7.258,0.822,16371.1,2205.09},{0.55,1.469,46263.2,28819.3,7.057,1.535,117345.,5439.1},{1.32,0.234,12182 8,115
07.7,4.769,1.594,16421.1,1959.83},{0.853,0.885,3863.99,2043.04,4.689,1.436,5209.18,160.763},{0.742,1.561,40062.3,11374.9,
6.891,1.037,36977.8,527.835},{1.421,0.31,48819.9,47342.9,6.062,0.592,23939.9,3538.52}, {1.377,0.548,10953.7,6980.18,6.229,
1.352,9902.86,923.557},40.571,1.024,36680.6,20417.9,4.065,1.24,65596.9,1927.33},{0.568,1.063,47292.2,22773.3,4.197,1.628,
113855.,6940.44},{1.143,0.714,3276.01,797.686,4.323,1.614,2965.61,74.936},{0.712,1.026,22307.,21737.8,6.082,0.834,27070.

9,760.816},{0.541,1.549,53135.3,17631.8,6.099,0.963,68531.,2302.7},10.988,0.306,10921.1,10212.2,3.245,1.182,12981.2,313 .4
56},{1.212,0.199,9821.62,7992.91,3.634,1.2,9633.45,762.506},{0.858,0.929,56147.2,39012.8,5.554,1.255,74619.2,3289.56}, {0.
791,0.577,49342.,47338.8,3.775,1.447,97070.8,6340.1},{0.875,0.587,9474.54,3723.04,3.067,1.208,10021.4,692.396 }, {0.865,1.2
55,30256.8,9418.73,5.95,1.767,41692.8,711.856},{0.712,1.584,4222.57,1892.32,7.747,1.263,5585.73,82.545},{0.511,0.869,585

01.5,51472.5,3.755,1.304,155060.,7991.13},{1.37,0.3,74104.6,3803.27,3.114,0.705,27719.8,7000.03}, {0.626,0.808,39062.,2474
0.3,3.472,1.626,89853.1,4269.57},{0.916,1.165,31871.3,16152.1,6.838,1.282,37363.9,2318.241,{0.683,1.064,45213.9,10674.8 4
.003,1.269,58712.8,3843.67},10.759,1.455,59779.7,5803.63,5.849,0.864,43634.9,3244.07},{0.873,1.214,27116.1,16364.5,7.071,
1.653,42741.1,935.492},{1.582,0.359,3167.4,2619.41,7.424,0.585,1583.69,466.478,{0.695,1.153,70705.4,68184.,6.823,1.543, 1
61256.,3886.611,{1.386,0.906,69475.7,9819.66,6.372,1.154,39478.1,4924.19},{1.478,0.349,22019.2,21379.8,7.319,0.419,10298
2,3717.9},40.995,1.226,70257.4,24280.9,6.938,1.478,77879.8,4794.57},11.729,0.013,60417.4,54186.8,5.744,0.578,27176.6,799
9.79},{1.075,0.739,22701.2,10021.8,4.849,1.433,23523.2,1285.51},{0.749,1.578,26435.8,6720.51,7.237,0.824,20471.9,1106.36
1,10.427,1.449,60331.5,28761.5.,5.535,1.666,193101.,7193.77},{1.546,0.577,26744.8,5892.39,5.844,0.441,5878.54,1050.02}, {O.
562,1.238,5301.87,5128.67,6.683,1.094,11081.5,449.831},{0.713,1.558,66658.7,27724.6,7.725,0.61,44846.2,2152.49 },{0.622. 1.
343,21722.1,2064.74,4.301,1.28,25348.7,447.947},{0.761,0.822,58670.4,7833.2,2.951,0.422,20188.1,1179.49},{1.361,0.517,25
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90.82,177.399,3.982,1.357,1673.06,256.429},{0.408,1.546,24990.3,15718.2,6.495,1.209,64797.3,1585.41}, {1.404,0.538,17250.
1,2441.38,4.826,0.548,5712.43,1589.43},{1.153,0.767,25121.,13223.,6.23,0.732,16122.1,2974.47" ,{0.486,0.904,56637.9,51593.
7,4.213,0.485,68818.4,7671.58},{0.656,1.007,20177.3,16860.1,5.197,1.795,53562.2,1653.55},{0.584,1.372,31679.,22546.8,7.56
2,0.501,29684.,2967.23},{0.713,0.868,19882.7,7856.84,3.745,1.234,28096.5,2566.64},{1.351,0.296,23837.1,22162.4,5.342,1.11
,21754.8,2589.99},{0.77,0.499,4962.17,3989.94,3.082,0.741,5138.35,635.485},{1.354,0.188,10187.5,2439.93,2.983,1.787,9427.
13,1041.35},{0.846,0.823,5122.41,4666.9,5.467,1.754,10937.8,536.876},{0.489,1.714,21622.8,10275.3,7.777,1.515,56433 8,25
80.621,{1.055,0.769,70069.5,61785.7,6.622,1.368,100408.,10984.6},{0.718,1.168,5947.89,4741.08,6.601,1.264,10065.5,373.92
4},11.268,0.042,33321.1,26007.6,3.057,0.715,19506.8,2765.78},{1.407,0.358,15181.5,9650.49,5.29,1.239,13509.5,2296.52 1, {0.
57,1.49,60694.3,47075.8,7.992,1.417,148910.,6530.83},40.751,1.201,30732.3,7807.11,4.955,1.3,36070.9,1533.48},{0.976,0.801
,4103.3,666.38,3.876,1.53,4296.59,406.77},{1.565,0.484,25769.3,9639.09,6.101,1.045,15262.9,2999.74},{1.269,0.915,68765.6,
26754.8,6.694,1.486,58209.5,1718.35},{0.711,1.665,4869.93,841.204,7.692,0.586,2984.72,298.477},{0.539,0.635,4762.76,4472
92,2.777,0.595,5588.82,319.48},{1.138,0.828,68004.2,33243.9,6.108,1.425,75120.4,8624.86},{1.1,0.866,26873.7,15731.3,6.68
6,0.911,22118.8,3229.79},{0.567,1.165,40763.6,18476.8,4.462,1.669,91806.2,2279.15},{0.5,0.939,24917.9,23252.9,4.317,0.646
,35823.3,2458.25,{0.875,0.977,66050.9,36259.2,5.6,1.788,118397.,8973.42},{0.701,1.,4800.88,1564.68,3.941,1.282,6182.21,2
18.869},{1.305,0.094,54779.6,24395.7,2.888,0.4,16680.3,4416.11},{0.893,0.897,66266.1,8999.22,3.705,1.07,47373.6,1574.61},
{0.978,1.395,48423.,12679.,7.328,1.671,56053.4,2275.78 },{0.988,1.09,43098.,3088.94,4.955,1.084,29586.3,2762.79}, {0.896,0.
526,4813.25,1867.76,2.936,1.243,5360.63,570.605}, {1.679,0.001,8214.55,1790.71,3.437,0.682,2811.28,791.743},{0.424,1.93 4
3764.6,18079.7,7.956,0.885,66500.7,623.061},{1.334,0.214,21022.2,13672.4,3.981,0.841,11926.3,935.175},{0.438,0.836,51 134
9,42614.8,3.15,0.782,93260.2,4964.4},{0.877,0.883,59192.6,35079.6,5.244,0.536,33392.5,3072.05}, {1.164,1.21,70650.7,14829
.7.303,1.382,59711.3,5930.69},{1.079,0.623,70144.9,51701.,5.047,1.546,89813.5,1989.85},{0.476,2.051,50938.8,5084.66,7.68
1,1.078,72692.8,2977.01},{0.604,1.688,7886.03,2201.7,7.347,1.509,14634.5,853.337},{0.995,1.577,65609.2,5784.87,7.276,1.37
3,50731.8,849.344},40.544,1.159,63639.1,54945.1,5.797,1.271,157774.,9359.06 },{0.762,0.855,26320.9,11469.4,3.842,0.977,25
702.2,973.365},{1.371,0.387,61972.3,17760.5,4.253,0.8,31838.3,7542.27},{1.026,0.8,34451.4,19399.6,5.409,1.083,31697.1,237
8.66},{0.959,0.411,62536.7,50999.8,3.407,1.57,94643.1,1482.83},{1.298,0.613,14152.1,2630.52,5.074,0.518,5381.18,1657.56},
{1.488,0.255,57828.2,39010.8,5.262,1.07,44889.3,9302.9},{0.441,1.232,14778.5,14120.8,5.846,1.292,47500.4,2171.85},{1.011,
0.978,9759.42,6889.83,7.047,1.597,14714.8,1065.06},{0.448,1.437,70087.9,55136.,6.707,1.506,231217.,8052.83},{1.208,0.526,
9732.45,9569.64,6.22,1.44,13581.6,1717.52},40.65,1.391,36135.4,21151.1,7.099,0.916,46088.4,2793.31},{0.819,1.254,24676.1,
8009.77,5.877,1.08,23157.5,921.799},{0.482,1.593,27878.2,10774.3,6.358,1.266,56447.5,2149.76},{0.817,1.198,46552.3,35220
4,7.263,0.87,45665.,1237.8},{0.467,1.308,29494.8,3672.27,3.89,1.245,51754.3,3152.27},{0.68,1.249,58304.9,21989.7,5.434,1.
27,84287.1,4880.331,10.898,1.112,7366.11,3226.6,6.239,1.199,8248.35,738.255},{1.809,0.211,35455.6,25850.6,7.491,0.451,12
779.9,4878.69},{0.971,0.508,14127.7,12907.4,4.265,1.729,26087.4,1602.16},{0.953,0.892,58465.5,46999.,6.292,1.134,67329.3,
3157.35},{1.01,1.049,57343.8,5739.52,4.802,0.563,18869.2,874.968},{0.904,0.51,10745.,8377.85,3.744,0.654,8153.18,974.197
1,10.701,1.33,59217.2,23733.9,6.022,0.701,45056.7,1858.941,{0.73,1.461,64563.,27972.5,7.387,1.656,120027.,7557.82},{1.449
,0.93,22922.4,3767.81,6.975,0.529,5709.45,652.169}, {1.111,0.586,22336.,19882.3,5.738,0.632,14365.2,1876.62},{0.457,1.219,
69470.2,67048.4,5.768,0.961,155486.,5165.51},{1.235,0.646,42019.8,28292.7,5.988,1.238,37217.9,1583.12},{1.138,0.392, 1547
7.4,9979.35,3.84,1.758,19973.3,274.946},{0.467,1.16,42394.,37066.4,5.117,0.808,72976.5,1928.35},{0.836,0.893,40109.8,1512
3.5,4.205,1.385,48607.4,1881.74},{0.722,1.434,74979.5,47741.4,7.684,1.25,109337.,1539.41},{0.65,1.099,52817.4,34334.3,5.0
73,1.326,90698.4,984.208}, {0.81,0.923,17310.5,10602.2,5.184,1.022,20533.2,1880.45},{1.294,0.853,53517.8,21139.7,6.617,1.6
15,51250.7,3528.47},{0.742,1.047,29356.9,19169.6,5.699,1.27,48596.4,4153.5},10.55,1.278,65646.7,51171.5,6.252,0.87,10158
2.4256.57},10.992,0.935,34808.,30878.1,7.468,0.783,30476.,3097.42},10.761,0.905,24542.1,21201.5,5.394,1.629,54115.3,3260
.05},10.822,1.349,36795.7,7698.32,5.889,1.552,45057.4,1703.53},{0.584,0.876,30023.7,17895.9,3.466,1.564,6 7455.6,1879.89} ,
{0.646,0.915,52994.7,38499..4.399,1.339,104720.,5831.15},{1.333,0.964,7355.74,1274.57,6.823,0.425,1734.14,273.809}, {1.79
4,0.457,34590.9,11646.5,7.644,0.546,12094.6,4499.51},{0.79,0.64,17041.9,4746.32,2.684,1.391,20732.9,1122.24},{0.522,0.973
,67694.7,50802.1,4.069,1.536,189208.,7766.35},{1.445,0.096,46675.1,25107.4,3.668,1.47,42642.6,5959.94},{1.113,0.779,3162
1.5,18964.9,6.05,1.413,37747.4,4203.32},10.659,0.729,72727.7,44095.8.,3.631,0.43,53595.5,9993.7}, {1.22,0.385,17710.9,16330
3,5.132,0.743,12371.8,1737.27},{1.442,0.245,25135.3,11365.1,4.319,0.785,13568.7,3368.75},{1.095,0.991,7730.,6 198.06,7.90
9,1.623,10648.9,236.011},{0.44,1.654,28902.,13056.8,6.771,1.621,85545.4,2889.85},{1.15,0.389,3263.47,1058.43,3.441,0.622,
1660.08,428.191},10.546,0.823,63712.8,34702.8,3.063,1.239,126112.,8250.841, {1.134,1.07,8281.78,1203.93,5.759,1.295,5900.
22,340.43},10.456,1.592,24462.1,14735.7,7.566,0.599,31041.7,1931.72},{0.645,1.45,25153.5,17266.7,7.982,1.211,45646.5,275
9.731,{0.631,1.42,15896.8,8681.03,7.295,1.023,24321.7,2079.15},{0.655,0.525,15547.1,15147.,2.891,0.997,26884.5,2543.6}, {1
.542,0.102,47041.6,14700.7,3.631,0.477,13669.4,4006.91}, {1.735,0.153,6468.93,1418.88,4.498,0.743,2431.69,720.797}, {0.826,
1.182,52663.2,9187.72,4.919,1.18,48069.3,2294.53},{0.662,1.4,28567.3,15806.,7.209,1.063,41832.1,3018.12},{0.532,1.429,404
13.9,30198.4,7.068,0.688,49907.3,1854.2},0.916,0.427,24792.6,22330.6,3.454,1.551,41738.1,1520.28},{1.136,1.332,66102.,10
115.1,7.13,1.601,56105.2,1537.87},{1.337,0.32,31454.6,15500.6,4.138,1.762,33634.2,2417.93},{1.13,0.814,71810.,71209.6,7.6
28,1.733,115618.,4388.54},{0.984,0.733,47057.4,45572.,5.992,1.554,80673.,5496.65},10.729,0.753,28227.,14964.6,3.384,1.648
,50235.9,940.088,10.994,0.997,47424.6,6378.94,4.724,0.963,29416.1,2260.},{0.64,1.12,69708.1,64304.6,6.002,1.289,138326.,
1844.15},{0.95,0.609,25339.2,24583.8,5.302,0.749,26204.1,4966 .4}, {1.294,0.885,68147.6,7128.25,5.931,0.827,33300.5,6936.9
91,{0.81,1.404,30803.7,2796.4,5.616,1.768,40466.8,2056.64},{1.281,0.285,3315.16,567.852,2.928,1.306,2211.55,217.864},{0.9
64,0.402,74777.,73190.1,3.719,1.238,99831.7,4028.71},{0.735,0.643,68848.,45843.1,3.216,1.709,141152.,5454.16},{0.732,1.00
9,31433.2,17087.5,4.787,1.535,53972.3,1828.83},{0.914,0.264,38077.8,32781.3,2.624,1.765,75834.4,6507.441,{1.316,0.666,65
147.2,58452.9,7.657,1.174,61286.6,4916.77}, {0.663,0.966,15132.9,9781.07,4.806,0.569,12897.6,1298.711, {1.373,0.262,16506.
3,8707.42,4.214,1.117,12766.5,2308.69'},{0.998,0.329,9965.17,8551.57,3.307,0.768,7613.96,431.05},{1.328,0.175,22502.,1010
8.7,3.293,1.738,23431.5,1990.18},{1.471,0.941,59483.9,15907.1,7.91,1.427,44961.9,6389.95},{0.524,1.902,57685.1,18746.7,7.
98,1.562,119029.,1834.51,{0.482,1.262,21199.6,12064.8,4.838,1.584,56447.7,777.44},0.905,0.634,15793.7,9999.41,4.11,0.92
1,15644.1,1874.8},10.809,0.779,17534.2,10034.,4.158,1.571,30214.8,2350.76},{1.31,0.432,41681.6,28785.4,5.209,1.616,47500.
9,3483.751,10.63,1.563,23259.4,4734.42,6.022,1.059,25335.5,809.2},{0.691,0.967,62523.,59284.1,5.64,0.832,82094.2,5181.2},
{1.416,0.311,52041.1,51413.2,6.256,0.833,41660.8,10139.9},{1.076,0.437,24193.7,22407.7,4.493,1.487,35430.6,2693.14},{1.0
61,0.624,55709.3,47435.4,5.338,1.552,80212.1,3731.66},{0.939,0.693,32438.9,26228.9,4.941,0.756,25602.6,1485.05},{0.947,0.
863,51342.1,24958.7,5.122,0.401,18411.3,1564.88}, {1.427,0.3,58459.2,46228.5,5.505,1.132,51199.5,8765.35},{0.648,1.358 44
239.,11061.4,5.636,1.013,53023.,4797.42},{0.826,0.931,41330.5,20465.7,4.734,1.614,64744.9,2797.21},{0.736,1.417,54266.4,2
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4706.1,7.138,0.965,57818.3,3096.05},{0.98,1.055,58279.9,7223.55,4.892,0.801,30132.,2206.26 },{1.017,0.844,74917.2,7931.22,
4.009,1.436,66256.5,5549.9},{1.422,1.196,46934.7,4338.94,7.951,1.084,22819.7,2333.34},{0.697,1.004,40735.1,5477.71,3.364,
1.464,51376.6,1684.84},{1.088,0.658,3271.51,976.457,4.275,0.77,1865.67,285.657},{1.292,0.705,15521.3,7302.06,6.204,1.335,
14207.6,1906.44},{0.458,1.961,8376.72,1759.08,7.571,0.479,5836.85,174.496 },{1.103,0.682,58 186.1,24762.6,4.614,0.589,2349
2.5,1045.35},{0.945,1.039,55391.1,20902.8,5.865,1.307,63116.2,6718.93},{1.396,0.62,16205.,11924.3,7.332,1.332,15602.4,179
7.21},{0.524,0.665,60950.3,51082.3,2.649,0.633,71275.9,2245.62},{0.467,1.34,72024.5,48188.6,5.736,0.845,119096.,4302.68},
{1.123,0.331,2205.62,1415.28,3.538,1.476,2653.77,243.749},{0.766,1.116,3337.72,3076.63,7.232,0.635,3002.82,205.254},{0.6

69,1.223,31826.2,20042.5,5.866,1.428,56571.7,640.447},{1.143,1.056,7377.38,2761.08,6.74,1.473,6825.22,205.366},{1.064,0.9
37,51015.1,37420.6,6.949,1.775,75108.6,938.684},{1.52,0.279,55729.8,43638.9,6.03,0.767,33901.6,8102.23},{1.221,0.533,590

70.4,36498.8,4.982,1.469,59056.8,1305.25},{0.416,1.202,15589.5,13591.3,5.15,1.507,57803.3,2014.91},{0.441,1.789,8031.92.3
784.01,7.947,1.061,16173.4,649.768},{0.687,1.072,63235.7,26464.1,4.522,1.686,118036.,4450.29}, {0.662,1.286,7233.96,2251.

91,6.536,0.426,4791.77,890.598',{1.53,0.613,9665.04,3913.97,6.806,1.573,8587.28,1347.86,{0.737,0.877,57424.7,46630.,5.12
3,1.005,85223.3,8965.31},{1.115,0.319,65988.8,61346.7,3.978,1.162,68774.,2159.12},{0.905,0.495,2591.06,2466.59,3.949,1.07
6,3364.57,287.866},10.855,0.56,24698.1,17759.9,3.673,1.027,30968.7,4131.51},{0.788,1.418,68893.9,4795.,6.009,0.906,54900.
4,6648.62},11.237,0.654,4750.57,4381.66,7.241,0.8,3516.54,452.505},{1.197,1.01,59362.9,25614.6,7.223,1.35,52932.3,3571.38
1,10.663,1.675,28431.6,4895.59,7.235,0.97,29881.6,2440.141,{0.982,0.266,71081.1,69691.1,3.133,1.088,86611.8,7580.42},{0.8
99,0.747,59528.6,5043.73,3.178,0.913,40023.3,5149.27},{0.585,1.256,71329.8,31634.3,5.08,1.664,157662.,5475.92},{0.473,1.1
16,18330.9,14246.1,4.81,1.314,51387.2,2820.19},{1.164,0.588,68195.6,53302.,5.539,1.709,95089.9,4724.82},{0.522,1.19,4652

7.8,34754.1,5.179,1.29,103327.,1382.6},{1.061,0.972,73671.7,50463.1,7.302,1.662,110221.,8949.84}, {0.836,0.726,63084.2,549
38.3,4.866,1.144,95357.4,10226.7},10.462,1.48,58136.4,48359.3,7.415,1.216,157941.,6833.15},{0.721,0.722,67977.8,63396.8,4
.024,1.765,162803.,1364.45},{1.374,0.798,50385.7,4214.94,5.26,1.251,27337.,1965.37},{1.089,1.089,39617.,13339.3,6.401,1.6

35,41130.3,925.432},{0.921,0.796,50307.6,11130.8,3.753,1.174,43845.8,3305.27},40.667,0.523,41310.1,30990.9,2.55,0.863,50

820.2,2941.76},0.951,0.931,39283.9,30926.1,6.711,1.223,52178.8,4745.04},0.88,0.522,19253.6,8659.36,3.121,0.621,12875.6,
2353.13},{0.544,1.012,33731.5,23055.3,4.183,0.792,43717.5,1261.76},40.955,1.349,33522.6,5546.98,6.324,1.755,37877.2,1177
753,10.712,1.373,37545.3,4876.95,5.613,0.649,24499.9,2654.38 },{0.727,1.15,68451.1,34992.,5.471,0.745,56381.1,1919.43}, {0
.564,1.463,72401.6,38945.1,6.867,1.55,176868.,10405.1},{1.37,0.796,34352.9,3447.17,5.319,1.236,18835.4,1415.15},{1.022,0.

833,47188.4,27586.6,5.627,1.558,62514.3,3958.95},{0.606,0.885,57012.1,49245.4,4.207,1.018,92744.3,2086.59}, {1.109,0.744,

62467.,4997.79,3.84,1.459,49448..3847.96},{1.225,0.578,43431.3,15047.8,4.57,1.565,43935.,5336.05},{1.362,0.452,19473.9, 14
788.5,5.914,1.076,15135.7,1387.31},{0.674,1.086,39942.1,30467.6,5.885,1.389,84381.4,6554.36},{1.154,0.848.2662.83,2004.8

1,7.488,0.923,2218.31,261.8041,{0.984,1.143,73730.1,15374.9,6.143,1.005,58431.7,8230.34},{0.84,1.319,41777.7,19256.,7.6.0.
889,39932.6,4304.54},{1.052,0.807,28473.6,18360.9,6.309,0.902,26308.8,4515.19},40.723,1.147,22650.7,17104.6,6.504,1.718,
53276.2,3388.19},10.616,1.578,37059.6,11942.2,7.12,0.569,27247.3,2054.34}, {0.855,1.337,19776.3,10305.4,7.406,1.127,20532
2,410.52},41.2,0.709,42528.2,21575.6,5.668,1.541,45916.9,3688.67},{0.444,1.48,17487.9,3493.55.4.653,1.111,28353.6,808.37
91,{1.066,1.095,18362.8,9516.4,7.194,0.783,10666.6,294.798},{1.277,0.183,13513.5,3718.13,2.75,1.616,12314.5,1337.16},{1.4
01,0.522,37034.2,32921.4,7.221,0.946,27504.3,3288.35},{0.475,1.456,47464.7,26864.1,6.076,1.733,145820.,4044.91},{0.745,1.
024,35630.4,7606.98,4.112,0.889,30427.8,2779.36},{0.785,0.712,28008.8,20853.,4.205,0.673,25119.2,2888.81}, {1.342,0.955,4

087.49,1456.54,7.437,0.816,1871.51,142.418},{1.331,0.279,33230.,3227.33,2.885,0.505,7525.49,588.619},{0.479,1.417,57555.

2,10554.9,4.707,1.229,103147.,6405.94},{1.099,0.914,37833.8,27331.9,7.512,0.563,20166.5,2474.73},{0.553,0.903,63920.7,38

226.1,3.462,1.161,113057.,3252.67},{1.279,0.143,27441.4,21799.8,3.715,0.707,17737.5,3939.9},{0.869,0.746,39543.1,26811.1,
4.458,1.464,59327.2,2403.64},{0.886,0.904,41476.1,3539.69,3.717,1.454,43219.6,4207.47},{0.552,1.352,72515.9,60433.7,7.28

4,0.83,117373.,7860.92},{0.848,1.148,66388.9,27801.3,5.726,1.06,61134.3,1357.03},{0.669,0.493,48402.,42591.3,2.601,1.774,

130342.,7171.46},10.715,1.314,59577.3,9799.5,5.448,0.411,25127.5,2726.31},{0.636,1.078,4385.46,4354.07,6.011,1.512,11012
2,345.9891,{0.571,1.707,16532.8,3914.53,7.124,0.789,16715.4,1050.99}, {0.925,1.014,41698.2,38149.,7.638,1.521,75587.3,642
8.87},{1.239,0.418,47123.6,36006.2,5.006,0.646,25401.9,3208.46},{0.602,1.477,31751.4,12878.8,6.876,1.126,51628.7,4435.43

1,10.943,0.997,74901.2,43651.9,6.328,1.691,123197.,11080.1},{2.045,0.029,44129.6,12485.3,5.563,0.502,12141.4,5174.82}, {0.
569,1.844,23501.,4301.8,7.702,1.268,37066.8,2329.15},{0.519,1.432,11026.2,770.408.,4.375,1.178,15077.1,724.03},{1.095,0.58
2,13804.7,10190.6,5.481,0.585,9075.96,2115.66},{1.194,1.159,70329.4,21045.2,7.568,1.263,54868.6,4447.87},10.928,0.541,13

335.2,12531.2,4.275,1.426,21499.4,1274.17},{0.993,1.127,35385.5,7157.57,5.501,1.715,38577.,1202.11},40.95,1.156,36470.5,2
2658.1,7.939,0.779,29973.5,3580.59}, {1.305,0.362,66084.6,19102.7,3.813,0.801,35347.7,8127.86},{1.451,0.509,51055.,25620.

7,6.102,0.92,30938.6,5654.86}, {1.294,0.86,33235.9,5970.54,5.885,1.456,27150.1,3849.86},{0.982,0.428,26709.1,8978.78,2.697
,1.595,31302.9,1909.3},{0.722,0.723,42563.4,34460.4,3.948.1.626,97047.9,6921.79},{0.554,1.579,13569.5,8785.56,7.871,1.565
,34446.8,1195.72},{1.318,0.075,46716.7,40659.7,3.645,0.859,33062.3,4492.36}, {0.446,1.116,50827.7,50385.4,5.077,0.678,835
00.9,2939.88},{0.823,1.008,57650.9,53403.2,7.126,0.899,75130.,8976.44}, {1.057,0.468,30496.,5124.04,2.76,1.499,27215.9,163
8.21,10.892,1.34,24659.7,1960.3,5.664,1.425.23634.7,1379.22},{0.892,0.63,44072.5,39736.9,4.52,1.781,91328.9,5661.55}, { 1.1

8,0.18,68110.4,52233.1,3.3,1.148,66139.4,7093.32}, {1.685,0.676,71942.2,11758.9,7.119,0.444,15329.8,3618.7},{0.881,0.989,5

0695.2,27489.,5.598,0.529,25730.1,1460.18},41.362,0.317,70120.4,34225.,4.258,0.656,28032.2,2631.17},{1.052,0.945,52874.,1
7567.,5.445,1.695,60976.6,2951.42},{1.339,1.004,16664.4,2982.09,7.064,0.724,6638.08,981.601},11.029,0.418,9050.51,1722.9
5,2.68,0.703,4775.92,926.828},{0.966,0.51,20636.5,12835.5,3.534,1.687,29800.,476.17},{0.472,1.098,30525.4,19724.9,4.08,1 .4
26,77410.1,715.697},{0.945,0.945,38259.5,5112.5,4.308,1.316,35131.1,3301.39}, {1.454,0.311,4126.56,2177.37,4.99,0.919,262
3.97,577.331},{1.023,1.24,19545.6,6588.63,7.372,0.931,13946.4,1293.96}, {1.315,0.135,61309.7,24321.4,2.982,0.843,33948.1,6
216.241,{0.458,1.114,23324.,22102.6,5.004,1.307,69845.6,2286.35},{0.815,1.055,14320.4,7405.78,5.506,1.642,23855.9,1210.8
31,{0.577,1.184,30825.9,24639.6,6.164,0.524,30168.4,2470.93},{1.397,0.071,67303.6,62668.4,4.163,0.955,50182.8,5624.36}, {

1.445,0.13,61003.4,29589.9,3.72,1.47,55430.1,8957.96}, {0.803,0.394,34900.9,29885.8,2.685,0.658,27893.8,1093.17}, {0.747,0.
772,31624.7,10547.5,3.17,0.875,26783.7,1384.99}, {1.183,0.267,27613.1,16258.4,3.411,1.495,32061.7,3920.36},{0.805,1.19,37
777.8,32771.6,7.556,0.967,44245.7,1082.23},40.661,1.331,44166.2,39062.6,7.594,1.404,91677.4,1671.09},{0.556,1.929,73097.
1,10829.4,7.571,1.561,131401.,4975.65},{0.828,1.288,19299.3,4829.41,5.812,1.385,21910.1,981.966},{0.611,1.59,28676.4,138
05.7,7.94,0.517,21299.6,1460.4},{1.31,1.051,48058.7,5985.48,6.791,1.219,30948.7,4173.84},{0.607,0.524,45041.2,44799.7,2.7
47,0.488,43641.8,5299.13},{0.481,1.186,26575.4,6324.11,3.519,0.811,28973.3,579.248},{0.908,1.549,25313.2,3488.77,7.343, 1.
452,26240.6,1754.67},{0.8,1.264,64702.1,40658.2,7.803,0.495,40886.9,4660.36}, {0.937,0.534,49219.8,42826.,4.449,0.541,354
91.2,6947.1},{1.285,0.498,44978.3,41057.,6.21,0.651,24082.,1951.54},{0.44,1.377,26858.6,15352.3,5.694,0.872,48645.7,2687.
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91,{0.53,1.242,66145.7,10534.9,3.726,1.417,107589.,2349.65},{0.433,1.225,17488.2,16273.5,5.701,1.212,53517.,2606.98 }, {0.4
85,0.945,41947.9,18613.5,3.036,1.57,104052.,3122.4},{0.91,0.846,4364.48,2042.1,4.856,0.686,2846.88,302.726}, {0.424,1.27,5

4841.6,54752.3,5.814,1.598,212963.,2627.5},{0.711,1.495,22357.4,2202.91,5.863,1.413,28812.,2166.02},{0.655,0.684,65859.1,
41148.9,2.947,1.199,101982.,2661.58}, {1.48,0.496,17382.6,1624.36,4.483,1.443,11409.1,1859.47},{0.865,0.967,34359.2,14651
,4.939,1.204,36883.4,1812.05},40.92,1.141,49225.8,36892.3,7.466,1.396,66738.8,895.467}, {1.134,1.293,42131.6,2956.92,6.90

9,0.631,15260.8,1752.62},{0.58,0.739,7943.55,7571.48,3.692,0.959,15312.8,1534.67},{0.493,0.92,45794.4,45020.8,4.067,1.538
,150283.,4492.731,{1.269,0.292,33861.3,20279.9,3.993,0.839,21018.6,2822.36}, {0.984,1.185,32411.6,15529.1,7.423,1.282,360
98.1,3060.7},{1.241,0.108,37659.4,23848.9,2.976,1.554,42209.3,3559.45}, {1.125,0.753,21483.9,14340.4,6.556,0.48,10244.,196
5.55},{1.652,0.612,70051.,13120.9,6.666,0.799,28430.2,7054.69}, {1.277,0.903,18329.8,4438.52,6.146,1.685,16964.5,1447 81},
{1.184,1.099,41954.8,6193.94,6.235,1.494,33907.9,2428.53 },{1.448,0.697,60519.,23904.,6.869,0.939,34611.,5863.66 },{1.158,0
.616,46438.3,27298.1,5.298,1.044,40412.9,5687.6},{0.883,1.362,2952.28,1029.61,7.364,1.142,3001.65,245.616},{1.545,0.563.,9
739.32,4088.27,6.729,0.822,4762.56,924.053},{0.917,0.92.57584.5,37941.7,6.413,0.721,51010.2,8997.02}, {0.436,1.514,44049.
1,37392.6,7.401,0.674,68623.5,2096.59},{0.766,0.863,37526.7,25751.5,4.673,1.64,75316.7,4889.99}, {0.648,1.139,34473.1,189

07.8,5.208,1.059,48467.4,2599.67},40.648,1.433,53956.3,21122.8,6.771,1.041,73975.1,6519.25},{0.837,1.727,2950.17,210.087,
7.963,0.655,1487.84,130.619},{0.962,1.329,33866.2,2635.43,6.147,1.365,30764.9,2900.99}, {1.237,0.433,65201.6,52228.1,5.07,
1.586,80049.,4070.34},{0.507,1.282,48981.3,17442.9,4.39,1.465,98689.6,1243.6},{0.487,1.768,15850.5,2750.64,6.257,1.637,33
846.3,922.543},10.817,0.448,5779.35,4359.07,2.876,1.675,11412.2,804.895}, {1.586,0.018,25357.7,8565.9,3.444,0.81,11928.8,3
266.45},{1.154,0.64,15666.9,2496.49,3.846,0.962,8346.9,630.651},{0.7,1.187,73325.5,28229.9,4.955,1.408,104139.,1110.16}, {
1.281,0.578,4562.16,4020.34,6.825,1.285,5169.33,711.3921,{0.527,1.916,52225.7,9016.82,7.541,1.608,105575.,4315.1},{0.673,
1.497,50444.2,17652.9,6.458,1.421,74693.,1328.17},{0.515,1.208,21624.4,8761.18,4.656,0.526,18707.5,1486.24},{1.085,1.46,3
6407.6,6856.55,7.792,1.698,35036.9,729.336}, {0.509,0.887,35224.2,18432.2,3.385,0.477,32102.4,3740.8},{0.51,1.263,63559.3,
51802.5,6.079,1.517,192638.,9424.84},10.535,1.739,25076.8,8684.3,7.384,1.423,49593.7,1798.53},{1.119,0.581,50833.5,19188
4,4.096,1.576,55071.1,4593.28},{0.454,0.978,13045.9,2404.07,2.513,1.535,28033.1,927.375},{0.864,1.147,53918.4,7615.98,4.

981,1.065,44627.2,4059.11},{1.328,0.389,10751.4,2239.73,3.623,0.761,4028.58,284.515},{0.575,1.56,27218.,14791.3,7.305,1.3
44,52700.9,1523.1},{0.958,0.847,71532.7,35238.4,4.89,1.67,95753.8,1882.25},{1.022,0.379,11111.4,4264.22,2.753,1.745,1414
7.,.876.823},{0.579,0.995,14387.9,11435.5,4.84,0.428,11202.9,907.6},{0.611,1.353,10857.3,7631.04,6.932,1.172,19635.4,904.8

821,{0.737,1.109,62167.8,49438.9,6.427,1.422,119930.,7007.19},{0.957,0.434,28564.,23661.7,3.572,1.349,38993.8,1788.74}, {

0.633,0.948,41815.5,15415.2,3.599,1.727,86959.1,5119.76},{0.594,1.556,5445.53,2431.35,7.18,0.705,5268.95,262.08},{1.176,0
479,13389.4,11407.3,5.134,1.718,19307.8,1006.52},{0.982,0.281,17823.3,1471 1.9,2.987,0.623,11890.6,1392.61}, {1.095,0.496,
17697.5,10946.1,4.269,1.492,22823.7,2717.18},{1.036,0.905,61467.3,34545.9,6.538,0.624,37400.8,5924.96}, {1.117,1.04,18258
.8,9097.58,7.989,0.6,10056.,1854.89},{0.919,1.06,11731.,4688.33,5.865,0.793,8229.17,739.007},{0.589,1.23,71267.2,43624.8.6
312,0.564,73693.7,9160.42}, {1.026,0.386,68037.,67007.4,4.186,0.808,67409.4,11970.6}, {0.763,0.885,31780.5,24631.2,4.863,0
774,29456.9,570.6},10.955,1.354,61146.,20855.3,7.495,0.771,36685.8,2125.03},{0.797,1.059,19520.3,17848.8,6.987,0.926,246
07.9,1757.15},{0.996,0.89,67319.1,19150.4,4.814,1.604,79914.4,7161.37},{0.813,1.011,6354.23,3906.61,5.778,1.156,8525.34,7
69.862},{0.813,0.345,34168.7,30244.1,2.571,1.083,46673.8,3107.89},{1.32,0.549,52319.9,36215.,6.041,0.546,20243.1,1608.02
1,10.604,0.794,36347.6,15351.1,2.91,1.637,77693.1,4634.93},{1.581,0.529,38351.1,11768.8,6.78,0.466,12998.3,4824.09},{1.14
7,0.283,2246.28,661.977,2.778,0.719,1148.29,217.376},{1.107,0.486,20463.8,17951.8,4.875,1.707,32899.3,2698.09}, {0.966,0.6
74,15272.3,11070.6,4.805,0.873,13284.5,1039.22}, {1.288,0.34,14361.1,8523.41,4.227,1.479,13576.8,398.03 },{ 1.585,0.263,693

94.8,4138.59,3.768,0.519,15780.,3507.76}, {1.234,0.662,37656.7,4891.96,4.394,0.905,20000.9,3488.38, {0.805,0.949,20752.6,2
083.69,3.418,1.759,25752.9,525.355},10.634,1.378,18661.5,7611.63,5.83,1.285,27912.5,625.766},{1.199,0.555,56961.6,51311.

9,6.047,1.797,92897.9,9562.4},{1.722,0.21,26803.2,4318.65,4.511,0.778,9948.4,2774.49},{1.162,0.644,67843.1,44986.5,5.68,0.
591,33407.8,3727.79},{1.287,0.595,34075.1,12535.1,5.074,0.964,20706.5,2661.8},{0.786,0.931,16243.2,7989.22,4.449,1.643 2

6205.6,579.266},{1.131,0.192,44148.9,28517.2,2.9,1.436,49934.,3529.53},{0.984,1.277,26911.6,7046.08,7.013,1.273,26282.3,2
627.77},{0.685,1.168,62920.8,24332.4,5.166,0.935,69735.2,5544.99},{1.718,0.425,38869.5,16229.,7.334,0.45,12466.2,4683.92

},{1.408,0.168,53774.4,50949.5.5.077,0.534,30720.3,10286.8},{0.822,1.493,58197.7,20143.1,7.752,0.7,38234.7,2579.58},{1.31
7,0.547,34448.5,12137.,5.063,0.86,20003.8,3991.46},{1.251,0.272,8956.2,4695.63,3.571,1.246,7384.69,541.371},{1.368,0.222,

38763.3,14050.5,3.501,1.603,36305.7,4972.63},{0.941,1.124,45659.1,23735.8,7.146,0.841,38363.1,4621.09},{1.018,0.607,3211
3.9,16612.2,4.097,1.764,45928.4,2866.28'}, {1.139,1.097,52984.3,19249.9,7.717,0.664,27964.4,4689.4}, {1.208,0.484,45072.8,44
397.9,6.428,0.407,23168.2,6774.23},{0.493,1.456,30557.8,10479.4,5.3,0.862,38365.1,1034.38},{0.421,1.569,19822.2,13305.6,7
.014,1.479,64150.7,2082.76},{1.626,0.511,27456.3,4140.16,5.93,0.559,8683.53,2829.78},0.618,0.63,73 158.9,46148.9,2.602, 1.

172,121536.,5529.57},{1.161,0.787,34710.4,15612.2,5.633,1.06,24823.3,1410.67},{1.698.0.173,62499.4,58989.7,7.076,0.587,3

1742.3,10244.7},{0.435,0.873,68562.9,58064.,3.239,0.781,119930.,3152.75}, {0.968,0.966,23239.7,16212.3,6.757,1.402,333 14.

9,3173.76},{0.771,1.076,73886.8,31650.6,5.049,1.381,102550.,4761.65}, {0.824,1.344,19284.5,4149.45,6.595,0.706,13097.,169

9.3},{0.788,1.165,71951.3,13861.4,4.886,0.578,36386.6,2874.98},{0.664,1.31,69012.8,11085.7,4.811,1.773,120431.,6807.57},{
1.418,0.446,44422.,10599.4,4.508,1.147,27621.2,4659.55},{2.145,0.233,17717.,4056.26,7.549,0.413,4021.76,1840.77},{0.609,1
.076,70785.1,19573.8,3.713,0.94,73544.3,2056.96},{0.729,1.096,51200.6,33519.9,5.76,1.263,80847.,4273.93},{1.135,1.217,160
17.,5244.64,7.477,1.072,10541.1,338.038},10.784,0.532,69800.9,46712.6,2.897,1.517,114824.,1664.76},{1.252,1.137,60446.7,1
7164.6,7.649,1.708,59310.4,4412.05},{0.555,1.234,64873.8,22690.5,5.3,0.436,48426.,6655.77},{1.365,1.106,11867.7,2264.62,7
.774,1.601,9860.5,1131.56},{1.396,0.411,49922.6,13070.4,4.268,1.304,35341.3,5193.25},{0.867,0.552,63642.7,43354.1,3.426,1
382,89399.9,3183.74},{1.211,0.897,9318.12,483.542,4.968,1.8,8557.76,948.8741,{1.243,0.154,54896.,49224.6,3.703,0.735,326
44.9,1768.49},{0.914,0.587,55767.,47227.9,4.2,1.369,80590.8,2616.85},{0.561,1.145,59626.1,43802.3,5.164,0.761,73522.9,172
9.36},{1.189,0.775,39837.6,32363.9,7.041,1.334,41923.7,1109.12},{1.1,1.287,62679.9,19615.5,7.641,0.669,26453.3,909.729} {
0.656,1.099,31989.1,30418.8,6.184,1.732,87947.3,3048.21},{1.435,0.774,57408.,19763.9,7.116,1.131,39406.1,7118.33},{1.221,
0.777,24298.9,19892.8,7.566,1.548,31995.3,3030.47}, {1.203,1.273,71581.7,8602.72,7.319,1.207,46760.6,4306.58 },{0.813,0.84

8,51056.1,42431.1,5.682,0.64,47913.,7332.51},{0.666,1.146,13210.2,2473.24,4.136,1.227,16227.2,969.208}, {1.36,0.068,60364.
6,44278.9,3.571,0.594,29993.8,6993.19},{0.651,1.472,57941.,25542.8,7.126,0.456,34402.,2439.9},{1.172,1.086,58387.8,3585.7
5,5.47,1.642,45044.6,1140.94},{0.82,0.798,5415.,1454.03,3.577,1.149,5724.81,624.679},{1.267,0.819,17154.5,2236.22,5.284,0.
425,3924.04,528.6261,{1.208,0.856,58290.8,8586.29.4.923,1.392,39792.2,957.397},{0.765,0.833,3605.86,2858.01,4.787,1.453,

6843.62,463.281,{1.013,0.79,24706.4,14925.,5.479,0.953,21415.,2003.57},{0.715,0.629,59403.4,21497.,2.624,0.653,43430.1,45
59.631,{0.781,1.132,31083.6,30631.7,7.611,0.873,38208.4,2171.35},{0.519,1.317,7988.24,7844.4,7.113,1.768,30226.5,1436.61
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1,11.408,0.303,57144.,28299.9,4.549,0.903,35079.7,6948.241},{0.632,1.418,12748.2,8440.73,7.816,1.14,23288.7,1973.73},{0.68
7,1.375,18220.8,7077.91,6.456,1.42,30804.2,2339.04},{0.488,1.621,70313.6,48450.1,7.772,1.713,221785.,5008.06},{1.4,1.009,

32036.4,1957.09,6.715,1.421,21702.2,3306.63},{1.04,0.699,14699.1,13891.5,5.903,1.607,22678.3,452.964},{0.78,1.312,50648.

9,16443.5,6.016,0.745,34686.5,1440.45},{1.006,0.963,22421.6,6846.46,5.182,1.5,23365.9,1057.9},{0.456,1.811,51959.8,9348.9
3,6.848,1.254,101695.,5836.821},{1.029,0.954,8638.86,3915.92,5.862,1.264,8262.26,389.418},{1.025,1.073,9064.96,5420.43,7.4
48,1.296,10503.6,890.519}, {1.344,0.63,44540.9,35215.4,7.431,0.446,16522.3,2671.59}, {1.353,0.246,56092.4,43614.6,4.62,1.43
8,61044.7,7423.87},{1.353,0.432,41155.8,24987.4,5.395,0.628,19439.7,3545.97},{0.575,1.421,26530.8,18286.7,7.145,1.039,45

072.8,2077.1},{0.902,1.111,63131.5,58975.9,7.995,1.783,127466.,4242.49},{1.598,0.378,55026.4,32670.9,6.585,0.905,33849.3,
8099.37},{0.542,0.844,13352.8,13334.9,3.98,0.851,22679.2,981.82},{0.787,1.069,23904.2,8357.86,4.906,1.571,36213.,2413.86

1,10.841,0.956,52867.7,27959.5,5.023,1.281,64583.2,1970.45},{0.985,0.532,72793.3,23595.,3.127,1.732,93590.4,6992.05}, {1.2
95,0.714,34288.3,8644.81,5.12,1.342,23481.7,988.89 1}, {0.922,0.626,35542.3,29331.6,4.606,1.239,51070.2,5586.18},{1.199,0.84
,46995.9,14208.6,5.721,0.405,12055.9,1297.65},{1.301,0.561,48267.9,35813.9,6.173,1.501,53676.9,4265.7},{0.832,0.594,2090

2.,16991.1,3.94,0.884,24284.7,3073.99},{0.622,1.377,73850.6,48205.4,7.463,0.934,113421.,10398.9},{1.469,0.278,31163.,59 14
.07,3.764,1.1,17705.6,3516.3},{0.804,0.938,40756.9,34066.2,5.873,1.084,57178.8,4261.09}, {1.202,0.759,28483.3,5509.1,5.421,
0.525,11470.4,3102.26},10.958,0.551,19379.,14536.1,4.07,0.984,18862.9,1138.25},{1.141,0.276,17324.2,16644.8,3.96,1.639,26
078.9,1513.66},{0.613,0.605,41773.9,41292.5,3.012,0.994,71644.7,2904.29},{1.019,1.215,45461.1,15735.1,7.238,0.7,24747.1,2
366.07},11.296,1.008,31361.2,5400.15,7.593,0.57,12900.8,3482.8},{1.219,0.114,32596.,30032.1,3.423,0.57,16002.9,1318.75},{
1.009,0.689,33606.6,23225.7,4.94,0.554,16397.8,606.751 },{1.365,0.591,34425.3,16855.9,5.929,1.658,36497.7,4423.99},{1.208,
0.887,12133.,7100.2,7.137,1.696,14654.6,848.918},{0.79,0.513,45214.3,21970.4,2.527,1.601,69263.5,942.356},{1.352,0.321,55
855.1,28345.4,4.515,0.534,23713.2,6374.12},{0.465,1.217,68364.2,56105.1,5.495,0.951,142661.,6726.36 }, {0.957,0.952,42836.

7,29928.,6.413,1.689,70675.,4302.12},{0.639,1.249,23821.3,15508.,6.329,1.519,53628.6,3510.84}, {1.043,0.625,31225.8,14129.
2,4.551,0.671,20437.,4519.91},{0.644,1.064,67261.6,51963.8,5.356,1.339,133972.,5491.51},{0.894,1.212,31719.2,19920.5,7.54
9,1.578,50392.7,2892.13}, {1.068,0.447,19166.2,8860.83,3.377,1.497,20428.2,670.458},{0.631,1.598,12120.7,5470.06,7.518,1.0
72,16119.3,529.671},{0.988,0.872,66434.9,57436.3,6.729,1.125,79042.2,5974.58},{0.85,0.85,35955.2,24126.,5.05,1.276,50579.
6,3657.891,{0.712,0.945,41898.5,7221.56,3.262,1.145,40873.,876.765},40.5,1.217,57818.4,56873.8,5.955,1.059,126399.,2260.2
71,10.823,1.118,59243.2,4286.38,4.282,1.548,67720.8,4777.77},{1.155,0.866,74867.7,46115.4,7.294,0.625,42597.3,7185.8},{1.
407,0.651,13968.2,3643.51,5.593,1.12,8277.91,1046.65},{0.909,0.797,14872.6,9777.32,4.907,1.462,20964.,805.674},{1.407,0.9
16,53008.2,6787.29,6.774,0.677,19258.2,3703.48},{0.871,1.587,54344.4,6636.42,6.824,1.714,61296.,682.028},{0.534,1.415,71

954.7,13230.8,4.821,0.815,73456.9,3643.48},{1.187,0.14,4156.9,2266.96,2.718,1.23,3428.53,102.383}, {1.334,0.166,64233.6,56
217.8,4.238,0.611,30144.5,2427.011,{0.743,0.847,13936.,11365.6,4.627,1.014,17779.5,340.282},0.882,0.918,25667.4,20498 .3,
5.967,1.561,43731.6,1892.42},{0.608,1.419,14238.3,5074.28,5.796,1.455,24889.2,833.719}, {1.304,0.545,16284.4,1489.39,4.39

7,0.43,4881.26,1634.43},{1.1,0.928,57519.4,50061.6,7.85,1.368,71362.,3164.9},{1.305,0.132,64350.3,25676.5,2.925,1.014,416

77.,6434.86},11.172,0.399,31930.3,7184.71,3.083,0.596,10922.,864.811}, {1.26,0.996,29043.5,3368.08,6.51,0.5,8888.92,1786.7

51,10.666,0.96,33799.8,21040.7,4.612,1.015,48629.5,3986.75},{0.907,0.573,67909.9,30415.4,3.252,1.3,76935.8,4960.67},{1.00
1,0.993,46617.6,20776.1,6.124,0.906,35613.8,3429.87},{0.637,0.912,5910.3,861.895,2.802,1.33,7376.12,190.821},{0.437,1.561
,7685.81,4904.1,6.837,1.011,15691.,412.801},{1.125,0.369,30808.3,29321.8,4.774,0.448,17476.9,4734.78},{1.26,0.167,32425.7
,16869.7,3.153,0.833,19579.9,3112.8},{0.481,1.466,40004.6,21506.7,6.318,1.561,114129.,5727.8},{0.696,0.692,38741.9,24501.
,3.198,1.705,81666.5,2807.03},{1.038,0.595,73375.2,39265.6,4.097,1.293,71719.5,1237.78},{0.621,0.687,15530.,11278.7,2.954
,1.5,32823.4,285.2331,{1.023,0.816,72290.5,60831.6,6.394,1.371,96630.4,5351.97},{0.811,1.312,50779.3,12103.9,5.763,1.486,

61830.8,2355.26},{1.31,0.373,51384.8,29567.3,4.521,0.679,22833.7,1636.6},{1.125,0.896,13627.5,12196.9,7.932,1.716,21276.

7,1136.51},{1.197,0.702,24338.2,19241.2,7.202,0.777,19445.,4111.74},{1.217,0.138,49562.2,48554.,3.716,0.875,45503.9,9689.
891,10.694,1.39,57210.7,6495.97,5.561,0.971,57042.5,6259.75},{0.925,1.1,19154.9,16030.3,7.582,1.76,34417.5,597.817},{1.23
8,0.468,25342.1,8424.67,4.092,0.91,15401.9,2539.21},{0.664,0.987,36452.,33732.6,5.485,1.394,81002.7,4255.85},{0.707,1.128
,3422.8,991.977,4.557,1.548,5329.8,282.754},{1.34,0.988,40404.5,10397.8,7.106,1.238,26544.2,2268.79}, {1.193,0.368,52689.7
,42066.3,4.575,1.054,51586.5,8482.44},{0.806,1.273,45130.3,22199.8,6.788,1.637,76125.8,4356.64}, {1.445.0.3,38959.7,32289.
1,5.755,1.072,32942.9,5905.76 },{1.175,0.502,32453.8,18732.7,5.065,0.411,13906.3,4096.6 }, {0.837,0.471,48084.9,45354.3,3.34
4,1.329,76631.3,1964.811,10.582,1.465,12970.1,7659.36,7.343,1.141,23877.,1626.85},{1.074,0.606,58360.6,44227.8,5.205,1.16
7,65480.7,7601.42},10.68,0.99,27049.2,14329.,4.653,0.531,19248.9,1814.39},{0.614,0.947,36443.4,19699.7,4.005,1.295,67684.
9,4818.65},{1.314,0.816,51175.5,7780.06,5.439,1.593,40621.9,3768.75},{0.946,0.619,54467.,44104.5,4.51,1.181,65734.9,3162.
871,10.856,0.389,29676.5,17525.1,2.699,0.516,19391.5,4218.081,{1.286,0.613,12164.9,4955.29,5.364,0.53,4252.98,596.336}, {

0.754,0.73,17055.2,8521.77,3.494,1.241,24288.6,2192.25},{0.829,1.478,62125.4,11855.8,6.903,1.545,81118.7,6478.15},{0.945,
0.935,62673.5,38492.8,5.994,1.669,101476.,8111.74},{1.271,0.771,11285.,9678.79,7.841,0.694,6005.81,226.863},{0.614,0.865,
57213.,52587.1,4.298,0.665,63098.3,2152.03},{0.663,0.7,61926.5,25534.8,2.823,1.031,80759.5,8414.15},{0.662,1.461,56041.3,
7134.07,5.14,0.955,46928.5,649.812},{1.421,0.596,32563.2,5993.89,4.979,1.513,23525.1,2497.16},{1.323,0.882,53854.4,258 84
3,7.667,1.609,58475.4,7498.84},{1.184,1.277,16819.,1604.51,7.912,0.753,8443.72,1692.66},{0.431,0.973,18241.2,10518.6,3.1

7,1.727,60247.2,1239.65},{0.65,1.2,7542.5,2488.88,4.735,1.422,11891.2,483.489},{1.342,0.571,29898.6,27253.1,7.148,1.403,3

2961.6,2566.46,{1.205,0.037,66445.3,62365.5,2.979,1.434,82454.7,5721.36},{0.992,0.723,33716.3,134611.5,4.267,1.732,45995
4,3541.87},{1.167,0.928,65948.5,10691.1,5.358,1.773,66612.6,6059.76},{1.174,0.953,50331.,31580.,7.692,1.683,66523.4,5576
41,10.594,1.409,17253.8,6368.26,6.004,0.911,21140.1,1396.33},{0.486,1.517,50239.9,23698.5,6.739,1.041,97931.9,7345.87}.{
0.776,0.885,62988.2,33412.,4.429,1.538,107156.,7399.75},10.798,1.282,74593.,43226.8,6.948,1.274,98234.8,2310.5},{0.476,1.

703,62648.1,20234.5,6.438,1.76,160674.,2675.37},{1.012,0.903,38940.8,36862.3,7.296,0.574,22959.3,1022.49}, {1.123,0.405,4
4511.4,37588.9,4.51,0.854,38235.3,5945.011,{0.744,0.881,32964.5,10945.7,3.551,1.348,41051.,836.963},{0.621,1.771,15365.7,
1386.03,6.557,1.326,19439.6,663.107},10.967,0.978,2180.44,1239.15,6.08,1.295,2436.33,102.611},{1.331,0.552,14642.5,5797.

07,5.135,0.907,8056.72,921.892},{1.27,0.68,61440.3,58674.6,7.771,0.426,23522.4,2674.92} ,{1.319,0.291,51968.6,40088.9,4.66
4,1.451,56884.6,5665.87},{1.22,0.502,48428.1,8573.11,3.58,1.29,33701.4,2989.59},{1.067,0.81,65837.4,4101.06,3.955,1.641,6
2838.9,6591.691,10.777,0.652,19764.7,12161.8,3.355,1.579,34317.3,1340.89}, {0.64,0.786,53907.5,22453.8,3.061,1.325,9083 1.,
7332.77},{1.151,0.308,57052.7,19426.5,2.928,0.579,22286.3,2734.43},{0.65,1.264,37232.5,11651.4,5.37,0.546,25023.4,2297.8
1,10.426,1.382,29084.,19405.7,5.51,1.148,66965.1,649.9121, {0.697,1.365,9704.05,3132.6,5.726,1.089,10396.7,200.139}, {0.922
,1.072,34104.5,13731.5,6.235,0.894,29453.7,3980.71},{1.158,0.113,27942.,26135.5.3.241,0.485,16975.8,5406.25},{0.459,0.989
,51927.5,32542.4,3.613,0.551,56522.5,2816.55},{1.114,0.913,17548.5,5639.3,5.976,1.033,13681.2,2097.28},{0.591,1.287,1389
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7.3,10027.6,7.332,0.614,17079.4,2238.321},{0.903,1.765,20712.9,1082.99,7.735,1.712,21994.1,689.933 }, {0.724,0.508,39191.6,3
6573.8,3.009,1.404,79697.2,4677.57},{1.119,0.537,8727.09,993.765,3.308,0.575,3191.08,576.313},{0.691,0.811,20648.,14561.
8,3.995,0.568,15840.6,874.933},{1.274,0.586,36375.1,10374.5,4.633,0.859,18390.5,2165.88}, {1.242,0.878,56442.1,35911.8,7.6
51,1.774,74595.9,6393.67},{0.623,1.725,48596.6,7062.28.6.749,1.701,85359.,3930.79}, {1.222,0.796,26395.1,22395.3,7.86,0.59
8,13646.4,1300.57},{1.212,0.526,19164.5,6228.42,4.103,0.684,7907.21,626.828},{0.608,1.43,26988.5,14373.2,7.018,0.862,346
92.4,2494.83},{1.416,0.373,63796.4,48584.9,5.759,1.452,65781.4,7268.71},{1.239,0.708,47822.4,36998.4,7.23,0.941,40431 4,6
408.32},{1.096,0.593,59821.3,55545.8,5.728,1.31,79345.9,8218.17},{0.887,1.237,37836.7,17523.7,6.947,1.259,43998.1,2776.9
1},{0.813,0.694,43291.8,39291.7,4.365,1.328,69726.9,1597.14},{1.493,0.652,34230.9,17529.4,7.296,1.256,26174.9,3619.66 } , {
0.488,0.885,60270.7,28290.1,2.986,0.448,46819.1,3286.73},10.925,1.404,32377.9,12582.5,7.662,1.38,34945.3,826.359 ", {0.467,
1.392,49292.1,14223.,4.588,1.336,96001.9,2119.19},{0.526,1.152,2516.96,1623.19,4.984,0.987,4415.11,259.263},{0.42,1.425,1
6498.,5287.84,4.709,1.659,46508.5,1322.62},{1.331,0.544,4481.93,2718.,5.812,1.506,4600.86,444.774},{1.429,0.174,16211.,30
67.31,3.098,1.506,11939.,1699.85},{0.481,1.08,41771.5,26496.7,4.207,0.592,46543.1,2154.68}, {1.061,0.551,46389.1,28 127.1 4
303,1.286,50783.8,4478.6},{1.151,0.7,27294.6,17885.9,5.708,1.728,35105.,924.2},{1.272,0.837,21772.6,4434.5,5.387,1.528,16
205.8,370.418},{0.655,0.912,2207.58,1778.89,4.497,1.169,3694.87,85.075},{1.508,0.249,12721.7,12467.1,6.263,1.272,13005.2,
2212.08},{1.249,0.152,22976.3,19056.3,3.588,1.441,25680.5,1357.08},{1.223,1.155,67276.3,17044.,7.168,1.297,46471.4,1225.
19},{1.391,0.557,62454.9,42638.6,7.404,0.509,31811.3,10502.2},{0.453,0.864,54889.3,40909.8,3.171,0.652,75733.6,3486.53},
{1.192,0.706,38770.8,18609.7,5.635,1.375,39511.,4961.15},{1.785,0.161,29167.9,10282.8,5.292,0.471,7483.58,2202.74},{0.78
7,1.007,3859.39,1499.96,4.904,0.788,3245.05,349.59}, {0.922,0.895,9517.99,4679.49,5.085,1.467,12329.5,701.839},{1.274,0.90
5,67425.2,21501.5,6.285,1.437,51375.1,924.288},{0.742,1.338,65042.5,30589.,6.403,1.328,87582.8,1061.85}, {0.534,1.399,726
83.9,24254.4,5.509,1.086,116928.,7957.06},{1.03,1.029,7746.44,3604.61,6.348,1.73,10120.9,404.191},{0.938,1.122,24208.4,16
463.9,7.793,0.905,23811.4,2630.91},{0.562,1.217,56553.4,37185.8,5.546,0.997,92494.9.4514.31},{0.714,1.103,6160.03,3103.0
6,5.244,0.808,5851.01,352.276},{0.454,1.366,14277.6,4359.98,4.544,1.56,34923.8,1165.85},10.562,1.005,46205.7,3119.2,2.648
,0.932,41866.3,563.999},{1.315,0.088,47445.5,15278.6,2.618,0.523,14507.,2003.55}, {0.497,0.984,69345.4,61003.6,4.174,1.255
,169909.,2684.75},{1.032,0.964,61986.9,45205.9,7.117,1.105,62885.4,3752.16},{0.861,0.672,73611.7,65599.6,4.639,1.05,9629
2.,8202.45},10.53,0.7,25905.5,17788.7,2.648,1.644,73663.7,3612.46},{0.694,0.731,49132.,40984.4,3.965,0.98,74167.6,6909.3},
{1.459,0.699,55229.8,13539.,6.453,0.75,25016.8,5945.54},{0.771,1.134,10033.8,7110.67,6.455,1.24,15075.3,751.156 },{0.837,1
.616,68744.4,17211.7,7.889,1.706,96404.4,4487.95},{1.081,0.638,73003.1,59708.5,5.508,1.397,94181.4,6532.45},{1.242,0.738,
26197.1,18188.5,6.919,1.497,30650.,3012.69},{1.022,0.981,32517.2,21819.,6.871,1.24,35388.7,1652.18},{0.582,1.533,32814.8,
3205.66,5.651,0.718,27908.4,2474.68},{1.257,0.863,15094.3,7276.31,7.235,0.908,10161.7,1558.54},{0.637,1.329,50496.6,3966
8.7,7.706,1.011,87063.7,7642.37},10.837,1.153,44506.5,18092.5,6.197,0.566,26297.2,3046.96},{0.875,1.285,7083.75,3945.49,7
921,1.262,9476.93,885.755},{1.401,0.362,37343.1,30824.6,6.056,0.645,21778.4,5406.39},{0.647,0.989,38150.8,24914.3,4.441,
1.388,69023.5,783.453},40.771,0.975,49984.,40055.2,6.003,0.943,66654.1,7132.35},{1.401,0.333,31754.,28581.3,5.987,0.533,1
4886.2,3070.26},{0.605,0.859,47887.,30056.1,3.502,1.312,86308.,1065.86},0.743,1.064,13715.7,6025.07,4.934,1.417,20974.8,
1258.1},{1.071,0.682,42594.1,41485.9,6.461,1.214,57615.,7577.57},{1.005,0.921,10648.9,4378.11,5.658,1.16,10469.2,1245.91
1,{1.281,0.504,47601.1,37227.6,5.839,1.475,55633.9,5698.04}, {0.719,0.605,54329.1,38875.9,3.286,0.548,44358.1,6272.56},{0.
413,1.604,50729.5,7356.31,4.819,1.718,128192.2521.25},{0.856,0.998,71758.9,42441.7,5.84,1.441,111949.,9997.44} , {0.892,0.
876,30790.4,3668.56,4.297,0.476,14218.1,3395.09},{0.72,1.523,8876.52,1971.06,7.04,0.786,7467.98,760.742},{0.821,0.934,18
067.8,17556.9,6.322,1.796,42996.7,2591.62},{0.954,1.113,52142.7,22455.3,6.486,1.136,51003.4,4172.26},10.992,0.867,696 1 4.
9,14511.6,4.592,0.647,34630.4,5050.26},{0.507,1.219,67770.1,65364.,6.243,1.506,222863.,11401.},{1.152,0.7,20714.9,1480.34
,3.709,1.799,17965.4,520.187},{0.421,1.312,64340.9,31571.6,4.691,1.626,201478.,6333.45},10.776,0.824,43198.3,35000.4,4.99
6,0.711,42752.1,4533.3},0.677,1.321,47019.2,22012.8,6.249,0.717,41222.6,2398.49},{0.901,1.073,29041.9,13170.4,5.835,0.87
8,22149.6,1000.64},{1.087,1.277,61011.3,6761.88,6.944,0.873,34517.6,4634.07},{1.284,0.699,35606.9,9080.6,5.203,1.223,253
96.3,3251.75},40.884,1.604,10938.5,1094.3,7.176,1.791,13476.2,687.551},{0.823,0.615,66986.5,60831.9,4.145,0.852,76393.3,7
482.641,{0.534,1.418,4789.41,474.012,4.541,1.05,5898.52,318.42},{0.584,1.61,35762.7,13874.9,7.833,0.839,46089.4,4406.65},
{0.996,1.129,3114.05,1678.31,7.164,1.416,3673.64,174.065},{1.131,1.25,24995.4,2209.13,6.624,0.928,13055.7,1245.18},{0.77,
1.565,12531.2,3889.95,7.852,1.503,19043.8,1501.84}, {0.724,1.279,8381.16,5458.21,7.767,0.496,6314.78,841.107},{1.145,0.97
7,48117.8,5676.9,5.682,0.905,28404.4,5043.36},{1.47,0.178,41948.6,14352.9,3.706,1.133,26219.8,4294.52},{1.031,0.978,5620
7.4,22212.,5.789,1.45,59639.7,3083.12},{0.656,1.07,6503.49,1609.39,3.801,1.611,10499.7,302.465},{1.276,0.146,49219.6,1985
0.4,2.85,1.48,44186.9,3928.291,{1.226,0.302,38073.2,25452.6,3.936,0.9,25396.6,1860.55},{1.486,0.165,31293.2,26882.7,5.183,
0.91,22927.,4868.241},{1.082,1.226,39330.9,6843.3,6.797,0.958,24581.6,2669.15},{1.061,0.748,12837.5,8116.25,5.782,0.856,10
524.,1539.03},{0.601,0.909,55256.8,51476.8,4.726,0.943,97143.7,7628.47},{1.129,1.334,21269.,1152.81,6.614,1.25,13388.8,63
4.6511,{0.564,1.422,28466.5,14463.1,6.413,0.827,35964.9,1989.65},{1.242,0.236,54227.2,9979.42,2.591,1.323,35679.4,1400.7
61,{0.957,0.332,74205.4,37192.6,2.713,0.472,38409.7,9373.05},{0.667,1.416,46114.,36308.2,7.931,0.703,45644.7,1077.36},{1.
112,0.694,9608.61,4715.56,4.895,1.323,8794.95,221.637},{1.324,0.623,29163.5,5143.93,4.978,0.434,7956.39,1912.43},{0.508,
1.181,30066.8,7191.54,3.627,1.294,49935.2,1177.46},10.976,0.641,19329.4,18414.3,5.335,0.89,19729.7,1905.17}, {1.294,0.576,
5110.44,1662.7,5.003,0.912,3107.61,596.658},{1.424,0.272,3969.67,756.462,3.511,1.513,2974.44,431.34},{1.184,0.672,57850.
3,41137.1,6.164,0.576,27999.3,3064.3},10.653,0.943,28605.4,16638.7,4.049,1.471,52111.2,681.8461,{0.599,1.152,62545.6,607
71.7,6.601,0.642,77871.1,6048.88},{1.457,0.043,73327.1,72963.1,4.516,0.435,31125.1,9165.74},{1.071,0.484,33832.4,33571.9,
4.969,1.362,48673.8,4770.68},{1.097,0.244,28252.,16479.8,2.883,1.063,23890.9,2024.33},{0.837,1.068,62347.3,37249.4,6.056,
1.101,72581.3,4331.1},{0.944,1.162,67741.8,33773.1,7.049,1.176,72176.4,5572.44} ,{0.738,1.173,13398.8,10956.2,6.895,0.967,
17294.9,754.611},10.638,1.07,6532.29,4539.06,5.184,0.906,8641.07,435.358}, {1.129,1.024,46403.6,6633.44,5.32,1.679,40378.
9,658.654},10.532,1.326,6126.15,5223.1,6.595,1.49,16855.8,438.339},{0.969,0.562,2106.2,1359.64,4.092,1.03,2206.26,287.74
,{1.174,1.03,23446.5,9177.28,7.966,0.494,10005.5,2193.55},{1.045,0.87,46862.6,35557.9,7.058,1.044,51771.4,7508.55},{0.699
,0.714,63739.,13989.2,2.561,1.328,83836.4,6661.4},{1.769,0.349,18021.6,4201.22,5.964,0.579,5524.23,1733.93},10.5,0.74,456
58.9,37547.5,2.894,0.979,88055.9,3767.65},10.905,1.023,11320.3,7382.32,6.565,1.633,19667.,1799.45},{0.562,1.273,61282.5.5
7253.2,6.768,1.065,121265.,4182.38},{0.895,1.416,19585.4,5931.46,7.566,1.401,23534.2,2009.37}, {0.588,0.765,66842.4,58920
.6,3.499,1.698,189870.,5071.26},{1.164,0.526,11086.1,8200.14,5.138,0.996,9420.47,960.611},{1.389,0.154,15329.3,11574.1 4.
225,1.392,15915.7,2320.27},{0.673,1.541,36549.8,19241.6,7.83,1.374,62169.7,2419.49},{0.512,1.077,31075.3,18533.9,4.219,1.
674,88649.2,3686.68},{1.153,0.501,10355.,3570.61,3.885,0.962,7076.28,1055.37},10.621,0.96,36879.8,23394.3,4.296,1.486,80
424.1,4700.19},10.966,0.346,34174.8,27272.6,3.174,0.889,32031.9,3213.23},{1.272,1.016,72022.1,29843.8,7.899,1.538,73253.
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3,8365.04},{1.305,0.656,9246.62,4646.5,6.004,0.914,5560.85,567.1981,{0.526,1.476,2592.14,920.864,5.529,0.943,3247.84,44.8
71,{0.586,1.595,13441.2,7930.97,7.927,1.615,32054.6,1110.19},{0.654,0.959,35269.5,29270.1,4.95,0.682,36714.6,1785.5},{1.4
07,0.284,74996.6,71115.7,5.652,0.696,40893.2,4344.311,{0.842,1.422,52678.2,13103.4,6.997,1.507,69962.5,6035.83},{0.822,1.
454,36969.9,15031.7,7.572,0.635,21712.5,876.776},{1.231,0.643,13446.7,3034.56,4.505,1.745,13669.2,1591.66},{0.854,0.581,
6665.43,5803.36,3.918,1.214,9407.79,418.556},{0.948,1.23,38589.2,6137.37,5.747,1.022,26659.2,1560.16},{1.091,0.432,61243
7,55425.8,4.457,1.401,79186.7,3591.78},{1.136,0.578,40783.7,28043.2,5.092,1.475,49630.5,3980.34},{0.673,1.688,74651.1,50
46.66,6.44,1.664,112957.,6461.16},{0.855,1.398,48812.6,9965.02,6.236,1.363,49175.1,1283.88},{0.599,1.383,36637.9,12651.3,
5.715,1.685,79667.2,4849.42},{1.298,0.138,27071.6,13418.8,3.12,1.23,22790.3,3449.88},{0.516,0.911,19041.4,7501.78,2.868.0
.967,25598.5,406.153},{0.488,1.067,58842.,15440.2,3.178,0.949,78200.,2875.8}, {1.565,0.326,48568.7,42000.5,6.923,1.179,435
61.2,8561.18},{0.463,1.873,5505.19,475.467,6.81,0.759,5972.74,362.154},{1.139,0.845,21968.,2445.34,4.645,1.16,14672.,1651
72},10.707,0.63,68739.5,59494.8,3.743,0.609,72868.7,12221.6},{0.788,1.38,71770.3,17910.3,6.191,1.324,83666.2,4492.44}, {0
777,0.593,26129.4,25538.9,3.856,1.32,49239.1,3873.12},{0.778,1.255,48510.,30621.,6.969,1.572,85966.4,3369.38},{1.218,0.8
14,69862.6,30136.1,6.114,1.29,59066.4,4597.11},{0.988.0.399,30243.7,10922.3,2.616,1.533,32516.2,515.777},{1.285,0.787,36
215.7,4376.81,4.898,1.51,25450.7,1250.25},{1.345,0.018,63303.1,27648.1,2.662,0.475,18237.5,2202.78},{1.151,0.43,66960.,43
058.3,4.199,0.408,21719.9,1909.22},{0.523,1.571,41778.8,30112.7,7.754,1.57,113822.,2360.7},{1.252,1.288,9750.12,1128.76,7
783,1.324,6871.87,749.8211,{1.451,0.391,9129.77,6351.89,6.003,1.248,8316.08,1471.61},{0.737,0.448,70217.9,58862.4,2.624,
0.521,48714.3,2377.91},{0.532,1.49,38656.9,11890.,5.703,1.619,86033.2,3839.14},{1.049,1.251,68397.2,11344.1,6.622,1.45,64
612.7,5980.67},{0.736,0.763,35706.7,8014.31,3.177,0.508,20658.5,3690.88},{0.788,1.535,70562.6,17047.8,7.727,0.476,33982.
2,3854.11,{0.734,1.184,26482.2,26286.6,7.561,0.978,37610.6,1378.33},{1.221,0.728,30455.7,16592.9,6.833,0.565,16563.,4396.
28},{1.135,0.855,33552.9,7602.08,4.886,1.18,21983.,457.977}, {0.889,1.406,49212.3,17213.5,7.638,0.931,40180.7,3035.82},{0.
758,0.707,17506.9,8611.92.3.365,0.511,9982.87,814.824}, {0.92,0.924,11690.5,4135.66,4.845,0.789,7677.26,605.209',{0.436,1.
245,12126.5,8059.63,4.774,0.864,20637.6,272.579',{0.479,1.735,58035.4,11784.5,6.342,1.781,146440.,5885.57},{1.244,1.02,2
0609.7,10364.1,7.958,1.175,16067.6,1031.7},{0.961,0.948,71145.5,46279.3,6.465,0.949,69183.6,7513.89},{0.701,0.74,20232.8,
4817.96,2.666,1.75,34327.3,2016.33},10.453,1.55,31416.4,24621.7,7.381,0.92,60112.6,1217.59},{1.257,0.783,25350.6,15165.9,
6.926,0.983,18056.8,1695.92},{0.903,0.962,50676.,50013.3,7.718,0.965,68914.9,9889.12},{1.551,0.018,3681.21,1347.22,3.371,
0.858,1786.74,401.048},{0.816,0.486,32378.3,30980.7,3.419,0.874,37707.9,2928.48},{1.274,0.715,26450.5,21300.3,7.333,1.28
9,26616.4,1938.59},{0.479,1.149,60996.8,49357.4,5.239,0.443,59437.3,3889.16},{0.97,1.011,74221.6,21320.7,5.461,1.322,781
81.7,8627.15},{0.545,1.197,42851.9,21920.7,4.995,1.119,77738.8,5348.06 }, {0.814,1.327,23515.1,8602.37,7.202,0.917,23546.1,
3014.881,{1.429,0.607,26649.8,17408.6,7.391,0.844,17138.4,3416.6},{0.492,1.761,36464.4,18688.9,7.964,1.39,82927.2,1840.0
71,10.566,1.187,24365.3,15810.1,5.175,1.477,54865.4,1232.08}, {1.413,0.274,5363.99,5226.09,5.854,0.941,4601.2,986.372},, {0.
936,1.238,25895.9,6772.7,6.508,1.072,22469.6,2285.59}, {0.793,0.787,55119.4,26385.6,4.015,0.923,57922.6,7024.65},{0.987,0.
971,53615.5,18609.6,5.247,1.432,54988.8,1762.22},{1.374,0.408,26308.3,1323.17,3.542,0.987,12930.,2657.38 }, {1.708,0.399, 1
8631.5,12071.9,7.75,0.974,11973.4,2895.08},10.978,0.373,70828.8,48327.6,3.132,1.735,116426.,9066.78},{1.533,0.602,48828.
5,23492.3,7.876,0.46,18326.7,6263.27},{0.464,0.855,26307.,20335.2,3.113,1.5,77393.1,1092.82},{0.891,0.35,67149.8,63822.3,
3.209,0.693,66034.,12668.5},{1.213,0.758,73063.9,20343.3,5.018,1.128,45439.3,1558.26},{1.626,0.736,27554.6,7975.75,7.896,
0.547,8142.65,1783.311,{0.625,0.813,24946.3,5552.09,2.641,1.642,44224.1,2540.57},{0.608,1.691,39760.7,2953.35,7.82,0.463,
26378.4,4247.88},{1.402,0.203,38031.9,22777.2,4.18,0.975,24682.5,3306.49}, {1.302,0.474,7431.15,2025.42,4.196,1.282,5606.
26,814.759},{1.062,0.485,26421.7,11811.7,3.699,0.848,19249.9,3269.45},{0.678,1.221,32274.9,6780.88,4.587,0.446,14110.6,6
93.478},11.299,0.32,25574.2,25160.5,5.374,0.782,18474.4,2871.87},{0.65,1.372,45852.2,9907.46,5.761,0.761,42127.,4631.73},
{1.09,0.406,65852.4,31934.2,3.432,0.993,51568.8,5953.94}, {1.323,0.299,55342.4,49663.4,5.101,1.564,72554.7,9430.41},{0.96
9,0.207,59882.8,47962.7,2.529,1.541,96637.3,9889.07},1.114,0.293,29247.7,20003.2,3.427,1.191,30943.2,4108.68},{0.631,1.0
11,32284.4,28674.2,5.343,0.744,39808.4,2175.21},{0.952,1.139,34410.6,13183.5,6.278,1.175,32129.8,1739.52},{0.916,0.761,3
4344.2,33069.6,5.574,1.013,38709.8,1033.09}, {0.926,0.548,60432.5,47924.2,4.066,0.649,43903.1,4578.47},{1.059,0.791,37898
4,35346.2,6.808,1.469,55688.4,3569.4},{0.956,0.958,21775.9,16924.7,6.902,1.65,38521.4,3434.58},{1.584,0.091,72334.2,3068
0.8,4.041,0.957,40747.,9395.97},{0.805,0.817,46403.7,31450.5,4.562,1.547,81715.5,4611.46},{0.987,0.491,46527.1,34118.1,3.
794,1.631,68306.8,1392.17},{1.163,0.578,26403.8,21785.6,5.714,1.538,36147.1,3446.32},{0.778,1.05,70527.1,18628.2,4.421, 1.
04,65848.7,3774.43},{0.826,0.477,23032.9,22300.,3.468,1.321,41219.1,3864.76}, {1.294,0.406,4220.32,2251.28,4.579,1.369,40
16.57,520.387},{1.196,0.118,29498.9,18588.2,2.81,0.964,20293.2,890.941},{1.384,0.917,13705.1,4745.13,7.534,1.52,11938.2,1
367.69},11.002,0.8,12589.2,1697.81,4.027,0.902,8029.49,1159.47},{1.336,0.177,44339.5,15301.4,3.109,1.496,37967.1,4305.04
1,10.62,0.813,63707.1,42316.1,4.012,0.504,59343.7,9865.811,{1.929,0.431,48435.8,5068.04,6.796,0.485,10967.,3841.56},{0.73
4,1.426,28604.3,9195.09,6.248,1.201,31971.4,534.759}, {1.126,1.439,31826.7,3926.3,7.997,1.243,23315.9,2205.911},{0.792,1.08
2,73221.4,67175.8,7.051,0.898,88326.6,5206.98},{0.525,1.051,6877.51,2851.71,3.642,1.754,17451.6,613.57},{0.576,1.145,552
62.5,25245.3,4.385.,0.77,55888.,1074.41},{1.067,0.403,42279.9,35710.1,4.118,1.311,55514.7,6430.68}, {0.689,1.024,68086.4,25
808.4,4.166,1.739,126878.,4814.57},{1.143,1.117,61725.7,11050.4,6.284,0.93,33045.8,2327.49},{0.992,0.721,71899.3,66970.9,
5.72,1.703,124410.,3782.48},10.702,0.776,36528.7,10882.1,2.926,1.304,47705.6,2412.66 },{0.438,1.063,8232.11,6238.01,4.226,
1.486,27593.7,1391.23},41.363,0.447,68202.,24447.9,5.142,0.414,24257.6,8767.12},10.485,0.957,7726.65,3614.01,3.167,1.518,
19061.3,680.114},10.667,1.148,32921.8,27680.,6.417,0.832,42361.6,2469.991,{0.901,0.385,23378.7,18276.2,3.054,1.238,33087
3,3697.841,{0.73,0.946,39804.2,2165.54,3.172,0.555,18333.8,1490.11},{1.023,0.378,37597.3,26149.4,3.378,0.874,29566.7,199
8.74},{1.228,0.59,39613.,6990.31,4.06,0.693,15296.,1755.61},{1.616,0.32,65274.6,58517.,7.619,0.616,35654.5,10989.9}, {1.26,
0.432,9906.08,6362.28,5.052,0.594,5143.85,1128.36},{0.765,1.172,15867.9,8967.71,6.315,0.602,11304.7,879.51},{1.372,0.253,
72988.4,33357.1,4.074,0.626,34977.5,9856.88}, {1.225,0.717,28250.2,10265.9,5.182,1.227,20043.6,602.948},{1.101,0.856,1894
9.5,12975.4,6.673,1.353,21665.8,1490.13},{0.473,1.558,28917.,10047.2,5.829,0.788,35164.3,1043.28 , {0.519,1.493,38024.8,86
84.84,5.807,0.847,48919.9,4442.91},{1.281,0.699,34825.4,26820.8,7.012,1.117,28256.7,1103.83},40.626,1.275,58338.6,50979.
2,7.198,0.974,95535.5,5216.86},{1.487,0.123,64394.4,61195.2,5.107,0.98,50770.,9015.29}, {0.941,1.44,15993.8,1961.56,6.848,
0.434,4720.04,345.541},{1.246,0.811,40508.5,19552.8,6.651,1.541,44311.9,5427.35},40.938,1.19,59069.5,16954.5,6.266,0.787,
37305.6,3339.26},{1.028,0.561,62032.2,40079.,4.306,0.92,51803.9,4832.11},40.638,1.118,17444.6,15433.4,6.146,1.111,32006.
9,1815.16},{1.221,0.668,59649.8,29802.5,5.798,1.027,48532.4,8581.96},{0.782,0.478,28871.5,25047.7,3.111,1.032,41457.1,45
23.281,{0.901,0.732,23407.7,7143.25,3.531,1.744,31077.1,1093.42},0.903,1.004,10454.2,3305.89,5.161,1.171,10558.4,1063.3
91,{0.748,0.964,65279.2,15184.7,4.082,0.752,52047.5,7088.16},{0.941,0.228,71056.1,59399.4,2.517,1.571,115141.,5570.24} ,{
0.865,0.993,3495.95,1567.82,5.074,1.34,4079.24,104.665},10.977,0.691,21193.4,7727.81,3.979,1.484,25202.1,2420.31 1}, {0.692,
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1.728,21553.2,5099.51,7.938,1.143,25746.9,1674.53},{1.343,0.598,60447.,22388.6,5.282,1.796,61166.,4745.75},{1.252,0.35,54
335.2,43062.9,4.691,1.126,49292.9,4832.94},{1.074,0.377,53237.3,24180.4,3.083,0.894,33740.4,1335.94},{0.905,1.091,26467.
6,11396.3,5.767,1.605,34908.8,833.3511,{0.587,0.961,36032.1,30161.4,4.689,1.209,77605.6,5200.92},{1.238,0.087,22136.3,18
637.6,3.231,1.671,29406.2,1840.65},{1.125,0.699,13908.6,9614.66,5.757,1.499,17034.9,1051.48}, { 1.288,0.544,51267.5,46044.
1,6.419,1.492,59320.1,2459.16},{0.486,1.506,23340.5,16936.3,7.34,0.972,45360.5,1991.55},{1.21,0.827,50425.9,34977.5,7.404
,0.428,17615.2,1886.81,{0.985,0.988,21210.6,14247.8,7.062,0.978,21318.,2495.58}, {0.862,0.864,16413.6,935.512,3.281,1.1,12
215.7,786.088},{0.769,1.468,4197.37,303.498,6.047,0.516,1814.83,165.109},{0.618,1.087,38575.9,8287.22,3.641,1.112,45087.
6,1560.94},10.641,1.329,31457.2,3035.16,5.001,0.652,23113.3,2759.4},{0.633,1.419,3365.2,1499.14,6.398,1.747,7361.02,310.0
05},{0.835,1.61,72665.,6805.03,6.776,1.607,82299.7,2985.9},{0.732,1.164,8970.06,8897.65,7.765,0.505,7224.94,600.123},{0.7
51,1.527,58134.1,6717.45,7.185,0.661,41078.5,6261.48}, {0.661,0.785,73708.,39362.5.,3.356,1.198,114026.,7291.3},{0.751,0.97
8,3822.92,1260.92,4.198,1.405,5347.01,366.064},{0.625,1.092,5162.27,4713.41,5.935,1.751,15354.2,816.489},{1.511,0.328,51
524.1,46672.7,6.793,0.664,29413.,7098.36},{0.717,0.866,60619.2,51251.3,4.654,1.131,90468.2,1435.94},{1.101,0.836,10404..4
839.35,6.126,0.836,7633.69,1351.09},{0.942,0.731,41445.8,13890.,3.906,1.553,51723.3,4417.77},{1.862,0.07,26196.9,24178.3,
7.294,0.53,11305.1,4068.31},{0.881,1.229,8372.84,2719.38,6.709,0.758,6125.87,808.4811},{0.739,0.575,18628.8,9267.84,2.631,
1.262,25170.2,1009.04},{1.073,0.756,22096.4,6551.8,4.562,1.715,26600.8,2748.04},{0.624,1.118,66924.1,7196.14,3.743,1.057,
76700.2,7392.78},10.654,1.459,17471.4,7777.37,7.664,0.404,10389.8,1236.14},{0.9,0.725,8946.31,3295.44,3.836,1.248,9925.1
1,1039.43},{1.226,0.775,33070.8,10750.4,5.628,1.067,22774.6,2833.95},{0.893,1.573,19263.5,1971.66,7.16,1.151,15520.9,989.
601},{0.785,0.569,8101.58,7379.3,3.565,0.685,7176.04,319.237},{0.531,1.549,68151.,20914.7,6.267,0.936,93093.,5970.77},{1.
454,0.913,8047.69,2152.91,7.751,1.112,5001.84,846.891},{1.415,0.307,57285.1,32343.3,4.766,0.51,19217.3,2780.08}, {0.546,1.
116,28209.8,19674.7,5.659,0.505,30572.8,4191.95},{1.058,0.806,43832.2,42264.1,7.028,0.715,31853.7,2018.13},{0.648,1.617,
44858.7,16364.1,7.444,1.263,66666.1,3122.9},{1.174,0.835,16191.4,8672.64,7.031,0.502,7383.4,1533.12},{0.673,1.067,9184.6
6,4626.08,4.665,1.471,15979.8,498.11},{0.782,1.469,22376.7,2291.9,5.618,1.775,28486.9,276.221},{1.207,0.681,5015.88,2972.
37,5.817,1.712,6208.89,429.259}, {1.255,0.399,51652.8,5380.21,3.141,0.447,12021.6,1660.65}, {0.806,1.484,28 137.2,2152.51,5.
915,1.098,22534.2,1020.42},10.52,1.425,4768.31,1664.57,5.64,1.289,9402.44,609.075},{0.41,1.564,33777.2,11208.7,5.263,1.63
1,92156.1,941.331},{0.751,0.882,20221.8,14866.,4.793,0.58,14741.9,771.837},{0.827,0.563,44528.6,23193.4,3.196,0.598,3098
4.3,4871.83},{0.549,0.982,39513.1,28437.1,4.1,0.822,53042.5,1173.48},{1.06,0.906,20736.3,16412.6,7.024,1.33,24478.8,839.2
24},10.559,1.361,47876.9,40681.5,7.217,1.211,106502.,4783.85},{1.024,0.428,6029.11,4770.43,4.008,0.873,5750.4,959.476}, {
0.586,1.256,65935.4,9471.13,3.955,1.705,114359..2326.51},{1.288,1.21,16942.8,865.429,7.332,0.573,5030.25,748.19},{0.661,1
.857,24663.7,1801.14,7.659,0.6,14471.5,1040.141},{0.956,1.112,40492.1,20845.7,6.787,0.882,31616.4,2116.4},{0.938,0.697, 164
58.4,15482.1,5.46,1.088,21481.7,2171.87},{1.6,0.634,42180.,14488.3,7.24,0.974,23065.6,4878.03 },{0.797,1.187,17418.9,14104
.,7.742,1.065,24951.5,2243.6},10.469,0.969,3987.16,798.618,2.702,0.633,3724.43,254.364},0.731,1.151,52505.4,49708.2,7.52
7,0.987,82308.2,7458.75},{1.055,0.838,15512.4,14430.4,7.217,0.746,11914.2,967.439},{0.43,1.856,54960.9,4604.22,6.059,0.52
8,40396.4,1250.54},10.509,1.641,22650.3,4474.16,5.812,1.59,46143.1,1449.74},{0.425,1.179,71480.4,38158.2,4.029,1.241,166
904.,2909.13},{1.095,0.944,41420.2,8199.05,5.27,1.58,41530.6,4038.16},{0.813,0.451,45373.3,36882.5,3.021,1.079,63173.8,67
39.37},{1.045,1.183,47324.2,15514.8,7.903,0.561,24591.3,4945.6},{0.901,0.63,36684.6,22572.7,3.875,1.775,63234.6,3628.08},
{0.605,0.963,66889.4,11432.1,3.044,1.404,101796.,6160.32},{0.736,1.407,16438.8,9794.97,7.912,0.881,18090.7,1238.65},{0.9
89,0.392,73967.8,31496.5,2.767,1.278,74742.9,5501.46},{0.919,1.043,34799.3,2175.86,4.253,1.101,24258.5,1375.71},{0.999,1.
082,12380.1,1946.4,5.517,0.724,6381.77,785.522},10.764,0.92,18291.,3186.74,3.354,1.703,24570.6,408.243 },{0.897,0.315,273
52.2,23023.,2.711,1.015,29457.5,828.9381, {1.449,0.207,60787.2,28875.6,4.104,1.408,50851.7,6810.08},{1.175,0.742,31146.9,2
6721.5,7.29,1.355,40665.1,5562.28},{0.833,0.941,17464.2,12407.5,5.683,0.88,17892.3,1368.23},40.923,1.001,38598.8,31826.2,
7.115,1.393,60330.,4677.26},10.673,1.198,24939.4,24501.3,7.65,0.54,23825.8,2126.06}, {0.629,1.341,19990.8,13025.3,6.8 16, 1.
187,34972.3,1855.911},10.524,1.121,13740.7,11573.9,5.348,0.935,25654.5,1503.46}, {1.47,0.224,36834.,32442.7,5.614,0.712,22
775.5,5604.49},{0.482,1.69,70925.,5721.41,5.76,1.18,113669.,7244.1},{0.52,1.308,7435.1,5740.3,6.34,1.68,24046.6,1231.1},{1
259,0.168,2551.95,949.738.2.848,0.878,1439.15,211.23},{1.259,0.66,54806.2,33924.3,5.974,1.398,50450.7,947.496 },{0.559,0.
859,7323.05,6739.63,3.884,1.4,17999.7,222.541},{0.534,1.139,5396.27,1460.76,3.795,0.747,5369.36,286.622},{1.18,0.792,427
61.6,26178.2,6.572,1.439,48652.1,4961.68},{1.172,0.383,41150.6,38409.1,4.749,1.365,50822.6,3870.84},{0.643,1.375,5386.09,
2197.85,6.072,1.745,11466.4,570.968},11.563,0.287,15132.6,4941.18,4.844,0.631,6035.03,1829.8},{0.642,1.462,29603.7,5410.
05,6.578,0.417,16477.1,2404.84},{0.706,0.884,27287.3,20660.7,4.573,1.508,55004.9,2354.23}, {1.422,0.292,73045.5,33418.,4.4
11,1.094,49998.3,8241.42},{0.48,1.021,2953.13,2454.59,4.754,0.403,2876.64,301.821},{0.712,1.141,18260.7,1984.76,4.053,0.8
25,13224.6,855.878},{0.446,1.169,32336.8,31754.9,5.452,1.515,119846.,4806.82},40.585,1.451,19992.8,8232.71,6.333,1.642,4
5547.2,2655.23},{0.642,0.751,22459.5,8480.57,2.82,1.058,28804.5,2118.97},{0.787,0.607,63789.7,40589.9,3.263,1.72,123967.,
7187.381,{1.009,0.761,14195.7,3919.31,4.192,0.916,9368.18,845.409}, {1.383,0.537,2608.32,1897.58,6.592,1.459,2748.35,316.
243},10.541,1.429,57868.2,53998.9,7.933,1.463,167413.,6960.5},{1.272,0.534,3785.93,3311.,6.799,0.5,2000.84,507.521 1, {1.35
6,0.705,66411.6,39071.4,7.24,1.01,49702.5,8292.92},{1.351,0.734,62567.5,9749.37,5.561,0.91,33201.8,6981.02},{0.952,1.125,
66228.5,45317.8,7.716,1.412,95156.,7811.69},{0.514,1.673,3760.84,1011.26,6.664,1.577,8480.08,449.428},{1.169,0.476,46597
9,12850.5,3.501,1.343,36745.5,2172.22},{1.383,0.372,24423.7,13690.4,4.925,0.726,11495.3,1334.69},{0.707,1.24,53871.6,474
21.3,7.524,1.245,99546.6,5534.66},{0.999,0.9,62848.7,60833.,7.275,0.71,47291.,2322.34},{1.142,0.916,20677.1,3866.24,5.291,
1.4,17267.2,1600.71},{1.005,1.015,54650.,13166.9,5.543,1.052,43758.7,5531.42},10.754,1.28,51500.9,23560.2,6.256,1.717,924
91.2,3819.68},{1.393,0.623,36521.1,8554.86,5.278,0.792,15440.,2170.32},{0.915,1.033,26241.2,12040.2,5.706,1.584,35734.3,1
686.25},{0.882,0.671,8203.01,1463.81,2.901,1.122,6533.9,291.528},{0.899,0.925,63904.8,21336.2,4.587,1.76,90973.8,5043.38
1,10.421,1.701,36453.3,11016.8.6.198,1.768,109103.,.3156.02},{0.616,1.218,59234.4,45737.5,6.215,1.318,121977.,4944.65}. {0.
761,1.119,58634.5,22383.8,4.915,1.478,80628.5,1142.77},{0.71,1.111,72974.9,42991.9,5.402,0.436,37695.8,1205.76},{0.715,1.
313,44102.4,5244.18,5.036,1.397,57173.1,4691.75},{0.504,1.69,71034.5,39959.2,7.892,1.739,208134.,6225.21},{1.076,0.779,3
403.59,1982.81,5.755,1.069,3115.92,330.086}, {1.184,1.013,2743.04,961.127,6.685,1.484,2486.16,120.938}, {1.255,0.635,30563
2,5867.95,4.332,1.322,20612.7,1160.36},41.301,0.288,17752.2,9410.31,3.951,1.609,19655.1,2587.8},1.099,0.9,41729.7,2499.
34,4.473,1.4,32561.4,3148.85},{1.085,0.731,45379.4,21653.8,5.184,1.058,39227.8,4923.66},{1.49,0.356,14897.3,8841.17,5.628
,0.617,6017.,998.88},{0.437,0.888,65013.6,58470.3,3.421,1.254,186642.,4844.34},{1.007,1.266,31600.5,5570.85,6.536,1.072,2
3164.,2089.31},{0.573,1.11,33505.9,22267.8,4.964,1.296,69790.,3441.22}, {0.894,1.096,40804.3,21437.8,6.32,0.964,37284.,231
8.91,{1.098,1.468,73495.4,8629.54,7.541,0.757,29978.7,1036.85},{0.42,0.833,41370.4,39940.4,3.239,0.675,72026.1,3350.42}, {
0.658,1.702,67455.,6346.1,6.5,1.378,86707.1,4124.28,{0.452,0.743,38202.6,38086.4,2.91,1.687,149879.,4107.26},{0.608,1.18
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8,17780.4,10672.,5.985,0.511,15541.5,1825.47},{1.444,0.933,22602.7,2159.79,6.797,0.872,9647.7,1661.96 },{1.169,0.869,2032.
8,333.055,5.169,1.003,1196.78,138.18},{1.381,0.051,61834.4,36673.6,3.277,0.493,21286.2,3681.22},{0.487,1.735,74962.8,913

5.75,5.839,1.344,126894.,3917.13},{0.905,0.825,25976.3,11361.2,4.786,0.741,19736.2,3073.76 },{1.127,0.698,70268.1,69539.7,
6.812,1.253,85467.3,5933.97},{1.285,0.822,19295.5,3586.54,5.549,0.806,8369.05,918.487},{0.932,0.627,53236.7,32138.4,3.89

5,1.774,82477.1,921.928},{1.561,0.162,12652.3,12167.2,6.062,0.499,5974.35,1919.01},{0.421,2.101,17800.8,1973.28,7.39,1.05
,26380.2,505.8721,10.76,0.942,28225.7,9591.59,4.003,0.935,25021.5,1112.87},{1.452,0.714,2003.57,847.769,6.989,1.674,1924.
79,229.867},10.853,1.152,9346.57,2805.16,5.569,1.791,14611.1,1117.82},{1.272,0.939,41524.2,17980.9,7.421,1.057,29047.3,3

187.06},{1.217,0.44,51350.5,47225.5,5.433,0.924,43150.8,4872.4}, {1.249,0.644,33934.4,27528.6,6.558,1.303,33756.1,1374.88

1,10.728,1.043,16632.2,11538.8,5.513,0.699,14672.5,682.007}, {0.444,1.362,71506.9,44105.5,5.596,1.688,243252.,9357.341, {0.
44,1.46,53891.9,29733.2,5.981,1.509,160411.,6357.89},{0.888,1.213,16752.5,9862.87,7.26,1.495,24264.3,1120.58},{1.55,0.097
,52598.7,42808.,5.01,0.54,23520.,6716.51},{0.659,1.218,48103.6,34962.9,6.682,1.152,86698.9,7361.},{1.023.,0.16,39154.4,372

78.9,2.744,1.098,43811.4,2641.81},{0.854,0.349,11018.9,9516.86,2.725,1.55,19759.6,951.266},{1.15,0.662,45108.5,44241.3.6.

71,1.291,56087.5,4620.75}, {1.264,0.326,33584.4,27828.5,4.93,0.568,19180.7,4774.8},{1.308,0.458,44383.5,26299.6,5.134,1.69
1,53427.1,6584.56},{0.782,0.862,72799.6,69213.1,5.443,1.34,132307.,6857.75},{1.023,0.36,74533.1,55333.1,3.425,0.458,3322
2.9,3530.66},{1.156,0.982,71973.1,20845.9,6.331,1.133,54680.3,6475.78},10.645,1.06,65095.7,16287.1,3.956,0.744,55306.7,46
43.74},{1.272,0.477,9374.9,3814.27,4.588,0.978,6515.03,1227.64},{1.362,0.11,17009.,12654.,3.784,1.36,16214.3,1367.47} 1.

092,0.785,16573.3,7636.66,5.2,1.683,19453.2,601.55},{1.046,0.415,34111.8,29181.6,4.074,0.758,25995.,2574.47},{0.85,1.209,

51182.3,13270.5,5.505,1.079,43975.1,1802.71},{0.541,1.215,46504.1,43724.9,6.348,1.786,166364.,8254.88},{1.442,0.315,5914
7.9,37774.4,5.527,0.445,23769.1,7960.68},{1.417,0.36,26380.4,4142.45,3.746,1.456,18252.8,2301.98},{1.297,0.968,53864.8,26
324.3,7.883,0.704,23879.7,1575.13},{1.407,0.484,9617.36,9124.04,7.167,1.609,12277.5,1345.58},{0.799,1.386,28620.8,1 1301.

2,7.214,1.603,46859.4,3645.51},{1.188,1.037,21011.8,4141.68,6.199,1.146,13636.5,1065.83},{1.501,0.422,37890.,32466.3,7.11
5,1.532,43501.6,6669.93},{0.944,0.831,30795.5,4197.36,3.655,0.98,19259.5,796.093},{0.591,0.918,29753.4,17259.8,3.729,0.71
2,30652.,1323.36},{1.071,0.83,8770.63,5684.57,6.047,1.347,9582.26,359.98},{1.099,1.152,48038.9,24019.8,7.796,1.377,48333.
6,2112.67},{0.478,0.806,52328.4,34761.5,3.046,0.538,59780.6,5894.77},{1.256,0.584,73301.3,6899.06,3.743,1.471,49371.3,20

12.08},10.48,1.4,31063.7,3465.11,4.48,0.674,29886.6,2323.4},{1.152,0.538,4703.56,1767.84,4.045,1.43,4485.24,387.075},{1.0

28,0.708,59992.,19818.5.4.197,1.181,52717.4,5144.21},{0.908,0.639,13810.,4711.68,3.294,1.31,14500.,859.607}, {1.336,0.505,

63510.5,45124.,5.929,1.347,61199.6,5436.59},{0.756,1.123,24161.3,19416.1,6.711,1.779,57386.1,3518.52},{1.286,0.984,54336
.1,10435.5,6.378,1.02,28696.7,2193.9},{1.105,0.725,56814.6,31617.,6.141,0.46,28310.1,7485.69"},{0.629,0.796,64147.3,56772.,
3.902,1.233,124458.,3751.02},{1.018,0.825,52865.4,32352.4,5.994,0.757,39872.7,5860.72},{0.852,1.337,44208.6,20516.6,7.40
8,1.425,60676.,3679.48},{1.417,0.43,5388.87,3010.16,5.488,1.292,4486.19,577.722},{0.576,1.721,35399.2,8937.28,6.899,1.149
,47707.2,1408.86,10.935,1.177,9046.32,6020.61,7.715,1.536,13510.3,707.383 },{1.196,0.249,56176.2,19913.6,2.856,0.947,329
46.8,2579.89},{0.873,1.355,73727.9,17641.2,6.559,1.716,102711.,7264.95},{0.489,1.655,69173.2,45169.8,7.738,1.026,124416.,
1667.76},{1.445,0.111,59122.2,41257.8,4.132,1.419,57922.5,8314.11},{0.61,1.259,33707.9,20375.9,5.838,0.61,29298.,1127.95

1,{0.931,0.756,4241.36,2810.32,4.917,1.343,5655.46,413.856},{1.012,0.698,42565.3,6810.29,3.517,1.412,38527.7,3058.42}, {0.
84,1.474,21563.4,1580.78,5.813,1.562,22081.5,325.778 },{1.374,0.107,49458.5,8075.2,2.571,1.484,36888.3,5633.29},{0.812,0.9
25,74137.1,50932.3,5.367,1.658,144873.,10952.8},{1.025,1.168,67483.6,23843.2,6.942,1.475,76245.9,6727.15},{0.794,1.304,4

5615.1,16063.5,6.863,0.713,36131.5,4668.28},{1.522,0.498,27263.6,14890.7,6.805,0.652,12386.,2902.74},{1.053,0.448,61927.

9,46555.2,4.048,0.442,25347.1,2155.01},{0.665,1.592,2285.04,956.118,7.323,1.28,3202.38,41.111},{0.646,1.397,8072.09,6089.
99,7.927,0.886,11183.,717.362},{0.914,0.614,60749.,48799.3,4.31,1.037,67394.,3955.55},{0.469,0.795,26069.8,24198.7,3.249,

0.595,35443.5,1963.29},{1.419,0.617,52114.8,35178.8,7.277,0.946,34955.6,4837.18},10.613,1.172,16167.9,4585.6,4.462,1.204,
23956.,1840.481,{1.039,0.937,36568.3,24895.8,6.578,1.676,50586.1,709.974}, {1.206,0.705,39047.9,30180.9,7.222,0.763,30207
2,6449.23},11.092,1.115,46633.7,15717.8,6.974,1.059,35576.4,3558.92},{1.094,0.806,44069.2,18648.3,5.467,0.958,32614.9,37
90.1},{0.695,0.935,56711.4,30829.,4.555,0.666,52087.4,6088.88},{0.7,0.591,72600.1,55582.3,3.169,0.759,84114.5,10301.8}, {1
.033,1.065,30945.2,9578.51,5.943,0.692,14672.2,743.757},{1.194,1.272,57201.7,3209.14,6.651,1.784,49218.5,2711.2},{1.041,0
915,19184.7,15818.5,7.649,0.913,19236.5,2710.49}, {1.068,1.611,53953.8,3470.16,7.98,0.709,20782.9,1018.63},{1.347,0.607.4
3376.1,19542.2,5.965,0.82,24858.4,4683.62},{1.403,0.484,26238.,20982.4,6.906,0.709,16266.6,3714.95},{0.692,0.694,67611.6,
63867.7,4.105,0.827,97840.1,12898.9},10.776,1.166,13559.3,9492.64,7.485,0.637,12728.2,1874.23},{1.213,1.199,11254.1,1033
77,6.575,1.723,9502.83,535.4931,{0.997,0.879,70859.5,57893.5,6.696,1.707,124951.,10191.7},{1.3,1.309,44847.7,3194.25,7.8

47,1.579,34661.5,3680.25},{1.213,1.02,64224.8,25117.2,7.278,1.031,43234.,3733.45},40.495,2.06,37549.8,3488.83,7.377,1.004
,43923.6,769.726',{1.453,0.443,42332.2,40185.3,7.395,0.505,18463.2,3584.4},{0.679,0.876,10140.3,4123.52,3.582,0.815,9558.
48,622.299},{0.929,0.298,50236.,37047.6,2.62,0.775,37468.2,941.433},{1.307,0.414,3585.63,2303.06,5.026,1.197,3161.16,406.
415},{1.471,0.303,72550.1,62732.3,6.246,0.549,36363.4,10126.8},{0.596,1.038,62926.7,34473.2,4.365,1.772,162165.,9272.85}
,{1.352,0.887,21076.,9635.99,7.861,1.107,15537.1,2244.28},{0.811,1.016,48372.9,27664.,5.547,1.313,69753.5,5086.96},{0.716
,0.986,55207.8,3621.17,3.107,1.051,44105.7,606.737},{0.498,0.931,20529.7,14767.9,3.678,1.705,66358.2,3075.86},{0.489,1.32
3,29787.3,2081.29,3.755,1.772,64698.2,3000.75},10.424,1.917,4555.73,1313.42,7.348,1.231,9078.82,173.348}, {1.053,1.248,71

938.3,28015.7,7.664,1.466,76847.8,4572.43},{0.909,0.375,19840.3,12300.6,2.691,1.647,30707.9,1325.05},10.73,1.164,61438.9,
60796.7,7.58,1.254,118862.,7768.12},10.846,1.557,27475.6,6117.22,7.228,1.009,21028.6,537.299}, {1.636,0.315,65043.6,48793
3,7.01,0.877,42467.4,10927.7},{0.451,1.38,50676.4,34957.9,5.689,1.687,162416.,987.111},{0.557,1.32,48274.8,26806.6,6.17,0
.65,53743.,4561.5},{1.187,0.398,13353.8,5739.24,3.686,1.55,14201.3,1498.89},{0.785,0.8,57787.9,39920.2,4.423,0.505,34846.

9,2287.54},{1.53,0.204,47345.6,46610.2,6.11,0.886,34684.3,7033.61},{0.68,1.199,46470.4,33013.,6.381,1.196,78 140.4,4388.34
1,11.102,0.398,73005.3,40249.8.3.633,1.126,69288.4,9689.97}, {0.863,0.98,10005.4,5633.34,5.97,0.639,7452.31,1069.88}, {0.52
,1.089,29157.5,16437.5,4.325,1.574,78001.9,4445.82},{1.02,0.419,10631.7,4607.76,2.987,1.506,11681.,377.173},{1.279,0.585,

52881.8,24647.,5.255,0.855,29364.9,2813.1},41.316,0.037,44769.6,44439.3,3.642,0.496,19367.6,2556.27},10.777,0.818,47102.

1,46892.7,5.17,0.84,53560.4,1823.},{0.831,0.721,57870.9,37154.9,4.035,1.615,98563.3,4363.89},{1.003,0.368,12969.5,5482.53
2.671,1.478,13868.1,240.856},41.215,0.319,23498.6,15787.4,4.052,0.986,18923.3,2648.32},{1.443,0.567,2391.44,154.688,4.64
4,0.928,1037.27,191.6931},10.963,0.318,62099.8,38455.2,2.779,0.802,51273.7,8123.42},{1.085,0.343,52800.,13086.,2.547,1.405
,43646.8,901.624},{1.313,1.077,6445.35,915.12,6.928,1.302,4246.76,433.27},{1.416,0.542,9112.14,3226.93,5.532,0.8 14,4519 .4
6,826.419},{1.608,0.149,9913.52,9594.78,6.218,0.66,5377.27,1321.59}, {1.029,0.444,5078 1.,29954.5,3.46,1.068,43132.8,1045.3
71,{0.777,0.938,37657.9,12710.9,3.955,1.61,53517.9,834.749},{1.074,0.166,18258.4,11531.,2.531,1.512,23222.2,2119.82},{1.3
51,0.116,18338.6,7185.68,3.043,1.012,12078.5,2432.77},{0.552,0.969,43268.4,11941.1,3.21,0.948,55633.2,4420.59},{0.971,0.3
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22,50836.8,28406.9,2.655,1.27,57473.8,4873.67},{0.752,0.798,48696.7,29095.5,3.846,1.613,85035.9,1050.86 }, {0.54,0.886,234
72.4,16812.,3.55,1.494,58088.9,1340.88 1}, {1.45,0.733,73536.5,26628.9,6.993,1.132,50108.6,8824.93},{0.839,1.117,45927.7,349
70.6,6.775,1.616,79620.1,1061.16}, {1.434,0.142,44988.1,15898.3,3.432,0.884,24372.1,5377.3},{1.02,0.56,22129.7,17682.1,4.5
59,0.752,15581.8,733.848},{0.569,1.213,31149.5,28510.6,6.445,1.391,81365.9,4129.89}, {1.375,0.202,34348.5,30849.6,4.79,1.0
31,28450.2,3739.48},{0.876,0.631,70412.7,30520.2,3.316,0.994,61154.5,2905.8},{1.314,0.592,8613.07,3156.46,5.099,0.787,39
00.35,317.115},{0.45,1.573,17293.5,2607.47,4.741,1.673,37634.7,246.905},{0.783,1.403,74769.,28620.1,6.787,1.59,111254.,33
54.85},{1.41,0.623,13903.8,5337.87,6.21,0.819,7435.03,1522.34},{1.441,0.592,27111.6,8404.91,5.609,1.26,17980.6,2056.09} , {
1.37,0.347,11847.8,4396.22,4.228,0.622,4635.06,856.447},{2.208,0.081,31570.7,10061.8,7.118,0.419,7544.57,3544.73},{0.577,
1.688,41661.1,8326.86,6.771,1.135,57498.8,3415.21},10.643,0.831,62364.,8502.97,2.664,0.838,54307.1,4976.63 },{0.506,1.219,
26816.9,12525.5,4.542,1.36,56994.,1887.2},{0.966,0.499,17846.6,9420.13,3.375,1.319,20816.,1762.88},{1.143,0.581,57986.5,5
6923.5,5.891,1.71,87868.8,1546.13},{1.257,0.17,44198.6,36036.9,3.723,1.254,44301.3,4051.},{1.31,0.098,25374.8,25258.7,3.9
67,0.949,20896.1,2475.7},{0.458,1.299,47768.7,22980.5,5.042,0.989,89932.6,5638.28}, { 1.404,0.052,23850.3,15809.6,3.535,0.6
38,11089.5,2055.95},{0.856,1.387,36929.8,4768.51,5.848,1.761,45759.,1606.34},{0.567,1.735,57058.,9531.53,6.773,1.527,104
453.,5824.29},{1.463,0.111,10552.9,1987.54,3.058,0.439,2841.94,941.568},{0.798,1.186,21293.7,18431.3,7.422,1.006,25862.5,
474.598},{0.658,1.087,23588.9,7949.13,4.238,1.548,40333.6,1811.3},{0.584,1.092,5530.7,1371.41,3.778,0.924,6251.62,421.40
81,10.941,0.766,69230.8,4427.59,3.495,0.639,33525.7,6105.41}, {0.463,0.749,19898.8,14382.7,2.711,0.704,30002.7,2190.74 1, {
0.958,1.307,23167.4,7071.93,7.,1.487,25927.3,1472.91},{1.096,0.906,53549.7,14910.4,5.754,0.73,30356.8,5366.97},{1.166,0.5
49,67229.9,60278.9,5.591,1.644,92610.,2213.09},{0.744,0.876,29479.1,12100.1,4.31,0.543,20805.1,3572.5},{1.157,0.348,3016
1.5,25031.2,4.215,1.382,36536.1,3135.22},{1.017,1.405,25494.3,1645.31,6.839,0.68,10817.7,1057.03},{0.783,0.937,8549.25,61
18.45,5.318,1.788,18679.9,1217.79},{1.6,0.379,19976.9,5337.33,5.2,1.105,11315.6,2315.2},{0.841,0.712,39232.6,32266.3,4.73
5,0.857,44083.,5408.831,{0.497,1.169,30967.3,11946.4,3.876,1.109,48877.8,481.417},{0.664,1.452,42035.4,8866.83,5.789,1.30
9,56592.3,3096.99},{1.487,0.264,74049.6,52027.9,5.723,0.414,30312.3,11736.9},{0.48,1.617,45249.,27843.7,7.787,1.406,1243
55.,6451.51},{1.17,0.811,61267.6,34332.5,6.699,0.963,50455.7,8281.65},{1.082,0.256,31239.8,31120.3,3.61,0.462,14467.2,105
5.64},{1.822,0.198,10002.9,702.786,4.702,0.439,2160.93,844.055},10.576,0.965,2670.58,176.593,2.613,1.718,4501.52,151.699
1,10.633,1.606,9649.23,2816.72,7.169,1.112,12987.,906.502, {1.05,0.753,28917.2,19249.6,5.827,0.899,25276.4,3448.05},{0.57
7,0.805,67673.6,55125.8,3.651,1.478,176253.,11197.2},{0.44,1.039,5903.3,5039.52,4.269,1.658,22644.,947.004}, {0.838,0.683,
8230.16,7661.03,4.761,0.414,4626.25,507.834}, {1.461,0.67,2841.45,1481.15,7.471,0.447,846.406,154.971},{0.881,0.804,206 79
8,14677.7,4.993,1.383,30076.5,1606.91},{0.714,1.422,3004.82,1978.07,7.812,1.652,6147.81,196.331},{0.764,1.729,18074.3,17
82.13,7.283,0.532,7687.64,377.649}, {1.29,0.438,23382.9,20176.,5.669,1.724,32356.5,2790.86},{1.355,0.296,9744.14,3067.31,3
.709,0.8,4627.83,774.495},{1.13,0.241,73937.1,50173.8,3.238,1.025,67411.1,10107.8},{0.67,1.292,9134.2,2837.49,5.401,1.7,17
258.7,1067.3},{1.003,0.267,47886.,43656.5,3.13,0.721,36475.6,3188.361},{1.258,0.053,30317.1,25585.6,3.19,0.878,25051.3,546
0.27},{1.257,0.321,39817.9,12681.7,3.45,0.805,21779.5,4428.6,{0.749,0.611,37974.1,11814.4,2.599,1.005,40024.,4744.76} {0
.518,0.691,27525.4,26374.2,2.983,1.541,88138.2,4847.27},{1.188,0.303,63082.1,34354.8,3.596,0.833,43785.5,8560.07 ", {0.608,
1.412,46367.,7813.43,5.492,0.797,45061.8,4451.91},{0.464,1.424,60932.5,40720.7,6.186,1.78,209790.,5834.12}, {1.201,0.985,1
4036.1,5790.91,6.87,1.57,13739.4,561.757},{0.507,1.793,45586.1,7713.8,6.798,1.031,62957.2,3183.23},{1.15,0.648,70197.7,69
368.4,6.678,0.42,29033.4,2801.63},{0.92,0.461,54968.,32169.,3.174,0.448,25211.5,3222.91},{0.75,1.389,25017.,1927.32,5.221,
1.625,32577.3,1786.11},{1.003,0.389,49913.5,31633.3,3.199,1.261,54666.9,2878.02},{0.818,0.84,11990.4,11455.3,5.418,1.077,
15921.3,326.873},{1.289,0.961,21766.4,7011.91,7.148,1.432,19199.8,2348.93}, {1.359,0.791,31696.2,6396.29,5.897,1.248,2104
9.7,2784.71},10.879,1.192,40870.6,19728.9,6.888,1.372,55966.2,5208.43},{0.578,1.152,10997.9,2804.55,4.043,1.24,16967.9,10
94.821,{0.894,1.48,41338.3,11629.4,7.483,1.44,46088.,1886.},{0.984,0.615,18370.3,7455.82,3.705,1.65,23953.8,1769.46}, {0.9
49,1.053,30023.,14280.9,6.748,0.845,26213.3,4194.48},{0.746,0.57,30387.9,12846.8,2.547,0.828,26404.3,1782.39},{1.367,0.76
1,2609.2,812.14,6.905,0.573,1080.77,289.188 1}, {0.907,0.465,22037.2,14506.7,3.187,1.265,27775.3,1830.63},{0.931,0.445,4955
6.4,33214.4,3.248,0.748,36949.1,3031.6},{0.85,1.343,11502.1,5093.63,7.079,1.168,11920.2,304.474},{0.881,0.643,21022.8,6 76
9.96,3.215,0.56,10071.7,923.841},{0.934,0.545,72390.1,38806.1,3.672,0.78,60663.1,11045.2},{1.119,0.356,44894.3,3608 1 .8.4.
048,1.403,59328.6,7412.31},{0.972,0.889,67012.2,33021.1,5.315,1.288,71639.,3716.21},{1.265,0.273,12288.4,8255.53,4.105,1.
012,10320.1,1915.49},{0.483,1.534,31597.9,7967.54,5.815,1.,50601.4,3734.69}, {1.56,0.773,51843.7,7124.46,6.693,0.93,22669.
4,4118.52},10.935,0.546,64645.2,57125.6,4.195,0.808,55917.1,2584.76},{1.207,0.506,59317.,46570.6,5.867,0.427,27713.8,743
5.61},{1.254,0.253,32532.8,32069.8,4.534,1.272,35082.,2120.46 },{1.069,0.35,10932.8,7304.75,3.416,1.699,15921.9,1241.9}, {1
235,0.231,50460.,19095.8,2.952,1.667,47672.,704.102},{0.689,1.179,60210.5,41201.9,6.185,1.579,129185.,7006.97},{0.599,1.
261,65184.5,57522.8,6.646,0.661,70951.2,1564.67},{1.038,0.939,53973.5,25916.6,5.891,1.578,64191.3,2421.4},{0.923,1.231,1
5416.4,7447.3,7.382,1.119,16113.2,1364.22},{0.421,1.345,45727.6,32290.,5.391,1.157,110264.,1236.35},{0.484,1.608,28880.4,
17684.6,7.902,0.699,40372.2,2528.95},{1.065,0.691,31111.4,19936.5,5.19,1.401,36662.8,2348.28},{ 1.361,0.87,36693.9,2937.7
2,5.661,0.609,10259.,1083.82},{0.541,1.724,33225.8,14327.7,7.634,1.459,68669.4,1781.37},{0.559,0.982,47014.5,23708.8.3.63
5,1.265,83543.8,1882.981, {0.786,0.89,42968.8,11172.9,4.155,0.546,26331.6,4831.23},{0.69,0.919,14654.8,13180.,5.21,0.404,9
201.88,651.0321,{1.087,1.025,18218.3,11641.5,7.471,1.164,17035.6,724.673},{0.882,0.523,16543.1,5026.85,2.757,0.55,8288.7
6,1220.58},{1.498,0.137,25042.,10630.2,3.856,1.094,15965.1,2827.17},10.533,0.811,69424.6,49930.4,3.263,1.005,125392.,733
1.77},{1.031,0.787,37507.6,23710.7,5.578,1.024,33603.3,2337.49},{1.328,0.927,4117.45,632.286,6.36,0.755,1655.39,233.671},
{0.871,0.857,27045.8,9823.7,4.156,1.642,36847.,1436.9},{0.836,1.319,36510.4,4552.96,5.531,1.573,43458.8,2721.05},{0.633,1
.785,61427.1,6606.39,6.775,0.63,36586.3,1151.33},{0.944,0.766,65910.7,5563.29,3.91,0.423,25855.8,7045.11},{0.936,0.642,48
498.1,30759.2,4.339,1.154,59000.5,7563.12}, {0.695,0.798,4958.07,3679.66,4.457,0.586,4866.08,786.31},{1.065,1.263,42392.2,
7029.74,7.414,0.761,24500.7,4323.59},{0.919,0.383,43995.8,21670.1,2.608,1.318,53417.,5282.59},{1.169,0.617,31444.9,20838
7,5.469,0.461,11493.7,951.894},{1.291,0.195,21513.2,9109.85,3.217,1.192,17320.7,2975.72},10.953,0.262,61574.9,51441..2.7
32,1.097,69605.9,4040.4}, {0.678,0.962,67520.2,50942.9,5.274,0.439,47894.2,5636.56},{1.178,1.009,9753.43,2021.27,5.856,1.5
65,8160.74,251.183},{0.992,0.921,47946.7,41733.,7.147,1.578,79975.4,5926.42},{1.237,0.598,30471.7,21153.1,5.798,0.774,17
331.,962.053},40.961,0.65,27667.1,4259.8,3.167,0.418,8082.35,877.193},{0.63,1.452,32857.6,6205.01,6.059,0.568,23106.7,255
9.13},{1.248,0.146,74658.4,26515.8,2.664,1.501,71279.9,9895.23},10.453,1.694,54062.4,33714.9,7.908,1.764,187716.,5844.54
},{1.331,0.378,24874.7,17433.4,5.016,1.507,25710.4,1561.02},{1.176,0.925,29703.9,17163.3,7.583,1.268,31645.4,4589.4},{1.0
59,0.803,68247.3,9691.76,4.425,0.834,40861.6,7412.74},{0.429,1.358,53450.3,47503.3,6.208,1.767,219601.,4508.47}, {1.491,0.
638,22336.2,4587.07,6.011,0.689,8610.35,1985.76},{1.266,0.581,44245.2,38534.7,6.765,0.652,26361.3,4115.59},{0.535,0.716,
46122.4,32336.,2.777,1.118,90297.9,5054.8},{1.02,0.538,5742.03,2938.68,3.874,1.021,5201.27,685.233},{0.854,1.019,5627 .41,
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3815.7,6.434,1.176,7886.94,874.261},{0.703,0.897,64444.5,58923.7,5.061,0.827,78541.4,3626.84},{1.091,0.769,43353.7,32345
8,6.435,1.315,54632.8,6704.47},4{0.595,1.358,45039.4,8856.62,4.918,1.681,87251.3,5203.89},{0.812,1.439,61221.3,6909.12.6.

315,1.041,53966.7,5480.22},{1.185,1.059,38321.2,5568.14,6.291,1.181,27011.4,3582.811,{0.789,0.931,60845.2,26165.6,4.516,

1.445,92387.8,8019.72},{0.706,1.294,50288.4,17826.8,5.603,0.816,42206.2,1516.6}, {1.296,0.768,54977.9,12275.9,5.353,0.906,
25811.1,1795.96},{0.888,1.175,20558.9,8924.27,6.389,1.425,26199.1,1551.14},{0.707,1.361,32694.2,17291.8,7.145,0.617,2573
3.3,2005.36},10.846,1.203,43891.4,17947.1,6.076,1.05,40882.1,1486.5},{1.226,0.641,58554.1,37161.8,5.922,1.672,75045.,7768
751,10.763,0.821,18578.8,6989.55,3.655,0.486,9290.94,762.984 1, {1.172,0.947,13594.5,4951.24,6.196,1.212,9970.04,279.997} ,
{0.59,1.193,14647.7,11166.3,5.857,0.935,22287.9,930.457},{1.271,0.181,62733.9,61567.2,4.203,0.69,37238.5,3274.84 1, {0.544,
0.772,37724.6,37161.2,3.536,1.471,108064.,4068.26},10.418,1.048,13330.2,11334.5,4.189,0.829,26854.4,1080.11},{0.947,1.45,
19320.7,1768.62,6.802,1.364,17821.5,1507.19}, {0.48,1.604,25335.3,2526.81,5.267,0.817,27694.6,1505.36 }, {0.734,1.277,25955
.1,5635.96,5.226,1.286,31110.7,1858.57},{1.209,0.502,24559.,15555.5,5.008,1.037,20702.5,2910.54},{1.076,0.993,39845.2,182
78.3,6.541,0.791,24109.9,1887.71},{1.331,0.687,2337.26,1158.4,6.807,0.543,985.958,221.749},{0.795,1.401,55946.2,6957.71,5
456,1.772,71488.8,784.564},{1.697,0.248,9940.25,9307.15,7.759,0.554,4792.98,1548.72},{1.214,1.048,25090.,3481.98,6.221,1
.569,21815.5,2360.381,{0.78,0.564,12440.9,5319.18,2.599,1.234,14558.6,388.794}, { 1.466,0.354,49999.2,18614.,4.764,1.044,31
849.8,6635.36},10.683,0.498,59718.8,52616.4,2.805,0.867,86121.3,10851.4},{0.881,0.848,41054.9,4443 8,3.716,0.723,24246.7,
3807.69},{1.604,0.035,63292.7,19301.3,3.531,0.525,20624.8,7068.18},{0.907,0.752,25502.4,19041.1,4.879,1.25,32396.4,1215.

51},{0.782,0.855,3521.14,3506.81,5.485,1.664,8006.43,347.417},10.695,1.225,70225.7,54426.7,7.683,0.592,71139.6,9622.93 },

{1.169,0.732,65745.6,26433.6,5.675,0.452,24499.5.5101.36},{1.48,0.06,30880.6,8347.43,3.025,0.922,14483.7,2240.59},{0.43,1
.141,12754.5,5571.73,3.727,1.778,41391.8,1524.96},{1.059,0.912,57731.5,25004.2,5.849,1.278,56886.3,4905.12}, {1.293,0.438,
9030.36,1174.48,3.467,1.533,6733.92,600.156},{1.018,0.841,32999.,4438.66,4.029,1.003,19926.7,1077.83},{1.237,0.236,41526
5,32666.5,4.008,0.796,30310.5,5901.72},{1.034,1.233,64111.2,21861.1,7.001,1.525,66258.1,1828.36},{0.777,0.919,2211.48,12
20.56,4.506,1.078,2437.94,41.23},41.001,0.121,2349.05,2307.99,2.504,1.691,4254.1,308.236},{0.506,1.215,14827.9,6318.33 4.

269,1.781,38236.8,477.87},{1.204,0.727,23785.,17383.4,6.555,0.925,16782.2,760.362},{0.418,1.392,17932.9,11381.,5.579,1.08
8,40975.7,1071.65},10.775,1.124,15739.7,13731.5,6.968,1.69,34533.6,1404.6},{0.803,0.454,74381.5,62113.,2.957,1.273,11741

6.,7202.26},{1.872,0.089,9848.84,5438.25,6.099,0.506,3195.53,1112.73},{1.126,0.708,35091.1,30179.9,6.803,1.045,38683.6,64
24.27},{1.151,0.739,22971.8,20007.2,7.07,1.49,33098.,4011 .48}, {0.946,1.222,27058.2,4769.24,6.346,0.848,18862.5,2809.15}, {
1.264,0.706,74549.9,36163.8,5.916,0.446,21496.7,1547.381,{1.822,0.571,39226.4,5474.66,7.19,0.57,10358.5,2933.3}, {1.097,0.

2,48164.8,36881.,3.015,1.574,70209.6,8453.11},{1.207,0.891,27337.9,13613.4,6.829,1.683,31750.,2351.97},{0.48,1.62,28908.8
,15497.,6.846,1.457,69031.9,644.82},10.891,1.061,71355.5,57038.7,6.9,1.473,108635.,1638.91},{1.019,0.922,19925.2,17943.6,

7.599,1.156,25016.5,2457.34},{1.272,0.328,18171.3,7456.64,3.687,1.399,16130.3,1814.51},{0.884,0.293,24973.4,23537.8,2.70

4,0.815,23418.6,939.137},{0.679,1.134,38179.2,10264.4,4.574,1.046,44543.9,3983 811, {1.178,0.856,3667.5,2617.83,7.393,1.24
6,3750.2,317.587},11.225,0.752,23723.7,21543.2,7.607,1.7,33751.9,1811.07},40.53,1.36,35410.7,25742.9,6.335,0.921,56013.1,

1273.68},{0.458,1.498,30413.,14206.8,5.668,1.5,74804.3,676.316},{1.264,0.999,58777.,23282.7,7.669,1.546,60546.1,7455.41},
{1.269,0.372,67777.,32853.,4.079,1.238,55222.7,5369.46 },{0.713,1.796,60997.8,3810.57,7.318,1.171,62144.2,3962.6}, {0.894,0
.82,16432.,2656.18,3.619,1.426,17644.8,1682.52},{0.525,1.702,20277.4,8683.29,7.792,1.265,40808.6,2254.8 1}, {0.429,0.943,50
321.2,18760.8,2.769,0.521,47550.1,2702.09}, {1.248,0.309,39633.6,37174.,4.783,1.469,51244.,5398.42}, {1.284,0.583,8841.57,8
468.99,6.941,0.975,7088.21,429.0811,{0.902,1.098,56307.9,48533.1,7.713,1.463,92823.,4854.06},{1.397,0.432,23195.6,16295.

3,5.84,0.428,6885.82,735.327},{1.129,1.398,26623.4,3513.13,7.468,1.455,20948.6,961.493 },{1.374,0.406,64730.7,27285.7,4.60
3,1.377,52210.6,5335.27},{0.664,1.575,19940.3,2115.78,6.068,1.693,32882.7,2203.17},{1.155,0.316,36224.3,29329.1,3.97,1.56
5,48819.6,3883.32},{1.137,0.838,28605.1,20468.8,7.134,0.517,13301.7,1583.48},{0.858,0.94,19608.7,11545.2,5.474,1.085,228

78.6,2063.7},10.914,0.726,58151.7,9831.83,3.464,0.759,36106.7,5701.3},{1.166,0.379,67253.6,6699.05,2.646,0.863,28803.8,12
99.},{0.715,1.867,51033.3,2667.82,7.811,1.621,72849.4,5241.46},{0.881,0.77,56045.4,42420.6,4.983,1.499,93260.5,6677.11},
0.964,0.356,25081.3,15193.1,2.903,1.025,25293.5,3297.6},{0.892,0.484,37644.3,32782.7,3.722,0.931,43494.2,5332.87},{1.307,
0.551,32747.4,14663.,5.197,1.346,28553.9,3438.911,{0.575,1.369,64745.1,40975.2,6.525,0.527,53663.8,2408.88 },{0.492,1.103,
65656.9,60070.2,5.007,1.442,195525.,5268.69}, {1.391,0.439,3988.33,1522.96,4.985,0.593,1584.47,360.528},{1.31,0.652,62037
4,54617.,7.382,1.436,69468.9,4455.55},{1.118,1.052,70145.8,36269.7,7.978,0.994,61334.4,9586.9},{0.93,1.501,8739.32,844.6

44,6.898,1.693,9851.6,637.011},{0.885,0.921,10385.3,4293.36,4.764,1.093,9845.02,525.123},{1.289,0.234,6431.58,5484.39,4.3
57,0.957,4973.74,512.874},{1.29,0.334,10328.9,8739.5,5.214,0.627,6471.57,1636.25},{1.605,0.815,72441.3,10528.5,7.493,0.53
8,19588.,4552.891,{1.21,0.006,73650.5,64026.,2.753,1.035,67432.9,8550.99},{0.574,0.863,74571.6,70026.4,4.192,1.458,20290

0.,11117.4},{0.592,0.941,20495.8,10090.9,3.584,1.147,31100.7,842.426},{0.519,1.166,17491.3,15339.7,5.706,0.774,27750.8,15
54.44},{1.395,0.201,28926.2,26736.9,5.017,0.813,20236.7,3768.65},10.519,1.956,47690.3,2854.89,6.803,0.925,48530.9,1236.9

31,{1.369,1.048,44038.7,5246.26,6.878,1.673,34692.8,3342.73},{0.458,1.5,15463.5,13241.6,7.399,1.051,35342.5,913.835},{1.1
31,0.603,51781.1,36515.4,5.238,1.611,68440.3,4411.44},{1.394,0.576,16059.7,7888.73,6.325,0.871,10270.6,2324.241,{0.688,1.
513,69798.2,18363.8,6.367,0.984,68234.5,2478.51},40.726,1.158,39516.7,37100.9,7.164,0.901,51816.,2414.66},{1.181,0.868,6
0945.4,28439.4,6.297,0.772,31401.2,1641.33},{0.922,0.611,40422.7,16344.3,3.389,0.954,32168.1,2109.26},{0.703,0.979,4578 1
.,13894.3,4.242,0.628,35165.2,5042.32},10.685,1.033,34374.5,2148.31,3.215,1.093,30768.7,962.114},{0.897,0.464,40092.4,301
28.5,3.388,0.439,20022.1,2259.79},{1.415,0.065,40255.3,8307.64,2.663,0.444,9197.67,1574.32},{1.294,0.556,58826.6,54562.5,
7.268,0.726,44573.,10545.1},10.474,0.913,55226.2,46224.1,3.937,0.491,63879.9,5844.29},{0.757,1.389,35358.8,18839.6,7.343,
1.707,66272.1,2734.05},{1.482,0.73,64806.8,25639.2,7.326,0.916,35539.3,6108.941, {1.008,0.803,48274.5,33889.5,5.602,1.224,
51037.,863.846},{1.412,0.421,30577.4,29774.2,6.807,0.795,19492.8,2205.48},{0.654,0.822,21160.2,13611.2,3.668,1.768,49867
4,1802.981,{0.458,1.982,54585.4,9137.61,7.354,0.719,54564.3,1480.891, {1.205,0.825,43838.8,39799.,7.985,0.75,27559.1,1162
74},10.716,1.111,58614.6,29867.6,5.096,1.047,66879.4,1228.16},{1.256,0.653,39825.9,18264.5,5.44,1.306,33106.9,2334.08}, {
1.329,0.877,16496.5,5083.21,6.794,0.972,9519.94,1240.11},{0.574,0.921,55628.7,26055.7,3.366,1.019,76850.3,2423.8}, {0.889,
1.222,64193.8,4631.5,5.5,0.748,38206.1,5519.74},{1.486,0.125,72288.8,65339.7,4.995,1.039,59041.1,10494.4}, {1.38,0.281,520
19.9,51922.7,5.822,0.438,23070.8,5997.95},{1.21,0.794,4074.07,1971.09,6.275,1.522,4446.19,489.793},{0.435,1.457,22634.5,1
4665.,6.199,1.739,81277.7,2526.17,10.648,1.057,9895.09,3925.08,4.219,1.374,15910.1,701.177},41.363,0.183,17342.,11206.8,
3.996,1.284,15917.2,2334.9},{0.502,0.827,59372.3,23282.3,2.728,0.73,73498.1,7376.54},{0.648,1.491,68165.5,36947.2,7.919,1
.023,101402.,8604.74},{0.739,0.739,24852.1,18933.,4.062,0.709,24037.,2032.63},{1.231,0.447,14765.,9706.63,4.827,1.264,145
80.5,1723.36},{1.49,0.327,39051.4,19312.5,5.159,0.846,21558.8,4515.3},{0.502,1.614,30600.5,9777.59,6.125,1.339,57409.3,13
89.231,{0.861,1.133,46659.7,35366.2,7.153,1.091,55153.5,1929.21},{1.161,0.749,45681.6,8322.13,4.689,0.992,29355.4,4766.3
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91,{0.574,1.331,33759.5,8257.71,4.958,0.663,28516.8,1998.25},{0.575,1.277,8443.96,3267.85,5.146,1.475,17322.3,1094.22} ,{
0.746,0.861,12510.7,9322.34,4.985,0.557,10118.2,1265.38},{0.927,0.553,39365.6,8334.06,2.713,1.597,44665.,2771.75}, {0.475,
1.56,30419.7,16167.2,6.696,0.686,36871.1,1234.71},{1.468,0.65,47905.3,6301.57,5.578,0.911,23257.5,5297.19},40.49,1.436 26
496.6,12883.9,6.387,0.666,33919.9,2905.78},{1.251,0.071,34801.1,21825.3,2.849,1.174,30318.2,3666.87},{0.924,0.779,72877.
5,72355.,5.794,1.559,125280.,1933.481},{0.679,1.223,50435.4,21170.3,5.399,1.642,95993.6,4938.25},{1.053,0.385,15354.7,355
5.15,2.789,0.474,5968.2,1467.72},{1.378,1.184,68367.8,4318.81,7.344,1.333,40207.4,3571.77},{1.175,0.28,46831.3,39152.9,3.
99,0.991,42717.2,5804.881,{0.554,1.606,31876.6,16850.6,7.556,1.408,68538.6,2710.03 }, {0.79,0.862,70331.3,19578.4,3.891,0.7
47,54257.7,7613.7},{1.221,1.313,45446.7,9478.57,7.859,1.576,36859.1,933.656}, {0.704,1.302,10123.6,5365.13,6.508,1.415,17
355.9,940.473},{1.383,0.642,52799.3,5231.26,4.986,0.784,22851.8,5243.34},{0.461,1.488,40797.7,2454.9,4.301,1.149,60065.9,
2398.97},{0.405,1.624,73573.,11432.6,4.924,1.517,169189.,3319.54},{1.611,0.482,33195.1,3426.67,5.162,0.95,14420.2,3181.3
71,{1.365,0.702,36460.,23088.5,7.322,1.408,36409.8,4539.},{0.619,1.67,22741.8,5521.58,6.685,0.7,16762.5,344.269}, {1.223.0.
863,35884.3,26964.7,7.777,0.996,27415.8,1356.66 },{0.832,1.046,67073.3,53177.5,6.942,0.419,36890.5,4098.41},{0.665,1.073,
54702.2,46011.6,5.996,0.525,46090.5,3555.94},{1.404,0.661,37179.7,20913.3,6.916,1.069,25493.4,2749.55},{0.46,1.187,16858
9,1039.56,3.181,0.509,11566.2,761.213},{0.773,0.573,26784.2,11042.7,2.72,0.639,18566.4,2161.97},{0.484,1.474,46183.1,182
93.8,5.41,1.442,98661.4,1024.85},{1.024,0.322,37601.8,26723.,3.127,1.058,35490.1,1980.07}, {0.813,0.695,32908.2,6172.92,2.
937,0.733,21698.7,2884.62},{1.039,1.094,39325.2,20929.4,7.112,1.494,45906.4,1697.96 , { 1.427,0.273,11694.7,2299.79,3.6 11,
0.931,5976.61,1303.99},{0.667,0.78,26821.6,25930.2,4.582,0.689,34346.3,4507.75},{0.742,1.382,73379.3,21212.4,6.338,0.991,
74227.1,5775.88},{1.157,0.865,10956.9,5817.39,6.941,0.632,5970.91,1022.8},{1.089,1.45,8954.46,1295.41,7.668,1.281,6545.1
2,319.702},{0.846,0.647,27993.,12035.7,3.222,1.499,36956.2,1107.44},{0.779,1.383,37433.3,3547.3,5.772,1.016,33282.3,3507.
56},{0.957,0.649,30086.1,10398.6,3.575,1.721,40081.1,2779.56},{0.918,0.783,27906.2,10911.6,4.274,1.359,33668.5,3466.37},
{1.118,0.641,30731.4,18386.4,5.503,0.565,17053.7,3624.24},{0.896,0.422,55692.5,23607.2,2.52,0.647,31094.2,2005.79},{0.74,
0.654,47046.,41556.6,3.661,1.204,73436.6,903.169}, {1.03,0.689,35390.,22501.5,5.017,1.538,48765.5,4162.39}, {1.007,0.765,45
873.1,16354.6,4.455,1.6,56183.4,4923.521,{1.006,0.954,66365.8,12226.1,4.756,1.055,46229.,3430.9}, {1.225,0.629,37912.2,324
99.8,7.09,0.735,29403.1,6601.68},{1.313,0.732,39360.7,32990.6,7.85,1.533,45910.7,2887.13 },{0.711,0.833,40346.4,6784.66,3.
184,0.45,19726.,3056.73},{1.104,0.764,72951.6,54214.4,6.096,1.5,88390.2,1500.12}, {1.069,0.886,56679.6,56424.,7.673,1.495,
81451.,1692.25},{0.558,1.469,41588.4,31206.9,7.632,1.523,110453.,4828.23},{0.83,0.687,58613.2,11502.9,2.963,0.831,42395.
2,5213.82},{1.043,1.062,33532.,24652.,7.872,1.614,48162.7,2096.6},{1.238,0.19,32672.9,12912.6,2.907,1.169,26012.5,4194.16
1,10.642,0.888,29593.4,14667.9,3.869,0.841,35592.7,3928.21},{0.691,0.771,45654.,32919.5,3.691,1.734,100440.,1242.86},{1.3
73,0.524,67621.1,64577.,7.403,1.276,75919.,12177.8},{1.245,0.14,47414.4,37796.2,3.462,1.157,43544.4,3753.73},{0.604,1.351
,57077.4,30627.3,6.,1.744,132880.,2934.04},{1.139,1.126,25125.1,9717.27,7.199,1.675,26673.2,718.091 },{0.461,1.548,11913.4
,6975.69,6.731,1.706,38091.4,1179.37},{1.049,0.847,54169.7,18528.8,4.886,1.119,40573.9,1322.01},{0.442,1.349,52200.,36 14
6.3,5.809,1.391,156355.,6821.68},10.883,1.046,55110.6,22517.3,6.345,0.469,30322.2,6125.62},{1.441,0.455,11574.3,10518.4,7
.097,1.045,9467.77,1268.53},{1.028,0.956,26678.9,16512.7,6.538,1.332,30083.3,1456.78 }, {1.481,0.695,28431.9,3853.34,5.634,
1.569,20273.2,2589.91},{1.383,0.904,7096.14,1686.1,6.719,1.361,4827.94,390.45},{0.688,1.493,59404.,18689.8,7.226,0.848,6 1
931.8,6620.06},{1.167,1.077,48201.9,12959.2,6.694,0.81,23897.6,1846.05},{0.98,1.324,55293.,13677.5,7.494,0.812,36748.6,48
86.55},{1.078,0.243,68500.2,61066.7,3.377,1.18,83444.3,11304.9},{1.412,0.793,31593.4,13572.8,7.514,0.571,11594.,1938.11},
{1.367,0.614,35033.9,15434.7,6.657,0.458,14094.4,4621.47},{0.803,0.751,46732.7,37893.1,4.864,0.598,40537.9,6168.41},{1.0
68,0.639,12806.3,10236.5,5.456,0.464,5686.94,534.421},{0.657,0.872,34431.9,8793.8,3.08,1.061,38783.4,2363.57},{0.551,0.72
2,12970.6,9561.37,3.053,0.413,10005.7,960.129},{0.884,0.69,31458.8,8067.67,3.299,1.392,36574.2,3938.24},{0.78,1.277,3654
1.1,24301.,7.082,1.504,59979.6,720.9},40.752,1.442,72239.6,3922.5,5.948,0.903,60489.1,7572.83},{1.286,0.478,33361.,18958.,
5.017,0.922,21301.6,2158.33},{1.176,1.4,48301.,3062.1,7.216,1.619,37383.8,1303.79},40.59,1.282,3805.6,2292.67,6.006,0.624,
3627.12,198.516},{1.119,0.882,15614.7,11386.,7.154,1.674,22255.1,1492.23},{0.793,0.941,30591.,9537.74,4.08,1.256,34461.5,
1717.07},10.924,0.938,27060.7,19337.8,7.03,0.587,21268.5,4343.49}, {1.822,0.288,69751.9,41591.7,7.847,0.43,24507.8,10549.
4},{1.263,0.955,65745.,4709.37,5.681,1.349,45977.9,6107.33},{0.97,0.231,16435.3,13259.3,2.777,0.518,11067.3,2826.27},{1.2
77,0.62,35174.1,28464.3,6.584,0.682,17901.5,762.253},{0.552,1.039,73217.5,32403.3,3.878,1.617,174474.,10184.4},{1.339,0.5
11,45700.9,3710.85,3.862,0.756,16552.8,2224.75},{0.95,0.435,72096.9,65894.6,3.719,1.422,110637.,6000.87},{1.192,1.219,58
200.2,6962.41,6.638,1.49,43108.1,1597.1},{0.63,1.237,53567.7,45886.3,7.533,0.658,68069.7,8166.31},40.673,0.857,24834.4,14
289.1,3.873,1.755,57104.6,3723.82},{0.791,1.067,54246.8,4990.44,3.801,1.483,56979.4,911.876},{0.444,0.845,21909.7,19645.
3,3.293,1.285,65563.8,2828.651,{0.838,1.485,36221.9,6133.25,7.091,1.041,32668.6,3388.52},{0.438,1.58,26503.4,18247.3,7.33
7,1.003,56985.5,2061.47},{1.209,0.467,15159.4,13423.5,5.321,1.788,22059.2,780.143},{0.979,0.696,22097.5,9224.38,4.382,0.8
15,16899.3,2869.47},{1.077,1.301,71337.5,4166.84,6.362,1.21,48563.8,3867.61},{0.905,0.452,11755.6,11398.7,3.915,0.593,97
76.9,1761.11},{0.6,0.9,41113.8,10675.7,2.956,1.565,73983.8,3710.93},{0.532,1.424,53081.2,39961.6,7.449,0.783,81867.9,5720
.681,{1.247,0.416,7946.18,1610.68,3.376,0.783,3198.2,183.732},{0.432,1.259,52546.2,14802.3,3.744,1.708,139003.,2400.81}, {
1.254,0.609,16827.1,16502.,6.978,1.444,20616.2,1151.64},{0.92,1.579,8828.38,1448.26,7.45,0.704,4109.96,105.85},{0.92,0.77
7,28258.2,16704.5,5.065,0.921,28821.3,4465.69},11.103,0.122,21612.6,16921.1,2.685,0.857,16293.1,1272.51},{0.891,1.449 28
141.7,6938.13,7.495,0.857,20245.1,1867.},{1.217,0.486,19002.9,6138.07,3.904,1.304,14644.5,992.342},{0.406,1.225,63835.4,4
2547.8,4.529,1.642,224543.3773.66},{1.337,0.393,31694.7,14164.5,4.435,0.675,13185.7,1424.8},{1.317,0.48,6351.63,1058.64,
3.925,1.586,5293.67,716.366},{0.957,0.931,6035.85,5385.9,7.202,0.975,6825.5,682.432 1, {1.085,0.754,62623.8,50808.6,6.44,0.
964,58575.4,6101.73},{1.282,0.899,9746.4,2085.36,6.078,0.57,3009.47,293.675},{1.021,0.346,67138.1,62986.6,3.655,0.77,523
95.9,2877.87},{1.097,1.5,51068.2,3236.03,7.529,0.999,27377.7,1617.61},{1.156,0.258,59342.3,58351.,4.039,1.691,98652.2,113
25.6},{1.534,0.452,22802.5,9617.68,5.859,0.868,11378.2,1934.64},{0.692,1.254,63516.1,18636.6,5.184,1.571,104401.,5861.37
1,10.759,0.89,8397.92,515.511,3.01,1.751,11290.6,657.657},{1.178,0.401,30906.2,4306.51,3.133,0.407,8815.48,2364.14},{0.99
3,0.43,68182.8,55247.1,3.676,1.789,114412.,2706.16},{1.248,0.521,59951.4,58075.4,6.519,1.07,62873.9,10197.6},{0.563,1.122
21282.6,15178.4,5.062,1.256,44037.2,1710.59}, {0.664,1.601,65070.8,4716.42,5.554,1.477,79376.8,843.105},{1.312,0.58,2573
0.1,23803.,7.459,0.925,23114.4,4654.31},{1.164,0.439,70869.4,32082.4,4.025,0.475,28200.1,6088.06}, {1.064,1.157,48282.5,76
15.31,6.007,1.479,43898.9,3284.351,{0.781,0.843,8772.56,5672.58,4.378,1.362,12967.6,252.459},{0.854,0.571,71417.1,69907.
7,4.132,1.065,97179.5,6793.841,{0.646,0.8,36167.8,23749.8,3.554,1.102,54509.,2130.53},{0.655,1.236,47984.,44202.8,7.269,1.
312,103307.,5643.24},{1.582,0.739,54384.1,8699.58,7.546,0.491,17193.4,6032.24},{0.631,1.235,32486.7,24413.5,6.181,1.322,
61698.3,1064.5},{0.618,0.813,17890.2,3779.81,2.727,0.89,18960.4,2048.07},{1.095,1.165,7605.89,1714.44,6.592,1.458,7001.8
5,528.9391,10.961,0.508,72978.7,53766.3,3.846,1.351,98555.3,7549.8},{1.675,0.236,67855.1,62614.6,7.273,0.608,32167.4,793
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2.77},{1.037,1.374,43300.,11067.6,7.742,1.602,47801.9,3518.13},{0.558,1.595,61789.6,35599.4,7.953,1.609,162236.,9016.2}, {
1.239,0.158,40328.4,23825.,3.126,0.587,16938.7,1656.94},{0.716,1.014,20095.7,2564.58,3.521,1.23,21320.1,1117.2},{0.746,1.
026,57690.7,19814.2,4.252,1.413,75340.1,1171.12},{1.032,0.763,38192.8,36407.8,6.57,1.783,73217.6,6439.94},{0.914,0.88 42
773.7,36257.8,6.121,1.703,79875.5,4238.42},{0.922,1.265,19477.6,6444.31,7.012,1.355,23231.7,2494.57},{1.222,1.167,6863.7
1,1868.2,7.653,1.761,7169.16,602.252}, {1.182,0.997,25407.2,9032.44,7.661,0.626,13669.1,3210.6},{1.399,0.538,8198.58,4381.
09,6.027,1.063,5764.31,835.631},{1.433,0.441,50982.7,26036.8,5.606,0.743,25726.9,5019.32}, {0.807,1.23,72510.7,33465.3,6.3
65,0.8,58289.7,3294.59},{1.196,0.743,31385.,19442.,6.143,1.435,31704.2,957.342},{1.246,0.147,4252.64,3271.68,3.472,0.621,
2154.35,270.352},11.027,0.958,49813.,6242.79,4.707,1.303,41261.8,3932.98, {0.413,0.834,37668.,25557.7,2.699,0.683,55863.
4,1843.96},{1.135,0.895,66074.9,15464.5,5.814,0.565,28217.6,5717.54},{0.937,0.573,13244.4,2159.96,2.68,1.735,14925.2,526.
252},10.789,0.914,28495.6,9983.64,3.968,0.856,21667.4,531.057},{1.069,0.459,53043.,21681.2,3.392,1.416,56464.6,5764 27},
{1.079,0.823,36946.4,4431.83,4.301,1.554,35074.1,3850.94},{0.794,0.967,61981.8,34368.6,5.062,1.164,79190.7,5360.05},{1.5
76,0.708,16707.8,1772.99,6.494,0.823,7050.13,1834.85}, {1.312,0.334,29454.1,15872.4,4.214,0.798,14950.,1057.32}, {0.785,0.8
33,21286.2,11140.8,4.081,1.598,35161.5,1433.95},{1.273,1.172,18963.1,2175.4,6.856,1.551,13897.1,714.66}, {0.854,0.849,5 14
79.8,35392.,5.357,0.846,53179.4,6819.33}, {1.812,0.43,47647.2,18229.4,7.877,0.5,16287.5,6456.49}, {0.754,0.843,32868.,11274
.,3.865,0.483,18319.5,2708.35},{0.534,0.826,37233.9,31605.,3.59,1.493,106764.,6006.82},{1.222,0.559,41418.3,8544.42,4.005,
1.557,37849.8,4922.62},{1.344,0.358,19439.5,18162.2,5.733,1.186,19043.,2178.07},{1.225,0.847,65330.8,37290.8,7.732,0.627,
37613.9,8463.59},{1.362,0.772,65009.,27289.9,7.161,0.578,26586.8,5464.63 },{0.858,0.815,13296.4,2877.03,3.45,1.723,16952.
8,496.2791,{0.622,0.845,52350.9,34497.3,3.575,1.66,117456..977.407},{0.439,0.776,57408.4,40283.3,2.537,1.381,158603.,257
7.42},10.556,1.118,50369.8,33638.1,4.859,0.955,78045.4,2987.12},{1.083,0.332,8051.84,1747.67,2.527,1.087,5827.15,802.235
},{1.359,0.851,6273.43,407.553,5.463,1.034,2893.13,281.906}, {0.944,1.147,40355.1,24489.3,7.382,0.828,31876.2,2155.45 }{0.
782,0.611,71336.3,19835.5,2.528,1.098,68335.9,3124.91},{0.595,1.103,5716.18,2000.03,3.927,1.722,11437.7,148.753},{0.677,
1.237,47400.6,10004.4,4.485,1.774,77437.9,1202.26 },10.937,0.816,53612.,47132.,5.8,1.539,85042.1,1609.99*}, {0.617,1.747,181
50.5,5091.2,7.757,1.283,27694.5,1474.1},{0.536,0.891,69654.7,51105.1,3.71,1.771,221263.,11967.2},10.816,0.849,25737.1,750
9.78,3.724,0.768,17257.2,1073.43},{1.303,0.117,27001.3,26699.9,4.041,0.844,20328.4,2833.84},10.536,0.756,15072.2,9821.18,
2.947,0.687,18353.4,1420.57},{1.025,1.386,40596.1,10180.4,7.393,1.771,45794.2,1180.92},{1.13,0.979,18779.3,4067.25,6.259,
0.732,10393.6,2102.96},{1.261,0.912,38333.5,21590.5,7.862,1.595,45370.1,5488.57},{0.488,1.242,45222.7,13199.6,3.98,0.404,
25453.3,590.772},{0.639,0.889,3422.39,1824.11,3.829,1.317,6227.2,490.335}, {1.415,0.341,23428.3,16784.7,5.722,0.553,1 1659
.1,3407.69,{1.182,0.826,34936.6,19732.5,7.034,0.558,17289.4,3264.56}, {1.38,0.514,46667.9,14811.3,4.829,1.371,33933.1,288
2.27},{0.988,1.244,43270.4,17326.5,7.145,1.5,48903.1,1803.86},{0.627,1.193,2032.81,229.42,4.359,0.663,1571.98,199.626 }, { 1
.037,0.375,6127.63,4976.69,3.684,1.693,9990.45,795.642 1}, {0.952,0.397,43767.6,32011.1,3.158,1.619,66301.,1566.64},{0.581,1
496,29182.2,19964.6,7.798,1.184,56682.9,2916.06}, {0.764,0.897,4994.05,1465.16,3.596,1.768,7656.43,123.781},{0.83,1.291,6
7764.1,38516.3,7.189,1.423,95582.4,2542.34},{0.844,0.862,34947.3,4816.45,3.79,0.635,20102.7,3437.37},10.735,1.151,73496.
9,23790.4,4.956,0.487,35757.8,2019.01},{0.549,1.062,26315.5,3808.84,3.089,1.352,40087.9,1551.26},{0.47,1.33,7716.1,7281.6
5,6.458,1.431,23987.1,485.952},{1.387,0.564,70467.8,68145.5,7.898,0.841,51907.8,8245.22},{0.709,1.066,71362.3,49284..5.50
2,1.166,106948.,4433.21},{1.284,0.874,2378.25,285.287,5.468,0.869,1008.07,86.198},{1.025,0.183,24654.6,18484.4,2.575,1 31
3,30480.7,2626.98},{1.311,0.503,71910.1,16071.7,4.216,0.901,36591.2,5363.15},{0.607,1.511,56724.7,29868.5,7.573,1.259,10
6982.,7663.54},{1.195,1.,27261.7,4264.09,5.713,0.906,12796.2,619.802}, {1.011,1.236,34038.4,8089.48,6.72,1.424,34817.1,322
4.02},{0.985,0.745,74563.,55349.7,5.39,0.997,72660.7,5071.53},{1.26,0.298,64659.7,40276.1,4.024,0.504,24147.3,2830.95} {1
365,0.085,62086.1,43775.6,3.595,1.102,48275.5,5404.16},{0.816,0.462,72537.3,59297.7,3.115,1.015,96181.7,11135.},{0.642,1
486,33413.5,2890.54,5.164,0.949,29325.1,1170.15},{1.16,0.589,71512.7,12010.,3.583,1.763,65015.,1271.4},{1.142,0.825,6473
.96,824.88,4.529,0.974,3442.39,253.128},{0.594,1.561,48074.9,14806.9,6.508,1.432,85525.2,4234.63},10.467,1.59,19064.4,476
1.61,5.555,1.015,28074.6,827.458},{0.489,1.633,33025.2,5139.01,5.599,0.968,42586.1,1809.49}, {1.564,0.206,51813.,36502.7,5
596,0.541,22659.9,6942.72},{1.354,0.087,71595.2,33338.9,3.045,1.634,69199.2,5744.41},{1.137,0.179,32355.8,18166.2,2.722,
1.414,34336.5,2729.01},{0.875,1.435,55071.9,12202.7,6.825,1.334,56541.1,2907.1}, {1.328,0.788,74757.2,29630.9,6.546,1.707,
78007.8,8455.51},{1.135,0.171,11287.3,7600.48,2.869,0.927,8316.68,572.035}, {1.188,0.995,19998.,1305.9,5.135,1.188,11012.
3,278.965},{1.272,0.627,73954.3,20737.8,5.04,0.889,44108.3,8878.36},{0.795,0.678,53666.6,16721.8,2.884,1.481,68600.3,217
5.08},{1.265,0.645,44318.4,34041.7,7.589,0.421,21054.3,6417.39},40.727,0.96,71744.6,46562.1,4.982,1.631,151177.,11226.5},
{0.706,1.38,17911.4,11800.5,7.485,0.534,12056.5,426.826},{0.512,1.152,21581.6,19534.8,5.456,1.287,55222.9,1687.75},{0.42
5,1.2,60774.5,55157.3,5.34,1.446,218705.,8959.87}, {0.935,1.025,5000.93,414.572,4.518,1.386,4788.38,513.856},40.769,0.654,
52908.9,51136.,4.209,0.945,74167.5,7178.75},{1.379,0.197,74313.,69440.1,4.879,1.353,83714.7,12309.6},{1.41,0.336,3073.25,
1752.39,5.123,0.767,1846.,482.126},{1.025,0.924,65532.8,5987.13,4.215,0.995,36494.8,1256.48},{0.982,0.888,47214.,25712.,5
.774,0.884,38779.4,4129.91},{0.786,0.988,69769.2,50055.4,5.64,1.111,93735.4,5548 32}, {1.402,0.862,47376.6,21409.6,7.906,1
.008,29764.9,3880.41},{0.925,1.078,4083.3,2816.17,7.076,1.05,4326.75,265.575},{1.365,0.082,42192.4,30434.,3.616,1.196,368
72.4,4927.56},40.861,0.768,26095.9,17540.6,4.46,1.553,40438.,771.983},{1.358,0.866,47525.5,8447.12,6.045,1.411,32704.4,27
78.811,{1.124,0.921,3038.45,2213.81,7.6,1.655,4435.13,406.703},{0.511,0.79,3224.09,3209.73,3.412,0.877,5686.1,97.412},,{0.
846,1.43,72028.8,34190.3,7.954,1.273,87036.3,3881.52},{0.766,1.604,60727.,10868.2,7.867,0.565,35474.2,4444.46,{1.306,0.3
19,33066.2,24233.1,4.905,0.667,20953.,5649.94}, {1.67,0.412,23864.1,15957.,7.785,0.759,13162.4,3673.45},{0.862,0.685,3906
9.8,19259.3,3.818,0.958,38700.9,4516.87},{1.276,0.462,12853.,1628.59,3.534,0.998,6634.78,841.951},{0.997,0.963,15326.8,15
291.8,7.972,1.706,29004.4,1894.},{0.493,1.036,11929.,9263.5,4.28,0.986,22540.9,670.323 },{1.428,0.69,44995.6,18359.5,7.46,0
465,17024.9,5418.14},{0.812,1.339,51921.8,18663.9,7.077,0.688,37345.6,4119.44},{0.574,1.661,14252.3,2396.51,6.566,1.192,
20952.8,1504.17},{0.857,1.364,27726.7,6103.27,6.285,1.357,29321.8,1429.45},{0.991,0.962,11670.3,4157.54,5.533,0.784,7347
23,741.301},{1.461,0.175,55967.7,48782.9,5.126,1.038,47743.4,9964.92,{0.534,0.809,44577.3,36753.5,3.36,1.616,129460.,37
09.17},{1.113,0.055,69745.6,62376.4,2.598,0.62,46623.4,9617.76},{1.299,0.819,73883.4,28578.3,6.331,0.595,250611.3,1234.54
1,11.257,1.069,6130.54,2551.03,7.989,1.104,4264.18,323.153},{0.686,0.587,27119.8,25824.1,3.565,0.407,21019.,3735.75},41.7
58,0.027,20434.1,17939.3,5.998,0.601,9368.19,2795.93}, {1.349,0.279,56546.1,38439.3,4.695,0.756,36600.,9092.59}, {0.534,1.0
67,38167.1,31076.2,4.723,1.648,111287.,2178.21},40.686,1.308,10637.7,4484.,5.751,1.379,15820.4,326.149},{1.34,0.349,7487
9.7,47817.4,4.757,1.308,67574.1,6816.18},{1.133,0.742,48647.,45296.5,7.797,0.482,28937.7,6768.91},{0.922,0.6 17,456 10.,186
53.9,3.695,0.578,26673.7,4928.74},{1.291,0.569,20488.5,18190.8,6.597,1.741,27601.6,1259.45}, {1.202,0.155,74039.3,36843 2,
2.808,0.835,46767.2,7784.83},{1.627,0.139,41614.,24859..5.077,0.75,20153.7,4660.85},{ 1.352,0.167,6505.62,3263.38,3.497, 1.
462,6012.41,697.195},10.9,0.998,17861.2,7550.13,5.703,0.548,9748.,1306.93},{1.481,0.375,26760.9,23145.6,6.696,0.635,1343
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4.3,2440.76},{1.138,1.129,46598.6,14631.3,7.105,1.262,38539.5,3087.79},{0.792,1.061,10466.9,2312.58,4.582,0.655,6329.5,63
8.694},{0.636,0.815,10154.1,5402.33,3.297,1.747,22575.8,753.624},{0.652,0.842,19416.8,12318.,3.871,1.284,35579.,2654.48} ,
{0.628,0.981,9671.11,7497.62,5.393,0.49,9021.59,1319.87},{1.032,0.55,12276.,11903.,5.168,1.035,14268.2,1705.61}, {0.832.0.

906,74520.8,26163.9,4.397,0.976,70137.9,7213.21},{0.555,0.688,58294.5,33477.1,2.575,0.887,83603.8,6357.6},{0.416,0.968,1

3661.7,4691.98,2.603,1.415,32169.7,449.191},{0.966,1.215,20289.2,1829.53,5.918,0.793,11819.4,1704.36},{0.769,0.591,34563
.,11894.9.2.56,1.32,43631.6,2728.59},{0.756,1.417,7461.86,1301.95,5.592,1.654,9784.84,112.844},{0.628,1.432,73773.9,48073
.6,7.222,1.576,162488.,4504.26},{0.625,0.835,9328.09,6818.1,3.986,0.626,9488.49,859.726 . {0.763,0.645,68619.1,66205.8,3.9

21,1.661,151382.,3254.5},{1.473,0.686,74655.6,22857.7,6.431,0.528,21227.4,3069.68}, {0.552,1.105,43207.4,9623.69,3.426,1.6
91,84669.2,1920.59},{0.958,1.023,37334.,21535.3,7.694,0.506,24459.,5812.38},{1.016,0.266,67493.6,41937.7,2.701,0.88,5210

2.,4178.83},{0.57,1.237,17373.1,7701.33,5.076,1.201,30248.3,1847.7},{1.704,0.389,2467.8,675.797,6.005,0.73,959.926,262.00

71,{1.133,0.765,17569.6,7158.55,5.151,1.485,17167.7,730.75},{1.08,0.758,24840.3,11992.1,5.269,1.356,26862.1,2777.56},{0.3
93,1.749,56675.3,40879.2,7.999,0.983,125503.,1047.13},{0.998,0.746,9001.57,8618.26,6.005,1.203,11007.2,292.295}, {0.576,0.
65,18775.2,13226.3,2.736,0.973,31552.4,2906.91},{1.503,0.78,19565.7,5755.96,7.301,1.027,11159.1,2005.56 }, {0.835,0.523,74

993.,68364.9,3.633,1.319,125493.,9439.56},{0.574,1.009,13346.9,4042.77,3.313,1.67,26229.8,516.175},{0.957,0.918,16524.9,2
875.66,5.119,0.473,7572.84,1893.95},{1.343,0.753,25463.7,5971.33,5.772,0.718,10214.3,1433.55},{1.159,0.213,53704.9,39613
.1,3.283,1.625,69413.3,3716.57},{1.26,0.594,5659.4,4964.08,6.649,0.755,3573.36,320.829},{0.897,0.605,5310.41,2953.21,3.52

2,1.701,8024.72,147.51},{0.887,1.102,51086.8,7103.02,4.982,1.001,40700.,4867.57},{0.695,0.735,44435.5,40695.3,4.134,1.018
,70978.1,5684.15},{0.454,1.217,67112.1,40639.2,4.803,0.73,97753.9,4773.71},{0.675,0.556,53410.5,39723.5,2.714,1.495,1120

93.,6350.27},{0.968,0.502,53017.,23539.2,3.221,1.502,66939.7,6007.23},{0.543,1.147,38949.7,26792.2,5.089,0.67,44852.2,213
3.58},{1.944,0.184,45593.,6613.02,5.487,0.554,12856.6,5200.28},{0.999,0.815,14223.9,4213.62,4.642,0.821,9381.81,1299.55},
{0.628,0.793,15158.3,8385.74,3.22,1.499,29965.2,1166.54},{1.625,0.729,24154.7,2330.24,7.353,0.469,6747.83,2407.72},{0.55

4,1.526,56265.3,19318.4,6.387,1.155,92488.5,5780.8},{0.967,0.856,17817.7,6944.62,4.813,0.769,10954.7,784.156 },{0.845,0.78
4,21619.3,10883.3,4.045,0.901,18145.6,573.493},{0.954,0.453,49611.8,42813.5,3.701,1.511,75290.2,1739.09},{0.754,0.784,52

418.2,42651.3,4.521,1.142,82115.5,6681.03},{0.539,0.635,29757.5,27944.8,2.862,0.471,29402.,2660.32},{0.819,0.451,20826.5,
16179.4,3.198,0.458,14350.3,3166.98},{0.88,0.779,44805.6,4890.21,3.113,1.743,52179.5,2104.32},{0.718,0.772,17870.1,5415.

49.3.101,0.964,18407.8,1817.95},{1.284,0.193,43170.9,39616.7,4.188,0.637,21707.3,1115.09}, {1.431,0.404,67006.8,1 5008.3,4.
327,0.436,15852.3,2978.62},{0.731,1.049,67060.1,62775.,6.365,1.29,124645.,5924.78 },{0.952,0.861,72153.8,9093.37,3.978,0.9
62,49140.2,5597.27},10.879,0.691,51785.4,37577.4,4.395,0.535,30009.5,2053.2},{1.107,0.528,45228.7,42880.4,5.29,1.242,531

39.7,3007.53},{1.11,0.574,22982.7,16125.3,5.235,0.855,19595.7,36 16.98},{0.632,1.386,2751.23,918.153,5.961,1.052,3579.43 2
56.553},10.827,1.324,35531.8,5843.9,5.534,1.074,28453.,913.655},10.51,1.699,49784.7,12170.2,6.382,0.888,58652.9,1796.15 1,
{0.529,0.939,72642.7,60157.2,3.99,0.946,122745.,2204.8},{0.431,1.585,7465.09,1323.74,5.171,1.769,20389.6,839.61 1}, {0.743,1
.162,64708.5,12909.8,4.896,0.526,34446.,3949.37},40.627,1.187,61902.8,47358.7,6.114,1.499,144569.,7218.57},10.787,1.249,6
7195.,34484.5,6.632,0.464,33529.5,2018.34},40.672,1.361,69526.4,32225.7,7.077,0.723,72052.,8659.09}, { 1.134,0.496,2349.88,
2249.15,5.262,0.73,1560.1,70.109},{1.294,0.614,29710.6,25735.1,7.071,1.338,33321.5,3785.45},{0.94,0.545,39282.,7299.24,2.

862,0.402,12963.6,2360.5},{0.777,0.851,3262.29,958.513,4.054,0.415,1579.61,299.164},{1.102,0.799,67852.3,42802.5,5.934, 1.
48,76794.6,1854.16},{0.499,1.531,18679.6,3877.91,5.214,0.978,23935.2,738.897},{1.386,0.14,20670.4,13125.4,3.922,0.575,96

94.03,2576.11},{0.563,1.186,31810.,11211.1,4.706,0.5,23911.7,2359.62},{1.029,0.956,35327.9,27019.,7.055,0.755,23910.4,736
461},{1.151,1.297,74995.5,3785.16,6.461,1.104,40263.5,1636.08}, {0.537,1.235,58009.,47401.9,6.088,0.777,85878.,4506.76}, {
0.897,0.917,45281.6,11882.4,4.533,0.533,20727.,2510.45},{1.232,0.764,10878.5,8233.43,7.665,0.86,8666.65,1534.56},{0.773,0
812,6447.73,1981.76,3.443,0.657,3989.38,279.687}, {0.842,0.388,25634.2,22981.6,2.966,1.179,38923.2,3989.21},0.752,0.854,
39482.6,28731.1,5.075,0.68,40846.7,6411.32},{0.805,0.857,22400.8,20503.8,6.555,0.402,16756.4,3948.22},10.812,1.019,27106
5,17064.1,6.345,0.737,27188.1,4403.38},{0.407,1.786,60246.1,27883.2,7.33,0.88,101858.,2091.62}, {0.457,1.906,9010.69,28 18
28.,7.638,1.081,14954.7,318.481},{1.128,1.111,63490.9,30002.9,7.812,1.723,82287.3,7314.73},{1.188,0.615,9110.87,5104.63,5
313,1.057,7403.13,868.794},{0.765,0.982,45931.5,19274.2,4.549,1.728,82126.2,5221.16},{1.492,0.821,47619.9,4112.51,6.397,
1.12,25908.2,5122.89}, {1.004,0.763,34985.6,12500.4,4.349,1.247,31860.6,1753.8},{0.914,0.605,69196.4,14777.6,2.944,1.465,7
8307.3,8322.11},{0.914,0.571,59860.2,42400.5,3.95,1.39,90543.5,9788.59}, {1.16,0.932,42794.2,9298.35,5.532,1.53,38277.2,28
18.19},10.685,1.237,59328.5,14199.4,4.828,1.796,107274.,5724.58},{1.291,0.516,23837.2,15892.8,5.636,1.401,25041.9,2923.8

71,10.55,1.654,65335.2,27161.3,7.161,1.703,153863.,4335.14 },{0.845,0.548,48737.9,41320.5,3.945,0.48,33494.6,5998.66},{1.3
4,0.711,59402.1,16472.3,5.593,1.316,42895.5,4485.52},{1.08,0.21,74298.4,47011.5,2.751,1.135,71745.5,7307.69},{0.822,1.318
,65629.,3432.48,4.859,1.749,75346.9,1087.03},{0.672,1.449,53114.6,35559.6,7.557,1.649,111164.,1144.86},{0.599,1.497,7379
9.,40232.8,7.053,1.106,113301.,3598.29},{1.009,1.161,64739.1,23061.,6.863,1.019,52180.,5007.34},{0.689,1.179,49597.9,4908
5.7,7.231,0.855,66758.8,2997.53},{0.844,0.423,60351.,33264.3,2.564,1.695,105498.,9245.28}, {0.454,1.564,69071.9,43113.5.6.

859,1.418,186674.,4282.63},{1.191,0.456,56936.1,24517.,3.91,0.818,29470.8,1293.55},{1.167,0.526,13139.2,1360.08,3.503,0.5
06,4347.56,1003.27},{1.087,0.865,38125.4,33411.7,7.305,1.352,47639.5,2274.62},{1.03,0.383,36413.3,13978.7,2.779,1.273,32
542.,1215.78},{0.914,0.914,70979.4,56920.7,6.529,0.868,73777.8,8694.01},{1.066,0.373,4588.69,2765.72,3.417,1.182,4662 .33,
506.447},41.353,0.729,37970.2,20984.6,7.248,0.642,17757.1,2989.67},10.79,0.772,42346.5,33272.2,4.468,1.494,76679.6,3 505.
66},10.854,0.892,46350.2,43466.7,6.208,1.177,70059.1,5396.14},{1.26,1.294,33388.1,5752.51,7.955,1.795,30804.8,1952.91},{

0.685,0.933,54614.9,50286.3,5.247,1.718,144985.,8025.74},{0.653,0.518,47656.2,47330.6,2.759,1.064,80290.3,2119.28}, {0.88,
1.102,46937.8,31313.1,7.322,0.627,35232.2,4544.41},{0.563,1.441,22588.5,17456.8,7.989,0.896,38800.8,3041.88},{0.903,0.99

1,60311.,36582.2,5.844,1.684,94235.4,2551.81},{0.509,1.038,14530.2,11171.8,4.71,0.677,20700.8,1800.06 }, {0.66,1.584,10786.
4,4003.33,7.048,1.605,18738.9,358.175},10.93,1.037,46635.3,21308.6,5.914,1.562,64198.1,4588.68},{0.956,0.8 11,21555.,1887

8.3,6.144,1.664,40045.5,3434.8},{1.103,0.501,33604.4,12144.9,3.529,1.371,29722.5,1078.98},{1.32,0.638,69939.3,35159.8.5.8

5,1.542,65996.7,3727.14},{0.766,1.223,65730.7,24642.6,5.946,0.876,61613.5,5566.05}, {1.424,0.477,8466.03,8304.31,7.84,0.46
9,3963.98,1036.39},40.638,0.952,63324.3,34970.2,4.159,1.268,110525.,7352.38},{1.588,0.433,35910.2,10485.7,5.827,0.63,143

34.9,4538.7},10.411,0.908,64715.6,36855.8,2.791,0.615,79567.5,1763.81},11.211,0.692,59374.,34358.5,5.786,1.55,63172.1,252
6.52},{1.107,1.132,38190.8,19648.5,7.869,1.767,50673.,3008.14},{1.271,0.113,69891.4,61315.2,3.667,0.494,33656.1,7831.33},
{0.733,0.923,74491.1,16780.3,3.511,1.471,101390.,6066.9}, {0.514,1.112,59656.2,47824.7,5.131,1.318,158098.,9748.66},{1.34
1,0.522,63176.2,58817.9,6.87,1.533,78497.9,7354.35},{1.344,0.004,21239.9,20468.5,3.55,0.775,13217.3,1206.611},{0.801,1.414
,43199.5,11444.1,6.441,0.981,36157.9,1453.93},{1.089,0.578,33113..22912.7,4.952,1.378,42291.6,5434.13},{1.28,0.387,70901.
5,12550.4,3.305,0.639,22280.,1289.5},{0.467,1.211,5354.48,5167.98,5.661,1.281,15098.2,295.206}, {0.665,1.877,50191.2,5350.
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69,7.708,1.253,59408.3,2968.17}, {1.084,0.839,2373.26,439.513,4.448,1.2,1612.74,46.672},{0.702,1.636,61272.9,10611.7,6.6 11
,1.263,68619.2,1860.17},10.51,1.321,72048.4,50095.3,5.945,0.906,118080.,4187.52},{1.052,0.688,12964.5,10035.,5.494,1.78,2
1071.4,1219.2},{1.532,0.156,19356.,18986.4,5.886,0.494,9556.85,3223.89}, {1.312,0.259,48076.2,20872.1,3.595,1.044,31125.5,
3399.461,{0.948,0.802,44980.7,23751.7,4.942,1.075,45141.3,4356.92},{0.666,0.887,28570.1,12857.,3.526,1.569,50177.6,833.8
03},{0.827,1.398,45550.3,26193.7,7.955,1.482,67549.3,1764.27},{0.77,0.973,56727.3,46919.8,5.683,1.76,125748.,4541.8},{1.0
51,1.022,36258.,21849.1,7.333,1.337,43293.9,4259.17},40.632,0.897,73010.1,30454.,3.476,1.614,146814.,8680.39*},{0.391,1.50
6,60830.3,44803.7,6.311,1.658,228916.,1810.24},{0.442,1.832,41756.5,5764.73,6.189,0.971,56686.6,1455.89 1, {0.645,1.426 21
661.2,4146.29,5.785,0.928,23016.1,2121.76},{0.481,1.595,17192.2,9666.75,7.278,0.962,30574.,1397.68},{1.571,0.517,70082.,4
731.89,4.999,0.946,30332.8,6749.49}, {0.522,1.541,68450.1,7502.92,4.76,1.208,89746.8,761.87},{1.357,0.157,33886.6,26642 .4,
4.136,0.885,22711.5,2836.59},{1.312,0.935,6122.54,2789.2,7.924,0.893,3719.26,512.689},{0.9,1.272,67977.5,16795.4,6.698.0.
598,36358.7,4833.74},{1.435,0.453,69596.1,50178.9,6.316,0.985,47893.8,5876.52},{1.104,0.498,61750.1,48458.9,4.731,1.431,
81660.,8365.63},{0.873,1.249,65981.2,30185.9,6.755,1.731,102009.,3917.28},{0.847,0.611,53122.,46037.5,4.077,1.603,102642
.,6493.66},{1.111,0.829,49032.,8363.99,4.521,0.938,26173.2,1455.09},{0.568,1.49,64087.,37222.7,7.281,1.205,124048.,7236.1
71,10.655,1.043,53272.8,17594.4,4.264,0.627,41609.6,4311.24},{1.183,0.331,28616.,25574.1,4.404,1.202,30458.3,2579.73}, {0.
621,1.725,65281.1,22041.2,7.704,1.697,129847.,4384.85,{0.929,0.694,37170.3,17987.2,4.066,1.495,49908.7,4062.82},{1.503,
0.292,26381.4,15633.2,5.291,1.07,18565.,3305.67}, {0.648,1.077,40293.4,39616.8,6.192,0.818,55668.2,2906.03 }, {0.942,0.928 4
4267.7,29117.6,6.313,1.171,55964.,6950.48}, {0.896,0.824,51487.3,45175.7,5.84,1.568,96469.,8166.01 },{0.777,0.885,71283.2,7
827.3,3.347,0.43,26527.4,2991.4},{0.61,1.545,31117.,7775.07,6.472,1.23,47232.6,3543.38},{0.863,0.556,56175.6,14950.1,2.64
4,1318,61128.2,5183.53},{0.948,1.201,28707.9,4738.12,5.51,0.597,11097.8,368.316},{0.765,1.391,15724.9,1009.9,5.357,1.612
,20443.,1493.43},{0.877,1.009,48765.3,46264.,7.637,0.842,56422.1,6888.69},{0.576,1.135,46997.,15027.7,4.054,0.769,45443 3
,2076.75},{0.707,1.631,3951.64,247.139,6.501,0.691,2435.16,186.126},{0.516,1.497,7476.06,4860.74,6.826,1.036,12874.6,206.
78},{1.001,0.849,69772.7,38843.9,5.532,1.052,63636.3,4624.17},10.843,0.952,28491.9,28292.5,7.314,0.689,30763.2,4840.89},
{1.208,0.922,30557.9,16573.,7.18,1.8,38054.5,2148.63},{1.011,1.096,58120.4,26394.8,6.598,1.39,61576.8,2307.05},{1.049,0.7
68,11971.2,11954.3,7.024,0.998,13567.3,1614.35},{1.268,0.527,56501.1,34007.5,5.386,0.886,37565.9,4942.74},{1.267,0.207,5
2435.6,41281.2,3.91,0.824,33336.1,2650.23},{0.522,1.334,2121.24,707.837,4.838,0.799,2353.37,87.457},{1.351,0.261,36036.7,
31119.5,4.892,1.255,34643.4,3150.88},{0.95,0.929,6433.74,5633.54,6.655,1.259,8180.01,127.588},{0.949,1.152,70165.8,48953
.6,7.907,1.292,91676.7,6631.67},{0.85,0.596,5443.92,1360.36,2.645,1.034,4316.43,142.466},10.509,1.649,66610.5,28420.8.6.7
54,1.012,97850.6,1294.58},{0.452,1.217,51483.2,25322.9,4.465,1.073,103446.,5251.88},{0.581,1.305,53567.6,35202.7,6.323,1.
36,118011.,6694.72},10.945,0.871,73533.3,36195.,4.983,1.786,108146.,3072.32},{0.822,0.989,16534.7,3570.49,4.145,0.933,12
454.5,670.051},{0.977,0.484,59138.4,35149.6,3.58,1.033,59686.1,7901.58},{1.052,0.89,74883.1,40828.1,5.85,1.17,65985.,1 169
.02},11.401,0.325,21293.,12546.6,4.863,1.468,20989.3,2940.21}, {0.807,1.1,18796.6,14053.7,6.52,1.791,38752.9,1384.92},{1.0
88,0.243,38049.,29044.1,3.236,0.911,35035.6,6270.38},{0.536,1.458,40921.,5917.44,4.665,0.914,41848.9,834.166},{1.276,0.01
,59956.6,52170.3,3.085,0.747,41253.1,8406.21},{0.609,1.196,48254.4,22794.7,5.089,1.529,100127.,5528.811,{0.965,0.801,633
66.,6535.35,3.736,1.12,49999.4,6702.63},{1.186,0.921,74788.1,16941.1,5.845,1.365,63998.6,8090.}, {1.045,0.513,12259.4,7870
.03,4.107,0.955,10315.9,909.52},{0.917,1.207,26137.2,8819.13,6.121,1.72,34084.8,8 11.478}, {1.427,0.626,18361.5,1458.05,4.8
34,0.853,7308.15,1160.8},{0.428,1.229,70879.6,70792.1,5.711,1.686,301260.,9029.641,{0.986,1.305,22532.8,9734.52,7.95,0.75
9,14012.8,977.038},{1.002,1.091,2999.52,1317.81,6.342,1.684,3703.85,53.546},{0.564,1.337,32642.6,8919.89,5.065,0.803,350
44.9,2499.62},{1.208,0.473,2252.6,1422.57,4.647,0.788,1243.22,42.59},{0.692,1.21,45005.,38634.5,7.025,0.491,32509.6,1518.
42},{1.276,0.588,69658.,19073.6,4.654,1.356,56621.5,7733.49},{0.685,1.317,74298.1,51221.1,7.275,1.569,164999.,10875.},{1..
231,0.567,69984.6,58654.1,6.37,1.,66723.8,11819.7},{0.893,0.962,15039.6,3027.68,4.186,1.537,16175.4,420.17},10.489,1.247,
60110.6,39593.4,5.363,1.471,169971.,8830.49}, {1.67,0.295,57220.7,23218.8,5.859,0.566,21794.1,7515.86},{1.059,0.853,59037
8,6955.16,4.183,1.748,58573.6,2981.36},{0.764,0.878,57757.4,54145.,5.589,0.837,71606.4,6582.23},{0.752,0.648,38801.3,148
83.3,2.816,1.186,46908.2,3233.48},{0.915,1.008,19886.4,19052.4,7.392,1.333,30017.6,1082.95},{0.594,1.276,45362.,37856.4,6
.94,1.386,112478.,7396.08},{0.995,0.725,3599.95,2956.57,5.645,1.518,5715.02,529.455},{1.149,1.08,9923.17,1901.75,6.674,0.
932,6291.53,1029.33},{1.505,0.696,42358.6,11404.6,7.236,0.552,16294.7,5248.82},10.672,1.162,19706.,5972.18,4.652,1.178,2
5293.7,1520.53},{1.284,0.293,58377.9,55448.7,4.921,1.612,80487.7,8117.43},{0.511,1.218,39533.5,5195.48,3.578,1.404,68152
4,3071.861,{0.628,0.926,26203.7,6664.08,3.152,1.62,46259.3,2241.66},10.564,1.248,6411.61,4684.76,5.918,1.726,18353.3,663
497},1.07,0.449,49423.5,8630.27,2.715,1.285,35609.8,667.918},{0.632,1.14,22285.2,14562.4,5.801,0.649,23207.6,2274.43},{
0.46,1.418,12085.8,10069.9,6.812,1.572,41558.8,1448.46},{1.281,0.26,37993.6,12028.3,3.15,1.27,26844.8,1883.811,{0.443,1 .4
72,39924.2,18396.3,5.588,1.507,106862.,2895.76},0.9,0.814,2461.16,1198.52,4.442,1.288,2744.66,92.673},{1.081,0.742,7218
4.9,54853.5,5.993,1.48,94682.3,5755.3},{1.279,0.56,8763.88,5022.04,5.464,1.323,7957.74,690.004},{0.776,1.288,47752.,.32114
8,7.433,1.753,98648.6,4639.78},{1.369,0.469,59557.6,51949.4,6.674,0.764,39273.6,6979.14},{0.698,0.778,49424.6,49222.1 4.
567,1.189,94806.2,6943.89},{1.297,0.833,71342.1,39844.1,7.429,1.299,65016.2,7090.45}, {1.116,0.556,51587.4,49247.8,5.799,
0.962,53269.2,7887.9},{1.042,0.637,41332.7,22784.8,4.602,1.545,55876.,6403.94},{0.478,1.377,31179.4,5444.4,4.225,0.964,39
922.6,1245.81},{1.048,1.363,37294.5,6024.99,6.853,1.721,37006.2,899.819},{1.222,0.437,33564.5,30208.4,5.323,1.077,30804.
3,2321.66},{0.619,1.214,30146.1,17396.9,5.483,0.777,32001.1,1110.1},{1.354,0.971,3143.21,679.928,7.028,1.663,2808.57,345.
365},{1.036,1.04,21558.2,10551.9,6.894,1.064,19569.7,2059.64},{1.08,0.555,45952.5,44449.8,5.408,0.407,18895.9,1511.75},1
1.413,0.873,67408.6,14304.4,6.606,0.534,17595.6,1674.43},10.562,0.869,32187.,7020.16,2.7,0.767,31333.4,2608.12},{0.909,0.
658,20031.7,2164.64,2.852,1.034,14387.,1324.36},{1.075,0.304,56066.2,51558.5.3.697,0.67,36469.6,2629.31},{0.504,1.391,57
022.,50561.5,7.373,0.826,101974.,5812.85},{0.656,1.215,10573.8,8342.02,6.731,1.179,19477.,1303.77},{0.555,0.649,10949.5,8
659.38,2.972,0.486,11405.4,1795.59},{0.482,1.736,50397.1,25803.6,7.966,1.062,93860.8,3588.97},{0.708,1.233,25592.8,4440.
46,4.745,1.003,24343.,1666.92},{1.449,0.496,38627.7,20504.2,6.01,0.822,19861.4,2658.28},{0.44,1.202,30853.2,9633.72,3.673
,1.007,49634.8,1429.72},10.836,0.536,35659.7,10770.7,2.538,0.889,27642.,2260.06}, {1.123,0.576,49421.7,46269.8,5.91,0.842,
43567.5,6132.42},10.952,0.461,15511.7,7382.44,3.124,0.952,14016.4,2087.86},{0.719,1.341,17932.6,9552.33,6.672,1.728,3489
6.2,993.84},{1.197,0.761,71348.3,62559.9,7.593,0.991,65578.4,7695.92},{0.442,1.886,45163.4,11964.4,7.372,1.566,113397.,39
30.},{1.443,0.787,74089.5,14186.7,6.218,1.675,60283.4,7151.3},{0.534,1.284,71148.1,48806.4,5.817,1.009,122978.,4436.84}, {
1.04,1.196,68957.8,35302.9,7.85,1.492,82026.1,4630.3},{0.499.2.014,34762.1,3944.66,7.806,0.62,28133.5,1372.12},{1.096,1.1
7,43362.9,10038.5,6.558,1.124,29963.3,1709.17},{0.651,1.862,41651.1,5174.84,7.786,1.601,67078.3,3952.041, {1.146,0.277,65
288.6,10390.,2.511,0.546,25308.7,6554.24},{0.926,0.973,17314.7,1105.4,3.912,1.094,11432.7,382.89},{1.154,0.301,34727.1,27
444.4,3.856,1.765,53109.5,4959.86}, {1.145,0.902,57768.9,7332.26,5.438,0.741,29772.8,6268.83 },{0.466,1.251,13980.6,1396 1.
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6,6.182,1.099,36006.8,1307.69},{0.736,0.971,30379.7,6509.46,3.634,1.254,33567.2,1309.44},{0.778,0.816,39569.7,17630.9,3.7
44,1.377,53382.6,1863.06},{0.578,1.338,48246.3,11538.1,4.799,1.405,80166.8,3531.98}, {1.135,0.498,49431.2,28632.,4.293,1.6
39,61579.5,4280.53},{1.036,0.765,66266.8,28087.9,4.71,0.824,40045.3,1865.83}, {1.302,0.674,46909.,19590.4,5.766,1.278,377
83.3,4111.87},{1.214,0.892,8556.02,3056.06,6.479,1.082,6292.91,828.51},{1.104,1.191,49935.5,14165.6,7.858,0.579,23221 8,4
177.51},{0.865,0.41,66443.8,54489.1,2.991,1.238,91249.8,3863.3},{0.803,0.989,68080.8,31180.5,4.852,1.592,107301.,5515.82
1,11.324,0.593,59974.3,20985.1,5.229,0.631,23460.5,3426.76 },{0.582,1.289,72614.7,49679.1,5.964,1.456,157902.,2306.53 }, {O.
43,1.147,34553.8,5829.67,2.929,1.636,78404.8,712.77},{0.455,1.154,72906.6,44726.9,4.439,0.956,138021.,6350.26 },{1.155,0.9
02,5692.43,4423.84,7.794,1.381,6709.75,480.566}, {1.486,0.178,67068.7,66762.2,5.747,0.675,44297.8,13141.},{0.486,1.108,73
25.03,4543.23,4.238,1.319,17075.1,460.891},{0.635,1.345,49696.,18361.9,5.801,1.151,71283.1,4657.7},{0.874,0.494,60468.3,3
0734.3,2.826,1.061,56521.1,960.554},{1.19,0.157,37421.5,23005.7,2.992,0.878,27640.3,5045.43},{1.336,0.524,65326.7,31006.
3,5.199,0.723,28475.6,2040.52},{0.608,1.104,71363.4,65731.4,5.727,1.117,130942.,2707.81},{0.737,0.492,8309.47,6010.25,2.7
86,0.512,6047.86,814.049},{0.709,1.326,16259.8,12059.6,7.418,1.692,35917.,1101.71},{0.428,1.799,49337.4,14977.7,6.998,1.2
15,103250.,3897.51},{0.75,1.171,42350.6,7559.66,4.675,1.583,61099.6,4744.55},{0.969,0.686,12421.7,4999.42.4.118,0.567,6 1
54.58,795.546},{1.184,0.73,56820.6,25113.7,5.459,0.948,36544.1,2887.01},{1.279,0.213,59564.4,15447.6,2.931,0.473,18836.7,
4634.25},11.52,0.361,46989.3,29112.1,5.986,0.865,27707.2,5428.54},{0.903,0.586,43874.4,42602.2,4.44,1.397,71111.1,3238.3
81,{1.203,0.278,61734.7,18076.4,2.848,0.959,33493.4,1533.78},{0.575,1.459,54590.3,3135.27,4.999,0.698,43588.1,3811.8},{ 1.
236,0.775,66522.8,4651.62,4.463,0.794,25169.8,1811.1},{1.449,0.641,3025.89,1891.19,7.581,0.603,1276.67,212.64},{0.568,0.6
41,42333.2,39506.,3.006,0.807,67172.1,5801.84},{0.705,0.518,31005.9,23871.5,2.679,1.247,50702.5,1620.48}, {0.908,0.797,42
436.9,16856.7,4.246,0.644,23603.7,1831.},{0.622,1.115,56178.4,54665.5,6.497,1.037,109371.,8943.43},{1.443,0.464,26722.4,2
3274.6,7.057,0.438,9001.36,1235.6},{0.605,1.102,28621.2,16820.9,5.029,0.841,37007.6,2859.44},{0.565,1.282,47739.4,31452.
2,5.784,1.628,119441.,2567.85},{1.245,0.049,52212.2,26018.8,2.503,1.796,62581.,6084.56}, {1.622,0.165,29415.4,18080.3,5.30
8,0.571,11625.7,3122.33},{1.352,0.693,67769.9,32911.9,6.674,0.842,39721.8,6692.28 }, {1.009,0.949,41640.6,9608.87,4.774,1.7
09,45217.7,1252.14},{0.732,0.944,44244.,42738.3,5.548,1.276,77207.6,918.542},{0.866,0.654,6274.22,865.679,2.675,1.417,61
50.9,240.848},40.809,0.761,44254.9,21201.5,3.716,1.188,50882.7,1947.02},{1.211,0.673,14047.1,4212.27,4.961,0.581,5450.87,
851.098},{0.751,0.911,45987.4,45125.4,5.919,0.841,60731.7,6071.42},{0.5,1.439,68953.2,40599.5,6.342,0.507,61567.1,2493.8
2},{0.69,1.12,25200.,15689.7,5.628,1.788,59737.,3727.62},{1.214,0.784,64830.3,33776.6,6.292,0.743,33789.3,2769.24},{1.293
,0.635,54331.,30299.8,5.967,1.217,44825.3,4033.47},4{0.976,0.952,14475.9,12592.8,7.018,1.702,24417.1,566.665},{0.945,0.832
,13291.4,10448.5,6.304,0.874,14349.1,2348.77},{0.551,1.256,68041.2,66791.3,6.598,1.404,179379.,3566.97},{1.343,0.776,444
79.4,25404.8,7.366,1.303,39152.,4089.66},{0.867,1.098,27840.2,26392.9,7.895,1.727,60290.2,3872.4},{0.959,0.887,56852.1,34
727.2,6.266,0.461,29937.2,5437.45},{1.187,0.877,34636.9,28122.5,7.895,1.68,47789.5,2489.04},{1.179,0.59,48253.5,34651.6,5
.593,1.089,44327.4,4834.71},{0.681,1.156,24108.5,7305.25,4.487,1.758,42597.9,1121.76},{1.243,0.063,54278.2,41705.2,3.029,
1.008,47143.,8017.79},{1.211,0.909,51164.2,11195.6,5.682,1.548,44476.2,3392.01 },{0.646,1.291,23317.8,2529.56,4.178,1.569,
31886.9,269.705},{1.509,0.497,62409.5,18556.1,5.513,0.957,32669.1,6025.92},{0.857,1.563,53872.4,8613.53,7.482,1.147,5009
9.6,4357.59},{1.216,0.818,66311.2,45555.6,7.509,1.188,67599.4,9713.06},{1.273,0.878,11684.8,8259.35,7.941,1.467,11833.1,2
59.618},{0.845,0.907,7416.7,6468.32,6.5,0.708,7628.3,1186.23},{0.998,0.622,13323.9,8006.26,4.313,1.026,11981.8,790.14}, {0
.989,1.078,45870.5,25311.4,6.766,1.746,66489.,2398.141,{0.447,0.858,64156.8,31026.6,2.595,1.747,196971.,5688.27},{0.486,1
448,50929.,17021.,5.538,0.755,62762.3,4008.96},{0.731,0.697,28505.4,26741.5,3.964,1.161,44882.9,690.464},{0.543,1.603,56
350.8,23268.,6.659,0.932,71556.9,1311.26},{0.533,0.847,27952.6,26497.3,4.217,0.472,30886.,3778.77},{1.312,0.411,17739.2,1
0674.8,5.065,0.567,8103.25,1708.75},{0.982,0.55,39284.3,7439.25,2.852,0.696,17931.,1096.24},{0.675,1.107,58511.,53090.4,6
479,1.579,149621.,10563.8},{1.11,0.199,14388.8,8061.28,2.727,1.354,16121.7,2238.03}, {0.476,1.691,56696.4,29237.4,7.866,0
1959,101682.,5422.13},{1.201,0.969,13545.3,4520.45,7.261,0.501,5318.27,1115.22},{0.794,0.83,50928.7,46793.,5.2,1.192,7912
7.4,3809.12},10.811,0.744,64748.,28078.2,3.515,1.658,99573.6,3239.04},{1.033,1.353,24866.5,5918.9,7.722,1.143,20610.9,217
7.78},11.394,0.222,3725.37,2062.17,4.144,0.715,1755.32,257.032},{0.725,0.943,25821.6,17269.4,5.345,0.501,19822.6,3001.54
1,10.543,1.618,67252.4,22523.4,6.629,1.446,132995.,5398.3}, {0.887,0.824,55768.9,24487.6,4.522,1.283,69331.5,7704.1},{0.78
7,1.512,69257.7,10774.5,6.377,1.215,67340.7,2851.51},{1.153,0.416,32159.7,16838.5,4.2,0.482,15629.9,4582.24},{0.509,0.885
,20147.4,15951.7,3.573,1.772,66629.3,2040.75},{1.266,0.395,3987.17,1489.1,3.884,1.323,3234.49,329.803 },{0.467,1.342,6349.
97,5381.44,6.356,1.573,21628.7,769.069}, {0.588,0.813,68565.9,60605.5,3.711,1.774,199126.,2513.27},{0.495,1.5,41739.7,233
17.,6.621,1.312,96206.,4013.07},{1.242,0.536,72312.3,5236.16,3.442,1.729,58163.7,3491.09}, {0.537,0.807,5112.08,3287.13,3.
221,0.904,8346.58,736.986},10.937,0.934,15492.3,7551.33,5.358,1.279,16978.9,851.727},{0.925,0.533,9690.,6133.06,3.517,1.3
8,12516.7,562.881},11.18,0.082,37801.8,29874.2,2.858,1.762,56693.3,5976.41},10.882,1.073,55597.2,10975.9,4.852,1.771,763
26.,5939.21},{1.218,0.102,66135.9,53074.2.3.136,1.461,75530.5,3922.16},{1.305,0.795,41821.7,27949.5,7.542,0.931,27183.9,1
780.47},{0.912,1.273,56926.3,26835.7,7.858,0.939,54095.4,6490.04},{0.901,0.647,37065.8,9948.52,3.18,0.497,14767.5,1356.4
21,{0.764,0.624,4316.4,3313.35,3.782,0.7,4538.83,749.511},{1.219,0.824,6878.58,736.423,4.739,0.574,1894.76,88.918}, {0.886
,1.311,12284.,3173.86,6.244,0.544,5007.22,161.582},{1.39,0.295,23509.2,19800.2,5.331,1.164,21006.4,2611.78},{1.706,0.093,
74320.1,31925.5,4.697,0.707,31203.9,8956.09}, {0.894,0.759,27022.7,15093.,4.41,0.981,25563.8,1726.66},{0.769,1.636,69665.
8,9200.61,7.286,1.454,90250.4,7628.67},10.889,0.34,5020.95,4268.47,2.798,1.778,9516.61,204.085}, {1.403,0.697,68586.6,8 81
9.86,5.149,1.198,37505.,3596.73},10.963,0.977,31960.2,9135.15,5.212,1.026,26052.,2792.91},{1.334,0.408,5195.61,1795.81 4.
233,1.412,4395.43,612.761},10.913,1.008,30345.7,19487.8,6.286,1.481,44300.4,2522.92}, {1.064,0.476,39654.1,21950.7,3.824,
1.452,48752.7,5523.9},{0.531,1.794,2825.66,893.814,7.519,0.742,2825.69,87.212},{0.55,1.392,4193.27,702.45.,5.653,0.479,3 12
0.04,444.54},{1.446,0.513,3294.02,1857.13,6.24,1.626,3441.45,467.397},{0.989,0.892,72387.4,35170.2,5.437,0.721,42987.1,26
27.66},{0.91,1.04,52812.1,6956.34,4.597,1.482,56619.8,5100.09}, {0.649,1.054,55816.5,13743.1,3.789,1.522,89912.5,4656.81},
{0.422,0.989,10561.1,6057.67,3.341,1.169,25882.7,1322.84},{0.461,1.753,20388.,10695.2,7.608,0.821,28654.7,341.28 1}, {1.12
2,0.673,32016.6,21272.3,5.586,1.127,30701.1,3049.2},{0.877,0.958,60252.8,24003.6,5.023,1.162,64884.7,5888.72},0.901,1.03
6,27977.8,18898.4,6.727,1.262,38433.1,3565.91},{1.014,0.36,27399.5,21985.4,3.415,1.793,45297.9,1417.28},{0.71,0.492,3768
1.,35102.5,2.865,1.325,74162.5,4669.21},{1.322,0.756,31120.1,20512.8,7.564,0.589,13674.8,1704.89},{1.115,0.855,29990.2,17
671.2,6.281,1.287,29241.7,1263.39},{1.01,0.611,59005.8,51925.1,5.244,0.954,63153.4,8288.51},{1.188,0.597,49412.1,28870.6,
5.52,0.673,29611.,5976.77},10.459,1.976,66631.2,11742.,7.196,1.072,96623.4,1633.15},{1.163,0.51,28734.9,1478.71,2.974,1.1
28,15366.3,622.989},{0.545,0.789,58409.9,46513.7,3.436,0.607,68046.2,5580.8}, {1.378,1.007,49658.2,12361.,7.567,1.42,3813
5.1,4544.76},11.177,0.597,10533.9,9042.38,6.037,1.795,16791.4,1501.21},{0.784,0.973,14971.9,13266.5,6.299,1.03,22030.8,2 1
60.9},10.633,0.856,68418.3,48458.6,4.042,0.588,62402.8,4923.92}, {1.373,0.322,40856.4,36534.4,5.738,0.788,29880.3,6871.14
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},11.396,0.357,20894.9,4437.17,3.92,0.878,10337.5,2120.83}, {1.25,0.566,42945.3,21874.6,5.241,1.212,38043.6,5423.73}, {1.14
7,1.339,8074.59,822.086,7.129,1.225,5246.42,322.507},{0.806,0.991,41604.5,35081.3,6.318,1.565,85295.9,6746.66}, {0.848,0.9
68,61181.8,17588.4,4.307,1.271,61654.5,1678.42},{1.202,1.085,45070.2,19953.6,7.969,1.291,40202.6,3657.55},{0.433,1.764.5
2214.,28134.4,7.951,0.834,86352.1,2953.59},{0.447,1.304,16515.1,5395.32,4.293,1.118,30125.1,1116.98}, {1.446,0.266,29079.

4,19126.,5.058,0.867,18983.9,4173.83},{1.097,0.63,11183.2,3644.44,4.065,1.194,8870.07,633.911},{0.79,0.681,28911.7,8125.4
1,2.959,1.051,29099.9,3141.51},{0.712,1.695,68470.,16208.1,7.52,1.656,107739.,4266.13},{1.442,0.144,15586.3,11947.3,4.529
,0.922,11187.,2283.56},{1.297,0.706,2501.49,1858.21,7.091,1.328,2356.99,103.602}, {0.712,1.06,49630.1,46752.,6.447,1.493,1

13748.,7353.23},10.85,1.293,48844.3,33893.6,7.904,1.166,59061.2,1355.15},{0.683,1.125,69007.7,64075.4,7.041,0.927,112082
.,11906.3},{0.988,1.038,16804.1,14005.6,7.809,1.732,29696.1,1770.94},{0.982,1.058,41513.9,18087.7,6.938,0.724,30345.8,546
2.19},{1.408,0.134,53625.7,13234.9,3.03,0.507,15801.9,3630.79},{0.981,0.63,16867.7,13762.9,4.909,1.668,29553.7,2686.7},{1
284.0.781,29331.4,15470.9,6.649,1.318,24799.2,1404.9},{0.861,0.962,22874.8,15073.8,5.651,1.141,26860.7,1117.16},{1.092,1
.089,57387.7,25175.9,7.026,1.513,61612.3,2966.96},{0.873,1.232,48483.3,25613.1,7.148,1.381,65987.5,4333.84},{1.292,0.245,
54695.3,43877.,4.398,1.048,50402.2,9538.98}, {0.672,1.662,43894.6,9473.28,6.929,1.33,57407.1,2076.89},{1.41,0.604,8139.54,
3138.23,5.905,0.748,3582.43,497.023},{1.536,0.662,29242.1,12677.2,7.57,0.62,11551.6,2555.63},{0.865,1.135,50641.6,3166.6
8,5.28,0.491,23050.2,4739.11},{0.456,1.688,49449.2,25600.9,7.514,0.939,87301.2,3496.01},{0.582,1.257,71516.3,62890.2,6.67
3,1.083,136993.,5831.84},{0.666,1.592,23175.9,4520.85,6.381,1.773,40183.8,1518.87}, {1.344,0.472,40903.9,15167.7,4.644,0.6
45,15263.3,1563.27},{0.529,1.58,18989.7,1554.48,5.122,0.641,13726.6,531.52},{0.717,0.48,26171.5,23187.1,2.757,1.45,53647.
8,2819.791,{0.669,1.237,71612.6,69559.3,7.634,1.454,174025.,10703.4},{0.416,1.134,23854.,21385.,4.685,1.427,81927.7,1869.
14},{0.702,0.803,6944.31,3053.5,3.36,1.399,10736.5,502.23},{0.59,0.725,42249.,16879.7,2.532,1.275,70825.2,4358.72},{1.303
,0.515,20128.4,11861.4,5.456,1.712,24713.1,3091.82},{1.368,0.945,37370.7,9665.39,7.267,0.823,17531.,2523.17},{0.886,0.76 1
,66303.8,47007.2,4.815,1.197,85276.7,6129.41},{1.147,0.584,48827.3,34627.8,5.229,1.597,63332.9,4209.09}, {1.288.0.395,186

97.6,6324.9,3.911,1.119,12739.3,1637.641,{0.594,1.494,48998.6,5659.87,4.908,1.271,59864.4,626.381},{0.949,1.19,29917.1,20
360.2,7.864,0.91,25523.7,891.034},{0.686,1.276,54417.9,12715.1,4.918,1.739,91612.7,3376.35},10.632,0.978,44271.,42142.5,5
.635,0.461,38975.,4218.56},{1.461,0.45,16943.3,16544.8,7.9,0.696,11713.1,3252.441,{0.643,1.657,21716.4,3237.78,6.506,1.30

8,28532.7,1400.79},{0.753,0.602,13866.7,9372.81,3.104,1.155,18490.3,492.85},{0.449,1.648,48494.8,25485.4,7.386,1.292,124

377.,6289.01},{1.086,0.99,21540.3,3187.32,4.991,1.263,14821.,319.059},{0.611,1.307,18572.7,17608.,7.893,0.842,29678.9,229
3.87},{1.125,0.394,52659.7,30078.,3.765,1.24,54247.2,7389.86, {0.882,0.655,8565.12,5919.9,4.09,1.651,14650.1,805.713},{0.

662,1.356,71421.5,13296.7,5.386,0.832,64618.1,5663.61},{1.231,0.535,2547.27,906.142,4.257,1.471,2138.08,66.851 }, { 1.445.0.
516,17466.9,8290.43,5.941,1.204,13096.7,2023.26},{0.76,1.453,51258.9,27917.8,7.84,1.204,67507.5,2464.79},{0.696,1.139,72

633.5,44053.6,5.497,0.913,79770.4,1795.57},{0.725,0.896,64160.7,47391.,4.998,0.513,47959.2,5271.15},{1.408,0.513,8716.74,
4887.99,6.205,0.873,5645.69,1217.57},{0.677,1.142,25306.1,19363.1,6.271,1.34,51029.9,3702.34},{1.142,0.529,18788.7,7387.,
4.008,1.332,17252.9,1621.02},{1.425,0.181,54603.9,38458.2,4.442,1.457,55188.4,7172.78},{1.008,1.09,18347.5,10052.1,7.14,1
.644,25993.6,1851.78},{1.114,0.84,18675.7,9611.75,6.134,0.554,8270.75,907.86 1}, {1.078,1.151,7404.93,2650.76,7.258,1.451,7
999.55,812.98},{1.238,0.158,25285.,11126.5,2.798,1.347,20267.,453.282},{1.132,0.41,47066.3,38547.,4.558,0.919,43367.8,732
8.21,{1.644,0.099,57771.2,18241.9,4.054,0.858,26590.6,6591.15},{1.307,0.43,3914.71,2572.91,5.159,1.555,4483.04,542.324 1 {
1.187,1.097,39120.5,17059.2,7.803,1.645,43433.6,3098.87},{0.47,1.815,25410.7,8575.52,7.846,1.351,58513.7,3303.63}, {0.836,
0.964,7913.89,2878.74,4.608,0.953,6775.54,407.688},{1.143,0.378,71277.7,6884.52,2.608,1.33,52167.7,5788.56},{0.776,0.989,
52294.9,27803.3,5.037,0.883,51351.3,3574.19},{0.434,0.848,61722.5,31623.4,2.583,0.77,89332.3,3351.75},{0.794,1.186,52300
5,27434.4,6.71,1.016,64147.6,7533.94},{1.114,0.207,71132.7,65829.4,3.546,0.441,38656.4,10569.6}, {1.164,0.694,11888.3,1 78
8.25,4.2,1.532,10686.6,1315.36},{0.755,0.973,15696.5,1714.95,4.2,0.402,7225.59,1595.711},{1.255,0.322,22881.6,18722.1,4.82

1,0.445,10167.5,2484.09},{1.139,0.723,4737.55,2184.1,5.538,0.581,2250.28,375.594}, {1.355,0.337,20599.4,13093.7,4.755,1.13
,15691.6,1475.96},{1.12,0.752,25739.,20437.6,6.615,1.623,38994.6,4172.82},10.891,0.511,61633.8,47172.,3.592,1.621,111970.
,10123.9},{1.228,0.377,71871.3,24157.6,3.5,1.656,71510.8,5921.68}, {0.808,0.64,37503.,29003.1,4.1,0.46,24272.4,3842.73},, {0.
891,0.91,35727.6,15794.1,4.881,0.522,16729.5,1114.68},{1.042,0.738,27714.1,3267.16,3.789,1.284,23072.9,2963.43},{0.441,1.
935,39243.2,13329.3,7.892,1.57,100595.,2175.86},10.8,0.479,60368.5,36480.4,2.712,1.654,112364.,9455.87}, {0.868,0.903,382

25.2511.34,3.432,1.112,27897.1,1240.14},{1.012,0.524,73521.2,59270.2,4.482,0.946,74209.4,9637.54},{1.095.,0.796,36010.3,8
232.84,5.247,0.52,16294.6,4264.81},{0.529,1.255,23399.4,16277.1,5.729,1.748,73222.2,3523.37},40.584,1.387,23588.1,3403.8

3,4.895,1.051,28724.4,2041.79},{0.735,1.297,50067.1,14159.7,5.637,1.391,68754.5,4261.19},{0.579,1.288,21187.,3240.58,4.23
9,1.445,33614.2,1509.83},{0.934,1.335,32576.5,3430.91,5.743,1.576,31225.3,508.53}, { 1.744,0.443,68192.1,31540.6,7.501,0.81
5,33174.4,8772.58},{0.959,0.799,31227.9,10168.2,4.177,1.651,37979.8,1675.84},{0.98,0.942,34711.,33321.7,7.444,1.068,4002
8.5,2024.4},{0.499,1.293,33358.3,2831.51,3.613,1.742,67666.2,1990.76}, {0.609,1.431,41640.2,26093.6,7.054,1.174,70647.7,24
71.34},{0.527,1.566,58742.3,19743.9,6.344,0.674,57256.7,2894.01},{0.762,1.188,73602.9,68279.8,7.504,1.235,121628.,3738.6
81,{0.901,1.122,32530.9,14170.2,5.935,1.496,39968.,770.247},{1.122,0.173,46192.1,36600.2,3.048,0.636,27003.7,3307.47},{ 1.
155,0.473,30527.3,28593.1,5.292,1.559,45533.9,4685.42},{0.697,0.569,40675.9,34574.,3.041,0.506,29498.6,1564.16}, {0.739,1.
051,73393.9,6263.01,3.726,1.038,64626.3,5121.94},{1.27,0.989,14122.2,6220.28,7.889,0.655,6318.15,781.523},10.964,0.537,1

7543.3,1954.96,2.557,1.649,18070.3,1107.},{1.217,0.325,35712.3,23675.7,4.117,0.403,12204.,2109.77},{1.788,0.137,52436 4,4
9814.1,7.558,0.423,21072.7,8666.05},10.842,1.516,23699.3,9311.8,7.801,1.622,32472.8,377.957},10.408,1.643,6761.62,2430.9

2,6.012,1.284,15693.3,408.113},{1.037,0.785,30008.5,17055.1,5.605,0.551,15199.9,1976.72},{1.356,0.768,65640.3,6097.85,5.0
98,1.137,33651.,2820.9},{1.35,0.164,29875.2,7201.92,2.887,0.681,11006.1,1582.56},{1.09,0.891,2346.22,1971.03,7.573,1.546,

3484.87,303.9611,{0.525,1.828,72856.,22806.9,7.84,1.421,146755.,6293.05},{1.097,0.848,46145.5.35893.9,7.975,0.405,22913.

1,5624.16},10.858,0.425,72368.,64965.,3.227,1.436,130388.,12366.2}, {1.263,0.888,63517.9,30828.4,7.631,0.93,46089.4,8409.3
2},10.547,1.18,50813.5,10411.,3.693,1.458,86266.9,2282.09},{1.019,0.588,41216.1,38157.,5.25,1.129,52424.3,6580.05}, {1 41,

0.108,20874.8,2568.67,2.61,1.171,11321.3,1549.46,{0.926,1.224,27459.3,9619.66,6.449,0.876,18931.7,846.379},{1.013,0.989,
40894.5,20834.6,6.369,0.772,26767.1,2190.4},{1.083,0.92,54104.2,34604.1,6.731,1.605,70728.3,3502.78 },{0.625,1.118,23482.

1,9946.2,4.763,1.049,33618.1,2960.52},{0.834,0.848,38488.1,31722.1,5.375,1.683,78719.3,5241.44},{1.018,0.575,63882.,5291

9.6,4.692,1.4,84857.3,3562.03},{1.512,0.343,68365.4,35487.5,5.519,0.711,33239.5,7936.27},40.999,0.592,25587.6,15151.9,4.2

48,1.135,27332.4,3252.55},10.732,0.943,59015.6,48021.4,5.552,0.481,42397.8,4423.67},{0.74,1.421,41196.,14372.,7.301,0.434
21178.,2502.79},{1.202,1.141,3890.24,440.861,6.537,1.692,3568.11,359.829},{0.669,1.457,65922.6,23659.9,6.554,1.546,1169

76.,6442.32},11.338,0.028,39349.1,16231.3,2.627,1.668,39569.8,4893.51}, {0.86,1.806,8663.79,705.842,7.799,1.467,8200.84,1 1
4.6841,{0.666,0.819,47277.7,39442.7,4.548,0.611,50931.4,6934.8}, {1.065,0.84,52649.4,41911.6,6.869,0.469,24006.5,2324.65 ',
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{1.147,0.222,33889.8,14604.1,2.704,1.552,35819.1,2761.4}, {1.287,0.452,40461.1,7725.09,3.638,1.533,30604.5,1645.93},{0.75
5,1.409,67118.5,15132.4,6.249,1.55,99309.3,7699.93},{0.6,1.271,21671.1,5393.75,4.59,1.566,38759.3,1685.13},{1.42,0.734,58
069.,7807.15,5.577,1.636,46200.7,6581.02},{0.904,0.735,15624.1,9497.6,4.352,1.369,19617.1,447.843},{1.318,0.742,46299.9,7
534.78,5.035,1.382,30534.6,1828.76},{1.476,0.52,34696.7,2575.88,4.502,0.991,15406.4,2494.22},{1.27,0.723,65556.5,44337.1,
6.901,1.499,73503.3,6777.15},{0.969,0.763,34325.3,9853.62,3.901,0.938,22258.3,646.29}, {0.68,0.882,17007.,9875.8,4.039,0.9
75,21416.8,1309.86},{1.002,0.262,63643.8,59921.5,3.143,1.455,99179.5,8388.05},{0.662,0.617,2596.35,2264.41,3.204,1.242,5
122.45,388.681},{1.333,0.284,58512.,20766.5,3.579,1.153,37649.8,3066.74},{0.564,0.592,4594.25,4573.09,2.733,0.83,7202.16,
307.536},{1.336,0.781,3351.86,1533.26,6.838,1.4,2965.44,318.139}, {0.468,1.413,18942.5,6660.59,5.009,1.178,34998.7,1108.3
1,11.275,0.146,74312.9,35624.9,3.034,0.888,46320.7,7622.6},{0.958,0.257,60867.,48458.5,2.669,0.858,51743.8,2531.64}, {1.34
,1.181,46978.,5778.36,7.758,1.362,32967.9,4293.21},{0.78,0.781,44615.7,21957.2,3.919,0.667,33982.4,3717.64},{0.827,0.432,
74047.6,53073.,2.843,0.783,69978.6,7832.17},{0.661,1.003,35829.4,33900.5,5.856,0.569,35545.5,3156.57},{0.709,0.747,50310
.1,23253.9,3.175,1.067,59193.4,2551.36},{1.245,0.867,53628.,16309.3,6.106,0.796,25752.1,2552.4},{1.104,0.93,47736.9,28310
.8,6.889,1.184,46156.4,3795.25},4{0.524,1.344,31147.9,18403.8,5.95,1.626,86918.4,4438.19},{1.074,0.641,21868.5,11156.6,4.7
42,1.169,22000.6,3113.04},{1.424,0.353,13908.1,1208.09,3.532,1.767,11029.6,1493.37},10.589,1.946,21487.8,3338.69,7.52,1.7
63,38211.1,399.953},{1.004,0.474,18296.5,18236.5,4.549,0.681,14465.5,1690.78},{0.96,0.953,48549.1,32516.8,6.461,1.455,70
565.,6138.35},40.632,0.755,24943.7,8231.82,2.641,1.114,31654.3,1524.71},{0.803,1.332,34607.3,18148.1,7.52,0.971,37259.7,2
948.72},10.541,1.128,17403.4,7970.29,4.299,0.922,24100.5,1219.86}, {1.381,0.356,51154.3,7560.3,3.557,0.892,22071.,2777.98
1,{1.106,0.763,61884.9,52286.1,6.511,1.734,93499.1,2993.72},{0.593,0.649,54627.,50277.6,3.009,1.327,122647.,3519.59},{0.9
39,0.896,73325.9,47206.1,5.656,1.026,70214.1,2993.58},{0.661,0.76,22714.9,9087.98,2.877,0.523,13151.2,387.632},{0.483,1 2
32,56942.7,3427.41,3.516,0.572,43634.2,3501.72},{1.12,0.695,24233.9,3355.22,3.858,1.481,20038.8,1395.19},{0.733,1.364,41
675.3,20000.4,7.764,0.722,41554.3,5818.22},{0.958,0.753,37933.3,19042.7,4.784,0.541,20034.,2855.95}, {1.235,0.956,65407.3,
6924.97,5.506,1.62,52610.,3783.86},{1.417,0.102,40789.6,24506.6,3.723,1.107,30711.9,5051.2},{0.83,0.933,37973.4,18233.7,5
216,0.791,35126.4,5374.21},{1.126,1.089,72004.4,27006.6,7.564,0.874,50075.8,7898.411, {1.356,0.355,53906.,32313.4,4.737,1
.609,55710.9,4068.181,{0.705,1.401,35380.2,21418.7,7.223,1.271,53076.1,951.672},{1.136,0.968,21512.2,10673.4,6.845,1.354,
21036.6,1320.69},40.865,0.979,39046.4,37289.,6.793,1.089,50962.5,1883.76 1}, {1.46,0.094,39962.9,23786.2,3.911,0.813,23669.
4,5756.27},{1.257,0.717,24989.7,13193.3,6.503,0.707,14059.3,2591.74}, {0.869,0.443,34621.6,24873.7,2.989,0.88,31673.5,127
7.55},{1.264,0.287,41206.2,19124.9,3.786,0.478,16750.2,4821.21},{1.451,0.808,15788.1,4002.77,6.714,1.56,12474.5,1445 94},
{0.524,1.234,68504.3,28293.2,4.452,1.285,123533.,2302.1},{1.028,0.379,4073.52,3833.2,3.919,1.55,6582.07,533.557},{1.366,0
764,25542.1,16082.6,7.829,1.039,19076.8,2547.74},{0.769,0.712,70357.3,56596.7,4.147,1.488,139171.,11201.8},{0.557,1.849,
28448.4,1646.76,6.829,1.193,38233.5,2277.47},10.508,1.189,53628.4,7405.86,3.391,0.57,36540.3,1088.71},{0.694,1.378,9659.
83,5548.77,7.084,1.034,12394.3,544.991},{0.89,0.552,53815.5,49283.2,4.084,1.222,77575.9,5190.29},{0.446,1.24,45018.8,404
66.9,5.618,0.863,89242.8,2724.09},{0.574,0.872,41684.2,29218.8,3.94,0.428,32264.3,3357.39},{1.115,0.612,42598.2,10907.6,3
.892,0.697,19022.9,1825.051,{0.666,1.263,68010.6,59605.5,7.161,1.562,158430.,4509.91}, {0.848,1.133,35326.9,7271.69,4.847,
1.768,47103.5,1631.55},{0.664,1.424,56882.8,22804.7,6.239,0.875,54952.3,1206.25},{1.021,0.628,5427.03,1291.85,3.557,0.99
9,3857.52,447.533},{0.539,1.833,31039.8,2348.78,6.863,0.753,28311.5,1867.54},{1.071,0.876,40533.7,31611.6,6.883,0.744,26
715.6,1180.17},{1.085,0.676,40754.5,25251.9,5.36,1.102,40944.6,5670.63},{1.45,0.022,2305.64,1430.48.3.509,1.136,1746.23,2
86.106},{1.409,0.267,52616.6,37676.9,4.888,1.318,47770.2,5082.17},{0.783,0.795,51573.9,47656.4,4.965,1.007,69989.1,4121.
23},{1.226,0.73,32423.9,8379.42,4.86,1.657,28794.4,961.005},{0.729,0.733,48798.1,8588.49,2.547,1.559,63976.8,1764.13},{0.
912,0.429,19509.8,10741.4,2.823,1.084,19095.7,925.068},{0.727,0.697,30874.9,14715.,3.179,0.854,31036.2,2909.16},{0.925.,0.
774,61140.,29279.4,4.401,0.595,31763.,1918.01},10.636,0.978,74099.8,12641.1,3.21,0.739,56177.4,3277.52},{0.808,1.355,500
77.4,9442.52.5.634,1.722,65675.5,1236.47},10.672,0.875,14656.7,13136.9,4.991,0.684,17261.8,1901.511,{0.706,1.556,3097.61,
1356.8,7.784,0.679,2356.97,106.337},{1.151,0.216,66123.9,22019.9,2.532,1.176,52009.2,6401.1},{1.361,0.591,38595.1,3404.5
5,4.438,0.602,11743.7,2055.27},{1.137,0.499,46929.7,41566.7,5.302,0.692,32432.9,4550.83 },{1.212,1.078,21208.,4662.84,6.55
7,1.024,11700.3,544.996},{0.622,1.59,6721.01,3185.51,7.879,1.719,15927.8,988.18},{1.282,0.464,21617.9,14578.5,5.207,1.286
,20120.3,1680.57},{0.893,0.4,71445.7,60098.8,3.114,1.377,107684.,5147.11},{0.456,1.398,53724.6,17812.4,4.732,0.722,60135.
6,1406.34},{1.469,0.557,24620.9,12941.4,6.775,0.737,12778.,2827.88 ,{0.758,0.763,28670.3,25462.9,4.582,1.133,45599.,3457.
47},{0.907,1.332,16823.7,4890.12,7.251,1.054,15793.2,1838.81},{0.722,0.909,45533.3,44227.5,5.776,1.019,77761.7,8874.11},
{0.435,1.267,31960.2,19685.,4.801,1.352,84311.6,1693.36},{1.606,0.227,28803.5,7362.23,4.374,0.909,13780.9,3337.26},{0.42
1,1.227,14725.8,3791.5,3.645,1.126,27596.4,1184.04},{0.715,1.29,51106.8,9073.71,5.134,0.792,38851.9,2947.811,{0.906,0.844
,17207.5,14200.4,5.852,1.12,21854.7,1681.99}, {0.52,1.805,45810.8,6039.11,6.209,1.278,65744.2,733.036},40.723,1.13,23874.,
6220.3,4.681,1.027,25011.4,2059.07},{1.44,1.086,23798.,3776.79,7.796,1.79,19879.6,2003.9}, {0.748,0.522,37895.1,26537.,.2.7
66,1.767,79096.6,2280.9},{0.991,0.493,39161.6,29583.4,3.921,1.472,54477.5,2773.5},{0.419,0.737,2916.25,2482.02,2.536,1.06
1,7200.25,203.805},{0.964,0.808,2600.12,1946.69,5.742,1.616,4301.81,349.205},{0.91,0.9,74231.7,55635.2,5.879,1.36,104523.
,5000.841,{0.703,1.495,65120.8,14052.9,6.339,1.093,70843.8,4511.64},{1.492,0.512,21749.7,17984.5,7.751,1.049,17802.,3282.
22},41.066,1.303,72268.8,26901.1,7.988,1.216,61704.5,3225.44},10.984,0.302,12037.6,7040.57,2.724,1.085,12660.4,1874.3 1},
{0.789,0.641,14486.2,3061.39,2.614,0.992,12710.7,1216.42},{1.403,0.58,56883.,19149.5,5.423,1.065,32917.7,3389.78}, {1 211,
0.521,55184.1,34006.4,4.991,1.331,55260.3,5183.51},10.632,1.133,72385.1,6172.07,3.421,1.042,66726.5,1071.25},{1.189,0.66,
4930.43,3915.51,6.474,1.37,6076.15,772.705},10.428,1.706,16551.3,1853.05,5.286,1.245,28691.7,655.632},{0.523,1.881,19777
5,1587.19,6.827,1.721,40502.4,1919.46},{0.567,1.152,72212.6,17941.9,3.804,1.508,127692.,3910.}, {1.151,0.522,43221.8,4184
1.1,5.825,1.113,50606.3,7748.13},{1.293,0.846,15924.,2624.09,5.449,1.517,11730.8,653.31},{0.541,1.492,17959.9,13806.,7.80
6,1.65,54327.6,2487.12},10.623,1.552,67880.5,7415.98,5.752,0.864,61189.6,4021.3}, {0.666,1.029,41212.1,15049.5,4.498,0.449
24645.,3225.8},40.928,0.906,8480.66,6379.17,6.173,1.58,14242.9,1077.92},{1.489,0.375,74131.,51531.8,6.07,1.668,84142.3,1
2252.4},10.987,1.49,33229.5,6210.29,7.918,0.6,14125.9,1234.44},{1.551,0.461,43892.5,26203.3,6.763,1.346,38135.6,6731 .47},
{1.255,0.014,34624.2,27125.2,2.858,1.676,44999.4,3770.67},{1.054,1.017,27880.5,13525.2,6.973,0.648,15767.6,2064.38},10.6
55,0.745,57552.7,34189.7,3.507,0.706,63419.6,8965.87}, {1.126,1.,73962.8,27855.4,6.31,1.748,83001.8,2784.45},{0.538,1.137,
8591.,4041.88,4.636,0.923,13307.1,1206.83},{1.667,0.071,7687.54,6137.59,5.495,0.752,4405.41,1267.},{0.693,1.297,19012.1,4
434.5,5.161,1.404,26421.2,1398.2},1.317,1.07,35483.,10511.6,7.903,1.555,32543.2,3843.77},10.57,1.593,12382.9,4949.79,7.1
13,1.579,27632.4,1516.29},{1.018,1.088,23587.9,4482.07,5.42,0.941,13899.8,615.447}, {1.349,0.023,8614.72,3335.93,2.619,0.5
92,3054.96,443.503},10.662,1.023,4501.56,3667.66,5.445,1.768,12229.1,754.566}, {0.731,1.098,3783.25,1305.48,4.79,1.085,42
76.95,293.583},{0.56,1.426,46784.2,23282.9,6.,1.044,67591.5,1028.03},{1.038,0.513,38670.8,29368.7,4.283,1.236,42864.2,191
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6.42},11.383,0.564,47354.9,23581.4,5.845,0.604,17515.6,1703.1},{1.244,0.541,48116.6,25791.,4.901,1.189,36187.2,742.44} {0
.655,1.256,33296.7,31964.3,7.416,1.693,90704.4,3295.53},{0.526,0.779,54309.7,53810.2,3.653,0.813,97804.7,8178.13},{1.062,
0.387,21766.9,9235.82,3.099,0.629,10709.7,1311.38},{0.984,0.765,55662.9,6701.66,3.563,1.771,62865.1,4871.}, {1.227,0.805,1
5013.9,2569.05,5.24,1.141,10239.3,1572.89},{0.88,0.877,19149.6,3769.64,3.916,1.465,22000.9,1964.22},{0.955,1.111,11993.5,
5942.72,6.933,1.221,13758.3,1461.6},{1.586,0.161,4967.66,4948.65,6.229,0.732,3002.59,685.491},{1.386,0.115,63012.8,58610
.5,4.364,1.201,59407.,6485.11},{1.059,0.268,65643.6,56604.5,3.369,0.506,34321.5,4609.84},{0.991,1.354,15171.5,848.699,6.0
98,1.421,12715.1,751.397},{0.659,1.589,5455.61,2416.39,7.539,1.187,7539.12,209.176},{0.524,1.401,17258.1,17226.6,7.715,1.
581,56082.8,1760.01},{1.506,0.656,11648.8,1428.92,5.615,1.134,6241.12,1094.18},{0.81,0.882,27843.1,16479.1,4.869,0.591,1
8854.8,1748.06},{1.412,0.116,60905.,24156.,3.3,0.745,27302.4,4710.62},{0.631,1.093,38997.8,30305.7,5.554,0.93,56615.4,298
2.57},{1.602,0.129,2188.58,1695.44,5.512,0.56,1034.43,346.085},{1.087,0.198,24529.6,20072.7,3.095,0.524,13385.4,2445.16 },
{0.613,0.704,65866.2,58737.,3.317,1.474,155760.,3740.05},{0.985,0.583,18925.7,13118.1,4.355,1.232,23238.8,2489.7}, {0.584,
1.123,47563.1,6222.48,3.543,1.05,55544.9,3686.97},{1.342,0.887,33657.3,2128.78,5.694,1.494,24615.4,3572.29},{0.752,0.53 4
9683.1,44112.3,3.303,0.814,61002.,7600.05},{0.992.,0.129,7962.45,7844.24,2.536,0.481,4534.66,672.576},{0.968,0.507,68821.
5,27852.9,3.494,0.431,32131.5,8456.19},{1.595,0.798,6551.72,521.182,6.696,1.384,3936.53,706.419},{1.168,0.737,68109.3,43
910.7,6.356,0.913,53016.,7047.65},40.508,1.067,59192.2,32072.,3.885,1.61,150571.,2881.55}, {0.674,0.848,24822.7,17068.7,4.
41,0.64,25535.7,3481.52},{1.396,0.709,46826.,2381.61,4.898,1.114,23268.1,2936.841, {1.304,0.291,11034.8,5766.29,4.187,0.43
3,4178.1,1261.17},{1.348,0.409,40687.8,32166.7,5.7,1.459,46295.,5994.34},{1.301,0.786,28206.1,8179.27,5.758,1.776,27129.9
,1774.4},{0.747,1.115,66116.6,16311.2,4.716,0.918,60449.5,5634.1}, {1.106,0.414,51726.8,50868.8,4.806,0.636,36 142.3,5640.5
31,{0.867,0.418,66862.9,40154.3,2.67,1.744,113259.,4594.77},{1.219,0.601,44174.9,41441.5,6.672,1.693,68781.5,7474.} ,{1.14
6,0.748,5674.95,1910.47,4.942,1.297,4714.42,327.372},{0.965,1.519,5828.66,913.915,7.433,1.499,5676.17,255.134},{1.274,0.3
41,47873.1,25423.3,4.097,1.576,52777.4,6593.68},4{0.998,1.356,35069.7,9993.02,7.388,1.193,29289.6,1421.18},{1.204,0.331,1
1050.6,801.348,2.537,1.345,6803.5,184.356},{0.971,1.368,68212.8,24728.6,7.717,1.785,92490.8,4163.94}, {1.241,0.789,35004.
4,26633.1,7.372,0.98,25804.7,1129.28},{0.476,1.368,32303.9,25090.4,6.76,0.781,56645.7,3957.35},{0.865,0.831,2573.25,2092.
82,5.328,1.314,3762.19,151.143},{1.169,0.433,22600.1,12641.7,4.055,1.082,17568.2,1083.14},{0.535,2.057,1808 1.5,2442.31,7.
904,1.368,27861.,564.367},{1.1,0.432,30594.6,22805.6,4.135,1.252,32244.2,1566.31},{0.509,1.042,18226.2,15860.6,4.93,0.972
,38483.4,2942.89},{1.198,0.779,20625.4,20188.1,7.829,1.563,27982.,1051.49}, {0.892.0.663,36097.,31874.8.,4.626,0.791,31909.
4,1316.02},{0.661,0.777,23743.2,7560.96,2.834,1.079,28045.,1587.441},{0.611,1.007,26240.8,13554.4,4.612,0.584,25164.3,337
6.67},{1.229,0.037,10469.7,9072.85.3.002,0.456,4470.81,848.669},{0.697,1.631,36003.5,2511.61,5.902,1.683,48181.4,813.582
1,10.959,0.386,8476.26,4968.54,3.082,0.722,6630.72,1316.46},{1.345,0.736,62924.4,30487.4,6.551,1.124,42064.4,2415.81} {1
703,0.278,41947.6,27818.1,6.877,0.77,22791.,6505.64},{1.081,0.573,18395.7,18231.3,5.447,1.599,27687.6,480.031},{1.052,0.9
51,34080.7,5340.85,4.676,1.733,33488.1,723.072},{1.074,1.468,64658.,9386.28,7.62,0.931,34314.2,1347.22},{1.19,0.23,54817.
4,34974.1,3.324,1.099,44763.1,3052.78},{1.15,1.121,56417.2,21453.1,7.584,0.894,35391.,3466.06 }, {1.328,0.971,23005.1,2101.
03,5.896,0.921,9267.56,430.673},{1.221,0.812,34418.6,15311.1,6.316,1.272,30622.6,3555.68},{1.2,0.381,60722.4,5309.01,2.79
8,0.637,20045.2,2235.36},{1.197,0.573,38450.4,10306.7,4.203,1.118,27787.9,4079.77},{0.918,0.66,45319.5,34270.2,4.755,0.79
6,43453.1,6600.29}, {1.365,0.887,8736.2,1128.87,6.153,1.423,6288.13,878.5381},{1.643,0.014,49117.8,23104.7,4.034,0.614,201
97.8,6703.01},{0.703,1.362,31508.1,21085.6,7.361,0.511,20487.3,705.441},{1.092,0.893,37702.1,36059.3,7.731,1.692,58382.2,
913.29},{1.067,0.349,25384.8,17112.2,3.741,0.425,12998.7,3915.41},{1.062,0.851,62256.7,9976.42,4.275,1.21,42394..916.437
1,{1.086,0.133,73222.9,60781.6,2.723,1.461,95176.5,4826.85},{1.089,0.43,34743.1,12618.7,3.275,0.682,17441.,2206.15},{0.78
8,1.187,48149.9,23878.8,6.888,0.595,37349.4,5806.16},{1.249,0.334,27705.9,10575.6,3.521,1.68,28740.3,2650.65},{0.464,1.47
4,3334.3,1244.18,5.644,0.976,5548.24,290.546},10.749,1.52,11239.3,3043.67,6.681,1.203,11988.2,264.301 1}, {1.49,0.054,27155.
5,8900.43,3.225,0.441,8534.91,3159.86},{1.105,0.134,68813.4,43885.7,2.514,1.793,95911.2,4251.27},{1.196,0.076,70064.1,48
078.7,2.722,0.741,38816.2,2184.25},{0.806,0.777,61506.9,39016.1,4.607,0.545,44559.7,7176.8},11.35,0.168,30567.9,24913 8,4
234,1.499,36073.6,4985.64},{1.159,0.941,16527.8,972.57,4.835,1.63,13538.1,900.247},{0.98,1.001,64356.4,23247.5.5.497,0.9
09,43838.4,2153.57},{0.898,0.511,26982.6,7791.,2.795,0.591,14944.3,2753.12},{0.601,1.23,14816.9,10227.7,5.886,1.234,2768
8.8,1000.66},{0.651,1.152,73794.3,16968.3,4.75,0.66,62664.2,8879.16},{0.792,0.76,36870.2,25860.2,4.291,1.79,79778.7,6057.
821,{1.378,0.022,61765.5,44996.3,3.382,1.451,65214.,8976.47},{1.021,0.585,12961.1,2421.89,3.211,1.145,10053.1,1126.69}, {
1.445,0.754,6550.27,1721.75,6.943,0.635,2646.34,666.158},{0.668,1.43,4524.42,977.034,5.564,1.171,5160.79,172.508}, {0.909,
0.644,9149.64,3757.16,3.482,1.491,11428.8,633.407},{0.736,1.326,8901.82,707.98,4.838,1.734,12537.4,650.716},{0.98,0.91,31
007.6,10734.2,5.565,0.431,12786.3,2481.93},{0.881,1.059,5536.34,4392.6,6.969,1.353,8224.17,383.58},{0.843,1.111,72846.8,6
8906.6,7.644,1.011,91267.2,3753.12},{1.42,0.28,47838.4,28408.4,4.694,1.605,50162.6,6457.06},{1.059,0.472,41227.2,13747 4,
3.21,1.666,48391.2,4223.15},{1.231,0.141,7698.37,7662.86,3.78,0.627,4370.65,441.519},{0.581,1.695,25844.2,8460.76,7.235,1
45,46761.,1629.94},{0.713,1.081,4041.57,4022.83,6.812,0.711,4531.1,296.015},{0.53,0.906,65514.9,65133.8,4.342,0.538,7408
0.5,4222.09},{0.541,1.114,42841.4,34090.7,5.128,1.568,121052.,4763.27},{1.019,0.442,5601.52,3371.69,3.448,0.941,4323.83,1
59.754},{1.01,0.811,44052.7,31482.3,6.369,0.843,41929.6,7464.01},{0.77,1.3,44188.4,13088.2,5.933,0.823,34802.8,2308.85}, {
0.808,1.05,14527.2,4206.11,4.517,0.964,11605.5,276.383},10.598,0.664,15410.,13033.,3.15,0.54,15013.5,1422.29},{0.582,1.32
6,57272.7,45727.,7.062,0.838,84951.2,5090.26},{0.672,1.493,40916.8,13389.2,6.374,1.753,74565.7,1785.09},{1.214,0.345 441
21.2,43444.5,.4.904,1.499,59978.3,5204.06},{1.141,1.223,39297.6,14633.9,7.993,1.284,33629.1,2158.211, {1.45,0.596,35942.1,1
5793.2,6.491,0.741,17365.2,3455.66},10.904,1.723,52926.8,5586.21,7.968,1.761,62194.,2683.45},10.942,0.838,39911.5,28033.
7,5.657,1.222,50033.7,4149.581,{1.339,0.739,10688.9,7792.61,7.849,1.009,8207.35,987.955},{0.784,0.77,54673.3,35654.4,4.49
9,0.691,52526.2,8536.8},{0.578,0.739,21625.,9249.32,2.597,1.402,41703.1,2615.53},40.585,1.226,11234.3,6313.31,5.174,1.058
,16249.5,203.041},{1.36,0.537,8959.77,6882.48,6.498,1.441,9239.57,714.785},{0.804,0.661,52751.7,48791.1,4.263,1.41,97754.
,6246.361,{1.115,0.988,10078.2,4654.43,6.698,1.505,10931.,696.82},{1.329,0.733,51960.2,39931.2,7.934,0.927,38307.9,4925 .4
51,10.571,0.805,25292.4,19390.1,3.732,0.452,22068.6,2581.07},{0.563,1.65,51779.8,12874.9,6.49,1.592,101321.,4037.78},{1.1
8,1.09,11532.4,5407.78,7.958,1.556,12702.,1056.95},{0.723,0.909,29076.8,18892.2,4.566,1.46,53011.7,2851.12},0.865,0.48,2
5572.8,20614.5,3.659,0.49,18298.4,4100.23},40.583,1.795,13818.5,1195.96,6.429,1.412,19643.5,584.223},10.957,0.983,18635.
5,8505.59,5.537,1.568,23011.5,530.944},{0.817,0.841,48610.4,2663.27,3.016,1.193,41302.1,2581.02},10.57,0.584,73777.7,650
90.,2.662,0.96,135472.,12297.6},{1.252,0.713,38811.,27994.5,6.896,1.323,40158.3,3789.76},{0.837,1.566,61494.2,9072.88,7.3
04,1.339,67678.,5827.89},{0.84,0.997,6861.17,5608.74,6.406,0.76,6235.07,378.706},{0.493,1.064,59834.3,36420.3,4.088,0.694
,74283.8,3147.59},{0.527,1.475,33353.9,24503.1,7.483,0.986,61308.2,3036.75},{0.409,0.905,21171.4,17866.5,3.301,0.647,331
48.6,1093.42},{1.056,0.233,74162.8,56743.4,2.935,1.583,101235..2881.58},{1.077,0.837,29975.1,11987.4,5.535,1.105,26409..2,
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3528.78},{1.156,0.837,17377.9,12476.7,7.254,1.303,19990.7,2336.},{0.414,1.693,11495.5,5246.7,6.624,0.765,16134.,223.995} ,
{0.449,1.207,22843.7,7093.3,3.815,1.423,52746.7,2280.59},{0.758,1.003,24618.2,13142.8,5.431,0.783,25472.8,3612.45},{1.31
9,0.246,27160.8,3341.06,2.786,1.778,22818.8,2100.68},{0.494,1.566,46064.8,20757.4,6.572,1.32,99850.6,4093.76},{0.825,1.35
,3079.08,1372.29,7.062,1.552,4475.46,164.021},{1.062,0.918,4461.76,1361.65,5.624,1.101,3793.15,547.585},{0.874,0.433,627
13.2,47974.7,3.118,1.369,98305.8,9392.83},{0.539,1.422,25243.8,12157.3,6.892,0.625,29503.7,3374.42},{0.689,0.875,2069.99,
820.709,3.596,1.359,3178.81,207.053},{1.239,0.85,50931.,29295.1,7.055,1.245,43947.4,2732.72},{1.315,0.491,74613.7,25799.,
4.512,1.524,66257.2,6847.16},{1.488,0.024,24172.9,15232.2,3.727,0.956,16078.,3410.31},{1.517,0.861,15953.7,2660.38,7.311,
0.815,6730.39,1363.69},40.79,1.143,2449.86,982.064,5.722,0.918,2368.08,222.1},{1.268,0.553,65825.,4289.56,3.593,0.718,212
91.,1234.52},10.76,0.412,66924.6,53442.4,2.538,0.914,79846.4,5940.32 },{0.824,1.365,74788.5,25484.7,6.669,0.721,47499.6,19
99.85},{0.566,1.525,29657.7,13340.4,6.578,1.392,56609.5,1615.74},{0.874,1.525,56107.,16068.,7.595,1.475,64486.4,1946 22},
{0.589,1.524,46735.6,17606.9,6.774,1.372,88488.8,5925.91},{1.553,0.499,21592.7,12800.8,7.071,0.715,10077.2,1870.94},{0.5
88,1.195,7348.38,3171.47,5.283,0.694,8046.29,916.768},{1.34,0.903,20110.5,5866.85,7.063,1.109,13587.,2135.6},{1.235,0.959
,65015.8,29248.9,7.229,1.466,62164.2,4497.08},{0.613,0.857,37890.7,32420.3,4.494,0.516,37252.4,4531.26},{0.478,1.627,799
6.65,1363.81,5.966,0.581,7023.17,501.799},{0.721,0.897,13554.8,7792.88,4.259,1.419,22732.1,1076.97},{1.376,0.227,36038.8,
27130.2,4.8,0.451,15867.,5115.27},{1.255,0.266,23835.9,21184.2,4.504,0.901,19834.6,3334.05},{0.724,0.665,28698.6,7787.15,
2.511,1.159,31171.4,1383.27},{0.749,1.154,22623.2,7294.47,5.068,1.738,39054.7,2468.86, {0.456,1.415,21819.7,13158.,5.67,1
.115,43776.,415.059},{0.466,1.336,15206.7,10569.1,5.935,0.598,18728.5,919.826},{1.103,1.225,16375.7,1212.9,6.113,1.543,13
739.8,944.523},{1.172,0.584,3723.16,2145.71,5.149,0.504,1511.58,207.373},{1.036,0.901,53833.4,6811.2,4.326,0.59,18398.5.8
19.941},{0.828,0.927,73948.2,52538.,5.509,1.507,128332.,8575.4},{1.595,0.066,29051.5,12981.7,4.037,0.425,7544.59,1926.7},
{0.788,0.499,47500.8,47237.7,3.46,0.835,58154.4,6073.64},{0.654,1.701,66062.5,26894.7,7.916,1.256,92227.1,1311.28},{1.39
7,0.457,25974.2,9864.01,4.99,0.63,10091.7,1748.07},0.503,1.128,4604.19,496.479,3.05,1.29,6960.44,207.572},{0.451,1.291,2
8846.,26562.6,6.068,0.674,44490.2,1302.43},{1.462,0.779,55753.7,26747.9,7.936,0.852,29830.6,4596.33}, {1.508,0.598,35 320.
4,5746.95,5.788,0.594,12095.1,3366.01},{1.281,0.576,64124.6,37632.9,5.686,1.207,55919.3,6517.51},{0.406,1.525,7865.72,70
59.07,7.187,0.807,15287.1,161.63},{0.636,1.616,8276.73,3870.26,7.63,1.091,10932.8,231.042},{0.504,1.162,62186.4,4794.983
.045,0.964,66473.,1179.23},{0.808,0.711,23821.4,15788.9,4.109,0.637,18567.,2073.15},{1.027,0.837,19424.9,9931.08,5.597,1.
28,21683.3,2422.52},{0.637,1.253,3351.3,2876.13,7.174,1.247,7043.44,480.548}, {1.115,1.043,65175.9,12709.6,6.488,0.459,22
655.8,4543.57},{0.894,0.552,47371.,34106.9,3.64,0.932,44667.8,1721.35},{0.841,0.899,36655.6,19657.3,4.822,0.957,35142.9,2
033.23},{0.491,1.563,34016.7,23887.9,7.323,1.321,80889.5,1192.61},{1.612,0.112,36870.7,14479.9,4.236,0.722,16656.5,4997.
41},{0.846,0.886,48720.8,24172.2,4.814,0.786,39942.8,4008.66},{0.873,1.065,38080.1,14480.7,5.276,1.051,33125.1,947.867},
{1.197,0.885,58804.5,10976.3,5.499,1.203,42186.6,5234.73},40.61,1.053,53683.4,32022.4,4.487,1.17,85635.6,1864.19},{1.202,
0.594,74291.5,36936.4,5.055,0.93,50799.1,6252.05},{1.291,0.447,5459.71,684.567,3.499,1.301,3494.33,351.9},{1.626,0.012,54
985.4,42906.,4.772,0.531,23392.2,7407.57},{1.422,0.242,41933.1,27479.8,4.735,0.501,15655.6,3166.33},{0.908,0.97,35128.7,2
1516.8,5.721,1.579,50552.,858.1},10.466,1.523,5532.39,2639.97,6.355,0.798,8004.45,387.944},{1.319,0.562,69303.3,61 1 10..6.
927,1.233,71395.4,8637.74},{0.598,1.163,50360.1,30558.6,5.259,1.148,86514.9,4485.89}, {0.633,0.938,40643.5,40268.4,5.14,1.
729,122020.,6660.68},{0.496,1.494,24014.6,17064.4,7.476,0.629,30621.,1843.96}, {0.806,1.152,11240.,2775.96,5.476,0.6 17,69
72.26,949.634},{1.149,0.702,13216.9,6007.95,5.039,1.731,15181.3,551.504},{1.331,0.087,37281.3,16415.1,2.912,1.512,35476.
1,4839.03},{1.113,0.534,20961.8,10453.,4.463,0.745,14312.2,3076.37},{0.59,1.237,51393.4,42000.,6.256,0.659,55569.6,1678.7
1},{0.625,1.32,14937.6,12742.3,7.576,1.505,38494.9,2521.47},{0.606,1.149,69517.7,51624.6,5.742,0.661,75111.,4683.74},{1.3
21,0.268,48060.1,36138.2,4.641,0.463,19813.6,4621.81},{0.465,1.465,26176.7,21173.7,7.353,0.648,38045.4,1987.83},{1.285.0.
597,13874.5,13187.2,7.532,0.776,10968.9,2279.86}, {1.148,1.064,74803.3,26512.7,6.993,1.589,80528.,7150.23},{0.682,1.158,1
8195.7,10540.,5.973,0.76,19718.2,2023.69', {0.984,0.979,21366.7,1280.8,4.186,1.224,14969.5,616.81},{1.044,0.501,45593.3,22
237.1,3.642,1.079,38750.6,3013.45},{1.341,0.11,72418.1,69845.4,4.219,0.442,31705.9,7940.32},{1.17,0.765,57122.2,30084.8,5
741,1.761,67351.8,1333.55},{0.852,1.024,60409.8,11685.1,4.977,0.507,30286.6,5559.341}, {1.025,0.747,21354.9,8246.38,4.976,
0.46,9332.3,1986.58},{0.559,1.733,63732.3,9647.93,6.189,1.603,110069.,1928.94}, {1.11,0.395,3441.02,2894.69,4.354,0.408,13
81.58,190.609},{0.879,0.541,32528.7,9156.02,2.694,0.521,14070.7,1337.47},{0.459,1.151,26118.7,3599.23,3.117,1.612,57734.
3,2462.36},{1.108,0.485,20975.1,15195.7,4.511,1.564,28935.8,2822.32},{0.966,1.131,67741.9,38795.7,7.424,0.447,28840.3,26
67.97},{1.201,0.188,47964.2,28831.3,3.139,0.752,28007.,3697.62},{1.175,1.083,9370.71,2136.63,6.864,0.484,2913.37,382.183
1,10.948,0.895,61876.9,4715.57,3.79,1.432,55350.6,3482.94},{0.396,1.511,73124.9,3785.68,3.898,0.77,77301.9,919.68},{0.93,
1.041,6889.03,4351.23,6.47,1.61,10302.6,373.667},{1.287,0.628,32377.7,18255.7,5.774,1.682,34423.9,1093.26},{0.47,1.366,55
169.5,26927.9,5.264,0.84,79954.1,2690.66}, {0.854,0.459,53516.2,41132.3,3.13,1.289,78993.3,5999.511},{0.713,1.697,23214.6,4
943.38,7.62,0.884,20015.1,1179.6},{0.947,1.21,50316.4,26471.8,7.543,1.611,74770.9,5792.67},{0.91,0.957,9017.35,2816.5.4.8
36,1.743,12930.,1056.87}, {1.606,0.589,66792.9,5102.22,6.21,0.429,17575.8,6777.13},{0.56,1.139,72950.1,63190.2,5.514,0.537
,68528.,1683.04},{0.908,1.033,21179.2,7570.33,5.234,1.625,27359.3,1053.01},{1.05,1.404,66032.4,11027.2,7.779,1.073,48591.
,5544.231,{0.425,1.676,54548.2,4636.52,5.045,0.862,65164.,1784.51},10.672,0.842,20931.6,12193.5,3.709,1.11,28905.,986.683
1,10.985,0.691,9292.75,8340.52,5.433,1.482,14204.5,704.37},{1.005,1.043,4046.6,665.148,4.945,1.151,2771.06,56.937},{0.455
,1.542,23029.,18419.5,7.946,0.67,35888.2,2003.79}, {0.904,0.559,11207.1,7307.16,4.122,0.437,6756.66,1754.81},0.645,1.38,7
4953.3,41686.4,6.748,1.683,169372.,8298.03},{0.687,1.35,7118.14,2745.44,6.336,1.365,11676.9,958.124},10.617,0.957,37740.
1,18664.4,4.115,0.747,42122.5,4502.91},{0.598,1.34,10167.1,10027.8,7.767,0.727,13247.1,465.121},{0.963,0.773,70522.5,693
1.71,3.373,0.776,33075.3,1372.85},{0.698,1.177,41909.4,27150.4,6.107,1.476,81581.3,4627.83},{1.414,0.422,74421.5,13044.5,
4.122,1.272,47926.7,7524.75},{0.522,1.366,63514.1,7253.5,4.276,0.548,42114.9,2185.04},{0.754,0.78,20539.,15742.6,4.611,0.
436,13263.6,1836.881,{1.326,0.429,31280.8,27929.1,6.121,0.79,22062.9,3830.04}, {1.361,0.429,9731.76,4512.2,4.853,0.921,57
03.83,772.267},{0.661,1.246,3462.93,3378.14,7.795,0.732,4404.17,321.714},{1.2,0.238,6275.79,51 13.54,3.837,1.254,6960.17,9
30.275},10.864,1.144,35392.8,17173.6,6.231,1.667,55685.9,2995.23},10.577,0.863,37696.7,19057.,3.251,0.935,50153.2,2431.1
71,10.675,1.768,55730.3,11061.8,7.924,1.249,73484.2,5088.711,{0.622,1.173,24603.3,14166.2,5.354,1.773,61424.9,3174.03}, {
0.958,1.016,58413.7,39308.6,7.024,1.457,88580.9,9338.33},40.52,1.829,71203.6,12677.1,6.837,1.515,133371.,4033.15},{1.307,
0.405,24001.9,6846.5,3.946,0.503,7374.04,1265.32},{1.431,0.529,56652.5,43166.8,6.985,1.471,59235.5,6741.05},{1.393,0.607,
56322.2,44327.,7.99,0.625,33017.6,8591.38},{0.717,1.542,21593.1,6896.03,7.555,1.3,31593.5,2800.64} , {0.702,0.852,22906.7,1
9280.6,4.774,1.124,39589.5,3624.08},{0.6,0.921,30274.6,13145.1,3.403,1.756,67355.7,2191.7},{0.742,1.219,37863.9,24345 3,6
.668,1.542,72287.7,4213.01},{0.662,1.106,3692.96,395.617,3.975,0.451,1751.69,205.463 },{1.534,0.081,14979.8,4143.76,3.36,0
874,6717.47,1254.53},{0.445,1.215,41235.3,7563.96,3.477,1.502,92254.3,4180.38},{1.156,0.706,52894.1,38403.,6.001,1.479,5
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9727.7,1051.98},{0.709,1.072,52731.3,28586.1,5.145,1.701,108835.,6429.7},{0.754,1.357,61650.5,41339.2,7.924,1.114,86123.
3,5283.581},{0.536,0.989,35853.8,33339.4,4.674,1.492,104661.,4366.04},{1.214,0.655,47258.4,15710.2,4.847,0.413,12249.9,12
38.09},{0.992,0.8,27190.9,7991.31,4.681,0.751,17889.1,3274.11},{1.106,0.794,16641.5,2656.81,4.39,1.597,15986.5,1525.43} ,{
1.272,0.038,11895.3,7197.18,2.75,1.071,8536.39,506.73 },40.633,0.643,7593.94,7131.17,3.239,1.085,13551.6,626.764},{1.163,0
.85,26973.7,5033.65,4.877,1.304,18830.2,667.076},{1.,0.933,7666.22,2375.92,5.078,1.739,9626.68,616.526},{0.912,1.119,2918
8.,8180.79,5.395,1.458,31571.1,1073.44},{0.446,1.498,7050.79,937.797,4.502,1.259,12230.9,363.928},{0.856,0.521,64110.7,19
894.6,2.581,0.948,52823.1,4890.38},{0.589,0.648,48022.2,38684.5,2.934,1.069,90690.8,7801.88},{0.635,1.078,17904.1,1355.0
9,3.281,1.701,27956.6,1181.89},{0.865,0.311,51700.2,48660.9,2.709,1.001,61805.6,3194.36},{1.21,0.731,12886.6,11962.4,7.45
5,1.206,13551.3,908.709},{0.662,1.721,20710.8,3498.07,6.91,0.738,14455.8,434.976 }, {0.887,0.469,25745..24219.1,3.584,1.522
,44164.3,1056.57},{0.653,1.192,27552.6,23426.6,6.376,1.638,65988.2,1094.24},{0.644,1.057,51908.8,28915.2,4.912,1.126,838
63.9,7262.03},4{0.581,1.425,39385.3,31265.2,7.904,1.359,96656.2,6351.02},{1.333,0.468,19859.9,14551.7,5.849,1.281,19856.2,
2836.411,{1.101,0.199,74616.,38573.2,2.624,1.201,73839.1,11161.},{1.015,0.354,42743.7,33598.3,3.419,1.473,61745.6,5438.0
1},{0.871,0.547,7933.1,5409.16,3.562,1.043,9400.69,1084.41},{0.562,1.185,55873.6,40809.6,5.331,1.798,159100.,2126.78}, {0.
858,0.832,59727.3,34633.2,4.851,0.827,54220.6,5923.02},{1.185,0.387,27418.4,22190.9,4.571,1.309,30765.3,2922.93},{0.774,
0.572,38320.7,32187.6,3.524,0.901,48174.,5217.24},{1.19,0.694,53612.7,29448.8,5.627,1.482,56489.6,3711.74},{1.16,1.19,990
3.64,3134.57,7.531,1.694,10400.7,590.223},10.846,1.002,12069.6,3249.02,4.464,1.582,15384.1,685.611},{0.787,1.002,27474.6,6
295.04,4.087,1.35,31692.1,1676.19},{1.33,0.764,10735.7,6955.97,7.732,0.523,4284.74,632.99},{1.008,0.635,22768.1,16273.3.4
714,1.148,23795.6,1201.31},{1.313,0.868,61536.8,24129.3,7.431,0.476,21198.8,4290.72},{0.74,1.61,68557.,16333.3,7.456,1.6
77,112554.,7853.23},10.596,1.829,29910.3,5475.74,7.52,1.437,48557.5,2350.31},{0.498,1.169,59219.1,51078.5,5.692,0.605,79
297.9,5646.71},{1.141,0.853,40329.6,32433.9,7.58,1.172,43743.8,4647.49},{0.643,1.197,68613.4,3498.04,3.912,1.267,84638.7,
7128.821,{0.857,1.2,33899.2,14574.5,6.22,1.51,45621.8,1730.09},{1.063,0.733,44444.8,39411.2,6.205,1.535,64930.2,3282.84} ,
{1.561,0.675,8228.79,3849.11,7.815,0.747,3617.08,607.123},40.89,0.793,51007.9,43793.4,5.411,1.229,70868.4,3769.37},{0.67
5,1.297,63738.8,25184.9,5.633,0.445,31551.6,1168.48},40.576,1.739,22959.7,9793.41,7.72,1.728,50256.1,464.352},{0.62,1.3 14
,51632.3,47033.7,7.462,1.287,111213.,4354.89},{1.11,0.528,65656.1,52245.5,4.966,0.558,33431.8,3075.78},{1.293,1.127,1115
7.1,2106.41,7.497,1.573,9709.91,1154.56}, {1.338,0.52,26246.9,10981.5,5.149,1.011,17219.7,2658.96}, { 1.744,0.286,54135.3,32
010.3,6.869,0.861,29896.6,7990.54},{1.135,0.342,39075.3,14823.6,3.064,0.861,22784.6,2050.22},{0.428,1.911,25068.8,7148.7
1,7.43,0.981,40287.2,1053.011,{1.456,0.689,11079.1,1282.56,5.36,1.487,7356.78,860.056}, {0.816,1.242,53106.4,5640.04,5.041
,0.569,23677.9,1839.63},{0.661,0.678,70739.8,48132.4,3.035,1.657,153094.,2833.34},{0.722,0.565,18517.4,10190.7,2.606,1.09
3,22833.4,820.987},{0.505,0.911,32485.,26355.3,3.706,1.534,93686.7,2288.38}, {1.42,0.117,35737.3,33342.7,4.598,1.177,3327
9.7,4501.27},10.675,0.952,20938.,14811.3,4.712,0.708,20523.2,1061.42}, {1.026,0.889,7575.46,1776.69,4.604,1.355,6485.55,22
8.7591,{1.626,0.25,35294.6,17617.6,5.6,0.533,13274.8,4289.1},{0.915,0.668,23949.1,19795.3,4.853,1.152,32592.,3710.24}, {0.
604,1.219,50761.6,29224.2,6.459,0.502,47612.,7162.64},{1.447,0.224,74210.,67391.8,5.621,0.609,44110.4,13321.9},{0.642,1.2
12,18346.1,10716.5,5.773,1.242,31554.4,1774.14},{0.808,0.381,12671.1,12048.6,2.777,1.5,24004.4,868.836 },{0.898,0.504,183
07.4,8457.84,3.267,0.444,9562.3,2316.91},{1.289,0.497,16875.5,11120.9,5.859,0.571,8989.42,2351.03},{1.321,0.921,22418 3,3
965.99,6.053,1.71,18419.3,1011.21},{0.46,0.817,6347.47,4880.92,2.907,1.69,21145.9,284.014},{0.942,0.584,35573.5,33348.1,4
.586,1.533,59848.9,2894.95}, {0.497,1.829,62659.5,13902.5,7.088,0.766,66154.6,2511.16},{0.797,0.922,43693.9,31223.9,5.451,
1.177,65373.8,6375.68},{0.592,1.866,6873.91,872.856,7.92,1.037,8550.56,693.739}, {0.508,1.554,47863.7,5548.3,5.121,1.439,8
5786.8,4063.6},{0.599,1.186,73734.3,58250.6,5.874,1.72,201440.,6084.36},{0.678,1.068,73196.,13037.1,3.804,1.085,77737.3,4
914.72},11.443,0.582,44198.,20743.6,6.726,0.547,18176.9,4895.55},{1.367,0.997,65758.3,22056.2,7.683,1.323,46542.3,3000.1
6},10.808,0.877,28586.1,23104.5,5.229,1.651,55836.1,1965.97},{0.999,1.128,50602.1,13532.2,6.132,1.538,57595.3,5284.28},{
0.463,1.71,57005.8,30149.3,7.481,1.756,176101.,3813.66}, {1.385,0.542,58766.6,53675.1,7.357,1.17,55265.4,6546.5},{0.407,0.
875,53683.7,52089.3,3.351,1.663,232019.,7702.4},{1.28,1.05,41845.5,17578.5,7.975,0.694,17710.2,1155.47},{1.439,0.939,502
57.3,2751.72,6.625,0.682,16671.6,3131.74},{0.494,1.72,65435.7,8379.29,5.779,1.784,143728.,3868.35}, { 1.287,0.425,45687.4,2
2527.9,4.416,0.708,19961.2,1061.37},{0.73,1.512,50185.4,15373.5,6.988,1.629,82412.9,4553.85},{0.897,1.044,10325.5,3664.8
5,5.239,1.006,8350.28,329.496},{1.71,0.843,45014.4,2508.92,7.876,0.463,9576.17,2551.85},{1.181,0.331,21041.9,12153.1,3.70
5,1.254,20508.3,2552.281},{0.78,0.498,45083.,41158.5,3.159,0.526,30548.2,1130.26}, {0.883,0.519,74909.7,57713.9,3.553,1.241
,101003.,6051.041,{0.997,0.828,67085.8,42975.1,5.859,0.755,50022.8,5922.89}, {1.45,0.579,73864.8,13723.4,5.288,0.884,3597
0.4,7763.63},10.634,1.418,5023.98,4120.56,7.894,1.155,8826.18,238.756},10.66,0.718,47323.3,44472.4,3.865,0.649,50771.9,36
75.87},10.565,1.05,30701.5,11766.3,3.645,1.258,48555.3,696.781},10.995,0.884,52054.,28899.7,5.703,1.076,48500.,3301.79}, {
0.801,0.848,4592.93,3527.42,4.928,1.074,5810.93,247.004},10.765,1.211,15306.3,5500.54,5.61,1.665,25413.5,1555.51},{1.581,
0.476,12677.7,2602.65,5.396,0.922,5746.98,1136.12},{1.129,1.245,37511.3,12754.6,7.994,1.25,31876.3,2617.49}, {1.339,0.735,
31978.5,12202.1,6.052,1.104,19578.9,1086.65}, {1.246,0.947,44236.6,3080.23,5.26,1.257,25497.1,1222.78},{0.691,1.672,34348
8,8660.36,7.501,1.679,59175.2,3159.05}, {0.842,0.695,42468.4,4681.52,2.661,1.512,44282.,1443.73},{1.02,0.252,25167.2,1435
9.,2.583,1.466,31885.3,3107.95},{1.006,1.171,2337.92,158.55,5.538,0.633,914.897,89.789}, {0.695,0.806,66239.4,39472.9,3.61
7,1.716,133821.,2181.1},{1.5,0.227,44199.5,10802.2,3.816,1.139,26445.3,5205.62},{0.553,1.452,48429.6,8879.46,5.067,0.502,
29018.7,1312.681},10.843,0.861,66281.5,62679.,5.896,1.102,94117.9,6535.6},40.715,0.503,25728.1,19154.6,2.648,1.332,45262.,
2562.18},{0.527,0.857,49402.3,20428.9,3.229,0.435,39976.,6166.23}, {1.046,0.54,26815.9,11022.5,3.609,0.801,15512.9,832.49
1},10.454,1.419,31087.2,12526.3,5.27,1.503,80934.7,3442.9} ,{1.4,0.574,4233.56,1063.85,5.071,1.449,3197.,384.945}, {0.603,1.
793,40624.3,11487.3,7.535,1.366,61737.4,1107.28},40.485,1.284,66535.4,21350.8,4.359,1.087,108348.,4288.01},{1.417,0.182,
3428.24,2088.35,4.166,0.643,1420.14,163.719}, {0.603,0.927,59286.9,48000.2,4.421,0.858,83936.7,4285.95}, {0.705,1.176,4934
0.5,30146.8,6.037,1.07,67956.6,4169.89},{0.701,1.183,23702.2,1566.56,3.96,0.877,17269.,822.98},{0.609,0.818,64825.8,18853
.1,2.735,0.948,71371.1,3778.19},{1.042,0.945,71290.2,6621.15,4.654,1.269,57155.3,6733.4},{0.975,1.005,1 1988.,9893.66,7.90
3,0.74,10410.7,1403.82},40.854,0.592,55872.4,22111.4,2.973,1.268,61899.,3007.53}, {0.448,0.897,42465.8,25579.,2.901,1.718,
131934.,735.464},10.779,1.36,56012.2,25331.4,7.147,1.064,64120.9,4589.26},{1.172,1.021,17109.1,2558.04,5.994,1.198,12281
4,1566.87},{0.457,1.241,12376.3,864.076,3.136,1.628,24354.,344.467},{0.876,1.318,22966.6,5296.35,6.434,1.061,20172.3,176
8.65},{0.853,0.42,22194.3,16540.8,2.887,0.916,22718.4,1554.},{1.326,0.777,59014.5,36692.2,7.44,1.233,50455.6,4638 311, {1.
199,0.765,71328.6,11907.1,4.63,1.786,68285.4,4807.46},{1.426,0.036,58242.5,40342.4,3.617,0.482,20085.2,3426.04}, {0.568,1.
827,59141.5,3854.96,6.237,1.697,97925.7,1479.48},{0.909,1.318,57498.9,23186.6,7.283,0.543,26600.8,1453.07*,{0.94,0.725,1
9050.3,5402.15,3.58,1.042,13901.,276.751},{1.238,0.657,50781.2,43334.6,6.904,1.39,60521.7,6071.96},{0.802,1.144,54092.1,5
0345.2,7.583,1.59,112731.,5380.52},{1.251,0.274,55427.,22207.4,3.292,1.625,55527.3,4625.3},{1.169,0.473,38180.7,29280.5,4
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.979,1.128,38878.5,5291.78},{1.271,0.129,32887.8,17509.,2.996,1.087,22219.5,663.988},{0.827,0.803,30656.5,27441.9,5.138,1
.177,44052.,1814.93},{1.157,1.055,44081.3,14324.1,6.747,0.954,26818.5,1890.37},{0.691,1.018,27133.9,27032.4,6.07,1.377,58
943.2,2892.66},{1.319,0.333,17542.4,17267.3,5.562,0.736,11369.,1489.19},{1.105,0.357,23327.9,13515.2,3.406,1.496,26529.9,
1389.06}, {1.348,0.669,46056.4,8758.26,5.098,1.577,38360.8,5082.63},{1.247,0.637,36078.1,34782.2,7.283,0.501,16604.3,1913
46},{1.117,0.923,24948.3,16492.2,7.068,0.651,12903.2,600.528},{1.739,0.476,67935.8,10165.5,6.332,0.422,15538.1,5357.64} ,
{0.889,0.4,61520.9,41117.6,2.864,0.457,29906.9,2907.08 1, {0.679,0.804,65525.,43659.9,3.885,1.007,92856.,7457.68},{0.585,1.

499,15434.8,4487.01,6.162,1.073,21446.8,1402.89', {1.199,0.173,40079.7,30686.5,3.323,1.55,48051.8,2166.17},{0.662,1.175,2

1651.4,19692.6,6.772,0.467,16061.6,803.979}, {0.705,1.415,64723.1,8496.72,5.328,0.808,45911.2,2003.47}, {0.768,1.612,26336
9,4242.97,6.998,1.257,28090.3,1507.46},{1.121,1.211,2845.06,809.704,7.837,1.165,2428.43,348.497},10.661,0.81,68549.1,131
41.2,2.6,1.283,81853.8,1606.67},11.076,0.228,29690.5,13452.5,2.515,1.386,31959.9,3790.19,{0.836,1.012,55540.8,45214.9,6.

416,0.962,63295.3,3315.45},{0.808,0.794,5412.39,2992.06,4.237,0.745,4497.,422.563},{0.712,1.64,12578.5,2390.01,7.326,1.28
7,16265.6,1282.47},{0.475,1.052,74034.8,40333.4,4.056,0.734,108748.,.9712.06}, { 1.397,0.558,65805.,34037.9,5.974,1.267,5 14

90.3,5208.65},{1.04,0.657,35306.3,8553.78,4.045,0.492,14524.2,3174.68},{0.952,0.977,72113.9,68333.1,7.352,1.608,124403.,3
821.57},{1.333,0.516,11301.2,5056.42,5.167,1.526,11173.9,1529.97},{0.962,0.558,4673.89,3284.37,4.046,1.787,8146.95,596.6

831,{0.476,1.273,11879.1,5398.35,4.606,0.947,18343.5,501.907},{0.653,0.599,48911.4,34669.3,2.736,1.45,99125.7,4350.55},{

0.769,0.914,39515.3,27852.,4.877,1.734,78589.5,1672.3},{0.528,1.134,66418.5,20365.3,3.719,1.089,95065.7,2718.51},{1.461,0
.843,14731.4,4193.01,7.241,1.596,12486.,1680.96},{0.97,1.231,52952.8,5843.99,5.759,1.125,39498.,3353.69}, {1.224,0.039,439
56.1,39167.7,3.017,1.019,40745.5,6098.04},{0.958,0.596,53569.1,22321.9,3.58,0.63,28774.7,2956.08},{1.272,0.286,60897.3,20
864.6,3.397,0.723,29853.1,5957.61},{1.061,1.262,50879.2,9495.46,7.379,0.904,34484.5,5533.78 ,{0.848,0.933,12328.5,3928.4,
4.679,0.412,5012.14,698.957},{0.475,1.055,60222.4,52053.6,4.738,1.171,160917.,10640.8}, {0.851,0.371,54348.5,52298.1,2.95

1,0.655,42955.6,1619.37},{0.884,0.738,15335.2,8546.79,4.321,0.425,6600.8,618.012}, {1.286,0.688,65428.,52452.7,7.379,1.611
,87589.9,10864.21,10.74,0.515,24376.3,16438.8,2.729,1.352,41630.4,3238.88},40.96,1.174,74627.9,45424.9,7.508,1.411,94081.
1,3651.681,10.98,1.44,20641.4,1719.36,6.561,0.881,10767.8,428.7461},{0.576,0.837,36945.,27965.4,3.549,1.56,91076.,1843.59}
,{1.418,0.809,44175.9,13643.5,6.764,1.485,34819.,3558.42},{1.333,0.43,41374.5,39918.4,6.602,0.535,22712.7,5531.33},{0.979
,1.022,33551.5,24831.5,7.442,1.604,55980.6,5369.46 }, {1.57,0.219,59860.2,32296.,5.069,0.851,32495.7,7047.97},{0.528,0.859,

12426.9,10035.6,3.907,0.722,19172.,2121.41},{1.043,0.671,6707.82,3625.34,4.716,1.797,10180.3,968.794},{0.994,0.907,32245
9,5764.39,4.323,1.691,33965.8,1135.18},{1.125,0.125,44351.2,27224.,2.525,1.598,53850.2,2900.04 },{0.944,0.824,48997.9,401
69.7,5.885,1.54,80004.9,5086.181,{0.937,0.523,9382.43,4785.15,3.287,0.946,7750.98,477.546},{1.086,1.184,4652.06,1842.44,7
752,1.589,5625.71,571.821},{1.306,0.225,26096.1,10270.9,3.295,0.691,10579.9,906.891}, {0.651,1.049,27712.7,11196.5,4.935,
0.53,22659.1,3794.29},{0.714,0.852,35459.,31248.,4.631,1.791,85359.6,1087.9},{1.112,0.672,41282.4,40904.6,6.833,0.546,253
26.6,3964.},10.886,1.147,55384.1,18156.4,6.106,0.798,41383.1,5040.07},{0.995,1.255,66051.1,4143.16,5.534,1.176,44325.7,17
91.731,{0.542,1.275,15311.2,14311.5,6.613,0.506,14787.7,448.154},{1.018,0.508,20080.2,14802.8,4.123,0.708,13091.2,790.51

51,10.732,0.571,56208.4,41778.7,3.061,1.526,113080.,7886.611,{1.136,0.393,64511.7,60880.7,4.579,1.263,73795.3,3495.79} ,{

1.138,0.642,64117.6,45703.4,5.732,1.252,72444.8,9420.7},{1.146,1.012,21263.3,6647.66,7.115,0.669,11545.7,2376.45}, {1.188,
0.382,44017.6,41611.4,4.801,1.168,43595.5,1311.24},{0.713,0.669,5249.78,4728.93,4.004,0.473,4174.61,594.625},{0.652,1.35

3,24383.8,21327.5,7.684,1.312,48064.2,1024.08}, {1.172,0.094,14744.6,9452.87,2.651,1.1,13236.2,1827.61},{1.133,0.662,7255

5.8,51100.2,5.655,0.817,49567.7,3866.41},{0.896,0.605,61851.3,49831.1,4.293,1.13,82913.6,9366.48},{0.798,0.646,41692.4,17
086.6,3.115,0.411,17652.6,1821.7},{0.873,0.861,6076.12,4001.46,5.466,0.828,5907.13,763.646},{0.899,1.072,55261.1,22972.1,
5.928,0.984,50623.4,4911.34},{1.167,0.477,8241.81,3311.67,3.872,1.369,7442.7,566.497},{1.143,0.872,4061.04,3213.6 1,7.987,
0.612,2474.99,386.575},{1.043,0.726,25614.3,20958.7,5.82,1.023,24675.2,1369.98},{0.85,0.98,21816.1,2037.22,3.88,1.031,164
75.7,1301.56},{1.087,0.873,59792.6,40580.1,6.957,0.799,45163.6,5903.48},{0.892,0.713,39245.1,16890.2,3.705,0.875,28322.1,
576.896},{1.034,1.539,72447.7,7822.69,7.408,1.581,63206.1,1080.99}, {1.475,0.099,63260.8,36779.,3.974,0.787,35456.9,8522.

32},{0.523,1.54,68895.2,32475.,6.599,1.204,128257.,4662.96},{1.182,0.873,11494.5,7502.2,7.121,1.177,10094.5,472.02},{0.86
2,0.874,52735.3,18549.,4.312,1.31,62409.,5469.49},{1.831,0.452,66179.4,18155.2,7.206,0.678,23340.3,6907.6},{0.655,0.901,6

8619.,44889.7,4.657,0.47,55004.,8475.71},{0.446,1.221,45240.2,28802.2,4.737,0.898,80368.5,2472.38},{1.015,0.727,74722.1,3
8268.6,4.824,0.859,55380.7,5617.37},{0.535,0.93,16310.3,9908.09,3.635,1.429,38904.4,2093.78},{1.236,0.792,16454.,1932.81,
5.033,1.08,10356.2,1773.33},10.406,1.336,40293.2,8522.18,3.753,0.911,56987.2,853.952}, {1.063,0.472,4865.36,3155.37,4.029,
1.278,5553.21,607.434},{1.407,0.476,36079.4,26404.3,6.338,1.416,36739.1,4552.15},10.563,0.648,72638.6,66417.6,3.209,0.40
3,66391.9,10561.2},41.034,1.496,53690.,4407.69,7.343,1.048,33215.8,2226.93},{0.676,1.234,47706.6,42054.6,7.309,1.527,114

636.,6967.1},10.927,1.072,73640.3,12029.5,5.031,1.371,75640.4,7822.25},10.932,0.929,16506.5,10806.9,6.024,1.492,24768 3,1
947.44},{1.321,0.769,49129.7,24437.7,7.167,0.852,31157.6,5775.47},{0.551,1.27,13965.9,9646.29,5.912,1.163,27537.8,1217.7

81,{1.116,0.251,70242.,68906.9,3.727,1.185,79515.7,5075.34},{1.22,0.611,58955.3,29772.3,5.413,1.135,52352.9,8869.12} {1 .4
41,0.166,30320.2,22247.8,4.592,0.767,18376.1,4168.26},10.464,1.391,20109.4,12332.,5.909,1.59,61918.6,2554.05},{1.209,0.34
3,7323.05,676.338,2.652,1.074,3660.67,113.748},{1.335,0.31,23841.2,5403.68,3.403,1.453,18574.3,2402.53}, {1.205,0.826,127
75.9,5557.81,6.098,0.806,6728.56,454.975},10.641,1.424,65629.4,11495.3,5.236,1.216,79564.7,3070.21},{0.807,0.975,20496.9,
6791.36,4.375,0.864,15858.9,790.764},10.889,1.417,53207.6,10532.7,7.344,1.019,47879.3,6334.25},{0.48,1.072,5204.22,3021.
42,3.896,0.641,5741.62,125.724},11.261,0.519,21603.5,12494.6,5.13,0.893,13516.4,1210.66},{0.583,1.113,54874.9,11253.9,3.5
89,1.62,98969.9,3641.73},0.992,0.687,60322.1,37405.8,4.649,1.375,72129.5,3314.1},{1.377,0.303,64139.6,55892.8,5.411,0.59
8,30871.7,4352.07},{0.524,1.466,68009.5,27221.3,5.725,1.478,142629.,3497.13},{1.276,0.261,35106.,11947.5,3.366,0.53,1393

1.2,3802.35},{1.226,0.712,25238.8,20151.8,6.85.,0.745,14617.7,655.355},{1.088,0.715,21088.5,1101.69,3.471,1.539,16469.8,62
6.806},{0.658,1.263,60550.9,15561.6,4.857,1.525,96873.4,4420.25},10.572,1.462,39357.7,24562.2,7.396,0.98,64668.8,4354.95

1,10.476,1.047,65566.1,15133.8,2.937,1.331,119676.,3298.12},{1.126,1.342,33408.2,2294.28,7.485,0.709,14943 2,2344.92}, {0.
787,1.01,6118.99,1125.9,3.925,0.96,4672.18,167.118},{1.309,0.032,4575.91,3570.92,3.204,0.689,2396.11,258.375},{1.166,0.21
,42058.5,28583.3,3.198,1.628,53077.4,3487.281,{1.448.0.181,60336.3,5208.38,2.924,0.453,12552.9,2154.92},{1.001,1.283,267

14.5,7798.59,7.546,0.626,13598.9,1731.23},10.776,1.211,21017.6,11774.8,6.284,1.793,39757.2,1071.98},{0.722,1.203,29104.7,
4970.12,4.599,0.82,21733.8,1319.91},10.96,0.392,60106.3,58086.6,3.937,0.566,48650.2,11506.},{0.675,1.18,51086.,10658.,4.3

16,1.72,84998.9,3423.07},10.777,1.002,34113.,25204.,6.717,0.44,24862.5,4912.14},{0.619,1.807,9766.11,1104.52,6.962,1.162,
11284.7,448.128},{1.279,0.123,35924.,14178.2,2.768,1.416,32740.4,4788.58},{2.13,0.114,50613.2,24751.5,7.743,0.437,13401 .,
5540.17},{0.456,0.717,7082.59,6811.88,2.898,0.422,7421.07,563.765},{0.803,0.487,53055.4,45899.4,3.367,0.687,54094.8,9044
871,{1.282,0.671,16110.2,11460.6,6.658,0.791,9191.55,550.416},{1.055,1.154,58489.9,15028.8,6.523,1.79,72118.6,6320.13}, {



288

1.489,0.658,21502.7,13688.6,7.965,1.248,18086.3,2750.86},{0.964,0.85,26591.,4181.14,3.87,1.473,24669.,833.921},{1.089,1.3
22,24668.2,1608.86,6.572,1.263,17364.4,1344.17},{1.155,0.899,66936.4,35128.2,6.818,0.903,46843.7,5013.25},{0.423,2.016,2
8722.6,3915.85,6.834,1.685,66477.2,450.328},{1.462,0.592,9515.75,4809.43,6.693,1.232,7405.68,1149.91},{0.947,1.079,47291
.1,23582.6,6.537,1.307,56384.4,4786.15},{0.771,1.429,21667.9,9450.07,7.245,1.442,31648.9,1341.78},{0.71,1.051,63943.9,340
8.6,3.906,0.606,40125.3,6597.2},{0.917,0.465,66915.4,66360.8,3.819,1.574,118209.,3091.96},{0.458,1.986,14942.7,3784.95.7.
825,1.132,24823.2,543.796,{1.07,0.772,45585.3,44622.4,6.984,0.865,41044.7,3383.59},{0.663,1.184,20798.2,20165.5,7.196,0.
587,20694.9,1373.011,{0.597,0.942,62866.7,8396.12,2.888,0.986,68296.3,5286.68},{1.971,0.109,55411.,36786.8,7.426,0.561,2
2418.2,9069.73},10.98,0.289,34176.9,22023.3,2.655,1.734,51654.3,1726.69}, {1.4,0.758,35845.1,13385.2,7.058,0.799,19023.5,3
935.21},10.666,1.209,73585.5,33918.1,5.438,1.642,148551.,8418.07},{1.571,0.436,48191.2,36627.5,7.49,0.525,18567.4,3874.5
31,{1.223,0.834,66733.5,29495.1,6.719,0.526,27021.2,4738.14},{0.822,0.801,22509.1,19420.4,5.264,1.195,36236.5,3890.87},
1.387,0.086,37520.4,37341.5,4.337,1.596,49752.3,6496.},{0.666,1.698,16160.5,4823.81,7.32,1.761,28356.5,282.238}, {1.468,0.
257,58329.3,49737.8,5.666,0.43,19509.1,3419.35},{0.774,1.022,32950.3,14962.7,5.044,0.54,19460.3,1684.63}, {1.331,0.259,43
099.2,40014.3,5.031,0.773,30016.8,5392.75},{1.068,0.445.25900.9,4827.47,2.748,1.123,17183.3,871.428}, {1.143,0.702,12789.
4,12345.3,6.968,0.554,6952.85,664.46},{1.131,0.943,65266.3,29455.4,6.419,0.49,22228.7,1230.88},{0.668,0.836,27305.4,1772
1.8,3.947,1.206,46252.5,3463.16},{0.894,1.702,25116.7,2019.76,7.505,0.744,11913.5,343.486},{0.915,0.972,32276.8,29426.7,7
245,1.506,58996.6,5374.35},10.557,1.021,56061.3,43899.8,4.477,1.459,134536.,1848.88}, {1.174,0.742,19726.8,2342.49,4.189,
0.838,8380.92,405.121},{0.551,1.367,14377.6,6026.88,5.411,1.334,26417.4,776.033}, {1.447,0.482,53137.3,6039.34,4.331,0.93,
23183.9,3604.99},{0.805,0.815,68590.7,66794.7,5.31,1.585,142953.,6447.93},{1.152,0.926,2846.67,1107.46,6.432,1.005,2055.
01,240.986},{0.774,1.152,4445.2,1609.56,5.336,1.523,6657.28,409.645},{0.512,1.891,46140.7,8427.31,7.724,0.889,57277.3 35
05.65},{1.321,0.083,10205.8,5763.79,3.091,1.553,10466.4,1056.54},{0.543,1.575,30377.7,4431.41,5.337,1.456,49820.9,1325.6
81,{0.765,0.491,57579.3,56547.2,3.432,0.424,41375.3,7393.49},{0.698,1.101,70722.5,68183.8,7.226,0.856,109121.,13427.2} ,{
0.782,1.295,13642.9,8032.88,7.437,1.383,22472.5,1820.4},{0.731,1.003,19609.2,18304.3,5.918,1.328,36109.1,996.918}, {0.748,
1.371,61590.6,27765.8,6.988,1.175,80511.7,5397.34},10.751,1.308,64265.2,34194.2,6.91,1.423,105492.,6569.14},{0.901,0.902,
27270.8,8733.03,4.658,0.64,15473.3,1801.941},{0.905,1.101,71276.2,56289.7,7.634,1.431,115300.,9000.39}, {0.669,0.933,51806
5,11375.4,3.175,1.334,65641.3,1576.63},{1.083,1.193,71652.3,8431.77,6.32,1.426,64233.8,7462.33},{0.509,1.314,10336.1,927
3.41,6.698,0.521,11149.8,496.503},{1.499,0.44,37736.,34019.1,7.575,0.835,26380.1,5599.88},{0.535,1.429,23306.2,7358.22.5.
884,0.721,26260.1,2415.38},{0.584,1.379,11189.3,7605.96,6.621,0.655,10990.1,219.983}, {1.23,0.731,21628.4,20600.4,7.542,1.
37,24289.,594.303},{0.755,0.875,58520.3,23889.9,3.983,1.019,64296.8,5520.24",{0.446,1.222,67517.8,49279.9,4.924,0.78,106
899.,2020.77},10.977,0.309,34310.4,31474.7,3.225,1.458,54564.3,4730.2},{1.387,0.948,59218.6,15646.8,7.363,1.494,48786.3,6
325.13},10.737,0.683,26065.4,19472.3,3.705,1.326,46776.,3991.48}, {1.247,0.095,36848.5,29044.,3.212,1.435,40201.9,2202.73
1,10.613,1.034,35220.9,8397.38,3.406,1.632,60216.1,1189.8}, {1.442,0.614,62631.7,16147.9,5.588,0.977,32258.1,4630.37},{0.7
1,1.45,14122.2,7511.7,7.774,1.009,17929.,1272.61},{1.383,0.865,10598.7,3624.99,7.045,1.638,9490.45,826.194},{1.221,0.278,
39169.3,26793.6,3.819,1.001,29259.1,2024.681,{1.101,0.971,42093.6,11037.5,5.833,1.453,42255.3,5005.3 },{1.255,0.368,42045
.6,18773.8,3.86,1.479,39182.7,2943.25},{1.415,0.617,4979.88,913.13,5.13,0.728,1782.07,227.285},{1.216,0.739,9612.43,7555.
05,7.292,0.942,8119.33,1137.12},{0.789,0.633,5647.66,5486.95.4.185,1.3,10467.4,938.909}, { 1.212,0.679,70804.5,42159.9,6.06
8,1.03,58522.3,8256.19},{0.735,0.388,2602.83,2527.86,2.58,1.242,4934.34,481.618},{0.594,0.579,54115.4,50931.3,2.718,1.788
,166764.,5834.46},{1.498,0.298,45131.1,6302.8,3.851,0.955,21907.7,5040.36},{1.216,0.169,18715.3,16126.3,3.591,0.894, 1408
5.7,1211.6},{1.012,1.038,14362.7,4893.61,6.707,0.632,8722.22,1802.28,{0.907,0.655,60713.1,22828.6,3.442,1.731,86602.4,51
04.46},{1.34,0.231,55997.5,3198.82,2.705,0.541,15144.7,3003.07},41.199,0.599,26849.7,2324.54,3.559,1.247,16014.9,707.4 17
1,10.532,1.279,27595.1,21105.5,6.046,1.783,88657.,3215.66}, {1.14,0.586,57786.1,45055.4,5.326,1.275,59514.7,1610.37},{1.06
5,0.803,20014.5,18460.2,7.485,0.595,14264.3,2564.15},41.179,0.28,40669.,26803.,3.626,0.754,25458.2,3494.48},{0.708,0.792,
63354.2,47836.6,4.083,0.729,62255.1,3279.74},10.636,1.662,17674.4,978.942,6.116,1.473,25211.,1585.86},40.7,0.627,71840.1,
45571.2,3.224,0.401,44011.1,7233.27},{1.103,0.492,8165.1,3307.33,3.714,1.293,7802.5,891.846},{0.525,0.879,24181.,17393.3,
3.587,1.53,67947.4,4034.16},{1.137,0.926,62058.,22875.,6.02,1.668,68573.9,4495.12},{1.493,0.808,52863.,13747.9,7.378,0.64
4,19508.1,4077.68},{0.74,0.696,56521.7,38135.1,3.533,0.754,51594.9,2331.34}, {1.148,0.804,66280.2,18040.,4.9,1.505,57847..
1934.49},10.957,1.097,63859.3,51962.5,7.827,1.05,67479.,2519.47},{0.988,1.286,66760.6,23227.,7.033,1.129,53021.3,990.048
1,10.858,1.176,72348.9,49383.4,7.546,0.482,40504.4,3766.42}, {1.238,0.966,44661.8,18410.3,7.447,0.714,22569.4,3170.69 1, {O.
673,1.304,72864.2,68841.7,7.735,1.704,187105.,3951.3},{0.415,0.974,70866.6,43151.1,3.143,1.443,204216.,2882.15},{0.784, 1.
009,71129.,20150.2,4.51,0.797,56058.9,5893.65},10.832,1.241,11501.2,6513.27,7.249,1.523,19181.9,1555.611,{0.811,0.756,32
310.1,13789.6,3.648,1.511,47948.7,3423.75},41.382,0.673,38904.5,7963.47,5.872,0.428,11200.8,3194.51},{1.163,0.876,22672.
1,10421.,6.312,0.585,9299.99,724.539}, {0.523,0.858,69843.8,65623.7,3.732,1.533,203764.,3009.71}, { 1.449,0.266,69544.6,118
06.5,3.555,0.667,23370.7,4305.17},{1.291,0.777,50867.3,18330.5,6.182,1.131,36578.2,4844.47},{0.727,0.835,26567.5,11218.,3
733,0.659,20124.2,1928.4},{0.746,1.002,68736.4,48844.1,5.951,0.483,49511.5,6859.08},{0.563,1.115,23387.,6524.64,3.716,1.
408,40007.6,1308.27},{0.434,1.063,24711.6,18175.8,3.913,1.218,61288.4,525.09}, {1.288.0.074,40349.2,35479.,3.513,0.669,24
493.7,4692.511,{1.206,0.621,33035.9,4162.98,3.981,1.254,23449.6,3303.04},{0.591,1.242,23489.5,19162.,6.34,0.91,35429.4,12
83.621,{0.666,0.919,14263.4,4114.98,3.379,1.135,17225.9,938.56},{1.049,0.752,38012.7,25830.9,5.716,1.749,61476.8,6090.33
1,10.429,0.874,8520.66,7211.61,3.223,1.188,23085.3,661.211,{0.797,1.332,43553.2,8079.17,6.147,0.695,28907.5,3510.59}, {0.8
27,0.551,62783.7,49858.4,3.418,1.643,114832.,2263.41},{1.338,0.715,46972.3,19032.2,6.099,1.714,47024.6,3772.63},{0.907,0.
548,53699.8,35688.5,3.654,1.085,60398.5,5352.48},0.886,1.193,50873.8,37635.9,7.862,1.57,86809.6,5031.17},{0.422,1.29,62
440.5,61942.5,6.1,1.713,273317.,8211.86},{0.727,1.669,17024.9,4566.21,7.533,1.633,25927.4,783.505}, {1.255,0.455,56273.6,5
5110.3,5.792,1.614,73633.7,1721.09},{0.747,1.,21890.8,13453.6,4.949,1.345,32389.7,365.507},{0.547,1.656,73364.2,7759.15,5
.758,1.763,147436.,6656.28},{1.316,0.542,56686.3,54988.8,6.874,1.61,72740.8,3670.44},{0.677,1.947,11671.8,1029.51,7.715,1
249,12296.4,251.104},{1.399,0.7,73977.6,46413.6,7.484,0.955,48067.8,5613.55},0.622,0.999,50478.4,27160.8,4.306,1.127,79
982.4,5387.56},{0.651,1.335,38426.5,23891.5,7.517,0.607,38513.2,4680.93},0.506,1.459,34727.3,29371.5,7.849,0.889,66257.
2,4066.63},{1.326,0.9,56615.8,21160.6,7.073,1.188,39334.9,3368.57},40.89,1.114,19262.4,9710.75,6.454,1.663,31335.8,2638.6
31,10.412,1.636,10242.8,4443.01,6.162,0.768,14251.7,198.977},{1.023,1.166,24256.9,8256.62,7.028,1.292,25110.3,2924.85} ,{
0.772,1.412,38927.5,6356.39,6.786,0.481,20020.7,3110.38},{1.528,0.091,4122.32,2802.01,4.446,1.085,3051.77,583.961},{1.01
1,1.413,21168.1,3538.13,7.266,1.578,21816.3,1502.49},{0.736,1.276,31237.7,3850.29,4.727,1.395,36015.2,1504.49} , { 1.048,0.7
16,51045.4,4164.66,3.509,0.613,18241.2,1595.86},{1.675,0.424,30387.9,18996.5,7.681,0.881,18445.1,4861.7},{0.482,1.219,12
266.2,8063.54,5.084,1.486,34834.8,1549.881, {1.112,0.957,4844.83,892.369,5.563,0.81,2596.02,362.112},0.532,0.969,70973.2,



289

34051.1,3.831,0.404,51356.2,6042.38},{0.72,1.083,65515.6,47708.4,5.907,0.988,86495.2,5080.55}, {1.099,0.443,35270.8,24091
7,4.18,1.074,34769.9,4805.58},{0.829,1.289,71404.,36926.6,7.43,0.773,60251.4,5494.45},{0.667,1.264,4931.37,2789.34,7.175,
0.405,3325.13,509.111},{0.744,1.447,9884.99,3880.84,6.983,1.658,16708.4,703.253 },{0.818,0.732,18443.7,15540.8,4.453,1 38,
29539.9,613.0151,{0.779,0.908,3969.78,2280.11,5.028,0.655,3349.99,462.6941,{1.297,0.705,50763.4,5730.35,5.033,0.686,2 134
8.,5070.241,{0.818,0.827,66433.3,32804.6,4.444,0.46,34768.5,4588.6},{0.434,1.188,40598.9,33411.9,5.03,0.62,57482.7,1986.3
71,{1.253,0.193,35488.8,28876.1,3.841,0.997,29270.,3428.16},{1.061,0.391,65795.3,62193.3,4.51,0.533,46252.5,11917.5},{0.7
49,1.134,68811.7,61974.,6.814,0.919,82860.6,1543.71},{1.217,0.099,66156.3,55869.5,3.196,1.688,92485.4,7549.55},{1.313,0.9
61,3786.72,819.443,7.083,1.004,2373.16,454.246},{0.761,0.911,65860.8,29742.,4.28,1.605,114076.,8339.95},{1.278,0.8 12,722
7.34,2771.25,6.372,0.69,3142.96,344.617},{0.672,0.737,19932.4,14841.1,3.567,1.498,41751.6,1967.88},{0.79,1.409,41353.2,11
473.1,6.526,1.765,65925.5,3674.32},10.935,1.073,71978.,54083.6,7.527,0.489,38172.9,3326.68}, {1.132,0.661,4681.37,1268.74,
4.206,1.5,4346.76,321.002},{0.859,1.1,45452.8,43836.3,7.685,0.98,53591.5,1634.25},{1.118,0.853,21557.7,7829.63,6.248,0.57
4,11275.7,2714.2},{1.629,0.157,9857.57,5287.8,5.044,0.428,2702.49,692.044}, {1.206,0.017,34651.8,33816.2,2.942,1.669,5354
3.2,6139.2},{0.424,1.56,27042.2,5288.67,4.909,1.431,58656.6,1449.38}, {0.882,0.719,33345.4,30501.9,5.022,1.777,69121.4,343
3.14},{0.788,0.889,37800.5,34963.1,5.547,1.545,76100.3,3070.33}, {1.388,0.012,22439.9,9659.2,2.791,1.144,15532.3,2306.2} ,{
0.943,1.276,19801.9,8052.82,7.306,1.655,27485.6,1821.33},{0.668,1.444,20656.4,9939.8,6.686,1.644,38733.7,547.632},{1.087,
0.693,73928.6,50567.,5.38,0.992,59286.8,1909.23}, {0.668,0.979,50795.7,30771.2,4.703,0.964,68959.,5872.5},{1.091,0.771,410
6.17,1099.85,4.768,1.163,3447.78,505.091},{0.52,1.044,62179.1,56811.2,4.938,1.587,201424.,9998.92},{1.318,0.16,38489.5,18
817.9,3.262,0.981,23055.7,1647.19},{0.543,1.109,27923.2,16891.4,4.451,1.573,67589.4,1319.43},{1.255,0.218,18687.5,5513.0
4,2.812,1.79,17960.,664.783},{0.637,1.342,2394.47,802.672,5.997,0.518,1626.68,163.584},{1.129,0.502,66729.6,25314.1,3.959
,0.42,22323.9,4293.03},{0.61,1.055,4067.37,3821.92,5.947,0.897,7010.27,657.471},{0.551,1.012,70132.,5727.61,2.711,1.37,99
677.6,2860.36},{1.284,0.183,65319..21911.8,2.931,1.297,53324.9,8694.77},{0.565,1.553,23334.2,16262.8,7.85,1.303,48442.1,1
177.5},{1.818,0.214,6174.1,4450.31,7.626,0.427,2194.06,899.464},{0.71,1.799,7006.68,1201.77,7.472,1.486,8829.07,109.88}, {
1.263,0.276,71900.4,28917.4,3.329,1.365,57378.3,2638.48},{1.737,0.581,59323.6,14255.9,7.453,0.425,13849.9,4179.14},{0.41
7,1.298,17033.9,13552.7,5.527,1.392,55256.7,1680.62},{0.415,1.165,52594.,21434.4,3.607,0.972,91044.6,1870.72},{0.823,0.68
2,59338.9,28007.1,3.407,0.872,49585.1,2375.34},{1.034,0.605,11037.5,7206.58,4.484,1.43,13195.,458.311},{1.175,0.935,6 103
0.5,18823.8,5.953,0.972,35323.1,1684.39}, {1.255,0.639,45657.9,2682.42,3.879,0.506,10429.8,586.809}, {0.578,1.522,10884.1,5
158.94,7.123,1.189,19268.6,1203.63},{0.837,0.471,17931.1,16336.8,3.278,1.521,32009.7,693.487},{1.065,0.612,66783.4,9524.
3,3.267,1.241,47406.8,2340.11},{0.882,0.72,45918.4,8478.58,3.096,1.586,51866.1,2145.22},{0.734,1.457,72300.6,30253.1,7.11
2,1.23,93632.1,3916.1},{0.624,1.451,31520.1,19460.7,7.33,1.708,76903.6,3298.86},{1.213,0.395,4161.98,4106.87,5.176,1.376,
4961.,237.4851,10.881,0.472,67471.8,58427.8,3.631,0.645,56467.8,8228.66},{0.662,0.535,15446.1,12386.7,2.684,1.045,24471.
6,1809.19},{1.229,0.363,70385.,38588.4,3.964,1.106,52746.,3250.56},40.714,1.408,14307.6,6930.45,7.24,1.355,23392.3,1644.8
4},11.089,0.662,67970.2,44746.7,5.378,0.7,43302.3,5444.62},{1.092,0.88,52821.2,21432.9,5.491,1.388,48454.2,918.732},{0.75
6,1.283,55725.6,29166.9,6.856,1.26,82553.5,6415.76},11.083,0.997,46559.1,28117.2,6.977,1.598,56453.7,968.766},{1.235,0.62
9,28008.4,23575.7,7.347,0.404,12833.1,3516.57},{1.127,0.49,64649.1,62637.9,5.714,0.409,32956.3,8148.11},{0.607,1.102,242
27.1,20340.7,5.492,1.638,63170.1,1623.04},{0.536,1.463,30803.8,18679.1,7.121,0.664,36451.6,2474.46},{0.687,0.924,61894.2,
40664.7,4.5,1.484,122660.,7195.54},{0.79,0.649,39400.1,34299.4,4.146,0.513,28646.4,3374.08}, {1.54,0.629,60026.9,5450.06,5
534,1.014,28358.,5691.28, {1.607,0.753,74710.1,10309.9,7.304,0.513,21096.8,6133.86},{1.248,1.254,27418.8,4104.69,7.314,1
.583,20918.3,637.175},{0.832,0.656,63707.4,12309.,2.708,1.096,53963.4,2825.14}, { 1.162,0.688,64859.5,9732.35,4.042,1.467,5
1787.7,3673.38},{1.112,0.616,70922.9,65389.9,5.876,1.326,88910.2,6007.7},{0.911,0.602,42988.6,35540.,4.297,1.656,7841 4.9,
5289.24},{0.404,1.588,21168.2,9448.17,5.909,1.463,58353.7,1003.35},{0.971,1.61,10989.,1339.45,7.573,1.484,9697.64,163.95
1,{1.479,0.137,74111.,45485.8,4.269,0.79,38823.,6597.81},{1.146,1.103,41092.4,18565.1,7.546,0.714,20026.5,982.769}, {1.301
,0.606,72076.9,30719.5,5.408,1.49,69174.4,8373.5},{0.84,0.982,67379.9,60954.,6.914,1.157,107713.,12253.1},{1.192,0.143,16
311.,11621.9,3.071,1.515,19757.,1910.15},{1.06,0.942,71354.1,49310.4,7.155,1.303,85594.3,7947.77},{1.407,0.218,11121.5,12
83.9,3.032,0.443,2300.99,340.885},{0.594,1.222,63417.4,18324.5,4.426,1.731,129031.,4935.96 }, {0.483,1.462,50285.1,24206.1,
5.823,1.583,130691.,3499.25},{0.442,1.303,24518.3,19311.5,5.581,1.059,55102.5,1069.58}, {1.188,0.687,58353.6,39376.2,5.91
7,1.126,47838.3,1196.51},{0.942,0.375,11281.2,10143.3,3.393,1.472,19052.9,1947.48}, {1.18,0.299,61051.1,27744.7,3.248,1.55
6,66831.,7367.82},11.17,0.586,20223.6,19246.,6.075,1.241,21951.9,829.493 },{0.526,0.704,37891.,26441.8,2.668,0.733,48964.7
,2523.46},10.513,1.321,14196.5,782.281,3.744,1.349,21566.,843.855},{0.693,0.865,73456.5,4286.5,2.692,1.329,83002.5,5257.5
91,{0.532,2.025,15962.2,805.915,7.271,1.501,25829.6,768.742},{1.045,0.545,30037.,13200.2,3.771,1.36,32127.2,3175.66 },{0.7
42,0.888,42827.9,26242.4,4.387,1.372,67912.3,2589.},{1.123,0.437,49709.9,2763.86,2.658,1.556,41935.4,4716.97},{1.222,0.59
9,65999.7,5450.91,3.594,1.71,51053.7,890.375},{0.984,0.359,44608.3,38754.2,3.405,1.609,73078.1,4162.94},{0.958,0.974,682
55.5,57208.,7.066,0.553,39167.6,1994.03},{0.97,0.767,55186.8,15215.4,4.313,0.475,22914.4,4102.71},{0.481,0.913,26778.3,10
301.8,2.765,1.066,43610.4,1299.42},{1.194,1.005,56019.9,27596.2,7.593,1.205,48391.4,4399.95},{0.817,0.67,19230.7,9470.42,
3.36,1.742,32471.3,1347.42},{1.103,0.45,66729.9,48249.8,4.243,1.259,72370.9,5636.21},{1.049,0.422,7311.35,4935.79,3.664,1
316,8151.57,400.1281,{0.644,0.774,42819.,27251.2,3.389,0.445,26021.1,1160.44},{0.508,0.718,73715.6,54177.7,2.616,1.584,2
02590.,1931.76},{1.16,0.22,19721.4,9937.87,3.005,0.673,11706.8,2846.38},0.646,1.316,60387.2,8808.54,5.139,0.772,53963.8,
6289.68},{1.271,1.01,66168.2,25132.5,7.458,1.294,51905.7,3902.5}, {0.569,1.575,52309.2,29411.9,7.631,0.793,63441.9,2729.6
11,10.735,0.769,73916.9,45562.9,3.731,1.655,142540.,5324.65},{0.743,1.148,47266.1,7267.75,4.166,1.567,59055.,919.238 }  { 1.
165,0.742,5373.11,5264.8,7.35,1.78,8747.88,476.828},{0.479,0.887,70051.9,21880.1,2.548,1.565,163084.,6717.14},{0.462,1.66
8,18625.3,10285.9,7.693,1.228,44298.9,2095.57},{0.899,0.883,63379.3,53873.3,6.233,1.218,92195.3,8581.97},{0.927,1.48.413
58.1,5455.68,6.654,1.787,46836.8,974.18},{1.408,0.658,19650.9,9149.54,6.577,0.716,8768.11,1181.95}, {0.808,1.428,58265.9,1
4046.8,6.716,1.709,89176.3,6770.681, {0.636,1.707,15284.,4413.56,7.594,1.8,31536.5,1570.8},{0.715,1.012,35859.4,17073.8.4.
815,1.042,46290.3,4553.88,{1.107,0.527,71994.,.8121.98,2.98,1.627,60459.6,1314.35},{0.787,0.942,37376.6,32532.2,6.071,1.1
72,62454.4,6537.21},{1.121,1.145,42767.9,16544.2,7.322,1.351,38493.3,1839.55},1.168,0.862,58518.3,23402.7,5.939,1.783,6
8731.1,4533.62},{0.733,1.589,71416.2,18887.,7.561,0.622,46039.3,3724.37},{1.164,0.488,65047.5,6754.42,3.506,0.413,20798.
9,6715.77},{0.871,0.59,22615.7,18766.,4.001,1.4,36111.7,2144.42},{0.645,1.29,54660.8,30244.1,6.414,1.23,96777.9,7951.19},
{0.956,0.427,24032.5,15147.4,3.145,1.338,28873.5,1200.81},{0.896,1.153,39888.,10516.6,5.529,1.379,42754.9,2422.81},{0.82,
1.702,43015.2,3797.79,7.543,1.385,46154.8,3281.041,{0.825,0.722,63153.9,51091.,4.544,1.232,97134.1,8288.25},{1.269,0.205,
2856.31,2421.15,4.06,0.425,970.53,85.923},{0.677,1.403,20163.5,5247.37,5.814,1.794,38062.7,2159.08 }, {1.118,0.794,59809.9,
19252.3,4.856,1.358,49304.9,971.046},{0.757,1.548,3622.82,385.475,6.576,0.731,2322.83,198.04},{0.576,1.247,16916.3,9012.
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58,5.473,1.426,36575.5,2173.51},{0.778,0.797,17724.6,959.028,2.681,1.399,17874.8,747.812},{1.401,0.103,59678.4,35988.8.3.
701,0.635,30086.9,8142.68},{0.758,0.884,56821.1,11778.,3.373,1.262,62482.1,3402.51},{0.849,1.577,55921.3,16535.2,7.8,0.70
6,31631.2,794.729},{1.274,0.5,30028.4,17629.9,5.39,0.85,21318.,4537.47},{0.712,1.737,13717.9,921.559,6.862,1.132,13063.9,
661.164},{1.452,0.49,30734.3,6920.7,4.973,0.885,15573.1,3523.93},{0.978,0.325,9105.88,5580.2,2.743,1.745,13551.1,391.112
1,10.925,0.624,57539.1,56214.7,4.853,1.418,94198.2,5301.53},{1.416,0.26,5399.18,2760.34,4.537,0.567,2441.5,748.095},{0.42
1,1.488,11674.3,8000.57,6.367,0.405,10052.9,217.954},{0.443,0.884,34653.3,33685.,3.642,1.293,109489.,4940.71},{0.541,1.00
5,65783.5,16713.5,3.314,0.805,74100.1,6626.69},{0.548,1.089,38938.4,25478.3,5.014,0.472,34569.5,3446.39},{1.152,0.986,57
662.9,17592.2,6.098,0.931,32502.9,1497.93},{0.523,1.26,15391.6,4121.84.,4.657,0.745,17655.1,1721.36},{1.303,0.261,4275.91,
3694.48,4.569,1.451,4636.36,187.717},{1.105,0.834,22043.2,16271.9,7.222,0.578,12973.,2162.66},{ 1.355,0.126,13646.4,9870.
94,3.798,1.526,15006.6,1696.47},{1.155,1.138,25089.7,6583.92,7.191,1.548,25699.4,3004.01},{0.911,0.728,64595.1,61259.1,5.
407,1.018,77679.6,5282.82},{1.566,0.295,60189.1,55233.4,6.904,0.908,43655.3,9349.36},{1.254,1.138,37587.1,5964.04,6.755,
1.209,22192.,841.671},{0.692,0.916,20842.2,1074.67,2.881,1.071,19125.1,1343.02},{0.862,1.487,64784.6,15529.9,7.493,0.573,
31691.1,2715.97},{0.865,0.539,24420.2,20196.1,3.693,0.54,15184.7,980.016}, {1.181,0.093,7422.42,6882.44,3.141,1.59,10924.
4,1258.641,10.461,1.35,16565.4,2712.73,3.996,1.194,27025.1,854.534},{1.019,1.253,27649.,9737.38,7.06,1.045,19830.8,426.05
1},{0.517,1.749,28818.7,6215.41,6.457,0.579,20758.,437.748 },{0.947,0.829,5013.92,2645.82,4.959,0.532,2311.13,119.01},{0.4
77,1.242,8652.43,4746.47,4.975,0.515,8325.47,481.657},{0.608,1.027,2225.03,225.162,3.388,0.545,1386.08,164.778},{0.697,1.
397,54401.6,24616.2,6.686,1.793,112063.,5189.83}, {1.168,0.687,48240.2,33982.,5.955,1.693,63554.4,3094.61}, {1.34,0.51,462
01.5,24451.2,5.415,1.588,48842.3,5872.35},{1.109,0.305,5489.71,1828.1,2.701,1.713,6139.62,439.943},{1.152,0.989,72308.7,2
2699.2,6.4,1.309,63380.7,6584.37},{1.132,1.243,53809.,15285.3,7.813,1.715,62315.1,6464.56},{0.969,0.53,41021.9,4141.8 2.6
08,1.246,34634.1,4425.},{1.367,0.282,66682.4,15796.8,3.427,1.601,55494.8,6574.93},{0.826,1.382,64948.4,13662.1,6.162,1.48
6,77573.9,3735.55},{1.016,1.214,12375.7,6055.99,7.62,0.752,7301.44,306.636},{0.602,1.408,808 1.04,5989.23,7.646,1.348,182
91.7,1172.73},{1.008,1.157,74386.6,21015.,6.177,1.151,58297.,2469.69}, {0.778,0.873,56149.1,9420.1,3.254,0.735,32778.1,120
0.53},{0.418,1.764,3332.37,563.457,5.881,0.974,4928.76,128.492},{0.814,1.578,70001.3,20125.8,7.973,0.852,54726.4,3855.01
1,11.049,1.03,60301.4,32716.1,7.344,1.061,59147.6,8124.09},{0.541,1.169,34953.6,33186.8,6.013,1.494,104381.,4921.95},{1.3
4,0.527,22123.4,21814.,7.452,0.537,11653.6,2394.33},40.54,1.185,27712.8,11628.6,4.302,1.673,63460.5,1233.46},{1.037,0.888
,10401.,3769.19,5.178,1.283,9421.07,473.6},{0.639,1.033,4655.14,906.201,3.405,1.441,6529.35,154.631},{0.432,1.539,65348.2
,4161.66,4.303,1.638,141199.,3427.52},{0.576,1.728,2762.53,696.155,6.765,1.378,4261.93,54.187},{0.735,0.703,9017.28,5766.
75,3.531,0.813,9084.85,626.6441,{0.914,1.345,14671.2,6976.92,7.719,0.848,10639.7,349.822},{0.752,1.209,64552.1,44234.5.6.
61,1.309,99437.2,2660.87},{1.525,0.262,43851.3,12793.8,4.251,0.782,18143.2,3364.98}, {1.159,0.668,48503.,42137.9,6.443,1.1
81,51629.3,4248.28},10.873,1.522,50208.,2981.4,6.155,1.365,42803.1,694.425},{0.723,1.415,14908.9,8346.67,7.386,1.476,254
90.,903.122},{1.242,0.027,18143.4,18033.,3.195,0.86,12903.5,381.194}, {0.808,0.808,57154.9,31307.4,4.69,0.495,37674.8,7073
43},11.186,1.141,69129.3,21736.6,7.332,0.939,38944.5,2041.891,{1.198,0.861,60069.8,19192.7,5.773,1.674,61106.7,4243 .42},
{0.686,0.699,9528.3,6289.43,3.208,1.092,12946.,.250.636}, {1.135,0.075,74020.,71248.1,2.881,1.195,87680.4,10862.4}, {1.51,0.
852,54873.4,9395.24,7.391,0.633,19236.4,4527.58},{0.466,1.651,31012.6,11369.1,6.626,1.536,79558.3,3492.85 ", {0.895,0.284,
59911.9,56861.8,2.799,1.053,81167.6,10807.9},{0.959,0.943,22826.9,17664.7,6.503,1.758,38755.5,1121.72},{0.793,0.328,1067
2.2,10079.9,2.506,1.021,14984.6,1360.56},{0.478,1.198,37512.4,25612.9,5.177,1.225,94951.7,6220.53},{0.848,1.422,50369.4,5
197.81,6.398,0.75,30655.8,3329.95},{1.031,0.782,30391.9,19869.3,5.651,1.51,41380.4,3322.95},{0.764,0.819,14026.2,9180.71,
4.37,1.121,19354.6,1523.74},{0.705,0.894,18207.5,4771.76,3.638,0.531,11058.6,1483.78},{0.497,1.385,15097.7,11655.7,7.255,
0.697,23697.2,2080.47},40.796,0.849,23035.5,11860.3,4.341,0.846,21305.8,1808.71},{0.548,1.481,65321.6,6547.32,4.842,1.28
3,94486.3,4447.82},10.67,1.041,11745.3,2441.06,3.624,1.36,15219.,476.822},{0.965,0.687,24615.4,10136.7,4.009,1.581,32106.
5,2696.68},{0.665,1.335,50877.4,46741.1,7.859,1.672,129451.,3373.54},{0.937,0.811,67591.,34913.6,4.892,0.758,47959.6,453
8.92},{0.42,1.013,45247.5,26734.9,3.33,1.76,157490.,2983.88},{0.56,1.639,5908.9,3267.21,7.895,1.298,11616.2,399.851 },{ 1.4
03,0.437,20244.1,9712.17,5.3,0.965,13335.9,2634.96},{0.986,1.205,57207.6,12451.1,6.358,1.458,61820.,6438.27},{0.523,1.651
,50288.8,14666.9,6.244,1.327,86058.,1442.41},{1.142,0.281,59416.9,37786.9,3.376,0.665,32127.6,3446.51},{0.65,0.851,3438.8
3,931.406,2.899,0.776,2681.43,52.5341,{0.62,0.769,30796.5,15298.3,3.049,1.324,55694.7,4043.63},{0.85,1.186,13171.,4527.24
,5.986,0.715,8618.45,704.036},{1.154,0.351,56331.9,16296.8,3.057,0.813,31883.8,5500.16},{0.468,1.,16749.4,3170.76,2.655,1.
385,31597.2,1039.27},{1.021,1.048,14107.1,8280.55,7.092,1.121,13698.6,939.122},{0.687,1.104,47639.1,3234.3,3.667,1.453,6
1720.5,4423.6},{1.515,0.569,29852.3,17051.,7.352,0.57,11813.6,2527.5},{0.952,0.876,7395.,6762.89,7.181,0.882,8606.14,1410
33},10.623,1.347,39882.5,14366.,5.698,0.776,38795.8,2427.04},{1.324,0.632,67501.3,46742.6,6.618,1.134,53746.4,3888.6 1}, {
1.125,0.237,52898.,18722.9,2.506,1.263,40982.6,759.826 '}, {1.463,0.608,9867.28,3376.22,6.504,0.499,3388.29,945.106 }, {1.236,
0.912,27256.2,6889.54,6.779,0.632,12957.6,3098.95},{0.878,1.199,15512.9,854.692,4.748,1.674,17079.9,898.958},{1.08,0.494,
23669.1,21493.7,4.727,1.74,37113.6,610.673},{0.881,0.716,20693.4,10365.8,3.888,1.531,28499.5,1090.7}, {1.11,0.684,66500.3,
31089.9,4.743,1.258,56872.6,1250.38},{0.498,1.071,15509.1,10232.8,4.365,1.482,43245.9,2402.76},{0.809,1.112,58808.7,1487
3.8,4.722,0.627,30091.,935.719},{0.768,1.095,45364.6,44752.3,7.094,1.377,86671.9,3427.82},{0.946,1.002,42415.,37881.9,7.6
28,0.851,41686.7,3657.98",{0.814,0.878,23986.,13592.1,4.654,1.678,42481.7,2473.24},10.868,0.731,20727.4,16567.9,4.805,1.6
81,40741.9,3264.77},{0.877,1.719,68607.3,4338.96,7.28,0.999,42988.,765.137}, {0.905,1.086,55802.5,28841.1,6.3,0.721,37635.
4,2464.92},10.884,0.507,56005.9,16803.6,2.547,1.267,55214.8,2378.77},{1.205,1.129,28576.8,2940.62,6.386,1.535,23336.3,22
43.7},10.513,1.604,64602.3,4702.48,5.072,1.63,120856.,4209.07},{0.843,1.3,71670.7,32840.6,7.036,1.299,89563.4,5124.51}, {0
99,1.15,24939.6,3156.8,5.462,0.605,9700.,728.12},{0.436,1.611,36513.5,15399.2,6.047,0.901,55299.9,584.659*,{1.372,0.914,7
3770.,15823.6,6.757,1.688,66411.7,8480.13},{1.117,0.539,38627.8,3539.58,3.305,0.716,18515.2,4076.83}, {1.154,0.723,6797.1
6,1897.73,4.789,0.479,2134.03,259.665"},{0.749,0.956,56305.8,50974.3,5.835,0.692,55783.8,3828.53},{1.287,0.28,70175.2,365
87.,3.847,1.109,56209.,9227.39},{1.205,0.808,51415.7,18152.5,5.783,1.556,52831.1,5944.63 },{0.997,0.546,66172.3,53178.4.,4.
647,0.869,66870.8,11671.1},11.289,0.01,2386.46,1481.41,2.729,1.642,2823.04,363.897}, {1.449,0.297,30897.8,24851.2,5.689,0.
65,15632.5,2847.67},{0.717,1.088,47775.3,5125.21,3.955,0.887,39289.5,3764.16},{0.527,1.699,38425.8,15813.1,7.885,0.842,5
2561.5,3543.79},{1.016,0.466,39989.5,21136.,3.541,0.972,35567.5,5176.25},{0.862,1.15,29435.7,17195.6,7.097,0.736,24571.1,
2801.65},{1.227,1.122,69299.5,25420.4,7.964,0.651,28854.7,2576.55},10.502,0.891,70199.5,56337.2,3.508,1.343,171737.,1412
96,10.497,1.016,34960.9,4303.68,2.645,0.792,33156.2,942.986},{1.093,0.216,13308.6,11001.8,3.202,0.957,12628.2,1820.19},
{0.716,0.711,12990.1,2208.31,2.61,0.478,6230.36,790.783},10.427,1.013,6123.64,1806.47,2.853,1.512,15637.2,746.179},{1.10
4,1.088,71316.3,20379.6,6.961,0.95,51861.9,8344.92},{0.497,1.653,43097.5,14915.6,6.588,0.473,30293.6,1026.04}, {0.604,0.66
7,24364.9,20313.9,3.029,1.636,64376.5,2487.51},{1.449,0.696,8558.49,3691.57,7.247,0.898,5185.09,1129.11}, {1.388,0.438,63
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692.9,6682.93,4.099,0.456,17656.2,5312.39},{1.016,1.115,37334.1,17128.2,6.709,1.294,36135.,954.511},{0.794,0.57,65443.7.3
9491.9,3.138,0.658,50313.3,5079.79},{0.932,1.629,30088.,4669.7,7.796,0.934,18483.4,585.815},{0.796,0.429,45051.5,29217 4,
2.691,0.502,30559.4,5645.33},{1.203,0.695,34091.6,12824.6,5.414,1.009,25703.2,4683.47},{1.091,0.319,69878 .2,54597.3,3.53
4,1.463,84917.1,1351.52},{0.528,1.598,15639.6,8860.22,7.675,1.749,46415.8,2340.29}, {1.628,0.412,13628.8,7717.47,6.987,0.5
6,5166.6,1338.05},{1.174,0.795,23119.1,3950.67,4.645,1.032,12785.2,686.653},{0.526,1.489,2086.74,1273.14,7.132,1.595,588
2.96,331.528},{0.91,1.307,66093.4,9380.72,5.894,1.578,72678.5,4251.68}, {1.302,0.564,46519.6,42105.1,7.427,0.52,25952.7,68
00.75},{0.655,0.909,21579.4,10396.,3.762,1.036,27519.8,1338.59},{1.169,0.58,9759.46,1128.82,3.442,1.517,7336.26,232.212},
{0.979,0.316,39968.7,39016.3,3.361,1.225,53996.9,3958.76},{0.907,1.096,61121.3,44518.2,7.118,1.322,82440.5,3407.65},{1.6

23,0.118,53956.1,29824.8,4.787,0.807,27919.9,6865.63},{0.715,1.621,59994.5,12601.6,6.958,0.933,52185.9,2289.16}, {0.756,1.
107,27810.,24140.6,7.374,0.708,31382.8,4073.68},{0.51,1.034,50305.,9903.16,2.943,0.893,55996.2,1684.48}, {0.87,0.598,5565

4.8,42066.2,3.819,1.11,64753.4,1836.},{1.285,0.625,33523.1,29648.8,7.221,1.343,39394.8,5151.96},{0.845,0.974,8987.58,2709
.07,4.528,1.481,11494.2,802.023},{0.975,0.762,53044.3,48544.3,6.036,1.149,67869.4,5772.42},{1.244,0.692,25593.8,10054.7,5
305,1.382,21110.8,1043.13},{0.988,0.496,6668.82,854.285,2.528,1.666,6797.07,377.47},{1.222,1.1,52394.2,17417.3,7.386,1.0
32,31877.2,1678.1},{1.,0.918,16064.1,13534.5,6.89,1.113,17322.1,595.51},{0.603,0.778,33559.3,24765.6,3.379,1.106,56341.6,
1762.74},10.629,0.925,46711.6,42816.3,4.789,1.763,136119.,6090.94}, {1.704,0.447,25083.4,4164.71,6.081,0.453,6518.91,2345
.99},{1.013,0.403,13691.7,8052.41,3.19,1.245,13691.8,296.052}, {1.253,0.982,59396.,13005.3,6.387,1.771,58555.2,5333.73},{1
.001,0.927,11126.4,3445.45,5.216,1.142,9840.52,1056.32},{1.192,0.552,45673.1,24476.7,4.871,1.155,39957.6,4857.82},{1.112,
0.263,22040.6,15420.5,3.337,0.492,10327.9,1834.49}, {1.124,1.172,3738.47,1330.8,7.845,1.363,3787.92,474.72},10.55,1.282,32
952.3,11913.7,4.608,1.321,55207.2,622.474},{1.312,0.71,32109.2,25501.7,7.567,1.38,33868.2,2825.64},{0.869,0.612,47258 8,5
796.29,2.581,0.934,32679.6,3119.73},{0.466,1.363,34914.9,34581.9,6.862,1.776,140265.,3209.85},{1.207,0.773,5091.24,4604.
17,7.6,1.393,5961.83,285.053},{1.008,0.588,29383.9,16248.,4.042,1.113,27360.3,1690.19},{1.137,0.843,61729.,19049.5,5.589,

0.496,22136.7,3327.91},{1.151,0.757,69273.1,13921.6,4.724,1.109,50086.9,7560.52},{0.953,1.094,25179.2,2432.04,4.946,0.95
7,16298.2,1567.62},{0.407,1.794,8817.94,4201.41,7.338,1.336,22304.3,306.886,{1.373,0.3,61584.7,22145.4,3.872,1.768,6143

2.4,6819.93},11.19,0.218,13896.3,8959.84,3.335,0.655,7405.17,1037.15},{0.773,0.756,9376.38,2570.15,3.298,0.603,5847.03,81
4.541},10.851,0.475,3684.,1722.44,2.668,1.119,3980.83,341.163},{1.045,0.386,45292.4,23130.7,3.262,0.511,20798.,3471 .44} ,{
1.287,0.337,33815.7,24128.7,4.601,1.326,33531.2,3270.42},{0.984,0.578,67089.,30151.2,3.809,0.565,34945.9,5477.43}, {1.088,
0.487,66709.1,22542.2,3.383,0.416,18474.5,1194.96},{1.057,0.832,53466.1,37707.4,6.419,1.302,65012.3,6394.47},{0.68,0.726,
66624.8,65056.3,4.263,0.931,110132.,13075.1},{1.128,0.632,32052.2,21957.9,5.525,1.104,31763.6,4184.93},{0.812,0.898,2705
4.9,19377.6,5.29,1.696,54979.6,4216.75},{1.088,0.886,74878.5,45868.2,6.521,1.52,94036.8,6895.63},{0.58,1.376,32216.,21790
8,6.454,1.486,70476.8,634.531},{1.008,0.922,30415.8,21853.9,6.689,1.469,42845..3287.17},{1.1,0.178,67220.5,46180.6,2.77,1
457,81241.2,5747.84},{0.764,0.691,52972.,49980.3,4.615,0.564,49971.4,8282.74},{0.973,0.987,30647.8,6187.56,4.689,1.661,3
2975.4,1036.87},10.696,0.803,40106.1,37536.8,4.932,0.52,38080.2,5761.73},{0.709,1.264,7839.64,4518.12,6.5,1.604,15692.7,9
09.983},{1.115,0.181,67717.8,42284.4,2.769,1.472,84387.8,10922.1},{0.88,1.057,68040.4,48789.8,6.496,1.097,74934.7,1362.5
31,{0.546,0.903,64641.3,39974.8,3.587,1.508,161245.,9302.11},{0.966,0.385,46617.8,21469.,2.723,0.984,38345.3,3090.59}, { 1.
305,0.359,34180.7,25683.8,5.161,0.73,22713.9,5254.13},{1.331,0.791,19196.9,8152.87,6.558,1.757,19579.5,1189.79},{1.193,0.
722,4763.56,2459.95,6.089,0.844,3317.19,591.012},{1.173,0.407,48270.2,39240.4,4.579,1.093,43614.9,2469.32},{0.997,0.874,

16866.8,2253.26,4.084,0.951,9825.74,513.825},{0.852,1.246,29219.8,2098.48,4.802,1.306,24978.6,601.383 },{1.02,1.576,44485
9,2747.19,7.863,1.345,37427.9,3576.63},{1.023,0.602,73306.9,61084.5,5.038,1.558,117356.,11628.2},{1.09,0.508,22389.3,205
06.3,5.1,1.363,31408.3,3747.71},{1.185,0.545,27532.9,21358.5,5.49,1.281,30123.7,3023.09},{1.155,0.65,15137.7,10941.3,6.08
5,0.648,9395.4,1631.18},40.693,1.697,43177.7,4654.89,7.01,1.541,63430.9,4620.08}, {0.907,0.569,52042.8,26855.5,3.401,1.64,

78885.7,5750.93},{0.858,1.337,67640.8,8283.71,5.635,1.608,77687.3,3722.25},{1.213,1.427,49737.2,4885.8,7.961,1.069,26356
9,1467.94},{0.977,1.139,13132.4,7068.69,7.15,1.711,19342.2,1059.32},{1.091,0.701,30909.9,22323.6,5.658,1.652,43737.2,260
9.46},10.585,0.772,62220.1,45459.8.3.631,0.604,72627.8,10284.6},{1.218,0.251,8124.76,7500.04,4.184,1.479,10220.6,680.8 18

1,10.565,0.774,35163.1,33657.2,3.552,1.528,96547.8,2073.91},{1.123,0.416,6504.01,1212.93,2.954,0.972,4056.9,619.155},{0.9
08,1.029,16143.6,7227.38,5.644,1.313,18577.2,1081.31},{0.927,0.701,63294.2,62680.7,5.533,1.276,99594.8,938 1.02}, {0.947,1.
036,20502.1,12152.4,6.454,1.058,19704.3,956.257},{1.025,0.544,72707.1,38166.5,3.806,1.786,103145.,5170.59},{1.024,0.895,
10713.7,7119.44,6.459,1.475,14770.9,1348.97}, {1.325,0.188,2833.58,2456.68,4.308,1.069,2325.35,185.},{1.329,0.521,66547.5,
41981.9,5.681,1.5,67080.8,4886.97,{1.559,0.357,14818.8,6352.04,5.497,0.494,4335.18,893.437,{0.682,0.719,51786.5,43364.

7,3.733,1.026,78264.6,4420.821,{0.989,0.92,37297.5,27911.6,6.785,1.53,59276.5,6032.14},{1.201,0.204,57589.6,56671.5,3.952
,1.705,89413.9,7710.7},10.803,0.966,30157.,26461.9,6.407,0.656,27952.8,3039.03 },{0.508,1.419,40323.9,9217.94,4.83,1.365,7
3592.5,2944.71},{0.493,1.594,54607.1,33101.2,7.458,1.086,107805.,4271.93},{1.152,1.16,24703.7,11616.2,7.903,1.651,26711.

2,457.524},{1.693,0.437,27615.8,2934.72,5.442,0.61,7979.86,2219.72},{0.47,1.821,40624.7,18731.4,7.871,0.737,48781.3,777.8
77},{1.077,0.39,6998.31,5791.09,4.002,0.805,5200.81,367.78},{1.512,0.04,9363.22,5221.63,3.767,0.88,5594.76,1343.86}, {0.89
6,1.375,4696.81,1456.23,7.423,0.702,2870.43,267.682},{0.843,0.636,31290.4,30517.1,4.431,1.373,54643.,3144.88}, {1.355,0.33
8,56916.1,8926.29,3.363,1.7,45751.5,4000.11},{1.403,0.489,56159.6,43447.2,6.519,1.658,67247.4,7166.12},{0.608,1.184,2333

1.7,10119.1,4.814,0.927,27827.,1195.86},{1.389,0.147,32637.1,21252.4,3.936,1.266,28805.2,4050.37},{0.73,1.104,60833.1,272
60.7,4.983,0.913,58275.4,1819.49},{1.219,1.274,51541.9,7225.19,7.993,1.125,35427.5,5487.14},10.461,1.126,44460.8,10595.1,
3.328,1.487,99609.,4928.51},{1.412,0.614,68535.4,11574.7,5.052,1.031,35437.,5116.82},{0.905,1.112,46759.5,16582.5,5.789,1
246,48863.9,3261.6},10.612,1.864,73504.6,9269.32,7.641,1.479,118376.,7264.69},{1.36,0.182,18038.2,10449.4,3.812,1.378,17
142.3,2549.53},{1.036,1.064,21196.1,14293.8,7.49,1.64,29417.6,877.401},{1.658,0.507,63588.3,25820.5,7.04,0.486,17559.3,38
79.23},{0.885,0.982,18081.3,2997.02,4.366,1.113,15602.2,1527.02},{1.184,0.801,60769.9,21064.6,5.479,1.291,49621.7,3743 .2

1},{1.289,0.26,47687.8,41745.3,4.566,1.06,41749.,4556.17},40.549,1.43,49562.1,8121.81,4.792,1.728,99530.6,3804.71},{0.979
,0.624,18043.6,5856.7,3.939,0.408,7341.88,1805.66},{0.611,1.169,2307.77,1123.24,5.009,1.714,5399.74,305.074},{0.786,0.555
,44684.6,18291.7,2.586,1.264,54370.2,2762.14},{1.254,0.856,48670.4,17241.9,6.069,1.52,41395.,1089.53}, {0.745,0.83,8546.34
,6077.86,4.53,0.795,9032.11,801.6231,{0.593,0.841,35878.2,25747.7,3.679,1.477,84406.1,4464.08},{0.575,1.099,19188.1,7162.
29,3.928,0.916,21978.6,515.101},{1.244,1.158,58378.,7440.35,7.252,0.638,21754.6,3356.56},{0.984,0.917,72545.9,57836.1,6.8
59,1.311,100083.,9050.51},{1.238,0.936,60281.5,6724.31,5.523,1.607,50028.1,4789.57},{0.629,1.891,39301.9,4285.12,7.134, 1.
702,60638.7,677.999},40.749,0.814,4501.67,4396.77,5.107,1.152,7794.27,625.844},10.75,1.076,70777.2,45595.,5.72,1.032,881

31.8,4700.04},{0.424,1.967,41832.2,7863.9,7.138,0.726,45990.3,1049.3}, {1.048,0.36,47040.8,31634.4,3.402,0.885,37906.8,402
1.96},{1.158,0.582,35901.5,6428.12,3.666,1.413,28608.6,2253.52},{1.288,0.869,57239.8,34387.7,7.579,1.718,65324.2,3150.18
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1,{0.751,1.027,48773.9,43379.1,6.855,0.737,59500.3,8524.841, {0.676,1.906,42635.,4388.43,7.408,1.729,61273.9,507.391},{0.7
17,1.613,44470.6,3417.8,7.021,0.559,25253.4,3120.98},{1.017,0.324,68103.8,38066.2,2.931,0.725,46731.9,7690.78},{0.992,1.2
53,44733.6,17984.9,7.448,1.58,56340.9,3922.12},{0.486,1.557,65332.4,25750.2,6.562,1.085,123248.,8330.65 },{0.927,1.06,287
73.1,22873.6,7.203,1.739,50811.8,1518.56},{1.791,0.094,23309.7,19470.9,6.747,0.43,9230.61,4008.73},{1.52,0.527,26502.4,19
994.8,7.81,0.828,16402.6,3199.5},{1.252,1.118,41227.2,8231.49,6.798,1.66,33893.3,792.983 },{0.915,0.778,19605.1,5538.71 3.
774,1.552,22971.3,1183.97},{1.119,0.438,6879.85,590.265,2.804,0.714,2966.17,505.083 },{0.681,0.999,11226.8,9300.54,5.236,
0.954,14945.7,336.185},{0.798,0.947,73447.8,10359.5,3.668,1.569,93274.3,6899.44}, {0.729,1.222,53777.8,7739.4,4.527,1.532,
70254.2,3067.56},10.695,0.597,57052.9,46521.3,3.139,1.578,129671.,8567.21},{0.555,1.289,72627.4,42406.8,5.692,1.307,1502
05.,6879.37},10.605,1.428,59106.2,18719.6,5.555,1.571,105663.,2138.02}, {0.915,0.843,22580.5,1142.39,3.281,1.336,17900.8,4
29.599},{0.505,0.842,17010.5,8212.59,2.734,1.641,42654.9,938.808},{1.097,0.764,7440.99,4517.95,5.634,1.073,6116.9,205.63

31,{0.661,1.156,61432.7,48730.9,7.226,0.541,64546.2,10379.3},{0.794,1.288,11904.3,1510.58,5.293,1.499,14794.9,1194.79}{

0.481,1.824,57497.,6996.23,6.266,0.789,57245.9,1550.23},{1.366,0.007,37589.4,31705.3,3.459,1.34,39725.7,5729.92},{1.356,0
267,5629.28,3695.75,4.667,0.512,2595.62,769.338},{0.606,1.995,46293.4,5624.74,7.803,1.262,56935.4,1096.53},{1.227,0.274,
25718.6,23115.,4.323,1.297,28313.2,2274.35},{1.345,0.474,3659.97,1332.11,4.594,1.04,2086.99,140.336}, { 1.344,0.058,36094.

8,29380.1,3.557,1.18,31611.5,2825.13},{1.155,0.663,53800.7,49764.4,6.393,1.624,75186.6,1869.76},{1.6,0.237,71352.6,69938.
1,7.055,0.643,42786.4,13406.5},{1.348,0.754,51268.8,9269.53,5.663,1.029,29790.3,5256.97},{1.251,0.269,46689.4,28007.5,3.7
76,0.759,26334.6,3334.34},{1.07,0.555,69700.7,56444.8,4.916,0.843,55350.9,4526.91},10.675,1.022,59242.8,32343.9,5.062,0.4
69,40935.,5183.45},{0.701,1.664,26061.4,9063.94,7.976,0.696,19256.9,851.4},{1.039,0.511,11416.6,689.069,2.66,1.117,7501.3
2,828.315},{1.246,0.617,10666.1,10125.5,7.066,0.522,5077.57,591.353},{1.061,0.727,49902.8,31587.1,5.267,1.358,54136.6,15

15.74},{0.657,1.285,7815.98,2765.82,5.636,0.979,9421.14,787.989}, {0.885,0.949,53990.8,27213.9,5.089,1.137,53455.1,885.78
2},{1.238,0.907,26160.6,15297.7,7.689,1.244,24224.2,2503.78 },{0.709,1.564,73650.3,10268.1,5.933,1.761,106618.,1167.021, {

0.59,1.447,36554.2,20847.1,6.664,1.444,73514.4,1501.22},{0.482,1.09,13187.,10723.8,4.779,1.413,39389..2066.57},{0.888,1.7
7,38020.,2604.14,7.873,1.64,40747.6,1635.56},{1.003,0.782,258 15.3,16628.2,5.53,1.405,34642.4,3547.7},{1.104,0.567,27011.9
,25196.6,5.5,1.06,27093.3,1623.68},{1.644,0.806,40870.6,4764.72,7.468,0.845,16494.7,3848.14},{0.491,1.881,44212.4,7170.67
,7.416,0.59,37326.1,2247.08},{1.446,0.409,17529.1,11829.9,6.241,0.727,10634.9,2861.76},{0.994,0.896,23222.4,9563.69,5.223
,1.489,27054.1,1726.44},{1.08,1.462,62245.2,3220.77,6.874,1.699,53157.1,1024.94},{0.53,1.147,27507.2,3055.53,3.227,1.062,

32567.2,971.279},{0.682,1.394,33049.3,22449.3,7.815,0.927,43546.4,2887.35},{0.445,1.488,39220.1,33390.3,7.68,1.043,10096
2.5923.02},{0.624,1.272,8624.44,6408.28,6.942,0.964,13937.7,1164.52},{0.757,0.897,46948.1,34860.8,5.035,1.448,88907.3,67
05.5},{1.047,0.913,58579.,27402.8,6.162,0.848,43483.3,6045.64},{1.807,0.091,64227.9,60598.5,7.152,0.463,25126.9,8939.77},
{1.421,0.766,54566.1,22100.1,7.155,1.43,47443.3,7020.03},{0.647,0.819,42928.7,25292 8,3.429,1.78,95659.1,1131.58}, {0.555,
1.135,8490.28,1806.74,3.563,1.762,17334.7,498.653},10.937,0.884,23015.4,20205.8,7.023,0.49,14943.3,2488.08 }, {0.483,1.116,
5420.96,4903.35,5.178,0.906,10808.6,534.01},{1.006,0.957,67816.8,38989.7,6.474,1.63,101737.,10334.6}, {1.445,0.224,69337.

7,16162.2,3.668,0.407,18875.,6375.8},{1.121,0.709,36011.1,18439.1,5.568,0.419,13335.2,2423.81},{0.798,1.358,31461.4,1274

8.8,7.7,0.54,20194.6,2839.91},{0.641,0.668,47338.1,26677.8.,2.793,0.954,61351.2,4130.67},{1.299,0.706,8664.79,841.634,4.66

6,0.801,3456.61,429.251},{1.031,0.954,20569.1,4799.8,5.064,0.737,10056.9,693.825},{0.961,0.518,50219.5,39301.5,3.984,1.51
4,76648.5,4882.94},10.949,0.976,23197.9,15283.,6.607,0.779,18721.2,1953.28},{1.321,0.308,22439.6,16954.4,4.778,1.286,225

78.5,3070.31},{1.191,0.704,25986.9,25870.8,7.604,1.231,32380.,4310.65},{0.729,0.701,47959.6,43996.7,4.13,1.137,82050.5,70
14.45},10.5,1.467,32584.3,24439.7,6.959,1.392,83897.8,1810.76},{0.726,0.957,33503.,24464.4,5.616,0.415,21810.,3174.83}, {0
.554,1.745,18207.1,1225.02,5.892,1.502,28365.9,800.927}, {0.808,0.604,61553.5,39635.7,3.361,1.763,120119.,7091.16 }, {1.047,
1.1,69877.7,18076.2,6.17,1.547,75402.2,6841.71},{1.422,0.523,28061.7,11120.7,5.457,1.513,24072.,2743.72},{0.71,0.851,6087
7.7,58060.,4.806,0.823,71091.4,1412.36},{1.321,0.706,62985.3,49287.2,7.678,1.293,64802.2,7797.93},{1.225,0.785,38029.,180
27.,6.134,1.693,42859.3,3138.99},{1.281,1.001,28479.7,5986.98,6.721,1.395,22308.9,2565.89", {1.224,0.631,10606.6,10018.9,7
.18,1.063,11307.5,1881.38}, {1.192,0.739,64646.3,32035.8,5.692,0.517,22555.,1232.58},{0.865,1.361,18400.7,1731.43,5.778,1.

327,17525.9,1184.73},{0.866,0.926,37366.2,17330.5,5.137,0.458,17682.8,2115.83},{1.761,0.045,4967.67,1610.42,4.393,0.52,1

543.72,572.657},{0.807,0.861,42016.9,29417.5,5.018,1.607,81889.,7056.37},{0.437,1.209,11383.7,8271.97,4.968,1.309,32732.

2,1385.07},{0.513,1.115,45885.4,8677.04,3.218,0.957,53200.,1136.811},{1.22,1.049,71872.2,11819.,6.123,0.956,34960.,1534.16
1,10.966,0.734,30181.3,14764.8,4.537,1.49,40199.6,4034.21},{1.263,0.556,42283.5,31076.1,5.958,1.689,56844.7,6405.63},{ 1.4
15,0.886,46986.3,8082.58,6.929,0.543,14342.4,2900.64}, {0.587,1.409,48407.9,35306.5,7.171,0.409,31421.8,1051.29},{0.49,1.3
6,57351.,23377.1,5.043,1.556,139272.,4650.97},{1.132,1.049,42345.1,7323.48,6.119,1.225,33510.1,4564.38},{1.192,0.782,340

84.2,10712.8,5.57,1.149,27421.6,4408.52},{0.538,1.12,68414.7,46767.6,5.178,0.693,90957.7,8212.93},{1.52,0.547,62864.,2774
0.3,6.898,0.555,25375.4,7514.61},{0.935,0.459,61076.3,48492.3,3.554,1.038,66125.6,4282.38},{1.388,0.65,22889.4,19154.3,7.

94,1.105,19492.8,2244.17},{0.463,1.164,23283.5,22338.1,5.296,1.27,65473.3,1280.68}, {1.728,0.332,19283.8,6561.68,6.299,0.4
26,5537.49,2159.05},{0.79,0.736,40646.5,21641.9,3.608,1.278,52409.6,1408.29*}, {0.884,0.921,73693.3,63106.3,6.476,1.42,129

331.,12828.7},{1.447,0.996,14008.1,2327.15,7.416,0.657,4391.37,523.728},{1.245,0.17,59965.3,58153.7,3.946,1.313,65764.6,3
281.27},11.11,0.598,42325.8,21095.5,4.455,1.232,37962.,2201.49}, {0.585,1.439,41022.1,5358.23,5.049,1.054,48472.7,3031.49

1,10.525,1.399,72086.4,55015.2,6.845,1.775,234641.,8535.94},{0.687,1.027,25008.2,16558.,5.056,1.683,55097.,2413.24},{0.86
9,0.864,51800.4,48153.4,5.928,1.605,98431.4,4135.11},41.407,0.462,26001.1,17348.3,6.193,0.691,13956.2,2862.19},{1.15,0.60
3,24444.8563.22,4.318,1.323,21820.9,2268.4},{0.942,1.128,24958.4,8427.99,5.931,1.272,24512.9,1247.89},{1.13,0.283,19979.
1,18104.3,3.882,0.567,10895.,1209.68},{0.91,1.226,66955.1,5800.55,5.466,0.485,23517.1,2523.71},{1.118,0.606,21511.6,7716.
3,4.044,1.444,19238.3,297.474},{0.914,1.166,62460.9,7580.81,5.156,1.18,51790.8,4027.44}, {0.787,1.202,26907.4,17953.,6.907
,1.653,52074.2,2828.19},{0.978,0.566,12858.4,8498.26,4.051,1.598,18979.,1195.47},{0.722,0.801,72883.3,60956.7.,4.613,0.739
,82346.5,8899.031,{1.583,0.545,27522.5,11074.4,6.922,0.894,15393.9,3854.9},{1.903,0.074,32829.,26036.4,7.184,0.449,12772.
1,5735.67},{1.302,0.25,5563.56,4527.05,4.386,1.785,7391.87,438.772},40.952,0.822,66390.1,56316.7,6.181,1.241,93687.8,962

2.86},{0.552,0.904,35348.5,34083.2,4.606,0.531,40503.5,3940.5},{0.593,1.772,60686.3,8376.94,6.459,1.439,86389.6,1081.72 1,
{0.465,1.281,5824.07,1907.04,4.212,1.544,13801.3,413.5},{0.927,1.076,55038.6,7646.06,4.657,1.06,37684.4,1210.63},{1.025,0
21,72418.3,47750.4,2.562,0.875,56917.3,5143.59},{0.988,0.164,71021.1,64590.9,2.541,1.692,124066.,7355.08},{0.795,0.446,9
379.08,6286.44,2.617,1.761,18625.8,1001.44},{0.512,1.301,41300.,24589.1,5.47,1.389,96649.6,3258.05},{0.636,1.232,55169.2,
31014.3,5.977,0.447,35897.7,2867.07},{0.75,1.039,69256.2,62999..6.447,1.502,149050.,9807.87},{0.783,0.92,1 1483.9,8335.33,
5.215,1.326,18516.5,1104.99},{0.438,1.26,73506.,6428.67.3.362,1.112,114306.,5325.4},40.968,1.625,16940.1,1291.98,7.576,1.

067,10957.7,512.9041,{0.856,1.092,5318.17,2581.43,5.791,1.699,8362.61,327.827},{0.959,0.836,7743.93,1910.47,4.409,0.665,
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4180.07,590.048},{0.855,1.253,19975.3,2070.84,5.326,1.592,24244.9,2166.17},{1.166,0.643 ,43041.1,42961.6,6.57,1.56,59425.
4,1525.76},{1.159,1.016,24065.8,1929.47,5.896,0.455,7033.03,1366.33},{1.023,0.398,19068.5,12673.7,3.397,1.718,28324.3, 14
13.6},{0.614,1.37,66407.1,31256.,6.358,0.981,92408.8,6802.73},{0.96,0.909,15083.,12129.2,6.779,0.463,78 14.07,861.817},{1.
464,0.773,3323.61,1576.01,7.903,1.246,2593.78,407.611},{0.51,1.295,16920.3,2786.4,4.063,0.671,14576.1,721.249},{0.617,1.1
7,38737.,27860.1,5.594,1.006,56714.7,1255.13},{0.618,0.878,4730.12,2245.28,3.323,0.954,5507.54,79.61 },{1.451,0.862,17847.
1,3098.19,6.893,0.789,7440.5,1364.19},{0.553,1.19,37210.,24065.3,5.228,1.161,70181.7,2837.26},{0.612,1.302,51880.3,4538.0
3,4.648,0.75,44926.5,5078.19},{1.211,0.742,28611.2,27832.4,7.705,1.339,33981.5,2139.87},{1.175,0.714,30788.7,24199.3,6.69
,1.248,34179.3,3819.46},{0.845,0.972,16142.6,5960.65,4.723,0.71,10258.9,630.86}, {1.075,0.154,37817.2,31304.6,2.803,0.998,
37917.2,5449.04},{1.195,0.929,49602.8,14020.2,6.221,1.247,40226.4,5093.35},{0.925,0.411,36434.7,33684.5,3.568,0.804,3550
3.3,4117.71},{1.201,0.984,10084.5,4782.38,7.581,0.618,4613.57,568.56},{0.597,1.318,18204.7,10558.4,7.041,0.459,15329.6,20
37.41},{1.216,0.456,69528.2,20545.5,3.813,0.921,42240.5,6873.55},{1.008,0.612,34944.2,28044.7,4.896,1.005,35224.5,2974.6

21,{0.89,1.671,44429.4,8745.92,7.913,1.437,43988.1,562.271},{0.528,0.908,11295.5,2694.19,2.69,0.958,14075.,757.168}, {1.08
1,0.553,6470.19,2974.56,3.991,0.881,4194.83,283.75}, {1.363,0.122,7606.36,970.249,2.607,0.421,1983.47,646.565},{1.551,0.08
9,51959.2,30057.4,4.283,0.576,18982.7,3683.32},{1.289,0.488,20752.,14793.6,5.738,0.573,9972.48,1761.25},{0.477,1.332,582
53.3,18191.2,4.528,1.767,156104.,6008.56}, {1.222,0.259,6393.3,5629.22,4.185,0.967,5326.73,521.862},{0.601,1.387,50177.1,1
8276.1,5.622,0.433,26678.,942.42},10.74,1.595,36634.5,2106.04,6.736,0.947,32229.8,3622.08 }, {0.744,1.014,68207.7,51331.5,5
.502,1.488,124792.,3154.11},{1.073,0.873,43052.5,4403.24,4.3,0.83,19916.2,1150.29 ", {0.664,0.677,39074.7,20747.2,2.973,0.5

33,28799.3,3209.81},{0.521,1.218,36640.2,16300.3,4.641,1.096,62122.1,2995.76}, {0.471,0.878,39021.4,37455.2,3.704,1.113,9
7496.5,3772.9},{1.338,0.976,63030.3,9848.58,6.478,1.724,53646.8,4919.72},{0.728,0.906,15678.8,4732.02,3.626,1.142,17675.

8,1037.241,{0.734,1.845,58800.7,7532.82,7.647,1.414,66431.4,1161.96},{0.665,0.922,51488.7,50531.7,5.038,1.641,129608.,22
88.06},{1.59,0.491,67815.3,44475.7,7.78,0.456,22900.6,5916.37},{0.762,1.638,65067.4,17429.4,7.903,0.445,27726.2,1779.07},
{0.598,1.534,37139.4,19465.8,7.523,1.334,72810.7,4264.67},{1.293,0.474,55237.9,42030.6,5.723,1.003,44991.8,6172.37},{1.3

14,0.626,31690.9,7662.84,4.914,1.218,21882.3,2959.39}, {1.154,1.131,56610.5,17069.2,7.57,0.78,31938.8,4754.24},0.458,1.71
6,62274.3,29138.5,7.52,0.536,60774.1,2570.11},{1.328,0.748,25308.9,11826.2,6.448,1.131,17022.2,961.164},{0.435,1.083,486

03.8,12551.7,3.153,1.014,82396.5,4994.33},{0.609,1.074,4942.99,2524.44,4.296,1.504,9364.76,84.746}, {0.874,0.395,23885.7,2
1572.6,3.145,1.076,31264.5,2694.88},{0.567,1.341,21378.7,4342.23,4.522,1.063,25595.7,701.005},{1.102,0.479,12229.7,2836.

87,3.122,1.398,10197.2,542.959},{0.676,1.02,20715.7,6323.54,3.846,1.291,27280.8,850.785},{0.49,1.172,14501.8,4140.28,3.88
1,1.061,23542.5,1543.38},{0.831,1.211,11264.4,684.532,4.632,1.617,12790.,689.777},{0.518,1.318,70226.,53482.8,6.341,1.456
,195647.,9621.7},{0.536,1.348,55696.8,27765.1,5.69,0.888,77856.5,3896.8},{0.427,0.972,4816.11,2625.46,3.056,1.393,12457 .2
,159.441},11.32,0.402,24213.8,18937.6,5.472,1.216,23719.6,3350.78},{1.296,0.448,53780.7,11798.1,3.891,0.664,20614.2,3291.
773,{1.267,0.7,13913.1,3166.54,4.882,0.62,4562.04,316.465},{1.317,0.641,46441.8,27173.3,7.357,0.43,21092.3,7321.02},{1.15
7,0.979,22460.4,1302.25,5.031,0.636,7181.51,484.407},40.731,1.16,23296.,3989.56,4.441,1.689,35544.9,2271.83 },{0.894,0.998
,70135.6,53149.5,6.395,1.729,124858.,3698.34},{0.975,0.424,20226.5,15090.1,3.531,1.587,32973.4,3483.04},{1.069,1.138,482

68.5,13515.8,6.885,1.248,45125.7,5934.43},{1.133,0.883,54327.9,31635.3,7.517,0.478,26526.9,6072.41},{0.768,1.26,40821.6,1
8854.4,6.185,1.696,70293.,2429.53},{1.109,0.538,23816.1,11458.4,4.127,1.157,20451.2,1665.88},{0.536,1.597,69134.,19657.4,
6.594,1.17,118150.,8555.28},{1.363,0.376,10812.8,8936.27,5.666,1.788,15084.3,1877.69},{0.601,1.55,11246.5,5058.12,7.077,1
536,22897.9,916.627},{0.64,0.916,47842.3,16920.4,3.881,0.434,30422.8,4947.54},{1.093,0.431,57696.3,27474.,3.44,1.257,509
13.6,1628.17},{1.287,0.792,7197.19,2894.84,6.302,0.755,3326.05,289.972}, {1.195,0.289,60662.6,56631.5,4.403,0.934,55971.2,
9046.69},{0.568,1.391,24988.3,4546.35,4.951,0.501,15068.2,944.283},{1.041,0.925,22896.3,8542.52,5.806,0.93 1,1 7481.5,2390
98},10.758,0.712,10555.2,7699.68,3.979,1.093,15385.4,1527.57},{0.888,1.301,23313.1,10037.8,7.026,1.752,34961.8,1192.14} ,
{0.94,0.542,38824.4,11978.9,3.019,0.815,25795.1,2957.61},{0.965,0.979,6775.05,4259.38,6.939,0.838,6266.96,987.441 1, {0.72

5,1.027,10495.1,3914.68,4.248,1.536,15669.6,247.456},{0.609,0.98,39807.8,30747.4,4.738,0.981,64006.5,3970.61},{1.815,0.23
7,72608.5,9381.19,5.003,0.447,15090.5,4724.41},{1.521,0.588,25871.,11062.7,7.536,0.46,9910.38,3638.56}, {1.174,0.818,3577

4.421478.4,6.505,0.734,19381.3,1106.49},{0.686,0.753,56626.8,37160.1,3.626,1.233,96322.8,7803.59},{0.452,1.477,22139.2,6
074.77,4.867,1.768,58021.9,1074.91},{1.148,0.064,15373.7,12017.2,2.661,0.552,9299.69,2661.3},{0.87,0.671,3399.33,283.369,
2.932,0.554,1577.75,303.843},{1.43,1.1,4904.51,406.812,7.432,1.747,3869.63,461.555},{0.712,0.87,10661.4,4728.09,3.631,1.2

63,13946.9,198.109},{1.344,0.596,60170.1,13959.,4.767,0.787,24251.1,2124.81},{1.561,0.14,64107.8,38177.2,4.794,0.469,236

68.,7968.48},11.294,1.073,27918.4,9692.72,7.653,1.693,25824.6,876.485},{1.386,0.391,74750.8,39464.,5.017,0.491,24783.7,40
13.87},10.433,0.813,64441.9,59781.9,3.203,1.015,166360.,10710.8},{1.14,1.108,8613.72,4059.06,7.542,1.535,8922..271.509}, {
0.898,1.137,37870.1,8436.25,5.126,1.667,44617.3,1016.84},10.65,0.624,69865.1,41796.2,2.662,1.117,103225.,4945.92}, {0.856,
0.653,53095.3,43115.9,4.296,1.471,93122.7,7612.31},{0.86,0.988,22213.1,7099.21,4.719,1.687,32068.,2132.52},{1.325,0.437,7
2909.1,14130.7,3.762,1.384,49695.5,3661.65}, {1.288,0.793,37592.4,22251.1,7.697,0.873,27814.3,5772.04},{0.522,1.022,48985
.6,9322.21,2.93,1.415,84628.6,2847.87},{0.628,1.246,11262.5,7798.75,5.997,1.136,17654.3,224.655},{1.361,0.551,45208.3,369
61.5,6.948.0.866,31301.1,4316.73},{0.809,1.311,70495.7,8904.7,5.438,0.927,52427.,3864.72},{0.805,0.55,62240.1,21169.2,2.5

23,1.718,96747.6,5820.04},{1.281,0.47,51898.5,47328.,6.21,0.407,19946.3,3553.43},{0.544,0.967,25362.,1681.28,2.643,0.922,

26760.3,2059.32},10.541,1.245,61949.4,5846.95,3.79,1.278,92737.4,5918.63 }, {0.652,0.886,56685.1,51522.2,4.67,1.608,144488
,6592.34},10.512,0.922,65480.5,62580.7,4.267,0.813,114593.,6782.58},10.794,1.551,46501.5,9237.31,6.897,1.331,51094.9,223
6.921,{0.521,0.97,32050.9,9018.31,2.899,1.485,61089.8,1340.77},10.455,1.35,16140.4,13068.4,6.086,0.629,21400.3,491 213}, {
0.481,1.238,42212.8,9951.24,3.811,0.482,28148.5.926.157},{1.266,0.565,10743.4,2844.02.4.376,1.368,8318.33,809.079}, {0.85

1,0.547,57363.5,34197.,3.222,1.229,73420.9,5571.79},{0.51,1.413,48342.9,13886.9,4.877,1.49,95450.8,1901.53},{1.269,0.915,

18159.1,8479.56,7.238,1.629,18976.8,1397.92},10.678,1.768,2953.66,157.362,7.143,1.327,3700.35,291.366 }, { 1.543,0.052,2555
9.2,5386.53,3.094,1.165,14695.3,2985.35},{1.171,0.387,39876.1,24563.9,4.082,1.198,39748.3,5845.29}, {0.669,1.255,14840.6, 1
2623.,7.347,0.82,19201.8,1244.13},{1.117,0.559,30790.7,27251.9,5.491,0.543,16145.8,1643.99},{1.151,0.196,74604.3,71907.6,
3.578,1.745,119313.,7638.72},{0.95,0.985,30612.3,18675.2,6.287,0.493,14178.4,935.563},10.674,1.685,22422.4,5793.85,7.683,
1.415,34699.2,2277.65},{0.975,0.961,15929.1,11160.5,6.753,0.965,15467.7,1395.66},10.948,0.732,64944.5,50144.8.5.277,1.27

4,90016.2,9163.65},{0.447,1.515,8332.26,5063.55,6.657,0.683,11522.3,482.741},41.301,0.318,73411.6,48192.6,4.41,1.649,865

12.9,8435.49},{1.152,0.69,50293.4,32651.2,5.964,0.713,31258.1,4336.25},{0.758,1.371,6677.97,3863.62,7.262,1.644,11859.6,2
30.042},{1.423,0.491,10320.5,2349.49,4.906,0.737,4597.06,1134.45},{0.427,1.661,60323.4,18717.7,6.099,1.574,162182.,5610.

25},{1.023,0.605,25667.9,9824.77,3.743,1.305,24516.1,1469.74},{1.022,0.306,18179.5,10155.2,2.784,1.533,23121.,1639.06 },{

0.471,1.158,28457.4,3182.2,3.099,1.034,37976.8,1464.71},{0.453,1.353,4547.27,1760.13,4.564,1.234,8771.83,77.401},{1.01,1.
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035,14456.8,10643.2,7.474,0.598,8010.15,395.37},{1.03,0.57,18666.7,12493.4,4.406,1.731,29333.6,2476.14}, {1.656,0.443 417
56.5,17554.9,7.124,0.466,14595.8,5538.71},{1.388,0.473,61879.2,35084.1,5.848,0.745,35522.6,8130.74},{0.961,1.096,26371.3,
2803.28,4.787,1.766,28438.7,1060.75},{1.109,0.559,62015.8,20875.,3.837,1.736,73206.3,6672.22},{0.607,0.701,36133.3,25049
8,2.913,1.45,74972.5,1185.41},{0.751,1.432,49923.,23434.,7.927,0.593,36239.,3752.67},{0.906,0.861,36036.,31499.4,6.281.0.
983,43656.8,4787.1},10.531,1.571,43566.5,6119.49,5.946,0.571,34620.1,3220.37}, {1.083,0.845,32744.5,25284.4,6.896,1.647 5
0257.9,4438.5},{0.418,1.358,22757.9,5671.3,4.13,1.13,41617.7,1244.46},{0.628,0.834,8224.8,4122.93,3.33,1.038,11085.8,544.
994},{0.53,0.982,52690.8,37741.6,4.028,1.43,129547.,.3913.65},{0.779,0.585,31895.4,13866.4,2.753,1.645,53287.,3614.78}, {0.
869,0.54,68720.3,42622.9,3.408,0.675,51714.8,6490.49}, {1.591,0.176,60273.9,52431.4,5.992,0.847,40220.8,9711.45},{0.61,1.2
4,60412.5,51709.5,6.859,0.535,56729.,3780.51},{0.785,0.874,53044.1,21296.4,4.118,1.058,58235.1,5281.36}, {1.541,0.542,456
59.4,18809.6,6.637,0.849,24541.5,5789.43},{1.145,0.447,67306.6,44945.7,4.224,1.662,83121.5,1396.49},{1.194,0.373,27938.6,
24561.8,5.071,0.496,16162.4,4560.94},{1.271,0.336,14503.9,12632.2,4.91,1.358,16116.7,1447.53},{0.903,0.442,18658.8,12316
9,3.044,1.76,32241.2,1652.6},{0.667,1.115,68363.8,7290.9,3.693,1.606,100642.,5300.35},{1.676,0.544,11257.3,3751.5,7.054,0
.959,5796.36,1301.9},{1.12,0.25,6728.53,3266.42,2.865,0.622,3261.38,448.615},{0.856,0.734,11890.4,6012.83,3.859,1.093,119
47.2,374.857},{0.637,0.912,64311.4,62051.2,4.798,0.718,74601.8,2020.92}, {0.707,0.883,22136.2,13344.9,4.172,1.477,39917.4,
1761.03},{1.349,0.108,8277.62,3774.62,3.125,0.956,5145.23,851.518},10.987,0.365,3869.62,2712.1,3.13,1.71,5986.61,246.77},
{1.318,0.807,22832.3,8569.33,6.584,1.347,19222.4,2444.08},{0.977,0.488,11538.5,2195.07,2.599,0.716,5347.93,268.365},{1.3
47,0.981,39449.5,10163.6,7.349,0.906,20477.,2807.73},{1.181,0.572,25405.5,23952.5,6.166,1.47,34937.7,3396.59},{0.676,1.00
7,63556.9,42125.2,5.137,0.559,52198.5,4877.1},{0.894,1.183,37578.1,20255.1,7.285,1.343,52825.4,5682.16}, {0.858,0.742,330
36.5,24339.1,5.205,0.474,22951.1,4965.74},{0.833,1.792,51636.,6157.42,7.983,0.623,23002.7,697.849*}, {1.007,0.504,13830.9,8
08.942,2.505,1.725,14185.8,1349.09},{0.393,1.324,28418.7,6789.71,3.667,1.786,81014.9,414.041},{0.606,1.2,9451.38,4708.24,
5.051,1.27,15879.5,532.594},{1.358,0.45,8267.7,5770.95,6.14,0.631,4857.96,1378.46},{0.503,1.649,42421.3,24361.2,7.993,1.2
39,95540.7,5075.3},41.03,0.647,23762.9,5854.94,3.629,1.007,16177.9,1319.06},{1.097,0.726,35663.4,9598.68,4.391,1.485,347
42.3,3115.35},{0.796,1.186,66629.3,22311.8,5.74,0.685,45883.6,4394.99}, {0.991,1.174,56972.2,15019.,6.307,1.741,72875.4,6 1
00.16},{0.768,1.088,21742.,3229.28,4.172,0.947,17200.9,1074.39},{0.491,1.256,7025.2,6624.67,6.379,1.381,21840.4,1162.93},
{1.916,0.011,15040.2,9364.95,6.029,0.438,4609.45,1822.63},{1.414,0.824,24030.7,5744.,6.478,0.491,5875.63,567.258 }, {0.904,
0.595,26728.8,15936.3,3.779,0.963,26655.4,2979.61},{1.155,0.249,17904.1,15896.8,3.729,0.866,13259.6,548.305},{1.209,0.71
2,10842.2,5668.04,6.11,0.659,5772.68,994.56},{0.576,0.75,60913.2,23575.7,2.515,1.525,120493.,5326.71},{0.951,0.908,26249.
5,14341.1,5.671,1.226,30368.1,2859.07},{1.161,0.473,59206.8,29985.3,4.1,1.333,56174.6,4160.12},{1.44,0.067,71120.8,41201.
7,3.599,0.589,26964.3,3924.91},{1.266,0.203,12721.7,4438.39,2.994,0.931,7904.85,1490.54},{0.57,1.255,22329.2,10201.9,5.12
2,1.602,50687.2,2378.41},{1.488,0.501,28641.4,7767.14,5.269,1.238,18644.3,3014.03 },{1.232,0.987,54192.1,21542.7,7.904,0.5
67,24476.7,5059.35},{1.075,0.623,17122.3,15236.5,5.867,0.494,9327.39,1480.39}, {1.186,1.023,58633.6,6455.86,5.633,1.461 4
4665.7,3217.46},10.619,1.448,36507.1,14012.5,6.333,1.683,77732.2,4218.7},{1.35,0.661,22891.2,18755.6,7.759,1.017,18937.2,
2624.89},{1.315,0.5,61938.1,49347.2,6.135,0.581,28717.7,3496.17}, {0.968,1.07,16093.6,12626.5,7.802,1.398,23456.2,1765.85
1,11.169,0.661,64626.5,49602.2.6.172,0.666,37558.2,3924.69},{0.651,1.217,20697.3,17051.4,6.524,1.631,50022.7,1416.37}, {1
255,0.724,41431.2,33643.9,7.791,0.803,31780.7,6036.04},{0.769,1.002,62738.1,4868 1.8,6.072,0.922,80401.7,8253.86},{1.11.,0.
957,20570.9,9494.04,6.676,1.176,18904.,2089.67},10.61,1.245,16961.,13626.,6.408,1.777,47705.4,1548.98},{1.371,0.239,5878
8.5,31184.3,4.03,1.712,64621.5,7813.92},{1.231,0.832,57254.7,47355.2,7.87,1.067,47550.2,1692.42 } ,{1.117,0.834,39380.7,125
54.5,5.182,1.341,34269.,2287.4},{0.909,0.752,57578.6,9668.78,3.434,1.198,52421.4,5767.54},{0.758,0.812,54411.6,20528.6,3.
723,0.97,59295.,7411.73},{1.164,0.559,11859.9,1916.52,3.731,0.652,4977.12,919.391},40.791,0.885,17498.,13212.4,5.365,0.64
5,15115.7,1678.93},40.46,0.862,50027.5,27161.9,2.782,1.259,113123.,3886.55},{0.612,1.861,33229.9,3969.61,7.609,1.099,396
18.2,2490.87},{0.934,0.693,43979.6,18901.6,3.811,1.317,45725.7,1058.33},40.606,1.053,19017.8,14235.,5.089,0.7,21457.6,122
4.66},10.475,1.403,67892.5,30304.7,5.345,1.485,167044.,5459.46},{0.615,1.335,35073.7,9919.39,5.154,1.557,63105.8,2978.09
1,{0.578,1.622,48711.5,5199.47,5.491,1.788,87410.1,1708.44},{0.74,1.129,45114.9,28805.3,5.748,1.423,72488.4,810.742},{1.2
15,0.628,5431.47,5295.01,6.876,0.412,1985.96,140.755},{1.096,0.268,53323.2,42775.6,3.399,1.334,64857.7,5713.04},{0.712,1.
126,15458.8,5249.84,4.594,0.802,12081.2,246.087},{1.398,0.121,16155.7,15716.6,4.605,0.654,8935.36,1434.44},{1.101,0.623,
19836.3,8690.45,4.297,1.706,22790.4,556.025},{0.535,1.116,35584.6,17700.,4.16,1.644,85553.6,1787.76}, {0.483,0.961,45055.
6,31572.1,3.671,0.437,37242.3,1301.98},{0.91,0.571,12537.7,8222.77,3.866,0.931,12847.8,1706.86}, {0.962,0.575,29611.7,179
93.1,3.849,1.408,36931.6,1632.89},40.962,1.134,69829.8,35582.8,7.105,1.084,69451.2,6344.14},{1.317,0.614,61534.4,42710.1,
6.565,1.,45846.2,5116.27},10.569,1.243,17863.2,9626.96,5.458,0.8,22226.1,1399.57}, {1.968,0.203,67548.8,19040.5,6.345,0.53
6,18832.9,6721.52},{1.15,0.137,21473.,13289.8,2.688,1.331,21687.,1489.62 1, {1.818,0.13,25623.3,8296.62,5.19,0.445,6365.79,
2157.881,{1.123,0.412,5154.29,3596.1,4.073,1.649,7045.16,528.913},{1.121,0.796,70180.6,62378.9,7.527,0.641,47462.1,7086.
46},{1.284,0.507,69548.2,10670.3,3.938,0.786,31214.9,5599.91},{0.965,1.014,33414.4,31460.8,7.718,0.966,33981.6,1009.53},
{0.748,0.643,29251.5,11093.2,2.694,1.639,45864.8,1167.17},{0.579,1.072,28332.7,13337.2,4.269,1.308,53332.7,3260.7}, {0.65
4,1366,19650.2,10040.8,6.427,1.612,39717.6,1545.77},10.466,1.12,32334.9,8445 .84,3.556,0.483,25574.8,2058.41},{0.95,1.375
,29722.3,13219.5,7.89,1.559,36354.6,658.142},{0.627,0.887,43239.3,23867.4,4.135,0.501,36030.,5423.23},{0.728,1.542,57977.
9,18870.8,6.919,1.306,71002.7,1050.85},{0.989,0.798,19802.9,16943.6,6.387,1.118,25304.4,3249.87},10.902,0.546,22933 3,14
064.5,3.56,0.979,23611.4,2727.56},{0.758,0.824,60751.3,23742.8,3.765,1.033,68995.1,7429.36}, {1.187,0.783,8788.68,7185.91,
7.243,1.595,11695.2,736.182},{1.052,0.876,2038.22,1063.23,5.797,1.298,2044.78,98.2611},{0.849,1.063,50425.6,20621.1,5.486,
1.789,86276.6,7047.3},{0.701,1.164,4737.17,292.869,3.822,1.31,5012.53,182.728},{0.522,1.489,41359.8,29730.9,7.221,0.948.6
9402.6,1980.87},{0.685,1.058,47484.9,29540.8,5.21,1.169,73851.5,4632.83},{0.923,1.127,14697.2,6676.59,6.45,1.332,17419.2,
1254.37},{1.126,1.024,43139.1,25302.4,7.492,0.611,19742.3,825.224},{1.086,0.905,25506.2,21243.8,7.83,1.186,30997.7,3873.
4},{1.095,0.923,29339.1,18285.1,7.108,1.304,34210.8,4132.27}, {0.686,1.716,48896.6,5092.35,6.66,1.571,66991.4,2345.32} 0.
7,1.043,65460.4,25722.2,4.312,1.211,82631.8,2204.66},{1.531,0.566,7957.06,2681.96,6.231,1.284,5635.05,1000.14},{0.412,0.8
76,45245.7,21750.4,2.547,1.573,137899.,4806.83},{1.25,0.804,45165.9,17722.2,6.516,0.682,22905.4,4372.7},{0.784,1.543 474
73.9,6833.58,6.322,0.975,35287.5,777.807},10.944,0.636,19437.3,8275.68,3.713,0.664,11052.8,996.055},{0.753,1.156,65964.3,
53412.3,6.642,1.641,133621.,1997.71},{1.139,0.418,40772.1,19758.8,3.692,1.45,43512.8,4241.2},{0.677,0.775,15503.6,14413.
6,4.482,0.674,18414.3,2264.52},{1.254,0.139,67512.4,54507.7,3.53,1.329,72698.1,7648.88},{1.096,1.52,29864.1,3107.26,7.644
,1.437,22276.,412.093},40.987,0.353,28205.8,25682.1,3.602,0.522,17664.4,2904.78 }, {0.464,1.244,8147.74,1895.71,3.676,1.49,
16818.8,306.975},10.821,1.138,66483.,37750.5,6.131,1.599,106795.,3131.44},{0.726,1.22,33233.3,28700.6,7.186,1.2,53531.5,1
281.941,{0.594,1.676,49585.5,10016.8,6.668,1.158,65837.5,3234.25},{0.893,1.064,12429.1,2105.8,4.518,1.447,12092.4,214.72
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6},{1.033,0.331,19369.1,19157.9,3.801,1.376,29523.4,3345.08},{1.216,0.211,20627.4,9487.02,3.062,0.762,11766.3,2166.24", {

0.528,1.494,14235.5,7139.11,6.274,1.676,35415.,635.357},{1.078,0.373,25422.4,10895.4,3.091,1.077,20792.7,2281.54}, {1.365,
0.518,29453.2,22227.9,6.644,0.439,10747.,2059.38},{1.237,0.253,54555.2,50233.5,4.328,0.571,27421.8,2945.13},{1.204,0.295,
38230.4,27750.,3.912,1.195,35193.2,2203.05},{0.914,0.56,63501.2,47105.,3.995,1.004,72272.3,8843.88}, {0.724,1.447,69078.1,
21842.,6.745,0.619,45364.8,3267.63},{0.578,1.599,46458.5,9819.22,6.469,1.17,69319.8,5226.85},{0.734,1.194,19878.9,18212.

3,7.626,0.97,28900.3,2067.72},{0.87,0.756,51778.5,47838.,5.169,1.291,78014.7,2866.53 }, {0.786,1.043,71183.5,47141.5,6.244,

0.441,42070.2,5371.3},{1.094,0.612,66189.6,65393.3,6.016,1.709,117791.,11758.8},{0.886,1.483,66160.1,13683.4,7.806,0.786,
46126.2,5847.96},10.774,1.425,7075.46,2216.77,6.493,1.08,6786.5,165.709}, {1.29,0.102,50536.,15023.8,2.521,1.752,49832.1,5
123.24},{0.734,1.622,63422.8,16977.1,7.15,1.649,93746.9,1653.44},{0.51,2.016,69161.,8288.9,7.81,1.132,98696.9,4324.08}, {0
926,0.95,25242.5,9960.33,5.423,0.822,19611.3,2648.59}, {1.149,0.701,63663.2,51295.6,6.446,1.247,71661.9,7130.67},{0.612,1
495,23470.3,7890.94,6.425,1.439,42421.3,2509.05},{1.004,0.854,31115.,13511.3,5.03,1.192,27921.9,1020.22},{1.102,1.072,44
917.,9933.13,6.043,1.668,46695.7,3504.08},{0.767,1.662,39539.2,9021.43,7.608,0.92,31882.9,1344.9}, {1.078,0.616,68829.,277
23.3,4.105,1.793,86773.5,5064.32},{1.113,1.266,39336.4,6152.63,7.028,1.366,32855.9,3161.4},{1.293,0.497,6780.51,3375.04,4
.955,0.978,4404.24,481.945},{1.261,0.561,45263.5,39781.,6.581,1.152,47434.,7049.18},{1.251,0.879,28844.4,19091.7,7.974,1.

035,23312.7,2593.63},{0.989,1.231,67039.4,37242.1,7.834,1.672,93239.7,3184.64},{1.153,1.533,50250.,3326.77,7.924,1.373,3

4120.4,1364.04},10.999,0.371,39523.6,12480.1,2.525,1.5,43493.2,3788.89 1, {0.745,1.01,5820.54,4209.52,6.33,0.541,5119.94,88
7.9491,{1.218,0.582,35488.1,24673.7,5.517,0.952,24304.7,667.314},{0.529,0.648,13997.2,13396.2,2.746,1.487,40120.,1014.}, {
0.93,0.874,19112.7,17653.8,6.52,1.263,27826.9,1950.92},{0.56,1.052,40856.1,38447.6,5.162,0.423,31501.,825.923},{0.591,1.7
26,28175.4,8120.13,7.427,0.768,26588.5,1235.03},{0.566,1.432,18978.7,5363.8,5.705,0.989,25541.9,1904.4},{1.015,0.95,3497

4.6,2255.17,4.286,1.416,28880.6,2020.73},{0.961,0.92,22880.6,20738.9,6.776,1.134,26377.8,441.286},{ 1.363,0.541,4977.2,483
1.78,7.754,0.588,2855.68,625.148},{1.098,0.697,39268.6,28695.9,5.754,1.563,53816.2,4144.16}, {0.623,0.986,41030.9,38537 4,
5.691,0.746,60548.4,7240.68},{1.354,0.826,38182.4,17272.5,7.227,0.725,17170.4,1800.62},{0.525,1.393,58377.7,39016..8,6.67
2,1.468,157672.,9212.36},{0.864,0.879,51857.8,36719.7,5.543,0.853,51396.,5092.06}, {1.322,0.192,17746.9,2527.71,2.638,1.45
8,12296.3,1064.03},10.8,1.032,32166.8,7678.63,4.749,0.49,15973.4,2310.77},40.717,0.779,32904.9,32361.9,4.79,0.704,38226.7
,4014.75},11.176,1.327,23143.6,1713.93,7.037,1.673,19586.1,1246.18},{0.738,0.721,22896.5,4155.88,2.544,0.657,12459.2,304.
765},10.555,0.912,54739.7,49956.2,4.397,0.48,51749.,3583.59},{0.397,1.202,58052.8,51330.7,4.848,1.238,173885.,1359.95}, {

1.206,0.657,50793.8,16887.5,4.908,1.234,42211.7,5987.09}, {0.488,1.359,23073.7,12040.3,5.892,0.528,23362.3,1836.49},{0.93

2,0.683,57161.3,16359.8,3.417,1.738,72970.,3269.67},{0.839,0.899,37813.,6341.61,4.226,0.522,20044.2,4133.48},{1.025,0.339
,31525.8,28130.7,3.698,0.578,20986.9,3604.38}, {1.344,0.478,65436.4,47471.1,6.152,0.527,29640.1,6374.33},{1.492,0.721,312

48.,10400.1,7.287,0.641,12713.3,3047.61},{1.297,0.478,52775.2,52298.5,6.44,1.475,67862.4,6877.97},{0.728,0.848,40395.4,19
574.5,3.702,1.076,45329.1,644.948},{0.687,0.687,72011.7,29072.1,2.69,0.897,69254.6,2189.57},{1.043,0.467,19378.7,1646.63,
2.524,0.898,9774.86,623.09},{0.75,1.124,73295.2,19639.7,4.726,0.785,55044.3,3689.17},{0.514,1.397,26110.2,21783.6,7.043,1
.123,57255.3,2105.97},{0.536,1.1,49187.8,30085.,4.38,1.394,107268.,2049.56} }
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A.2. UnceJibHi 3HaYeHHS KOMIIOHEHTIB MATPUIb Bar Ta BeKTOpiB 0iaciB po3podienoi [INHM (anpokcumaTtop po3B’si3KiB

3aJa4i ONTUMAJIBbHOI IIBUAKO/II PyXy CHCTEMH ,,KPAH-BAHTAXK”)

Martpulis Bar nepiioro mpuxoBaHOro 1apy HEWPOHIB

[ -1.60185 -1.86798 -9.338868 ©.351967 ©.646435 1.21185
-9.193565 -0.80472069 -©.8398852 -0©.865517 1.56016 0.0428828
2.88555 -2.8949 -8.255633 -9.092187 @.372757 -0.498424
-2.81812 -2.31551 -©.e8373777 -©.781818 -9.85961 0.689781

-8.423891 -0.549434 -8.8278942 -0.8212292 -5.62768 -0.102313
0.178224 -8.143877 2.460812 -0.169947 ©.08955613 -0.00123402

9.0131715 ©.185017 -0.0606493 ©.259942 0.741287 0.199062
2.1261 2.43446 -0.102824 -0.184537 -1.87153 0.8791
-0.657966 -0.780691 ©.00181849 -0.24898 2.20736 -0.334947
\ 8.568129 8.29425 -8.126648 ©.414587 2.81215 -0.702467 |

Matpuiis Bar Ipyroro npuxoBaHOTO IIapy HEHPOHIB

[ -@.391874  ©.0687396 8.176208 -8.376159 -0.949493 -6.361437 0.766122 -0.08528748 -0.257367
-8.414646 -0.89458835 ©.186108 ©.0629616 -0.176246 ©.467619 -0.49873 -8.276947 -0.0991476

-8.965571 1.12768 -1.66779 -©.413592 -2.39846 -0.278592 0.541828 2.81768 -1.48769
8.299336 0.565995 -8.0946693  -1.1639 -4.83963 ©.280089 0.571456 -1.6376 3.29696
8.124492 -2.0434 0.1989 0.88583438 -0.339756 ©.181816 ©.990497 -8.285374 0.941018
-1.22819 -0.394736 -0.868483 1.56114 3.32185 -©.332139 -0.215757 ©.488596 -3.02543

-0.0386333 0.212478 0.594638 ©.0291531 -©.326821 -06.740347 -0.456252 -0.488687 0.0600918
8.272073 0.937636 0.0117187 -©.545858 -8.9321°9 0.339469 ©.938708 -8.779685 1.48185

-08.5856 0.361417 -9.951564 -0.501448 -8.695469 -1.15755 ©.482352 @.354656 -0.365792
-9.79631 -8.750976 0.261009 0.656112 ©.882486 -0.639177 ©.624318 0.639202 -1.55428

-8.728381

0.271449
0.787055
1.76191
0.513563
0.8462342
0.118876
0.891066
-8.563946

-08.8756317 |



[ -©.876683
2.93521
8.598229

-8.357165
0.541847
0.347561
-1.16851
0.233841

-0.558169

. B.3720881

[ -8.246619
| —-@.838918

Martpulis Bar TpeThOro mapy HeMpoHiB

BexTop 61aciB nepuioro npuxoBaHOro 11apy HEUPOHIB

[ -@.233573
8.114889
8.633261
-8.201573
-0.8344191
8.8723281
-0.8433736
8.428165
@.e466614

L 8.1575e1 |

©.365635 0.0127362 0.41172  0.277144 ©.714496 ©.571275  ©.128983  @.779812 0.0869417 |
2.87441  1.@3265 -0.297129 -0.64243 -2.1996  1.86103 9.322176  -1.12681  1.70196
-0.65239 -0.204465 ©.599395 -0.0529024 -0.358495 -0.143288 ©.531717  ©.189189 -0.744629
~1.14957 ©.0127831 0.0104596 -0.377585 -0.2248078 0.601563 0.000271608 ©.529313 0.0114172
-0.201763 0.687148 -0.359515 ©.170834 0.196676 -0.8799519 -0.28379  0.358485 -0.0168201
©.111817 ©.275043 -0.401716 0.239501 0.272634 -0.108894 -0.908431 -0.125926 ©.345151
~1.71224  1.8943  -6.84913  1.67141 3.8468  -1.30879  -2.89428 -2.77601  4.42738
-0.170235 -0.46424 1.63882 -0.451432 -1.36618 0.406648 2.28563  ©.130509  -2.0654
©.905319 -0.395922 -0.335435 -1.59276 ©.122052 ©.811403 -0.682359 ©.151392  0.26126
~2.26232 2.84873 -1.19548 ©.344637  ©.28032 -0.0387778 -1.5379 3.01642  ©.199017 |
Matpuiis Bar 4eTBepTOro (BUX1IHOTO) IIapy HEHPOHIB
B.622375 @.772798 8.8a0744492 ©.392031 0.724415 @.672181 -1.55557 -0.696151 -8.8245309
B.385962 6.392899 -06.600167 -0.649825 -0.603586 -0.528352 0.310963 6.478/88 -1.42861 J
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BekTop 0iaciB qpyroro npuxoBaHOTo IIapy HEWPOHIB

BexkTop 61aciB TpeThOro 1mapy HEMpPOHiB

Bexrop 6iaciB ueTBepTOro (BUXIiIHOTO) IIapy HEUPOHIB

[ -8.213334
-0.33955
-@.183589
-8.0404368
0.160867
0.10126
-9.3923683
0.194626
0.248821

. —-0.164115 |

-0.324943
0.207345
0.615489

-0.004196594
@.0191092
-8.0349982
0.428418
0.115781
-9.8328158

-9.84207805 |

59.3581311
1 ©.203385 |
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Honaroxk b

Jlictiar nporpamu ,, EXPERIMENTS SOFTWARE by Yuriy Romasevych”

JJI51 IPOBEIEHHS eKCIIePUMEHTAJIbHUX J0CTiKeHb

unit Unitl;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,
Dialogs, Functions Unit, ExtCtrls, StdCtrls, Math, TeeProcs,
TeEngine, Chart, Series, SLScope, BCPort, ComCitrls;

type
TForm1 = class(TForm)

GroupBox1: TGroupBox;

RadioGroupl: TRadioGroup;
RadioGroup2: TRadioGroup;
RadioGroup3: TRadioGroup;

ComboBox1: TComboBox;

Button1: TButton;
Button2: TButton;
Button3: TButton;
Button4: TButton;
Button5: TButton;
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Editl: TEdit;
Edit2: TEdit;
Edit3: TEdit;
Edit4: TEdit;

Labell: TLabel;

Label10: TLabel;
Label20: TLabel;
Label30: TLabel,
Label40: TLabel;
Label50: TLabel,
Label60: TLabel;

Label2: TLabel,
CheckBox1: TCheckBox;
BComPortl: TBComPort;
SLScopel: TSLScope;
GroupBox3: TGroupBox;
ListBox1: TListBox;
CheckBox2: TCheckBox;

procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure Button5Click(Sender: TObject);

/I procedure CheckBox3Click(Sender: TObject);



private

{ Private declarations }
public

{ Public declarations }

end;

var

Forml: TForml;

implementation

uses Unit3;

(SR *.dfm}

var
p: String;

1: integer;

tnom: real;

tl: real;

y: integer;

Law: array of real;

LawLenght: integer;

procedure TForm1.Button1Click(Sender: TObject);

begin
BComPort1.Port:=ComboBox1.Text; //Homep mopta
BComPortl.BaudRate := br19200; //mB oOmiHy 1HpOpMali€ero
BComPort1.Parity:=paNone; / nmepeBipka Ha MapHICTh
BComPort1.StopBits:=sb2; //kinbKicTh CTON-01TIB
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if BComPortl.Open then // komanma BiAKpUBaHHS MOPTa

begin
Button1.Enabled:=False;
Button2.Enabled:= not Buttonl.Enabled;
Button3.Enabled:=True;
Button4.Enabled:=True;
Button5.Enabled:=True;
RadioGroup1.Enabled:=True;
RadioGroup2.Enabled:=True;
RadioGroup3.Enabled:=True;
end;

end;

procedure TForm1.Button2Click(Sender: TObject);
begin
if BComPort1.Close then //komanna 3akpuBaHHS MOPTa
begin
Button2.Enabled:=False;
Button1.Enabled:= not Button2.Enabled;
Button3.Enabled:=False;
Button4.Enabled:=False;
Button5.Enabled:=False;
RadioGroupl.Enabled:=True;
RadioGroup2.Enabled:=False;
RadioGroup3.Enabled:=False;
end;

end;

procedure TForm1.Button3Click(Sender: TObject);
begin



if RadioGroup1.ItemIndex = 0 then begin

p:=#$05+#$36-+#$34+#$38+#$35+#3$3 1 +#$30+#530+#$36+#$38+#50D; //
30BHiIIHE KepyBaHHSI EXT

BComPort1.WriteStr(p);
p::n;

end else begin

p:=#$05+#$36-+#$34+#$38+#$35+#33 1 +#$34+#530+#$36+#543+#350D; //
MepexeBe (komnbioTepHe) kepyBaHHst NET
BComPortl.WriteStr(p);
p="
end;

end;

procedure TForm1.Button5Click(Sender: TObject);
var
elem: string;

begin

If RadioGroup2.IltemIndex<4 then begin

// ShowMessage('BcTaHOBITh XapaKTepUCTUKY PO3TOHY/TAIbMYBaHHS');

t1:=StrToFloat(Edit].Text);
tnom:=StrToFloat(Edit4.Text);
Dlinna:=0;

/! KOMaHJa BCTaAaHOBJICHHSA IMOYaTKOBO1 HAIIpyTru KUBJICHHA JIBUT'YHA
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p:=#H$05+#$30+#330-+#$38+#$30+#$3 1 +IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Bdit2. Text)*10)), 4);

AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

1,
p=

// HAJTAIUTYBAHHA T4 [TPU CTAHAAPTHUX 3AKOHAX 3MIHU

YACTOTH //

// if RadioGroup2.ItemIndex<5 then begin

//BiAIpaBKa MmapamMeTpy ycTaleHOl YaCTOTH

p:=#S05+#$30+#$30+#$45+#344+#$3 1+IntToHex (StrTolnt(FloatToStr(round(Str
ToFloat(Edit3.Text)*100))), 4);

AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

.
p=>

//BiAIIpaBKa MapaMeTpy OMOPHOT 4YacTOTH

//11e 3HaYeHHS BU3HAYA€ YaCTOTY MPHU AKIH TPUBATICTh PO3TOHY-

rajJpMyBaHHs piBHA 3aJlaHiH, aJie 1e He ycTajJeHa yacToTa

p:=H#$05+#$30+#$30+#$39+#$34+#$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit3.Text)*100)), 4);

AddCRC(p, 2);
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AddCR(p);

BComPort1.WriteStr(p);
sleep(100);

1,
p=>

//BiATIpaBKa MapaMeTpy TPUBAJIOCTI PO3TOHY

p:=#305+#$30+#$30+#$38+#$37+#$3 1 +IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Editl.Text)*10)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=5

//BiAMpaBKa mapameTpy TPUBAIOCTI TAIbMYyBaHHS

p:=#$05+#$30+#$30+#$38-+#$38+#3$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Editl.Text)*10)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

TR

| S

//BiATIpaBKa MapaMeTpy XapaKTEPUCTHKU PO3TOHY/TaTbMyBaHHS IBUTYHA

if RadioGroup2.ItemIndex=1 then

p:=#S$05+#$30-+#$30+#$39+#$44+#$3 1 +#$30+#$30+#$30+#$30; //
JiHIMHA

if RadioGroup2.ItemIndex=2 then
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p:=#$05+#$30+#$30+#$39+#$44-+#$3 1+#830+#830+#$30+#$31; // S-

no/1i6Ha

if RadioGroup2.ItemIndex=3 then

p:=#$05+#$30+#$30+#$39+#$44+#83 1+#$30+#$30+#530+#$32; //
MoABIMHA S-110110Ha

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

p="

end;

/I SAAAHHA MACHUBIB BIJIHOCHUX 3HAYEHb HACTOTHU JJIA
OIITUMAJIBHMX 3AKOHIB //
If CheckBox2.Checked=True then begin

LawLenght:=ListBox1.Items.Capacity;
SetLength(Law, LawLenght);

1:=0;

while i<LawLenght do begin
elem:=ListBox1.Items][i];
Law[1]:=StrToFloat(elem);
Inc(i);

end;

sleep(100);
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// TIOITEPEJHI HAJTAILITYBAHHS [TAPAMETPIB IT4 ITPU PYCI
JABUI'YHA 3A OIITUMAJIbBHUMU 3AKOHAMU //
// if RadioGroup2.ItemIndex>=5 then begin

//BiTIpaBKa MapaMeTpy OIMOPHOI YACTOTH JJIsSI 3MIHM 4acTOTH Bifg 0 110
MEPIIOro TUCKPETHOTO 3HAYCHHS

y:=round(Law[0]*StrToFloat(Edit3.Text)*100);

1f y<100 then y:=100; // onopna yactota He Moxe OyTu MeHuorwo 1 ['m, mo
BianoBigae 100 y koai KoMaHIu

y:=1000;

p:=H#$05+#$30+#$30+#$39+#$34+#$3 1+IntToHex(StrTolnt(FloatToStr(y)), 4);
AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

n.

P~

//BiTIpaBKa napaMmeTpy TpuBaiaocTi po3rony 0.1 cex
p:=#$05+#$30+#$30+#$38+#$37+#$3 1+#$30+#$30+#$30+#$3 1;
AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

n.

p-=

//BiampaBKa napameTpy TpuBanocti ranbmyBaHHs 0.1 cex
p:=HS05+#830+#830+#838+#838+#83 1+#830+#830+#530+#$531;
AddCRC(p, 2);
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AddCR(p);

BComPort1.WriteStr(p);
sleep(100);

1,
p=>

// BCTaHOBIICHHSI JIIHIHHOT XapaKTEPUCTUKH PO3TOHY MK IUCKPETHUMH
TOYKAMHU YaCTOTH B MAaCHBI1

p:=H#S05-+#$30-+#$30-+#$39+#$44-+#$3 1+#$30+#$30+#$30+#$30;

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=5

end;

// TIOBYJIOBA T'PA®IKA ®YHKLII 3MIHU YACTOTU ITPOTATOM
[TYCKY ABUT'YHA 3A OIITUMAJIBHUMU 3AKOHAMMU //
// 1f CheckBox1.Checked=True then begin
//" 1f RadioGroup2.ItemIndex>=5 then begin
SLScopel.Channels[0].Data.Clear;
SLScopel.Channels[0].Width:=3;

SLScopel.XAxis.Max.Tick.Value:=LawLenght*0.1;
SLScopel.XAxis.Min.Tick.Value:=0;

SLScopel.Y Axis.Max:=StrTolnt(Edit3.Text)*1.05;
SLScopel.Y Axis.Min:=0;
SLScopel.Channels[0].Data. AddXYPoint(0, 0);
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/1t:=0.1;

1:=0;

beep;

while i<LawLenght do begin

SLScopel.Channels[0].Data. AddXYPoint(1*0.1,
round(Law[1]*StrTolnt(Edit3.Text)*100)/100);

/t:=t+0.1;

Inc(1);

end;

If CheckBox2.Checked=False then SLScopel.Channels[0].Data.Clear;
// end;

/I end else SLScopel.Channels[0].Data.Clear;

end;

procedure TForm1.Button4Click(Sender: TObject); // komanna myck
begin
beep;

if CheckBox2.Checked=False then begin // PYX ITPUU CTAHJAPTHUX
XAPAKTEPUCTUKAX PO3I'OHY/TAJIBMYBAHHSA

if RadioGroup3.ItemIndex=1 then

p:=H#S05+#830+#3530+H#546+#54 1 +#53 1 +#830+#$32+#53 7+#541+#350D
//xoMaH/a IMyCKY Ha PyX BIIIBO

else

p:=H#305+#830+#$30+#546+#54 1 +#53 1 +#8530+#3534+#537+#543+#50D;
//xoMaH/a MyCKy Ha pyX BIPABO

BComPort1.WriteStr(p);

—n

p=
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sleep(StrTolnt(FloatToStr(StrToFloat(Editl.Text)*1000))); // mporpama

CIIUTH TIOKU JIBUTYH BUKOHYE PO3TiH
sleep(StrTolnt(FloatToStr(StrToFloat(Edit4.Text)*1000))); //mporpama
CIIUTH TIOKHU JIBUTYH BUKOHYE PYXA€ThCS HA YCTAEHIN MTBUIKOCTI
p:=#$05+#330+#830+#546+#54 1 +#83 1 +#$30+#830+#$3 7+#838+#350D;
// KOMaHJa TaIbMyBaHHS JBUTYHA
BComPort1.WriteStr(p);

end else begin

/I PYX IBUT'YHA HA OIITUMAJIbHMUX 3AKOHAX
prt
//BiTIpaBKa MapaMeTpy MOYaTKOBOI YACTOTH - MEPIIIOTO 3HAYEHHS 3 MAaCUBY

qacCToT

p:=#$05+#$30+#$30+#$45-+#$44-+#$3 1 +IntToHex(StrTolnt(FloatToStr(round(La
w[0]*StrTolnt(Edit3.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

n.

P~

// mOCUIIKa KOMaH]IU ITyCK

if RadioGroup3.ItemIndex=1 then

p:=#$05+#830+#$30+#546+#841+#53 1 +#830+#$32+#53 7+#$41+#350D
//KOMaHJa MyCKy Ha PyX BIIBO

else

p:=#$05+#830+#$30+#546+#54 1 +#53 1 +#$530+#$34+#537+#3543+#50D;
//KOMaHJa MyCKy Ha pyX BIPaBO

BComPort1.WriteStr(p);
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sleep(100);

// TYT KEpy€eMO IIBUJIKICTIO IBUTYHA

// MocuIaEMO HOMY TMCKPETHI 3HAYCHHS] BUBHAUEHUX PaHIIIE YacTOT
1:=1;

while i<LawLenght do begin // po3rin + yctaneHuii pyx + rajibMyBaHHs
p=";

//BiATIpaBKa MapaMeTpy 4acTOTH (IUCKPETHE 3HAUYCHHS 3 MACHUBY)

p:=#$05+#$30+#$30+#$45-+#$44-+#$3 1 +IntToHex(StrTolnt(FloatToStr(round(La
w[1]*StrTolnt(Edit3.Text)*100))), 4);
AddCRC(p, 2);
AddCR(p);
if BComPortl.WriteStr(p)>0 then
sleep(100);
p="
{ //BiampaBka mapameTpy OMOPHOI YaCTOTHU - PI3HUIIl MK HACTYITHUM Ta
MOTOYHHUM 3HAYEHHSIM YacTOT B MaCHBI
y:=round((v[i+1]-v[i])*StrToFloat(Edit3.Text)*100);
1f y<100 then y:=100;
/I y:=50;

p:=#$05+#$30+#$30+#$39-+#$34-+#$3 1 +IntToHex(StrTolnt(FloatToStr(y)), 4);
/Il p:=",
//
p:=#S05+#$30+#$30+#$39+#$34+#$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit3.Text)*100)), 4);
AddCRC(p, 2);
AddCR(p);
if BComPort1.WriteStr(p)>0 then
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sleep(50);

p:="
Inc(i);

end;
p:=#$05+#3530+#830+#546-+#541+#$3 1 +#530+#330+#$3 7+#$38+#350D;
// KOMaH/a raabMyBaHHs

BComPort1.WriteStr(p);

beep;

end;

end;

end.
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Pucynoxk B.3 — I'padiku, sKi BiIMOBIAI0Th JAHUM TPETIH Cepii EKCIIEPUMEHTIB: a) IPsIMUI MyCK pUBOaY; 0) ekcriepuMeHT Ne 1;

B) ekcriepuMeHT Ne 2; 1) exkcriepuMeHT Ne 3; 1) ekciepumeHT Ne 4; ¢) excriepuMeHT Ne 5; €) ekcriepuMeHT No 6; %) eKCIIepUMEHT

Ne 7; 3) excriepumenT Ne 8; k) ekcriepuMeHT Ne 9; 11) excriepumenT Ne 10; m) excriepumenT Ne 11; H) ekciepument Ne 12; 0)

ekcriepumeHT No 18

excriepuMeHT Ne 13; ) excniepumenT Ne 14; p) excriepumenT Ne 15; ¢) excniepumenT Ne 16; 1) ekcriepument Ne 17; y)
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Homarok I

Jlictinr nporpammu ,,OCC by Yuriy Romasevych ©” nJis npoBeieHHst

KEPYBaHHSI PyXOM MeXaHIi3MaMu MiiioMy BAHTAKy Ta MepeMillleHHs KPpaHa

OcHOBHMIA MOYJ/Ib IPOTPAMH

unit Unitl;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,
Dialogs, Functions Unit, ComCtrls, StdCtrls, Buttons, ExtCtrls, BCPort,
SLScope, Math, TeeProcs, TeEngine, Chart, Series, SyncObjs;

type

TForm1 = class(TForm)
PageControll: TPageControl;
TabSheetl: TTabSheet;
TabSheet2: TTabSheet;
TabSheet3: TTabSheet;
Button1: TButton;
Button2: TButton;
RadioGroupl: TRadioGroup;
Panell: TPanel;
BComPortl: TBComPort;
RadioGroup2: TRadioGroup;
Button3: TButton;
Panel2: TPanel,



Panel3: TPanel;
RadioGroup3: TRadioGroup;
RadioGroup4: TRadioGroup;
Button4: TButton;
GroupBox1: TGroupBox;
Editl: TEdit;

Edit2: TEdit;

Edit3: TEdit;

Edit4: TEdit;

Labell: TLabel,

Label2: TLabel;

Label3: TLabel,

Label4: TLabel;

Label5: TLabel;

Label6: TLabel,
GroupBox2: TGroupBox;
Edit5: TEdit;

Label7: TLabel;

Edit6: TEdit;

Label8: TLabel,

Label9: TLabel;

Edit7: TEdit;

Edit8: TEdit;

Label10: TLabel;

Edit9: TEdit;

Labelll: TLabel;

Edit10: TEdit;

Label12: TLabel,

Editl 1: TEdit;

Label13: TLabel,
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Button5: TButton;
SLScopel: TSLScope;
Button6: TButton;
RadioGroup5: TRadioGroup;
Button7: TButton;
RadioGroup6: TRadioGroup;
Button8: TButton;
GroupBox3: TGroupBox;
Labell17: TLabel,
Label18: TLabel,
Label19: TLabel;

Edit12: TEdit;

Editl3: TEdit;
GroupBox4: TGroupBox;
SLScope2: TSLScope;
Labell5: TLabel;
Label14: TLabel,
Label16: TLabel;

Edit14: TEdit;

Editl5: TEdit;

Label23: TLabel;
Label24: TLabel,
GroupBox5: TGroupBox;
Edit22: TEdit;

Label32: TLabel,
Label33: TLabel;

Edit23: TEdit;

Button9: TButton;
Label34: TLabel;

Edit24: TEdit;
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ProgressBarl: TProgressBar;

Label35: TLabel;

Label36: TLabel;

Label37: TLabel;

Label38: TLabel;

Label39: TLabel;

Label40: TLabel;

Button10: TButton;

Button11: TButton;

procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button6Click(Sender: TObject);
procedure Button5Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure RadioGroup3Click(Sender: TObject);
procedure RadioGroup5Click(Sender: TObject);
procedure Button9Click(Sender: TObject);
procedure Button7Click(Sender: TObject);
procedure Button8Click(Sender: TObject);
procedure Button10Click(Sender: TObject);
procedure Button11Click(Sender: TObject);

private
{ Private declarations }
procedure WMCopyMsg(var Msg: TWMCopyData); Message
WM _COPYDATA;

public

{ Public declarations }
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end;

//onMCyeMO Ki1ac TIOTOKY

MyThread = class(TThread)

private
{ Private declarations }

FMode : Integer;

protected
procedure Execute; override;
constructor Create(const CreateSuspended: Boolean; const Mode:
Integer);

end;

var
Forml: TForml;
Potok1, Potok2: MyThread;
p: String;
trozgpid: Real;
tnom: Real;
Dlinnal, Dlinna: Integer;
], 1: Integer;
y: Integer;
vlift: array of real;
vlowering: array of real;
L: Real;
c: Real;
m: Real;

ml: Real;



332
m2: Real;
vnom: Real;
WForce, FMin, FMax: Real;
t15: Real;
t1, t2: real;

t: real;

SwarmPopulation, IterationNumber, iter: integer;

cl, c2, w: real;

x1,x2, vl, v2, F: real;

t1Min, t2Min, t1Max, t2Max: real;

ParticleBestCost: real;

CognChangeCoef: integer;

vMovement: array of real;

{3amaeMo e po3MipHICTh MACUBY 2, OCKIJIBKH IITYKAEMO JIUIIE JBa
HEB1JIOMHUX YKCIIA: TPUBAIOCTI IEPEMUKAHHS KEPYBaHHS |

ParticlesVelocity: array of array[1..2] of real;  // macuB mBuaKOCTEH
YaCTUHOK

ParticlesPosition: array of array[1..2] of real;  // macuB nosoxeHb
YaCTUHOK

ParticlesBestPosition: array of array[1..2] of real; // macuB Halikpanmx
MI0JIO’KEHb YaCTUHOK

ParticlesBestCriterion: array of real; // MacHWB 3HaYEHHS KPUTEPIIO

PRI | HaﬁKpaH_IHX ITOJIOKCHBb YaCTHHOK
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SwarmBestPosition: array[1..2] of real; // MacuB OJHOTO

HANKPAIoro MOJ0XKEHS, sIKe 3HANIIOB BECh Piif

BestParticleNumber: integer;

const

dt=0.01;

procedure SendStr(const pStr: AnsiString);

const

g=9.81;

implementation

(SR *.dfm}

//Konctpykrop nmotokiB MyThread
constructor MyThread.Create(const CreateSuspended: Boolean; const Mode:
Integer);
begin
FreeOnTerminate:=True;

inherited Create(CreateSuspended);

///OnTerminate  := OnTerminateEvent;
Priority := tpNormal;
FMode := Mode;

end;

(*KOMAHJA BIAKPVBAHHSA [TIOPTA*)
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procedure TForm1.Button1Click(Sender: TObject);

begin

//HOMEp TIopTa

If RadioGroup1.IltemIndex=0 then BComPort1.Port:="COM1";
If RadioGroupl.IltemIndex=1 then BComPort1.Port:='COM?2";
If RadioGroup.ItemIndex=2 then BComPortl.Port:='COM3';
If RadioGroup1.IltemIndex=3 then BComPort1.Port:='COM4';
If RadioGroupl.IltemIndex=4 then BComPort1.Port:='COMS5";
If RadioGroupl.IltemIndex=>5 then BComPort1.Port:='COM®6';

BComPortl.BaudRate := br19200; //mB 06miny iHhopMaliiero

BComPort1.Parity:=paNone; / nepeBipka Ha MapHICTb

BComPort1.StopBits:=sb2; //kinbKicTb cTON-01TiB

if BComPortl.Open then // xomaHza BiAKpUBaHHS TOPTa
begin

Button1.Enabled:=False;

Button2.Enabled:= not Button1.Enabled,;

Button3.Enabled:=True;

Button4.Enabled:=True;

Button6.Enabled:=True;

Button7.Enabled:=True;

Button8.Enabled:=True;

RadioGroup1.Enabled:=False;

RadioGroup2.Enabled:=True;

Panell.Color:=clGreen;

Button3.Enabled:=True;

end;

end;
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(*KOMAH/JIA 3AKPUBAHHA TTOPTA*)

procedure TForm1.Button2Click(Sender: TObject);
begin
if BComPortl1.Close then //komaHma 3akpuBaHHS MOpTa
begin
Button2.Enabled:=False;
Buttonl.Enabled:= not Button2.Enabled;
Panell.Color:=clRed;
Button3.Enabled:=False;
Button4.Enabled:=False;
Button6.Enabled:=False;
Button7.Enabled:=False;
Button8.Enabled:=False;
RadioGroup2.Enabled:=False;
RadioGroupl.Enabled:=True;
Panel2.Visible:=False;
Panel3.Visible:=False;
end;

end;

(*KOMAJIHA BCTAHOBJIEHHS KEPYBAHH S1*)
procedure TForm1.Button3Click(Sender: TObject);
begin

if RadioGroup?2.ItemIndex=0 then begin

p:=#$05+#$36+#$34+#538+#$35+#$3 1+#$30+#$30+#$36+#$38+#$0D;
// 3oBHIIHE EXT mts cranmii NeQ

BComPort1.WriteStr(p);

sleep(100);

—n

="
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p:=HS05+#836+#835+#838+#835+#83 1+#530+#830+#836+#539+#50D;

// 3oBHIHE EXT st cranmii Nel

BComPort1.WriteStr(p);

Panel3.Color:=clGreen;

Panel2.Color:=clRed;

Panel3.Visible:=True;

Panel2.Visible:=True;

end else begin

p:=#$05+#$36+#535+#$38+#835+#53 1+#834+#$30+#536+#544+#$0D;
// mepexeBe (kommiorepue) NET st ctanmii Nel

BComPort1.WriteStr(p);

sleep(100);

p:="

p:=#S05+#$36+#3$34+#F38+#$35+#83 1+#534+#530+#$36+#$43+#$0D;
// mepexene (kommiorepHe) NET st ctaniii NeQ

BComPort1.WriteStr(p);

Panel3.Color:=clRed;

Panel2.Color:=clGreen;

Panel3.Visible:=True;

Panel2.Visible:=True;

end;

end;

procedure TForm1.Button6Click(Sender: TObject);
begin
If RadioGroup3.ItemIndex=-1 then

ShowMessage('BcTaHOBITh XapaKTEpPUCTUKY PO3TOHY/TaIbMYyBaHHS');

// BCTaHOBJIEHHS TOYATKOBOI HANPYTH >KUBJICHHS ABUTYHA
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p:=#$05+#$30-+#$30+#$38+#$30+#$3 1+IntToHex(StrToInt(FloatToStr(Str
ToFloat(Edit2.Text)*10)), 4);
AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

1,
p=>

// HAJIALITYBAHHA ITY TP CTAHJAPTHUX 3AKOHAX 3MIHU
YACTOTH //

if RadioGroup2.ItemIndex<=2 then begin

//BlAIpaBKa MapaMeTpy yCTal€HO1 YaCTOTH

p:=#805+#330+#830+#545+#544+#33 1 +IntToHex(StrTolnt(FloatToStr(rou

nd(StrToFloat(Editl.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

BComPortl.WriteStr(p);

sleep(100);

n.

p-=

//BiANpaBKa mapameTpy OMOPHOI YaCTOTH

//11e 3HaYeHHS BU3HAYA€ YACTOTY MPHU K1 TPUBATICTh PO3TOHY-
raJibMyBaHHs piBHA 3aJ]aHil, aJie 11e HE 3aJlaHa YacToTa

p:=#$05+#$30-+#$30+#$39+#$34+#3$3 1+IntToHex(StrTolnt(FloatToStr(Str

ToFloat(Editl. Text)*100)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

—n

p=
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//BiAnpaBKa MmapameTpy TPUBAIOCTI pO3TOHY

p:=HS05+#$30-+#$30-+#$38+#$37+#$3 1 +IntToHex(StrTolnt(FloatToStr(Str
ToFloat(Edit3.Text)*10)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=

//BiAnpaBKa napameTpy TPUBAJIOCTI TaJIbMyBaHHS
p:=#$05+#3$30+#830+#$38-+#$38+#3$3 1 +IntToHex(StrTolnt(FloatToStr(Str
ToFloat(Edit3.Text)*10)), 4);
AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

.
p=>

//BiAIpaBKa MapaMeTpy XapaKTEpPUCTUKU PO3TOHY/TaIbMyBaHHS JBUTYHA

if RadioGroup3.ItemIndex=0 then

p:=H#S05+#$30-+#$30+#$39+-#844+#33 1 +H#$30-+#$30+#$30+#$30; //
JiHIHA

if RadioGroup3.ItemIndex=1 then

p:=#$05+#$30+#$30+#$39+#544+#83 1+#$30+#$30+#$30+#831; // S-
moai10Ha

if RadioGroup3.ItemIndex=2 then

p:=H#S05+#$30+#$30+#$39+-#844+#$3 1 +#$30+-#$30+#$30+#$32; //
MoJB1iiHA S-1mo10Ha

AddCRC(p, 2);

AddCR(p);
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BComPort1.WriteStr(p);

sleep(100);
p::u;

end;

// TIOIIEPEJHI HAJTAILITYBAHHSA [TAPAMETPIB IT4 ITPU PYCI

JIBUT'YHA 3A OIITUMAJIbBHUMU 3AKOHAMU //

4);

if RadioGroup3.ItemIndex>2 then begin

//BiaTIpaBKa MapaMeTpy OMOPHOT YaCTOTH
y:=1000;
p:=#$05+#$30+#$30+#$39+#$34+#3$3 1+IntToHex(StrTolnt(FloatToStr(y)),

AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

1,
p=5

//BlAIpaBKa napamMeTpy TPUBAJIOCTI PO3TOHY
p:=#$05+#$30+#$30+#$38+#$37+#$3 1+#$30+#$30+#$30+#%31;
AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=5

//BlAIpaBKa napaMeTpy TPUBAIOCTI FraIbMyBaHHS
p:=HS05+#830+#830+#838+#838+#83 1+#830+#830+#530+#$531;
AddCRC(p, 2);
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AddCR(p);

BComPort1.WriteStr(p);
sleep(100);

1,
p=>

// BCTaHOBIICHHSI JIIHIHHOT XapaKTEPUCTUKH PO3TOHY MK IUCKPETHUMH
TOYKAMHU YaCTOTH B MAaCHBI1

p:=H#S05-+#$30-+#$30-+#$39+#$44-+#$3 1+#$30+#$30+#$30+#$30;

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

p:="

end;

end;

procedure TForm1.Button5Click(Sender: TObject);
var
dimension: integer;
particle: integer;
bestParticleIndex: integer;
rl, r2: real;
zzz: real;
const
cl=1.19;
c2=1.19;
w=0.72;
begin
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WForce:=StrToFloat(Editl 1.Text);
FMin:=StrToFloat(Edit10.Text);
FMax:=StrToFloat(Edit9.Text);
vnom:=StrToFloat(Edit8.Text);
ml:=StrToFloat(Edit7.Text);
m2:=StrToFloat(Edit6.Text);
L:=StrToFloat(Edit5.Text);

tnom:=StrToFloat(Edit4.Text);
Dlinna:=0;

{3aaHHs MapaMeTpiB METOAY ONTUMI3allll}
SwarmPopulation:=20;
IterationNumber:=2000;

{3a/1aHHs MEX TMONIYKY ONTUMAIbHUX 3HAY€Hb TPUBAJIOCTEH €TaIliB }
t1Min:=0.1;

t2Min:=0.1;

t1Max:=4;

t2Max:=4;

ProgressBarl.Max:=IterationNumber;

(THILIAJII3ALIS POIO YACTOUOK !

{3amaHHs MacuUBIB}

SetLength(ParticlesVelocity, SwarmPopulation);  // MmacuB moioxeHn
YaCTUHOK
SetLength(ParticlesPosition, SwarmPopulation);  // MacuB mBuaKOCTEH

HYaCTHHOK
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SetLength(ParticlesBestPosition, SwarmPopulation); // macus
HaWKpaInX 3HAUICHUX MOJ0KEHb YaCTUHOK
SetLength(ParticlesBestCriterion, SwarmPopulation); // macuB 3HaueHb

KPUTEPIIO, IO BiJIMOBIAA€ HAKPAIIUM 3HAWICHUM MOJI0XKEHHIM YaCTHHOK

{3amOBHEHHS MaCHUBY IIBUIKOCTEHN - HE MOTPIOHO - TaM BCIOJIM HYJI1 }

{3amIOBHEHHS MACHBY I1OJI0KCHb }

SetLength(ParticlesPosition, SwarmPopulation);

For particle:=0 to SwarmPopulation-1 do begin

For dimension:=1 to 2 do begin

if dimension=1 then
ParticlesPosition[particle][dimension]:=Random™*(t1 Max-t1 Min)+t1 Min;

if dimension=2 then
ParticlesPosition[particle][dimension]:=Random*(t2Max-t2Min)+t2Min;

end;

end;

{3ar0BHEHHS MacHBY HalKpaIllKX MOJI0XKEHb YACTUHOK - CIIOYATKY
BOHU € MOYAaTKOBUMH }
For particle:=0 to SwarmPopulation-1 do

For dimension:=1 to 2 do

ParticlesBestPosition[particle][dimension]:=ParticlesPosition[particle][dimension];

{3amoBHEHHS MacUBY 3HaueHb (QYHKIT JJIs1 KOKHOT 3 YACTUHOK }

For particle:=0 to SwarmPopulation-1 do

ParticlesBestCriterion[particle]:=Criterion((ParticlesPosition[particle][1]),
(ParticlesPosition[particle][2]), FMax, FMin, WForce, dt, m1, m2, vnom, L);
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{3HaxOKEHHSI MOPSIKOBOIO HOMEpa HAMKPAI0l YACTHHKH Y POi }

{Hymepailis MacuBIB MOYUHAETHCS 3 0}

BestParticleNumber:=BestParticleNumberFunction(ParticlesBestCriterion);

{BUKOHAHHS iTepalliii METOTy }

For iter:=1 to IterationNumber do begin

{OHOBJICHHSI IOJIO’KEHb Ta MIBUIKOCTEHN JJI KOKHOT YACTUHKM §

For particle:=0 to SwarmPopulation-1 do begin

{po3paxyHKu JIJIsi KOKHOTO 3 apryMeHTiB - koedimientiB KP, KI
Ta TPUBAJIOCTI MojietoBaHHs T}
For dimension:=1 to 2 do begin
rl:=Random;

r2:=Random;

// 3MiHa TOPAJIKOBOT'O HOMEpa YaCTUHKH Y KOTHITUBHIN
CKJIQJIOB1i1 OHOBJICHHS HIBUIKOCTI

if Frac(iter/5)=0 then
bestParticleIndex:=Round(Random*(SwarmPopulation-1))

else

bestParticlelndex:=particle;

// pO3paxyHOK MIBUJIKOCTI JJIsl OJTHOT'O apryMeHTa OJHI€T

YaCTHHKH

ParticlesVelocity[particle][dimension ]:=w*(ParticlesVelocity[particle][dimension]

)+cl*r1*((ParticlesBestPosition[bestParticleIndex][dimension])-
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(ParticlesPosition[particle][dimension]))+c2*r2*((ParticlesPosition[ BestParticleNu

mber][dimension])-(ParticlesPosition[particle][dimension]));

// pO3paxyHOK IOJIOKEHHS ISl OJHOTO apryMeHTa OHI€T

YaCTHHKHA

ParticlesPosition[particle][dimension]:=ParticlesPosition[particle][dimension]+Par

ticlesVelocity[particle][dimension];

// mepeBipKa BUXOIY 3a MEXKI1 JJIsl OJTHOTO apryMeHTa OAHIET
YaCTUHKHU
if dimension=1 then begin
if (ParticlesPosition[particle][dimension])>t1 Max then
ParticlesPosition[particle][dimension]:=t1Max;
if (ParticlesPosition[particle][dimension])<t1Min then
ParticlesPosition[particle][dimension]:=t1Min,;

end;

if dimension=2 then begin
if (ParticlesPosition[particle][dimension])>t2Max then
ParticlesPosition[particle][dimension]:=t2Max;
if (ParticlesPosition[particle][dimension])<t2Min then
ParticlesPosition[particle][dimension]:=t2Min;

end;
end; // KiHeUb UKITY PO3PaXyHKY AJIsi KOXKHOTO 3 apTyMEHTIB
end; // KiHeb UKy PO3paXyHKY MOJ0XKEHb Ta IIBUAKOCTEN AJIs

KO>XHO1 YaCTUHKHU

/! oHoBneHHs personalBest
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For particle:=0 to SwarmPopulation-1 do begin

if Criterion((ParticlesPosition[particle][1]),
(ParticlesPosition[particle][2]), FMax, FMin, WForce, dt, m1, m2, vhom,
L)<(ParticlesBestCriterion[particle]) then begin

ParticlesBestCriterion[particle]:=Criterion((ParticlesPosition[particle][1]),
(ParticlesPosition[particle][2]), FMax, FMin, WForce, dt, m1, m2, vnom, L);

For dimension:=1 to 2 do begin

ParticlesBestPosition[particle][dimension]:=ParticlesPosition[particle][dimension];

end;

end;

end;

// onoBnenHs globalBest

BestParticleNumber:=BestParticleNumberFunction(ParticlesBestCriterion);

ProgressBar1.Position:=iter;

end; // KiHe1b MUKy po3paxyHKy iTepaiii metoay PSO

ProgressBar1.Position:=0;

Label35.Caption:=FloatToStr(RoundTo(ParticlesBestCriterion[ BestParticleNumbe
r] s -5 ))>
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Label38.Caption:=FloatToStr(RoundTo(ParticlesBestPosition[BestParticleNumber
111, -3));

Label40.Caption:=FloatToStr(RoundTo(ParticlesBestPosition[ BestParticleNumber
1121, -3));

Beep();

if RadioGroup3.ItemIndex>2 then Button6.Enabled:=True;

end;

procedure TForm1.Button4Click(Sender: TObject); // kHOmNKa MycK -
nepeMileHHs] KpaHa

begin

// cCTBOpEHHHS TIOTOKY Ha BIJMPaBKY JUCKPETHUX 3HAYCHb YaCTOTH JIJISI
[MEPEMIILIIEHHA KPAHA
Potok1:= MyThread.Create(True,0);

Potok1.Resume;

end;

procedure TForm1.RadioGroup3Click(Sender: TObject);
begin

If RadioGroup3.ItemIndex<=2 then begin
Edit3.Enabled:=True;

Edit5.Enabled:=False;

Edit6.Enabled:=False;
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Edit7.Enabled:=False;

Edit8.Enabled:=False;
Edit9.Enabled:=False;
Edit10.Enabled:=False;
Edit10.Enabled:=False;
Button5.Enabled:=False;
Editl1.Enabled:=False;
Button6.Enabled:=True;
Button10.Enabled:=False;

SLScopel.Channels[0].Data.Clear end else begin
Edit3.Enabled:=False;
Button6.Enabled:=False;
Edit5.Enabled:=True;
Edit6.Enabled:=True;
Edit7.Enabled:=True;
Edit8.Enabled:=True;
Edit9.Enabled:=True;
Edit10.Enabled:=True;
Editl1.Enabled:=True;
Button5.Enabled:=True;
Button10.Enabled:=True;

end;

end;

procedure TForm1.RadioGroup5Click(Sender: TObject);
begin

If RadioGroup5.ItemIndex<3 then begin
Edit22.Enabled:=False;



Edit23.Enabled:=False;
Edit24.Enabled:=False;
Button9.Enabled:=False;
Button7.Enabled:=True;
SLScope2.Channels[0].Data.Clear end;
If RadioGroup5.ItemIndex=4 then begin
Button7.Enabled:=False;
Edit22.Enabled:=True;
Edit23.Enabled:=True;
Edit24.Enabled:=True;
Button9.Enabled:=True;

end;

If RadioGroup5.ItemIndex=3 then begin
Button7.Enabled:=False;
Edit22.Enabled:=True;
Edit23.Enabled:=True;
Edit24.Enabled:=True;
Button9.Enabled:=True;

end;

end;

procedure TForm1.Button9Click(Sender: TObject);
var
Omega: Real;

numerator, denominator: Real;

begin

if RadioGroup5.ItemIndex>2 then Button7.Enabled:=True;

348
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trozgpid:=StrToFloat(Edit14.Text);

Dlinnal:=0;
ml:=StrToFloat(Edit22.Text);
m2:=StrToFloat(Edit23.Text);
c:=StrToFloat(Edit24.Text);

// PO3PAXYHOK MACHUBY BIIHOCHUX 3HAUYEHb UACTOTHU
JUIS OIITUMAJIBHOI'O 3AKOHY  //

// pO3paxyHOK MacCUBY YacTOT JIJIsi ONTUMAJILHOTO 3akoHY Nol

if RadioGroup5.ItemIndex=3 then begin

1:=0;

t:=0.1; // mepiiie TUKpETHE 3HAUYCHHS Yacy

DlinnaL:=StrTolnt(FloatToStr(trozgpid*10)); // Bu3HaUeHHS TOBKUHU
MacCHUBY ISl TUCKPETHUX YaCTOT

SetLength(vlift, Dlinnal.); // BcTaHOBIIOEMO JOBXHHY MAaCHBY YacCTOT JIJIsI

oMy

Omega:=Sqrt(((c*(m1+m2))/(ml1*m2)));

while t<trozgpid do begin

numerator:=(-2*trozgpid+t*trozgpid*Power(Omega, 2)+2*Cos(t*Omega)-
2*Cos((t-trozgpid)*Omega)+2*Cos(trozgpid*Omega)+Omega™((t-
trozgpid)*Sin(t*Omega)+t*(Sin(trozgpid*Omega)-Sin((t-trozgpid)*Omega))));

denominator:=(-4+Power(trozgpid, 2)*Power(Omega,
2)+4*Cos(trozgpid*Omega)+trozgpid*Omega*Sin(trozgpid*Omega));

vlift[i]:=numerator/denominator;

Inc(i);

t:=t+0.1;

end;
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If vlift[Dlinnal.-1]<1 then vlift[Dlinnal.-1]:=1; // nns rapanTyBaHHS TOTO,

10 IBUTYH PO3KEHETHCS JJO HOM IITBUIKOCTI
If vlift[Dlinnal.-1]>1 then vlift[Dlinnal.-1]:=1; // nns rapanTyBaHHs TOTO,
10 IBUTYH PO3KEHETHCS JJO HOM IITBUIKOCTI

end;

if RadioGroup6.ItemIndex=1 then begin
1:=1;

while i<Dlinnal.+1 do begin
vlowering[i-1]:=vlift[Dlinnal.-1];

Inc(1);

end;

end;

end;

procedure TForm1.Button7Click(Sender: TObject);
begin

If RadioGroup5.IltemIndex=-1 then

ShowMessage('BcTaHOBITh XapaKTEpUCTUKY PO3TOHY/TaIbMYyBaHHS');

// BCTAaHOBJICHHSI IOYATKOBO1 HAIIPYTH >KUBJICHHS IBUTYHA

p:=H#$05+#$30+#$31+#$38+#$30+#$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit13.Text)*10)), 4); // nns nepmioi cTaHIii

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);
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p::n;
/I HAJTAIITYBAHHA T4 ITPU CTAHJJAPTHNX 3AKOHAX 3MIHUA
YACTOTH //

if RadioGroup5.ItemIndex<=2 then begin

//BiAnpaBKa MapameTpy yCcTajJeHOi 4aCTOTH

p:=#S05+#$30+#$3 1 +#$45+#344+#3$31+IntToHex(StrTolnt(FloatToStr(round(Str
ToFloat(Edit12.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

.
p=

//BlAIpaBKa MapaMeTpy OMOPHOi YaCTOTH.
//1le 3HAaUeHHS BU3HAYAE YACTOTY MPHU SIKIH TPUBATICTH PO3TOHY-

raJibMyBaHHsI piBHA 3aj[aHiii. AJie 11e He 3aJlaHa 4YacToTa

p:=#305+#$30+#3$3 1+#$39+#$34+#$3 1 +IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit12.Text)*100)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

n.

p-=

//BiAIpaBKa MapaMeTpy 4acy po3roHy
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p:=#$05+#$30+#83 1+#$38-+#$37+#3$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit14.Text)*10)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=

//BlANpaBKa MapaMeTpy 4acy raJibMyBaHHS

p:=#$05+#$30+#$31+#$38-+#$38+#3$3 1+IntToHex(StrTolnt(FloatToStr(StrToFloa
t(Edit14.Text)*10)), 4);

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=5

//BlAIpaBKa MapaMeTpy XapaKTEpPUCTUKU PO3rOHY/TajJbMyBaHHS JBUTYHA

if RadioGroup5.ItemIndex=0 then

// miH1iHA

p:=HS05+#S30+#$3 1+#$39+-#844-+#$3 1 +#$30+#$30-+#$30+#$30;

if RadioGroup5.ItemIndex=1 then

// S-mom10Ha

p:=#$05+#$30+#$31+#$39+#544+#$3 1+#$30+#$30+#$30+#831; // S-
rmoai0Ha

if RadioGroup5.ItemIndex=2 then

// moaBiviHa S-mtoA10HA

p:=H#S05+#$30-+#$3 1 +#$39+-#$44+#$3 1 +H#$30-+-#$30+#330+#$32;
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AddCRC(p, 2);

AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

p="

end;

// TIOIIEPEJHI HAJTAILITYBAHHSA [TAPAMETPIB IT4 ITPU PYCI

JIBUI'YHA 3A OIITUMAJIBHUUMU 3AKOHAMU //

4);

if RadioGroup5.ItemIndex>2 then begin

//BiIIpaBKa MmapaMeTpy OMOpPHOI YaCTOTH
y:=1000;
p:=#$05+#$30+#$30+#$39+#$34+#3$3 1+IntToHex(StrTolnt(FloatToStr(y)),

AddCRC(p, 2);
AddCR(p);
BComPort1.WriteStr(p);
sleep(100);

n.

P~

//BiTIpaBKa MapaMeTpy 4acy po3roHy
p:=#$05+#$30+#$31+#$38+#$37+#$3 1+#$30+#$30+#$30+#3$31;
AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

n.

p-=
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//BiAnpaBKa MmapameTpy 4acy rajJbMyBaHHs

p:=H#HS05+#830+#83 1 +#838+#838+#83 1+#530+#530+#530+#3$31;
AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

1,
p=>

// BCTAaHOBJICHHS JIIHIMHOI XapaKTEPUCTUKU PO3TOHY MK JTUCKPETHUMU
TOYKaMU YacCTOTU B MAaCHBI1

p:=#$05+#$30+#$31+#$39+#$44+#83 1 +#$30+#$30-+#$30+#3$30;

AddCRC(p, 2);

AddCR(p);

BComPort1.WriteStr(p);

sleep(100);

—n.

P~

end;

end;

procedure TForm1.Button8Click(Sender: TObject);
begin

// CTBOPEHHHS TTOTOKY Ha BIJIMPaBKy JUCKPETHUX 3HAYCHBb YaCTOTH JIJIS
[IJIIOMY BAHTAXY

Potok2:= MyThread.Create(True,1);

Potok2.Resume;

end; // kiHerp poreypru 00poOKH KiTlika KHOTIKA
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procedure MyThread.Execute;

var

t1, t2: real;

begin
sleep(10);
case FMode of
0: begin  //x#x*xxx IS [IEPEMIILIEHHA KPAHA  k#kxsk/
Windows.Beep(500, 500);
if Form1.RadioGroup3.IltemIndex<3 then begin

/I PYXTIPU CTAHIAPTHUX XAPAKTEPUCTUKAX
PO3I'OHY/TAJIbMYBAHHS

if Form1.RadioGroup4.ItemIndex=0 then

p:=H#S05+#$30+#830-+#546-+#541+#83 1 +#$30+#832+#83 T+#$41+#$0D
//KkoMaH/a IMyCKy Ha PyX BIIIBO

else

p:=HS05+#830+#830+#546+#841+#83 1+#830+#834+#83 7+#543+#50D;
//xoMaH/a MyCKy Ha pyX BIPABO

SendStr(p);
p ::n;

sleep(StrTolnt(FloatToStr(StrToFloat(Form1.Edit3.Text)*1000))); //
sleep(StrTolnt(FloatToStr(StrToFloat(Form1.Edit4.Text)*1000)));

//mporpamMa CriuTh MOKU JBUTYH BUKOHYE PyX

p:=#S05+#530+#$30+#546+#54 1 +#$3 1 +#$30+#$30+#$37+#$38+#350D;
// KOMaH/1a TaJlbMYyBaHHS JABUTYHA
SendStr(p);

end else begin
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/I PYX IBUT'YHA HA OIITUMAJIBHUX 3AKOHAX

1,
p=>

//BiaTIpaBKa MapaMeTpy MOYaTKOBOI YaCTOTH

p:=#$05+#$30+#3$30+#3545+#344+#33 1+IntToHex(StrTolnt(FloatToStr(round(vM
ovement[0]*StrTolnt(Form1.Editl.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

SendStr(p);

sleep(100);

1,
p=5

// MOCUIIKa KOMaH]IU MTyCK

if Form1.RadioGroup4.ItemIndex=0 then

p:=#$05+#$30+#$30+#546+#54 1+#$53 1 +#$30+#$32+#$37+#3541+#$0D
//KkoMaH/a IMyCKy Ha PyX BIIIBO

else

p:=HS05+#830+#830+#546+#841+#83 1+#830+#834+#83 7+#543+#50D;
//xoMaH/a MyCKy Ha pyX BIPABO

SendStr(p);

sleep(100);

// TYT KepyeEMO MIBUIKICTIO IBUTYHA

// mocuIaeEMo WOMY TUCKPETHI 3HAYEHHS

// BU3HAYEHUX pPaHIIIe YacTOT

t1:=(ParticlesPosition[BestParticleNumber][1]);
t2:=(ParticlesPosition[ BestParticleNumber][2]);
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Dlinna:=StrTolnt(FloatToStr((2*t1+t2)*100));

1:=1;
while i<Dlinna do begin // po3rin (Dlinna-1)

o—n,
p=

//BiATIpaBKa MapaMeTpy 4acTOTH (IUCKPETHE 3HAUYCHHS 3 MACHUBY)

p:=#H$05+#$30+#$30+#345+#344+#$3 1 +HIntToHex(StrTolnt(FloatToStr(round(vM
ovement[i]*StrTolnt(Form1.Edit1.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

SendStr(p);

sleep(100);

] I
p=>

1:=1+1;

end;

sleep(round(tnom*1000)); // vac poGOTH HAa HOMIHAJIbHIN YaCTOT1 HANIPYTH
YKUBIICHHS

1:=(Dlinna-1);

while 1>=0 do begin // ranbmyBanHs

—n.

p-=>

//BiANpaBKa mapameTpy 4acTOTH (IMCKPETHE 3HAUEHHS 3 MACUBY).

p:=#S05+#$30+#$30+#$45+#344+#3$3 1+IntToHex(StrTolnt(FloatToStr(round(vM
ovement[i]*StrTolnt(Form1.Edit1.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

SendStr(p);

sleep(100);

",
p="
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1:=1-1;

end;

p:=#$05+#3$30+#830+#546-+#541+#$3 1 +#530+#$30+#$3 7+#$38+#350D;
// KOMaH/a ralbMyBaHHs

SendStr(p);

end;

Windows.Beep(500, 500);

end;

1: begin //*****+* TS [IIJIMOMY BAHTAXKY *¥¥#kkskk//
Windows.Beep(2000, 500);
if Form1.RadioGroup5.IltemIndex<3 then begin

/I PYXTIPU CTAHIAPTHUX XAPAKTEPUCTUKAX
PO3I'OHY/TAJIbMYBAHHA

if Form1.RadioGroup6.ItemIndex=0 then

//xoMaHJ1a MyCKy Ha migiiom

p:=#HS05+#$30+#33 1 +#546+#54 1 +#53 1 +#530+#$32+#$37+#$42+#$0D

else

//KOMaH/Ia MyCKy Ha OIyCKaHHS
p:=#$05+#$30+#8$31+#546-+#841+#$3 1 +#$30+#$34+#$37+#$44+#$0D;
SendStr(p);

n.

p-=

sleep(StrTolnt(FloatToStr(StrToFloat(Form1.Edit14.Text)*1000))); //
mporpama CiuTh MOKH IBUTYH BUKOHYE PyX TMPOTITOM PO3TOHY
sleep(StrTolnt(FloatToStr(StrToFloat(Form1.Edit15.Text)*1000)));

//mporpaMa CIUTh MOKH JBUTYH BUKOHY€E PyX Ha yCTaJeHii IIBUIKOCTI
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p:= #S$05+#3$30+#33 1 +#546+#54 1 +#$3 1 +#$30-+#830+#83 7+#$39+#80D;

// KOMaH/a ralbMyBaHHs JBUTYHA
SendStr(p);

end;

if Form1.RadioGroup5.ItemIndex=3 then begin

/I PYX ABUT'YHA 1TP1 OIITUMAJIBHOMY 3AKOHI
p::H;

//BlAIpaBKa napaMeTpy NO4aTKOBOI YaCTOTH

p:=HS05+#$30+#33 1+#345+#344+#$3 1 +HIntToHex(StrTolnt(FloatToStr(round(v1if
t[0]*StrTolnt(Form1.Edit12.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

SendStr(p);

sleep(100);

n.

P~

// mOCUIIKa KOMaH]I ITyCK

if Form1.RadioGroup6.ItemIndex=0 then

//koMaHaa Iaiuom

p:=H#S05+#830+#83 1 +#546-+#541+#83 1 +#$30+#832+#83 T+#$42+#$0D
else

//xOMaH1a OITyCKaHHS

p:=#HSO05+#$30+#33 1 +#546+#54 1 +#33 1 +#330+#$34+#$37+#$44+#$0D;
SendStr(p);

sleep(100);
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// TyT KepyeMO IIBUJIKICTIO IBUTYHA

// mocunaeMo HOMy JUCKPETHI 3HAYCHHS

// BU3HAYEHUX PaAHIIIIE YaCcTOT

=L

while j<Dlinnal do begin // po3rin (Dlinna-1)
p:="

//BianpaBKa mapaMmeTpy 4acTOTH (IUCKPETHE 3HAUYCHHS 3 MAaCHUBY).

p:=HS05+#$30+#33 1+#345+#344+#$3 1 +HIntToHex(StrTolnt(FloatToStr(round(v1if
{[j]*StrToInt(Form1.Edit12. Text)*100))), 4);

AddCRC(p, 2):

AddCR(p);

SendStr(p);

sleep(100);

p="

B R ¥

end;

sleep(round(StrToFloat(Form1.Edit15.Text)*1000)); // wac po6otu Ha

HOMIHAJBHIN 4acTOTI HAIIPYTH KUBJICHHS

J:=(DlinnaL-1);
while j>=0 do begin // ranbmyBaHHs
p::n;

//BiANpaBKa napaMeTpy 4acToTu (AUCKPETHE 3HAYEHHS 3 MACHUBY).
//

p:=#S05+#$30+#$30+#$45+#344+#3$3 1+IntToHex(StrTolnt(FloatToStr(round(vlif
t[1]*StrTolnt(Edit12.Text)*100))), 4);
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p:=HS05+#$30+#33 1+#345+#344+#$3 1 +HIntToHex(StrTolnt(FloatToStr(round(v1if
t[j]*StrTolnt(Form1.Edit12.Text)*100))), 4);

AddCRC(p, 2);

AddCR(p);

SendStr(p);

sleep(100);

p:="

j=J-1;

end;

p:=#$05+#$30+#83 1+#546-+#541+#$3 1+#$30+#$30+#$37+#$39+#$0D;
// KOMaH/1a raTbMyBaHHS
SendStr(p);

end;

Windows.Beep(2000, 500);
end;
end;

end;

// nojpaHi mpoueaypu
procedure SendStr(const pStr: AnsiString);
var

aCopyData : TCopyDataStruct;

begin
with aCopyData do
begin
dwData := 0;

cbData := StrLen(PAnsiChar(pStr)) + 1;
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IpData := PAnsiChar(pStr);

end;
SendMessage(Form1.Handle, WM _COPYDATA, 0,
Longint(@aCopyData));

end;

procedure TForm1.WMCopyMsg(var Msg: TWMCopyData);// Message
WM _COPYDATA;
var
pStr: array[0..255] of AnsiChar;
begin
ZeroMemory(@pStr,Length(pStr));
StrL.Copy(pStr, Msg.CopyDataStruct.lpData,
Msg.CopyDataStruct.cbData);
BComPort1.WriteStr(p);

end;

procedure TForm1.Button10Click(Sender: TObject);
var

t1, t2: real;

DlinnavMovement: integer;

begin

// TIOBYJJOBA I'PA®IKA ®YHKIIII 3MIHU YACTOTU ITPOTSTOM
I[TYCKY ABUT'YHA 3A OIITUMAJIbBHUMU 3AKOHAMU //

SLScopel.Channels[0].Data.Clear;
SLScopel.Channels[0]. Width:=3;
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t1:=StrToFloat(Label38.Caption);

t2:=StrToFloat(Label40.Caption);

SLScopel.XAxis.Max.Tick.Value:=(2*(2*t1+t2)+tnom);

SLScopel.XAxis.Min.Tick.Value:=0;

SLScopel.Y Axis.Max:=StrTolnt(Editl.Text)*1.05;

SLScopel.Y Axis.Min:=0;

SLScopel.Channels[0].Data. AddXYPoint(0, 0);

1:=0;

t:=0;

// mobynoBa rpadika i peKuMy pO3roHy

while t<RoundTo((2*t1+t2)-dt, -2) do begin

SLScopel.Channels[0].Data. AddXY Point(t,
((DynamicsV1Criterion[i])/vnom)*StrTolnt(Edit1.Text));

t:=t+dt;

1:=1t1;

end;

// mobynoBa rpadika i yCTAICHOTO PEXXUMY PYXy

t:=(2*t1+t2);

while t<=RoundTo(tnom+(2*t1+t2), -2) do begin
SLScopel.Channels[0].Data. AddXYPoint(t, StrTolnt(Edit]l.Text));
t:=t+dt;

1:=1+1;

end;

// mobymoBa rpadika It pexuMy raJbMyBaHHS
t:=tnom+(2*t1+t2);
1:=(StrTolnt(FloatToStr(RoundTo((2*t1+t2)/dt, 0)))-1);
while t<=RoundTo(tnom+2*(2*t1+t2), -2) do begin
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SLScopel.Channels[0].Data. AddXY Point(t,

((DynamicsV 1 Criterion[i])/vnom)*StrTolnt(Edit1.Text));
t:=t+dt;
1:=1-1;

end;

// popmyemMO MacuB MIBUAKOCTEH, sIKi OyayTh BiampasuaTtuck Ha UIT

DlinnavMovement:=Round((2*t1+t2)/0.1);

SetLength(vMovement, DlinnavMovement);

1:=0;

while i<DlinnavMovement do begin

vMovement[i]:=DynamicsV 1 Criterion[((i+1)*10)]/vnom;

//SLScopel.Channels[0].Data. AddXYPoint(t,
((DynamicsV1Criterion[i])/vnom)*StrTolnt(Edit1.Text));

1:=1t1;

end;

if vMovement[(DlinnavMovement-1)]<1 then

vMovement[(DlinnavMovement-1)]:=1;

Beep();

end;

procedure TForm1.Buttonl1Click(Sender: TObject);
begin

// TIOBY JOBA I'PA®IKA ®YHKLII 3MIHU YACTOTH ITPOTATOM
I[TYCKY ABUT'YHA 3A OIITUMAJIbBHUMU 3AKOHAMU //

if RadioGroupS5.ItemIndex>2 then begin
SLScope2.Channels[0].Data.Clear;



365
SLScope2.Channels[0]. Width:=3;

if RadioGroup5.ItemIndex=3 then
SLScope2.XAxis.Max.Tick.Value:=trozgpid;
SLScope2.XAxis.Min.Tick.Value:=0;

if RadioGroup5.ItemIndex=4 then begin

if RadioGroup6.ItemIndex=0 then begin
SLScope2.Y Axis.Max:=StrTolnt(Edit12.Text)*1.05;
SLScope2.Y Axis.Min:=0;

end;

if RadioGroup6.ItemIndex=1 then begin
SLScope2.Y Axis.Max:=0;

SLScope2.Y Axis.Min:=-StrTolnt(Edit12.Text)*1.05;
end;

end;

SLScope2.Channels[0].Data. AddXYPoint(0, 0);
t:=0.1;
1:=0;

if RadioGroupS5.ItemIndex=3 then begin

while t<trozgpid+0.1 do begin

SLScope2.Channels[0].Data. AddX Y Point(t,
vlift[i]*StrTolnt(Edit12.Text));

t:=t+0.1;

1:=1t1;

end;

end;
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if RadioGroup5.ItemIndex=4 then begin //3

if RadioGroup6.ItemIndex=0 then begin //2

while t<t15+0.1 do begin //1

SLScope2.Channels[0].Data. AddX Y Point(t,
vlift[1]*StrTolnt(Edit12.Text));

t:=t+0.1;

1:=1+1;

end; //1

end; //2

if RadioGroup6.ItemIndex=1 then begin //2

while t<t15+0.1 do begin //1

SLScope2.Channels[0].Data. AddXYPoint(t, -
vlowering[i]*StrTolnt(Edit12.Text));

t:=t+0.1;

1:=1t1;

end; //1

end; //2

end; //3

end;

end;

end.
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JonarkoBuii MOAYJIb POrpaMu

unit Functions Unit;

interface

uses SysUtils, Math;

var
TerminalCriterion, x1Criterion, x2Criterion, v1Criterion, v2Criterion: real;

DynamicsV 1 Criterion: array of real;

const

dt=0.01;

function Criterion(t1, t2, FMax, FMin, WForce, dt, m1, m2, vnom, L: real): real;
function BestParticleNumberFunction(ParticlesBestCriterion: array of real):

integer;

function SymbolEntersCount(s: string): string;

function StringToHex(strl,Separator:String):String;

function HexToString(Hex:String):String;

function ByteArrayToHex(str1:array of Byte; size: Word):String;
procedure AddCRC(var Str: String; StartIndex: Byte);

procedure AddCR(var Str: String);

implementation

uses Unitl;



function SymbolEntersCount(s: string): string;
var

1: integer;
begin

Result :=";

fori:=1 to Length(s) do

if not(s[i] in [' ",#10,#13]) then
Result:=Result+s[i];

end;

function HexToString(Hex:String):String;
var
buf:String;
bt:Byte;
1:Integer;
begin
buf:=";
Hex:=SymbolEntersCount(UpperCase(Hex));
for 1:=0 to (Length(Hex) div 2)-1 do begin
bt:=0;
if (Byte(hex[i*2+1])>$2F)and(Byte(hex[i*2+1])<$3A)then
bt:=Byte(hex[i*2+1])-$30;
if (Byte(hex[i*2+1])>$40)and(Byte(hex[i*2+1])<$47)then
bt:=Byte(hex[i*2+1])-$37;
if (Byte(hex[1*2+2])>$2F)and(Byte(hex[i*2+2])<$3A)then
bt:=bt*16+Byte(hex[i*2+2])-$30;
if (Byte(hex[1*2+2])>$40)and(Byte(hex[1*2+2])<$47)then
bt:=bt*16+Byte(hex[i*2+2])-$37;
buf:=buf+char(bt);

368
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end;
HexToString:=buf;

end;

function StringToHex(str1,Separator:String):String;
var
buf, temp: String;
i:Integer;
begin
buf:=";
temp:=";
for 1:=1 to Length(str1l) do begin
buf:=buf+IntToHex(Byte(str1[i]),2)+Separator;
if Byte(str1[i]) in [$19..$7F]
then temp := temp + Chr(Byte(str1[1]))
else temp :=temp + "'
end;
Result:=Format('%s',[buf])+ StringOfChar(' ', 58-Length(buf))+Format('|
Yos',[temp]);

end;

function ByteArrayToHex(strl:array of Byte; size: Word):String;
var

buf:String;

i:Integer;
begin

buf:=";

for 1:=0 to size-1 do begin

buf:=buf+IntToHex(str1[i],2);

end;
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Result:=buf;

end;

procedure AddCRC(var Str: String; Startindex: Byte);
var
Sum: Word;
1, Size: Byte;
begin
Sum :=0;
Size := Length(Str);
for I := StartIndex to Size do Sum := Sum + Byte(Str[1]);
Str ;= Str + IntToHex(Lo(Sum),2);

end;

procedure AddCR(var Str: String);
begin
Str := Str + #13;

end;

function Criterion(t1, t2, FMax, FMin, WForce, dt, m1, m2, vnom, L: real): real;
var
TerminalCriterion: real;
x1Criterion, x2Criterion, v1Criterion, v2Criterion: real;
iCriterion, DlinnaCriterion: integer;
MaxVCriterion, MinVCCriterion: real;
InEqCriterionl, InEqCriterion2: real;
begin

DlinnaCriterion:=Round((2*t1+t2)/dt);
SetLength(DynamicsV1Criterion, DlinnaCriterion);
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x1Criterion:=0;
x2Criterion:=0;
v1Criterion:=0;

v2Criterion:=0;

iCriterion:=1;

{po3paxyHOK BETUYHHU KPUTEPIIO }

{3amyck nuKa}

While iCriterion<DlinnaCriterion do begin
{3a/1aHHsI BEJIMUMHU PYIITIAHOTO 3YCHJIIS }
if ((iCriterion*dt)>0) and (t1>(iCriterion*dt)) then F:=FMax;
if ((iCriterion*dt)>tl) and ((t1+t2)>(iCriterion*dt)) then F:=FMin;
if ((iCriterion*dt)>(t1+t2)) and ((2*t1+t2)>(iCriterion*dt)) then F:=FMax;
v1Criterion:=v1Criterion+(F-WForce-m2*(g/L)*(x1Criterion-
x2Criterion))*dt/ml;

v2Criterion:=v2Criterion+(g/L)*(x1Criterion-x2Criterion)*dt;

x1Criterion:=x1Criterion+v1Criterion*dt;

x2Criterion:=x2Criterion+v2Criterion*dt;

DynamicsV 1 Criterion[iCriterion]:=v1Criterion;

1Criterion:=1Criterion+1;

end;
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{BU3HAUEHHS TEPMIHATIBLHOTO KPUTEPIs}
if (Abs(x1Criterion-x2Criterion)<0.005) and (Abs(v1Criterion-
v2Criterion)<0.005) and (Abs(v1Criterion-vnom)<0.005) then
TerminalCriterion:=0 else TerminalCriterion:=((Abs(x1Criterion-
x2Criterion))+(Abs(v1Criterion-v2Criterion))+(Abs(v1Criterion-
vnom)))*1000000;

{BHU3HAYEHHS KPUTEPIIO HE EPEBUILICHHS HOMIHAIBHOI IIBUKOCTI }
1Criterion:=1;
MaxV Criterion:=vnom;
while iCriterion<=(DlinnaCriterion-1) do
begin
if 1.01*MaxV Criterion<(DynamicsV 1 Criterion[iCriterion]) then
MaxV Criterion:=DynamicsV 1Criterion[iCriterion];
1Criterion:=iCriterion+1;
end;
if MaxV Criterion>vnom then InEqCriterion1:=MaxV Criterion*1000 else

InEqCriterion1:=0;

{BU3HAYEHHS KPUTEPIIO 3a0€3MEUCHHS PyXY B OJIHY CTOPOHY - KOJIHM HAMPSIMOK

HIBUIKOCTI KpaHa HE 3MIHIOETHCS |

1Criterion:=1;

MinVCCriterion:=0;

while iCriterion<=(DlinnaCriterion-1) do
begin

if MinVCriterion>(DynamicsV 1 Criterion[iCriterion]) then
MinVCCriterion:=DynamicsV 1Criterion[iCriterion];

1Criterion:=iCriterion+1;

end;
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if MinV Criterion<0 then InEqCriterion2:=MinV Criterion*1000 else

InEqCriterion2:=0;

{byHKIII TOBEpTa€e 3HAUECHHS y3arajJlbHEHOTO KPUTEPIIO}
if (TerminalCriterion+InEqCriterion1+InEqCriterion2)>Power(10, 50) then
Result:=Power(10, 50)
else

Result:=RoundTo(2*t1+t2+TerminalCriterion+InEqCriterion 1+InEqCriterion2,

_3)

end;

function BestParticleNumberFunction(ParticlesBestCriterion: array of real):
integer;
var particleSwarm, BestParticleNumber: integer;

begin

BestParticleNumber:=0;
{3HaXOHKEHHS TIOPSAIKOBOIO HOMEpa HaMKpaIoi YaCTUHKHU y poi}
{Hymepallisi MacuBIB MOYMHAEThHCs 3 0}
For particleSwarm:=0 to Length(ParticlesBestCriterion)-1 do
if
ParticlesBestCriterion[particleSwarm]<ParticlesBestCriterion[ BestParticleNumber

] then BestParticleNumber:=particleSwarm;

{byHKIIis TOBEpTAE MOPSIAKOBUIT HOMEP KpaIoi YaCTUHKH Y POi }

Result:=BestParticleNumber;

end;

end.
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