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Haseodeni mamepianu 0ocniodceHb w000 HOBUX NPUHYUNIE NOOYO08U eNeKMPUYHUX
cXem YNpAaeniHHA eleKmpoOoONAOHAHHAM a8MOoMo0INie, AKi 003601A10Mb NIOGUWUMU  iX
HAOQIUHICMb, 3MEHWUMU WKIOIUBULL 8NIUE eNeKMPOMASHIMHUX NOI8 HA THOOUHY, CNPOCIMUMU
0iaz2HOCMUKY Ma peMOHM A8MoMo0ii0.

Kniouosi cnoea:. enexmpoobradnanus agmomooinis, pemoHm eneKkmpoooiaoHaHHs,
eIeKMPOMACHIMHI NOJIA, eNIeKMPUYHI IMRYIbCU, YAPAGIIHHA eleKmpooOIaOHaAHHAM, OJI0K
VIPABNIHHA, CXeMa el1eKmpOoO0OIAOHAHHS.

CydvacHi aBTOMOOUTI HAIIYYIOTh BEJIUKY KUTBKICTh PI3HOMAHITHOTO €JIEKTPOOOIaJHAHHS,
SKe TMpU3HAYCHE AK JUIs 3a0e3NeueHHs Oe3MeKH TOPOKHBOTO PyXY, TaK 1 i MiIBHIICHHS
KOM(OPTHOCTI BOAIiB 1 macaxupiB. Taka KUIBKICTb €MEKTPOOOIAIHAHHS 3YMOBIIOE HAsIBHICThH
3HAQUHMUX €JIEKTPOMArHITHUX TIONIB, IIKI[UIMBUM BIUIMB SKUX Ha JIIOAMHY TMOB'I3aHUl 3
MIEPEHECEHHSAM €Heprii. Y pe3ysibTaTi TaKkoro BIUIMBY E€JIEKTPOMATHITHUX MOJIB 30UTBIIYETHCS
3arajibHa BTOMJTIOBAHICTh BOJIIIB, 3'ABIIA€THCS TOCTPUI OUTh y cyriio0ax, TOJIOBHHI OUTh TOLIO.

Ilocmanoeka 3a60anns

OTxe, Ha Hamy JIyMKYy, JO OCHOBHUX 3aXOJiB MIOJO 3MEHIICHHS pIBHSA
€JIGKTPOMArHITHOTO BUIIPOMIHIOBaHHS Ha JIIOAWHY Ha CTaJii MPOEKTYBaHHSA 1 BUTOTOBJICHHS
eJIeKTpooOIaqHaHHS Ui aBTOMOOWIIB, TPAaKTOPIB YM IHIIOI TEXHIKH BapTO IMiJABUIIYBATH
EKpaHylouy 3[aTHICTh KYy30BY TPAHCIIOPTHOTO 3ac00y, BUKOPHCTOBYBATH CHEIliabHi 3aXHUCHI1
0OOJIOHKH Ui IPOTIB, 3MEHIIYBATH KUIbKICTh BHCOKOBOJBTHHUX JIPOTIB Ta iX JOBXKHUHY, a
TaKOX MIIBUIIYBATH SKICTh 3'€/THAHb.

HaBenemo jmesiki 3arabHOBIIOMI JUTsSl iHXKEHEPIB JaHi MO0 ENEeKTPUYHHUX TMPUIAiB Y
TpaHCIOPTHUX 3acobax. Hampukian, 060B'sI3KOBUX 30BHILIHIX CBITIIOBUX MPUIAAIB y KOKHOMY
aBTOMOOLTI HajiuyeTbcs Outbiie HiK 20 OXMHMIG: JaMnM rabapuTHUX BOTHIB, Jamiu ¢ap

OMKHBOTO 1 JaJBHBOTO OCBITJICHHS, JIAaMIM TOBOPOTIB Ta iX MOBTOPIOBAYiB, JIAMIIM CTOII-

CUTHAJIB Ta X MOBTOPIOBAYIB, JIAMIIM MEPEHIX MPOTUTYMAaHHUX (ap 1 3aHIX JIIXTapiB, Jlamra
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JiXTapsi 3aJHBOTO PyXy, TOmo. TakoXK CIim JoAaTh MpHIaid, IO BCTAaHOBJICHI y CaJlOHI
aBTOMOOLIS. 1HIUKATOPH LIBHJIKOCTI 1 pyXy, KUIBKOCTI OOEpTIB KOJIHYATOrO Bajia JIBUTYHA,
TEeMIIepaTypu OXOJIO/KYIOUOi PIAMHHM, KUIBKOCTI MajMBa, TUCKY MAacTWia, €JIeKTPOJBUTYHIB
BEHTWJIATOPIB MIYKK ONAJICHHS Ta NAJMBHOTO HACOCY, €JIEKTPONPUBOLY CKJIa iBepel, O0KOBHUX
J3epKall, 00IrpiBy CHIiHB, 0314 CBITJIONIOJHHUX JIIXTAPHKIB, TOIIIO.

KoskeH 13 BKazaHUX MPIJIaJIB KEPYETHCS BIACHAM MIEPEMHKAUeM, 1HO/II Yepe3 MPOMDKHE peie
1 Mae BIIaCHMI 3amMOODKHUK I YHUKHEHHS KOPOTKOTO 3aMKHEHHS Ta 1HIMKATOp BKIIFOUEHHS-
BUKJTIOUEHHS Ha maHeni mnpuiafiB. KpiM 3a3HadeHOro, y MOTOPHOMY BIJICIKY aBTOMOOUISA
BCTaHOBJICH] JJATYMKH PEKUMIB Ta BUKOHABYI MPUCTPOi, TOMY OUTBLIICTh CY4aCHUX aBTOMOOLUTIB Ma€e
KOMITFOTEpHY CHCTEMY, SIKa KEpPYe PeKUMaMu pOOOTH JBUTYHA Ta THIIIMX CUCTEM aBTOMOOLITS.

HasiBHICTh Takoi KUTBKOCTI EJIEKTPOCIIOXHBAYiB Yy TPAHCIIOPTHOMY 3aco0i moTpedye
3aCTOCYBaHHS JIOCHTH CKJIAIHOI eNeKTpu4HOi cxeMu ix mimkmodeHHsa. Lle y cBoro uepry,
NPU3BOJUTH 10 TOTO, IO HABITh Y JIETKOBOMY aBTOMOOLUII CepeJHhOTO KIIacy I MiAKITI0YEeHHS
eNeKTpooOIaHaHHsd BUKOpUCTOBYeThCs Oubiie 300 MeTpiB IpOTIB Pi3HOTO JiaMeTpy, BiIpi3Ku
skoro nopxkuHOIO Bim 10 cM mo 5 M 3a J0OmoOMOrorw po3'eMHHX 3'€HAaHb 3a0e3MeuyroTh
HIIKITIOYCHHST OKPEMHUX €JIEMEHTIB EJISKTPUYHOTO 00JIaTHaHHS aBTOTPAHCIIOPTHOTO 3aco0y [1].

Sk npukian, npuBeaeMo (pparMeHT eJIeKTPUUHOI CXeMH KepyBaHHS ABUTYHOM.
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Puc. 1. EnexTpnuHa cxemMa KepyBaHHA ABUI'YHOM aBTOMOOins Toiora Kampi.
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Ha cxemi (puc. 1) mokaszaHo psj mpuiagiB i KOMIUICKTYIOUHX EJIEKTPOCXEM, SIKi
3’eTHaHi 6araTbMa pi3HOKOJIHOPOBUMH APOTaMH. A y aBTOMOOLUIS JaHOT MapKu icHye Oiblie
JBAJIATH TAaKUX EIEKTPOCXEM YIIPABIIIHHS €ICKTPUIHUMH 1 €JIEKTPOHHUMU CTI0KUBAYaMHU.

[TpuiimMatoun 10 yBarum IUIOpIYHE BUKOPHCTAHHS aBTOMOOLIIB B yMOBax CIICKH,
MOPO3y, MiJBUIIEHOT BOJIOTOCTI Ta IHIIMX MPUPOAHUX (PAKTOPIB, 3aKOHOMIPHUM € BUCHOBOK
PO HAJA3BUYAWHO HU3bKY HAAIMHICTh €JIEKTPHUYHOI CXEeMU aBTOMOOLIA y IIJIOMY caMe depe3
HEHAJIHICTh KOHTAKTHHUX 3'€HaHb, CKJIAJHICTh IOIIYKY HECIPAaBHOCTEH Ta PEMOHTY
eJIEKTPOOOIaJHAHHS TPAHCTIOPTHOTO 3ac00Yy.

3 ypaxyBaHHAM 3a3HAYCHOTO BHILE, aKTyaJbHUM € IHTaHHA PO3POOKH HOBITHIX
OPUHIUMIIB TOOYAOBU  EJNEKTPUUYHHUX CXEM JJs  YIOPaBIiHHS — eJNeKTpooOIaJHaHHAM
TPAaHCIOPTHUX 3ac00iB, ki O 3abe3medyBayii MiABUINEHHS I1X HAIIHOCTI, CHPOCTHIH
J1arHOCTUKY Ta PEMOHT.

06'ekmu ma memoou oocnioxyicenns

Jlnist BUpiIIEeHHS 3a71a4i 10710 pO3pOOKH HOBITHIX MPUHIIMIIIB MOOYIOBU €IEKTPHUHUX
CXeM [UId YOpPaBIiHHS eJIEeKTPOOOJaJHAHHIM TPAHCIOPTHUX 3aco0iB  Ha Kadenpax
aBTOMAaTM3aImii Ta KOMIT'IOTepHHX cucTeM KHUiBCHKOro HAI[lOHATBLHOTO YHIBEPCUTETY
TEXHOJIOTI Ta Ju3aiiHy 1 TpaHCHOPTHHX TexHousorii Ta 3aco6iB y AIIK HamionamsHoro
yHiBepcUTeTy OlopecypciB i MPUPOAOKOPUCTYBAHHS YKpaiHH BeIyThCs CyMiCHI poOOTH 31
CTBOPEHHS HOBITHIX MIAXOMIB [0 TMOOYAOBH CXEM YIPABIIHHSA eIeKTpOoOoOIaHAHHAM
aBTOTPAHCIOPTHHUX 3aCO0IB.

OpHuM 13 NMEPCHEeKTUBHUX HANpsMIB PIllIEHHS BHCBITJIICHOT 3a/a4i € BUKOPHCTAHHS
OJTHOJPOTOBOI CXEMH MIAKIIOUCHHS eJIeKTpoobaagHanus. [Ipu nboMy MaioTh OyTH BUKOHaHI
HACTYIIH1 YMOBHU:

— yci eleMeHTH eJEeKTpOOONaJHaHHS MIAKIIOYeHI A0 OJHi€l I[IWHU >KUBICHHS

aBToMoOus (+12 B abo +24 B);

— JIpyTHil MPOBITHUK € Kopryc (Ky30B) caMOro aBTOMOOLIS.

AJne, BUHUKAE MUTAHHI. SKUM YUHOM IPU BHUKOPHUCTaHHI JIMIIE OJHOTO IPOBOJIY
MOXKHAa 3a0€3MEeYUTH KEPyBaHHS BEIUKOI KUIBKICTIO OJHUHHUIB EJIEKTPOOOIaTHAHHS
aBTOTPAHCIOPTHOTO 3ac00y?

Pe3ynomamu 0ocnioxcensb ma ix 062080penus

ABTOpaMH 3alpONOHOBAHI TPU OCHOBHI METO/IM YIPABIIHHS €JICKTPOOOIaHAHHIM 32

JOTIOMOT OO OHOIPOTOBOI CXEMH:
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—  IMITYJIbCHO-TIEPIOANYHUA;
— YaCcTOTHHH,
—  IMITYJIbCHO-KOZOBUH.

CyTHICTh IepILoro, IMITYJIbCHO-TIEPI0IUYHOTO METOly yIpaBIiHHSA
eJIEKTPOOOIaJHAHHSAM 3a JOMOMOIOI0 OJHOIPOBOJOBOI CXEMH, TMOJSIrae y HACTYIHOMY.
[eBnuit mepion (miamason) wacy 7T (Hampukiaa, 1 cekyHaa), 3a JONOMOTOIO IiUTbHUKA
yacToTH po3aumsierbess Ha N BinpiszkiB wacy (moxumBo 100 i 6inbme) tpuBamictio 7/N. Ha
MOYaTKy KOXXHOTO 13 Takux mnepiofiB vacy 7 OJOKOM KepyBaHHS eNeKTpooOIaTHaHHS
bopmyeTbcs  IMIYIbCHUH  CHUTHANl, SAKUH CHHXPOHI3ye poOOTYy BCIX  €JIEMEHTIB
eNeKTPOOOTaJHaHHS ~ aBTOTpaHCHOpTHOrO 3aco0y. Koxken 3 BigpiskiB uwacy 7T/N
3aKpIIUTIOETBCS 32 OKPEMHUM €JIeMEHTOM (CIIOXKMBa4eM) eNeKTPOOOIaHaHHS, HAIPHUKIA,
'SITHH — 3a JIaMIaMy TrabapuTHHX JIIXTapiB, MOCTHH — 3a JamnaMmu ¢ap OJMKHBOTO CBITIIA,
JECATUI — 3a TaMITaMU CTOTI-CUTHAITY, I’ ITASCSTUN — 3@ €JIEKTPOIBUTYHOM IPUBOJLY JI3E€pKall
TolO. 3a MEBHUX OOCTAaBMH, y BUMNAJKY, KOJHM BCl OpraHM KepyBaHHS BHMMKHEHI, cXema
KepyBaHHs (opMye JHIIE CHHXPOHI3yloui immynbcd. Ilpu BKIIIOYEHHI, HAaNpHKIa,
rabapuTHHUX BOTHIB 1 JaTYMKa CUCTEMH TalbMyBaHHs, OJOK KepyBaHHs eeKTpOOoOIaTHAHHAM
y Bigpizku yacy ST/N ta 107/N koxHoro nepiony T dopmye iMIynbCcH, SKi MPSIMYIOTh Ha
3arajibHy IIWHY JKUBIGHHS, 10 SKOI MIiAKIIOYEHI yCi eNeMEeHTH eJIeKTpooOsaHaHHS
TPAHCIIOPTHOTO 3ac00y. Y CBOIO uepry, npuiMaibHi OJOKH J1aMI rabapuTHUX BOTHIB Ta CTOI-
CUTHAJIIB, SIKI MOXKYTh CIIPallbOBYBaTH BUKIIOYHO Yy caMe IIi Bipi3KM 4Yacy, MiJKIIOYaIOTh
JIAMITH JI0 IIWHY KUBJICHHS eNIeKTPOoOoOIaHaHHS.

YacToTHUII MeETOJ BUKOPUCTOBYE MOXKJIMBICTH OJHOYACHOI Iepenadi Mo OJHOMY
ApOTYy CUTHAJIB JAEKUIBKOX PI3HMX YacTOT Ta PO3AUIBHOTO NPHUHMAHHS IIMX CHUTHAIIB 3a
JONIOMOTOI0 BHOIPKOBHX MpHiiMaviB 3 (UIbTpamMH, HAJAIITOBAHUMU Ha pi3Hi yactotu [2]. B
IIbOMY BHIAJIKy KO)KHOMY €JIEMEHTY €JIeKTPOOOIaHaHHS BUAUIIETECS OKpeMa 4acToTa, sKa
dbopMyeThest OIIOKOM YIIPaBIIHHS MPU CIPALIOBAaHHI BIATIOBITHOTO TIEPEMUKAUa, Ta BUIAETHCS
Ha 3arajpHy IIUHY >KUBJCHHA. [logaHi HA MIMHY CUTHAIM DPI3HUX YacTOT CIPUHMAIOThCA
BUOIPKOBUMHU NpUIMaYyaMH, sIKI BMHKAlOTh BU3HAUCHI €JIEMEHTH €JIeKTPOOOIIaHAHHS.

IMIynIbCHO-KOZOBUIT METOJ YHpaBIiHHA €JIEKTPOOOSaJHAHHAM [0 OJHOAPOTOBIM
cxemi mependayae BHUKOPHCTAaHHS KOJOBAaHMX CHUTHANIB, SKI B IMIIYJIbCHOMY BHIJIA[I
MOCIIIOBHO MEPENalOThCsl MO 3arajibHil MuHI )KUBJICHHA. [Ipu 8-u po3psaHoMy KoayBaHHI €

MOXIIMBICTh OTpUMaHHs 256 komoBux komOiHarii. lle mo3Bosisie kepyBaTu BIAOBITHOIO
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KUIBKICTIO €JIEMEHTIB eNeKTpooOnagHanHs, abo 3MiHOIO pexuMiB iX pobotu. Ilpu
BUKOPUCTaHHI  IMITyJbCHO-KOJIOBOTO ~ METOJXYy KOKEH €JEeMEHT  eJIeKTPOoOOIa HaHHs
JIOTIOBHIOETHCSL IEKOJIEPOM, SIKUH CIpUiiMae TUIbKM BU3HAUYEHHWH JJI1 HHOTO KOJ Ta BMHKA€E
BIJIMIOBITHHUI €JIEMEHT €JIeKTPOOOIIaHAHHS.

Bucnosku

[IpencraBineni MeroauM [Uis KepyBaHHS —€JIEKTPOOOJIAAHAHHAM 32  JIOTIOMOTOIO
OJTHOJPOTOBOI CXEMH MIiAKIIOYCHHS €IeKTPO0OIaHaHHS, KOXKEH 3 AKHX Ma€ CBOI IepeBard.
IMmynbCcHO-TIEPiOANYHUN METOJT JO3BOJISIE€ CYTTEBO 3MEHIIMTH CIOKHBAHHS €JIEKTPOEHEprii y
aBTOMOOLTI 32 PaxyHOK IMITYyJIbCHOI MOJaui KMBJIEHHS Ha OKpeMi eJeMeHTH. YacToTHMI
METO/J] JI03BOJIsIE BUKOPHUCTOBYBATH JOCHTH IMPOCTI CXEMHU peanizauii OJOKy YHmpaBiiHHA Ta
npuiiManbHUX OJNOKIB. IMIyNbCHO-KOOBUN METO - ACIIO CKIAIHIMINK y peani3aiii, aine Mae
BHCOKY 3aB0JI03aXHUIIICHICTb.

[IpakTuyHa peamnizamis 3alPONOHOBAHUX METOIIB OOYMOBIIO€ 3HAUHE CHPOIIEHHS
CXEM YIIPaBJIHHSA €JIEeKTpOOOIaHAHHSAM, 3MEHIIyE MaTepialoOEMHICTh 1, SK HACIIiJOK,
3[ICIIEBIIOE CXEMH YIIPABIIHHSA EJICKTPUYHUMHU 1 ENEeKTPOHHUMHM elleMeHTaMu. DYHKIiI0
OJIOKYy KepyBaHHS MOKE€ BUKOHYBATH KOMIT'IOTEp, SKMUMHU ChOTOJHI OONajHaHa OUIBIIICTH
aBTOMOOLTIB a00 AOCTaTHBO JemeBuil KoHTposep BapTicTio 10 100 rpusens. [Ipuitmanbauii
OJIOK /17151 KOSKHOTO 13 3aIPOTIOHOBAHUX METOJIIB CKIAJAETHCS 3 2-3 IHTETrpaIbHUX MIKPOCXEM,
BapTICTh SIKMX B JIEKUIbKA pa3iB MEHINA 32 BapTiCTh aBTOMOOLIBHOT JTAMITH.

OcHOBHa CKJIJHICTh BIIPOBAKEHHS 3alIPOINIOHOBAHUX aBTOPAMHU METOJIB IOJIATAE Y
HEOOXITHOCTI €IMHOTO YHI(IKOBAHOTO MiAXOAy OO0 peanizauii miei mpoOnemu. BaxmuBum
aclieKTOM TaKOXX € OOIpyHTyBaHHS Oi3HEC TPOEKTYy Ta KOMIUIEKCHI BUIIPOOYBaHHS
OJTHOJPOTOBUX CXEM YIPABIIHHS €NEKTPOOOIaTHAHHSAM B pEaJIbHUX YMOBAxX EKCIUTyaTarlii

aBTOTPAHCIIOPTHUX 3aCO0IB.
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B.H. I'opxyn, C.H. bonoapes, K.JI. Illeguenko

Obocnosanue u nymu ycoepuieHCMEOGAHUA CXeMbl IIEKMPOOHOPYOosanus
A6MOMPAHCHOPMHBIX CPEOC 6.

Ilpusedenvl  mamepuanvl  UCCIEO08AHULL  OMHOCUMENbHO — HOBbIX — NPUHYUNOS
NOCMPOEHUsL INEKMPUYECKUX CXeM YAPAGLeHUs 31eKmpoodopyo00o8aHuem aemomoouel,
KOMOopble NO360JSAI0M  NOBLICUMb  UX  HAOEHCHOCHb, YMEHbUUMb 8PeOHOe  GNUsHUe
9NIEKMPOMACHUMHBIX NOEU HA 4el08eKd, YAPOCMUMb OUACHOCMUKY U PEMOHM a8MOMOOUTA.

Kniwouesvie cnoea: 971eKMpooOopyooeanie asmomoous, PEMOHM
97IeKMPO0OOPYO0BAHUs, INEKMPOMASHUMHbBLE NOJA, INEKMPUYECKUe UMNYIbCbL, YIPAsleHue
1eKmpooOopyoosanuem, 610K ynpasieHusl, cxema 31eKmpoobopy008aHusl.

V.N. Gorkun, S.I. Bondarev, K.L. Shevchenko

Justification and ways of improvement of the scheme of electric equipment of
vehicles.

The brought materials over of researches of relatively new principles of construction
of electric charts of management by the electrical equipment of cars, that allow to promote
their reliability, decrease harmful influence of the electromagnetic fields on a man, to simplify
diagnostics and repair of car.

Keywords: electrical equipment of car, repair of electrical equipment, electromagnetic
fields, electric impulses, management by an electrical equipment, CU, chart of electrical
equipment.
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