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BBEJEHHUE

[{emp 0 JUCIMIUINHEL SBIISETCS H3YUeHHE CTYAEHTAMH YCTPOHCTBA M ITPHHI[HIIA JEHICTBHS CHCTEM
H arperaroB aBTOMOOWIS, ITPAKTHYECKOM OCBOEHHH IIOpsaKa pa30opKH, COOPKH pPasIHYHBIX Y3JI0B H
arperaToB aBTOMOOHIIL, IIPHOOPETEHHE HABBIKOB PAaOOTEI CO CIIECAPHBIM HHCTPYMEHTOM H
ITPHCITOCOOTIEHHSIMHA.

OTYEeT IIO BRIIOJIHEHHOH  paloTe TOTOBHTCA BO  BPEMSI  COOTBETCTBVIOLIETO  3aHSITHA,
3aKaHYHBAeTCSI H O(QOPMISETCS BO BpeMs CaMOCTOSTENIbHOH PadoThl H JONKeH OBITH 3aIllHIINEH B JHH
KOHCYJIBTAL[MH ITPETOAaBaTENS HIH BO BPeMS ITOCIEAYIOIIX 3aH ATHIL.

PaboTta opopMIIsIeTcsSI B COOTBETCTBHH ¢ TPeOOBaHHAMI CTaHIapTa

OTYyeT peKOMeHJyeTcS BHIIIONHATH Ha JIHcTax (opmara A4 WM TeTpaad, B pykomucH. Ha
coZlepkaHHH PpabOThI IpocTaBIgeTcsd OONBIIOH INTaMII ¢ 3allOIHEHHEM BceX I'pad, a Ha OCTalIbHBIX
CTPAHMI[aX CTABATCS MaJIbI€ IIITaMIIBI.

Ilocne 3ammTel PadoThl IMOAMIMBAKOTCSI B OOINEH ITallKe, Ha KOTOPOH HaKIEHBACTCS THTVYIILHBIH
JITHCT TI0 YCTaHOBIeHHOH Kadeapoi (popMe.

HMiomrocTpaliiOHHEIN MaTepHAll Pa3sMeIl[aeTCs cpas3y IIOCIIe CChIIIOK Ha HETO B TEKCTE, JOIKEH OBIThH
CBSI3aH C TeKCTOM, IIpaBHJIbLHO oQopMiIeH (ITOJPHCYHOYHAS ITOJAIHCH, HyMepallHsd, oO0O0O3HauyeHHe
AIIEMEHTOB H JIP.) H He COAEP KaTh JIMIITHEH HH()OPMAIIHH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Janarue 1.

Tema: «Kiaccuduxanmus, odiee YCTPoiicTBO H NPHMEHeEHHE JIeKTPOMOONIell H rH0pHIHBIX
aBTOMOORIEID).

I1eab 3aHATHA — H3YVUHTH KITaCCH(HKAITHIO H 00Iee YCTPOHCTBO aBTOMOOHIIEH.

TEOPETHYUYECKAA YACTD

ONeKTPHYECKHI aBTOMOOHIb, XOTHM MBI 3TOI'O WIH HET, SBIISIETCA O€3YCIIOBHBIM H HEOTBPAaTHMBIM
OYIYIIHM aBTOMOOHJIECTPOEHHS, IIPH 3TOM OYAVIINHM OIHKaHIIMHM. MHOIHE ITPOH3BOAHTENH IIO0 BCEMY
MHPY BKJIAJBIBAIOT 3HAUHTEIBHBIE CpPeICTBAa B pa3palboTKy 3IeKTPOMOOHIIEH, YeMY CIIOCOOCTBYET
HEYKJIIOHHBIN POCT I[eH Ha He(PTEIPOAYKTHL, HEOOXOAHMOCTh CHH/KEHHSI BPeJHBIX BEIOPOCOB OT aBT OMOOHILA,
a TAKXKe Pa3pabOTKH YCTPOHCTR XPAHEHH I SHEPTHUH, TEXHOIOT M SHEPT OITOTPEOIIEHHA.

* B Hacrosinee BpeMS KPYITHEHIIIMMH PBIHKAMH —3JIEKTPHYECKHX
apTOMOOWIeH seirsrorca CHIA, Amonmsa, Kuranm U psg eBpOIeHCKHX CTPaH
(Opanimsa, Hupepmanger, HopBerms, ['epmanms, BemmkoOpuranms). K3
IPOH3BOJMUTENIEH SJIEKTPOKApPOB BBIAESIIIOTCS KomiraHHH Nissan (Leaf),
Mitsubishi (I MiEV), Toyota (RAV4EV), Honda (FitEV), Ford (Focus
Electric), Tesla (Roadster m Model S), Renault (Fluence Z.E. u ZOE), BMW
(Active C), Volvo (C30 Electric). Hamra crpaHa 1moka HaXOIHTCS B CTOPOHE H
OT IIPOH3BOJICTBA M OT ITOTPeOJIEHHS 3IeKTPOMOOIIEH, 3a HCKIIOYEHHEM
pa3padoOTOK OTAENbHBIX SHTY3HAcTOB (M3BecTHas Lada Ellada He B cueT, OHa IOcTpoeHa Ha HMIIOPTHBIX
KOMITTEKTYEOITHX ).

Ilox TEPMHHOM «3IIeKTPHYECKHIT ABTOMOOWIIBY HIIH «3JIEKTPOMOOHIIB» ITIOHHMAETCS
TPAHCIIOPTHOE CPEACTBO, KOTOPOE MPHBOJUTCS B ABHKEHHE OJHHM I HECKOJIBKHMH 3IEKTPHYECKHMIA
IBHUTATENSAMH. | IpH 3TOM IMHTAHHE 3IIEKTPOMOTOPA MOKET OCVINECTBIIITHCSA OT aKKYMYIISTOPHOM OaTapeH,
COJHEYHON OarapeM WIH TOIUIMBHBEIX 3JIeMEHTOB. Hambomplliee pacpocTpaHEHHE ITOIIYYHIIa
KOHCTPYKIIH S 3IEKTPOMOOHIISI ¢ IINTaHHEM OT aKKYMYIISTOPHOH OaTtapeH.

AxKymyisiTopHast Oartapest TpeOyeT PeryIsSpHOH 3apsakKH, KOTOpas MOJKET OCVYIIECTBIISTHCS OT
BHEIITHIX HCTOYHHKOB TOKA, ITYTEM PEKYIIEpallHH SHEPTHH TOPMOKEHHS, a TaKKe OT I'eHepaTopa Ha OopTy
3IIEKTPOMOOHIIA. [ eHepaTop IMPUBOJAUTCSA OT ABHIATEld BHYTPEHHETO CrOPAHMS, HO TaKas cXema, II0 CYTH,
BJIEKT POMOOHIIEM YKE HE ABISETCS, @ OTHOCHTCSA K OJTHOH U3 Pa3sHOBHIHOCTEH THOPHIHOI O aBTOMOOIIAL.

PaboTa o cosgaHHIO SMeKTPHYECKHX aBTOMOOIWIEH BEIETCA B JBYX HAIIPaBIEHHIX - pa3paboTKa
HOBBIX MOJIEIIEH M aJiariTalisa CepHITHBIX aBTOMOOWIEH. [lociienHee HampasieHHe Oolee MpeaIIOUYTHTEIIRHOE,
TXK. MeHee 3arparHoe. BBITyCKacMble SIeKTPOMOOHIIM B 3aBHCHMOCTH OT IIpeJHa3sHAYeHHS MOKHO
pasgeiIuTh Ha TPH TPYIIIIHL:

. TOPOJICKHE MEKTPOMOOHIH (Makcumansras ckopocms 0o 100 km/y);
. IIIOCCEHHBIE ATIEKTPOMOOHIIH (MaxcUMansHAA ckopochts ceviuie 100 km/u);
. CIIOPTHBHBIE ANEKTPOMOOHIIH (MaxcumanbHasa ckopociiv ceviute 200 xm/y).

YCTpoiicTBO 3JIeKT pHIECKOIr0 aBTOMOOKIA

B ornmume or aBTOMOOWIS ¢ JBHTATelIEM BHYTPEHHEIO CrOpaHHS SIIEKTPOMOOHIIL HMeeT OoJlee
MIPOCTYIO KOHCTPYKIIHIO, BKITIOUAIOIYI0O MHHHMAJIbHOEe KOIHYEeCTBO JABHJKYINHXCS 4YacTell, a 3HaAYHT Oomee
HaJeKHYIO.

OCHOBHBIMH  KOHCTPYKTHBHBIMH  3JIIeMEHTaMH  SJIEKTPHYECKOIO  aBTOMOOHIISI  SBIISFOTCS:
aKKYMYIIITOpHasA OaTapesl, 5JIeKTPOJABHIATEIb, TPAaHCMHCCHS, OOPTOBOE 3apsSgHOE YCTPONCTBO, HHBEPTOP,
IpeoOpa3zoBaTellb IIOCTOSHHOIO TOKA, SIIEKTPOHHAS CHCTEMA YITPABIICHHSL.
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CHIMAETCS HalpsKeHHE ITOCTOSHHOrO Toka rmopsaka 300B. EMkocTe OarapeH HOIKHa COOTBETCTBOBATH
MOIITHOCTH 3IIEeKTPOJBHUIATEIIA.

OJHHM H3 OCHOBHBIX 3JIEMEHTOB SIEKTPOMOOHIIS SBIISETCS YJIEKTPOABHIATE b, KOTOPBLIL CIIVKHT
IUISL CO3JTaHH S HEOOXOJHMOTO JITIS IBHKEHHS KPYTAIIEr0 MOMEHTA. B KayecTBe TATOBOIO BJIEKTPOIBHIATENS
HCITONB3VIOT TpexX(aszHble CHHXPOHHBEIE (aCHHXPOHHBIE) SNEKTPHYECKHE MAIIHMHBI IIEPEeMEHHOIO0 TOKa
MOIITHOCTRIO OT 15 mo 200 m Oomee kBr. B cpaBHeHHH ¢ JIBC 5IeKTpoABHTATellb HMEET BBICOKYIO

s(ppekTHBHOCT, H MeHbIIHe IToTepH sHepruH. KIIJI smexrpoapurarens cocrtaBingeT 90% mnpotus 25% y
JIBC.

OCHOBHBIMH IMPENMYLIECTBAMH JJICKTPOABHIATCILA ABJIAOT CA.

. PeaJIH34lHA MAKCHMAJIBHOI'O KPYTAIICI'O MOMCHTd BO BCCM AHAII430HC CI{GPGGTEﬁ;
. BO3SMOXHOCTD pElﬁGTLI B JBYX HAIIPaBJICHITAIX 0e3 JOIMOIIHHTEIIbHBIX }*'C'I‘pﬂﬁﬂTE;

. IIPOCTOTA KOHCTPYKITHH, BO3AYITHOC OXIIAKICHHC,

. BOSMO¥XHOCTD pE]ﬁDTLI B PEKHME I'CHEPATOPA.

B psge KOHCTPYKIIMH 3IeKTPOMOOHIEH HCIIONB3YETCS HECKOIBKO 3IeKTPOJABHIATENEH, KOTOPBIE
IIPHBOJST OTJEIbHEIE KOJIECA, UTO 3HAUMTEIIHPHO ITOBRIIIAIOT TSATOBYIO MOII[HOCTh TPAHCIIOPTHOI'O CPeICTRa.
ONEKTPOABHTATEIL MOXKET OBITH ITOMEINEH HEIIOCPEACTBEHHO B KOJIECO aBTOMOOHIIS, cOKpalmas 0
MHHHMYMa TpaHCMHCCHIO. HO Takas cxema 3JIeKTpPOMOOHIS YBEIHYHBAET HEMOIPECCOPEHHBIE MACCHL H
YXVAIIAET YIIPABISIEMOCT.

TparcvEccHA 3J1eKTPOMOOHJIA TOCTAaTOYHO ITPOCTa H Ha OOJIBIMHHCTBE MOJEIEH ITpejicTaBIeHa
OJHOCTYIIEHYATHIM 3YOUaTBIM PEIYKTOPOM.

boproBoe 3apsaHOe YCTPOMCTBO IIO3BOJISET 3apsiKaTh aKKYMYIISITOPHYIO OaTapero OT OBITOBOH
BJIEKT pPHYECKOH CETH.

HuBeprop rmpeobpasyeT BHICOKOE HAMPsSKEHHE ITIOCTOSHHOIO TOKAa aKKYMVIISTOPHONH OaTapeH B
TpexX(azHOe HaAIIpSDKEHHE IIEPEMEHHOIO TOKa, HEOOXOMHMOe JIJIS ITHTAaHHS SIIEeKT POABHTATE .

IIpeodpa3zoBarenn MOCTOSIHHOT' 0 TOKa o0ecIeunBacT 3aAPSIOKY JOTIOIHHT EIILH O
IBEHAIIIATHBOIIbTOBON AaKKYMYVIISTOPHOH OarapeH, KOTOpas HCIIONL3YEeTCSd IS IMMTAHHS pasiHUHBIX
MOTpeOHTeNell AIeKTPO3HEPrHH (3IeKTPOYCHIHTEIbL PYIIEBOTO VIPABIEHHST, SNIeKTPHYECKHH OTOIHTEIb
callOHa, KOHAHI[HOHED, CHCTEMA OCBEMIEHHS, CTEKIOOYHCTHTEIH, ayAHOCHCTEMA H AP.)

JJIEKTPOHHAA CHCTEMAa YIPABJIEHHS BHEITIONMHSICT B BIEKTPHYECKOM aBTOMOOMIIE HECKOIBKO
(b YHKIIHIL, HallpaBIeHHBIX Ha o0ecIedeHHe Oe30MacHOCTH, SHeprocoepekeHHe H KOM(pOPT ITacCakKHPOB:

. yIIpaBIIEHHE BBICOKHM HaITPSsDKEHHEM,

. pPeryIIHpOBaHHE TSTH,

. oOecIieueHne ONTHMAJIBHOIO PeKHMa JIBH KEHHS,
. VIIPaBIIEHHE ILJIABHEIM YCKOPEHHEM,

. OIleHKA 3apsia aKKyMYIISITOPHOIT OaTapeH;,

. yIIpaBIIEHHE PeKyIlepaTHBHEIM TOPMOKEHHEM,

. KOHTPOIb HCITOIb30BAaHH S SHEPIHH.

KOHCTpYKTHBHO cHcTeMa OOBEAHHSIET PSS BXOAHBIX JaTYHKOB, OJOK VIIPaBIEHHS H
HCIIOTHUTEIbHBIE YCTPOHCTRBA Pa3IIMYHBIX CHCTEM 3JIEKTPOMOOHIIA.

BxogHble JATYMKH OI[EHHBAIOT IIOJIOKEHHE IleJald Ta3a, IeJalH TOpMO3a, CeleKTopa
MepeKIIFOYeHN S Tlepeay, JaRJIeHHe B TOPMO3HOH CHCTeMe, CTelleHb 3apsja aKKyMYJIISTOpHOH OarapeH. Ha
OCHOBAaHHH CHTHAJIOB JAaTYHKOB OIIOK YIIpaBIeHHS OOecIlleUHBaeT OITHMAJIbHOE JJII KOHKPETHBIX YCJIOBHH
IBIDKEHHE BIeKTPoMOOWIS. OCHOBHBIE IIapaMeTPhl PalOTHL AIEeKTPOMOOWIS (IMOTpeOlIeHHE 5SHEPrHH,
BOCCTAHOBJIEHHE SHEPrHH, OCTATOUHBIN 3aps aKKyMYJISTOPHOH OaTapeH) BH3yalbHO OTOOpaKaroTcsS Ha
TTaHEIH ITPHOOPOB.

DKCILIYaTAIHA JIEKT POMOO IS

HecmoTps Ha BHeIIHee CXOACTBO M aHAJIOTHYHBIE OPraHbl VIIPABIEHHS, SKCIUIYATallis
BIEKTPOMOOHIIA CYINECTBEHHBIM 00pa3oM OTIIHYAETCSI OT SKCINIyaTallHH aBTOMOOHIII C JABHIaTelleM

BHYIPEHHETO croparms. MMeHHO 5KCIUIVAaTAal[HOHHBIE IPOGIIEMBI CAEPKHBAIOT MAaCCOBOE HCIIONBb30BaHHE
3 NOKYMEHT NOANMVCAH
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OYeHb JOporas B IMPOH3BOACTBE H IIOMHMO 3TOr0 MMeeT OrpaHHYeHHBIH pecypc (5-7 meT). DTo 3acTaBIISIeT
paspa0aThIBaTh HOBBIE HCTOYHHKH TOKa (monnueHsie snemenmsvl), CIIOCOOBI XpaHEHHS HSHEPIrHH
(cynepxonoeHcamopsl, MaxoeLikil), COBEPIIIEHCTBOBATh KOHCTPYKIHIO TSTOBBIX aKKYMYIISTOPHBIX OaTapei
(Tumudi-nonumMepHvle aKKyMyasamopl).

Texyime pacxomsl Ha COAEpKaHHE 3IEKTPHYECKOr0 aBTOMOOWISA 3HAYHTEIBHO HIDKE (B 3-4 pasa)
pacxXoJoB Ha comepxkaHHe aBroMoOmwinsa ¢ JIBC H 3aBHCAT, B OCHOBHOM, OT CTOHMMOCTH 3JIEKTPOSHEPTHH.
OKCIUTyaTalHs 3JIeKTPOMOOHIII 3KOHOMHYECKH BBRITOJHA B CTPaHax, I'Ze IIPOH3BOJACTBO AIEKTPOSHEPTHH B
MEHBIIEH CTEMNEHH 3aBHCHT OT HCKOIIAeMOI'O TOIUIHRA.

OJHa H3 caMbIX CEPBE3HBIX ITPOOIIEM HSKCIUIYaTal[HH SIEKTPOMOOHIISI €r0 HEBBICOKAS CTeEleHb
ABTOHOMHOCTH. BemmunHa mmpoOera »IeKTpOMOOHIII Oe3 IMOA3apsIKH 3aBHCHT OT MHOIHX (PaKTOPOB:
EMKOCTH aKKYMVIIITOPHOH OarapeH, XapakKTepa H VCIOBHH [JIBHJKEHHS, CTIJIS BOXKISHHS, CTEIICHH
HCIIONB30BAHUS BCIIOMOTAaTENbHBIX CHCTEM. B HacTosimee BpeMsS CPedHSS TAIBHOCTh HCIIOJIb30BAaHHS
AIEKTPOMOOHIIS COCTaRIAeT Mopsaka 150 KM ITpH ckopocTH ABH KeHHSI 70 km/4. IIpH IBIDKeHHH ¢ GOIbIIei
CKOPOCTBIO, ITPOOEr pe3Ko yYMeHBbIIAeTCs, HaIlpHMep, IpH ckopocTH 130 xM/4 (HOpMalbHas IIOCCeHHas
CKOpPOCTh) OH cocTaBmaeT yxke 70 kM. HMMeHHO NoOATOMY »IeKTpoMOOHIh B OONBIIMHCTIBE CBOEM
ITO3HI[HOHHPYETCS KaK TPAHCIIOPTHOE CPEACTBO IJIS TOPOICKHX ITOE3/0K.

COBpeMEHHEBIE TEXHOIOTHH ITO3BOISIOT YBEIIHYHTE CTEIIEHh aBTOHOMHOCTH IEKTPOMOOHIIS 10 300 1
Ooree KM, CpeJlH KOTOPBIX clIeAyeT OTMETHTh CHCTEMY PeKyIIepaTHBHOI O TOPMOKeHH S (Bo3BpamiaeT 1o 30%
3aTpaylMBAaeMOH SHEPIHH), aKKyMYJLITOPHI ITOBBIINIEHHOH €MKOCTH, 3JIeKTPOHHAS OITHMH3AI[HSI IIPOIIECCOB
IIBIKEHILAL.

HeorpeMiieMbIM aTpHOYTOM SKCILTYaTalHH 3JIEKTPOMOOHIIA SIBIISIETCSI
HeOoOXOJHMOCTh MEPHOAMYECKOH 3apadKH aKKYMYJATOPHOH Oarapem, KOTopas 3aHHMaeT MHOTO
BpeMeHH. PellleHHe JaHHOH ITPOOJIEMBI Peal3yeTCs 110 HECKOJIBKHM HaIIPaBIIEHHSIM:

. HOPMAIbHAA 3APAOKA AKKYMYAAMOPHOIUL 0 amapeu (OCYIIEeCTBIIETCS OT OBITOBOH
3JIEKT PHYECKOH CETH MOIITHOCTRIO 3-3.5 KBT, ImperionaraeT ycTaHOBKY Ha 3IIEKTPOMOOIUIE CIIEI[HAIEHOTO
3apSIHOIO YCTPOHCTBA, IMPOAO/LKHTEIIPHOCTE IO TTOJTHOH 3apsSaKH OaTapeH cOCTaBIISeT 8 4acoB),

. YCKOPEeHHAA 3apA0KA AKKYMYJAMopHoil 0 amapeu (TIPOH3BOJHNTCS Ha CITEIHAIbHBIX
CTAHIMSX MOIITHOCTEIO 40 S0 KBT, IPOAOIIKHTEIBHOCTE 3apsaakH 10 80% eMKocTH OatapeH cocTaBiseT 30
MHHYT),

. 3AMEHA PA3PANHCEHHOI AKKYMYIAMOPHOIL 0 amapeu Hd 3apAdiCceHHYIo
o amapero (BRITIOMHAETCS aBTOMATHYECKH Ha CIEeI[HATbHBIX OOMEHHBIX CTAHIHX).

Peammzaips yka3zaHHBIX HallpaBlIeHHI TpeOyeT pa3BHTHSI HH(PPacTPYKTYPHI (3apsSIHBIX H OOMEHHBIX
CTAHIHI, MECT ITapKOBKH), CTaHAAPTH3AIMH TeEXHHYEeCKHX PEIIeHHH, pa3pa00TKH IIpaBHII JJIS ITIOCTABIIHKOB

VCIIVT.

OBOPYJIOBAHHUE I MATEPHAJIBI
1. YyeOHbIe MaKeTHI IIaCCH aBTOMOOHIIA ¢ pa3pe3HbIMH arperaraMi H MeXaHH3MaMH B cOope;
2. YyeOHBIE MAKETHI MEXAHH3MOB, IIPHOOPOB H CHCTEM aBTOMOOHIIA,
3. IImakaTel H cXeMBbI MeXaHH3MORB H CHCTEM aBTOMOOHIIEH
4. O0pas1bl OTAEIBHBIX V3JIOB H AeTallel aBTOMOOHIIEH,
5. KimaccupukalioHHEIe CXEMBL.

YKA3SAHHNA 110 TEXHHKE BE3OITACHOCTHA

M3y4uTs Mephl 0€30IMacCHOCTH B «JIabopaTopHi KOHCTPYKIMH H YCTPOHCTBA aBTOMOOHIIEH) .
SAJTAHU A

1. M3yunTh 001y Kjaaccu(UKANNIO JIETKOBBIX ABTOMOOMJIeil

n ﬁBTOﬁ}’COB 1HO HASHAYCHH 0.

AOKYMEHT NOANUCAH SHTIEH IT0 THITY Ky30Ba H OITMCATh OCHOBHBIE THITBI
SNEKTPOHHOW MOANUCHIO

Ceptudpukar: -~ 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: Websyxosa Tatkbana AneKkcaHapoBHa IX aBTOMOOHIIEH H OXdPdKTCPH30BATh I'PY30BBIC
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6. Wsyurs obIree YCTPOHCTBO aBTOMOOHIIEH.
7. Onucars 00IYIO KOMITOHOBKY aBTOMOOHIIEH.

COJAEPKXAHUE OTUETA
[TncpmeHHas 4acTh (OTYET) COCTOHT H3 CIIEAYIOIIHX ITYHKTOB:
1. Tema nmabopaTopHOH padOTEI
Pazgen
[lens paboTel
CofepKaHHE OTUYETA!

- lath 00my0 KiiaccupuKAIHIO JIETKOBBIX ABTOMOOIIEH 1

ﬂBTOﬁyCOB IHO HASHAYCHHNIO,
- J1aTh KImaccH(PHUKAIIO JTETKOBBIX aBTOMOOIIIEH ITO THITY KY30Ba M OITHCATh  OCHOBHBIE THIIBI

KY30BOB,
- Jlatp oOmyr0 KiIacCH()HKAIIMIO TI'PY30BBIX ABTOMOOHIIEH H OXapaKTepH30BaTh I'PY30BBIE
ITPHIIETIBI M IO YITPHIIEITRI,
- JlaTh KIIacCH(pHKAIHIO aBTOMOOHIIEH ITI0 OCHOBHOMY TEXHHYECKOMY ITapaMeTpy,
- Ormicath IOPSAOK HHAEKCAIIHH aBTOMOOIIFHOI'O ITOABIKHOIO COCTABAa,
- Ormcars o011ee YCTPOHCTBO aBTOMOOHIIEH,
- Ormcath OOIIYIO KOMITOHOBKY aBTOMOOHIIEH.

5. KOHTpPOJIEHEIE BOITPOCEL

6. Ilpakrmueckas pabora

7. BcriomorarebHBIN MaTepHAal

TpebdoBanns K cogepKaHHI0 OTI€TA

OT4YeT TOMKEH COAEP KaTh MOAPOOHOE OIMCAaHHE OTJIEIIBHBIX MEXAHH3MOB H CHCTEM aBTOMOOHIIS.
[IpuBOAHTCS HEOOXOMHUMBIH WIIFOCTPALHOHHEIH MaTepHall B BHAE PHCYHKOB, I'pa(pHKOB H TaOIIHII,
IIOTTOTHSIFOITHH M Pa3bACHSIONII TEKCTOBYIO YaCTh OTUYETA.

OImMCaHNIO KOHCTPYKIIHH TOT'O WIH HHOI'O 3JIEMEHTAa aBTOMOOIIS MIPEAIIECTBYET H3II0KEHHE €I0
Ha3HAUEHHS U CBS3H C OCTAJIBHBIMH Y3JIaMI.

3mecy Ke MOryr OBITh VYKa3zaHbBl aHaJIOrH, IIPHMEHSEMBIE Ha JIPYIHX aBTOMOOHIIIX HX
OTIIHYHTEIIbHEIE OCOOEHHOCTH, HEJOCTATKH H IIPEUMYIIECTRA.

Oco0oe BHHMAHHE VIAEIAeTCSA PasAeily IOCBAIIEHHOMY pa30opkKe H cOOpKe OTAEIbHBIX Y3JIOB.
Moryt OBITH TIPEACTABJIEHBI OCHOBBI OOCTYKHBAHHS H PEMOHTA pPa3OHpacMBIX VY3IIOB, ITPHYHHBEI HX
HEHCIIPABHOCTEH.

HMiomrocTpaliiOHHBIH MaTepHall KelaTelIbHO BBIIOIHATE «OT PYKHY, T. K. 3TO IO3BOISAET CTYIEHTY
IIyUIIe pa3o0paThCsa B KOHCTPYKTHBHBIX OCOOEHHOCTSIX H3YYaeMBIX Y3JI0B.

B 3sakmroyeHHMH 110 KaXaoH padoTe HOKHBEI OBITh CHENaHBl BBEIBOALI O HAJCKHOCTH H
paboTOCITOCOOHOCTH OCHOBHBIX 3IIEMEHTOB H3YYaeMBIX B JaHHOHM padore. Cleayer IOTUEPKHYTh HX
HEJIOCTATKH M JOCTOMHCTBA, 3[ECh K& MOI'YT OBITh CHEIIaHBEI BRIBOIBI H ITPEIJIOKEHUS 00 OCOOEHHOCTSIX
pa300pKH 1 COOPKH OTJIEIEHBIX V3IIOB.

b ol

KOHTPOJIbHBIE BOIIPOCHI

1. Hath 001IYI0 Ki1accupUKaLHIO 3JIEKTPOMOOIIIEH

2. JlaTh K1accH(pHKAI[HIO THOPHIHBIX aBTOMOOHIEH
3. OCHOBHBIMH ITPEHMYVIIECTBAMH SIEKTPOABHIATENS SABIISIOTCS

A Fw -
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3a rocieaurie 100 met IMPHHITHIIHAJIbHaA CXEMdA BJIEEI{TPGMGﬁIIJIH IMPaKTHYCCKH HE ITOMCHAIIACH (pIIC.

1).

THItLIC DaTapon

b.row DAERTRO

TAILLICLIHA ABNATATE T

Taroebie daTapen

Puc. . KOMITOHOBOYHAS cxXema BIIEKTPOMOOHIISA

CHioBasd YCTAaHOBKA COCTOHT M3 TPEX OCHOBHBIX 3IIEMEHTOB. TSTOBBIX BBICOKOBOIBTHBIX
AKKYMYILITOPHBIX OaTapei, OI0Ka VIIpPaBIeHHS H 3IeKTPOABHUraTellss. bioK yIipaBlIeHN, B 3aBHCHMOCTH
OT ITOIOXKEHUS VIIPaBJIIIOIUX OPraHOB BOJHTENIS, PETYIHMPYET ITOAAYY SIEKTPOSHEPIHH OT TSTOBBIX
Oarapell Ha IPHBOJ JIeKTpoABHrarend. IIpH 3aMeqIieHHH aBTOMOOHIIS TIEPEKITIOYAET JABHUTATEIL B
TreHepaTOPHBIN PeXHNM, 00eCIIeYHBas PEKYIIEPAI[HIO0 KHHETHYECKOH SHEPIHH.

B COBpPEMEHHBIX 3IEKTPOMOOIIAX TaKas IIPOCTEHINAsl KOMIIOHOBKA JOIIOMHIETCS Y3II0M 3apsIKH
OaTapeil, JOIMOIHHUTEIbHBIMH HCTOUYHHKAMH ITHTaHH S, 3al[HTHRIMH YCTPOMCTBAMH H T.J1I. (pHC. 2)

L L z x
i ) F
R S S i ‘
1
d R e et o o
1
|

t
—» a0 |-- ? 2 ] —(I:)

[ -

Puc. 2. biok-cxema COBpeMeEHHOI0 IEKTPOMOOHIIS

COBpPEMEHHEBIH 3MTEKTPOMOOHIIF BKIIFOYAET B ceOsa. 1 — 3apgamgHoe YCTPOHCTBO, 2 — YCTPOHCTBO
3AIHTEI, 3 — TATOBYIO AKKYMYIATOPHYIO Oarapero, 4 — OIOK VIIPABIEHHS, 5 — BCIIOMOraTelbHYIO
AKKYMYIIITOPHVIO OaTapero, 6 — CHCTEMY KIHMAT-KOHTPOJIS CalloOHa, / — 3JIEKTPOHHBIH KOHTPOIUIED
BIIEKT POABHUTATEN, 8 — BIEKTPOJBHUIATEND, 9 — MEXAaHHYECKYIO TPAaHCMHUCCHIO, 10 — opraHel yIipaBiIeHH A
aBTOMOOHIIEM; 1] —KoOImeca aBTOMOOHIISL

3apaonoe ycmpoiicmeo. OOecleurMBacT IMOAKIIFOUEHHE BIIEKTPOMOOHISI K  3IEeKTPOCETH,
IpeolOpasyeT TMEepPeMEeHHOe HAaIpsDKEHHE B IIOCTOSHHOE IS 3apsga TSACOBBIX M BCIIOMOTATENIBHBIX

AKKYMYIISITOPHBIX OarapeH.
Yempoiicmeo 3amqumel. BIIOK pelle M TIPeAOXPaHHUTENIEH, KOTOPBhIle BKIIIOUEHBI MEXKIY
AKKVMYIISITOPHOH Oatapeen H ITOTPEOUTETISIMH.

Bcecnomozamenvnaa  akkymynamopHnana oamapea. OOBIYHO HMeeT  HamnpsbkeHHe 12B.
OOecnieynBaeT pabOTy BCIIOMOTaTEIbHBIX YCTPOHCTB ¢ MallbIM ITOTpeClIeHHEM SHEePrHH (OCBETHTEIIbHBIX
IIpHOOPOB, TTaHEIH ITpHOOPOB, CTEKJIOIOABEMHHKOR, 151 T.J.)

AOKYMEHT NOATWCAH geTcsad  mnoTpedureneM ¢ OONIBIIHMM — PacXomoM

| SNEKTPOHHOW NOAMUCHIO | s
' Ceprudukar: - 12000002A633E3D113AD425FB50002000002A6 bIX OaTapell. COCTOMT H3 KOHIMI[HOHEPA H

‘Bhapeney: Llebayxoea TaTtbAHa AnekcaHapoBHa
gL cAmMe 1. ,HJIH YIIPaBJICHIS TAHI OBBIMH
ThI JBHI'ATCIIA H I{p}f'l‘ﬂ]_T_[I[[uI MOMCHT Ha B4l B
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MaKCHMAJIbHBIH TOK. I[JIH STHX I[eleH HCITOJIb3YETCA BHEI{TPGHI{BIﬁ KOHTPOJLUICP JJICKTPOABHIATCIIA,

KOTOPBIH IOIIKeH oOecIleYHBAaTh:
- IJIABHOE PErYIIHPOBAHHE 000pOTOB IIBUTATEIIS;
- PEKYIIEPALIHST SHEPTHH IIpH TOPMOXKEHHH
- 3allHTa OT IIEPETPY30K H IIEpErpeBa;
- peBepc.

Onexkmpodsuzamens. B 53IeKTPOMOOHISIX HCITOIB3YIOTCS BIEKTPOIIPHBOABLI ITOCTOSHHOIO H
IIepeMeHHOI0 TOKa. B IIpHBOJAaX ITOCTOSHHOIO TOKa HMCIIOIB3YIOTCSA TPAJHIIHOHHEIE KOJIIEKTOPHBIE
BIEKTPOJBHTATENN C TIIOCIEAOBATEIIbHBIM BO30yKAeHHeM. OOOpPOTEI PETYIHPYIOTCSI C ITOMOIIBEO
HMITYJIIbCHBIX ITpeoOpa3oBaTellel IIOCTOSHHOIO HaNpsDKEHHS. B OeCKOJUIEKTOPHBIX  JABHTATENISIX
TTOCTOSTHHOT' O TOKa 3HAYHTEIBEHO CHIDKAeTCS He0OXOIHMOCTE B 00 CITYKHBaHHH.
TpexdasHbele aCHHXPOHHBIE JBHTATEIH IIepeMEHHOIO TOKa HeJOPOrH, IPaKTHYEeCKH He HYKIAIOTCSI B
oOcimykuBaHHH. J[II1 HMX VIIpaBIEHHS HYKHBI CIOKHBIE Tpex(dasHble HHBEPTOPBI, (POPMHPYIOIIHE
HaIpsKeHHE TIepeMEHHOH JaCTOTHI.

Mexanuueckana mpancmuccus (NCIIOIb30BaThCSA IIPH HEOOXOAMMOCTH COBMECTHO C HEKOTOPBIMH
BHIAMH 3JI1eKTPOJIBHTATENEH).

2.2.THEPUJHBIE SHEPTETHUYECKHNE YCTAHOBKH ABTOMOBHNJIEHN

2.2. 1. Od1pe cBeIeHHSA 0 THOPHHBIX SHEPreTHYECKHX YCTAHOBKAX

['HOpHIHEIM aBTOMOOHIIEM Ha3bIBAETCSA TPAHCIIOPTHOE CPeCTRO, IPHBOINMOE B JBHKEHHE C
ITOMOIIBIO THOPHIHON CHJIOBOH YCTAHOBKH. OTIIMYHTEILHOH OCOOEHHOCTRIO THOPHIHOH CIJIOBOH
YCTAHOBKH SBJISIETCS HCIIOIB30BAHNE ABYX H O0Iee HCTOUYHHKOB SHEPTHH H COOTBETCTB YEOII[MM HM
IBHTATENEH, IIPeo0pas3VyIOIIX SHEPIHIO B MEXaHYECKVIO padoTy.

Hecmorpsa Ha MHOr00Gpa3He HCTOYHHKOB SHEPTHH (TeIUIOBas SHEPTHs OeH3HHA HIIH JH3eIbHOIO
TOIUINBA, STIEKTPOSHEPIHSL, SHEPrHUA CKATOr0 BO3AYyXa, SHEPIH CKATOr0 CKHKEHHOI'O ra3a, COIMHEYHAs
SHEPTHS, SHEPIHS BeTpa H JIP.) B IIPOMBIIIIIEHHOM MacITade Ha THOPHIHBIX aBTOMOOHIISIX HCITOJIb3YETCS
KOMOHMHAIIM S IBUIAaTESI BHYTPEHHETO CTOPAHNS M 3IEKTPOABHUT ATEIIA.

['TaBHOE IIPEHMMYVIIECTBO THOPHIHOIO aBTOMOOHIIS 3aKIFOUAETCSA B CYIIECTBEHHOM COKpPAaIeHHH
pacxojia TOIUIHBa H BEIOPOCOB BPeJHBIX BEINECTB B aTMOC(EPY, KOTOPOE JTOCTHIAETCS:

¢ cormnacoBaHHOH pabote JIBC H 3JIeKTpOABHIATENS,

¢ IIPHMEHEHHEM aKKYMYIISTOPOB OOIBIIIOH EMKOCTH,

¢ ICIIOIIb30BAHHEM SHEPIHH TOPMOXKEHNSL, T.H. PEKVIIEPATHBHOE TOPMOKEHIE, IIPEOOPA3YIOIIEE

KITHETHYECKYIO SHEPIUIO ABHKEHIS B IIEKTPOSHEPIHIO.

Heo0xomumMo OTMEeTHTB, YTO OONbIIHIL 3(pPeKT 0T THOPHIHBIX aBTOMOOHIIEH HaO Mo JaeTcs IIPH
IBIDKEHHH B TOPOJCKOM ITHKIIE, KOTOPBIH XapaKTepPH3YeTCA YaCTHIMH OCTaHOBKAMH, pabOTOH B PeXHME
XonmocToro xoxa. [Ipu JBHKeHHH C ITOCTOSIHHOH BEICOKOH CKOPOCTBIO (3ar OpOIHBIH IHKII) THOPHIBI HE
TaK 3() () eKTHBHEI.

2.2.2. CxeMbI THOPHIHBIX CHJIOBBIX YCTAHOBOK

B 3aBHCHMOCTH OT XdpPaKTIcpa B3aNMOJA I CTBH S JBHI aTEIIST BHYTPEHHCT'O CI'OPdHHA H
AJICKTPOABHI ATCIIA PA3JIHYAIOT CIICAVIOIIHC CXTMbI I‘IIﬁpILI[I{BIK CIJIOBBIX YCTAHOBOK.: ITOCIICJOBATCIIbHAA,
ITapallUICJIbHaA, ITOCIICAOBAT CIIbHO-ITaPaJIJICIIBEHAA.

I1ocieqoBaTe/ibHAA cXeMa I’Hﬁpﬂ,[[ﬂﬂrﬂ ABTOMOOHJIA

I IpH nmocnenoBaTebHOH CXeMe aBTOMOOHIE ITPHBOIHTICS B ABHKEHHE OT AJIEKTPOIABHI aTCIA.
AOKYMEHT NoanmncAH
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Puc. 3. [IprHImImanpHas cxemMa rHOpHIHOH TTOCIe0BAaTEIBHOH CHIIOBOH YCTaHOBKI.

[Ipu takon cxemMe JIBC HCIIONB3YETCS TOINBKO IS ITPHBOJA I'eHEpaTopa, a BhIpadaTkIBacMas
IIOCTIEHIM SIIEKTPOSHEPTHSA 3apspKaeT aKKYMYIATOPHYIO Oarapero M IMHMTaeT 3JIEKTPOABHIaTellb,
KOTOPBIH M BpaIacT BeAVIIHE Koileca. 23TO H30aBISET OT HEOOXOIMMOCTH B KOPOOKE Iepefad H
CLIEIUIEHHH. [[J1S MOoa3apsaKi aKKyMYIISTOpPa TaKiKE HCIIONIB3VETCSA PEKYIIEPATHBHOE TOPMOKEHHE. CBOE
Ha3BaHHE CXeMa ITOIIYYIIa IIOTOMY, YTO ITOTOK MOIIHOCTH ITOCTVYIIAaeT Ha BeAVIIHE KOIeca, IIPOXOMS P
IIOCIIEIOBATEIIPHEIX  IIpeoOpasoBaHmi. OT MeXaHHYeCKOH 5SHepruH, BeIpabdareiBacmon JIBC B
3JIEKT PHYECKYIO, BEIpa0aThIBAEMYIO TEHEPAaTOPOM, H OISATh B MeXaHHYeCKVIO. [IpH 3TOM YacTh SHEPrUH
Hens30eXHO Tepsaercs. llocimemoraTenbHBIN THOPH ITO3BOJISIET HMCIIONB30BaTh /[BC Mamon MOIIHOCTH,
IIPHYEM OH ITOCTOSIHHO paboraeT B auara3oHe MakcumanbHoro KIIJI, wwinm Xe ero MOXHO COBCEM
OTKIIFOUHTh. [lpn orxmoueHnn JIBC »snekrpoasurarent H  Oarapes B COCTOSHHH OOeCIIeUHTh
HeOOXOMHMMYIO MOIIHOCTh Mg ABHKeHHS. Ilosaromy oM, B oriamune oT /JBC, momxHbl OBITH Oolee
MOIIHBIMH, a, 3HaYHT, OHH HMEIOT H OOIbIIyI0 cTOHMMOCTh. HanOonee s ekTHBHA ITOCIIegOBaTEIbHAS
CXeMa ITpH IBIDKEHHH B PEKHME YaCThIX OCTAHOBOK, TOPMOMKEHHHI M YCKOPEHHH, JBHKEHHH Ha HH3KOH
CKOPOCTH, T.€. B TOpojie. I103TOMY HCITONB3VIOT €€ B TOPOACKHX aBTOOycaxX M APYTHX BHAAX I'OPOIACKOrO
TpaHcriopra. Ilo TakoMy IpHHIMITY padoTaroT Takke OONBIINHE KaphePHBIE CaMOCBAIIEI, T/le HEOOXOIHMO
Iepeaars OOJBINOH KPYTSIIHI MOMEHT Ha KoJleca, H He TPpeOyIOTCS BEICOKHE CKOPOCTH JABHKEHH L.

B ruGpuaHOM aBTOMOOWIE C IIOCIIEAOBATEIILHOH CXEMOH CHIIOBOH YCTAHOBKH, KaK IIPaBHIIO,
IIPENYCMATPHBAETCSA BO3ZMOKHOCTE ITOAKITFOYEHN K SIIEKTPHYECKOH CETH IT0 OKOHYAHWH ITOE3IKH. TaKue
aBTOMOOHIH HOocaT Ha3BaHHe Plug-in Hybrid (7ocnoBHO - nodxknrouaemutii 2ubpud). Peamm3aipisa JaHHOM
(YHKIHH IIpeAlTiojlaraeT HCIIOIb30BAHHE AaKKyMYJISTOPOB VBEIHYEHHOH eMKOCTH (JIHTHIi-HOHHBIE
aKKYMYILSITOPEI ), IIPHBOJHT K COKpPAIIeHHIO HCIT0NIb30BaHHA J|[BC H COOTBETCTBEHHO CHHIKEHHIO BPEIHBIX

BEIOPOCOB.

Volt, Opel Ampera. HMx eme Ha3pBalOT HSIEKTPOMOOHISIMH C
~yBermmueHHBIM paguycoM JeiicTBHA (Extended Range Electric Vehicle,
EREV) OTH aBTOMOOWIH HMMEIOT BO3MOKHOCTh ABHKEHHSI H0 60 KM Ha
BHEDI‘I]II AKKYMVYIISITOPOB H J0 500 KM Ha BSHEPIHMH TeHeparopa,

| NOKYMEHT MOAMMCAH B e JIBC.

SNEKTPOHHOW NOAMUCHLIO
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TOCTHTaeTCs ITyTeM coeAuHeHNHA J[BC, aneKTpoaBHTraTens H KOpoOKH Mepeiad ¢ IIOMOIIBIO
ABTOMATHYECKH YITPABIISIEMBIX MY(]T.

Mex.3neprus 3N.3Heprma

nepeaaua

Puc. 4. IlpyuHuunuaJabHas cxeMa rnapaJiiejibHoi ruo pyIHoi CHJI0BOI
YCTaHOBKH

[Ipn Takom cxeme BeAVIIHEe Koleca IMPHBOASTCS B ABHKeHHE M J[BC, M sieKrpoaBHrareiem
(KOTOpBIM JOMKeH OBITh OOpaTHMEBEIM, T.e. MOXKET pa0oTraTh B KadyecTBe TIeHeparopa). I HX
COITIACOBAHHON IMapa/UIElIbHOH PpadOTEl HCIIONB3YETCSA KOMIIBIOTEPHOE VIIpaBlieHHe. IIpu sToM
COXpaHSETCS HeOOXOMMMOCTh B OOBIYHOH TPAaHCMHCCHH, M JBHraTer0 IPHXOAUTCSA padoTark B
Hea( (P eKTHBHBIX IePeXOJHBIX pekHMax. MOMeHT, MOCTYITAFOIIHH OT ABYX HCTOYHHKOB, pPacIIpeJesaeTcs
B 3aBHCHMOCTH OT YCJIOBHI JBH)KEHHS: B IIEPEXOHBIX pekKHMax (cTapT, ycKopeHHe) B momorns JBC
ITOAKIIFOYAETCS AIEKTPOJABHIATEND, @ B YCTOSBIIHXCS PeXKHMaxX H ITPH TOPMOKEHHH OH padoTaeT Kak
reHepaTop, 3apsokas akKyMynarop. Takum obpa3oM, B ITapalUIelIbHEIX THOpHAaxX OONBINYIO 4YacTh
BpeMeHH paboraet /IBC, a anekTpoaBHrareb HCIIONB3YETCS IS IIOMOIIM eMy. ITo3ToMYy ImapaniebHbIe
THOPHALI  MOI'YT  HCIIOIB30BaTh MEHBINYIO aKKYMYIIATOPHYIO Oarapero, II0 CpPpaBHEHHIO C
rmociaeoBaTebHEIMUA. Tak kKak J/[BC HemocpeACTBEHHO CBS3aH C KOJIECaMH, TO M ITOTEPH MOIIHOCTH
3HAYHTEIILHO MEHEIIE, YEM B IIOCIIEAOBATEIRHOM THOpHae. [logqoOHass KOHCTPYKIMHS JOCTaTOYHO IIPOCTa,
HO ee HeJOCTAaTKOM SBJISIeTCS TO, UTO oOpaTHmMast MaIlliHHa ITaparieIbHOH THOPHIHONH CIUIOBOH YCTaHOBKH
HE MOXKET OJHOBPEMEHHO IIPHBOIHTE B ABIKEHHE KoOjleca M 3apsokarhk Oartapero. Takue YCTaHOBKH
3(p(eKTHBHEI Ha ImOcce, HO Mano3(p(eKTHBHEI B ropoje. HecMoTps Ha IPOCTOTY pealH3allHH >TOMH
CXEMBI, OHA HE IIO3BOISET 3HAUHTEIBHO VIVUIIMTE KaK O3KOJIOTHYECKHE IIapaMETPhl, TaK U
a(pdexTHBHOCTE Henoab30BaHHI J[BC.

['uGpHaHeIe aBTOMOOHIIN, HCITONB3VIOIHE IMapallIeIbHYIO cXeMy, Hocar HaseaHHe Mild Hybrid
(IIOCIIOBHO - yMepeHHslii 21bpiid). B HHX HCIIONB3yeTCSA AIEeKTPOABHTATEIh MAIIOH MOITHOCTH (TIOPSJIKa
20 xBT), KOTOpHIHI oOecIleynBacT, KakK IIPaBIIIO, JOIIOIHHTEIbHYIO MOIIHOCTh IIPH YCKOPEeHHH
aBTOMOOHIIL. B OOJNBIIMHCTBE KOHCTPYKIMH 3IEKTPOABHIATENIL, PACIIONOXKEeHHBI Mexay JBC wu

_‘I{ﬂpﬂﬁmﬁ Iepeaay, BEIIOIHIET TakKKe (PYHKIHIO cTapTepa H reHepaTopa.
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ANEKTPOHHOM MOANUCHIO ht, Honda Civic Hybrid, BMW Active Hybnd 7,

Ceptudmkar: 12000002A633E3D113AD425FBS0002000002A6 H‘_’y‘bl‘iCL H}J’Uﬂdﬂi Elantra Hybrid. HIIGHEPGM B
BEnapeneu. Lebayxoea TatesaHa AnekcaHOpoBHA

rca Honda u ee cucrema Integrated Motor Assist,

h,ﬂeﬁcramenem ¢ 20.08.2021 no 20.08.2022 TPHPOBAHHBIF TOMOIITHHK JABHTATETLS).

[Ipu padote cucremel IMA MOJKHO BBIJEIIHTE CIIEAVIOIIHE XapaKTEPHEIE PEKIIMBIL



PaGora ot JIBC ¢ omHOBpeMEHHOH 3apsSAKOH aKKYMYIISITOpPa OT 3JIEKTPOABHIATENS B PEKHME

1. PaGora oT 31IeKTpoaBUTaTENLS.
2. CoMecTtHag padora JIBC H aeKTpOaBHIATENLS.
3.
reHeparopa.
4, 3apsaka akKyMVILITOPHOH OaTapeH B pekiMe

PEKYIIEPaTHBHOI'O TOPMOKEHH A,

IlocoieqoBar CJABbHO-MTAPAJLIC/IBHAH CXCMA I’I*Iﬁpl*l,[[l—lﬂrﬂ ABTOMOOHIA

Puc. 5. HpHHL[HHHaHbHaH CXCMa IIOCJICJOBAT

€JIbHO-IIapasuIeIbHO M rnOpUIHON CIJIOBOI

YCTAaHOBKIH
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Puc. 5. KoHCTpyKTHBHASA cxeMa THOPHIHOMH cHIoBOH ycTaHOBKH Lexus RX400h ¢
ITOCIIEIOBATE L HO-TTAPAJUIEIILHBIM ITPHBOIOM

[OKYMEHT MOAMMCAH
3NEKTPOHHOM MOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

ebayxora TateaHa AneKkcaHapoBHa

I: CepTudukar:
/Bnapeneu;
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A

remMa Hybrid Synergy Dnive (HSD) oObemuHSIeT B

CXEMY IIapallJIelIbHOH THOPHIHON VYCTaHOBKH

IHOCTH (IUTaHeTapHBIM MeXaHH3M). B pesymbrate

I‘IIﬁpILI[El' aBTOMOOHIIb TpOracTcia H ABHIKCTCA Ha

JKHX CKOPOCTAX H IIPH ABHMKCHIH C ITIOCTOSIHH OH

CKopocTero Topkmovaercsa JIBC. HpH BBICOKHX Harpy3kaxX (yCKOpeHHe, ABH)KEHHE B TOpYy H T.II.)



AIIEKTPOABHTATENb JOIIOIHHTEILHO IIOMIIHTEIBAETCS OT aKKyMyJIIropa T.e. THOpHI paloTaeT Kak
MapayUlelIbHBIN.  braarogapsd  HaIWM4YMIO  OTACIBHOIO  TeHeparopa,  3apshkaroiero  Garapero,
BJIEKTPOABHUTATENL HCIIONB3YeTCS TOJBKO IS IIPHBOAA KOIEC M IIPH PEKYIIEPAaTHBHOM TOPMOKEHHH.
[ImaHeTapHEIIT MeXaHH3M IIepedacT YacTh MoITHOCTH J[BC Ha Kojleca, a OCTaJIbHVIO YaCcTh Ha I'eHepaTop,
KOTOPBII OO0 ITHTAET 3JIEKTPOABHT ATENID, JIHOO0 3apspKacT 6arapero. KOMITBIOTEpHAA CHCTEMA ITOCTOSHHO
PEryIHMpyeT IOoAauyy MOIIMHOCTH OT O0OHX HCTOYHHKOB SHEPIHMH JJIS ONTHMAIbHOH AKCIUIyaTallHH ITPH
TIOOBIX  YCIIOBHSIX JBIKeHHSI. B  »sToM THrie ruOpuga OONBIIVIO 4YacTh BpeMeHH padoTaer
sIeKTpoABHraTelb, a JIBC mncrmonmb3yeTcs TOIBKO B HaHOollee 3((PeKTHBHBIX pekuMax. [losTomy ero
MOII[HOCTh MOJKET OBITH HIJKE, UEM B ITaPAIIIETILHOM THOPHIIE.

Aenutensb
MOLLHOCTH

MNenwepatop &
Craprep IN.MOTOP

Puc. 6. OOr1it BHI CHIOBOrO arperara ¢ IoclieaoBaTeIbHO-ITaparlyIeIbHON CXEMOH THOPHIHOIO
npuBoza (Kommanmsa Toyota)

K HemocTtarkaM ITOCIIEMOBATEIILHO- ITAPAIUIEIBHOIO THOpHAA CIIEAYET OTHECTH OOJIee BBICOKYIO
CTOMMOCTB, B BHAY TOI'O, UTO OH HYKIAETCS B OTJAEIILHOM reHepaTope, OombIineM Oinoke OaTapei, H donee
ITPOH3BOAHUTEIILHON H CIIOKHOH KOMITBIOTEPHOH CHCTEME YITPABIEHH .

Cucrema HSD ycraHoBimmBaeTcsS Ha X3TuOeke Toyota Prius, cemaHe Om3Hec-kKimacca Camry,
BcemopokHHKaxX Lexus RX400h, Toyota Highlander Hybrid, Harmrier Hybnid, criopruBHOM cemane Lexus
GS 450h m aBTomMoOmne Jmokc-kKimacca — Lexus LS 600h. Hoy-xay kxommanmn Toiora KyIIEHO
xonmaHHsSMH ©opa u HuccaH M mcrnons3oBaHo IpH co3fgaHHH Ford Escape Hybnd m Nissan Altima
Hybrid. Toyota Prius mumupyeT 1mo mpogakaM cpeIH BceX THOpHAOB. Pacxom OeH3MHa B ropoje
coctarinsgeT 4 n1 Ha 100 kM mmpobera. OTo IEPBBEIH aBTOMOOHIIb, YV KOTOPOro IoTpediIeHHe TOILIHBA ITPH
IBIDKEHHH B T'OPOJE MeEHbIIEe, yeM Ha Inocce. Ha IlapuxckoMm asTocanoHe 2008 Owl1a IpefcTaBlIeHa
mozens puyc plug-in hybrid.

[Ipn  1ocimemoBarelbHO-TIAPAUIEILHON  CXEMEe  JABHraTellb  BHYTPEHHErO  CrOpaHHS |
AIIEKTPOJABHUTATENIL COESMUHEHBI 4Yepe3 IIMaHeTapHBIH PeAVKTOp. [IpH 3TOM MOIIMHOCTE KakKIOI'0 H3
IBHTATEJIEH MOXKET IIepelaBaThCa Ha BEAVINHE KOjleca OQHOBPEMEHHO B cooTHoIeHHH OoT 0 1o 100% or
HOMMHAILHOH MOIITHOCTH. B OTIHYHE OT ITapaJIe]IBHOH CXEMBI B IIOCIIELOBATElILHO-TIAPATIIEIHLHYIO
cxemy J00aBJIeH T'eHepaT op, 00eCIIeUHBAIOIIHH SHEPIHEH padoTy 3JIEKTPOABHI aTE IS

['nOpHuaHbIE aBTOMOOHIIH, HCITOJIb 3VIOIIHE TIIOCIIEIOBATEIILHO-
napamielbHyIo cxeMy, HocaT Ha3BaHHe Full Hybrid(mocnoBHO - nonwbiii
Weubpit0). M3BeCTHBIMH ITIOJIHBEIMH THOpHAAMH SBJISIOTCS aBTOMOOHIH

AOKYMEHT NoanncAH ) :

SNEKTPOHHOM MOAMCHIO X 450h, uFGI‘d Escape Hybnid. B 3ToM cermeHre

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 "OMOOIUIEH TOCTIOACTBYET KoMIaHHA loyota n ee
Bnapeneu: LWebayxoea TatbAaHa AneKkcaHaposHa gy Drive, HSD.

. HOBKa cHcreMel HSD mpexcraemsger coGom
Aeiricteutenex: ¢ 20.08.2021 no 20.08.2022 | -
kik ki ki speini€TO  CTOpaHMS  (COeTHHEHHBIM C  BOJHIIOM



IUIAHETAPHOTO PeAYKTOpa), MeKTPOABHIATelIb (COeQHHEHHBIH ¢ KOPOHHOH INeCTepHEH IUIaHeTapHOIO
pelyKTOpa), reHepaTop (CoeJHHEHHBIH ¢ COTHEYHOH IIeCTepPHEH TTIaHETaAPHOIO PEAYKTOPa).
B paGote cucremsl Hybrid Synergy Drive BeIIETSIOTCS CIIEAYIONTHE PEKIIMBI:

1. Pexym snekrpomMoOHIIs, mpH KoTopoM J|BC BEIKIIFOUEH, a aKKYMYVYIIITOpHAS Oarapes ITHTAeT
3JIEKT POABHUT ATEND.

2. PexyM IBHKeHH S ¢ TIOCTOSHHOI (KpeHcepcKoil) CKOPOCTRIO, IIPH KOTOPOM MOIITHOCTh OT J[BC
pacIpeIenseTcs MeX Iy BEAYIIMMH KOJIECAMH H F'€HePaTOpOM. I 'eHepaTop B CBOKO OUepelb
ITHTAET 3JIEKTPOBHI aTENIb, MOIITHOCTE KOTOPOI'0 CYMMHpPVETCS ¢ MOIITHOCTRIO JIBC. [1pH
HEOOXOMHMOCTH ITPOH3BOMNUTCS 3apsjiKa aKKyMYIISTOPHOH OaTapen.

3. @DopcHpOBaHHBIH peKHUM, ITPH KOoTOopoM K JIBC rpHcoeAHHSIETCS 3IeKTPOABHI aTEIb,
ITHTAIOIIMICS OT aKKYMYIISATOPHOH OaTapeH, o0eCIeunBas HMITYIILC MOIIHOCTH.

4. DKOHOMHYHBIH PeKHM, IIPH KOTOPOM aKKYMYIISATOPHAS Oarapes IMTAET reHepaTop. I'eHepaTop
IpeodpasyeT 3JIEKTPHYECKYIO SHEPTHIO B MEXAaHHYECKYIO, 3aMe s Bpaternue JBC. IIpu sToMm
KPYTAIINH MOMEHT JBHUTATES HE YMEHBINAETCS, a JOCTHTAETCA TOIUIHBHAS SKOHOMHYHOCTb.

5. PexuM TOpMOKEHHNS, ITPH KOTOPOM 3JIEKTPOABHIaTENb paboTacT KaK reHepaTop, a
3JIEKT POSHEPTHS HCIIONIB3YETCS ITIS BPAI[EHHS COITHEYHOH IIECTEPHH B ITPOTHBOIIOJIOKHYIO
CTOPOHY, 3aMEJIISIA CKOPOCTh JIBHKEHH ST aBTOMOOHIISL.

6. PexuM 3apsaKH akKyMYJISTOpa, OCYIIECTBIISIOIHICS ¢ IToMoIpo J[BC u reHeparopa.

OodopyaoBanHe N HAIJIAAHbIE MOCOOHA

1. Cnaiael K MyJIbTHMEIMITHOMY IIPOEKTOPY: « DNMEKTPHYECKHE SHEPTETHYECKHE YCTaHOBKH
aBTOMOOHIIENY, «] HOPHIAHBIE SHEPreTHUECKHE YCTAHOBKH aBTOMOOHIIEH Y.

2 Jlureparypa

Mycaemsann 1.1., CeicoeB JI.K., 1laBieHko E.A. DBuepretnueckme ycraHosku
TPAHCIIOPTHRIX CPeACTB MeTommyecKoe IToco0He IS MPOBEAeHIS 1a00paTOPHBIX 3aHATHIL CTYAEHTaMIL
HarpaBiIeHH S IToAroToBKH 43.03.01 - Cepsuc (IIpodmns nmoaroroBku — CepBHC TPaHCIIOPTHBIX CPeJICTB).
[Iaruropck: Oumian CKOY Br. Ilaruropcke, 2016. - 146 c.

MBanos A.M., ComHieB A H., 'aescxit B.B. u 1p. OCHOBBEI KOHCTPYKIIHH aBTOMOOWISL. — M: OO0
« KHI>KHOE H31aTeNnbCTBO «3a pyremM», 2005, — 336 c.
ONeKTPOMOOHTH. OINeKTPOHHEIN pecypc: http://fs.nashaucheba.ru/docs/302/index-
2672.html?page=15
Yro takoe I'mbpua? SneKTpoHHBIH pecypce: http:// www.drive2.ru/b/1703296/

ITopagok BbIMOJIHEHH A PA0OTHI

1. U3y4uTh YCTPOHCTBO H IIPHHIAIL Pa0OTHI 3IIEKTPOMOOIIISL

2. U3yuuTh YCTPOHCTBO H IIPHHIMIL paboThl THOPHIAHOH ITOCIEL0BATEIFHOH CIJIOBOH YCTAHOBKH.

3. U3y4uuTh YCTPOHCTBO H IIPHHIIMIL paOb0Thl THOPHAHOM ITapalyIEIbHOH CHIIOBOH YCTAaHOBKH.

4. N3y4nTE YCTPOHCTBO M IIPHHIMIT PadOTEl THOPHAHOM IIOCIIEA0BATEIFHO-TIApallIeIbHOH
CHIIOBOM YCTaHOBKH.

AOKYMEHT NoanmncAH
| SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
| 1HOBKH BHEI{TPGM(}ﬁHJIH.

3. BEMepTHTE IIPHHIMITHAILHYIO CXeMY THOPHIHOH ITOCIIEA0BATEIbHOHN CIUIOBOH YCTAHOBKH H OITHCATh
ee OCOOEHHOCTH.



4. BEMEPTHTH MIPHHIHITHAIILHYIO CXeMy THOPHIHOH ITapasiie/IbHONH CHIIOBOH YCTAaHOBKH H OITICATh €€
OCOOEHHOCTH.

5. BEMepTHTE MPHHIIMITHAIBLHYIO CXeMY THOPHIHOH ITOCIIEN0BATEILHO-TIAPAIIIEIEHON CHIIOBOH
YCTAaHOBKH H OITHCATh €€ 0COOEHHOCTH.
6. CocTaBUTE OTYET O paboTe B COOTBETCTBHH C IT.II. 1 — 5, JaTh OTBETHI HAa KOHTPOJIBHEIE BOITPOCHI.

KﬂHTpﬂ.}]thIE BOIIPOCHIL.

1. Kakiie OCHOBHEBIE Y3JIBI BXOAST B 3IIEKTPOMOOIIIE?

2. KakoBa poip 3MEKTPOHHOr 0 KOHTPOIIEPA 3IIEKTPOABHIATENS 3IIEKTPOMOOHIIS?

3. Kakoe rimaBHOe IMPeHMYILECTBO THOPHIHOIO aBTOMOOHIA?

4. KakoBa OTJIHUHTEIbHAS OCOOEHHOCTh aBTOMOOHIIbHOH THOPHIHOH CHJIOBOH YCTAHOBKH?

5. Uem oObscHSeTCS mydas 3p peKTHBHOCTh paboThl THOPHIHOMH ITOCTIeJOBATEIbHOH CHIIOBOMH
YCTAaHOBKH B YCIIOBHSX ABHKEHHS II0 TOPOAY?

6. UeMm o0BsCHAeTCA myurnas 3¢ (peKTHBHOCTh padO0THl THOPHIHOMH ITapaljelIbHOH CHIIOBOMH
YCTAHOBKH B YVCIIOBHSIX JBHKEHHS 110 IIOCCE?

7. UeM 0o0BsIcHSeTCS Xopornas 3¢ @] eKTHBHOCTh Pab0Thl THOPHIHOH ITapauie IbHOH CHIIOBOH
YCTAHOBKH B YVCIIOBHSIX JIBHKEHIS H 110 TOPOY, H II0 I1occe?

8. KaKkoBBI OCHOBHEBIE PEKHMEBI Pa0OTH aBTOMOOHIFHOH THOPHIHOH TTapaUIEIbHON CHIIOBOH
YCTAaHOBKH?

9. KakoBBI OCHOBHBIE PEKHMBI Pa0OTE aBTOMOOIIBHOH THOPHIHOH ITOCIIeOBATEILHO-
IaparuIelIbHOH CHIIOBOH YCTAaHOBKH ?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Janarue J.

Tema: «O0miee yCTpolcTBO H NPHHIIMII PA0OTHI TPAHCMHCCHH JIEKT POMOOHIEH H
rHOPHIHBIX ABTOMOOHJIEH >

Ilenb 3aHATHA — H3YYHTh YCTPOHCTBO KHHEMAaTHYECKHE CXEMBI H IIPHHI[HII JIeHCTBHSA
pa3gaTOYHBIX KOPOOOK H KOPOOOK Iepefiad Pa3IHYHBIX KOHCTPYKIHI.

TEOPETHUYECKAY YHACTD

OINeKTpOoJABHIaTeNnb (TSCOBBIM 3JIEKTPOMOTOpP, [ABHraTellb Ha DBIEKTPOTSTe) — MOTOP, KOTOPBIH
yCTAHABJIMBAETCA Ha TEKTPOTPAHCIIOPT U THOPHIHEIE aBTOMOOIIIH. Y 3JIEKTPOMOOIIIEH AIIEKTPOIBUIATENID
— EIHHCTBEHHBIN ABHUTATEL. Y THOPHIHBIX ABTOMOOWIEH 3IIEKTPOJBHUIATENIL PAabOTAaeT B TaHIEME C
IBHUTATEIIEM BHYTPEHHETO CrOpaHusa. B 3aBHCHMOCTH OT BEIOPAHHOIO peKHMa padoThl H CXEMBI aBTOMOOHIIS
BKIIFOYAETCS MEKTPOMOTOP, OEH3HHOBBIN JBHUTATEIh HIIH JIBA JBUTATEIS OJJHOBPEMEHHO.

[Io mmaHaM MHOTHMX aBTOKOHIIEPHOB — HMEHHO 3a TATOBBIM JABHTaTelIeM JUIS SIEKTPOMOOIIS —
Oynymiee. Tak H3BECTHO, UTO B IJIaHE Pa3BHTHA H3BeCcTHOr o ruranrta Bentley Motors 3HaunTCs, uyTo K 2030-
My TOQY KOMIIAaHHS IIOJIHOCTBIO TpaHC(OPMHPYETCS B IIPOH3BOJHTENS »lIeKTpoaBToMoOmiIen. Ha
AIEKTPOJIBHTATENHN CTAaBKH TAKXKe JeIaloT TaKHe H3BECTHbIe HAa BECh MHP KOMIIaHHH, Kak Nissan, Volvo,
Aston Martin.

TeHJIeHIMN TaKOBBI, YTO B MAaCCOBOM ITPOM3BOJICTBE CeHYac OOJBIINE TIPEACTABIEHBI JIETKOBBIE
BIEKTPOMOCHIH H TOPOJACKOH AIIEKTPOTPAaHCIIOPT (COITIacHO IUIaHaM, B PsJie TaKHX CTPaH Kak, K IIPHMEDY,
Opanipsa 1 Hopeermg B 2025-2030-m 1T. aBTOOYCHI B ropomax OyAyT ITIOIHOCTBIO 3aMEHEHBI Ha
BIEKT POTPAHCIIOPT).

Ho 4yBCTByeTCA HHTEpeC M K YCTAHOBKE SIIEKTPOMOTOPOB Ha TIPY30BOH TpaHCHOPT. OCoOEHHO
BIEKTPOJIBHT ATEIH HHTEPECHBI IIPOH3BOIHTENSM IOPOJCKHX Pa3BO3HBIX ()YPrOHOB, TEPMHHAJIBHBIX TSrayeit
1 KOMMYHAJIbHEIX IPY30BHKOB.

Ha Bech MHpP yKe XOpPONIIO H3BECTEH CeJEIbHBIH TArady KaIlloOTHOro THHa Tesla Semi, B
KOMMYHAJIbHOM XO03sHcTBe CIIIA aKTHBHO He IIEPBBIM I'OJ HCIIONB3VIOT MycopoBOo3bl PETERBILT Ha
AIEKTPOTSTe, B EBPOCOIO3€ BO3pacTaeT HHTEPEC K CeJelIbHOMY TArady ¢ 3JIeKTpojaBHrarenemM Emoss Mobile
Systems B.V. 1 Renault Trucks —pa3Bo3HoMYy aBTOMOOHIIFO JJI ITPOJIYKTOB.

Ha 1mocTcoBeTcKOM ITpOCTpaHCTBE CBOH KOMMEPUYECKHH 3IEKTPOTPAHCIIOPT IMOKA TOIMBKO HAYMHAET
MOSBIISATHECS, HO VK€ aKTHBHO TOBOPAT Ipo Tpy3oBHK MAS3-4381E0 (Ha rpy3oBHKe YCTaHOBIIEH
ACHHXPOHHBIN TSTOBBIH HSIeKTPOABHTaTelIb MoIMHOCTRIO 70 kBT (95 1.c.), OpHEHTHpPOBaHHBIH Ha
TPaHCIIOPTHPOBKY I'PY30B B UepTe IOpoja, H BIEKTPOrPY30BHK Moskva OIMBITHO-KOHCTPYKTOPCKOIO OKOPO
Drive Electro (rmaBHoe Ha3zHaueHHe - JJOcTaBKa TOBAapOB B Mara3HHbI). He 3a ropaMm BpeMs, KOrja 3TOT
KOMMEPUYECKHII TPaHCIIOPT C  3NeKTpoMoropaMu  Oyaer aKTHBHO BOCTpeOOBaH  aBTOIIApKaMIL,
TTOTHCTHYECKHMH I[EHTPAMH, TIPeIITPHTH SIMH.

Tarxoke, 6e3yCIIOBHO, JIaBHO, KaK JAaHHOCTh MBI IIPHHHMAEM, YTO Ha 3IEKTPOABHTATEIIE PabOTaroT
TpaMBaH, TPOIIEHOYCHI, ITOTPY3UYHKH Ha CKIIaJaX H JIOKOMOTHBBI. TpéxgasHBIil aCHHXPOHHEIN JIBHTATEIIb
IIOMOT'aeT JBUIATHCS Ha JABHO ITOMFOOHBIIIX CA IToe3tax «JlacToukay H «CaricaHy.

[ IpuHIfIT paboTel
= e
NORYMEHT NOANNGAH s OCHOBAaH Ha Ipeo0pa3OBaHMUHU 3IEKTPOIHEPIHH B
] SNEKTPOHHOW NMOANUCHBIO IKH ITpeoO0pa30BaHHS SHEPTHH — CTATOP H POTOP.
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapened: Lebayxoea TatbaHa AnekcaHapoBHa
KY pOTOpa.
Nencreutened: ¢ 20.08.2021 no 20.08.2022 _
L EQ3HHKaST Bpallalo I MOMSHT.

2. PoTop HauMHAET ABHIaThCSI.



HarmnsaHas cxemMa JBHIraTelsl SHEKTPGMﬂﬁPﬂIH B CHCTEMCEC JJICKTPOIIPHBOAA ITPEACTABJICHA HITKE.
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BaxxHast o0co0eHHOCTh KIIACCHUECKOro JSIIeKTpoKapa — OTCYTCTBHe JH(pQepeHIHana, KOpOoOKH
repegay, IepefaTOYHbIX YCTPOHCTB C INECTEPEHKAMI. SHEPIHS OT 3JIEKTPOMOTOpa ITOCTVIIAeT IPSMO Ha
KOJIeca.

bes KopoOKH repesad — M OONBIIMHCTBO «THOPHIAOBY ¢ ajekTpoasurareineM u JIBC. MckimoueHne —
«THOPHIBI» C MMApaJUIEIbHOH CXEMOH IepeJadyl Ha Kolnéca KPYTAIIEro MOMeHTa. K Hel MBI eIll€é BEpHEMCS B
5TOH CTaThe B pasJelle, ITOCBIAIIEHHOM IHOPHIHEIM aBTOMOOHIISIM.

[ IpHHIIT paOOTEI JTIF000r0 AIEKTPOABHIATENS Oa3HpPyeTCs Ha IIpolleccaxX B3aHMHOI'O IPHTSDKEHH S H
OTTAJIKHBAHISI ITOIIOCOB MAarHUTOB HA POTOPE H cTarope. IBHKeHHE OCYIIECTBIISIETCS IO A CTBHEM
CaMOI'0 MAarHHTHOI'O ITOJIS H HHEPIHH.

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa
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Y CTPOHCTBO
[IpH ormicaHmu IMpHHIHIIA Pa0OTHL AIEKTPOABUTATENSL, YiKe OBUIO YIIOMSHYTO, YTO I'TIaBHBIE
KOMITOHEHTBI JIBHTATEIIS MEKTPOMOOHIISI— POTOP H CTATOpP.
POTOp —3TO BpalljaroIHIicsd KOMIIOHEHT JBHIATENISL.
1. CraTop HaXOQUTCS B HETIOABHKHOM COCTOSHIH. OH OTBETCTBEHEH 3a CO3JaHIE
HETIOABHKHOI'O MATHHTHOI'O TTOJISL.
Potop

Kiraccryeckuii porop aBTOMOOHISI COCTOHT M3 CepAeYHHKAa, OOMOTKH H Bajla. ¥ HEKOTOPBIX
3JIEKTPOJABHIATEIIEH B COCTAB POTOPA TaKKe BXOIHUT KOJUIEKTOP.

CepIeyHHK — 3TO METAIINYEeCKHH CTep)KEeHb, Ha IepH(epHH KOTOPOIO pacIiojlaracTcs OOMOTKA.
HemocpeacTBeHHO Yepes CepAcYHHK IIPOHCXOAHT 3aMBIKAHHEe MArHHTHOH IEIMH 3JIEKTPOABHIATENS.
CepliedYHHK H3TOTABIHBAETCS H3 CTAIbHBIX INIACTHH KPYIIIoH (popMel. 1o CTPYKType IMOXOK Ha CIIOEHBIH
nmupor. IIpu IpOH3BOJACTBE CEPASYHHKOB HCIIONB3YVIOT H3OIHPOBAHHBIE JIMCTHI CTAIM C ITPHCAJIKaMH
KpeMHHsSI. B srom cinydae olecrniedeHbl yeenumueHHe KIIJ[ snexrpomsurarernsi, HaHMEHBIIHME VIEIbHEIE
IIOTEPH B METAIUIEe Ha €QHHHIIY MAacChl, CHIDKEHHE BEIHYNHEI pasMarHHYHBAIOIIX BHXPEBEIX TOKOB (DYKO,
KOTOPBIE BO3HHKAIOT HM3-3a IIepeMarHHYHBAaHHS CepAcyHIKa. Ha TIOBEepXHOCTH CepAcYHHKA ECTh
IIPOJOJILHEIE Bam — METalUIHYeCKHIT CTEPXKEHb, KOTOPBIH HEIIOCPEICTBEHHO IEPENAET BPAINAFOINII IIa3EI.
Yepes HUX ITPOKIaAbIBAETCS OOMOTKA.

C MOMEHT. TaKKe H3rOoTaBIMBAETCS M3 3JIEKTPOTEXHHYECKOH cTaiaH. CIIYyKHT OCHOBOH IS
HacaXMBaHH cepaeyHnka. Ha KoHI[aX Bana ecTh pe3bOa, BRBIEMKH IO IECTEPEHKH, ITOMIIMITHHKH KaueHHS,
IIIKHBEI.

. Komekrop — OJI0K, Kpelsmpiica Ha Bainy. lIpeacrasnsger coOOH CHCTEMY MEIHBIX IIJIACTHH.
M3ompoean or Bama. CIYVKHT BBIIPSIMHTEIIEM IIEPEMEHHOIO TOKa, IIEPEeKIIIoYareieM-aBTOMaTOM
HaITpaBJIEHH S TOKa (B 3aBHCHMOCTH OT BHA 3JIeKTPOJBHI aTEIA).

CraTop (MHIYKTOP)

CTaTtop COCTOMT M3 CTAHHHBI, CEPASYHHKA H OOMOTKH:

CraHIHa cTaropa — KopIiryc craropa. Kak ImpaBiuio, KOpIryc OBIBAaeT alFOMHHHEBBIM IIH YYTYHHEIM.

AJTFOMHHHEBBIE CTAHMHEI ITOITYIIPHEL YV 3IIEKTPOABUTATENEH JIETKOBEIX aBTO, YYTYHHBIE — YV CIIEL[TEXHHKI,
KOTOpas BBIHYXKIcHa padoTaTh B YCIOBHSX BBEICOKOH BHOparmu. CTaHHMHA CIVKHT O0a30H KperUuleHHS
OCHOBHBIX H JJOOABOYHBIX ITOIFOCOB.

Y r“ﬂﬁ'lTE.TTTTTTT.I' T T AT TTTITIT
= e T Sraropa EisRaiyl H3 TIPOMINIHPOBAHHEIX CTaJIbHEIX JIHCTOB.
NOKYMEHT NMOAnncAH LH'HP p (1) Ip
JNEKTPOHHOW NOANMACHIO )JKEH ITa3dMH JUIA OOMOTKH.
Ceptudcmkar: 12000002A633E3D 113AD425FB5S0002000002A6 1 IIOTOK. HPH IIEPECEYEHHH ITPOBOJHHKOB pPOTOpa
Bnapeneu; lllebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
BHasl



DOIeKTpOABHTATENIN KIAaCCHPHIMPYIOT II0 THITY ITHTaHHSA IIPHBOAA, KOHCTPYKIIMH IETOYHO-
KOIUIEKTOPHOTO Y3714, KOIMYECTBY (pa3 JJIS 3aITHThIBAaHHT:

[Io THITY ITHTAaHNHSI IIPHBOAA. Y CTPOMCTBA JEISITCSI Ha MOTOPHI IEPEMEHHOIO M ITOCTOSHHOI'O TOKA.
JIBHTaTeH IIOCTOSHHOI'O TOKA CITOCOOHEBI O0ecIeyrTh §olee TOUHYIO H IUIABHYIO PErYIIMPOBKY O00OPOTOBR,
BeicOkHH KIIJ[. JIBHraremm mepeMeHHOIO TOKa BRIPYYAarOT, KOIJa BaKHa BEICOKAS Ieperpy30ouHas
CITOCOOHOCTh. OTO YIAUHBIH BapHaAHT IS ITOABEMHO-TPAHCIIOPTHRIX MAIIMH. BIlpoueM, CVIIECTBYIOT H
VHHBEPCaIbHBIE MOTOPHI, KOTOPBIE (PYHKITHOHHPYIOT OT IIePeMEeHHOI0 H ITOCTOSHHOI'O TOKA.

[0 KOHCTPYKIIH IIETOYHO-KOIJIEKTOPHOI'O y371a. BEITycKarTcsa GeCKOIUIEKTOPHBIE H KOIUIEKT OPHBIE
MOTOPEL. beCKOIUIEKTOpHBIN MOTOpP padoraeT 3a CYET ABIKEHHS POTOpa C IIOCTOSHHBIM MAarHHTOM. Y
KOHCTPYKIIHH HET I[eTOYHO-KOIUIEKTOPHOI'O y31a. PeleHne olecrieynBaeT JOCTOHHBIN KPYTSAIIHI MOMEHT,
IIMHMPOKHUI AHAaIla30H CKopocTeH M BhICOKMI KIIJI. BaxxHple mpenmyiecTBa OeCKOIJIEKTOPHOIO MOTOpa —
HaJIE’KHOCTh, CITOCOOHOCTh K CAMOCHHXPOHH3AL[HH, BO3MOKHOCTh IIOMIIHTHEIBATHCS IIPH IIepPeEMEHHOM
HaITpsoKeHHH. Pecype 0eCKOIUIEKTOPHOIO MOTOPa OrpaHHYEH HCKIIFOUHTEIIBHO PECYPCOM ITOAIIMITHHKOB. Y
KOJUIEKTOPHBIX MOTOPOB IIPHCYTCTBYET INEIIOYHO-KOJUIEKTOPHEIN y3el. Y J0OCTBO PEIIEHHS CBA3aHO C TEM,
YTO OH MOJXKET HCIIOJIB30BAaThCSI M B KAa4yeCTBE IIepPEKIIOYATElIs TOKa B OOMOTKaX, M KaK H3BEIlATENIb
ITIONOKEHHS POTOpPa, HET HEOOXOAHMMOCTH B KOHTpoOIle. IIpoGiaemMa KOJUIEKTOPHBIX MOJEIEH — B TOM, UTO
OHHM 3aBHCHMBI OT IIOCTOSHHBEIX MAarHHTOB, KOTOPHIE, KaK H3BECTHO, CO BPEMEHEM, K OIPOMHOMY
CO’KaJIeHHIO, TEPSEOT CBOH CBOHCTBA.

[To xommyecTBY (pa3 A1 3alMTHIBaHMS. B 3aBHCHMOCTH OT TOro, KaK 3alTHTBIBaeTCS OOMOTKA,
SIEKTPOJABHIaTeNIM OBIBAIOT OJHO(A3HBIMH H TpéxdasHeiMH. B aBTOMOOHIECTPOSHHH IIMHPOKOE
pacIpocTpaHeHHe TONYYWIH TpEX(aszHble PElIEHHS, 3TO CBSI3aHO C PSIAOM TeXHHYECKHX XapaKTepPHCTHK
(MOIIHOCTD, TIepPerpy30uHas CIIoCOOHOCTh, YacTOTa BpallleHH I Ha XOJIOCTOM XOIY).

PaGoratp TpéxdaszHble MOTOPEI MOI'YT CHHXPOHHO H AaCHHXPOHHO, a B KauyeCTBe poTopa
HCITONB3YIOTCA KaK KOPOTKO3aMKHYTBIe, TaK H (pa3Hble MoAeaH. CaMbIi IIOIYIISIPHBIH BapHaHT —
TpeX(asHble AaCHHXPOHHBIE MOTOPBI C KOPOTKO3aMKHYTHEIM poTOpoM. OHH CcTOST Ha OOJIBIIIHHCTBE
COBPEMEHHEIX BIIEKTPOKAPOB.

ACHHXPOHHBIE H CHHXPOHHEBIE JIBHIaTEIH

CHHXPOHHBIE MOTOPBI — JBHIATENIH IIEPEMEHHOIO TOKa, Y KOTOPHIX YacTOTa BpallleHHS poTopa
HJICHTHYHA YacTOTe BpaIlleHHS MarHHTHOI'O ITOJI (HM3MepeHHe ITPOH3BOJAHTCS B BO3IYIIHOM 3a30pe). B
aBTOMOOMJIECTPOEHHH CHHXPOHHEIE MOTOPBI BCTPETHTH MOKHO HeYacTO (XOTS B MHPE TEXHHKH — 3TO, B
I[e]IOM, OYEHb ITOITYIISIPHOE PeIleHHEe — 0COOEHHO B KIIMMAaTOTEeXHHKE, HACOCHBIX CHCTEMaX).

Ho ecTp IIpOM3BOAMTENIN aBTO, KOTOPHIe IIPH IIPOH3BOJCTBE BIEKTPOKAPOB IIPEAIIOUHTAIOT
yCTaHABIIMBAaTh HAa CBOH MAIIHHbI HMEHHO CHHXPOHHBIE ABHTaTelH. SIpKuii MpHMep — KoHIepH Renault.
CHHXpPOHHBIMH JBHTATeSIMH Ha 53IeKTPOMarHHTaX OH OCHAacTHI »siIekTpokap Renault Zoe. Ha
AIEKTPOMArHHUTHI ITOJAETCS ITOCTOSHHEBIN TOK. IIOISpHOCTE MarHHTOB poTopa cTaOmiabHA. IIOISIpHOCTH
MAarHHTOB CTaTOpa ITIPH 3TOM H3MeHsAeTcsI H oOeclieunBaeT OecriepeO0HHOe BpallleHHE.

[IpeMMyIIIECTBO CHHXPOHHBIX JBHTAaTelIell Ha SIeKTPOMarHHTaX Yy aBTO — MAaKCHMalbHas
ONTHMH3AIIMSA PeKyIepallHd bSHEPrHH TOpPMOXKeHHS. W TIiIaBHBIH «KOHEK» aBTO C TaKHM THIIOM
AIEKT POJIBHT ATEN — ITOJIHAS 0€30IaCHOCTh ITPH OYKCHPOBKE.

['opazgo Goree IMOITYISpHBIH BapHAaHT — aCHHXPOHHBIE ABHIAaTeIM. OTO JBHIaTelIH IIepeMEHHOI O
TOKa, Y KOTOPBIX ITOTEHIIHATI HAIIPSDKEeHNS — MarHHTHOT'O ITOJIS He COBITaJlacT C YacCTOTOH BPaIlleHHS pPOTOpa.
filzasaiatisidat; 1quE[H§MEﬁTLﬁv£unl'ﬁdtg;H TeuTaTenant ncHAIIeHbl, HAIIPHMED, XOPOIIO H3BECTHBIE aBTOMOOHIH
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O00CO0IEHHO CpeH ANMEKTPOMOTOPOB CTOHT JABHTaTElb-KOIeco. OCOOeHHOCTh ABHTATEN- KOJIeca —
OPHEHTHP KPYTAIIErO MOMEHTA H CHIIBI HAIIPSDKEHHS Ha KOHKPETHOE KOJIECO.

Takme pelmeHHsI MOXHO BCTPETHTb B IUIaTHH-THOPHIHBIX aBTOMOOWIAX («THOpHIax» C
ITapaUIEIbHON CXEMOI, IPH OIMHCAHHH YCTPOHCTBA THOPHIHBIX aBTO HILKE ITO TEKCTY MBI OCTAHOBHMCS Ha
HHX ITIoJpoOHee). Paboraer mBHTraTens-koneco B mape ¢ JIBC.

Y NEePBBIX IUIarHH-THOPHAHBIX aBTOMOOWIEH C JBHIaTeJIEM-KOJIECOM arperar ObBIJI MOHTHPOBAaH B
CTYIIHMILY KOleca, a padora OCYIIECTRISIIACh HCKIIFOUHTEIBHO B ITape ¢ BHYTPEHHHM 3YOUYaTEIM PEIYKTOPOM.

HekxoTopele Ke COBpeMEHHBIE MOJAEIH MOTOPOB, MOHTHPYEMBIE BHYTPH KOJIEC, BIIOJIHE MOI'YT
paboraThk 0e3 3y04YaToro peAyKropa. 3TO VBEIHYHBAET VIIPABISEMOCTD, ITO3BOJISIET M30€XKaTh YVBEIMYEHILS
YVIEIILHOI'O BECA INMACCH, YMEHBIINTE PHCKH, ITOBbIIIaeT KIIJI.

arer |

[IpenmyIniecTBa M HELOCTATKH 3IEKTPOABUTATEIIEH
[IpeHMYyIIECTB Yy BIEKTPOABHIATENIEH CYIIECTBEHHO OOJIBIIE, HeXelIH HeJOoCTaTKOB. bojee Toro, 3a
CUET  VCOBEPIIECHCTBOBAHMS H  KOHCTPYKTHBHEIX OCOOEHHOCTEH CaMHMX  BJIEKTPOIIPHBOJIOB, M
HH(PACTPYKTYPHI, CBS3aHHOH C 3apsSaKOH, MHOTHE BEIH, KOTOpble BYepa ellé Ka3alHuch KPHTHYHBIMH,
CET'OJIHS TEPSIOT CBOKO aKTYalIbHOCT.
[ IpenmyInecTra

C He Tpebyercs «packaukay». KpyTsompmit MOMEHT JOCTHIAET MaKCHMYyMa HEIIOCPEACTBEHHO ITPH
BKIIIOUEHHH. MIMEHHO IO 3TOH IMPHYMHE SIeKTPHUYECKHH ABHUTATENh SIEKTPOMOOHIII He TpeOyeT HaMuis
CTApPTEPOB H CLIETUIEHHH — HEOTheMIIEMBIX CITYTHHKOB J[BC.

. YaoGeTBo. IS BKIIIOYEHHS 3aJHEr0 Xoja (TO ecTh KOPPeKI[HH CO CTOPOHBI BpallleHHS
MOTOpa) JOCTaTOYHO ITOMEHSTH ITOJIIPHOCTE, CIOKHAS KOpoOKa Nnepesay He TpeOyeTcsL

. Brrcoxrmi KI1J]. Y MallMH ¢ 3NIeKTpOoABHTATEISIMH OH JTOCTHTaceT 95 %.

. Hesasucumocts. Ha mro00H OTMETKe CKOPOCTH JOCTHIAETCS MaKCHMAIIbHBIH ITOKa3aTellb
KPYTAIIErO0 MOMEHTA.

. Y wMoTtopa — ManblH Bec. lIpomsBomuTerm MoOryr cebe JerkKko IIO3BOIHTL CO3aBaTh
KOMITAKTHBIE aBTOMOOHIIH.

. EcTh BCE BO3MOKHOCTH IS PEKYIepallMH SHEprHH TopMoxeHHs. Eciam y aBro ¢ JIBC
KHHETHYEeCKasl SHePrHs IPOCTO YXOAHT B KOJNOAKH (M CTHpaeT HX), TO Yy 3IeKTPOMOOHIIS B PeKHMe
] AOKYMEHT MOANMUCAH reHeparop. B pexmnMe reHepaiiil 3IeKTPO3HEPTHSI

ANEKTPOHHOWM NOANUCHIO |
lCeptutbukat! ' '12000002A633E 3D 113AD425FB50002000002A6 JICTPO HakarmiBaeTcs B AKb. OcoOGeHHO pereHne
rBnageneu: tebayxoea Tatbaxa AnexkcaHgpoBHa IM TOPMO3HBIM ITYTEM. Ha oO0BéEm I‘EHEpHp}’EMGﬁ H

| NeitctBuTenen: ¢ 20.08.2021 no 20.08 2022 IpyT (penbed, B YaCTHOCTH HATHYHE XOJIMHCTBIX

Y4aCTKOB Ha JJOPOre H YKIOH JOPOTH).



C CHIDKEHIE pacXOMOB Ha SKCIUTyaTal[MI0 MalllMHBL. 3apsaKy MOJKHO IIPOM3BOAWUTEL OT
BJIEKTPOCETH. DTO CYINECTBEHHO JEIIEBIe, HEKEIH HCIIOIb30BaHHE Au3elsd, OeH3MHa. BRIToJa OuyeBHIHA
IaKe II0 CpaBHEHHIO ¢ OEH3MHOBEIMI aBTO 3KOHOM-KJIacca.

. Manplil YpOBEHB IITYMA.

C B GOIBIIMHCTBE CIIyYaeB IS MOTOPa HE TpeOyeT ci IPHHYANUTEIIFHOE OXIIaKICHHE.

C DOKOIIOTHYHOCTE. KCIIONB30BaHIE TPAHCIIOPTA C SIEKTPOABHIATEIIEM CHHKAET KOIHYECTBO
BBIXJIOITHBIX I'a30B B BO3AYXE.

HepgocraTkH
Jlonroe BpeMS CUHTAIOCh, YTO CaMBbIM OOJIBIINOH MHHYC HCIIOIb30BAaHHMS 3IEKTPOABHIATEIIL — €ro

3aBHCHMOCTE OT AKKYMYJISITOPOB, KOTOpPEIE OBICTPO BBIXOAAT H3 CTPOsS. Telepp 3TO HeaKTYallbHO.
CoBpeMeHHBEIE OaTaper SIIEKTPOKAPOB, IPEACTABIEHHBIX B MAaCCOBOM BEIIYCKE, TapaHTHPYIOT ITpoder
apToMOoOHIg 150-200 Thic. KM. IloTepsn aKTyaaTbHOCTH H TOT (PAKTOP, YTO MAIIHHEL C AIeKTPOJBHIATEIIEM
CYII[ECTBEHHO YCTVIIAIOT OEH3HHOBBIM IT0 MOIIHOCTH. JJIEKTPOTSra COBPEMEHHEIX 3IIEKTPOMOTOPOB YKE HE
ycrynaer JIBC.

[IoaTOMY HEZOCTAaTKH DBJIeKTPOABHIATEIIEN CelYyac IIPaBIIIBHO CBECTH HE K HEIOCTaTKaM
KOHCTPYKIIHH, a K IDIOXO Pa3sBHTOH HH(PPaCTPYKType I TOrO, YTOOHI IMOoA3apshKaTh IIeKTpoMoOHIH. Ecmm
B CIIA, CxaHIHHABUH ITOA3APSANUTE 3IEKTPOKAp JIETKO, TO JO HEJABHEIO MOMEHTA JakKe B 3allafHOH H
[lenTpanpHOH EBpoIle ¢ HHpPACTPYKTYPOH IS MOA3aPSIAKH TaKHX MaIlHH OBIITH ITPOOIeMBl.

B Poccun, benapycn, YkpanHe, KazaxcraHe, moka, BB, ¢ HHPpPacTPYKTYPOH CHTYaI[HS eIlé XYKe.
XoTs, HalIpuMep, B PoccHu 4yHCcIo 3arpaBoK A1d 3neKTpokapos ¢ 2018 mo 2020 rox Bo3pocio B 3 pasa, HO
IIOJIOTHO TIOKPBITHS IUIOINAJAKAMH IS 3apsaki O4YeHb HeogHopoaHoe. B Mockee — Oonee INIOTHOE, B
pernoHax — ciaadoe. Jlaxe pasphlB ¢ TAKHMH IOpoJaMH-THTaHTaMH KaK CaHkT-IlerepOypr u YensOHHCK -
KOJIOCCAJIbHEIH.

YCTPOHCTBO 3JIEKTPOMOOHIIS

PaccMaTtpHBas 3IeKTpOABHIATENb, Ba)KHO OCTAHOBHTBCS HA YCTPOHCTBE SNEKTPOMOOHII B ILIETIOM,
H3VUEHHE SIIEKTPOABHIAaTells He caMoro Io cebe, a KaK 4YacTH CHCTEMBI BJIEKTPOIPHBOMA, TIIE
AIEKTPOJIBHTATENh — OJHH H3 ero 0a30BEIX KOMIIOHEHTOB, €TI0 «cepAle». Ho «opranmusmy, QyHKIIHOHHPYET
TOJIBKO TOT'[a, KOI/la B IIOPSAKE BCE APYTHE «OPraHbI» — YaCTH BIEKTPOIIPHBOIA:

. AKKyMyIIITOpHas Garapes.

. BoproBoe 3apsggHoe ycTpomcTBO. Ero ¢yHKImMS — oOecrieyeHHe BO3MOXKHOCTH 3apsKaTh
AKKVMYIIITOPHVIO Oarapero OT OBITOBOH AMEKTPHYECKOH CETH.
. TpaHcMmuccHS. PacipocTpaHeHbI TPAHCMHCCHS ¢ OJHOCTVIIEHYATBIM 3YOYATHIM PedyKTOPOM

(Jammie BCEro BCTPEYAIOIHIICA H HauOolIee IIPOCTOH BapHAHT) H OeccTylleHYyaTasl TPAHCMICCHSI C
THIPOTpaHCc(opMaTOpoM (JUIS cTapTa ¢ MecTa), INIaBHO H3MEHSIOIHE OTHOIIEHHEe CKOPOCTEH BpPaIeHHS H
BpaII[aroI[MX MOMEHTOB MOTOpa H BEAVIIHX KOJIEC TPAHCIIOPTHOI'O CPEICTBA BO BCEM padboyeM IHaria3oHe
CKOPOCTEH H TSATOBBIX YCHIIHH.

. MuBeprop. HasHaueHme wHHBepTOpa — TPaHCPOPMHPOBAHHE BBICOKOIO HAIIPSDKEHHS
ITOCTOSIHHOI' O TOKa aKKYMYILITOpa B Tpex(asHoe HalpshKeHHe TIepeMeHHOrO TOKA.

. IIpeoGpazopaTend IIOCTOSHHOIO ToKa. DVHKIMS — 3apsgaKa JOIOIHHTEIIBHOH OaTapeH,
KOTOPasi HCIIOIb3YETCA I CHCTEMBI OCBEIIEHH I, KOHIMIIHOHUPOBAHMSL, ayIHOCHCTEMEL

. ONeKTpOHHAs CHCTeMa yIpaBleHHS (OMok yipaBileHHS). OTBeyaeT 3a VIIpaBIeHHE
(QYHKIHSMH, CBS3aHHBIMH C 5HeprocOepeskeHHeM, Oe30IMaCHOCTBEI0 KOM(pOPTOM. B eé «IIoOgYHHEeHHH» —
onieHka 3apsga AKDb, ornTuMmmszaipsa  pekKHMOB  ABHJKEHHS, PEryIHpPOBaHHEe TSIH, KOHTPOIb 3a
HCITONIb30BAaHHON HSHEPrHel M 3a HAalpsDKEHHEM, VIIPABIEHHEM VCKOPEHHEM H PeKyIIEpaTHBHBIM
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Taronsie Garapen
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Miparasinim ARMTATE. 1,

Turonse Garapen

AKKyMyIISTOpHas 0aTtapes
AKKyMyIISITOpHAs Oarapes (aKKyMYIISTOp) — OOHH H3 HanOoJIee JOPOrHX KOMIIOHEHTOB CHCTEMEI. 110
CBOEH 3HAYHMOCTH HIPAET TaKyIO e poib, KaKk OeH3o00ak g JIBC. DinekrpoMoOHIIb ABHIKETCS 3a CUET
BIIEKT PHYECTBA, IIOITYYEHHOI'O OT 3JIEKTPOCETH BO BPeMSI 3apsAKH 1 XpaHserocsa B AKD.
[Ipn 5TOM BaKHO IIOMHHTE, UTO Y OOJIBIIMHMHCTBA AIEKTPOMOOHIEH YCTAaHABIINBAIOTCSA OJHOBPEMEHHO

IBa aKKyMYIIATOpa: OJHH TSTOBOH — OH ITHTaeT HMEHHO MOTOP H CTapTePHBIH (KaK H B MarmmHax ¢ J[BC, oH
IIOMOraeT CHCTEMEe OCBEIIEHHS, CHCTEME IIOJOrpPeRa). OTH aKKyMYISATOPBl pPa3sHBIE HE TOIBKO IIO
Ha3HAYEHHIO, HO H TEXHHYECKHM XapaKTEePHCTHKAM.

TSATOBBIH AKKYMYIIITOP 3JIEKTPHYECKOIO ABHTATENS 3JIEKTPOMOOWIS ITpeJHA3HAUEH IS THTAHHS
MOTOpPa, 3aIlyCKa ABHUIATENS. Y HErO HET BEICOKOI'O ITYCKOBOI'O TOKa, HO OH 3aTOYEH Ha JUINTEIBHYIO padoTy,
BBIZIEPKHBAECT OOJBINOE KOIHYECTBO IIHKIIOB 3apsa-paspsaa.

TurmuHasg 1saroeasgs AKbB — MOHOOMOUYHas ceKIfMOHHas KOHCTpYKIMs. Tsaroeas AKDb cocrour us
TOJICTHIX 3IEeKTPOHHBIX IUIACTHH — ITOPHCTHIX CEMapaTOpPOB H 3JIEKTPOIIMTHOI O BEIECTRA.

CaMple pacIpOCTPaHEHHBIE AKKYMYIIITOPEI — JHTHH-HOHHBIE. Y HHX — HaHOOJlIee BBICOKAS
SHEPreTHYECKAs ITIOTHOCTh, He TpeOyeTcs 00CIYKHBAHHE, JOCTATOYHO HH3KHIT CaMOpaspsi,

YCTPOHCTBO H OCOOEHHOCTH THOPHIHEIX CHCTEM

CBOH OCOOEHHOCTH — Y THOPHIHBIX CHCTEM. B THOPHIHBIX CHCTEMAaX 3JIEKTPOABHIATEIIL MOJKET

PACCMATPHBATLCA H KdK {{HﬂpTHép}} I[BC:, H KdK JOIIDJICMEHT, ITIOMOTAFOIIHH JOOHTHCS SKOHOMHH TOIIIHBA H
ITPH 3TOM ITOBBIINICHHA MOIITHOCTH.

OCHOBHbIE KOMIOHEHTbI TMBPUAHOI'O ABTOMOBHUASA

Ha nosesepe Toyola Prius
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[lapannenpHas. AKKYMYIISTOPEI IIEPENAOT SHEPTHIO AEKTPOMOTOpPY, 0aK — Torumeo 1 JIBC. Oda
arperara paBHOIIPAaBHBEI H CIIOCOOHBI CO3HaTh YCIIOBHS IS IepeMellleHHsa aBTo. Ho paGoraer Takas cxema
TOIIEKO IIPH HAIIHYHH KOPOOKH Ilepefad. [lapanensHas cxeMa YCIIEIHO pealli30BaHa Y aBToMoOnII Honda
Civic. Hepegko THOPHIBI ¢ ITapajUIelIbHOH CXEMOH BBIJEIISIOT B OTAElIbHYIO T'PYIITY H HAa3bIBAIOT ITIArHH-

THOPHTHBEIMII.

—» MexaHuueckan JHEPIMA ===1i= B'H-E'I{TPI.I'ILIE(KHFI IHEeruAe

AKKymyaaTop

Kopobka nepepay

0BC INeKTROMOTOR/ reHepaTop

Bepyuwme konéca

[NoHWxKawwWwan
nepenada

. IlocnegoBarenpHas. JIroOoe aeHcTBHe HauHHaeTcsd ¢ BKIroueHHS JIBC. OH Xe OTBedaeT 3a
ITOCTIe QYIOIIME JEHCTBH . IIOBOPOT I'eHepaTopa A1 3allyCKa 3JIEKTPOMOTOPA, 3apsSaKy aKKYMYIISTOPOB.
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AKKYMYNATOP
WHeepTOp
NBC INEKTPOMOTOP
[enepatop %
Benywme konéca
MoHMKawLAan g
nepefavd
. IlocnegoBaTenbHO-TIApaIeIbHAsL.  Yepes IUIaHEeTapHBIH  PEAYKTIOP

coemHeHEl J[BC,

BJIEKTPOJABHIATEIILF M I'eHepaTop. B 3aBHCHMOCTH OT VYCIOBHH ABHKEHHS MOJKET HCIIONIB30BATbCS TATa
anexTpoaBurartend wiH JIBC. PexuM BBRIOHpaeTcs IPOrpaMMHO CHCTEMOH VIIPABIEHHS TPAHCIIOPTHOI O
cpeactBa. CpeaH XOPOIIO H3BECTHRIX ITOCIENOBATENBHO-TAPAIUIEIbHBIX «THOpHIAOB» — Toyota Prius, Lexus-

RX 400h.

AOKYMEHT NOANMCAH
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— MexaHWJYecKan 3HePrvA - -- # INeKTPHUYECKAA IHePriA

AKRYMYNATOP
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leHepatop :
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MHBepTop
lnaHetapHana nepenaya [
I
)
NBC INeKTpoOMaTOpP

Begywjue konéca

ST

MNoHwxawwan
nepegaya

Knaccuueckuii THOPHIHBIH aBTOMOOIIL  HCIIONB3YET HHTIETPHPOBAHHBIH B TPAHCMHCCHIO
BJIIEKT PHYECKHH MOTOP-TE€HEPATOP.

HpH JTOM JJIA ITOIYHUCHIA BHEKTI}H‘IECI{Gﬁ TS Y I‘]?IﬁpH,[[HLIK CHCTEM 3aJIcHCTBOBAHEI HETBIPEC
0a30BBIX KOMIIOHEHTA:

Motop-reHeparop. ABnsgercsa oOpaTHMOH CHIOBOH YCTAaHOBKOH. MoxeT padoTars B JIBYX PEKHMAX:
HEIIOCPEACTBEHHO TSITOBOIO MOTOpPa M TEHEparopa IS 3apsaKH BBICOKOBOIBTHONH aKKYMYIISITOPHOM
Oatapen. IIpu pabore B pexrMe MOTOpPAa BO3MOKHO CO3JaHHE KPYTAIIIErO0O MOMEHTA H MOII[HOCTH, KOTOPBIX
XBAaTHT JJI9 CTapTra M JBHJKEHHS aBTOMOOMIS ¢ BRIKIIOUeHHBIM /[BC, mmpu padore YCTPOHCTBA B PeKHME
reHepaTopa IMPOAVIHMPYETCS BEICOKOBOIILTHAS AIIEKTPO3IHEPTH AL

. BBEICOKOBOIBTHBIE CHIIOBBIE KalOenH. M30mHpoBaHHBIE SNIeKTpHYecKHe KaOemH OOJIbIIOro
CeUEHMS. BaKHEI 1 IlepeHoca SHEPTHH MeXKIY KOMITOHEHTAMH BbICOKOBOIIBTHBIX AIIEKTPOIIEIIEH.

. BBEICOKOBOIBTHBIE aKKYMYIISTOPHBIE OaTaped. BKIIOUEHHBIE B ITOCIENOBATEIIbHVIO IIEIDH
AKKVMYIISITOPHBIE 3JIeEMeHTHL. [ 103BONSIOT HAaKOIHTE B OaTapee OOIBIIIOH O0OBEM SIEKTPO3HEPTHH.

. BEICOKOBOIBTHBIH CHIOBOH MOAYIIb VIIPABIEHHS JJIS VIIPABIIEHHS ITOTOKOM SIIEKTPO3HEPrHH
IUTSL IBHJKEHHS TPAHCIIOPTHOI'O CPeCTRBA Ha BIEKTPHYECKOH TSTeE.

. ['HOpHIHBIE aBTO OTKPHIBAIOT HOBHIE SKCIUIYaTAI[HOHHBIE BO3MOXKHOCTH, ¢ OJHOH CTOPOHBI

MOJKHO OBITh MAKCHMAJIbHO 3KOJIOTHYHBIM, PaJlOBaTHCS KOM(OPTHOH €3/l¢ H COKOHOMHTh Ha TOIUIMBE, a C
IPYTOH CTOPOHBI, ITPH paspsaie aKKyMYJLSITOpa BIIAJIENIEl] aBTO HE IIOMAIET BIIPOCAK, €CIIH HEBO3MOKHO
TTOA3APSIHNTE MOTOP: B pabory BeTynur J[BC.

. [IepcIieKTHBEL ITPHMEHEHH S SIIEKTPOABHTATEIIEH B aBTOMOOHIISIX

[lepCIieKTHBEL TIPHMEHEHHS 3JIEKTPOABHraTellel B aBTOMOOIISX HAIPSAMVIO CBS3aHBI C TEM,

HAaCKOJIbKO aKTHBHO OyJeT pa3BHBaThCSI HH(QPACTPYKTypa. Tam, rJe oHa He OOecIleueHa, HCIIOIb30BaHHE
BJIEKTPOKAPOB JeHCTBHTENLHO OrpaHHYeHO. Beap 0Ge3 Imopzapsgkyl y MHOIMX aBTO — Manas IalbHOCTE
rmpoodera.

BripoueM, gaxke ImocieaHsas Ipo0iieMa aKTHBHO pelnaeMast. Hemelkie M sIIOHCKHE pa3paldoTUHKH
(kommranry DBM Energy, Lekker Energie, Japan Electric Vehicle Club) cymemn gokazars MHPY: ITOTeHIHAT
y SNIEKTPOABHIaTEleH, aKKyMYJIISTOPOB Oe3 rnoas3apsaaki MoxkeT gocTturars S00 -1000 TeICSY KIJIOMETPOB

] AOKYMEHT NOAMWUCAH 0e3 MoA3apsSAKH BO3MOKHBI TOJIBKO B TeOpHH, a S00-
SNEKTPOHHOWM MOANUCHIO

IiCEpTHCbHHEITf 12000002A633E3D113AD425FB50002000002A6
Bnageneu: Ilebayxoea [aTeAHa AneKkcanapoBHa HCIIOpTAa — Ha YPOBHE I[H?KEHEPHG'KQHCTP}MGPCKGﬁ

| Honerbitenei ¢ 20.08.2021 ho 20.08 2022 PCIIEKTHBEL YTO HMX ITOAXBATSAT aBTOIMIAHTHL, H HE 3a
TOPH30HTOM — CEPHIHOE ITPOM3BOACTBO.



[IepCIieKTHREL IIPHMEHEHHS SIEKTPOABHIATEIIEH B ABTOMOOHIISIX OYEHh TECHO CBSI3aHBI H C
ITOIMTHKOHN OTJEBbHBLIX rocygapcTB. Hampumep, B Hopeermm oGnagarein 371eKTpoMOOHIIE OCBOOOKIEHEI
OT VIUIATBl €XErOMHOIO0 Hallora Ha TPaHCIIOPT, IIONB30BAHMS IUIATHREIMH JOpOraMi, ITapOMHBIMHI
nepernpapaMi H Jake OOJIBIMHHCTBOM ITAPKOBOK. C YYETOM TOI'O, YTO HAIIOTH M TapH(pbl B CKaHIHHABHH
OIHH M3 CaMBIX BBICOKHX, MOTHBAIIM IIPHOOPECTH HMEHHO aBTO C 3leKTpoaBurareneM, a He J[BC — ouceHb
BBICOKA.

OOpartute BHUMaHHe, 4T0o Ha Oaze LCMS ELECTUDE ectp crnielaibHEIN pa3fgen ““2OIeKTpPHYeCKHII
IIPHBOJ, B HEM ITOAPOOHO pa3zOHparoTCs 3IeKTPOABHIATEIN, BHIABI 3JIeKTPOIIPHBOAA, CHCTEMBI 3apsIaKH,
0COOEHHOCTH OOCTYKHBAHHS TPAHCIIOPTA C 3IEKTPOMOTOPOM. KpoMe KOMIUIEKCHBIX TEOPETHYECKHUX 3HAHII
B 00YYAIOINNX MOIYILIX IIPHBOASATC S MHOIOUH CIIEHHEIE ITPAKTHYECKHE ITPHMEPHI.

OBOPYJAOBAHHUE 1 MATEPHAJIBI
1. YyeGHbIe MaKeThl aBTOMOOIIEH ¢ pa3pe3aMH KOPOOOK Iepefay H pas3gaTOUYHBIX KOPOOOK;
2. IImakatel M cXeMBI TPAaHCMHCCHH aBTOMOOHIIEH,

3. PazpesHrie 00pasipl OTAEIBHEIX KOPOOOK Iepeaay pasiIHYHBIX THIIOB.
YKA3AHHA ITIO TEXHHKE BE3OITACHOCTH

M3yuuts Mephbl 0€30ITacCHOCTH B «JIabopaTopHi KOHCTPYKIMH H YCTPOHCTBA aBTOMOOIIIEH.
SAJTAHU A

1. Boiuepmums cxemy u onucams pabomy mpexcmyneHiamoil KOpooKu nepeoad.

2. Onucams HasHaveHue 1 pabomy oenumens i 0emyabmunauKamopa.

3. Buiuepmumu cxemy u onucams pabomy 2uopompaHcgopmamopa.

4. Buiuepmumu cxeMmy u onucams pabomy cuopoodbeMHOll KOpPOOKU nepeoau.

3. Onucamv pabomy beccmyneH1amvplX MeXaHU4ecKux nepeoau.

6. /lamb Ha3zHaueHue U Kaaccugukayuo pazoamouHblx KOpoOOK.

7. ObvacHums, nodyemy 6 pazsO0amodHy)  KOpPOOKY 66004m  MeXCOCeBoll

oughgepenuyuai.
COAEPKAHUE OTUETA

[TncpmeHHas 4acTh (OTYET) COCTOMT H3 CIIE YIOIHX ITYHKTOB:
1. Tema nabopaTopHOH pabOTEI
2. Paznen

3. Llems pabGoThl
4. ComepxaHHe OTYeTa:

- Buiuepmumbs cxemy u onucames padbomy mpexcmyneHuamoil Kopooxu
nepeoat.

- Onucams Ha3HaveHue 1 pabomy oenumens u OeMyabmuniuKamopa.

- Boruepmumu cxemy u onucamov pabomy 2uopompaHcgopmamopa.

- Boiuepmumou cxemy u onucams pabomy 2u0pooObeMHOll KOpOOKU nepeoat.

- Onucams pabomy beccmyneHuamvlX MeXaHUu4ecKux nepeoad.

- [lamb HasHauyeHue U Kaaccuurkayuio pasoamoyHblX KOPOOOK.

- ObvacHums, noyemy 6 pazo0amoyHyrH) KOpPOOKY 6600AM MeHCOCe6oll

Aurhchonouinian
NOKYMEHT NMNOANnMCAH
SNEKTPOHHOW NOANUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TateAHa AnexkcaHOpoBHA
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OTYeT ZOIMKEH CoAepKaTh MOAPOOHOE OMHCAHHE OTAeIbHBIX MeXaHH3MOB H CHCTEM aBTOMOOHIIS.
[IpuBOoAHTCS HEOOXOMHUMBIH WIIFOCTPAI[HOHHEIH MaTepHall B BHJAE PHCYHKOB, I'pa)MKOB H TaOIIHII,
TOITOIHSIOITHI H Pa3bsICHIIOIHH TEKCTOBYIO YacTh OTYeTa.

OIHCcaHHIO KOHCTPYKIIIH TOI'O HIIH HHOI'O 3JICMCHTA aBTOMOOHIISI IPEAHICCTBYCT H3JIOKCHHE €I'0
Hda3HAUYCHHA H CBA3ZH C OCTAJIbHBIMH Y3JIdaMIH.

31ech Ke MOTI'VI OBITH YKa3aHbl aHAJIOT'H, IIPHMCHACMBIC Ha APVIHX AaBTOMOOHIIIX HX
OTIIHYHTCIIBHBIC GCD@EHHGCTH: HEJOCTATKH H ITPCHMVYIIIECTBA.

Oco0oe BHHMaHHE VelseTcs pas3fely IHOCBAIeHHOMY pa30opke H cOOpKe OTJElbHBIX Y3JIOB.
Moryr OBITh ITpeJICTaBIIEHBI OCHOBBEI OOCIYKHBAaHHS H PEMOHTA pPa30HpaeMBIX VY3JI0B, ITPHYHHBEL HX
HEHCIIPAaBHOCTEN.

M mmrocTpaliiOHHBII MaTepHal KelaTelbHO BRIIOIHATE «OT PYKH», T. K. 3TO MO3BOISAET CTYAEHTY
ITy4IIe pa3o0paThcs B KOHCTPYKTHBHBIX 0COOeHHOCTSIX H3Y4aeMBbIX Y3IIOB.

B RakmroyeHHH 110 KaXXmoH paldoTe JOIDKHBL OBITh CHAelIaHbl BBIBOABL O HAIAeXHOCTH H
PabOTOCITIOCOOHOCTH OCHOBHBIX 3JIIEMEHTOB H3Y4YaeMBIX B JaHHOH padore. ClefyeT IOAYEPKHYTH HX

HEJOCTAaTKH H JOCTOHHCTBA, 3[ECh K€ MOTYT OBITh CHAEIaHBI BRIBOJEI H ITPEIJIOKEHHSI 00 0COOEHHOCTSIX
pPa300pKH H COOPKH OTJEIIBEHBIX Y3JI0B.

KOHTPOJIBHBIE BOITPOCHI
[Ipunyun pabomoi osuzcamena 31eKmpomoouia

Ob6vACHUmME YCmPOILCMEO pomopa 31eKmpoosu2amelis
O0bvACHIUmME YCmpPOIlCmEo cmamopa 21eKmpoosuzamels
Buosl snekmpoosuzameleil 31ekmpomoouineil
AcuHxponHbie snekmpoosuzamern

CUuHXpOHHbIE 37IeKmpoosuzamenii

Jleueamens-Koneco

. Obuyee ycmpoiicmeo aémomoouns
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JausaTHe 4.

Tema. OOmee ycTpoMCTBO MW MNPUHLMII PpadoTbl XO0JOBOH  4YaCTH
TEKTPOMOOHJIENl H THOPHIHBIX aBTOMOOHJIE.

]_IEJIB 3AHATHAHA — H3YVUHTDP Ha3HAYCHIC H KOHCTPYKIII KOJICC, IIIHH H ITOABCCOK.

TEOPETHUUECKAS UACTH
1. Koseca 1 HIMHbI
1.1. O0ume cBeaeHNA

Aemomobunvrvle xoneca BOCIPHHHMAIOT BCIO MacCy aBTOMOOHIISI H JHHaMHYeCKHE HarpPy3KH,
IIepeJaBacMBIe Ha pPaMy HIIHM Ky30B aBTOMOOHIIS, CMSIYarOT M IIOITIOMI[AFOT TOMYKH M YIaphel OT
HEPOBHOCTEH AOPOrH. OT XapakKTepa B3aHMOJIEHCTBHS KOJIEC ¢ JOPOrOH 3aBHCAT TSITOBBIE H TOPMO3HEIE
CBOHCTBAa AaBTOMOOMJIS, IIIABHOCTh XOJa, B5SKOHOMHYHOCTB, ITPOXOJHUMOCTL, VYCTOHYHMBOCTHL H
VIIPABJISIEMOCTE.

Komneca [OIKHBI HMETh MHHHMAJIBPHOE COIIPOTHBIEHHE KAUEHHIO, XOPOIIHME CIEIHBIE H
IEeMII(pHPYIOIHE CBOMCTBA, BBICOKHE JOJTOBEYHOCTE H HM3HOCOCTOHKOCTEH, OeCIIyMHOCTh PaOOTHI,
JIETKOCTh MOHTa)Xa H JeMOHTa)Ka, CaMOOYHINAEMOCTh OEeroBOM YacTH IIMHBI IIPH IBHJKEHHH IIO
Te(pOPMHPYEMBIM I'PYHTAM.

B COOTBETCTBHH C BBIOIOTHSIEMBIMH (PYHKIHMSIMH KOjleca MOI'YT OBITH BeIYIINHE, YIIPaBISIEMBbIE,
KOMOHHHPOBAHHBIE (OJJHOBPEMEHHO BeYIIHE H YIIPABISEMBIE) H ITOAIEPKHBAIOIITHE.

Komeca cocTosar u3 crnepyrommx dacTtei (prc. 1): mmHEL, 060apg 3, 10, COeIHHHTEILHOM YacTH C
HeTalsIMH KPEIUIEHHS, CTYIHIBI H IIOAIIMHIIHUKOB. COEMHHHTEIBPHOH YacThIO MOT'YT OBITH JHCK 4,
Hepa300pPHO NIPHCOeJHHEHHBIH K 0004y (IHCKOBOE KOJIECO), HIIH CITHI[BIL, IIPeJiCTaBILIIOIHE COO0H 4acTh
CTYIHIIBI (O3 CKOBOE KOJIECO HIIH CITHIIEBOE KOJIECO).

Ilneemamuuecrkans wuna — 3TO VIpyras o00IOYKa, YCTaHaBIMBacMasd Ha o000a Kojeca H
3aII0JIHIeMas BO3YXOM ITOJ JaBJICHHEM.

B ocHOBY KmIacCH()HKAIIHH IIHH IIONOXKEHBI TeOMeTpHUYecKHe pa3sMephl H KOHCTPYKTHBHBIE
npu3Haku (tabn. 1). K onpenensroipM IeoMeTpHYECKHM pa3MepaM IIHHBI OTHOCATCS Hapy KHBIH
THaMeTp D, mmpHHa B, BeIicoTa H IMPpOQHIIL, ITOCaZOYHBII JHAMETP d;; H PacCTOSHHE MeXIy OOPTOBBIMH
3aKpanHaMH 000Ja 4. B 3aBHCHMOCTH OT IIMPHHBI ITPOGHII IIHHEL AeIIT Ha KpyIHoradapHTHbIE (B >
350 ), cpemHeradbaputHeie (B = 200...350 M) 1 MartorabGapuTHEeIe (B < 260 MM).

B 3aBHCcHMOCTH OT croco0a repMeTH3al[HH BHYTPEHHEH IIOJIOCTH IMHEBEI IIpH cOOpKe ¢ 00omoM
Pas4Yar0T KaMepHbIe H OeCKaMEPHBIE IITHHEIL.

becxamepruvle wniHbl — 5TO IIHHBI, B KOTOPBIX BO3AVIIHAS ITOIOCTh 00pa3yeTcs ITOKPBIIIKOH H
obomoM  kKomeca. OHa  HMeeT  BO3AVXOHEIPOHMIIAEMBIN  CJIOH  TOIMHMHOH  1.5..3 MM,
ITPHBYIIKAHH3HPOBAHHBIN K BHYTPEHHEN CTOPOHE ITOKPHIIIKH.

1. KimaccuukaIms mmH 1mo mpogQHIIo

T o1 IIHHEL H/B A/B
OOBIYHOrO ITPOQ I bonee 0,89 0,65...0,76
[TTrpokonpodpHIbHag 0.6...0.9 0.,76...0.89
HuskornpodmbHas 0.7...0.88 0.69...0.76
CBepXHH3KOITPO(PHIIbHAS o 0,7 0,69...0,76
AOKYMEHT MNOANUCAH 0,39...0.5 09....1,0
SNEKTPOHHOWM NOANUCHIO .
CepTudmkar: ~ 12000002A633E3D113AD425FB50002000002A6 0,25...0,39 09.....1,0
Bnapeneu: ' Web3ayxosa TareAHa AnekcanapoBHa AMEHSAIOT CJIBOCHHBIE ITIMHBI OOBIYHOI'O ]'[pﬂ(bHJIH.

>80 JIIA ITOBBIHNICHHA ITPOXOIHMOCTH aBTOMOOHIIEH.
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(ITHEBMOKATKH) HMEIOT TOHKOCTEHHYIO PE3HHOKOPAHYIO O0OIIOUKY, paJHadbHas AeOopMalis KOTOPOH
MOKET COCTaBIATh A0 25...30 % OT BBICOTHI ITPO]PHIIL.

B o0o3HaueHHSIX IIMHH YKa3bIBAIOT pasMephl D, B, dp M KOHCTPYKIMIO Kapkaca OykeamH P 1w R
(I IMH ¢ pagHalbHBEIM KopAoM). IIIHHBEI OOBIMHOIO IPOQIIS I'PY30BBIX aBTOMOOHIIEH HMEOT
MapKHpPOBKY B— d; B MIWImMeTpax (mroiMax), Hampumep 260 — 508 (9,00 —  20).
[TTrpoxonpopHIbHbIE IMHHEI 0003HAYAIOT TPeMI uHcIaMi DXxB— d; B MummMeTpax (1 770x670 — 635),
apouHble — JIBYMSI DxB (1300x750), mHeBMoKaTKH — TpeMa DxBxH (1000x 1000x250).
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ABTOMOOHJIbHEIE KONeca JIeTKOBOro (a) u rpy3oBoro (0) aBTomMoOmIeH: | — IOKpEHIIIKa; 2
—kKamepa, 3, 10— obomps, 4 — IHCK, J— KpEIeKHOe OTBEPCTHE, 6— IIPHBAIIOYHAS

IIOCKOCTE JHCKa, /—IleHTPalIbHOE OTBEPCTHE, 8 —00O0aHas JIeHTa, 9 — BeHTHIb, 11 —
cheMHOe OOPTOBOE KOIBI[O
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c. 2. Xapakrep AedOpPMHPOBAaHHS IIMH ITPH BHE3AITHOM BBIITYCKE H3 HHX BO3AyXa: a —
NpopHIb OOBIYHOH IIHHBI, CMOHTHPOBAaHHOH Ha ITyOOKOM o00ofe, 0 — IIpoQHIb
OezonacHOH NMHBL TMT;, B — npodnns Oe3zomnacHoH nmHBL DIP
BezomacHasg mmmHa TMT (puc. 2, ©) Mo BHEIHEMY BHIY H BHYTPEHHEMY CTPOeHMIO ONTH3Ka K
OOBIYHOH OeckaMepHOH paJHalbHOH IMMHe (pHC. 2, a), HO HMeeT IIHPOKYIO OeTrOBYIO JOPOXKY H
YCHJIEHHYIO HaJJOOPTHYIO YacTh.
[Ipu BBIXOJle BO3AyXa M3 IIMHHBI CIIEIHAILHO BBEINIOIHEHHBIE 3aKpaHHBI 000[a OIHPAOTCSI 4Yepes
HaJIOOPTHYIO 4YacTh Ha OESTOBYIO YACTh IIMHEI, BCIEACTBHE YEero MX OOpTa HE CXOMAT C ITOIIOK o0oa.
BOKOBHHEI, pacIioIOKeHHEIE MeKIY 000A0M H JOPOKHBIM ITOKPBITHEM, M OeroBas YacTh IIIMHBI CITYKaT

;; AOKYMEHT MNOANMUCAH [OCTh 0e30IIaCHOII OCTAHOBKH aBTOMOOITIS. UTOOEI
_ SMNEKTPOHHOW NOANMUCLIO -

ICeprudmkar: | 12000002A633E3D113AD425FB50002000002A6 HHe OerOBOH YacTH He OBUIO CITHIIIKOM OOJIBIIIIM,
IBnapened! Liebayxoea TateAHa AnekcaHapoBHa JIbHBIE OAJUIOHYHMKH CO CMA3BIBAIOITCH FAHAKOCTEIO

| A BHYIPb IIIHHBI IIO MCpPpC CHHXKCHHA ddBJICHHA.
dencreutened: ¢ 20.08.2021 no 20.08.2022 -
IL I .. ..3HOC COIIPHKACAIOMIIXCHd IIOBCPXHOCTCH, HO H
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I'EPMETH3HPYET MCCTO IIPOKOIIA. KPGME TOro, 3a CHUCT HCIIAPCHIA FITNKOCTH CO3JacTCA JAaBJICHHE OKOJIO
0:,3 KI'C/CM~. 3TO JOITOJIHHTEIBHO YIIVHIIAET €3J0BbIC KdaUCCTBA ITPOKOJIOTOH HIMHBI.
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c. 3. O0oaps amng 6esonacHuIX IHMH TMT: a — 11ockun 000, MOHTAXKHBIH PYYEH KOTOPOro
3aKPBIT IUIACTMACCOBOM IJIEHTOH, O— pa30opHBIH 0004, CHAOKEHHBIN KallCyIIaMH CO
CITEI[HAJIBHOH KHIKOCTBIO

besonacuas wuna DIP (puc. 2, B) IO KOHCTPYKIHH CYIIECTBEHHO OTIHYAETCS OT H3BECTHBIX
COBPEMEHHBIX IIMH. OTO OeCKaMepHas IIMMHA C MOIIHBIMH BOTHYTBIMH BHYTPh IIEIIbHOPE3HHOBBIMH
OOKOBHHAMH CITeI[HAIIbHOH (POPMBI, JKECTKHM IIOSCOM, apMHPOBAaHHBIM KOPJOM IIO OKPYXKHOCTH, H
MOIITHEIMH PE3HHOBBIMH OopraMu. [IIMHY MOHTHPVIOT Ha CIELHAJIbHBIH IUIOCKHH Y3KHH o0ox. Ilpu
HAKAUHBAaHHH BO3AYXOM OOKOBHHBI BBEIIIPSMISIOTCS, a PE3HHA HX ITOIYYaeT IPEABAPHTEIILHOE CKATHE.
[ITrHa mpHOOpeTaeT XapaKTEpHYIO TPEYTOIbHYIO (popMy. YTIpyrHi 3¢ ¢ekT obecrieunBacTcsa Ha 50 % 3a
CYEeT IOJATIHBOCTH Pe3HHEL H Ha 50 % 3a cyeT BOo3ayXxa.

[Ipn cHMKeHHH [OaBIeHHS BO3AyXa Ppe3HHOBBIE OOKOBHHBI OITHPAlOTCId Ha OErOBYIO YacTh
IOKPBIIMIKH. B 3TOM ciyyae Jake IIPH BBICOKHX CKOPOCTSIX OOECIIEYHMBAIOTCS COXPAHHOCTH IIHHBI,
HOpPMAaJIbHAS VITPABIIIEMOCTE H O€30ITaCHOCTh aBTOMOOHIIS O ITOIHOH IO OCTaHOBKH.

1.2. KOHCTPYKIH A 3JIEMEHT 0B K0J1€C

[1TrrHa cOCTOHMT M3 MOKPHIMIKH 1 (cM. pHe. 1), kamephl 2 H 000JHOH JeHTH 8. KaMepa IpeicTaBiIgeT
cOO0OH IrepMETHYHYIO TOPOOOpa3sHyIo 000JIOUKY, CHAOKEHHYIO BEHTHIEM 9 IJIS HaKauHMBaHH S H BBIITYCKA
BO3Ayxa. OOOJHAs JIeHTa — 3IIaCTHYHOE KOJIBIIO, IMPENOXPaHSIOINee HCTHPaHHE KaMepbl 00 o0oi H
3allleMIIEHHE ee OopTaMH 000/a IPH MOHTaXKE.

[Iokpeilka — 3T0 TopooOpasHad o0O0IOYKa, BOCIIPHHHMAIOINAS HAarpy3KH CO CTOPOHBI JOPOTH.
DOJleMeHTHI TIOKPBIIIKH: Kapkac 5 (puc. 4), Opekep 2, npoTekTop | ¢ pHCYHKOM 3, OOKOBBIE CTEHKH
(yuactoxk /), 60xkoBHHEI 6 H O0opTa (y4acTok [ ).

Kapkac (crmioBass 4acTh TIOKPHIIIKH) COCTOHT H3 OJHOIO HJIH HECKOIBKHX CIIOEB KOpa,
3aKPEIUIEHHEIX Ha OOPTOBBIX KOIbI[AX /. Ero IONy4aroT METOAOM OOPE3HHHMBAHHS IIapaUIEIbHO
PACITOIIOKEHHBIX HUTeH. B KauecTBe MaTepHala HHTEH HCIIOIB3YVIOT BHCKO3HBIE, ITOIMAMHJIHBIE HIIH
O3 (PHPHEIE BOIIOKHA, CTAIBHYIO IIPOBOJIOKY H JIP.

YTOII HAKIIOHA HUTEH ITOCpeHHE Oer OBOH JOPOKKH B KaXKIOM CJIOE KapKaca H OpeKepa OIpeeiseT
KOHCTPYKIIHIO IIIHHEL. B 3aBHCHMOCTH OT KOHCTPYKI[MH KapKaca M OpeKepa pas3iIHyaroT JHaroHallbHBIE U
paaHanbHeIE IMHHEL. B AHaroHaasHOM IIHHE VIOl HAKIIOHA HHUTEH cocTaBiseT 45...60°, B paaHaIbHOH —
OIm30K K HyIrO (pHc. 5). IIpH pagHaabHOM PacIiOIOKEHHH HHTEH YIIVUIIAFOTCS YCIIOBHS HX paOOTHI B
KapKace, YTO ITO3BOISET YMEHBIIMTE YHCIO CIIOEB KapKaca. YBEIHMYHBas YHCIO CIOEB KOpJa, MOMKHO
IIOBBICHTH JIOITYCTHMYIO CTAaTHYECKYIO HAaIPY3KY Ha IIMHBI OJHOI'O H TOI'O JKE pasMepa.

Puc. 4. KoHCTpYKIMS MOKPHITIKH (a) B ee 6opta (6): I- 6opr;, Il - 6okxoBas cTeHKa;, /1] - TIeueBad

ACKYMEHT [TOANMCAH 2 — Opekep, 3 — pPHCYHOK IIporekropa, 4 —

ANEKTPOHHOWM NMOANUCHIO . _
Ceptucpukar:  12000002A633E3D 113AD425FB50002000002A6 6 — OokoBHHA, 7 — OOPTOBOE KOIBLO, & -—
Bnapeneu:  leGdyxosa Tarbiana AhekcaHaposHa opta; 10 — doprosas neHra,l 1 — Hocok Gopra; 12 —

Oencreutened: ¢ 20.08.2021 no 20.08.2022



OOo3HaYeHHe JHArOHAIbHBIX INMHH JIETKOBBIX aBTOMOOHIEH: B — dy. Ilpu H/B > 0,82 pa3Mepsl
yVKa3bIBAIOT TONIBKO B AroiiMax (Harpumep, 9,00 — 15), a mpu H/B< (0,82 — cMemmaHHOe 0003HAYeHHE
(HarpuMep, 155-13).

OOo03HAauUeHHE PaJHAIBHBIX IIIHH JIETKOBBIX aBTOMOOHIEH: B/70XR dy, roie B— B MHIUIINMeTpax, d,,.
— B OonMax, a /0 —Homep cepHH. BMecTo 3Haka «X» MOXKET OBITh BBEIEH HHJIEKC CKOPOCTH
(OykBeHHOE 0003HaYeHHE MaKCHMAJIbHOH CKOPOCTH ABHKeHHT): P— mipu 150xwm/u, O— 160 xm/4, R—
170xn/u. Hammpumep, 185/70 PR 14 mun 185/60 OR 13.

Prc. 5.

KOHCTpYKIIHS KapKaca JHArOHaJIbHOH (a) H paguaabHOH (0) mmH: 1 — xopx, 2— Opekep

Kpowme Toro, Ha 0OKOBHHE IMHHBI YKa3bIBAKOT IIPEAIIPHATHE-H3TOTOBHTEIb, CTPaHy, HOMEDP MOJEIIH.

B mporecce skcruryaTaiHH IMPOHCXOAHT pas3HaIlMBaHHE IIMHEI, T. €. YBEIHMYEHHE ee JHaMeTpa H
IHPHHEI. HanMeHbIIYI0 pa3HAIHMBAaEeMOCTh HMEIOT IHHEI ¢ METAITIOKOPIOM.

[IporekTop — HapyXHasd pe3HHOBas 4YacTh ITOKPBIIIKH, OOeCIIeYHBArOIIasl CIEIUIEHHE IMHHBI C
IOPOroH H IIpPelOXpaHSIoINas Kapkac OT IOBpexieHHH. OH COCTOMT H3 Pellbe(pHOrO PHCYHKA H

MTOJIKAHABOYHOIO cJIosl. PHCYHOK mporekTopa (pHC. 0) CYINECTBEHHO BIHAET Ha KO3((QHIIHEHT
COITPOTHRIIEHH S KAY€HHIO KOJIeca, H3HOC IIMHEL H CLETUIEHHE €€ C IIOBEPXHOCTHIO JOPOrH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



0. PHCYHKH
ITPOTEKTOpA IIHH. @ —
TOPOXHBIH, 6 —
VHHBEPCAJIbHBIH, 8 — TMOBBIIIIEHHON ITPOXOANMOCTH, 2 — 3HMHHI, 0 — KapbhePHEIH, e —
ACHMMETPHYHBIH

bpekep — 4YacTh ITOKPHIIIKH, COCTOSINAS H3 CJIOEB KOpAa M PEe3HHBI, PaCIIOIOXKEeHHAsd MEXKIY
ITPOTEKTOPOM H KapKacoM. OH CMSIYacT ACHCTBHE YAAapHBIX Harpy30K Ha KapKac H CIIOCOOCTBYeT Oojice
PaBHOMEPHOMY pacIIpeelIeHHIO II0 eIr0 ITOBEPXHOCTH JeHCTRYIOIIHX HAarPy30K.

bopra — KeCcTKHe YacTH ITOKPBIIIKH, CIIYKaIlHe 1S KPEIUIeHH IIMHEL Ha 00o1e. bopTt o0pasyercs
H3 KpelIbeB 9 (cM. pHC. 4), 00epHYTHIX KOHIIAMH CIIOEB KOpJa KapKaca.

bOKOBHHAaMH HA3BIBAIOT PE3HHOBBIH CIIOH, IIOKPBIBAIOIIMI OOKOBBIE CTEHKH KapkKaca Mo
ITPESOXPaHSIOIII er0 OT MEXaHHYECKHX ITOBPEKASHNH H BJIarH.

OOBIYHEIE IIHHEI C JOPOKHBEIM H YHHBEPCAJILHBIM IIPOTEKTOPOM Ha OO0NIeJeHENIBIX, 3aCHEKEHHBIX H
IPS3HBIX  CKONB3KHX IIOKPBITHSX JOPOr HMEIOT HH3KHE TSTOBO-CIIEITHBIE KayecTBa M He BCerja
o0ecIeyHBarOT HYXKHYIO O€30IMaCHOCTh ABIDKEHHS. {718 STHX YCIOBHII IMPHMEHSIOT IIHHBEL C 3HMHHM
PHCYHKOM IIPOTEKTOPA, LEMH H IIHIBI IIPOTHBOCKOILKeHHS. [IIHIT COCTOMT H3 ceplleyHHKa H KOpITyca.
CepaeyHHK IIHIIa JeIaT H3 KapOHIOB METAJUIOB, CIIEYEHHBIX CO CBSI3VIOIIHMH BEILECTBAMH — OOBIYHO
KoOamsTOM. KopITyc IImiITa H3roTOBRISIOT H3 CIUIaBa CTallM M CBHHI[A, OIIMHKOBLIBAIOT HIH XPOMHPYIOT.

JIng IMHH JIETKOBBIX AaBTOMOOIIEH IIPHMEHSIOT INMHITBI JHAMETPOM &8..9 MM, IS I'PY30BEIX
aBTOMOOHIIEH — JHaMeTpoM g0 15 mmM. KOomMyecTBO INMMIIOB, YCTAHABIMBAEMEIX B IIHHY, 3aBHCHT OT
MacCChl aBTOMOOWISL, MOIIIHOCTH JBHIATENS H YCIIOBHH SKCIUTyaTalmu. FX qomkHo OsITh He Oomee 200.

[lomHonpuBo HEIE aBTOMOOIIH, Haripumep ['A3-60, 3MJI-131, «Ypamn-375», ¢ LENbIO ITOBBIIIEHHS
ITPOXOJHMOCTH O0OPYAYIOT CHCTEMOH PEryIHPOBAHHS JAaRJIEHHS BO3AYXa B IMHHAX. BO3AyX ITOAAeTCs B
CHCTEMY KOMITPECCOPOM, YCTAHOBJIEHHBIM B TOPMO3HOIH CHCTEME.

Oboovsa. O00A ¢ COEIHHHTEIILHOH JKEeCTKOH 4YacThl0 Kolleca YAepKHBaeT IIHHY H IlepefacT
Harpy3KH OT Hee Ha CTVITHIY. Ilo3TOoMY OH DONKEeH ITOITHOCTBIO COOTBETCTBOBATH IIMHE ITO pa3sMepaM,
’KECTKOCTH H KOHCTPYKIHMH. [Tocamounsle pasMepsl 00oaa IIg KaMepHOH H OeCKaMepPHOM IIHHEI JOJIKHBI
OBITh OJHHAKOBEIE.

KOHCTPYKTHBHEIE CXEMEBI KOJEC ITOKa3aHbl Ha PHCYHKE 7, a cXeMbl 000/IbeB — Ha PHCYHKE 8.

PacrionoxeHHe AHCKAa OTHOCHTEIBHO IIEHTPAIBHOH IUIOCKOCTH, IMPOXOISINEH ITocpeanHe oboga,
XapaKTEePHU3YETCS esliemom. Y KOJIeca C HYJIEBBIM BBIIIETOM IIPHBAJIO4YHAsd IUIOCKOCTh IHCKa
(TTpHyIeraromas K CTVYIHMIE) COBIMAJaeT C I[EHTPaIbHOH IUIOCKOCTBIO. Y KoOJIeca C ITONIOKHTEIbHBIM

] AOKYMEHT NOATMCAH OTHOCHTETILHO IIPHBAIIOYHONH IUIOCKOCTH JHCKA B
| 3NEKTPOHHOW NOANMUCHIO

Cepritddukat: | 12000002A633E3D113AD425FB50002000002A86 bHBIM BEUIIETOM —B IIPOTHBOIIOIOAKHYIO CTOPOHY.
Bnapenel: Lllebayxora TatbAHa AnekcasapoeHa 'CTAHOBEIM CBEMHLBIX ACTAJICH, 6GpTGEElH 3dKpPaHHa.,

| THad IIO0IIK4, IIPSCAHA3HAUCHHAA QI YCTdHOBKH
Hencreutenex: ¢ 20.08.2021 no 20.08.2022 —
il Dol Ll el s Lol Lo BHAYUCHHAA IA 3aMBIKAIOIIIX CBhEMHEBIX JCTAJICH



(3aMOYHBIX M OOPTOBBIX KOJEI[), pydel, PacroJoKeHHBIH MeXIY II0CAJOYHBIMH ITOMKAaMH H
IIPEICTABIISIIONTHH cOO0H YITIyOIeHHEe AJI1 MOHTAKa M JIEMOHTaKa IIIHHEI.

PasmiuyaroT 1ienbHBIEe H pa30opHBIe 0004bsA. llenbHble O00OABS NMPHMEHSIOT JJIS IIMHH JIETKOBBIX
aBTOMOOHIIEH, pa300OpHBIE — IS IIHH I'PY30BBIX aBTOMOOHIEH B CBS3H C HEBO3MOXKHOCTBIO HX COOPKH
yepes 3aKpanHbl 000/1a H3-3a BBICOKOH KeCTKOCTH OOPTOB H OOKOBHH.

Puc.

7

f\J %1

KOHCTPYKTHBHBIE CXeMBI KOIec. a — OJHHApPHOI0, 6— CIBOEHHOIO, 6 2, 0 — C

pPa3J IMYHbBIMH BBIJICTAMH [JHCK4, € —6EB,I[IIGI{DEDI‘D; l—EEpTI[[{ElJ]LHHH OCh KOJISCA, 2—

obox, 3 — IHCK, 4 —XKpelneXHble OTBEPCTHS, >— IEHTPAIIBHOE OTBEPCTHE JHUCKA, 6—

SJIEMCEHTBI KPEILJICHIA
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Prc. 8. OcHOBHBEIE THITBI 00OJbeB KONIEC: @ — Hepa3beMHBII I'TYOOKHII CHMMETPHYHBIH, 6—

Ceptudumkar:
Bnapeneu:

Pa3beMHBIH IIOCPEAHHE, 8 —CEIMEHTHBIN THITA «TPHIIIEKCY, Pa3AelIeHHBIN 10 paguyCcy Ha
TPH CEIMEHTa, ¢ — Pa3beMHBIH JBYXKOMIIOHEHTHBIN, O —  Pa3beMHBIH
TPEXKOMIIOHEHTHBIH, ¢ — YeTBIPEXKOMIIOHEHTHEBIH, ¢ — IISTHKOMIIOHEHTHBIN, 1 —
OCHOBaHHe 000/1a; 2— COeIHHHUTEIBHEIH EMEHT, 3— pa3zbeMHOE OOPTOBOE KOJBIIO, 4 —
CheMHOE GOPTOBOE KOMIBIO, 5 — IPYKHHHOE 3aMOYHOE KOIbI[O, 6— IT0CaJ0YHOE KOIIBI[O,
/—VIUIOTHHUTEIS 110 OeCKaMEPHVIO IIIHHY

4 3

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

12000002A633E3D113AD425FBS0002000002A6
le6ayxoea TatesaHa AnekcaHgpoeHa

JIETKOBOI'O aBTOMOOHIII. 1 — CTYIIHIIA, 2 —

Oeicteutened: ¢ 20.08.2021 no 20.08.2022 1 6apaﬁaH; 5 — BOIT



Puc. 10. KpermieHne JHCKOBBIX KOIeC I'PY30BBIX aBTOMOOHIIEH: @ — ONHHAPHBIX, 6— CIBOEHHBIX,
| — mmmnpka;, 2 — cTynuia, 3 — AHCK, 4 — ramnka KpeIvleHHsS HapyKHOIO JHCKa, 5 —
raika THia J[MH, 60 — raika c 3aBaJlbLIOBAaHHON IIMaNOOH, 7 — TrarkKa KpeIIeHHsS
TOpMO3HOro 0apadaHa; 8— TopMO3HOH OapadaH, 9 — ramka KpelJIeHHS BHYTPEHHETO JHCKa

CoelHHEHHE KOJIeca CO CTYIIMIEH JOKHO OOeCIeUHTh Ilepeadyy BpaIlarollero MOMEHTa H
IIEHTPHPOBAHNE KOJleca Ha CTYIHIE. JIMCKOBEIE Kolleca KPENAT K CTYIHMIE OOJITaMH IIH ITOTFIIBKAMI.
[leHTpHpOBaHHE KOJIEC OCYINECTBISIETCSA II0 CepHYeCKHM HIIH KOHHYECKHM (ackaM KpelleKHBIX
OTBEPCTHI, IEHTPAILHOMY OTBEPCTHIO JHCKA, BBEICTYIIAM Ha ITOBEPXHOCTH JHCKa. BBICTYIBI JHCKA V
KpPEIeKHBIX OTBEPCTHH CO3JAK0T VYIpPYyrHe JeOopMallHH OT VYCHIHSA 3aTsKKH H - 00eCIeUHBarOT
CTaOIIBHOCTD 3aTsDKKH. KpelleHHe Koneca JIETKOBOI'0 aBTOMOOMIIS ITOKa3aHO HA PHCYHKE 9.

B TIpy30BEIX aBTOMOOMIISIX IIPH VYCTAHOBKE CJIBOEHHBIX KOIEC IIPEMYCMOTPEHO Pas3lelIbHOE
KpeIUIeHHe BHYTPeHHEro H HapyKHOro JHCKOB (pHc. 10). BHYTpeHHHH IHCK IIEHTPHPYIOT TaHKaMH,
HaBEPTHIBAEMBIMH Ha KOJIIAYKOBBIE TAHKH.

Koneco qomK kHO HMeTh MHHHMAIIBHBIE MACCY, MOMEHT HHEPIHH, OHeHHe U JucOanaHC BCIIEICTBHE
BBICOKHX CKOpPOCTEH JABHXKEHHS aBTOMOOWIA. J[HcOalmaHC yxXyAimaeT KoM(pOpTaOelIbHOCTh JBHKEHHS,
YCTOHYHBOCTE M YIIPABISAEMOCTh aBTOMOOIUISL, MOXET CTaTh INMPHYHMHON aBTOKOJIEOaHMI, YVBEIMYMBAET
H3HOC IIHH, IIAPHHPOB TTOABECKH H PYIEBOro IpHBOAA. UTOOK YCTpaHUTH AHcOaTaHC aBTOMOOHIBHOIO
KOJIeca, Ha ero 000 ycTaHaBIHBAIOT I'PY3HK. Komeca rpy30BhIX aBTOMOOHIIEH OallaHCHPYEOT CTaTHYECKH,
JIETKOBBIX aBTOMOOHIIEN — JHHAMHYECKH.

1.3. YcraHoBKa ynpas/isieMbIX K0J1eC.

JI1ms co3aHmsa HaHMEHBIIETO COIPOTHBIIEHHS JIBIDKEHHIO, 3aMeUICHHS H3HAIMHMBAHHS IIHH H
CHIDKEHHS pacxojJa TOIUINBa YIIpaBIIsIeMble KoOJjeca JOIKHBI KaTHTHCS B BEPTHKAIbHBIX IUIOCKOCTSIX,
MTapaUIelIbHBIX ITPOAOJIEHON OCH aBTOMOOWISA. C 3TOH ILIENBIO YIIpaBIIIEMBIE KOJIeca YCTaHABIMBAIOT Ha
aBTOMOOHJIE C Pa3BaJIOM B BEPTHKAJIGHOH IDIOCKOCTH H CO CXOXKIEHHEM B TOPH30HTAIIbHOH TUIOCKOCTH.

Yromn pasBana yIIpaBIIeMBIX Kojlec — yroi o (puc. 11, a), 3aKIFOYEHHBI MEKIY IIOCKOCTBIO
KOlleca H BePTHKAIIbHOH IUIOCKOCTBHIO, ITapalllIellbHOH ITPOAOIBHOH OCH aBTOMOONISA. YTON pa3Bala
CUHTAETCS MOIOKHTEILHBIM, €CIIH KOJIeCO HAKJIOHEHO OT aBTOMOOHIISI HAPYKY, H OTPHIIAaTeIIbHBIM — ITPH
HaKJIOHE KOJIECA BHYTPE.

-
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AOKYMEHT NoarnncAH _ .
SNEKTPOHHOW-IOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LlebayxoBa TateAHa ARekcaHapoBHa
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Puc. 11. YI7IBI YCTaHOBKH YIIPABJISIEMBIX KOIIEC: @ — Pa3Ball, 6 — CXOXKIEHHE



Yron paszBana HeoOXOIHM IS TOTO, YTOOBI OOECIIEUHTS IIEPIIEHIHKYIISIPHOE PaCIIOIOKEHHE KOIIEC
IO OTHOIIEHHIO K TIOBEPXHOCTH JOPOrH ITPH Ae(OpMaLlHH AeTalleH MocTa ITOJ AeHCTBHEM Beca Iepe JHeH
yacTH aBTOMOOWIS. [IpH YCTaHOBKE KOJIeca ¢ pa3sBajioOM BO3SHHKAET OCEBas CHIIA, ITPHKHMAROIIAsI CTYITHIY
C KOJIECOM K BHYTPEHHEMY IIOAIIMMITHHKY, pasMEP KOTOPOro OOBIYHO OONBIIE, YUEM pa3sMEP HAPYKHOIO
TTOMIIMITHHKA. BCIEICTBHE ATOr0 pasrpykKaeTcsa Hapy KHBIH ITOMIIHITHHK CTVYIHIIEI KOleca. YTOII pasBaia
obecIieynBaeTca KOHCTPYKI[HEH YITPAaBIIEMOr0 MOCTa ITYTEM HAKIIOHA ITOBOPOTHOH LIall()bl H COCTABIISIET
0—2°.

B 1mporecce sKcIuryaTanMi yroll pasBajla KOJIeC H3MEHSETCS ITIaBHBEIM Oo0pa3oM H3-3a H3HOCa
BTVIIOK IIIKBOPHEH ITOBOPOTHBIX KVIIAKOB, ITOAUIMITHUKOB CTYIIMIEI KOJleC H JeopMaliH OalIKH
TIepeJHErO MOCTA.

[Ipn HamMumy paspaia KOJIECO CTPEMHTCS KaTHTBCS B CTOPOHY OT aBTOMOOMIIA IIO JYIe BOKPYT
ToukH O (puc. 11, a) nepecedeHHs IMIPOIOIKEHHS €T0 OCH € IUIOCKOCThIO JIOPOrH. Tak Kak yIIpaBiIseMble
KOJIeCa CBS3aHBI KECTKOH OalKOH MOCTa, TO KaueHHE KOJIEC IT0 PACXOMSIIHMCS JIYTaM COITPOBOKIAIIOCH
ObI OOKOBEIM CKOIIBKEHHEM. /{18 YCTpaHEHHMs 3TOrO SABJIEHHS KONIECA YCTAHABIMBAIOT CO CXOKIEHHEM,
T.€. HE TapallIelIbHO, a IT0J HEKOTOPBIM YITIOM K ITPOIOIIBHOH OCH aBTOMOOHIIS.

Yrom cxoxkIeHHS O yIIpaBIgeMbIX Konnec (pHc. 11,6) onpejenseTcs pa3HOCThIO paccTosHHH 4 U b
MeKIY KoJIeCcaMH, KOTOPBIE 3aMEPSIIOT C3aH H CIIEPEIH 110 KpasM 000IbEB Ha BRICOTE OCH KOJIEC. YTOII
CXOXKJIEHHS KOJIEC V Pa3sHBIX aBTOMOOMJIEH HaxXoaHTcHA B mpegenax 0°20" —1°, a pa3HOCTh pacCTOSHHH
MeKIY KolecaMH c3agu M crepeau 2 — 12 MM, B mpollecce SKCIUTyaTaMi YIJIbI CXOKIEHHS KOIecC
MOI'YT H3MEHATHCS H3-3a H3HOCA BTYJIOK INMKBOPHEH ITOBOPOTHBIX KVIIAKOB, IMAPHHUPHBIX COEIHHEHHI
PYIIEBOH TpallemnH H Je(OopMallHH €€ pPhIYaroB. PerylmHpyrOT Yrol CXOXKAeHHS B 5SKCIUTyaTal[HH
H3MEHEHHEM JIJIMHBI ITOMEPEYHON PYIIEBOH TATH. Y CTAHOBKA VIIPABIISIEMBIX KOJIEC C OJHOBPEMEHHBIM
pa3BalIOM M CXOXJIEHHEM OOECIIEYHBAET HX IIPSIMOIIMHENHOE KauyeHHe II0 Jopore ©0e3 OOKOBOIro
CKOJIbKEHHS. [IpH 3TOM OIKHO OBITH IPABIIBHO IOJ00PAaHO COOTHOINEHHE MEXIAY VITIaMH pasBajia U
CXOXKIeHH. KaxaoMy VITIY pasBalia COOTBETCTBYET OIIPEAEIIEHHBIH VIO CXOXKICHHS, ITPH KOTOPOM
COIIPOTHBIIEHHE ABHKEHHIO, PacXOJl TOIUIMBA M H3HAIIMBAaHHE IIMMMH OYAYT MHHHMAIBHBIMH. OOBIYHO
OITHMAJIBHBIH VI OJI CXOKIAEHH S YIIPABIIIEMBIX KOJIEC COCTABIISIET B cpeaHeM 15 — 20% yria ux paspana.
OJIHAKO B IIPOIIECCE SKCIUIyaTallMH VIIPABIISIEMBIE KOJIECa 4YacTO YCTAHABIHBAIOT CO CXOXKJICHHEM
HECKOIIBKO OONBIIMM, YeM TPeOVeTcs IS KOMIIEHCAI[HM HX pa3Bajia. JTO BEIZBAHO TEM, YTO Y KOIIEC
BCJIEJCTBHE HAIIHYHA 3a30POB M VIIPYTOCTH PYIEBOrO ITPHBOAA MOXKET ITOSBHTBCS OTPHIATEIBHOE
CXOXKIeHHe. B pesyimprare gaxe IIPH IIOJIOKHTEIIBHOM HX pasBale BO3pacTaeT COIPOTHBIIEHHE
IBIDKEHHIO U YCKOPSETCS H3HAIIMBAHHE ITIHH.

[IpoBepKa M peEryIIMPOBKA YITIOB YCTAHOBKH YIIPABIIIEMBIX KOIEC HMEIOT BaKHOE 3HAUEHHE, TaK KaK
5TH VIJIBI OKa3bIBAIOT CEPhE3HOE BIHSIHIE Ha YCTONYHMBOCTh aBTOMOOWIIS, pacXo TOIUINBA H H3HOC ITIHH.
HeoOxomMO IIEpHOIMYECKH IIPOBEPSATh MX BeIHMYHHY, KOTOpasi MOKET MEHSTBCSI BO BpeMS
SKCIUTyaTallHH BCIEICTBHE H3HOca JAeTallell IepeJHEro MocTa, ero JedopMalHH H HEHCIIPaBHOCTH
ImoABeCKH. [IpoBepKka JOKHA ITPOBOMHTHCSA HA TOPH3OHTAIBHON IUIOIMAAKE C TBEPIALIM ITOKPBEITHEM, ITPH
IIONMHOM HAarpys3Ke aBTOMOOWIS, OTPErYIHMPOBAHHEIX ITOAINMITHUKAX CTYIMI[ KOJIEC, HOPMAIbLHOM
IAaBIIEHHHM BO3JyXa B IMMMHAX M ITOJIOKEHHH KOJIEC, COOTBETCTBVIOINEM IIPSMOJIMHEHHOMY JIBHKEHHUIO.
Yron pasaia KOJIEC HYKHO IIPOBEPSTH C ITOMOIIBIO CIIEIHAIBHOIO IpHOOpa — KOMOHHHPOBAHHOIO
ypoBHA. ECII OH OTCYTCTBYET, TO ITPOBEPKY MOXKHO ITPOBOAMTH ITPH ITOMOIIH YIOIBHHKA (OTBeca) H
JIMHENKH. YTOIBHHUK YCTAaHABIMBAIOT IIPOTHB I[EHTPaA KOJIECa Ha POBHYIO OIIOPHVYIO ITOBEPXHOCTH, 3aTeM
3aMEPSIOT PACCTOSHHUS OT YIOIBbHHKA IO BEPXHENH M HIDKHEH 4yacTeH o0oja Kojeca. UTOOBI HCKIIFOUNTH
BIIMSHHE HETOYHOCTH YCTAHOBKH, a TAK)Ke ITOTHYTOCTH 000]1a KoJleca, 3aMep CledyeT IPOBOJAHTE 2 pasa,
rmoepopaunBas koneco Ha 180°. Ilo pesynbpraraM ABYX 3aMEPOB OIPEEIIIIOT CPEAHIEe 3HAUEHHS pasBaja
KOJIEC.

Y JIETKOBBIX aBTOMOOIIEH pa3Ball KOJIEC PETVIIMPYIOT IPH ITOMOIIN MpEeaHAa3HAUYEHHBIX IS 3TOH
I[eH JeTaneil MOABEeCKH (SKCIEHTPHKOBBIX BTVIIOK, MPOKIAZOK H T. J.). Y T'PY30BBIX aBTOMOOHIIEH
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2. IloaBeckn
2.1. HazHa4veHHe H cOCTAB MO/IBECOK.

[logeecka coemMHSAeT paMy MM KY30B C arperaTaMil XOJOBOHl YacTH, BOCIIPHHHMAET
IHHAMHYeCKHE HAaIrPy3KH CO CTOPOHBI JOPOTrH, 00eCIIeYHBAET IUIABHOCTE XO[a aBTOMOOIIISL.

K rmogeeckaM IIpedBSBIISIOT CIeAVIOINHE TpeOoBaHHA. OOeCIleYeHHE OIITHMAIbHBIX YaCTOTHI
KOjIeOaHMH Ky30Ba M aMIUIMTYABI 3aTyXaHHS KoJjIeOaHHH, ITPOTHBOJAEHCTBHE KPEHY aBTOMOOMIS IIPH
IIOBOPOTE, Pa3srOHE M TOPMOXKEHHH, CTaOWIN3allMsg VITIOB VYCTAaHOBKHM HAIIPaBJLIIOIIMX KOJEC,
COOTBETCTBHE KHHEMATHKH KOJIeC IIPpH TIIOBOPOTE KHHEMATHKE PYIEBOTO MEXaHH3Ma, IIPOCTOTa
YCTPOHCTBA H TEXHHYECKOr 0 OOCITYKHBAaHI, HAJIEAKHOCTD.

CoCcTaBHBIE YacTH ITOJABECKH: VIIPYIHE 3JIEMEHTHI, HAITPaBJLIOIHE YCTPONCTBA, aMOPTH3aTOPEI. B
aBTOMOOHJIE Pa3IIMYalOT IIOAPECCOPEHHBIE MAacChl: KY30B (paMy) H BCe, YTO K HEMY KpeIHTCi, H
HEIIOIPECCOPEHHEIE MACCHI: KOJIECa, HEKOTOPBIE YaCTH ITOIBECKIH.

YIIpyrue 5SIeMeHTHl BOCIIPHHHMAKOT H TaciaT AHHAMHYECKHE HArpy3KH CO CTOPOHBEI JTOPOLH.
Pasmiyaror  peccopHble  (JIMCTOBBEIE, BHTBHIE IIPYKHHHBIE, TOPCHOHHBIE), ITHEBMATHYECKHE
(pe3HHOKOPAHBIE OaJUIOHBI, JHA(pParMeHHbIe, KOMOHHHPOBAHHEIE), THAPOITHEBMAaTHYECKHE H PE3HHOBHIE
(paboTaroT Ha KpydyeHHe HWIH CKATHE) YIIPYTHE 3IIEMEHTHI.

Hampagisroree yCTpoOHCTBO BOCIIPHHHMAET ITPOAOIBHBEIE H OOKOBBIE CHIIBI M MOMEHTHL. (CXeMa
HAIIPABIISIOIIET O VCTPOHCTBA OIMPEHEIseT 3aBHCHMYIO H HE3aBHCHMYIO ITOIBECKH.

[Ipn HezaBHCHMOH ITIOABECKE KaXIO€ KOJIECO MOJKET COBepIlaTh KoineOaHHI He3aBHCHMO OT
Ipyrux. Takyro ITOABECKY Yalle BCErOo IMPHMEHSIOT IIPH Pa3pe3HOM MOCTE B JIETKOBBIX aBTOMOOIISX H
aBTOMOOHIISIX BBICOKOH ITPOXOANMOCTH.

3aBHCHMAs IIOABECKa IEpeJaeT Yepes MOCT KoJleOaHHS OZHOrO Kojlieca APYIoMY. DTV ITOABECKY
IIPHMEHSIOT IS JBYX- H MHOT'OOCHBIX I'PY30BBIX aBTOMOOHJIEH H IPHIIEIIOB. 3aBHCHMBIE OaTaHCHPHEIE
ITOABECKH ITOAPECCOPHBAIOT JBa OIIM3KOPACITONOKEHHBIX MOCTA.

AMOpPTH3aTOPEl IIOITIOIAIOT SHEPrHIO KoledaHHIl peccop, Ky30Ba H Koiec.  Pasmmyaror
THAPaBIIMYECKHE, Ta30HAIIOIHEHHBIE M KOMOHHHPOBAHHBIE aMOPTH3aTOpPRI. [0 KOHCTPYKTHBHOMY
HCIIOTHEHHIO OHH OBIBAIOT PBIYAKHBIE H TEIIeCKOITHYECKHE.

2.2. Ypyrue H HAIpaBJISIOLIHE 3JI€MEHTHI I10/IBECOK

Vnpyeue snemenmuvr nooeecox. Handomnee pacrpocTpaHeHBl JIHCTOBBIE PecCOphl. OHH ITPOCTHL B
H3TOTOBIEHHH M PEMOHTe. B HIX HET phIYaKHBIX HAIPABILION[MX ITPHCIIOCOOIEHHH B OTIIHYHE OT
NIPY’KHHHBIX H TOPCHOHHBIX peccop. JIHCTOBBIe peccopbl OBIBalOT TpeX THIOB (pHe. 12, I):
MTOMY3IUINNTHYeCKHE (a), KaHTIWIeBepHBIe (6) H YeTBepTHEIE (€). DopMa Habopa JIHCTOB COOTBETICTBYET
BIFOPE M3rHOAOIMX MOMEHTOB, T.€. Peccopa IPEICTaBISeT COOOH OalIKy PaBHOIO COITPOTHBIIEHHS.
KperuieHHe peccop MEPBBIX ABYX THIIOB aCHMMETPHYHOE, YTO OOECIIEYMBAET COIPOTHBIIEHHE KPEHY H
«KJIEBKAMY IIPH TOPMOXKEHHH.

JIncroBas peccopa COCTOHT M3 KOPEHHOIO JIMCTA, KOTOPBIH COEAHHEH C PaMOH, H IMPHTSIHYTHIX K
HEMY XOMYTaMH OCTallbHBIX JIMCTOB. llepen cOOpKOHM JHMCTHI HMEIOT pasHYIO KpHBH3HY. lIpomonsHoe
CMEIIEHHE JIMCTOB OIPAHHYMBAIOT BBICTYIIBI, KOTOPBIE BXOMAT B VITIYOJIEHHS CMEKHOIO JIMCTA, WIH
I[eHTPAIBHBII CTSKHOH OONT. J[I9 CHIKeHHS TPeHHI Ha JIHCTHI HAHOCAT CIOH I'pa(pHTOBOH CMa3KH HITH
pPasMEIarOT MEXKIY HUMH HeMeTaJUIMYeCKHE MPOKIaaKkH. CeueHHe peccop OBIBAET IPSMOYTOIBHBEIM, T -
00pasHBIM WIH TpalrelleHaanbHeIM. [locnemune o0mamaroT JIYUIIHMHE CBOHCTBAMIL

Peccopy Kpensar K MOCTY CTpeMSHKaMH C HakKIaJKaMH, OAMH KOHEI[ KOPEHHOIr'O JIMCTa KPEIsT K
KY30BY IIIAPHHPHO, a JIPYTOH — 4Yepe3 cepbly. IIpHMEHSIOT TakKe KPEINIEHHE PECCOP Ha PE3HHOBBIX
IMOAVIIKaX. Takoe KpelmeHne He TpeOyeT CMas3KH H CHIDKAeT CKPYUHBAHHE PECCOPEHI ITPH MEPEKOCE PAMBI.

AOKYMEHT, [IOAINCAH I Ha JETKOBBIX ABTOMOOIIAX IIPH HE3aBHCHMOIL
1 SNEKTPOHHOW NOAMUCHIO | .
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MIpHIeNlaX H MaJIOMHTPaKHBIX aBTOMOOHISX. DHEprHsa VIPYrol JedopMallid TOPCHOHOB B 2...3 paza
OOIIBIIE, YEM VY IIHCTOBEIX PECCOP.

YIIpyrHe TITHEBMATHUYECKHE HSIEeMEeHTHI HauOolee 4YacTO IIPUMEHSIOT Ha aBTOMOOHIISX C
MEHSIOIIEHCSI TOAPecCOPpeHHOH MaccoH (aBToOycaxX, KOHTeHHepoBO3axX, Tpelnepax H T. II.).
XapaKTEPHUCTHKA ITHEBMATHYECKOHN ITOABECKH HETMHENHAS, ITapaMETPhl KOTOPOH MOKHO MEHATH 3a CYET
H3MEeHEHH S JTaBIEHHS BO3AyXa. BBICOKAs IUIAaBHOCTh XOJa MOKET OBITH IOJIYYeHa TIPH OTHOCHTEIIHLHO
MaJIbIX TIEPEMEIEHHSIX MacC Ky30Ba H HETIOAPECCOPEHHON YacTH. MeHsq naBiIeHHe BO3AyXa, MOKHO pe-
T'YIIMPOBATh IIOJIOKEHHE KY30Ba OTHOCHTEIBRHO JOPOrH, a IPH HE3aBHCHMOH ITOABECKE — IJOPOKHBIH
ITPOCBET.

bammoHHble H auHadparMeHHBIE VIIPYTHE 3JIeMeHTHI (pHc. 12, II) M3rOTOBILIIOT H3 JBYXCIOHHBIX
PE3HHOKOPAHEIX 000I04eK. JJI KOp/a HCITONB3YIOT KalpoH IIH HEHIIOH, JJI HapyKHOI'O cl10sg OalioHa
— MacnoOeH30CTOHKYI0 Pe3HHY, UIS BHYTPEHHero ciosd — Kaydyk. g OamwroHoB (puc. 12, Il a)
XapaKTepPHa BEICOKAS TepMETHYHOCTh. OJHAKO IS paboThl ¢ HHUMH Ha HH3KOYAaCTOTHBIX KOIeOGaHHSIX
IIPHMEHSIEOT JOIIOIHHTEILHBIE pe3epByaphl. [IpuMeHsss guadparMeHHbIE H PYKaBHBIE 3IIeMEHTHI (pHC. 12,
I, 6, ¢ 2), MOXKHO ITOIYYHTh HH3KYIO COOCTBEHHYIO YaCTOTY ITOABECKH. /111 paOOTBI 3THX 3IIEMEHTOB
TpeOyeTCcs MEHBIIIHI 00beM BO3AyXa. OQHAKO BCIIEACTBHE TPEHHS HX O0OIOUYKH O IIOPIIEHh OHH OBICTPEE
H3HAIHBAIOTCSL.

['MapormHeBMaTHYECKHE BIIEMEHTEL TEIECKOITHYECKOr O THITA IepeIaroT JTaBIEHHE Ta30BOH ITOAVIIIKE

yepes JKHAKOCTh. OTH YCTPOHCTBA KOMIIAKTHEE ITHEBMATHYECKHX, TaK KaK paboTaroT IpH JaBiIeHHH 10 20
MIIa.
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Hanpaensowie yvempoiicmea OIPeJelsIOTCSI CXeMOH IToABecKH. IIpH 3aBHCHMOM MOJBecKe (PHC.
13, a) oba komneca KeCTKO COeJHHEHBI ¢ OanKoH MocTa. [IpH H3MeHeHHH ITOIOXKEHHS OJHOI0 H3 KOJIEC I10
BBICOTE MeHSeTCSI Yol Ad. B 3ToM ciaydyae IIpH BpaIlleHHH KoJeca BOZHHKAaeT THPOCKOITHYeCKHH 3(PQeKT,

GTthIiIHHIﬁGH BEPHYTDE OChb B IIPCABIAVIIIEEC ITOJIOYKEHIIC, YTO ITPHBOJHT K H3HOCY IIIHH H oceH.
Puc. 13. CxeMBl IIOABECOK. a — 3dBHCHMAM, 6 — He3aBHCHMAas OOHOPBIYAXHAA, 6, ¢ —
HE3AaBHCIHIIMbBIC ABYXPbIUa KHBIC C PbIvdl'aMI OJIMHAKOBOH H pElBHGﬁ JIITHBI o —

HE3aBHCIHMadA PhIYaKHO-TCIICCKOITHYCCKaA

[Ipn HezaBHcHMOH TojBecke (pHc. 13, 6...0) KaxkIoe KOIecO IOJIPeccOpeHO OTAelnbHOo. [Ipu
OJHOPEIYAXXHOH IToaBecke (pHc. 13, 0) B cHCTeMe Takke JIeHCTBYeT THpocKomudeckHil sdpdekr. [Ipu
IBYXPBIYaKHOH ITOJBECKE ITapaiiellorpaMMHON (pHc. 13, ¢) M TpallellHeBHIHOH C phlYaraMH pa3HOH
IHHBL (puC. 13, 2) YITIOBOrO IepeMeIeHHs Kojleca HeT, HO BO3HHKaeT OOKOBOe CMeIlleHHe Al KOTOpoe
IIPHBOJIUT K OOKOBOMY H3HOCY KOJIEC.

Ha I5erkoBeIXx aBTOMOOHIISX IIHMPOKO ITPHMEHSIOT PBHIYAKHO-TEIECKOIMMYECKYIO ITOJBECKY
«Kayarommasics ceeya» (puc. 13, 0). OHa oOeclieynBaeT He3HAUYHTEIILHOE H3MeHeHHe KOJIEH H pa3Bana
KOJIEC, HMEET MAIIYIO MaccCy, OOIBIIOE PaCCTOSHHE MEXKIY OIIOPaMH ITPaBOrO M JIEBOI'O KONIecC, OOIBINOH
XOJI TIO BEICOTE.

BamaHcHpHBIe mogBecKH (pHc. 14) IIpHMeHSIOT Ha MHOIOOCHBIX aBTOMOOWIIX. [IoIBeCKH ¢ KOPOT-
KHM OanaHcHpoM (pHc. 14, a) HCIIOIB3YIOT Ha ITOYIIPHIENIaX H aBTOMOOHIIIX ¢ KOIECHOH (OpMYyIIoH
0x2. B nogBecke, H300pakeHHON Ha pHCYHKe 14, 6, IO JIMCTOBOH PECCOPOH YCTaHOBIEH OOIBIION Oa-
JIaHCHP, a HaJl HHM — PeaKTHBHBIE TATH (B aBToMOOWIIX MA3). B cxeme Ha pHcyHKe 14, ¢ cama peccopa
SBISETCS OallaHCHPOM, a CBEpPXY M CHH3Y VYCTAHOBIIEHBI PEAaKTHBHEIE INTAHTH, OIPaHIYHBAIOIIHE
IIPOIOJIbHEIE MepeMellleHHI MOcTOB (B aBToMOOHIIIX 3UJI, KA3, KpA3, VpanAS3).

CraObmwmzaropel. IIpu 1moBopoTre aBTOMOOHIS IIOJA MEHCTBHEM IIEHTPOOEKHOH CHIBI KY30B
HAKpPEHSETCS, IIOJIOKEHHE IIEHTPa MAacC HM3MEHSETCS, YTO MOJKET IIPHBECTH K OITPOKHIBIBAHHIO. I
KOMIIEHCAI[MH STOr0 SBJIEHHI IIOJBECKAa JOIDKHA HMETh VIJIOBYIO JKECTKOCTh B IIOIEPEUYHOM
HaIIpaBJIEHHH, YTO JOCTHTAETCS YCTAHOBKOH CTaOMIH3aTOPOB. YacTo cTabHImM3aTop IIPeACTaBIIsIeET cOO0H
TOPCHOH, KOTOPHIH ITPH HAKIOHE Ky30Ba 3aKpyuHBaeTcd. Ha JIerKkoBeIX aBTOMOOHIISIX CTaOHIIM3aTOP
yCTaHABIIMBAIOT Ha IlepeJHeM MOCTY H PeJIKO — Ha 3aJHeM. MHor1a () yHKI[HIO cTaOWIH3aTopa Ha 3aJHel
noaBecke BeOTONMHAeT U-o6pa3Had 3aaHaq Oanka (B aBTOMOOHIIX BAS).
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Puc. 14. CxXeMBbI OaJIaHCHPBEIX  ITOJABECOK: a —

YeThIPEXPECCOPHAST ¢ OaJlTaHCHpPOM, 6—IBYXPECCOpHAas C
KEeCTKOH OamaHCHpHOH OaJKoOH, €6 — ¢
OaJIaHCHPHBIMH peccopaMH H peaKTHBHBIMH IIITaHTaMH

2.3. AMOpPTH3ATOPBI

AMOPTH3aTOPEI raciaT KonedaHHs ITOAPECCOPEHHON H HETOAPECCOPEHHON MAacC aBTOMOOHIISI 34 CUET
IPOCCEIMPOBAHNS KHIKOCTH Yepes KaTHOPOBAaHHBIE OTBEPCTHS B CIIEIHAIBHBIX ITandax. O0pasyrolasics
TEIIOTa TPEHHS KHJIKOCTH PacCceHBAcTCS 4Yepe3 KOpIYC aMOopTH3aropa. B He3aBHCHMBIX ITOABECKaX
aMOPTH3aTOP YacTO HCIIONB3YIOT KaK HAITPABIISFOIIHH 3JIEMEHT.

TpeboBaHHA K aMOpTH3aTOpaM: OOECIIeYEHHE TIABHOCTH XOJa aBTOMOOMIIA, €0 YCTOHUYHBOCTH H
VIIPaBISEMOCTH, YMEHBIIIEHHE KpeHa Ky30Ba ITPH Pe3KOM TOPMOKEHHH H PasroHe, IpeJOTBpalllcHHE
OTPEIBA KOJIEC OT JOPOTH ITPH TONMYKaX. PasmiyaroT aMOpTH3aTOPBl OJHOCTOPOHHETO JEHCTBHS, KOTOPBIE
racar KomneOaHHS IPH Xoae OTOO0S PecCOpHl, H ABYCTOPOHHETO JIEHCTBHS, KOTOPEIE racar KonebaHHI U
IIPH CKATHH, U IIPH XOJie 0TOO0S peccophl. COIPOTHBIIEHHE ITPOTEKAHHIO KHAKOCTH TIPH XOHe CKATHI B
2..5 pa3 MeHBIlIE, YeM IIPH XOJe OTOO0S, T.€. OCHOBHYIO SHEPIHIO KOIEOaHMs IIPH XOJE CKaTHS
BOCITPHHHMAET PeCCOpa, a TIPH XoAe 0TO0S — aMOPTH3aTOP.

[I0 KOHCTPYKIIMH aMOPTH3aTOPhI OBIBAIOT PBRIYAKHBIE H TEJIECKOITMUYECKHE, a 10 IPHMEHSIEMOMY B
HIX MaTepHaly CXKaTHd — JKHIKOCTHBIE, Ta30HaAIlOHEHHBIE H KOMOMHHPOBAHHLIE. B OCHOBHOM
TIPHMEHSFOT TENECKOIMTHYeCKHE aMOPTH3aTOPhI, TaK KaK YV HHX HeOonemme gaBiaenue (2,5..5 MIlla mo
CPaBHEHHIO PBhMMaKHBIMH, YV KoTOphIX 10...20 MIIa) u Macca, 3HaAaUHTEIBHBII Pecypc, a JOITYCTHMEIH
YCTAHOBOYHBIH VIO HAKIIOHA MeHee 45°.

Tenecxonuueckuii 0eyxmpybusiii amopmiuzamop COCTOHT H3 padodero muwiHHapa 1 (puc. 15) u
pesepByapa. llomocTe B MeXIy HHMH 3aIlOIHSETCS aMOPTH3aTOPHOH XHIKOCTBIO, BBITECHSIEMOH H3
IIONIOCTH pabdodvero IWIHHApa. B BepXHEH YacTH aMOpPTH3aTOpa YCTAHOBJIIEHO VIUIOTHEHHE INTOKA
(CallbHHK) H3 MaclIOOE€H30CTOMKOH PE3HHBI, ITOMKAaTOH KOHHYECKOH IPYKHHOH. CalbHHK HMEET P
KOJIBIIEBBIX I'PEOEINKOR, KOTOPBIE CIIYKAT THAPARIHYECKHM YIIOTHEHHEM.

[Ipu coxatHH peccopsl opieHb 4 (pHc. 15, a) ABMKeTCS BHH3, BRIKHMAS JKHIKOCTD H3 ITOIOCTH 4 B
IIOIIOCTh b 4Uepes MepellyCKHOH KiartaH 3. IIpH ManoH CKOPOCTH IIOPIIHS KHAKOCTH ITPOXOIAHT Yepes
OTBEPCTHSA IEPEMYCKHOr O KiIaltaHa, a ITpH OONBIIOH — J00aBOYHO OTKPHIBAETCS PA3TPY30UHBIN KilallaH
8. llpoxomss dyepe3 OTBEPCTHS KIAIIAHOB, JXKHAKOCTh JOPOCCEIMPYETCS, CO3MaBas COIPOTHBIIEHHE
IBIDKEHHIO TIOPIIMHA. OOBEM KHIKOCTH, COOTBETCTBVIOIIHMI OOBEMY INTOKA, BBITECHSETCS B KOPITYC
pesepByapa.

[Ipn xoxe orGos peccophl IOpPIIEHb IepeMelnaeTcsa BBepX (pHc. 15, 6), KHIKOCTh 3aKphIBAET
KIIarnaH 3, OTKPBIBAET KIIallaH 0T00A 5, co3/laBas 3HAYMTEIIPHOE COIPOTHBIIEHHE IIEPETEKAHHIO KHIKOCTH
H3 TTOIOCTH 5 B MOJIOCTh A. OCBOOOMUBIIIIICS OOBEM IIOIOCTH A, COOTBETCTBVIOIIMH OO0BEMY INTOKA,
3aII0THSIETCS XKHIKOCTHIO H3 Pe3epByapa yepes3 BCaChIBAOINMII KIIaraH /.

XapakTepHCTHKAa aMOpTH3aTopa HelmHelHas (puc. 15, ¢). OCHOBHOe KOIHYECTBO SHEPIHH
ITOITIOIAETCS TIPH XoHe OTO0SI — racsarcs KoJjieOaHHs PecCophl. Y JIETKOBBIX aBTOMOOHIIEH pasiIHYHE
COITPOTHBIIEHIH CKATHI M OTOO0S MEHBIIIE, UEM YV IPY30BBIX.

Tenecxkonuyeckuil 2a30HANONHEHHBII amopmuzaniop UMEET KOMIIEHCAIMOHHYIO IIOJIOCTh 6,

.; AOCKYMEHT INOArNnucAH 'a 3aI0IIHEHA Ta30M H OTAeleHa OT »KHIKOCTHOI
1 3NEKTPOHHOW NOANUCHIO X

ICeprudukar" 12000002A633E3D113AD425FB50002000002A6 SBEIM YIUIOTHEHHEM 9. JlaBlIeHHe ra3a COCTaBIISET
|Bnapenel; Webayxoea TareAHa AnekcaHgpoeHa 10 KIIAKOCTHOMY. KommebaHnsa racsarcsd ra3oBOH

] mOpOBAaHHBIE KaHAlBl 15 INepeMEHHOIO CEYEHUS B
dencreutenex: ¢ 20.08.2021 no 20.08.2022 _ » e
| BIBASTCS IDIACTHHYATHIHM KiIaraH 13 c 1mambomn 14.
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CUET JPOCCETHPOBAHHS CO3JIaeTCSI COMPOTHBIEHHe. [IpH OONMBIINX CKOPOCTSIX JBHJKEHHS TIOPIIHS
(pe3kHxX KoneOaHHSIX) ramieHHe ITPOHCXOAHT B OCHOBHOM 3a CUET I'a30BOH IOAYIIKH. PasHHIla 00beMOB
IIPH IIepeMEeIeHHH TTOPIIHSI H KoJIeOaHHSAX TeMIlepaTyphl BOCIIPHHHMAETCS I'a30M. OTH aMOPTH3aTOPEI
HMEIOT OAHH ILFJIHHAP, JIYy4llle OXIIaXJAOTCS, XKHJIKOCTh B HHX MeHBIIE BCIIEHHBACTCS ITPH BBICOKHX
CKOPOCTSIX JBHXKEHHS ITOPHIHSI. AMOPTH3aTOP MOXKHO YCTAaHOBHTh B JIHOOOM ITONOXKEHHH. YTOORI
obecrieunTh TpeOyeMylO0 IUIaBHOCTh JBHJKEHHS aBTOMOOHIS B Pa3IMYHBIX JOPOKHBIX VCIIOBHSX,
HeOoOXOAHUMO PeryIIHpOBaTh IIOABECKY. IS ATOr0 MEHSIOT ee XapaKTepHCTHKH H ITapaMeTphl, 4YeM
TOCTHTAIOTCS PETYIIHPOBAHHE TIONOKEHHS Ky30Ba OTHOCHTEILHO JOPOTH H cTaOMWIH3aI[Hsa cOOCTBEHHOMH
JacTOTHI KoneOaHMil MOABECKH I KaKJIOrO BHAA BBIHYKAEHHBIX KOJleOaHHI. PeryampoBaTh MOMKHO
JIHIIb TTHEBMATHYECKHE H THAPOITHEBMATHUYECKHE ITOJBECKH, H3MEHSSI JaBIIeHHE KHIKOCTH IJIH Ia3a B
VIIPYTOM 3lIeMeHTe. B 3ToM ciaydae THApO- H ITHEBMOCHCTEMA ITOJIBECKH MO KHa OBITh perynmupyeMas. B

ee cocTaBe JOIDKeH OBITh HacoC WIH KoMIIpeccop. [ yrpaBiIeHHs pa0oTOH TaKOH ITOJBECKH Pa3IHIHBIX
MOCTOB HIIH KOJIEC IIPHMEHSIOT 3IEKTPOHHKY.
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Puc. 15. Cxema paboTel aMOpTH3aTOpa: a — CKaTHE PECcCOphl, 6 — OTOOH PECCOPHI, € —
XapakKTepHCTHKH aMopTH3aTopa; 4, 5, B — nmonoctH, 1 — pabdournil IIIHHAP, 2 — KOPITYC
pe3epByapa; 3 — INepellyCKHOH KiIaltaH, 4 — IIOPINeHb, 5 — KialaH or0os; 6 — IpyKHHa, 7
— BCACBIBAOIIHI KIIallaH, 8 — pasrpy30uHbIH KIaraH

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lleb6ayxoea TateaHa AnekcaHgpoeHa

Oencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 16.

['a30HAITOTHEHHBIH aMOPTH3aTOp: a —OOM[MIiI BHJ, 6— CKaTHe, ¢ —OTOOH peccophl, 1 —
VIUDIOTHEHHE INTOKA, 2—3allOPHOE KOJIbI[O, 3— Ppe3HHOBaAs Ianda, 4—YyIIOPHOE KOIBIIO,
5, 6— TIONOCTH, 7/—KOPITYC, 8—IIIaBAIOIHH IIOPIIEHE , 9— yIuoTHeHHe, 10— 6omr; 11
— IIOpIIeHs, 12 — apoccensHasg manda, 13 — ximanaH, 14 — onopHas 1manda; 15—
NpyxkuHa, 16 — mToK, 17— HalpaBIIsSroIas IIToKa

OBLOPY/IOBAHHUE U MATEPUAJIBI
1. Y4yeOHBIE MAKETHI aBTOMOOHIIEH C pa3pes3aMi,

2. IImakaThel H CXeMBI TPAHCMHCCHI aBTOMOOIIEH,
3. O0pasIpl OTJEIBHBIX KOJIEC, IIIHH, 3JIEMEHTOB ITOABECOK.

SAJJAHMA
B nHauane 3auamusa cmyoeHma HeoOX00UMO muiamesibHO U3y4ums UHGOPMAlOHHBLIL
mamepual, NPUEEOEeHHbIll 6 NPUTIOHCEHUU K OAHHbIM MemMOOUYEeCKUM YKA3AHUAM, 3amem Nno
VUeOHbIM Makemam U niakamam usydumos mamepuana membvl, Nocie uYeco Kpamko
U3JIOACUMB U3YUEHHBIL Mamepuail 6 cledyruieti noc1eoo8amelbHOCmIL.
I. Onucamv HaszHauyeHue u oamv KAacCu@ukayuo Koaec u UlliH.
2. Onucamv KOHCMPYKYUU 371eMeHMOE KoJiec,
3. Onucambv HazHauyeHue Y3106 pa3eald i CXOHCOeHUA YNPa6IaeMbliX KoJlec.
4. Onucambv HazHayeHue 1 0ambs KAacCU@UKayuo nNOOBeCox.
5. Hamv knaccugukauurwo u onucames pabomy YHNpyeux i HaAnpasnaAouux
2/1eMEeHMOE8 NOOBECOK.
6. [lamb Knaccugurkayuro u onucams pabomy amopmusamopoe.

OBOPYJIOBAHHUE U MATEPUAJIBI
1. Y4yeOHBIE MAKETEI aBTOMOOHIIEH C pa3pesaMi 3IIEMEHTOB ITOJABECKH
2. IImakaThl H cXeMbI ITOABECOK aBTOMOOHIIEH

2L MNMANARTITT ATTTATIT TITTY TA/ATTAan  TTITTIITT ATTARFATIT AT [IOJIBECOK

AOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lllebayxosa TatbAHa AnexkcaHopoBHa INKE BE3OITACHOCTHU

Nencreutened: ¢ 20.08.2021 no 20.08.2022
Y1I3Y4HATH MEPBI OE30ITACHOCTH B «J1a00PATOPHHA KOHCTPYKIIMH H YCTPOHCTBA aBTOMOOIIIEH .



SAJIAHMA

B Hauane 3anamua cmyoeHma HeooXoo0umMo muiamenbHO U3YYUmb UHGOPMAULOHHBL
mamepua, NPUEEOEeHHbLIL 8 NPUNIOHCEHUU K OAHHbIM MemOoOUYeCKUM YKa3aHUAM, 3amem no
VUEOHbIM MaxkemaMm U NAaKamam U3ydumos mamepuas memvl, HNOCAe 4e20 KpamkKo
U3JIOAHCUMB U3YUEHHBLIL Mamepuail 6 ciedyruieti Nocieoo6amelbHOCmIL.

I. Onucamv HazHauyeHue u oamv KAacCu@uKayuio Koaec u ulliH.

2. Onucamv KOHCMPYKYUU 3]IeMEeHIMOE KOJlec,

3. Onucambv HazHayeHuUe Y3106 pa3eala i CXOHCOEHUA YNPasiaemMbix KoJlec.

4. Onucamov Ha3HayeHuUe 1 0ambv KAACCUDUKAULUI0 NOOBECOK.

5. Hamv xknaccugpukayurw u onucams pabomy YNpY2ux uU HAnpasIaouiux
2J1eMeHMOE6 NOOBECOK.

6. [[amb xnaccuguxkayuo u onucams pabomy amopmisamopos.

COJAEPKAHHUE OTUHETA

[TncpMeHHas 4acTh (OTYET) COCTOHT H3 CIIEAVIOIIHX ITYHKTOB:
1. Tema nabopaTopHOH pabOTEI

2. Paznen
3. Llems paGoThl
4. ComepkaHHe OTYeTa:

- Onucamos Ha3HayeHue i 0amo FUI{ICG‘H@HK{IHHPG KojJleC 1 UilH.

- Onucamso KOHCMPVKUUU JIEMEHMO6 KOJIEC,

- Onicamo HazHayeHue V3ioe6 pasediid u CXOHCOCHUA VApAGJIAEMDBIX KOJIEC.
- Onucamo Ha3HayeHe il 0amo FUI{ICG‘H@JHK{IHH}D NOOBECOK.

- ﬂﬂfﬂb KL’HICCH@JHK{IHH}G i ONUCUAMDb paﬁ-ﬂmy ynpycux U HANpAGJIAUIUX
371eMeHmMO8 NOOBECOK.

- [lamb knaccuguxayuro u onucams pabomy amopmiu3amopos.

5. KOHTpOIBHEIE BOITPOCH

0. IIpaktHyeckas padora

7. BermoMmoraTenbHBIH MaTepHall

TpeboBanns K coepKaHHIO OTI€TA

OT4YeT MOMKEH COAEPKaTh MOAPOOHOE OIMCAHHE OTJAEIIBHBIX MEXAHH3MOB H CHCTEM aBTOMOOHIIS.
[IpnBoaHTCS HEOOXOMHUMBIN WIIFOCTPAI[HOHHEIH MaTepHall B BHJIE PHCYHKOB, I'pa)HKOB H TaOIIHII,
IIOITOTHSIFOITMH M Pa3bCHSIONII TEKCTOBYIO YaCTh OTUYETA.

OIMCaHHIO KOHCTPYKI[HH TOTO IIH HHOI'O 3JIEMEHTa aBTOMOOIIS MIPEAIIECTBYET H3IIOKEHHE €I0
Ha3HAUEHHS H CBS3H C OCTAJIbHBIMH Y3JIaMH.

3necy Ke MOryr OBITh VYKaszaHbl aHaJIOrH, IIPHMEHSEMBIE Ha JIPYIHX aBTOMOOHISX HX
OTIIHYHTEIILHEIE OCOOEHHOCTH, HEJOCTATKH M IIPEUMYIIECTRA.

Ocoboe BHHMAHHE VIAEIAeTCS PasAeily IOCBAIIEHHOMY pa30opke H cOOpKe OTAEIBHBIX Y3JIOB.
Moryr OBITH TIPEACTABIEHBI OCHOBEI OOCTYKHBAHHMS H PEMOHTA pPa3OHpacMBIX VY3IIOB, ITPHYHHBEL HX
HEHCITPABHOCTEMH.

HMiomrocTpalfiOHHBIN MaTepHall KelaTelIbHO BBIIOIHATE «OT PYKHY, T. K. 3TO ITO3BOISET CTYJIEHTY
IIYUIIEe pa3o0paThCs B KOHCTPYKTHBHBIX OCOOEHHOCTSIX H3YYAEMBIX Y3IIOB.

B 3axmroyeHHMH 10 KaXaon padoTe MOMKHBEI OBITH CHENIaHBI BBEIBOJIBI O HAJCKHOCTH I

DﬂﬁﬂTDEHDGDﬁHDGTH OCHORHRIX ATeMeHTOR MRVUAEMBIX B JaHHOH pﬂ,ﬁﬂT c. CHE,[[}’ET IIOTUEPKHYTDE HX
' OOKYMEHT noarnmncAH

1 SNEKTPOHHOM NOANMUCHIO CJIaHBI BEIBOJABI H IIPCAIIOAKCHITA 00 ocoOeHHOCTSIX
|Ceprudhmkar: | | 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



KOHTPOJIbHBIE BOIIPOCKHI

1. HasunaueHue u kaaccuguxkayua Koaec u uiliH.

2. Koncmpyxkyuu s1emeHmos Koiiec,

3. HasHnaueHiue y2n06 pazeana i CXOHCOEHUA YNPAa6IAeMblX KoJlec.

4. Hasznauenue u kiaccuguxayua noogecox.

5. Knaccugukayusa u paboma ynpyeux u Hanpasaaiouux 371emMeHmos noo6ecok.

6. Knaccuguxauua u paboma amopmiuzamopoe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



3JaHaTHe 5.

Tema. OOmee ycTpoiicTBO PpYJeBOoro yrpap/leHUA 7JIEeKTPOMOOIIeH M
ruo puaAHLIX ABTOMOOIJIEI.

HE.JII: JAHATHH — H3VUHTb HAa3HAUCHHE H KOHCTPYKIIIH PYIICBOI'O YIIPABIICHHA.

TEOPETHYECKAJA YACTD

1. PyJieBoe ynpasJieHHe.
Oonme cBeaeHHA

PyneBoe vyIpaBiIeHHe IIpeAHA3HAUYEHO IS OOeCIleueHHsS ABIDKEHHS aBTOMOOHIIS IO 3aJaHHOMY
BOAUTEIIEM HaIlpaBjIeHHIO0. OHO B 3HAUHTEIBLHOH CTelleHH o0ecrieuMBacT Oe30IMacHOCTh JIBHIKEHHI. B
CBSI3M C OSTHM K PVYIEBOMY VIIPABIECHHIO IIPEABSABISIOT BBICOKHE TpeOoBaHHI. OOecCIIeUeHHE
MHHHMAJILHOTO paJHyca ITOBOPOTa € LIETIBIO MOTYYEHHS XOPOIleil MaHEBPEHHOCTH aBTOMOOIIIS, JIETKOCTh
VIIPaBIIEHHS, OIIEHHBAacMasl YCHIIMEM Ha PYIIEBOM KOJIece, CHIIOBOE H KHHEMAaTHUECKOE CIIeISIlee
IeHCTBHE, T. €. IMPOITOPIIMOHAIBHOCTE MEKTY YCHIIMEM Ha PYJIIeBOM KOJIECE H MOMEHTOM COIIPOTHRIIEHH S
IIOBOPOTY VIIPABIISEMBIX KOJIEC H 3aJaHHOE COOTBETCTBHE MEXIY VITIOM ITOBOPOTA PYIEBOr0 KOleca H
VIJIOM IIOBOPOTa VIIPABISEMBIX KOJIEC, IIpeJOTBpaAIllcHHE Iepeladyld YAapOB Ha PYIeBOe KOIeCO IIPH
Haes[le YIIPABISIEMBIX KOJIEC Ha ITPEISITCTBHE, KaUeHHE YIIPaBJIsIeMbIX KOJIEC ¢ MHHHMAIBHBIM OOKOBBIM
YBOJIOM H CKOIIbKEHHEM IIPH ITOBOPOTE aBTOMOOHIIS, CcTaOHIIM3aIlHs IIOBEPHYTHIX VIIPaBIsIeMbIX KOIIEC,
o0ecIeynBaroIas KX BO3BpaIlleHHE B ITOJIOKEHHE, COOTBETCTRYIOIIEE ITPSIMOIHHEIHOMY JIBHKEHHIO, ITPH
OTITYILIEHHOM PYIIEBOM KOJIECE, OTCYICTBHE aBTOKOJIcOaHHMII VIIPpaBIIEMBIX KoOjiec IIpH padore
aBTOMOOHJISI B MOOBIX YCIOBHSAX H Ha MIOOBIX peKHMaX ABHKEHHS, BRICOKAS HaJeKHOCTh BCEX V3IIOB H
neTajeH.

Ha OonpIIMHCTBE aBTOMOOHIIEH YIIPABIICHHE OCYIICCTBIBICTCA ITIOBOPOTOM VIIPABIACMBIX KOIICC.

YIpaBieHHe TIPH TIOMOIIH
TOPMOKEHH Kolec OfgHoro oopra
HITH X BpalllcHHEM B
CTOPOHY, IIPOTHBOITOIIOKHYIO
IBH)KEHHIO, IIPHMEHSIETCSI TOJIBKO
Ha HEKOTOPBIX MHOT'OOCHBIX
aBTOMOOHILIX.

Puc. 1. Cxema pyieBOoro yIpapJIeHHS IIPH 3aBHCHMOH IIOJBeCKe: 1 —pyleBoe Kojeco, 2—

ﬂﬁ@ﬂéi—ifhﬁﬂﬁﬂéﬁi—fﬂ 3 T Had T A, 4— ITOBOPOTHAasA I_[Ell'[(ba; 5— pbIvar, 6—
SNEKTPOHHOW NMOANUCHIO CAVKTOP PVYIICBOI'O MEXAHH3MA. 0— p}f]IEEGﬁ BaJl,
Ceptuchukar: 12000002A633E3D113AD425EB50002000002A6
Bnapeneu: lleb6ayxoea TateaHa AnekcaHgpoeHa
Oeictentenen: ¢/'20.08.2021 no 20.08.2022 YaBJICHHA JABHXKCHHA PA3JIMYAIOT JICBOC H IIPABOC

PYIIEBOE YIIpaBJIeHHE. JIeBOe yIIpaBIIEHHE IIPHHATO B CTPaHaX C IIPaBOCTOPOHHHM ABHKeHHeM (Poccus,



CIIA m gp.), a ImpaBOe VIIpaBIIeHHe — B CTpaHaX C JIEBOCTOPOHHHM JBIXKeHHeM (BemikoOpHTaHHA,
SroHnsa u 1p.).

B IBYX- H TPEXOCHBIX aBTOMOOHIISIX, KaK ITPaBHIIO, JIEIAI0T YIIPABIIIEMBIMH ITEPEIHIE KOJIECa.

JITIs1 TIOBBIMIEHHS MAHEBPEHHOCTH H IIPOXOAHMMOCTH HHOIJIA JAENIaroT VIIPaBIIIEMBIMH H KoOJleca
3aJlHEN OCH. B YETRIPEXOCHBIX aBTOMOOHMIISIX VIIPABISEMBEIMH MOTYT OBITH KOJIECa IEPEMHHX IBYX OCEH
I TIEpeHEH M 3aJTHEH OCET.

PyneBoe yIpaBiIeHHe COCTOHT H3 PYIEBOI0 MeXaHH3Ma H pyleBoro nmpuBoga (pxc. 1). Pymesoi
MEXAHH3M CIIVKHT IS TIepeJayd YCHIMS OT BOJHTEIS K PYIEBOMY IIPHBOAY H IS YBEIHYEHHS
BpaII[aroIer0 MOMEHTA, ITPHIIOKEHHOIO K PyIIEBOMY Koiecy. COCTaBHBIE YaCTH MEXaHH3Ma:. PYIIEBOE
Koieco 1, Ban 9 u pexgykrop 8. PyleBoH IIpHBOJ IPEeAHA3HAYEH IS IIEpedaull YCHIIHMSA OT PYIEBOIO
MeXaHH3Ma K VIIpaBIsSeMBIM KojlecaM H 00ecIieueHIsI HeOOXOMMMOI0 COOTHOIIEHHS MeXIY VITIaMH HX
IIOBOpOTa. PylIeBOH IPHBOJ COCTOUT H3 CHCTEMBI PHIYATOB M TST C IMAPHHPAMH. COIIKH /7, IIPOAOIbHOIM
TSTH 6, perdara S5, TIOBOPOTHOH Ifaripel 4, MOIEPeYHOH TATH 3 H IIOBOPOTHBIX phIYaroB 2. Peryarn 2 u
IorepeyHas Tara 3 BMecTe ¢ 0alIKOH MOCTa 00pasyIoT PYIIEBYIO TPAIIELHIO.

2. PyJjieBble MeXaHH3MbI

K pyneBEIM MexXaHH3MaM ITPEABSABISIOT CIeAVIOIHe TpeOGoBaHHS. BBRICOKHH KIIJ[, oOparumocTts
PYIIEBOH IIaphkl, YTOOBI He OBUIO ITPENSATCTBHH CTAaOMJIM3al[HH VIIPABISEMBIX KOJIeC, OOecIieyeHHe
MIHHMAaIbHOIO 3a30pa B CPedHEM IIONOKEHHH Bajla COIIKH, COOTBETCTBVIOIIEM ITPSMOIIHHEHHOMY
IBIDKEHHIO aBTOMOOHIIS, 3aJaHHBIN XapaKTep H3MeHEHHS IepeJaTOYHOr0 YHCIa, MHHHMAIbHOE UYHCIIO
PETYIIHPOBOK.

OT pylIeBOro MeXaHH3Ma 3aBHCHT JIETKOCTH VIpaBleHHS. Pasnuuyaror npsmon KIIJI pymneBoro
MeXaHH3Ma (IIpH Mepeade YCHIIHS OT PYIIEBOIO Kojleca K COIIKe) H OOpaTHBIH (IIpH Iepefadye YCHIHS OT
COINIKH K pylIeBoMY Kojecy). Uem Gompmie mmpsmvoit KI1JI, TeM MeHbIIle TOTEPH B PYIIEBOM MeXaHH3ME ITPH
IIOBOPOTE YIIPABISEMBIX KOJIEC H, CIIEAOBATEIBHO, JIerye YIIPaBIarsk aBToMoOmwieM. O0paTHein KIIJ] xa-
paKTepH3yeT OOPAaTHMOCTE PYIIEBOro MexaHH3Ma. YeM MeHbIne oOpaTHBIH KIIJI, TeM Gomble CHHKAeTCS
MOMEHT Ha PYIIEBOM KOJIECE, BO3SHHKAIOIMIH ITO JEHCTBHEM CIIYYANHBIX OOKOBBIX CIJI, JIEHCTBYIOIINX Ha
yIIpaBISIEMEIE KOJIECA.

Kak mpsmon, tak H obpaTtHeIH KIIJ]I 3aBHCST OT KOHCTPYKIIMH PYIEBOIO MeXaHH3Ma. 3HAYCHHSI
rpssmoro KIIJ] 0.6...0,95, ob6patHoro — 0,55...0,85.

CVIIECTBYET HECKOIIBKO THIIOB PYIIEBOIO MEXAHH3MA. YEPBAK — POJIHK, YEPBSIK — CEKTOP, BUHT —
IIAPHKOBAs IafiKa H IECTEPHS — PeHKa.

Ha pucyHke 2 nmokaszaH pylIeBOH MEXaHH3M THIIA YEPBSIK — POJIMK, YCTAaHOBJIEHHBI Ha aBTOMOOHIIE
['A3-53-12. B kaprepe 1 pyneBOro MexaHH3Ma Ha JIBYX KOHHYECKHX POIMKOBBIX ITOAIIFITHHKAX
BpalaeTcsa ITTOOOHIAIPHBIN YEPBSAK D, YCTAaHOBJIEHHBIH Ha KoOHIle Bajga 10 pymeBoro komneca. B
3alCIUIEHHE C YEPBSIKOM BXOJHUT TPEXTpeOHEBBIH POJMK 3, BPaAIArOIMACS Ha JIBYX HIOIBYATBIX
ITOMIIMITHHKAX. Mexay MOAIMITHHKAMHA YCTAHOBIIEHA pacIitopHas BTYIKa. OCk 9 poimika 3aKpervieHa B
T'OJIOBKE Bajia 2 PYJIEBOH COLIKH. OIopaMH Bajla PYJIEBOH COIIKH CIYKaT ¢ OJHOH CTOPOHBI POIHKOBBIH
IIOAIIMIIHHUK, a ¢ JAPYrol — OpoH30Basg BIyIKa 15. PyneBasg commka 14 coeapHeHa CO CBOHMM BallOM
MEJIKHMH KOHHYECKHMMH IIDIHI[aMH M 3aKpelieHa TrankoH. KoHel[ Bama pylneBOH COIIKH VIUIOTHEH
caTbHHUKOM 13. JIns peryimmMpoBKH 3aTSDKKH ITOMIIMITHHKOB PYIIEBOIO Balla IIOJ HHJKHEH KPBIIIKOM
KapTepa YCTAaHOBJIEHEI ITPOKIAKI.
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Puc. 2. PynieBoH MeXaHH3M THIIA YEPBSIK — PONHK. 1 — KapTep MeXaHH3Ma, 2— BaJl COIIKH, 3 —
TpeXrpeOHEBBIH PONHK, 4— IIPOKIAJKa, 53— 4YepBiAK, 6 —IIpoOKa, 7—-CTOIOpHA
marnda, 88— KOMIMaYKoBasg Tranka, 9 —ocp pommka, 10— Bamx pymsas, 11 —
PEeryIHPOBOYHBEIH BHHT, 12— cTolmopHBIH INTHPT, 13 — campHHK, 14— pyneBasg
coIka, 15— OpoH30Bas BTYIIKA, 16— POITHKOBEIH ITOMIIMITHHK.

3alervieHHe pabdouel Tapel PYIEBOrO MEXAaHHM3Ma BBIOIOTHEHO TakuM oO0pa3oM, 4YTO IIPH
IIPSAMOJIMHENMHOM JBIKEHHH aBTOMOOMIIS CBOOOIHBIH XOJI PYIIEBOIO KoOJeca OTCYTCTBYET. llo mepe
IIOBOPOTA PYIA B TY WIH HHYIO CTOPOHY 3a30PhEl MEXKIY UYEPBSKOM H POIHKOM M CBOOOJHEIN XOJI
PYIIEBOr0 KOJeca YBEIHMYMBAIOTCA. 3alleIUIEHHE YepBAKa C POIMKOM PerVIHPYIOT CMEIEHHEM Baja
PYJIIEBOH COIIKH B OCEBOM HAaIIPABIIEHHH C ITOMOIIBIO PErYIHMPOBOYHOro BHHTA |11. BHHT yCTaHOBIEH B
OOKOBOH KpHIIIKE KapTepa PYIeBOTO MeXaHH3Ma, 3aKpBhIT KOJIIMAaYKOBOH TaMKOH 8 H (PHKCHpPYeTCS
CTOITOPHOH IIaHOOH 7, 3aKpeITIeHHOH mTH(TOM 12.

PyineBon MexXaHH3M THITA YEPBSIK — POIHK OOECIIEYHBAET HAHMEHBIIIE IIOTEPH Ha TPEHHE.
braromaps stromy TpeOyeTcs MeHbIIEE YCIUIHE BOAUTEIS Ha YVIIPaBIEHHE H CHHIKASTCS H3HOC JIETaJEH.

Ha aBTrOoOMOOWISIX OONBIIEH IPY3O0IIOABEMHOCTH ITPHMEHSIOT PYJIEBOH MEXAHH3M THIIA YEPBSIK —
CEKTOP ¢ OOJBIIEH MTOBEPXHOCTHIO 3AL[EIUIEHUS WIH MEXAHH3M C JBYMS pabOUYHMH ITapaMH THIIA BHHT —
rariKa H periKa — CEKTOp.

Ha pricyHke 3 m3o00pakeH pyJIeBOH MeXaHH3M THIIa BHHT — raikKa H perika —CeKTOp aBTOMOOIIS
31JI-431410. Ban pyneBoro MexaHn3Ma YCTaHOBIIEH B IMAPHKOBBIX ITOMIIFITHHKAX 15 M MMeeT Ha KOHIIE
BHHT 12. Ha BHHTe 3aKpeIruieHa IapHKoBas raika 14, sxoasmas B ropiiueHs — perky 10. IIpu rmosopore
PYIIEBOTO Balla IOPIIEHh — PEHKa IEPEMEIAcTC BIOIb ero ocH. OceBoe MepeMellleHHe ITOPIIH - PEHKH,
HMEIOIEH Ha HApYXHOH TIIOBEPXHOCTH 3YOBbS, BBI3BIBACT IIOBOPOT 3yOYATOrO CeKTopa 23,
YCTAaHOBJIIEHHOI'O Ha Bally COINKH. CoIlka 24 4yepes PyIeBOH IIPHBOJ OCVYILNECTBIISIET ITOBOPOT IEPETHHX
KOJIEC.

B ranke 14 u BHHTe 12 BBIIIOIMHEHBI ITONYKPYITBIE BHHTOBBIE KAaHABKH, B KOTOPBIX CBOOOIHO
IepeKaThIBArOTCS IMapuKH 13. YToORI IMAapHKH HEe BBOIAJATNM W3 BHHTOBBIX KaHABOK, B ITa3bl TaHKI
BCTABIICHEI INTAMITOBAHHEIE HAIIPABILIOIIME, IPEACTABRISIOIHME COOOH 3aMKHVYTBIH KemnoO. Iloeopor
BHHTA BBI3BEIBACT IePeKAThIBAHHE IIAPHKOB I10 KelIo0y. [IpH 3TOM OHH BEIXOASAT C OJHOH CTOPOHBI I'alKI
H BO3BpAIalOTCSd B Hee C ITPOTHBOIIONOKHOH CTOPOHBI. Hammuue IMIapHKOB 3HAYHTEIBHO OOJIErdYacT
ITOBOPOT PYIIEBOIO MEXAHH3MA.

PeeuHble pyleBble MeXaHH3MBl BCE 4Yallle IIPHUMEHSIOT Ha JIETKOBBIX aBTOMOOWISX. KX
ITPEMMYIIECTBA. ITPOCTOTa M KOMITAKTHOCTh KOHCTPYKI[HMH, HAHMEHBINAsI CTOMMOCTL IO CPAaBHEHHUIO C
IPYTHMH PyIeBBRIMH MeXaHn3MaMH 1 Beicokwi KI1]] (0,9...0.95).
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PyileBOH MeXaHH3M THIIA BHHT-TaKa H peHKa-cekrop: I — moopor Harpaso, Il
HEHTpalnbHOE IMOJIoKeHHE, 111 — moBopoT HalmeBo, 1 — IIKHB IPHBOJA Hacoca, 2 — HacocC
THIPOYCHIHTET, 3 — 6auoK Hacoca, 4 — QHIIbTP, S-IIpeJoXpaHHTelIbHOH KiIallaH (PHIIbTpa;
6 — NHHHS CIIMBA, 7/ — IEPENYCKHOH KIIallaH, 8 — IIPeJOXPaHHTEIbHBIN KIIallaH, 9 —
TPYOOIIPOBOJA BBICOKOIrO HaBiIeHHT, 10 — ropmieHs-pelika, 11 — KapTep pyIeBOro
MexXaHH3Ma, 12 — BuHT, 13 — mapuk, 14 — ImapHkopass ramka, 15 — VIIOpHBIE
IIAPHKOIIOAIIHITHHKH, 16 — KOpITyC KjlaltaHa yIpaBieHHT, 17 — oOpaTHBIN KinalaH, 18 —
30]IOTHHK, 19 — peryimupoBouyHas ramka, 20 — npyxuHHasa I1manda, 21 — IpyxHHa
PEaKTHBHOIO TIIIVHKEpa, 22 — peaKTHBHBIH IIYHKED, 23 — 3yOUaThIn CeKTOp, 24 — COoIKa,
25 — craTtop Hacoca, 26 — porop Hacoca, 27 — IIOIOCTh BCAaCBIBAaHHUSA, 28 — IIOJIOCTH
HarHeTaHH S, 29 — JIOIACTH.

Ha pucyHke 4 1okazaH peeuyHBIN PYyJIeBOH MexaHH3M aBToMoOmIsa BA3-2108. B nprineax xaprepa
18 pyneBoro MexaHm3Ma Ha POIHMKOBOM 29 M IMapHKOBOM 31 ITOANIMITHMKAX YCTAHOBJIIEHA ITPHBOIHAS
mectepHsa 30, KoTopas HaXOAWUTCAd B 3allellIecHHH ¢ peHKon 17. Pellka MOmXHMAaeTCd K IINECTEPHE
IpyKHHOH 40 depes yiop 39, IpyKHHa VIIHPAeTCsad B TanKy 41 CO CTOIMOPHBIM KOIBIIOM 38. [Ipyrum
KOHI[OM PeHKa OIHPacTCcsa Ha BTYIKY 16 ¢ ABYMS YVIUIOTHHTEJIEHBIMH KOJIBI[aMH 1 5.

Ha xaprepe 18 pyneroro MexaHusma H yexiie 36 MMerOTCSI METKH A U b I IIpaBUIILHON COOpPKH
pyleBoro MexaHmusMa. Ha Kaprep pylneBOoro MexXaHH3Ma C JIEBOH CTOPOHBI HAJEBAacTCS 3all[HTHBIMN
KOJIa4vyoK 28, € IPpaBOH CTOPOHBI HAIIPECCOBBIBAET CA TPYOa, HMEFOII[Aasl ITPOIOIBHEIH I1a3.

Yepes ma3 TpyOBl H OTBEPCTHS 3allHTHOrO 4Yexia 11 rmmpoxomsar GOnTel 7 KperuleHHS Tar 6 H 8
PYIEBOrO IIpHBOAA K PpeHKe. DbOITeI IIpOXOMAT 4Yepe3 Ppe3sHHOMETAUIMYeCcKHe IHMapHHpel 14,
3aIPECCOBAHHBIE B T'OIIOBKY HAKOHEYHHKOB TSI, H COSIHHUTEILHVIO IDTACTHHY 12. OHUKCHPYROTCS OONITHI
CTOITOPHOM IMAacTHHOH 13. X0 pPelKH B OIHY CTOPOHY OrPaHHYHBAETCS KOIIBI[OM, HAIIPECCOBAHHRIM Ha

peHKy, a B JIPYI'VIO CTOPOHY—BTYIIKOH Pe3HHOMETANIMYECKOro IMapHHpa TSTH. IIpH 3TOM KOJIBIO H
BTYJIKA YITHPAIOTCS B KApPTEP PYIEBOr0 MeXaHH3Ma.
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PeeuHrsni pyieBOH
MexXaHmsM: 1 —
HAKOHEYHHK TSTH,

2— II1apOBOH

: IIApHHP, 3—

““Wh \ a7 gh TIOBOPOTHBIIT
\%1 | peIyar;, 4— raiika,
&’ 20857 7. S—rpyOuaras
LR Tsra, 6, 8— TSTH,
7—OO0ITHI, 09—

cko0a; 10 —
PE3HHOBAs OIIOpA,
11 — 3ammuTHBIN 4YeXOoil, 12— coeQMHHTENbHAS IUIaCTHHA, 13 — CTOIOpHAs IIaCTHHA,
14— pesHHOMETAIUIHYECKHH IMapHUP, 15— VIUIOTHHTEIIBHOE KONbI[O, 16— BTyIKa, 17—
perika, 18— kaprep pyneBoro MexaHusma, 19—ctsoxHOH 00T, 20— snacTHyHas MydTa;
21 — KOXKYX, 22—IeMITI(PHPYIONTHI 3IeMeHT; 23 — pylieBoe Koneco, 24— IOAIIITHHK,
25— Bam, 26— KOXYX, 27— KPOHIUTEHH, 28— 3alllMTHBIM KOMIIauyok, 29, 31 —
IOMIHITHHKH, 30— ImecTepHsa, 32—CTOIIOPHOE KOJIBIO, 33— 3amuTHas Imaida, 34—
VIDIOTHHTEJIPHOE KOJBI[O, 35— ramka, 36— uyexon, 37— pe3sHHOBOE KOJBIO, 38—
CTOITOPHOE KOIBI[O, 39— y1iop; 40— npyxuHa, 41— ramnka.

1847 4039383717 28

PyreBol Ban coeHHEeH ¢ MPHBOAHOMH IecTepHeH 30 snacTHYHOR My(TOoH 20.

3. Yenimre i pyJis

YCWINTEIH IIpeIHAa3HaYeHbl IS CHIDKEHHS VCHIHS Ha PYIEBOM KOJIece M IIOBBIIIEHH S
0e30ITaCHOCTH JBIKEHH S aBTOMOOHIII, TaK KaK IIOMOTaloT VAepKHBATh VIIPaBIsSeMbIe KOlIeca B 3aJaHHOM
TITOJIOKEHHH ITPH JEHCTBHI CO CTOPOHEI TOPOrH HEYPABHOBEIIIEHHBIX CHIL.

KOHCTpYKIIHMS VYCHIMTENIS MOOKHA VAOBIETBOPATh Ppany TpeOoBaHui: oO0magars CIIeIsImiM
IEeNCTBHEM, BBICOKOH YYBCTBHTEIIBHOCTBIO M JOCTATOYHBIM 3allacoM JIHHAMHYeCKOH YCTOHYHBOCTH,
KOTOPBIH BEIpaKacTCs B OTCYTCTBHHM aBTOKOIeOaHMI YIIPABIIIEMBIX KOlec, 00eCIeYHBAaTE BO3ZMOXKHOCTE
VIIPaBIIEHHI aBTOMOOIUIEM B CIIyYae BEIXOJA YCHIIMTEIS H3 CTPOS, He JOITYCKaTh BKIIFOUEHHE YCHIIHMTES
OT CIIYYAHHBIX BO3JEHCTBHIL CO CTOPOHBI IOPOTH IIPH IIPSIMOIMHEHOM JBHKEHHH.

KiHemMaTHUECKOe CIIEKEHHE 3aKIIIOYAETCSd B IIOBOPOTE VIIPABIIIEMBIX KOJIEC B COOTBETCTBHH C
IIOBOPOTOM  PYIEBOr0 Kojleca M ero HampabiieHHeEM. CIUIOBOe  CleXKeHHe  OOeCIleuHBacT
ITPOITOPLIMOHAIILHOCTh YCIIIHS Ha PYIIEBOM KOJIECE YVCIIIHIO, HEOOXOMMMOMY IS IIOBOPOTA YIIPABIIIEMBIX
Koiec. UYBCTBHTEILHOCTh VCHJIHTENS OLEHHBAIOT II0 VIIIY IIOBOPOTAa PYIEBOrO  KoOJeca,
COOTBETCTBYIOIIEMY ITOBBILIEHHIO JABIEHHSI B CHCTEME IO MAKCHMAJIBHOTO.

PasimyaroT ruApaBIMYECKHE H IMHEBMATHYECKHE YCIIHTEIH. OHH COCTOST M3 HCTOYHHKA SHEPIHH
(Omoka MHTaHMS), pacIpeJelINTeNIsL, HCIIOJIHHTEIbHOIO MEXaHH3Ma H COEJHHHTEIILHBIX TPYOOITPOBOIOB.
bBl1ok IHTaHHSA THAPOYCHINTENS IIPeACTaBIsgeT coO0OH THApOHAacoc ¢ 0akOM H aKKyMVIIITOPOM, a
ITHEBMOYCHIIUTEISL — KOMIIPECCOP C pecHBepaMH. C TIOMOINBIO PACIIPEAEIHTENIS OCYINECTBISETCS
ITOABOM SHEPTHH K HCIIOJIHUTEIFHOMY MeXaHH3MY — THAPOIRUIHMHAPY. B HEM JaBleHHE KHIKOCTH IIH
CKaToro Bo3ayxa Ipeobpasyercs B YCHIIME Ha IITOKe, Tiepedarolleecs Ha YIIpaBJIsieMble KOJIeca.

Hacocel ruapoycHimTeneil pyleBoro yirpaBlIeHH S JOIDKHBI 00eCIIeunBaTh. HEOOXOMHUMYIO IT0Jauy,
OIPEMETISIEMYIO PACUETHON CKOPOCTBIO ITOBOPOTA PYIEBOIO KoJjleca, TpeOyeMOoe JaBIIEHHE, JOCTaTOUYHBIE
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[ImacTHHYATHII HACOC THAPOYCIUIHTENS PYIIEBOrO VIIPaBIEHH S, YCTaHARITHBAEMBIN Ha aBTOMOOIIISIX
3WJI, n300paxeH Ha pUCYHKe 5. CTaTop 7 HAcoca MMEET II0 ABE IIOJIOCTH HarHEeTAaHH I H CIIHBA, KOTOPHIE
pasdelIeHpl JIOIMACTSAMI, BpaIlArOIMMMICSI B Ia3axX poropa 6. B KpBIOIKe Hacoca pasMEINeH KiaraH
pacxoma 1, orpaHHUYMBArOIINMH IIOayy Hacoca ¢ IOBBOIIEHHEM YaCTOTHI BpallleHHs KOJIEHYAaTOro Baja
nBuraTens. AKUKIep S5 obecieunBacT Iepernaj JaBJIEHNS 10 UM IIOCIIE HETO BCIEACTBHE APOCCETHPOBAHHSL.
[lepemag maBIeHHS IIPOIOPIHOHAIEH KBaJpaTy pacxofa KIIKOCTH uYepe3 JKHKIep H HEe 3aBHCHT OT
IaBIIEHHS B HAarHeTaTeJIbHOH MarucTparm. lIpykuHa 3 YypaBHOBEIIMBAET CO3J[aBacMOE VYCIIIHE Ha
kiarnade 1. C yBenHYeHHEM YacTOTHI BpAIllEHHS POTOpa Ieperaj MaBIIeHHS TaKKe YBEIHYHBAECTCS H
KIIallaH CABHTAETCS BIIPABO, CKMMASA MPYKHHY 3 M IEPENyCKas 4YacTh JKHIKOCTH BO BCACHIBAIOIIYIO
MarvcTpaib. BHYTPH KlaltaHa pacxojia PacIlioIOKeEH IIPEIOXPaHUTeIIbHEIN KiTallaH 4, OTPEryIHPOBAHHEBIH
Ha JaBieHie 6.5 MIIa.

[ITecTepeHHEBINH Hacoc THAPOYCHINUTESI (pHC. 6) COCTOHT H3 Kopryca 4, Kpellek 1 1 7, mecrepeH 3
H 5 W KIAalaHHOH TIPYIOIBI, OOECIEeYHBAKOINEH IIOCTOSHHBIN pacxXol padodyeH KHUIKOCTH H
OrPaHHYHBAIOIIEH MAaKCHMAJIbHOE JIABJIEHHE B CHCTEME THAPOYCHIHTEIIS.

[Ipu BparmeHnu mecTepeH KUAKOCTE IIEPEHOCHTCS M3 MTOJIOCTH BCACEIBAHNS B ITOIIOCTE HATHETAHI I
Hacoca. OCHOBHas JieTallb TEPEIIYCKHOIO KilallaHa — 30JI0THHK 22, IepeMEeIaroIUICcI B HallpaBIIEHIH
OCH THIB3El 14,

YCTAHOBJIEHHOH B 17 OTBEPCTHH
3aJ{HEH KPBIIIKH 1.

9 \
— H3 cruBroi
‘ MIZUCMPOAUY
{
7
4 f =
L
2 B nozrema-
* Pk MeAbHO
ME2UCMDAAb
8 ;6 5 4 3
Puc. 5 IlmacTHHYATBEIT Hacoc THAPOYCHIHTENIS PYIIEBOrO VIIpaBIeHHSI: | — KIlalaH pacxofa, 2—

KOPITYC, 3— VYPaBHOBEIIMBAKOINAS IIPYKHHA, 4— IPeIOXPaHUTEIbHBIH KiIallaH, d>—
KHKIIED, 6— pOTOp, /—CTaTop, 8— IMPHUBOJAHOH Ball, 9— 0a4ok; 10— carvH.

[TommoxkeHIe 30IOTHHKA OIPEENSeTCS PAa3HOCTHIO VCHIIHI, JEHCTBYIOIIMX Ha IIPOTHBOIIOIOKHBIE
TOPIIBI 30JIOTHHKA. OJHO M3 3THX YCHIIMH CO3JaeTcs IIPY:KHHOH 16, a Ipyroe —-gaBlIeHHEM padodeH
KHJIKOCTH, HaXOMMIIeNCcsa B TOJIOCTH A KiallaHa. 3JTa IOJIOCTh COEJHHEHA C ITOJIOCTBIO HarHETaHM S
Hacoca OTBepCTHEM b, M, clIedoBarelIbHO, AABIIEHHE B ITOIOCTH A MEHSETCS C HM3MEHEHHEM YacTOTBI
Epamemlﬂ KOIIeHYaToro Bama aeHrarensd. [IpH yBedHMYeHMH 4YacTOTHl BpallleHHI KOJIEHYAaTOrO Baja

AOKYMEHT NOAMMCAH ), TIPeOJOIEBas YCHIIHE TIPYKUHEL 16, cMeIaeTcs B
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HEM3MEHHBIM pPacXol JKHIKOCTH B CHCTEME THAPOYCHIHTEIS, HECMOTPS Ha VBEIHYEHHE YaCTOTHI
BpallleHH KOJIEHYaTOro Balla JBHTaTelIsd.

Kmarman orpaHmyeHHs AaBiIeHHS cpabaThIBacT IPH JAaBIEHHH B HAIlOPHOH MarmcTpalH Hacoca
Oomnbine 8,5...9 Mlla. C HammopHOH MarucTpajabl) Hacoca COeJHHEHa ITOINOCTh B KiIamaHa, KoTopas, B
CBOIO OYepelb, COOOINAETCS C IIONIOCTRIO A Uepes KaTHOPOBAaHHOE OTBEPCTHE b M C IMOJIOCTRIO THIIB3EL 14
yepes ApeHakKHBIE OTBEPCTHA E. YBenmueHre JaBJIeHHSI B HAIIOPHOH MarHCTPaIH BRI3BIBAET ITOBHIIIIEHIE
IaBJIEHHS B TIOJIOCTH B H, CIIeIOBATEIBHO, B IIOJIOCTH THIB3H 14 JlaBieHIe KUIKOCTH B IIOJIOCTH T'HIIb3BI
CO3JaeT YCHIIHE Ha TOPEI[ 30JIOTHHKA 22, KOTOpPOe AEHCTBYET B HAITPaBIEHHH 3aKPBITHS IEPEIIYCKHOI'O
KimarnaHa. OJHaKO 3TO K€ YCHIIME OTKPBIBAET KIallaH OrPaHHYEHHS HAaBIEHHS, IIEPEMECTHB IMapHuK 19 u
COOTBETCTBEHHO CXaB MPYANHY 21. OTKPBIBIINIICS KiIallaH BBEI3BIBACT CHHJKCHHE HABIIEHHS B ITOJIOCTH
THIIB3EI, YTO IIPHBOAUT K OTKPBITHIO IIEPENYCKHOrO KiIallaHa M TaJcHHIO JaBIIEHHS B HAaIlOPHOIN
MarucTpail Hacoca J0 TpebyeMoro 3HadeHHS. Ilociie 5»TOro KiamaH OrpaHHYEHHS JTaBIIEHHS
3AKPBIBAETCSL.
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Puc. 6. IllectepeHHBIH HAcOC THAPOYCHIHTEIS PYIIEBOIO VIIPABIEHHS. A —IIOIOCTh
IIEPEITYCKHOIO KiamnaHa, b— KammOpoBaHHOe OTBepcTHE, B— 1momocts kmamaHa, I, J—
COeIMHUTEILHBIE OTBEPCTHA, E—apeHaXKHEIEe OTBEPCTHS; |, 7— COOTBETCTBEHHO 3aIHISI H IepeIHIT
KPBIIIKH, 2— IIOMIIMIIHHK CKOIBXEHHS, 3 — IINECTEPHSI, 4— KOPIIYC, S—Bal-IIeCTepHS, 6—KOIeco
npuBoja; 8, 10— pumpTper, 9—~0auok; 11— mpegoxXpaHHTEIbHBIN KIallaH, 12— KolneKTop Hacoca; 13
— TpyOKa 0auka, 14— ruip3a; 15 — YIDIOTHHTENBHOE KOJIBI[O, 16— mpy»kuHa, 17— cemno s KiianaHa

OIPaHMYEHHS JHaBJIcHHS, 18 — ~ PETYIIHPOBOYHAA Iarda; 19— IapHk
KiIallaHa OIpPaHHYEHHS JaBJICHHS, 20, 21 — TI[pyxHHRI  KIIallaHa
OIrpaHHYEHHS  JABIEHHS, 22— 30JIOTHHK.
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[JOKYMEHT NOAMNWUCAH
SNEKTPOHHOW MOAMACHIO reneM. 1 — CIHBHAS MarucTpanib, 2—Hacoc, 3 —
1CepTucbuar: - 12000002A633E3D113AD425FB50002000002A6 — DEaKTHBHBIE KAMEDHI, 7— THIPOLIIIHID, 8—
|Bnapeneu;: Le6ayxoea TateaHa AnekcaHgpoeHa ’ ’

1 MAal'HCTPAJIb, 12— COIIIKA., 13— PYIIEBOC KOJICCO,
HNelcreurened: ¢ 20.08.2021 no 20.08.2022



Ha pucyHke 7 IokaszaHa CXeMa PYIEBOrO VIIPaBIEHHSI ¢ YCHIMTENIeM. [IpH mmoBopoTe pyleBoro
Kojeca 13, HalmpuMep BIIPaBO, cOIlKa 12 pylneBoro Mexanusma 14 rmoBepHeTcs 110 XOAY YaCOBOH CTPEJIKH
M CMECTHT 30JIOTHHK 9 pacrpeienuTelns 8 Hasal 110 OTHOIINEHHIO K ITPHHITOMY HaIIPaBIIEHHIO JBHKEHIS
aBTOMOOHII. B pesyimbrare KHAKOCTh OT Hacoca 2 IOJAETCS Yepe3 pacIpelelINTelb B ITOJIOCTh A H
THAPOINUIMHIP / HAUMHACT ITOBOPAYHBATE VIIPABISEMEIE KOJleca 4 BIIPaBO.

[IpH 5TOM ITOIOCTE b INUIHHApa COeqHHEHA CO CIIMBHOH MaruCTpaiblo /.

[Iocie mpekpalieHHs IIOBOPOTa PYIIEBOrO KOJIeca VIIpaBIsSeMbIe KOJeca IOJ JaBlIeHHeM padoueH
KHUIKOCTH Ha IOPINEHDb IHIIMHIpa IPOAOIKAIOT ITOBOpPAaYMBaThCS HalrpaBo. lloa IerCcTBHEM phlyara d
I TSTH 3 KOPITYC PacIIpeelINTEN CMEIAaeTCs Ha3al M IEPEKPRIBAET JOCTVYII KHIKOCTH B ITOJIOCTh A
IIUIMHAPA VCIINHTEIS. 1I0BOpPOT VyIIpaBIsgeMBIX KOJIEC IpeKparmacTcs. TaknMm oOpa3zoM, VIIPaBIISIEMEIE
KOJIeca ITOBOPAYHBAIOTCA B COOTBETCTBHH C ITOBOPOTOM PYIIEBOrO Kojeca. KHHeMaTHuyeckoe CIeIsImee
IEHCTBHE YCHIIHTEIIO ITpHAaeT oOpaTHas cBS3b (phrdar 5 M TSra 3), KOTOPOH VIIpaBIseMble Koleca
COEUHSIOTCS C KOPITYCOM PacCIIpeIeIHT e

3 ]
3 3
! f -~

a 6

!
J— f 3 —
2
8 2
Puc. 8. CxeMbl KOMIIOHOBKH YCHJIMTeJIEH. | — pacnpeldenuTenb, 2— THAPOLMIHHIP, 3—

PYIIEBOH MeXaHH3M.

CIJIOBOE CIEeNAIlee JEHCTBHE JOCTHIAETCS BBEJICHHEM PEAKTHBHBIX 3JIIEMEHTOB. KaMEp IIH
IUNIVHKEPOB. B cXeMe, TIOKa3aHHOH Ha PHCYHKE 7, CHIIOBOE CJIEKEHHE JOCTHTAETCS C IIOMOIIBIO
peakTHBHEIX Kamep 6 u 10, B KOTOpEIE 4Yepe3 KaTHMOpOBAaHHBIE OTBEPCTHS IIOCTVIIAET KHIKOCTH H3
HarHeTaTeJIbHON MarucTtpaiad. OHa BO3IEHCTBYET HA IIPaBBIH MIH JIEBBIH TOPEI[ 30JIOTHHKA 9 B
3aBHCHMOCTH OT HaIIpaBJIIEHHS IIOBOPOTAa aBTOMOOHIISI. B pesyierare ycHIMe, HEOOXOIUMOE JUIA
CMEIEHHS 30J0THHKA, OKAa3bIBASTCS 3aBHUCSIIHM OT JaBJICHHS B HarHeTaTEIbHOH Marucrpamu 11,
KOTOPOE, B CBOIO OUEPEB, OIPEIEISIETCI MOMEHTOM COIIPOTHBIIEHH S IIOBOPOTY VIIPABIISIEMEIX KoJec. C
€r0 YBEIIMUYEHHEM IIOBBIIIAECTCS JABIIEHHE B THAPOIIWIMHAPE M PEAKTHBHOH KaMepe pPacIIpelelHTeNs,
ITPEIATCTBYIOIIEE CMEIIEHHEIO 30JI0OTHHKA H CITOCOOCTBVIOIIEE €I'0 VCTAHOBKE B HEHTPAJIBHOE IIOTIOKEHHE.

B 3aBHCHMOCTH OT OTHOCHTEIIEHOI'O PACIIOIOKEHHS 3JIEMEHTOB Pa3lMYarOT YETBIPE CXEMBI
KOMITOHOBKH YCHIHTeNeH (pHc. 8).

AOKYMEHT [OANNCAH DHIP H PYIEBOIl MEXAHH3M BBIIOIHEHBI B OQHOM
| SNEKTPOHHOW NoanNUChLIO I
\Cepriucbukat: - 12000002A633E3D113AD425FB50002000002A6 (OMITAaKTHOCTb, MHHIMAIIBHOC YHCIO HOUIAHI'OB H
"Bnapenel: Lebayxoea TateAHa AnekcasapoBHa HAM H3-3a BBICOKOH ZKCCTKOCTH ITHAPABIHYCCKHX

| Neitcteutenen: ¢ 20.08.2021 no 20.08.2022
Ol DT Lol LUl CLILUCHTCS  HarpyKeHHe BCEero PYIEBOIO IIPHBOIA

AOITOIIHHTCIIBHBIM YCHIIHEM, IIPHIOKCHHBIM CO CTOPOHBI ITIUIHH/IPA K BadJly COIIIKH. 3TO TpEﬁ}*’ET



yVBEJIHYEHHS Pa3MePOB H MaccChI ITpHBOAa. KpoMe TOro, B JaHHOH KOHCTPYKIIHH 3aTPYAHEHA YHH(PHKAI[HS
3JIEMEHTOB PYIIEBOTO VIIPaBIEHU.

Bropas cxema (puc. 8) mpeaycMaTpHBaeT pa3MelleHHe paclIpeJelIHTeNs B OJHOM OIIOKE ¢ PYJIIEBBIM
MEXaHH3MOM M OTHESIBHOE PacCIIONOKEHHe THAPOIWINHApa. [IpermylnecrBa CcXeMbl. Manas
HarpyKEHHOCTH IIPHBOJA, JIETKOCTh KOMIIOHOBKH YCIUIMTEIIS B PYIIEBOM IIPHBOAE, Mallasi CKIIOHHOCTh K
aBTOKOJEOaHMsIM. PacItonokKeHHbI! Y KOJIEC THAPOIMIIMHAP BOCIIPHHUMAET VAAPHEI CO CTOPOHBI JOPOrH,
IIPEIOXPAHIS PYIIEBOH MeXaHH3M OT Ieperpy30K. JIIIHHA IIUTaHT OB ITPH 3TOM HECKOJIBKO YBEIIMYHBAETCSL.

[Ipu Tperheii cxeMe (pHc. 8) pacpeenTelIb H THAPOIIHHAP 00beJHHEHE], a PYIeBOH MeXaHH3M
YCTAHOBJIEH OTJEIFHO. B 3TOM ciy4ae THAPOIMIMHAP HYKHO pacriolaraTb B CTPOrOM COOTBETCTBHH C
PACITOIIOKEHHEM PYIIEBOIO MEXaHM3Ma, TaK KaK IIIapOBOH IIalIel] COIIKH JOIDKEH VIIPaBIATh paboToH
pacIIpeIeIHT s

UerBepras cxema (puc. §), IIpelycMaTpHBalOMias aBTOHOMHOE pacIlOJIOKeHHE PYIIEBOIO
MeXaHH3Ma, paclpelenuTellss M THAPOIUIMHApPA, SBISeTcad HanOoinmee THOKOH C TOYKH 3pPEHHS
KOMITOHOBKH H YHH(DHKAI[HH 3JIeMEHTOB. K HejocTaTkaM €€ OTHOCSATCS IOBBIIIEHHAS CKIOHHOCTH K
ABTOKOJIE OaHMSIM H YBEIIHYEHHE YHCIIA H IJIMHEIL [TUIAHT OB H_TPYOOITPOBOJIOB.

['uppoycwimnrens asToMoOnIa 3UJI-431410, BCTpOEHHBIN HEITOCPEACTBEHHO B PYIIEBOH MEXAaHH3M,
ITOKa3aH Ha PUCYHKe 3. J[aBIeHHe KHIKOCTH B CHCTEME THAPOYCHIIHMTEILSA CO3acTCs JIOMTACTHRIM HaCOCOM
2, IPHBOAMMEIM OT ABHTraTeld. Hacoc COCTOMT M3 HEMOABHKHOH YaCcTH — cTaropa 25 M ITOABHKHOIM
yacTH — poropa 26. JlencrBHe ycwiauTelnsd ImokazaHo Ha cxXemax I II, III. Ilpm mpsmormmiHeHHOM
IBIDKEHHH aBTOMOOHMIIA, KOrJa 3O0IO0THHK I8 pyleBOoro VyIpaBIeHHS HaXOIUTCSI B HEHTPaIbHOM
IIONOKEHHH, 00€ ITOIOCTH KapTepa 11 pyleBoro MexaHmsMa CIIpaBa M CII€Ba OT ITOPIIMHS — peHkH 10
(cxema II) coemmHeHBI ¢ HacOcOM H OaykoM 3. [[HpKyIHpyrOIasa yepes 3TH ITOIOCTH KHIKOCTh He BIIHSIET
Ha ITOJIOKEHHE ITOPIIHI — PEHKH.

[Ipn moBopoTe pyleBoro Kojieca B IpaBYyIO CTOpoHY (cxema I) B »TOM Ke HaIlpaBIeHHH
TIepeMeIaeTcsa H 30JI0THHK 18. IIpH repeMeltieHH OH OTKIIFOYAeT IIPaBYIO MOIOCTE KapTepa 11 or mHHuu
ciuuBa 6. Ilocrymaromas or Hacoca KHAKOCTH JAaBHT Ha IOPINEHbh — PEHKY, KOTOPBIH, IEPEeMeIascCh,
IIOBOpPAYMBAcT 3yOUaTBHIH CEKTOp 23 Ha Bally COIIKH M CIIOCOOCTBYET IIOBOPOTY KOJIEC aBTOMOOHIIS
HalpaBo. B TO Xe BpeMs ITPOXOJHOE CEUYEHHE, COESHHHSIOIIEE JIEBYIO IIOJIOCTH Kaprepa PYIEBOrO
MeEXaHH3Ma C JIMHHEN CIIMBa, YBEIHUYHBAECTCS H KHIKOCTE H3 HEe CBOOOIHO IepeTeKacT B 0a40OK 3 Hacoca.

[Tpu moBopoTe pyrIeBoro Kojeca B JIeBYIO cTopoHY (cxema III) maBneHHe B 1eBOM ITOTOCTH KapTepa
11 TOBBIIIAETCS, @ B €ro IPaBOH IIONOCTH CHIJKAeTCA. ' MIpPOYCHIIHMTEb CO3MacT IOIOITHHUTEIIEHOE
YCHIIHE JIJIS IIOBOPOTA KOJIEC B JIEBYIO CTOPOHY.

Bomurens omyaeTr JeHCTBHE THAPOYCHIIMTEIS PYIIS B TOM ClIy4dae, KOrja COITPOTHBIIEHHE KOJEC
aBTOMOOHJISI TIOBOPOTY PVYIII CO3MacT Ha ramke 14, COeMIHEHHOH C ITOPIIHEM — PEHKOH, PEaKTHBHOE
YCHIIIE, ITPEBHIIIAIOINEE CHITY IIPeABapUTEIIBHOIO CKATHS MPYKUHEL 21 M YCHIIME OT JaBIIEHHS Maciia Ha
PEeaKTHBHEBIN TUIVHKED 22, CTPEMSINHXCS VIepKaTh BHHT PYIIEBOIO MEXaHH3Ma B CPEIHEM ITOJIOKEHHI.
braromaps 3ToMy BOJHTEL BCErAa OIMYIIAET «UYBCTBO JIOPOIH.

st obecrieyeHHS VIIPAaBIEHHS aBTOMOOIIEM IIPH HepabdOTArOINEM VCHIIMTEIIE B KOPITyCe
PaCIIPEACIHUTENS MPEAYCMOTPEH KilallaH, IIEPEITYCKAFOIUI XKHIKOCTh M3 OMHOH ITOIOCTH IQUIMHIpPaA B
APYTYIO.

[Ipu HamHYMM YCHIIMTENS CHIIA, ITPHKIAaAbIBacMasd BOAHUTEIIEM K PYJIEBOMY KOJIECY IIPH ITOBOPOTE
VIIPaBIISIEMBIX KOJIeC aBTOMOOMIIS, HETIOABHIKHO CTOSIIEr0 Ha CyXOH ac(albTOOeTOHHOH ITOBEPXHOCTH, Y
JIETKOBBIX aBTOMOOMJIEH He HoJKHA ITpeBhInaTh 30...40 H, y rpy3oBeix aToMoOminen — 80...100 H.

4. PyJieBoH NIpHUBOJ
B pyneBon IIpHBOJA BXOAST BCE JeTalH, IIEPelarolie VYCIWIHE OT PYIEBOI0 MeEXaHH3Ma K

YIIPABJIACMBIM KOJICCAM.
B 3aBHCHMOCTH OT PaCITOJIOKCHITL OTHOCHTCIIBHO OCH BpPaIllCHHA KOJICC Pa3jOidalOoT IICPCAIHHC H

! AOKYMEHT NOAfNNGAH [MIO PacIIoNaraloT ¢3afH YIIPAaBIIEMBIX kolec. [1o
1 ANEKTPOHHOWM NOANUCHIO

ICeprudmkar: - 12000002A633E3D113AD425FB50002000002A6 +3HbIC H Pa3pPE3HbIC.

Bnapeneu: Uebsyxosa TateAHa AneKkcaHapoeHa CPA3PC3HYIO ITOIIEPCHHYIO TATY 3 (CM. PHC. ]). HpH

] oH (pHc. 9), cOCTOSIIEN H3 JBYX HIIH TPeX 3BEHBEB.
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[IpaBHiIbHAS KHHEMAaTHKa IIOBOPOTa VIIPABIIEMBIX KOJIEC OOECIIEYHBAETCS COOTBETCTBYIOIIIM
BBIOOPOM ITapaMETPOB PYIIEBOH TPaITlelHH, a OTCYT CTBHE 3a30POB B IIPHBOJIe — IPHMEHEHHEM IITAPHHPOB
C aBTOMAaTHYECKHM YCTPAaHEHHEM 3a30PO0B.

[ITapHHPEI PYIIEBOTO ITPHBOJAA IO CITOCO0Y YCTPaHEeHHS 3a30pa MOI'YT OBITh CaAMOPETVIIHPYEMBIE, C
IIEPHOAMYECKON PETYIIMPOBKOH H HEPET VIIMPYEMBIE.

CaMoperynupyeMble ImapHHpel (puc. 10, a..’k) He TpeOVIOT PeryIHPOBKH B IIpoIlecce
SKCIUTYaTalHH. 3a30p B IIapHHPaX aBTOMAaTHYECKH BBIOHpaeTCs IepeMeIlleHHeM cyXapel 3 HIH IaIbLER
2 T10 KOHYCHBIM HAITPABIISIOIIHM ITOBEPXHOCTSIM HAKOHEYHHKA IO AeHCTBHEM ITOKHMHOH IPYKHHBI 1.
Takme 1mapHUPsl YCTAaHABIIHBAIOT OOBIYHO Ha ITOIIEPEYHBIX PYIIEBBIX TATaX.

B mrapHupax c¢ nepHogHYeCKOH peryiIHpoBKoH (pHc. 10, a...H) 3a30p, IOSBISIONIHICSI BCIEICTBHE
H3HAIIHBAHNI TPYILHXCS IIOBEPXHOCTEH, YCTPAaHIIOT HaBOpauHBaHHEM ITpOOKH 4. Takas KOHCTPYKIIHSI He
COBCeM ya00HaA B BKCIUIyaTallHH, TaK KakK TpeOyeT pa300pKH LIapHHPa IPH peryinHpoBKe. IIapHHUPEL C
TIEPHOAHYECKON PETYIHPOBKOH ITPHMEHSIOT B IIPOAOIbHBIX PYIEBHIX TSAraX.

Heperynupyemele IIapHHUPHEL HCIIONB3VIOT HAa aBTOMOOHIISIX, B KOTOPHIX KOJIEca ITOBOPAYHBAIOTCS
BOKPYI BEPTHKAIPHOH OCH. OHH IIPOIIE IO KOHCTPYKIIMM H [EIIERIE B H3TOTOBIIEHHH, HO MEHEe
IIOJITOBEYHEI.

Puc. 9. PyinieBoe yIrpaBieHHe aBTOMOOHIIS ¢ HE3aBHCHMOH TTOJABECKOH: | — ITOBOPOTHEIE PHIYALH,
2— OOKOBEBIE TSTH, 3 — COIIKAa, 4— CPeaHsS IOIEpeYHas TAra, d>— MasSTHHKOBBEIH

phI4ar

JleTanu pyJreBoro IpHBOAa M3rOTOBISIOT M3 cTaned 20, 30 M 35, Manblbl IIAPHHPOB —H3 CTalICH
12XH3A, 18XI'T n 15XH, HaKOHEUYHHKH TST, peIyard H COIIKY — M3 cTaneH 35, 40, 45, 30X, 35X, 40X,

38XI'M, 40XHMA.
JlnaMeTp pyIeBOro Koleca HOPMHPOBAH. MJIS JIETKOBBIX M TIPY30BBIX aBTOMOOHIIEH MalloH
Irpy3onogbeMHOCTH 380...425 MM, IS I'PY30BBIX aBTOMOOHIIEH M aBTOOYCOB OOJBIIOH BMECTHMOCTH

440...550 v
MakcumMmanpHBIH YTOJI IIOBOPOTa PYIEBOrO KONIeca 3aBHCHT OT THIIA aBTOMOOHIISI M HaXOQUTCH B

npeaenax 540...1080° (1,5...3 oGopora).

PyrieBon MeXaHH3M MOXKET OBITh ITPHYMHOH CEPBE3HOH TPaBMBI BOIHUTENS IIPH JTOOOBOM
CTOIIKHOBEHHH AaBTOMOOHMIIS C TIPemsITCTBHEM. I[lo3TOMY IIpHMEHSIOT TPHBMOOE30ITaCHEIE PYIIEBBIE
MEXAHH3MEBI, IIOITIOMIAIOINHE SHEPrHI0 yaapa. Harmprmep, Ha aBromoOmie BA3-21213 pyneron Bail
COCTOHMT H3 TpeX 4YacTeH, COeQHHEHHBIX KapJAaHHBIMH IMapHHpaMH. IIpH ymape pyneBoil Bai
CKIIAIBIBAETCS, IIPHYEM TIEPEMEIIEHIE BEPXHEH er0 YaCTH BHYTPh CaJIOHA HEe3HAUYHTEIILHO.

S. Bo3MosKkHbBIe HCHCIIDABHOCTH PYJIEBOI'0 YIIPABJICHHHA

ONOKYMEHT MNOONWUCAH
SNEKTPOHHOW NOAMWUCHIO
CepTudukar’  12000002A633E3D113AD425FB50002000002A6 MOI'YT BO3HHKATb CIICAYIOIHE HCHCIIPABHOCTH.
1Bnageneu: Ulebayxora TaTeaHa AnekcaHipoBHa CIONMHHBAHIC ITOANIHITHHKOEB PYIICBOI'O MCXAHI3MaA.,

1 A3 KapTepa CBOI'0O MCEXAHII3Md. Ha CHIHC
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Il THAPOYCHIMTENS Pyl XapaKTepPHBI CIeAVIOINHe HEHCIIPaBHOCTH: OcjaljieHHe HaTsDKeHHS
PEMHS IIPHBOJA JIOIMACTHOIO Hacoca, ITONMaJlaHHe BO3JyXa B CHCTEMY, 3aBHCAHHE 30JIOTHHKA KJIallaHa
yIIpaBIIEHH S HIIH IIePEITyCKHOTO KJIallaHa.

3aKIIMHHBAaHHE ITOAIIMITHHKOB PYJIEBOIO Bala BEI3BIBAET TYIO€ BpallleHHe PYIIEBOI0 Koneca 00BIYHO
B Pe3yibTaTe HEJOCTAaTOYHOI'O CMasbIBaHMA. UTOOBI YCTPaHHTh 3TY HEHCIIPABHOCTh, B KapTep PYIIEBOr O
MeXaHH3Ma JOo0aBISIOT CMa3KYy.

[lorHyTEIE pyIIeBBIe TATH MOT'YT HApPYIIHTh TOYHOCTh ITOBOpPAaYHBAaHHS Kojec. I ycTpaHeHHS

JTOTO ,I[E(lJEI{TEl TSTH CHHMAIOT ¢ aBTOMOOHTISI H BBIIIPABIIAOT, 4 IIPH DﬁHﬂpy}I{EI{[IH TPEIIHH 3dMCHAIOT
HOBBIMH.
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SNEKTPOHHOW NOAMUCHIO
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d...;K— CaMOPCIVIIHPYCMbIC II4dPHIPBI, 3, H —
Bnapeneu; leb6ayxoea TatesaHa AnekcaHgpoeHa
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OBOPYJAOBAHHE 1 MATEPHUAJIBI

1. YyeOHBIE MaKeTEI aBTOMOOIIIEH C pa3spe3aMi,

2. I;makaTel U cXeMBI PYIIEBOTO VIIPABIIEHHUST,

3. O0pas1bl OTAENBHBIX NIEMEHTOB PYIIEBOIO YIIPABIIEHISL.

YKA3SAHHNA 110 TEXHHUKE BE3OITACHOCTHA

M3yuuTs Mephl 0€30ITacCHOCTH B «JIabopaTopHi KOHCTPYKIMH H YCTPOHCTBA aBTOMOOIIIEH) .

JAJTIAHUA

B nauane 3auamus cmyoeHma HeoOX00UMo muiameibHO U3y4ums UHGOPMallOHHbBLIL
mamepual, NpUeeoeHHbIll 6 NPUTIOHCEHUU K OAHHLIM MemooudeckUM YKa3aHuam, 3amem no
VUeOHbIM Makemam u niakamam usydums mamepuana membvl, HNocie uYeco Kpamko
USIOHCUMb U3YYUEHHbLIL Mamepuall 6 cliedyrouieti nocie006amelbHOCHIL.

1.

N

0 NSk W

Onucamv HaszHaveHue pyne6o2o YNPAaGleHUuAs 1 Npeobasiiemvie Y Hemy
mpebo6aHuA.

Boiuepmumus cxemy U onucamv KOHCMPYKUUN PYAe6020 YNpAGNeHUA npu
3a6UCUMOIL NOOBecKe.

Onucams HaszHayeHue 1 0amv KJAACCUDUKAUUIO PYIE6bIX MEeXAHU3MOG.
Onucams pabomy pynesblx Mexamusmos.

Onucams HaszHayeHue 1 0amv KlacCu@ukauuio ycumimena pyis.

Onucamv pabomy HACOCOE U0 poyCcunlmenell.

Boiuepmumu cxembl 1 onucams pabomy pyie6o20 YynpasieHua ¢ yCuameaimil.
Onucams KOHCMPYKYUO U pabomy pyne6o20 npueooa.

COAEPKAHHUE OTUETA

[TnchpMeHHasI 4acTh (OTYET) COCTOHT H3 CIIeAYIOIIHX ITYHKTOB:
1. Tema 1adbopaTOopHOH padOTHI

2. Paznmen

3. llems paboThl

4. ComepkaHHe OTYeTa:

CepTtudukar:
Bnageneu;

'!ﬂeﬁmamenem c 20.08.2021 no 20.08.2022

5. K
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- Onucamv HazHaveHue pyneeoco YNpaseieHUuA U NpeobAGiaemMbvie y HeMy
mpebo6aHUA.

- Buiuepmumus cxemy u onucamv KOHCMPYKUUIO PYAe6020 VNPAGIEHUA NpU
3a6UCUMOIL NoOBecKe.

- Onucamov HazHayeHie U 0ambv KIacCu@urayuo pynesoix MexaHu3mos.

- Onucamuv pabomy pynevblX MexaHu3Moe.

- Onucamov HazHayeHiue 1 0amb KI1acCugUKayuo ycunumena pyia.

- Onucamuv pabomy HACOCOE 2UOPOYCUNUMENEIL.

- Buiuepmums cxemvl U onucams pabomy pyneeo2o YNpaeieHus ¢
Yeummenamil.

- Onucamv KOHCMPYKYUIO U pabomy pyneozo npusooa.

OHTPOJIBHEBIC BOITPOCEL
nAKTHUecKad naboTa

AOKYMEHT MOANMCAH
ANEKTPOHHOW NOONMUCBIO

12000002A633E3D 113AD425FB50002000002A6
thebayxosa TatbaHa AnexcaHopoBHa e OTJIEeIIbHBIX MeXaHH3MOB H CHCTeM aBTOMOOHIIS.

repual B BHJE PHCYHKOB, I'paHKOB H TaOmIMHII,

AVVLIAUIIIALNJIFLYL ¥l PO DAVILAIVLLEIFL TeRvI VD YIV Tldvl D uidCTa.



OIMMCaHHIO KOHCTPYKIIHH TOr'O IJIH MHOTO 3JIEMEHTA aBTOMOOIIS IIPEAIIECTBYET H3JIOKEHHE €r0
Ha3HAYEHHI H CBSI3H C OCTAIILHBIMH Y3IIaMH.

3nmech Ke MOryr OBITH VKas3aHBl aHAJIOIH, IIPHMEHSEMBIE Ha JIPYIHX aBTOMOOWISX HX
OTIIHYHTEIbHBIE OCOOEHHOCTH, HEAOCTATKH H IIPEUMYIIECTRA.

Ocoboe BHHMaHHE VIEISETCS paslely IOCBAINEHHOMY pa30opke M COOpPKe OTHEIbHBIX VY3IIOB.
Moryr OBITH IIPEACTABIEHBI OCHOBHI OOCITYKHBAaHHS M PEMOHTa pa30HpacMBIX VY3JI0B, IIPHUYMHBEI HX
HEHCIIPABHOCTEH.

HMIotrocTpalMOHHEIN MaTepHall KeIaTellbHO BRIIOHATE «OT PYKHY, T. K. 3TO ITO3BOISET CTYIAEHTY
IydIie pa3o0parhCcs B KOHCTPYKTHBHEIX OCOOEHHOCTSIX H3YUYaEMBIX Y3IIOB.

B 3zaxmroueHHH 10 KaXaoH padoTe HOIKHEI OBITh CHEIaHbl BBIBOABI O HAIAEKHOCTH U
PaboTOCITOCOOHOCTH OCHOBHBIX 3JIEMEHTOB H3YV4YaeMBIX B JaHHOH pabore. CleayeT MOMYEPKHYTH HX
HEIOCTATKH H JOCTOMHCTBA, 3/IeCh K& MOT'YT OBITh CAEIAaHBI BEIBOALI H IPEIIOKEHHI 00 0COOEHHOCTIX
Pa3z00pPKH U COOPKH OTAEIIBHEIX V3IIOB.

KOHTPOJIbHBIE BOIIPOCKHI

1. Haszeambv HazHaveHlUe Pyne6oco YNpaeieHUs Il npeovasiaembie K HeMy mpebo6aHuA.
2. Onucams KOHCMPYKUUIO PYIe6020 YNPAGIeHUA NP 3A6UCUMOILL NOOBECKE.

3. Onucams Ha3HaveHue 1 0ams KJAACCUPUKAUUIO PYIEEbLX MEXAHUIMOS.

4. Onucamo pabomy pyne6vix MexaHUu3Moe.

5. Onucams Ha3HaveHue 1 oams Klaccugurayuo ycummena pyia.

6. Onucams pabomy HACOCOE 2UOPOYCUIMEIEIL.

7. Onucams pabomy pyne6oco YNpasieHua ¢ yCuameaimi.

8. Onucamv KOHCMPYKYUIO 1L pabomy pyie6o2o Npusooq.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JaHaTHe 6.

Tema. OOmmee yCcTpONCTBO MW MNPHHUUII pPadOoThl TOPMO3HBLIX CHCTEM
IEKTPOMOOIJIEeNl H THOPH/IHBIX ABTOMOOHJIEN.

Ileqb 3aHATHA — H3YYHTh Ha3zHaueHHe H KOHCTPYKI[HH TOPMO3HBIX MeXAaHH3MOB H CHCTEM
Pa3IYHBIX KOHCTPYKIHH.

TEOPETHYECKAA HACTD

Topmo3sHbIe CHCTEeMbI
1. Kimaccupukanmusa TOpMoO3HBIX CHCTEM

TopMmo3Hasa cucTeMa IpeHa3sHauYeHa JJI1 CHHJKEHHS CKOPOCTH JBHKEHHS aBTOMOOHIIS BIUIOTH 10
IIOJTHOH OCTAHOBKH H OOECIIEUYEHHS €0 HEIMOABHKHOCTH BO BpPeMS CTOSHKH. B Impoliecce TOPMOKEHHS
KHHETHYECKasI SHEPIH aBTOMOOHIIS ITEPEXOINUT B pabOTy TPeHHSI MeXAY (PPHKIITHOHHBIMH HaKIaJKaMH H
TOPMO3HBIM OapadaHOM HJIM JHCKOM, a TAaKKe MEKAY IIIMHAMH H JJOPOT OH.

COBpeEMEHHBIE aBTOMOOMIH M aBTOIIOE3[Aa JOJIKHBEI HMETh pabOouyro, 3allaCHYIO H CTOSHOYHYIO
TOPMO3HEBIE CHCTEMEI. | Py30BEIEé aBTOMOOIIH H aBTOITOE3/[a ITOJIHOH MAacCOH CBBIIIE 12 T, a aBTOOYCEI
MAaCCOH CBBIIIE D T, IIPeAHA3HAYEHHEBIE IS SKCIUIyaTallHH B TOPHBIX PaHOHAX, JOIIOIHHTEIBHO JOJIKHEI
HMETh BCIIOMOTaTEJIEHYIO TOPMO3HYIO CHCTEMY.

K TOpMO3HBEIM cHCTeMaM IPeTbSIBIITIOT CIeAVIOoNHe TpeOoBaHHS: oOecnedeHHe 3(PPeKTHBHOIO
TOPMOJKEHHI, COXPaHEHHE YCTOHYHBOCTH AaBTOMOOHIIS IIPH TOPMOKEHHH, CTaOWIBHBIE TOPMO3HBIE
CBOHCTBA, BRICOKAS SKCIUIYaTaIlHOHHAS HAAeKHOCTh, VIOOCTBO M JIIETKOCTh VITPABIIEHHS, OIIPeleiIseMbIe
YCHIIMEM, ITPHKIIAABIBAEMBIM K ITeIalli IWIH PhIYary, H HX XOJIOM.

Pabouasa mopmosunas cucmema TpelHa3HaYeHa JI9 YIIPaBIESHHS CKOPOCTBHIO aBTOTPAHCIIOPTHOIO
cpezictBa (ATC) H ero ocTaHOBKH ¢ HEOOXOIHMOH HHTEHCHBHOCTBIO. Y COBPEMEHHBIX aBTOMOOHIIEH OHA
SIBJISIETCSI OCHOBHOH CHCTEMOH H BO3JAEHCTBYET Ha €& pabouHe OpraHbl — KOJIECHBIE TOPMO3a.

JanacHas mopmosuasn cucmema IpeJHA3HAUYEHA 1 YMEHBIIIEHH S CKOPOCTH H OCTaHOBKH AT C mpH
OTKa3e padoyeH TOPMO3HOMN CHCTEMEI.

CmosHouHas mopmo3Has cucnema CIIYKHUT I yaepKaHHI ATC B HEITOABHKHOM COCTOSHHH. OHa
BO3JEHCTBYET Ha KOJIECHEIE paboyeH TOPMO3HOH CHCTEMBI HIH CIIEIHAILHBIH JTOIIOIHHUTEILHBI TOPMO3,
CBSI3aHHBIH C TPAHCMHCCHEH aBTOMOOHIISL

Benomoecamensnaa mopmosnaa cucmema IIpeAHA3HAUEHa U1 YMEHBIIIEHHS YHEPTO3arpyKE€HHOCTH
TOPMO3HBIX MEXAHH3MOB paboyeH TOPMO3HOH CHCTEMBI, HAITPHMED ITPH ABHKEHHH Ha JJIMHHBIX CITYCKaX.
OHa COCTOHT H3 MOTOPHOI'O HIH TPAaHCMHCCHOHHOI'O TOPMO3a-3aMeJITHT eI

TopMO3HAsA CHCTEMA COCTOHT H3 TOPMO3HBIX MEXAHH3MOB H TOPMO3HOI'O IIPHBO/IA.

2. TopMo3HBbIEe MEeXaHH3MbI

K TopMO3HBIM MeXaHH3MaM IIPeABSBISIOT cleAyromne TpeOGoBaHHS: 3((eKTHBHOCTh JACHCTBHSL
CcTaOWIBHOCTh A(P(EKTHBHOCTH TOPMOKEHHS IIPH H3MEHEHHH CKOPOCTH, 4YHCIAa TOPMOKEHHI,
TEMIIEPATYPHL TPVYINHUXCS TIIOBEPXHOCTEH, BBICOKMH MeXaHHuyecKHH KIIJ[, ImmaBHOCTE JIEHCTBHS,
ABTOMATHYECKOE BOCCTAHOBJIEHHE HOMHHAIILHOI'O 3a30pa MEXAY TPYIIHMICS ITOBEPXHOCTSIMH, BBICOKAS
IOIITOBEYHOCTD.

[Io ¢opMe BpamaroIMuXcs 53IeMEHTOB pa3lH4aroT OapaOGaHHbIE H JHCKOBBIE TOPMO3HBIE

AAARTOATITINRATT

OJOKYMEHT NoanmnucAH

3NEKTPOHHOM NOANMUCHIO 'TOMT U3 OapadaHa 12, Komogok 3, OIIOPHOIoO JIHCKa
Ceptudnkar: |  12000002A633E3D113AD425FB50002000002A6 CTBa M PETYIIATOPA 3a30POE.
BEnapeneu,; Lebayxoea TatbAHa AnekcadapoBHa

TaMIIOBAHHBIC H KGM@IH—HIPGEHHI{BIE. HpH IIHThC
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JIMCTOBOH CTdJIN, HMCHT bAylpcHanhi ClUK H35 J1C1 'HPUBHH}IGFG T-I}’TyHﬂ.



KomogkH TOpMO3HOIO MeXaHH3Ma BBIOIONMHSIOT IIHTBIMH M3 4YVyITYHA MM JIETKHX CIUIaBOB,
IITAMITOBAHHBIMH IJIH CBAapHBIMH. K HHM C ITOMOIIBIO 3aKIIENIOK HIIM KIIES KPellsar HakKIaakH. Komomaki
CTSDKHBIMH ITPYKHHAMH ITOCTOSHHO IIPHKATH K Pa3KHMHOMY VCTPOHCTBY.

TopMO3HBIE HaKIaJAKH MOI'YT OBITh IIPECCOBAaHHBIE, (POPMOBAaHHBIE HIIH IDIeTEHBIE. B KauyecTBe
MaTepHana Ui HaKIaJOK HCIIOIB3YIOT KOPOTKOBOJIOKHHCTHIN acOecT, HAIIOMHHTEIM M CBSI3VIOIIHE
MaTepHaIIbI.

B OapabdaHHBIX | TOPMO3HBIX
MEXAHH3MaX ITPHMEHSIOT . 5 6 7 Pa3KIMHBIE
YCTPOHCTBA TPEX THIIOB: S-00pasHBIH
KylIaK, THAPOLIIHHAP H KITHH (pHC. 2).

t.l‘

1

12

Puc. 1. bapabaHHEBIN TOPMO3HOH MeXaHH3M: 1 — CVYIIIIOPT; 2 — oIopa KOIOAKH, 3 — KOJIoAKa, 4
— (PpPUKIIHOHHAS HaKIaJKa, S—OTTSDKHAS IIPYKHHA, 6— OIlopa POIHKaA, /- POIHK, 8—
TOPMO3HAg KaMepa, 9- KPOHIITEHH TOPMO3HOH KaMephl, 10— peryiInpoBOYHEIH phIYAr,
11 — pazxHMHOH KyiaK, 12— TopMOo3HOH OapadaH.

BHApOIRUIHHAPEI OBIBAIOT OJHO- H JABYXIIOPHIHEBEIe. TOPMO3HBIE MEXAaHH3MBI C Pa3KHMHBIM
KIIHHOM ITO CPAaBHEHHIO ¢ MEXaHH3MaMH, HMEIOIIHMH Pa3KHMHOH KyJIak, 0ojee 3 (QeKTHBHBI H IS HHX
TpeOVYIOTCS MEHBIIHEe ITPHBOAHBIE YCHIIHS, BCIIEACTBHE Yero MOKHO ITPHMEHSITh PECHBEPBI MEHBINEH
eMKOCTH. OTHAaKO OHH OoJIee TPYAOEMKH B H3rOTOBJIEHHH.

bapaGaHHBIE TOPMO3HBIE MEXAHH3MEI KJIaCCH(PHIIHPYIOT ITO THITY H YHCITY Pa3KHMHBIX YCTPOHCTB.

Bapabanuwviii mopmosHoii Mexanuszm ¢ pasxHcumMHviM Kyiaxom TTOKa3aH Ha pHcyHKe 1. O0e KOIoaKH
3 ommparorca Ha ocH 2. CTSDKHBIe IPYKHHBI 5 TPHKHMAIOT KOIOAKH K Pa3kKHMHOMY Kylaky 11 m

HIDKHUM ormopaM. Ha Bamy L pPa3’KMMHOIO Kylnaka B pelyare 10
YCTAHOBJIEH PETYIIATOP 3a30POB MEXAY Hakmankon 4 u OapabaHOM
12.
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OJOKYMEHT NoanwmvcAH

SNEKTPOHHOW NOANUCHIO —
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu; leb6ayxoea TateaHa AnekcaHgpoeHa
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KIIHH;, B — THAPOoIIHHIP, F1 1 F2 — cHIIBIL, JelicTBYIOIIHE HAa TOPMO3HEIE KOIOJKH.



[Ipp TOPMOKEHMH INTOK TOPMO3HOH KaMephl IIOBOpPAaYMBAaeT Bal Pa3KUMHOIO Kyiaka, 4YTO
BBI3BIBAET ITPHIKATHE KOIOMOK K TOpMO3HOMY Oapabany. Hamiuie poinHkoB 7 crtocOOCTBYET ITOBBIIIIEHHIO
KIIJ] pa3KxHMHOI0O YCTPOHCTBA.

[Tpodnie pazKHMMHOIO KyJlaka BROTOIHSIOT ITO CIIMPAIH A pXHMeAa HIIH 3BOIIBBEHTHEIM. biiarogaps
ATOMY CYMMapHas CIUIa, JEHCTBYIOM[ASA CO CTOPOHEI KyiaKa Ha KOJIOAKH, HE 3aBHCHT OT VIJIa VCTAHOBKI
KVIIaKa B ITPOLECCE H3HAIIMMBAHNS HAKITAKH.

TopmO3HOIl MeXAHU3M C PA3HCUMHBIM 2UOP OYLIUHOpOM, Y KOTOPOro JIBa IIOPIIHS, H300pakeH Ha
pHCYHKe 3. [IpH OQHHAKOBOM JHAMETPE ITOPIIHEN 00ECIIEYHBAETCS PABEHCTBO CHII, AE€HCTBYIOIIHNX Ha 00e
KomoakH. Komomgkn 1 yCTaHOBIIEHSI IIAPHHPHO HA OIIOPHEBIX IMTanbllaX 13, IIPHKPEIUIEHHEIX K CYIIIIOPTY.
[IampIfel BBEOIOMHSIOT SKCUEHTPHYHBIMH C IEJIbI0 BO3MOJKHOCTH PeryIHPOBAHHS 3a30pOB MEKIY
HAKJIaAKOH M OapabaHOM B HHJKHEH YacCTH KOJIOAKH. 3a30phl B BEPXHEH YaCTH KOIOMOK PETYIHPYIOT C
ITOMOIIBIO SKCIEHTPHKOB 8. Ha HapyXHOM TOpILE KakKAOro OIIOPHOIO IMajblia CIelaHa MeTKa 16
(yroyOneHrie 2 MM), ITOKa3bIBAIOINAsl IIONOJKEHHEe HAHOOJIBIINETO SKCIEHTPHCHTETA SKCIEHTPHKA
OIOPHOI'O Maiblla. IIpH IpaBHILHOH YCTAHOBKE KOIOAOK METKH 16 HOIDKHBI OBRITH OOpaIlleHBI OJHA K
IPYTOH, KaK ITOKa3aHO Ha PHCYHKE.

HemocraTok TakMxX TOPMO3HBIX MEXAHH3MOB: Pa3sHasd HHTEHCHBHOCTH H3HAIIMBAHNSI HAKIaJOK Ha
AKTHUBHOH M ITACCHBHON KOIOIKaX.

B 1mporecce paboThl BCIIEACTBHE H3HOCA H3MEHSETCS 3a30p MEXIAY HAKIAJKOH H TOPMO3HBIM
OapabaHoM. 3a30p MOKET PeryIHPOBATLCA KaK BPYYHVYIO, TaK H aBTOMATHYECKH.
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Puc. 3. TopmosHOH MexaHH3M aBTOMOOMIS ['A3-53-12: 1 — TopMO3HaAs KOJIOAKA, 2—KOJIEeCHEBIH
IIUIHHAP, 3 — 5KpaH KOJIECHOI'O IIIHHIPA, -4—BO3BpaTHas IPYKHHA KOIOMOK, J—
HammpapJISIroNasi ckoda KOJOAOK, 6— TOPMO3HOH II[HT, /—CMOTPOBOH JIIOK, 8—
PETYIHPOBOYHBIH SKCIEHTPHK, 9— 1mmarnda; 10— O0nT peryimpoBOYHOIO SKCIEHTPHKA,

11 r1racTHHAa OIIOPHBEIX TMalbIlleB, 12 — BSKCIEHTPHKH OIIOPHBIX MAIbIEB, 13 —
OIIOPHBIN ITAJIEll TOPMO3HOH KONOAKH, 14— ramnka, 15— mnpyxHHHasg 1manda, 16—
METKH
AQKYMEHT [OAIMCAH 1 yempoticmeom N aBTOMATHYECKOH PeryIHpOBKOIL
| ANEKTPOHHOM MNOANUCHIO
Ceptudpukar: - 12000002A633E3D113AD425FB50002000002A6 (WIHHJPHYECKHE OTBEPCTHA, B KOTOPBIC BCTABJICHBI
|Bnagenew: [Webayxosa Tatbana AnekcaHaposHa H pEBLﬁDH. Hap}f}I{HEiH pEBLﬁa HMCCT TPCYI'OJIBHYHO

u: [y BTVIIKaA IIPEJICTABIIET COOOH XPAItoBOE KOJIECO.
rdencreutened: ¢ 20.08.2021 no 20.08.2022

i T D il L. .., LaHOBIEHHOrOo B OTBepcTHe cymmopra 8. Itudt
IIPOXOJUT dYepe3 Ipope3b B Tonkarerns 10 M IIpHKHMMAaeTCsS IPYKHHOH K Hapy:KHOH pe3bie



PETYIIHPOBOYHOH BTVYIKH. TakumMm o0Opa3zoM, IOTHPT gBIgeTcd co0auykoil XpallOBOrO YCTPOHCTBA.
OTHOBPEMEHHO MITH(T IMO3BOIISIET TOIKATEIIO IIEPEMEINAThCS TOIBKO B OCEBOM HallpaBIIEHHH.

BHYTPE pEryImMpoBOYHOH BTYIIKH BBEPHYT PETYIHMPOBOYHBIN BHHT 12, B Ia3 KOTOPOTrO BXOIHT
peOdpo TOPMO3HOHM KONMOAKH 4. BHHT He MOJKET ITOBOPAYMBATHCS H TOJBKO IEPEMEIAETCSI BAOIbL CBOEH
OCH ITIPH ITOBOPOTE PETYIIHPOBOYHOH BTYIIKH.

[Ipu TopMoxkeHHH Toikarenu 10 mop AeicTBHEM KIHHA Pa3KHMHOIO VCTPOHCTBA IMEPEMEIAOTCS
COBMECTHO C PEryYIHPOBOYHBIMH BTVIIKAMH H BHHTAMH, IIPIKHMAas HaKIaJIKH K TOPMO3HOMY OapadaHy.
Ecnn 3a30p MeXIy HaKIaJKaMH M TOPMO3HBIM Oapab0aHOM COOTBETCTBYET 3aJaHHOH BEIIMYHHE, TO 3YObs
mTH(Ta 11 HaxoAsArcsa B 3allelVIEHHH ¢ OJHHMH H TEMH K€ BHTKAaMH Pe3bObI PEryIHPOBOYHOH BTYIIKH.
[TocneIHsS CKONMB3HT OTHOCHTEIIEHO HEMMOABHKHOIO IITH(Ta 1 1 1 clIerka TOBOpaYHBaETCsL

Ecian 3a30p IMpeBOCXOAUT 3aJaHHVIO BEIIHMYNHY, TO TEPEMEINeHHEe TOJIKATEId M PErYIIHPOBOYHOM
BTYJIIKH YBEIIMUHBAETCS. YBEIHYMBACTCS TaAK)Ke ITOBOPOT PErYIHPOBOYHON BTYIIKH, YTO ITPHBOAHT K
3alleIIEHHIO ITH(Ta ¢ COCeJHHNMH BHTKaMH pe3bObl. Takoe ImepeMelieHHe ITH(PTa B HOBOE ITOJIOKEHHE
BO3MOKHO OJIaroffapsi XpartoBOMY ITPO(HIIIO 3YObEB.
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Puc. 4. KimHOBOe pa3XKHMHOE YCTPOHCTBO aBTOMOOHIS KAS3-
4540 C aBTOMAaTHYECKOI
PETYIHPOBKOH 3a30pa; 1 — 1mpobKa; 2 — NpyxKHHA, 3 — I'PA3e3alllUTHRIN KOJITAK, 4 —
TOPMO3HAas KOJOJKAa, >— KIMH, 6— TIpyXHHa, /—POImHK, S—CVyIOIopT, 9—
peryIHpoBoYHasd BTynka, 10— Tomkarems, 11— mTudT-XpamoBHK, 12—
PETYIIHPOBOYHBIN BHHT

—
o

HpII PacTOpMa KHBAHHH, KOI'ld TOJIKATICIIb, PCI'YIOHIPOBOYHBIC BTYIKH H BHHT BO3BPAII4AIOTCH B
HCXOOHOC IIOJNOXKCHHC, PCI'VIIHPOBOYHAA BTVYIIKA IIOBOPAHUHBACTCA OTHOCHICIIBEHO I_T_[TII(lJTEI:. BBI3BIBAA

OCeBOE IIepeMEIleHHE PErVIIMPOBOYHOTO BHHTA, 4YeM H OOeCIIeUHBAcTCSA 3aJaHHBII 3a30p MeXIY
HAKJIaAKOH H TOPMO3HBIM OapabaHOoM.

Puc. 5. NV JIMCKOBBIH
NOKYMEHT MOAMMUCAH TOPMO3HOI

SNEKTPOHHOW NOAMNUCHIO
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 MEXaHH3M C

Bnapeney:  le6ayxosa TatbsiHa AneKcaHApoBHa , 2 — TOPMO3HBIE IIWIHHAPEI, 3 — TPYOOIIPOBOL,

—TOPMO3Hax KOIOIKA., H—}’TL]IGT HCHHOC KOIIBILO,
HNencreutened: ¢ 20.08.2021 no 20.08.2022 i
& HOPIIICHE . - AELCEC 1L + e [OHHAS HAKIIaJJKa



JINCKOBBIE TOPMO3HEIE MeEXAaHH3MBI ITPHMEHSIOT Ha JIETKOBBIX aBTOMOOHIIIX H peke — Ha
IPY30BBIX. OHHM MOTYT OBITH OTKPBITBIE M 3aKPBITBIE, OJHO- H MHOIOJAHCKOBEIE, CO CIUIOIIHBIM H
BEHTHIIHPYEMBIM JTHCKOM.

B 3aBHCHMOCTH OT criocofa KpeIUleHHS CKOOBI pa3jIHyaroT AHCKOBBIE TOPMO3HEIE MEXAHH3MEL C
(PHKCHPOBaHHOH H IDTIaBaIOINEH CKOOOH.

Jluckoeviit mexanuszm ¢ uxcupoeanHoii cxoboii 00ecrieynBaeT OOJbINlee IPHBOJTHOE YCHIHE H
TTOBBINIEHHYIO KeCTKOCTh MexXaHH3Ma. B 1ieHTpe ckoObl | (pHC. 5) pasMenleH TOPMO3HOH JHCK 9, 1o
00EHM CTOPOHAM KOTOPOI'0 HAaXOMITCS KOJIECHbIE TOPMO3HBEIE IUIMHAPEL 2. BHYTPH TOPMO3HOIO
IIIIHHAPA HAaXOAATCS IIOPIIEHh &8 € VIUIOTHHTEIBLHBIM KOJIBIOM 7/ H IBIIE3AIHTHBEIA 4exoi J. [lomocTH
TOPMO3HBIX I[IIHHAPOB TPYOOIIPOBOAOM 3 COOOIIArOTCS C IJIaBHBIM TOPMO3HBIM IIUIMHAPOM. [IpH
TOPMOKEHHH JaBIEHHE B TOPMO3HBIX IIUIHHAPAX ITOBBIIIAETCS H ITOPIIHH, IIePeMEIasach, IIPHAKHIMAIOT
Hakmagku 10 K BparmaromeMycs JHCKY 9. TopMOo3HBIE KOIOAKH 6 VIePKHUBAIOTCA B CKOOEe 1 ¢ ITOMOIIBIO
ITaJIbIIEB 4.

[Iocre mpekpaleHHs TOPMOKEHHS JaBJIEHHE B TOPMO3HBIX IHIMHAPAX IMaJacT M ITOPIIHH 33 CUET
VIIPYTOCTH VIUIOTHHTEIBHBIX KOJEI[ / OTXOMAT OT KOIOAOK. KOIOmKI, B CBOKO OYEepedb, OTXOAST OT
TOPMO3HOI'0O JHUCKa H3-3a €ro OHeHHs. ClIeI0BaTEeIbHO, CIIEIHAIBHOIO YCTPOMCTBA I OTBOAA KOIOAOK H
PETYIIMPOBKH 3a30pa B MEXaHH3ME He TpeOyeTcs.

Jluckoeviii mexanusm ¢ naaearoueii cxkoboii (puc. 6). TOpMO3HOH IHIHHAP YCTaHOBIEH B CKOOE ¢
OJHOH CTOPOHBI TOPMO3HOIO JHcKa. CkoO0a MOKET IepeMeIaThCs IO HaIpPaBIISIONIHM INTH(TaM B
CYIIIIOPTE COBMECTHO C APYIOH TOPMO3HOH KOIOAKOH. [IpH TOpMOKeHHH IIOPIIEHDb IIPHKHMAET K JHCKY
OMHY M3 KOIOIOK. B pesyneTrare BO3HHKINEH peaKIMH cKoda IepeMellaeTcs B ITPOTHBOIIOIOKHOM
HaITpaBJIIEHHH H IMIPIKHMAET K JHCKY BTOPYIO PEAKTHBHYIO KOIOJIKY.

Puc. 6. JIMCKOBBIH ~ TOPMO3HOH
MeXaHH3M C ITIJIaBaroIeH
8 D\ ckobom: 1 — ckoba; 2—

7 P , N N HAITPaBILTIOIIHE

\ Z - 4 7 INTH(TEI, 3 — CYIIIOPT,

4 _ RNERNA —  TIOPILEHD, S—
D 3 N VIUIOTHHTEILHOE

4 I KONIBLO, 6, 7—KOJIOIKH,

d 6 83— IUTACTHHYATAas

PRI,

l|'l
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K HSAOCTATKAM JHCKOBBIX
TOPMO3HBIX MCXdHI3MOB OTHOCATCA TPYIHOCTD o0ecrieueHHI I'SPpMETH3allHH H ITOBBIIICHHAA
HHTCHCHBHOCTD H3HAIINITBAHI A QJpIIIG_HIGHHBD{ HaKJI4J0OK.

HegocTtaToKk MHCKOBOIO MeXaHH3Ma C IDIaBaroIlledH CKOOOH: BO3MOXKHOE OJHOCTOPOHHEE
H3HAIIIMBAHHC HArKJIaJKIT H JHCKa CO CTOPOHBI KOJIICCHOI'O INUIMHAPa IIPH I[EdJGpMElLHIII H KOPPO3HH
HalTpaBJIATOIIIX.

TDPMGBI{BIE AHCKH H3I'OTOBJIAIOT, KdK ITPABHIIO, H3 YVYI'VHA. HpIIMEHHIGT TaKke OHMeTalllIHYecKHe
OJHCKH., BBHOIOIIHACMBIC C quIIBlHIDHI{BIM CIIOEM H3 CCPOIo 4yI'vyHd H C aJIlOMHHHCBBIM HJIOI MCIHBIM
OCHOBaHHeM. B KauecTBe HaKIadOK HCIIOJIB3VIHOT QJDPMDEHHHBIE H IIPCCCOBAHHBIC MATCPHAJIBI Ha
ElGﬁGKEl}”—I}"KOEOﬁ OCHOBCE, d TAKXKC CIICUHCHHBIC MdT CPHAJIbI.
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K HemocTarkaM IHCKOBEIX TOPMO3HBIX MEXAHH3MOB OTHOCATICA TPYIHOCTDB oOecIieueHH ST
I'EPMETH3AIIH H ITOBBIINICHHAA HHTCHCHBHOCTD H3HAIIIHBAHITA QJPHICL[HGHI{BIK HAKIIa10K.

3. TopMo3HBIE IPHBOIbI

K TOpMO3HBIM IIpHBOJAaM aBTOMOOWIEH ITPEABSBISIOT CIEAVIOIHE OCHOBHBIE TpeOOBaHMI:
o0ecIieyeHHEe CIIeJMIEro AeHCTBHS, T. €. Ha PeXKHMMaxX TOPMOKEHHS H OTTOPMAa’XKHMBAaHHS TOPMO3HBIE
MOMEHTEI, Pa3BHBAcMBIE TOPMO3HBIMH MeXaHH3MAMH, JOJLKHBI OBITH IIPOIOPIIHOHAIBHEL YCHIIHIO,
IIPIJIOKEHHOMY BOJHUTEIEM K TOPMO3HOH IleJalH, H IIEPEMEINEHHIO €€, BpeMsd cpabaThIBaHHS ITPH
TOpPMOKeHHH He Oojiee 0,0 ¢, IIpH OTTOpMaXKHMBaHHA 1,2 ¢, HaIHM4YHe B IPHBOAE padoyeH TOPMO3HOHM
CHCTEMBI HE MeHee JIBYX He3aBHCHMBIX KOHTYPOB, UTOOHRI B ClIyyae ITOBPEKAEHHS KaKOH-THOO YacTH
NIpHBOJa oOeclieynBanIach ocTaTo4Hasa 3] peKTHBHOCTh paboueH TOPMO3HOH cHCTeMbl He MeHee 50 %
IIPeAIICAaHHOM, 00eCIIeYeHHE aBTOMATHYECKOTI'O TOPMOKEHH S ITPHIIENAa B CIIy4Yae ero OTPhIBA OT TSATaya.

CxeMpl HauOolee PacIpPOCTPAHEHHBIX IBYXKOHTYPHBIX TOPMO3HBIX ITPHBOJOB IIOKa3aHbI Ha
pHUCYHKE 7. TOpPMO3HBIE ITPHBOJBI MOI'YT OBITh T'HAPABIIMUYECKIE, ITHEBMATHYECKIE H KOMOMHHPOBAaHHBIE.
[[HeBMAaTHYeCKHH ITPHBOJ, TIPH KOTOPOM TOPMO3HBIE MEXAHH3MBI ITPHBOLSTICS B HEHCTBHE 3a CUET
HCITONIB30BAHHS SHEPTHH CXKAaTOr'0 BO3AYXA, IIPHMEHSIIOT B TOPMO3HBIX CHCTEMAX I'PY30BEIX aBTOMOOHIIEH
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Prc. 7. CxeMa JABYXKOHTYPHBIX TOPMO3HBIX IIPHBOAOB: a — IIO OCSM, O—JIHaroHaIbHAsI, B — C
TyOIHpOBaHHEM IePeJHHX TOPMO30B, I' — ¢ AYOIIHpOBAaHHEM IIepeJHHX TOPMO30B H
pa3JeIbHBIM YVIIPABJIEHHEM KasKJIOro 3aJHETO;, JT — C ITOJIHBIM AYOIIHPOBaHHEM

B JIerKOBBIX aBTOMOOHIIIX 0c000 MaJIoro H MaJIoro KIIdCCOB, d TAKKC B I'PY30BbBIX aBTOMOOHIISIX H
ﬂETGﬁ}*’CﬂX TIOITHOH MaccoH fJo 1 T ITPHMCHAIOT TI'HAPABIIHHUCCKHEC IIPHBOABI, IIPHBOJHMEIC B IeHCTBHE
BOOAHTCIICM. FIIﬂpﬁBHIHEGKIIE ITPHBOJBI MOI'VT OBITH OCHAILIEHBI BAKYYMHBIM, ITHEBMATHYCCKHM HJIH
IHAPABIIMYCCKHM YCHIIHTCIICM, I{GT'DPLIfI oOreryvaet YIIPABJICHHC TDpMGBHGﬁ CHCTEMOH.
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Ha rpy30BBIX aBTOMOOHIISX M aBTOIIOEe3/ax OOIBIION M 0C000 OONIBINOH I'PY30IIOABEMHOCTH
HCITOIIB3YEOT KOMOHHHPOBAHHEIE TOPMO3HEBIE ITPHBOJIBI (ITHEBMOT HI PaBIIHYECKHE 151
BIIEKT POITHEBMATHYECKIHE).

T uopaeanuyecrkuii mopmosnoii npreod. PasnInyarT THAPaBIMYECKHE TOPMO3HEIE IIPHBOABI IIPSIMOIrO
H HEIIPSIMOI0 JEHCTBHI. B IepBOM CiIyyae BOAUTEIb BO3JACHCTBYET HEITOCPEACTBEHHO Ha TOPMO3HEIE
MeXaHH3MbI, BO BTOPOM CIIy4ae IIOMHMO BOJUTEIIS B JEHCTBHH IIPHHHMAET YUaCTHE YCHIIHTED.

Baxyymusiii yeunumens IMeeT cleAsineit K1amnaH 9 (puc 8) u guadgparMy. B momoctr b 1mocTosHHO
ITOMJIEPKUBACTCS BaKyyM, a IIOJIOCTH A COSIUHSASTCA C ITOMOINBIO KiallaHa 9 C IIONOCTRIO b B
OTT OPMO’KEHHOM COCTOSIHHH HJIH ¢ aTMOC(epOH ITPH TOPMOIKEHHH.

[IpH TOPMOKEHHH YCHIIHE OT IeJall S IepelacTcsa Ha KilallaH 9, KOTOPBIH COEMHHSET ITOIIOCTh A C
aTMOc(epoi, IpeJABapHTEIbHO OTCOeJHHHB €€ OT ITONOCTH b. ATmocdepHoe TaBleHHE IlepeMelnaeT
MeMOpaHy BIIEBO, CO3/IaBast JOIIOTHUTEILHOE YCHIIHE Ha IOPIIMHH 7 U 8.

['MapaBIHyecKHi TOPMO3HOH ITPHBOA HeOOXOmAHMM IS IIPHBOJAA B JEHCTBHE YCTPOHCTB,
COEIHHEHHBIX IIOCIENOBATEIIFHO I ITAPAIUIEIBHO B 3aBHCHMOCTH OT Ha3HAYEHHUS H BBIMIOIHIEMBIX
¢yHkmmi. K HHM OTHOCSTCS TITIaBHBIE TOPMO3HBIE IHIHHIAPHI, YCHIIHTEIH, KOJIeCHBIE TOPMO3HEIE
IIIUIMHIPEIL, THIPOHOCOCHI, aKKYMYVYIISITOPBI, PETHCTPHUPVIONIAs U ITpeJOXpaHHTE IbHA] allllaparypa.

I naenwiii mopmosuoil yunuHOp TIOHAET KHIKOCTh B KOJECHBIE TOPMO3HBIE I[IUIMHIAPEL ITOL
IABIIEHHEM, ITPOITOPIIHOHAIIbHEIM YCHIIHIO Ha TOPMO3HOM ITEIAIH.

Ha pucynke 9 1mokasaH TJaBHBEIH TOPMO3HOH IMIMHAP aBToMoOMiIeH ['A3 ¢ OIBYMA
IIOCIIE JOBATEIIFHO PACITONOKEHHBIMH ITOPIIHAMH 3 M 8. Uepes TonkaTens 9 IIIaBHBIH IWWIHHAP COSAHHEH
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Puc. 9. I'maBHBIN TOPMO3HOH IIUIMHAP aBToMOOMIen I'A3: I, II— II0JI0CTH ITaBHOIO TOPMO3HOI'O
IpUIHHApa, | — KimarnaH H30BITOYHOIO AAaBIEHHS, 2, 12—COOTBETCTBEHHO BTOPHYHEIN U
IIEPBHYHEBIH KapTephl, 3, 8§ — COOTBETCTBEHHO BTOPHYHBLIH H MEPBHYHBIN ITOPIIHH, 4—
BO3BPATHRIE ITPYKHHBI IIOPIIHS, 3—YVYIIOPHBIH CTEPKEHb, 6— TOIOBKA ITOPIIHI, /—
VIUDIOTHHTEILHOE TOPIIEBOE KOIBIO, 9— Tonkarens, 10 — vymopHein Oonr, 11 —
MaHxkeTa, 13, 14 — COOTBETCTBEHHO YIINIOTHUTEIIFHBIE KOMbIIA ITOPIIHS H KOpITyca, 15 —
IIPYKHHA TOJIOBKH IOPIIHS, 16— IMpyKIHa Ki1armaHa H30bITOYHOIO JaBIEHU A

B OTTOPMOXKEHHOM IIOJIOKEHHH TIOPIIHH 3 H 8 Yepe3 IOABHIKHBIE TOIOBKH 6 YIIHPAIOTCSI B OONITEI
10. Ilpu »TOM MeXIy IIOPIIMHEM H T'OJIOBKOH OOpasyeTcs 3a30p, Yepe3 KOTOPBIH KHAKOCTh M3 Oauka
ITPOXOJUT B pabouHe IMOJIOCTH IIIIHHAPA.

[IpH TOpMOXEHHHN TOIKATelnbh 9 IepeMelllacT IEPBHYHBIH IMOPIIEHs 8. 1 0I0OBKa 6 IIOM JeHCTBHEM
IIPYKHHEL 15 MIPHKHMAETCS Yepe3 VIUIOTHHUTEID / K ITOPIIHEO, Pa3o0Ias KHIKOCTE B 0auKe OT KHIKOCTH
IIEPBHYHON paldoyeH ITOJIOCTH IUIMHAPA. sKHIKOCTh H3 padodyeH IIOJIOCTH I[IUIHHAPA ITPOXOJUT 4Yepes
OTBEPCTHS B IUIACTHHE KiarmaHa | M30BITOYHOIO HABJIEHHS H ITOCTYIIAeT B TPYOOITPOBOJ, HAVIIHH K
KOJIECHBIM I[MIIMHAPAM 3aJHHX TOPMO3HBIX MEXAaHH3MOB. OIHOBPEMEHHO XHJIKOCTh, HAXOISAINASCSI B
IEPBHYHONH pabodeH ITOJIOCTH IMMIMHAPA, ASHCTBYET HAa BTOPHYHBIH ITOPIIEHB 3, KOTOPBIH BEITECHSET
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TOPMO30B. J[€lICTBHE YCHIIMTEII OCHOBAHO Ha HCIIOJIb30BAaHHH pa3peKeHHI BO BITYCKHOM TPYOOIIPOBOJIE
IBUTaTEIIS.

T'uopoeaxyymusiii veunumens coCTOHT M3 KaMepbl 1 (puc. 10) ¢ qumadparmMoii 3, JOIMOITHHTEILHOTO
THAPABIHYECKOrO IDUMHApa 14 ¢ TOPMO3HOM KHIAKOCTRIO M KiamaHa vipaeiaeHns 10. Kamepa
BBEITIOIIHEHA H3 JBYX ITOIIOBHH, OTINTAMIIOBAaHHBIX M3 CTaJlbHOro ImcTa. K amadparMe ¢ ITOMOIIBIO
TapelKH 2 M BTYIKH KPEIHTCS TOJKATelh 4 IMOPINHS JOMOIHHTEIBHOTO THAPABIHYECKOrO IMIIHHIPA.
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JlOTIOMHUTENbHBIN THAPABIHYECKHH IINIHHAP IIPHKPEIUIeH K KOPITyCY KaMephl. Tolkareins 4,
’KECTKO COeQHHEHHEIH ¢ JHa(parMoi, ITPOXOJHT B JOIOJHHTEIbHEIH THAPABIIMYECKHH IIIHHAD Yepes
CIIeI[HAIbHEIN YINIOTHHTEIIL M JeHCTBYET Ha ITOPIIEHD 16.

Puc. 10. I'uaporakyyMHBII YCIJINTENE TOPMO30B. A, b — IIOJIOCTH KiIaraHa VIIpaBlIeHHS, B, I —
IIOJIOCTH KaMephl, | — KaMepa YCHIIMTEIIST, 2— Tapellka JHadparmel, 3 — aHadparma
YCHIIHTENS, 4— TOIKaTellb ITOPIIHSI, 5— IIPYXKHHa JHa]parmel, 6— BaKyyMHEBIH KIallaH,
T—nuadparMa KiiarnaHa YIIpaBJIeHHS, 8—BO3JYIIHBIH KIallaH, 9— KpBIIIKa KOpITyca,

10— xmammaH vyrpaeieHHsS, 11 — IIpyAkHMHA KilanaHa VIIpaBlIeHHs, |2— IIOpIIEHB
KiarmaHa VIIPaBIeHHsS, 13 — TIIepeIryCKHble KiIallaHbl, |4—IOIOIHHT eIk HBIH
AOKYMEHT TNOANNCAH [aH TOPIIHS, 16— IopIueHs; 17— yIopHas Inaiita
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[Ipu paboraroreM aBHTATENe M OTIIYINEHHOH TOPMO3HOH IIeJalH paspekKeHHe M3 BITYCKHOTO
TPyOOIIPOBOJAA ABHTATENS IIEpeJacTCsd Yepe3 3allOpHBIM KiIalaH H BaKYYMHBIH OallJIOH B IIOJIOCTh [
KaMephl YCIIIUTEII. OTTYIa OHO PacIIPOCTPaHSAETC Yepes3 OTBEPCTHSA B KOPITycax KaMephl M IHIIHHIPA B
IIONIOCTE b KIIaraHa yIrpaBIIeHH S, 3aTeM I10 I[EHT PallbHOMY OTBEPCTHIO B ITOJIOCTh A H Jajee B IMOJIOCTh B
KaMephl YCHIIHTENSL. 1IpH 3ToM JuadparmMa HaXOAHTCSI ¢ OOEHX CTOPOH ITOJ JAeHCTBHEM pa3pekeHHSI H
IIPYKHHA 5 OTKHMaeT €€ B KpailHee JIeBOE TMONMOKeHHe. IIpH 3TOM ITOIOCTH ITIaBHOIO M KONIECHBIX
TOPMO3HBIX IIHIIHHAPOB COOOIIAIOTCI MEKIY COOOMH.

Haxxate Ha TOPMO3HVIO Ilefalb BBI3BIBACT IIEPEMEINIEHHE TIOPINHS TJIABHOIO TOPMO3HOIO
IUHApa. JlaBleHHe XHIAKOCTH TIEpPelacTCcad B KOJIECHBIE TOPMOS3HEIE IMIIMHAPLI, a TaKXKE 4Yepes
TpYOOIIPOBOJI Ha ITOPINeHs 12 KirarmaHa YIIpaBIIeHHS YCIUIHTENS. [1pH yBETHUYEHHH JTaBIEHH A IIOPIIEHE 12
IIPeoZIoNIeBacT YCHUIIME TIPYKHHBI M 3aKphIBAeT BaKYYMHBIH KiaraH 6. Ilomoctm b m A KiarmaHa
yITpaBJIEeHHS pa300IaroT ca MeATY cOO0H. 3aTeM I10 MEPE TTOBBIIIEHH S JaRIEHHIS KIJIKOCTH OTKPBIBAETCS
BO3AVIIHEIN KIarnaH 8. Bo3ayx ITPOXOAHT B IIOJIOCTh A KJIallaHA VIIPABJIEHHS H I10 THOKOMY IIIAHTY B
IIONIIOCTh B KaMep YCHIHTENS.

Tak Kak B 1rmonoctH I' coxpaHSeTcsl paspekeHHe, B 00EHX YacTAX KaMephl YCHIIMTEIS CO3JAcTCs
pasHOCTh JaBneHHi. Ilox nelcTBHeM BoO3ayxa JgHadparma 3, IpeojoreBas YCHIHE IIPYKHHBI 3,
CMEIAETCS BIIPAaBO, JEHCTBYS Ha Tolkarelb 4 H ropiueHbp 16. HlapHkoBweIH KiarnaH 15 3aKphIBacTCH,
pasbeqUHSIS TJIABHBIH TOPMO3HOH IMJHMHAP C KOIeCHBIMH. JlaJTbHEeHIlee IIepeMellleHHe IIOPIIHS 16
3HAYHTEIILHO YVBEIMYMBAET JABJIEHHE B THAPABIIMYECKON MAarHuCTpaid, U MTOPIIHN KOJIECHBIX TOPMO3HBIX
I[IUIMHIPOB ¢ OONBINEN CHIIOH ITPHKMMAIOT KOTOAKH K TOPMO3HEIM OapabaHaM.

B TO Xe BpeMS IIOCTVIUIEHHE BO3JyXa Yepe3 KiallaH &8 VBEIHYMBAET JaBJIeHHE CBepXYy Ha
mHadgparmy 7. Korjga ycHime, co3jaBaeMoe JaBJIeHHEM BO3IyXa Ha JHadparMy 7, IIPEeBBICHT YCHIIHE OT
TaBIEHHA TIPYKHH H JKHAKOCTH Ha KIallaH YIIPaBIeHHS CHH3Y, JHa]parMa ITPOTHETCS BHH3 H
BO3IVIIHEIHN KIIaIlaH 3aKPOETCH.

YBeMueHHe MHaBI€HHS B TIONOCTH B KaMepwl YCHUIMTEIS IIOBBIIIIAET TOPMO3HOE VYCHIHE M
OJHOBPEMEHHO YBEIIHYHBAET JaBIIEHHE BO3MyXa Ha AuadparMy. UToOBI B ATHX YCIIOBHSX BO3IYIIHBIH
KIIallaH OCTaBaJICAd OTKPBITBIM, HEOOXOAHMMO ITOBBICHTH JaBIIEHHE JKHIAKOCTH Ha KiaraH YIIPaBIIEHHS
CHH3Y. DOTOr0 MOXKHO JIOCTHYB, YBEIMYHMB YCHIIHE, IPHIIAraeéMoe K IeJalIi TopMo3a. CIIeoBaTElbHO,
Olmarojapsl HalIM4yHIO AuadparMel 7 B KIallaHe VIIPABIICHHS JaBIEHHE B T'HIPAaBIHYEeCKOH CHCTEME, OT
KOTOPOro 3aBHCHT 3((PeKTHBHOCTH TOPMOKEHHS, OYAET ITPONOPIHOHATBHO YCHIHIO, ITPHIIAracMOMY
BOIAUTEIIEM K TOPMO3HOH I1eJaJIH.

[Ipn r1pekpaleHHH Ha)XaTHS HAa TOPMO3HYIO IIeJallb MHaBIIEHHE JKHIKOCTH B CHCTEME
THAPABIIMYECKOrO IpHBOAA ItamacT. [lox AeHCTBHE IPYXHMHBI KiIallaH VIIPABIEHHS BO3BpAI[acTCsI B
HCXOJHOE IIONIOKEHHE, YTO BBI3EIBAET 3aKPBITHE KiIallaHa 8 M OTKPBITHE KiarmaHa 6. B mmomoctsax B u I
KaMephl YCHIINTEIS U MONIOCTIX A M b KialaHa yIipaBlIeHHS YCTaHABIIMBACTCS OJHHAKOBOE pa3pe KeHHE.
[IpyxHa 5 nepemelnaer auadparMy 3 BIEBO, H OHa 3aHHMAaeT IepBOHAYalIbHOE IIOJIOKeHHe. Bmecte ¢
THa(pparMoH BJIEBO IepeMecTATCS TOIKATeIb 4 H ITOpIIeHs 16, B pe3ylIbTaTe 4ero OTKpoeTcs KilamaH 15.
JKHIKOCTE M3 MarucTpaliy THAPaBINYECKOr O ITPHBOJA BO3BPATHUTCS B I'TITABHBIH TOPMO3HOH IHJIMHJP, YTO
OOECTIEUNT MMaJIEHHE JABIIEHNA B KOJIECHBIX IIIUTHHAPAaX H ITOJTHOE pacTOpPMaKHBaHHE KOJIEC.

Mexay BIIYCKHBEIM TPYOOITPOBOJOM ABHTATENS H BaKYYMHBIM OalZIOHOM VCTAHOBIIEH 3aIlOPHBIN
KIIalaH, aBTOMATHYECKH OTCOEMUHSIOIMI OalUIoH OT TPyOOIpoBOJA IIpH HepalOTarolmeM JIBHIATEIE.
Hamrune BakyyMHOro Oa/UIOHaA ITO3BONISET BBINIOTHUTH HECKOIBKO TOPMOJKEHHH IIPH HepaOoTaroIeM
IIBUTATEIIE.

PEI‘}'JIHT Opbl TOPDMO3HBIX CILJL. AHT Hﬁﬂﬂlﬂﬂpﬂﬂﬂ‘lﬂhle CHCTEMbI
P eVAAMOopsl MOPMO3HBIX CUI. X oCHOBHOe Ha3HAUYeHHEe — OI'PaHHYCHHC TOPMO3HBIX CHII Ha

3aJHIIX KOJICCaxX MOIIA IPCAOTBPAICHIA HO3d H BOSMOXHOI'O 3dHOCA. VHPHBH}IEGH_[HMI IIapaMcTPaMI
PEIVIEATOPA ABJIAOTCA J4ABJIICHHC B I''TABHOM TOPMO3HOM IIUIHHAPEC H HAI'PY3Kd Ha 34/ JHIOHO OChb.

AOKYMEHT HORNNCAH Ot BA3-2121. OH ycTaHaBIIMBAaeT [JABIIEHHE
._ ANEKTPOHHOWM NMOANMUCHIO
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(Bnageneuy: LWebayxoea Tatbana AnekcasopoBHa P BKIIIOYUEH B KOHTYP IIPHBOJ4 3d4JHIIX TOPMO30B H

] I;T_[I]IUI Inogaay FHAKOCTH K 3aJHHM TOPMO3HBIM
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Koprrye 1 perymsaropa KecTKO IIPHKPeIUIEH K KY30BY aBTOMOOHII. B KopIryce perymsaropa
HAXOJHUTCS ITOPLIEHD &, INTOK KOTOPOrO OMHPAETCS HAa TOPCHOH 11 mpHBOZA, COSAHHEHHOIO C 3aHHM
MOCTOM aBTOMOOHIIA. MeXay BTYIKOH 7 H IIIHHAPHYECKOH T'OIOBKOH ITOPIIHSA HMEETCS KOJIbIIEBOH
3a30p. K BTYIIKe 7 IIpHKaAT pe3HHOBBIN VIUIOTHHTEL 6 TOJIOBKH ITOPINHA. [IpyXHHa 4 ormpaeTcs OQHHM
KOHI[OM Ha TapelKy S5, a APYIMM — B PE3HHOBOE VIUIOTHHUTEIIBHOE KOJBIIO 2. BHYTPH peryisaropa
HMEIOTCS IBE ITOIIOCTH: TTOJIOCTh A CBS3aHa C KOJIECHBIMH TOPMO3HEIMH IIVIHHAPAMH 3aTHIIX TOPMO3HBIX
MEXAHH3MOB, a ITOJIOCTh b— C ITTaBHEIM TOPMO3HBIM IHIIHHIPOM.

B pacTopMOKeHHOM COCTOSHHH ITOPIIEHD 8 ITOM ASHCTBHEM TOPCHOHA 11 M IpPYXHUHEBI 4 VITHPAETCS
B ITpoOKYy 10 peryimsaropa. Ilomoctn A u b cool1naroTcs Mexay coOOm.

[Ipp TOpPMOXKEHHH XHIAKOCTH M3 I[JIAaBHOI'O TOPMO3HOIO IQUIMHApPA IIOCTYIIAaeT B KOJIECHBIE
TOPMO3HEIE IJIMHAPEI MIEPEAHIX TOPMO30B H YEpe3 PervyiIsITop — B KOJIECHBIE TOPMO3HEBIE I[IHH/IPEI
3aHIIX TOPMO30B. B Hayale TOpPMOJKEHHMS, KOIjJa MaBJIEHHE Ha XKHIKOCTh HeOONBbIINOe, KHIKOCTH
CBOOOJTHO IIPOXOJIUT YEPe3 PErYIIATOP, IIPHBOA B ASHCTBHE 3aJHHe TOpMO3a. [ IpH yBeIMYeHHH JaBIEHI S
’KHJIKOCTH, KOrjla cpabaThIBAalOT TOPMO3a, 3aHSS YacTh KY30Ba ITPHIIOJHHMAETCS H YMEHBINAETCS CHIIA,
IEeHCTRYIOINAS Ha IOPIIEHh 8 CO CTOPOHBI TOpcHOHA 11. BelneacTBHe pasHOCTH JABIIEHHH Ha ITOPIIEHB
CBEPXY H CHH3Y OH OITYCKaeTCd 0 YIIOpa B VINIOTHHUTEIG 6. [IpH 3T0oM mnosoctH A H b pazoliarorcsa u
IIOCTYIUIEHHE XHUIKOCTH K 3aJHHM TOPMO3aM ITpeKparnaercs. IIpudeM KaXIoMy ITOJIOKEHHIO Ky30Ba
aBTOMOOHIIS OTHOCHTEIILHO 3aJHEr0 MOcTa OYIAET COOTBETCTBOBATE OIPEIEIIEHHOE IIPEEIbHOE JaBIIEHHE
KHJIKOCTH B 3aJJHUX TOPMO3HBIX MeXaHH3MaX. ClIeqoBaTelIbHO, KaKIOMY 3HAaUEHHIO HaIrPY3KH Ha 3aHHE
KoJeca aBTOMOOHIIA TIPH - 10 TOPMOKEHHI COOTBETCTBYET
OIpeIeIIEHHBIH TOPMO3HOH MOMEHT.

Puc. 21. Perynsarop masneHnsa aromoOmisa BA3-2121: A, b- nonoctu perynsaropa, 1 —xopiyc,
2—VIUIOTHHTEIBLHOE KO0, 3— o00HMa;, 4— IPYKHHA, >—TapellKa, 6 — Pe3HHOBBIH
VIUIOTHHTEIIG, /-PacIiOpHas BTYIIKA, 8— IOpIIeHb, 9—Irpokiangka, 10— mpodka; 11 —
TOPCHOH IIPHBOJIA PETYIISITOpa

B KOHIle TOpMOXKeHH S, KOTa 3aJHSI 4acTh Ky30Ba aBTOMOOHIIS OITYCTHTCS, CHIIA, JIEHCTBYIOIAS Ha
IITOK ITOPIIHS CO CTOPOHBI TOpcHOHa 11, yBemmumrcs IlopimeHp perymnsropa 3aiMeT CBO€ HCXOHOE
ITOJIOKEHNHEe, H Yepe3 00pa30BaBIIHECS 3a30pPHI IIOJIOCTH A H b coeqnHsTCa MeXay cOOOH, a KOJIECHBIE
TOPMO3HBIE IIHITHHIPHI 33 JHIX TOPMO30B — C IIaBHBIM TOPMO3HBIM I[HITHHIPOM.

Aemomamuueckite aHmubnokuUpoeouHsie cicmemsl. DBIIOKHpOBAaHHE KOIeC IIPH TOPMOKEHHH
IIPHBOJHT K TIIOTepe YCTOHYHBOCTH AaBTOMOOHIIS, IIOBBIIIEHHOMY H3HOCY INHH, CHHKEHHIO

A(ppeKTHBHOCTH TOPMOXKeHHA. J[Id ycTpaHeHHS ONOKHPOBAaHHSA KOIeC IIPH TOPMOKeHHH ITPHMEHSIOT
aHTHOJIOKHPOBOYHBIE cHCTeMBI (AEC).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



e NS ORI Y
P % i 4
\\ ’ \\/ 7/ i‘u
N \ =N _
\ m [ ammocheny , p—
x ‘*- . 5 4
f ] \ b !_I"” \ \ | BELLILLLLIAT I, .r.r.r:;
% SN PR i | / 4
o K — O I 1y i 5
Qé\ . ' ‘: e i?fﬂ: : tfl,'r
A ] b, | -:k\ \\ ) j _\“\1“ L \11,,1.& '{ o~
/ SN i o I
Puc. 7 -.-u,l | 22.
6 S N B [ B 7 -
Om mopMoanoza Om mﬁfﬁ ol "._' e ’;. I ITHEBMATHYECKHH
XPOHG pect Eepa I,-_. ‘El ‘*‘ MOIYIATOP ABC
] 1 m A -—— e
A j;::..: L AW K moprcsmm (a) i ero
N s
NN e XapaKTePUCTHKA
‘ (6): A, B, B, T,

JI— momntoctH, 1, 5, 6— KinaraHsl, 2, 3— 3JeKTPOMAarHHThIL, 4— IIOPIIEHb

CucreMa AbC cOCTONT M3 JaTYHKa YITIOBOH CKOPOCTH KOJIECA, SNEKTPOHHOTO OJI0Ka H MOIYIIATOpa
mapineHHsA CHrHal OT JaT4YHKa IIOCTYIIaeT B AJIEKTPOHHEIN ONIOK, Ije (OPMHPYIOTCS CHIHAJIBI
VIIPaBIIEHHS, IIOCTYIIAKOIIHE Ha MOAVIIITOp. Pa3paloTaHO HECKOIBKO IIAKETOB  IIPOrpaMM,
oGecreunBaronMXx ORICTPOE pacTOpMaKHBaHHE KOJleca B MOMEHT, KOI'Z[a OHO HAYHHAET OIIOKHPOBATHCS, H
ITOCIEAVIOIEe 3aTOpMaKHBAHHE KOJleca IIpH 3HAYHTEILHOM VIJTIOBOM YCKOPEHHH e€ro. B pesyibTrare Imo-
IIYYAETCSI MHOTOLIHKIIOBOE aBTOMAaTHYECKOE pacTOpMakKHMBaHHe — TOPMOXKEHHE. B KaKIBIH IMHKII BXOIUT
(paza aBTOMaTHYEeCKOIr0 pacTOPMaKHBAHHS, BBRIACPKKH H aBTOMAaTHYECKOI'O 3aTOpMa KHBAHHAL.

Ha pucyHke 22 1nokazaH ITHEBMATHYECKHH MOAYIATOP. CKAaThIi BO3AYX ITOCTYIIAET OT TOPMO3HOI'O
KpaHa B IIOJIOCTh A, a 3aTeM B 1TonocTH b 1 B. [lopiieHs 4 nepeMeliaeTcs BHH3 H YIIMPAETCS B KJIalaH J,
OTCOeqHHS IToNnocTh I' oT atMocdepsl. JanpHelee IepeMelleHHe ITOPIIHA 4 IMPHBOAHT K OTKPBITHIO
KilarlaHa S5, B pe3yibTaTe 4Yero CXKaThlH BO3IYX OT pecHBepa uepes ImonoctH J[ u [' rmocryraer B
TOPMO3HEIE KaMEPHI.

Ecinu TopMo3sIneecsa Kolneco HaYHHAET OJIOKHPOBATHCS, SIEKTPOHHEBIN OJIOK ITOCHITIAET CHITHAJIBI Ha
BJIEKTPOMATHHUTEL 2 M 3. DIEKTPOMAarHHUTHl 3aKphIBArOT KiIamaH | H OTKphIBarOT KiamaH 6. IIpu sTom
nonocTH b 1 B coeuHsIOTCS ¢ aTMOC() epOH — ITPOHCXOJHT aBTOMAaTHYECKOE PacTOpMaKHBaHHe KOJIeca.
[IpH HEKOTOPOM VITIOBOM YCKOPEHHH KOJIeca 3NEKTPOHHEIN OJIOK OTKIIFOYAET 3JIEKTpOMarHuT 3. Kiramax
6 MoJ AeHCTBHEM IPYKHHEI 3aKPhIBAcTCS, H HACTYITaeT (pa3a BRIACPKKH.

QDaza IIOBTOPHOIO ABTOMATHYECKOI'O 3aTOPMa’KHMBaHHS KoOJeca HaCTyIlaeT, KOorjga KOJIeco
IIPHOOPETAET MTOPOTOBOE YITIOBOE YCKOpPeHHe. [IpH 3TOM 3IIeKTPOHHEIN OIMOK OTKIIIOYAET 3JIEKTPOMATHHT
2, 4TO TIPHBOAHUT K OTKPHITHIO KiIallaHa | M COeIHMHEHMIO ITOJIOCTH B ¢ Marucrpasbro. 3aTeM I[HKII
IIOBTOPSIETCAI.

S. Topmosza-3ameauTen. CTOAHOYHBIH TOPMO3

Topmoza-zamednumeni. TOPMO3HBIE MEXAaHH3MbI MHOIHMX aBTOMOOHMJIEH IIEPErPeBaAIOTCSA IIPH
BKCIUTYaTal[MH B TOPHBEIX paloHaX, XOIMMCTOH MECTHOCTH H IOpOflaX C HHTEHCHBHBIM JIBIKECHHEM.
YBEIHMYEHHEe pa3sMepa, a CIIeJOBaTEIbHO, H MAaCcChl TOPMO30B HEXEIAaTelIbHO, TaK KaK 3TO IIPHBOJHUT K
YBEIIHYEHHIO Pa3MEPOB KOIIEC H HEITOAPECCOPEHHBIX MacC aBTOMOOIIIS.

CHIKeHHe TETUIOHAIIPSKEHHOCTH KOJIECHBIX TOPMO30B C I[E€IBIO ITOBBOIEHHSA Oe30ITaCHOCTH
IBIJKEHHS, OCOOEHHO Ha 3aTSKHBIX WIH KPYIBIX CITYCKaX H IIpH OONBIIMX CKOPOCTSX ABHKEHH S, MOXKET
OBITH JOCTHUTHYTO C IIOMOIIBIO TOPMO3a-3aMEIIIHTEIS.

B cooTBeTCTBHH C TpeOOBaHMSIMH CTaHIapTa TOPMO3-3aMEININTENb JOIKEH OOeCIIeYHTh CITYCK
TPaHCIIOPTHOr O CpelicTBa co cKopocThio 30 + 2 KkM/4Y 1o yKIoHY 70 mpotskeHHOCThI0 6000 M. CpepHee
3aMEUIEHHE aBTOMOOHIIS C TOPMO30M-3aMeIIIHTeNneM cocTaBirsieT 0,0.. 2m/c”.

K TopmoszaMm-3aMeQIMTEISIM IPEXBABILIIOT CIEAVIONEe TPeOOBaHMS BBICOKHE HAIEKHOCTh H
s(pdheKTHBHOCTE, HeOONmbINAasi Macca H Malas CTOHMMOCTh, MHHHMAaJIbHOEe BpeMsS cpaOaThIBaHHS,

] ACKYMEHT NOANUCAH MOJKEHHS, MHHHMAJILHOE YCIOXKHEHHE arperaroB
,_ 3NEKTPOHHOW NOAMUCHIO ' _

‘CepTudukar- 12000002A633E3D113AD425FB50002000002A6 HHBIC H JAPYIHE IIOTCPH MOIIHOCTH, IINIABHBIC
IBnageneL lLleBayxosa TateaHa AnekcaHapoBHa
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MOTOpPHBIH  TOPMO3-3aMENJIUTENL  OOECIEYHBAET  HCKYCCTBEHHOE  VBEIMYEHHE  MOMEHTa
COIIPOTHBIIEHHS BpPAIlEHHIO KOJIEHYAaTOrO Bala JABHUTATENS. YBEIHUEHHE COIPOTHUBIIEHHS BpallleHHIO
IBHUTATENS JIOCTHTAETCS 3a CYET TIEPEKPHITHS CIEelHATIbHOH 3aCIOHKOH HIIM KJIallaHOM BBIITYCKHOI
MarvcTpaan JBHTATENs IIPH OJHOBPEMEHHOM IIPEKPAIllEeHHH IIH 3HAYUTEIIBHOM YMEHBIIEHHH I10J1aYi
TOILIHBA.

Ha pucyHKe 23 1mokazaH MOTOPHBIH TOPMO3-3aMeJJIMTelnh aBTOMOOIIA KA3-4540, pasMeIlleHHBIH B
IIPHEMHBIX TPpyOax ITIYIIHTENIS. 3aClIOHKa 3 YCTAaHOBJIEHA Ha Bally 4, 3aKpeIIeHHOM B Kopiryce 1. Ha Bamy
3aCIIOHKH 3aKpEIUIEH Takke IIOBOPOTHBIM phIYAar 2, JKECTKO COEIHHEHHEBIH CO INTOKOM IIPHBOIHOIO
ITHEBMOILIMJIMHApA. Phryar 2 ¢ 3aclIOHKOH 3 HMMEIOT JiBa (PHKCHPOBAHHBIX ITONOXKeHHSI. B Hepabouem
ITONOKEHNH 3aCIIOHKA PacCIIOIOKEeHa BIOJb ITOTOKA OTPadOoTaBIIIMX I'a30B, a ITPH BKIIFOUEHHH TOPMO3a-

3aMeIHTEISI — TIePIeHIHKYISPHO ITOTOKY, CO3[aBasl OIpeelIcHHOe MPOTHBOAABISHHE B BBITYCKHBIX
TPYOOITPOBOJaX JBHT ATEIIA.

Puc. 23. MOTOpPHEII TOPMO3-
IIOBOPOTHEIH

3aMeyInTens. 1 —  Kopryc, 2 —
phIuar; 3— 3aclIOHKa;, 4— Bal

TopMo3-3aMeNINTENIs TIPUBOAHTCS B JEHCTBHE ABYMS ITHEBMOIIWIHHJIPAMI. OIHH VIIPaBIISET
3aCIIOHKOH, BTOPOHM OTKJIFOYAET ITOfauyy TOIUIMBA. [aKOH TOPMO3-3aMEIHTEIIL CHIKAET TEMIIEPATYPY
TOPMO3HEIX OapabaHOB mpH TopMoOKeHHH Ha 40..50 °C M yBEeIMYHBAeT CPOK CIIYKOBI TOPMO3HBIX
HakmagokK 10 50 %.

['mapoHHAMHYECKHI TOPMO3-3aMeINTeIb IIPeJICTaBRIsIeT COOOH THAPOMY(PTY, POTOP KOTOPOI
COEOUHEH C BaJIOM TPAHCMHCCHH, a CTAaTOPOM CIIVKHT Kopiryc. IlomocTs TopMO3a-3aMeIHTENS
3aIIOIHSETCS KHAKOCTRIO. [IpH BpaleHHH poTopa Ha Bally TPAHCMHCCHH CO3JAacTCAd TOPMO3HOH MOMEHT,
BBI3BAHHEBIN THIPOAMHAMHYECKHM COIPOTHBRIIEHHEM BPAIIEHHIO JIOMATOK PoTOopa. TOpMO3HOH MOMEHT
PETVIMPYIOT H3MEHEHHEM O0BEeMA KHIKOCTH B ITOJIOCTH 3aMEJIMTENS.

[IpermyriecTBa  T'HAPABIHYECKHX  TOPMO30B-3aMEIJIMTEIIEH.  IIPOCTOTAa  VCTPOHCTBA U
OOCITYKHBaHHUS, BBICOKAS SHEPrOEMKOCTh ITPH MAalbIX IaOapHUTHBIX pasMepax, IUIaBHOCTh BKITFOUEHHS,
OTCYTCTBHE H3HAIIMBAEMBIX OT TPEHHUS MOeTaleH, CTaOWIbHOCTh TOPMO3HBIX XAapPaKTEPHCTHK,
BO3MOZKHOCTH PErYITHPOBaHHSA 3()(PEKTHBHOCTH JIEHCTBHSL.

O@dekT ToOpMOXKEeHHSI MOKeT OBITh TIOOy4YeH JBYMS crocobamu: 1) 1mpu  palbote
THIpOTpaHCc(OpMaTOopa THAPOMEXaHHYECKOH KOPOOKH Ilepeflady Ha TOPMO3HOM peXHMe, 2) IIpH
HCITONIB30BAaHHH CITEI[HAIBHOI'O JIOITACTHOI'O THAPOMEXAHHUYECKOTO TOPMO3a-3aMeINTENS. JlomacTHEIE
THIPO3aMeIJIMTEIH MOI'YT OBITh BBRIIIOJIHEHBI B BHJIE OJHMHAPHOH HIIM CIBOESHHOH THAPOMY(TEHL.

Ha pucyHke 23 1okaszaH ABYXIOIIACTHEIH THAPO3aMeIHTEIH. PoTop 1 HMeeT IIpsMeIe paJHalbHBIE
JIOMACTH M KeCTKO YCTaHOBIEeH Ha Bainy 11. BKiroueHHe THApoO3aMeIuTENs OCYIIECTBISETCS IIPH IIO-
BOPOTE JAPOCCEIBFHON 3aCIIOHKH KimartaHa 4. I[Ipu aTom Hacoc 3 mepeKayMBaeT BOJY H3 paaHaropa d B
THAPO3aMEHHNTEND, a U3 HETO Yepe3 IOATIOPHBIN KIIallaH 2 OHa ITOCTVYIIAET BO BCACHIBAIOIIHI ITaTPYOOK
BOISIHOIN ITOMITBI 6 JABHTaTelId H Jajee II0 KaHaly / B BOASHVIO pyOallKy ABHUrarensd. K3 aBurarend 1o
KaHaIIy 8 BOJa IMPOXOJIHUT Yepe3 paaHaTop 5 U Jajee OIATh Yepe3 KiIallaH 4 M HacoC 3 HaIlpPaBIISIETCs B
IIONIOCTh THApo3aMeauTensa. OO0e paboyue ITOIMOCTH THAPO3aMeAAHTeNns KaHailoM 10 COegHHEHBI C
KOMITEHCAI[HOHHBIM OaukoM 9. I'HMapo3aMeIMTelh MOKET OBITH YCTAHOBIIEH BMECTO ITPOMEIKYTOUHOIN
OITOPBI KapAaHHOH IIEPEIayuH.

OIeKTpOAHHAMHYECKHE TOPMO3a-3aMeINTEIIH ITPEeACTaBISIOT COO0H HMHIYKIIHOHHBEIE MY(TEI, B

] AOKYMERT NOAIVCAH [OTIB3YIOTCSA BHXPEBBlE TOKH (TOKH Dyko). OTH
| ANEKTPOHHOWM NMNOANUCHIO 9

‘Ceprucpukar: 12000002A633E3D113AD425FB50002000002A6 JJICKTPOMATHHTOB  H  BpallalOIIMHCH  AKOPb.
|Briageneu; LWebayxoea Tatbana AnexkcaHaposHa THECTBILACTCA OT dKKYMYIIATOPHOH 6E1TE1pE:H HIIH

1 1 aBTOMOOHIIA.
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Puc. 24. JIBYyXJIOIIaCTHBIN THAPO3aAMEIINTENL. 1| —pOTOp, 2— IOAIIOPHEIN KiIarnaH, 3— Hacoc, 4—
KiarnaH, >—pagauarop, 6— momra; 7/, 8— KaHalbl, 9—KOMIIeHCAI[HOHHEIN Oayok, 10—
IpeHaKHBIH KaHail, 11 — Bain

BaxHoe IIPEHMYIIECTBO BJIEI{TPGBWE,I[JHITEHEﬁ — BO3MOM¥HOCTE HX YCTAHOBKHM HE TOJIIBKO Ha
ElBTGMGﬁIIJIH}(, HO H Ha IIPHICIIAX H ITOIVIIPHIICIIAX. OIHaKo s BJI&I{TPGBEHJEI[JIHTEHEﬁ XdPdKTCPHBI
OTHOCHTEIIbHO OOIBINAas Macca H 3HAUYHTEeIIbLHEBIH pPacxoJ JICKTPOSHEPIHH H IIBETHBIX MCTAJLIIOB.

---.- Ry

T —1."

"MOKYMEHT MOONUCAH
SNEKTPOHHOW MOANUCHIO
Ceptudmkar: _12000002A633E3D113AD425FB50002000002A6

Bnapenel;  Llle6ayxosa TatkaHa AnekcaHOopoBHa a 3aJ[HHE Komleca: | — pyKosTKa;, 2 — phIvar; 3.5 —

— IIPOMEKYTOUHBIH phIYAr;, / — CTepXkKeHb, 8,10 —
[encreuteneH: ¢ 20.08,2021 n020.08.2022 MOB, 9 — YPaBHHUTEIIE TOPMO34a, 1] — prﬁI{a; 12 —
SKCIEHTPHKOBAS OCh Pa3KHMHOIO phIyara



Cmosnounsiii mopmos. CTOSHOYHASI TOPMO3HAS CHCTEMa IIpeAHaszHaucHa JIS 3aTOpMaKHBaHII
aBTOMOOHIISI Ha YKIIOHE A0 25 % M MOXKeT OBITh IIPHMEHEHA B KaUeCTBE 3allaCHOH IIPH OTKasze padoueH
TOPMO3HOH CHCTEMBEL.

B 3aBHCHMOCTH OT MecTa YCTAHOBKIT TOPMO3d Pa3/IMY4dl0T KOJICCHBIE H TPdAdHCMHCCHOHHBIC
CTOAHOYHBIC CHCTCMDBI.

CTOSHOYHEIN TOPMO3, ACHCTBYIOIIHI Ha TOPMO3HBIE KOMOAKH 3aHIX KOJIEC, ITOKa3aH Ha PHCYHKE
25. OH HMeeT PYYHOH TPOCOBBIH IPHBOA. Prryar 2 ¢ pyKOSTKOH 1 pacIiojIoKeH IO IIHTKOM IIPHOOPOB H

COEMUHEH C IIEPEJHHM TPOCOM 4, HAIPABILIOIMHMH IS KOTOPOrO CIIyXKar poimrukH 3 H 5. Tpoc 4
3aKpEIUIEH Ha KOHI[E ITPOMEKYTOYHOI'O phiyara 6. YCTaHOBJIEHHBIH HA phIYare CTepKeHb / COEIUHEH C
ypaBHHTENEM 9. IIpOMEXYTOUHBIH phIYAr KPEMHTCSA IMAPHHPHO Ha CIEIHAIBPHOM KPOHIITEHHE.
YpaBHHTEIIF 9 paBHOMEPHO PAaCIIPEIeisieT TOPMO3HOE VCHIHe, IlepefaBacMoe TpocaMu & u 10
TOPMO3HBIM MEXaHH3MaM IIPaBOro M JIEBOI0 3aJHHX KoleC. BHYTPH MeXaHH3MOB TPOCHI IIPOXOAAT Yepes

HaITpaBIISEOLIME TPYOKH 11, IIpHBapeHHbIE K TOPMO3HOMY INHTY. KOHIBI TPOCOB COEJHHEHBI C
Pa3KNMHBIMH phIYyaraMH, JeHCTBYIOIHMHI YePE3 PAacIIOPHBIE IIJIAHKH HAa TOPMO3HBIE KOJIOAKH.

Pa3KMMHOH phIYarl VCTAHOBJIEH Ha SKCHEHTPHKOBOH OCH 12, 3aKpeIUIeHHOH Ha TOPMO3HOH
KojaoAke. IloBopauMBaHHeM OCH PETYIHPYETCS IONMOXKEHHE Pa3zKHUMHOIO phlyara OTHOCHTEJIBHO
PACIIOPHOH ITTaHKH. [IpH BEITSTHBAHHH PYKOSTKH 1 TPOCOBBIH IMPHBOM, ACHCTBYS Ha Pa3KHMHOH pPhIYar,
3aTOPMaKHBAET 3aJHHe Kojieca. [Tocne pacTopMakiBaHHS pa3:;KHMHOH phlyar BO3BPAIAETCI B HCXOIHOE
TIIONOKEHHE IO AEHCTBHEM ITPYKHHEI.

OBLOPY/IOBAHHE N MATEPHAJIbI

1. YuyeOHbIe MaKeTEI aBTOMOOWIEH € pa3pe3aMH arperaros;
2. IImakaTel 1 CXeMBI TOPMO3HEBIX CHCTEM Pas3lIHNYHBIX aBTOMOOHIIEH;
3. OGpas1bl OTAEIBHBIX ATIEMEHTOB TOPMO3HEIX CHCTEM.

SAJTAHNWA
B Hauane 3auamus cmyoeHma HeoOX00UMO muiameibHO U3Y4ums UHGOPMAlLOHHbLIL
mamepuai, NPUEEOeHHbLlL 6 NPUJIOHCEHUU K OAHHLIM MemoOUu4eCcKUM YKA3aHuam, 3amem no
VUeOHbIM Makemam U niakamam usydumos Mmamepuana membl, HNocie ueco Kpamixo
UBTIOHCUMDB U3YYEHHBLIL Mamepuail 6 cledyruieli nociecoeamebHoOCmi.
I. Onucamo Kaaccuguxkayuro mopmo3HbIX CUCMEM.
2. [lamv xnaccughuxauuro u onucams KOHCMPYKUUIO U pabomy mMOpPMO3HbIX
MexXaHu3MOe.
3. Hamv xnaccugpuxayuroo u 6bluepmums cxemvbl OGYXKOHMYPHbLIX MOPMO3HLIX
NpU0O0E.
4. Boiuepmumov cxemy u onucamv padomy 2uUOpAGIUYEecKO20 MOPMO3HO20
npueooa ¢ 6axKYYMHbIM YCUTUMETIeM.
5. Onucamuv s1emMeHmbl KOHCMPYKYUU 1 pabomy NHeEMamuiecKkozo mopmMo3HO20

npueooa.

6. Boiuepmums cxemy u onucams padbomy mMOPMO3HO20 KpaHa NpAMO2O
oeticmeiiA.

/. Onucames pabomy pecyiamoposé MOPMO3HLIX CUN U AHMUOJIOKUPOBOUHbIX
clucCmeM.

8. Onucamb pabomy mopmo306-3ameonimeleii.

AOKYMEHT NoanmncAH
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Breaenue
MeTtoaHyecKHe YKa3aHHSI M 3aJaHHS IS BEOIOITHEHHS CAMOCTOSTEIILHON padoThl CTYAeHTaMH T10
TUCIHIHIUINHE «KOHCTPYKTHBHEIE OCOOEHHOCTH CHCTEM 3IEKTPOMOOHIIEN» IO HAIIPABIIEHHIO IIOITOTOBKH
Oakanaspor: 23.03.03 SkcruryaTalpsa TPaHCIIOPTHO-TEXHOIOTHYECKHX MAIIMH H KOMIUIEKCOB
Meroguueckoe TIIOCOOHE COAEPKHT BeCh HEOOXOMMMBIN MaTepHal JUIS  BBIIIOJIHEHIS
CAMOCTOSTEIIBFHOH PadOThI IT0 JUCIIIUIHHE « KOHCTPYKTHUBHBIE OCOOEHHOCTH CHCTEM SIIEKT POMOOHIIEH .

B gaHHOM MeTOOHYECKOM IIOCOOHH IIPHBEACHBLI TCEMBI H BOIIPOCHL OJII CAMOCTOATCIIBHOI O
H3YUCHHA.
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1.00mas XxapakTepuCTHKA CaAMOCT OATE/IbHOH PadoThI CTYA€HTA

CaMocTogaTellbHasd pabdoTra — 3TO BHA YUYeOHOH JeSTEINLHOCTH, BBIIONMHSEMBIH VUaluMmcs Oe3
HEITOCPEJACTBEHHOI'O0 KOHTAKTa C ITPEIofaBaTelIeM IIH VIIPABILIEMBIH ITpelloaBaTelleM OIIOCPEL0BaHO
yepes CIElHalbHBIE YVUEOHBIE MaTepHallbl, HEOThEMIIEMOE OOS3aTEIIBHOE 3BEHO IIpoliecca OOYUYEHI,
IIpeaycMaTpHBaKOIIee IIPekAe BCEro HHAHBHAYAIBHYIO PabOoTy VUAIIXCSI B COOTBETCTBHH C YCTAHOBKOIN
IIPEIogaBareyid Wi yueOHHKa, IIPorpaMmMbl O0YUeHH .

Ha coBpeMeHHOM 5Talie CaMOCTOSTEIIbHYIO palboTy CTYIeHTa CIEAYET pasIeiiTh Ha padboTy C
OyMaKHBIMH  HCTOYHHKAMH  HH(pOpPMaIMH, T.e. Vy4eOHHKaMH, METOJAHYECKHMH  ITOCOOHSIMH,
MOHOI'papHsSIMH, JKypHalaMH H T.JI. H 3JEKTPOHHBIMH HCTOYHHKAMH HH(OpPMAI[HH, T.€. JOCTVII K
3JIeKT POHHEIM pecypcaM uepe3 MHTepHET.

CeroiHs CaMOCTOSTEIBHYIO pPaboTy CTYAeHTa HEBO3MOKHO IIPEACTaBHTh O€3 HCITOIB30BaAHIS
HH(pOpMaIHOHHOH ceTH — MHTepHeT. HeoOxXoaMoCTh HeIoab30BaHHsSI MHTepHEeTa BO3HHKAET HE TOIBKO
IIPH TIOATOTOBKE K IPAKTHYECKHUM H CEMHHAPCKHM 3aHSTHSM, HO, B OONBIIEH CTEIeHH, ITPH HaIlMCaHHH
Pa3MYHEIX HCCIEAOBATENIhCKHX H TBOpUYeCKHMX pador. MHOrHe COBpeMEHHBIE MOHOIpPa(HH,
MEPHOAHYECKHE KYPHAIBI H3aHbl TOJIBKO B 3JIEKTPOHHOM BHE H ¢ HUMH MOKHO II03HAKOMHTECS TOJIIBKO
B MHTEepHETE.

Iletm ®W 33a7a9l CcaMOCTOATEJbHOH PpadoTbl:  (POPMHPOBaHHE  CIIOCOOHOCTEH K
CaMOCTOSTEIIBHOMY IIO3HAHHID H OOYYEHHIO, IIOHCKY IIHTE€paTyphl, OO0OOMIEHHIO, O(QOPMIEHHIO H
IIPEACTABIIEHHIO ITONYUYEHHBIX PE3YIILTATOB, HX KPHTHUYECKOMY aHalIM3Yy, ITOHCKY HOBBIX H HEOPAMHAPHEIX
PelIeHH, apr'yMEHTHPOBAHHOMY OTCTAaHBAHHIO CBOHMX ITPEIJIOKEHHH, YMEHHH ITOATOTOBKH BBICTYILIEHHMIT
H BEJIEHHS JTHCKYCCHII.

KoMnerennun ody4aromierocst, opMupyemMbie B pe3yJbTaTe 0CBOCHHA JHCIHHILTHHBI

HanmMeHOBaHHe KOMIIETCHIHH

Kon, popmymiporka Kon, dopMympoBka HHIHKATOPA [InaHHpyeMble pe3yIbTaThl O0yUeHHS 110
KOMIIETEHIQH MU CIFOLUIIHE (MOIYIIEO),
XapaKTe pH3YIOIIHE 3Tallbl (OPMHPOBAHHA
KOMITe TeHITH I, HHIHKAaTOPOB
IIK-1 rOTOBHOCTE K WUI-1;., BrageeT Metomamm ['oTOBHOCTE K PYKOBOJICTBY
PYKOBOJACTIBY OPTaHH3AIHH PaGoT 10 BBOTIOTHEHHSA PaloT 110 TEXHHYECKOMY
BEITIOITHEHH PaloT I10 TEXHITIECKOMY OOCITYKIBAHIIO 1 OO CITYKHBAHHIO i PEMOHTY
TEXHHYECKOMY DEMOHTY aBTOTPAHCTIOPTHBIX ABTOTPAHCIIOPTHBIX CPENCTB H HX
OOCTYKHBAHHIO H CPeZlCTB M MX KOMIIOHEHTOB B KOMITOHCHTOB
PEMOHTY COOTBETCTBHH C TPeOOBaHHSIMH
dBTOTPAHCIIOPTHBIX OpraHH3aL[Hil H3TOTOBHTETIEH
CPEICTB H HX
KOMIIOHEHT OB -2 ONpeienget
parioOHaIbHEIE METO/JIBI
ParHOHAIEHOT O o0ecIeYeHH S
IpoIecca TEXHHYECKOT O
00 CITYy KHBaHHSA 51 PEMOHTA
ABTOTPAHCIIOPTHEIX CPEJACTB M HUX
KOMITOHEHT OB
NOKYMEHT NOAMNUCAH
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2. I1.1aH - rpaguK BbINOJHEHHS CAMOCTOAT €JIbHOH PadOThI

K OmEl CpencTBa OObeM 4acoRB, B TOM YHCJIE
A TeXHOIIOTHH CPC KoHTakTH Bcecero
pearn3yeMBIX
- Bu nesresHOCTH OI[eHKH as pabora
KOMIIET e HITHHH,

CTYIAEHTOB C

HHIHKATOpa
IIPEIo/IaBa
(oB)
TeleM
5 ceMecCTp

[TK-1 CaMOCTOATEIIbHOE ColOecenioranne | 66,69 7.41 74.1
(HI-1; HT-2) | u3ydeHHe JTHTePaTypPhl

I10 TeMaM

Ne 1-9

[TK-1 [loaroTORKA K OTUET 0,81 0.09 0.9
(HII-1; H]T-2) 11a00paTOPHBEIM (ITHCHMEHHBIH )

3AHSTHSIM

Hrtoro 3a 5 ceMecTp 67.5 7.5 13
Htoro 67.5 1.5 75

3.MeToquecKkHe peKOMEHAINH [0 H3YYEHHIO TeopPeTHYECKOro MaTepHaJa

3.1. Buo camocmoamebHOU padomsl: camocmoameslbHoe U3yueHie Jaumepanmypl

HM3yyare yuyeOHYIO JUCHHIUINHY «KOHCTPYKTHBHBIE OCOOEHHOCTH CHCTEM 3JIIEKTPOMOOHIEH»
PEKOMEHAYETCI II0 TEMaM, IIPEABAPHTEIIFHO O3HAKOMHBIIIICE C COJAEpKaHHMEM KaKIOH H3 HHX B
IporpaMmMe JUCIUIUINHEL. [IpH TeopeTHYECKOM H3YVUYEHHH JUCIHIUIMHBI CTYAEHT MOMKEH II0JIb30BaThCS
COOTBETCTBYIOIIEH JIMTepaTyPOH. [ IpuMepHBIH IepeueHsb THTEPaTYPHI IIPHBEACH B paboyeH ITporpaMme

Jlig Ooree IIONMHOTO OCBOEHHS VY4eOHOrO MarepHala CTYASHTaM YHTAIOTCS JIEKIHH II0
BaKHEHIIIMM pazjeinaM M TeMaM VYuyeOHOHM JIHCIMIUIMHBI. Ha JIeKIsx H3mararorcsd M JOeTallbHO
paccMaTpHBarOTCad HauOolee BaKHBIE BOIIPOCH], COCTABIMIONE TEOPETHUYECKHH M IIPAaKTHYECKIIT
(yHIaMEeHT JHCI[HITIIHHEI.

Hmozoeslit npooykm: KOHCNEKm J1eKU Uil

Cpeocmea u mexHonozuu oueHku: Cobeceoosanue

Kpumepuu ouenueanus: OliEHKa «OTIIHYHO» BBICTABIISIETCS CTYAEHTY, €CIIM B IIOJIHOM OOBEME
H3VUYEH KYPC JaHHOH JHUCIMITIIMHEL H BBITIOIHEHEI IIPAKTHYECKIE 3aaHI

OLIEHKA «XOPOILOY» BBICTABILETCS CTYIAEHTY, €CIH JOCTaTOYHO ITOIMHO HM3YYeH KYpPC MaHHOIM
ITUCIIMIUIHHEL M BBITIOIIHEHEI IIPAKTHYECKIE 3aJaHH S

OLIEHKA «YIOBJIETBOPUTEILHOY BEICTABIISIETCSA CTYAEHTY, HEAOCTATOYHO €CIIH ITOJIHO H3Y4YEH KYPC
IAaHHOMN M CIUIUIHHEL H BROTOIHEHEI IIPAKTHYECKHE 3aJaHNs

OLlEHKa («HEYIOBIETBOPHTEIILHO» BBICTABISETCSA CTYAEHTY, €CIH OTCYICTBYIOT 3HAaHHSI M
ITPaKTHYECKHE HABBIKH 10 JJAHHOH M CIIHITIIHHE.

Tembl 119 CAMOCTOST €JIHOTO H3YYEeHH 5
1 Knaccudukarpis, oblee YCTPOICTBO H IIPHMEHEHHE 3TeKTPOMOOIUIEH H THOPHIHBIX aBTOMOOHIIE.
2. DnexTpHYecKHe H THOPHIHbBIE SHEPTETHUYECKHE YCTAHOBKH.
3.  OO1mee yCTPOIICTBO H IIPHHITHIT PA0OTHI TPAHCMHCCHIT 3e KTPpoMOOIUIeil H THOPHIHEIX aBTOMOOIIIEH.
4 OO011ee YCTPOICTRBO H IIPHHIMIIL PA0OTHL XOJOBOH YACTH MEeKTPOMOOHIEH H THOPHIHBIX aBTOMOOHIIEIT.
5 OO111ee YCTPOICTBO H IIPHHITHIT Pa0OTHL PYIIEBOr 0 VIIPABIEHIA 31eKTPOMOOIUIEH H THOPHIHBIX

ABTOMOOHIIEN.
6. OO011ee YCTPOICTRBO H IIPHHIMII PA00TE TOPMO3HBIX CHCTEM IeKTPOMOOIUIE M THOPH THBIX
ABTOMOOHIIEN.
7. Oﬁmee }rt:TmeCTBD KY30BOB aﬂempﬂmnﬁlmen H rIIGpH,uHLD: ABRTOMOOHIIENT.
. Fexm LI,GWMEHT nD,D,nMCAH e MOHT X0 “4acTH 31eKTpoMoOIIeil H THOPHIHEIX aBTOMOOIIEH.
SNEKTPOHHOW MOANUCHIO eKTPOMOOHIIEH H THOPHIHBIX ABTOMOOHIIEH.
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Hmo2oebld npooyKkm. OTHCT ITO JIA00PAaTOPHOH pﬂﬁGTE
Cpﬂﬂﬂfﬂﬁﬂ H MEXHOIOJHH OHEHKI . 3al1THTa OTHUCTa



KPHHIEPIH! OlEeHHG6 dHUA. OIleHKa «OTJIHYHOY» BEICTABISCTCS CIVIACHTY, €CJIM B ITOJIHOM o0BeMe
H3VUYCH KYPC IAHHOH JHCILIMITIIFHBI H BBITIOIIHEHBI HﬂﬁﬂpﬂTﬂpI—[ﬁIE 3addaHHA

OI1leHKa «XOPOLIO» BBICTABIIACTCA CTYVACHTY, CCIOI JOCTATOYHO IIOJIIHO H3VUCH KVYPC IIaHHOH
AJHCITITUIMHBI H BBITIOJIHCHBI HﬂﬁﬂpﬂTﬂpI{BIE 3aJ4aHH A

OI1leHKa «YHAOBIICTBOPHTCIIEHO» BBICTABIIACTCA CITYACHTY, HCOOCTATOYHO, CCIIH IIOIIHO H3V4UCH
KYPC ITAHHOH JHCI[HITIIHBI H BHITTOIHEHBI HﬂﬁﬂpﬂTﬂpI{BIE 3a4aHI A

OI1leHKa {HEYIOBIICTBOPHTCIIBHO» BBICTABIIACTCA CTYVACHTY, CCIIH OICYICTBYHOT 3HAHHA H
ITPAKTHYECKHEC HABBIKH 11O IAHHOH JHCLMILIHHE

4. MeToanuecke YKa3aHUSA
MeTtoanyecKHe YKa3aHHs T10 BBEIOIOTHEHHIO J1a0OpaTOPHEIX padoT IO AUCIHIUIHHE «KOHCTPYKTHBHEIE
OCOOEHHOCTH CHCTEM JIeKTPOMOOHIIEH», HaIlpaBJIeHHS IOATrOTOBKH 23.03.03 -  DOKcInryaTarps
TPAHCIIOPTHO-TEXHOIOTHYECKHX MAIITHH H KOMIUIEKCOB.
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