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BBEJIEHUE

[{enbto QUCHUIUIMHBI SBJISETCS U3YYEHUE CTYAEHTaMU YCTPOICTBA M MPUHIMUIA AEHCTBUS CUCTEM
U arperaTtoB aBTOMOOMJIS, IPAKTUYECKOM OCBOCHMM MOpPAIKA Pa300pKH, COOPKH pPA3IUYHBIX Y3JI0B U
arperaTtoB aBTOMOOWIIA, npuobperenue HaBBIKOB padOTHI CO CJIECAPHBIM UHCTPYMEHTOM U
IIPUCIIOCOOTICHUAMHU.

OTyer MO BHINOJIHEHHOM  paboTe TOTOBUTCA BO  BPEMsS  COOTBETCTBYIOILEIO  3aHATHS,
3aKaH4YMBAeTCs U O(OPMIISIETCS BO BpeMsl CaMOCTOATENbHOM PabOThl M JOJKEH ObITh 3alLIUILIEH B JIHU
KOHCYJIbTAlli NPEnoiaBaTeist Wi BO BpeMs IOCIEAYIOIUX 3aHATHH.

Pabora opopmiisieTcst B COOTBETCTBUU C TPEOOBAHUSMH CTaHAAPTA

OTuer pekoMEeHAyeTCs BBINOJHATH Ha JUcTax (opmata A4 winu Terpaau, B pykonucu. Ha
CoZiep)KaHUU pabOTHl MPOCTABIAETCS OOJBIION IMITAMI C 3allOJHEHHEM BceX rpad), a Ha OCTAJIBHBIX
CTPaHULAX CTABATCS MaJIbl€ IITAMIIBI.

[Tocne 3ammThl pabOTHI MOIIMBAIOTCS B OOIIEH Marke, HA KOTOPOH HAKJIEWBACTCS THTYJIbHBINA
JIMCT 10 yCTaHOBJIEHHOM Kadenpoii hopme.

NimrocTpaliioHHBIH MaTepuall pa3MelaeTcs cpasy Mocje CChbUIOK Ha HETO B TEKCTE, TOJDKEH OBITh
CBSI3aH C TEKCTOM, MpaBWIbHO O(opMIeH (MOAPUCYHOUHAs MOANUCH, HyMepauus, 0003HaueHHe
HJIEMEHTOB | JIP.) U HE COJICPIKaTh JUIIHEH HH(OpMAITHH.

IlepeyeHb nuIaHMpyeMbIX pe3yJbTATOB 00y4YeHUs] MO JHCHUIUIMHE, COOTHECEHHBIX € INIAHHPYEMBbIMH
pe3yJbTaTaMHU 0CBOEHUsI 00Pa30BaTeIbHOM POrPAMMBI

Kon, hbopmymnupoBka Kon, popmynupoBka HHAUKATOPA [Inarupyemsbie pe3ynbTaThl OOyUSHHS 10
KOMIIETEHIIUA JTUCIUTUINHE (MOIYJIIO),
XapakTepU3YIOIIHE 3Tanbl JOPMUPOBAHHS
KOMIICTEHIMH{, NHANKATOPOB
I1K-1 roroBHOCTB K WUJI-11k1 Brageer merogamu I'oTroBHOCTB K PYKOBOJICTBY
PYKOBOJCTBY opraHusanuyu paGor 1o BBIIIOJIHEHUS PabOT 10 TEXHUYECKOMY
BBIMIOIHEHHS Pa0OT IO | rexHUYeCKOMY 0GCIYKUBAHHUIO U 00CITyKMBaHHIO u PEMOHTY
TEXHUYECKOMY PEMOHTY aBTOTPAHCIIOPTHBIX aBTOTPAaHCIOPTHBIX CPEICTB U HX
00CITy’>KHBaHHIO 1 CPEJICTB U MX KOMIIOHCHTOB B KOMITOHEHTOB
PEMOHTY COOTBETCTBUU C TPEOOBAHUSIMU
ABTOTPaHCIIOPTHBIX OpraHM3ali U3TOTOBUTEIEH
CPEACTE H X N-2nk-1 Omnpenensier
KOMIOHEHTOR palnyoHaIbHbIE METOBI
paLMOHAIBLHOTO obecrieueHus
nporecca TEXHUYECKOTO
00CITyKMBaHUS U pPEMOHTa
aBTOTPAHCIOPTHBIX CPEACTB M HX
KOMIIOHEHTOB
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3ausartue 1.

Tema: «Kumaccudukanus, oduiee yCTpoiCTBO U MPUMEHEHHE JIEKTPOMOOMIed 1 THOPHIHBIX
aBTOMOOHMIIEID).

Llesb 3aHATHA — U3YYHUTD KJIacCU(UKALUIO U 00IIIee yCTPOHCTBO aBTOMOOHIIECH.

TEOPETHUYECKASA YACTbH

DNEeKTpUUECKU aBTOMOOMIIb, XOTUM MBI 3TOTO WJIHM HET, SIBJSIETCS 0€3yCIIOBHBIM U HEOTBPATUMBIM
OyAdyuIM aBTOMOOWJIECTPOCHUS, TIPU 3TOM Oyaymum OnuxaimuM. MHOrue npou3BOAUTENU IO BCEMY
MHUpPY BKJIaJbIBAIOT 3HAYUTEIBHBIE CPEACTBA B Pa3pabOTKy 3JIEKTPOMOOWIEH, dYeMy CIIOCOOCTBYET
HEYKJIOHHBIH POCT IIeH Ha HE(PTENPOTyKThl, HEOOXOUMOCTh CHUKEHUS BPEIHBIX BEIOPOCOB OT aBTOMOOWIIA,
a TaKkxKe pa3pa60TKH YCTPONCTB XpaHEHHs! SHEPTHH, TEXHOJIOTHIA YHEPTOMOTPEOICHHS.

B Hacrosimee BpeMsi KpYHMHEMIIMMHU pPBIHKAMH 3JIEKTPHUECKUX
aBromoOmiielt sBisitorest CHIA, fnonus, Kurait u psa eBporneickux crpat
(Opanums, Hunepmannb, Hopeerwms, I'epmanus, BemukoOpurtanus). U3
MIPOU3BOINTENICH AJIEKTPOKAapoB BhIAeNsoTcs komnanuu Nissan (Leaf),
Mitsubishi (I MIEV), Toyota (RAV4EV), Honda (FitEV), Ford (Focus
Electric), Tesla (Roadster u Model S), Renault (Fluence Z.E. u ZOE), BMW
(Active C), Volvo (C30 Electric). Hamia ctpana moka HaXOJUTCS B CTOPOHE U
OT TPOM3BOJCTBA M OT IMOTPEOJICHHS SIEKTPOMOOMIICH, 3a HCKIIIOYCHHEM
pa3paboTok OTAeNnbHBIX 3HTy3uacToB (u3BectHas Lada Fllada He B cuer, oHa mocTpoeHa Ha UMIOPTHBIX
KOMIUICKTYIOIIINX ).

[Ton TEPMHUHOM «JIEKTPUYECKUIA aBTOMOOWIIbY» UITU <«AJIEKTPOMOOUIIBY TOHUMAETCS
TPAHCIOPTHOE CPENICTBO, KOTOPOE MPUBOAUTCS B JBM)KCHUE OJHUM HIIM HECKOJIBKUMH 3JIEKTPUICCKUMHU
nBurarenasimMu. [Ipu 3ToM muTaHue 3JEKTPOMOTOPA MOXKET OCYIIECTBISATHCS OT aKKYMYJISITOPHOI OaTapeu,
COJHEYHOM Oaraped WM TOIUIMBHBIX dJeMeHTOB. HamOombmiee pacmpocTpaHeHHE TOIydHia
KOHCTPYKIIUS 3JIEKTPOMOOMIIS C MUTAaHUEM OT aKKyMYJIITOpHOU Gatapeu.

AKKyMyISITOpHasE Oarapes TpeOyeT peryispHOW 3apsaK, KOTOpas MOXET OCYIIECTBISTHCS OT
BHEIIHUX MCTOYHHUKOB TOKA, yTEM peKylepaluy SHepruu TOPMOXKEHUs, a TaKKe OT reHeparopa Ha OopTy
aneKTpoMoOmIIs. ['eHepaTop MPUBOAMTCS OT JABHUTaTeNsi BHYTPEHHETO CrOpaHMs, HO Takas CXema, 0 CYyTH,
3JIEKTPOMOOHIIEM YK€ HE SIBJISIETCSI, @ OTHOCUTCS K O/IHOM M3 pa3sHOBUAHOCTEN TMOPUIHOIO aBTOMOOMJIS.

Pabora mo co3naHuio 3MEKTpUYECKUX aBTOMOOWJIEN Benercs B JABYX HAIpaBlIEHUSX - pa3paboTka
HOBBIX MOJIeJIeH U afanTanus cepuiHbIx apTomoouieil. [Tocinennee HanpasineHue 6osee NpeAnoYTUTENBHOE,
T.K. MEHee 3aTpaTHoe. BrImyckaemble >IIEKTPOMOOWIM B 3aBUCHMOCTH OT IpeIHa3HAUYEHUS MOXKHO
pa3aeNuTh Ha TPU TPYIIIIHL:

. TOPOJICKHE IEKTPOMOOMIH (Makcumanvras ckopocms 00 100 km/u);
. IIOCCEHHBIC IEKTPOMOOHITH (MAKCUMANbHASL CKOpocmb cebiuie 100 km/4);
. CIIOPTHUBHBIE IEKTPOMOOHITH (Makcumanbras ckopocms ceviuie 200 km/u).

YCTpoHCTBO JIEKTPHYECKOT0 AaBTOMOOMJISI

B ornuume or aBTOMOOWIIS C JBUTATENEM BHYTPEHHEIO CrOpaHus 3JIEKTPOMOOWIIb MMeeT Oosee
MPOCTYI0 KOHCTPYKIMIO, BKIIOYAIOIIYI0 MUHUMAJIbHOE KOMUYECTBO IBIDKYIIUXCS YacTed, a 3HAUUT Oolee
HaJEXKHYIO.

OCHOBHBIMH ~ KOHCTPYKTHUBHBIMH  JJIEMEHTAMH  JJIEKTPUYECKOTO  aBTOMOOWIIS  SIBIISFOTCS:
aKKyMyJIITOpHas OaTapes, 3JIEKTPOJIBUraTellb, TPaHCMUCCHS, OOPTOBOE 3aps/IHOE YCTPOMCTBO, MHBEPTOD,
peoOpa3oBaresb MOCTOSTHHOTO TOKA, ANIEKTPOHHASI CHCTEMa yIPaBICHHUS.

) 19

Cxema 3JIeKTpHYECKOro aBTOMOOIIS

TaroBass akkyMyJsiTopHas Oarapesi oOecrieunBaeT IUTaHUE

\ 21 TR w | anekTponBurarens. Ha snexktpomoOuiie, B OCHOBHOM, UCHOIb3YIOTCS JTUTHIA-

& Ll G | MOHHAsI aKKyMYJIsiTOpHasi OaTapes, KOTOpas COCTOMT M3 psAa COCTUHEHHBIX
! E) ' TI0CIIEIOBATENBHO monmyneil. Ha BbIXoge akKyMynsaTOpHOW OaTapeu
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CHUMAaeTCs HampsbKeHHe MoCTOssHHOro Toka mopsiaka 300B. EmkocTs OaTapenm noimKHAa COOTBETCTBOBATH
MOIIHOCTH 3JI€KTPOABUTATENS.

OnHUM U3 OCHOBHBIX 3JIEMEHTOB DJIEKTPOMOOWIISL SIBISIETCS 3JIEKTPOABUIaTe/b, KOTOPBIH CIYKUT
JUISL CO3/1aHUsI HEOOXOIUMOTO ISl IBMXKEHUS KPYTSIIEro MOMEHTa. B KauecTBe TATOBOTO 3JIEKTPOIBUTATEIS
UCIOJIB3YIOT Tpex(da3Hble CHUHXPOHHBIE (ACHHXPOHHBIC) OSJIEKTPUUYECKHE MAalIMHBl MEPEMEHHOTO TOKa
MoIHocThi0 OT 15 mo 200 u OGonee xkBr. B cpaBHenun c¢ JIBC snexTpoaBurarenb HUMEET BBICOKYIO
s dextuBHOCT, U MeHbIMe notepu sHepruu. KIIJI snexrponsurarens cocrapuser 90% mnpotus 25% y
JBC.

OCHOBHBIMHU IPEUMYILIECTBAMU JIEKTPOJIBUTATENS SBIISIOTCSA:

. peanm3anys MaKCUMaJIbHOTO KPYTSILEr0O MOMEHTA BO BCEM JIMAINIa30HE CKOPOCTEH;
. BO3MOXKHOCTH pabOTHI B IBYX HAIPaBICHHUIX 0€3 JOMOTHUTEIBHBIX YCTPOICTB;

. IIPOCTOTA KOHCTPYKLUH, BO3AYIIHOE OXJIAKICHUE;

. BO3MOXKHOCTH pabOTHI B pEKUME TeHepaTopa.

B psne KOHCTPYKIUME 31€KTpOMOOMIEH HCIONb3yeTcs HECKOIBKO DIIEKTPOJBHraTeieil, KOTOpbIe
MPUBOASAT OTAEIBHBIE KOJIECA, YTO 3HAYUTEIHHO MOBBIIIAIOT TATOBYI0 MOIIHOCTH TPAHCIIOPTHOTO CPEJICTBA.
DNEeKTpOJABUTaTENIb MOXET OBITh IMOMEIIEH HENOCPEJICTBEHHO B KOJECO aBTOMOOMJISA, COKpamas [0
MUHHMYMa TpaHcMmuccuio. Ho Takas cxema 3JIeKTpOMOOWIIS YBETMYMBACT HEMOIPECCOPEHHBIE MACChl H
YXYAIIAeT YIPaBIIeMOCTb.

TpancMmuccusi 3J1eKTPOMOOHJISA JOCTATOYHO NPOCTa U Ha OOJBIIMHCTBE MOAENEH IpefcTaBiIeHa
OJTHOCTYIIEHYATHIM 3y04YaThIM PETYKTOPOM.

BopToBoe 3apsiiHOe YyCTpPOWCTBO MO3BOJISCT 3apsDKaTh aKKyMYISITOPHYIO Oarapero OT OBITOBOM
AIIEKTPUIECKON CETH.

HNuBepTop npeodpaszyeT BBICOKOE HAIPSDKEHHE IMOCTOSHHOTO TOKAa aKKyMYJATOpHOW Oaraped B
Tpex{a3Hoe HaNpsHKEHNE IEPEMEHHOT0 TOKa, HEOOXO0MMOE /ISl TUTAHUS AJICKTPOIBUTATEIIS.

IIpeodpa3oBaTeib NOCTOSTHHOT'O TOKa 00ecleunBacT 3apsIKy JIOTIOTHUTEITLHON
JIBEHA/ILATUBOJITOBOW aKKyMYJISITOPHOH OaTaped, KOTOpas HCIOJb3yeTCs JUIS TNHTAHUS Pa3IUYHBIX
HOTpeOUTENeH AIEKTPOIHEPTUH (ICKTPOYCHINTENb PYJICBOIO YNPABICHUSA, 3JIEKTPUUYECKUIl OTONMUTEID
caJIoHa, KOHJMIIMOHEP, CUCTeMa OCBEIICHUs], CTEKJIOOYNCTUTEIH, ayIMOCUCTEMA U JIp.)

DJIEKTPOHHASI CUCTEMa YNPaBJIEHHS BBITIOJIHACT B DJIEKTPUYECKOM aBTOMOOMIIE HECKOJIBKO
(GyHKIMH, HalIpaBJIEHHBIX Ha obecrieueHre 0e30MacHOCTH, YHeprocoepexeHne 1 KoM(popT MaccCaKupoB:

L] YIpaBJICHUEC BBICOKUM HAITPSXKCHUCM,

. peryaupoBaHUE TSITH;

L] oOecrieueHne ONITUMAJIBHOTO pPEKUMa IBUKCHUA
. yIIpaBJICHUE TIJIABHBIM YCKOPEHHEM;

. OLICHKA 3apsijia aKKyMyJIITOPHOH Oarapew;

. yIIpaBJICHUE PEKYIEPATUBHBIM TOPMOXKECHUEM;

. KOHTPOJIb MCITOJIb30BaHMSI SHEPTHH.

KoHcTpykTuBHO cHucTemMa OOBEIMHSET psii  BXOAHBIX JIATYMKOB, OJIOK  YIpaBlE€HUS H
WCIIOJIHUTEJIbHBIE YCTPOICTBA PA3IUYHBIX CUCTEM JIEKTPOMOOHUIIS.

BxoaHbple JATYMKH OLCHMBAIOT I[OJIOXKEHHWE IME€JaJd rasa, Iefald TOpMO3a, CeJleKTopa
MEePEKITIOUCHUS TIepe/iay, JTaBJICHHE B TOPMO3HOM CHCTEME, CTETIEHb 3aps/ia aKKyMyJsITOpHOUM Oatapen. Ha
OCHOBAHMU CUTHAJIOB JIATYMKOB OJIOK YIpPaBIeHHsS 00ECHEeUMBAET ONTHUMAJIbHOE JJIs1 KOHKPETHBIX YCIOBUH
IBUKEHHE 3JeKTpoMoOuss. OCHOBHbIE NapaMeTpbl paboThl 3IeKTpoMoOWiIs (MOTpelsieHue >SHEepruw,
BOCCTAQHOBJICHHE SHEPrHH, OCTATOUHBIA 3aps]] aKKyMYJSATOPHOH Oaraper) BH3yalbHO OTOOpa)KaloOTCS Ha
TaHeu TPUOOPOB.

IKCIIyaTanus 3J1eKTPOMOOHIs

HecmoTpss Ha BHelIHee CXOJACTBO M AHAJIOTMYHBIE OpraHbl YIpaBJIEHUS, OSKCIUIyaTalus
JIEKTPOMOOMIISL CYIIECTBEHHBIM O0pa3oM OTJIMYAETCS OT OKCIUTyaTallud aBTOMOOWISL € JABHraTeieMm
BHYTpeHHero cropanus. MIMeHHO 3KcrulyataliioHHBIE MPOOJIEMBbl CIACPKUBAIOT MACCOBOE MCIIOIb30BaHUE
3JIEKTPOMOOMIIS, CPEAN KOTOPBIX:

. BBICOKAs CTOUMOCTb;
. OorpaHu4eHHasi aBTOHOMHOCTb;
. 3HAYUTEIILHOE BPEMS 3apsJia aKKyMYJISITOPOB.

BbICOKYI0 CTOMMOCTHL aBTOMOOWJISI BO MHOTOM OIPEACTSeT II€HAa aKKyMYJSTOpHOW Oatapewu.
Hecmotpsi Ha oTnMYHBIE SKCILTyaTallMOHHBIE XapaKTEPUCTUKU, JIMTUN-MOHHAs aKKyMyJsTopHas Oarapes
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OYCHBb JIOporas B MPOU3BOACTBE M TIOMHMO 3TOTO UMEET OTpaHUYCHHBIA pecypc (5-7 neT). DTo 3acTaBisieT
pa3pabaThiBaTh HOBBIE HWCTOYHUKH TOKAa (MONIUGHblE JileMeHMmbl), CHOCOOBl XpAaHEHWS SHEPTUU
(cynepronoencamopwi, maxosuxu), COBEPIUICHCTBOBATh KOHCTPYKIIMIO TATOBBIX aKKyMYJISTOPHBIX Oarapei
(rumuii-nonumepmvie akKymyasimopot).

Tekymiue pacxojbl Ha COJAEPXKAHHUE DJICKTPUUYESCKOTO aBTOMOOWIIS 3HAYMTENLHO HIDKe (B 3-4 pasza)
pacxonoB Ha cojaepkanue aBromoouis ¢ JIBC u 3aBUCAT, B OCHOBHOM, OT CTOMMOCTH 3JIEKTPOIHEPTHH.
DKcIUTyaTanus JIeKTPOMOOWIIS SKOHOMUYECKH BBITOJIHA B CTpaHaX, TJI€ MPOU3BOJICTBO JJICKTPOIHEPTHH B
MEHBIIIEH CTENeHN 3aBUCUT OT UCKOIAeMOT0 TOIUIHBA.

OnHa M3 caMbIX CEpPhEe3HBIX MPOOJIEM SKCIUTyaTallMd SJICKTPOMOOMIIS €ro HEBBICOKAsl CTeNeHb
aBTOHOMHOCTH. BenmumHa mpoOera 31eKTpoMoOMiIsl 0e3 MOI3apsKH 3aBUCHT OT MHOTHUX (DaKTOPOB:
E€MKOCTH aKKyMYJSTOPDHOH Oarapeu, XapakTepa W YCIOBHH JBWXKCHHS, CTWJISA BOXJIEHUS, CTEICHH
WCIIOJIb30BaHUsI BCIIOMOTATEIBHBIX CHCTEM. B HacTosiee BpeMsi CpeAHsisi NAIbHOCTh HWCIOJIb30BAHUS
AJIEKTPOMOOMIIA cocTaBisieT nopsaaka 150 km npu ckopoctu amxkenus 70 km/4. [Ipu nBrxennu ¢ 60mbei
CKOpOCTBIO, MPOOET PEe3KO YMEHbIIAeTcs, Hampumep, npu ckopoctu 130 km/4 (HOpMasbHas ImIocceiHas
CKOpOCTh) OH cocTaBisgeT yxke 70 kM. VIMEHHO MOATOMY O3JIEKTPOMOOWIb B OOJBIIMHCTBE CBOEM
MO3UIIMOHUPYETCS KaK TPAHCIIOPTHOE CPEJICTBO ISt TOPOJICKUX MOE3/I0K.

CoBpeMeHHbIE TEXHOJIOTUHU MTO3BOJIAIOT YBEIMUUTh CTENIEHb aBTOHOMHOCTH 3J1eKTpoMoous A0 300 u
OoJiee KM, Cpelld KOTOPBIX CIIEAYeT OTMETUTh CUCTEMY PEKYIIePaTUBHOTO TopMoxeHus (Bo3Bpariaet 10 30%
3aTpayrMBaeMOil SHEPrur), aKKyMYJISTOPHI MOBBIIIEHHOW €MKOCTH, DJIEKTPOHHAsT ONTUMH3AIMS MPOIECCOB
JIBYDKCHHUSL.

Heorsemnembim aTpudyTOM 9KCILTyaTaluu AIIEKTPOMOOHIIS SIBIISICTCS
HEOO0XOJMMOCTh IEPHOAHYECKOH 3apsiIKNM aKKYMYJSATOPHOH 0aTapeW, KOTOpas 3aHUMAacT MHOI'O
BpeMmeHu. Penienne nanHoN po0IeMbl peau3yeTcs 0 HECKOIBKIM HaIPaBICHUSM:

. HOpMAbHAA 3aPAOKA AKKYMYAAMOPpHOoU oamapeu (OCYIECTBISETCS OT OBITOBOM
AIIEKTPHUYECKON CETH MOLTHOCTHIO 3-3,5 KBT, mpeamnonaraer ycTaHOBKY Ha 3JIEKTPOMOOHIIE CIICIIUATEHOTO
3apsIHOTO YCTPOMCTBA, IPOJIOJDKUTEILHOCTD JI0 TIOJTHOM 3apsKu OaTaper COCTaBIISIET 8 4acoB);

. YCKOpEeHHAaA 3apa0Ka aKKymMyaamopHou 6amapeu (IPOU3BOIUTCS HA CHEIIUATBHBIX
CTaHIUSAX MOIIMHOCTHIO J10 50 kBT, mpogomxkuTenbHOCTD 3apsiaku 10 80% emkocTu O6arapeu coctasiser 30
MHIyT);

. 3aMeHa Pa3PANCEHHOU AKKYMYIAMOPHOU damapeu Ha 3apasceHHy0

Ooamapero (BBITIOTHSIETCS aBTOMATHYECKH Ha CHEIUATBLHBIX OOMEHHBIX CTAHIUSAX ).
Peanuzanus ykazaHHBIX HampaBleHUI TpeOyeT pa3BUTUS HHPPACTPYKTYPHI (3apSTHBIX U OOMEHHBIX
CTaHIIM{, MECT MAPKOBKH), CTAHJAPTU3AUN TEXHUUECKUX PEUICHUH, pa3pab0TKH MpaBUI sl TOCTABIIIMKOB

YCIIYT.

OBOPYJIOBAHUME U MATEPUAJIbBI
1. Y4yeOHble MakeThl IaCCH aBTOMOOWIISI C pa3pe3HbIMU arperaTaMi 1 MexaHu3MaMu B cOope;
2. YueOHble MaKeThl MEXaHU3MOB, TPUOOPOB U CHCTEM aBTOMOOMIIS;
3. Il;makaTtel ¥ cXeMBI MEXaHU3MOB U CHCTEM aBTOMOOUIICH;
4. O6pa31bl OTJENBHBIX Y3JI0B U JIeTalleil aBToMOoOUIIei;
5. KnaccudukanmoHHbIE CXEMBI.

YKA3AHMUS 110 TEXHUKE BE3OITACHOCTH

N3yunts Mepsl 6e30macHOCTH B «JIabopaTOpuu KOHCTPYKIIMHU U YCTPOICTBA aBTOMOOUIIEH».
3AJAHUA

1. U3y4utsh 001y10 KiIaccuPuKANMIO JJETKOBbIX aBTOMOOUIIEH

U aBTOOYCOB 110 HA3HAYECHUIO.

2. N3yunth Kiaccu(UKAILUIO JIETKOBBIX aBTOMOOMJIEH MO THITY Ky30Ba U ONUCATh OCHOBHBIE THUIIBI
KY30BOB.

3. M3yuuts oOuryro KiacCH(pUKAIMIO TIPY30BbIX aBTOMOOWJIEH M OXapaKTepU30BaTh TI'PY30BbIE
MIPUILIETIBI U MTOTYIPULIETIBL.

4. V3yunthb knaccu(uKanuio aBTOMOOMIIEH 0 OCHOBHOMY TEXHHUYECKOMY IapaMeTpy.

5. U3y4nTh NOpPsIIOK MHAEKCAIMN aBTOMOOMIIBHOTO OJBUKHOT'O COCTaBA.
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6. N3yunts ob11€e yCTpOHCTBO aBTOMOOHUIIEH.
7. Onucatb 00LIYI0 KOMIIOHOBKY aBTOMOOHIIEH.

COILEPKAHHUE OTYETA
[TuceMenHas yacTh (OTYET) COCTOUT U3 CIIEAYIOUINX ITYHKTOB!
1. Tema naGopaTtopHOii pabOTEI
2. Pasnen
3. Llens paboTbl
4. CopeprkaHue oTyeTa:

- JlaTh 0011y10 KJIacCH(PUKALNUIO JIETKOBBIX ABTOMOOWIIEH 1
aBTO0OYCOB 110 HA3HAYCHUIO;

- JaTh knaccuuKaIio JIETKOBBIX aBTOMOOMIICH 110 THITY Ky30Ba M ONTUCAaTh ~ OCHOBHBIC THIIBI
KY30BOB;

- Jlate oOmiyro kimaccuuKamuio TPY30BBIX aBTOMOOWIICH W OXapaKTepU30BaTh T'PY30BBIC
MIPUILICTIBI U MTOTYTPULICTIBI;

- latp kmaccuuKamnmio aBTOMOOUIICH 110 OCHOBHOMY TEXHUYECKOMY TTapaMeTpy;

- Onucath NOPSAOK UHIEKCAIIUU aBTOMOOUIIBHOTO MOABHKHOTO COCTaBa;

- Onmcatp o01ee yCTpoiicTBO aBTOMOOUIICH;

- Onucath O0IIYI0 KOMITIOHOBKY aBTOMOOMIIEH.

5. KoHTposibHBIE BOIIPOCHI

6. IlpakTrnueckas pabora

7. BcroMorarenbHbI MaTepra

TpeGoBanus K coJep:KaHUIO 0TUYETA

OTyeT JOMKEH COACPIKATh MOAPOOHOE OMUCAHUE OTACIbHBIX MEXaHU3MOB M CUCTEM aBTOMOOMIISL.
[IpuBoauTCS HEOOXOAMMBIM WILTIOCTPAIIMOHHBIM MaTepuan B BHAE PHUCYHKOB, IpadUKoB W TaOmwil,
JOTIOJIHSIOIINI U Pa3bsICHAIOIIMN TEKCTOBYIO YaCTh OTUYETA.

OnucaHuio KOHCTPYKIIMKM TOTO WM MHOTO 3JIEMEHTa aBTOMOOWJIS MPEAIIECTBYET U3TI0KEHUE €To
Ha3HAYCHHS U CBSI3H C OCTATHHBIMH Y3JIaMHU.

3mech ke MOTryT OBITh YKa3aHbl aHAJIOTH, MPUMEHSEMble Ha JAPYTUX aBTOMOOWIAX WX
OTJINYUTEIbHBIE OCOOCHHOCTH, HEAOCTATKHU U MPEUMYIIIECTBA.

Oco0oe BHUMaHHE YIENSIeTCS pa3fely IMOCBSIIEHHOMY pa30opke M cOOpKEe OTAEIbHBIX Y3IIOB.
MoryT OBITh TPEACTABICHBI OCHOBBI OOCTYKMBAHHUSI U PEMOHTA pa3OMpaeMbIX Y3JIOB, MPUYUHBI HX
HEUCIIPAaBHOCTEH.

NnmrocTpalimoHHBIA MaTepual KeaaTeIbHO BBIMOIHATD «OT PYKW», T. K. 3TO MO3BOJIIET CTYJECHTY
Ty4iie pa3o0paThCsi B KOHCTPYKTUBHBIX OCOOCHHOCTAX U3Y4aeMBIX y3IIOB.

B 3akmroueHun 1O KaxkIoW paboTe MOJDKHBI OBITh CHeJaHbl BBIBOABI O HAJEKHOCTH U
paboTOCTIOCOOHOCTH OCHOBHBIX 3JIEMEHTOB H3y4aeMbIX B JaHHOUW paboTe. CiemyeT MOAYEPKHYTH UX
HEJIOCTaTKH M JIOCTOMHCTBA, 37I€Ch K€ MOTYT OBITH C€IaHbl BBIBOJIBI U MPEIIOKEHUSI 00 0COOEHHOCTSIX
pa30opKku U COOPKHU OTIENBHBIX Y3JIOB.

KOHTPOJIBHBIE BOITPOCBHI

1. JTate o6miyio k1accudpuranuio djeKTpoModuIIeii
2. Jlate kiaccudukammio THOPUIHBIX aBTOMOOMIIEH
3. OCHOBHBIMH MPEUMYIIIECTBAMH JIEKTPOIBUTATEINS SBISIOTCS
4. JrcniryaTauus dJIeKTPOMOOuJIst
5. TpancMuccHst 31eKTpOMOOKIISL.



3ansrtue 2.
Tema 2. «JyieKTpUYeCKHE U THOPHUIHbIE YJHEPreTHYecKNe YCTAHOBKID)

Leab padoThI: 3aKpenuTb TEOPETUYECKHE 3HAHMS MO KOHCTPYKLUSAM M PabOTE 3IEKTPUUYECKUX U
THOPUIHBIX SHEPTETUYECKUX YCTAHOBOK aBTOMOOUIICH.

TeopeTnueckasi 4acTh
2.1.1. KoMnoHOBKAa 3JIEKTPOMOOHJIeH

3a nocnenuue 100 neT npUHIMIIHANBHAS cXeMa 3JIEKTPOMOOUIIS TPAKTUYECKH HE MOMEHsIach (pHcC.
1).

Taroprie daTapen

sojseioeisnjse

Baok DaeKTpo
yIpaB/IeHHA| | IBHraTedD

selev|es|oe
Taroeble GaTapen
Puc. 1. KommnonoBouHas cxema AIEKTPOMOOHIIS

CunioBass yCTaHOBKa COCTOUT M3 TPEX OCHOBHBIX JJIEMEHTOB: TSTOBBIX BBICOKOBOJIBTHBIX
aKKyMYJIITOpHBIX OaTapel, Oj0ka ympaBieHUs U dJeKTpoABurareis. biok ynpaBieHus, B 3aBUCUMOCTH
OT TOJOKEHHUS YIPABJISIOUMX OPraHOB BOJUTENS, PEryJUPYET MOAauy 3JIEKTPOIHEPTHU OT TATOBBIX
Oatapeli Ha mpuUBOJ AyeKkTpoaBuratens. [lpu 3ameieHHM aBTOMOOWIIS TEPEKIIIOYaeT JBUTATENh B
TeHEepaTOPHBINA PEKUM, OOECTIeUnBas PEKyIepauio KUHETHYECKOM YHEPTUH.

B COBPEMCHHBIX 3J'I€KTpOMO6I/IJ'I$IX TakKast npocreﬁmas{ KOMITOHOBKa AOIIOJHACTCA Y3JIOM 3apsaiKu
OaTapeif, TOMOJHUTEIbHBIMH HCTOYHUKAMHU TTUTAHUS, 3aIUTHBIMH YCTPOWCTBAMH H T.1. (pHUC. 2)
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Puc. 2. briok-cxema COBPEMEHHOTO AJIEKTPOMOOHIIS

CoBpeMeHHBIN 3JeKTpOMOOUIIL BKIIFOYaeT B cels: 1 — 3apsaHoe YCTpOWMCTBO, 2 — YCTPOMCTBO
3aIUTH; 3 — TATOBYIO aKKYMYJSITOpDHYIO Oartapero; 4 — OJIOK ympaBleHUS; 5 — BCIIOMOTATEIbHYIO
aKKYMYIIATOpPHYIO Oarapero; 6 — cHCcTeMy KJIMMAaT-KOHTPOJISI CajoHa; 7 — JIEKTPOHHBIM KOHTPOJUIEP
AIIEKTPOIBHUTATENS; § — DIEKTPOABUTATENh; 9 — MEXaHUYECKYIO TpaHCMUCCHIO; 10 — opraHbl yrpaBieHuUs
aBTomoOmieM; 11 — kojeca aBTOMOOWIIS.

3apsaonoe ycmpoiicmeo. OO0ecniednBaeT TOJKIIOUYCHHE JJICKTPOMOOMISI K  DJIEKTPOCETH,
npeodpa3yeT IMepeMEeHHOe HAmpsDKEHUE B TOCTOSHHOE I 3apsija TATOBBIX M BCIIOMOTATEIbHBIX
aKKYMYJISITOPHBIX Oarapeii.



Yempoiicmeo 3awpumer.  brox pene u  mpenoxpaHuTened, KOTOpPbIE BKIIOUEHBI MEXAY
aKKyMYJIATOPHOH Oarapeeit u NOTPEOUTEISIMH.

Bcnomozamenvnaa  akkymynamopuas  oamapes. OObYHO wWMeeT HampsbkeHue 12B.
ObecnieunBaeT pabOTy BCIOMOTATENbHBIX YCTPOMCTB C MAJIBIM OTPEOIEHUEM YHEPTUHU (OCBETUTEIBHBIX
pUOOPOB, TaHeTn pruOOpPOB, CTEKJIONOTbEMHHUKOB, u T.J.)

Cucmema Kiumam-Konmpona caaona. Snsercs mnorpeOuTeneM ¢ OONBIIMM  PacxooM
ANEKTPOIHEPIMH M OOBIYHO MHUTAeTCsl OT TAroBbIX Oarapeil. CoOCTOMT U3 KOHAMIIMOHEpA H
AJIEKTPOOTOIHUTEIIS.

Dnexmponnulii KoHmpoanep  3J1eKmpooguzames. s ynpaBineHuss — TATOBBIMH
ANEKTPOABUTATEISIMU HEOOXOAMMO H3MEHSITh OOOpOTHI JBUTATENss M KPYTAIIMA MOMEHT Ha Baly B
COOTBETCTBUM C BO3JCHCTBUSMHU BOJMUTENS W HM3MCHSIONIMMUCS YCIOBHSIMH JIBIDKCHUS, OTPAaHUYMBATH
MaKCUMaJbHBIA TOK. {7 3TUX 1enel HMCHOJb3yeTCs SJIEKTPOHHBINM KOHTPOJUIEP AJIEKTPOABHUraTels,

KOTOPBIi JTOJKEH o0ecrneunBaTh:
- IJIaBHOE peryiupoBaHue 000poTOB JBUTATEIIS,
- pekyneparus SHEPTrUu npu TOPMO>KCHUH;
- 3almTa oT Meperpy3oK u Teperpena,
- pesepc.

dnekmpoosuzameny. B >1eKTPOMOOWIAX MCHOIB3YIOTCA 3JIEKTPOIPUBOABI IMOCTOSHHOIO U
MEPEMEHHOTO TOKa. B MpHBOAAax IMOCTOSHHOTO TOKa HCIOJB3YIOTCS TPAJUIIMOHHBIE KOJIIEKTOPHBIE
JIEKTPOJBUraTeId C IOCIEeN0BaTeIbHbBIM BO30YyxkaeHHeM. OOOpOThl PETYIUPYIOTCS C IOMOILIbIO
UMIYJIBCHBIX TpeoOpa3oBaTelieil TOCTOSHHOTO HANpsHKeHHS. B OECKOJUIEKTOPHBIX — JIBUTATENAX
MOCTOSTHHOTO TOKa 3HAYUTEIIHHO CHIKACTCS HEOOXOAUMOCTD B 00CITy)KMBaHHH.
Tpexdas3nple acHHXpOHHBIC BUTATENH TEPEMEHHOTO TOKa HEJIOPOTH, MPAKTUYECKH HE HYXITAIOTCS B
oOcimyxuBaHuH. JIIi WX yIOpaBieHUs HYXHBI CIIOXKHBIE Tpex(daszHble WHBEPTOPHL, (OPMHUpYIOLIHE
HanpsHKCHNE MepEMEHHOMN 9aCTOTHI.

Mexanuueckaa mpancmuccus (UCTIOJIB30BATHCS NMPH HEOOXOAUMOCTH COBMECTHO C HEKOTOPHIMHU
BUJIaMU 3JIEKTPOJBUTATENIEH ).

2.2 TUBPUJIHBIE SHEPTETUYECKHAE YCTAHOBKH ABTOMOBWIEN
2.2. 1. O0mue cBeieHUs1 0 THOPUAHBIX JHEPIreTHYECKNX YCTAHOBKAX

['uOpuHBIM aBTOMOOHUIIEM HA3bIBAETCS TPAHCIIOPTHOE CPENICTBO, IPUBOUMOE B IBUIKEHUE C
MOMOILBIO THOPUHOM CUIOBOM ycTaHOBKH. OTIMYUTENBHON 0COOEHHOCTBIO THOPUTHOM CUIIOBOM
YCTaHOBKH SIBJISIETCS MCIIOJIb30BaHUE ABYX U 00Jie€ HICTOYHUKOB HEPTUU U COOTBETCTBYIOLIUM UM
JBUraTenei, mpeodpasyomux YHEPTUI0 B MEXaHUUECKYIO paldoTy.

Hecmotpst Ha MHOrO0OOpa3ne HCTOYHMKOB YHEPTUHU (TETIOBas SHEPIUs OEH3MHA WM TU3€IbHOTO
TOIINBA, DJIEKTPOIHEPT U, FHEPTHS CKATOIO BO3yXa, SHEPIUs CXKATOrO CKMKEHHOTO rasa, COJHEYHas
SHEPrus, SHEPTUs BETpa U Jp.) B MPOMBIIUIEHHOM MacuTade Ha TMOPUIHBIX aBTOMOOMIISIX MCTIONb3YeTCs
KOMOWHAIMsI IBUTaTelIs BHYTPEHHET0 CrOPaHus U 3JIEKTPOIBUTaTesl.

['maBHOE MpeuMyIEecTBO THOPUIHOTO ABTOMOOMIIS 3aKJIFOYAETCS B CYLIECTBEHHOM COKPAIllEHUU
pacxojia TOIJIMBA U BEIOPOCOB BPEIHBIX BEIIECTB B aTMOCHEPY, KOTOPOE TOCTUTAETCS:

e coryacoBaHHoi padote [IBC u anekTpoaBuUraTens;

e IpPHUMEHEHHEM aKKyMYJISITOPOB OOJIBIION €MKOCTH;

e  HCIOJb30BAHUEM DHEPTHH TOPMOXKEHHUS, T.H. PEKYNIEPATUBHOE TOPMOKEHHUE, IPeodpasyrolee

KMHETUYECKYIO SHEPTHUIO IBUKEHUS B JIEKTPOIHEPTHUIO.

HeoOxoaumo oTMeTHTD, 4TO Oonbiinii 3P ekt oT THOPUAHBIX aBTOMOOMIIEH Habr01aeTcs npu
JBM>KEHUH B TOPOJICKOM IMKJIE, KOTOPBINA XapaKTepH3yeTCsl YaCTbIMM OCTAaHOBKaMHM, pabOTON B pexnMe
xoJoctoro xoaa. [lpu qBukeHnH ¢ HOCTOSTHHON BBICOKOM CKOPOCTbHIO (3arOpOHBIN IIUKI) THOPUABI HE
Tak 3QPEeKTUBHBI.

2.2.2. CxeMbl THOPUAHBIX CUJIOBBIX YCTAHOBOK
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B 3aBucuMOCTH OT XapakTepa B3auMOJIEHCTBUS ABUTaTENsl BHYTPEHHETO CTOPaHUs U
ANEKTPOABUTATEINS PA3INYAIOT CICIYIOIINE CXeMbl THOPHIHBIX CHIIOBBIX YCTAHOBOK: TIOCIIEIOBATEIIbHAS,
napajuieNibHas, mociae10BaTeNIbHO-TIapaljieIbHas.

IHocnenoBaTenbHasi cxema rHOPHIAHOTO ABTOMOOWJISA

HpI/I HOCHCHOB&TGHBHOﬁ CcXeMe aBTOMOOUIIb MPHUBOAUTCA B ABUIKCHHUC OT SJICKTPOJABUTATCIIA.
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Puc. 3. [IpyHuunuansHas cxema ruOpUIHON MOCIEA0BATEIbHONW CHIIOBON YCTAHOBKHU.

[Tpu Takoit cxeme [IBC ucmonb3yeTcss TONBKO UiS MPHUBOJA TeHepaTopa, a BbIpadaThiBaeMas
MOCJICIHUM DJIEKTPOIHEPTHUS 3apsHKaeT AaKKyMYJISTOPHYIO Oarapelo W TMHTAaeT DJIEKTPOIBUTATEINb,
KOTOpBIM W Bpalaer BeAyIIHe Koyeca. JTO H30aBiseT OT HEOOXOJMMOCTH B KOpPOOKe mepenad u
cueruieHuu. JJis moa3apsaaku akKyMyJsiTopa TakyKe HCIOJIb3yeTCs peKynepaTuBHOE TopMmoskeHue. CBoe
Ha3BaHUE CXEMa MOJIy4YHJia IOTOMY, YTO OTOK MOIIHOCTU MOCTYNAET Ha BEIyIIHE KOJeca, MPOXOAs Pl
MOCJIeIOBaTeNbHBIX TpeoOpa3oBanuii. OT MexaHW4YecKoW »dHepruu, BbipabareiBaemoit JBC B
ANEKTPUYECKYI0, BhIpabaThIBAEMYI0 T€HEPATOPOM, U OMSATH B MEXaHMUYECKyr0. [Ipu »TOM 4acTh sHepruu
Hen30exxHO Tepserca. [locmenoBaTenbHBIM THOPU O3BOJIsAET Hcnoiib3oBaTh [IBC mamoit mMomiHocTH,
MpUYeM OH TOCTOSHHO paboTaeT B auamnazoHe MmakcuManbHoro KIIJI, umm ke ero MOXKHO COBCEM
orkmtouuTh. Ilpu otkmouenun JIBC osnektpoaBurarens W OaTtapes B COCTOSHHUH OOECIEYUTH
HEO0OXOIMMYI0O MOIIHOCTh Ui ABMKeHus. [lostomy onu, B omimuue ot [IBC, momkHbl ObITH Oonee
MOIIHBIMH, a, 3HAYUT, OHU MUMEIOT M OOJIbIIyI0 cTouMOocTh. Hambomnee spdexTruBHa mocienoBaTenbHas
CXEMa IMpUu ABUIKCHHUU B PEIKHUME YACTBIX OCTAHOBOK, TOpMO)KeHI/Iﬁ n YCKOPCHHﬁ, JOBMXCHHUU Ha HU3KOHI
CKOpPOCTH, T.€. B ropojie. [103ToMy HCTIONB3YIOT €€ B TOPOJCKUX aBTOOYycaxX M JPYTUX BHJIaX TOPOJCKOTO
Tpancnopta. [lo TakoMy npuHIIUITY pabOTalOT Takke OOJBIITNE KapbePHBIE CAMOCBAJIBI, T/I€ HEOOXOMMO
nepenaTh OOMBIION KPYTSIIUYA MOMEHT Ha KoJieca, M He TPEOYIOTCS BBICOKHUE CKOPOCTH JIBUYKEHUSI.

B rubpugHom aBTOMOOHMIE C TOCIIEIOBATEIHHOM CXEMOW CHUJIOBOM YCTaHOBKH, KaK MPAaBHIIO,
MPEeAYyCMATPUBAETCS BOBMOXKHOCTh MOJKIIOUEHHUS K SJIEKTPUYECKON CETU N0 OKOHYAHMM Moe3aku. Takue
aBTOMOOMIM HOCAT Ha3BaHue Plug-in Hybrid (mocimoBHO - nodknouaemsiii 2ubpud). Peanusarust 1TaHHOK
GYHKIIUM  TIpearnoyiaraeT HCIOJIb30BAHUE AaKKyMYJSITOPDOB YBEITMYEHHOH €MKOCTH (JUTHII-HOHHBIE
AKKyMYJISITOPBI ), IPUBOJIUT K COKpaIieHuto ucnosib3oBanus IBC u COOTBETCTBEHHO CHI)KCHHIO BPEIHBIX

BBEIOPOCOB.

Volt, Opel Ampera. HWx eme Ha3bBaAIOT JJIEKTPOMOOWISIMH C
“yBenmnueHHbIM paaumycoMm neiictBust (Extended Range Electric Vehicle,

\ 4 ! IIpencraButensamu Plug-in Hybrid sBnstorest aBTromo6miu Chevrolet
" *

: =4,



EREV). Otn aBTOMOOUIN UMEIOT BO3MOXXHOCTD JIBIDKCHHS 10 60 KM Ha SHEPTUU aKKyMYJISITOPOB U JI0
500 kM Ha 3HEpruu reseparopa, npusogumoro B neictsue JBC.

IMapaJsteabpHasi cxeMa THOPUIHOTO ABTOMOOMJIS

B mapaiensHOlN cXxeme 3JIeKTPOABUTATENb M IBUTATEIh BHYTPEHHETO CTOpaHus
YCTaHABIIMBAIOTCS TAKMM 00pa3oM, 4TO MOTYT paboTaTh KaK CaMOCTOSTEIBHO, TAK 1 COBMECTHO. JTO
nocturaercs mytem coenuHeHus JIBC, anexTpoaBuraresns 1 KOpoOKH mepeaad ¢ MOMOIIbIO
ABTOMATUYECKU YIIPABISIEMBIX MY(T.
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Puc. 4. IlpyHiunuanbHas cxemMa napaJjjiebHOM ruOPUAHON CHI0BOM
YCTAaHOBKH

IIpu Takoit cxeme Bemymue koyieca mpuBOAsATCS B nBikeHue u JIBC, u snextponBuraresem
(koTOpBI JTOJDKEH OBITh OOpaTUMBIM, T.€. MOXKET paboTaThb B KauecTBe reHepartopa). s wux
COIJIACOBAaHHOM TMapasuieIbHOW pabdOoThl HMCHOJB3YEeTCsl KOMIBbIOTEpHOE ympasieHue. Ilpu stom
coxpaHsieTcs HeoOXOAMMOCTh B OOBIYHOM TPaHCMUCCHM, W JBUTATENI0 TMPUXOAMUTCS pPaboTaTh B
HeA((HEKTUBHBIX MEPEXOAHBIX peKuMax. MOMEHT, MOCTYNAIOUINI OT IBYX UCTOUHUKOB, paclpeeisieTcs
B 3aBUCHUMOCTH OT YCJIOBUI JBIDKEHHUS: B MEPEXOAHBIX pexxumax (crapt, yckopeHue) B nomoins J(BC
MOJIKJIFOYAETCS AJIEKTPOJIBUraTellb, & B YCTOSBILUXCS PEXUMaxX U NMPU TOPMOKEHUH OH pabOTaeT Kak
TeHepaTop, 3apsbkas akkymynarop. Takum o0pa3oM, B MapajuleibHbIX THOpHIaX OOJBIIYI0 YacTh
BpemeHH pabotaer [IBC, a anekrpoaBuraTenp UCIONb3yeTcs sl oMoy emy. [loaToMy napasienbHbie
ruOpubl  MOTYT HCIOJNB30BaTh MEHBUIYI0 aKKyMYJSATOpDHYIO ©Oarapero, IO CpaBHEHHIO C
nocnenoBarenpHbiMU. Tak kak JIBC HenmocpeacTBEHHO CBSI3aH € KOJIECAMH, TO M IOTEPH MOIIHOCTH
3HAYUTEIBHO MEHBIIE, YeM B MocieoBaTenbHoM rubpue. [1ogo0Has KOHCTPYKIUS JOCTATOUYHO MPOCTa,
HO €€ HEJJ0OCTaTKOM SIBJISIETCS TO, YTO 0OpaTHMasi MallliHa MapaieIbHON THOPUIHON CHIIOBOM YCTaHOBKH
HE MOXXET OJHOBPEMEHHO MpPUBOAUTH B JIBUXKEHHE KoJieca W 3apshkaTh Oarapero. Takue YCTaHOBKHU
s¢dexkTHBHBl Ha mIocce, HO Malod(PeKTUBHBI B ropojae. HecMoTpss Ha mpoCTOTy peanusaiuul 3Tou
CXEMbI, OHA HE TIO3BOJSAET 3HAYUTENIBHO YIYYIINTh KaK DJKOJOTMYECKUE IapaMeTpbl, TaK U
s dextuBHOCT Hcnonb3oBanus [IBC.

I'mGpuiHble aBTOMOOMIIN, MCIIONB3YIONIME MapaIebHy0 cxeMy, HocsT HazBanue Mild Hybrid
(TOCHOBHO - yMmepenuwili eubpud). B HUX HCTIOMB3YETCS SAEKTPOJABUTATENh MO MOITHOCTH (TTOPSAKA
20 xBt), koTopelii obecrneuynBaeT, Kak IPaBHJIO, JOMOJIHUTEIBHYIO MOIIHOCTh IpPH YCKOPEHUH
aBToMoOmiIA. B OONBIIMHCTBE KOHCTPYKIIMH AJICKTPOJBHUTaTeNh, pacmojokeHHbld Mexnay [IBC wu
KOpOOKOH mepenay, BBITOIHACT Takxke (PYHKIMIO CTapTepa U reHeparopa.



N3BecTHBIMU THOPUIHBIME aBTOMOOWIISIMH C TMapajuiesibHON cxemoil sisitoress Honda Insight, Honda

“Civic Hybrid, BMW Active Hybrid 7, Volkswagen Touareg Hybrid,
Hyundai Elantra Hybrid. ITuonepom B manHoii o6mactu siisiercss Honda u
ee cucrema Integrated Motor Assist, IMA  (mocimoBHo —
WHTETPUPOBAHHBIN TTOMOITHHK JIBUTATEIIS).

[Tpu pabote crcreMbl IMA MOKHO BBIICIUTH CICIYIOIINE XapaKTepHbIC
€KUMBI:

1.

PaGora ot snexkTpoaBUraTens.

CoBmectHas padota JIBC u 37eKTpoIBUTATEIIS.

3. Pab6ora ot JIBC ¢ oqHOBpEeMEHHOM 3apsIIKON aKKyMYJIITOPa OT AJICKTPOJIBUTATENIS B PEKUME
re’epaTopa.

4. 3apsaka akKyMyJIsSTOpPHOM OaTapeu B peKUMe peKylepaTuBHOIO TOPMOKEHUS.

N
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Puc. 5. KonctpyktuHas cxema ruOpuaHon cuioBoii yctaHoBku Lexus RX400h ¢
MOCJICA0BATCIIbHO-TIApAJIJICIIbHBIM ITIPUBOAOM

Pa3zpaborannas smonckumu uxxenepamu cuctema Hybrid Synergy Drive (HSD) oGbenunsier B
cebe OCOOCHHOCTH [BYX TpEIBIAYIIMX THIIOB. B cXxemy mnapamiensHOH T'HMOpUAHOW YCTaHOBKU
N00aBIIsAETCS OTIENbHBIM T€HEepaTop M JIENUTENb MOLTHOCTH (IUIaHETapHBIA MexaHu3M). B pesynbrare
yCTaHOBKa NMPHOOPETAeT 4epThl MOCIEA0BATEIBHOIO THOpPHIA: aBTOMOOMIIb TPOTAaeTCs W JIBHXKETCS Ha
MaJIbIX CKOPOCTSIX TOJBKO Ha DJEKTpOTsre. Ha BBICOKMX CKOPOCTSX W NPU JBMXKEHUH C TOCTOSHHOM
ckopocteto monkioyaercst JIBC. Ilpu Beicokux Harpyskax (YCKOpeHHE, IBIDKEHHE B TOpy M T.II.)
ANIEKTPOJBUTATEIb JOMOJIHUTEIBHO IOMNHUTHIBACTCS OT AaKKyMyJsTopa T.e. THOpuA paboTaeT Kak
napajulelbHeId.  brmaromaps  HanMuMio  OTAENBHOIO — TeHepaTropa, — 3apspKaromero — Oarapero,
AIIEKTPOJIBUTaTEIb HCIIOIB3YETCS TOJBKO JJIsI HMPUBOJA KOJEC M NPH PEKYINEepPaTHUBHOM TOPMOKCHHHU.
[TnanerapHslil MexaHU3M Hepenaet yacTh MommHocTH JIBC Ha koseca, a OCTalbHYIO 4YacTh Ha I€HEparop,
KOTOPBIN JINOO MHUTAET HIIEKTPOBHUraTENb, JIN0O0 3apspkaeT Oarapero. KommnbroTepHas cucreMa mocTosTHHO
peryaupyer mogadyy MOUIHOCTH OT O0OMX MCTOYHUKOB SHEPIHU JJS ONTUMAIBHOW JKCIUTyaTallMHd IpU
JTOOBIX  YCIOBHMSIX [JBIDKCHHMsA. B 3ToM Tume ruOpuaa Oonbllyl0 dYacTh BpEMEHH paboTaeT
anekTpoasuratens, a JIBC ucnonp3yercss Tonbko B Hambonee 3¢dpdexTuBHbIX pexumax. [loaTromy ero
MOIIHOCTh MOXKET OBITh HIDKE, YEM B MapajjieIbHOM rHOpHUe.

SE Rl

Lenutenb
MOLYHOCTH

MymeiD FesepaTop & "
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Puc. 6. O6muii BUJI CUJIOBOTO arperara ¢ rnocieoBaTeIbHO-napaiielbHOW cXeMoi THOPUHOTO
npusoja (Kommnanus Toyota)

K HemocTaTtkaMm mocienoBaTeNbHO- MapajuIeIbHOTO THOpHIA CIIeAyeT OTHECTH 0oJiee BBICOKYIO
CTOMMOCTb, B BUJly TOTO, UYTO OH HYXJIa€Tcs B OT/AEIbHOM TeHepaTope, 6oibieM O10ke 6atapeid, u Oomnee
MPOU3BOAUTEIBLHON U CII0KHON KOMIBIOTEPHOM CHCTEME YIIPABJICHHUS.

Cucrema HSD ycranoBiuBaercss Ha x3Tubeke Toyota Prius, cemane OusHec-kiacca Camry,
BcenopoxkHukax Lexus RX400h, Toyota Highlander Hybrid, Harrier Hybrid, cnoptusaom cenane Lexus
GS 450h u aBromobOune miokc-kinacca — Lexus LS 600h. Hoy-xay kommanum Toiora KyIuieHO
kommnanusiMu @opa u Huccan u ucnonwszoBano npu co3ganuu Ford Escape Hybrid m Nissan Altima
Hybrid. Toyota Prius nuaumpyer mo mpojaxkam cpenu Bcex rubpunoB. Pacxon OeHsuHa B ropoje
cocraBisieT 4 1 Ha 100 kM npobera. ITo MepBbIii aBTOMOOUIIb, Y KOTOPOro MOTpeOsIeHHe TOIUIMBA MPU
JBIDKEHUHM B ropojie MeHble, yeM Ha mocce. Ha Ilapmwkckom aBrocanmone 2008 Oblna mpeacTaBieHa
mozensb [Ipuyc plug-in hybrid.

[Ipu  mocienoBarenbHO-MAPATUICTBHON  CXeMe  JBUTaTeldb BHYTPEHHETO  CrOpaHHs |
AJIEKTPOBHUTATENh COCIMHEHBI uepe3 IUIAaHETAPHBIM peaykTop. [Ipm 3TOM MOIIHOCTh KaXXKIOTO W3
JBUTATEJIEN MOKET MEepeAaBaThcs Ha BEAyIUE Kojieca OHOBPEMEHHO B cooTHomeHuu ot 0 no 100% ot
HOMUHAQJIBHOM MOIIHOCTU. B oTiMume oT mapamiesnbHOM CXeMbl B IOCIENOBATENBbHO-NAPATUICTBHYIO
cxeMmy 100aBIieH reHepaTop, 00eCIeYNBAIOIIUI SHEprHel padoTy ANEKTPOIBUTATENS



['uOpuHBIE ABTOMOOWIIH, WCTIONB3YIOIIHE MOCJIeIOBATEBHO-
. mapajuieNibHyl0 cxemy, HocsaT HazBanue Full Hybrid(mocnoBHo - noawusiil
Wlcuopud). VI3BeCTHBIMH TIOJHBIMH THOpUIIAMHU SIBJISIOTCS aBTOMOOWIIN
WToyota Prius, Lexus RX 450h, Ford Escape Hybrid. B stom cermente

CwioBas ycraHoBka cuctemMbl HSD mnpencraBmsier coboi
NBUTATEb  BHYTPEHHETO  CrOpaHusi  (COCAUHEHHBIH C  BOJWIOM

IUTAHETapHOTO PEIyKTOpa), JIEKTPOJBUTATENh (COSIMHEHHBIM C KOPOHHOH IIecTepHell IIaHeTapHOro

peaykropa), reHeparop (COeTUHEHHBIN C COTHEYHOW MIECTepHEH MITaHETAPHOTO PEAYKTOPA).

B pabote cucrembr Hybrid Synergy Drive BBIACISIOTCS CIEAYIONTNE PEXKUMBIL:

1. Pexum anekrpomobmiis, npu kotopom /IBC BbIKITIOUEH, a aKKyMYJISATOpHAs OaTapes MUTaeT
ANEKTPOABUTATENb.

2. PexuM IBMKEHUS C MMOCTOSIHHOM (KpelcepCKol) CKOPOCThIO, PU KOTOPOM MOITHOCTH OT JIBC
pacnpezensercs Mex1y BEAYIIMMU KOJIecaMH U FeHepaTopoM. I'eHepaTtop B CBOIO ouepenb
MUTAET JEKTPOABUTATENb, MOIIIHOCTH KOTOPOro cyMMupyetcs ¢ mouHoctbio JABC. Tlpu
HEO0OXOIMMOCTH TTPOU3BOIUTCS 3apsIKa aKKyMYJISITOPHON OaTapew.

3. ®opcupoBaHHbIN pexuM, pu KoropoM k JIBC nprcoeanHsIeTcs 3IeKTPOABUTaATENb,
MUTAIOIIUICS OT aKKYMYJISITOPHOU OaTapeu, o0ecrieunBas UMITYJIbC MOIITHOCTH.

4. DKOHOMHYHBIA PEXUM, IPU KOTOPOM aKKyMYJISITOpHas OaTapes nutaeT reneparop. I'eneparop
peoOpaszyeT MEKTPUICCKYIO YHEPTHI0 B MEXaHUYECKYI0, 3ameisis Bpamenue J(BC. [Ipu atom
KpPYTAIIUNA MOMEHT JBUTaTeNsl HE YMEHbILIAETCS, a JOCTUTAETCS TOIUIMBHAS SKOHOMUYHOCTb.

5. PexuM TopMOxKeHUs, TP KOTOPOM DJIEKTPOJBUTATENIb pab0TaeT KaK TeHepaTop, a
ANEKTPOIHEPIHsI UCIIONIB3YETCS TSl BPAILLEHUS! COJTHEYHOM IIECTEPHU B MTPOTUBOMOIOKHYIO
CTOPOHY, 3aMEJISASI CKOPOCTh JBMYKEHUS aBTOMOOMIISL.

6. Pexum 3apsaku akkyMylaTopa, ocyluecTBistonuiics ¢ nomoinsio JIBC u reneparopa.

OO6opynoBanue U HATJISIAHbIE OCOOUSI

1. Cnaiiapl K MyJIbTUMEAUMHOMY MIPOEKTOPY: «DNEKTPUUECKUE FHEPTETUUECKUE YCTAHOBKU
aBTOMOOMIIEN», «I MOpUIHBIE SHEPreTUYeCKHE YCTAaHOBKH aBTOMOOMIIEH».

2.JInteparypa

Mycaensan I'.I'., CeicoeB [I.K., I1aBnenko E.A. Dueprernueckue ycranosxu
TPAHCIOPTHBIX CpeACTB Meroanueckoe mocodue JUisi MpOBEACHUs JTaOOPaTOPHBIX 3aHATUI CTYAEHTaMU
HanpasieHus noarotosku 43.03.01 - Cepsuc (Ilpoduns noaroroBku — CepBUC TPAHCTIOPTHBIX CPEJICTB).
[Taturopck: @unmman CKOV B r. Ilaturopcke, 2016. - 146 c.

NBanoB A.M., ConruieB A.H., 'aeBckuii B.B. u ap. OcHOBBI KOHCTpYKIIMU aBTOMOOMIA. — M: OOO
«Kumxuoe m3aaTenbcTBO «3a pynemy», 2005. — 336 c.
OnexTpomMoOmn. DneKTpoHHbIH pecypc: http://fs.nashaucheba.ru/docs/302/index-
2672.html?page=15
Yro Takoe ['ubpua? DnexrponHsiii pecypc: http://www.drive2.ru/b/1703296/

Ilopsinok BbINOJHEHHS Pa0OTHI

1. U3yunTh yCTpOHCTBO U MPUHLHUI paOOTHI HIEKTPOMOOHIIS.

2. I3yunTh yCTPOWCTBO M MPUHITUT PaOOTHI THOPHUIHOMN MOCIICIOBATEIHFHON CHIIOBON YCTAaHOBKH.
3. I3y4ynTh yCTPOHCTBO U MPUHLIUIT paOOTHI THOPUAHOM MapauiebHON CUIIOBOM YCTaHOBKH.

4. I3yunTh YCTPOWCTBO M MIPUHIIUT PaOOTHI THOPUIHOM TTOCIIEIOBATEIHHO-TTApAIICTLHOMN
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CHUJIOBOM YCTaHOBKH.
Conep:kanue oTyera

1. IlepedncinuTh OCHOBHBIE Y3JIbI SHEPTETUYECKON YCTAHOBKU AJIEKTPOMOOHIIS.

2. BoruepTuth 06J0K —CXeMY 3JIEKTPOMOOMIISA U ONKCATh HA3HAYEHHUE €r0 OCHOBHBIX Y3JIOB.

3. BB4epTUTh MPUHIUIHAIEHYIO CXEMY THOPUIHON MOCIEA0BATEIHPHON CHIIOBOM YCTAaHOBKH M OMTUCATH
€e 0COOEHHOCTH.

4. BpruepTuTh NPUHIUITHATBHYIO CXeMY F'HOpHIHON mapajieIbHOW CHIIOBOW YCTAaHOBKU U OIUCATH €€
OCOOEHHOCTH.

5. BeIuepTuTh NPUHIUIHATIBHYIO CXeMY THOPUIHOHN MOCIEI0BATEIbHO-TIAPATIICIBHON CUIIOBOM
YCTaHOBKHU U ONHCATh €€ 0COOEHHOCTH.

6. CoctaBuTh OTYET O pabOTE B COOTBETCTBUU C I.II. | — 5, 1aTh OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

KOHTPOJILHLIC BOIIPOCHI:

1. Kakue ocHOBHBIE y3JIbl BXOJSAT B 3JIEKTPOMOOUIIB?

2. KakoBa poJib 3JIEKTPOHHOT0 KOHTPOJUIEpa IEKTPOABUTaTENs IEKTPOMOOUIIA?

3. Kakoe rimaBHOE IpenMMyIeCTBO THOPUTHOTO aBTOMOOMIISA?

4. KakoBa oTIM4YMTENbHAs 0COOEHHOCTh aBTOMOOMIIBHON THOPUAHOM CHUIIOBOM ycTaHOBKH?

5. Uem oObsicHsieTCs rydmias 3pPeKTUBHOCTh pabOThI THOPUIHOMN TIOCIICIOBATEIIEHON CHIIOBOM
YCTQHOBKH B YCIIOBUSX JIBUXKEHUS 0 Topoay?

6. Uem oObsicHsieTcs srydmnast 3pHeKTUBHOCTh pabOThl THOPUIAHON MapauIebHON CUIIOBOI
YCTQHOBKH B YCIIOBUSX JIBUXKEHHUS IO 110cce?

7. Yem oObsicHsieTcst Xxopotmasi 3pPpeKTHBHOCTD pabOThl THOPUIHON MapayUIeTbHON CHIIOBOM
YCTQHOBKH B YCJIOBUSX JIBUXKEHUS U 110 TOPOJY, U IO 1iocce?

8. KakoBbI OCHOBHBIE peXUMBI pa0OTHI aBTOMOOMIIBHON THOpUIHON NapajuIeIbHON CUIIOBOM
YCTaHOBKH?

9. KakoBbl OCHOBHBIE peXUMBI Pa0OTHI aBTOMOOMIIBHON THOPUIHOM MTOCIE0BATEIBHO-
NapajuIeIbHOM CUIIOBOW YCTaHOBKH?



3ausartue 3.

Tema: «O01ee ycTpoiicTBO M MPUHIIAII PA0OTHI TPAHCMHUCCHIA 3JIEKTPOMOOWIIEH 1
THOPUIHBIX AaBTOMOOWMJIEN . »

Heab 3aHATHA — U3Y4YUTb YCTPOMCTBO KHHEMATHUYECKUE CXEMbl M IPUHLMII JEHCTBUS
pa3AaTouHbIX KOPOOOK U KOPOOOK IMepeiad pa3InuyHbIX KOHCTPYKIH.

TEOPETHYECKASA YACTD

OnekTpoaBUrarenab (TArOBbIM 3JIEKTPOMOTOp, JBUTraTellb Ha DJIEKTPOTAr€) — MOTOp, KOTOPBIN
YCTaHaBJIMBAETCS Ha 3JIEKTPOTPAHCIOPT U TMOPUIHBIE ABTOMOOMIIU. Y 3JIEKTPOMOOMIIEH 3JIeKTPOABUraTeb
— ©IUHCTBEHHBI JABUrareib. Y THOPUIHBIX ABTOMOOMJICH 3JIEKTpOABUraTesb paboTaeT B TaHIEME C
JIBUraTesIeM BHYTPEHHET0 CropaHusi. B 3aBUCMMOCTH OT BHIOPAaHHOTO peXUMa pabOThl U CXEMbl aBTOMOOMIIS
BKJIFOYAETCS 3JIEKTPOMOTOP, OCH3MHOBBIN ABUraTeNb WM JBa JBUTATEIIs OJJHOBPEMEHHO.

[To mnaHaM MHOTHMX AaBTOKOHLEPHOB — HMMEHHO 3a TATOBBIM JIBUraTelIeM JJIs 3JIEKTPOMOOMIIS —
Oynymee. Tak U3BECTHO, YTO B IUTaHE PA3BUTHS M3BecTHOTO rurantTa Bentley Motors 3nauntcs, uto k 2030-
My TOAy KOMIIAHHS TIOJIHOCTBIO TpaHCPOpMUPYETCS B MPOM3BOAMTENS dJeKTpoaBToMoOmieii. Ha
AJIEKTPOJBHUTATENIM CTAaBKU TaKXKE JENAIOT TaKWe M3BECTHBIC HAa BECh MUpP KOMITaHUH, Kak Nissan, Volvo,
Aston Martin.

TenaeHIMH TaKOBBl, YTO B MAacCOBOM IPOU3BOACTBE ceidac OOJIbllle IMPEICTaBIECHbl JIETKOBBIE
JIEKTPOMOOMIIA M TOPOJCKON 3JEKTPOTPAHCIIOPT (COMIACHO IUIaHaM, B PsJie TAKUX CTPaH Kak, K MPUMeEpY,
Opannus u Hopseruss B 2025-2030-m rr. aBToOychl B ropojax OyIyT MOJHOCTHIO 3aMEHEHBI Ha
AIEKTPOTPAHCIIOPT).

Ho uyBcTByeTcs MHTEpec M K YCTAaHOBKE AJIEKTPOMOTOPOB Ha Ipy30BoW TpaHcmopT. OcoOeHHO
ANEKTPOABUTaTEIM UHTEPECHBI IPOU3BOAUTENSIM FOPOJICKUX Pa3BO3HBIX ()yprOHOB, TEPMUHANBHBIX TATraueil
1 KOMMYHaJIbHBIX TPY30BUKOB.

Ha Becp Mup yXe XOpOIIO H3BECTEH CeAeIbHBIM TAray kamoTHoro tuma Tesla Semi, B
KOMMyHanpHOM Xo03dicTBe CIIIA axTuBHO He mnepBblid rox ucnois3yroT MycopoBo3bl PETERBILT Ha
a5IeKTpoTsre, B EBpocoro3e Bo3pacTtaeT HHTEpEC K CelleIbHOMY TsArady ¢ ayiekrpoasurateneM Emoss Mobile
Systems B.V. u Renault Trucks —pa3Bo3HOMY aBTOMOOWIIIO 111 IPOTYKTOB.

Ha mocTcoBeTckoM MpoCTpaHCTBE CBOM KOMMEPYECKHUI 3IEKTPOTPAHCHOPT MOKA TOJIBKO HAYMHAET
MOSIBJISITBCS, HO YK€ aKTUBHO TOBOPAT mpo rpy30oBUK MA3-4381E0 (Ha rpy30BUKE YCTaHOBIIEH
ACUHXPOHHBIN TATOBBIM 3JIeKTpoaBUraTedh MoIHOCThI0 70 kBT (95 1.c.), opueHTHUpOBaHHBIA Ha
TPaHCIOPTUPOBKY TPY30B B UEpTE ropojia, U 3MEKTPOrpy30BUK Moskva OMBITHO-KOHCTPYKTOPCKOTO OOpO
Drive Electro (rmaBHoe Ha3HaueHHE - TOCTaBKa TOBAapOB B MarasuHbl). He 3a ropamu BpeMms, KoOrja 3TOT
KOMMEpYECKUH TpaHCIOPT C  AJIEKTPOMOTOpaMH OyAeT aKTMBHO BOCTpeOOBaH  aBTOMApKaMHu,
JIOTUCTUYECKUMHM LIEHTPAMHU, IPEATPUITUIMH.

Taxoke, 06€3yclIOBHO, 1aBHO, KaK JIaHHOCTh Mbl IMPUHUMAeM, 4TO Ha 3JIEKTPOJBUraTesie paboTaroT
TpaMBau, TPOJIJIEHOYyChl, OIPY3UMKH Ha CKJIaJaxX M JOKOMOTHUBBL Tpéx¢a3zHblii aCHHXPOHHBIM JABUraTesb
MIOMOTaeT JBUTaThCs Ha JaBHO MoitoOuBIINXca noe3aax «Jlacrouka» u «Camncany.

[Tpunun paboTsl

[TpuHIMI paboTHl IBUTATENs SJIEKTPOMOOWIISE OCHOBAaH Ha MPEOOpa3OBaHWUU DIEKTPOIHEPTUU B
MEXaHHYECKYIO DJHEPTHIO BpallleHus. [ TaBHbIEe YIaCTHUKY MpeoOpa3oBaHUs SJHEPTUU — CTATOP U POTOP.

Pabora;

MarHuTHOE IoJIe cTaTopa JISHCTBYET Ha OOMOTKY POTOpA.

1. Bo3Hukaer Bpamaromumi MOMEHT.
2. Potop HaunHaeT ABUraThHCA.



HaI‘J'ISIILHaSI CXEMa JABHUIraTcisd 3J'I6KTpOMO6I/IJ'ISI B CUCTEMCE JJICKTPONPHUBOJA ITPEACTABIICHA HUXKE!
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BaxHast 0COOEHHOCTh KJIACCHYECKOTO DIEKTpOKapa — OTCYTCTBHE IuddepeHimana, KOpoOKH
nepezaay, MepeJaTouyHblX YCTPOMCTB C LIECTEPEHKaMU. DHEPrus OT 3JIEKTPOMOTOpa IMOCTYMaeT MpsiMO Ha
KoJeca.

be3 xopoOku nepenad — u GOJIBIIMHCTBO «THOPUIOBY ¢ 3ekTpoBurareneM u JIBC. Uckmtouenue —
«THOpHJIBD» C TapaJlIeTIbHON CXeMOil mepeaun Ha Konéca KpyTsiero MomenTa. K Heil Mbl emmé BepHéMCs B
3TOM cTaThe B pasjese, NOCBAIIEHHOM I'MOPHIHBIM aBTOMOOHIISIM.

[TpuHumn paboTel 0600 ANEKTPOABUraTeNs 6a3upyeTcs Ha Mpolieccax B3auMHOTO MPUTSHKEHUS U
OTTaJIKMBAHUS MOJIFOCOB MarHUTOB Ha POTOpPE U cTaTtope. JIBI)KEHHE OCYIIECTBISETCS MO/ IeHCTBUEM
€aMOro MarHUTHOTO MOJISL U MHEPIUH.



AKKymyasTophas Muna
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JEeKTPOABHIATEAb

YerpoiicTBo

[Tpu onucanuy npuHIMNA PabOThI AJIEKTPOABUraTelNs, YK€ ObUIO YIOMSHYTO, YTO IJIaBHbIE
KOMIIOHEHTBHI JIBUTATEIIS 3JIEKTPOMOOMIISI— POTOP U CTAaTOP.

PoTop — 3T0 Bpamaromuiicss KOMIIOHEHT JBUraTeIs.

1. CraTop HaxoAUTCA B HEMOJBUKHOM COCTOSIHUU. OH OTBETCTBEHEH 3a CO3JJaHUE

HEIOJABUKHOTO MarHUTHOTO TOJIS.

Porop
Knaccrndeckuii poTop aBTOMOOMIISI COCTOUT U3 CEpJCUHUKA, OOMOTKH U Baja. Y HEKOTOPBIX
AJIEKTPOJIBUraTEsIEN B COCTAB POTOPA TAKIKE BXOAUT KOJUIEKTOP.

CeplledHUK — 3TO METANIMYECKUH CTepXkeHb, Ha Nepudepun KOTOpOro pacrosiaraercs oOMOTKa.
HemnocpencrBeHHO 4epe3 CepACYHUK MPOUCXOAUT 3aMbIKAHWE MATrHATHOM LENU 3JIEKTPOJIBUIATEIIs.
CeplieuHUK M3TOTABIUBAETCSA U3 CTAJIBHBIX IUIACTHH Kpyrioi ¢opmel. [lo cTpykType MOX0X Ha CIOEHBIH
nupor. lIpu HpoW3BOACTBE CEPACYHUKOB HCIOIB3YIOT HM30JMPOBAHHBIE JIACTHI CTAIM C IPUCATKAMHU
kpeMHUA. B 3Tom ciyuae oOecrneuens! yBenumuenue KIIJ[ smekrponasuratens, HauMEHbLIME YAEIbHbIE
MOTEpU B METaJUIe Ha €IUHUILY MacChl, CH)KEHUE BEJIMYMHBI Pa3MarHUYMBAIOUINX BUXPEBBIX TOKOB Dyko,
KOTOpbIE€ BO3HMKAIOT W3-3a II€pEMarHMuYMBaHus cepaeyHuKa. Ha noBepxHOCTM cepledyHHMKa €CTb
MpoIoJIbHBIE Banm — MeTauMueckuil cTepKeHb, KOTOPBIM HEMOCPEACTBEHHO IEepeaacT Bpallarolui Ma3bl.
Yepes HUX NMPOKJIIAIbIBAETCS OOMOTKA.

. MOMEHT. Takye HM3roTaBIMBACTCSI M3 AJIEKTPOTEXHUYECKOW cTanu. CIyXUT OCHOBOM s
HacaKUBaHMs ceplieuHrKa. Ha KoHIax Bajia ecTh pe3b0a, BBIEMKHU I10]1 HIECTEPEHKHU, TOJIIUITHUKY KaueHus,
UIKUBBI.

. Konnexrop — 010k, kpensuuiica Ha Baiy. IIpeacraiser coboi cucTeMy MEAHBIX IUIACTHH.
N3omupoBan or Bama. CaoyXHAT BBIIPSIMUTENEM IEPEMEHHOIO TOKa, IEPEKII0YaTEIeM-aBTOMaTOM
HaIpaBJICHUs TOKA (B 3aBUCUMOCTH OT BUJA DJIEKTPOJABUTATENS).

Crarop (MHAYKTOP)

CraTop COCTOMT U3 CTAHUHBI, CEPIEUHNKA U OOMOTKHU:

CranuHa cratopa — Kopiyc craropa. Kak npaBuiio, Kopryc ObIBaeT aTlOMUHUEBBIM UM UYT'YHHBIM.
AJIOMUHUEBBIE CTAHUHBI NOIMYJIAPHBI Y 3JIEKTPOABUIATENEH JIETKOBBIX aBTO, UyTYHHBIE — Y CHELTEXHUKH,
KOTOpasi BBIHY)XJI€Ha paboTaTh B YCJIOBHSX BbICOKOM BuOpanuu. CTaHMHA CIY)XUT 0a30i KperuieHus

OCHOBHBIX U J00AQBOYHBIX ITOJIFOCOB.

. CepneuHuk craropa — IWIMHAP U3 MNPO(UIMPOBAHHBIX CTalIbHBIX JIUCTOB.
®OukcupyeTcsi BAHTAMU BHYTpU cTaHUHBI. CHA0XEH ma3aMu A1 OOMOTKH.
. Obmotka. Cozpaér MarHuTHBIH ToTOK. IIpu mepecedeHMH TPOBOJHUKOB pOTOpA

HaBOJUT B HUX DJICKTPOIABUKYIILYIO CHITY.

Bunnr



DNEKTPOABUTATETN KIACCU(PUIUPYIOT IO THUIYy TMHTAHUS TPUBOAA, KOHCTPYKIMH IIETOYHO-
KOJIJICKTOPHOTO Y3714, KOJIMYECTBY (ha3 Iisl 3alUTHIBAHHS:

Ilo Ty nuTtaHus NpuUBOJA. Y CTPOMCTBA AEIATCA HA MOTOPBI IIEPEMEHHOIO U MOCTOSIHHOIO TOKA.
JIBUraTeny MOCTOSIHHOTO TOKa CIIOCOOHBI 00ecTeynTh 00jiee TOUHYIO U IUIABHYIO PEryJIHPOBKY 000pOTOB,
Boicokuid KIIJ[. JlBurarenn nepeMeHHOro TOKAa BBIPYYAKOT, KOI/IA Ba)KHA BBICOKAs IEPErpy304YHast
CHOCOOHOCTh. DTO YAAuHBIM BapuaHT ISl MOABEMHO-TPAHCIIOPTHBIX MAalIMH. Brpouem, CyliecTBYIOT U
YHHUBEpPCaJIbHbIE MOTOPbI, KOTOPbIE (YHKIIMOHUPYIOT OT IEPEMEHHOI0 U IIOCTOSIHHOT'O TOKA.

[To KOHCTPYKIMH 1IETOYHO-KOJUIEKTOPHOTO y31a. BelmyckaroTcsi 6€CKOUIEKTOPHBIE U KOJIEKTOPHBIE
MOTOpPBI. beckomiekTopHbIii MOTOp paboTaer 3a CU€T ABMXKEHUS POTOpAa C IMOCTOSHHBIM MAarHUTOM. Y
KOHCTPYKIIMU HET IIETOYHO-KOJUIEKTOPHOTO y37a. PemeHne obecrneunBaeT TOCTONHBINA KPYTAIIM MOMEHT,
mupokuil auana3zoH ckopoctei u Boicokuit KIIJI. Baxubie nmpeumyiectBa OECKOIEKTOPHOIO MOTOpa —
HaIEKHOCTh, CIMOCOOHOCTh K CAaMOCHMHXPOHHU3AIMHM, BO3MOYKHOCTh TMOIMHUTHIBATECA NpPU HEPEMEHHOM
HanpspkeHuu. Pecypc 0ecKOIEKTOPHOIO MOTOpa OTPaHUYEH MCKIHOYUTEIBLHO PECYPCOM MOJALIMITHUKOB. Y
KOJUIEKTOPHBIX MOTOPOB MPHUCYTCTBYET IIEJI0YHO-KOJUIEKTOPHBIN y3el. Y 100CTBO pEIIeHUs CBA3aHO C TEM,
YTO OH MOXKET HCIIOJIb30BAThbCsl M B KayecTBE NEpeKIrouaTesis TOKa B OOMOTKax, M KakK H3BelaTellb
MOJIOKEHUS POTOpa, HET HEOOXOAMMOCTH B KOHTpoJuie. [Ipobrema KOMIEKTOPHBIX MOJENeld — B TOM, YTO
OHM 33aBUCUMBI OT IIOCTOSIHHBIX MAarHUTOB, KOTOpbBIE, KaK W3BECTHO, CO BPEMEHEM, K OIPOMHOMY
COXKAJICHUIO, TEPSIIOT CBOW CBOMCTBA.

[To xonmmuecTBY a3 s 3amuTHIBaHUSA. B 3aBUCHMOCTH OT TOTO, KaK 3amHUTHIBaeTCs OOMOTKa,
QJIEKTPOABHUTaTeNId OBIBAIOT OAHOGMA3HBIMU U  TpEXQa3sHbIMH. B  aBTOMOOWIECTPOCHHWH HIMPOKOE
pacrpocTpaHeHHE MONYyYMId TpEXQasHble PEHICHUs, 3TO CBSA3aHO C PJIOM TEXHHUYECKUX XapaKTEPHCTUK
(MOIIHOCTB, eperpy304uHas CHOCOOHOCTh, YaCTOTa BPAILEHUS Ha XOJIOCTOM XOAY).

Paborate Tpéx(dasHble MOTOPHI MOTYT CHHXPOHHO M AaCHHXPOHHO, a B KadecTBE poTOopa
UCIONIB3YIOTCS KaK KOPOTKO3aMKHYThbIe, Tak U (Qa3Hpie Mojenu. Camplii TOMyNSApHBIM BapHaHT —
Tpex¢a3zHble ACHHXPOHHBIE MOTOPBI C KOPOTKO3aMKHYTBIM pOTOpOoM. OHH CTOAT Ha OOJIBLIIMHCTBE
COBPEMEHHBIX JJIEKTPOKAPOB.

ACHHXpOHHI)IG U CUHXPOHHBIC ABHUTaTCIIN

CI/IHXpOHHI)IC MOTOPbI — ABUTAaTCIM NMEPEMCHHOI'O TOKA, Y KOTOPBIX YaCTOTa BpalICHHA POTOpa
UJCHTUYHA YacTOTE BPAILCHMS MAarHUTHOTO MO (M3MEpeHHe MPOM3BOAMTCS B BO3AYIIHOM 3a3ope). B
aBTOMOOMJIECTPOCHUU CHUHXPOHHBIE MOTOPBI BCTPETUTh MOKHO HEUacTo (XOTS B MHpE TEXHHUKH — 3TO, B
LIEJIOM, OYEHb MOMYJIIPHOE pelIeHNe — OCOOCHHO B KIIMMATOTEXHUKE, HACOCHBIX CUCTEMAX).

Ho ectp mnpousBoguTenn aBTO, KOTOpbIE NPU MPOU3BOJCTBE 3JIEKTPOKAPOB MPEANOUUTAIOT
yCTaHaBJIMBaTh Ha CBOM MAIIMHBI MMEHHO CHUHXPOHHbIE OBUTaTeNu. SIpkuil mpumep — KoHuepH Renault.
CHHXpOHHBIMU JIBUTaTeNsIMU Ha DJJEKTPOMarHuTax OH OCHAacTWi »3JiekTpokap Renault Zoe. Ha
AJIEKTPOMArHUTHl TOMAETCSA TOCTOSHHBIA TOK. [lonsipHOCTH MarHuTOB poTopa crtabuibHa. [lonmspHOCTh
MarHMTOB CTaToOpa MPHU 3TOM U3MEHSETCs U obecrieunBaeT oecriepe0oiHOe BpalleHHe.

HpeI/IMyHIeCTBO CHHXPOHHBIX I[BI/IFaTeJ'IeI\/II Ha OJJICKTpOMAarHurax y aBTO — MaKCHUMaJbHasa
ONTUMM3AIMSA PpEKylepaluu DSHEPrul TOPMOXKeHUs. M TIIaBHBIM «KOHEK» aBTO € TakKUM THUIIOM
AJIEKTPOBUraTelNsl — MOJIHAsA Oe30MaCHOCTh MPH OYKCHPOBKE.

['opazno Oonee MOMyJSPHBIM BapHaHT — ACMHXPOHHBIE JBHUTraTeiad. DTO JABHUraTeld MEPEMEHHOTO
TOKa, Y KOTOPBIX MOTEHIMAJ HANPSKEHNUsI — MAarHUTHOT'O TIOJIs1 HE COBMA/IaeT C YaCTOTOW BpaIllleHUs] POTOpa.
TunmaHBEIM 3-(1)213HBIM ACMHXPOHHBIM JABUTAaTCJICEM OCHAIICHBI, HAIPUMEP, XOPOLIO NU3BCCTHLBIC aBTOMOOMIIN
Tesla S u Tesla X.

I/IHOFI[a ACUHXPOHHBIC MOTOPBI HA3bIBAIOT HHAYKIIMOHHBIMHU, TaK KaK B POTOPE B COOTBETCTBHUE C
3aKOHOM JIeHIIa y HUX MHIYLUPYETCS MIEKTPOMATHUTHAS CHJIA.

JIBUTraTenb-KoJieco



0O060c0o0IEHHO Cpear AIIEKTPOMOTOPOB CTOMT JBHTaTellb-Kojeco. OCOOEHHOCTh ABUTATENs- KoJieca —
OPHEHTHUD KPYTSAIIET0 MOMEHTA U CHJIbI HAIPSKEHUSI HA KOHKPETHOE KOJIECO.

Takue pemieHUs MOXHO BCTPETHTh B IUIATHH-TUOPUAHBIX aBTOMOOWISAX («ruOpumax» C
napajyieIbHOM CXEMOM, MPH OMMCAHUM YCTPOMCTBA THOPUIHBIX aBTO HHMXKE MO TEKCTY Mbl OCTAHOBHMCS Ha
HUX nosipoOHee). Paboraer nBurarens-koneco B nape ¢ JIBC.

VY nepBbIX MIaruH-THOPUIHBIX aBTOMOOWIJICH C JBUTaTeleM-KOJECOM arperatr OblT MOHTUPOBAaH B
CTYIUILy KoJieca, a paboTa OCYIIECTBIISIIACH UCKITIOUUTEIBHO B TIape ¢ BHYTPEHHUM 3y04aThIM PEeIyKTOPOM.

HekoTopsie ke COBpeMEHHbIE MOJEIM MOTOPOB, MOHTHPYEMble BHYTPH KOJEC, BIIOJHE MOTYT
pabotaTth 6€3 3yOuaToro peaykropa. OTO YBEIMYMBAET YIPABIAEMOCTb, MMO3BOJISIET U30€KATh YBEIUYCHUS
YACJIBHOIO BECA IIACCH, YMEHBIIUTDL PUCKH, ITOBbIaeT KII/I.

orer

[IpenmyiecTBa M HEAOCTATKH JIEKTPOABUTATEIIEH
[IpenMyiecTB y a51eKTpOABUraTeNell CyIIeCTBEHHO OOJbIe, HeXeMU HelocTaTKkoB. boiee Toro, 3a
CU€T  YCOBEpIICHCTBOBAHHMA M  KOHCTPYKTHBHBIX OCOOEHHOCTEM CaMHMX  AJIEKTPONPUBOAOB, U
UHOPACTPYKTYpPBI, CBA3aHHOM C 3apsAKON, MHOTHE BEIIM, KOTOpble BUepa eIé Ka3aJucCh KPUTHUHBIMHU,
CEroJHs TEPSIOT CBOIO AKTYAJIBHOCTb.
IIpeumyiuecrsa

. He tpebyetcs «packaukay. KpyTsiuit MOMEHT JOCTUTAET MaKCUMyMa HETIOCPEJCTBEHHO TIPHU
BKJIIOUEeHUHU. VIMEHHO MO 5TOM MpHYMHE SIEKTPUUECKHUM IBUTATEh JJIEKTPOMOOUIS HE TpeOyeT Haludus
CTapTEepOB U CIEIVICHUN — HEOTheMJIeMbIX cITyTHUKOB JIBC.

. Ynob6erBo. [lns BKIrOUEHUS 3aqHEro xoja (TO €CThb KOPPEKLHMH CO CTOPOHBI BpAIICHHUS
MOTOpa) AOCTATOYHO MTOMEHSTH MOJISPHOCTD, CI0XKHAasI KOpoOKa repenay He TpeOyeTcs.

. Beicokuit KIIJI. ¥ mamuH ¢ snektpoasurarensiMu oH gocruraer 95 %.

. HezaBucumocts. Ha mr000if OTMETKE CKOPOCTH JOCTUTAETCS MaKCHMAaJbHBINA IOKa3aTelb
KpYTAILLEro MOMEHTA.

. Y wmotopa — wmanbiii Bec. [Ipow3BoguTennn MoOryT cebe JErko IO3BOJUTH CO3/1aBaTh
KOMITaKTHbIE aBTOMOOWIIH.

. EcTb Bce BO3MOXHOCTM Ul pEKyNEpallMd 3Heprum TtopMmoxeHus. Ecam y aBro ¢ [IBC

KHHETUYEeCKasi SHEPrusl MPOCTO YXOAUT B KOJOAKU (M CTUPAET UX), TO y DIEKTPOMOOWIIS B PEKHUME
peKyrepanuu MOTOp MOXKeT (DYHKIIMOHMPOBATh KaK TeHepaTop. B pexume TeHepanuu 3IEKTPOIHEPTH
npocto Tpanchopmupyercs B apyryio Gopmy u Obictpo HakammBaercs B AKB. OcoOGenHo pemienne
3 PEeKTUBHO TSI TPAHCIOPTHBIX CPEJACTB C JUIMHHBIM TOPMO3HBIM TyTeM. Ha 00béM reHepupyemoit u
HAKOIUICHHON SHEpPruu CyIIECTBEHHO BIHUSET MapuipyT (penbed, B UYACTHOCTH HaJUYHE XOJIMHCTBIX
Y4aCTKOB Ha JIOPOT€ U YKIJIOH JIOPOTH).



. CHmKeHHE pacxol0B Ha OKCIUIyaTalMl0 MAaIUHBL. 3apsaKy MOKHO IPOU3BOJIUTH OT
AJIEKTPOCETH. DTO CYLIECTBEHHO JEIIEBJIe, HEXKEIU HCIOIb30BAHUE NU3eNs, OeH3MHA. Beiroma odyeBuaHa
JlaXke 110 CPaBHEHUIO ¢ OEH3MHOBBIMH aBTO 3KOHOM-KJIacca.

. Mauielii ypoBEHb IIyMa.
. B GonpummHCTBE CityyaeB JUisi MOTOpa He TpeOyeTcsl IPUHYAUTENbHOE OXJIaXKACHUE.
. OKOJIOrn4HOCTh. MCnosnp30BaHuEe TPAHCIOPTA C JIEKTPOJIBHUIaTENIEM CHHMYKAET KOJIMYECTBO

BBIXJIOITHBIX I'a30B B BO3AYXC.

HenocraTtku
Hosroe Bpemsi CYMTAIOCh, YTO CaMblid OOJIBIION MHUHYC HCIOJIb30BAHHS SJIEKTPOABUTATENS — €T0

3aBUCUMOCTh OT AaKKyMYJIATOPOB, KOTOpbI€ OBICTPO BBIXOAAT U3 CTpPOs. Temepb 3TO HEaKTyalbHO.
CoBpemeHHbIe OaTtape SJIEKTPOKAapOB, IMPEICTABIECHHBIX B MAacCOBOM BBIIIYCKE, T'apaHTHUPYIOT MpoOer
aBToMoOmiIsA 150-200 teic. kM. [ToTepsin akTyanbHOCTh M TOT (PAKTOp, UTO MAIIMHBI C 3JIEKTPOABHUraTEIeM
CYIIECTBEHHO YCTYHAIOT OCH3MHOBBIM 110 MOIIHOCTH. DJIEKTPOTATa COBPEMEHHBIX JIEKTPOMOTOPOB YK€ HE
ycrymaet [IBC.

[TosToMy HenoCTaTKM dSJEKTpOJABMUraTened ceiddyac NpaBUIBHO CBECTH HE K HEJAOCTaTKaM
KOHCTPYKIIMH, a K IUIOXO Pa3BUTOM MHPPACTPYKTYpe JUIsl TOrO, YTOOBI MoA3apspKaTh AieKkTpoMoounu. Eciu
B CHIA, CxkaHauHaBUM MOA3APAIUTH JIEKTPOKAp JIErKO, TO 1O HEJaBHEr0 MOMEHTa Jake B 3amajHoil u
LentpanbHoii EBpone ¢ uH(pacTpykTypoil 11 HOA3apAIKU TAKMX MALIMH ObUIH IPOOIEMBI.

B Poccun, benapycu, Ykpanne, Kazaxcrane, noka, yBsl, ¢ HHPPAaCTPYKTYpOil CUTyaIus emé xXyxe.
Xots, Hanpumep, B Poccun umncio 3anpaBok s anekTpokapos ¢ 2018 mo 2020 rox Bo3pocio B 3 pasa, HO
MOJIOTHO TIOKPBITUS TUIOMIANKAMHU ISl 3apsAAKU OYeHb HeoaHoponHoe. B MockBe — Oonee mioTHoe, B
permonax — ciaboe. Jlaxke pa3pbiB ¢ TakKUMHU ropoaaMu-Turantamu kak Caskrt-IlerepOypr um YensOunck -
KOJIOCCAJIbHBIN.

VY CTpoicTBO 3IEKTPOMOOHIIS

PaccmaTpuBast a1eKTpoABUTaTeIh, BA)KHO OCTAHOBUTHCS HAa YCTPOMCTBE 3JIEKTPOMOOWIIA B LEJIOM,
U3yueHHe OJJIEKTPOJBUIaTeNIi HE CcaMoro mo cebe, a Kak YacTH CHCTEMBbl DIEKTPONpPUBOJA, Te
ANEKTPOABUraTENb — OJIMH U3 €ro 0a30BBIX KOMIOHEHTOB, €ro «cepaue». Ho «opranuzm», GyHKINOHUPYET
TOJIBKO TOTJa, KOT/Ia B MOPSIJIKE BCE IPYTUE «OPraHbD» — YaCTH MIEKTPOIPUBOAA:

. AKKymyssTOpHast OaTapes.

. boproBoe 3apsinHoe yctpoiictBo. Ero ¢yskius — obecreueHue BO3MOXKHOCTH 3apsikKaTh
AKKyMYJISITOPHYIO OaTapero OT OBITOBOM 2JIEKTPUUYECKOMN CETH.

. Tpancmuccus. PacipocTpaneHbl TPAaHCMHUCCHSI C OJJTHOCTYIEHYATBIM 3yO0UaThIM PelyKTOPOM

(wame Bcero BeTpewarouuiics W HauOosiee MPOCTON BapuaHT) M OeccTynmeHYarass TPaHCMHUCCUS C
THJIpOTpaHchopMaTopoM (s cTapTa ¢ MecTa), IIABHO W3MEHSIOLINE OTHOLICHHE CKOPOCTEH BpalleHUs U
BpAIAOIIUX MOMEHTOB MOTOpa M BEAYIIUX KOJIEC TPAHCHOPTHOTO CPEICTBA BO BCEM paboveM JHara3oHe
CKOPOCTEH U TATOBBIX YCUJIMM.

. WuBeprop. Ha3nauenme wHBepTOpa — TpaHCPOPMHUPOBAHUE BBICOKOTO HANPSKEHHS
MIOCTOSTHHOTO TOKa aKKyMYJISITOpa B Tpex(a3zHoe HaNpsHDKEHUE TEPEMEHHOT0 TOKa.

. [IpeoOpazoBarens moOCTOSTHHOTO ToKa. DyHKIHMS — 3apsaka JOMOJHUTEIBHOW Oarapew,
KOTOpast UCHOIB3YETCsl ISl CHCTEMBbI OCBEILICHHSI, KOHIUIIHOHUPOBAHUS, Ay TUOCUCTEMBI.

. OnekTpoHHas cucreMa yrpasieHuss (051ok ynpasieHusi). OTBewyaeT 3a ymOpaBlieHUE
(GYHKIMSAMU, CBS3aHHBIMU C 3HeprocOepexeHueM, 0e30macHOCThi0 KoMmpoprom. B e€ «momunHeHun» —
omenka 3apsma AKDB, onTtuMumzamus peXHMMOB JIBUIKCHHUS, pETYIUPOBAaHHE TATH, KOHTPOJIb 32
UCTOJb30BAHHOW »JHeprueid W 3a HaNpsHKEHHWEM, YIPaBICHHEM YCKOPEHHEM U PpeKylepaTHBHBIM
TOPMOYKEHHEM.
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AxKkymynsTopHas 6arapes

AKkyMynsTOpHas 6atapest (aKKyMyJIsTOp) — OAMH U3 Haubosiee JOPOruxX KOMIIOHEHTOB cucTeMsl. [1o
CBOEH 3HAYMMOCTH UIpaeT TaKylo K€ pojb, Kak OeHzobak miga JBC. DnekrpoMoOuib ABMXKETCS 3a CUET
JIEKTPUYECTBA, IIOJIy4EHHOTO OT 3JIEKTPOCETH BO BpeMs 3apsaaku U xpassmerocs B AKD.

[Tpu 5TOM Ba)XKHO HOMHUTb, YTO y OOJIBLIIMHCTBA 3JIEKTPOMOOMIIEH YCTaHABIUBAKOTCS OJHOBPEMEHHO
JIBa aKKYMYJIATOpA: OJMH TATOBOM — OH MUTAaeT UMEHHO MOTOP U cTapTepHbii (kak u B MamuHax ¢ JABC, on
IIOMOTaeT CHUCTEME OCBEILEHUS, CHUCTEME IMOJOrPeBa). OTH AKKYMYJSTOPbl pa3Hble HE TOJIBKO 10
Ha3HA4YCHMIO, HO U TEXHUYECKUM XapAKTEPUCTUKAM.

TAroBbIl aKKyMYJISTOP 3JEKTPUYECKOrO ABUTATENs 3JIEKTPOMOOWIS NpeAHa3HAuyeH Jisl MUTaHUsS
MOTOpa, 3aIlyCKa JBUraress. Y HEro HeT BBICOKOI'O IyCKOBOI'O TOKA, HO OH 3aTOYEH Ha JUIMTEIbHYIO padoTy,
BBIJIEP’KUBAET OOJIbIIOE KOJIMYECTBO LIUKIIOB 3apsiia-pa3psaa.

Tunuunas tsaroBass AKb — moHoOnouHas cekuuoHHas KoHcTpykuus. TsroBas AKbB coctout u3
TOJICTBIX IEKTPOHHBIX IUIACTUH — IIOPUCTBIX CENApaTOPOB U AJIEKTPOIUTHOIO BEILECTBA.

Camble pacnpoCTpaHEHHbIE aKKyMYJISTOpbl — JIMTHI-HOHHBIE. Y HUX — HauOojee BBICOKas
SHEpreTHYecKas MIOTHOCTb, He TpeOyeTcs: 00CIyKUBaHUE, TOCTATOYHO HU3KUN caMopaspsia.

VYCeTpoicTBO U 0COOEHHOCTH THOPUIHBIX CUCTEM

CBou 0cOOEHHOCTH — Yy THOPUIHBIX cHUCTeM. B ruOpuIHBIX cucTeMax 3JIEKTPOJIBUraTellb MOXKET
paccMatpuBatbes U Kak «maptHép» JIBC, u kak 10M3IeMeHT, TOMOTAIOMIUNA TOOUTHCS YKOHOMUU TOTUIMBA U
IIPU 9TOM IOBBIILIEHUS MOIIIHOCTH.

OCHOBHbIE KOMIMOHEHTbI TMBPUAHOIO ABTOMOBUASA

Ha apimsepe Toyola Frius
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Pacnpepenaer Harpyzss Koymar Koneca (KOraa Mawena P23ronaeTca) wai supadarusaer
1 YNPZONRCTCA 2BTOMATIHCCHM TOK A TAIGBOTO AKKyMYAATOPE (KOTAA M2WHHE TOPUO3HT)

YcTpoiicTBO «rHOpHIa» OTIMYAETCS B 3aBUCUMOCTH OT PEaIM30BAaHHOM CXEMBI Ilepeaay Ha Konéca
KpYyTSIIEr0 MOMEHTA.



[MapannenpHas. AKKyMYJISTOPHI IIepeJaloT SHEPTHIO AIEKTPOMOTOpY, O6ak — Torumuso 1t JIBC. O6a
arperatra paBHOINPABHBI M CIIOCOOHBI CO3JaTh YCIIOBHS IS NepeMeleHus: aBTo. Ho pabotaer Takas cxema
TOJIBKO NPY HAJIWYNH KOpoOKH nepenad. [TapamiensHas cxema ycremHo peannzoBaHa y aBromooms Honda
Civic. Hepeako ruOpuisl ¢ mapauieqbHOW CXEMOU BBIACISIOT B OTACIBHYIO TPYIIY U HA3bIBAIOT IUIArHH-

THOPHTHBIMHU.
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. [locnenoBarenpHo-napaienbHas. Yepes IutaHeTapHbli  penyktop — coenuHensl [IBC,

JJIEKTPOJBUIaTENb U TEeHepaTop. B 3aBUCMMOCTH OT yCIIOBUM JBMXKEHHMS MOXKET HCIIOJIB30BaThCA Tsra
anekrpoasuratens wim JIBC. Pexum BeIOMpaeTcs MpOrpaMMHO CHCTEMOHN YIPaBICHHS TPaHCIOPTHOTO

cpeactBa. Cpeau XOpOIo U3BECTHBIX MOCIIEA0BATEIbHO-TIApAICIbHBIX «rHOpHI0B» — Toyota Prius, Lexus-
RX 400h.



https://pro-sensys.com/info/articles/obzornye-stati/dvigatel-vnutrennego-sgoraniya/
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Knaccuyeckuid THOpUIHBIA  aBTOMOOWIJIb  HUCIOJIB3YeT HMHTETPHUPOBAHHBI B  TPAHCMHUCCHIO
ANEKTPUYCCKUN MOTOP-TeHEpaTop.

[Ipu 3TOM I TONXYYCHHS SJICKTPUUSCKON TATH Y THOPHIHBIX CHCTEM 3aJICHCTBOBAHBI YETHIPE
0a30BBIX KOMIIOHEHTA:

Motop-renepatop. SBnsercsa oOpaTuMoi CUIOBOM yCcTaHOBKOM. MokeT paboTaTh B JBYX pexUMax:
HENOCPEACTBEHHO TAIIOBOTO MOTOpa W TeHepaTopa Jjs 3apsiiKu BBICOKOBOJIBTHOM aKKyMYJISTOPHOM
6arapeu. [Ipu pabote B pekrMe MOTOpa BO3MOKHO CO3/IaHUE KPYTSIIEr0O MOMEHTa U MOIIHOCTH, KOTOPBIX
XBaTUT Ul CTapTa U JBMXKEHHUs aBTOMOOWIS ¢ BbIKiIoueHHbIM JIBC, npu pabote ycTpoHcTBa B peXUMeE
reHepaTopa NpoAYLUPYETCS BBICOKOBOJIBTHAS 3JIEKTPOIHEPTUS.

. BoicokoBonbTHBIE cUIIOBble Kabenu. M3onupoBaHHbIE 37eKTpUUeckre Kadeau OO0JbIIOro
cedyeHMs. BaxKHbI U1 IEpEeHOCa SHEPTUH MEXKY KOMIIOHEHTaMU BBICOKOBOJIBTHBIX 3JIEKTPOLEIIEH.

. BbICOKOBONIBTHBIE aKKyMYJSITOpHBIE OaTapeu. BxiroueHHblE B MOCIEIOBATEIbHYIO II€Mb
aKKyMYJIITOpHBIE 351eMeHThI. [103BOISAI0T HakonUTh B 6aTapee 00JbIION 00BEM IIEKTPOIHEPTUH.

. BBICOKOBOIBTHBIN CHIIOBOM MOJYJIb YIIPABJICHUS NI YIIPABICHUS TIOTOKOM 3JIEKTPOIHEPTUU
JUTSL IBUPKEHUS TPAHCIIOPTHOT'O CPECTBA HA IIEKTPUYECKOM TATE.

. ['uOpuaHbIE aBTO OTKPBHIBAIOT HOBBIE AKCILIyaTal[MOHHBIE BO3MOXXHOCTH, C OJJHOM CTOPOHBI

MO’KHO OBITh MaKCHUMAaJIbHO HKOJIOTUYHBIM, PAJOBATHCS KOM(POPTHOM €3/1€ U CIKOHOMHTH Ha TOIUIMBE, a C
Ipyro CTOPOHBI, IPU pa3psale aKKyMyssATOpa BIafelel] aBTO HE MOMAAET BIPOCAK, €CIU HEBO3MOXKHO
M0J13apsIIUTh MOTOP: B paboty BetynuT JABC.

. [TepcrieKTHBBI TPUMEHEHHUS AJIEKTPOABUTaTENEeH B aBTOMOOMIIAX

[lepcrieKTHBBI TPUMEHEHHUS] AJIEKTPOJABHUraTesiedl B aBTOMOOWIAX HaNpsIMyl0 CBSI3aHbI C TEM,

HACKOJIbKO aKTHBHO OyzeT pa3BUBaThCs MHPpacTpykTypa. Tam, rie oHa He oOecrieyeHa, WCIOJIb30BAHUE
ANEKTPOKApPOB JEHCTBUTENHHO OrpaHuueHo. Benp 0e3 moazapsiiku y MHOTHX aBTO — Majasl JalbHOCTh
npobera.

Brpouem, naxe mocnenHss npobiema akTHBHO perraemas. Hemenkue u sIMOHCKUE pa3pabOTUMKH
(xomnanuu DBM Energy, Lekker Energie, Japan Electric Vehicle Club) cymenu nokasats Mupy: noTeHIHaN
y JJEKTPOJABHUTaTeNeH, aKKyMyIsTopoB 0e3 momzapsaku moxeT gocturatb 500 -1000 Teicsy KHUIOMETPOB
npo6era. [IpaBaa, moka yto 1 000 Thicsy kM mpobera 0e3 moa3apsaIKd BO3MOKHBI TOJBKO B TeopuH, a 500-
600 y>xe Ha IpaKTHUKe.

Ha naHHBI MOMEHT JOCTYMHOCTh TAKOrO TPAHCIOpPTa — HA YPOBHE MHXKEHEPHO-KOHCTPYKTOPCKOM
paloThI, SKCIIEPUMEHTAIIBHBIX BBIITYCKOB, HO €CTh NEPCHEKTHBBI YTO UX MOAXBATIT aBTOTUIAHTHI, U HE 3a
TOPU30HTOM — CEPUMHOE POU3BOACTBO.



[lepcnekTHBBI MPUMEHEHHs SJEKTPOJBUTATENEe B aBTOMOOMJISX OYEHb TECHO CBSI3aHBI M C
MOJIUTUKON OTAENbHBIX rocynapcts. Hanpumep, B Hopeerun oGmagarenu 3JIeKTpoMOOHIIeH 0CBOOOKICHBI
OT YIUIaThl €XErOoJHOTO Hajora Ha TPAHCHOPT, IIOJb30BaHUS IUIATHBIMU JOpPOraMH, IapOMHBIMU
nepenpaBaMu U Jjaxke OOJBIIMHCTBOM MapkKoBOK. C yu€Tom Toro, 4to Hanorud u tapudsl B CKaHIMHABHH
OJIHU M3 CaMbIX BBICOKHMX, MOTHBAIUS MPHOOPECTH UMEHHO aBTO C AJeKTpojBurateneM, a He [IBC — ouenb
BBICOKAS.

O6parute BHMaHue, uyTo Ha 6aze LCMS ELECTUDE ecth cnienuanbHbIi pa3aen “DaeKTpuYecKuid
npuBOJ”~, B HEM MOAPOOHO pa3OMparOTCs AJIEKTPOJIBUraTeNd, BUJbI 3JEKTPONPUBOJA, CHUCTEMbI 3apsaKH,
0COOCHHOCTH OOCITY:KHBaHMSI TPAHCIIOPTA € AIEKTPOMOTOPOM. KpoMe KOMIUIEKCHBIX TEOPETUYECKUX 3HAHUIM
B 00yYaromuX MOAYJSX MPUBOISATCS MHOTOYHCIICHHbBIE TPAKTUYECKUE IPUMEDPHI.

OBOPYJIOBAHUME U MATEPUAJIbBI
1. YueOHble MakeThl aBTOMOOMIIEH C pa3pe3aMu KOpoOOK Mepesiad U pa3JaTOYHbIX KOPOOOK;
2. [Inakatel U CXeMbl TPAHCMUCCHUI aBTOMOOMIICH;

3. Pa3pesnbie 00pa3iibl OTAENBbHBIX KOPOOOK Mepeaay pa3inyHbIX TUIIOB.
YKA3AHMUSA 10 TEXHUKE BE3OITACHOCTH

N3yunth Mepsl 6e30macHOCTH B «J[abopaTOpuu KOHCTPYKIIMHM U YCTPOMCTBA aBTOMOOUIIEI».
3ATAHUSA

1. Botuepmumu cxemy u onucamo pabomy mpexcmyneHuamou Kopooxku nepeoat.

2. Onucams HazHayeHue u pabomy oenumens u 0emyibmunIuKamopad.

3. Boiuepmums cxemy u onucams pabomy cuoOpompanchopmamopa.

4. Boiuepmums cxemy u onucamo pabomy 2uopoodvbemMHol KOpooKu nepeoadu.

5. Onucamwv pabomy beccmynenuamolx MexaHu4eCKux nepeoau.

6. /lamb HazHaueHue u K1ACCUGUKAyUo paz0amourblx KOPOOOK.

7. Obvsacuums, nouemy 6 pazo0amouyHyl0 KOPOOKY  B8B00mM  MeNCOCe8Ol

ougppepenyuar.
COILEPKAHUE OTYETA

[TuceMeHHas yacTh (OTYET) COCTOUT U3 CIEAYIONINX ITYHKTOB!
1. Tema nabopaTopHO# pabOTHI
2. Pa3nen
3. Llenb paboTsl
4. ConeprkaHue oT4yeTa:
- Buiuepmums cxemy u onucamv pabomy mpexcmyneHuamou KopoOKu
nepeoau.
- Onucamo HazHaueHue u pabomy oeaumelis U 0emyIbMmunIUKamopad.
- Boiuepmums cxemy u onucamos pabomy uopompanc@opmamopa.
- Boruepmums cxemy u onucamos pabomy 2udpooovbeMHOU KOpoOKU nepeoad.
- Onucamv pabomy beccmyneH4amulx MexaHu4eckux nepeoau.
- [lamb naznauenue u kraccuguxkayuio pazoamounsvix KOpoook.
- Obvsichumbs, novemy 6 paz0amoyHyl0 KOPOOKY 8B800SM MeHCOCesoll
ougppepenyuan.
5. KoHTponbHbIE BONIPOCHI
6. [IpakTuueckas padota
7. BcnoMmoraresbHbIA MaTepuan
TpeOoBaHMs K COIEPKAHUIO OTUETA


https://pro-sensys.com/product/electude/elektricheskiy-privod/
https://pro-sensys.com/product/electude/elektricheskiy-privod/

Otyer NOKeH colepKaTh MOAPOOHOE OMHMCAHNE OTACTBHBIX MEXaHU3MOB U CHCTEM aBTOMOOMIIS.
[TpuBoauTCS HEOOXOAMMBINM HMIUTIOCTPALIMOHHBIM Marepuan B BHJE PHCYHKOB, TpaguKoB M TaOiMII,
JOTOJHSIOMINHN U PAa3bSCHSAIOMNI TEKCTOBYIO YaCTh OTYETA.

Onucanuio KOHCTPYKIMH TOTO HJIM MHOTO 3JIEMEHTa aBTOMOOMIISL MPEALIECTBYET U3JI0KEHUE €T0
Ha3HAYCHUS U CBSI3U C OCTAJIBHBIMU Y3JIaMHU.

3I[GCB JKC MOTI'yT OBITh YKa3aHbl aHaJloru, HOpPUMCHACMBIC Ha APYrux aBTOMOOMIIIX HX
OTJINYUTENIFHBIE 0COOCHHOCTH, HEIOCTATKH U MPEUMYIIIECTBA.

Ocoboe BHUMaHHE YJIENAETCS pasfelly MOCBSIIEHHOMY pa30opke M COOpKE OTIECNIBHBIX Y3JIOB.

MoryTt OBbITb NpPEICTaBICHbI OCHOBBI OOCIYKHBaHHMSI M PEMOHTa pa3OUpPaeMbIX Y3JI0B, NMPUUYHHBI UX
HEHCIPaBHOCTEH.

I/IHHIOCTpaHHOHHBIﬁ MaTepurall KCJIATCIbHO BBIIIOJHATE «OT PYKU», T. K. 3TO IO3BOJIACT CTYACHTY
Jydiie pa3oopaTbcs B KOHCTPYKTUBHBIX OCOOEHHOCTSIX M3y4aeMbIX Y3JIOB.

B 3axmrouenun 1o Ka)KI[OI‘/JI pa60Te JOJIZKHBI 6BITB CACJIaHbl BbBIBOJAbBI O HAACKHOCTHU U
pa6OTOCHOCO6HOCTI/I OCHOBHBIX JJIECMCHTOB H3Yy4YaCMbIX B ,HaHHOﬁ pa60Te. CJ'ICI[yeT MMOAYCPKHYTh HX
HCAOCTAaTKU U JOCTOMHCTBA, 3ACCH K€ MOT'YT 6BITL CACJIaHbl BBIBOABI U MPCIJIOKCHUA 00 0COOEHHOCTAX
pa3z0opKu U COOPKHU OTIENBHBIX Y3JIOB.

KOHTPOJIBHBIE BOITPOCHI
Tpunyun pabomul 0sucamens 21eKMpoMoOUNSL
Obvsacnume ycmpoucmeo pomopa 31eKmpoosucamers
Obvsacnume ycmpotcmeo cmamopa 31eKmpoosueamens
Buovwl anekmpoosucameneti anekmpomoobuneu
Acunxponnvie snexmpoosucamenu
CunxpoHHubie a1eKmpoosueamenu
Jleucamenv-xoneco

Obwee ycmpoticmeo asmomoous

NN



3anarue 4.

Tema. QOOmee ycTPpOMCTBO M NPUHOMI PpadoOThl  XO0A0BOM  YacTH
JIEKTpPOMOOuJIell 1 THOPUIHBIX ABTOMOOMJIEH.

I_[e.m, 3aHATUSA — U3YUYUTh HASHAYCHUC U KOHCTPYKIUHU KOJICC, IIMH U TOABCCOK.

TEOPETUUECKAS YACTDH
1. Kojieca 1 HIMHBI
1.1. O6uue cBegeHus

AemomobunvHble Koleca BOCIPUHUMAIOT BCIO MacCy aBTOMOOWIS M JAUHAMUYECKUE HArpy3KH,
nepcaaBacMbIC Ha paMy HIU KY30B aBTOMO6I/IJI$[, CMATYAIOT W TOTJIOIIAKOT TOJYKM W yAapbl OT
HepoBHOCTeH noporu. OT xapakTepa B3aMMOJCHCTBHSI KOJIEC C JOPOTOil 3aBUCAT TATOBBIE U TOPMO3HBIE
CBOWCTBA aBTOMOOWJIS, IUIABHOCTh XOJla, JKOHOMHUYHOCTh, MPOXOJUMOCTh, YCTOHYHBOCTH U
yIPaBISEMOCTb.

Koieca AOJDKHBI HMMCTb MHUHHMAJIBHOC COINPOTHUBIICHUC KAUYCHHUIO, XOpOHIME CHOCIIHBIC H
neMI(pUpPYIOIIHe CBOWCTBA, BBICOKHE [OJITOBEYHOCTb M M3HOCOCTOHMKOCTb, OECHIYMHOCTbH pabOThI,
JJIETKOCTh MOHTa)Xa H JEMOHTa)Xa, CaMOO4YHUIIa€MOCTb 6€FOBOﬁ YaCTW IIWHBI IIPpU JABUKCHHU 110
nedopMUPYEMbIM FPYHTaM.

B cooTBeTcTBUU C BBIMONHAEMBIMH (YHKIHMSAMH KOJIeCa MOTYT OBITh BEAyIIWE, YIpaBJsieMbIC,
KOMOMHHpPOBaHHbBIE (OJHOBPEMEHHO BEIYIIME U YIIPABIIIEMbIC) U MOICPKUBAIOIIUE.

Koneca cocrost u3 cnemyrommx gactei (puc. 1): mmHubl, 000165 3, 10, coeqMHATENHLHON YacTh ¢
JEeTalsIMU KPEIUICHUs, CTYNUIl U MOJMMIHUKOB. COEAMHUTEIBHOW 4YacThi0 MOTYT OBITh IUCK 4,
Hepa300pHO MPHUCOETUHEHHBIN K 0001y (TMCKOBOE KOJIECO), HJIM CIUIIBI, TPEACTABISOMNUE cCOO0N 4acTh
CTynuIbI (6€311CKOBOE KOJIECO WU CITMILIEBOE KOJIECO).

ITneemamuueckas wuna — d3TO ympyras o000JO0YKa, yCTaHaBIMBaeMas Ha 0001 Koieca H
3aroJiHsAeMast BO3AYXOM IO/ JaBICHHEM.

B ocHoBy knaccuukanmuu MIMH TOJOXEHbl IE€OMETPUUECKHE pa3Mepbl M KOHCTPYKTHUBHBIE
npu3Haku (tabn. 1). K ompenenstonum reoMeTpUYeCKUM pa3MepaM ILIMHBI OTHOCATCS HapyKHBIN
muamerp D, mmpuna B, Beicota H npodwiis, nocanouHblil iuamerp Oy U paccTosiHue MEx1y OOpTOBBIMU
3aKkpauHamu 000712 A. B 3aBUCHMOCTH OT HIMPHHBI MPOQUIIS [IKWHBI AT Ha KpymnHoradapuTHeie (B >
350 mm), cpenneradaputhbie (B = 200...350 mm) u manorabaputhsie (B < 260 mMm).

B 3aBucuMocTu 0T cnoco0a repMeTH3ali BHYTPEHHEH IMOJIOCTH IIMHBI MpHU cOOpKe ¢ 00070M
paszIuyaoT KaMepHbIe U OECKaMepHBIE IIUHBI.

beckamepnvie wiunbt — 3TO IIMHBI, B KOTOPBIX BO3AYIIHAs MOJOCTh 00pa3yercsl MOKPHIMIKON U
obogom  komeca. OHa  WMEET  BO3AYXOHENPOHHUIIAEMBIH  cliod  TommmuHOM  1,5..3  MmM,
MIPUBYJIKAHU3UPOBAHHBIN K BHYTPEHHEH CTOPOHE MOKPBIIIKH.

1. Knaccudukanus muH no npoQuiito

Twun muHB | H/B A/B
OObraHOTO TIPOGUIIS boree 0,89 0,65...0,76
IupokonpodunbHas 0,6..0,9 0,76...0,89
HuskonpoduibHas 0,7...0,88 0,69...0,76
CBepxHH3KOTPODUITHHAS Ho 0,7 0,69...0,76
ApouHas 0,39...0,5 0,9....1,0
ITneBMOKATOK 0,25...0,39 0,9.....1,0

HlupokonpouabHBIMU IIMHAMUA B OCHOBHOM 3aMEHSIOT CABOCHHBIE IIMHBI OOBIYHOTO MPOQUIIS.
ApouHBI€ IIHWHBI IPUMEHSIOT B YCIOBUSX O€30POKbs ISl TOBBIIMICHUS] MTPOXOTUMOCTH aBTOMOOUIIEH.
Nx mporekTtop mMmeer rpyHTo3anensbl BbicoTOoM 30...40 MM. beckamepHble IIMHBI HU3KOTO JaBJICHUS



(THEBMOKATKH) MMEIOT TOHKOCTEHHYIO PE3WHOKOPAHYIO O0OJIOUKY, paauaibHas aedopmarius KOTOpoi
MOKET cOCTaBIATH 70 25...30 % OT BBICOTHI IPODHIIS.

B o6o3HaueHusIX IUH yKa3biBaloT pasmepbl D, B, d; u KOHCTpyKuuIO Kapkaca OykBamu P win R
(st mwuH ¢ paxuanbHeIM KopaoMm). LuHBl 0OBIMHOTO TPOQUIIS TIPy30BBIX ABTOMOOHMIICH HMEIOT
MapkupoBky B— dy B MuwuimMmerpax (mioiimax), Hampumep 260 — 508 (9,00 — 20).
HIupokonpoduinbHble mHBI 0003Ha4Yal0T TpeMs unciamu DXB— d; B Muummmerpax (1770x670 — 635),
apounbie — nBymsi DXB (1300x750), maeBmMokatku — Ttpemst DXBXH (1000x 1000x250).
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ABTOMOOMIIbHBIE KOJIeca JIETKOBOTO (a) u rpy3oBoro (0) aBTomobuineit: 1 — mokpsliika; 2
—xamepa; 3, 10— ob6onws; 4 — muck; 5— KpemexHoe OTBepcTHE; 6— mpuBaIoYHas

IJIOCKOCTh JTUCKA; 7—IIeHTpaJIbHOE OTBepcThe; 8 —o0oaHas jneHTta; 9 — BeHTWIb; 11 —
ChEMHOE OOPTOBOE KOJIBITO
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c. 2. Xapakrep neopMUpPOBaHHS IIWH NMPH BHE3AaITHOM BBITYCKE M3 HUX BO3AyXa: a —
npopmwis OOBIYHOM IIMHBI, CMOHTUPOBAHHOM Ha TIyOokoM o6oze; 0 — mnpoduisb

6e3omnacHoit muHbl TMT; B — npodub 6e3onacuoit munbsl DIP

bezonacnas mmua TMT (puc. 2, 0) mo BHemIHEMY BHUJY M BHYTPEHHEMY CTPOCHMIO ONM3Ka K
oObIUHOM OeckamMepHO#l panuanbHOW mMHE (puc. 2, a), HO UMEET IIMPOKYI0 OEroByIO0 TOPOXKKY H
YCUJICHHYIO HaJO0OpPTHYIO 4acCTh.

[Ipu BBIXOJIE BO3[yXa M3 IIMHBI CIENMAIbLHO BHIIOJHEHHBIE 3aKpaWHbl 0007ja OMUpPAIOTCS uYepe3
HaJI00PTHYIO 4acTh Ha OErOBYIO YacTh IIUHBI, BCIEJICTBHE YEero MX OOpTa HE CXOIAT ¢ MOJOK 000ja.
BokoBuHBI, pacnonoxeHHble MEKIY 00010M U JTIOPOKHBIM MOKPBITHEM, U O€roBas 4acThb LUIMHBI CIIY)KaT
aMOPTHU3ALMOHHON Cpesioi M 00ecreunBaloT BO3MOXKHOCTb O€30MacHON OCTaHOBKU aBTOMOOWIISA. UTOObI
MIPU ATOM TPEHHE PE3WHBI HAAOOPTHOM YaCTH MO pe3rHEe OETOBOM YacTH HE OBLIO CIUIIKOM OOJBIIHNM,
BHYTPH IIMHBI Ha 00607€ (puc. 3) pacnoiaratoT crielualbHble OaJUIOHYMKU CO CMa3bIBAIOLIEH KUAKOCTHIO
(06bemoM okono 150 cm®), KOTOpas BBIIABIMBACTCS BHYTPh IIMHBI 110 MEPE CHIKEHHS JIaBJICHHSL.
Xuakoctb HE TOJNBKO YMEHBIIAET TPEHUE M M3HOC CONPHUKACAIOIIMXCS IOBEPXHOCTEHW, HO U



repMeTH3MpyeT MecTo Ipokona. Kpome Toro, 3a cyer ucrnapeHus >KUAKOCTH CO3AeTCs AaBICHUE OKOJIO
0,3 krc/cmM?. DTO JOMOIHUTENHHO YTyUlIaeT e30BbIe KauecTBa IPOKOJIOTOMH IIHHbL.

T
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c. 3. O6oxaps s 6e3onacHbIX mMH TMT: a — 1mtockuit 00041, MOHTaXXHBIN py4ei KOTOPOTO
3aKpBIT TIACTMACCOBOM JICHTOH; O— pa30opHblii 0001, CHAOXEHHBIM KamncylaMu CO
CIIELUAIIBHON KUIKOCTHIO

beszonacnas wuna DIP (puc. 2, B) MO KOHCTPYKIHMH CYIIECTBEHHO OTJIMYAETCA OT H3BECTHBIX
COBPEMEHHBIX MIMH. JTO OeckamepHas IIMHA C MOIIHBIMHA BOTHYTHIMH BHYTPbH LEIbHOPE3WHOBBIMH
.OOKOBHHAMH CIEIUATBLHOU (POPMBI, KECTKUM IOSICOM, apPMHUPOBAHHBIM KOPIOM IO OKPYXKHOCTH, U
MOILHBIMH pe3UHOBBIMH OopTamu. lllMHY MOHTUpPYIOT Ha creuuanbHbIA IUIOCKUN y3Kkui obox. Ilpu
HAaKaYMBaHUU BO3J1yXOM OOKOBHHBI BBIIPSIMIIIOTCS, & PE3UHA UX MOJIy4aeT MPEABAPUTEIBHOE CiKATHE.
[Iuna mpuoOpeTaeT XapaKTepHYIO TPEyTroibHYIO dhopMy. Yrupyruii a¢pdekr odecnieunBaercs Ha 50 % 3a
CYeT MOJIaTIMBOCTH pe3uHbl ¥ Ha 50 % 3a cyer Bo3ayxa.

[Ipy cHWKEHWW JaBIIEHHUS BO3/AyXa pPE3MHOBBIE OOKOBHMHBI ONHMPAIOTCS Ha OETOBYIO dYacTh
MOKPBIIKK. B 3TOM ciyyae faxke HpH BBICOKHX CKOPOCTAX OOECIEeuMBAIOTCS COXPAHHOCTH IIMHBI,
HOpMaJIbHAs! YIIPaBJISIEMOCTh U 0€301aCHOCTH ABTOMOOWMIIS 710 TIOJTHOM €0 OCTaHOBKH.

1.2. KoHcTpyKIMs 3JIEMEHTOB KoJIec

[IunHa cocrout n3 mokpeimku 1 (cM. puc. 1), kamepsl 2 u 00oHOM JeHTH 8. Kamepa npencrasisier
co00i repMeTHYHYI0 TOPOOOPa3HYI0 000I0UKY, CHAOKEHHYIO BeHTHUIeM 9 a1 HakauMBaHUS M BBIITyCKa

Bo3ayxa. O0omHAsT JIEeHTa — DJACTUYHOE KOJBIIO, MPEAOXpaHsIoNee UCTUPAHHE Kamepbl 00 00oa u
3aiemieHue ee 0opramu 000/1a MpU MOHTAXKE.
[TokpeIlika — 3TO TOpPOOOpa3Has 000J0YKA, BOCIPHHUMAIOIIAS HATPY3KH CO CTOPOHBI JIOPOTH.

DOneMeHTBl MOKPBILKU: Kapkac 5 (puc. 4), Opekep 2, mpoTtektop 1 ¢ pucyHkoMm 3, GOKOBBIE CTEHKHU
(yuacroxk Il), 6okoBuHbI 6 1 60pTa (yuacTox | ).

Kapkac (cuioBas 4acTb HOKPBIIIKKM) COCTOUT W3 OJHOIO MM HECKOJIBKUX CJIOEB KOp[a,
3aKpEMJICHHBIX Ha OOpTOBBIX Koiblax 7. Ero mosydaroT MeTOJOM OOpE3MHMBAHMS MapajuIeIbHO
pacmoyoKEeHHBIX HHUTEW. B kadyecTBe MaTepuana HUTEH HMCHOJIB3YIOT BHCKO3HBIC, MOJHMAMHJIHBIC WIIH
noyin3(upHbIE BOJIOKHA, CTAIbHYIO TPOBOJIOKY H JIp.

VYrou HaKJIOHa HUTEH rmocpenuHe 0eroBoi JOPOXKKH B KaXKIOM ClIoe KapKaca U Opekepa omnpeaessier
KOHCTPYKLHIO MIMHBI. B 3aBUCUMOCTH OT KOHCTPYKIIMU Kapkaca U Opekepa pa3iMyaroT AUaroHajJbHbIe U
paauanbHble MKUHBL. B TraroHanbHON IMHE yroyl HaKJIOHA HUTEW cocTaBiisget 45...60°, B paguanbHON —
030k K Hymo (puc. 5). [Ipu paguaabHOM PacmoIOKEHUN HUTEH YIydIIalOTCs YCJIOBHS WX pabOTHI B
KapKace, 4TO IO3BOJSET YMEHBIIMTh YHMCIIO CIOEB Kapkaca. YBEIMYMBAsl YHCIO CJIOEB KOPJA, MOYKHO
MOBBICUTH JOMYCTUMYIO CTATHUECKYIO HArpy3Ky Ha IIUHBI OJTHOTO U TOTO )K€ pa3Mmepa.

Puc. 4. Koncrpykius nokpseiku (a) u ee 6opra (6): |- 6opt; |l - 6okoBas crenka; 1l - ninedesas
30Ha mporektopa;, 1 — mporekTop; 2 — Opekep; 3 — pPHUCYHOK HpoTekropa; 4 —
MOJKAHABOYHBIM CJIOW; 5 — Kapkac, 6 — OokoBWHA; 7 — OOPTOBOE KOJIBIO; &

HAIOJIHUTENIbHBIE HIHYPHI; 9 — Kpbulo OopTa; 10 — 6opToBas nenta;11 — Hocok 6opra; 12 —
ocHoBaHHe O6opra; 13 — marka 6opra



O0o03Ha4YeHUE JAUATOHAIBHBIX IHIMH JIETKOBBIX aBToMoOmiei: B — dn. [lpu H/B > 0,82 pa3mepsl
yKa3bIBAIOT TOJIbKO B Aroiimax (Hampumep, 9,00 — 15), a npu H/B< 0,82 — cmemanHoe 0003HaYCHHE
(manpumep, 155-13).

O06o03HaueHne paauaibHBIX IIHH JErKOBIX aBToMoOmeii: B/70xR dy, rome B— B Musutumerpax, O,
— B jawoiimax, a 70 —Homep cepun. BmecTto 3HaKa «X» MOXeT ObITb BBEJIEH MHJIEKC CKOPOCTH
(6bykBeHHOE 0003HAYCHUE MAKCHMAJIBHOW CKOpOCTH aABMkeHUs): P— mpu 150xkm/4, Q— 160 km/4, R—
170xm/4. Harmpumep, 185/70 PR 14 wim 185/60 QR 13.

Puc. 5.

KoHcTpykiuus kapkaca JuaroHanbHoil (a) u panuaibproi (0) muH: 1 — xopa; 2— Opekep

Kpome Toro, Ha GOKOBHHE IIMHBI YKA3bIBAIOT MPEANPUATHE-U3TOTOBUTEINb, CTPAHy, HOMEP MOJICIH.

B mpomecce skcmutyaTanuyu mpouCXOaUT pa3HAIIMBAHUE IIWHBI, T. €. YBEIHMYCHHE €€ JTUaMeTpa |
mupuHbl. HauMeHbI1yI0 pa3HaliiBaeMOCTh UMEIOT HIMHBI C METAJUIOKOPIOM.

[IpoTexkTop — HapykHasi pe3WHOBAs YacTh IMOKPHIIIKK, OOECIEYUBAIONIAs CICTUICHHE IIWHBI C
JOPOTOM ¥ TPENOXpaHsIoas Kapkac OT MoBpexaeHud. OH COCTOMT M3 penbeHOro pHCyHKa H
MMOJKaHABOYHOTO Cjos. PucyHOK mpoTekTtopa (puc. 6) CYIIECTBEHHO BIUsAEeT Ha Kod(PUIMeHT
CONMPOTHUBIICHUS KAaUEHHIO KOJIECA, U3HOC IIMHBI U CLIETVIEHHE €€ C TOBEPXHOCTHIO I0POTH.



Puc. 6. Pucynku

IIPOTEKTOpPA MIMH: d —

NOpPOXHBIM, 6  —

YHUBEPCAJIbHbIN; 6 — MOBBIIIEHHON TPOXOAUMOCTH; 2 — 3UMHHUI; 0 — KapbepHbIil; e —
ACUMMETPUYHBIN

bpexkep — 4acTh NOKPBIIIKH, COCTOAIIAS U3 CJIOEB KOpJAAa U PE3UHBI, PACIOJIOKEHHA MEXAY

IIPOTEKTOPOM U KapkacoM. OH cMmsryaer JeHCTBHE YAApHBIX Harpy30K Ha Kapkac U CIIOCOOCTBYeT Ooiiee
PaBHOMEPHOMY PACIIPENEICHUIO IO €r0 NOBEPXHOCTH JAEUCTBYIOIIMX HArpy3o0K.

bopra — *ecTkue 4acTH MOKPBIIIKH, CIIyKaIllie AJIs KPeIUIeHus KUHbI Ha 060e. bopT oOpa3yercs
u3 KpbUbeB 9 (cM. puc. 4), 00epHYTHIX KOHIIAMH CIIOEB KOpJIa KapKaca.

bokoBMHAMU Ha3bIBalOT PE3MHOBBIA CJIOM, IOKPBIBAIOLIMI OOKOBBIE CTEHKM Kapkaca H
MIPEeIOXPAHSIOUINI €ro OT MEXaHNYECKUX MOBPEXACHUN U BIIary.

OObIuHBIE LIMHBI C JJOPOXKHBIM M YHUBEPCAIBbHBIM MPOTEKTOPOM Ha 00JIEACHENbIX, 3aCHEe)KEHHBIX U
IPA3HBIX CKOJIB3KUX TOKPBITHSIX JOPOT HMEIOT HM3KHE TATOBO-CLEMHbIE KauecTBa W HE Bcerjaa
o0ecreynBaOT HY)XHYI 0€30MacHOCTh ABIMKEHUS. sl 3TUX YCIOBUH NPUMEHSIOT HIMHBI C 3UMHHUM
PUCYHKOM IPOTEKTOpPA, LIETH U IIUIBI MPOTUBOCKOIbKEeHUs. [llun cocTout U3 cepaedyHuka U Kopiyca.
CeplieuHUK 1IMMA JeNAl0T U3 KapOUI0B METAIJIOB, CIICUEHHBIX CO CBA3YIOIIMMU BEIIECTBAMH — OOBIYHO
kobasbToM. Kopryc mmmna u3rotoBisitoT U3 CIUIaBa CTAIN U CBUHIA, OUHKOBBIBAIOT UJIM XPOMUPYIOT.

JUis IIMH JIETKOBBIX aBTOMOOWJIEH NPHUMEHSIOT INWIBI JuamMeTpoM 8..9 MM, Al TPy30BbIX
aBToMoOmiIe — nuamerpoM a0 15 mMm. KonnuecTBo MIMMOB, yCTaHAaBIMBAEMBIX B LIMHY, 3aBUCHUT OT
Macchl aBTOMOOMJIS, MOIIIHOCTH JIBUTATENs U YCIOBUHM 3KcIuTyaTanuu. Mx nomxHo ObiTh He 6omnee 200.

[TonnonpuBoaubie aBTOMOOWIH, HanpuMep ['A3-66, 3UJI-131, «Ypan-375», ¢ 11e1bI0 TTOBBIIICHHS
IIPOXOAUMOCTH O0OPYAYIOT CUCTEMOM pEeryJlupoBaHUs JaBJIEHUS BO3JyXa B HIMHaX. Bo3ayx momaercs B
CUCTEMY KOMIIPECCOPOM, YCTAHOBJICHHBIM B TOPMO3HOM CHUCTEME.

0600b5. 0001 C COCTUHHUTENBHOM >XECTKOM YacTbi0 Kojeca YAEpXKUBAeT IIMHY W TepenaeT
Harpy3ku OT Hee Ha cTynuily. [103ToMy OH JOJIKEH MOJHOCThIO COOTBETCTBOBATH IIMHE IO pa3Mepawm,
KECTKOCTU U KOHCTpYKIHMU. [locanounsie pasmepsl 06012 ud KaMepHOI 1 OeCKaMepHOW HIMHBI IOJIKHbI
OBLITh OJUHAKOBLIE.

KoHCTpyKTHBHBIE CXEMBI KOJIEC MIOKa3aHbl HA PUCYHKE 7, a CXeMbl 000/1b€B — Ha PUCYHKE 8.

Pacrniono)xeHne nucka OTHOCUTEIBHO LIEHTPAIBbHOM IJIOCKOCTH, MPOXOASIIEH mocpenuHe o6oza,
XapaKTepu3yercs 6vliemom. Y Kojeca € HYJIEBbIM BBUIETOM NPHUBAJIOYHAs IUIOCKOCTh JIHCKA
(mpuneraromiasi K CTYNHIIE) COBIAJAET C LIEHTPAJbHOM IUIOCKOCTBIO. Y KoJieca C MOJIOKUTEIbHBIM
BBUICTOM LIEHTpaJlbHas IJIOCKOCTh 000Ja CMeIIeHa OTHOCUTENILHO MPUBAIOYHONW IUIOCKOCTH JHCKa B
CTOPOHY MPOJIOJIBHON OCH aBTOMOOMJIS, @ C OTPULIATEIbHBIM BBIJIETOM —B IMPOTHUBOIOJIOKHYIO CTOPOHY.

OneMeHTHl 000/71a: OCHOBAaHUE, CIIy)Kallee /Uil YCTAaHOBKM ChEMHBIX JeTajiei; OopToBas 3aKkpauHa,
oOpa3yromass OOKOBOM ymop i IIMHBI; [OCAJ04YHas TMOJKa, MpeJHa3HaueHHas [Js YCTaHOBKH
OCHOBaHHs OOpTa ILIMHBI; 3aMOYHasl YacTh, NMPEIHA3HAUYECHHAs JJIS 3aMBIKAIOIIUX CHEMHBIX JeTalei



(3aMOYHBIX ¥ OOpPTOBBIX KOJIEI[); py4el, pacloJOKEHHBIH MEXIY IIOCAIOYHBIMU IIOJKAMH M|
MPECTABIAIOMINN COO0H yrimyOneHue Uit MOHTaXa U IEMOHTa)Ka IIWHBL.

Paznuyaror nenpHble W pazbopHble 0007abs. LlenbHbIE 0004bS MPUMEHSIOT A INUH JIETKOBBIX
aBTOMOOWMIIEH, pa30opHbIe — JUIS IIMH TPY30BBIX aBTOMOOMJICH B CBSI3U C HEBO3MOXKHOCTBIO UX COOPKH
4epes3 3aKpanHbl 000712 M3-3a BEICOKOH KECTKOCTH OOPTOB U OOKOBHUH.

Puc.

1 2 , 1

KoOHCTpYyKTUBHBIE CXEMBl KOJIEC: @ — OJMHAPHOTO; O— CIBOCHHOIO; 8, 2, 0 — C
pPa3IMYHBIMU BBUICTAMHU JHCKA; e —Oe3MCKOBOTrO; l—BepTHKaNbHAas OCh Kojieca, 2—
o0ox; 3 — nauck; 4 —KpemnexkHble OTBEPCTHS; 5— IEHTPaTbHOE OTBEPCTHE JIMCKA; 6—
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Puc. 8. OcHoBHBIE TUMBI 000JEB KOJIEC: @ — HEPA3bEMHBIA TIIYOOKHUW CHMMETPUYHBIN, O—

Puc.

pa3beMHBIN MOCPEANHE; 8§ —CETrMEHTHBII TUIAa «TPUILIEKC», pa3IeICHHbIN 110 paguycy Ha
TPU CErMEHTa; o — pPa3beMHbId JBYXKOMIIOHEHTHBIM; O —  pa3beMHbIN
TPEXKOMITOHEHTHBIH; € — YeTBIPEXKOMIIOHEHTHBIN; 2 — MATUKOMIIOHEHTHbINH; 1 —
OCHOBaHHWe 000/1a; 2— COCMHUTEIBHBIN 3JIEMEHT; 3— pa3beMHOe 0OPTOBOE KOJIBIIO; 4 —
ChEMHOE OOPTOBOE KOJBII0; 5 — MPYKUHHOE 3aMOYHOE KOJIBIIO; 6— MOCaI0YHOE KOJIBIIO;
[—YyTUTOTHUTENH TO]T OECKaMEPHYIO IITMHY

9. Kpemrenne koneca JIETKOBOTO aBToMoOWIs: 1 — crynuma; 2 —
raiika; 3 — AMCK Koseca; 4 — TopMo3HOU O6apabaH; 5 — GonT
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Puc. 10. Kpennienue TUCKOBBIX KOJIEC TPY30BBIX aBTOMOOWIICH: @ — OJIMHAPHBIX; O— CIBOCHHBIX;
1 — mmmneka; 2 — crynuna; 3 — JIUCK; 4 — raiika KperjieHUsl Hapy)KHOTO JUCKa; 5 —
raiika tuna JIMH; 6 — raiika ¢ 3aBainbllOBaHHOW MIai0oi; 7 — raiika KperieHus
TOpMO3HOTO OapabaHa; 8— TopMo3HoOI OapabaH; 9 — raiika KperieHuss BHyTPEHHETO TUCKa

CoenuHeHue KoJjieca €O CTYNMLEH JODKHO OOEeCHeuyuTh Iepefady Bpallalollero MOMEHTa U
LIEHTPUPOBaHHUE Kojieca Ha CTynuie. J[MCKOBbIE Kojieca KpemsT K CTyHHIe OOJATaMHM WM LINHJIbKaMH.
LlenTpupoBaHHe KOJEC OCYILECTBIAETCS IO C(HEepUYECKHMM WIM KOHMYECKMM (hacKkaM KpeHeKHBIX
OTBEPCTHH, LIEHTPAJIbHOMY OTBEPCTHIO JMCKA, BHICTYIIaM Ha MOBEPXHOCTU JMCKA. BwicTymbl qucka y
KPEMEeXKHBIX OTBEPCTHH CO3/Jal0T ymnpyrue AeQopMaluud OT YCWINSA 3aTSHKKM M 00ecreyuBaroT
CTaOMIIBHOCTB 3aTsDKKU. KperieHne kojieca J1erkoBoro aBToMoOMIIs IOKa3aHo Ha PUCYHKe 9.

B rpy30oBbIX aBTOMOOWISX HpU YCTAaHOBKE CJABOCHHBIX KOJEC IPEeIyCMOTPEHO pa3aeiabHOoe
KpEIUIEHUE BHYTPEHHETO0 W HapyKHOro JUcKoB (puc. 10). BHyTpeHHuH NnHCK LEHTpUPYIOT TalKami,
HaBEPTHIBAEMBIMHU Ha KOJITAYKOBbIE FAMKH.

Koneco 1omxHO UMETh MUHUMAJIbHBIE MAacCy, MOMEHT UHEpLUH, OMEHHE U TucOaaHC BCIEACTBUE
BBICOKUX CKOpOCTEH ABMXKEHMs aBToMoOWis. JucOanmaHc yxynamaer KoM(opTaOGeabHOCTh JBUIKEHUS,
YCTOMYMBOCTh U YIPABISAEMOCTb aBTOMOOWJIS, MOXKET CTaTh NMPUYMHOM aBTOKOJIEOAaHUM, yBETUYMBACT
M3HOC IIMH, MAPHUPOB MOABECKH U PYJIEBOro MpHUBOAA. YTOOB! YCTpaHUThH JrcOalaHC aBTOMOOMIBHOTO
KoJieca, Ha ero 000/ ycTaHaBIMBaIOT Ipy3HkK. Koseca rpy30BbIx aBTOMOOMIIEH OaTaHCUPYIOT CTATUYECKH,
JIETKOBBIX aBTOMOOMJIEH — TMHAMHYECKH.

1.3. YcranoBka ynpasisieMbIX KoJiec.

Jns co3gaHusi HAaMMEHBILIETO CONPOTHBICHUS ABWKEHUIO, 3aMEJICHUs HW3HALIMBAHUS IIUH U
CHMIXCHHUA pacxoda TOIUIMBaA YHIPABIISICMBIC KOJICCA JOJDKHBI KAaTHTBCA B BCPTHKAJIBHBIX ITJIOCKOCTSX,
napajuieNbHbIX MPOJOIBHOM ocu aBToMOoOMIIA. C 3TOil 1enblo yIpaBliseMble Kolieca yCTaHABIUBAIOT Ha
aBTOMOOMIJIE C pa3BaJIOM B BEPTUKAJIbHOM MJIOCKOCTH M CO CXO0KJIEHUEM B TOPU30HTATBHON TIIOCKOCTH.

VYron pasBana ympaBisieMbIX Kojec — yroi o (puc. 11, a), 3akitoueHHBIH MEXAY IMIOCKOCTHIO
KoJieCa W BEPTHKAJIBHON IIJIOCKOCTHIO, MapauIebHON MPOJOIBLHOM OCH aBTOMOOWIIA. YTON pa3Bajia
CUHUTAETCS TOJIOKUTENBHBIM, €CITH KOJIECO HAKIIOHEHO OT aBTOMOOWIIS HAPYKY, U OTPULIATENBHBIM — TIPH
HaKJIOHE KOJIeca BHYTpb.

1
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Puc. 11. Yrisl yCTaHOBKH yMpaBIIIEMbIX KOJIEC: @ — pa3Bai; 6 — CX0XKJICHHE



VYron pa3Bana HEOOXOIUM ISl TOTO, YTOOBI 00ECTICYUTh MEPIICHIUKYIIPHOE PACIIOIOKEHHUE KOJIeC
M0 OTHOIICHUIO K MMOBEPXHOCTHU JOPOTH MpH JePOopMaIiuy IeTalieii MOCTa MOJ1 JSHCTBUEM Beca IepeTHei
yacTu aBToMoOmis. [Ipu ycTaHOBKe KoJieca ¢ pa3BajoM BO3HHKAET OCEBasi CHIIA, MPMKUMAIOIIAs CTYITHILY
C KOJISCOM K BHYTPEHHEMY TOJIIUITHHUKY, pa3Mep KOTOPOro OOBIYHO OOJIbIIE, YeM pa3Mep Hapy)HOTO
MOJIIIMITHUKA. BeneacTBue 3Toro pasrpyaercs Hapy KHbIM HOAMMITHUK CTYIHUIIBI Kojleca. YToll pa3Balia
o0ecrieynBaeTcs KOHCTPYKIMEH YIPaBIIEeMOro MOCTa ITyTEM HAaKJIOHA TIOBOPOTHOM 1ardbl M COCTABIISET
0—2°.

B mpormecce skcruryaranuu yroy pasBajia KoJieC W3MEHSETCs TJIaBHBIM 00pa3oM HW3-3a H3HOCa
BTYJIOK IIKBOPHEH IOBOPOTHBIX KYJIAKOB, IOAIIUITHUKOB CTYIHIBI KOjJec W JedopMmanuu Oajaku
MEPeaHEro MOCTA.

[Tpu Hamm4mMu pasBaja KOJECO CTPEMHUTCS KaTUThCS B CTOPOHY OT aBTOMOOWJIS MO Jyre BOKpYT
touku O (puc. 11, a) nepeceyeHus: NPOIODKEHHS €r0 OCH C TUIOCKOCTBIO A0pord. Tak Kak yrpaBlisieMbIe
KoJieca CBSI3aHbI KECTKON OaJIKOH MOCTa, TO KaueHHE KOJIEC IO PACXOJSIIUMCS JIyraM COMPOBOXKIAIOCh
Obl OOKOBBIM CKOJIbBXKEHHEM. [l yCTpaHEHUS ATOTO SBJCHUS KOJEca YCTaHABIMBAIOT CO CXOXKICHUEM,
T.€. HE MapauIeIbHO, a TI0J] HEKOTOPBIM YIJIOM K IPOJIOJILHOW OCH aBTOMOOWIIS.

Yron cxoxaeHus O ynpaBisieMbIx kojec (puc. 11,6) ompenensercss pasHOCTBIO paccTosiHUN A u B
MEXy KOJIECaMH, KOTOPBIC 3aMEPSIOT C3a[ld U CIIEPEId M0 KpasiM 000/1beB Ha BBICOTE OCH KOJeC. YTOII
CXOXJIEHUS KOJIeC y pa3HbIX aBToMoOusiel HaxoauTcs B mpenenax 0°20" —1°, a pa3HOCTb pacCTOSIHUM
MEXy KoJIecaMH ¢33y U crepenud 2 — 12 MM. B mporiecce skcrutyataniuu yriibl CXOXKICHHS KOJIeC
MOTYT W3MEHATBHCS M3-32 M3HOCA BTYJIOK IIKBOPHEH MOBOPOTHBIX KYJIAKOB, IIAPHUPHBIX COCIMHEHUI
pyJieBOM Tpamenuu W jaedopManuu € phluaroB. PeryiumpyroT yroi CXOXJIEHHUS B OSKCIUTyaTalluu
M3MEHEHHEM JUIMHBI TMOMEPEYHON PYJIEBOM TATH. YCTAaHOBKA YIPABISIEMBIX KOJEC C OJAHOBPEMEHHBIM
pa3sBaIOM U CXOXKICHHEM O0OECIeunMBaeT WX NPSIMOJIMHEHHOE KaueHHWe I0 Jopore 0e3 OOKOBOro
CKOJIbKeHUs. [Ipu 3TOM TOHKHO OBITH MPAaBHIBHO MOJO0PaHO COOTHOUICHHWE MEXIY yIJIaMU pasBajia
cxoxaeHus. KaxxaoMy yriry pa3Bajia COOTBETCTBYET ONPEACICHHBIM yrojl CXOXJICHHUS, NMPH KOTOPOM
COIIPOTHBIICHUE JIBWKEHHIO, PAcXoJl TOIUIMBA M HM3HAIIMBAHHE IIUH OyAyT MHHUMAIbHBIMHA. OOBIYHO
ONTUMAJILHBINA YTOJI CXOXKACHUS YIIPABIIsIEMbIX KOJEC COCTaBIsAeT B cpeaneM 15 — 20% yria ux pa3Bania.
OnmHako B mpolecce AKCIUTyaTallddl YIpaBlsieMble KoOJIeCa YacTO YCTAaHABJIHMBAIOT CO CXOXKIACHHUEM
HECKOJIbKO OOJbIINM, YeM TpeOyeTcs il KOMIIEHCAllMM MX pa3Baja. JTO BBI3BAHO TEM, YTO Yy KOJIEC
BCJICJICTBHE HAJIMYMS 3a30pOB M YIPYrOCTH PYJIEBOTO IPHBOAA MOXET IOSBUTHCS OTPHUIIATEIBHOE
CXOXJeHue. B pesynbraTe agaxe NpU TOJIOKUTEIBHOM MX pas3Bajlle BO3pPAcTaeT CONPOTUBIEHUE
JBYDKEHUIO M YCKOPSIETCSl M3HAIMBAHKE [ITHH.

ITpoBepka u perylIupoBKa yriloB YCTAaHOBKHU YIIPABIIIEMBIX KOJIEC UMEIOT BaXKHOE 3HAUEHHE, TaK KaK
9TH YTJIBI OKA3bIBAIOT CEPhE3HOE BIHMSHNUE HA YCTOWYMBOCTH aBTOMOOWMJISI, pacXo/l TOTLIMBA M U3HOC IIHH.
Heo6xoauMo mnepuoaMdeckd TMPOBEPSTh HX BEIUYMHY, KOTOpas MOXET MEHAThCS BO BpeMms
OKCIUTyaTallii BCJIEJCTBHE H3HOCA JETalel IepeIHero MocTa, ero aedopManuu W HEUCHPAaBHOCTH
nojBecku. [IpoBepka nomkHA TPOBOJUTHCS HA TOPU3OHTAIBHOM IUIOIIAJKE C TBEPJBIM MOKPBITUEM, TIPU
MOJTHOW Harpy3ke aBTOMOOWJIS, OTPETYJIMPOBAHHBIX TOAIIUITHUKAX CTYIHIl KOJEC, HOPMaJbHOM
JaBJIEHUM BO3/lyXa B IIMHAX U MOJOXEHHWU KOJIEC, COOTBETCTBYIOLIEM HPSIMOJIMHEHHOMY JBU)KEHUIO.
VYron pa3Bana Kojec HY)XHO TMPOBEPSATH C MOMOIIBIO CIENHUATBHOTO MpUOopa — KOMOMHUPOBAHHOTO
ypoBHA. Ecnu OH OTCYTCTBYeT, TO NMPOBEPKY MOXKHO NMPOBOAWUTH MPHU TMOMOUIM YrojbHUKA (OTBeca) W
JTMHEWKH. YTOJNBHHUK YCTaHABIMBAIOT MPOTHB IIEHTPa KOJIeca Ha POBHYIO OTIOPHYIO IMOBEPXHOCTH, 3aTEM
3aMepSIOT PacCTOSIHUA OT YrOJIbHUKA J0 BEepXHeW M HukHeH dacteil 06oaa koneca. UTOOBI UCKIIIOYUTH
BJIMSTHHE HETOYHOCTH YCTAaHOBKH, a TaKXKe TIOTHYTOCTH 000/1a KoJieca, 3aMep CleyeT MPOBOIUTH 2 pasa,
noBopaunBas kojeco Ha 180°. [lo pe3ynbTatam ABYX 3aMepOB ONpPENENSIOT CpeHUE 3HAYCHUs pa3Bajia
KoJIec.

VY J1erKkoBBIX aBTOMOOHJIEH pa3Baj KOJIEC PErylIUpyIOT MPH MOMOIIM MpeAHAa3HAYSHHBIX Ul 3TOU
e JIeTallell MOJBECKH (PKCHIEHTPUKOBBIX BTYJIOK, MPOKIAIOK W T. M.). Y TPY30BBIX aBTOMOOMIICH
pa3Ball KojleC He peryjaupyercs, M €ero MOXHO BOCCTAaHOBUTh IIyTeM 3aME€Hbl WJIH TPaBKU
COOTBETCTBYIOIIUX JETaJEH.

Cxox/eHue Kojec NpOBEpSIOT pa3ABMKHOM JuHeWkol. [lpu mpoBepke HEOOXOAWMO TOYHO
W3MEPHUTH paccTosiHUA A u b MexXIy 000JpsIMH KOJIEC C3aJM M CIIEpeIr Ha BBICOTE IIeHTpa Kojec. [lo
pa3HOCTH 3HaUCHHI 4 1 b OnpenensioT cXoxaeHne kojec. CX0kKAeHUE YIPaBISIEMbIX KOJIEC PETyJIUPYIOT
W3MEHEHUEM [IJTUHBI TONEPEYHOM PYJIECBOU TSTH.



2. IlopgBeckn
2.1. HazHayeHHe U COCTAB MOABECOK.

[lonBecka coemuHseT pamMy WM Ky30B C arperataMM XOJOBOW YacTH, BOCIPUHUMAET
JMHAMUYECKHE Harpy3Ku CO CTOPOHBI I0pOTH, 00ECIeUnBaET MIJIaBHOCTh X0Jja aBTOMOOMIISL.

K mnoaBseckam mpenbsBIAIOT ClEAyIOIMIME TpeOOBaHUSA: 00€CledYeHUEe ONTUMAIBHBIX YacTOTHI
Kose0aHUH Ky30Ba M aMIUIMTYZAbl 3aTyXaHUs KojeOaHWi; NPOTHBOACHCTBHE KPEHY aBTOMOOMIS IpH
IIOBOPOTE, pa3roHe M TOPMOXKEHMH; CTaOWIM3alus YIJIOB YCTAaHOBKM HANpaBIIIOLIUX KOJIEC,
COOTBETCTBHE KHHEMAaTHKM KOJIEC TIpM TMOBOPOTE KHHEMAaTHKE pYJIEBOTO MEXaHHM3Ma, MpPOCTOTa
YCTPONCTBA U TEXHUYECKOT0 00CITYKUBaHUS, HAJIE)KHOCTb.

CocraBHBIE YacTH MOJBECKHU: YIPYTHE JIEMEHTHI, HANPABISAIOUINE YCTPONUCTBA, aMOPTH3aTOPHL. B
aBTOMOOWJIE pa3IMyaloT IOAPECCOPEHHbIE MacChl: Ky30B (pamMy) M BCe, YTO K HEMY KpemuTcs, U
HETIO/IPECCOPEHHBIE MACCHI: KOJIeCa, HEKOTOPbIE YaCTH HOABECKU.

VYnpyrue 31eMEeHThl BOCHPHUHUMAIOT M racaT JUHAMUYECKME HArpy3Kd CO CTOPOHBI JOPOTH.
Paznuuator  peccopHble  (JIMCTOBbIE, BUTbIE  IPYKUHHBIE, TOPCHUOHHBIE),  ITHEBMATUYECKHE
(pe3auHOKOpIHBIE OANIOHBI, AuadparMeHHble, KOMOMHUPOBAHHBIE), THIPOITHEBMATUUYECKHUE U PE3UHOBBIE
(paboTaroT Ha Kpy4EHHE UIIU CIKAaTUE) YIPYTHUE DJIEMEHTHI.

Hanpagsisironee ycTpoicTBO BOCIIPUHHUMAET NMPOJOJbHbIE M OOKOBBIE CHJIBI U MOMEHTHI. Cxema
HaIPaBJISIOIIETO YCTPOUCTBA ONPEEIISET 3aBUCUMYIO U HE3aBUCHMYIO TTOBECKH.

IIpu He3aBUCMMOHM THOJBECKE KaXIO€ KOJECO MOXKET COBEeplIaTh KoyieOaHWs HE3aBUCHUMO OT
apyrux. Takyro MOABECKY Yalle BCEr0 MPUMEHSIOT MPH Pa3pe3HOM MOCTE B JIETKOBBIX aBTOMOOWIIAX M
aBTOMOOWJIAIX BBICOKOM NMPOXOJUMOCTH.

3aBucHMasl MOABECKA NEPEJaeT yepe3 MOCT KosiebaHUsl OJHOro KoJjieca JPYyromy. OTy HOJBECKY
IPUMEHSIOT JJIS IByX- M1 MHOTOOCHBIX T'PY30BBIX aBTOMOOMJIEH M MpHLENoB. 3aBUCHMBbIE OaaHCUPHbBIE
HOJIBECKH TTOIPECCOPHUBAIOT J1BA OJIM3KOPACIIONIOKEHHBIX MOCTA.

AMopTH3aTOphl MOIJIOUIAIOT 3SHEPrui0 KojeOaHWM peccop, Ky3oBa U Kosiec.  Pasnnyaror
THJIPABINYECKUE, Ta30HANOJHEHHbIE W KOMOHMHHpPOBaHHBIE aMOpTH3aTOpbl. [l0 KOHCTPYKTHBHOMY
HCTIOJTHEHUIO OHU OBIBAIOT PHIYAXKHBIE U TEIECKONUYECKHE.

2.2. Ynpyrue v HanpasJisilolue 3J1eMeHThI M0/IBECOK

Vnpyeue snemenmul noosecox. Hambonee pacnpocTpaHEHBI JIMCTOBBIE peccopbl. OHHM MPOCTHI B
W3rOTOBJICHMH U PEMOHTE. B HUX HET pPhIYQKHBIX HAMPABISIOIIUX MPUCIOCOONICHUH B OTIMYHE OT
OPYKHUHHBIX M TOPCHOHHBIX peccop. JIucroBbie peccopbl ObiBatoT Tpex tumoB (puc. 12, |):
noJdyduunTudeckue (@), kantuieBepHsie (6) u yerBepTHbIe (6). Dopma HaOOpa JUCTOB COOTBETCTBYET
3MIOpe M3THOAIOIIMX MOMEHTOB, T.€. peccopa MpeACTaBIseT coO0OH OanKy paBHOTO CONPOTHBIICHHS.
Kperuienue peccop mepBbIX IBYX THIIOB aCHMMETPHYHOE, YTO OOECIIEYMBACT COMPOTUBIICHHE KPEHY W
«KJIEBKaM» MPU TOPMOXKECHHUH.

JlucToBasi peccopa COCTOUT M3 KOPEHHOTO JIMCTA, KOTOPBIH COCMHEH C paMoOil, U MPUTIHYTHIX K
HEMY XOMYTaMH OCTaJbHBIX JHCTOB. Ilepen cOOpKoi JHMCTHI MMEIOT pa3Hyl KpuBu3HY. IIpomonbHoe
CMEIIIEHHE JINCTOB OTPAHWUYMBAIOT BBICTYIIBI, KOTOPbIE BXOIAT B YITYOJICHHS CMEXKHOTO JIUCTA, WA
HEHTPAIBHBINA CTSHKHOW O0NT. J{si CHMKEHHUST TPEHUS Ha JIMCTHI HAHOCAT CJIOH TpaduTOBOM CMa3Ku WU
pa3MeNIaT MEXIy HUMH HeMeTaJUTnYecKue mpokiagaku. CedeHne peccop ObIBaeT MPSAMOYroibHBIM, T-
00pa3HBIM WK Tpanenen anbHbIM. [locnennue 001aaaoT TyYIIMMU CBOICTBAMH.

Peccopy kpemsiT K MOCTy CTpeMsSHKaMH C HaKJIaJKaMH, OJWH KOHEI] KOPEHHOrO JIMCTa KPEmsT K
Ky30BY HIaPHUPHO, a APYroil — uepe3 cepbry. [IpUMEHSIOT TakKe KpEIUIeHHE Peccop Ha Pe3WHOBBIX
noxynikax. Takoe KperieH’e He TpeOyeT CMa3KHi U CHIDKAeT CKPYYHBaHHE PECCOPBI IPH MEPEKOCE PaMBL.

CnmpanbeHble peccopbl (TMPY)XHWHBI) NMPUMEHSIOT Ha JIETKOBBIX aBTOMOOHIISX NpPU HE3aBUCHUMOM
nojiBecke Kosec. [IMauHApUYecKre MpYKUHBI UMEIOT JMHEHHYIO XapaKTEPUCTHKY, a KOHHYECKHE —
HPOTPECCUBHYIO.

TopcHuoHbI MpeAcTaBIsAI0T COO0H Bajl WM MTYYOK BaJIOB, CKPYUHMBAIOLIUIICS BO BpeMs BO3JICHCTBUS
JOpOTH Ha MOJBECKY. VX MPUMEHSIOT NpU HE3aBUCHMOM MOJBECKE KOJEC MHOTOOCHBIX aBTOMOOHIICH, B



MpUIENax U MaJOJIUTPAKHBIX aBTOMOOWIISX. DHEprusi ynpyroi nedopmanuu TOPCHOHOB B 2...3 pasa
00JIbIIIe, YeM Y TUCTOBBIX PECccop.

Yopyrue nHeBMaTHYECKHE OJJIEMEHThl Haumbojiee 4YacTo MPUMEHSIIOT Ha aBTOMOOWIAX C
MEHSIOIICHCS MOJPECCOPEHHON Maccoil (aBToOycax, KOHTEHHEpOBO3ax, Tpeiuiepax W T. IL.).
XapakTeprucTUKa MHEBMAaTUUYECKON MOJIBECKH HEIMHEWHas, mapaMeTpbl KOTOPOH MOKHO MEHATDH 33 CUET
M3MEHEHHS JaBJICHUS BO3]yxa. BBICOKAs IUIABHOCTH XOJa MOXKET OBbITh IMOJy4eHa MPH OTHOCHTEIBHO
MaJslbIX MepeMEeNIeHUIX Macc Ky30Ba U HEMOJPEeCcCOPEeHHOM yacTu. MeHsis 1aBlieHUe BO3yXa, MOKHO pe-
T'YJIMPOBATh TOJOKEHHUE Ky30Ba OTHOCHUTENIBHO JIOPOTH, a MPHU HE3aBUCHMOHM MOABECKE — JIOPOKHBIN
MIPOCBET.

bajmonnsie u auadparMeHHble yrnpyrue sieMeHTHl (puc. 12, 1) u3roToBasiOT M3 IBYXCIIOMHBIX
PE3UHOKOPIHBIX 000J04eK. [t KopAa MCIONB3YIOT KallpOH WIIM HEHIJIOH, JUIs HApYKHOTO CJI0s OaJljoHa
— MacI00€H30CTONKYIO PE3MHY, IS BHYTPEHHEro cios — Kaydyk. s GammonoB (puc. 12, I, a)
XapaKkTepHa BBICOKAs repMeTUYHOCTh. OJHAKO I pabOThl C HUMH Ha HU3KOYACTOTHBIX KOJIEOAHUSX
MIPUMEHSIIOT JOMOJHUTENbHBIE pe3epByaphl. [Ipumenss auagparmMeHHble U pyKaBHbBIE dJIeMeHTHI (puc. 12,
Il, 6, 6, &), MOXXHO TIONYYUTh HU3KYIO COOCTBEHHYIO YaCTOTy MOABECKH. {51 pabOThI 3TUX >JIEMEHTOB
TpeOyeTcs MeHbIIni 00beM Bo3ayxa. OHAKO BCIEACTBHE TPEHUS X 000JO0YKHU O MOPILEHb OHU ObICTpee
W3HAIINBAIOTCSI.

['upornHeBMaTHYECKUE AJIEMEHTHI TEIECKOMUYECKOro TUIA MEePEAAl0T AaBlICHUE Ta30BON MOIYIIKE
4yepe3 KUAKOCTh. ITH YCTPONCTBA KOMITAKTHEE MTHEBMATHUECKHUX, TAK KaK pa0OTaroT Mpu AaBieHuu 10 20
MIla.
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Puc. 12. CxeMbl ynpyrux 31€MEHTOB MOJIBECOK: |—IHCTOBBIE peccopbl: @ —IIONYUITMITUYECKAS;
0 — KaHTHJIeBepHasi; B —ueTBepTHast; || - MHEeBMO3JIeMEHThI: @ — JABYXCEKLMOHHBIH; O,
6 — nuadparMeHHbIE; 2 —pyKaBHBIH



Hanpaenaowue ycmpoiicmea onpeaensroTcsi cxeMon nojaBecku. [Ipu 3aBucumoit moasecke (puc.

13, a) 00a koJieca KeCTKO COeTUHEHBI ¢ Oakoi MocTa. [Ipr M3MEHEHHUH MTOJIOKEHHUS OJJHOTO M3 KOJIEC 110

BBICOTE MEHsIETCs yroil A4. B aToM ciydae npu BpalleHUu Kojieca BO3HUKAET FMPOCKONHUecKuii 3hdexT,
CTPEMSIIMICSA BEPHYTH OCh B IIPEIBIAYIIEE ITOJI0KEHHUE, YTO IPUBOJUT K U3HOCY IIMH U OCEH.

Puc. 13. CxeMbl mojBecok: a — 3aBUCHUMas; 6 — HE3aBUCHMasl OJHOpBIYAXKHAS, 8, & —

HE3aBUCHMBbIC JBYXpPBIYQKHBIE C pblYaraMd OJUHAKOBOM W pa3HOW IJIMHBI, O —

e

HE3aBUCUMaAA PbIYAKHO-TCICCKOIMNYICCKAas

IMpu HezaBucuMoO# moaBecke (puc. 13, 6..0) Kaxkmoe KOJIECO MOIPECCOpeHO oTaeiabHo. [Ipu
OJTHOpBIYaKHON mojaBecke (puc. 13, 6) B cucTeme Takke aeiicTByeT rupockonuueckuii sddexr. Ipu
JBYXPBIYQ)XKHOW IMOJBECKE MapaiienorpaMMmHon (puc. 13, ) W TpamenueBUIHON ¢ pblYaraMmu pa3Hoi
anuHbl (puc. 13, 2) yriioBoro mepeMelieH s Kojieca HeT, HO BO3HUKaeT O00koBoe cMmemienue Al, kotopoe
MPUBOIUT K OOKOBOMY U3HOCY KOJIEC.

Ha nerkoBelx aBTOMOOWJISIX IIMPOKO TMPUMEHSIOT —PBIYaKHO-TENECKONMUYECKYIO TOABECKY
«kauarormasicsi ceeda» (puc. 13, 0). OHa obecrieyrBaeT HE3HAYUTEIbHOE M3MCHEHHE KOJICH M pa3Bajia
KOJIEC, UMEET MaJIyl0 Maccy, OOJIbIIOE PACCTOSHUE MEX]Ly ONOpaMH MPaBOro U JIEBOTO KoJiec, OOJIBIION
X0/l IO BBICOTE.

banancupsnsle noasecku (puc. 14) npuMeHsIOT Ha MHOTOOCHBIX aBTOMOOMIIsAX. [loaBecku ¢ KopoT-
KuM OanmancupoM (puc. 14, a) UCHONB3YIOT Ha MOJYIPHUIICTIaX U aBTOMOOWIISX C KOJIECHOW (opMyInoit
6x2. B noxasecke, M300pakeHHOW Ha pUcyHKe 14, 6, oA JTUCTOBOIN peccopoil ycTaHOBIIEH O0ibIIONH 6a-
JIAHCHUD, a HaJl HUM — PeaKTUBHbBIE TATH (B aBToMoOMIIsiXx MA3). B cxeme Ha pucynke 14, ¢ cama peccopa
ABNsieTcs OaJlaHCUpOM, a CBEpXy M CHHM3Y YCTAaHOBJIEHBl pPEaKTUBHBIE IITAHTH, OTPaHUYMBAIOLINE
MpoJI0JIbHBIE TIepeMenieHust MocToB (B aBTomoOmisx 3UJL, KA3, KpA3, YpanA3).

Crabunusaropsl. [Ipm moBopoTe aBTOMOOMIS TOJ JEHCTBHEM IIEHTPOOEKHOW CHIIBI KYy30B
HaKpEeHSEeTCsl, MOJIOKEHHE IIEHTpa MacC W3MEHSIETCS, YTO MOXET MPHUBECTH K ONpPOKUIbIBaHMIO. [ns
KOMIIGHCAI[UM O3TOr0 SIBJCHUS IIOJBECKA JIOJUKHA HUMETh VIJIOBYIO JKECTKOCTh B IONEPEYHOM
HaIpaBJIEHUH, YTO JIOCTUTACTCS YCTAaHOBKOHM cTabmim3aTtopoB. YacTo crabunusatop mpeacTaBisieT coboi
TOPCHOH, KOTOPBIM NpPH HAaKJIOHE Ky30Ba 3aKkpyuuBaeTcsi. Ha JerkoBbIX aBTOMOOWISX CTaOMIM3AaTOp
YCTaHABIIMBAIOT Ha MEpPEeIHEM MOCTY U peiko — Ha 3a1HeM. MHoraa gpynkuuio cradmimsaropa Ha 3agHei
nozBecke BoInonHsAeT U-00pa3Hast 3aausst Oanka (B aBToMmoOmisix BA3).



Puc. 14. CxeMbl OamaHCUPBBIX  MOJBECOK: @  —

YeThIpeXpeccopHast ) ¢ OamaHcHpoM; 6—IByXpeccopHas ¢

JKECTKOMU OamaHcupHoil  Oanmkod; 6 — C

OamaHCUPHBIMH pwe 45, 0N ' peccopamMyl M PeaKTUBHBIMU IITAaHTaMHU
2.3. AMoOpTH3aTOPBI ; / 7

AMOpPTH3aTOPBI racaT KoJieOaHus NOPECCOPEHHON U HETIOAPECCOPEHHONW Macc aBTOMOOWMIIS 3a CUET
JPOCCENUPOBAHUS KUIKOCTH Yepe3 KaTMOpOBaHHbIE OTBEPCTHUS B CHELMANbHBIX 11aiioax. O0pasyromascs
TEIUIOTa TPEHHUS XUAKOCTU DPACCEMBAETCS depe3 KOpIyc aMopTu3aropa. B He3aBUCHMBIX IMOABECKaX
aMOPTHU3aTOP YaCTO UCIONB3YIOT KaK HAIPABIISAIOIINN JIEMEHT.

TpeboBanust kK aMmopTu3aropaM: oOecleyeHne MIABHOCTH XOAa aBTOMOOWJIS, €ro yCTOHYMBOCTH U
yIPaBISIEMOCTH; YMEHBIICHHE KpeHa Ky30Ba MPU PE3KOM TOPMOXKEHHHM W pas3roHe; MpeqoTBpalleHue
OTpBIBa KOJIEC OT JOPOTH NpH TOJYKaxX. PaznuyaroT aMopTH3aTOPBl OJIHOCTOPOHHETO JIEHCTBUS, KOTOPbIE
racit KosiebaHus MpH XOAe O0TOO0SI peccopbl, U JBYCTOPOHHETO JEHCTBHS, KOTOPBIE racsiT KoJeOaHus U
IIpU CKATUH, U TIPU X0Jie 0TO0s peccopbl. CONPOTHBICHHE MPOTEKAHUIO KHUIKOCTH MPH XOAE CKATUS B
2...5 pa3 MeHbllIe, 4eM MpU XoAe OTOOs, T.e. OCHOBHYIO SHEPrvI0 KoJeOaHUsd MpH XOJe CHKATUA
BOCIPUHHUMAET Peccopa, a MpH Xo/e 0T00s1 — aMOpTU3aTop.

[To KOHCTPYKIIMM aMOPTU3ATOPHI OBIBAIOT PHIYAKHBIE U TEIECKONUYECKUE, a 10 MPUMEHSIEMOMY B
HUX MaTrepuajly C)KaThs — KHJIKOCTHBbIE, Ta30HANOJHEHHbIE M KOMOMHUpOBaHHbBIE. B oOCHOBHOM
MIPUMEHSIIOT TEeJIECKONMMYEeCKHe aMOpPTU3aToOphbl, TaK Kak y HUX HeOomnbinue nasienue (2,5...5 Mlla mo
CPaBHEHUIO pPbIYaXKHBIMM, Y KoTopbix 10..20 MIla) m macca, 3HaYMTENbHBIH pecypc, a JOMYCTHUMBIN
YCTaHOBOYHBII Yoy HakJIoHa MeHee 45°.

Teneckonuueckuti 08yXmpyOHbIll aMOPMU3AMOp COCTOUT W3 pabouero mwimHApa 1 (puc. 15) u
pesepByapa. [lonocte B Mexay HUMHM 3allOJIHAETCS aMOPTHU3aTOPHOM JKUIKOCTBIO, BBITECHAEMOW H3
MOJIOCTH paboyero LWIMHApa. B BepxHel dYacTu aMopTH3aTopa YCTAaHOBJIEHO YIUIOTHEHHE IITOKa
(canbHMK) M3 Maci0OEH30CTOMKOW pPEe3MHBI, MOKATOM KOHMYECKOH mMpyXuHOH. CallbHUK HMEET psij
KOJIbIIEBBIX IPEOEHIKOB, KOTOPHIE CIYKAT THJIPABINYECKUM YIIJIOTHEHUEM.

[Tpu cxxatum peccopsl nopiieHs 4 (puc. 15, a) nBrKeTcs BHU3, BBDKAMAs )KUAKOCTh U3 TIOJIOCTH A B
noyiocte b depe3 mepermyckHoW kiamaH 3. [lpu manmoll CKOpOCTH TOPHIHS JKUAKOCTH MPOXOIHUT Yepe3
OTBEPCTHUS MEPEMYCKHOrO KJIanaHa, a Ipyu O00NbIIOH — 100aBOYHO OTKPBIBAETCS pa3rpy304HbIN KianaH
8. Ilpoxonmss depe3 OTBEpCTHS KIAMAHOB, JXUAKOCTh JIPOCCEIHPYETCs, CO3/aBas COMPOTHBIICHUE
IBIDKEHUIO TOpIIHSA. OO0bEeM KHUIKOCTH, COOTBETCTBYIOIIMI 00bEMY IITOKA, BBITECHSETCS B KOPILYC
pe3epByapa.

[Tpu xoxe oTdosl peccopbl MOPIICHb MepeMernaercs BBepX (puc. 15, 6), KHIKOCTh 3aKpBIBAeT
KJIamaH 3, OTKPBIBAET KJIaraH oT0Os 5, co3aBasi 3HAUNTENILHOE COTPOTUBIICHNE TIEPETEKAHHUIO JKUIAKOCTH
u3 nonoctu b B nmonocts 4. OcBoOoUBIIMICA 00BEM IMOJIOCTH A, COOTBETCTBYIOIIUN 00BEMY IITOKA,
3aIMoNHseTCs KUAKOCTHIO U3 pe3epByapa uepe3 BCachIBAIOIIUN KiianaH 7.

XapakTepucTuka aMopTH3aropa HenuHelHas (puc. 15, 6). OCHOBHOE KOJHMYECTBO HSHEPTUU
MOTJIOLIAETCS TPU XOA€ 0TOO0S — racstcs KojebaHus peccopbl. Y JIErKOBBIX aBTOMOOWIIEH paznuyue
COIIPOTHUBIICHUH CKAaTUS U OTOOSI MEHBIIIE, YEM Y TPY30BBIX.

Teneckonuueckuii  2a30HANOJIHEHHBIL AMOPMU3AMOP WMEET KOMIICHCAIMOHHYIO TIOJNOCTh 6,
COCTaBIISIIOLIYI0 MpuMepHO 1/3 obmero o0bema. OHa 3amojiHEHa ra3oM M OTJeNeHa OT KHJIKOCTHOM
MOJIOCTH TUTaBarOmMM TopimHeM 8 (puc. 16) ¢ xonbleBbM yroTHeHHeM 9. [laBiieHue ra3za cOCTaBIseT
0,6...0,8 MIla. Amoptuzatop paboTaeT aHAIOTHMYHO KHAKOCTHOMY. KoiebaHus racaTcs ra3oBoOi
MOJYIIKON 3a CYET MepeTeKaHus KHUIKOCTH Yepe3 KaJuOpoBaHHbIE KaHalbl 15 MepeMEeHHOro CEe4YeHHUs B
nopmHe 11. TIpu cxxarum peccopsl (puc. 16, 0) oTKpbIBaeTCs IIACTHHYATHIA KiamaH 13 ¢ maiidoit 14.
[Ipu ot6oe kmaman 13 omkumaeTcst oT maobl 14 1 yepe3 BbIpe3sl maitobl 12 KUAKOCTH mepeTekaeT. 3a



CUET JPOCCEIMPOBAHUS CO3JaeTCsl compoTHBiIeHUE. [Ipu OONBIIMX CKOPOCTSX ABMXKCHUS MOPIIHS
(pe3kux KojeOaHUIX) ralieHue MPOUCXOAUT B OCHOBHOM 3a CUET ra3oBOM MOAYIIKH. Pa3sHuia o0beMoB
IIpU MEPEeMELICHUH MOPUIHSA U KOJeOaHUsIX TeMmIepaTypbl BOCIPUHUMAETCS ra3oM. DTH aMOPTU3aTOPHI
MMEIOT OJIMH LWIMHAD, JYy4lle OXJIAKIAKTCS, )KUAKOCTh B HUX MEHBIIE BCIEHUBAETCA MPH BBICOKHX
CKOPOCTSIX JABM)KCHUS MOPIIHSI. AMOPTHU3aTOpP MOXHO YCTaHOBUTH B JIIOOOM MOJIOKEHUHU. YTOOBI
obecrieynTh TpeOyeMyr0 IUIABHOCTh JBIMIKEHHS aBTOMOOWJISI B Pa3lUYHBIX JOPOXKHBIX YCIIOBHSIX,
HEOOXOIMMO PETyIUpOBaTh MOJBECKY. il 3TOr0 MEHSIOT €€ XapaKTePUCTUKH U IapaMeTphbl, 4YeM
JOCTHTAIOTCSI PEryJIMPOBAaHHUE MOJIOKEHHUS Ky30Ba OTHOCHUTEIBHO JIOPOTH M CTAaOMIU3aIMsl COOCTBEHHOM
4acTOThl KOJICOAHWM MOJBECKU MJIsl KaKJIOro BUIA BBIHYXKJIEHHBIX KojebaHuil. PerymupoBaTh MOXKHO
JUMIIb THEBMAaTUYECKUE U THIPOMHEBMATUYECKHUE IMOJBECKH, W3MEHs JaBICHUE JKUJIKOCTA WIM raza B
yIIpyroM 3jeMeHTe. B 3ToM citydae ruapo- 1 MTHEBMOCHCTEMA MOIBECKH JIOJDKHA OBITh perynupyemas. B

€e cocTaBe JI0JKEeH ObITh Hacoc UM KoMipeccop. /i ynpasiieHus: paboToi Takoi MOJBECKH pa3IMYHbIX
MOCTOB WJIH KOJIEC IPUMEHSIOT JJIEKTPOHUKY.
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Puc. 15. Cxema paboThl amopTu3aTopa: @ — CXKaTUE peccopwl; 6 — OTOOM peccopwl; 6 —
XapaKTepUCTHKU amopTuzatopa; 4, b, B — nonoctu; 1 — pabounii MUIMHIp; 2 — KOPITYC
pesepByapa; 3 — mepenycKHOM KianaH; 4 — MOpIIeHb; 5 — KJanaH oT0os; 6 — mpyxuHa; 7
— BCAChIBAIOIIUH KJIamaH; § — pa3rpy304YHbIi KilarnaH
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Puc. 16.

["a3onanonHeHHbIl aMopTU3arop: a —oOumili Bua; 6— cxkatue; 6 —orboil peccopsl; 1 —
VIUIOTHCHHE IITOKA; 2—3alopHOE KOJIBIIO; 3— PE3WHOBAs Iaiiba; 4—yrmopHoe KOJIbIIO;
5, 6— monoctu; 7—xkopnyc; 8—IiaBaronuii nopiiens; 9— ymiornenue; 10— Gont; 11
— mopuieHb; 12 — apoccenbHas maiiba; 13 — xmanan; 14 — onopHas maii6a; 15—
npyxuHa; 16 — mrok; 17— HampaBistonias mroka

OBOPYJIOBAHUE U MATEPHUAJIbI

1. YueOHbIe MaKkeThl aBTOMOOUIIEH ¢ pa3pe3amu;

2. [1nakaTsl ¥ cXeMbl TPAHCMHCCHUN aBTOMOOMIIEH;

3. O06pa3ubl OTAENBHBIX KOJIEC, IIIMH, YJIEMEHTOB MOABECOK.

3AJTIAHUA
B nauane zanamus cmyoenma Heo6x00uMo muyamenbHo U3y4UmMs UHGOPMAYUO HHBILLL
mamepuai, npueeOeH bl 8 NPUNONCEHUU K OAHHBIM MemMOOU4eCKUM YKA3aHUAM, 3amem o
VUEOHbIM MaKemam U NIAKAmam u3yyums Mamepual membl, Nocile Ye2o KpPAmKo
UB0JHCUMb U3YUEHHDIL MAMePUal 8 ciedyoweti NOCae008amelbHOCHU.
1. Onucamo nasnauenue u dams Kiaccugpurayuro Koiec u UuH.
2. Onucamv KOHCMPYKYUU 3]IeMeHMO8 KOJlec,
3. Onucams HazHayeHue Y3108 PA36aild U CXONHCOEHUS YNPABIAEMbIX KOJleC.
4. Onucamws HazHaweHue u 0amv K1ACCUPUKAYUIO NOOBECOK.
5. Hams knaccugpuxayuro u onucamv pabomy Ynpyeux u HANPAGIAIOUUX
91EMEHMO8 NOOBECOK.
6. Hamw xnaccugpurayuro u onucamoe pabomy amopmuzamopos.

OBOPYJAOBAHUE U MATEPHUAJIBI
1. YueOHbIe MaKeThl aBTOMOOMIICH C pa3pe3amMu 2JIEMEHTOB MOBECKH;
2. [Inakatel ¥ CXeMBbI ITOJIBECOK aBTOMOOHMIICH;
3. OGpa3iibl OTJETBHBIX KOJIEC, IIUH, JIEMEHTOB IOJIBECOK.

YKA3AHMSA 10 TEXHUKE BE3OITACHOCTH

N3yuuth Mepbl 6e3onacHoCcTr B «JIabopaTopun KOHCTPYKIIUH U yCTPOICTBAa aBTOMOOHMIIEI».



3AJTAHMS

B nauane 3anamus cmyoenma HeoO6xo00uMo muamenbHo U3yuyums UHGOPMaAyuoHHbL
mamepuai, nPueeOeH bl 8 NPUNLONCEHUU K OAHHBIM MemoOudeCcKUM YKA3aHUsIM, 3amem no
VUEOHbIM MaKemam U NIAKAmam u3yyums Mamepual membl, Nocile Ye2o KpPamKo
UBTOJACUMb U3YUEHHDIL MAMepua 6 ciedyioweti NoCa1e008amelbHOCHU.

1. Onucamo naznauenue u dams Kiaccugpurayuro Koiec u UuH.

2. Onucamv KOHCMPYKYUU d]IeMEHMO8 KOJlec,

3. Onucamv nHaznauenue Y3108 pa3eaid U CX0HCOEHUs. YNPAGIAEeMbIX KoJlec.

4. Onucams HazHaweHue u 0amv KiacCUPUKAYUIO NOOBECOK.

5. [lamv xnaccughuxayuro u onucamo pabomy ynpyeux u HANPAGIIOUWUX
DJIeMEHMO8 NOOBECOK.

6. Hdamo kraccuguxayuio u onucams pabomy amopmuzamopos.

COJAEP/KAHUE OTYETA

[TuceMeHHas 9acTh (OTYET) COCTOUT U3 CICAYIOIIMX MTyHKTOB:
1. Tema nabopaTopHOl PabOTHI

2. Paznen

3. Lennb paboTsI

4. ConeprxaHue OTYETA:

- Onucamsv HasHaueHue U 0ams KiAcCUQUKayuo Koaec U WuH.

- Onucamv KOHCMPYKYUU dJ1eMeHmMO8 KOJec,

- Onucamv HasHaueHue Y3108 pa3eald U CXOHCOeHUs. YAPABTISLeMbIX KOoJleC.

- Onucamv HasHaueHue u 0ams KiAcCUupUKayuio no08ecox.

- Mams xnaccuguxayuro u onucame padomy YApyeux u HANpasisaoujux
91eMeHMO8 NOOBECOK.

- Jlamwb knaccugpuxayuro u onucamos pabomy amopmu3amopos.

5. KoHTposibHBIE BOIIPOCHI

6. [IpakTrueckas pabota

7. BcrioMoraTenbHbIA MaTepHal

TpeOoBaHNsl K COAEPKAHNIO OTUYETA

OTyeT JOMKEH COACPIKATh MOAPOOHOE OMUCAHUE OTACIbHBIX MEXaHU3MOB M CUCTEM aBTOMOOMIIS.
[TpuBoaUTCS HEOOXOAMMBIN WIITIOCTPAIIMOHHBIM MaTepuan B BHUAEC PHUCYHKOB, TpaduKoB W TabIuIl,
JOTIOJTHSFOIINI U Pa3bICHSIOIIMN TEKCTOBYIO YAaCTh OTUYETA.

Onucannio KOHCTPYKIIMKM TOTO UM MHOTO JIEMEHTa aBTOMOOWIISI MPEAIIECTBYET U3JI0KEHHE €ro
Ha3HAYCHHS U CBSI3H C OCTATHHBIMH Y3JIaMHU.

3mech ke MOTryT OBITh YKa3aHbl aHAJIOTH, MPUMEHSEMbIe Ha JAPYrMX aBTOMOOWISX HX
OTJINYUTEIHHBIE OCOOCHHOCTH, HEAOCTATKH M MPEUMYIIIECTBA.

Oco0oe BHUMaHHE YIENSIeTCs pa3fely MOCBIIIEHHOMY pa30opke U cOOpKe OTHENBHBIX Y3JI0B.
MoryT OBITh TIPEACTABICHBI OCHOBBI OOCTY)KMBAHHUS M PEMOHTa pa3OMpaeMbIX Y3JIOB, MPUYUHBI HX
HEUCIIPABHOCTEH.

NnmrocTpaimoHHBIA MaTepual KeJaTeIbHO BBIMOIHATD «OT PYKH», T. K. 3TO MO3BOJIIET CTYJCHTY
Ty4iie pa3o0paThCsi B KOHCTPYKTUBHBIX OCOOEHHOCTSAX U3Y4aeMBIX y3IIOB.

B 3akmroueHnn mo KaxmoW paboTe JOMKHBI OBITH CHACTAaHBI BBIBOJBI O HAJACKHOCTH U
paboTOCTIOCOOHOCTH OCHOBHBIX 3JIEMEHTOB H3Yy4aeMbIX B JaHHOU pabore. CrnemayeT MOAYEPKHYTHh UX
HEJIOCTaTKH M JIOCTOMHCTBA, 37I€Ch K€ MOTYT OBITH C€TaHbl BEIBOABI U TPEIJIOKEHUS] 00 OCOOCHHOCTSX
pa30opKu U COOPKHU OTIENBHBIX Y3JIOB.



KOHTPOJIBHBIE BOITPOCBHI

1. Haznauenue u kiaccugpuxayus Koaec u WuH.

2. Koncmpyxyuu snemenmos xoec,

3. Hasnauenue yenos pazeana u cxoxcoeHus ynpaesisiemvlx KoJec.

4. Hasnauenue u knaccughukayusi n008ecoKx.

5. Knaccughuxayus u paboma ynpyeux u Hanpasisouux 21emMeHmos no08ecox.
6. Knaccugpuxayus u paboma amopmuzamopos.



3ausrtue 5.

Tema. OOmee ycTPoOMCTBO PYJeBOro YIHpPaBJIeHHUS IJICKTPOMOOWIEH U
rUOPUIHBIX AaBTOMOOMIICH.

He.ﬂb 3aHATUSA — U3YYUTh HA3HAYCHUE U KOHCTPYKIUH PYJICBOI'0O YIIpaBJICHU.

TEOPETUYECKAS YACTb
1. PyneBoe ynpaBJjieHue.
OO0mue cBeeHUs

PyneBoe ympapiieHue mpeaHa3HAYCHO ISl 0OECICUCHHs TBUKCHUS aBTOMOOWIIS IO 3aJIaHHOMY
BOJUTENEM HarpasieHUuto. OHO B 3HAYUTEIBHOW CTEIEHU OOECIeYMBaeT O€30I1MacCHOCTh NBIIKCHHS. B
CBA3U C OTUM K PYJICBOMY VIPABJICHUIO TNPEIBABISIOT BBICOKHE TpeOOBaHUsS: oOecreueHue
MUHUMAJIBHOTO paJinyca MOBOPOTA C IEIIbIO MOIYYSHUS XOPOIlIel MaHEeBPEHHOCTH aBTOMOOWJIS; JIETKOCTh
YIIPaBJICHUS, OLICHMBAeMas YCUJIMEM Ha PYJIEBOM KOJIECE; CHIIOBOE W KHHEMATHYECKOE ClIeIsIee
NEUCTBUE, T. €. IPOMOPLHUOHATIBHOCTh MEXKIY YCUIIMEM Ha PYJIEBOM KOJIECE 1 MOMEHTOM CONPOTUBIICHUS
IMOBOPOTY YIPaBJSEMBIX KOJIEC M 33JaHHOE COOTBETCTBHE MEXIY YIJIOM MOBOPOTA PYJIEBOr0O Kojieca W
YIJOM [OBOPOTA YHPaBJISEMBbIX KOJIEC; IMPENOTBpAIlCHUE Mepeladd yYJapoB Ha pYyJEeBOE KOJECO IpHU
Hae3/Ie YIpaBJIsieMbIX KOJIEC Ha MPEMSATCTBUE, KAUYCHUE YIPABISIEMBIX KOJEC C MUHUMAJIbHBIM OOKOBBIM
YBOJIOM M CKOJIb)KEHHEM MpPH MOBOPOTE aBTOMOOWIIS;, CTaOMIM3AIMs MOBEPHYTHIX YIPABISIEMbIX KOJIEC,
o0ecreunBaroIIas X BO3BPAIICHHUE B IMOJOXKEHUE, COOTBETCTBYIOIIEE MPSIMOIMHEHHOMY JIBHKEHUIO, TIPH
OTIIYILIEHHOM pYyJIEBOM KoOJiece; OTCYTCTBHE aBTOKOJIEOAaHMI YIpaBlIeMbIX Kojec IMpu padore
aBTOMOOWJIA B JIIOOBIX YCIOBHSIX U Ha JIIOOBIX PEKUMaX JBUKEHUS, BHICOKAs HAJICKHOCTh BCEX Y3JIOB U
JeTaneH.

Ha OonpmmHCTBE aBTOMOOUWIIEH YIpaBiIEHUE OCYIIECTBIISIETCS MMOBOPOTOM YIPABIISIEMBIX KOJIEC.

VYmopasnenue mpu TTOMOIIIH
TOPMOXKEHHUS KoJIec OJHOro Oopra
WU ux BpalleHueM B
CTOPOHY, MIPOTUBOTIOJIOKHYFO
JBIKCHUIO, MPUMEHSETCS TOJBKO
Ha HEKOTOPBIX MHOT'OOCHBIX
aBTOMOOMIISX.

Puc. 1. Cxema pysneBoro ympaBjieHHs INpU 3aBUCUMON mMojBecke: 1 —pyneBoe Koiyeco; 2—
MIOBOPOTHBIE phIYaru; 3 — IMornepeyHas Tsra; 4— moBopoTHas nanda; 5— peraar; 6—
IPOJIOJIbHAS Tsra; 7—COIlKa; 8— peayKTop pYJIeBOro MexaHusMa; 9— pyieBoi Bai,
10— 6anka mocTa

B 3aBMCHMMOCTH OT NPUHATOrO B CTPAHE HAIPABICHUS IBWXKEHUS DPA3JIMYalOT JIEBOC U IIPABOE
pyJeBoe ynpasiieHue. JIeBoe ynpaBiieHHE IPUHATO B CTpaHax ¢ IPaBOCTOPOHHMM JBHxkeHHeM (Poccus,



CHIA u np.), a mpaBoe yIpaBjeHHE — B CTpaHaX C JIEBOCTOPOHHUM JBIKeHueM (BemukoOpurtanus,
Anonus u ap.).

B 1ByX- 1 TpeXOCHBIX aBTOMOOMIISIX, KaK IPABHJIO, JICJIAIOT YIIPABIISIEMBIMH IIEPEIHNE KOoJeca.

Jlnisi TOBBIMICHUSI MAaHEBPEHHOCTH M MPOXOAMMOCTH HWHOTZIA JIENAI0T YIPaBIIEMBIMH M Kojeca
3a7Hed ocu. B 4eThIpeXOCHBIX aBTOMOOMIISIX YHPaBIIEMBIMH MOTYT OBITH KOJieca MEPEAHUX JBYX OCei
WJIY TIEPETHEN U 3aIHEH OCel.

PyneBoe ympaBieHne cOCTOMT M3 PYyJEBOTO MEXaHW3Ma M pyieBoro mnpusona (puc. 1). Pynesoit
MEXaHU3M CIYXHT JJs Mepefadyd YCHJIUS OT BOJAUTENS K PYJICBOMY HPHUBOAY W JUIS yBEITHYEHUS
BPAIIAIONIEr0 MOMEHTa, MPUJIOKEHHOTO K pyjieBoMy Kojecy. CocTaBHBIE YacTH MEXaHU3Ma: PYJIEBOE
koneco 1, Ban 9 u penykrop 8. PyneBoil mpuBoj mpegHa3sHA4YeH IS MEpefadyd yCHIIUS OT PYJIEBOTO
MeXaHU3Ma K YIpaBIsIeMbIM KoJiecaM U oOecredeHus] HeOOXOIUMOI0 COOTHOIICHUSI MEXKIy YIJaMH HX
noBopora. PyneBoil mpruBoJ COCTOUT M3 CUCTEMBI PHIYAaroB M TST C MIAPHUPAMH: COLIKH 7, MPOJOIBHON
TrU 6, ppruara 5, mMoBOpoTHOM mandsl 4, monepeyHol TATH 3 U MOBOPOTHBIX phryaroB 2. Peruaru 2 u
nornepeyHas Tsra 3 BMecTe ¢ 0alkoil MOcTa 00pa3yloT pyJIEBYIO TPAIICIHIO.

2. PysieBble MeXaHU3MBbI

K pyneBbiM MexaHuW3MaMm MpedbsBISIOT cleayomue TpedoBanus: Bbicokuit KIIJ, o6patumocTsb
pyJieBOi Taphl, 4TOOBI HE OBLJIO TPEMSATCTBUM CTAOMIM3AlMM YIPABISIEMBIX KOJIEC; OOECIeYeHHUE
MUHHMMAJIBHOTO 3a30pa B CpPEOHEM IIOJIOKEHUU BaJla COUIKHU, COOTBETCTBYIOLIEM MPSIMOJUHEHHOMY
JBUKEHHUIO aBTOMOOWJIS; 3a/laHHbIM XapakTep M3MEHEHMsI epeJaTOYHOro 4MCiia; MMHUMAJIbHOE YUCIIO
pEeryaupoBOK.

Ot pyneBoro MexaHu3Ma 3aBHCHUT JIETKOCTh ympasieHus. Paznuuaror nmpsmoit KIIJ pyneBoro
MexaHu3Ma (Tpu nepenadye yCuiIrs OT PyJIEeBOT0 Kojeca K Collke) U oOpaTHBIN (IIpU mepeaaye yCuius oT
COIIIKH K pyJeBoMY Kouiecy). UeM Oosbire ipsimoid KITJI, TeM MeHbIIIe MOTEpH B PYJIICBOM MEXaHHU3ME TPU
MIOBOPOTE YIPaBJISIEMBbIX KOJIEC U, CIEA0BaTENIbHO, JIerue ynpasisith aBromoomnem. Ob6patusiii KIT xa-
pakTepu3yeT 00paTUMOCTh pyJeBOro Mexanusma. Uem menbire oopataeiii KITI, Tem GombIie cCHIKaeTCs
MOMEHT Ha PYJIEBOM KOJIECE, BO3HUKAIOIIUI MO ACWCTBUEM CIyYalHbIX OOKOBBIX CHJI, JEHCTBYIOIUX HA
yIpasisieMbIe KoJIeca.

Kax mpsamoii, Tak u oOpatueiii KIIJ[ 3aBUCAT OT KOHCTPYKIIMU PYJIIEBOTO MEXaHH3Ma. 3HAYCHHS
npsimoro KI1JT 0,6...0,95, o6patHoro — 0,55...0,85.

Cy1uiecTByeT HECKOJIBKO TUIIOB PYJIEBOTO MEXAHU3MA: YEPBSAK — POJIUK, YEPBSAK — CEKTOP, BUHT —
[IapUKOBAas raiika u MIECTEPHS — peika.

Ha pucynke 2 nmokaszan pynaeBoil MEXaHU3M THUIIA YEPBSIK — POJIUK, YCTAHOBJICHHBII Ha aBTOMOOUIIE
I'A3-53-12. B kaprepe 1 pymeBoro MexaHu3Ma Ha JBYX KOHHYECKHX POJUKOBBIX ITOIITUITHUKAX
Bpalaercss rio0OMIaNbHBIA UYepBSK S5, ycTaHOBIEHHBIM Ha koHue Bana 10 pymeBoro komeca. B
3alleTICHUEe C YEPBSIKOM BXOJIUT TPEXTPEOHEBBIA POJIMK 3, BPAMIAIONIMICS Ha JBYX HIOJHYATHIX
MOAIIUITHUKAX. MeXay MOAMMITHUKAMU YCTaHOBIIEHa pacropHas BTyiKa. Ock 9 ponuka 3akperuieHa B
TOJIOBKE Bayia 2 pysieBoi comku. OmopaMu Baja pyJIeBOM COIIKH CIIYXAT C OAHOW CTOPOHBI POJMKOBBIH
MOAIIUIHKUK, a ¢ Apyrod — Opon3oBas BTynka 15. PyneBas comka 14 coeanHeHa cO CBOMM BajoM
MEJIKUMH KOHWYECKMMH IUIMIIAMU W 3aKkperuieHa raiikod. Konen Bama pyneBOM CONIKM YIUIOTHEH
canbHukOM 13. JImst perymupoBKH 3aTsDKKU TOANIMITHUKOB PYJIEBOTO Bajla TOJ HIDKHEH KPBIIIKOH
KapTepa yCTaHOBJIEHBI IPOKJIAIKH.
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Puc. 2. PyneBoif MexaHH3M THIIAa YEPBIK — POJHK: 1 — KapTep MexaHu3Ma; 2— BaJl COLIKU; 3 —
TPEXTpeOHEBBIN pONHK; 4— TpoKiIagka, 5— uepBsk; 6 —rmpoOka; 7—cTomopHas
maitba; 8— kommaykoBas raiika; 9 —ock pomuka; 10— Banm pyms; 11 —
pPEryJIMpOBOYHBIM BHUHT; 12— cromopHbiii mtudt, 13 — canpHuk; 14— pynesas
comka; 15— GpoH3oBas BTylKa; 16— pOIUKOBEII MOIIUITHUK.

3aneruienue pabodeil mapel PYJNEBOr0 MeEXaHHM3Ma BBIIOJIHEHO TaKUM oOO0pa3oM, 4YTO TpHU
MPSIMOJIMHEITHOM JIB)KEHUM aBTOMOOWIISI CBOOOJHBIN XOJ pyleBoro koiseca orcyrcTByer. [lo mepe
MOBOPOTA PYJsl B Ty WIM HMHYIO CTOPOHY 3a30pbl MEXKIY UYEpPBSKOM U POJIMKOM U CBOOOIHBIA XO
PYJIEBOTO KoJieca YBEIMYUBAIOTCS. 3allelJIeHHE YepBsSKa C POJIMKOM DPETYIHPYIOT CMEIICHHEM Balia
PYJIEBOIl COIIKM B OCEBOM HAMPABIECHUH C MOMOIIBIO peryinupoBouyHoro BuHTa 11. Bunt ycranosieH B
OOKOBOH KpBIIIIKE KapTepa pyJEBOTO MEXaHWU3Ma, 3aKPBIT KOJMAYKOBOW raiikoit 8 u Qurcupyercs
CTOTIOPHOM 11ai00# 7, 3akperuieHHon mTudTom 12.

PyneBoii MexaHW3M Tuma YepBIK — pOJIMK OOECIeYMBAECT HAMMEHBIIME TOTEpU HA TPEHHE.
bnarogaps aToMy TpebyeTcsi MeHbIlIee YCUIUE BOIUTEINS Ha YIIPaBICHUE U CHIXKAETCS U3HOC JIeTaNeH.

Ha aBTroMoOMisIX OoJblIel TPY30MOABEMHOCTH MPHUMEHSIOT PYJICBOW MEXAHHM3M THIIA YEPBIK —
CEKTOp ¢ OOJIbIIEH MOBEPXHOCTHIO 3AEIUICHUS WM MEXaHHU3M C JBYyMs paOOYMMU MapamMy THUIa BUHT —
raiika u pemka — CeKTop.

Ha pucynke 3 uzobpaxeH pyneBol MeXaHU3M THIIAa BUHT — railka U peiika —CeKTOp aBTOMOOHIIA
31JI-431410. Ban pyneBoro MexaHu3Ma yCTaHOBJIEH B IIAPUKOBBIX MOJIIMIHUKAX 15 U MMeeT Ha KOHIIE
BUHT 12. Ha BuHTe 3akperuieHa mapukoBas raiika 14, sxozsimas B nopuieHs — peiiky 10. [Ipu nmoBopote
PYJIEBOTO Basa MOPIIEHb — peiKa MmepeMeniaeTcst BAoJIb ero ocu. OceBoe nepeMenieHre MOPIIHI-PeUKH,
UMEIOIEl Ha Hapy)KHOW MOBEPXHOCTH 3yObs, BBI3BIBAET MOBOPOT 3y04aroro cekropa 23,
YCTaHOBJIEHHOTO Ha Baily comku. Comka 24 yepe3 pyJeBOW MPHUBOJA OCYIIECTBISIET IOBOPOT IEPETHUX
KoJIec.

B raiike 14 u BuHTe 12 BBINOIHEHBI MOJYKPYTJble BUHTOBBIC KaHABKH, B KOTOPBIX CBOOOJIHO
nepekatbiBatoTces mapuku 13. UtoObl miapuku He BbIMaJaidd U3 BUHTOBBIX KAaHABOK, B Ma3bl T'alKH
BCTaBJICHbl ILITAMIIOBAaHHBIE HAIMpPABJISAIOUINE, NpPEICTaBIsIIOIIMEe co00M 3aMKHYTHIN »kenob. I[loBopor
BUHTA BBI3bIBAET ME€PEKATHIBAHUE IIAPUKOB 110 ke00y. [Ipr 3TOM OHM BBIXOAST € OTHOM CTOPOHBI raiiku
¥ BO3BpAIAIOTCS B HEE C NMPOTUBOIOJIOKHOW CTOpOHBI. Hamnume MIapukoB 3HAYMTENBHO OOJerdaer
MIOBOPOT PYJIEBOr0 MEXaHU3Ma.

Peeunbie pyneBble MeEXaHU3MBI BCE 4Yallle TNPUMEHSIOT Ha JIETKOBBIX aBTOMOOWIAX. Mx
IIPEUMYIIECTBA: MPOCTOTA U KOMIAKTHOCTh KOHCTPYKLMH, HaUMEHbIAs CTOMMOCTh 10 CPAaBHEHHIO C
IpyruMu pysieBeiMA Mexanu3zmamu 1 Beicokuit KIT/T (0,9...0,95).
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PyneBoii mexaHu3m THNa BHHT-Taiika W pelka-cektop: | — moBopor Hampaso; Il —
HelTpanbHOoe nojioxenue; |l — noBopor HaneBo; 1 — IIKUB MpHUBOJA HAacoca; 2 — HACOC
ruapoycunutens; 3 — 6adok Hacoca; 4 — QUIbTP; S-peIoXpaHUTEIbHON KilanaH GuiIbTpa;
6 — nuHMA cnuBa; 7 — MEPENyCKHOM KiamaH; 8 — MpeJoXpaHUTEIbHBIN KiamaH, 9 —
TpyOompoBoJ BbicOKOro naBieHus; 10 — mnoprienb-peiika; 11 — kaptep pyneBoro
Mexanusma; 12 — BuHT; 13 — mapuk; 14 — mapukoBas raiika, 15 — ymnopHbie
HIAPUKOMOAIINITHUKY; 16 — Kopmyc KianaHa ymnpaeieHusi; 17 — oOpartHbiii kiaman; 18 —
30J10THUK; 19 — peryiaupoBouHas raiika; 20 — mnpyxuHHas maiiba; 21 — mnpyxkuHa
PEaKTUBHOTO TUTYH)Kepa; 22 — peakTUBHBIN ILTyHXKep; 23 — 3yOuaTslii ceKTop; 24 — comika;
25 — cratop Hacoca; 26 — porop Hacoca; 27 — TOJOCTh BCAaChIBaHUS; 28 — IOJIOCTH
HarLeTaHus; 29 — J0IacTH.

Ha pucynke 4 mokasan peeunblii pyneBoii mexanu3zM aBromoouist BA3-2108. B mpuinBax kaprepa
18 pymeBoro mexanuzMa Ha poiauKoBOM 29 W mapukoBoM 31 MOMMIMITHMKAX YCTaHOBJIEHA MPHBOIHAS
mectepHss 30, KOTOpas HaxoOuTcs B 3alemieHMH ¢ peiikoil 17. Peiika mompkumaercs K IIecTepHe
npyxuHoi 40 wepe3 ymop 39, npyxuHa ynupaetcs B raiiky 41 co cromopabsiM KoibioM 38. [Ipyrum
KOHIIOM peiika onmupaeTcs Ha BTYJKY 16 ¢ IByMs YIUIOTHUTEIbHBIMH KOJIbLIaMH 15.

Ha xaprepe 18 pyneBoro mexanusma u yexiie 36 uMmerorcs MeTku A u b [yt mpaBmIIbHON cOOpKH
pyjieBoro MmexaHusma. Ha kaprep py/neBOro MexaHu3Ma C JICBOW CTOPOHBI HAJeBAaeTCs 3alllUTHBIN
KOJITTa4oK 28, ¢ IpaBOil CTOPOHBI HATIPECCOBBIBAETCS TPyOa, MMEIOIIast POIOJILHBIN T1a3.

UYepe3 ma3 TpyObl M OTBepcTHs 3amuTHOro yexsa 11 mpoxonsar Gonrtel 7 KperuieHus Tiar 6 u 8
pyJieBOro TmpuBOJia K pelke. bBoiThl TpoXomar uepe3 pe3nHOMETaUIMYecKue IapHupel 14,
3alpecCOBAHHBIE B TOJIOBKY HAKOHEYHUKOB TAT, M COEAMHUTENBbHYIO MacTuny 12. @ukcupyrorcs 60aThI
cronopHo# miactuHoi 13. Xox peliku B OJHY CTOPOHY OTpaHMYMBAECTCS KOJIBIIOM, HAIIPECCOBAHHBIM Ha
peiiky, a B JAPYryl0 CTOPOHY—BTYJIKOH PE3MHOMETAJUIMYECKOTo IapHUpa TArd. [Ipu 3ToM KOJbLIO U
BTYJIKA YITUPAIOTCS B KAPTEP PYJIEBOTO MEXaHU3MA.



Puc. 4. Peeunsrii  pyneBoit
mexaHusm: 1 —

HAaKOHCYHHUK TATHU,

2— 1apOBOM
[IapHHD; 3—
MTOBOPOTHBII

pbiuar; 4— raiika;
5—TtpyOuaras

Tara; 6, 8— Taru;
7—OO0JTHI; 9—
ckoba; 10 —

pPE3UMHOBAsT  OIOpa;
11 — zamuTHBIA Yexon; 12— coenuHUTENbHAS TUIacTUHA; 13 — cTOmOpHAs IMJIACTHHA;
14— pe3uHOMETAINTMYECKHUI apHHAP; 15— yruioTHUTEIbHOE KOJbI0; 16— BTynka; 17—
peiika; 18— xaprep pyneBoro mexanusma; 19—crsoxaol 6ont; 20— snactuunas MyQra;
21 — koxyx; 22—nemnupyroumii saemMenT; 23 — pyjeBoe Kojeco; 24— MOIIINITHHUK;
25— Bam; 26— KOXyX; 27— KpoHIITeHH; 28— 3ammTHBIN Kommadok; 29, 31 —
noamuiHuKY; 30— mectepHs; 32—CTOMOPHOE KOJbI0; 33— 3amuTHas maiba; 34—
VIUTIOTHUTEIBFHOE KOJNbI0; 35— raiika; 36— uexon; 37— pe3swHOBOE KOJIBIO; 38—
CTOIOpHOE KOIbLo; 39— ynop; 40— npyxuna; 41— raiika.

PyneBoii Ban coenunen ¢ npuBoanou mectepued 30 anactuunont mydroit 20.

3. Yeunurenu pyJs

Yeunutenn mnpeaHa3HAYEHBl JUISI CHIDKEHMSI YCWJIMST Ha PYJIEBOM KOJIECE W TOBBIIICHUS
0€30MacHOCTH JBUKEHHS aBTOMOOWJIS, TaK KaK TOMOTAIOT YAEPKUBATh YIIPaBIIsIeMbIe KoJieca B 3aJaHHOM
TIOJIOXKEHUH TIPU IGUCTBUU CO CTOPOHBI JIOPOTH HEYPABHOBEIICHHBIX CHIIL.

KoHcTpykius ycunuTenss [IOKHA YAOBIETBOPATH psAy TpeOoBaHUil: o0nanaTh CIEISIINM
JIEWCTBUEM, BBICOKOW UYYBCTBUTEIIBHOCTBIO M JIOCTAaTOYHBIM 3alacoM JIWHAMUYECKOW YCTOWYHMBOCTH,
KOTOPBIM BBIPAXKAETCS B OTCYTCTBUM aBTOKOJIEOAHUH YIpPaBIseMbIX Kojec; 00ecredynBaTh BO3MOKHOCTD
yIpaBieHUs] aBTOMOOUJIEM B ClIydae BBIXOJIa YCHIIMTENS U3 CTPOS; HE JOMYCKaTh BKIIIOUEHUE YCUIIUTEIS
OT CITy4alHbIX BO3JEHCTBUNA CO CTOPOHBI JOPOTH MPHU MPSAMOIUHENHOM JIBH>KEHHH.

Kunemarnueckoe ciexeHHE 3aKIIOYaeTcs B MOBOPOTE YIPABISEMBIX KOJEC B COOTBETCTBHH C
MOBOPOTOM  pyJIEBOTO Koileca U ero HampaBieHueMm. CumoBoe clexeHue obOecrednBaeT
MIPOMOPLIMOHAIBHOCTh YCHIIMSI Ha PYJIEBOM KOJIECE YCUIINIO, HE0OOX0IMMOMY JJIsl IOBOPOTA YIIPaBIISIEMbIX
Kojiec. UyBCTBUTENBHOCTh YCWIIMTENS OLIEHMBAIOT IO yIJIy M[OBOpOTa pPYJIEBOro  Kojeca,
COOTBETCTBYIOIIEMY MOBBHIIIICHUIO JABJICHUS B CHCTEME JI0 MAKCUMAJILHOTO.

PaznuuaroT rugpaBiandeckue U MHEBMaTUYeCKUe yCUIUTeNId. OHU COCTOAT U3 UCTOYHUKA SHEPIHU
(6noka muTaHMS), paclpeaeTUTeNs, HCIOJHUTEIBHOIO MEXaHU3Ma U COETUHUTENIbHBIX TPYOOIIPOBO/IOB.
brox muTaHUS THIPOYCHIUTENS NpeACTaBiseT co00il TuapoHacoc ¢ 0akOM U aKKyMYJISTOPOM, a
ITHEBMOYCWJIMTENSI — Komrpeccop ¢ pecuBepaMu. C TOMOIIBIO pAacCHpeleanTeNs OCYIECTBISIETCS
MOABOJI SHEPTUH K UCHOJHUTEILHOMY MEXaHU3MYy — TUJPOLMIMHJPY. B HEM naBiieHHe KUJIKOCTH WIH
C)KaToTo BO3/AyXa Mpeodpa3yercs B yCUIIUE Ha LITOKE, Nepejatolieecs Ha yrpaBisieMble Koyeca.

Hacocsl ruapoycunuteneii pyieBoro yrpaBieHHs JOMKHBI 00eCeunBaTh: HEOOXOIUMYIO MOAavy,
OTIpe/IeNIIEMYI0 PACY€THON CKOPOCTHIO MOBOPOTA PYJIEBOro Kojeca; TpedyeMoe AaBieHUE; JOCTaTOUHbIE
JI0JATOBEYHOCTh M O€30TKAa3HOCTb.

Haubonee pacmpocTpaHeHbl IUTacTHHYATHIE (JIOMAacTHBIE) HAacochkl. OHU PAa3BHUBAIOT JIaBJICHHE
6,5..8,5 MIla npu uyactoTe BpameHus Nmax= 4800 muu™’. Ha rpy30BbIX aBTOMOOWIAX GOIbIIOLH
rpy30M0AbEMHOCTH yCTaHaBIuBartOT MmiectepeHHble Hacockl HII-10E w HII-46]/1, pa3BuBaromme

MakcumanbHoe napienue 8...10 MIla npu Nmax = 2300 MHH L.



[InacTuHYATHI HACOC THIPOYCHIIUTEINS PYJIEBOTO YIIPaBJICHUSI, YCTAaHABIMBAEMbI Ha aBTOMOOMIISIX
3U1JI, uzoOpaxkeH Ha pucynke 5. Ctatop 7 Hacoca UMEET IO JBE MOJIOCTH HATHETAHUS U CIIMBA, KOTOPHIE
pa3esieHbl JIONAcTsIMH, BpalllalOIIMMUCS B Ma3ax poTopa 6. B kpbllike Hacoca pa3MelleH KiamaH
pacxona 1, orpaHMYMBAIOUIMIl MOJadyy Hacoca C IMOBBIIIEHMEM YacTOThl BpPALEHMs] KOJIEHYATOIo Baja
nsurarens. JKukiep 5 obecrieunBaeT nepenaj JaBieHUs 10 U MOCIe HEro BCJIEICTBUE JPOCCEIUPOBAHMUS.
[lepenan naBneHUs NMPONOPLMOHANIEH KBaJIpaTy pacxofa XUAKOCTU 4Yepe3 >KUKJIEP U HE 3aBUCUT OT
JaBJICHUS B HarHeraTesqbHONM Maructpanu. [IpyxuHa 3 ypaBHOBEIIMBAET CO3[JaBaeMoO€ YCHIIME Ha
kinanaHe 1. C yBenMuyeHMEM 4YacTOTHl BpalleHMsI pOTOpa IEpenaj JaBICHUs TaKXKe YBEIUYMBACTCA U
KJIallaH CJIBUTAETCA BIPABO, CXKUMas MPYKUHY 3 M MEPernycKas 4acTh >KUIKOCTH BO BCACHIBAIOLIYIO
MarucTpaib. BHyTpu kitanaHna pacxoja pacrojoeH IpeloXpaHUTeIbHbINA KianaH 4, OTperyIupoOBaHHbIHI
Ha jasieHue 6,5 Mlla.

[IIectepeHHbI HACOC THAPOYCHIUTENS (PUC. 6) COCTOUT U3 Kopiyca 4, kpeimiek 1 u 7, mectepeH 3
M 5 W KIanaHHOH Tpymmbl, O0ECNEYMBAIONMICH MOCTOSHHBIM pacxoa pabodeld IKUIAKOCTH U
OTrpaHUYHUBAIOLIEH MaKCUMAJIBHOE JIaBJICHUE B CUCTEME TUIPOYCUITUTEIIS.

[Ipu BpallieHun HieCTepEH KUAKOCTh IEPEHOCUTCS U3 MOJOCTU BCACHIBAHUS B MOJOCTh HATHETAHUS
Hacoca. OCHOBHasl JIeTalb MEePEnyCKHOro KilalaHa — 30JIOTHUK 22, IepeMelIaroniics B HallpaBICHUH
ocu TwWiIL3bl 14,

YCTAHOBJICHHOW B 10 OTBEPCTUH
3aiHeH KpbIky 1.
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Puc. 5 [lmacTuHUATHIl HACOC TUAPOYCHIUTENST PYJIEBOTO ympaBleHHs: 1 — KiamaH pacxoja; 2—

KOpITyC; 3— ypaBHOBEUIMBAIOIAS MPYKUHA; 4— TPEIOXpAaHUTEIbHBIN KianaH; 5—
XUKIIep; 6— potop; 7—cTaTtop; 8— npuBoHOM Bai; 9— Oadok; 10— camyH.

[TonoxeHne 30J0THUKA ONPENENAECTCS Pa3HOCThIO YCHIIMM, NEUCTBYIOIIMX HAa MPOTHUBOIOJIOKHBIC
TOpIbl 3070THUKA. OHO W3 ATHX YCWJIHMHA CO3[aeTcs MpYKUHOH 16, a nmpyroe —-naBineHueM pabodeit
JKUJIKOCTH, HAXOAAIICHCS B IIOJIOCTH A KiamaHa. JTa IIOJIOCTh COCAWHEHA C IOJOCThIO HarHETaHMS
Hacoca oTBepcTHeM b, W, ciieqoBaTeNnbHO, 1aBIEHUE B MOJIOCTH A MEHSETCS ¢ U3MEHEHHUEM YaCTOTHI
BpaHIeHI/Ifl KOJICHYAaTOI'0 BaJia ABUIAaTCJIs. HpI/I YBCJ'II/I'-IGHI/II/I HJaCTOTHhI BpaHIeHI/ISI KOJICHYATOro Balia
JIaBJICHHE B TIOJIOCTU A YBEIMUYMBACTCS U 30JI0THUK 22, TIPEOI0JIeBas yCUIINe MPYKUHbI 16, cmemiaercs B
CTOpOHY TIpYKUHBI. [Ipr 3TOM KpoMKa 30JI0THHKA MEPEXOIAUT 3a KPOMKY THIIB3BI U 00pa3zyercs IIelb,
coeMHsIoNas yepe3 orBepcTue I B KpbIllIKe MOJIOCTh A KIamaHa ¢ MOJOCThIO BCachlBaHUsI Hacoca. B
pe3yibpTaTe MOJIOCTH HarHETaHUS M BCAChIBAaHUSI HACOCA COOOIIAIOTCS MEXKIy co00i uepe3 orBepctue b B
KpBIIIKE Hacoca, MOJOCTh A KIamaHa, LIeNb 30JI0THUKA W OTBepcTHe [. DTO MO3BOJIIET COXPAHUTH



HEM3MEHHBIM PAacXoJ] JKUAKOCTH B CHUCTEME THIPOYCHUJIHMTENIsS, HECMOTPS Ha YBEJIWYCHHE YacTOTHI
BpalICHU KOJICHYATOT O BaJla ABUT'ATCJIA.

Knaman orpanudveHusi naBiieHUsi cpabaThIBaeT INPHU JIABJICHWW B HAIOPHOW MarucTpajii Hacoca
oomnpmre 8,5...9 MIla. C HamopHOW MarucTpaibld Hacoca COSAMHEHA IMOJIOCTh B KiamaHa, KOTopas, B
CBOIO O4Yepelib, COOOIIaeTcs ¢ MOJIOCThI0O A depe3 kaauOpoBaHHOE oTBepcThe b 1 ¢ monocThio ruib3bl 14
qgepe3 APCHAXKHBIC OTBCPCTUA E. YBennuenue JaBJICHUA B HaHOpHOf/’I MarucTpajii BbI3bIBACT IMOBBIIMICHUC
JaBIICHUSI B TIOJIOCTH B 1, ciie10BaTeNIbHO, B MOJIOCTH THIIB3bI 14 JlaBlieHHe KUAKOCTH B TIOJIOCTH THIIB3bI
CO3/IaeT YCHJIME Ha TOpEIl 30JI0THUKA 22, KOTOPOEe JCHCTBYET B HANPABICHHUH 3aKPBITUS MEPEITYCKHOTO
kiamana. OIHAKO ATO K€ yCHUIIME OTKPBIBACT KJIallaH OIpaHUYCHUS JaBJICHHUS, TICPEMECTUB IIapuk 19 u
COOTBETCTBEHHO CXKaB MpYxHHY 21. OTKPBIBIIMICS KJIANlaH BBI3BIBACT CHU)KCHUE JABIICHHS B MOJOCTH
T'HJIb3bl, YTO IMPUBOJUT K OTKPBITHIO IHNCPCIIYCKHOI'O KJIallaHa W MaACHUIO HOAaBJICHUA B HaHOpHOﬁ
MarucTpajim Hacoca 10 TpeOyemoro 3HaueHus. [locie 3Toro KiamaH OrpaHWYCHHUS JABJICHUS

3aKpBIBACTCS.
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Puc. 6. IlectepeHHblii HAcoc THAPOYCHWIHUTENSI pPYyJIEBOTO YIpaBIC€HUA: A —IIONOCTh
MepenycKkHoro kiamaHa; b— kamuOpoBanHoe oTBepctHe; B— monocte kmamana; [, J—
COEIMHUTENbHbIE OTBepcTUs, E—npeHaxkHbie oTBepcThsi; 1, 7— COOTBETCTBEHHO 3aJHSAS U TEpeIHss
KPBIIIKHA, 2— TOAMUITHUK CKOJBXKEHUS; 3 — MIeCTepHs; 4— KOpITyC; S—Ball-IIeCTePHS; 6—KOJIeCo

npuBoaa; 8, 10— ¢unbTpel; 9—~0auok; 11— npenoxpaHuTenbHbIN KianaH; 12— konnekTop Hacoca; 13
— TpyOKa O6auka; 14— runb3a; 15 — yrioTHUTENbHOE KOJBIO; 16— npyxwuHa; 17— cemno miist Kianana

OrpaHUYEHUs JaBieHus; 18 — s 5 74 peryaupoBoYHas maiida; 19— mapuk
KJIallaHa OTPAHWYCHUS J1aBJICHUS, 4 [ ] 20, 21 — TOpyxuHBl KIamaHa
OTpaHUYEHUS  JaBlieHus; 22— 3 N 30JIOTHUK.
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Puc. 7. Cxema pyneBoro yrmpaBlieHHs ¢ ycwinTesneM: 1 — ciauBHAs MarucTpanib; 2—Hacoc; 3 —
TAra; 4—ymnpasisemble kojeca; 5 —pbiyar; 6, 10 — peakTuBHBIE KaMepbl; 7—TUAPOUMIUHIDP; 8—
pacmpenenurenb, 9—30J0THHUK; 11 — HarHeTaTellbHas MarucTpajib; 12— comika; 13— pyneBoe Koieco;
14— pyneBoii MexaHu3M.



Ha pucynke 7 mokaszaHa cxema pyjeBOro ymnpapiieHUs ¢ ycunutenem. [Ipu moBopore pyieBoro
Kosieca 13, HanpuMmep BIpaBo, comika 12 pyneBoro Mexannsma 14 moBepHeTCs IO X0y YaCOBOW CTPEIKH
U CMECTHUT 30JI0THUK 9 pacnpezenuTens 8 Ha3aj IO OTHOILIEHUIO K IPUHATOMY HalpaBJIEHUIO JBU)KEHUS
aBTOMOOMIA. B pesynbrare KHAKOCTH OT Hacoca 2 MOJAETCSl 4Yepe3 paclpelesuTelb B MOJIOCTh A U
THJIPOLMIIMHAP 7 HAYMHAET IOBOPAUYMBaTh YIpaBisieMble Koseca 4 BIIPaBo.

IIpu 3TOM nonocts b numMHapa cCoOeIMHEHA CO CIIMBHOM MarucTpaibio 7.

ITocne mpekpaieHus MOBOPOTa PYJIEBOr0 KoJjieca yIpaBiisieMble Kojeca 0] JaBIeHUEeM padoudei
KHUJKOCTU Ha IMOPILIEHb LMIMHAPA MPOJOJIKAIOT MOBOpauuBaThes Hampaso. [lox neiictBuem pwluara 5
WIN TATU 3 KOPILYC paclpeseuTelIs CMEIaeTcs Ha3al U NepeKpbIBaeT JOCTYI KHUJIKOCTH B MOJIOCTh A
mwmHApa yeunurens. IIoBopoT ynpapisieMbIx Koijiec Ipekpamiaercs. Takum oOpaszoMm, ylpaisieMble
KoJIeca OBOPAYMBAIOTCA B COOTBETCTBUU C IIOBOPOTOM pyJIeBOro koiseca. Kunemarudeckoe ciepsiuee
JEHCTBUE YCWINTEIIO NMPHUIAeT OOpaTHas CBsi3b (pbluar 5 u Tsra 3), KOTOPO#l yrpaBisieMble Kojeca
COEAMHAIOTCSA C KOPILYCOM paclpeAeInTeNs.
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Puc. 8. CxeMbl KOMIOHOBKM ycuiutenei: 1 — pacnpenenuTens; 2— THAPOUMIMHAP; 3—

PYJIEBOM MEXaHH3M.

CunoBoe crepsiiee IEHCTBUE JOCTHTASTCS BBEICHHWEM PEaKTUBHBIX JJIEMEHTOB: Kamep WU
IUTYHKepoB. B cxeme, mMoka3aHHOW Ha PUCYHKE 7, CHUJIOBOE CJEKEHHE IOCTUTAEeTCS C TOMOIIBIO
peakTuBHBIX kKamep 6 m 10, B koTOphle Yepe3 KaIMOpPOBAaHHBIC OTBEPCTHS IMOCTYMAET KUIAKOCTH H3
HarHetatenpbHOW MarucTpanu. OHa BO3JIEHCTBYeT Ha TMpaBblii WIM JIEBBIH Topell 30JI0THHKA 9 B
3aBHCUMOCTH OT HalpaBJIeHUS IOBOpPOTa aBTOMOOWIs. B pesymprare ycmnme, HEOOXOAMMOE ISt
CMEIIIEHUs] 30J0THUKA, OKAa3bIBAETCS 3aBHUCAIMM OT J[aBICHUS B HarHerareiabHoi Maructpamu 11,
KOTOpOE, B CBOKO OYEpE/b, ONPEACIIETCS MOMEHTOM COMPOTHBIICHUS MTOBOPOTY YIpaBIisieMbIX Kojec. C
€ro yBEJIIMYEHHEM TOBBIIIACTCS NaBICHUE B TUAPOIMIMHIPE M PEAKTHMBHOW Kamepe pacmlpeieuTes,
MPETISATCTBYIOIIEE CMEIEHHUIO 30JI0THHKA U CTIOCOOCTBYIOIIEE €r0 YCTAHOBKE B HEUTPATIBLHOE TTOJI0KEHHE.

B 3aBuCMMOCTH OT OTHOCHTEIBHOTO PACIOJOKEHUS DIIEMEHTOB pAa3JIMYalOT YEThIPE CXEMBbI
KOMIIOHOBKH ycuiuTenei (puc. 8).

[Ipu mepBoii cxeme pacrpenenuTeNb, THAPOLMIUHAP U PYJIEBOM MEXaHU3M BBHIMOJTHEHBI B OJHOM
omoke (puc. 8, a). IlpemmMyimiecTBa 3TOH CXEMbI: KOMITAKTHOCTh, MHHUMAJIbHOE YHCJIO IIJIAHTOB H
TpyOOIIPOBOJIOB, Majasi CKJIOHHOCTh K aBTOKOJEOAHUSIM M3-32 BBICOKOM >KECTKOCTH THUIPABINYECKUX
MAarucTpajieu.

K Hemoctarkam Takoil KOHCTPYKIIMM OTHOCHUTCS HAarpy>K€HHE BCEro pYyJIIEBOr0 MPUBOJAA
JIOTIOIHUTEIBHBIM YCUJIMEM, HPHUJIOKEHHBIM CO CTOPOHBI LWJIMHApPA K Bally COLIKA. OJTO Tpelyer



yBEJIMUYEHUS pa3MeEPOB U Macchl puBoaa. Kpome toro, B JaHHONW KOHCTPYKLUU 3aTpyJHEHA YHUDUKALIHS
3JIEMEHTOB PYJIEBOTO YIIPaBJICHHUS.

Bropas cxema (puc. 8) nmpeaycMaTpuBaeT pa3MeIlieHHe PACIPEISIUTENs B OHOM OJIOKE C PYJIEBbIM
MEXaHU3MOM M OTIENbHOE paclojokeHue ruapounnuHapa. IlpeumymiectBa cxeMbl: Manas
Harpy>KeHHOCTH MPHUBOJIA, JIETKOCTh KOMIIOHOBKU YCUJIMTENSl B PYJIEBOM NPHUBOJE, Majas CKIOHHOCTb K
aBTOKOJIEOaHUSAM. PacrionoskeHHBIN Y KOJEC THAPOLUMIMHAP BOCIIPUHUMAET YAaphl CO CTOPOHBI JI0POTH,
MIpeIoXpaHsisl PyJIeBON MEXaHU3M OT Meperpy3ok. J[inuHa nuianroB Npu 3TOM HECKOJIBKO YBEIMUHUBAETCA.

[Tpu Tpetbeit cxeme (puc. 8) pacnpenenuTenb U THAPOUMIMHAP OObEINHEHBI, a PYJICBOH MEXaHH3M
YCTaHOBJIEH OTIENbHO. B 3TOM cllydae rHAPOLMIMHIP HY)KHO pacrojarath B CTPOTOM COOTBETCTBUU C
PacroJOKEHUEM PYJIEBOI0 MEXaHW3Ma, TaK KakK MIapOBOM Maliel] COIIKHU JIOJDKEH YIPaBisATh paboToit
pacnpenenuTens.

UYerBeprass cxema (puc. 8), mnpenycMmarpuBaroliasi aBTOHOMHOE pAaclOJOXEHHE PYJIEBOro
MEXaHU3Ma, paCIpEeieIuTeNsT W THIPOLMIMHAPA, SBISETCs Hauboiiee TUOKOW C TOYKH 3pEHUs
KOMITOHOBKM M yHU(DUKAIMKU 37eMeHTOB. K Hemocratkam ee OTHOCSTCS IMOBBIIIEHHAs CKJIOHHOCTb K
aBTOKOJICOAHUSM M YBEJIIMYCHUE YMCIIA U JITTMHBI IUIAHTOB M_TPYOOIPOBOIOB.

I'unpoycunurens aBromoouiisa 3UJ1-431410, BCTpoeHHBINH HEMTOCPEACTBEHHO B PYJIEBOW MEXaHU3M,
[I0Ka3aH Ha pUcyHKe 3. JlaBieHue ®UAKOCTU B CUCTEME TUAPOYCUIIUTENS CO3AAETCS JIOMACTHBIM HACOCOM
2, IpUBOJUMBIM OT ABHrartens. Hacoc cocToMT M3 HEMOABMXKHOM YacTh — craropa 25 U MOJABHXKHOM
gactu — poropa 26. [eiictBue ycunmutens mnokazaHo Ha cxemax |, I, Ill. TIpu npsmonuueiinoM
JIBUKCHUM aBTOMOOWJIS, KOrjJa 30J0THHUK 18 pyneBoro ympaBieHHS HAXOJUTCS B HEUTPAIbHOM
MOJIOKEHNHU, 00e TojiocTh Kaptepa 11 pyneBoro mMexaHus3Ma CrpaBa W ClieBa OT mopirHs — peiiku 10
(cxema Il) coenunensl ¢ HacocoM u 6aukom 3. LupKyaMpyroIias yepe3 3TH MOJIOCTH KUIKOCTh HE BIUACT
HAa ITOJIOXKEHUE MTOPIIHS — PEHKHU.

IIpu moBOpoTE pyJIEBOro Kojeca B MpaByld CTOpoHY (cxema |) B 3TOM e HampaBiICHUH
nepemernaercs u 30;10THUK 18. [Ipu mepemenieHnn OH OTKITIOYAET MpaBylo MOJIOCTh KapTepa 11 ot nmuHumn
ciuBa 6. [loctynaromas oT Hacoca KUAKOCTh JAaBUT HA MOPUIEHb — PEHKY, KOTOPBIN, MepeMeniasch,
MOBOpAaYMBaeT 3yO4aThlii cekTop 23 Ha Baly COIIKH M CIIOCOOCTBYET MOBOPOTY KOJIEC aBTOMOOMIIS
HampaBo. B To ’xe BpeMsi MPOXOJHOE CEUYEeHHEe, COEAMHSIONIEE JIEBYIO MOJIOCTh KapTepa pPyJIeBOrO
MeXaHU3Ma C JIMHUAEH CIIMBA, YBEITMUNBACTCS U )KUJKOCTh U3 HEe CBOOOTHO TiepeTeKkaeT B 6a4ok 3 Hacoca.

I[Tpu moBopoTE PYIIEBOro KoJjieca B JieByt0 cTopoHy (cxema |ll) naBrnenue B neBoii mMojaoCcTH KapTepa
11 noBblmmaeTcs, a B €ro MpaBOil MOJOCTU CHUXKAeTCsa. [ MApOyCHIIMTENh CO3/1aeT JOMOJHUTEIBHOE
YCHUJIME JIJIsl IOBOPOTA KOJIEC B JIEBYIO CTOPOHY.

Boaurtens ourymaer neicTBUe THAPOYCUITUTENS PYJsl B TOM Cilydae, KOrja CONpPOTHUBIEHUE KOJIEC
aBTOMOOWJIS TIOBOPOTY PYJIsl co3AaeT Ha raiike 14, coeinHEHHON ¢ MOpIIHEM — peiKol, peakTUBHOE
yCHIIHE, TPEBBIIAIONIEE CHITY TIPEABAPUTEIBHOTO CXKATUS MIPYKUHBI 21 M yCHiine OT aBJICHUS Macia Ha
PEaKTUBHBIN IUTyHXKEp 22, CTPeMSIIIUXCS yAep>KaTh BUHT PYJIEBOrO MEXaHH3Ma B CPETHEM MOJOKEHUU.
bnarogaps sToMy BOIUTENb BCET/AA OIIYIIAET «UYBCTBO JOPOTH».

Jns  olecriedeHus: yIpaBlieHHs aBTOMOOMJIEM TIIpH HepabOTalolleM YyCWIMTeNe B Koplyce
pacnpenenuTens IpeIyCMOTPEH KilanaH, NepernyCcKalomui KUAKOCTh U3 OJHOW MOJOCTH LWJIMHIpPA B
APYTYIO.

[Ipn HanmuuuuM ycunuTens cuila, MpUKJIaJblBacMas BOAUTEIEM K PYJIEBOMY KOJIeCy MpH MOBOPOTE
YIIPaBJIIEMBIX KOJIEC aBTOMOOMIISI, HEMOBI)KHO CTOSIIIIETO HAa CYXOH ac(haibTOOETOHHOM MOBEPXHOCTH, Y
JIETKOBBIX aBTOMOOMIIEH He moypkHa npeBbimath 30...40 H, y rpy3oBbix aBTomo6mieit — 80...100 H.

4. PyneBoii npuBojg

B pyneBoii mpuBOJ BXOAST BCE J€TalM, NEpelarolle YCUIUME OT pYyJIEBOrO MeXaHu3Ma K
YIPABISIEMBIM KOJIECAM.

B 3aBucHMMOCTH OT PAcCOJIOKEHUS OTHOCUTENIBHO OCH BpPAILEHHUS KOJIEC pa3MyaloT NMepeiHue U
3aHKMe pyseBble Tpanenuu. OObIYHO PYJIEBYIO TpaNelrIo PacloaraloT €331 yrpasiseMblx koiec. 1o
KOHCTPYKLIUHU PYJIEBbIE TPANlEMU MOTYT ObITh HEpa3pe3HbIE U pa3pe3HbIE.

ABTOMOOWIIM C 3aBUCHMOM MOJBECKON MMEIOT Hepa3pe3Hylo nomnepeunyro tary 3 (cm. puc. 1). [Ipu
HE3aBUCHMOH TOABECKE ATY TATY BBHIOIHSIOT pa3pe3Hoi (puc. 9), COCTOAIIEH U3 IBYX WU TPEX 3BEHBHEB.
OT0 o0ecrnieynBaeT BO3MOKHOCTh HE3aBHCUMOTO TIEPEMEILEHUS YIpaBIsieMbIX Kosiec. /i peryianpoBKu
CXOXJIEHHU KOJIEC TATH UMEIOT Pe3b00BbIe HAKOHEUHUKH.



[lpaBuibHas KHHEMAaTHKa IMOBOPOTA YIPABIAEMBIX KOJEC O0OCCIEYMBACTCS COOTBETCTBYIOIINM
BBIOOPOM TTapaMETPOB PYJICBON TpaneIiy, a OTCYTCTBHE 3a30pOB B PUBO/IE — MPUMEHEHUEM IIAPHUPOB
C aBTOMATUYECKUM YCTPaHECHHEM 3a30POB.

[IapHupBI pyJIEBOrO MPUBOAA IO CIIOCO0Y YCTPaHEHUsI 3a30pa MOTYT OBITh CaMOpEryJIUpyeMbIe, C
MEPUOIMYECKON PErYIMPOBKON M HEPETYIHUPYyEMbIE.

Camoperynupyembie 1mapuupsl  (puc. 10, a..ok) He TpeOYyIOT pEryJIupoBKH B Ipolecce
IKCIUTyaTalluK. 3a30p B IIAPHUPAX aBTOMATHUYCCKU BBHIOMpPACTCS MEPEMEIICHUEM cyxapeil 3 WM majibleB
2 110 KOHYCHBIM HAaITPABJIAOIIHWM MMOBECPXHOCTAM HAKOHCYHUKA I1O/] HeﬁCTBHeM HOH)KHMHOﬁ MPYXUHBI 1.
Takue mapHUPbl YCTAHABIUBAIOT OOBIYHO HA MOMEPEYHBIX PYJIEBBIX TATAX.

B mapHupax ¢ nmepuoauueckoi peryiaupoBkoii (puc. 10, a...u) 3a30p, MOABISIONUIMNACS BCICACTBUC
M3HALIMBAHUS TPYIIUXCS NOBEPXHOCTEH, yCTPaHIIOT HaBOpauuBaHueM NpoOku 4. Takas KOHCTPYKLIMSI HE
CoBCeM ymoOHa B 3KCIUTyaTalld, Tak Kak TpeOyeT pa30opku miapHupa npu perynupoBke. ILlapHupsr ¢
IIEPUOANYECKON PEryIIMPOBKOM IIPUMEHSIOT B IPOAOJIBHBIX PYJIEBbIX TATaX.

Heperynupyemble MIapHUPBI UCIOJIB3YIOT HA aBTOMOOHIISIX, B KOTOPBIX KOJEca MOBOPAYHUBAIOTCS
BOKpPYI' BEpTHKalIbHOW ocu. OHU Ipolle M0 KOHCTPYKLMH U JIEHIEBJIE B W3TOTOBJICHMM, HO MEHEE
JIOJITOBEYHBI.

o= ? __.-*"EJ

Puc. 9. PyneBoe ynpasieHre aBTOMOOWIISI ¢ HE3aBUCHUMOM TTOABECKOM: 1 — MOBOPOTHBIE pPhIYary;
2— OOKOBBIE TITU; 3 — COIIKA; 4— cpedHss MomepevHas Tara; S— MasTHUKOBBIN
phIuar

Jleranu pyneBoro nmpuBoja M3roToBisitoT U3 craneit 20, 30 u 35, nanblpl MApHUPOB —U3 CTAIEH
12XH3A, 18XI'T n 15XH, HaKOHEUHUKHU TAT, pblYaru U cOmKy — U3 ctane 35, 40, 45, 30X, 35X, 40X,
38XI'M, 40XHMA.

JluameTp pyJieBOro Kojeca HOPMHUPOBAH: JJs JIETKOBBIX M TIPY30BBIX aBTOMOOWIIEH Majon
rpy3onoabeMHOCTH 380...425 MM, UIsi TPy30BBIX aBTOMOOWJIEH M aBTOOYCOB OOJBIION BMECTUMOCTH
440...550 mm.

MaxkcuManbHBIH yrojl MOBOPOTa PYJIEBOTO KoJjieca 3aBUCUT OT THUIAa aBTOMOOWJIA M HAaXOJUTCS B
npenenax 540...1080° (1,5...3 oGoporta).

PyneBoit MexaHW3M MOXKeT OBITb MNPUYMHON CEephe3HOM TpaBMbI BOJIUTENS MpPH J0OOBOM
CTOJIKHOBEHHH aBTOMOOWJS ¢ mpensTcTBUeM. [loaToMy HNpUMEHSIOT TpUBMOOE30IacHbIE pyJIeBble
MEXaHU3MBI, TMOTJIONAONIMEe SHepruto yaapa. Hampumep, Ha aBromMoOmie BA3-21213 pyneBoi Ban
COCTOMT M3 TpEX 4YacTel, COEIMHEHHBIX KapAaHHbIMU InapHupamu. [lpum ynape pyseBod Ban
CKJIa/IbIBAETCS, IPUUEM NEpPEMEILIEHUE BEPXHEH ero YaCcTH BHYTPb CajlOHA HE3HAUUTEIBHO.

5. Bo3MoO:KHbIEe HEMCIIPABHOCTH PYJIeBOI0 YIIPaBJIEeHHUS

B pyneBom mexaHu3Me M pyJE€BOM MPHUBOJE MOT'YT BO3HHMKATh CIEAYIOIIME HEUCIPABHOCTH:
MOBBIIIEHHBI CBOOOAHBIM XOJ PYJIEBOTO KOJjeca, 3aKIMHUBAaHUE IMOJIIMITHUKOB PYJIEBOTO MEXaHU3Ma,
MIOTHYTOCTh PYJEBBIX TAT, MOJCEKAaHUME CMa3KM H3 KapTepa pPYJIEBOTO MEXaHW3Ma, HapylIeHue
peryaupoBOK.



JInst TUAPOYCHITUTENSI PYJis XapaKTEePHbI CIEAYIOIINE HEUCIPABHOCTU: OCIAOJICHUE HATSHKCHHS
PEMHSI TPUBOJA JIOMACTHOTO HAcCOca, MOMaJaHUue BO3JyXa B CHUCTEMY, 3aBHCAaHUE 30JIOTHHUKA KJalaHa
YIIPABJICHHUS WJIHM MIEPEIYCKHOTO KJlanaHa.

3akJIMHUBaHKUE MOITUITHUKOB PYJIEBOIO BaJla BHI3BIBAET TYIO€ BPAILIEHUE PYJIEBOr0 Kojieca OOBIYHO
B pe3yJbTaTe HEJAOCTATOYHOrO CMa3biBaHUSA. UTOOBI YCTPaHUTh 3TY HEUCIPABHOCTh, B KapTep PYJIEBOrO
MEXaHu3Ma JT00aBIISIOT CMa3Ky.

[Torayteie pyJeBble TSATH MOTYT HapyIIUTh TOYHOCTh MOBOpavMBaHHs Kojec. Jlis ycTpaHeHus
3TOrO Je(eKTa TATH CHUMAIOT C aBTOMOOWJIS W BBIIPABISIIOT, a MPU OOHAPY>KEHUH TPEIIUH 3aMEHSIOT

HOBBIMU.
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Puc. 10. HlapHupsl pyJIeBOro yIpaBiICHHS. a..)k— CaMOPETYIHpyeMble MApPHHUPHI, 3, U —
[IAPHUPBI ¢ TIEPUOJAMUYECKON PETYIUPOBKOM;, K—HEperyinpyeMble MapHUphl, 1—
MOKUMHAS PYXKUHA; 2—Tajel]; 3— cyxapb; 4 — mpooOxa.



OBOPYIOBAHUME U MATEPUAJIbI

1. YuebHble MakeThl aBTOMOOWMIIEH C pa3pe3amu;

2. IInakathl ¥ CXeMBI PYJIEBOTO YIPABICHHUS;

3. O0pas1pl OTACTBHBIX HIEMEHTOB PYJIEBOTO YIIPABICHUSI.

YKA3AHMSA 10 TEXHUKE BE3OITACHOCTH
N3yunth Mepsl 6e3omacHoCTH B «JIabopaTopun KOHCTPYKIIUH U yCTPOIHCTBAa aBTOMOOHMIIE».

SAJIAHMS

B nauane sanamus cmyoenma HeobXo00UMO MuamenbHo U3yuums UHGoOpMayuoHHull
mMamepuan, NPUEeOeHHbIL 8 NPULONCEHUU K OAHHbIM MemOOULeCKUM YKA3AHUAM, 3ameM No
VUeOHbIM MaKemam U NIAKAmam U3yyums Mamepual memvl, Nocie 4e2o Kpamko
UBTLOHCUMb U3YYUEHHBII Mamepuan 8 ciedyouell Nocie008amelbHOCU.

1. Onucamv nasHauenue pynesoco ynpaeienuss u npeovsasisiemvie y HeMm)

mpebosanusi.
Bovluepmums cxemy u onucamv KOHCMPYKYUIO pPYIe8o20 YAPAGIeHUs. Npu
3asucumou noosecke.
Onucamy HaznaueHnue u 0amo KiaCCUGUKAYUIO PYIEBbIX MEXAHUIMOS.
Onucamo pabomy pynesvix MexaHu3Mos.
Onucamyo Haznauenue u 0amov KIACCUGUKAYUIO YCUTUMENSL PYIAL.
Onucams pabomy Hacocos cuopoycuIumeneu.
Bviuepmumbu cxemsl u onucams pabomy pyieeoeo YNpasieHus ¢ yCUuiumensimu.
Onucams KOHCMPYKYUio u pabomy pynesozo npusood.

no
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COJAEPKAHUE OTYETA

[TucemeHHas yacTh (OTYET) COCTOMT U3 CIEAYIONIMX ITYHKTOB:
1. Tema naboparopHoit pabOThI
2. Paznen
3. Llens paboTbI
4. ConeprxaHue OT4ETA:
- Onucamv HasHauenue pyneso20 YNPAGIeHUs U NpeovssisieMble ) HeMy
mpebosaHusl.
- Buluepmumuv cxemy u onucams KOHCMPYKYUIO PYN1€6020 YNPAGIEHUsl Npu
3a6UCUMOLL NOOBECKe.
- Onucamo Ha3Hayenue u 0amo KJl(lCCU(ﬁZ/lKClI/ﬂ/ﬂO PYyiesovlx Mexarnu3moes.
- Onucams pa60my Pyiesblx MeXAHUIMOB.
- Onucamo Ha3HayeHue U 0ams K1acCuhukayuro yCuiumersi pyJs.
- Onucamo pabomy HACOCO8 cudpoycuIumenell.
- Buiuepmumes cxemwvt u onucamv pabomy pynesozco YnNpaeieHus. ¢
ycunumensamu.
- Onucamov KOHCMPYKYUIO U pabomy pyieso2o npusood.
5. KoHTposibHBIE BOITPOCHI
6. IIpakTiueckas pabota
7. BcrioMoraTenbHbIA MaTepHal
TpeOoBaHus K coiep:KaHUIO OTYETA
OTueT T0KEeH coiepKaTh OJPOOHOE ONMCAHNE OTACITHHBIX MEXaHU3MOB U CHCTEM aBTOMOOWIIS.
[TpuBoauTCS HEOOXOAMMBIM WIUTIOCTPALIMOHHBIA Marepuan B BHJE PHUCYHKOB, IrpadukoB M TaOmIHI,
JOMOJIHSIOMNN U Pa3bsICHAIOUINNA TEKCTOBYIO YacTh OTUETA.



OnucaHuio KOHCTPYKIIMH TOTO HJIM MHOTO JJIEMEHTa aBTOMOOWIISI TIPEAIIECTBYET U3JI0KECHUE €T0
HA3HAYEHUS U CBSI3U C OCTATLHBIMH Y3JIaMH.

3nmech ke MOTYT OBITh YyKa3aHbl aHAJOTH, IPHMEHSEMbIe Ha JPYIHX aBTOMOOWIAX WX
OTIUYHUTETFHBIC 0COOCHHOCTH, HEJJOCTATKH U TIPEUMYIIIECTBA.

Ocoboe BHUMaHHE YJIENSCTCS paselly MOCBSIICHHOMY pa30opke M COOpKE OTIEIBHBIX Y3JIOB.
Moryt OBITh TPEICTABICHBI OCHOBBI OOCIY)KMBAaHHS M PEMOHTAa pa3OMpaeMbIX Y3JI0B, MPUYHHBI UX
HEHCIPaBHOCTEM.

WnmocTpaliiOHHBIA MaTepUal JKeIaTeIbHO BBIMOIHITH «OT PYKHY, T. K. 3TO TIO3BOJISET CTYICHTY
Jydiie pa3o0parbesi B KOHCTPYKTHBHBIX OCOOCHHOCTSIX U3Y4aeMbIX Y3JIOB.

B 3akmroueHnm 1O Kaxa0i paboTe MODKHBI OBITH CIENaHbl BBIBOJABI O HAACKHOCTH H
paboTOCIIOCOOHOCTH OCHOBHBIX 3JIEMEHTOB H3YYaeMbIX B JaHHOU pabote. CremayeT MOAYEPKHYTHh UX
HEJIOCTaTKU M JJOCTOWHCTBA, 371€Ch K€ MOTYT OBITh CIIEJIaHBI BBIBOJBI U TMPEIJIOKECHHSI 00 OCOOCHHOCTSX
pa30opKku U COOPKHU OTIEIIBHBIX Y3JIOB.

KOHTPOJIBHBIE BOITPOCBHI

1. Hazeams Hasznauenue pynegoco ynpasieHus u npedvssisaemvle K Hemy mpebosanusl.
2. Onucams KOHCMPYKYUIO PYIe8020 YNpasieHus npu 3a8UCUMOl No08ecKe.

3. Onucamv HasHaueHue u 0amv KIACCUDUKAYUIO PYTIeGbIX MEXAHUZMOS.

4. Onucams pabomy pynedvix MexaHu3mMos.

5. Onucamv HasHaueHue u 0ams KiACCUDUKAYUIO YCUTUMENS PYIIAL.

6. Onucamo pabomy Hacocoe cuopoycunumerel.

7. Onucamv pabomy pyneeoeo ynpasieHus ¢ YCUIumensimu.

8. Onucamws xoncmpykyuio u pabomy pyneeo2o npusood.



3ausartue 6.

Tema. OOmee yCTPOWCTBO M MNPUHOUI PadoTbl TOPMO3HBIX CHCTEM
3JIEKTPOMOOMIeH M THOPUIHBIX ABTOMOOMIICH.

Ienp 3aHATHA — M3YyYUTh HA3HAYCHHE M KOHCTPYKLUH TOPMO3HBIX MEXaHM3MOB M CHCTEM
Pa3JIMYHBIX KOHCTPYKIUH.

TEOPETMYECKAA YACTDH
TopMo3HbIe CHCTEMBI
1. Knaccupukanusi TOpMO3HBIX CHCTEM

Topmo3Has cucrema npeHazHadeHa JUIsl CHMPKEHUS CKOPOCTU JIBUYKEHUS aBTOMOOWIIS BIUIOTH 10
IIOJTHOM OCTAHOBKHM M OOECII€YEeHHUsl €ro HEMOJBMKHOCTH BO BpeMs CTOSIHKU. B mpouecce TopMokeHus
KMHETHYECKAs DHEPTUsl aBTOMOOWIISI IEPEXOTUT B pabOTy TPEHUSI MEXTY (PPUKIIMOHHBIMU HAKIIAKAMH H
TOPMO3HBIM 0apabaHOM MJIM JUCKOM, a TAKXKe MEX/y LIMHAMHU U JOPOTrOH.

CoBpeMeHHbIE aBTOMOOWIM W aBTOIOE34a JODKHBI MMETh pabouyro, 3allaCHYI0 U CTOSHOUHYIO
TOPMO3HbIE cHCTeMBbl. ['py30Bble aBTOMOOWIIM M aBTONOE3/a MOJHOM Maccoil cBbime 12 T, a aBTOOYCHI
Maccoi CBBbILIE 5 T, MPEeIHAa3HAYEHHBIE Ui KCIUTyaTallud B TOPHBIX pailoHax, JOMOJIHUTEIBHO JIOJIKHBI
UMETb BCIIOMOTaTEJIbHYI0 TOPMO3HYIO CHCTEMY.

K TOpMO3HBIM cHCTEMaM NpPEABSBISAIOT clenyromue TpeboBaHus: obOecrieueHne HPPEKTHBHOTO
TOPMOKEHHSI; COXpPAHEHUE YCTOWYMBOCTH AaBTOMOOWIIS IpPU TOPMOXKEHHM; CTAOMUJIbHBIE TOPMO3HBIE
CBOWCTBA; BBICOKAsl HKCIUTyaTaIl[IOHHAs HAJAECKHOCTh; YI0OCTBO U JIETKOCTh YIIPABJICHUs, ONpPEIesieMbIe
yCUJIMEM, MPUKIAIbIBAEMBIM K II€/IaJIM WK PhIUary, U UX X0A0M.

Pabouasa mopmosnas cucmema npenHazHaueHa Ul YIPABIEHHS CKOPOCTBIO aBTOTPAHCIOPTHOTO
cpeactBa (ATC) u ero octaHOBKHM ¢ HEOOXOJMMON MHTEHCUBHOCTBIO. Y COBPEMEHHBIX aBTOMOOMIIEH OHa
ABJISICTCS OCHOBHOM CHCTEMOM M BO3JEHCTBYET Ha €€ pabo4re OpraHbl — KOJIECHBIE TOPMO3a.

3anacnas mopmosnas cucmema NpeHa3HaYeHa I YMEHbILIEHHUs CKopocTh U ocTaHoBKU ATC mpu
OTKa3e paboyeil TOPMO3HON CHUCTEMBI.

Cmosanounas mopmosuas cucmema ciyxuT nis ynep:xxanus ATC B HenoABMXKHOM cocTosiHMM. OHa
BO3JICHICTBYET Ha KOJIECHbIE pabouell TOPMO3HOM CUCTEMBI WM CIIEHUaIbHBINA TOMOIHUTEIbHBIA TOPMO3,
CBSI3aHHBIN C TPaHCMHCCHEH aBTOMOOMJIS.

Bcnomocamenvuas mopmosnas cucmema NpeHa3HAUYEHA Ul YMEHBIIECHUS HEPro3arpyKeHHOCTH
TOPMO3HBIX MEXaHU3MOB paboueil TOPMO3HOW CUCTEMBI, HAlpUMeEp MPpH ABHKEHUM Ha JJIMHHBIX CITyCKaX.
OHa cOCTOUT U3 MOTOPHOT'O WJIU TPAHCMUCCHOHHOTO TOPMO3a-3aMeUIUTEIS.

Topmo3Has cucteMa COCTOMT U3 TOPMO3HBIX MEXaHU3MOB M TOPMO3HOT'O IIPUBOA.

2. TopMoO3HBIE MEXaHU3MBbI

K TopMO3HBIM MeXaHU3MaM NPEIAbABISAIOT cieaykone TpeboBaHus: 3(PPEeKTUBHOCTD J1EHCTBUS;
CTaOMIBHOCT 3(P(PEKTUBHOCTH TOPMOXKEHUS TPH HU3MEHEHMHM CKOPOCTH, 4YHCIa TOPMOXEHHUH,
TeMIepaTypbl TPYIIMXCA TOBEPXHOCTEH; BbICOKMI Mexanudyeckuil KII/[; miaBHOCTE AeiCTBHS;
aBTOMATUYECKOE BOCCTAHOBJIEHNE HOMMHAJIBHOTO 3a30pa MEXAY TPYILIMMMCS IMOBEPXHOCTSIMH; BBICOKas
JOJITOBEYHOCTb.

IIo ¢opme BpamarOMmMXCs 3IEMEHTOB pa3iuyaloT OapabaHHBIE M JAMCKOBBIE TOPMO3HBIE
MEXaHU3MBI.

Bapabannviit mopmosnoti mexanusm (puc. 1) cocrout u3 6apadbana 12, kogo10k 3, OMOPHOTO JUCKA
1 (cynmopta), onops! 2 KOJIOJI0K, pa3KUMHOTO YCTPONCTBA U PETYIISATOPA 3a30POB.

Topmo3znble GapaGaHbl MOTYT OBITH JMThIE, IITAMIIOBaHHbIE M KOMOMHUpOBaHHBIE. [Ipu nuThE
HCIOJIb3YIOT YYT'YH C MPUMECBI0O MM, MOJUOAEeHA, HUKENS M TUTaHa. bapaOaHbl, MITaMIIOBaHHbIE U3
JIMCTOBOM CTAJIA, UMEIOT BHYTPEHHUMN CIIOU U3 JIETUPOBAHHOI'O YyI'yHa.



Konmonkyn TOpMO3HOrO MexaHu3Ma BBINOJHAIOT JMTBIMM K3 YyryHa WIM JIETKHX CIUIABOB,
LITAMIIOBaHHBIMM WJIM CBapHBIMU. K HUM € IOMOIIBIO 3aKJIENOK WIN Kies KpensaT Hakiaaku. Komonku
CTSKHBIMH IPY>KMHAMU [TOCTOSIHHO MPUKAThI K pa3>KMMHOMY YCTPOMCTBY.

Topmo3HbIe HaKJIAAKKH MOTYT OBITH IpeccOBaHHBIC, (pOpPMOBaHHBIE WM IUICTEHblE. B KauecTBe
MaTtepuanga s HakIaJ0K HCHOJB3YIOT KOPOTKOBOJIOKHUCTBIA acOecT, HANOJHUTENU M CBS3YIOIIHE

MaTepUaIbl.
B OapabaHHBIX ' TOPMO3HBIX
7
MEXaHH3MaX MPUMEHSIOT M ! "””///,,,,, 5 6 7 pa3zKUMHBIC
o

S-00pa3HbIii
KJIUH (pHC. 2).

yCTpPOMCTBA TpeX THUIIOB:
KyJlaK, THIPOUWIHHID U
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Puc. 1. bBapabannbiii TOpMO3HOH MexaHU3M: 1 — cynmopr; 2 — omopa KOJIOAKHU; 3 — KoJoka; 4
— (pukuMOHHAs HAKJIaJKa; 5—OTTsHKHAS MPYKKWHA; 6— omopa posika; /- poiuk; 8—
TOPMO3HAasE KaMmepa; 9- KpPOHIITEHH TOPMO3HOH Kamepsl; 10— peryaupoBOYHBIN phIyar;
11 — pazxxumHoOI Kynak; 12— Topmo3Hoii 6bapabaH.

lMunpounnuHapsl OBIBAIOT OAHO- U JBYXIOPIIHEBBIE. TOPMO3HBIE MEXaHU3MBI C Pa3’KUMHBIM
KJIMHOM IO CPaBHEHHIO C MEXaHU3MaMH, UMEIOUIMMH Pa3KUMHOU KyJak, Oosee 3 PEeKTUBHBI U JUIsI HUX
TpeOyIOTCSl MEHBIIIUE MPUBOAHBIE YCHIIWS, BCIEICTBUE UYEro MOXKHO MPHUMEHSTh PECHBEPHI MEHBIIIEH
emkocTu. OHaKo oHM O0Jiee TPYIOEMKH B U3TOTOBJICHUH.

bapabanHbIe TOPMO3HBIE MEXAHU3MBI KJIACCU(PHUIMPYIOT MO THITY M YUCITY Pa3KUMHBIX YCTPOMCTB.

Bapabannviii mopmo3Hot Mexanuzm ¢ pazsiCuMHbIM KyIakom ToKa3aH Ha pucyHke 1. O6e Koimoaku
3 ommpatorcs Ha ocu 2. CTXKHBIE TPYXHHBI 5 MPUKUMAIOT KOJOJIKH K pa3kUMHOMY Kynaky 11 wu

HIWOKHUM  omopam. Ha Bamy Froep pazkUMHOTO Kynaka B pberaare 10
YCTaHOBJIEH DETYJISATOP 3a30pOB MeXIy Hakiaakod 4 u GapabaHoM
12.
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Puc. 2. Tunsl pa3KUMHBIX yCTpOIHCTB OapaOaHHBIX TOPMO3HBIX MEXaHM3MOB: a — KyJakK; 0—
KJIUH; B — runpomwmnap; F1 u F2 — cunel, neficTByromuye Ha TOPMO3HBIE KOJIOAKH.



[Ipy TOpMOXKEHUM INTOK TOPMO3HOM KaMmepbl MOBOPAYMBAET BaJl Pa3KUMHOIO KyJaka, 4YTO
BBI3bIBACT MPHUKATHE KOJOJOK K TOpMO3HOMY O6apabany. Hanuuue poinkoB 7 ciocoOOCTBYET MOBBIIICHUIO
KII/I pa3»kxuMHOTO yCTPOMCTBA.

[Ipodune pazkMMHOTO KyJiaka BBIIOJHSIOT 10 COUPAT ApXUMeaa Uil 3BOJIbBEHTHBIM. brarogaps
3TOMY CyMMapHasl Cujia, JEMCTBYIOIIAs CO CTOPOHBI KyJaKa Ha KOJIOJKH, HE 3aBUCUT OT yIJjia YCTAaHOBKU
KyJ1aKa B POLECCE U3HAIINBAHUS HAKIIAKH.

TopMmO3HOU MeXAHU3M C PA3HCUMHBIM SUOPOYUIUHOPOM, Y KOTOPOTO JIBa MOPIIHS, U300pakeH Ha
pucynke 3. [Ipu oquHakoOBOM MaMeTpe MOpIIHeH oOecreuynBaeTCsl paBEHCTBO CHII, ICUCTBYIOIIMX Ha 00e
koioaku. Konoaku 1 ycTaHOBIIEHBI MIAPHUPHO HA OMOPHBIX Hayibliax 13, MPUKPEIICHHBIX K CYIIOPTY.
[Tanpubl BBIMOMHSIOT AKCUEHTPUYHBIMH C II€JIbI0 BO3MOKHOCTH PETYJIHPOBAHUS 3a30POB  MEKITY
HaKJIaJAKoM 1 6apabaHOM B HIJKHEH 4acTHU KOJIOJIKH. 3a30pbl B BEpXHEH YacTH KOJOJIOK PETYIUPYIOT C
MOMOIIBIO0 IKCIEHTPpUKOB 8. Ha HapyXHOM TOpIle KaXKIOTO OIOPHOTO mMaiblia cjaelaHa MeTka 16
(yrmybnenue 2 MM), I[OKa3bIBalolas IOJIOKEHHE HAMOOJBIIEr0 SKCIEHTPUCUTETAa HSKCIEHTPUKA
ormopHoro naneia. [Ipyu nmpaBUIbHONW yCTAaHOBKE KOJIOJOK METKH 16 HOKHBI OBITH OOpallieHbl OJHA K
JIpYro, Kak MOKa3aHO HAa PUCYHKE.

HenoctaTok Takux TOPMO3HBIX MEXaHM3MOB: pa3Hasi HHTCHCMBHOCTh M3HAIIMBAHMS HAKJIAJIOK Ha
AKTHBHOW M TTACCUBHOM KOJIOJIKaX.

B mpouecce paboTsl BCienCTBHE M3HOCA WU3MEHSETCA 3a30p MEXKIY HAKIAJAKOH W TOPMO3HBIM
O6apabaHoM. 3a30p MOKET PETYJIUPOBATHCS KaK BPYUHYIO, TAK U aBTOMATUYECKHU.

Puc. 3. TopmosHoii mexanuzM aBromoOuis ['A3-53-12: 1 — topMo3Has KOIOMAKA; 2—KOJIECHBIH
MWIAHJP; 3 — JKpaH KOJIECHOTO IWIIMHJIPA; -4—BO3BpaTHas MPYKUHA KOJIOJOK; 5—
HANpaBISAONMIAs Ccko0a KOJNOMOK; 6— TOPMO3HOM IIMT; 7—CMOTPOBOH IIOK; 8—
PETYIMPOBOYHBIN dKCIEHTPUK; 9— mraiida; 10— GoAT perymupoBOYHOTO IKCIICHTPHKA,

11 nnactuHa OMOPHBIX MNanblieB; 12 — SKCHEHTPUKH OMOPHBIX ManblieB; 13 —
OTIOPHBIN TIaJiell TOPMO3HOW Koyonkw; 14— raiika; 15— mpyxwunHas maiida; 16—
METKH

TopmO3HOU MEXAHUIM C KITUHOBLIM DASHCUMHBIM YCMPOUCMEOM N aBTOMATUYECKON PEryIUpOBKOM
3a30pa nmokaszaH Ha pucyHke 4. Tonkarenn 10 UMeIOT MIMHAPHYECKUE OTBEPCTHS, B KOTOPBIE BCTABIICHBI
PeryaupoBOYHbIE BTYIKU 9 ¢ HApy)KHOW M BHYTpeHHel pe3bOoil. HapykHas pe3nda uMeeT TpeyroiabHyro
(dhopmy ¢ OOJBITUM HAKJIOHOM BHUTKOB, Ojarofapsi 4ueMy BTYJIKA MPEACTABISET CO00i XparmoBoe KOJIECO.
Takyio ke Hape3ky umeer Topen mTudTa 11, ycraHoBnenHoro B orBepcrue cymmopta 8. Ltudt
MPOXOAUT dYepe3 Tmpope3b B Tonkaredab 10 u mpmwkuMaeTcss TNPYKUHOW K HapyXKHOW pe3bde



pEryaupoOBOYHON BTYJKH. Takum oOpazoM, MTHPT SBIAETCI COOAYKOW XpamoBOrO YCTPOMCTRBA.
OnHOBpeMEHHO MTU(T MO3BOJISIET TOIKATEIIO IIEPEMEIIAThCS TOJILKO B OCEBOM HAIIPABIICHUHU.

BHyTpb perynupoBOYHON BTYJIKM BBEPHYT PEryJIUPOBOYHBIA BUHT 12, B ma3 KOTOPOTO BXOAMT
pedbpo TopMo3HOU KoNoaku 4. BUHT He MOXKET IMOBOPAYMBATHCS U TOJBKO MEPEMEIIAeTCsl BIOJIb CBOCH
OCH TIPH NOBOPOTE PETYIUPOBOYHOM BTYIIKH.

[Tpu Topmoxenun tonkarenu 10 mox neiicTBreM KIIMHA Pa3KMMHOTO YCTPOMCTBA MEPEMEIAI0TCS
COBMECTHO C PEryJMpOBOYHBIMH BTYJIKAaMU M BUHTaMH, NMPUKUMasi HAKJIAJKU K TOPMO3HOMY OapalaHy.
Ecnu 3a30p Mex 1y HaKkiIagKaMu ¥ TOPMO3HBIM 0apaOaHOM COOTBETCTBYET 3aJlaHHOM BEIMYHHE, TO 3yObs
mtudTa 11 HaxonATCsA B 3alICTJICHUH C OHUMU U TEMH K€ BUTKAMH PE3bObl PETyIIMPOBOYHON BTYIIKH.
[TocneHsist CKOJMB3UT OTHOCUTENIBHO HEMOABMXKHOTO TH(dTa 11 1 ciierka noBopaunBaercsl.

Ecam 3a30p mpeBOCXOAUT 33a/IaHHYIO BEJIMYUHY, TO MEPEMEIICHUE TOJIKATENSI U PEryIupOBOYHOMN
BTYJIKM YBEJIMUYMBACTCSA. YBEIMYUBACTCS TAaKXKe IMOBOPOT PEryJIMPOBOYHOM BTYNIKH, YTO MHPUBOAMUT K
3alleTICHUIO IMTH(TA C COCETHUMU BUTKaMH pe3bObl. Takoe nepeMerenne mrrudTa B HOBOE IMOJIOKCHHE
BO3MOJKHO 0J1aroapsi XparnoBoMy npoduiito 3yObeB.

Puc. 4. KimHOBOE paszkxuMHOE ycTpoiicTBO aBToMoOMIs KA3-
4540 c ABTOMATUYECKOMN
perynupoBKoii 3a30pa: 1 — npoOka; 2 — npyxuHa; 3 — TpsA3e3alUTHBIN Konmnak; 4 —
TOPMO3HasE KOJIOJKa; S5— KinH; 6— mpyxuHa; 7—ponuk; 8—cymmopt; 9—
perynupoBo4yHas BTynka; 10—  Tonkarens; 11— mrudr-xpanosuk; 12—
pETyJIMPOBOYHBIA BUHT

[Ipn pacTopmakuBaHMM, KOI'Jla TOJKATElb, PETYJIUPOBOYHBIE BTYJIKM W BHUHT BO3BPAIIAIOTCS B
HCXO/IHOE TMOJIOKEHHE, PEeryJMpOBOYHAs BTYJIKA IMOBOPAYMBACTCA OTHOCHUTENBHO IITH(TA, BBI3BIBAS
OCEBOE MEpEeMEIICHUE pPETyJUPOBOYHOIO BHUHTA, YeM U OOECHeuMBaeTCs 3aJaHHBIA 3a30p MEXAy
HaKJIaJKOH U TOPMO3HBIM GapabaHOM.
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Puc. 5. JIncKoBBIN
TOPMO3HOM

10 MEXaHU3M C

¢bukcupoBaHHO# ckoOoi: 1 — cko0b6a; 2 — TOpMO3HBIE IMIMHAPBL; 3 — TPYOOIPOBO/;

4— maner; 5—3amMTHBIN 4ex0y; 6—TOpMO3Hasi KOJOJKa; 7—YyIJIOTHEHHOE KOJIBIIO;

8— nopiens; 9—muck; 10— dppukuroHHas HaKIaaKa




JIMCKOBBIE TOPMO3HBIE MEXaHM3Mbl NPHUMEHSIOT Ha JIETKOBBIX aBTOMOOWIIAX W pexe — Ha
rpy30BeIX. OHH MOTYT OBITh OTKPBITBIE U 3aKPHITHIC, OAHO- MU MHOTOJMCKOBEIC, CO CIUIONIHBIM H
BEHTUJIMPYEMbBIM JUCKOM.

B 3aBucumocTu OT criocoba KperieHUs] CKOObI pa3indaroT JUCKOBBIE TOPMO3HBIC MEXAHH3MBI C
(bUKCUPOBAHHOM U TIJIABAIOIIEH CKOOOH.

Huckoswiti mexanuzm ¢ @ukcuposanHou ckoboti odecrieunBaeT OoJbllee MPUBOJHOE YCHINE H
MOBBIIICHHYIO JKECTKOCTh MeXaHu3Ma. B mentpe ckoOwl 1 (puc. 5) pa3merneH TopMO3HOW auck 9, 1o
o0euM CTOpOHaM KOTOPOTO HAXOJSATCS KOJECHBIE TOPMO3HBIC IWIMHAPHI 2. BHYTpH TOpMO3HOTO
UWIMHIPpA HAXOAATCA MOPUICHb 8 ¢ YINIOTHUTENBHBIM KOJBIOM 7 W IbUIe3aluTHBIN dexon 5. [lonoctu
TOPMO3HBIX MHJIMHAPOB TPyOONnpoBogoM 3 COOOIIAIOTCS C TJIABHBIM TOPMO3HBIM HWIHHIpOM. [Ipu
TOPMOKCHUU JIABJICHHE B TOPMO3HBIX IWJIMHJPAX IMOBBIMIACTCS M MOPIIHH, TEPEMEINAsCh, MPIKUMAIOT
Haximanku 10 k Bpamatomemycst nucky 9. TopMo3HbIe KOIOIKH 6 yaepKUBarOTCs B ckoOe 1 ¢ momoIisio
naibles 4.

[Tocne npekparieHuss TOPMOXKEHUS JJaBICHUE B TOPMO3HBIX LIMJIMHIPAX MAJaeT U MOPIIHU 3a CYET
YIIPYTOCTH YIJIOTHUTENBHBIX KOJICI[ 7 OTXOMAT OT KOJIOAOK. Komomku, B CBOIO OdYepeib, OTXOISAT OT
TOPMO3HOTO JKCKa u3-3a ero ouenus. CieqoBaTenbHO, CIIEUAIBHOTO YCTPOMCTBA ISl OTBOAA KOJIOJOK U
PETYJIMPOBKH 3a30pa B MEXaHU3ME He TpedyeTcs.

Jlucxosvlil mexanusm ¢ niasarowei ckoboii (puc. 6). TopMO3HON NUIUHIP YCTAHOBJICH B CKOOE C
OJTHOM CTOPOHBI TOPMO3HOTO nucka. CkobOa MOXKET MepeMeniaThCs 10 HAMPaBJISIONMM ITH(TAM B
CYIIIOPTE COBMECTHO C JPYroi TOPMO3HOM KONOAKOM. [Ipr TopMOKeHUHU MOPIIEHb MPUKUMAET K AUCKY
OJIHy W3 KOJIOJIOK. B pe3ynbTaTe BO3ZHHUKIICH peaklMu CKoOa MEepeMEemaeTcsi B MPOTHBOIOIOXKHOM
HaMpPaBJIEHUU U MPUKUMAET K JUCKY BTOPYIO PEAKTUBHYIO KOJIOJKY.

Puc. 6. JIMCKOBBI ~ TOPMO3HOI
MEXaHHU3M C TIaBaroIIeit
cK00o0ii: 1 — ckoba; 2—
HaMpPaBIIAIOIINE
mTUQTHL; 3 — CYIIOPT;
—  TIOpILUEHB; 5—
VIUTOTHATEIHLHOE
KOJIBII0; 6, 7—KOJIOJIKH;
8— IJIacTUHYATast
pYyXUHA

FRET

K HEJOoCTaTKaM JIMCKOBBIX
TOpMOBHBIX MECXaHN3MOB OTHOCIATCA TPYJIHOCTI) O6GCHG‘-IGHI/I$I FepMeTI/ISaHI/H/I MU IIOBBIILICHHAS
WHTEHCUBHOCTh W3HAITMBAHUS (PPUKIIMOHHBIX HAKIAJIOK.

Hemoctatok nuCKOBOTO MeXaHWM3Ma C IUTaBaloOmIed CKOOOWM: BO3MOXKHOE OJHOCTOPOHHEE
W3HAIIMBAaHUE HAKIAJKU W JHUCKA CO CTOPOHBI KOJECHOTO IWIMHIpa MpH AedhopManud U KOPPO3HH
HaHpaBJ'ISII-OHH/IX.

TopMmo3HBIE AUCKU M3TOTOBISAIOT, KaK MPaBUIIO, U3 YyryHa. [[pUMEHSIOT Takke OMMeTauInuecKue
AUCKH, BBIIIOJIHACMEBIC C (pr/IKHI/IOHHI)IM CJIOEM H3 ceporo ‘—IYFYHa U C AJIIOMHMHUEBBIM HNJIN MCIHBIM
OCHOBaHMEM. B KadecTBe HaKIaJOK HCIONB3YIOT (DOPMOBAaHHBIE M MPECCOBAHHBIE MaTepUalbl Ha
acOOKayJyKOBOW OCHOBE, a TAK)KE CIIEUEHHBIE MaTEPHAIIbI.

[IpenmyIecTBa AMCKOBBIX TOPMO3HBIX MEXAHHU3MOB IO CpPaBHEHHUIO ¢ OapaOaHHBIMU: MEHbIIE
3a3opH Me>1<)1y OIUCKAaMHU MW KOJIOOAKaMH B He3aT0pM0)KeHHOM COCTOsIHMH, a CJICOOBATCIBbHO, BBIIIC
OBICTPO/ICICTBHE; BBIIIE CTAOMIBHOCTh MPU AIKCIUTYaTAIlMOHHBIX KOJeOaHUsAX KOIPQPUIIMEHTa TPEeHHUS
GpUKIMOHHOM TMapbl; MEHbIIE Macca U rabapuTHbIE pa3Mepbl; paBHOMEpPHEE H3HAIIMBaHHE
(PUKIMOHHBIX HAKIJIAOK; JIy4lle YCIOBHS TEIIOOTBOA.



K HEAOCTAaTKaM JOHUCKOBBIX TOPMO3HBIX MEXAHHU3MOB OTHOCATCA TPYAHOCTH obecreyeHus
repMeTrU3ali U NOBBIIICHHAA HHTCHCUBHOCTD U3HAIIIMBAHUA (ppI/IKL[I/IOHHI:IX HaKJIaaoK.

3. Topmo3HBIE IPUBOABI

K TopMO3HBIM TpHBOJAM aBTOMOOWICH MPEIBSABISIOT CIEAYIONINE OCHOBHBIE TPEOOBaHUS:
o0ecrnieueHre CIEeAsIIero ACHCTBUs, T. €. Ha PEeKUMaX TOPMOXKEHUS U OTTOPMA)KMBaHHUS TOPMO3HBIE
MOMEHTHI, Pa3BHBAcMble TOPMO3HBIMH MEXaHW3MaMH, IOJDKHBI OBITh MPOMOPIHMOHATBHBI YCHIIHIO,
MIPUJIO)KEHHOMY BOJUTENIEM K TOPMO3HOHM NeAanu, U MEepeMelIeHUI0 ee; Bpemsl cpalaThIBaHHS MPU
TopMokeHnn He Oosee 0,6 ¢, mpu oTTopMakuBaHus 1,2 C; HaIUM4KEe B IMPHUBOJE pabodeid TOPMO3HOM
CUCTEMBI HE MCHEE JIBYX HE3aBHUCHUMBIX KOHTYPOB, YTOOBI B Cly4yac MOBPEXKICHUS KaKOW-THOO YacTu
npuBoJia o0ecreurBanach octaToyHas 3pQeKTuBHOCTh paboueil TopMo3HOU cucteMbl He MeHee 50 %
MpeANUCaHHOM; o0ecrieueHne aBTOMAaTHYECKOTO TOPMOKEHUS MIPUIIETIA B CIydae €ro OTphIBa OT TsAraua.

Cxembl Hambojiee pacHpOCTPAHEHHBIX IBYXKOHTYPHBIX TOPMO3HBIX TMPUBOAOB IIOKa3aHbl Ha
pucyske /. TopMo3HbIE PUBOJIBI MOTYT OBITh THAPABIMUYECKUE, THEBMATUYECKUE U KOMOMHUPOBAHHBIE.
[TneBMaTH4ecKuii MPHUBOJ, MPU KOTOPOM TOPMO3HBIE MEXaHH3Mbl MPUBOJATCS B JACWUCTBHE 3a CYET
WCIIOJIB30BAaHUSI YHEPTUHU CKATOTO BO3/1yXa, MPUMEHSIOT B TOPMO3HBIX CHCTEMax I'PY30BbIX aBTOMOOMIICH
CpenHei u :' 00JIBLION

| IPY30MOAbEMHOCTH
u aBToOycCax. |
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Puc. 7. Cxema JBYXKOHTYPHBIX TOPMO3HBIX NPHUBOJOB: @ — IO OCSIM; O—/IMaroHajgbHas; B — C
nyOnupoBaHUEM NEpPeJHUX TOPMO30B; T — C AYOJIMPOBAaHMEM MEpPEAHUX TOPMO30B U
pa3enbHBIM YIPABICHUEM KaKJ0Tr0 33JHET0; 1 — C MOJIHBIM AyOJIUpOBaHHEM

B 51erkoBbIX aBTOMOOMIIIX 0COO0 Majoro M Majioro KjiaccoB, a TaKXKe B IPy30BBIX aBTOMOOWIISIX U
aBToOycax MOJIHOM Maccod 70 1 T MPUMEHSIIOT TWIpaBIWYECKUE MPHUBOJBI, NPUBOJAUMBIE B JeHCTBHE
BoAUTENEeM. ['mapaBiuyeckue MPHUBOJBI MOTYT OBITh OCHAIIEHBl BAKYyMHBIM, IMHEBMATHUYECKUM HIIU
TUIPaBIMYECKUM YCUITUTENIEM, KOTOPBIN 00JIeryaeT ynpaBjieHue TOPMO3HON CUCTEMOH.

i

Puc. : I'mppasiuyeckuii
:ﬁ TOPMO3HOM IIPUBOJL c
BaKyyMHBIM ycuiautenem: 1,
10— xosrecHBIE TOPMO3HBIE IIIUHAPHL; 2, 6—TpyOOIPOBOIBI, 3— TIaBHBIN TOPMO3HOM

WINHAP; 4— BaKyyMHBIH YCHJINTENb; 5 —TOpPMO3Has mnexaib; 7, 8— mopumHu; 9—
KJIanaH



Ha rpy3oBbIX aBTOMOOWJISAX M aBTOmoOe3Iax OoybLION M 0c000 OOJBIION TPy30MOIBEMHOCTH
UCIOJb3YIOT KOMOUWHUPOBaHHbIE TOPMO3HbIE IIPUBOJBI (mHEeBMOTrUApaBINYECKHE u
ANEKTPOITHEBMATHUUECKHUE).

T'uopasnuueckuii mopmo3snoti npueoo. PaznnuyaroT ruJjpaBiMyeckiue TOPMO3HbIE IPUBOJIbI IPSIMOTO
U HENpsMOro JIEWUCTBUA. B IepBoM ciydae BOJIUTENb BO3JECUCTBYET HENOCPEIACTBEHHO HAa TOPMO3HBIE
MEXaHU3Mbl, BO BTOPOM Cllydae [IOMUMO BOJUTENS B IeHICTBUM IPUHUMAET y4acTUE YCHIIUTEb.

Bakyymmnwiii ycunumens umeet crnensmien kinamnan 9 (puc 8) u quadparmy. B monmoctu b moctosiHHO
HOJICP)KUBAETCSl BaKyyM, a IOJIOCTb A COEIUHSeTCS ¢ IOMOIIbI0 KiamaHa 9 c¢ mosocteio b B
OTTOPMOXEHHOM COCTOSIHUU WJIU C aTMOCc(hepoii IPH TOPMOKEHHH.

IIpu TOpMOXKEHUH ycUiIMe OT Nefaln S5 nepesaeTcs Ha KiamnaH 9, KOTOphI COeIMHAET MOJIOCTh A ¢
aTMoc(epoii, MpenBapUTEIbHO OTCOEAMHUB €€ OT mosocTh b. ATmochepHoe naBieHHE NepeMeliaeT
MeMOpaHy BIIEBO, CO3/1aBasi JIOMOJIHUTEIBHOE YCUIIHE HA MOPIIHK 7 U 8.

I'mapaBnuueckuii TOPMO3HOM TIPUBOJA HEOOXOIMM Il TpPUBOAA B JCHCTBHUE YCTPOWCTB,
COEMHEHHBIX I10CJIEI0BATEIbHO WJIM IApaJJIEIbHO B 3aBUCUMOCTH OT HA3HAYEHUS WU BBIIOJHAEMBIX
¢ynkuuid. K HUM OTHOCATCS TIJIaBHbIE TOPMO3HBIE IMJIMHAPBI, YCUJIMTENH, KOJECHBbIE TOPMO3HBIE
LUWIMHIPBL, TUIPOHOCOCHI, aKKYMYJIITOPbI, pETUCTPUPYIOIIAs U IPEJOXPaHUTEIbHAS annapaTypa.

I'nasnviii mopmosnoti yuaunop NOJAET KHUJIKOCTh B KOJIECHBIE TOPMO3HBIC IIMJIMHIAPBI TOA
JaBJICHUEM, IPONIOPLIMOHATIBHBIM YCUIIUIO HA TOPMO3HOM IEIaTIH.

Ha pucynke 9 mnoka3aH IJIaBHBIH TOpMO3HOW mMiaMHAp aBTomoOmien ['A3 ¢  aByms
IIOCJIEZI0BATEIBHO PACHOIOKEHHBIMU NopIIHIMH 3 U 8. Uepes Tonkarens 9 riaaBHbIA HWIMHAP COSAMHEH

c TOPMO3HOM HeAAIBIO.
1z 3 {54 H. 78
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Puc. 9. I'maBHbIit TOpMO3HOU 1ITHHIP aBToMoOmier ['A3: |, |I— momocTn rmaBHOTO TOPMO3HOTO

uunHapa; 1 — kiianaH u30BITOYHOTO JaBieHus; 2, 12—COOTBETCTBEHHO BTOPUYHBIN U
MEPBUYHBIN KapTephl; 3, 8 — COOTBETCTBEHHO BTOPHYHBINA M MEPBUYHBIA MOPIIHU; 4—
BO3BpaTHbIE MPYKUHBI HOPILIHS; 5—YIOPHBIA CTepKEHb; 6— TOJOBKAa MOPIIHS; 7—
VILIOTHUTEIFHOE TOpIEBOe Koublo; 9— tonkarenb; 10 — ymopweni Oonr; 11 —
MaHxeTa; 13, 14 — cOOTBETCTBEHHO YIJIOTHUTEIbHBIE KOJIbIIA MOPIIHS U Kopmyca; 15 —
MpY>KWHA TOJIOBKH MOPITHS; 16— mpyKuHa Kilanana N30bITOYHOTO JIaBICHUS

B oTTOpMOXKXEHHOM TOJIOKEHUH TIOPITHH 3 U 8 Yepe3 TOJBMKHBIC TOJIOBKU 6 YIIHPAOTCS B OOJTHI
10. IIpu sTOM MeXIy MOpPILIHEM U TOJOBKOM oOpaszyercs 3a30p, yepe3 KOTOPBIH KHMIKOCTh M3 Oauka
MIPOXOJUT B paboyue MOJIOCTH LUIUHAPA.

ITpu TopmokeHMH ToJKaTeNlb 9 mepemeniaeT nepBUYHbINA nopiieHs 8. ['onoBka 6 mox nefcTBreM
MPYXUHBI 15 mprkrMaeTcs yepe3 yIIOTHUTENb 7 K MOPILHIO, pa3o0iias ;KUIKOCTh B Oauke OT KUIKOCTH
NEepBUYHON paboueil mosocTu HuauHApa. JKUIKOCTh U3 pabodel MOJOCTH LMJIMHApA MPOXOAMUT Yepes
OTBEpPCTHS B IUIACTUHE KianaHa 1 M30BITOYHOrO NaBlE€HUS U IMOCTYyNMaeT B TPyOONMpOBOA, UAYLIMM K
KOJIECHBIM LMJIMHApPAM 3aJHUX TOPMO3HBIX MeXaHM3MOB. OIHOBPEMEHHO >XMJKOCTb, HAXOJAILIASCS B
MEPBUYHON pabovell MOJIOCTH HMWIMHIAPA, NEHCTBYeT HAa BTOPHYHBIN TOPIICHb 3, KOTOPBIA BBITECHSET
KHJIKOCTh B TPyOOIIPOBO/, BEAYIIUH K MEPEIHUM TOPMO3HBIM MEXaHU3MAaM.

ITpu pacropmMaxuBaHUY MOPIIHK 3 ¥ 8 BO3BPAIIAIOTCS B HCXOIHOE TTOJIOKEHHUE JI0 YIIOopa TOJIOBOK 6
B 6011ThI 10 moJ ieficTBUEM BO3BpaTHBIX MPYKUH 4.

JlJi yMEHbIIeHHs yCUITUS, 3aTpauuBaeMOro BOJUTENIEM NIPU TOPMOKEHUU, IPUMEHSIOT pa3IHyuHbIe
yeunurend. Tak, Ha aBromodOmine ['A3-53-12 ycraHaBnmBaeTcss THMAPOBAKYYMHBIH —YCHIUTENb
nuadparmMenHoro tuna. OH cO34aeT JONOJHUTEIbHOE AABICHHE B CHCTEME T'MIPABIMUYECKOrO NMPUBOJA



TOpMO30B. [leiicTBHE ycUIUTENsI OCHOBAaHO Ha MCIOJB30BAHUU Pa3pEeKEHHsI BO BIIYCKHOM TPYOOIIPOBOJE
JIBUTATEJIS.

Tuoposaxyymuuiii ycunumens coctouT u3 kamepsl 1 (puc. 10) ¢ nuadparmoii 3, TOMOITHUTEIBHOTO
THJIpaBIMYecKoro nwinHAapa 14 ¢ TopMo3HON >KMAKOCThIO W KiamaHa ynpasienus 10. Kamepa
BBITIOJTHEHA M3 JIBYX IOJOBHMH, OTIITaMIIOBaHHBIX U3 cTajbHOro jucra. K nuadparme ¢ momoruipro
TapeNKh 2 M BTYJIKH KPEMHUTCS TOJKATeNb 4 MOPIIHS JOMOJIHUTEIBHOTO THIPABINYECKOTO LUIMHIPA.

[Ipyxuna 5 5 . CTPEMUTCS
IIOCTOSIHHO 34 g OTXKaThb
nuadparmy B SESSSSTSY 1011 KpaiiHee  JIeBOE

ITOJIOKCHHUC.
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JIONOJTHUTENbHBIM THAPAaBIMYECKUN LWIMHAP NPHUKPEIUVIeH K Kopmycy Kamepbl. Tonkarens 4,
KECTKO COEIUHEHHBIN ¢ nuadparmMoi, NpOXOJUT B JONOJHUTENIbHBIN MMAPaBIMYECKUN LMIUHAP 4Yepes3
CIEeLMANIbHBINA YIIJIOTHUTEIb U AEHCTBYET Ha NOpIeHb 16.

Puc. 10. 'mapoBakyyMHBINH ycuiauTenb TopMo30B: A, b — monoctu kianana ynpasnenus; B, ['—
MOJIOCTH Kamepwl; 1 — kamepa ycunuTens; 2— Ttapenka auadparmer; 3 — nuadparma
YCUJIMTENS; 4— TOJIKaTeNb MOPIIHS; 5— MpyXHUHa AuadparmMbl; 6— BaKyyMHBIN KJlaraH;
7T—nmadparMa KiamaHa yIrpaBlieHHs; 8—BO3IYNIHBIN KiamaH; 9— KpbIIIKa KOpITyca;
10— xmanan ynpasienus; 11 — mpyxkuHa KiamaHa yrpaBieHus; 12— mnopiieHb
KlarmaHa ympaBieHus; 13 — TmepenmyckHble KiamaHel, 14— MOTOTHUATENBHBINA
THJIpaBINYECKui UIuHAp; 15— knanan nopuns; 16— nopuens; 17— ynophas maiida
nopmHst; 18— Tonkarens knamana

Knaman 10 ynpaBneHHsI COCTOMT U3 KOPITyca, B KOTOPOM pa3MeIeHbl BAKYYMHBIH 6 ¥ BO3XYIIHBINA
8 kimamanpl. OTKPBITHE U 3aKPHITHE KJIAaHOB 3aBUCUT OT MOJIOKEHUS Tuadparmsl 7.



[Ipu paGotaromiem naBurareie W OTHYIIEHHOW TOPMO3HOM Memaly pa3peKEHHUE U3 BITYCKHOTO
TpyOOmpoBOJa ABUraTelsl MepenacTcs 4epe3 3alopHbI KiamaH M BaKyyMHBIH OauloH B MOJOCTH [
KaMmepsl ycuurens. OTTyza OHO paclpoCTpaHsAEeTCs 4Yepe3 OTBEPCTHs B KOPILycax KaMephl U LIWJIMHAPA B
I10JIOCTh b KilanaHa yrpaBiieHHUs], 3aTEM 110 LEHTPAJIbHOMY OTBEPCTHUIO B MOJIOCTh A U Jlajee B 0J0cTh B
Kamepsl ycunurens. [Ipu stom auadparma HaxonuTcst ¢ 00€MX CTOPOH MO JIEHCTBUEM pa3peKeHHs U
NPY’)KMHA 5 OTXKUMAaeT €€ B KpaiiHee JieBoe IoJiokKeHue. [Ipn 3TOM IONOCTH TIVIABHOTO M KOJIECHBIX
TOPMO3HBIX HWJINHAPOB COOOILIAIOTC MEXTY COOOM.

Haxarue Ha TOpMO3HYIO I€Jajlb BBI3BIBAECT IEPEMELICHUE IOPIIHS IJIABHOIO TOPMO3HOIO
LuIvHApa. JlaBneHue >KMIKOCTH IEepefacTcs B KOJECHBIE TOPMO3HBIC LMIMHAPBL, a TaKXKe 4Yepes
TpyOOIpoBOJ Ha MopiueHb 12 kianana ynpasineHus ycunurens. [Ipu yBennuenuu naBineHus nopuexns 12
MPEOJI0NICBACT YCUJIME TPYKHHBI W 3aKpbIBaeT BakyymHbId kimanmaH 6. [lomoctu b m A xnanana
yIpaBJIeHUs Pa300LIAIOTCs MEXY cO00H. 3aTeM [0 Mepe MOBBIIIEHUS AABJICHUS )KUAKOCTH OTKPhIBAETCS
BO3AYIIHBIA Kianad 8. Bo3ayX mMpoxXoAuT B MOJIOCTh A KIIallaHa YIPaBJICHUS W 1O THOKOMY IUIAHTY B
I0JIOCTh B xamep ycuimrens.

Tak kak B mojoctu I' coxpansieTcs paspexeHue, B 00eHX 4acTAX KaMmepbl YCHIIUTENs CO3JaeTcCs
pasHocTh naBieHuil. Ilox pelictBuem Bo3ayxa nuadparma 3, MpeofosieBas YCWINE MPYXHUHBI 5,
CMeIIaeTcsi BIPaBo, NEHCTBYS Ha TojikaTtenb 4 w mopmens 16. [lapukoBwiii kinaman 15 3akpeiBaercs,
pa3beuHss TJaBHBIH TOPMO3HOM IWIMHAP € KojJecHbIMU. [lanpHeilmee nepemenieHue mnopuHs 16
3HAYUTENIPHO YBEIMYMBAET JABJIEHUE B TUAPABINYECKON MarucTpajid, U MOPLIHU KOJECHBIX TOPMO3HBIX
LWIMHAPOB ¢ OOJIbILIEH CHIION MPUKUMAIOT KOJIOAKH K TOPMO3HBIM OapabaHam.

B To Xe Bpems MOCTyIUIEHHE BO3[yXa 4Yepe3 KiamaH 8 yBEeIMYMBAcT [ABJICHUE CBEpPXy Ha
madparmy 7. Korga ycunue, co3aBaemMoe J1aBjIeHHEM BO3JyXa Ha auadparMmy 7, IPEBBICUT YCUIIUE OT
JaBIICHUs] TIPYXHH W JKAAKOCTH HA KJAaH YOpPaBIeHHWS CHU3Y, AuadparMa TMPOTHETCS BHU3 U
BO3yILIHBIN KJIallaH 3aKPOETCS.

VYBenuueHue JaBiIeHUS B IOJIOCTM B Kamepwpl ycuiIuTels MOBBIIIAET TOPMO3HOE YCUJIHE U
OJTHOBPEMEHHO YBEJIMYMBAET JaBJIeHHUE BO3AyXa Ha auadparmy. UToObl B 3THUX YCIOBHSAX BO3.IYIIHBIH
KJIallaH OCTaBaJCsl OTKPBITHIM, HEOOXOAMMO IOBBICUTH JaBJIEHUE >KUJIKOCTH HA KJAllaH YIIpaBJICHUS
CHU3Yy. DOTOrO0 MOXXHO JOCTWYb, YBEJIMYMB YCWIME, IIpUjlaracMoe K mnenanu topmosa. ClieoBaTenbHo,
Onarofjaps Halnuuuio Auaparmsl 7 B KJanaHe yNpaBlIeHUS JaBlI€HUE B TUAPABINYECKON CHCTEME, OT
KOTOPOTO 3aBUCUT 3(P(PEKTHBHOCTH TOPMOXKEHMS, OYyAET MPOMOPIUOHAIBHO YCHIIHUIO, MPUIaraeMoMy
BOJUTENEM K TOPMO3HOM ITEJaNIH.

IIpy mnpekpalieHMM HaKaTUS HA TOPMO3HYHO ME€Jalb JaBICHUE JKUAKOCTH B CHCTEME
THIpaBIMYECKOro mnpuBoja mnangaer. llox neiicTBue NpyXUHBI KiIalaH YHOpPaBJIEHUS BO3BPAILAETCS B
HCXO/IHOE IOJIOKEHHE, YTO BBI3bIBAET 3aKphITHE KianaHa 8 W oTKphITHE KianaHa 6. B monoctsax B u I'
KaMephl YCUJIMTENS U MoJocTAX A u b kiamaHa ynpaBieHHs yCTaHABIMBAETCSI OJIMHAKOBOE Pa3peKeHUe.
[IpyxxuHa 5 nepementaer auadparmy 3 BI€BO, U OHAa 3aHMMAET MEpPBOHAYAIbHOE IoJIoKeHHe. Bmecte ¢
nradparMoii BIEBO TIEPEMECTSTCS TOJKaTe b 4 U mopiieHs 16, B pe3ynpTaTe 4ero oTkpoercs kiamaH 15.
KuakocTs U3 MarucTpaau ruipaBIMdecKoro MpUBOJIa BO3BPATUTCS B IVIABHBIM TOPMO3HON LUIMHIP, YTO
o0OecneunT najieHue JaBJIeHUs B KOJECHBIX LIUJINHAPAX U MOJHOE pacCTOPMaKUBaHUE KOJIEC.

Mexy BIYCKHBIM TPYOOITPOBOJOM JIBUTATENs W BAaKyyMHBIM OaJJIOHOM YCTaHOBJIEH 3alOpHBIN
KJIallaH, aBTOMATHYECKH OTCOCAMHSIONMMNN OayIoH OT TpyOONpOBOJa MPH HEpabOTaoIIeM JBUTATElE.
Hannune BakyymMHOro OajuloHa MO3BOJISIET BBINOJIHUTH HECKOJIBKO TOPMOXKEHHMH MpH HepaboTarolem
JBUTATEJIE.

PeryasitTopbl TOPpMO3HBIX CHJI. AHTHOJIOKMPOBOYHbIE CHCTEMBI

Pezynamopvr mopmo3ueix cun. IX OCHOBHOE Ha3HAau€HUE — OrPaHMUYCHHE TOPMO3HBIX CHJI Ha
3aHUX KoJlecax MAJIs MPEeAOTBpAlllEHUs (032 W BO3MOXHOTO 3aHOCA. YIPaBJSIIOIIMMM MapaMeTpaMu
PEryasTopa BISIOTCS JaBICHUE B [NIABHOM TOPMO3HOM LIMJIMHJPE M HAarpy3Ka Ha 3aHIOI0 OCh.

Ha pucynke 21 mnokazan perymsarop aBTomoOmns BA3-2121. OH ycraHaBnuBaeT AaBlICHHE
KHUJKOCTH B NPUBOJE 3aJHUX TOPMO3HBIX MEXAaHHW3MOB B 3aBHCHMOCTH OT TIOJIOKE€HUS Ky30Ba
aBTOMOOWJISI OTHOCUTENIFHO 33/IHETO MOCTa. Peryisitop BKJIIOUYEH B KOHTYp NMPHUBOJA 33JHUX TOPMO30B U
paboTaer Kak KjamaH, aBTOMATUYECKH TMPEpHIBAIOIIMNA MOoJady >KUJIKOCTH K 33AHUM TOPMO3HBIM
MEXaHU3MaM.



Kopnyc 1 perynsitopa »KeCTKO NpPUKpEIUIEH K Ky30BYy aBToMoOmiA. B kopmyce perynsitopa
HAXOJUTCS TIOPIICHb 8, MITOK KOTOPOTrOo Omupaercs Ha TOpcuoH 11 mpuBoma, COEMHEHHOTO C 3aHUM
MOCTOM aBTOMOOWJIA. MeXay BTYJIKOW 7 W IWJIMHIPHUYECKON TOJOBKOW IOPIIHS MMEETCS KOJBbIIEBOU
3a30p. K BTynke 7 mpmkaT pe3nHOBBINA YIUIOTHUTENb 6 Toj0BKU nopmHs. [IpyxuHa 4 onupaercs oqHIM
KOHIIOM Ha Tapesiky 5, a JpyrMM — B PE3MHOBOE YIUIOTHUTENIbHOE KOJblo 2. BHyTpu perymnstopa
HMMEIOTCS JIBE MOJIOCTHU: MOJOCTh A CBsI3aHa C KOJIECHBIMUA TOPMO3HBIMU HWIMHAPAMH 33 JHUX TOPMO3HBIX
MEXaHHU3MOB, a OJIOCTh b— ¢ TIIaBHBIM TOPMO3HBIM IHJIKHIPOM.

B pacTopMokeHHOM COCTOSIHUM TOpILEHb 8 1o aeiictBueM Topcuona 11 u npyxunsl 4 ynupaercs
B mpoOky 10 perynsaropa. [Tomoctu A u b coobmaroTcs Mexy coOoi.

[Ipy TOpPMOXKEHUM KHUIKOCTh U3 TJIABHOIO TOPMO3HOTO IIWJIMHIpA TIOCTYMAeT B KOJECHbIE
TOPMO3HBIC IIWIMHAPHI NEPEIHUX TOPMO30B U UEPE3 PEryJATOP — B KOJIECHBIE TOPMO3HBIC IWIJIMHJIPHI
3alHUX TOPMO30B. B Hauane TOpMOXeHHs, KOrJa [aBJeHHE Ha XHUAKOCTh HEOONIbIIOE, >KUIKOCTb
CBOOOJTHO MPOXOJIUT YEPE3 PETYIIATOP, IPUBOJIS B e CTBHE 3aAHIE TopMo3a. [Ipu yBenuueHuu naBieHus
AKHUJKOCTH, KOTJ]a cpabaThIBalOT TOPMO3a, 3a/IHSAA YacTh Ky30Ba IPUIIOAHUMAETCS M YMEHBIIACTCS CHUIIA,
JeHCTBYIOMAsl HA MOPIIeHb 8 co cTOpoHBI TopcuoHa 11. BenencTBrue pa3HOCTH JaBlIEHUH Ha MOPIICHD
CBEPXYy U CHHU3Y OH OITyCKaeTcs 10 ynopa B yriotHuTenb 6. [Ipu atom monoctu A u b pazoOuatorcs u
MOCTYIUICHUE JKUJIKOCTH K 3aJlHUM TOPMO3aM Ipekpamaercs. [lpuueM Kakaomy MOJOXKEHHIO Ky30Ba
aBTOMOOMIII OTHOCUTENIBHO 33JTHETO MOCTa OYZEeT COOTBETCTBOBAThH OMpPEEIIEHHOE MPEAETLHOE IaBJICHHE
KUJKOCTH B 33 JTHUX TOPMO3HBIX MexaHu3Max. Ciie1oBaTeIbHO, KaXIOMY 3HAUCHUIO HATPY3KH Ha 3a/IHHE
KoJjeca aBTOMOOUIIS npu _ .10 TOPMOXKEHUU COOTBETCTBYET
OTIpeIeIEHHBI TOPMO3HOW MOMEHT. :
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Puc. 21. Perynsatop nasnenust aromooOunss BA3-2121: A, b- nonoctu perynstopa; 1 —xkopmyc;
2—YIUIOTHUTEIIHOE KOJIBI0; 3— 000iiMa; 4— mpyXuHa; S—Tapenka; 6 — pe3HHOBBIHI
YIJIOTHUTENb; 7-pacropHast BTyNKa; 8— nopiieHs; 9—rmnpokinaaka; 10— npobxka; 11 —
TOPCHOH TPUBO/JIA PETYIISATOPA

B koHIIe TopMOK€eHUs, KOTJa 3aHss 4acTh Ky30Ba aBTOMOOMIIS OIYCTUTCS, CUJIa, IEHCTBYIOIIAs Ha
IITOK MOPIIHS CO CTOpoHBI TopcuoHa 11, yBemmuutcs. IlopiieHs perymsropa 3aiiMeT cBO€ MCXOIHOE
MOJIOXKEHUE, U yepe3 oOpa3oBaBIIMecs 3a30pbl mosoctd A u b coequHsaTCes Mexy co0oii, a KoJeCHbIe
TOPMO3HBIE IUIMHPBI 33 JHUX TOPMO30B — C IJIaBHBIM TOPMO3HBIM LIMJIMHIPOM.

Aemomamuueckue anmubIOKUpos8oyHvle cucmemsl. bBIOKMpPOBaHHE KoOJeC NpPU TOPMOKEHUU
OPUBOAUT K TOTEpe YCTOMUYMBOCTUM aBTOMOOWJIS, TIOBBILIEHHOMY M3HOCY IIHH, CHH)KEHHUIO
s dekTUBHOCTH TOpMOKeHMs. [ ycTpaHeHusi OJOKHMpPOBAaHHS KOJIEC NMPU TOPMOKEHUH MPUMEHSIIOT
aHTHOIOKMpoBOUHBIe cucTeMbl (ABC).
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Om mopmoano2o o N ITHeBMaTH4ecKui
e pecubep N monyistop  ABC
l 4 K mopmosssm (a) 2t €ro
Hamepan XapaKTepUCTHKA

(0): A, b, B, T,
J— monoctu; 1, 5, 6— xmamanel; 2, 3— 3IEKTPOMArHuThl; 4— MOPIICHD

Cuctema ABC cocTtouT 13 JaTunKa yriIoBOH CKOPOCTHU KOJIeca, JIEKTPOHHOIO 0JI0Ka M MOAYJIATOpa
naprneHus. CUTHaNM OT JaTyMKa MOCTYNAeT B AJIEKTPOHHBIM OJOK, rae (QOpMUPYIOTCS CHUTHAIBI
yIpaBJIeHUs,, T[OCTyHaloIlue Ha MOAyJaATop. Pa3paboTaHO HECKOJBKO IAKETOB  IPOrpaMM,
o0ecreunBarIUX OBICTPOE PACTOPMaKMBAHUE KOJIECa B MOMEHT, KOT'Ia OHO HaYMHAET OJIOKUPOBATHCS, U
HOCIIEAYIOLIEE 3aTOPMAKUBAHKUE KOJIeca IIPU 3HAYUTEIbHOM YIVIOBOM YCKOPEHHUH €ro. B pesynbrare no-
Jy4aeTcsi MHOTOLIMKJIOBOE aBTOMAaTUYECKOE PaCTOPMaKUBAHUE — TOPMOXKEHUE. B KaXKIbli UK BXOJIUT
(a3za aBTOMaTUYECKOI0 paCTOPMAKMBAHUS, BBIJCPKKU U aBTOMAaTUUYECKOT0 3aTOPMaKUBaHUSI.

Ha pucynke 22 noka3aH mHeBMaTH4eCKuid Moay siTop. CKaThlil BO3AYX MOCTYIAET OT TOPMO3HOTO
KpaHa B I10JIOCTb A, a 3aTeM B nojioctu b u B. [Topiiens 4 nepemeriaercss BHU3 U yIUpaeTcs B KiamaH 5,
oTcoenuHss nojocth I oT atmocdeprl. [anbHeliee nepemenieHue nopurHs 4 NpUBOIUT K OTKPBITHIO
KJlanaHa 5, B pe3yJbTaTe 4Yero CXKaThlii BO3AYX OT pecuBepa uepe3 nosnoctd [ u I' mocrymaer B
TOPMO3HBIE KaMepHI.

Ecnu Topmo3siieecst Kojieco HaYMHAeT OJIOKUPOBAThCS, SJEKTPOHHBIN OJIOK MOCHIIA€T CUTHAJIBI HA
AJIEKTPOMArHUTHl 2 U 3. DIEKTPOMArHUTHI 3aKphIBatOT KianmaH 1 m oTkpeiBatoT kiamaH 6. [Ipu sTom
nosiocty b u B coenunsitores ¢ atmochepoit — npoucxoauT aBTOMaTHUECKOE PacTOpMaKuBaHUE KoJjeca.
[Tpu HEKOTOPOM YITIOBOM YCKOPEHHMH KoOJieca dJIEKTPOHHBIN OJIOK OTKIIoYaeT anekrpomarHuT 3. Knaman
6 moJ1 1efiCTBHEM IPYKUHBI 3aKPBIBAETCS, U HACTYIAET (pa3a BbIIEPIKKH.

@da3a MOBTOPHOTO AaBTOMATUYECKOTO 3aTOPMa)KMBaHUS KoOJeca HacTylmaeT, KOrja KoJeco
puoOpeTaeT MoporoBoe yrioBoe yckopeHue. [Ipu 3ToM 31eKTpOHHBINA 070K OTKIHOYAET JIEKTPOMArHUT
2, 4TO NMPUBOAMUT K OTKPBHITUIO KianaHa 1 v coeauHeHWIO MojocTd B ¢ marucrpanpro. 3ateM UK
ITOBTOPSIETCSL.

5. Topmo3sa-3amenaurean. CTOSTHOYHBIN TOPMO3

Topmosa-3ameorumenu. TOPMO3HbIE MEXAaHM3Mbl MHOTHX aBTOMOOMJIEH TmeperpeBaloTcs IpH
OKCILTyaTalluhd B TOPHBIX paﬁOHax, XOJIMHCTOH MECTHOCTH M ropogax € MHTCHCUBHBIM JIBUKCHHCM.
VYBenundeHue pazMmepa, a cieloBaTeIbHO, U MAacChl TOPMO30B HEXKeENIaTeabHO, TaK KaK 3TO MPUBOJIUT K
YBEIIMYCHUIO Pa3MEPOB KOJIEC M HETIOJPECCOPEHHBIX MacC aBTOMOOHIIS.

CHUXEeHUE TEeIUIOHANPSHKEHHOCTH KOJIECHBIX TOPMO30B C LENbIO MOBBIIMIEHUS 0€30MacHOCTH
JBHXCHHA, 0COOEHHO Ha 3aTKHBIX WA KPYThIX CITyCKax U IPpU OOIBIINX CKOPOCTAX ABMIKXCHUSA, MOXKET
OBITh JOCTUTHYTO C TIOMOIIBIO0 TOPMO3a-3aMe TUTEIS.

B cooTBercTBUU ¢ TpeOOBaHUSMH CTaHAApPTa TOPMO3-3aMEJIMTENh JIOJDKEH OOECIeYHTh CITYCK
TPAaHCIOPTHOTO CpeACTBa cO ckopocThio 30 + 2 kM/4 mo ykioHy 70 npotskernHocTbio 6000 M. Cpennee
3aMeJUIeHIe aBTOMOOHIIS C TOPMO30M-3aMeuTeneM coctasiser 0,6...2m/c?,

K TtopMo3am-3aMeanuTensiM NpeabsBISIOT CIEAyIOIIHe TpeOOBaHUS: BBICOKME HAJEXKHOCTb U
3¢ (deKkTUBHOCTh; HeOOMbIIas Macca M Majlasg CTOMMOCTb, MHHHMMAJIbHOE BpeMsl CpadaTbIBaHUS;
BO3MOKHOCTh PETyIUPOBaHUS APPEKTUBHOCTH TOPMOXKEHHUS; MHHHUMAJIBHOE YCIOXHEHHE arperaTtoB
TPAaHCMHUCCHUH, MaJbIC HWHCPUHUOHHBIC, BCHTUJIALMOHHBIC W APYIru€ IOTEPH MOINHOCTHU; IIJIaBHBIC
BKJIFOYEHHE Y TOPMOKEHHE.

Ha aBTOMOOMIISIX OPUMCHAIOT TOPMO3a-3aMCJIMTCIIN TPEX TUIIOB: MOTOPHBIC, TUAPABINYCCKHUC U
AJIEKTPOJMHAMHUYECKHUE.



MoTopHBIli  TOPMO3-3aMEUIUTENIh  OOECIIEYMBAaET HCKYCCTBEHHOE  yBEIIMYEHHE MOMEHTa
COMPOTHUBIICHUS BpAIICHUIO KOJEHYATOrO Bajia JBUTATelNsA. YBEJIUYCHHE COINPOTHUBIICHUS BPAIICHUIO
JBUTATENsl JIOCTUTaeTCsl 3a CUeT IMEPEKPBITUS CHEIUAIbHON 3aCIOHKOM WM KJIallaHOM BBITYCKHOM
MarucTpajid JBUraTejIsl MPpU OJHOBPEMEHHOM MPEKPAIICHUH WIA 3HAYUTEIbHOM YMEHBIICHUU MOJauu
TOILINBA.

Ha pucynke 23 moka3aH MOTOPHBIN TOpMO3-3amenauTenb aBToMoominst KA3-4540, pa3MenieHHbIN B
MPUEMHBIX TpyOax rirymuress. 3aciioHka 3 ycTaHOBJIeHa Ha Bally 4, 3akperuieHHOM B kopryce 1. Ha Bamy
3aCTIOHKU 3aKpEIUICH TaKKe IMOBOPOTHBIA phIYar 2, ’KECTKO COCIMHEHHBIM CO IITOKOM HPHBOIHOTO
MMHEBMOIIWIMHpPA. Ppryar 2 ¢ 3acioHkoil 3 uMeErOT 1Ba (UKCHPOBAHHBIX MOJIOKeHHUsA. B Hepabouem
MOJIOKEHUU 3aCJIOHKA PACIONIOKEHa BIOJb MMOTOKA OTpabdOTaBIIUX Ia30B, a MPU BKIYEHHH TOPMO3a-
3aMeIUTENs] — MEPIeHAUKYIISAPHO MOTOKY, CO3/1aBasi ONpPEICIICHHOE MPOTUBOJIABIIEHUE B BBITYCKHBIX
TpyOOIpOBOJAX JBUTATEIIS.

Puc. 23. MoTtopHbIii TOpMO3-
IMOBOPOTHBIN

3amemmrens: 1 — kopmyc, 2 —
pblyar; 3— 3acioHka; 4— Baj

Topmo3-3amennuTens NPUBOAUTCS B JCHCTBUE ABYMS NHEBMOLWIMHAPAMU: OAMH YIPABIISET
3aCJIOHKOM, BTOPOM OTK/IIOYAeT MoAayy TOMJIMBa. TakoM TOPMO3-3aMENIMTENb CHHUXKAET TeMIepaTypy
TOPMO3HBIX OapabanoB mpu TopMmokeHnH Ha 40..50 °C u yBenmM4MBaeT CPOK CIIY’KOBI TOPMO3HBIX
HakJagok 1o 50 %.

I'uapoarHaMUYECKUT TOPMO3-3aMEIIUTENb TPEACTABIIET o000l THAPOMY(]TY, pOTOp KOTOPOU
COEJMHEH C BaJOM TPAHCMHUCCHM, a CTAaTOPOM CHYyXHUT Kopmyc. Ilomocte Topmo3a-3aMeanuTens
3anoHseTcs )KUIKOCThI0. [IpH BpallleHun poropa Ha Baly TPAaHCMHCCHUU CO3/1a€TCSl TOPMO3HOM MOMEHT,
BBI3BAHHBIN TMIPOJMHAMMUYECKUM CONPOTHBICHUEM BpALICHUIO JIONATOK poTopa. TOpMO3HONH MOMEHT
PEryIUpYIOT U3MEHEHHEM 00beMa KUIKOCTH B IMOJIOCTH 3aMEJTUTEINS.

[IpeumymecTBa  TMAPAaBIMYECKMX  TOPMO30B-3aMENJIMTENIECH:  MPOCTOTa  YCTPOMCTBA M
00CITy’KMBaHUs, BbICOKAsi YHEPrOEMKOCTh NMpPHU MajblX T'abapUTHBIX pa3Mepax, IJIaBHOCTb BKJIHOYEHMS,
OTCYTCTBHE M3HAIIMBAaEMbIX OT TpEHUs JieTalieil, CTaOMIBHOCTh TOPMO3HBIX XapaKTEpUCTHK,
BO3MOXKHOCTb PETYIUpOBaHUs 3P(PEKTUBHOCTH JIEHCTBUSI.

O¢dexkr TopMOXKEHHS MOXKET ObITh TNOJIy4eH JByMs cmocoGamu: 1) mnpu  pabote
ruapoTpaHcpopmMaTopa THUAPOMEXAHUYECKOM KOpPOOKM mepefady Ha TOPMO3HOM pexXHMe; 2) IpH
HCIOJIb30BAHNN CHEUAIBHOTO JIONACTHOIO TMAPOMEXaHHMYECKOro TOpMo3a-3aMemntens. JlomacTHele
TUIPO3aMeITTUTENIN MOTYT OBITh BBIMIOJIHEHBI B BUE OAMHAPHON MM CIBOCHHON THAPOMY(]THI.

Ha pucynke 23 nmoka3aH JByXJONAcTHBIN ruapo3aMeanutenu. Porop 1 uMmeeT npsiMele pagualibHble
JIOTIACTU U JKECTKO yCTaHOBJIEH Ha Baiy 11. BriroueHue rujpo3amenuTesis OCYLIECTBISETCS MPHU TO-
BOpPOTE JIpOCCeNbHON 3aciioHKH kiamaHa 4. IIpu 3ToM Hacoc 3 mepekauMBaeT BOAY M3 paguaropa 5 B
THIIPO3aMEHHTENb, a U3 HETO 4Yepe3 IMOJIMOPHBINA KIamaH 2 OHA MOCTYIAeT BO BCACHIBAIOIINN MaTpyOOK
BOJIIHOM MoMIIbI 6 ABUraTens M Jajnee Mo KaHainy 7 B BOJASHYIO pyOaruky asuratens. M3 aurarens mo
KaHaTy 8 BoJa MPOXOAUT 4Yepe3 paauarop S U janee OmATh uepe3 KiamaH 4 W Hacoc 3 HampasisieTcs B
noJiocTe Tuapo3amenutens. OOe paboune MOJOCTH Tuapo3amenautTens kaHaiom 10 coeauHeHbl €
KOMIIeHCAIIMOHHBIM OaukoM 9. ['mapo3ameiurenb MOKET OBITh YCTAHOBJIEH BMECTO NMPOMEKYTOYHOM
OIIOPBI Kap/IaHHOM Mepeaayn.

DNEeKTPOAMHAMHYECKHE TOPMO3a-3aMEJIUTENN MPEICTaBISIOT CO00W WHAYKIIMOHHBIE MY(THI, B
KOTOpBIX [UIsl CO3JIaHUS TOPMO3HOTO MOMEHTA HCIOJB3YIOTCS BHUXpeBble TOKM (Toku Dyko). OtH
3aMEJUIMTETd UMEIOT HEMOJBWKHBIE KATYUIKM  3JIEKTPOMAarHWTOB UM BpAIAIOIIUNCA  SKOPb.
DneKkTpocHabKeHHe OOMOTOK 3JIEKTPOMArHUTOB OCYIIECTBIISETCS OT aKKyMYJATOpHOW OaTapen WU
re’HepaTopa, IPUBOIUMOTO B IEWCTBHE OT TPAHCMUCCUU aBTOMOOUJIS.
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Puc. 24. JIByxJionacTHBIN THIPO3aMEJIUTENh: 1 —pOTOp; 2— MOANOPHBIN KianaH; 3— Hacoc; 4—
KJIanaH; S—paauarop; 6— momma; 7, 8— kaHalbl, 9—KOMIIEHCAIIMOHHBI 0avok; 10—
IpeHaKHBIA KaHar, 11 — Baun

BaxHoe npenMyIliecTBO 3JIEKTpO3aMeAIUTeNei — BO3MOXKHOCTh MX YCTAaHOBKM HE TOJIBKO Ha
aBTOMOOWJIIX, HO U Ha Mpuuenax u nomynpunenax. OAHAKO IS AJIEKTpO3aMeNIUTeNel XapaKTepHbI
OTHOCHUTEJIHO 0OJIbIlIAsi Macca U 3HAYUTENbHBIM PacXo/] 3JE€KTPOIHEPTHH U IIBETHBIX METAIIJIOB.

G

Puc. 25 CrossHOUHBIN TOPMO3, NIEUCTBYIOIINWN Ha 3aJHUE KoJieca: 1 — pykosiTka; 2 — pbyar; 3,5 —
ponuku Tpoca; 4 — nepegHuil Tpoc; 6 — NPOMEKYTOUYHBIN pblyar; 7 — cTepxens; 8,10 —
TPOCHI MPUBOJIa TOPMO3HBIX MEXaHU3MOB; 9 — ypaBHUTENb TOpMO3a; 11 — TpyOka; 12 —
9KCLIEHTPHUKOBAsI OCh Pa3KMUMHOTI'0O pblyara



Cmosanounviti mopmo3. CTOSTHOUHAs TOPMO3HAs CHUCTEMa IPEIHA3HA4YEHA I 3aTOPMaKMBaHHS
aBTOMOOWJIA Ha YKJIOHE 110 25 % 1 MOXKeT ObITh MPUMEHEHA B KaueCTBE 3allacHOW MpU OTKaze pabodeit
TOPMO3HOH CHCTEMBI.

B 3aBucumocTM OT MecTa YCTaHOBKM TOPMO3a pa3jiMyaroT KOJECHbIE M TPAHCMHUCCHOHHbBIE
CTOSIHOYHBIE CHCTEMBI.

CTostHOUHBINA TOPMO3, JEHCTBYIOIMN HAa TOPMO3HBIE KOJIOJKU 3aJHUX KOJIEC, I0KAa3aH HA PUCYHKE
25. OH umeet py4HoOil TpocoBbIi IpUBOA. Peiuar 2 ¢ pykosTkoil 1 pacnosoxeH 1noja LMTKOM IpubopoB U
COEAMHEH C MEPEeJHHM TPOCOM 4, HANpaBISAIOUIMMH JUI1 KOTOPOTO ciyxar poiuku 3 u 5. Tpoc 4
3aKpeIuIeH Ha KOHIE MPOMEXYTOYHOI'O pbluara 6. YCTaHOBJIEHHBIH Ha pblyare CTep:KeHb 7 COEIUHEH C
ypaBHutenem 9. IIpoMexXyTOYHBIM pblYar KpemnuTcs [MApPHUPHO Ha CIELHMaIbHOM KpPOHIUTEHHE.
YpaBautens 9 paBHOMEPHO paclpeaensieT TOPMO3HOE Yycwiue, mepenaBaemoe tpocamu 8 u 10
TOPMO3HBIM MEXaHHU3MaM IIPABOI0O M JIEBOTO 3aJHUX Kojec. BHyTpH MEXaHN3MOB TPOCHI IPOXOIAT YeEPe3
Hanpasisiomue Tpyoku 11, mpuBapeHHble K TOPMO3HOMY MIUTY. KOHIIBI TPOCOB COEAMHEHBI C
Pa3KUMHBIMU pblYaraMu, IeHCTBYIOIMMHU Y€pe3 PaCIOPHbIE IUIAHKY Ha TOPMO3HBIE KOJIOIKH.

PazkuMHOI pblYar ycTaHOBJIEH Ha OHKCIEHTPUKOBOM ocu 12, 3akperuieHHOW Ha TOPMO3HOU
konogke. IloBopaunBaHMEM OCH pEryIMpyeTCs IIOJOKEHUE Pa3KUMHOIO pbluara OTHOCHTEIBHO
pacrnopHoi 1uiaHku. [Ipu BRITATMBaHUM PYKOSATKU 1 TpOCOBBIN MPUBOA, AEUCTBYS Ha pa3KUMHOM pblyar,
3aTOpMaKUBaeT 3agHue Koneca. [locie pactTopmakuBaHus pa3)KUMHOM pbluar BO3BPALLAETCS B HCXOJHOE
I0JIOXKEHUE TOJT AEHCTBUEM IIPYKUHBI.

OBOPYJIOBAHUE U MATEPUAJIbI

1. Y4yeOHble MakeTbl aBTOMOOMJIEH C pa3pe3aMu arperaros,;

2. IInakathl ¥ CXeMbl TOPMO3HBIX CHCTEM Pa3IMYHBIX aBTOMOOMIIEH;
3. O0pas1pl OTAETBHBIX HIIEMEHTOB TOPMO3HBIX CUCTEM.

3AJTAHUA
B nauane sanamus cmyoenma HeobX00UMO MuamenbHo U3yuums UHGOpMayuoHHulU
mamepuain, nPueoeHHbIL 8 NPULONCEHUU K OAGHHbIM MeMOOUYeCKUM YKA3AHUAM, 3ameM Nno
VUeOHbIM MaKemam U NIAKamam u3yyums Mamepual memvl, Nocie 4e20 Kpamko
UBTIOJHCUMb U3YYEHHBIU Mamepuan 8 ciedyrouel nocie0o8amelbHOCMuU.
1. Onucamv knaccugurxayuro mopmosuvix cucmem.
2. lamv Knaccugpukayuro u onucamv KOHCMPYKYUIO U pabomy mopMO3HbIX
MEeXanu3mMos.
3. Hams knaccugpuxayuio u eviuepmums cxembl O8YXKOHMYPHBIX MOPMO3HLIX
npueooos.
4. Bvlyepmums cxemy u onucamov pabomy UOpaABIULECKO20 MOPMO3HO20
npuUBo0a ¢ 8aKyYMHbIM YCUIUMETEM.
5. Onucams 21emenmvl KOHCMPYKYUU U paOOMy NHEBMAMUYECKO20 MOPMOZHO20

npusooa.

6. Bviuepmums cxemy u onucamv pabomy MOPMO3HO20 KPAHA NPAMO2O
oeticmeusl.

7. Onucamv pabomy pecyisimopos MOPMO3ZHbIX CUL U AHMUOIOKUPOBOUHBIX
cucmenm.

8. Onucams pabomy mopmo3o6-3ameorumenel.
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BBenenne

MGTO[[I/I‘-IGCKI/IC YKa3aHud U 3aJaHus U1 BBIITOJITHCHHWA CaMOCTOSITCIILHOU pa6OTLI CTyACHTaMH 110
muctuminHe «KOHCTPpYKTUBHBIE OCOOEHHOCTH CUCTEM 3JIEKTPOMOOUIIEH» MO HANPaBICHUIO MOATOTOBKU
OakanaBpoB: 23.03.03 DkcruryaTanusi TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAITUH ¥ KOMITJIEKCOB

Metoauueckoe MOCOOME COJAEPKUT BeCh HEOOXOIMMBIM Marepuasl [Uisl  BBINOJHEHUS
CaMOCTOSITENTbHON pabOThI O AMCHUIUINHE «KOHCTPYKTUBHBIE OCOOEHHOCTH CUCTEM AIIEKTPOMOOHIICI».

B naHHOM MeTOIMYECKOM MOCOOMH MPHUBEACHBI TEMbl M BONPOCHI JJIS CaMOCTOSTEIHHOIO
U3Y4YCHHUS.



1.00masi XapaKkTepUCTHKA CAMOCTOATEIbLHOI padoThI CTy/IeHTa

CamocrodrenbHas paboTa — 3TO BHJ Y4E€OHOM [€ATENbHOCTH, BBINOJHAEMBIH ydamumcs 0e3
HENOCPEACTBEHHOIO KOHTAKTa € IPENOoJaBaTeIeM WM YIPAaBIsSEMBbI MPENojaBaTeieM ONOCPEI0BaHO
yepe3 cleluallbHble ydeOHble MaTepuaibl; HEOTheMJIEMOe 0053aTelIbHOE 3BEHO Ipolecca 00ydeHus,
peaycMaTpUBaloIIee MPEXk/Ie BCEro MHANBUIYATbHYIO Pa0OTy YUaIlIUXCsl B COOTBETCTBUU C YCTAaHOBKOM
IpernoiaBaTens Win yueOH1Ka, IporpaMMbl 00y4eHusl.

Ha coBpeMeHHOM 3Tamne caMOCTOSATENbHYIO padoTy CTyIeHTa CleAyeT pa3ieiuTh Ha paboTy ¢
OyMaXHBIMH  WCTOYHMKaMH HH(OpMAnuu, T.. y4eOHHMKAMH, METOJWYECKHMMHU IOCOOUSAMH,
MOHOTpaUsMHU, XypHalaMHd U T.J. U 3JEKTPOHHBIMH HCTOYHHKAMU HH(POpPMALUHU, T.€. JOCTYN K
AJIEKTPOHHBIM pecypcaM dyepe3 HTepHeT.

CerosHsa caMOCTOATENBbHYIO pabOTy CTYIEHTa HEBO3MOXKHO IpEACTaBUTh 0€3 HCIOJIb30BaHUS
nHpopMannoHHO# cetn — MHTepHeT. Heo6XxomumMocTh ncnoinbp3oBanus MHTEpHETa BO3HUKAET HE TOJIBKO
IIPU HOJArOTOBKE K MPAKTUYECKHM U CEMHUHAPCKUM 3aHATHSM, HO, B OOJIbIIEH CTENEHH, IPU HAIMCAHUU
pa3NMYHBIX HUCCIENOBATEIbCKUX M TBOPYECKHX paboT. MHOrMe CcOBpeMEeHHble MOHOTpaduu,
MIEPUOANYECKHE KYPHAIIBI U3AaHbI TOJIBKO B 3JIEKTPOHHOM BUJE U C HUIMHM MO>KHO II0O3HAKOMUTbHCSI TOJIBKO
B MHTEpHETE.

Hesm wm 3agaum caMoCcTOATEIbHON  padoThl:  (GopMHpOBaHHE  CIOCOOHOCTEH K
CaMOCTOSITEIFHOMY TIO3HAHHIO M OOYUYEHHIO, IOWCKY JIMTEpaTypbl, OOOOIIECHHIO, O(QOPMIICHHIO H
IIPEICTABICHUIO TIOJYYEHHBIX PE3YJIbTaTOB, UX KPUTHUYECKOMY aHAJIU3y, [IOUCKY HOBBIX M HEOPIUHAPHBIX
peLIeHH, apryMEHTUPOBAaHHOMY OTCTAMBAHUIO CBOUX MPEJI0KEHUM, YMEHUM MOATOTOBKHU BBICTYIUIEHUN
U BEJCHMSI TUCKYCCHIA.

Komnerennuu odyuaromerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS JUCHUILIHHBI

HaumeHnoBaHue KOMIeTeHIIMU

Kon, dopmymnupoBka Kox, popmynupoBka HHAUKATOPA [Inaraupyemsblie pe3ynbTaThl OOyYUSHHS 10
KOMIIETEHIIUHA JTUCIUILTHHE (MOJTYITIO),
XapakTepu3yIoIre 3Tamnbl GopMUPOBAHHUS
KOMIICTCHIIMH, MHIUKATOPOB
ITK-1 roroBHOCTB K UJI-1nk1 Brageer merogamu I'oToBHOCTB K PYKOBOJICTBY
PYKOBOJCTBY opraHusanuyu paGor 1o BBIIIOJIHEHUS PAOOT 1O TEXHUYECKOMY
BBIMIOIHEHHS PabOT IO | rexHUYecKOMY 0GCIYKUBAHUIO U 00CITy’KMBaHHIO u PEMOHTY
TEXHUYECKOMY PEMOHTY aBTOTPAHCIIOPTHBIX aBTOTPAHCIIOPTHBIX CPEJCTB M HX
00CITy’>KHBaHHIO U CPEJICTB U MX KOMIIOHCHTOB B KOMITOHEHTOB
PCMOHTY COOTBETCTBUH C TPEOOBAHUAMHU
aBTOTPAHCIOPTHBIX OpraHu3ali U3roOTOBUTEIEN
CPEJICTB U MX
KOMITOHCHTOB NI-2mx-1 Omnpenensier
palMOHaJIbHBIE METOJIBI
paIrMOHAIBHOTO obecrieueHus
nporecca TEXHHYECKOTO
o0cTyXUBaHUS U peMoHTa
aBTOTPAHCIOPTHBIX CPEACTB M HX
KOMITOHEHTOB




2. [lnan - rpaduk BbINOJHEHUS CAMOCTOSITEILHOM PadoThI

Kokl CpencrBa u OO6beM 9acoB, B TOM YHCIIC
a TEXHOJIOTHH CPC Konrtakta Bcero
pean3yeMbIxX
. Bun nesrensHOCTH OIICHKH ast pabora
KOMIIETEHIIHH,
CTYJICHTOB c
WHIMKATOpa
npenoana
(oB)
TeJleM
S CeMeCTp
[1K-1 CaMOCTOSITEIBHOE CobecenoBanue 97\ 7 104
(M/-1; MJ]-2) | u3ydeHue TUTEPaTypPhI
10 TEMaM
Ne 1-9
[1K-1 IToxaroroBska k OTtuér 3 1 4
(M/-1; UI-2) 71a60paTOPHBIM (TMCHMEHHBIH)
3aHATUIM
Wroro 3a 5 cemectp 100 8 108
Hroro 100 8 108

3.MeToanyecKkue peKOMeHIalMH 10 U3Y4YEeHHIO TeOpPeTHYeCKOro MaTepuasa

3.1. Buo camocmoamenvHoii pabomol: camocmoameibHoe u3yyenue 1unepanmypol

N3yyate yueOHyo nucuuiuiuHy «KOHCTPYKTHBHBIE OCOOEHHOCTH CHCTEM 3JEKTPOMOOUIICH)»
PEKOMEHyeTCsl MO0 TeMaM, MPEABAPUTEIbHO O3HAKOMHUBIIUCH C COAEPKAHMEM KaKIOM U3 HHUX B
MporpaMMe JUCHUILIMHEBL. [Ipu TeopeTHuecKoM M3yYeHHUH TUCIHUILTMHBI CTYJACHT JODKCH IOJB30BaThCSI
COOTBETCTBYIOIIEH uTeparypoil. [IpuMepHbIii iepedeHb TuTepaTypsl MPUBEACH B paboueii mporpaMmMe

Jns Oonee MOMHOTO OCBOEHHSI Y4YeOHOrO MaTepualia CTYACHTAM YHTAOTCS JIEKIUH T10
BOXHEHIIUM pa3ieraM W TeMaM Y4eOHOM JucuMIiuHb.. Ha neknusx wu3maraloTcs W JAeTajibHO
paccMmarpuBaroTCs HamboJiee BaKHBIC BOMPOCHI, COCTABISIONINE TEOPETUYCCKHH W IMPAKTUICCKHMA
(GbyHIIaMEHT TUCUHUTIIHHEI.

Hmozoewlii npodyKkm: KOHCHeKm 1eKyuil

Cpeocmea u mexnonozuu oyenku: Codecedoganue

Kpumepuu ouenusanun: OueHKa «OTIUYHO» BBICTABISETCS CTYJIEHTY, €CIU B IOJIHOM 00beMe
M3YYeH KypcC JaHHOW JUCIUIUIMHBI U BBITIOJHEHBI TPAKTHUECKUE 3aJaHUS

OneHka «XOpoIllo» BBICTABIAETCA CTYIEHTY, €CJIM JOCTATOYHO IMOJHO H3Y4eH KypC JIaHHOM
JTUCIUIUIMHBI U BBITIOJTHEHBI IPAKTUYECKUE 3aJaHus

OrneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCS CTYAEHTY, HEJJOCTATOYHO €CJIM MOJTHO H3YYEH KypC
JAHHOW JUCUMITIIMHBI U BBITIOJIHEHBI IPAKTUYECKUE 3aJlaHus

OrneHKka «HEYJOBIICTBOPUTEIBHO» BBICTABISICTCS CTYJICHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
MPAKTUYECKHE HABBIKY MO JAaHHOW AMCIUILIHHE.

TeMbI 111 CAMOCTOSTEIHHOI0 M3Y4YeHHS:

Knaccugukanus, oduiee ycTpoiicTBO 1 IPUMEHEHHE AIIEKTPOMOOMIIEH 1 THOPUAHBIX aBTOMOOMIIEH.

DJeKkTpuuecKre U THOPHTHBIE YHEPTETHUECKHE YCTAHOBKH.

Obm1ee ycTpoiicTBO U IPUHLMT PabOTHl TPAHCMHUCCHHA 3IIEKTPOMOOMIEH 1 THOPUIHBIX aBTOMOOHIICH.

O011ee ycTpoHCTBO M PUHIIKIT PAOOTHI XOIOBOM YaCTH 3JIEKTPOMOOMIICH U THOPUIHBIX aBTOMOOMIIEH.

OO611ee yCcTpOHWCTBO M IPUHITAT PaOOTHI PYJIEBOTO YIPABICHUS MIEKTPOMOOMIIEH 1 THOPHTHBIX
aBTOMOOMIIEH.

Obmiee ycTpoicTBO W NPUHLUI PaOOTHl TOPMO3HBIX CUCTEM 3JIEKTPOMOOMIIEH U THOPUIHBIX
aBTOMOOMIIEH.

OO611ee yCcTpoHCTBO Ky30BOB JICKTPOMOOHIIEH 1 THOPHUIHBIX aBTOMOOHIICH.

TexHnueckoe 00CTy)KMBaHHE U PEMOHT XO0BOW YacTH 3JIEKTPOMOOUIEH 1 THOPUAHBIX aBTOMOOMIIEH.
9. TexHuueckoe 00CITy)KMBaHHE U PEMOHT Ky30BOB 3JIEKTPOMOOMIIEH ¥ THOPUAHBIX aBTOMOOHIIEH.
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3.2. Buo camocmoamenvHoil padomol: N0O20MOEKA K J1a00PAmMOPHbIM 3AHAMUAM



Hmozoewtii npodykm: oT4eT 0 Ta0OpaTOpHOM padboTe

Cpeocmea u mexnoio2uu oyeHKU: 3a11Ta OTYETA

Kpumepuu oyenueanusn: OleHKa «OTINYHO» BBICTABJISACTCS CTYACHTY, €CJIM B IIOJHOM OOBbeMe
I/I3y‘-IeH Kpr ﬂaHHOﬁ JOUCHHUIIJIINHBI 1 BBITIOJTHCHBI na60paT0pHHe 3a1aHuA

O1eHKa «XOpOII0» BBICTABIISACTCA CTYICHTY, €CJIM JOCTATOYHO IOJIHO H3YYEeH KypC TaHHOU
AUCHUIIJINHBI 1 BBITIOJTHCHBI Ha60paTOpHBIC 3aJaHuA

OreHKa «yJIOBJICTBOPUTEIILHO» BBICTABISETCS CTYACHTY, HEJIOCTATOYHO, €CIU IOJHO HW3Y4YeH
Kpr I[aHHOﬁ JOUCIHUIIIINHBI 1 BBITIOJITHCHBI HaGOpaTOpHBIC 3adaHUuA

OlneHKa «HEYJOBJICTBOPUTEIBHO» BBICTABISACTCS CTYICHTY, €CJIIM OTCYTCTBYIOT 3HAHHUS H
MIPAKTUYECKKE HABBIKU 110 JAHHOW JAMCIUILINHE

4, MeToauyecKue yKa3zaHHus
Mertoanyeckre yKazaHusi MO BBIOJHEHHIO JTA0OPATOPHBIX paboT 1o aucuuiuimHe «KOHCTpYKTUBHBIC
OCOOCHHOCTH CHCTEM OJJICKTpOMOOWIICH», HampaBieHus moArotoBkun 23.03.03 - Dkcrmryaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MAIIHH U KOMIUJICKCOB.

Cnncok pekoMeHyeMoii JJuTepaTypbl
Ilepeuenb 0OCHOBHOI1 JTUTEPATYPBHI
1. MakcumoB, A. H. Topoxckoii anexrporpancnopt. Tposuteiidyc Tekct yueOHuK Ui Had. mpod.
obpazoBanus A. H. MakcuMoB. - 2-¢ u3n., ctep. - M.: Akagemus, 2006. - 249, [1] c. w1 21 cm.

IlepeueHnb 10MOJIHUTEIbHOI JTUTEPATYPHI:
1. IOrT, B. E. DnexrpoobopynoBanue aBToMoOmiIeld Y4el. Ui By30B aBTOMOOHII. CIIEIHATBHOCTEH
B. E. [OTT. - 4-¢ u3n., nepepad. u nomn. - M.: ['opsiuas nunus -Tenexom, 2006.
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