- J -3 -] -—) -—J3 ) )

5N YiRoaiHm
YEIN YiRoaiHm

(90— \N /. .

N

N

OOOOOO

222222

=y

7

7

YN YRoaiHm
Y5 YioaiHm




AJBHN YHI CUTET BIOPECY%} I

WI/I POJIOKO Y { [ H
Te D L] | |Koncrpyt Baﬂih& M3ait Cj‘k~ L]

VJIK 631.172

IR Y=z

oﬁc/pv}oBaHH;{ TA TW3ANHY HOCT1 TEXHIKHA

(HazBa axympTeTy ) (HazBa Kadeapn)

Pyxxuno 3.B. Hosuibkuii A.B.
(miarmc) (I1IB) (mimmmc) (%5)

2023 p.

NS oA

MATICTEPCBKA KBAJII®IKAHITHA POBOTA

Ha TeMy ((I[laFHOCTVBaHHH eHeKTDOMaFHlTHI/IX d)OI)CVHOK OCH3MHOBHX I[BI/IFVHIB_

~

ABTOMOQTAIBRY i\/ ; A N ]

(@__)

éy/ cj 133—«r§n Zese m{u @H)’@ ﬁ VA

U - L Jxowidh ugna)/ JUU U
Ocsitas nporpama «TexHIYHMI cepBic MAIIMH Ta O6IaHAHHS

CIHBCBKOFOCHOI[aDCBKOFO BHPOOHHIITBAY

(Ha3Ba) OO0
SABTI S RS

el 111 /7 RS

~~

(Hayxdpuii cryn n zudtic BB e O @ HHJ_LJ
ije HK Mﬂ-ﬁcj taj I K nl@&zﬁinm&.\j —

K.T.H., JIOUEHT Pesenko 10. 1.
(HayKOBHI CTYIIIHb T BUCHE 3BAHHA) (Timmc) ({I1Ib)

YIS YoalEix

KHIB - 2023



el

S

3ATBEP/KYIO

i

OCTI Lj)l(il
BUIIHK

KH

(H(

]
]
W

BUH Tym

, BUI

HSQQ}L\}

PUQﬁJ

L

L) L/ﬂ

2023 poky

H TICT %@ iP H
D Kap B d [ ] A
C L - SN . ) N W I W I WS R W i G4
(mpi3BHIIE, iM 51, IO OATHK(BI
CremianbHICTD 133 «l'anmy3eBe MammHOOV IV BAHHIY
(xox i HA3Ba)
w r@i st copic Malumn mo6n,auHaHHH DﬁDﬁ _
ChK JA4[)CHKOTI0 BI/IDO}XH\{LU{B I (\ \ %3 \ [ ] A
Sy SIS/ Caja|igl|8%
porpaMa HlI[FOTOBKI/Iv OCBITHLO-MPONEQIAH - J_L

(ocBiTHBO-TIpO(eciiina ad

G OCBITHBO-HAYKOBA)

Tema pobot _ «/l1arHOCTYBAHHS €ICKTPOMArHITHUX (POPCYHOK OCH3MHOBHUX

TY\ ﬁﬁBHmﬁBQE

TmmfiuhB»Y\ /7

Q0

P<

KTOP

pat

CHO{

(34 bepesndC 2093 |

D.

No

463

%Jﬁ =1

S

sls

(pik, MICsIIIb, YHCIIO)

BuxiiHi 1ani 10 MaricTepehkoi KBamQikamiiHoi p060TI/1:

—

11\ Re3ynp

'raﬂq—}a@ﬁw;m/li

hoOkmyoi

ISTLHOCTI HiﬂnpneM@Q Ta HOBITHIX

TEX O\XI/OY/I HI/\ITITROHGC

1B

PEN

10

HTV (}Lﬂ\héb’éc

I'( A

hofdtapcryCren)

K

141

il X&P%K)fe[ )4

2| ReXnf:

CT

HKa

I)

EMO O/Te)

Hbﬁ&:l }{@pé

el

il

HHA

o61@n
-

—

]

qH
) __“~ \
3. Twnosi

N—
HJ'IaHVBaHHH HGHTDaJ'IBHI/IX DGMO

TH

J UJ

1%0,¢ MaI/ICTeI)eHB 3  PEMOHTY

CLIILCHKOTOCHOIAPCHKMX MAIIIHH.

3aBaHHSI NPUITHIAB 10 BUKOHAHHA

BTHY 20272 1

ﬂﬂeﬂﬂ

HE)

afle i

Kapnenko C. C.

(

T TITAC )

(mpizBumIC Ta iHImIaNK)



® 3MICT 00
BT Yioaiitg
Beryn 7
Poznin 1. CTAH IIMTAHHSA TA 3ABAAHHA JOCJIIXKEHHA

S SR I

1.1.1.3IKicCTh maiBa

1.1.2. Cnocobu npoMUBaHH 12

)3 )

2.2, JlocniKeHHs BIUIMBY [MAPAMETPIB TEXHIYHOIO CTaHy

ypeyHEE BaGDPOIyCK YW ol 31
gl BAHHS [TPOIIEC W- H B:D %
%5[! :O/}j;lﬂ/l K@v 2

2.2.2. MopnentoBaHHsl MPOIECY MNAJIMBONOJAYl HAa APYroMy

eTari npu IBBHOMV BIJIKPUTTI POPCYHKH 35

CIFOBAHHS [I[)OLIE
€T H@K DOPGYHKH

——

KOJIIHYACTOr0 BaJly JABUIYHA BiJ SIKOCTI MAJMBHO-TOBITPSHOT

cyMfi O
Tohi-Ha
hit)

[E—




0 AV T L DY BiJ 1 eanoisacmHKHHa%d)O

iRl

2.4. BUCHOBKM MO pO3ALITY 53

]
3
]
]

3aciiHku Ha 70%

S AReRIHM

3.2.2. locmiKeHHS 3MIHM 4acTOTH 00epTaH

A KOJIITHYaCTOIO

Bally I[BI/IFYHa B 3JICKHOCTI BII[ 3MIHH HpOHYCKHI/II/I

Eﬂﬁwmw%imw%

BucHOBKH

Jliteparypa

EmuyMpam@a
Y5 YioaiHm




]
]
]
]
]
1
1

%EWHMMQ@MWJ

V5N Yo
YN YRoaiHm
Y5 YioaiHm




O
BTL@)» u | TpaHCmopT

BUPOOHUITBA. Bix ePeKTUBHOCTI HOro poOOTH 3HAYHOKO MIPOKO 3aJI€KATh 3HUKCHHS

coOIBapTOCTI NPOAYKIIi, CBO€YaCHEe 30MpaHHS BPOXKAK, TMEPEBE3CHHS HOro

nepeBara HaJaeThCsl ABTOMOOUTSIM MaJIOi Ta CEPEAHBOI BAHTAXKOI THOMHOCTI.

OLIUPEHHS HAa aBTOMOOIIAX(HAQYIM OEH3UHOBI

NOKA3HUKH, SK MPUHAOMHCTICT, E€KOHOMIYHICTh, TOTYXHICTb 1 JIETKICTh MYCKY

ABHUI'YHA. IX BUKOPUCTAHHs BCAC N0 HiI[BI/IH_[eHHH TATOBO-CKOHOMIYHHUX MTOKA3HUKIB Ta

-

14|

00
3 o
;jiég?iéz

OBT
»
»

najmBonoaayl. ToMy 10 TexHiuHOro craHy cucrgmu nanusononavi (CIIII) mae

S

OPUILIATHCS 0COOMMBA yBara, MPpUYOMY BUMOTH LIOA0 €KOJOTIYHMX IMOKA3HHUKIB

3, 1110) K101

PamoBayTH, G NaCOMATOCHIIOIOTECS HE3PIiBHAKHO MIBUIIIE, HiXK
1IHHUMM|TOK vﬁﬁ
nai BlaMpareoBdHn ANQTICS

0COOJIMBOCTSIMM aBTOMOOLUTIB, PEKMMOM POOOTH iX IBHTYHIB Ta TEXHIYHUM CTaHOM

CUCTEMU )KI/IBJ'IGHHb OcoOnMBOCTAMUA POOOTH ABTOMOOLIBHHMX 6B6FyHiB € 3MIHHI

, g, TO 10/IMHAH1 o
B }@ 1JIbI| BHUC 0

BIANPALIbOBAHMX Ta3ax CHOCTEPIraeTbCs MpHU PoQOIl ABHITYHA HA BCTAHOBICHOMY

peKMMI 1 MpW MIABMIICHUX HABAHTAKCHHIX. 3a Pe3yjbTaraMé JOCHIIKEHb

—

POOOTI

TYyTaMH BCT&HOBHGH@ @O IIpu
: C ‘ C
s A a B ‘P

KOJIM aBTOMOOLIb PO3raHs€ThCs 1 PYXA€TbCs 3 IIBUIKICTIO, 110 BCTAHOBWJIACH, Y

BIJINPAIlbOBAHUX ra3aX B1A3HAYAKOTHCS HAWOIbII KOHIIEHTPALll OKCHJIIB a30TYy.
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Cucrema MIATPUMKM MOPALE3JATHOCTI JBHTYHA TNependavyac TEXHIUYHE

pyBanHs asurynom (ECYH) vepes 20 000

Lz

BUPOOHUK, K MPaBWIIO, MPOMOHYE MPOBOAUTH PEMOHTHI omeparnii 3a moTpedoro.

Biacytnicts peritaMmeHTHUX BIUIHBIB HA eneMeHTH CIIIT nependavae noctaTHii piBeHb

0\ @) u—
i nyaraui TaAHOCT
ci@{j@'ﬁHOT(boc K,

eneMeHTiB CIIIT QopcyHka Mae HAWHMMKYY EKC

dopcyHok Hactae y 10% aBTOMOOUTIB, WMIO EKCIIyaTylOThCS B  CLIBCBKOMY

Ta 11RO
YGKHE 3/IaTHIS
npogdiry |

eKcITyaraiiiiny HafaiiiHicTe. [Ipote alarHOCTUYHE O0OJagHAHHS, PEKOMEHIOBAHE

pMiny. Hempunyctumi{ BMHK TEXHIYHOTO

3aBOI[OM-BI/I‘pO6HI/IK8¥I, 3M1Ha MPOMYCKHOI 3MaTHOCTI (POPCYHOK H&%(C}’Baﬂa. 3BiAcCH
‘ W
Excnnyaramiiina wHagiiaicte  CIIII BH3HAYaeThCs K  KOHCTPYKTHBHO{

fidprctopypanoro nammbd O
a& aﬁ ) '

€BPONEHCHKUX KpaiHaxX, MPH BUKOPUCTAHHI SKICHOrOo OEH3MHY pecypc (POpPCYHOK

GOMTH BWCHPBOK [0 HOJANG

@OIB 1arHOCTYBA XH]

po 00CIyrOBYBaHHS iX 3a MOTPEOOI0 y pa3l Hempa

ctaHoBUTh 120-140 Tuc. kM. OqHaK Npu eKCIulyaranii aBToMOOLTIB B YKpaiHi uepe3
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NepPeIYacHe MOPYIIEHHS iX TEXHIYHOTO CTaHY.

TakuM YMHOM, OCHOBHUMH TPUYUHAMM 3HIKCHHS €KCILTyaTal[liHOT Ha1HHOCTI

O

- HeB1anoB1qHICT NaiiBa HOPMATUBHOI TOKYMEHTAILI.

e

KTDOHHPIO {CX IO yIpaBliHHA He @BrfkyroTh 00cCsTiB
1T 110 CHCTEMI BTG OpY : :
UTHLL KOS BUMOY|aNIL_ X 2 | BENJIC

CKJIQHOCTI IXHbOT KOHCTPYKIIii. TexHiuni MOkIMBOCTI ATIT Ta CTO Ha cbOroAHILIHIA

JICHD HE I[OBBOHHIOT&DHQCTOBH)HO BU3HAYNUTH TEXHIUHMI CTaH CI/IC’ESB% MMaJMBONOAAYl,

BiamoBneHuii eneMeHT Bu3HaudaeThes mporiect (po3dupanns CIIIT 1 koHTposro

TEXHIYHOIO  CTaHy ii  OKpPeMHMX  €JICMEHTIB. BOpoBa/UKEHHS  MJIAHOBO-
anaa CIIIT 3 I[iaFHO(,C”H/I@—IO'I' 1HpopMarii

'IQ TEeML
HHE | @
a {CTh

Po3poOka meToniB Ta 3aco0iB MIarHOCTYBaHHS € BAKJIMBUM 3aBAAHHSIM Y

CUCTEMI TEXHIYHOTO 0OCIYyroByBaHHs Juis monepekeHns BiamoB CIIIL YV 3B'sa3Ky 3
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; 11 €H €(hEeKTUBHOCTI ﬂiarH@@BaHH;{ CUCTEMH
i ry Y 1 ql.
JBALCHHS UBHOCXI &l \ HOBM)

3 €JIEKTPOHHOIO CHCTEMOIO KEpPYBaHHS 3a paxyl

T et

CH3MHOBUX I[BI/IFYHiB 3 CJIICKTPOHHOIO CUCTCMOIO KC[YYBAHHA.

[TpeaMer mOCHIKEHHS. 3aKOHOMIPHOCTI 3MIHM MPOIMYCKHOI CHPOMOKHOCTI

. WHW X €NIEMEHTIB Pi3HUK) PePKUMax poOOTH

DA

DA

I
I

I YikealHm
KOSl
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1.1.1. SIkicTs majnBa

OV H CraTHpOJ MrocTL C
CITpHYIE AT [OTUCTUK BIX eH I

3aBUCAHHS FOJIOK KJIAMAHIB T TOPYIITEHHS HOpMal

CEpelHE HampaitoBaHHs (QUILTPIB Ipyd0i Ta TOHKOI ounMcTkM ckiaaae 25000 km

aBO|B-BAPOOHUKIB PeKOMEH Y€ GN(RroBaTH (BibTpH

ry

NOTPAIUIIOTh Y NAIKMBO 13 3alMI3HUYHUX Ta aBTOMUOUIBHHX LUCTEpH. Kpim Toro, B

NAJIABO TOTPAIUIIKOTh MPOAYKTH KOPO3li pe3epByapis, TPY6OIEB)OBOH1B Ta 1HWION

[V

PEUOBMHM, BOAA Ta MIHEpaldbHI crnonykd. CMOJM, ACAKl MOMIMEPH, MPOAYKTH

B3a€EMOJIIi  MajiuBa__3 MIKPOOPraHi3MaMy Ta 1HII opraHin_B d)e‘{OBI/IHI/I, 110

O
Th_NAIARQ, MaTh B
) @%yam ][jL

YacOM YaCTKH YKPYIHIOWThCA 1 BUNAAawOTh B l0gan. [lpu 3a0pynHeHH! manuBa

NOTIPIIYIOTECS HOr0 MPOKAYyBaHHS Ta CTAOUIBHICTD, MiJABHILYETHCS CXUIBHICTH A0

3 EJIEKTPOHHUM KEPYBAHHSIM:

- ¢uibTpu TpyOOi TAa TOHKOI OYMCTKH (PO3PUB (PUIBTPYHOUOTO EJIEMEHTA,
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14e .0
-/ Gens oC |(iiKImiH
. D

- pamma (OCMOJICHHS ),

- PEryJITOp TUCKY (MMOPYLICHHS TEPMETUYHOCTI KJIarnaHa),

HCT YHH HOM
gnonayi e 3actotyBa po

CIII1 3 nogaBaHHSM MUFOUOT TPUCAKU B NAJIMBHUIA OaK. bararo BUpoOHUKIB aBTOXIMIi

ITPOTIOHYIOTh TaKiCD npenapatv. 3a3Buuyail  (pnakoH mpuca I(%I 200...500mn

Bc1 komnoHeHTH CIIIT: Oen3zo0ak, maqmBHMI HAcAC,) OCH30MPOBOAM, paMIila MaJIvBa,

peryysarop TUCKY, (opcyHKH. 30KpeMa, y TpakTulll cepBicy Oyid BUNAIKA

CT. Insg Toro mod yHEMOXKIMBUTU 3a0pyIHEHHALPOPCYHOK MiJ Yac MPOMUBAHHI,

BUPOOHMKH MHUIOYHMX MPUCATOK PaJsiTh MOBTOPIOBATH MPOLEAYPY MPOMUBAHHS YEPE3
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pU ~HPOMHBAHHI (I)OpcyHO@ @63 JEMOHTAKY

NPU3BECTH JI0 3MEHIICHHS KOMITPECIi 32 PAXYHOK BHITAJIIOBAHHS Harapy B KaHaBKax

NOpUIHIB. TpanstoThCs BUNAAKHI, KOJIH MICHsl TPOMUABAHHS (POPCYHOK JBUTYH B3araji

RSN v

MMUTTA 13 3aCTOCYBAHHAM CICHIAJIbHUX YCTAHOBOK

pammy. [lpamroroum 3 TakuMM yCTaHOBKaMHM O€H300aK, MaJIMBHUI HACOC,

BUKJIFOUAOThCA. PO3PI3MIIOTE ONHO- Ta

piavHi Ta poOOTI HOro Ha pi3HMX peXMMax. [HCK NajivBa B OJHOKOHTYPHHX

CTAHOBKAaxX BH3HAYACTLCA CaMOI0 YCTAHOBKOIO, a4 B I[BOKOHlaSpg:_Ij/TX mMTaTHUM -

100, mocuth edekTuBHE. Y niTeparypl BIA3HAYAOTHCS OTPUMAHHS TO3UTHBHOIO

pesynbrary 60..90% Bunaakis. Y BHNAAKaxX, U0 3aJMIIWINCS, Jonomarae ado

a0 /MIPOMHUBAHHA 3 HGMO@Q(GM E;O
3 p 19 q

BUCOKOC(PEKTUBHUX MHIOUHMX CKIadiB a00 yJIbTPa3BYKOBOi BaHHW. llepmmii 13

DCYHOK.

3a3HAYCHUX METOMIB PEAli3yeThCs Ha YCTAHOBKAX, WIO JO3BOJISKOTH IMITYBAaTH
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KaBiTalii - yTBOPEHHsI MOBITPSHUX OyabOammok. Y'SyMoBax MPOLEC OUUIICHHS WAE 3

MAaKCUMAJIbHOK €(PEKTUBHICTIO. [HIIMI METOM, 0 HAWYACTIIIE 3aCTOCOBYETHCS - LI€

eneMeHTd CIIIL SIkmo BoOHM 3HAYHO 3a0pYyAHEH], TO, MOKIMBO, B KOPOTKUI TEPMIH

(OpCYHKHM 3HOBY 3acMmivyaThCs. Y [MX BHUIAAKAX JOBOJAMTHCS 6)6KOM€HI[yBaTI/I

O

CIIIT nBuryHa € CUCTEMOIO, 110 MICTUTh €JIEMEHTH, IO BIJHOBIIIOIOTHCS 1 HE

Haue HIYHOTO CTaHy efeMeHTiB, mo He
LJTHO |1 JTOCTA B = ' ]
1THOBITIO , BLIO ¢ : 4

OYMILICHHS, PETYAATOP TUCKY (prCcyHOK 1.1).

BITHOB

[0 €IIEMEHTAa, AKUM € eneKTpOMarHi%adbopcyHKa, npu
i [OYHICHHS 10| B ‘ [ V (3T 7
LIHKY PE3y. 1B | IPYMY J I 1

TEXHIYHOTO OOCIYrOoByBaHHsT Hacoca, (QOpPCYHOK, (inpTpiB TMOKa3ye, MO iX

>

HeCHpaBHOCTi HC 3aBKHU IIPU3BOAATE 10 BiI[MOBI/I ABHUI'YHA, IO 3HMIKYC HOTro TeXHIKO-
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€JICMEHTIB >KMBJICHHS. /{151 BOro HAa MOCTy, KPIM CTEHIy 3 OiroBumu OapabaHamu

PO3MILIYIOTh JOMATKOBl MpWjaau Ta OONaJHAHHS: CHIJIOMETP 3 JIYAJILHUKOM

O

ra30aHaIi3aTop IS OL[IHKK BMICTY OKHCY BYIJIELIO Y BIANPALbOBAHMX I'a3aX JIBUTYHA.

10 IpEnEpPepi
i E°E ’
K

3aMaatOBaHHs, BH3HAYAKOTh CTAH LWIIHAPO -MOPIIHEBOI TPYMU JBUTYHA 1 XOJOBOi

nocty 3'sicyerbes, 1fo) @Buryn BuTpayae

YJaCTHHUA aBTOMOO1JT

JIAarHOCTHKH.

Hactynunii meton oninku CIIIT 3acHOBaHMIA HA BU3HAYEHH] CKJIQy Ta3iB, O

MICIIC HECTTPABHOCTI eieMeHTa. OMUH JlarHocTHUHui napameTp (Hanpukian, CO abo

CH) moske BimoOpakaTu BIIMB KUTbKOX HECIPABHOCTEH, 110 BUHUKAIOTh Y CHCTEMI









1{4)

TFEPMETUYHOCTI 3BOPOTHOTO KJlanaHa HEOOX1AHO

B

1H

19

UM

IX| TCXH1

TUIST  OLIIHKA NPOAYKTHBHOCTI O€H30HACOCIB

aBTOCEPBICIB HeMA€E. Y 3B'A3KY 3 LIUM KOHTPOJb MPOAYKTMBHOCTI OEH30HACOCA HE

3BEETH eKCIUTyaranii ABUIYBA )3 HECIPABHUM
mmy 0 @@ @ESZBQBM

BCTAaHOBUTA MaHoMeTp MT-2A B

HATrHITAJIbHY MaricTpaib 10 MATMBHOT paMIly 1 3arIyIIATH NAJTWBOMPOBIT HA BUXOI 3

OO0
(

OTngMOro D
ITHOBATHU| TUCK " c

noctiiani nepenan Tucky nanmea (0,3 MIa) Ha po3nuntoBadax GOPCYHOK MPH PI3HUX

3HAUEHHSX PO3PILKEHHS Y BOYCKHOMY TPyOONpPOBOII.
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BuLIE. ['epMETHYHICTE NATMBHUX (POPCYHOK BU3HAUAETHCS METOIOM, OMTMCAHUAM JaJIl.

JJs BU3HAYCHHS BEJIMYMHU PETYJIbOBAHOTO TUCKY BiJl PO3PIKEHHS Y KOJIEKTOPI

- KOHCTPYKIIsl 3BOPOTHOI MAJTMBHOT MaricTpai, Mo CKIaJA€ThCs 3 METAIEBOIO

NAJIMBOMPOBOAY, OOYMOBIIOE BHUCOKY TPYAOMICTKICTh TIarHOCTYBAHHS TPH

B O H MaH OO
s

O3Haku ii HECTPaBHOCTI - 1I€¢ 3HMXKCHHSI MOTY>KHOCTI BCIX PEXHMMAaxX poOOTH

JIBUTYHA, T1JIBUIIIC

VBT YKoalHu
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OJUTHCA HAa CTGHI[i, SAK IIPaBUIIO,

110 € CKJIAIOBOKO MHIOUOi ycTaHOBKU. CTeH[ 3a0e3nedye noaady CreniaibHoi piaAuHA

\dops e ThiT)
JO3BRJIAL B

(OpCYHOK HE BIANOBIIA€ BUMOTaM HOPMATHBHO-TEXHIYHOI JIOKyMEHTAIlli, TO

MIYITBCI

MHUTTSE a00 BUOpaKYE@HHA (HOPCYHOK.

_l

B,

3a uMx yMOB OLIbIIICTh BUPOOHUKIB (POPCYHOK OITYCKAKOTh MOSIBY HE OUIBIIE OHIET

Kpari Ha xBWwiIMHY. Herepmetnyna (GopCcyHKa MOKE 3HOBY M1JAATUACS MPOMUBAHHIO

aBTOMOOUTIB, LI0 MNPOXOIWIM TEXHIYHE OOCIYrOBYBaHHS B TapaHTIHHUN Ta

HHURW GI

HA BCIX MapaMeTpax pekKUMy CTCHY 3MIHKOEThCS (Tadmmus 1.1).

VY Meroauui E{ﬁpeBipKH TEXHIYHOTO CTaHy (POPCYHOK Ha CTCS{%X IIPOJIUBKHU HE

cTeHaax 3admae 1,7 dom.-roa. 3HATTS Ta BCTAHOBIACHHS (POPCYHOK 3 JABUTYHA

BUKJIMKAIOTh JTOAATKOBI POOOTH, TMOB'A3aHI 3 YCYHCHHSIM TE4dl [MajuBa Ta

s TIPONYCKHOI CIPO 0CTi (POPCYHOK

N@i@

1H(pOpMAaLIEXO.

TaGmuus 1.1. Butpara manuBa (OpCYHKOO 3aJIEKHO BiJl NAPAMETPIB PEKUMY CTEHTY



25

O ~ ?ﬂga M PEKHMY CTEHIY, XB) (O
OMCEP — M Nl o W e B
P % 800 >V 150é[<< @9% W 6)0% %
~
— 7T — 7T 26 407 J\“S/O ~ 60
26 40 50 60
ERp Y 38 50 A 50

AN IE IV aVr w=t= Nl
[?) 2p JESN IS =il = %

7 32 52 62 72

O OO0
Jlo/m IKiH 1] METOAY rafk1/:
Ay umissvAIaVE) NI/

TPYAOMICTKICTIO I1arHOCTYBAHHS Ta BETUKAMHU MaTePiajIbHUMU BUTPATAMU,

A

- MOXJIMBICTH 3aHeceHHs Opyny B EM® mnpum MOHTaXI, NOMIKOIKCHHS

NPOJIMBKY HAa CTEHKAX MPOJIMBKM NP IMITAlli iX pOOOTH Ha PI3HUX PEKUMAX.

Anpajps+ Lpd 1B OHHIKU FEXHIYHOTO CTaHY eneMe@'@CHH JI03BOJINB
3P0 cl eMe { Oc o¢, \bHTE i|Th|T¢
0 , en;% [1HIO S JJOCHY ' c ' Kl

TpyAoMicTKa. HalOumbm CKJIAAHUM s JIarHOCTYBAHHS CIIEMEHTOM CUCTEMH

NajMBONO/ayl € eJIEKTpOMarHiTHa opcyHka. [ [pH4rHOIO 1BOTO €:

NS OIS

- MOKJIIMBICTh IIOINKOMKCHHA Ta 3aCMIYCHHH (POPCYHOK HiI[ YaC MIpOBCACHHIA

MOHTXHO-IEMOHTKHHUX POOIT;

. TDHMX 01 METO/11B T1arHOCTY BAHH3),
: pe3vIbTa NPQIMBKI,

- BCOKA BapTICTh MPOJUBAIBHUX CTCHIIB.

3a3HayeHl HEAONIKM 3aco0lB Ta METOAIB IarHOCTYBaHHS  (POPCYHKH
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OT'PL-J0 METOMIB Ti J:[iarHOCT@@H;{:

MEXAHIYHY Ta T1IPaB/IIYHy YaCTUHH (POPCYHKH,

- JIarHOCTWYHE OONagHaHHs Mae€ OyTH YHIBEPCAIbHUM (MOKIIMBICTh

1

HaiiOuibr nepcrneKTHBHUM METOAOM OLIHKK TEXHIYHOTO CTaHy (OPCYHKH,

1YCH—BUMOTHY, € METOJ MIafNOQTYBAHHS 3MIHU

CYMIIII Ta 1HAMKATOPHOKO MOTYKHICTIO JBUTYHA. L{g mpumymieHHs niaTBEPIKYEThCS

PErYJIFOBaHHSIM XOJIOCTOTO XOAYy KapOrparopHUX OCH3MHOBUX JBHMIVHIB. Tak, 3MIHA

O . O
BUHT 0OdT1 CUCTC I J { P
iy vy

J03BOJIMIIO  C()OPMYJIFOBATH HACTYMHY  TINOTEFY

CyTb MeTOAY NOJSATAE B HACTYMHOMY. CTBOPIOIOTHCS TaKl HABAHTAXKY BAIBHHA 1

UIBUIKICHUM PEKUM_(TECTOBI PEKUMH ) MiJL 4aC pOOOTH OKPEMUX H&'Hz{pm JIBUTYHA,

ME! BaHA YH)|sBHA HECITPABYIT, BJ ! , 0
1 CTl I I OMIIJIEKC : ] ]

MEXAH13M1B. 3MiHA MOTY>KHOCTI TATHE 3MIHY IMOKA3HUKIB TECTOBOIO PEKUMY: YaCTOTH

00epTaHHs KOJIIHYACTOrO Baly UM HABAHTAKEHHs. [Ipu meBHOMY CTaH1 ABHTYHA, IO

ICTI0 |ad
IHHS IO
aHO

NOTY>KHICTIO MTIHAPIB, O MPALOKOTh, 1 TOTY>KHICTIO MEXaHIYHUX BTPAT MPH MEBHIN

YacTOTI 0O0EpTaHHs KOJMIHYAcTOro Baily. bajaHc 1ieil HecTiiiknuii 1 HaliMEeHIIl 3MIHU
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o amii
SH{EM [3MIIICHHA BIJ
Of0 ] (MPTY>KHICTK

MEXaHIYHUX BTpar Ha IICBHUX TCCTOBUX CTATHYHHUX PCIKHUMAX. 3MiH_[eHH$I oc MOJYKHa

OILIIHUTH KIJIbKICHO Ta (a00) SIKICHO.

41

1. BusiBneHHs: HECIPABHOCTEH Ta OLIIHKA PIBHS MPALE3JaTHOCTI MPOBOAATHCS HE

34 PaXYHOK BUMIPK)BRAHHS Pi3HUX (I3MYHUX BEJIIMYMH, 3HAYCHHS 616 BU3HAYAKOTHCS
| CHOBI BHUMIp ICHS N ¢
v HCY| MK 1 TOPHOO il :

1 MOTYXXHICTIO MEXAHIYHHUX BTPaAT ABUIYHA MPH OEBHUX TECTOBHX PEXKHUMAX HOTO

poGotu. Takuii miaxiJ A0 OLIHKK TEXHIYHOTO CTaHY PI3HUX €JIEMEHTIB Ta MEXaHI3MIB

OBYBATH YHCJICHHI IT @IQH Ta CTEHIN.

HeCHpaBHOCTi Ha BCTAHOBJICHOMY CTaTHYHOMY pe)KI/IMl JO3BOJIA€ BUABHUTH 1O

HECMPABHICTh 3 BUCOKOI TOUHICTIO Ta JOCTOBIPHICTIO. 32 JOMOMOTOK) TAHOTO METOTY
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OpHak Ha 3MiHY YaCTOTH OOCPTaHHS KOJIIHY&ETOrO BAJTy JBUT'YHA HA TECTOBHX

PEKMMAX MOKYTh BIUIMBATH HE TUIBKU TEXHIYHUNA CTaH POPCYHKH, aji€ 1 3HOUTYBAHHS

H

3 POOOTO1 CyMIIT BTPAYAETHCH,

NOBITPS TPUPA30BO MPOXOAUTH YEPE3 BUTPATOMIP TIOBITPS, O MOXKE MPU3BECTH 10

MOMWJIKM BUMIPIOBAHHS [IMKJIOBOi BUTPATH MOBITPS Ta BUZHAUEHHS IIUKJIOBOT MOAaul

00

I a E€pUO3HY | BIUTH]

HEO o|mjm oBe/Ig

[HIII HecmpaBHOCTI, $KI BIUIMBAKOTh HA SKICTh MNAJIMBHO-MOBITPSHOI CyMilIl,

H.W@a VTb OyIH y poIteci TexHiuyHoro QBENyropyBaHHsI.
H T2 B/IZ HIK

€KCILTyaTalii aBTOMOOLIIB,

2. Bu3HaunuTH 3aKOHOMIPHOCTI 3MIHHA 4acCTOTH OO€PTaHHS KOJIHYACTOr0 Baly



VIS Yooy
YN Yioai-m

3%
]
1
SN YRoaIHM
]
1
1

ﬂﬂykpamwg

Y5 YioaiHm
YEIN Yioai-m
VBT YKoalHu
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Y HATECTOBUX PE)KI/I@@ JUIA

BE C%‘E@

2.

Hon

CIPOMOJKHOCTI  €JIEKTPOMArHiTHOT  (DOPCYHKHU

}

HEAOCTAaTHIO YyTJIUBICTD

ICHYIOUMX JIarHOCTHYHUX napaMmerpiB. HeoOxigHO 3HaiiTm Oulbll  YyTJIMBI

D i) 6 Q{HWfW TexHiunmii cTan (GOPSVHKM 3 BHCOKOIO
i) Bﬁ
1JDKEHHS 1 ps

BRXVIHYI) napaMeTp, skuil ndB{EhHui 13 ycima
lHy H a @H ‘v‘ %
tCTh.

MeTOor TEOPETHYHOTO TOCIIKEHHS € JOCTIIPKEHHS BIUTUBY TEXHIYHOTO CTaHy

)YCKHY 3/IaTHICTh, BHO)JY )IIArHOCTUYHUX

oGl

[Tpu poGoti EM® moxHAa BUAUIMTH TPU €TalM MajJuBa. MOYATOK BIAKPUTTS

AT HHO( T CYHEH), HE BIIKPHUTTS (3amifHATOJIKa IMiAHATA),
e GKW d ).
13 11 ari : ' H

34K 3all TIo/Ka
MOKHA OXapakTepu3yBaTh (I3MUHUMH 3aKOHOMIPHOCTSIMH, $KI BiIOYBAOTHCS B

CHO I aH

nporect podotn GopcyHku. LI 3aKOHOMIPHOCTI MAKOTh CJIEKTPUUYHY, MEXAHIYHY Ta
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1CThL-BIJIMBAKOTH TITOBA CI/I@@eKTpOMarHiTy,

pamIi yCKHOMY KonekTopi,Hy/mm?; p- winbHicTs
ﬁElFKpm}ﬂ y 1| poSoTn)

2.2.2. MoaesIlOBaHHS NpoLecy NaJuBONnoAa4qi

: oMy BiIKPHTTI GopyHEM
VST

HE3MIHHOIO IIPOIIYCKHOIO 3I[aTHiCTIO B qa01 OCKIJTBKH TOJIKA 3HaXOAUThCA B

b
1 KC ara
0K cH

2.10

CKHOT

IMIOYJIBCY MOKA3aHO puc. 2.5.
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' TOKy ten, IO BlﬂanOB@F@CH BiJl MOMeHTy
Yac cnaaHHs MardiTHOTO MOTOKY t ¢y :

I3 =len + t@d (214)
@) 00
£) 44 2.
T
/- lnbrdsdbubtenst | o6 %@B T
MOTOKO3YEIJICHHS, [0 BIAMOBIIAE CTPYMY TOPKaH

sl PA BIANYCKaHHI, Ry, - OMIp

Jac

KOPOTKO3aMKHYTOi OOMOTKH;

y@um o)L

d 2mx
= ("L 4 (2.17)
Yr lR[[H anc+kx+SP F

eKCIUTyaTartii GEH3MHOBOI (OpPCYHKH BILIMBAIOTh: JCUJIA MOMEPEAHBOTO CTUCHEHHS

OPYXKMHHM, CWJIa TUCKYy MNajauBa B pamni, cuiaa Ttepts. Omxke, wi (akropu

agpuTTa (popcyHku. IIpl)iMini napamerpin

D

pcy

OpiB

(OpCYyHKHM MEPUIOTO €Tany

O iy~ e ) = 5P
NS SR oM
. A

(anc + kx3) +

@)

2 5 _
O
@)
@)

MOKHA 3pO6I/ITI/I BHUCHOBOK, IO CCPCAHA ITPOIYyCKHA 3I[aTHICTI> Ha 1ICpaiomMy erari
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131aTHOCT] TPETHOTO €TANY: 00

alllizi

= /ufcpltl + zufZ(tiMl'[ - tl) + /ufcp3t3]\/ ZAp/p (2-20)

q%

TPOMYCKHA 3AATHICTE 32 Yac 3aKpUTTH (POPCYHKH.

[Tix wac excrutyatanii EM® BinOyBaeTbes 3M1HA LMKIOBOI MOAAYl MajvuBa 3a

(i IapMepiB aa
CKH
Tl

ci anax ii po6oTu. ITpoafidfilyemo piBHAHHS

: y}eﬂﬁ etan Moxke 301Ihb{iyBaTu LMKIIOBY
Ta 3a1<£ugi AFHPHOFFO7 /

O HC T

SIK110 4ac iMImynbCy, 010 MOAAEThCS HA (POPCYHKY, Habararo OUIbIIE, HIXK 4Yac
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CTi 3MiHH YaCTOTH 06epTa@l@K0.}1inaCT0r0
| /\il/lzllj %

PO3MOBCIOJKEHHST ~ TOPIHHA ~ CTBOPIOKOTBCS B TOMOTEHHIA  CyMilmi,  WIO

DIBHO

, 0 TIOIIMPEH] 34
B ‘ |

KinbkicTe mOBITPs, HEOOXIAHOrO Ui TQB KI TNaJIMBa,

B WJIIHJIPH JIBUTYHA, 10 TEOPETHYHO HEOOX1IHOIO :

O L —BA
NS e

LO - KUIBKICTh MOBITPsI, TEOPETUUYHO HEOOXIAHE 3rOpsHHA 1 Kr manuea, kr, GBA -

KUTbKICTh MOBITPS, IO AIWCHO HAAIANLUIO B UMIIHAPU IBHTYHA, Kr;, GT - ['oquHHA

O Q0
B Ba, KT,
e mNYiY,

NAJIMBHO-MOBITPSHOI CyMILIl, HA SKMX BOHU MPALIOLTE. [l BA3HAYCHHS 3AJIEYKHOCTI

MOTYXKHOCTI, NAJTMBHOT EKOHOMIYHOCTI Ta IHIIWX MOKA3HUKIB B1J1 CITIBBITHOMICHHS MI>K

S

Taka xapakTepucTHKa Ajis OEH3MHOBOIO JBU

JPOCENBbHIN 3aCIHII NPEACTABICHA MATIOHKY 2.9.

VBT YKoalHu
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cT1 000POTH KOHiH‘{aC@]@ BajJly JBUTYHA

A

JUTIs OLIIHKK TEXHIYHOTO CTaHy (POPCYHOK, siK OyJIO MOKa3aHO B po3aial 2.2,

€00xi1 i POIIYCKHY _3/TATHICTh MPU MAJIUX b}?ﬁmKHX nojayvax
n
ai QKGHHA 1T K] 1) pROQIT1 JIBUF

MOKA3Y€ MOIIYKOBHI €KCIIEPUMEHT, CTAHOBUTH 25% BIAKPUTTS APOCETBHOT 3aCATHKH,

a OyTH JIarHOCTUYHUM PEKUMOM ISt ouiH81 6MiH ITPOITY CKHOI

NOBHOMY IITHATTI TOJIKK HEOOX1HO BUOPATH PEKUM A1arHOCTYBAHHS, IO BIANOB1AAE

70% BIOKPUTTS IPOCEITBHOI 3aCHIHKM 3 HACTYIHUX MPUYHH:

3aTHICTH (POPCYHKH PO3POOIEHUM METOJAOM HEMOKAUBO, TOMY III0 B IbOMY BUTIAIKY

NOTY>KHICTh JIBUTYHA MAJIOYYTJIMBA 10 3MIHU SIKOCTI MAJTMBHO-MOBITPSIHOT CYMIIIIL;

=

O .
- BAJI1ICTh y.]IBC BEO C
NASTY

3aKpUTTS (POPCYHKH HA IIMKIJIOBY MOJAYY.

- IIBUAKICTH 3MIHM OOOPOTIB KOJIIHYACTOTO BTy JBHTYHA MPH LIBOMY PEXKUMI

O
T cry[naers KUY POROY
RS

VBT YKoalHu
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i 42€T0T €PTaHHS i Yac po@@ ABHUIYHA
HJIPi fIpu Bi T I 3a€ XY HA 2

[TpoBeneMo aHami3 3aJe€KHOCT1 YaCTOTH O

HB@T MM
apOFOPATOPHOI0 CHCTEMOR) JKHMBJICHHS TTOJTIAT:

6%), TO BeTMUMHA KOePIIEHTA HAAJIUIIKY TOBITPS AJIsl IOTO BUMAJKY BIAMOBIIHO A0

€ OFPRHULILQ 9aCTOTA 00CPTAHHA BA)Y JIBUTYHA CKIAE
np CKH 3IAFHICTHQ a_6f : ) g J ;

neuryna (Bceoro Ha 30 xB1). YV 1poMy Bumagky oOOpOTH HE MOXKYThH OyTH

BUKOPHCTAaHI1 K JTIArHOCTUYHUIN MapaMeTp Yepe3 HOro Many 4yTJIMBICTb.
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YYTAUBOCE-IIAarHQCTUYHOTO HapaMeTpa@e@XiI[HO MTYYHO

DIIOMQI'QIO

csl Haldppe

JUIE Hamoro 00'€kTa JOCTIIPKCHHS TPAHWYHE 3HAYCHHS Koe(illieHTa HaAIUILKY

617 My 0QOPOTH KOJIIHYACTOTrO BALy ABATYIa SHIDKYIOTBCS

3anexHo Bia skocti [ITIC mns nporo pexxumy.

ko F‘paHI/Iai{O 301tHuTH TITIC B nummiHapi, sSKuid BC%H(%BHGH& CIpaBHA

3MOXKYThb 4epe3 mnepeoOigHeHHs cymimi. [ Toro 1mo0 yHEMOXKIIUBUTH

nepeodiIHEHHS CYMIlTl, YCTAHOBKY SIKOCTI CyMillli 31 3HaY€HHSAMU a = 1,17 moTpiOHO

00O

CTYNIEHEM BIOKPHUTTS IPOCENBHOI 3aciiHKu 25% HacToTa 0O0epTaHHS KOJIIHYACTOrO

Baity nopiBHioe 2050 xB™!. SIKI0 npomyckHy 31aTHICTH GOPCYHKH 30inbImMTH Ha 6%,

KOJITHYACTOro Bajly JBMIYHA BiAMOBIAHO 10 piBHsHHs (2.23) cknage 2520 xB™!, mio Ha



50

y BCTaHOBNCHA (OPEyH)a 3 rPAHUTHO

RBITHIA

1. Ilpu poborti auryHna 3 skictio I1T1C, sike 3anac ECY/I, oniHuTH nponycKHy

' CTOTH OOEpTaHHS KOHiH‘{aCT(aBOﬁaHy JIBUTYHA 3a
p1 3a81} ira| 2/ '
by : . |

ryHR (B 3 h Bt (KO

KOJIIHYaCTOro Bajly MO BIJHOWICHHIO A0 THIIUX I

JBUTYHA HAa BHOPAHOMY PEXHMI MPH TPAHWYHIN 3MiHI TPOMYCKHOI 3JaTHOCTI

(hOpPCYHOK.
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ro Jliana3oHy € pexpy A (hopcyHKH 3

P
BY

AHali3 OTPUMAHMX 3HAYEHb [IOKa3ye, MO TIPaHAYHA 3MIHA MPOMYCKHO{

CIIPOMOYKHOCTI CYHOK BHWKJIHMKAE HE3HAYHl 3MIHU ‘l%%T&H/I oOepTaHHs

SUTVHA (3arat Q..
1ary HY

JUTs MABUIICHHS YYTAMBOCTI JIarHOCTUYHOIO NapaMeTpa HEOOXITHO TYYHO

30iqHuTH TITIC 3a_pjonoMororw mpunaay, MO J03BOJSE 3MIHIOBATH TPUBATICTH
( 5 @6

1 / cs] Ha|(pppc : X

I 0 AOCIILKEH aH ~ il :

pi, SIKAA BCTAHOBJICHA CIpaBHA

Skumo rpanuydo 301aqHuTH [ITIC B 1pumin

(OopCyHKa, TO WWITIHIPH, B AKAX € (POPCYHKH 3 3MEHIICHOIO MPOMYCKHOK 3[JaTHICTIO,

bCs | TR 2K T M ' QRS
LTHEHHS CY . i >HH
BCTAHOBJICHHSI SKOCTI CYMIIl 31 3HAYCHHSIMH d ,95 NoTpIOHO BUKOHYBATH JIs

(OPCYHOK 3 TPaHWYHO HAMMEHIIOK MPOMYCKHOK 3AaTHICTIO. OTXe, SKIINO s

S
83
;.
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It%/lr TAHOBJIECHUM KOEPIIIEHTOM H&[ﬂ]@l@ noBiTps 0,95 1
pOCEBLHOT 3]CN/
1. Sxojo \ i

110 BIJNOBIAATUME BCTAHOBJICHHIO B LWJIIHAP CHPaBHOI (POPCYHKH, TO KOE(]ILIEHT

HAJUIALIK HOBiT‘pHdFiI[HO 3 PpIBHAHHAM (2.22) npuiime 3Haqu6;1 0(),89, a yacrora

S

dopcynku Ha 6% cranoeutume 740 xB L. TIpu BCTaHOBIIEHHI HA ABUIYH (OPCYHKH 3

MaKCUMAJIBHOKO np%yCKHom 3IATHICTIO KOEPIMIEHT HAMTALIKY g)ochiTp;{ BIJITOB1AHO

2/ Ilpw po
iy deTp

(OpCYyHKH, 110 MaE€ TPAHUYHO 3MEHIICHY MPOIYCKHY 3AaTHICTh, BLJA TEXHIYHO

CIpaBHOi CTaHOBUTE 740 XB™ 110 € JOCHTH 9y TIMBUM AIarHOCTHYHKM I1APAMETPOM ISt

JIarHOCTUYHOTO O3HAKK 30€PIracThCsl.

h (opCYHKH

TakuM 4MHOM, PEKMMOM A1arHOCTYBaHHsI (POPCYHOK MPH MOBHOMY MIAHSTTI
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Bianosigae 0,95, Jlis BUXOy Ha L€ pEKUM BIITOBITHO 10 3MIHM OOEPTIB ABUTYHA B

QIECKHOCT1 BT KOSQIIlEHTa HAUTUUIKY [IQBITPS. HEOOXITHO I[HH(BI/EZBiHﬂpa JIBUTYHA,
0 anpiy| pacToTy| 00e il (i IHI7X 1]
i csl ctl | O i ' CT ¢

MaKCUMaJIbHUX OO€PTIB KOJIHYACTOrO Bajly ABUIYHA, a moTiM, 30iaHiBumM [IT1C,

JOCATTH NMAiHHs 4acTOTH 00epTanHs Baay Ha 200 xB L,

V5 LSAeaHM

1. BctaHOBIEHO, 110 MPUYMHOK HEPIBHOMIPHOCTI IMKIIIYHOI MOAAYl MAIvBa HA

XOAY, € HEIpUIyCcTHUMa @1@ CTPYKTYPHHUX

NapaMeTPoOM TEXHIYHOTO CTaHy €JIEMEHTIB (POPCYHKU 1 TOMY NPOMYCKHA 31AaTHICTh €

KOMITJIEKCHUM JIIArHOCTUYHHUM MMapaMeTPOM TEXHIYHOTO CTaHy GH%/I%{TiB (hOPCYHKH.

JOJI B
| i T

JI oLl

ITT T, Py

MPOMYCKHY CIPOMOMKHICTh HA PEXUMI MIHIMAJIbHOT MoAadl NajiuBa, IJIsS OLIHKH

TEXHIYHOTO CTaHy, MOB'S3aHOr0 31 3MIHOI MOMEPEYHOI MIIONI KaHajiB (POPCYHOK,
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00O

=izl

nsuryna 2050 xB " i koeginieHToM HaWMNIKY TOBITPs 1,17.

_ 7. JATHOCTHYHUM, PEXKUMOM TTPH HOM%HOIO MOIAYEHO
I H HA| OJTHO HApI MCBHAKITHDUCHHSIM aAKTHBHIX
p WIHJPI, TOH POSTAHS orp Bany jABMyHA

1980 xB "' i koedinient HagMIIKy moBiTps 0,95.

8. BUSBIICHO, N0 JIArHOCTUYHHAM [AapaMETPOM MOXKE 68163M1Ha 4acTOTH

Aol iR I

pexuMy Manoi mojaui mamuBa craHoBuTh 470-xB ! mpu 3mini npomyckHOi

CPOMOXKHOCTI (hopcyHKH Ha -6% i 250 XB ~! Ipu 3MiHI MPOIYCKHOI CIIPOMOKHOCTI

7a, K
E METpPd |CTaH

CIPOMOXKHOCTI (POPCYHKM Ha -6% T1a 740 XB™

0 1O VTIIHBIC
i

py 3MIH1 IPONYCKHOI CIIPOMOKHOCTIL

(dopcyHku Ha +6%.

Y5 YioaiHm
YEIN Yioai-m
VBT YKoalHu




MeToarka J0CTi/PKeHb ependavac BUPIMICHH TTOCTABJICHUX 3aBIaHb IITXOM

OPOBEIACHHS TEOPETUYHHUX, JTA0OPATOPHUX Ta EKCITyaTAIHHUX EKCIEPUMEHTATbHUX

bt Heo 3

aKTOpiB, IO BIUIMBAKOTHL HA J1arHOCTUYHHH I1apa

O0'exTom BUNpoOyBaHHS € cucTeMa najauBonojadl asuryHa 3M3-406.10 3

JIng  cTBOpPEeHHA HEQOXIIHUX PEKUMIB

[TepeBipka JOCTOBIPHOCTI OTPUMAHMX PE3YJIbTATIB ITPOBOAMIIACS HUISIXOM MOPIBHSHHS

PE3yAbTaTIB JIarHOCTYBAHHS 3 PE3YyJbTaTaMK MPOJIMBKH (POPCYHOK Ha CTEH 1 Dopcak.

i

a 11

0

- MPOCTOTA KPIMJIEHHS IBUTYHA HA PaMi JOCHIHOTO CTCHIY.

JBuryn 3M3 — 406.10 — OGeH3uHOBHIA 4-HI/IJ’IiHI[pOBI/I% &)6-KnanaHHI/H71 3

i 0ot [MupApip (1-3-4-2, /o@anHany

JIBuryH OyB BCTAHOBJICHWI HA JOCIIJHHUIBLKWA CTEHJA, IO € MNOBOPOTHOK)

pamoro. [ToBopoTHa pama 103BOJIsjia OMEPATUBHO O€3 3HATTS JBUI'YHA 3MIHIOBATH

bh§) kpinuThes s

it

JIOCHITHALBKHI CTEH]T OCHAIEHUH ITATHOK CHCTEMOK) YIIPABIIHHS POOOTORO
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OKPEMUX LUKJIIB MAJMBONOAAYl y BUOPAHOMY LMJIIHAPIL, TOOTO. Y BAOPAHOMY LMITTHAP]

TH RO, TI\IEBATHAN, BOCBMUH 1 T.J1. IHKJ) [[JJIMBOIIONAYI K
SO NI A
. Ha ¢TymeH Ba \ 13 150
OPUIaJ MOKE KOPUTYBAaTH TPHUBAIICTH IMITYJIBCIB, IO TMOAAKTHCS HA (POPCYHKH

€JICKTPOHHUM OJIOKOM YTNPaBJIIHHS aBTOMOO1ISI, 3SMIHIOKOYH TPUBATICTh MAJIMBONOAAul

00O

PETYJSTOP MOJIOKEHHS! IPOCETBHOT 3aCTIHKH.

Byivikag _n03s

0O0TOI0  enekTpoMartfElix  POpPCyHOK:

AR yAID)

4

JUArHOCTYEThCS, @ TaKOK BHOCHTH 3MIHYy BEJIMYMHU IMKJIOBOi Mojaadl 0OpaHoi

00

@ > 3MIH
€ \IYapioCTNYHH

S

ODCYHKH,
olmoMo
0 HS @H

MOJIOKEHHS APOCENBHOT 3aCIIHKY Ta TEMIEPATy PHWI pEKUM JIBUTYHA.

JUIs MPOBEEHHST €KCIIEPUMEHTY HEOOX1AHO Oyno MIAroTyBarH (OPCYHKH 13

0 CKHQ
: 33@ OPCYHKY O
an O-TEXHI1YHH

0280150711, mnponmykruBHicTio 192 cm/xB. Buxinni napamerpu  (GOpCyHKH







PO3TOYECHHUM PO3MIPOM Y 3aMKaX, KA KOHTPOJIFOB&BCS TUIOCKAM LIYIIOM.

00

il

ABHI'YHA B 32JI€KHOCTI Bi/l 3MiHHM NIPOITYCKHOI CIIPOMOKHOCTI

PpopcyHku HA pe:xkumi 25% apocesbHOT 3aC/TiHKH

( O 00O
1 | Bl BIUIURY 3 ' 0
H erp (3MiHa = y [ JIBH

BIIOYBAETHCS YepE3 TEXHIYHUHI CTaH ii €JEMEHTIB, TIPOBEACHO 0OpOOKY Pe3yabTariB

eKcrnepuMeHTy tabmmns 3.1.

Ins o a1 g

HponngHa 3MiHA YaCTOTH OOEPTaHHS KOJIIHYACTOrO By JBUTYHA, Cepenne
3/1aTHICTh | 3HAYECHHS,

RSATLO ] W/ oo 00 | Tl

>V+/6 %523 257252 2530 %ﬁz 2;& 249 3}0 (25(5325‘0 ) |_j| 251,(%
— 24604243245 (24361241 343\91@% 2401943243 | -

0 2300 |235]225|2300{225{230(235|230|235|225|230| 2300

O\ -77;7, 3200 12261222 2\%@ 2/1—§ 220|225|216(220|229¢325| 2200
\\/6/ % spl[210][210 20@/2})/5 zhyledra\} @/9533\05 205] | [o3
./

3a manmMu Tabmumi 3.1 Oyno MmoOyaOBaHO 3aJCKHICTH 3MIHM YacCTOTH

<o

[N
()]
=2

I8

[N Y

1]

T 0 o/ s A 00 oot

(

00EpTaHHsl KOJIHYACTOrO Bajly ABWIYHA BlJ MPOIMYCKHOI CIPOMOXHOCTI (POPCYHKH

W o bl BN

CCPCAHBLOKBAAPATUYHC BIAXWJICHHA IIPH LbOMY 3bKO 3a 3HAQUCHHAMHU TOYHOCTI1
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epem@r( THYH

cnpaBHOi (popcyHkn 6= 38.7; 1isl MAKCUMAJIbHO

A

OUIBIICHOI MPOMYCKHOI 34aTHOCTI

¢dopcynku 6= 20,0; I[J'IH FPAHUYHO 3MEHILEHOI TPOIYCKHOI CHpOMO)KHOCTl (opCyHKH

AR

I[I/ICerTHOCTl BI/IMlpIOBaHHH qaCTOTH O6epTaHH$I KQJIIHYaCTOro Bajly JABUI'YHA.

[HpOPMATUBHICTL  JIaTHOCTUYHOTO  MapaMeTpa MPOMYyCKHOi  3aTHOCTI

BU [0 ¢BNIYHTE) PO BIACYTHICTE HOFMMN{IYK nepmoro Ta

A

!'.
JId ACHH !

JIarHOCTHYHUI mapaMeTp (3MiHa OOOpOTIB KOJMIHYACTOrO0 Baly JBUTYHA), WIO

BIIOYBAETHCS Yepe3 TEXHIUHUI CTaH ii €IEMEHTIB, MPOBEACHO O%OC%K}/ pe3yabTaTIB

e e Tad

C

T ;{32.@0 Epp Qr&lq:wg sy

JBUTYHA B 3M1HH MPOIMYCKHOT CIPOMOXHOCTI (POPCYHKH

[Tponyckna Cepenne

3HAYCHHS,

3MiHa 4aCTOTH OOEPTaHHS KOJIIHYACTOTO BAJly IBUTYHA,

| _3/1aTHIC ) . ]
S N e

Wik
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CHPOMOKHOCTI (POPCYHKH.

prichS EpUBXERBC CPEAHBOKRAIDA o Bi H
Nty

CepeTHbOKBAIPATUYHE BIAXUICHHS JUIS MPQMYCKHOI CIIPOMOKHOCTI TEXHIYHO

3.3. MapupyTHa KapTa TeXHOJIOTTYHOr0 MPoecy AIArHOCTYBAHHS MPOILY CKHOY

O aipob 00
opi}l;{g{ DpBHbaiB i

OCH3MHOBUX €JIEKTPOMArHITHUX (POPCYHOK, OTPHMAHUX MNPH iX JIarHOCTYBaHHI

po3poOsIcHUM O€3p030IpHUM METOJIOM, 1 PE3YJIbTATIB NEPEBIPKU HA CTCHII MPOJIMBKA

@) . O -

KJ3aI10 e HICTB)\ JOC 1 0 I BT m
CEpB Mj pj 3 POCITYyTOBYBAHH X TO% C@ﬂ %
VBaHb OyJIO PO3PODJIEHO

B pe3ynapTaTi IpOBeNEHHS €KCIUTyaTalliiHAX BHIIPO
MapIPyTHY  TEXHOJOTIYHY KapTy TNPOLECY  JIarHOCTYBaHHS  MPOMYCKHOI

0 10
3 ﬁ]ae
P aT 0JI0

CIPOMOKHOCTI (POPCYHKH

acToTh oO0epTaHHs EPAIHYACTOTO BaTy
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1 BCTaHOBneHHs{ aBTOMO6i.]'I$[ Ha MOCT Iloct L 2,
2 [[IporpiTu ABUrYH A0 POOOYOI Ycepenuni ,
TeMIepaTypu aBTOMOO1JIS
3\ [Tiaxdfro {n©nfouaa hopcy Ba BiJ KaroTta 2,00 UMHUKa4
{nifopinn FFF yBaHH§ pOBO iB, [a T‘oitoﬁil?h @ ﬂ pcyH
[ —

2 [Pnctotmoln 11 - dr-emote’ /| 3aipalol HOW S Bl /[
¢dopcynok no AKbD 1 BitounTu aBTOMOOLIS dopcyHOK
TyMOJIEep JKUBJICHHS IPUIIAAY.

5 |YBiMKHyTH KOMITIOTEp, TpHEAHATUCS | JliarHOCTHUHMIA 0,30

B H"/f;z' o (kisse Fj oJu)

A Ak s R Y\ N N>l M A
6\ Sarfydruru gdxtyn heromd6ifis V/(’cepéa/n 1 O hj| V
ﬁj(j aBTOMOQI @, A

— T [[lepeBipiTi TexHIURMil CTaH cucTeMi | [IpaBopyd ¥ BE[J 70 | Bumnkau
BamajeHHs, TePMETHYHICTh KJIAMaHIB, |KaroTa bopcyHOK
MOBITPSIHOTO (PLIBTpPA 32 JOTIOMOT OO
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X f// THTH TIPOFpaNty MTH \vi{ OCEHHE— g% ﬁ:ﬂ
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E ¢3Hcmﬁ:m)sa ;‘):rCM( r'OI0 nporpaﬁt?/ HIWH&J @'% U OTqp-| TeCT; pL
— T-4 Hairip i iHAp T3 cTi _,I\_/
BUNPOOYBAaHb LMl HAPOBOTO OaJaHCy
Hepmnﬁ PEKHUM J1IarHOCTYBAHHS
IR Y /Ay
25%. [N ¢ ninlainlVa
11\ [Tymo emla K bopcyHO V/I'Ip BBﬁ BZ,[[ 3 VNIK [/
BYIMKHY CyHKU 3aJMITUB xaqofaasyomosifsy( CJ pPCYH
NpaLOBaThH UWIHAD 3 — I\_/
HAWTI PLIIUM TOKA3HUKOM 3 =
BUNPOOYBaHb LMl HAPOBOTO OaJaHcy
i CyMHH 110 | AHArHOCTHYHUIMA O,SO C)N[OTOp- TECTOp
a 9@l
-1
! i 3050} NN e LA
13 [BxIFOYEHHAM OKPEMO PEIlTH 3 JliarHOCTHYHU 3,0 Bumunkau
(bOPCYHOK MOPIBHATH YaCTOTY CTLI — bopcyHOK
0OepTaHHs K. B. IBUTYHA KOJKHOTO
| OKPEMO 1T Hpa, 3 BUOPAHUM
C\phppeesidinipop— | O\ {7 Pl
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?FHOCTI/IHHI/II‘;I 1,5 O
e

Jlpyruii pe>kuMm J1arHOCTYBaHH

15 [BigkpuTu npocespHy 3aCiHKY Ha ITin kamoTom 0,1
4Yg¢HHs |(POPCYH K\/

W\~ O
HKH 3aJJUIIHUBIITH

N
1§ \Jyyohepon g
Sk
| P 3 Hadripum

MOKA3HUKOM 33 BUMTPOOYBaHHSIMH
LVUTIHAPOBOTO OaJaHCy Ta YaCTKOBO
BiaKIrounTH Ha 20% aKTUBHUX LTUKJIB

1  [MPALIOIYNI HHEAPA
— : - —
Y BOI[O cyM \%7 HUE—|
BCTHOBJIEHHS
a
{ -1 N
18 |BKJIIOUEHHSIM OKPEMO PEeLITH 3 JliarHOCTUYHHN 3,0 Bumunkau
(bOPCYHOK MOPIBHATH YaCTOTY CTLI bopcyHOK

O6epTaHH$I K. B. IBUT'YHA KOKHOI'O

Pmﬁﬁﬁ T \\//7 e~ e aislia ala

22/0 I/II@A sHAuGHHSIMY YacTONI /]f[i ruoctaun 5
epTAHHT HYaCTPro gajy CcTi
BUTYHA OKPEMO KOKHOTO LTI HApa _J\_/

110710 0OPaHOTO BH3HAYAEMO
MPOIYCKHY 3[1aTHICTh (POPCYHOK

CBy
q HO TQ

Uit omgHoro aBToMoOuTS ['A3 cTaHOBUTHE 23 YO

-MmiH. Yac, 1m0 BUTpavaeTbCs

BU3HAYCHHS TEXHIYHOTO CTaHy (OPCYHOK 3 JAOMOMOrOH TMPOJUBHOIO CTEHIY,

hifl

M 0
CHIOETH ail

HANpaltOBaHHS Ha BIAMOBY €JICKTPOMArHiTHOI

cepeaHboMy 15..30 THC.KM., pEKOMEHAYEMO MPOBOAUTH TMEPEBIPKY ii TEXHIYHOTO

T Y RoaiHm
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IR oA

3 ypaxyBaHHSIM TOro, 1[0 CUCTEMa AIarHOCEyBAHHS, sIKa OMUCYEThCS B JaH1i

poOOTI, 3HAXOUTHCS HA CTaAll pO3pOOKH, TO AOLIIBHUM OyJA€ PO3IJISHYTH MUTAHHS

MIJBUIIEHOTO TUCKY, a 3 MPOTHUJIEKHOTO OOKY BUHUKAE 30HA MEBHOTO PO3PIHKEHHS.

[Tin miero Hamopy BITEp 4Yepe3 OTBOPM NPOHUKAE B MPUMILICHHS, a M AI€R0
O

BiifigEeElE

MexaHiYHa BEHTWIALUS — BUJIAJICHHS 3 TMPHUMIIICHb

e MNPUMYCOE

3a0pyIHEHOrO TMOBITPS 1 3aMiHA KWOr0 CBDKMM 3a JOMNOMOIOK BEHTHJISIIAHUX

arperaTif. ) CYKY{BI¢TsE  BeHTRIINLIFAGro
npB p()B(be, VITIOBANEHIX) CHOBY
I eMV_IJTST Kp 0 BUL

Bentunsuiiini cucremn OyBarOTh BUTSDKHUMH, NMPUIUIMBHAMHU 1 MPUILUIMBHO-

BUTSHKHUMM ( KOM6iBBaHI/IMI/I).

| Ha CTC R
L hepam | TIPHD

BCMOKTYE TOBITPS 4epe3 kajopudep 6 1 mojaae {oro B kamepy 8 Ui mojadi B

OPUMILIEHHS, Y SIKE BIH HAIXOJUTh Y€pPE3 OTBOPU y BEPXHBOMY MNEPEKPHUTTIL. [3

a@l Gduu icmroBoro

bt

[Tpu Takiii cucTeMi BEHTHIISLIT, 10 IIMPOKO BUKOPUCTAKOTh y 1a00PaTOPisiX IBUTYHIB,
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1B, 13-9KAX PO3IH(PPOBAHO H@Qi_—.ﬁ[hlﬂe 300. OnHa

KPEKIMT

ni

I[O OCHOBHHUX TOKCHYHHUX PCYOBHH, SIK1 BH (MAAKOTHCA 3 BiI[HpaHBOBaHI/IMI/I

razaMu OCH3MHOBMMH Ta Ta30BUMH JIBUTYHAMH, HajiexkaTh okcup Byrenw (CO),

CyHor), OKCNY
eriI, aKpoJel

Kl

OPUYMHAMM 1X YTBOPEHHS € HECTATOK KUCHIO, KM CHPUYMHSE OOPHB JIAHLIOTIB

OKHCJICHHS BYTJIEBOAHIB 1 CYTTEBE CIIOBIIbHEHHS peakuii. Peakiis 6TBOpeHH$I OKCH/IIB

BT

OcHoBHMMH (akTOpaMu TPH YTBOPEHHI

NPUCKOPEHHS 1 rallbMyBaHHS (yIIOBUIBHEHHS ) Xapa

a 3HAUUTh, miaBuIIcHUMH Bukugamu CO.

$)it: V] m
BYTJIE HB
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VETBCS 3aBISKH HeCT@i@HOCTi 3rOPSIHHS

TEPMIYHOI PeaKilii Mi>K a30TOM, [0 MICTUThCS B MOBITPI 1 KUCHEM, SIKUH 3aJUIIIABCS

micis MPOLECY 3rOPsiHHA B HaAmopiiHeBomy npocrtopi. [llogo BnimBY pekumiB

[lepeBeneHHs JBUTYHA Ha MNPUPOJHIA Ta3 M03BOJAE€ 3a0€3MEUATH HOTO

OHUECHTpauli ByrieBO@HIB Cy./1, B yCHOMY

301IHEH1H cyMilIl KOHUEHTpais OkcuaiB azoty NO; y BI' Oyim 3Ha4HO HWKU1, O

MO>KHA TOSICHATH HI)KYMMU TEMIIEPATypamMH B MPOLIEC] 3rOPAHHSL.

00,

KOSl
KOSl



' OH TYHOI E(I)EKTI/IB@Q?TI
G0
Ol

nocrax aiarHoctuku, B 3oHax TO ta TP Ta Ha TPOJIBHO-IIPOITYCKHUX ITYHKTaX

rapaxis.

J1arHOCTYBaHHs (ICHYIOUYOT0) Ta 3aMPOINIOHOBAHOTO METOY 32 CYMAPHUMH BUTPATaMHU

MPOILECI

NIarHOCTYRAHHSA. EKOHOMIYHUN €(EKT Yy ILOMY BHH&H%I&SpiBHIO€ pi3HULI

BaplaHTaMH, TPH.

W“ /7 { %ﬂfdﬂo, 51 BHXl@gW;ﬁ{ I}Q?Wy 0? Q |X T]LO.KaSHI/?iE

U2/ (O Hoburkan 2/ U\&W@ i || /]

GasoBuil | I'H)/OH(\)Y{OBaHI/I\I‘/'I—
banancosa Bapricth b, pyO. 50000 34500

il @pwﬁ?ﬁﬂp&q&h@b'ﬂ amMoprusanjio AR % 12 O '_p'_\ 12
ﬁQMrﬁ( 'ﬂmnﬂb HipeHOBauibQ\MSA oL/ V’\ \@ L_lidp /
Britplarn namayeplapf Hy, ipr. = /| [\ | -/ /USY ]
MicsuHa 3apo0iTHA [U1aTa ONepaTopa, 3, IpH | 10000 10000
Hopmatus BigpaxyBanb Ha coll. ToTped Ko, %o 30 30

M @pT@@D@T@‘CW 92 OQ 6,8

. LN
%M}émom s aBTOMO61J'I$I\}\{Z§/?/ |_|0,25 A

. A
[ Febyt b boclohobtepring. [t et/ [ NN 2110/

Kinekicts cioskuBanoi eneprii He, kBT-ron ] 0,25

TIOHOBAHMM BapiaHTOM EPaHOBIATH CyMy

OlRA,

IE 3c00.0 - BUTPATH, TIOB'A3aHI 13 VTPUMaHHAM 3ac001B J1arHOCTYBAHHSA, TPH.
2 2 >




35 - BATPATH Ha 3apOOITHY IJIaTy ONepaTopy M1arHoCTy, I'PH.;

banancoBa BapricTh 00/1agHaHH (B 0a30BOMY BapiaHT1) BKJIKOYAE B ceOe:

AL (IIPO]
BO6J’I

METO/TY, BKIIFOUAE BAPTICTh NPUIAAY BIAKIOYCHHS (POPCYHOK.

Burtparu, noB's3aHi 3 BiApaxyBaHHSIMHA HA AMOPTH3ALLIO:

100 O

O y @) (5.4)
A A S AT

341 = 350000 12/ 100 = 6000 Tpu

= 3450012/ 100 = 4140 rpH 00
| YoalHL

0,2/ 100, =




3r0P0s1 =86 28 =13
3T0p05] =5818 =464 FpH./FOI[

K M-B

%ﬁTWIM 3 Iﬁoﬂoﬂzﬂ M
1e Hyr- HOpMaThB BUTPAT 3a MaTep1ajiv, FPH/Y.

Marepianu 3aCTOCOBYHOTHCS TUIBKH HA MPOJMBHUX CTEHAAX (TTPOJIMBHI PIAWHKA).

OTIQHOBAHINME] 0
okt
UTPaTA Ha'3apqOITHY | IJ1aTy

1€ 35 - MiCSIUHA 3ap00ITHA MIIaTa oneparopa-aiarHocTa, rpH.

3 iHanO (piara)|y 63a08MY 4 3amOROTaBAHT 0]
D'm M / J 7

Burtparu Ha comianbHi notpedu

3cou.n - 3F Kgia /100 (59)

y piunmii (O omIaiy 1ipayi ofigparopa-miarsocra, rpi) O
a“H@;Jﬂ 1ipayyBaHb A ' Oedu %,
M . < =

3aranbHi BUAATKH mpoeeneHHs TO ycTarKkyBaHHs

30:K TF CTO:

O
I e paxoBye {Buyp
9H 000TH 00 HH%

Cro - BapticTh ogHoro TO, rpH / roa.
3ro1 = 1,5-2440-9,2 = 33672 TpH

O 30, -T\-2490-6.8 = 24888 rpu_ OO
Ta@neepi | @UB:D%

ne [[, - Tapu@ (DOroBipHa IiHA) HA EJIEKTPOCHEPTIt0, TPH / KBT-TO1;

1amiB He moTpedye. (O ()

RSl

3= 30 12, (5.8)

e




nyu KBT-TOTI; 00O

NPUIAAN MPALFOIOTh BiJI MEPEXKI aBTOMOOLIS,

3er=1,9 1,3 305 =753 pH

I/ITpaTI/I Ha YTPHUMAaHHS 11IarHOCTUYHIX 3aCO0IB

3eo0.01 = 6000 + 8100 + 1376 + 1200 + 120000 = 136676 TpH.

4 +120000 = 130193 7pB.
SpEllHm

= 130193 + 36000 + 24888 + 34500 = 225581 rpH.

EKOHOMI‘{HI/I €KT BiJ 3aIPOIIOHOBAHOTO METOLY HlaFHO(‘éy&aHHH Oyne
MII )B 3 aXy CKOH i d

BIPOBA/DKEHHSI 3aIIPONIOHOBAHOTO METOAY N1arHOCTYBaHHS OCH3MHOBUX (POPCYHOK 3

BUKOPHCTAHHSAM MPWIAAY BIAKIOYa4a (POPCYHOK MPEACTABIEH] Y Tabmmil 5.2,

A/ iﬂ EEANG L sl

3 7
— @K)HZJIOB Ta 'I'IHIOSHg'feé{H U\lb ;J[lpldH]ﬁl /

6a30BI/II/I NPOMOHOBAHU I

Burparu na:

136676(J0O 130193

KIS

amMopTHU3alLl1iH1 Bu:[paxyBaHH;{ 3,, TPH. 6000 4140
PEHOBAILIIO 3p, TPH. 8100 5589
' 1200 -

UL ]

D =
U\/\_/L_JL_JLJ U/

I
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B oH 34MpOIOHO
| a 6i@| ¢TIl {MOCTI
CKlaaae mwicth aBToMOOLTIB. 3 mectr aBToMOO1UTIB—H0% Npaliorunx y rapaHTiiHuR

nePioa MAOTh BIAMOBY opcyHOK. OTKe, piuHa MporpaMa BU3HAYA€ThCS BUPA30OM:

VSTl i

Nr=305610% /100 = 183 omo0inie

TpyaoMICTKICTh JIarHOCTYBAHHS 33 TOMOMOTOKO MTPOJIMBHUX CTCHIIB CTAHOBUTh

O . 00
OHOHJBA METQI LFQJ. H{UES
u OCYBAHHSA 3QMPONOHQEY ‘ ' Elggji

J1arHOCTYBAHHSI CKOPOYYEThCS A0 122 Mroa.roxu.

Bapricte onniei Hopmo roguau Ha 2018 pik cranoBute 500 rpH. OTXe,

b0 ETYIY 32 PaXyHOK 3HMKCHH) TPy A0MICTKOCTI
ICT % ' Rl

T - BapriCTh HOPMO T'OJIMHU, TPH.

JIIOA.TOJI,

pPO3po0TIEHOr0 METOAY MIarHOCTYBAHHS MPONMYCKHOI CHPOMOXKHOCTI  (POPCYHOK

JBUTYHIB 3 €EKTPOHHOK CHUCTEMOK) YIPABIIHHSA Ta pekoMeHpaniil moxao ii TO 3
Wﬁf
yEO U_U y I
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A

IATh 00 IABUIIECHHS BUKHWIIB

YIS e

1. BcranoBneno, mo BiamoBu CIIIT mpu3sse

TOKCUYHHAX KOMIIOHEHTIB y HABKOJMINHE cepenoBuuie B 5...10 pasiB, 3HMKCHHS

Oﬁiﬂ%
(popcynku Hacrae y 10%

3. BCcTaHOBIIEHO, 1O TOJIOBHOK MPUYMHOK 3HAYHOI KibkocTi BiamMoB CIIIT €

Iis eKCIUTyaTauifHux (PakTopiB, MO MPU3BOIATE 0 TOTO, MO 75...90% pododoro yacy

00O

6. BcCTaHOBJIEHO ICHYBAHHS B3a€EMO3B'SI3KY MDK YacTOTOK 0O0epTaHHS
y y

H%

7. BcTaHOBIIEHO, IO 3MIHY 4YacTOTH OOEpPTaHHS KOJIIHYACTOTO Bally ABUTYHA

BIJIKPUTTS Ta 3aKpUTTS (POPCYHKH, HEOOX1HO OLIHOBATH MPOMYCKHY CIPOMOKHICTh
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Ba, A OIIHKH TeXHquoroch@{y, MOB'SI3aHOTO

9. Po3po0nenuii MeTo 11arHOCTYBaHHS MPORYCKHOI CTPOMOXKHOCTI (POPCYHKH

CKOPOYY€ TPYAOMICTKICTh OI[IHKH il TEXHIYHOIO CTaHy Ha 1,5 JMHOA.roj. Ha KOKHUN

HAallpal aH

CTaHy JJs onepemkeHHs BiAMoB mig yac TO - 2 apromo0ini.
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