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PO3POOJICHO MOJIENT CUCTEMH YMPABIIHHS (4 MOJCH! MOBEAIHKM HA HEYITKOMY

pEryJsaTOpl, KiIacu(pikarop NOBEAIHOK Ha HEHPOMEPEKEBOMY MIAXOMI Ta

XOAT ); BHKQHAHO MOYIE)
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TH POUKIB.
[Ticas niTepaTypHOro Ta ATEHTHOTO OTTIsAY OyJ10 BHKOHAHO MAaTEMATHYHE

KITFOYa€e: MOZICTTb Py XY, ieMaTHIHy

ab

JATYUKIB 10 MOXITUBOCTI MPOi31y MicLb 3 ONM3bKUMPO3TALIYBAHHSIM NEPELLIKOI.

[Ticns Toro, sk Oynu c¢opMOBaHI amapaTHl BHUMOTH, MPOBOAMIIACS

00

e

1IXOAM 10 MPOCKTYBaHHS

«Kkmacudikatopa MOBEAIHKW». MNPOrPaMHMM MIAXiA Ta NIAXiA HA OCHOBI

(H]

U1

HABKOJMIIHBOMY cepenoBuill. E(ekTuBHICTE poOOTH KOKHOTO 3 aJrOPUTMIB

OLIIHIOBAJIACS 3aPOBA/LKCHUMU KPUTEPISIMU (MPOMACHUH NUISIX, YaC BUKOHAHHS

VB YiKoalx

YBIN YxpalHn



BU3HAUEHHS Ta 00’i31y MEPEIIKOA, IO € €IEMEHTOM ABTOMATHYHOI CHUCTEMH

HO

oo
Bl

CTfO 1 /habof -

3a37a€eriip BU3HAUYECHIA aucTaHili. Pyx mepeciueHOr0 MICHEBICTIO HAKIIAIAE

JI0JIaTKOB1 OOMEKEHHS Ha KEPYBaHHS, 1110 OB’ s13aH1 3 HEMOKJIMBICTIO MOI0JIAHHS

TIERENIKO ) WINT 3aL0POM\ HEO 1447
: IVIATY | BITUM3 it

BUABIIEHO, 1[I0 TEMA HAOMPAE aKTyaIbHOCTI TPOTAT(

HoBu3zHa nocrapieHoi 3a/1a4i MoJisirac€ B TOMY, 1110 PO3POOJISIETHCS CUCTEMA

JCHEBOCTI (B MEXaxX TBAPMHHUIIBOTO

Y 90-x pokax XX cromTTs aBapis Ha  YOPHOOMIBCHKIH aTOMHIN

€JICKTPOCTaHIII] 3J:[iI7CISHHna MOTY>KHUH MOIITOBX €KCTPEMAIBHOT pCO)6(%TOTeXHiKI/I.

BUWLIN 3 a1y MiJ BIJIMBOM 10HI3YKOUOTO BUITPOMIHKOBAHHSI.

OLITBIII [pOGTUMH 33 CTPYKTYPOQ Ta ACLICBAMA 32 BapT&f‘chlﬂ € podoTH,

Hais
1

a ro 120010%\ AO0/APOTQO
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aBTOMATH4YH1 CUCTEMH YIpaBiiHHA. CJIOBO «aBTOM&THUYHUI» FOBOPUTH NPO TE,

110 YOPABIIHHS 31ACHIOETHCS 0€3 y4acTl JIFOUHM.

C)c KEPYP
KOPUGTOBYIOTN

A0IIOMOI'M BOA1IO HA JOPO3L.

HAMOBIPHI TPYJHOLUI, 3 SIKUMU AOBEJIETHCS 3ITKHYTHCS MPU BUPILICHHI TUTAHHS

ABTOMATUYHOIO yNpaBiaiHHs. Tak, y cTaTTi Oyjau NpeACcTaBICH TaKl KOMIAHIi, K

ale

CMyraMu pyXy), CHCTEMa aJalTUBHOrO Kpyi3-kKoHTpoiaro Mercedes-Benz

NOIATPAMKA 6a>1<a}8' HIBUAKOCTI _Ta JUCTAHLIi 10 TpaHCHO&F%j o uae

| cucTema miugorg Opue '
}&&I MpsiBl Ha y );

(3HMKY€E PU3HK CEKYHIHOTO 3aCHITAHHS ).

VY [2] aBTOp Hajmae BU3HAYEHHS ABTOHOMHOCTI MOOUIBHHX POOOTIB 3




PIBEHb HOro B3aeMOJIi 3 OMEPATOPOM — YUM TPaKTHIMI 3aBJAHHS, LIO

BUJIAKOTHCS OMEPATOPOM POOOTY, TUM OUTbIIE ABTOHOMEH POOOT;

”
C

€pmosos 1.JI. Bu3HauMB 3 BUIT aBTOHOMHO

pear | 0l

cepenoBuIa 6e3 6e3MmocepeIHbOT YUacTi y MPHitHS|

Ta, HAcCaMIEpe 1, Cy0 €KTIB BULIOTO PiBHS l€papxii.

Cy0’€KTIB HAMBHUILIOTO PIBHS 1€papxii.

VY [3] nepe}%f]j;OBaHi OCHOBH1 c(epu 3acTOCYBaHHs iH’lC‘SHS(TyaHBHI/IX

. YIpaBJiNHs | pyXOM aB
CLIKO1aM

HTHIX\INAB elMOTIOiOHI cTpYiaNPi: HewiTka
8
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30epiraroThCs B MmaM ATl Takoi cucteMu. CTPYKTyp& THTENEKTYaJIbHOI CHCTEMU

BKJIFOYAE TPU OCHOBHI OJIOKM — 0a3y 3HAaHb, MEXaHi3M BUBCIACHHS PILIEHb Ta

00
S/

pPUIMArOTE PILICHHS 3

0),| a1

peali30BaHUM 3 YPaxXyBaHHSM CICIIAIBHUX alrop

3aBaaHHs 0€3MEUHOrO0 PyXy 3 0€310PIAOKs BUPILTYBANIOCS 1351] KOMITAHIE0
O

aH1J

y M

Tl

BapTICTh anaparypu, U0 BUKOPUCTOBYETHCS [Tl 330¢3MEeUeHHs pyxXy (4 nasepHi

PO3IJISHYTO OCHOBHI MIJAXOAW JO BHPINIEHHS. Y cTarTi [5] #HaeTrbes mpo

ApoOneHHs 3aBJ:[aH© MIOOATLHOTO  [IUIE3a3HAYCHHS  Ta pOBB’g&@HH 3aaa4l

hi . [Hak1fe ,/BOA
n ' 111, TIACHCT VX

(IMHAMIYHO 3MIHHHUX ) BIUTUBIB.

€ nyxxe Oararo crareil Ta poOIT, MOB’A3aHUX 3 00’ 13I0M MOEPEUIKOL.
2

axony. Humu Oysn pibeni METOIHN




AalH 3 TO

BUSIBUJIACS TUIABHILIOKD, a OTXKE 1 MEHII €HEProBHPpaTHO. ToMy el Meron

3apa3 3aCTOCOBYETHCS MOBCIOTHO, SIKIIO € 3aBIaHHs 00’131y MEPENIKOI.

it

011 B1aoM1

Pyx mo 3agaHiii TpaekTopii € HAWOpOCTIMM 1 HAAIMHEM METOAOM

BC1 TOUKM TpaekTopii(Jlapuii MeTon

OB

CKJIQIHIIII CUCTEMHM.

Pyx 1o a3I/IM}8 XapAKTEPU3YETHCS OCTIHHUM KOPUTYBAHHSM MMOJOXKEHHS

TPAHCIOPTHOTO 3aco0y moao rinodaneHoi CK.

Pyx no kaptuHi (a3umyTy) — 1€ TiAX1A, SKHi CKIaAHIMWN 3a Nepii JBa,

DO {IIPFOE 00N
) ITIOMO
t TalilKOOPA

HaiiGuibmoro mnommpeHHss HaOyJaW METOIM TEXHIYHOIO 30py, IO

JO3BOJIIKIOTE 34 A0 OI'0K0 KaMCp CIHOCTCPCIKCHHA BHiﬁCHIOBaT%)C(Be)KeHHH Ta

@

3 AaHuX, OTPUMAHHX 3

sKa KepyBajla O TPAHCIOPTHUM 3aCOOOM BUXO[

b
4.

BIJICOKAMEPH 1 JAHMX, HA MiACTAB] SKUX 3a0€3MEeUyEThCS MOI0JIAHHS MEPEUTKO

BT Yl
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e
YHOPUTMIB MOLIYKY IIJISXY.

VY crarTi [6] NpPOBEAECHO BENMKUNA OIS

ABTOp TnepepaxyBaB HANUMOWIMPEHIII AITOPUTMU JJs MOLIYKY LUISAXY B

JITOPUTMU MOLIYKY IIJISIXY 3BOAATHCS 10 IBOX aIroputMiB: A* Ta JlelikcTpu.

y PUTMIB, SIKI BUKOPUCTYBYIOTHCS M1

OPOrpaMHOMY MIIXOA1 A0 MOMIYKY HUIAXY Y HEBIIOMOMY OTOYEHHI. AJITOPUTMH

OPEJICTABICHI Yy TOCIIJOBHOCTI iX CTBOPEHHS 1 TOMY € MOJAU(DIKaLi€ro

Ha 00’13/ UPOKOi NEPEIIKOIH.

}y aBTop hOB(TIIac ucs
JIpT1 0 u{bepEHIIIOK)
pae@ﬁpn

OUTBIII 3MJIA/KEHA, HK TPAEKTOPIS, 0 OTPUMYETHCS 32 MPOrPAMHOIO MIIX0TY.

Lle
ﬂ/

[7] cipoeKTyBaB peEryysITOp, MPUHUMI POOOTH SIKOLO)3aCHOBAHMI Ha 3a/1a4l PO

TOBOPUTHL OPO gnbmy ¢heKTUBHICTL Ta €KOHOMIYHICTH pe%p(cji]a i 4ac

3BOPOTHUI MasATHUK. CTpareris ynpaBiIiHHs MOJSTac€ B HACTYITHOMY: HEOOX1IHO

KA Y\TPPCropi TaK, 100 BiH samfibaes y CTaHi
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C(hOpMyBaB 3aBHAaHHS MOOYIOBU  QJTOPUATMY

PEryJIFOBaHHs MK IBOMA 00°€KTaMU (TPaHCIOPTAMHM ), IO PYyXAKOThCA B OJIUH O1K.

HICTaHb 1 BiTHOCHA WWIBNARICTH PyXy

Po3pobniennii HewiTKui aaroput™M OyJio peani3oBaHO 3a JOMOMOIOK)

noim Matlab HeoOxiaHO 3a0e3meunTH PO3MI3HABAHHS BIPTYAJIbHUX JATUYMKIB

elik¢ T Tmakme BITIOIOUKCh, HeoOxinHo) (EvymosaTn

curHaiiB 13 garuukiB. KpiM po3OMTTS Ha CEKTOPH y CTATTI NPEICTaBJICHI

€M Ha HEYITKIH JIOT1I.

CEKTOpa MPoBOAUTHCS (pasuikaiiis Ta JIOTTYHHM (BHCHOBOK, a nedazudikaris

BinOyBaeThCs 1 pa3 HA MIACTaBl OTPUMAHUX CUTHAIIB 3 JaT4MKIB ((pasudikaris

€M1 MOCITIIOBHICTE JIIVE udikaris,
| | ' ‘ %
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paBuUI.

[Tpn BUBUEHHI NUTAHHS MPOEKTYBAHHS HEUITKOIO PETYJIATOPA ISl PyXy B

BUCTABUTH BIAMOBIJHI NPIOPUTETH HA TiI YW THIOl MpaBuia, TOAl Oyae

AKTWBI30BAHO MPABWJIO 3 HAWBHIIMM MPIOPUTETOM, a MPaBHa 3 MEHIIMMH

momy%lp )¢
DIIOHOBAHO ABTOPAMHU CTaTTI

HaiiGuibm edekTrBHE pimieHHs OyJ0 3amnp
[13]. B skocti M0OUIBHOTO po0OTa BOHM PO3TMSAATM JITAIBHWA anmapar 1

W BN (YTIDABTHH
. Eﬁ b 10_JyM

ypaxyBaHHSM MOBEIIHKOBOTO Miaxoay. Tak 1 BUNHWIIMA aBTOPH wi€i crarTi. byio

omy mpoctopi. [TIpuHuMOdBO HOBHM

BUPOOJIEHO 4 TOBEHIHKH: «PyX JA0 IUI», «PyX Y3I0BXK CBI—%», «o0Xi1a

AnH

npaBuia Ta (QyHkuii npunagas.  Cucrtema (Qynia  Ha3BaHA — «HEUITKHMA

mianyBasibHuk» (HIT). PobGora HII 3Bogmnacs [0 LHMKIIYHOIO BUKOHAHHS

KOJ\, \BUZHAUYCHHSI HE 3r01:[>KeH0@1®0 picHTALIT
p| nopejmiHKA opal EIHHERN )| BHPOC
HOBH00D NOBEAIHKH.













13arpi

KEepYBaHHs TPAHCIOPTHUM 3aCO00M Y HEBIIOMOMY—€EPEIOBHII PO3TIISAIAETHCS

017 IHIIUMHU KyTaMH# Ta CIPSIMOBAHE HA BCEOIYHE MOIMIIEHHS IKOCTI KEpPyBaHHS

BIIOYBAETHCS MOCTYNOBO. CHOYATKy peani3yeTbes PYHKIISA PyXy J0 LUIl, MOTIM

00’130 mepewkoa. OcoONMBICTIO AaHOI poOOTH € Te, W0 aBTOpP COpoOyBaB
) Q0

O
3a070¢Y i) y[ chcteM BKOFH]
npHayivHo 3 Hjo . Peaymbrar n as@u{?%f

B 00 €KT, 0 pyxaeThces. Lle BinOyBanocs yepes Te,

NC]

il

i1

N1AX0Ay, BUPOOMBINM 3 PI3HMX NOBEMIHKH. PyX B3JOBXK MPABOi CTIHKH, PyX

B3JIOBJK JIIBO1 CTIHKI, PyX JIO L1,

, I/IKOi)I/ICTOByBaTI/IMe@%H@ e OauH
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IIPU3HAYCHHA 3aMiCTh CHeLllaJ'IISOBaHI/IX € 3HHXKC

AITOPUTMY.

OOpTy TPaHCMOPTHOro 3aco0y, SKWM Hajall aHAIZYEThCS Ta BUSBIISIETHCS

1H(OpMaIis TPO PO3TALIyBaHHS LTl y II00ANBHIA cucTEM1 KOOpI[I/IHaT

2y

PO3ITBHOKO 3J:[aTHiCT}0 300pa’KEHHS, SKICTIO ONTHKH, YMOBAMH PyXy, a KOJIp

00’€KTa 3AIEKHUTH YMOB HOro_OCBITICHOCTI. [lis OHTI/IM13a TOPUTMIB
oY IHOPK
qyepry Te a'
He MEHIIE 2-X eleMeHTiB: M > 2. JIo KOJKHOTO KIacy @, i = 1,m CIlil BU3HAUUTH
IIJAKJIaCH  O3HAK amgauu 00’ekTiB. [lnsl OWIHKH BHHI/IByO3CODBH11HHbor0

on

)

22



BCTAHOBJICHHSI B3a€MO3B 13Ky MK peaJIbHUM 00’ €KPOM iX MHOKMHU X 1 HOro

00pa3oM 3 MHOKHHH A 32 HassBHOCT1 YMOB 3 MHOKMHU B OyJie BUIIISIIATH TAK:

WIS

HUIBOBY  (DYHKIIFO, IO OLIHIOE ONM3bKICTh LOO’€KTIB-MPETEHACHTIB Ha

BIJIMOBITHICTH Oy ib-sIKOMY KJiacy (1.2).

00 12

an

BEJIMKMX YaCOBUX BUTPAT, IO NO3HAUNTHCS HA BHAKOAL [IJITL. ITpocTimmid, ane

y ﬁ qu)yﬂmm HpeI[CTaBnﬂ@@penﬂuluHa

1.3 IfocTanoBka

CraBUThCS 3aBJaHHS PyXy 3 00°i340M CTaTUYHUX nepenikoa. KimrouoBumu

HEPELLKOI €:

- moOyaoBa MaTeMaTHqHOi' Mozenl 00’€KTa ynpapiaiHHSA (MOJCIb PyXy Ta

MHM@B-

YHKI{IOHYBaHHSI TpchnopTHoro 3aco0y;

‘

- MOJCTIFOBAHHSI CUCTEMU YITPABIIIHHS,

picucteMu 3 00°eKTORD IipaBiHHS,

HORITHT
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3aaH01 JIUCTAHINI MDK

CTeXXEHHI Ta pyci 3a JiAepoM; y BUTPUMYBa

TPAHCIIOPTHUM 3aCO00M-JIIIEPOM Ta CAMHM TPAHCIIOPTHUM 3aCO00M.

CHH

aKTOPH ),

BUKIIIOUCHHA JIIOAMHHW 3 KCPYBaHHA TPAHCIIOPTHHUM 3aco0oM JO3BOJIA€

npani;, 3a0e3NeYeHHs 3HUEKYAQI BUTpATU

RIS

Ileii  TpaHcmopTHMiA  3acid  MOXKeE BUKOPHUCTAHWIA

CIHBCBKOFOCHOI[apCBKII/I raimysi (Ha TBAPUHHULBKUX (bepMaX) 3a HOTpe6I/I

S
1y5mﬂym@ammj
BN YR
Y1 YpalHm
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[Tpn MoaEentOBaHHI PyXy TPAHCIOPTHOTO 3aCo0y BOHO PO3IISAATUMETHCS

K MareplajibHa TOYKa 3 MAacOr, TOMY BUMIPIOBaHHS, SIKI OyAyThb OTPUMaHI 3

BUKIaJeHa B [3]. Cnuparounch Ha HEl, MepepaxyeMo 3HAYCHHS, SIKI OTPUMYIOTH 3

epometpa._) O
H%l Tami M T
TPAHCIHOPTHUI ;c € | TBED UM M,

cucTeMax kooparHar X,Y.Z nmo4arok sKMX MICTUTBCS B LEHTPI 3eMJll; JMHAMIYHI

IRHSIHH Rayc ro 3aco0y_3anmucyrThCs B HPO%IE’E[X Ha Ocl
I ' HOT)| ¢UETEMU| KOO | @Y
n (HON HU [EHTP| Ma Ha ;

TOJIOBHUX OCEH THEPITIi.

CucTeMu KOOpAMHAT, O PO3IIAAAIOTECS, BlHOOpaXkeH1 Ha puc 3.1.

VB YiKoalx
YBIN YpalH










3.2 (3

Ha OCi OTIOPHOI CUCTEMM(KOOPIUHAT,

RiaEN

[P0+ ol Vo+mp(Vy,+aVy)=> M, (3.5)

PAE

[,OX,,DY,PZ )

Weoaa

X Y’ Z] 2

VBT bl

VBT

dCoO

e I() 0| BX0)
cc Hafr, |sIKa (§




3QIEKUTH Bl BHOOPY KOOPIAMHATHUX OCEH Ta BUKOHYETHCS 32 (POPMYJIOHO:

1 =19 L m(Ep* + pp). (3.10)
00

20 g
OdKITIsTX 1 orjopHoi
D " =
H 3 o

L = A" 1A+ m(Ep® - pp). (3.12)

7 (CITpomets MoB
II/Iﬁja> aeTbdsa 1o
b8 171 I

3€MJI1; TPAHCITOPTHHI 3aC10 PyXa€ThCs MOBEPXHEIO O€3 MPOCTU3AHHS.

i o I/IHVI].IGI—&&BH JIO3BOJISITH CIIPOCTUTH PIBHSHHS PYXY.

TpAHCHPT 3aC)  XATHCY
€,|II10 THTO 3MOXK¢ 00RITATXC

KyT HULIMOPEHHSI, TOJ1 BIAMOBIIHI €IEMEHTHA MATPULb 1 BEKTOPIB MIBUJIKOCTEH 1

NPUCKOPEHB OOHYJISIOTHCS, @ MATPULIS OBOPOTY A HaOyJe BUTISAY:

YBI YXpa0Hm



IUIsT KyTOBUX Ta JiHIHHUX LIBUAKOCTEH Ta MPUCKOPEHb uHepe3 3HA4YEHHS CyM

CHTIB.

IIPOEKINNM CUII Ta M
b}

V5]

| )
a |OZ ; KyToBe MPUCKOPEHHS

caMe: IIBHAKICTh Ta MpUCKOpeHHs 10 ocsax OX

HaBkoJio oci OY .

Ta MaTcMaTH4dHa MOICJIb AIBUI'YHA. L[e OO3BOJIUTE OTpHUMATHU l'IOBHOI_[iHHy

MaTeMaTUYHy MOJ TPAHCIIOPTHOTO 3aco0y, BXiJAHUMU cnn@n@\m AKOI €

H y a |KokeH 3 X
T pT @ ogsx O.

3 cucremu piBHsHB 3.13 (pu o =0) MOXKHa QTPUMATH 3HAYEHHS JIIHIHHIX

npuckopens mo ocsx OX, OZ Ta KyToBe HMpUCKOpeHHS HaBkoio oci OX .

A HH HO1 LIeH :
iK Ta [IOBOPOT, e OHi










Mg HAa MOJEJb, IBUITYHA JIaHA B @/@/HHOCTi 3
OIEISIMHA PYKY T \
D

Hapenemo audepeHiianbii pIBHSIHHS, IO O

CTpyMY:

VIS
NS

KOS, i — CTPYM SIKOpsI, P — MOTIK, CTBOPKOBAHUI

CTIHHOrO CcTpymMy 1§ )HEBAIEKHOIO

g

BianoBigHo 10 cucremu piBHsSHB (3.16) HE BaXKKO CKIACTH MOJEINb

JIBUTYHA Y BUTJIS TIepeAaBaIbHUX PYHKIIA. Y Moaem Oye 2 Bxi)%{i 5apaMeTpH2
H T, SKIpHIN POMOT| Ta PaAMETD?

poropa.
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- BUKOHAHO MOJCIIFOBAHHS PyXy TPAHCIOPTHOrO 3aco0y 13 3a3HAYEHHSIM

nepeBar Ta HeJIONIKIB KOSKHOTO MIX0y B yMOBax pO3IJIsSHYTO 3a/1aul.
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CIIPOEKTOBAaHA MOJIENb IOBEMIHKA «PyX y KOPHAQPI», paHilic HE BBEACHA

PO3pOOHMKAMH AaBTOMATHYHUX CUCTEM YITPABIIIHHSI.
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