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BCTYII

TexHIyHUN piBEHb CyYaCHMX aBTOMOOLUTIB MOCTIMHO yJIOCKOHAIIOEThCA. Ha
aBTOMOOUIAX 3'ABIIAIOTHCS BCE HOBI 1 HOBI PI3HOMAaHITHI BY3JM Ta CHCTEMH.
BiamoBigHo, 3pOoCTal0Th BUMOTH IO iXHBOI HAIIMHOCTI Ta EKCIUTyaTallliHOi
oe3neku. bimpiricTs iHGOpMaLIHHUX KEpeN NOBOAATH, 10 3HAYHHHA BHECOK Yy
3arajJibHy HaJIAHICTh €JNEeKTPOOOJIaJHAHHS aBTOMOOLTIB BHOCHUTH TE€HEpaTop
(3MiHHOTO CcTpyMy). HamiiiHicTIO eneKkTpooOiaiHaHHs aBTOMOOLIIB HacamIiepes
BUCTYNA€ €KCILTyaTalllliHa CIIPOMOKHICTb, SIKa Ha BIIMIHY B1J KOHCTPYKTHUBHOI Y1
BUPOOHMYOI, TIOB'A3aHAa 13 yMOBaMU €KCIUTyartaiii aBTOMOOUISI, HOro
0OCIIyrOBYBaHHSIM Ta PEMOHTOM.

EnextpooOsiasHanHss aBTOMOOUTIB, MOKHA TMOAUIMTH Ha IIICTh CHUCTEM:
CJICKTPOIIOCTaYaHHs, 3aIyCKY, 3alaFOBaHHs, OCBITJICHHS 1 CBITJIOBOI CUTHaI3aIlli,
KOHTPOJIbHO-BUMIPIOBAJIbHI MPUJIAJIN Ta JOTIOMIKHE €J€KTPOYCTAaTKyBaHHS.

ABTOMOOUIBHUI T€HEPATOP, TPU3HAYEHUH JJIS )KUBJIEHHS BCHOTO OOPTOBOTO
eJIEKTPOOOIaHAHHS i Yac poOOTH aBTOMOOIIBHOTO JBUTYHA Ta TOIIOBHEHHS
CJIEKTPUYHOIO EHEPri€l0 CTapTEepHOI aKyMyJsTOpHOi Oatapei. SIkicHa poOoTa
aBTOMOOLITLHOTO T€HepaTopa, K 1 BCIE€T CUCTEMH €JIEKTPOIIOCTaYaHHsI aBTOMOO1J1,
CYTTE€BO BIUIMBAaE Ha POOOTYy Ta TEPMIH CIYXOM IHIIMX MpUIaAiB OOPTOBOIrO
esnieKkTpooOagHanHsa. JlJid mpuKkiaay, KOJMBAHHS Hampyrn B mexax =5 % Bif
po3paxyHKoBoro 3HaueHHs (14,2 B), npu3BOAUTH 10 3MIHU CBITJIOBOTO MOTOKY Ha
+20 %, a excruTyaTamiitHuil mepio JIaMIl 3MEHILYEThCS Y 2 pasu.

TomMy, cBo€uacHa JiarHOCTHKA TE€XHIYHOTO CTaHy I€HEpaTopa UM YacTKOBE
3HIKEHHSI HABAHTAXXEHHSI Ha HBHOTO (0COOJIMBO B yMOBaX OOMEKEHOI BUJIMMOCT1),
SBIIIETHCS AKTyaJIbHUM 3aBIaHHsIM. HecmpaBHOCTI TreHepaTtopa, He 3aBXKIu
IPOSIBISIOTECA MUTTEBO, @ CIIOYATKy BUHUKAIOTh HE3HAYHI BIIXWICHHS BiJ HOPMHU
(03HaKU SIKUX BU3HAYAIOTHCS Bi3yaJIbHO: MEHII SCKPABl IMyYKU CBITIOBOTO MOTOKY
dap, BiacyTHICTh npouecy ao3apsaku AKbB, BiguyTHI CTOpPOHHI 3BYKH Yy AUISHIN

PO3MIIIIEHHS TeHepaTopa 1 1HIIe.

[ Tomy, mia MIABUIIEHHS EKCIUTyaTaliiHOTO pecypcy TIeHepaToOpHOl



MPOMOHYETHCSI YACTKOBO 3HU3UTH EHEPreTMYHE HABAHTAXKEHHS 31 CTOPOHU
CIOXHUBAYiB, NpPHU I[bOMY, HE TOPYUIYIOUd KOMQPOPTHICTh  YMpaBIiHHSI
aBTOMOOLIIEM.

Metoro  kBagdi¢ikaniiiHoi  poGoTrm, €  MojepHizauis  OOPTOBOI
CIIEKTPOMEpEXKi, 3a PpaxyHOK BCTAHOBJICHHS JIOJAaTKOBOTO TEHEPYHYOTO
oOJiaTHaHHS Y IM1ABICKY aBTOMOO1IIS.

JI71s1 BUpiIIeHHS TTOCTaBJICHOT METH, HEOOX1THO BUPIIIUTH HACTYIIHI 3a4a4i:

1. [IpoBecTn aHami3 JiTepaTypHUX JKEpEd, CTOCOBHO E€HEPreTUYHOTO
3a0€3MeUYCHHS Cy4YaCHUX aBTOMOOUTIB 3 €JIEKTPOHHUM KEPYBAHHSIM.

2. [IpoBecTn poO3paxyHOK €HEPTEeTHYHOTO 3a0e3MeUYeHHS TCHEPYIOUYOTo
oOnaHaHHS, sIKe IPUBOAUTHCS Y JIit0 Bij BIOpalliii MiIBICKA aBTOMOOLJIA.

3. [IpeactaButu TexHONOTI0 (POPMYBaHHS KOHCTPYKTUBHUX EJIIEMEHTIB
JI0JIATKOBOTO T€HepaTopa Ta ONMMCATH Olepalli Ha BCTAHOBJIEHHS MOro y MmiJBICKY
JIETKOBOT'O aBTOMOOLJIS.

4, [Togaty onuc TeXHIKKM OE3MEKU Ta 3aXOAW 3 OXOPOHM JOBKILISA, ITiJT
yac TMPOBEACHHS MOJEpHi3alii OOpPTOBOI EJNEKTPOMEpekl aBTOTPAHCIOPTHOTO
3ac00y.

5. [IpoBecT pO3paxyHOK EKOHOMIYHOTO €(eKTy BiJi BUKOPUCTAHHS

JI0AATKOBOT'O TEHEPYIOUOT0 001aJHAHHS.



1. PO3JIJL. TEXHIKO-EKOHOMIYHE OBIPYHTYBAHHS

1.1 BigomocTi npo aBTOMO00i/1bHI reHepy04i YCTAHOBKH

['enepatop — 1€ MpUCTpid, IO MpaLIOE Ha OCHOBI EJIEKTPOMArHiTHOI
1HAYKIIi1, TOOTO MEPEeTBOPIOE YACTUHY MEXAaHIYHOI €HEeprii IBUTyHA BHYTPIIIHHOTO
3TOpSiHHS B eNeKTpuuHy [14]. 3aBasku oMy, BITHOBIIOETHCS EHEPTOEMHICTH
Oarapei, 10 BUTpavaeTbCsl Ha 3allyCcK JABUTYHA. TakoxX, CiJ 3a3HAYUTH, L0 32
pI3HUX YMOB €KCIUIyaTallli aBTOMOOUIS, TEHEPATOPHY EJIEKTPUUHY EHEPriio
CIIO’KUBAIOTH 1 1HIII OOPTOBI 1 €IEKTPOHHI CUCTEMU Ta €JIEKTPOCIOKUBAYI.

€ 7Ba TUOM TEHEpaTopiB: TE€HEpaTop MOCTIHHOTO CTpyMy - TMOJa€e
eJIEKTPUYHY E€HEeprito Oe3nocepeHbo y 0arapero abo eNeKTpUUHUN FeHepaTop, 10
MOJIA€ €HEPri0 Yepe3 PI3HI Perysorydl IPUCTPOi; FEHEPATOP 3MIHHOTO CTPyMY —
BUKOHYE Ty K camy (YHKIIIIO, [0 1 TeHepaTop MOCTIMHOTO CTPYyMY, ajie OCKIJIbKH,
JUIsL  3apsA/DKaHHs Oarapei HEOOXITHUWA MOCTIMHUM CTPyM, BHUKOPHUCTOBYIOTH
3a3BUYall  PI3HOTO POJY BUNPSAMIISYI TEPETBOPEHHS 3MIHHOTO CTPyMy Ha
noctiitHuii. Ha pucynky 1.1, 300pakeHO OJIOK-CXeMy, sika TOSICHIOE POOOTYy

perynsropa [11-18].

‘ Start

Check
alternator
voltage

N )
Is voltage
over 142V
Switch rotor Switch rotor
magnetic field ON magnetic field OFF

Pucynox 1.1 — Cxema poOGoTH perymnstopa

TyT, mpoliec BIAKIIOYEHHS CTPYMY 30Yy/KEHHS, BiJOYBAa€ThCSI B MOMEHT

MIJIBUIIICHHS BUX1AHOI HANPYTH, 1 HABMAKH, BMUKA€EThCS - MPU MaJAiHHI HAIPYTH HA



BUXOJi. Pi3ke mepemukaHHs CTpyMy 30y/DKCHHS, HE BHUKJIWKA€E 3MIH BHXIJIHOI
Harpyru (depe3 BUCOKY 1HAYKTUBHICTh OOMOTKH 30YIKEHHS pOTOpa Ta HE3HAYHHMA
yac KOMyTallii, 1110 3aiiMae MIJTICEKYH/IH ).

[CHYIOTh perymaTopu HAmpyTH, M0 MICTITh TEMIEPATYPHY KOMIICHCAIIIIO
(st 3a0e3meueHHsT BUIIOI IIBUIKOCTI 3apsily B XOJOJHUX YMOBAX Ta 3HMKEHHS -
y JKapKUX yMOBax).

KoHcTpyKiiliHi 0COOTMBOCTI CydacHHUX TeHepaTopiB (pucyHok 1.2), € maiixke
OJIHAKOBI — KOMITAKTHI, PI3HMIA TUIBKM Yy 3’€IHYBAJIBHUX poO3Mipax Ta

MaKCHMaJIbHIN cTtpymoBigiaudi [12]-[14].

3 4 2 r10 11

1 v '8

1 — xopryC 3aJHBOT YaCTUHHU; 2 — KOPITYC MEPEIHbOT YaCTHHH; 3 — poTOop; 4 —
oCepisi CTaTopa; S — peneperynsaTop; 6 — nogHui MIcT; 7 — cTaTopHa 0OMOTKA; 8 —
KpuJb4yaTKa potopa; 9 — 3aaHii nmiammnauk; 10 — nepennii miJmmnHukK;

11 — mxiB

Pucynok 1.2 — KoHcTpyKiist cydacHOT reHepaTOpHOI YCTaHOBKHU.

Hns  npuxnagy, y Tabmumi 1.1, HaBeIeHO ekl XapaKTePUCTUKHU

reHepaTopiB, SIKUMU KOMILUIEKTYEThCS OOpTOBA €JIeKTpUYHA MEpPEKa CyYaCHHX

7 8

aBTOMOO1JIB.



Ta6mug 1.1 — [TapameTpu reHepaTopHUX YCTAaHOBOK

i

[TapameTrpu
3202.3771 (14B, 90A) 5102'3%(1)2)0 (148, 1 9402.3771 (14B, 120A)
Bara, xr 5,14 531 5,22
["aGapuTHi po3Mipu
(TOBX. X 192x133 183x132 194x133
J1aMeTp), MM
Cuna ctpymy
(xomoHOTO) 32 47 52 64
YacTOTH 0OepTaHHS
potopa, 06/x8: 1700
2200 73 78 94
3000 94 99 118
3500 96 104 126
Cuina ctpymy
(mporpiToro) 3a 44 52 61
YacTOTH 0O0epTaHHS
potopa, 06/x8: 1800
3000 80 88 103
4000 88 95 113
5000 92 100 119
6000 94 102 122
Buxinna nampyra, 3a
YacCTOTH 0OEpTaHHS 141 144 146

potopa 6000 00\xB. i
HaBaHTa)KEHHI, 5 A

[3 TabnmMuHUX MJaHWX BHJHO, IO AaBTOMOOUIBHI TEHEpPaTOpU MOXKYTh

BUTPUMYBATH €HEPreTUYHE HaBaHTaKeHHS Bia 44 1o 122 A, 1 BIANOBIIHO YUHUTHU

MEXaHIYHE HABAHTAXXEHHS Ha JBUTYH BHYTPIIIHBOTO 3ropsHHA. JaHuil mporiec

NEPETBOPEHHS MEXaHIYHOI €HEeprii y eJEKTPUYHY, CYINPOBOKYE 3O0UIbIIECHHS

BUTPATH MAJIMBA Ta IM1BUIICHHS €KOJOTTYHUX MOKA3HUKIB JBUTYHA.

1.2 Ocob61uBOCTi KOMOIHOBAHMX CTAPTEP-TeHEPATOPIB

VY mammiiéi kpaiHi 1 €BpPOMEHCHKUX KpaiHax, BEJIHMKA yBara MNPUIUIIETHCS

BJOCKOHAJICHHIO eJIeKTPOMexaHi‘IHI/IX CUCTEM aBTOMOOIILHOTO TPAHCIIOPTY.

HaliBaxnmuBimi MOKa3HUKHW ITUX CHUCTEM, €. HAJIWHICTh, TabapuTHI pO3MIpU Ta




BapTICTh BCHOI'O aBTOMOO1JIS.
301IbIIMTA  HAMIAHICTP Ta 3HU3UTH TrabapuTHI po3MipU 1 BapTICTh

aBTOMOOLIISA, JO3BOJIAIOTH PEIYKTOPHI cTapTep-TenepaTopu, pucyHok 1.3 [19].

Pucynok 1.3 — 3aranpHuil BUTIIA cTapTep-TeHEepaTopa

Ile mocsiraeTbes, 3aBASKH 3aMiHI JIBOX CJICKTPHUYHHUX MAIUH, cTapTepa Ta
reHepaTropa, OJHUM €IEeMEHTOM — CTapTep-TeHEPATOPOM.

Ha pmanwmii yac, ckimamacsd TEHICHINSA, MO J0 KUIBKICHOTO 301JbIIICHHS
MOTYXHOCT1 CIOKMBauiB Cy4acHOTO aBToMoOuUIA. lle moB's3aHO 13 3pOoCTaHHSIM
BUMOT JI0 €KoJiorii, kKoMdopTy Ta Oe3neku aBTOMOOLISA. A 1€ BIANOBIAHO
MPU3BOAUTH JIO TOTO, IO BXKE CHOTOAHI HEOOX1THI T€HEPATOPH MOTYKHICTIO TTOHA/
6 xkBT.

OmHuM 13 NUIXiB BUpPIMICHHA 1€l TpoOiieMu, € TosiBa TiOpUIHUX
aBTOMOOWITIB 3 KOMOIHOBaHOI cHiI0oBOIO ycTaHoBKOIO (KCVY), mo 06’ennye JIB3 i
0e3peNyKTOpHUI cTapTep-TeHepaTop, MO0 MOHTYETHCS B 30HI KOJIIHYACTOTO BTy
JBUTYHA, TIOPA 3 HEOOXITHOIO TOTYXHICTIO €JIEKTPUYHOTO TeHepaTopa,
3a0€3MeuyoUn 1HTErPaIliio TBOX OKPEMUX KOMIUICKTYIOUHUX aBTOMOOLIA - cTapTepa
Ta reHeparopa. lle mae MOXIMBICT, MIJABUIIUTH HAIIAHICTE Ta O€3MEKy
aBTOMOO1JISI, 3a pPaxyHOK MEHINOI KIJBKOCTI CKJIaJIOBUX MOro €JEeMEHTIB Ta
30epeKeHHsl TMpale3JaTHOCTI, MPU BIAMOBI e€NEeKTpU4HOi MamuHu uu [IB3,

pucyHok 1.4 [8].
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MG1 MG2

nNaHETApHKI pegyKTOpR

Pucynox 1.4 — KoMmruiekcHa CuiioBa yCTaHOBKA 3 CTaPTEPOM T'€HEPaTOpOM

30uTbLIEHHSI TOTYXHOCTI crapTepa-renepatopa B KCVY, no3Bosisie 3HU3UTH
TOKCUYHI BUKUAM B aTMoc(epy, 3a paXyHOK BUKOPUCTaHHS €JIEKTPUYHOI TATH Ta
3a0€3MeUeHHs] ONTUMaNIbHOTO pexumy pobotu JIB3. Takox, 3abe3nedyeTbes
pPeXKHUM pPEKyNEepaTUBHOIO TalbMyBaHHS Ta 3MEHIIYETbCS LIYMHICTh IiJ] 4ac
3aITyCKY.

TakuM YMHOM, JUIsi aBTOMOOUIBHOTO TPAHCIOPTY, HEOOXigHa po3poOKa
CHEIIaJIbHUX E€JIEKTPOMEXAaHIYHUX CHUCTEM 3 €JIEKTPUYHUMU MalllMHAMH, IO
CTBOPIOIOTh 3HAYHI MOMEHTH Y IIyCKOBHX pEXHUMaxX, a TaKOoX JO3BOJISIOThH
BUPOOJISAITU ~ €JIEKTPOCHEPril0 B IMIMPOKOMY Jiama3oHl 4YacTOoT OOepTaHHs
KOJIIHYaCTOIO BaIy.

Ha cproroani, po3po0ieHO 3HaYHY KUIBKICTb CXEMHHUX Ta KOHCTPYKTHUBHHUX
pILIIEHb CHCTEM 3alyCKy Ta reHepyBaHHs enekTpoeHeprii 3 AM ta CM. CtBopeHo
PI3HOMAaHITHI METOAM PO3pPaxyHKy, sIK CTaTU4HI 1 quHaMiyHi pexxumu AM 1 CM
(mig yac 3amycKy NepBUHHMX JBUTYHIB 1 pE&KUMI T€HEPYBaHHSI €JIEKTPOEHEPTii npu

pi3HIi YacTOTI 0OepTaHHs Baly ABUTYHA) [6; 9].

1.3 Jocaigxkeni XxapakTepucTUKHU CTAPTEP-TeHepaTopiB

HaykoBuM nepcoHaioM po3po0JieHO MaTeMaTU4H1 MOJACI JJIsI JOC1I>KEHHS
CTaTUYHHMX, KBa3IBCTAHOBJICHUX Ta [WHAMIYHUX PEXKUMIB aCHHXPOHHUX Ta

CUHXPOHHUX aBTOMOOUIbHHX CTapTep-TEHEpPaTOpiB, a TAKOX MJIs JOCIIIKEHHS

CTaTUYHUX Ta JUHAMIYHUX PEKUMIB O€3pEAYKTOPHUX ACHHXPOHHUX Ta

11



CUHXPOHHHMX €JIEKTPOMEXaHIYHMX CHUCTEeM 31 cTaptep-reHeparopamu [8-10]. 3a
JIOTIOMOTOI0 aHAJ3y CTaTUYHHX XapaKTEPUCTUK PEAYKTOPHUX ACHHXPOHHHX Ta
CHHXPOHHHMX aBTOMOOUIBHHMX CTapTep - reHepaTopiB Ha Hanpyry 12, 24 1 48 B, 3a
PI3HUX YacTOT yMpaBIiHHS CTapTep-TeHEepaToOpu 3a0e3Meuy0Th HEOOX1JHI MyCKOBI
Ta HOMIHAJIbHI MOMEHTH B CTAPTEPHOMY PEKUMI Ta CTPYMOBIAJIady B 3aJaHOMY
Jllara3oHl YacTOT JBUTYHA Y TEHEPATOPHOMY PEKUMI.

CTBOpEeHO MaTeMaTHYHI MOJIEIl TUHAMIYHUX PEKUMIB pOOOTH pEeayKTOPHHUX
ACUHXPOHHUX Ta CHHXPOHHHUX AaBTOMOOUIBHUX CTapTep - TEHEpaTopiB 3
ypaxyBaHHSM BHYTPIIIHBOTO omopy AbB, MHMPOTHO-IMIYIBCHOTO pPETYIIOBAaHHS
Hampyru cratopa AM, eMHOCTI QuUIbTpa Ta HACHYEHHS 3yOLIB MarHiTONPOBOAY
3HaUYHUX IycKoBUX cTpyMiB [l; 3-7]. JloBemeHO cTaTU4YHI XapaKTEPUCTUKH
0€3peNyKTOPHUX ACHHXPOHHUX Ta CHUHXPOHHUX aBTOMOOUIBHHMX CTapTep —
reHeparopis, Hampyrotro 48 1 144 B, mo npu 4acTOTHOMY KepyBaHHI, cTapTep-
reHeparopu 3a0e3neuyroTh: HEOOX1/IHI ITyCKOBI Ta HOMiHAJIbHI MOMEHTH B PEXHUMI
BMHUKAHHS Ta MIJITPUMKH aBTOMOOUIBHOIO JIBUTYHA Yy 3aJJaHOMY Jiana3oHi 4acToT
oOepTaHHsl KOJIIHYACTOTO Bally y TEHEPATOPHOMY pPEXHMi, a TaKoXX poOOTy B
peXuM1 pekyneparlii eHeprii MmiJ yac rajibMyBaHHS aBTOMOOUIS. Po3poOieHo
MIKpPOIPOLIECOPHI CUCTEMH YIIPABIIHHA PEAYKTOPHUX 1 O€3peayKTOPHUX CTapTep-
reHeparopiB, Ha 0a3l CHHXPOHHUX 1 CHHXPOHHHMX MAIllMH, 10 3a0e3MeuyIoTh
HEOOX1JIHI peKUMH POOOTH.

Jlisg  craprep-reHepaTopiB, po3po0JieHa MPOCTa CHUCTEMA CKaISPHOTO
KEepyBaHHs, 10 HE MOTpeOye BEIMKHX BHUTPAT MPOIECOPHOTO Yacy, MpPU LBOMY
JOMYCTUMO BUKOPUCTOBYBATH OUTbILI MPOCTUHM Ta JeMIEeBUNA MIKpOKOHTpoJep. s
CTapTep-TeHEpaToOpiB, HAa  OCHOBI  CHHXPOHHOI  MAaIllMHU,  JO3BOJICHO
BUKOPUCTOBYBaTH BOYJOBaHUN TMPUCTPI yOpaBIiHHSA, L0 I1CTOTHO 3BUIbHSE
IIPOIIECOP MIKPOKOHTpPOJIEPA.

Po3pobneno HOBUII aBTOMOOUIbHUI CTapTep - TEHEpaTop Ta MPUCTPii
VOPABIIHHS, SKUW JI03BOJIAE TPOBOJUTH PEryJbOBAaHUWA YACTOTHUN 3aIlyCK
neuryHa Binm AKB 3 oTpuMaHHSIM 3HAYHMX ITyCKOBMX MOMEHTIB, a TaKOX
OOMEXHUTH CUJIy CTPYMY 3apsly aKyMyJsITOpHOI OaTapei Ha HEOOX1THOMY PiBHI B

reHEPATOPHOMY PEXKUMI POOOTH.
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ABTOpOM Yy po6oTi [14] noBeneHo, 110 Aiana3oH poOOYMX YacTOT OOepTaHHS
penyktopuux ACTI B reHepaTOpHOMY peXuMi OOMEXKEHUH 3HH3Y, depes
sumkenHss KKJI[, a 3Bepxy, uepe3 mMaaiHHS MaKCHUMaJbHOI MOTY>KHOCTI.
MatematuyHi MOJIel Ta MaKeTH MporpaM, po3poOJieHI aBTOPOM, JO03BOJSIOTH Y
MEPEeXiIHUX TPOoIecaXx BpaxyBaTH IUCKPETHI MPOIECH TMEPEMHUKAHHS BEHTHUJIIB
iuBepropa ACTI, po6ory AKDB, sik aBTOHOMHOIO JKepesa *KUBJICHHS, a TaKOXK
MosxuBicTh poboT ACTT 3 ILIWP ¢a3znoi nanpyru ta I y nanmi noctiitHoro
ctpyMy. Y nanui mnoctidHoro crpymy ACTI, BCTaHOBIIOETHCS MOKIUBICTD
PO3LIMPUTH Jlalla30H pOOOYMX YACTOT OOEPTAHHS Yy TEHEPATOPHOMY PEKHUMI.
TeopeTnyHO 1 EKCHEPUMEHTAIBHO JOBEACHO IPO CTBOPEHHS aBTOMOOUIBHHX
ACUHXPOHHUX PpEAYKTOPHUX CTaprep - TEHepaTopiB, 110 MpaliolTh 3
akyMmyJsiTopHuMu Oarapesmu 24 B, 48 B, ta 12 B.

HoBeneno, mo 13 30uibiieHHAM moTykHOCTI BACTI, posmmproerses
Jiana3oH poOOYMX 4YacToT oOepTaHHs y reHeparopHomy pexkumi. BACTI-144 3
noTyxHictio 12,5 kBt, 3naTHuil 3a6e3neunty notyxHIcTh 4,2 kBT, npu yacToTi
obOeptanHsi kominyactoro Bamy JIB3 - 6000 06/xB., a y cTapTepHOMY pPEXUMI -
BACTT po3BuBae myckoBuii momeHT 10 300 H m (3a po3psaHOro cTpymy
akyMyJsiTopHoi Oatapei He Oinbiie 200 A). Metonu yrnpaBlliHHS BEHTHJIHBHUM
MepeTBOPIOBaYEM, MPH X0JIOTHOMY 3anycKy JIB3, mo3possroTe 6inbin HiK Ha 20%
3017IBIIATH CEepeAHE 3HAYCHHS ENEKTPOMAarHiTHOro MOMeHTy AM Ha moYarky
3anycky [11]. Po3kputo meTtonuky po3paxyHky xapakrepuctuk takux ACTT, mo
BpPaxoBY€ 1 0COOJIMBOCTI BEHTWJIbHOT KOMYTaIlli, IPH Pi3HUX 3aKOHAX 3MIHU TOJIA
B3J/IOBK 3a30pY, a TAKOXK BIUIMB PEAKIII] SIKOPSI.

Ane, € 6araro nutanb y BukopuctanHi AM un CM B eneKkTpoMexaHIqHUX
cucremax 3amycky /IB3 Ta renepyBaHHs eleKTpoeHeprii aBToM0011iB. 30KpeMa, He
JOCIIIJIKEHO BCTAHOBJIEHI 1 JUHAMIYHI PEXUMHU PEIYyKTOPHUX BapiaHTIB cTapTep-
TeHEepaTopiB IS BITUM3HSHUX AaBTOMOOLTIB, a TaKOX TMEPEeXiTHI MPOIECH B
0e3peayKTOPHUX CUCTEMaX 3 MiABUIICHOIO HAPYTOIO.

BianoBigHo, 110 /10 3a3HAYEHUX BHIIE PI3HOTO POAY THUIIOBUX T'€HEPATOPIB 1
cTapTep — TeHepaTopiB, SKUMU KOMIUIEKTYIOTbCSI Cy4dacHI aBTOMOOI,

PIBHO3HAYHO BHMKOPUCTOBYIOTH €HEPril0 JIBUT'YHAa BHYTPIIIHBOTO 3TOPSHHS, IO
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nocsirae 10 6 % 1 8 % [13]. A e — 301IbIIIEH] BUTPATH NaJIMBa, IMABUIIEHI BUKUIH
OTPYWHHUX PEYOBHH Y HABKOJUIITHE CEPEIOBHIIIE 1 1HIII..
Tomy, Hami mojmanpin Aii y poOOTi, OyayTh CTOCYBaTHCS MOJCpHi3arlii

O60pTOBOI MEpexKi aBTOMOOLIIS.

1.4 BucHoBku

[IpoBeneHO TEXHIKO-EKOHOMIYHE OOIPYHTYBAaHHS P13HOT'O POJIy T'€HEpaToOpiB
OOpPTOBOI €IEKTPOMEPEkKI JKUBJICHHSI CYy4aCHUX aBTOMOOUIIB, Ta 3’SCOBAHO IXHIO
MOCTIIHY B3a€MOJIIIO 13 IBUTYHAMH BHYTPIIIHBOTO 3TOPSIHHS.

Jlns  4acTKoBOro 3HIKEHHS HaBaHTaxkeHHs Ha JIB3 31 cToponwm
TeHEPaTOPHUX YCTAHOBOK, MPOMOHYETHCS BCTAHOBUTH JOJATKOBUM TE€HEPYHOUUI

OpPUCTpIA, 10  MpanoBaTUMe  BiO  BiOpamii  MIABICKM  aBTOMOOLIS.
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2. PO31JI. PO3PAXYHKOBA YACTHHA.

2.1 Po3paxyHOK 101aTKOBOI eJIeKTpoMepexKi

Jlnst  OLIHKKM BHUPOOHMIITBA EJIEKTPUYHOI €HEeprii HOBOTO TreHepaTopa
(300pakeHOr0 Ha PHUCYHKY 2.1), mpH pyci MOCTIMHMX MAarHiTIB y BHYTPIIIHIX
KOTyIIKax (MpUBOJOM  SIKMX, CIyXaTb BiOpaiii TiABICKM aBTOMOO1IsA),
BUKOPHUCTOBYETHCA 3aKOH eJeKTpoMarHiTHoli iHaykuii [18]. 3a mum 3akoHOM Yy
KOHTYpl CTBOPIOETHCSI MArHITHUM TOTIK @, SKUH MPOHU3YE TOJIE MarHiTHOI
THAYKIIi1, 10 TPU3BOAUTH 10 BHHUKHEHHS HAIIPYTH.

3
.

I\J

T
4
Pucynok 2.1 — Cxema koMOIHOBaHOTO T€HEPYIOUOT0 aMOPTH3aTOPa

VY pe3ynbrari 4oro, 3aMuIIeMo

8 - 2-1
- (2.1)
A 3aranpHa Hanpyra, BU3HAUYUTHCSL:
do
i (2.2)
ne N — KUIbKICTh BUTKIB y KOTYIIILIL.
Benuunna maraitHoro notoky @ depes KOHTYp, Oy/ie aTu BUTJISA:
& =B-S-cosa (2.3)

ne B — iHayKiiiiHe MarHiTHe 1moJjie B IHIYKIIT MOCTIMHUX MarHiTiB;

15



m-D? . . 2 . .
S= o~ — ToTepeyHii mepepi3 KOTYIIKH (MM°), miametpom D;

COS @ — KyT MIX HalpsMOM MarHiTHOI IHAYKIII1 1 TUTOIIMHOIO Mepepi3y BUTKIB.
[1in yac KOMMBHOTO PyXy 3a TAPMOHIYHUM 3aKOHOM MarHiTHa 1HIYKIis Oyze
3MIHFOBATHCS:
B = By + AB - cos wt (2.4)
e w = 27T * ¥V — 4acToTa JIHIMNHUX KOJIUBAHb.
Toni Bupa3s (2.2), 3 Bukopucranusam (2.3) i (2.4) nabepe BUIIsAY:
mD?
UZN-w-ﬂ.B-T-cosa-sinwt (2.9)
Hamnpyra U 6yne 3mMiHIOBaTHCS 332 TApMOHIYHUM 3aKOHOM. ToMmy, ycepeaHeHa

HaIpyra y KOTYIIII JJisi 3MIHHO1 HaPyTU BU3HAYUTHCS:

N (26)
=—-w-'AB-N+-——-cosa
NG >

3Ha4YeHHs TEHEpPOBaHOI Hampyru (B peaJlbHUX yMOBax [Jisi MapameTpiB
MAarHiTiB, KOTYIIOK 1 KoJMBaHb miABicku). st po3paxynkis: D = 0,05 m, N = 63
BUTKiB, w = 21 -0,83/60 ¢ (3a mmBuakocti pyxy asromobims 50 km/roi.),

AB =1/2 Tn (nna HeoqMMOBHUX MarHiTiB), cos a=0,5.

[TimcTaBUBIIM 3HAYEHHS, OTPUMAEMO
U=2B (2.7)
['enepyrounii aMoOpTH3aTOp MIAKIIOYAETHCS Y OOPTOBY EIEKTPOMEPEKY
aBTOMOOUTLHOTO TPAHCIIOPTHOTO 3aco0y HE3aJIEeKHO, CXeMa IiJIKIIIOYCHHS,

300pakeHa Ha PUCYHKY 2.2.

;2 ‘

J 6

1 — renepyrounii amopTH3aTOp (KOMOIHOBaHMIA); 2 — BUNPSAMIISTY HAIPYTH; 3 —

pene BMUKaHHs; 4 — 3an001KHUAKY; 5 — A10/IHI TabapuTHI JaMIu; 6 — BMHKaY.
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Pucynok 2.2 — EnextpuuHa cxeMa J1I04aTKOBOTO JKEpesia >KUBJICHHSI.

Pob6orta renepyrodoro amopTuzaTopa MOJSATa€ B EIEKTPUYHOMY >KUBIICHI
rabapuTHUX BOTHIB aBTOMOOWIS, MiJ 4Yac MOro pyxy B YMOBax HEIOCTaTHBOI
BUJIUMOCTI. Po3MminnyeTbest gaHui npucTpiii O0e3mocepeHbO y MEePeIHIX CTiikax
MiBICKM aBTOMOOLIS 1 MOXKE€ BUKOHYBATH JIBI (DYHKINi: TaCUTH BEPTHUKAJbHI
KOJIMBaHHS (HWKHIM pPyX MIJBICKM BiJI TOJOXEHHS «PIBHOBArm»), BUPOOJSATH

CJIEKTPUYUHY €HEPTIIO.

2.2 Po0oTa reHepy040ro aMopTu3aTopa

3a3BHyaii, rOJIOBHA €HEPreTMYHa YCTAaHOBKAa aBTOMOOLIS OTPUMYE E€HEPIiIo
BiJl JIBUTYHa BHYTPIIIHHOTO 3TOPSHHS 4Yepe3 MacoBy TIMepenady, sika CKIIajae
omu3bko 6% BHUpoOAeHOT HUM eHeprii. OJHaK, HOBa MOJEIb T'€HEPYIYOro
aMOpTH3aTOpa CTBOpPEHa, 3 METOI0 3MEHIUEHHS IuX BuTpar. Llelt renepyrouunit
MPUCTPI 3aITyCKAETHCA TUIBKH MITYac pPyxy aBTOMOOLIS 1 MPAILIO€ 0 MOBHOI HOTO
synuHkd. Crijl 3a3Ha4yuTH, M0 CTa0UIbHA PoOOTa TeHEePYIUYOTO aMopTU3aTOpa
MOXE JIOCATAaTUCS 3a PIBHOMIPHOTO pyXy 1 HOMIHAJIBHOI IIBHUJKOCTI
TpaHCTIOPTHOTO 3aco0y. [lpu npomy, aMIUTITYa KOJMBAaHb JIBUTYHA 3aJIMIIAETHCS
MaKCUMaJIbHO CTa0lIbHOI0, 3a0€3MeUyr0Yr MOBHHUM MOCTYyNaJIbHO-BEPTUKAIBHHM
X1J] MarHiTiB, K1 B KOPITyCl CBOTO CTaTOpa MOYMHAIOTh PyXaTUCS MO3/I0BXKHbBO 1 B

3BOPOTHOMY HAIIpSIMKY, CTBOPIOIOUM B OOMOTII €IEKTPOPYLIIHY CUITYy, PUCYHOK

2.3.

17



g

1 — xopmyc; 2 — mTok; 3 — mocTiitHi MarHiTé (cuioro BiamToxyBanas 1000 H);
4 — 0OMOTKA TEHEPYIOUOTO MOIYJIS; 5 — OTUBHA poOoUa Kamepa; 6 — mpocTip ISt
B3a€MO/IIT IBOX MArHiTiB; 7 — MOPIIEHB JJI TaCIHHS BEPXHIX KOJIMBaHb; 8 —
KPIMIJIBHI MICIIS

Pucynok 2.3 — KOHCTpYKTHBHO-TEXHOJIOTIYHA CXeMa F€HEPYIO4OTro

aMOpPTH3aTopa.

Jlami eneKTpUuYHUM CTpyM, IO YTBOPIOETHCS, MPOXOJUTH Yepe3 BUIIPSAMISAY 1
PYXa€ThCs 1O KOHTAKTIB IEepeMHKayda, 3amo0DKHUKIB 1 Ta0apUTHUX BOTHIB
aBTOMOO1JIA.

3acTocyBaHHSA JIBOX F€HEPYIOUUX aMOPTU3aTOPIB, y KOMIUIEKTI SIKUX € 10 J1Ba
MOCTIHI MarHiTH, J03BOJIUTh 3HU3UTH HABAaHTA)KEHHS HA TOJOBHHUM T€HEpATOPHUN
OJI0K, 1110 IPU3BEJIE 10 3HUKEHHSI BUTPAT MaJIBa JBUTYHOM.

Ha mijictaBi TEOPETUUHUX JOCIHIJIKEHD, Y3TOJKYEThCSI TEXHIUHIYHE PIIICHHS
PO PO3MIIIEHHS TeHEePYIYOTo 00JIaIHaHHS Y MiABICII aBTOMOOLIS, pe3yabTaToM
SAKOTO € BUXijgHa Hampyra oim3sko, U = 2 B (3a nmpuitasaToi mBuakocti pyxy — 50
KM/TOJl JIETKOBOTO aBTOMOOUIHLHOTO TpaHCHOPTHOTro 3aco0y). Hama oriHka €

MpUOIM3HOI0, TPUITYCKAIOYH, [0 MAarHITHUHN MOTIK 3MIHIOETHCS 3a TAPMOHIMHUM
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3aKOHOM 1, IO OJHAKOBa EJEKTPOPYIIiiHA CHJIa TEHEPYEThCS HA KOXKHOMY
BEPTUKAJIILHOMY pyCl MHIABICKM I1HAYKTHMBHOCTI KOTYyHmIKA. OZHUM 13 HEIOJIKIB
HAIIOTO TEXHIYHOrO pIIIEHHS € Te, M0 31 30UIBIIEHHSM KIJIBKOCTI BHUTKIB Y
KOTYIIIl TOYHICTh MOJIEJI 3HWKYEThCA. TakoX, CIIiA BIIMITUTH, 10 31 3pOCTaHHSAM
YaCTOTH IMIYJIbCIB KOJMBaHb MiABICKK (KOJHM IMMiJABUILYETHCS IMIBUIAKICTb PYXY
aBTOMOO1JIA), 3HAYEHHS HAIMpPYTH TMOBUHHI 30UTBIIYBATUCS MHPSAMO MPOMOPIIIHO
gacToTi. Ha  miaTBep/)KeHHS  JaHOTO  PIIICHHSA, CIIIT  BUTOTOBUTH
EKCIIEPUMEHTAJIbHY MOJICTb 1 MPOBECTH OMATKOBI JOCHIIKEHHS B I1HIIIN BKe

MaricTepchbKii poOoTi.

2.3 BucHoBKkH

[logano TexHIYHE pIIIEHHS HA MOJEPHI3AIlI0 MiJABICKM aBTOMOOUIA Ta
NPEJICTABICHO KOHCTPYKTHBHO-TEXHOJIOTIYHY CXE€My HOBOTO TEHEpYIOYOro
amMopTHU3aTopa.

[TpoBeneHO po3paxyHOK MOKJIMBOCTI TEHEPYKYOro amopTh3aTopa Ha
BUXIJHY Harpyry (mig yac pyxy aBromoouis 50 kM/rof.), sika CTaHOBUTh OJIM3BKO
2 B.

[ligBUIIEHHS YacTOTHM IMIYJIbCIB pyXy MAarHiTiB (BIAMOBIAHO BUXIAHA
Harpyra MOBMHHA POCTH), MOKHA JIOCSITTH, 32 PAXYHOK 30LIBIICHHS MIBUIKOCTI
PYXy aBTOMOOLIIS (IOCTIIKYETHCS €KCIIEPUMEHTATLHUM IIUISIXOM ).

BukopucTaHHS ~ TEHEpPYHUOro  amMopTH3aTopa, JO3BOJSE  3MEHIIUTH

HaBaHTAXEHHS HA OCHOBHUI OOPTOBUM reHEepaTop aBTOMOOLIIS.
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3. PO3A1JI. TEXHOJIOT'TYHA YACTUHA

3.1 TIlepeJiik Ta 3HAYEHHA TEXHOJOTIYHUX MapaMeTPiB Ta ix

NOPiBHSIHHS JJI1 PI3HUX MPOIECiB

BimoMo, mo s OMIHKKA BIUIMBY BiOpamii MABICKM Ha JIIOAY, Y
TPAHCIIOPTHOMY 3ac001 MOXXYTh BUKOPHCTOBYBATHCS HACTYITHI KpUTEPIi OIIHKH:
IHTEHCUBHICTH BiOpallii, MPUCKOpPEHHs BiOpallli Ta BIAMOBiIHA YacToTa BiOparii.
Ha nanuii yac, BHKOPUCTOBYIOTbCS MixkHapogHui crangapt ISO 2631 Ta
®enepanpuuit [NamyszeBuit crangapt Himewunnu VDI-2057, nis BU3HAUYCHHS
IUIAaBHOCTI PYyXy aBTOMOOUIA My JIOAWHU. [IOKa3HMKOM OLIHKM € CepelHE
3HAYCHHs KBaJapaTa NPUCKOPEHHs TpaHcnopTHoro 3acolOy. Ha miacrasi
JOCIIIJIKEHb, TMOB'A3aHUX 3 BIUIMBOM pI3HUX MapaMeTpiB Ha KO(OPTHICTH
aBTOMOOWIIB, 4YacTo OepyTh A0 YyBaru, BIUIMB MapaMeTpIB HE3aJEeKHO BIJ:
Koe(dirieHTa 5KOPCTKOCTI Ta OMOPY MiABICKU, BIUIMBY THIAXKY JTOPOTH, MIBUIKOCTI
pyXy aBTOMOOUIS Ha IUIaBHICTH pyXy. KpiM TOro, KuIbKICTh 3MIHHHX, IO
BUBYAIOTHCS OJIHOYACHO, OyKe€ OOMeXeHa, 3a3BMuYail Big 2 10 4 3MIHHUX.
OCHOBHUM METOJOM JOCHIJDKEHHS, € TPaaulliiHUM MeToJ| aHami3zy rpadis.
JlocnikeHHsT Ta TOPIBHSHHS BIUIMBY PI13HUX MapaMeTpiB Ha IUIABHICTh PYXY, K
OCHOBY Il BHAOOpPY 1 BHUOOpY KIIIOUOBHUX IMapaMeTpiB, IO BIUIUBAIOTH, IS
ONTUMI3AIlII0 KOHCTPYKIIi, BCE III€ HE 3aBEPILICHI.

[IpencraBieHo pe3yiabTaTH JOCHIKEHHS BIUIMBY I'ATU pi13HUX (AKTOPIB, Y
TOMY UYHCIi: THUN JOPOTH, IIBUIKICTh aBTOMOOLIS, >KOPCTKICTh TIIJIBICKH,
Koe(dimieHT omopy MiABICKU Ta miapecopeHa maca. Ha pucynky 3.1, 300paxkeHa
MoJieb 1/4 KonMBaHHS aBTOMOOLUIS Ta PUKHATO HACTYIHI To3HaueHHs: Fy Ta Fp,
- CWJIH, 110 JIIFOTh HA MIANPYKUHEHY 1 HE MiPYKUHEHY Macy aBTOMOO1Is; Ks, Cs —
KOC(IIIEHT MKOPCTKOCTI Ta omopy minBicku; Ky i K; xoedimieHT XopcTKOCTI Ta
onopy wmuH; z Ta ( 3MINIEHHS NIAPYKUHEHOI Ta HE MIAPYKUHEHOI Macu

aBTOMOO1JISA; (] — HEpIBHA MMOBEPXHS JOPOTH.
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Pucynok 3.1 — Mopenb cxema MmiJBIiCKH ¥4 YaCTUHUA aBTOMOO1LIIS

bazyrounce Ha BCTaHOBJICHH1 PIBHSHHS PIBHOBAYXHOT CHJIM MIXK TT1JIBICHUMH 1

HEI1IBICHUMHU MacaMH, PIBHSIHHS KOJIMBAHb CUCTEMU OMUIIETHCS:

{ Mz_kz(q_z}_cz(q_z)"’_FM:U
m; {+k, ({—2)+¢;({—2) —ke(g - —c(g—+Fy=0
HepiBHy moBepxHIO JOPOTU MOKHA BUPA3UTH, SIK TapMOHIMHA QyHKIIIs, TOOTO

(3.1)

MPEACTaBUTH Y BUIAIKOBIN dopmi, BiamosiaHo 10 [SO-8068 ciigyrounm 4HHOM:

7
S, (N) =S, (n,)- 3.2
o (N)=5; (ny) 0L 3.2)

0
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Bignosigno no 1SO-8068, HepiBHA MOBEPXHS JOPOTU KIaCU(DIKYEThCS 3a
kareropisimu A, B, C, D, E, F ta G. Ha pucynky 3.2 niarpama (1aBaua iMITyJbCiB
BiOpaIlii), Mojentoe noepxHs noporu (tumy ISO-D) B BignoBigHO A0 cTaHAApPTY

ISO.

cos - -

: WW\WMWW

- - - - =

Roxsd peotie On)

Tee s

Pucynok 3.2 — Jliarpama HepiBHOCTEH JOPOTH, 1110 TIOPOIKYE BiOpartito.

BianoBigHo 10 3Ha4€Hb KOOPJWHAT AlarpaMM, IIBUIKICTH PyXy aBTOMOOLIS

craHoBmwia 50 km/rox. 31 30UIBIICHHSM MIBUJKICHUX XapaKTEPUCTUK, YacTOTa

IMITYJIBCIB 3pOCTaIa, 10 MOPOAXKYBAJIO MiABUIICHUI PIBEHb IMITYJIbCHOI HAITPYTH.

I[aHI/Iﬁ 3MO,Z[€J]I>OB3HI/H>'I Imponcc a03BOJIAEC HiHKOM CTBCPIKYBaTu, IO

BI/IXiIIHi CHUI'HaJIN MOI[GpHi?)OBaHOFO ICHCPYIOUOIro amMopTHU3aTopa 3a0e31neyaTh

MO3UTHUBHY TIIOTE3Yy HA 3pOCTaHHS BUX1AHOT HAMIPYTH Ha KJIeMax TeHeparopa.

3.2 ExcnepuMeHTAJILHI JiHiiiHI reHepaTopu 1Jis1 riOpUIHUX

aABTOMOOILJIIB

TexHiuHe pIIIEHHS Ha BCTAHOBJICHHS TIE€HEPYIOUMX aMOPTHU3aTOPIB Y
MIABICKY aBTOMOOUISA, AaBTOHOMHO 3a0e3MeuyuTh WOro poOOoTy Bia BiOparlii
X0JIOBOI YacTHHH, 1 BIJIMOBIIHO BigoOpaxkae OaraTo HEBITOMHUX CKJIAIOBUX, SKi
3ajexaTh Bl MIBUAKICHUX XapakTEPUCTHUK CaMoOro aBTOMOOUIA Ta CTaHy
JIOPOKHBOTO MOJIOTHA.

JlaHOIO TEMaTHKOIO 3alMarOThCS Oarato CBITOBUMX BHHAXIJHHUKIB, 1
BiAMOBIAHO Ha choroaHl (ipmoro «TOYOTA)» HOBHMHKH T€HEpaTopiB, B OCHOBI
SKUX 3aKjiIaJieHud MPUHLIUI POOOTH HAIIOTO E€HEProoIIaJHOTO TEeHEPYIOUYOro

npuUcTporo, pucyHok 3.3 [20;21].
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Permanent Magnet W-shape piston

Pressure
Regulation
|
Combustion Ve
Chamber

Gas spring chamber

Pucynok 3.3 — JliHifiHl TeHepaTopu 3 €KOHOMHHUMHU MPUBOJHUMHU
OeH3uHOBMMHU JBUTYHaMH [21]: @) cxema JHIWHOTO TeHepaTopa; 6) 3arajibHui
BUTJISIJT CEPIMHOTO JIIHIHHOTO TeHepaTopa il riopuaHux aBToMoOu1iB 2023 poky
BUITYCKY; 8) CXeMa JIIHIMHOTO TeHeparopa 3 ogHonopiHeBuM JIB3; 2) 3aransauit

BUTJIAJT HECEPIHHOTO (BUMIPOOOBYETHCS ) JIIHINHOTO T'eHEPaTOpa.

3a3HaueH1 BUILE JiHIAHI reHepaTopu 3 npuBogHuMu [IB3 € manorabaputi

ta 3 BUucokuM KK]I, sikuit gocsirae 3naueHHs, 0au3bko 0,5. I[ToTyXHICTh Takux
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reHepaTopiB ctaHOBUTH J10 30 kBT, 3 06’eMmoM nipuBoHorO /B3 10 0,7 1.
BiamoBimHO, 110 0 HAIIOTO HOBOCTBOPEHOTO T€HEPYIOUOTO aMOPTU3aTOPa,
€ HaJeKHI MEePCIEeKTUBU CTBOPEHHS EKCIEPUMEHTAJIbHOI MOJIeNl Ta OTPUMaHHS

ITIO3UTHBHHUX pCSYJIBTaTiB.

3.3 Po3po6ka TexHOI0Ti4YHO onepaniiiHOl KAPTH HA MOHTAK

reHepylYoro aMopTU3aTopa y miABicKy aBTOMO0iJIA

binbuiicTe cydacHUX aBTOMOO1TIB, KOMIUIEKTOBAHUX aMOPTU3aTOPaMH, IO
MICTATh Yy CBOIM KOHCTPYKIII MHEMO YH TiJ[pO CKJIAJOBY, HE 3a0€3MedyloTh
NOBHUM €KCIUTyaTallliHui nepiofl, mo cTaHOBUTH Oim3bko 200000 kM mpoOiry
aBToMoOuUIss. CTBOpeHUN HaMH MOJIEPHI30BAHUM aMOPTU3aTOp, TOBHHEH
3a0€3MeUUTH TOJBIMHUNA aMOPTHU3AIIMHUN TepioJ] Ta BIAMOBIIHO 3MEHIIUTH
€KOJIOT1YH1 MOKa3HUKH JIBUTYHIB.

Tomy, ny1s peanizaliii TOCTaBICHOI METH, CIIIJI IPEICTABUTH TEXHOJIOTTYHO-
OTiepaliifHy KapTy Ha BCTAaHOBJICHHS  HOBOCTBOPEHOTO  TEHEPYHOYOTO

aMopTH3aTOpa y KOHCTPYKIIIIO MEePeIHBOT CTIKU aBTOMOO1Is, Tabmmiist 3.1.

Tabmuus 3.1 - TexHonoriyHo-omepaiiiiHa KapTa Ha BCTaHOBJIEHHS

TCHEPYIOUOro aMopTHU3aTopa

No Yac
oneparii [Topsanok onepariii Cxnanosi eneMeHTH [O0IaTHAHHS NPOBEICHHS
omepariii, XB
BcranoBuTH aBTOMOO1LIIL
Ha py4HE rajbMo
1 BHOIfyR.)TBCH BaXK1JTb 1
rajbMiBHI JUCKH
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SHSATTS 3aXMCHHUX KOBIIAKIB
[ 2

CKOOH

3axXMCHI KOBMAKK | PYyKaBHUIII 1
YacTroBe nociaabiieHHs
KOJIICHUX OOJTIB
[TepenHi qucku Ktrou
p ) (roytioBKA) 5
KOJIIC
Ha 19 Mm
[TinnoMKkpauyBaHHS
MEPEAHbO]I YACTUHU
aBTOMOOLIIA
. . JloMKkpar Ha
Micre mig foMKpaT 31 6
Kirou
Komicamit nuck (ronoBka) 4
Ha 19 MM
OnyckaHHs EpEeAHBOT
YaCTUHU aBTOMOOLIS 10
poboUOoro CTanHy:
3TsaryBay
3TAryBaHHs 4d abo 10
¢ikcawis npyxuHu | (ikcyroui
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Po3reBuHuyBaHHs
KPITJICHHS] BEPXHBOTO
CTaKaHa

A Tin 1

dikcyrounii puyas Harcu e
yuar[ ‘bﬂp KJTI04 Ha 19 16
MM
Po3reBuHuyBaHHs
HIKHBOTO KPITIJICHHS
CTIMKHM aMOpTHU3aTOpa
w— ‘
. JBa
- HAKUIHUX
ITepenns criiika - 40
KJIro4l Ha 19
MM
PosreuHuyBaHHs
BEPXHBOT'O KPITJIEHHS
CTIIIKM aMOpTH3aTopa
. Kirou Ha 13
[Tepenns criiika 10
MM
Po3rBun4yBaHHS TSTH BiJ
T1IpOIi ICUITIOBAYa
FEFEC s R105% e
: Kirou 17
[TapHuip Tarm VM 15
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JleMOoHTax
aMOPTHU3ALINHOT CTIHKH

10 Criiika y 300pi pYKaBHIT 8
ol ol Y R
TR e < T
JIeMOHTa T1ApaBIIYHOTO
amopTu3aTopa 3
CTaTUYHOIO JIOBKUHOIO 45
bazoBuii :
11 pyKaBUIIl 5
aMOPTH3aTOP
dikcarrisi TCHEPYYOTO
aMOpTHU3aTOpa MO TOBKHUHI
['enepyrounii
12 PYIO 3aTsHKKa 15
aMOpTH3aTOP
BcranoBiieHHsSI HOBOCTBO-
PEHOr0 KOMOIHOBAHOTO
amopTHU3aTopa
['enepyrounii :
13 PYIo pPYKaBHIT 17
aMOpTHU3ATOP

27



MoHTaX eJIeKTPOIpPO-
BITHUKIB KUBJIEHHS I

TCHEPYIOUOT0
amopTu3aTopa
14 Iposimank 0,7 Mm’ [mIackory6rr 30
BcTanoBieHHs KEpyro4oro
1 3aI1001KHOTO
00J1aTHAHHS
Bumukau, pene
P Knrou Ha 8
15 BMHKaY, M 60
3al00KHUKH Ha b A
I301r0BaHHS EnextponpoBigHuK | .
16 : ) TPOTIPOBIA 130JIEHTA 30
€JICKTPOITPOBITHUKIB noBxrHO0 200 cm
Beci
) onepeIHLO
MoHTaX BCIX CKJIaJOBHUX ) pel :
. ) MopepHizoBaHa [BHKOPHUCTaHI
17 €JIEMEHTIB MIABICKH 1 o . 120
. CTIHMKa KJTFOY1 T
XO0JI0BOI YaCTHHU
qac
JIEMOHTAXY
ITinBeneHHS )
JBCALS . EnerponpoBignuku | Ilmacko-
18 €JIEKTPOTIPOBIAHHKIB JI0 5 . 60
) 0,7 mm ryor1t
rabapuTHUX BOTHIB
BcTanoBnenHs namim
TAEHTHYHI POINIPH
‘& S MynbTH-
19 Hiognai namm W3W|  wmetp Ta 15
IIPOBITHUKH
[IepeBipka Hanpyru Ha
20 PeBIp pyr Hanpyra 4*3 =12 B [MmynbTUMETp 5

KJIEMax JIaMII
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ITepeBipka poboTH

TeHEePYI0YOro
amMopTHU3aTopa
Curna cBiTia
18 Buxingna nanpyra | rabapurtHix 30
BOTHIB
3arangpHa TPUBAIICTH ONEpallii 446/7,3

3a IO JaHOIO TEXHOJIOTTYHOIO onepauiﬁﬂom KapTO Ha JCMOHTAX 0azoBoro

1 BCTAHOBJICHHS MOJICPHI30BAHOT'0 aMOPTHU3aTOPa, Ja€ MOXKJIUBICTh CIIPOTHO3YBATH

yac MPOBEJEHHS Omepallii Ta miaiopaTi HeOOX1THUM IHCTPYMEHT Ta 00JIaJHAHHS,

110 MOCIYXUTh MIABUIIUTH NPOAYKTUBHICTH pOOOTH 0OCIYyrOBYyIOUOTO MEPCOHATY

Ha MOJIEpHI3aIli0 MiABICKH aBTOMOOLIIS.

Ha pucynky 3.4, 300pa’keHa cxema TEXHOJIOTTYHUX OTepalliii Ha JeMOHTaX

0a30B0O1 1 MOHTa)K MOJIEPHI30BaHOI CTIMKH JIETKOBOT'O aBTOMOO1IIS.

BrraHoBuTH aBToMobilE Ha pyHHE TAlkMO -lz
3HATTA 3a¥MCHHY KOETAKE -lze
HactroBe DocnableHHA KOMCHAR BOITE -9E8
IhinnomepaayEaHHA NepEqHEO] HACTHHHE AETOMobUIA -6 e
HemonTa® Koxeca -4z
CONyCKaHHA NepedHE 0 TacTHHE aeToMobuia go pobodore ctany - 10=e
PosrenHYYEBaHHA PN e HEA BEPXHLOTG CTAKAHA -16x8

PosrerHYyEaHHA HHEHLOTO KPAIIEHHEA CTHAKH aMopTHIaTopa -40 38
FPosreEnHYyEaH HA BEPHHBOTO KPUIIEHHA CTIAKH aMopTHzaTopa - 10z

E
g
E E PosrenHuayEaHHA TACH BN DOpoDNCHICERYA -15xz8
B HJemonTa® aMopTHEAIIHHO CTIHKR -8xB
% % HenmoHTaX MOpaEMHHOT aMOPTHSATOPA S CTATHYHOK JOERHEOK 40
g M -5ER
E » = » Diwcamnia reHepyIoYoTs aMopTHSATOPA 0 ToEETHL 45 MM -lazs
E BrraHoBNEHHATEHEPYIOY OTo AMOPTHIATORA - loze
E E MMonTa®  eNERTPONpPOBNHHKE  EHBIEHHA [OIA CEHEPYEOQLOrO
£ 2 AMOPTHIATORA - 30z
ﬁ E BrranoEnenma kepyrodors 1 sanobixHore obnagHanHa -60
E lsomoBaHA ENEKTRO TP OB HHKE -30xm
IomTa® BoiX CKIAM. ENEMEHTIE MOBICKH i XoloEoi dacTHHH — 120xE
IligEepeHEA EXEKTR CIp OB HHEE g0 rabap HTHHY EoTHIB - 60xE
BrranoeEnessa namn -1z
Ileperipra HampyTH HA KIEMAE JAMI -Sxm
Ileperipra poboTH FEHERYIOEOTO AMOPTHIATORA - 30xe

Zaranena TpHEAnicTE omepaniii — 7.3 ron

Pucynok 3.4 — Cxema npoBeIeHHS TEXHOJIOTTYHUX OIepaliii Ha TIEMOHTaX 1

MOHTaK T€HEPYIOUOT0 aMOpPTH3aTOpa Y MiABICKY aBTOMOOLIIS.
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CkJafiaHHsl TEXHOJIOTIYHO OIepauiiHOl KapTh AJI JAEMOHTaXy 1 MOHTaxXy
NEepeIHbOI CTIHKM aBTOMOOUIA, MIABHIIUTH MPOIYKTUBHICTH OOCIYrOBYIOYOIO

nepconany Ha CTO.

3.4 BUCHOBKH

OnucaHo MOCHIAOBHICTh MPOBEIEHHS OMEpaIliiiHuil, CTOCOBHO JAEMOHTaXY
Ta BCTAHOBJICHHS HOBOCTBOPEHOI'O T€HEPYIOUOT0 aMOPTU3ATOPA, KU CITYKUTHME
HE TUIPKM TOTJIMHATH TIONEPEYHI KOJMBAHHS aBTOMOOLIS, aje 1 BUPOOIATH
CJIEKTPUYUHY CHEPTiI0 JIJIS )KUBJICHHS Ta0apUTHUX BOTHIB aBTOMOO1IISL.

3a  TEXHIYHUM  DpIIIEHHSAM  NPOAYKYBaHHS  €JIEKTPUYHOI  E€Heprii,
cTBOPIOI0ThCS HOBI 3pa3ku KEC st riOpuaHux aBTOMOO1UTIB, SIK1 BIATOBIAATUMYTh

eKoJIoriyHUM HopMam €-7. CepiitHUI BUITYCK JaHUX CUCTEM, IIaHyeTbes Ha 2024

PIK.

30



4. PO311JI. OXOPOHA ITPALIL

4.1 CTpykTypHO-(PyHKIiOHAJLHUNI aHAJI3 BUHUKHEHHS He0e3leYHuX

cUTyauii

HasiBHICTh €JeKTpOHHOr0 00JIaJIHaHHS Ha aBTOMOOLTI, BUMarae ctabiIbHOL
Mo/Iadul eJIeKTPUYHOI eHeprii Bim OopToBux mxepen (0e3 Oyap SIKUX IMepernajiB
Harpyru). ToMy, mig yac nmpoBeAEHHS JIarHOCTUKH, CIIiJl CYBOPO JOTPUMYBATHUCS
HACTYITHUX 3al001KHUX 3aX0iB [2]:

- HE JIONMyCKaTH BIAKIIOUYEHHS aKyMyJaTopa BiJl OOpTOBOI €JIEKTPOMEpEexi
aBTOMOOLIIS 3a MPAIIOI0YOro JIBUTYHA.

- MIJ 4Yac J03apsaAKy (Bl 30BHIIIHBOTO JKEpENa) aKkyMyJATopa, CIlJi BUMKHYTH
OOpPTOBY E€IEKTPOMEPEKY.

- mepen JeMOHTaxkeM Oyab-skux eneMmeHTiB ECVY]l, HeoOximHO BiI'€qHATH
MIHYCOBY KJIIEMY aKyMYJISITOPHOI Oatapei.

- HE JIONYCKAEThCSA IMIAKIIOYEHHS a00 BIIKIIOUCHHS €JIEMEHTIB (J1aBayiB Ta
BUKOHABYMX NPUCTPOIB (yHKIIOHATHHUX cucteM) ECY mim dac yBIMKHEHOTO
3aItaTrOBaHHS.

- Tmepen TMPOBEJICHHSAM eJIEKTPO3BapIOBAIBLHUX POOIT, HEOOXIAHO BiT'€THATH
MIHYCOBY KJIEMY aKyMYJISITOpHOI Oatapei Ta enemenTd ECY.

- He JomyckaeTbes mignaBatd EBY, BBy Temnepartypu Bume 80 °C.

- U1 BUKJTFOUEHHS KOPO3ii 3’ €IHYBaJIbHUX €JIEKTPUUHUX MUHIB (1M1 4aC OUYUCTKH),
3a00POHSAETHCS CIIPSMOBYBATH CTPYMiHb mapu Ha enemeHTH ECY /1.

- 00 YHUKHYTH TOIIKOHKEHHS CIIPABHUX BY3J1iB, HE JIOMYCKAETHCS 3aCTOCYBAHHS
KOHTPOJIbHO-BUMIPIOBAJILHOTO O00JIaIHAHHS, HE 3a3HAYEHOI0 B JI1arHOCTUYHHUX
KapTax.

- BUMIPIOBaHHS HAIpyTd, CIiJ BUKOHYBAaTH BOJBTMETPOM 3 HOMIHAJIEHUM
BHYTpilIHIM ortopoM 10 MOmM.

- JUIsl 3ar00ITaHHsI OMTKOHKEHHS €JICKTPOHHOTO OOJagHAHHS €IEKTPOCTATUIHUM

3apsiioM, 3a00POHSIETBCA TOPKATHUCA KOHTAKTHMX THMHIB (3'€AHYBadiB  abo
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eJIEMEHTIB) IpyKoBaHoi matu EBY.

BignosigHno, 3 BmpoBamkeHHaM ctangapTie OBD-II ta EOBD, mporec
niarnoctuku EBY aBTOMOOuNsA yHidikyeTbes. Ha BUMOry mmx cTaHmapTiB, OAHE
J1arHOCTUYHE 00JIaJHAHHS MOYXXHA BUKOPHUCTOBYBATH JJIsl TECTYBAHHS aBTOMOO1JIIB
pi3HuX Mapok. OcHoBHOIO BiaMiHHICTIO cTanaapty EOBD Bim OBD-II, e
3aKpilJIeHHs B HaOoOpi MOro mpoToKomiB oOMiHYy manumu npoTokoidy CAN,
BIIpoBapkeHoro gipmoro BOSCH.

Hebe3neuni ymMOBH BIIrpaloTh MPIOPUTETHY poOib Yy (opMyBaHHI U
BUHUKHEHH] BUPOOHMYMX HEOE3MEK - MEBHOTO CTaHy, 3a SIKOTO BUHUKAE peasibHa
3arpo3sa aBapii abo TpaBMHu.

AHani3 HeOe3NEeYHNX YMOB, SIKI ICHYIOTh YA BUHHKAIOTh 0€3M0CEPEIHBO Ha

- XapaKTepu3yloTh CTaH ab0 piBeHb HEOE3NMEKU BUPOOHUUOTO OO0JIaIHAHHS
a00 meBHOro poboUYoro Micis (BIACYTHICTH OTOPOKEHHS PyXOMHX jeTajneil abo
poOOUYMX OpraHiB, BIJICYTHICTh a00 HEJOCKOHAJICTh CHEIIaJIbHUX TEXHIYHUX
3aco0iB  Oe3meku: OJOKYyBaJbHUX MPHUCTPOIB, 3aco0iB CHUTHAMI3aIli TOIIO),
KOHCTPYKTHBHI HEJIOJIIKM OKPEMOTO BY3JIa Y MAlllMHU Ta 1HIII;

- CIIOHYKAalOTh TIpalliBHUKA JOMyCKaTH TOMWJIKH Yy TpOIeci mparil
(KOHCTPYKTHBHA HEJIOCKOHATICTh TEXHOJOTIYHOTO MPOIEeCy poOOTH MalivH ado
caMoOi MalllMHA Y TeBHOTO O0OJIaJHaHHs), HHU3bKa KBaliikaris mpalrliBHHKa Ta
piBeHb 3HaHb 3 OXOPOHM Tpalll, BIACYTHICTh BIJMOBIJHOTO KOHTPOJIIO 32
JOTPUMAHHSIM TPABHJI 3 OXOPOHHM TIpaIli;

- 0e3mnocepeHbO MPU3BOMAATH 10 TPABMOHEOE3MEUHO1 CUTYyaIlii (HasiBHICTh
WIIM  Macjia Ha TiJI031, HENpaBWIBHO OpraHi3oBaHe poOode Micie, He
OOIpYHTOBaHI PEXKUMHU pOOOTH 00JIaJTHAHHS Ta 1H.);

- TpU3BOAATH 10 Hebe3nmeyHux Mi (HU3bKUK piBeHb mpodeciitHoi
MIJTOTOBKM W Opraizaiii HaB4YaHHS 3 OXOPOHU IIpalli, BIACYTHICTH a0o

Hee(PEKTUBHICTh KOHTPOJIIO 3 OXOPOHHU TIpalll Ta iH.).

Hamu po3poGiena cxemMa TpaBMOHEOE3NEUHUX CHUTyallld, Tija d4ac

MOJEpHI3aIlli TEepemHiX CTIHOK TMIABICKM JIETKOBOTO aBTOMOOUTS (IEeMOHTaX
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0a30BOr0 1 MOHTaK HOBOCTBOPEHOI'O T€HEPYIOUOT0 aMopTU3aTopa, puc, 4.1.

H01 TZ

,, —

H,ﬂ, > H,£|,1 —> H,D|3 > H.ﬂl4 > HC1 = KC

I R N R,

HO HC HY L LB HOA

Pucynok 4.1 - brok-cxema HeOe3MEYHUX CUTYAIlIX IT1]1 Yac JEMOHTaXy MepeIHbOT
CTiikM miaBicku aBToMoOULs: HJI — migmomkpadyBaHHsS J1iBOi  CTOPOHH
aBToMoO11s1; HO — HasiBHICTH mpopskaBiioi miomaaku Ky3oa; HO; — HasiBHICTh
He3HayHoro cxwry; HI{; — 3asaTTa konmeca; HC — MoxiuBe crajgaHHs Kiroda 13
KpinuibHUX OonTiB Kojeca; HJl3 — po3BUHUYBaHHS BEPXHBOTO KPIMUIBHOTO
3’€JTHaHHS aMOPTH3aIINHOI CTIHKH 13 Ky30BoM; HY — MoxJMBe mafiHHS KaroTa;
T, — TpaBma rosnoBu; T, — moduttsa kiHIiBok; H/l; — po3BUHUYBaHHS HUKHOTO
KpIIJIEHHS CTIMKM 3 KoJiicHOto crynuieto; HC; — Hebe3neuynuit Xia npy>XKHUHU Ha
BUNIOBX)eHHS Tiapormiainapa; KC — aBToMo011b 3cyBaeThes 13 goMkpara; HJx —

HeoOX1Ha aonoMora iHioi ocoou; I1 — aBTOMOOLTE 3CyBa€eThCA 13 JOMKpaTa.

4.2 TMoxke:xxHa 0e3mexa

3axuct OynaiBeNnb 1 IHIIMX CHOPYA BiA MPSMUX TMOMNajgaHb OJMCKaBKH,
BUKOPHCTOBYIOTh OJINCKABKOBIBOMIU, IO SIBJSIIOTH COOOI0 J100Ope 3a3eMJICHUMU
MPOBITHUKAMHU, PO3MIMIYIOTECS BUIlle OyAiBEeIb YW CHOPYH, SIKI MOTPeOyIOTh
3aXUCTY.

BoHr MOHTYIOTBCS Ha BIJCTaHI HE MEHIIE sIK Ha 15 cM 1 He Oubme 2 M
BUIIIE MIATPUMYIOUOTO CTOSIKA. 3a3€MJICHHS BHUKOHYIOTH 13 KYTOBOi CTajll Ha

BiacTaHi 1 M Big pyHnamenty Oyaismi. Omip po3TiKaHHS 3a3€MJICHHS HE TOBUHEH
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nepesuiyBatu 10 Om.

Jlnst po3paxyHKy OnvckaBkoBimBomy craniii TO, HE0OXiqHO 3HATH PO3MIPH
OyniBmi (BoHa CTaHOBUTH 50X20x8 M).

Y momambmiomMy, po3paxyHOK TMPOBOJATH 3a HACTYMHOK METOIUKOIO.
[TpuwitMaeTbcss JOBUTbHA BHCOTa OJUCKaBKoBinmBoay h, M (mpuOimsHo 2h,) i
BU3HAYAIOTHCA KOHTYPHU 3aXMCHHX 30H, IO YTBOPIOIOTHCS. SKINO Yy BUIANKY
CHopyJa 3HaXOAMTbCA B 11 MeXax, PO3paxyHKH NPUIMHAIOTBCS abo BHCOTA
OJINCKaBKOBIIBOJY 1 3BOJIUTHCS JO ONTHUMAIBLHUX PO3MIPIB, IO € E€KOHOMIYHO
BUT1IHO.

Panmiyc 3axumcty 1, NOABIMHOTO  OJIMCKaBKOBIABOJAY  OJMHAPHOTO
CTepP)KHEBOTO 3axHcTy BHCOTOO MeHme 30M (puc. 5.1) Bu3HAUUTBCS 3a

BiIHOIIEeHHIM [18]:

1,6 o 4.1
r.=16-h-— ,
. h + h, (4.1)
ne h —BucoTa GJIMCKaBKOBIABOIY, M;
hy, — Bucora Oyxisi, M.
£
7 7
a
&
L

Pucynok 4.1 - CxemMa 0JIMCKaBKOI0 3aXHUCTY JIa0OpaTopii 3 BUPOOYyBaHHS

aBTOMOOUTIB

[TpuitMmaeMo  BHCOTYy  OJHCKaBKOBiABOAYy N 20 M. Tom,
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r,= 1,620

20-8 :
ois 13,7 M. 3axucHa mis OJMCKABKO3aXHUCTy XapaKTEPU3YETHCS

20+8

KOe(IIIEHTOM 3aXUCTY

kx:

ke = — (4.2)
Toni, k, = 11—"’& = 1,14

20

['pannunmii koedimieHT Ky 3a BucoTHM OnmckaBKoOBinBOAYy MeHine 30M
CTaHOBUTH 1,14.

IupuHa BHYTpIlIHBOI 3axMcHOI 30HU 20, Ha BucoTi h, BH3HauMTBCS 3a

dbopmyiioro:
2h, = Ta T (4.3)
14h, —a
ne h, — akTHBHA BUCOTa OJIMCKABKOBIIBONY, M;
a — BIJIa)Ib MK OJTMCKaBKOBIJIBOJIAMH, M.
h, = h— h, (4.4)
TOI,
20—8=12wm™
JIist IpsIMOKYTHUX Oy/TiBEITb
a=L-B. (45)

Binnosigno,
a=50—-—20=30m

Toni, po3paxyHKOBa MIMPUHA BHYTPIITHBOI 3aXUCHOI 30HU Oyie piBHA:
7-12—30
2b,

T 14-12 — 30

+4-13,7=27,43 M

OTxe, HaBIBIIM KOHTYPH 3aXUCHOT 30HU Ha KOHTYpH OyxaiBimi CTO, mo naHa

OYJIBJISI BIIUCYETHCS Y 3aXUCHY 30HY 1 OyJie 3aXUIlleHa BiJl y1apiB OJIMCKABKHU.

4.3 OOrpyHTyBaHHsI OpraHizaniiiHO-TeXHIiYHMX peKoMeHAaWid 3

OXOpPOHH mpaui
OxopoHa AOBKULISA - II€ CUCTeMa 3aXOiB, HAMpPaBICHUX Ha MIATPUMAaHHS
palioHAIBHOT B3a€EMOJI1T MK JISUTBHICTIO JIFOAWMHU 1 HABKOJHUIIHIM CEPEJIOBUIICM:

30epiraHHs 1 BITHOBJICHHS IPUPOIHUX 0araTcTB Ta po3yMHE iX BUKOpUCTaHHs. Bcee
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116 pOOUTHCS B IHTEpECAX CbOT'OJHINIHIX 1 MaOyTHIX MOKOIiHB Jroaei. Ll 3axoau
NOBUHHI HAayKOBO OOIPYHTOBYBAaTHUCh 1 MOXYTh 3A1MCHIOBATHUCh HA PI3HUX
PIBHSIX; MIKHApPOJHOMY, JI€p>KaBHOMY, BIJIOMUYOMY, BUPOOHHYOMY, CYCHIJIBHOMY
Ta 1HAUBIIyaILHOMY.

BB  aBTOMOOUIBHOTO TpPAaHCHOPTY B 3a0pyJHEHHI HaBKOJIUIITHBOTO
CEpeIOBHUIIA 1 HETATUBHOMY BILJIUBI Ha HACEJICHHS (OYEBUIHO) ITIe OUTBIN iICTOTHHM,
HIK IPUIHATO BBAXXKATH, CaMe:

1. OcHOBHA KIJTBKICTh aBTOMOOIJIFHOTO TPAHCTIOPTY 30CEpeIKEHA B MICIISIX 3
BHCOKOIO IIIJIBHICTIO HACEJIEHHS - MICTaX, IPOMHUCIOBUX LIEHTPAX;

2. HIKiguBI BUKUAM BiJi aBTOMOOLIIB BHUPOOJSIOTHCS B CaMUX HIJKHIX,
NPU3EMHUX IIapax aTMocdepu, TaM, /i€ NPOTIKAE OCHOBHA >KUTTEAISUIBHICTH
JIIOJTMHY 1 Ie YMOBH JUIS IXHBOT'O PO3CIIOBaHHS € HAUTIPIITNMU;

3.BignpamnpoBaHi ra3u IBUTYHIB aBTOMOOLTIB MiCTSATh BHCOKOKOHIICHTPOBAHI1
TOKCHUYHI KOMIIOHEHTH, 110 € OCHOBHMMH 3a0pyaHtoBauamu atMmochepu. Yac,
IPOTATOM SIKOTO IIKIJUIMBI PEUYOBUHMU TMPUPOJHUM CHOCOOOM 30€piraloThCsi B
atMoc(epi, OIIHIOEThCA BiA necsatd Ai0 10 miBpoky. Ciija 3a3HauuTH, 1O Y
BIIMPAIbOBAHUX T'a3aX aBTOMOOUTBHUX ABUTYHIB MICTUTBCS O1bIT 200 TOKCHIHUX
XIMIYHUX CIIOJYK, BEJIMKA YacTHHA SKUX MPENCTaBIsA€ Pi3HI ByryeBonHi. Kpim
MPSMOTO HETaTUBHOTO BIUIMBY Ha JIFOAWHY, BUKUIN Bl aBTOTPAHCIIOPTY HAHOCSATH
1 HenpsAMoi 1koau. Tak, MiABUIEHHS KOHIIEHTpAIlli KIHIIEBOTO MPOAYKTY TOPIHHS
aBTOMOTOPHOTO TaJWBa - [IOKCHJ BYIJICHIO, NPU3BOAWTH JIO TJIOOAIBHOTO
NIJBUILIEHHS TEMIEpaTypu 3eMHOI arMochepu (Tak 3BaHM MApHUKOBUN €(EKT).
Ha mymky Garathox eKCHepTiB, HACTIAKOM IIbOTO, € TaKi MPUPOIHI KaTaKIII3MH, 5K
MacmTabHi noxexi B IliBnenHo-CxigHit Asii, Amepuui, Cubipy , NOBEHI B
€porn i A3ii.

3'eqHaHHs CIPKM Ta OKCHIM a30Ty, IO BUKHUAAIOTHCS B armocdepy 3
BIJIIPAllbOBAHUMHU Ta3aMU JABUTYHIB, MIJJAIOThCS XIMIYHUM TEPETBOPEHHSM,
dbopmyroun pi3HI KUCAOTH 1 coii. Taki pedOBHMHHM MOBEPTAIOTHCS HAa 3EMIIO0 Y
BUTIISIA1 "KucaoTHUX" momiiB. JlochaigHMKaMu OBEAEHO, IO KHCJIOTHI OITaau
HAHOCSTh 3HAYHY IMKOAY BOJSHUM €KOCHCTEMaM, BEAyTh N0 3HMINCHHS (ayHH,

BUKJIMKAIOTh MIABUILIEHY KOPO3il0 MeTamiB 1 pyHHyBaHHS OyJiBEIbHUX
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KOHCTpYKIiH. KpiM Toro, okcuam aszory cCHpusioTh (apOyBaHHIO TOBITPS B
KOPUYHEBUH KOJIIP, a B CIIOJIYYCHHI 3 PI3HUMHU a€pO30JISIMA BUKIIMKAIOTh TPSI3bOBUIA
TyMaH (CMOT'), OT1PIITYIOYH BUIUMICTb.

PeanpHi KINMBKICHI OINIHKM IIKiJUTMBUX BHUKWIIB BiJ] aBTOMOOLIEHOTO
TpaHCTIOPTY BKpail Baxkki. lle 3B'sI3aHO 3 TWM, 1O aBTOMOOLTL € MOOUTBHUM
JUKEPENIOM 3 HECTalluM IPOILIECOM BUWAUICHHS MIKIIJIMBUX PEYOBHUH.. [ 0JIOBHUMHU
IpUYUHAMH MIABUIIEHOTO 3a0pyIHEHHS aTMOC(EpPHOro MOBITPS aBTOMOOLIBHUM
TPAHCIIOPTOM €: HE3aJ0BIIbHA SKICTh AaBTOMOTOPHOTO ITaJIiBa; HU3bKI TEXHIKO-
eKCIUTyaTalliiiHi MOKa3HUKH MMapKy aBTOTPAHCIIOPTHUX 3ac001B. OOuIBA 111 (haKkTOpH
BIUIMBAIOTh Ha 3a0pyAHEHHsI aTMocdepH sK Oe3nocepeHbo (HampuKIIa, 4depes
Hee()EeKTUBHE CIAIOBaHHS MMajuBa), Tak 1 MOOIYHO (Yepe3 HEBUIPABIAHO BHCOKY
BUTpATYy IaJINBA).

OcHoBHIMH TIPOOIIEMaMHU, 3B'SI3aHUMH 3 SIKICTIO aBTOMOTOPHHX TaJIHB, €:

o HM3bKE OKTAHOBE YMCJIO B OUIBILIN YACTHHI peali30BaHUX OCH3UHIB;
¢ HE3HayH1 00CATH BUPOOHUIITBA 3MMOBUX COPTIB JU3EIHHOTO MAIHBA.

I Tomy, Takuii cTaH pedeld He Ja€ rapaHTii e€(EeKTUBHOTO BHUKOPHUCTAHHS
HaQTOMPOAYKTIB, NPHU3BOJUTH JO HEOOXITHOCTI IMABUIIEHOTO CIIOKUBAHHS
aBTOMOTOPHUX NaJMB 1 3HWXKYE pecypc ABUTYHIB aBTOMOOuUIB. [0 Toro x B
VYkpaini peanizyeTbcsi 3HaYHAa 4YacTWHA TaK 3BaHUX ETUJIOBAaHUX (TOOTO
YTPUMYIOUUX CBUHEIh, OcH3UHY). POpMyIIIOBaHHs ' 3HaYHA YacTUHA' BUKIUKAHO
TUM, 10 TICJS NPUBATU3AIIMHUX MPOLIECIB, 1110 MPOUIUIN B HAPTOPOCTOAITEHOMY
CEKTOp1, 3HAYHO 3MEHIITNBCS KOHTPOJIb 3a KUIBKICTIO 1 SIKICTIO HATOIIPOIYKTIB, IO
MOCTABJISIIOTHCS HA PUHOK.

BukopucTaHHs BHUCOKO MOTY>KHUX, €HEPreTUYHUX 3ac00iB, 3 HaAMIPHUMHU
rabapuTamu, MiJl 4ac Pyxy MO TPYHTOBHUX JOpOrax MPHU3BOAUTH IO HAJIMIPHOTO
VIIUTGHEHHS TIOBEPXHEBOTO MIAPY IPYHTY, IO CIIPUYHMHSE PYHHYBAHHS CTPYKTYpH
ryMycCy Ta BIANOBITHO, 3aTPYJHEHOMY MPOPOCTAHHIO POCIIUH.

[pyHT - HaiBaXJIMBIIMK pecypc IIOACTBA. bBararoBikoBe BUKOPUCTAHHS
3eMJIl 3 YPaXEHHSM €pO3IMHUMHU MpoIllecaMu MPHU3BEIN O 3HAYHOTO 3JUBY 1
BUJIyBaHHSI IPYHTIB, YTBOPEHHS ApiB, HAHOCIB MICKiB, 3aMYJICHHS CTaBKiB, BOJOWNM,

PIYOK.
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[IpakTka BHPOOHHYO-AOCTIAHOTO TOCMIOAAPCTBA MEPEKOHIMBO IMOKA3YE,
1o mpodsieMa 60pOTHOM 3 €pO3i€I0 TPYHTIB Ma€ PO3BUBATHCH Ha OCHOBI TIJIAHOBOTO
MIPOBENICHHSI KOMIUIEKCY MPOTHEPO31MHMUX 3ax0/iB. HalOuib nommpeHumMu 3axo-
JaMH € OpraHi3alliiiHO-TOCMOAapChKi, MPOTHEPO31iiHI, arpOTEXHIYHI, arpojicoMe-
JiopariiiHi Ta TifpoTexHiuHi. Bonu nepenbauaioTs O6e3nedHe B epo3iiHOMY Bif-
HOIIICHHI CLIbCHKOTOCTIOIAPChKE BUKOPUCTAHHS 3€MeENIb 1 HalOUIbI e(hEeKTHUBHE
BUKOPHCTAHHS PI3HUX CIOCOOIB 1 MEeTOAIB OOpOoTHOM 3 eposiero. boporrba 3 Bo-
HOIO €pO3i€I0 BEAETHCS PI3HUMHU CIIOCOOAMU, a caMe MPOBOAUTHCS IPYHTO3aXHUCHA
ciBo3MiHa. A 0opoTb0a 3 BITPOBOIO €pO3I€0 Mependavyae 3aXucT MOJiB Bijg BITPY,
30epeKEeHHs B IPYHTI BOJIOTH.

Jly’xe 4acTo Ha aBTOMOOUIBHHMX MIAINPUEMCTBAX, TEXHIYHE OOCIYrOBYBaHHS
aBTOMOOWIIB TMPOBOJUTHCS HE Ha HAJCKHOMY PIBHI: @) BIANpPAIbOBaHI OJUBU
3JIMBAIOTHCSl HA 3€MJIIO; 0) 3HOIICHI IIMHU CHATIOITHCS 0€3M0CepeHhO Ha 3eMIII.
31UB BIANPalbOBAaHUX OJIMB MPUBOAMTH 10 3a0pyIHEHHS IPYHTY, @ CHAIIOBAHHS
IIMH, IPUBOJUTH J0 BUTOPSHHS POIIOYOro IIapy IPYHTY 1 3a0pyIHEHHs aTMochepu
npoaykramu 3ropsHHA. 1100 yHMKHYTH TakuX HETaTHMBHHX SIBUII, CIiA
BIIMpaIbOBaHl OJIMBH 30UpaTH B €MHICTh JIJISl IMOJAJIBIIOT TTepepoOKH, a 3HOIICHI
IIMHY BIAIPABIISTH HA YTHIII3aL1I0 Y BIIMOBIIHI ClIeL1ai30BaH] TANPUEMCTBA.

[TacuBHE BITHOIIIEHHS J0 IMAJHWBO - MACTHIIBHUX MaTepialliB, TAKOX MPHU3BO-
JIUTH J10 3HUIIECHHS JOBKIJIIS.

Crnanmoroun BEJNHUKY KUIBKICTh TajnuBa, aBTOMOOITbHA TEXHIKA BUKHIAE Yy
NOBITPS 3HAYHY KUIBKICTh WIKIJJIMBUX PEYOBUH, LIO0 CHPUYMHSIIOTH 3HAYHE
3a0pynHeHHs atMmocdepu. Tomy, TmpaBuibHE 30epiraHHS 1 BUKOPUCTAHHSA
Ha(QTOMPOIYKTIB - OAWH 13 HAWBAXJIMBINIMX YMHHHUKIB OXOPOHU aTMOCHEPHOTO
noBiTpsa. Jlns 3amobiraHHs MIATIKAHHS TAJMBO - MACTUJIBHUX MaTepialiB 3
aBTOMOOUIbHUX 3ac00iB, Ha y AaBTOMOOUIBHMX MIJIPUEMCTBAX MPOBOAUTHCS
KOHTPOJIb CTOCOBHO TNEPIOJIMYHUX TEXHIYHUX OOCIYroByBaHb a00 YCYHEHHS
HECIPaBHOCTEW OKpEMHUX BY3JIiB.

Crix 3a3HaunTH, 110 MiJ Yac eKCIUTyaTallii aBTOMOOLIIB, CIi1 BUOUpATH TaKi
IIBUJIKICHI PEXUMH, SKI O BIJAMOBIAQIM €KOJOTIYHHUM ITOKa3HMKaM TEXHIYHHMX

ymoB. Ilig gac 30epiranHs HaQTONPOAYKTIB, CIIiJ] BUKOPUCTOBYBATH CTalllOHAPHI
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pesepByapu, ApiOHYy HadToTapy. PesepByapu s HaQTONpPOAYKTIB, IIO HE €
JCTKUMH, 00JIaTHYIOTh BEHTUJISAIIAHUMHA TTPUCTPOSIMH.

[Ipu 306epiranHi OC€H3WHY, BIJIBHE CIIOJYYEHHS BHYTPIIIHBOTO CEPEIOBUIIA
pe3epByapiB 3 aTMOC(EPHOIO HEIOMYCTUME, OCKIIBKH 1€ MPHU3BOAUTH 10 HOTO
3HaYHUX BTpaT. TOMy BCi OTBOpPH pe3epByapiB 3 Ha(QTONMPOIYKTaAMH, IO JIETKO

BUMAPOBYIOTHCS, TIOBUHHI OyTH IIUIBHO 3aKPHUTI.

OpauM 3 HaWOLIBII BUKOPHCTOBYBAaHHMX pecypciB y moOyTi - Boja.

Haiibinpmumm 1i criokuBaueM € CUTbChKE TOCIIOIapCTRO.

OCHOBHMM 3aBJaHHSIM OXOPOHHU JOBKUUIS € A0ailiiBe CTaBJICHHS /10 HE,
30epeKeHHS Ta CTBOPEHHS CIIPUSATINBUAX YMOB TSI )KATTS CYCITITHCTBA.

bina teputopii CTO 3HaX0IUThCA HE3HAYHA KIIBKICTh HEBEJIIMKUX MOTIYKIB
Ta BIAKpUTUX BoAoWM. Tomy, Bil poOOYOro mepcoHay MO OOCTYyrOBYBaHHIO
aBTOMOOITIB BHMAaraeTbCsl HaJEKHE CTaBJICHHS JI0 BiANpPAIlbOBAaHUX PIIUH
(3muBaTH y BIANOBIJHI €MKOCTI [IJIi TOJAJbIIOI YTWIi3alii y BIAMOBIIHUX
nepeadayeHux 3akoHoM Micisx)[ 13]. XimMiuH1 piiMHU, 10 TPU3HAYEH] JJI1 MUTTS
arperartiB 4Yd Ky30Ba aBTOMOOLIS, HEOOX1THO 30epiraTd B THIOBUX CKJIAICHKHX

MPUMIILIEHHSIX.

Takok, IOCT 30BHIIIHHOIO MHTTS aBTOMOOIJIIB Ta BaHTAXXHOI TEXHIKH,
HEO0OX1HO 00JaAHyBaTH YCTATKYBaHHSM JJIsl TOBTOPHOTO BUKOPUCTAHHS BOJH, a
CTIYHI BOAM BIJ IHIIUX TPUMINICHb (3araJIbHOTO KOPUCTYBaHHS), HAMPABIATH Y
BIICTIMHUKM Ta TICJAs TIEBHOTO Yacy 30epiraHHs, BHBO3UTH CHEI[laJbHUM

TPaHCIIOPTOM.

4.6 BucHoBKH

3MoienTh0oBaH1 3aX0u HEOE3MEYHUX OOCTaBUH, SIKI MOXKYTh TPUBECTH O
HeOe3NMeYHUX CHUTyallid, Wi dYac TEXHIYHOI 1 KOMIT IOTEPHOI 1arHOCTUKHU
ABTOMOOLIIAL.

[IpoBeneHuii aHa i3 CTaHy OXOPOHHU Mpalli, OXOPOHH JTOBKUILJISA, IO JT03BOJISIE

CIIPOCKTYBAaTH CUCTEMY 3aXOJliB, METOJIB MPUHOMY 1 MPUHIIMIIB, OCOOJMBO I
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qac CKCIICPUMCHTAJIbHUX ,Z[OCJ'IiI[)KCHB aBTOMO6iHH, CIIpSAMOBAHUX Ha 3aXUCT

IPYHTIB, BOJIOIM Ta MOBITPSIHOT'O TIPOCTOPY.
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5. PO31JI. EKOHOMIYHA YACTHUHA
5.1 ExcruryaTaniiiHi BUTpaTH

[TinBumeHHs koedimieHTa KOPUCHOI Jii ABUTYHA, 32 paXyYHOK BUKOPHUCTAHHS
TCHEPYIOUMX aMOPTH3aTOpPIB y TMIABICII aBTOMOOLIS, JO3BOJISIE TIOKPAIIUATH
€KOHOMIYH1, €KOJIOT14YHI1 1 BUJIKICHI XapaKTEPUCTUKH aBTOMOO1JIS.

BiamoBimHO, HaMW TPUWHSTO PINICHHS, 3MEHIINTH HAaBaHTAXEHHS Ha
TOJIOBHUHN TeHepaTop OOpPTOBOI EJIEKTPOMEpEek i aBTOMOOUIS, IO BiAMOBIIHO
3HU3UThH BUTPATH MaJIUBA.

Jnst po3paxyHKy €KOHOMIYHUX TMOKA3HUKIB JOCIIIKYBAaHOTO aBTOMOO1JS,
BUKOPHUCTaHO METOJUKY [9].

OT1xe, BUTpATH Ha E€KCILTyaTallil0 aBTOMOO1JIsI, BU3HAYATHCS 32 (POPMYIIOH0:

3=3,+3,,+ 30+ 3, +3.,+3,,(6.1)

ne 3, — BUTpaTH Ha NaJIbHE;
3., — BUTpaTH Ha 3MaIlyBaJlbHI MaTepiany, 3,, =1,8 rpH./KkM;
370 — BUTPATU HA TEXHIYHE OOCIIyTOBYBAHHS;
3, — BUTPATH Ha aMOPTH3alliliH1 BiIpaXyBaHHS;
3,,— BATpaTH Ha mmHH, 3, = 0,25 TpH./KM;
3,, — BUTPATH Ha 3apo0iTHY TIaTy BoAis, 3,, = 9,05 rpH.

['pomioBi BUTpaTH Ha mpuaOaHHA NanuBa (3 0a30BOIO 1 MOJEPHI3Z0BAHOIO

M1JIBICKOI0) BUZHAYAEMO 32 B1JIOMOIO (hOPMYJIOIO:

0.
g8 = n 9 (6.2)
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ne, C,7 — BapTICTh NAJINBA, C,°=45,00 TpH./JT;

g — BUTpaTa najguaa (3 6a30B0OI0 KOHCTPYKIIi€w), g = 9,5 1/100 kM.

Tomi:
s 45:95 428 /
= = 4,28 TPH./ KM.
" 100 p
Tomi, 3 BUKOPUCTAHHSIM T€HEPYIOUOTO aMOPTH3aTOpa:
C+g

BB — n n 63
& 100 (63)

/1€, Jn.n — BUTPATA MAJMBa 3 MOJEPHI30BAHOIO €JICKTPOMEPEKEIO, gy = 8,1

11/100 kM.

OT1xe:
- 45-8,1 . /

= = 3,65 TpH./KM.
" 100 p

Po3paxyHku mMoOKa3yloTh, 10 BUTpaTH Ha MpUAOAHHS TMaluBa JUIs
aBTOMOOLISI 3 MOJIEPHI30BAHOIO EJIEKTPOMEPEKEI0 € ACIIO0 HUKYMMHU, BIJTHOCHO
0a30BO1.

Toni, BuTpatu Ha TO aBTOMOOLIIS:

310 =Ny by -10° rpm. /M 6.4
ne, Nip — BUTpaTH Ha aBTOMOOLIBL 3 MOJEPHI30BaHOK CUCTEMOIO 1 6a30B010, N, =
82,2 rpH./1000 kM.
3,0=72,2-10-10°=0,0822 rpu/km
Butpartu Ha amopTu3alliiiHi BiIpaxyBaHHS:

:]—l'lp " Ag _’_H'Ip 'Aﬂan.p.
aMopT. 105 105
ne, [[ — 6anancosa BapTicTh aBToM0o0O11s1, /{=150600,00 rpH.;

3

, TPH. (6.5)

A,— HOpMaTUBHI aMOpTHU3alliiH1 BipaxyBaHHs, A, =0,22;
l, — piunuii npooir, npuiimaemo 1,= 15500 km;

Ayanp — HOPMATHBHI BiipaxyBaHHs Ha KaIliTAIbHUK PEMOHT, Ay,,p= 0,14

_150600-15500-0,22 150600 -15500-0,14
BamopT_ - 105 + 105 - 5135,50 + 3268,02
= 8403,52 rpH

3rigHo Bupasy (6.1), orpumaemo:
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- U1 0230BO1 CUCTEMU
3=4,28+1,8+0,0822+0,22+0,25+9,05 = 15,60 rpa/xm;
- 3 MOJIEPHI30BaHOIO

3=3,65+1,8+0,0822+0,22+0,25+9,05 = 14,97 rpH./kM.

A 3a piuHmii mpoOir Butpatu Oyayth maTu Burin (6= 0,01 - xoed., 1m0
BpaxoBYe€ MPOCTii aBTOMOO1J1s1, TOOTO MpoOir piBHUM O6au3bko 14850 kM/pik):
- 3 MOJICPHI30BaHOIO MEPEKEIO
31 = 15,60-14850-= 231660,00 rpu./pik;

3 0a30BOIO

311 = 14,97-14850= 222304,50 rpu./pik.

OTxe, piuHHUN EKOHOMIYHUH €(EeKT BlJ] BAKOPUCTAHHS T€HEPYIOUOTO

amopTtu3aropa OyJie CKJIaJaTu:
E =231660,00 — 222304,50 = 9355,50 rpH./pik

5.2 BUCHOBKH

3a BUKOPHUCTAHHS JICTKOBOI'O aBTOMOOLISA 3 MOJIEPHI30BaHOI OOPTOBOIO
CJICKTPOMEPEKEI0, BUTPATH TAJMBa 3HIKYIOThC 0au3bko 1 1 /100 kM, BITHOCHO
0a30B0O1 KOMILIEKTAIII].

BianoBinHo, piYHUI €KOHOMIYHUN €(EKT BiJi BUKOPUCTAHHS T€HEPYHOYOTro

amopTu3aTopa ckiaB 0m3bk0 9355,50 rpH./pik.
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3ATAJIbHI BUCHOBKHM TA PEKOMEHJALIT

[IpoBeneHO TEXHIKO-EKOHOMIYHE OOTPYHTYBAaHHS PI3HOTO POy T'€HEpaTOPiB
OOpPTOBOI €NEKTPOMEPEIKI KUBJICHHS Cy4aCHHX aBTOMOOLIIB, Ta 3’sICOBAaHO iXHIO
MOCTIMHY B3a€MOJIIIO0 13 IBUTYHAMH BHYTPIIIHBOTO 3TOPSHHS.

[lonano TexHiyHEe pIlIEHHS Ha MOJEPHI3AIII0 MIABICKM aBTOMOOLIA Ta
MPEACTABICHO KOHCTPYKTUBHO-TEXHOJIOTIYHY CXEMY HOBOTO TI'€HEPYIUOro
amopTHU3aTopa.

[IpoBeneHO pO3paxyHOK MOKJIMBOCTI TEHEPYIOYOro amopTH3aTopa Ha
BUXIJIHY Harpyry (g yac pyxy aBroMo6isis 50 KM/Toj.), sika CTaHOBUTH OJIM3BKO
2 B.

BukopucTaHHS ~ TeHEpPYHUOro  aMOpTH3aTopa, JO3BOJISIE  3MCHIIHUTH
HABAHTAXKEHHS Ha OCHOBHUI OOPTOBHI reHepaTop aBTOMOOLIIS.

OnucaHo MOCHIJOBHICTh MPOBEACHHS OINEpalliHUA, CTOCOBHO JIEMOHTaXy
Ta BCTAHOBJICHHSI HOBOCTBOPEHOTO T€HEPYIOUOI0 aMOPTU3ATOPA, IKUM CITyKUTUME
HE TUIBKM TIOTJIMHATH TOINEPEYHI KOJIMBAHHS aBTOMOOUISA, aje 1 BUPOOIATH
CJICKTPUYHY C€HEPT1IO JIsl )KUBJICHHS Ta0apUTHUX BOTHIB aBTOMOO1JISI.

3MoIenThOBaH1 3aX0u HEOE3MEYHHX OOCTaBHH, SIKI MOXKYTh MPHUBECTH 0O
HeOe3MeYHUX CHUTyallid, miJ dYac TEXHIYHOI 1 KOMIT IOTEPHOI 1arHOCTUKHU
aBTOMOO1JIA.

[IpoBenenuii aHai3z cTaHy OXOPOHH TIPaIlli, OXOPOHH JTOBKIJLISA, IO I03BOJISIE
CIOPOEKTYBATH CUCTEMY 3aXO[lIB, METOJIB MPUMOMY 1 MPUHUUIIB, OCOOJIMBO Ii]T
4ac eKCIePUMEHTAIbHUX JIOCTIKEHb aBTOMOOLIS, CHOPSIMOBAHMX Ha 3aXHUCT
I'PYHTIB, BOJIOIM Ta MOBITPSTHOTO MIPOCTOPY.

BukopucranHs JIETKOBOTO aBTOMOOLIS 3 MOJIEPHI30BaHOI OOPTOBOIO
CJIEKTPOMEPEKEI0, BUTPATH TANTHMBA 3HIKYIOThCS Omu3bko 1 11 /100 kM, BITHOCHO
0a30BO1 KOMILIEKTAITI].

BianosinHo, piyHUII €KOHOMIUYHUN €(EeKT BiJl BUKOPUCTAHHS T€HEPYIOUOIo

aMmopTHu3aropa ckyaB 6au3bko 9355,50 rpH./pik.
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