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monyns «TexHuueckoe oOCIy)KMBaHHE M PEMOHT aBTOMOOMJIBHOIO TpaHcmoprtay. Llenb kypca —
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MPUHLMIT JEHCTBHUS €r0 CHUCTEM, arperaToB U Y3JI0B, TPAMOTHOI'O TEXHHUYECKOTO OOCIYKHUBAHUS,
YCTPaHEHHUE MEJIKUX TEXHUYECKUX HEUCIIPABHOCTEH, BOSHUKAIOLIUX B IIyTH, MaCTEPCTBA BOXKICHUS.
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Jlexknusa Nel
BBEJEHUE

Tema 1. Oowee ycmpoitcmeo agmomoouneil.
Hx knaccugpukayus u sxcniayamayuoHHvle ceoiicmea.

Hemuorum Ooiniee yem 3a CTO JIET CBOErO pa3BUTHS, aBTOMOOWJIb CTall Hey3HaBaeMbM. OH
JAaBHO CTaJl HE CTOJIbKO IMPEIMETOM POCKOIIHU, CKOJIBKO MpeaMeToM mnepenaBuxkenus. CpeacTBoM
IUISL: TIEPEBO3KH MAacCaXUPOB, MEPEBO3KH TPY30B U CIIEIUAILHOTO 000pyaoBaHus U T.4. Haunnas ¢
MOMEHTa CO3/IaHUsl MEPBBIX aBTOMOOWIEH (koHer 19 Beka) W Mo HacTosilee BpeMs, BHHUMaHHE
aBTOMOOWJIECTPOMTENCH TIOCTOSHHO HANpaBJICHbl Ha pEUICHHE 3aJad 10  yJIy4IICHHIO
KOM(DOpPTaOEeIbHOCTH, YAEIBHOTO pacxoja TOIUIMBO-CMA30YHBIX MaTepUajoB M  OCOOEHHO
3arpsA3HEHHOCTH OKpYXXarolle cpeapl. YCWIMSAMH HECKOJIBKHX IIOKOJICHUN  YYEHBIX,
KOHCTPYKTOPOB, TEXHOJIOTOB, MH)XXEHEPOB, M300peTaTeieil U palroHaIn3aTOPOB aBTOMOOMIBHOM
MPOMBIIIJICHHOCTH, KOHCTPYKIUS aBTOMOOWJIS JIOCTHIJIA BBICOKOTO YPOBHA U TPOJOJDKAET
COBEpIICHCTBOBATHCSA YCKOPEHHbIMH Temmnamu. OIHAaKO BCE€ 3THU JOCTHXKEHUS HE MOTYT OBITh B
IIOJIHOM Mepe peaan30BaHHbIMU 0€3 3HAHUW BOAUTENS YIPABISIOLIETO aBTOMOOUIIEM: YCTPOUCTBO
aBTOMOOWIIS, MPHUHIMI JACUCTBUSA €ro CHCTEM, arperartoB M Y3JIOB, TPAMOTHOTO TEXHUYECKOIrO
0OCITy>)KUBaHHUSI, yCTPAHEHUE MEJIKMX TEXHHMYECKMX HEHCIPABHOCTEH, BOZHUKAIONINX B IYTH, a TaK
K€ MacTepPCTBa BOKIACHHUS.

[Ipu w3ydeHun mOOON IUCHUIUIMHBI (MIPEIMETa) BCTPEUAIOTCS CIEenr(pUYECKHe TEPMHHBI,
omnpezaeneHusi, 0e3 3HAHUS KOTOPBIX BO3HUKAIOT TPYAHOCTH B YETKOM M SCHOM OCBOCHUU
matepuana. [losToMy HmKe TmpHUBEIEHBl CBOWCTBEHHBIE JTaHHOMY TIPEAMETY TEPMUHBI —
rjoccapuii:

*aemomoduny - CaMOJIBIKYILEECS MEXaHMYECKOe TPAHCIOPTHOE CPEICTBO,
MpeIHa3HAuYeHHOE /JIsl MEPEBO3KH MAacCaKUpOB, IPY30B, CHELMAIBLHOTO O00OpYAOBaHUS U
OyKCUpOBaHMS MPULIETIOB.

enpuyen — TpaHCIIOPTHOE cpeactBo (B manbHeiimem TC), He 000pymaOBaHHOE
JIBUTATENIEM U IpeJHa3HAYCHHOE [T IBM)KEHUS B cocTaBe ¢ Mexanndeckum TC.

epaspeuieHnan MakcumaibHaa macca — macca cHapspkeHHoro TC ¢ rpysowm,
BOJIUTENIEM M TaCCa)KUPaMH, YCTAHOBJIEHHAs MNPEANpPUATHEM-U3TOTOBUTEIEM B KauecTBe
MaKCHUMaJIbHO-/I0ITYyCTUMOIA.

edemany — W3J€IME, BBHIIOJIHEHHOE M3 OJHOPOJHOIO Marepuana (LeIbHOM
3aroTOBKH), 6€3 MpUMEHEHHs COOPHBIX omnepaluii (raifka, 60T, EeCTepHS U T.1.).

epazosas demany — 3TO JIeTajib, C KOTOPOIl HaunHaeTcsl cOOpKa y3JI0B, MEXaHHU3MOB
uim arperatoB (OJIOK IMIIMHIPOB, KOPITYC KOPOOKH mepeaay u T.1.).

®y3e/1 — HECKOJIbKO JleTallel, COEIMHEHHBIX MEXIy COO0OW C MOMOIIbIO PE3LOOBBIX,
3aKJIENOYHBIX, CBAPOYHBIX, IIIIOHOYHBIX W Jp. COSNWHEHHH (IIaTyH C 3alpecCOBAHHON B
HEM BTYIIKOH, LIIECTEPHS, YCTAHOBJIEHHAs Ha BTy C MOMOIIBIO LIMOHKHU H T.JI.).

eMexXaHusM — OTO TOABW)XHO CBSI3aHHBIE MEXIy COOOW y3/Ibl W JIeTalH,
COBEpIIAIOIINE IO/ JACUCTBHEM NPWUIOKEHHBIX K HHUM CHJI ONpEIeNEHHBIE 3apaHee
3aJJaHHbIE JIBWKCHMS, HAlIpUMeEp: KPUBOIIUIHO-IIATYHHBI MEXaHU3M, B KOTOPOM IMOPIIEHb
COBEpIIaeT BO3BPATHO- MOCTYNATEIbHOE IBUKEHHE, a KOJIEHYaThIi BaJl — BpalllaTesIbHOE.

eazpecam — COBOKYIIHOCTb HECKOJBKMX MEXaHU3MOB, Y3JOB M JieTaneil,
OOBbETUHEHHBIX PpA3IMYHBIMH COCIUHEHHUSIMH B OJHO ILenoe ¢ 0a30BOW JeTalblo,
paboTaronyx B €AMHOM KOMIUIEKCE U BBITOJIHSIIONINX ONpeAeNEHHYI0 PYHKIMIO (Hapumep:
JIBUTATEIND ).

ecucmema (B aBTOMOOMJIECTPOCHUH) — ATO KOMIUIEKC COCAMHEHHBIX MEXKIY COO00it
MEXaHUYECKUMH, THAPABINUYECKUMU WU AJIEKTPUUECKUMU CBS3SIMHU Y3JI0B U MEXaHHU3MOB,
BBIMOJIHSAIONINX ONpPEICIEHHYI0 CAaMOCTOSTENBbHYI0 (DYHKIIMIO, HallpUMep: CHUCTeMa ITyCKa,
MUTaHUS U T.1.



*pabomocnocodnocmy — COCTOSTHUE, TIPU KOTOPOM TEXHUYECKOE M3/IENINE, HAPUMEp:
aBTOMOOWJIb WJIM €ro COCTaBHBIE YAacTH, CHOCOOHO BBIMOJIHATH 33/aHHBIC (YHKIUH C
MOKA3aTeNIsIMH, OTBCYAIOLIMMU TEXHUYECKHMM TPEOOBAaHHMSIM M TapaHTHSIM BbIIaHHBIMH
3aBOJIOM — U3TOTOBHUTEIIEM.

®HeucnpagHocmp — OTKIOHEHHE TeXHHW4YecKoro coctosHus TC M ero CocTaBHBIX
4acTel OT yCTAaHOBJICHHBIX 3aBOJIOM — U3TOTOBUTEIEM HOPM (yBEJIMUYEHHE CBOOOJHOTO X01a
TOPMO3HOH TealH, PyJIeBOTO Koieca U T.1.).

eomka3 — HapymeHue pabdorocnocobHocTH TC, mnpuBOAsmIee K BPEMEHHOMY
MPEKPAIIEHUIO €r0 HOPMAIbHOM SKCIUTyaTalllH, T.€. BBIHY)KJIEHHAas OCTAHOBKA B IYTH IO
TEXHUYECKMM MpU4YrHaM (OOpBIB TOPMO3HOTO NUIAHTA, PEMHS NPUBOJA BEHTHIIATOPA,
IIPOKOJI ILIUHBI U T.JT.).

eJuaznocmuka — OTO 4YacTh TEXHOJOTMYECKOTO IMpOIecca TEXHHYECKOTO
obcmyxuBanus u pemoHTa TC, naromas BO3MOKHOCTb IIPOTHO3MPOBATh OE30TKa3HOCTH €T0
paboThl B Ipefenax OCTAaTOYHOIO PEecypca M BBIMONHSIOMAS 3ahady MOJJEpXKaHUS Ha
BBICOKOM ypoBHe Oe3omacHocTh aAmkeHus TC, ero Haa&KHOCTh U TOJATOBEYHOCTH, a TAKXKe
CHIDKEHHE 3aTpaT Ha 00CIy)KHBaHUE U PEMOHT.

e mexnuueckoe 00cayHcueanue — 3T0 NPODUIAKTUUECKOE MEpONpUITHE, 3a1aueit
KOTOPOTO SIBJISIETCS TIOJ/IEp>KaHIE aBTOMOOMIISI B paOOTOCIIOCOOHOM COCTOSTHUH, BBISIBIICHHE
U YCTpaHEHHE HEHCIPaBHOCTEH, MPEAYIPEkKIECHHE OTKA30B.

emeKyuwjuit peMoHm — KOMIUIEKC pPaboT, MpeayCMaTpUBAIOIIUI yCTpaHEHUE
BO3HUKIIMX OTKAa30B M HEHUCIPABHOCTEH, M CIOCOOCTBYIOIIUI TOAJCPKUBAHUIO B
paborocniocooHoM coctosiHM TC pu MUHHMAJIBHBIX IPOCTOSX.

SKANUMANBHBIL ~ PeMOHm  — 3TO  PErJaMEHTHPOBAaHHOE  BOCCTAHOBJICHUE
pabotocnocobHocTr TC U ero arperatoB ¢ 00ecriedeHreM MOCIEPEMOHTHOTO ITpobera He
MmeHee 80% OT HOpMBI ITpoOera yCTaHOBIEHHOI'O 3aBOJIOM - U3rOTOBUTENEM Juid HOBbIX TC
U UX y3JIOB, arperaToB, CHCTEM.

CoBpeMeHHBIN aBTOMOOWIIb SIBIISIETCS CIIOKHOM MamnHON cocrosimeid u3 6osnee 10 Thicay
pasNUYHbIX JeTajgeidl cOOpaHHBIX B Yy3JIbl, MEXaHU3MBI, arperatbl U cuctemsl. 1, TemM He MeHee,
aBTOMOOWJIb  YCIIOBHO MOXXHO TOJpa3feNuTh Ha TMAThb OCHOBHBIX 4YacTeil: JBHUraTelb,
3JIEKTPO00OPYIOBAHNE, TPAHCMHUCCHS, HECYILAsi CUCTEMA, CUCTEMBI YIIPaBJIEHUS aBTOMOOMJIS.

® Jguzamens — NPEJICTABISAET COOOH COBOKYITHOCTh MEXAHU3MOB U CHCTEM, CIyXKallluX
U1 TpeoOpa3oBaHMUsl TEIUIOBOW HHEPIrUU Croparolllero TOIUIMBAa B MexaHHueckyro. Ha
a0COIOTHOM OOJBIIMHCTBE COBPEMEHHBIX aBTOMOOWJICH YCTaHOBJICHBI MOPIIHEBBIC
(TeruioBBIe) YETHIPEXTAKTHBIE JBUTaTeNu BHyTpeHHero cropanus (IBC), xoropsie
SABJIIFIOTCA UCTOYHHUKOM DHCPIUn HpI/IBO}ISIH_[eI\/'I aBTOMOOMJIb B JABHMIXXCHUC.

®371eKmpooodopydosanue COBPEMEHHBIX aBTOMOOUIICH MpecTaBiseT co00il KOMIIEKC
npuOOpOB, MEXaHU3MOB M CHCTEM, OOECIEUMBAIOUINX: 3JIEKTPOIYCK JIBUraTels,
BocIulaMeHeHue paboueil cmecu B JIBC ¢ BHemHMM cMmeceoOpa3oBaHUEM, OCBEIIECHUE
JOPOTM W TPOCTPAHCTBA BHYTPH Ky30Ba, CUTHAIM3ALMIO 00 HM3MEHEHHWU HAaIpaBlICHUS
ABMXKCHUMU W TOPMOXCHHA, IPHUBCACHUEC B HeﬁCTBHe KOHTPOJBbHO- HU3MCPUTCIIbHBIX
npuOOPOB U PA3TUYHON JOMOTHUTEIBHOH anmnaparypsl. Hapsay ¢ aTuM, B nocieaHee Bpems
MOJTyYar0T PACIpPOCTPAHEHUE DJIEKTPOHHBIE CHCTEMBI C MHKPOIIPOIECCOPAMHU WIIH MHKPO
OBM gans  yhnpaBieHUS CHCTEMaMH  BIPBICKA TOIUIMBA, CHUCTEMAaMU 3JIEKTPOHHOTO
3aKUTaHMSI, AHTUOJIOKHPOBOYHBIMU TOPMO3HBIMHU CHCTEMaMH, YCUJIHMTENSIMU PYJIEBOTO
YIIpaBJICHHS, CHCTEMAaMU YIIPABICHUSA IIEPEKIIIOYECHUS IIepefad U T. 1.

empancmuccus — 3TO CHCTEMa B3aUMOCBSI3aHHBIX MEXAaHHU3MOB M arperaTos,
MepelaloluX KPYTAINIMM MOMEHT OT JBUTATels K ABIKUTENSM (BEoyLIUM KoJécam),
HU3MCHMA CTO KaK 110 BEJIMYMUHEC, TAK WU 110 HAITPABJICHUIO.

esnecywjaa cucmema SIBISETCS. OCHOBOW aBTOMOOWIS, M TMpPEACTaBIseT COOOMU
YCTPOMCTBO, Ha KOTOPOM MOHTHUPYIOTCS BC€ YacTH aBTOMOOWIIS: JBUTATelb, arperarsbl
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TPAaHCMHMCCHUH, CHCTEMBI YIIPaBJIEHUS, HEKOTOpble MHpHOOpHbI 3JeKTpooOopyaoBaHusi. B
IPY30BBIX M HEKOTOPBIX JIETKOBBIX aBTOMOOWJISIX HECYIIas CHUCTEMa MPEACTaBIsIeT COOOH
pamMy ¢ MOJABECKaMH W MOCTaMH, a Yy OOJBIIMHCTBA JIETKOBBIX — «HECYIIMi» KY30B C
I10/IBECKAMH.

ecucmema ynpaeneHus aAMOMOOUNA CIY)KUT I YMEHBIICHUS CKOPOCTH
JBUKEHHUSI, BIUIOTH JI0 MOJHOM OCTAaHOBKU M yJEp>KaHUsl aBTOMOOUJIS HA MecTe, U3MEHEHUS
BBIOPAHHOTO BOAMTEIIEM HAINpaBJICHUS JIBUKCHHUS U YIIPABJICHUS paOOTON ABUTATENs.

Kaxxnplii aBTOMOOWIIBHBIN 3aBOJ BBIITYCKAeT OOBIYHO OJIHY, JIBE MOJEIH aBTOMOOWIS C e&
MOAU(UKAIMSAMH, KOTOpblEe OTJIMYAIOTCA OT 0a30BOM HE3HAYUTENbHBIMH IOKa3aTelsiMU U
KoHCcTpykuueit. Hanpumep: 6a3oBas monens BA3 — 2105 u e€ mogudukarmmu: BA3 — 21051, BA3 —
21050, BA3 — 21053, BA3 — 21054; 6a3oBas mozaenb ['A3 — 3110 u e€ momudukanuu: ['A3 —
310221, TA3 -310231 u T.x1.

Panbiie 0603HaueHne Mozenel COCTOSIO U3 OyKB, MOKA3bIBAIOIIMX 3aBOJl — U3TOTOBUTENb U
HU4ero He ropopsamux uugp, Hanpumep: 'A3 — 21, 'A3 — 24, 311 — 111 u np. Ho, HauuHas ¢
1966 T, B CcBSi3U C YBETMYECHHUEM 4MCIIA 3aBOJIOB W IO PANY APYTUX MPUYMH, 3Ta cUCTeMa Oblia
3aMeHeHa Ha Oojee coBepuieHHY0. OHa, Kak W MPEeXHsA, BKIOUYajga OYKBBI, OTpPa)KaoIINE
HA3BaHME 3aBOJIa — HM3TOTOBHUTENS W YeThIpe WM NATh Hudp. B sTom cinyuae mepBas uudpa
0003HaYaeT Kjacc aBTOMOOWIIS, BTOpast — BUJI, TPEThsI U YETBEPTAsT — HOMEP MOJICIH, IATas (eciu
OHa HMeeTCsl) — MOPSAIKOBBI HOMep Moaudukanuu, Hanpumep: BA3 — 21099 — nerkxoBoit
aBTOMOOMIIb Bosmkckoro 3aBoja, Masioro kiacca, 09 moxenu, 9-if mogudukarnmm wim ['A3 — 3110 —
JIETKOBOM aBTOMOOMIIb ['OpbKOBCKOT0 aBTO3aBO/Ia, CPEAHEro Kiacca, 10-i Moienu u T.1.

B Hacrosmiee BpeMs, y HacC B cTpaHe, BHEAPSSTCS HOBAs «MEKIyHAPOTHAS» KIacCHUPUKAILIUS
aBTOTpaHCHOPTHBIX cpeacTB (ATC).

Kareropun ATC o HOBOH Ki1accupUKaIMK IPUBEICHbI B TAOIUIIE:

Pasper.
Kareropus | makc. Xapaxtepuctuka ATC
macca, T
M 1 B st mepeBo3ku maccaxkupoB (ATC, umeroniue
He Oojiee 8 MeCT JUIsl CHACHUS, KPOME BOJIUTEIs)
M2 1o 5 to ke (ATC, umeromue Oonee 8 mect st
M 3 CB. 5 CUJIEHUS1, KPOME MECTa BOAUTEIIS)
N1 1o 3,5
N 2 cB. 3,5 JUIS IEPEBO3KHU I'PY30B
no 12
N 3 cB. 12
01 1o 0,75 oykcupyembie ATC — npuniensl
02 cB. 0,75 | Oykcupyempie ATC -  mpunensl
1o 3,5 MTOJTYIIPULIETIBI
03 ot 3,5 1o
10 oykcupyemple ~ ATC -  npunensl
00 | MOTyMpHUIIETIBI
04
aee 10

B 3aBucuMocTH OT TOro, Ha Kakue Koséca rnepeaaércs KpyTAIIMi MOMEHT OT JIBUraTens, T.e€.
OT CXEMBI CHCTEeMBI «JlBUTATEIb-TPAHCMUCCHS-IBIKUTENDY JIETKOBBIE aBTOMOOWIH [ENSTCS Ha
3aJIHENPUBOIHBIE (KIacCUYeCcKasi CXeMa), epeAHETIPUBOIHbIE U MTOJHONPUBOIHbIE.



®3a0Henpu6oOHble - STO ABTOMOOWIN C KOJECHOW ¢dopmynoi 4x2, y KOTOPBIX
BeAYLIME SBISIOTCS 3aAHue Koséca, Hanpumep: «Kurymn» ot BA3 — 2101 no BA3 -2107 u
ux mogudukanuu; A3 — 3102, T'A3 — 3110 u ux monudukanmu u ap.

e nepeoHenpueoOHbvle — ATO ABTOMOOWIM ¢ KOJECHOW (opMmynon 4X2, y KOTOPBIX
BEIYIIMMH SIBIISIIOTCS TIepeHue Konéca, Hanpumep: BA3 — 2108, BA3 — 2109, BA3 — 2110,
BA3-2111,BA3-2112, BA3 -2115, JIAA — 1118 u ux MoguduKauu u ap.

® I0IHONPUBOOHBIE — DBTO ABTOMOOMIM ¢ KOJNECHOW dopmynon 4x4, y KOTOPBIX
BEIYIIMMH SIBJIISIOTCS Bce Koji€ca, Hampumep: BA3 — 2121 «HHMBA», BA3 — 2113
«TAUT A», BA3 — 2131 u ux moaudukammu, YA3 — 3151 u ero Moandukamuu u ap.

ABTOMOOWIP KaXI0W MoOJenHu 007ajaeT BIOJHE ONPEACHEHHBIMH OTIMYUTEIBHBIMH OT
JOPYIUX HKCILTyaTallMOHHBIMUA CBOMCTBaMH, ONPENEISAIOIIMMH €ro KadecTBO: IPOXOAMMOCTHIO,
TATOBO-CKOPOCTHBIMU M TOPMO3HBIMU CBOMCTBaMHM, YIPaBISEMOCTbIO, MaHEBPEHHOCTHIO M
YCTOWYMBOCTBIO B JIBKEHHMU MO pPa3du4HbIM JOpOTaM, IUIABHOCTBIO X073, TOIUIMBHOMN
SKOHOMHOCTBIO H Jp. OmgHako, BaXHEHIIMM KadyeCTBOM JIETKOBOTO aBTOMOOWIIS SIBJISIETCS
MpenynpexaeHue T0poKHO-TpaHcnopTHRIX mnpouctiectBuil (I TII) u cHmxeHne ux TsokecT (eciu
OHHU BCE TaKu NMPOU30LUIN). ITO KAYECTBO OLIEHUBAETCS KOMILJIEKCOM AKCIUTYaTallMOHHBIX CBOWCTB,
KaK KOHCTPYKTHMBHAas O€30MaCHOCTh aBTOMOOWIIS, BKJIIOYAIOIIAs B ceOs axmueuylo, naccusHyio,
nOCneasapuiiiyIo U 3K0J102u4ecKyto 0€30MacHOCTb.

eakmuenaa 6ezonachocms TC - 5TO ero cnocoOHOCTH 00ecCrevYrBaTh XOPOIIYIO
YCTOWUYMBOCTh U YIPABIISIEMOCTb, BBICOKHE TATOBO-CKOPOCTHBIE M TOPMO3HBIE KayecTBa,
IUIaBHOCTh X012, KOM(OPTaOeNnbHOCTh, BHEUIHIOIO HH(POPMATUBHOCTh U T.I. AKTHBHAas
0€30MacHOCTh MPOSBISETCS B MEPUO, KOTJa B OMAacHOW JOPOKHON 00CTaHOBKE BOAMUTEIH
emé MOXKEeT U3MEHHUTh XapakTep JBHKEHHUS aBToMoOmid u npeaorspatuth JTII wim xots
Obl YMEHBIIUTH €TI0 TSHKECTb.

enaccugnasa dezonacnocmov TC - 370 ero cBOMCTBO yMeHbIIUTH TskecTh JITII. Ona
obecrieynBaeTcsi: KOHCTPYKTUBHO IPEAYCMOTPEHHOH BBICOKOM NPOYHOCTHIO KaOMHBI,
MaCCaKUPCKOT0 CaJIoHa Ky30Ba, KOHCTPYKIMEH CUIEHUHN U 2JIEMEHTOB UHTEphEpa, PEMHSIMU
U MOJyHIIKaMH 0e30IacHOCTH, MOCTAaHOBKOM TpaBMO-0€30MacHOI0 PYJIEBOTrO YIpaBlIeHUs,
0e30MacHbIX CTEKON M KOHCTPYKIUN HX 3aKperuieHus, Oe30MacHOCTh BHEIIHEH (OpMBI
Ky30Ba 0€3 BBICTYNAIOIIMX 3JeMEHTOB W T.H. [laccuBHas 0e30MacCHOCTbH MPOSBISETCS B
NepHoJ], KOrja BOJIUTENIb YXE€ HE B COCTOSHUU YIPABIATH aBTOMOOWJIEM M U3MEHUTh
XapakTep €ro JABW)KEHHSA, T.€. HEMOCPEJCTBEHHO TIIpU CTOJKHOBEHHH, Hae3Je,
ONPOKU/IBIBAHUH U T.1.

enocneasapuiinaa 6ezonachocmv TC — 5TO CBOWCTBO aBTOMOOWJISI 0OOECTICUUTH
ObICTpeliyto dBakyaruio oneid u3 asromobuns mocie JTII, ero mporuBomokapHas
0€301acHOCTh | JIp.

eyKo0102uueckasn bezonacnocmp TC — 3TO CBONCTBO aBTOMOOWJIS YMEHBIIUTH BpE,
HAaHOCHMBIN UM B IIPOLIECCE IKCIUTyaTallMi: BOAUTENIO, MACCAXKUPaM, JPYTMM YYaCTHHKaM
JIBHO>KEHUS, TEIIEX0J]aM U OKPYXKaoIIeH cpeae.

Bce paboTHHMKHM, yyacTBYIOIIME B PEMOHTE, TEXHHUUYECKOM OOCIY)KMBAaHHUHM M HKCIUTyaTaI[HH
aBTOMOOWJI JIOJDKHBI TMPUHMMATh MEpbl K COXPaHEHMIO KOHCTPYKTHMBHOH 0€30macHOCTH
aBTOMOOWJII B TEUEHHME BCETO CPOKa ero CiyXObl. MIHBIMH clOBaMH, aBTOMOOWJIb JOJDKEH OBITh
0e30MacHbIM BCer/a M B JIIOOBIX YCIOBHSX, a 3TO B MEPBYIO OuYepe/lb 3aBUCUT OT €ro XO3iHWHa —
BOJIUTENIS, KOTOPBIH JTOJDKEH 3HATh YCTPOMCTBO aBTOMOOMJIS, MOPSAIOK BBHIMOJHEHUS paboT Mo ero
TEXHUYECKOMY OOCIYXUBAaHUIO M YMETb YCTpPaHATh MEJIKHE HEHCIPAaBHOCTH B Mpoliecce
HKCIUTyaTaIllil CBOETO JIOOMMOT0 CPEACTBA POCKOIIN U IEPEIBUKCHUS.



KOHTPOJIBHBIE BOIIPOCKI Nel (Tpancnopm)

1. 3T0 Macca cHapsbkeHHoro TC ¢ rpy3om, BOAUTEIEM U
raccaXxupamu, YCTAHOBJICHHAs MPEANPUITHEM — H3TOTOBUTEIEM B KauyeCTBE MAaKCUMAaIbHO
JIOITYCTUMOM.

1) ®akTuueckas macca;

2) Paspemniénnasi MaKCMMalbHas Macca,
3) [lonnas macca;

4) Macca rnepeBo3uMoro rpysa.

2. 3TO TOJBIKHO CBSI3aHHBIE MEXIy COOOM y31bl W JIeTaiH,
COBEpUIAIOIINE TOJ] JCHCTBUEM IMPHIOKEHHBIX K HHUM CHJI OINpeAeNEHHbIe 3apaHee 3aJaHHbIe
JIBUKCHHSI.

1) V3en;

2) Arperar;

3) Mexanuswm;

4) baszoBas neransb.

3. 9TO  HapylmieHHe pabOTOCIOCOOHOCTH, MPHUBOJSIICE K
BPEMEHHOMY MPEKPAIICHUIO €r0 HOPMAIbHOM HKCILTYyaTaI|H.
1) Otkas;
2) HeuncrnipaBHOCTB;
3) Texymuii peMoHT;
4) lnarHocTHKa.
4, 3TO OTKJIOHCHHE TEXHHUYECKOro cocTosiHusl TC M ero coCTaBHBIX

yacTel OT YCTAHOBJIEHHBIX 3aBOJIOM — U3TOTOBUTEIEM HOPM.

1) PaGoTocmocoOHOCTS;

2) Orkas;

3) KanuranbHblii peMOHT;

4) HeucnpaBHOCTb.

S. 3TO CHCTEMa B3aMMOCBA3aHHBIX MEXAHW3MOB M arperaros,

NepealoluX KPYTAIMA MOMEHT OT JBUTATEeNs K ABMXKUTENSAM (KoJEcam).

1) Hecymas cucrema;

2) Tpancmuccus;

3) Cucrema ynpasieHus;

4) DNeKTpOABUTATENb.

6. K kaxoii kareropuu o kinaccudukamun EDK OOH otHocutcst aBTomo0mins BA3 — 21097
1) 01;
2) N1,
3I)MI;
4)M 2.

7. Kakoii u3 nepeuncieHHbIX aBTOMOOMIIEH SBIISETCS 3aAHETIPUBOIHBIM?
1) BA3 - 2108;
2) A3 - 3110;
3) BA3 -2121 «Husay;
4) Jlaga — 1118.

8. Kakoii u3 nepeuncieHHbIX aBTOMOOUIICH SBIISETCS TIEpEIHETPUBOIHBIM?
1) TA3 -3102 «Bonray;

2) BA3 - 2106;
3) BA3 - 2109;
4) YA3 - 3151.



9. 0€30MacHOCTh TPOSBIISIETCS B TEPUOJ, KOTJIa B OIACHOU
JIOPOKHOM OOCTaHOBKE BOJMTENh CIIE MOXKET HM3MEHUTHh XapakTep ABWKCHUS aBTOMOOWIS H
npeaorBpatuth JTII mnm x0T 661 yMEHBIIUTH €0 TSKECTb.

1) IlaccuBHas;

2) AKTHBHas,

3) IlocneaBapuiinas;

4) Dkojoruyeckas.

10. 0€30IaCHOCTbh MPOSIBIISICTCS B TIEPUO/T, KOTJ]a BOJUTEIh yXKE HE B
COCTOSIHUH YIPABJIATH aBTOMOOMIIEM U H3MEHUTH XapaKTep €ro ABMKCHHS.
1) [TocneaBapuiinas;
2) DKkonoruyeckas;
3) IMaccuBHas;
4) AxTuBHAasL.

Pexomenayemas aureparypa

OcHoBHas:
1. 3enenun C.®., MonokoB B.A. YueOHuK mo ycTpoiicTBy aBTOMOOWISA. M.: «Pych
ABtokaHUTay. 2002 T. ¥ NOCIEYIOIINE U3TAHUS.
2. Uptoun B.C., T'anammn B.A. JlerkoBeie aBTromo0mmu. M.: «IIpocBemenue». 1993 r.
Y TIOCJICTYIOIITUE M3TaHMS.
3. HlecronanoB C.K., IllecronanoB K.C. Jlerkossie aBromMoOmmu. M.: «TpancnopTy.
1995 r. u nocnenyromme N31aHMS.

JdonmosHuTeIbHAS:

1. Aunekceenxo H.T. KoMmmeHTapuu k mpaBuiaM JTOPOKHOTO JIBUXKEHUS C MOCIEIHUMHU
n3MeHeHusAMHU. PoctoB-Ha-/lony: «@enukcey». 2002 r. u nocieayomue n31aHusl.

2.  Kynpssues 10.B. u ap. PykoBoICTBO 1O PEMOHTY, SKCIDTyaTallid U TEXHUYECKOMY
obciyxuBaHuto aBTromoomis «Bomray 'A3 — 3110. M.: «Komoc». 2000 r. u mocnenyromnme
U3JIaHu.

3. Kygmpssues }0.B. u np. ABromobunm cemeiictBa ['asens. PykoBojacTBO 110
TEXHUYECKOMY OOCITY)KHBAHUIO U peMOHTY. M.: «3a pynem». 1999 r. u mocnenyromnme n31anus.

4. MaxkapoB A.W. u ap. Asromoounmun YA3 — 3151, YA3 — 31512, VA3 — 31514,
PykoBoACTBO 10 3KCIUTyaTanu. Y abIHOBCK: «Jlom meuatu». 1999 r. u nocienyromme n31aHusl.

5. Porosues B.JI. u ap. YerpolicTBO U 3KcITyaTanuss aBTOTPAHCIIOPTHBIX CPEACTB. M.
«Tpancnopt». 1991 r. u nocnenyromnme u3gaHus.



AJIAA 3BAMETOK:
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Jlexkmusa Ne2
PA3JIEJI 1. IBUT'ATEJIb.

Tema 2. Oowee ycmpoitcmeo u paboma osucamens.
2.1 /IBurartesib BHyTpeHHero cropanus (ABC), Ha3HayeHue, NPUHIUAI PAadOThHI.

B ob6miem cinyuyae ABurareneM Ha3blBaeTCs MpeoOpa3oBaTesib TOr0 WM MHOTO BHUJIa SHEPTUU B
MEXaHUYECKyI0 paboTy. /[Burarenu, y KOTOphIX MeXaHWYecKas paboTa MmoiydaeTcs B pe3yibTare
npeoOpa3oBaHus TEIUIOBOW HSHEPIrUM, HA3bIBAIOTCS TEIUIOBBIMM JABUraTessiMH. JlBurartenu, B
KOTOPBIX TOIUTMBO CrOPAET HEMOCPEACTBEHHO BHYTPH Pa0OYero HUIMHAPA U IMOJyYarolascs mpu
TOM DSHEPrus ra3oB BOCHPUHHUMAETCS ABMKYLUIUMHUCS B UWIMHAPE TMOPIIHEM, Ha3bIBAIOTCS
MOPIIHEBBIMU JIBUTATEIIIMH BHYTPEHHETO CropaHus. J[BUTraTenu 3TOro TUIA SBJSIOTCS OCHOBHBIMU
JUIs coBpeMeHHbIX aBTomoOmiel. [lo cnocoOy ocymiecTBienus pabodero mpoiecca, MOpuIHeBbIe
JABC pazgensitoTcss Ha JBa THUIMA: C BHEIUIHUM CMeCEeOOpa3oBaHMEM M BOCIUIAMEHEHHEM paboueii
CMECH OT DJIEKTPUYECKOU MCKPBl U BHYTPEHHUM cMeceoOpa30oBaHHEeM U BOCIIaMEHEHHeM paboueit
cmecu oT cxartus (qusenu). JBC c BHemHMM cMeceoOpa3oBaHUEM MO POAY HPHUMEHSEMOIO
TOIUIMBA Pa3/IEJSAIOTCS Ha JIBE TPYIILI: paboTaroline Ha JIETKOM KHUIKOM TOILTMBE (B OCHOBHOM Ha
OcH3MHE) U paboTarolye Ha ra3e (MPUPOIHBIN ra3 u 1p.). Pabounii mporecc 1 KOHCTPYKITUS 3TUX
JIBC B ocnoBHOM uaeHtudeH. B JIBC, pabGoTaronux Ha OCH3WHE, TOpIOYas CMECh, COCTOSIIAs U3
[apoB TOIUIMBA M BO3/AyXa, MPUTOTaBIMBAEeTCSd B CHEIHAJIbHOM Hpubope — KapOroparope WM
HEMOCPEJACTBEHHO BO BIIYCKHOM TpaKTe NYTEM BIPBICKMBAHUS OCH3MHA B JBIKYLIUIICS B
HWIMHIPBI MOTOK BO31yxa, a B rasoBbix JIBC cmech rasa ¢ BO3AYXOM IpPUIOTaBIMBAETCS B
cmecutene. I B ToM u B ApyroM ciydyae roproyas cMech noctymnaer B nmwiuuiapsl JIBC, tam
CMENIMBAETCA C OCTAaTKaMH OTpa0OTaBIIMX Ta30B M 00pa3oBaBIIasCs TakuM oOpa3oM pabouas
CMECh, 3QKHUTAeTCsl OT MOCTOPOHHETO UCTOYHHKA Teria (3MEeKTPHUUeCKON UCKPHI BhIpabaThiBaeMOn
CUCTEMOM 3aKUTaHUS).

JlBurarenu, ¢ BOCIUIAMEHEHHEM OT CKaTus — JU3€IH, PadOTaloT Ha THKEIOM SKHUIKOM
ToruimBe — jausenbHOM. B atux JIBC pabouas cMech MPUTOTaBIMBAETCS BHYTpU paboOyero
UUWJIUHAPA W3 BO3AyXa M TOIUIMBA, IOJABAEMbIX B LWIMHIP pa3leidbHO. 3aXXKUT'aHHE CMECH
MIPOUCXOJUT B PE3yNbTAaTE MOBBIIICHNUS TEMIEpaTyphl BO3AyXa IPpH OOJIbIIEH CTENIEHU CXKaTHUs €ro,
gyem B /IBC ¢ BHenTHUM cMeceobpazoBaHuEM.

[To psimy 0OBEKTUBHBIX M CYOBEKTUBHBIX TPUUYUH HA OOJIBITMHCTBE OTE€UECTBEHHBIX JIETKOBBIX
aBTOMOOWJIAX B OCHOBHOM npuMeHstoTcs J[BC ¢ BHemHMM cMmeceo0pa3oBaHMEM, a Ha IPY30BbIX
TTU3EIH.

Bo wMHormx crpaHax pa3pabaTbIBAlOTCS © HUCHBITBIBAIOTCS MHOroToruBHeie J[BC,
KOHCTPYKIUHU KOTOPBIX MO3BOJISIOT UCIOIb30BaTh JU3EIbHOE TOIUIMBO, OCH3UH U Ipyrue TOIUIMBA.
B Hux BocmiameHeHune pabodeil cMecH MPOUCXOIUT TaK K€, KaK M B IM3ENSIX, OT CHIBHO HArpeToro
BO3/IyXa BCJEACTBUE BBICOKOW crernenn cxarus. Ho stm JIBC moka emé He Haluid MaccoBOTO
MIPUMEHEHUS.

Takum 00pa3oM, B OCHOBHOM, MbI OyJleM paccMaTpuBaTh MPHUHIMUI pabOThI, YCTPOICTBO U
METOAMKY TexHH4yeckoro obciyxuBanus /IBC c BHemHuM cmeceoOpa3zoBaHHeM (0 HEJaBHETO
BPEMEHH Ha3bIBAEMBIX KapOIOPATOPHBIMH ), U JIUIIb B UCKITIOUUTEIbHBIX CIydasX TU3EIH.

ABtoMoOuIbHBIN mopuHeBoi [IBC Obln co3naH (paHiy3ckuM uHkeHepoMm . Jlenyapom
(1860 1.), HO OH OBLT BeChMa HECOBEPIICHHBIM W BHEIIHE OOJIbIIIE MOXOAUI Ha mapoBoid. B 1862 .
¢bpanmy3ckuit nzobperarens bo Jle Poma teopernuecku paszpaboran JIBC pabotaromuii mo
YETBIPEXTAKTHOMY ITUKITY, a HeMenkuid nzooperarens H. Otro (1878 r.) moctpomn Takoit /IBC. Bo
BpeMsi pabOThl ATOr0 MABUTATENs, B KAXKIOM €ro IWIMHAPE, MPOUCXOTUT TEPUOANUECKU
MOBTOPSIIOLIUIICS KOMIUIEKC IOCJIEI0BaTeNIbHbIX TPOIECCOB: BIYCK (BCAaChIBaHME); CXKATHE;
CropaHue — pacmupenue (padodnii Xom); BEITYCK (BBIXJION). DTOT NEPUOAUYECKU TOBTOPSIOIIUICS
P TOCIEeNOBaTENbHBIX IPOLIECCOB MPOTEKAIOIUX B KaXAOM LWIMHIApPE JABUraTess M
00yCNaBIMBAIONINX MPEBPALEHUE TEIUIOBOW SHEPTUM B MEXaHUYECKYyl0 paboTy Ha3bIBaeTCs
padouum yuKkiom.
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Yactp paboyero mukia, NPOUCXOAsIIas 3a BpeMs ABW)KCHUS TMOPIIHA (TOYHEE THUIIA
MOPUIHS) OT OJHOTO KPalHEro MOJIOKEHUS O JPYroro Ha3bIBaeTcs TAKTOM. Eciu pabouunil nuxn
COBepIIaeTCs 3a JBa XOJa MOPIIHS, T.€. 32 OAUH 000POT KOJIEHYATOro Baljla, TO TaKOW JIBUraTellb
Ha3bIBACTCS JBYXTAKTHBIM, a €CIM 3a 4YeThlpe XOia, T.e. 3a JBa 00OpoTa KOJEHBajla —
yeThIpéxTakTHbIM. Ha aBTOoMOOMIsSX (BO BCAKOM Cllydae, POCCHMCKOrO IPOU3BOJCTBA) B
HacTosIIee BpeMsl IPUMEHSIOTCS TOJIbKO YeThipéxTakTHbie JIBC.

Ocnonoit [IBC sBnsiercs kpueowunno-uiamynnvtii mexanuzm (KIIIM). Jletanu u y3ibl
KIIIM nensitcst Ha HEMOJBWXKHBIC M MOABWXHBIE. K HEMOABMKHBIM OTHOCSTCSI OJOK LUJIMHIPOB
(6azoBas gerans JIBC) u ronmoBka 0yi0Ka, a K MOJABHKHBIM — HOPIIEHb B COOpPE C MOPIITHEBBIMH
KOJIBIIJaMHA W MOPIIHEBBIM NaJbLEM, IIATyH, KoJieHYaThli Ban W MaxoBuUK. KIIIM cinyxut nms
BOCIIPUATUS JABJIEHUSA TIa30B, BO3HHUKAIOIIUX MEPUOJUYECKH B KaXJAOM LWIUHApE, U
npeoOpa3oBaHusl MPSMOJIMHEHHOTO BO3BPATHO- IIOCTYNATEIBHOTO JBI)KEHUS TOPUIHS, BO
BpalaTebHOE JBUKEHHUE KOJIEHYATOro Baja.

CoeBpemeHHoe 3anoiHeHue MHApoB JIBC roproueil cmechio (BO31yXOM) M BBIIYCK
0TpaboTaBIIMX Ta30B OOecleYuBaeT 2azopacnpedeaumensvhoviii mexanusm (I'PM). Ha JIBC
COBpEMEHHBIX aBTOMOOMIeH ['PM pacrnonoxeH B BepXHEH YacTH TOJIOBKM LWJIMHIPOB (WU B
pazbéme V-00pasubix JIBC) v COCTOUT M3 paclpeneuTeIbHOr0 (Ky/IauKOBOI0) Bajia, BIYCKHBIX H
BBIIYCKHBIX KJIAIIAHOB C MPYKUHAMU U JETAISIMU MX B3aUMHOM (pUKcalmu, TONKaTeael (pblyaroB)
BIIYCKHBIX KaHaJIOB. PacripeaBan npuBOIUTCS BO BpallleHHE OT KOJEHBAJIA C IMOMOIIBIO IIECTEPEH,
3y04aToro peMHs WIH LemHOoH nmepeaaun. Bryck B mummHaps! JIBC roproyeii cMecn (OCH3MHOBEIC H
ra3oBbl€ JIBUTaTelld) WM BO3MyXa (IU3e1H) M BBIMYCK oTpaboraBmmx razoB I'PM mpoussoaut B
CTPOTOM COOTBETCTBHMHM C ITPOTEKaHUEM pabOUEero npoluecca B KaxXJ10M LUIUHAPE.

[Tonapnsitoiee OONBIIUHCTBO OTEUECTBEHHBIX aBTOMOOMIEH ocHalieHo 4-x TaktHbiMu [IBC,
pabouunii IUKIJI KOTOPBIX COBEpIIaeTcs 3a JABa o0oporta kKojeHBana. B rakux JIBC, wacts paGouero
LUKJa, TPOUCXOASAIIAst 32 BpeMs IBM)KEHUS MOPUIHS (IHUINA TMOPLIHS) OT OJHOrO KpaiHero
MIOJIOXKEHHUS IO PYTOr'0 HA3bIBACTCS MAKMOM.

[lonoxxeHne NOpIIHSA B LWIMHIAPE, IPU KOTOPOM DACCTOSIHUE €ro OT OCH KOJIEHBala
HauOoJiblliee, Ha3bIBACTCS @epxHeil mépmeoii moukoi (BMT), a HauMeHblliee — HuUMCHel
mépmeou mouxkou (HMT).

Paccrosinue, npoxoaumoe nopiraeM ot BMT 1o HMT (unu Hao60opoT), Ha3bIBaeTCS X000M
nopuinsa «Sy», KOTOPbIil paBeH yJIBOGHHOMY paanycy «R» KpuBoluna KoneHBania, 1.e. S=2R.

[IpocTpancTBO Haa JHUIIEM MOPIIHSA, NpU ero HaxoxaeHnu B BMT HaswiBaeTcs o00vémom
Kamepul czcopanusn «\Cy.

OO0bEM, OCBOOOXKIEHHBIM IHUIEM MOPIIHA mnpu ero nepeMenieHnn or BMT no HMT,
Ha3bIBACTCS padouum oovémom yununopa «\Vhy.

Cymma pabouux o0bEMOB Bcex umianHapo JIBC, Belpakaercs B JUTpax, Ha3bIBaeTCs
aumpaxcom osuzamens «\y.

O0bEM, oOpasyromuiics HajJ JHUINEM MOPIIHS, Tpu ero nonoxeHnn B HMT, HaszwiBaeTcs
noanvim 00vémom yununopa «\Vay, KOTOpHI BKIOYaeT B cebs 00bEM KaMepbl CropaHus U
pabounii 00béMm, T.c. Va=Vc + Vh .

OTHoIIEHUE MOTHOr0 00bEMa UIUHIPA K 00bEMY KaMepbl CTOPaHUs HAa3bIBACTCS CHIENEHbIO
cocamus «Eyn, m.e. E=Va/ Vc.

BenuunHa crenenu cxxarus, sBJISASICh OJHOW U3 OCHOBHBIX xapakTepucTuk JIBC, mokasbIBaer,
BO CKOJIbKO pa3 CXKUMaeTcsi pabouasi cMech MM BO3AYX (B JU3EINAX), HAXOASIIMECS B IMINHApE,
pu nepemernenny nopimss or HMT no BMT.

TaxTer padouero mukina JIBC kak B OEH3WHOBBIX (Ta30BBIX), TAK U B AU3EIBHBIX MPOXOJAT B
OIHOM W TOW ke mocieaoBarelbHOCTH. OQHAKO MpHU OJAMHAKOBOM HAMMEHOBAHHWM KaXKIOr0 W3
4eThIpEX TaKTOB, pabouuii mpouecc OEH3MHOBOro (Ta30BOro) JBHUraTeisl MPHUHIUIHAIBHO
oTau4aercs ot pabouero mporecca ausens. [IpeoOpazoBaHNe XUMHUYECKOW SHEPTrUU CropaeMoro
TOIIMBA B TEIUIOBYIO, a 3aT€M B MEXaHHUYECKYI0 pabOTy y YETHIPEXTAKTHBIX JBHUraTeleH
MIPOUCXOAUT B TAKOM MOCIEA0BATEIBHOCTH.

Takm enycka. Ilopmens asuxercs or BMT k HMT. BnyckHol kmaman OTKpeIT. B
oensunoBoM JIBC mon nerictBuem oOpasyromerocs paspexenus (0,07 — 0,095 MIla) B uumusap
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3acachIBaeTCsl TOprOYasi CMech (CMeCh BO3/lyXa U MapoB OCH3WHOB), a B TU3EIAX — YHCTHIA BO3IYX.
[Tocrme cMemmMBaHus ¢ OCTATOYHBIMU Ta3aMH roproueit cMmecu odpasyercs pabouas cmech ¢ t 340-
370 K.

Takm cowcamua. llpu nanpHelIeM NOBOPOTE, HA CIEAYIOLIME IOJ 00OpOTa KOJIEHBaja,
nopimiensb aBumkercs or HMT k BMT. BryckHO# 1 BBIITYCKHOHM KJlamaHbl 3aKpHITHl. B O€H3MHOBOM
(razoBom) JIBC mopiieHb Tpu CBOEM JBIKEHUHM CKUMACT HAXOJSIIYIOCS B IMIIMHIApPE Padodyro
cMmech. JlaBnenue B KOHIIE TakTa cxxaTus yBeauuuBaetrcs (E=6,5-10) g0 0,8 — 1,6 MIla, at— 570 —
670 K. B nu3enbHbIX ABUTaTeNsAX, BeiaeAacTBUe Oousblueil crenenu cxarus (E= 15-23) naBnenue B
KOHIIE TakTa cxaTus gocturaet 3 — 6 Mlla, a t 1o 780 — 900 K. B konue Takra cxarus (3a 20-50
rpagycoB 10 BMT) B 6enszunoBom JIBC Mexay 37€KTpoJaMu CBEYM BO3HUKAET 3JICKTPUYECKast
UCKpa OT KOTOpPOW BoOcIlaMeHsieTcsi pabouas cMmechb. B mporecce cropanusi paboueid cmecH,
BBIIEISIETCS. OOJBIIOE KOJMYECTBO TEIUIOTHI, MOaBIEHHE IIOBBIMIAETCT 1m0 3,5-5 MIla, a t
noauuMaetrcs go 2700 K. B nuzensax, B xoHie Takta cxkarus (3a 5-30 rpagycoB no BMT), B
UWIMHIP BIpbICKUBaeTCAd TomuMBo mnox OombmuM  (12-30 MIla) pnaBneHueM, KoTopoe
CaMOBOCIUIAMEHSETCS U CrOpaeT, B pe3ylibTaTe 4ero JaBjieHue moBbimaercsa A0 6-10 MIla, a t go
2400 K.

Taxkm pacwupenun (pabounii xox). Knanausl 3akpsitel. [log gaBieHneM pacHIMpsrOIIAXCs
razos nopmens aswxkercs or BMT k HMT u npu nmomomy maryHa BpamjaeT KOJICHUATHIA Ball,
coBepuiasi ToJje3Hyro paboTy. [laBienue razoB M t magarOT M K KOHIy TakTa [aBJCHHE B
oen3unoBbIX JIBC cocrasmser 0,3-0,8 MIla u t o 1400 K., a B qu3ensax coorBerctBenHo — 0,3-0,5
Mllau 1100 K.

Taxkm ewvinycka. Ilopmens nepemeniaercss or HMT k BMT u depe3 OTKpBITBIN BBITYCKHOU
kianas (kmananel). OTpaboTaBiIue ra3bl BHITATKUBAIOTCS U3 MIJIMHAPA YePE3 BBIXIIOMHYIO CUCTEMY
B atmMocdepy. [Ipu 3Tom naBnenue k koHIy Takta najgaet g0 0,1-0,12 Mlla, a t no 1000 K (auzenu
10 900 K).

[Tocne 3aBepiieHUst TakTa BBITYCKa MPH JATbHEHIIEM BpaIIeHUU KOJICHBaJIa paOOvHil IIUKII
MIOBTOPSIETCS] B TOM K€ MOCIIEI0BATEIBbHOCTH.

[TocnenoBatenbHOCTH YepEIOBAHUS TAKTOB PACHIUPEHUS B IMJIMHAPAX JBUTATEIS HA3bIBAIOT
nopaokom padomel yununopos oeuzamens. llopsgok paboOThl JBUTATENS OMpPEENSIETCS
MOJIOKEHWEM KPUBOIIUIIOB KOJEHYATOr0 Basia, OYEPETHOCTHIO OTKPBHITHS KIIAlIAaHOB MEXaHU3Ma
ra3opacnpefielieHdss Y PacloloXeHHeM [WIMHAPOB. B OONBIIMHCTBE  COBPEMEHHBIX
YETBIPEXTAKTHBIX YeTHIPEXIMIUHAPOBBIX [IBC, ycTaHaBiMBaeMbIX Ha OTEUECTBEHHBIX JIETKOBBIX
aBTOMOOWJISIX, OH MPUHAT 1-3-4-2.

Jlexkuus Ne3
Tema 3. Cucmema oxnasxcoenus.
3.1 Hazna4yeHue, yCTPOiCTBO, NPUHIMI PA0OTHI.

Cucrema OXJIQXIEHUS CIY>KUT JUIsl MOJAEPKaHUS ONTHUMAIBHOTO TEMIIEPATYpPHOTO pexXHMa
aBurarenss MyTéM OTBoJa Teljla OT Haubosjee HarpeBaeMblx jeraneid. OnTUMalbHBIN
TeMIepaTypHbIil pexkxum (1 oxyaxkmaromend >KUIKOCTH B cucTeme oxjaxaeHus 80-95 rpamaycoB)
oOecrieunBaeT MOJy4YeHHEe MaKCUMaJIbHOW MOITHOCTH, BBICOKOW 3KOHOMHYHOCTH MU JJTUTEIHHOTO
0E3pEeMOHTHOTO CPOKA CITYKOBI JIBUTATEIS.

Cucrema oxnaxaenus JIBC cocrour wu3: pyOamku OXJaXKJACHHS TOJOBKM H OJIOKa
WINHIPOB, paJMaTopa; pacCHIMPUTENBHOrO OOdYKa; TepMOcTara; Hacoca; BEHTHIIATOPA;
COCIMHHUTEIIbHBIX TPYOOIPOBOJIOB; CIWBHBIX KPAaHUKOB, IMPOOOK; CHUCTEMBI OTOIUICHHS CaJIOHA
(xaOWHBI) aBTOMOOWJIS; TaTYMKOB M YKa3aTeJei TeMIiepaTyphl OXJIaKIAOIICH KUIKOCTH.
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1- 10-HmKHUH MaTpyOOK
2-pauaTop OTONMTEINS CaJlOHA; 11-nmxHui O0YOK paanuaTopa;
3-KpaH OTONUTEIS CAJIOHA, 12-coemuanTenbHAS TPYOKA;
4-n11aHT 0TBO/IA OXJIAXKIAIOLIEH KHUJIKOCTH; 13-BeHTHIATOD;

5-nuraHT TOABOAA OXJIAXKIAIOIIEH KUIKOCTH, 14-cupuieBuHa paguaropa;
6-TepmocTar; 15-BepxHuit 6040K paguaropa;
7,8-coeTMHAUTENBHBIE TATPYOKH; 16-kpsIiKa paauaTopa;

9 —Hacoc OXJIAXKIAIOIIEN KUIKOCTH, 17-BepxHuii matpy0OoK;

18-pacmmpuTensHbIii 6a40K

Cucrema oxJaxIeHHs pabOTaeT CIEAYIONUM 00pa3oM: Tpu mporperoM jasurarene (t
oXJIaXxaroIen kuakoctu okosio 95°C) Hacoc 3a0upaeT KUAKOCTh U3 HIDKHEH 4acTH paauaTopa u
HarHeTaeT e€ B pyOaliKy OXJIaXISHHs, KOTOpasi B MEPBYIO OYepelb OMBIBAET CTCHKH IIMJIMHIPOB U
KaMepbl CropaHusi, OTHUMas OT HUX Ter1o. Harperas »UAKOCTb 10 BEpXHEMY MaTpyOKy MOCTyHaeT
B pamuaTop, r/ie, pa3BeTBISSCH M0 TPyOKaM Ha TOHKHE CTPYHKH, OXJIQXKIAETCsT BO3YXOM, KOTOPBIN
MIPOCachIBA€TCs MUMO TPYOOK BpaIafOIIMMUCS JIONACTAMHU BeHTHIIATOpA. OXIaXAEHHAS KHUJIKOCTh
CHOBA IMMOCTYIAET K HAcOCy.

IIpu nmycke nBurarenst U ero pabore mpu t oxnaxaaromei >xuakoctu Hke 80 rpaaycos
OCHOBHOH KJIallaH TePMOCTaTa 3aKpPhIT, a MEPEIyCKHONH OTKPHIT, B Pe3yJbTaTe Yero >KUAKOCTh He
UPKYJIUPYET 4epe3 pajauarop, a IHUPKYIUPYeT MO MalloMy Kpyry, T.e. OT Hacoca B pyOaluky
OXJIAXKJCHUS M OOpaTHO K Hacocy, 4ro oOecreunBaeT OBICTPBIA MporpeB asuratens. [lpu
JTOCTIOKEHUH 1 JKUAKOCTH ONHM3KOM K 95 rpagycam TepMOCTaT aBTOMATHYECKHU MYTEM OTKPBITUS
OCHOBHOTO KJIallaHa U 3aKpbITUS NEPEyCKHOT0, HAMPaBJISIeT MOTOK KUJIKOCTH Yepe3 paauaTop, Tae
OHa MHTEHCHBHO oxjaxaaercs. IIpu mpomexyrounsix Temmeparypax (80-95°C) oxnaxnaroras
KHUJKOCTh MPOXOAUT dYepe3 o0a KiamaHa, 4YTO OOECleyuBaeT JABUTATENI0 ONTUMAaJIbHBIN
TeMIepaTypHblii pexxuM. CucremMa OXJIaXJEHUS COBPEMEHHBIX JIETKOBBIX —aBTOMOOWIEH
3anoJHsAeTCs XUAKOCThI0 Toconm A — 40 M He 3amepsaromieit 10 t Munyc 40°C u HCKITIOYArOIIeH
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oOpa3oBaHHWe HAKWUIU B cucTeMe. JKHUIKOCTh 3Ta KpalHE SJI0BUTA W TMPEACTABISIET COO0H cMech
STHUJICHTJINKOJIA nu HHCTHHHHpOBaHHOﬁ BOJIbI C IIOGaBHGHI/IeM aHTI/IKOppO3HI>'IHLIX nu
AQHTUBCIICHUBAIOIINX TPUCAIOK, 3aKUIIAOIIAs pU aTMOCchEepHOM JaBiieHnu okoio 108 rpamycos.

Jlexkuus Ned

Tema 4. Cmazounasn cucmema.
4.1 Hazna4yeHue, yCTPOiiCTBO, NPUHIMI PA0OTHI.

Cma3oyHas cucrema CIyXUT JUlsl [OABOJA Macja K TPYLIMMCS IMOBEPXHOCTAM JeTaneil
JBUTATENSI C LIEJIbI0 YMEHBILIECHUS NMOTEPh HA TPEHUE, OXJIAKIEHUS MX, OYUCTKH OT MPOAYKTOB
W3HALIMBAHUS, 3aMEJUICHNS U3HAILMBAHUA JIeTale U NpeJoXpaHeHus oT Koppo3uu. OHa BKIOYaeT
B ce0si: MACISHBINA MOJJI0H; MAacC/IsIHBIA HACOC C PEAYKIIMOHHBIM KIJIAlIAHOM M MaclIONPUEMHHUKOM;
MacIISTHBIA  (PUIIBTP; MacCIONPUBOBI (KaHAJIBl B TOJIOBKE W OJIOKE LWIMHIPOB, KOJECHYATOM U
pacrpeeIMTeTHOM BajlaX); 3aJMBHYIO TOPJOBHHY; yKa3aTellb YPOBHS Macliia, a TakKKe CHUCTEMY
BEHTWISIMKM KapTepa. CMma3ouHasi cUCTEMa OCHOBHBIX COBPEMEHHBIX JIETKOBBIX aBTOMOOMIIEH —
koMOuHHUpoBaHHas. [lonm pmaBmeHueM cMa3bIBalOTCA KOPEHHBIE W IMIATYHHBIE MOAUIUITHUKU
KOJIEHYaTOr0 BaJla, OMOPBI PacHpeesIuTENbHOIO Bajla U Ha HEKOTOPBIX IBUTATENsAX MOJIIMITHUKU
IIPUBOJIa MACJITHOTO M TOIUIMBHOI'O HACOCOB, & TaK € KOpOMBbICIA KianaHoB. OcTajabHbIE ETAlN
(UMIIMHAPHI, TOPIIHU C KOJbL[AMH, IOPIIHEBBIE MAJIbIbl, I€TAIN MEXaHU3Ma Ia30paclpeieeHus U
T.J.) CMa3bIBalOTCS MAaclOM, BBITEKAIOUIMM M3 3a30pOB U pa3OpbI3TUBAHUEM ABMKYIIUMUCS
netansiMu. PaGoumii mporiecc (HampuMep B OOJBIIMHCTBE JIETKOBBIX aBTOMOOWJIEH) MPOTEKaeT
CIIEAYIOIIMM 00pa3oM: Macio W3 MOJJOHA KapTepa HAcOCOM HArHEeTaeTcsl B IOJHONPOTOYHBIN
¢uiIbTp, U3 KOTOPOrO OHO MOJAETCSI B MarucTpajib (MaciolpoBOJ), OTKyAa IO MONEPEYHBIM
KaHajaM K MOJAIIMIHUKAM KOJIEHYaTOro U paclpelesMTENbHOIO BaJOB U Jajlee K APYruM TOYKaM
cMa3bIBaHMs (B 3aBHCHUMOCTH OT KOHCTPYKIMM JBUTaressi). BbIxoas mopa naBieHHEM U3 3a30pOB
MOJIIIMITHUKOB, Macjiao B (opMe Kamelb M MacCIsIHOIO TyMaHa CMa3blBae€T OCTajJbHbBIC JAETald
KPUBOIIMITHO-IIATYHHOTO W Ta30paclpeieuTeNIbHOIO0 MEXaHW3MOB. BeHTwidauus Kaprepa
JABUraTenss oOecrevyrBaeT OTCOC M3 KapTepa KapTepHBIX ra3oB W MapoB OEH3MHA BO BITYCKHOM
TpyOOINpPOBOJ IBUTATENs, YEM HCKJIIOYAET MOBBIIICHUE JABJICHUS B KapTepe M3-3a MPOHUKHOBEHMS
B HEro 0TpaboTaBIIUX I'a30B.

B npyrux nBurarensx pa®ouuii mpoIecc CMa304HOM CHCTEMbI MPOTEKAET MO Pa3IuYHbIM
cXeMmaM, BKITIOYAIOIUM: pajnaTop, GUIbTP TOHKONH OYMCTKH, BCIOMOTaTeIbHbIE MEXAHU3MBI U T. 1.

Jlexnmua Ne5
Tema 5. Cucmema numanus.
5.1 Ha3zna4yenue, ycTPOMCTBO M NIPHHIMI PA0OTHI.

Cuctema nutanus 6eHsuHoBoro /IBC ciayXuT uig XpaHeHHs TOIUIMBA, MOAAYH U OTYHCTKU
TOIUTMBA W BO3/yXa, IMPUTOTOBIICHUS] TOPIOYEH CMECH, COCTOSIIEH M3 MapoB TOIUIMBA M BO3IyXa
HY>KHOTO COCTaBa Ha Pa3HbIX peXUMax pabOThl JBUTATENS, TOJJa4d CMECH B MJIMHAPHI IBUTATEN,
OTBOJIa OTPaOOTABIIMX Ta30B W TIIYIICHHWE ITyMa MPH BBITyCKe MX HapyxXy. CHcTeMa MHUTaHUS
kapOroparopuoro JIBC Bkimrouaer B ceOsi: TOIUIMBHBIM 0ak, TOIUIMBHBIM Hacoc, KapOroparop,
BO3/lyXOOUYHCTUTEb, BIYCKHOII M BBIMYCKHOW TYypOONPOBOABI, CHCTEMY TIIyHIMTENCH mIyma,
TOILTUBOIIPOBO/IbI, yKa3aTelb YpPOBHSA TOIUIMBA C JAaTYMKOM M CUTHANIM3ALUEH W psaa Apyrux
3IIEMEHTOB.

OCHOBHBIM 3BEHOM, B cuUCTeMe NHTaHusi KapOropatopubeix JIBC, sBisercs kapOropatop,
paboTa KOTOpPOTO OCHOBaHAa Ha pa3HBIX peXUMax paboTel aBurarens. B 3aBucumoctu OT
COOTHOILICHHS TOIUIMBA M BO3JyXa roproyasi CMeChb MOXeT ObITh: HOpManbHOH (Ha 1 Kr. 6eH3uHa
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MpUXOAUTCA 15 Kr. BO31yXa, TEOPETUYECKHM HEOOXOIMMOTro JUIsl MOJIyYEHHs MOJHOTO CrOpaHUs
Oen3uHa), oOemHEéHHON (Ha 1 kr. OeH3mHa mpuxomutcs 15-17 kr. Bozmyxa), OemuHoit (Ha 1 Kr.
OceH3MHA NpuxoauTcs Oosee 17 kr. Bo3myxa), oboraménnon (Ha 1 kr. 6eH3uHa npuxoautcs 13-15
KT. Bo3yxa). CocTaB roproueii cMecH IpUHATO OLIEHUBATh KOA(P(PUIIMEHTOM N30BITKA BO3AYyXa «O,
MPEJICTAaBISIONIMM  COOOM  OTHOIIEHHE JCHCTBUTENBHOTO KOJIMYECTBA BO3JyXa B CMECH,
cojepkamied 1 Kr. TOINIMBa K TEOPETUYECKH HEOOXOIMMOMY €ro KOJMYECTBY JISi TOJIHOTO
cropanus (T.e. Kk 15 kr.). [l HOpManbHOU cMmecH o=1, mist 6oraroit o<l, 6exuoit o>1. Cnumkom
nepeoboramennbie (0=0.4 W MeHee) CMeCH YTPauMBalOT CIHOCOOHOCTh K BOCIUIAMEHEHHIO OT
ANEKTpUYecKOoi uckpbl. Hanbonbimeit ckopocThio cropanus obiamaroT cmecu ¢ 0=0,8-0,9, onu u
MO3BOJISIOT JBUTATENIO0 Pa3BHBATh MAKCHMAaJIbHYIO MOIIHOCTH. C HamOOIbIIEH SKOHOMHUYHOCTBHIO
IpU TOJHOW Harpy3ke paboTaioT aBurarenu npu o=l1,1, T.e. mpu HaJIUYUKM BO3AYyXa HECKOJIBKO
Oounbiie, yeM HeoOxonumo Teoperudecku. st pabotsl JIBC Ha pa3nuuHBIX pekuMax MpU CaMbIX
ONTUMAJIBHBIX PACX0JaX TOIUIMBA U COOTBETCTBUS TPEOOBAHUSAM SKOJIOTHH, HEOOXOAUMO UMETHh B
pa3Hoe BpEMsI TOPIOUYI0 CMECh pPA3IMYHOIO COCTaBa, 4YTO OOECHEYMBAETCA KOHCTPYKLIMEH H
perynupoBkoil kapOroparopa. Ha nBurarensix oTe4ecTBEHHBIX aBTOMOOWIIEH, B 3aBUCUMOCTH OT
pabounx 0O0BEMOB IMIMHIPOB (T.€. MOIHOCTH), YCTaHABIMBAIOT HECKOJIBKO MOJEIeH
kapOroparopoB. OnHAKO B OOJBIIMHCTBE CIIy4aeB BCE 3TU KapOOpaTOphl OTIMYAIOTCS APYT OT
Apyra JUIIb OTJASIFHBIMU MapaMeTpaMy TUIAHUPOBOYHBIX JaHHBIX. B OCHOBHOM Bce KapOrOpaTopsl
SMYJIbCUOHHOTO THUIIA C TMAaJalolIMM TIOTOKOM, JBYXKaMEpHBIE C IOCJIEOBATEIbHBIM WIH
napajyieIbHBIM ~ OTKPBITHEM  JIPOCCENIBHBIX ~ 3aclOHOK.  Takme  KapOwopaTtopbl  MMEIOT
cOamaHCHUPOBAaHHYIO TOIUIABKOBYIO KaMmepy, IOJOTPEB 30HBI JAPOCCEIbHOM 3aCIOHKH TEepBOil
KaMepbl Ha BBIXOJIC SMYJIbCUH U3 CHCTEMBI XOJOCTOTO XO/a, OJIOKMPOBKY BTOPOW KaMepbl MPH HE
MOJIHOCTBIO OTKPBITOM BO3IymIHOM 3acioHke. CoBpeMEHHBIH KapOHpaTop COCTOMT M3 JIBYX
KOPITYCHBIX JIETAJIEH: KOpIyca W KPBIIKH. B KPBIIIKE WMEIOTCS BXOJHBIE TOPJIOBHUHBI TIEPBOA U
BTOpPOI KaMmep, KOJIOJell JUIsl MPoXoda BO3AyXa K TJIaBHBIM BO3AYIIHBIM XHKJIepaM. B ropioBune
MePBOIl KaMephl YCTAaHABITUBACTCS BO3IYIITHAS 3aCJIOHKA. B KpBIIIKE yCTaHABINBAETCS MTOIBYATHIN
KJIanaH Mo/Iayyl TOIUIMBA, MOTUIABOK, TOIUTMBHBIA (QUIBTP, NATPyOOK ClMBa TOIUIMBA B 0ak. Mexay
KPBIIIKOW M KOPITYCOM KapOropaTopa ycTaHaBIIMBAeTCs YIUIOTHUTENbHAs MpOKIaaka. B kopryce
oTauThl  Oonbime AU(@y30pbl, B KOTOpPbIE BCTABJIAIOTCA Mallble, OTJIUTBIE 3a0/IHO C
paCTIBUTUTENSIMI  TJIABHBIX JO3HPYIOUINX CHCTEM. B KOpmyce WMEIOTCS KaHalbl JTHX CHCTEM,
CHCTEMBl XOJIOCTOTO XOJIa, NEpPEXOJHBIX CHCTEM, SKOHOMail3epa MOIIHOCTHBIX PEXHUMOB U
YCKOPHUTENBHOIO Hacoca. B kopryce ycTaHAaBIMBAIOTCS PacHbUIMTENN YCKOPUTEIBHOTO Hacoca C
[IAPUKOBBIM KJIAMIAHOM TOJIayMl TOILUIMBA, IJIaBHBIE TOTUIMBHBIC JKUKIEPHI U TJaBHBIC BO3AYIIHBIC
KHUKJIEPHl C SMYJbCHOHHBIMU TpyOKamH. B Kopryce ycTaHaBIHMBalOTCS JIPOCCEIbHBIE 3aCIOHKU
NEepBOIl U BTOPOW CMECUTENBHBIX KaMep KapOropaTopa.

DKoHOMHYHAs paboTa KapOropaTopa OOJBIIMHCTBA JIETKOBBIX aBTOMOOWJICH TaKOro THUIA B
COOTBETCTBUH C TPeOyeMbIM PEXKHUMOM pabOThl 0OECTIeYMBAETCS HECKOJIBKUMH YCTPOWCTBAMH H
CHUCTEMaMHU.

e [lyckogoe ycmpoticmeo o0OecTiedrBaeT MPUroTOBIEHNE O0raTol roprodeil cMecu Mpu
nycke xojomHoro apurarens. OHa BKIO4aeT B ce0s  BO3AYIIHYIO  3aCJIOHKY,
nuapparMeHHOE yCTPOUCTBO.

e Cucmema xon0cmoeo xo0a MPUTOTABIMBAET OOTaTyI0 TOPIOYYI0 CMECh HA XOJIO0CTOM
XOJIy IBUTATeNsl, 4eM 00eceunBaeTcs ero ycToiunBas padora.

e [1aguvie Oo3zupylowjue cucmemsl TIPUTOTABIMBAIOT TOPIOYYI0 CMECh Ha pexuMax
JPOCCEeTUPOBaHMs (Majible U CPEIHUE HATPY3KH JIBUTATENS), MPUYEM B OCHOBHOM paboTaer
mepBasi CMECHTENbHAas Kamepa, a JpOCCelibHas 3acioHKa BTOPOM KaMepbl HA4YMHAET
OTKpBIBAaThCS TOJIBKO TOTJa, KOT/a 3aciOHKa IMEpBOM YK€ OTKphITa Ha JIBE TPETU YIia
MIOJTHOTO OTKPBITHSL.

e DKoHOMAl3ep  MOWHOCMHBIX — pexcumog o0Ooramaer TOpIYYI0 CMeChb IMpH
3HAYUTEIBHOM OTKPBITHH JIPOCCENbHBIX 3aCIIOHOK, a TaK)K€ yCTpaHseT KojieOaHHsI cocTaBa
roproYeil CMecHu NpHU MyIbCAIlUN Pa3psHKEHUS HA BCACHIBAHUH.
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e DxoHocmam BKIIIOUAETCSl BO BTOPYIO CMECUTENIbHYIO KaMepy U BCTYIaeT B padoTy
IIPU TOJHOCTHIO OTKPBITHIX JPOCCENBHBIX 3aCIOHKaX Ha CKOPOCTHBIX PEKHMax OJIM3KUX K
MAaKCUMAaJIbHBIM U CITYKUT JIJISl TOJIYYE€HHS TIOJTHOM MOIIHOCTH JABUTATEIIA.

e [lepexoonvie cucmemvl nepeou u 6mopou kamep 00eCIeUNBAIOT TUIABHBIN MEPEXO0J C
OJTHOTO pekuMa paboThl IBUTATElNs HA IPYrol B MOMEHT Hauaja OTKPBITUS IPOCCEIbHOMN
3aCJIOHKH IEPBOIl KaMephbl, a 3aT€M U BTOPOH KaMepBhl.

Ha w™Hormx kapOroparopax HMEETCS JKOHOMAU3ep NpUHyoumenbHo20 Xxo0d, KOTOPBII
OTKJIFOUAET CUCTEMY XOJIOCTOrO XOJa Ha MPUHYAUTEILHOM XOJIOCTOM XOAY aBTOMOOUJIS (BO BpeMs
TOPMOKEHHSI aBTOMOOWJISI IBUTATEINIEM, ITPH JBHXKEHUH 101 YKIIOH, IPU NEPEKITIOUEHUH IIepeiay).

e [Ipusoo ynpasnenus kapbropamopom (ynpaBlieHUE APOCCEIbHBIMU U BO3TYLIHOM
3aCJIOHKaMH) — TPOCOBBIA. JlpoccenbHble 3aCIOHKM OTKPBIBAIOTCA IEJAbI0 B CajoOHE
KY30Ba, a BO3J1yIlIHasl — pYKOSITKOM, PacronoKeHHON 0ObIYHO 101 [TaHEIbI0 IPUOOpOB.

B nocnennue roapl 0T€YeCTBEHHBIE aBTOMOOMIIBHBIE 3aBOJbl HAYalld OCHAIIATH JIETKOBBIC
aBTOMOOWJIM JIBUTATEJSIMH C CHCTEMaMH HEMOCPEICTBEHHOTO BIYCKa TOIUIMBA C 3JIEKTPOHHBIM
ynpaBieHueM. [IpuMeHeHHe TakuxX ABHUraTesel MO3BOJSET TMOBBICUTh JUHAMHYECKHE KadyecTBa
aBTOMOOWJIS 33 CYeT 00Jiee BBICOKOW MOIIHOCTH, YKOHOMHTH 15-20% TOIIMBa MO CPaBHEHHUIO C
KapOIOpPaTOPHBIMU U BBINOJHATH TIOCTOSIHHO ~OXECTOYAIOIIMEeCS HOPMbI MO TOKCHYHOCTH
oTpaboTaBIMX ra3oB. B cucreMy MUTaHHS TaKUX JBHTATeNIel BXOMAT: O€H300aK, OCH30MPOBO/IBI,
ANEKTPOOEH30HACOC, TOIUIMBHBIC (DUIBTPHI, TOILTUBOMPOBOJA ABHUTATENsl, PETYJSATOpP AaBIICHUS
TOIUTMBA W JJIEKTPOMArHuTHbIE (OpcyHKH. Takas cuUCTeMa MUTAHHS JABHUTAaTesl 00ecreunBacT
nojayy HeoOXOIMMOT0o KOJIMYecTBa TOIUIMBA B LMIUHAPHI Ha Bcex pabouux pexumax. B
HACTOsIIee BPEeMsl Ha OTEYECTBEHHBIX aBTO3aBOJIaX MHTEHCHBHO BEAYTCS PabOTHI MO CO3/IaHUIO U
BHEPEHUIO 3(PPEKTUBHBIX CUCTEM HEHTpanu3aluu oTpadoTaBIIMX Ta3oB. HoBbIM aBTOMOOMIB
CTaHOBHUTCS Ha TPOM3BOJCTBO TOJBKO B TOM CIllydae, €CIH €ro KOHCTPYKIHS W PErYITHPOBKH
o0ecreynBaloT COOJIIOJIEHMEe HOPM IO TOKCHMYHOCTH Ha BcexX pexumax. OnHaKo 3arps3HeHue
OKpY’Kaloleld cpenbl 3aBUCHUT HE TOJIBKO OT 3aBOJCKOH TOTOBHOCTH aBTOMOOWIS, HO W B
3HAYUTENBbHOM CTENEHH OT €ro TEXHHYECKOTo COCTOSHHS BO BpeMs IKCIUTyaTanuu. Jlake menkue
HEHWCIPAaBHOCTH W HApPYIIEHHs] PETYJIMPOBOK TPUBOAAT K TMOBBIIIEHHOMY BBIOPOCY BPEIHBIX
TOKCHYHBIX BEILIECTB.

OCHOBHBIMH BHJIaMH TOIUIMBAa OTEUYECTBEHHBIX JIETKOBBIX aBTOMOOWJIEH SBIISETCS OCH3HH,
IJIaBHBIM TIOKa3aTejeM KOTOPOro SIBJSETCs JAETOHALMOHHAS CTOMKOCTb, KOTOpas XapaKTepusyercs
OKTaHOBBIM 4YHCIIOM. UeM OoJibllie YHCIIeHHAs! BEJTMYMHA OKTAHOBOTO YHCIIa B MapKe OCH3MHA, TEM
BBIIIE €TI0 JI€TOHAIMOHHAS CTOMKOCTb.

Jlemonayueit Ha3pIBaeTCsl cCaMOBOCINIaMEHEHHE OE€H30BO3YIIHONW CMECH, TOPEHHE KOTOPOI
npuoOperaeT B3pHIBHOM Xapakrep. B pesynbraTe JeTOHAMM CHUXKAETCS OSKOHOMHUYECKHE
MOKa3aTeNy JBHUTATeNs, YMEHBIIACTCS €r0 MOIIHOCTh, YXY/IIIAIOTCS TOKCHYECKHE TOKa3aTelu,
CHIDKAeTCs CPOK CIyXKObl M HaA&KHOCTh ABUratens u T.A. Jns aBToMoOwmiel B Hamiel cTpaHe
BBIITYCKAIOT OCH3WHBI Mapok A-76, AU-92, AU-93, AU-95, AU-98 np.. B mapkupoBke OykBa «A»
o0o03HayaeT, 4YTo OEH3MH aBTOMOOUIIbHBIHN, OykBa «HM» yKa3bIBaeT METO/ ONpEeNeHUs] OKTaHOBOTO
yrcna (uccienosarensckuii). [locie OyKB CTOMT OKTaHOBOE YHCIO, KOTOPOE XapaKTEpHU3yeT
CTOMKOCTh O€H3MHa NPOTHUB JeToHAlMH. Yem OoJbIIe OKTAaHOBOE YMCIO, TEM MEHbIIE €ro
CKJIOHHOCTh K JETOHAIIMM W TEM BBINIC JIOITyCKaeMasi CTETIeHb CXKATHS, C yYBEIHMUYECHHEM KOTOPOM
MOBBIIIAETCSI MOITHOCTh M YYYIIIaeTCs TOTTUBHASI SKOHOMUYHOCTh JIBUTaTEIsl.

Jlekuus Neb
5.2. CucreMa nuTAHUA JU3eJLHOro aAsurareiasa. Oomas cxema.

Cucrema nuTaHus Ou3eis COCTOMT M3 CHUCTEMbI NMUTAaHUSA TOIUIMBOM M CHCTEMbI ITUTaHMS
BO31yXoM. MlHOT/1a B OTAETBHYIO CUCTEMY BBIIEISIOT BBIITYCK OTPa0OTaBIIKUX Ia30B.
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B cucremy nuTaHus 4eTHIPEXTAKTHOTO TU3EIS BXOIAT TOIUIMBHBIN 0ak, QMIBTPHI TpyOoil 1
TOHKOH OYMCTKH TOIUIMBA, TOIUIMBOIOAKAYMBAIOIIMN HACOC, TOIUITMBOIPOBOMBI, (OPCYHKH,
TOIUTMBHBIN HACOC BBICOKOTO JABJICHUSI BMECTE C BCEPEKUMHBIM PETYIIATOPOM, BO3IyXOOUHCTUTEb
U Ipyrue npuOophl U ACTaNH.

PaccMoTpuM IyTh TOIUIMBA B CHCTEME TUTAHUS JTH3ETIS.

TormBo u3 6aka MO TOIJIMIPOBOAY IMOABOAMUTCS K TOIUIMBOIOAKAYMBAIOIIEMY HACOCY, OT
KOTOPOTO OHO MOJAETCsl 1O TOIUIMBONPOBOAY K (WIBTPY TOHKOH OYHMCTKM TOIUIMBA M IO
TOIUIMBOINIPOBOLY — K HAcoCy BBICOKOro aaBieHus. Hacoc mo TOIIMBOIPOBOAAM BBICOKOTO
JaBJICHUS TTOJIAeT TOIUIMBO B (POPCYHKU B COOTBETCTBHUU C MOPSIIKOM PAOOTHI IBUTATEIS.

He3aBucumo OT yrioBOHl CKOpPOCTM KOJEHYATOrO Baja JBUTaTels, B KaHajax Hacoca

TIOJIEp/KUBACTCA TOCTOSIHHOE faBienue Tommea 130-150 kH/m? (1,3-1,5 krc/cM?) BeneacTsue
pa0OThl MEPEenyCKHOro KJamaHa M okKuKiIepa GWIbTpa TOHKOM ouncTtku. TomimBo, He
UCTOJB30BAHHOE B HACOCE BBICOKOTO JaBIICHUS, 110 TOIUIMBOIIPOBOLY CIMBAeTcs B Oak.
TorumBonpoBoABl Cily’KaT JUlsl OTBoJA B Oak TOIUIMBA, MPOCOYMBILIETOCS MEXIY paclbUINTENIeM
(OpPCYHKH ¥ UTIIOH.

TornBo, MOCTOSHHO LMPKYJIUPYIOIEe B CHCTEME MUTaHMs, CHOCOOCTBYET OXJIaXKIACHUIO
TOJIOBKM TOIJIMBHOTO HAcOCa BBICOKOTO JABJICHHS W YJAJIEHUIO B 0aK TOIUIMBA U Iy3BIPHKOB
BO3/yXa, [IONABILEro B HETO.

[Io SPKOHOMHYHOCTH JH3€JIM 3HAYUTEIBHO TIPEBOCXOJISAT KapOIOpaTOpHBIE JBUTATEIN.
VienbHEI pacxoj TOINIMBA KapOIOPATOPHBIX OEH3MHOBBIX BHTateneil cocrapiser 83-107°-
98-10° /]I [220-260 r/(n.c-u)], a mu3eneit 60-10°- 75-10° r/JIx [160-200 1/(11.c-u)].

OCOOEHHOCTBIO JTU3eNsl SIBIIITCSl pasfelibHas Iojada BO3AyXa M TOIUIMBA B ILMIMHJIPBIL.
[Ipouecc cmeceobpazoBaHus IPOUCXOJUT ITOUYTH OJTHOBPEMEHHO C IIPOLIECCOM CrOPaHUS TOILIMBA.

Jns nuseneid MCHoNb3yroT Oojee JenieBble MO ce0ecTOMMOCTH, 4YeM OEH3UHBI, copTa
He(TAHBIX TOIUIMB (KEPOCHMHO-TA30MJIEBBIE U COJSIpOBBIE (Ppakuuu). B moxapHOM OTHOIIEHHUU
JM3EJIbHOE TOIUIMBO MEHEee OMacHO, YeM OCH3HH.

CornacHo CyIIECTBYIOIIUM CTaHIApTaM AW3ebHOE TOIUTUBO TIONYYAlOT JBYX BHJIOB: W3
manocepHucThix (I'OCT 4749-49) u cepuucteix (I'OCT 305-62) medreit. [lo atum 'OCTam
JU3eNIbHOE TOTUTMBO BhIyckaeTcs cinenyronmx mapok: A, 13, J1JI u JIC (TOCT 4749-49) u A, 3,
JIu C (T'OCT 305-62).

Apktuueckue TorumBa JIA W A TpenHa3HAyarOTCA NI OKCIUTyaTallud Ju3eledl Tpu
TemIreparype okpyxatomero Bozayxa Hwke munyc 30°C (JJA) u npu munyc 50°C u Boiue (A);
sumHue TorumBa /13 u 3 — npu Temmnepatype Bo3ayxa Beiie Munyc 30°C; nmetraue toruusa JJ1 u JI
— npu Temmeparype Bozayxa Boiie 0°C; JIC u C - cneuuanbHble JU3elbHBIE TOIIMBA. 3UMHUE U
JIETHUE TOTUIMBA Pa3JIMYaAIOTCs TIIaBHBIM 00pa30M TeMITepaTypoi 3aCThIBAHHUS.

KauecTBO nM3€MbHOTO TOIJIMBA OLICHUBAETCS UEMAHOB8bIM HuUcAOM. JM3eIbHOE TOIUIMBO
CPAaBHUBAIOT CO CMEChIO M3 JIByX TOIUIMB: LleTaHa M anbda-metunHadranuua. lleran obmamaer
MUHHMAaJIbHBIM TIEPHOJIOM 3ala3/bIBaHUSl BOCIUIAMEHEHHS, OOECIeUMBAeT MATKYIO paboTy
JABUraTens, W JUId HEro IeTaHOBOE YMCJIO YCIOBHO MpHHUMAOT paBHbIM 100. Anbda-
MeTHIHAQTAINH 00JIafaeT HAWOONBIIMM TEPHOAOM 3ala3[bIBaHUs BOCIUIAMEHEHUS (TPYyIHO
BOCIIJIAMEHSIETCSI) U BBI3bIBAET MKECTKYI0 DPa0OTy JBUTATENsl; €ro ILEeTaHOBOE YHUCIIO YCIOBHO
MPUHUMAIOT PaBHBIM HYNO. ECiy HCIBITRIBaEMOE NH3ETBHOE TOIUTMBO BENET Ce0si B OTHOIICHHUU
BOCIIJIAMEHSIEMOCTH Kak oObeMHas cMmech, cocrosimas u3 55% anbda-metunHadranuHa u 45%
LIETaHa, TO IETAHOBOE YMCJIO TAKOI'O TOIUIMBA PaBHO 45 U T.1I.

OT BS3KOCTH JU3EIBHOTO TOIUIMBA BO MHOT'OM 3aBHCUT pa3BHUBaeMasl JBUTaTeNIeM MOIIHOCTh
W COCTOSTHME TOIUIMBHOM ammapatrypbl (Hacoca W (OpPCYHOK), TaK KaK JI€Tajd TOTUIMBHOU
anmaparypbl CMasbIBalOTCS TOIUTMBOM. B 3aBHCHMOCTH OT TEeMIIEPAaTypHBIX YCIOBHH pabOTHI
JBUraTels CleAyeT IPUMEHATh TU3€eIbHOE TOMJIMBO COOTBETCTBYIOMIEH BSA3KOCTH.
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KOHTPOJIBHBIE BOITIPOCBI Ne2 (0euzamens)

1. Yro Ha3zwiBaeTcs TakToM B padbote JIBC?
1) DTO MEePHOAUYECKH TMOBTOPSIOMIUICS DSl MOCICI0BATEIbHBIX IPOIECCOB
MPOTEKAIINX B KAXKIOM [HUIUHAPE JBHUraTeNis, W OOYyCIaBIMBAIONIMKA IPEBpAICHUE
TEIJIOBOM YHEPTUH B MEXaHUYECKYIO padoTy;

2) OT0 yacTe pabodyero MMKIA, MPOXOJAIIAs 3a BpPEMsl JBM)KCHUS TTOPLIHS
(TouyHee JHMINA MOPIIHS) OT OJHOT0 KpailHEero MoyIoKeHUs! 10 IPYTroro;

3) Paccrostaue, mpoxogumoe nopirHem oT BMT no HMT (unu Hao6opoT);

4) O0BEM 0CBOOOKIEHHBIN JHUIIIEM TOPIIHS NPH €ro nepeMeniennn or BMT
1o HMT;

2. Kaxoii nBurarenp Ha3pIBatOT YETHIPEXTAKTHBIM?
B xoTopom pabounii MK coBeplaeTcs 3a:

1) OnuH 000pOT KOJIEHYATOTO BaJIa;
2) JIBa 060pOTa KOJIGHYATOTO BaJa;
3) Tpu 060poTa KOJIEHYATOro Baja;
4) YeTpipe 000pOTa KOJICHYATOIO BaJIa;
3. CIIY)KUT JUIi BOCHPUATHS JIABJICHUS Ta30B, BO3HHUKAIOIIUX

MEePUOAMYECKH B KaXJOM IIWIMHApPE, M MpeoOpa3oBaHus NPSIMOJIMHEHMHOrO BO3BpaTHO —
[IOCTYIATEIbHOIO JABMYKEHHUS IIOPILIHS BO BPALATEIbHOE IBUKEHUE KOJICHYATOI O Baja.

1) KpHBOIINITHO — IATyHHBIA MEXaHU3M;
2) MaxoBUK;

3) ["azopacnpeeTuTebHBIA MEXaHHU3M,
4) [Mopmiens;

4. Yto HaA3BIBAIOT JIUTPAKOM I[BI/Il"aTeJ'IH?

1) IIpocTpaHCcTBO HaJ JHUILEM IOPILHS, IPU €ro HaxoxaeHuu B BMT;

2) O0bEM 0CBOOOXKIEHHBIN AHUILEM MOPIIHS MPH ero nepemenieHud or BMT
10 HMT;

3) OTtHo1eHue noiaHoro o0bEMa HIUINHAPA K 00bEMY KaMephl CrOpaHus;

4) Cymma pabounx 00bEMOB Beex MINHIPOB JIBC BbIpaXkeHHas B JINTPaX;

5. Kak Ha3bIBaeTCs TakT, IPU KOTOPOM 00a KilamaHa 3aKpbIThl, O] TaBJICHHUEM CrOpaeMbIX
ra3oB nopiens asurareiast or BMT k HMT u npu nomonu maTyHa BpamaeT KojaeH4aTblid Bai?

1) TakT cxarus;

2) TakT Brycka,

3) TakT paciuupeHus;
4) TaxT BbIMyCKa;

6. Uto Ha3bIBa€TCS MOPSIKOM PabOTHI IBUTATENS?

1) CBoeBpeMeHHOE BOCIUIaMEHEHHE pabouell CMecH B KaXKJIOM IIHIIMH/IPE;

2) CBOEBpEeMEHHOE  3alOJHEHHE UWIMHAPOB TOpPIOYE CMechl0 U €€
BOCIIJIAMEHEHHE;

3) [ToceoBaTeIbHOCTh YEPEOBAHUS TAKTOB PACIIMPEHHS B  IIMIMHIpPAX
JIBUTATEIs;

4) [TocenoBaTeIbHOCTD YEPEIOBAHMS TAKTOB B KayKIOM IIMITMH]PE;
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7. Kakne ACTAJIW KPUBOUIUITHO- IIATYHHOI'O MEXaHU3Ma OTHOCATCA K HGHOI[BI/I}KHBIM?

1) [MopieHs;
2) Koenuatslii Bar;
3) MaxoBHUK;
4) ["omoBKa 0J10Ka;
8. Cucrema OXJIaXIECHUSI IBUTATENS CIYKUT IS ?
1) OxJnaxKieHust IBUTaTeIs;
2) OxnaxJIeHue TOTUTMBA M Maclia;
3) [loanepxanusi ONTUMATBHOTO PEKUMA JIBUTATEIS;
4) OxnaxxJIeHus Bo3ayxa B CAJIOHE aBTOMOOHJIS,

9. Ha mosHOCTBIO MPOrPETOM JBHTaTeIe TeMIIEpaTypa OXJIAKIAIOIIEH JKMIKOCTH IOJKHA
[OJIJIEP)KUBATLCS B HHTEPBAJIE ?
1) 40/90 rpaaycos C;
2) 60/100 rpamycos C;
3) 100/110 rpaaycos C;
4) 80/95 rpanycos C;

10. Kakue pyHKIIMH BBITIONHSAET TEPMOCTAT?

1) [TepexppiBaeT JOCTYI OXJIAXKIAMOMIEH )XUAKOCTH K pajuaTopy IpHU MpOrpeBe
XOJIOTHOTO JIBUTATENIS IIOCIIE ITyCKa;

2) [MoaximogaeT paguaTop TOCIE MNPOrpeBa OXJIAKIAIOIIEH >KUAKOCTH [0
ONpeEIEHHON TEMIIEPATYPHI;

3) BeinonHseT kakyto- 1100 OAHY M3 yKa3aHHBIX (YHKUUH B 3aBUCUMOCTH OT
MOJIENIN JIBUTATEIIS;

4) Beimonnsier 06e ykazaHHbBIX (QYHKIIMIA;

11. HpI/IMeHeHI/Ie B CHCTEME OXJIAXICHUSI <(OKECTKOM» BOJbI, conepmameﬁ OOJIBIIIOE

KOJIMYECTBO COJIEH, BEIET K ?
1) K o0pa3oBanuto Hakumu;
2) K neperpeBy aBuraterns;
3) K noBsIienuto kopposuw;
4) Ko BceMy Ha3BaHHOMY;,

12. Ha3oBuTe MapKy 3KCIUTyaTallMOHHOTO MaTepHalla 3aJINBAEMOT0 B CUCTEMY OXJIAXK/ICHHUS.

1) M-63/12-T'1; 3) Tocon-A40M;
2) AU-93; 4) «ToMmby;
13. [Ipu4mHO# eperpeBa ABUTATEINST MOXKET OBITh?
1) HenocraTouHoe KONMMYECTBO OXJIAKAAIOLIEH KUAKOCTU B CUCTEME;
2) HewncrpaBHOCTE JaTUMKa BBIKIFOUEHHUS dJIEKTPOBEHTUIIATOPA;
3) [TpoOykcoBka Uil OOPHIB PEMHSI IPUBO/Ia BEHTUIISITOPA;
4) Bce nepeuncnenHbie IpUYKHBIL,

14. TlprnunHON NepeoXIKACHHUS IBUTATEIISI MOXKET ObITh?

1) [ToHm>xeHue ypoBHS OXJIaXKIAIOIIEH KUJIKOCTH;
2) 3arpsizHeHue CepAICBUHBI PaIuaTopa;

3) HewucnpaBHOCTh TepMOCTaTa;

4) Bce nepeuncieHHble IPUYUHEL,

20



15. CMa3zouHas cuctema CIy>KUAT IS ?

1) [TogBoma mMacnma K TPYUIMMCS TOBEPXHOCTSM JETallell JBUraTels C LENbIo
YMEHBILICHHS TIOTEPh HA TPEHUE;

2) OxnaxeHNs TPYIUXCS AeTaleH U OYUCTKU UX OT MPOJYKTOB U3HALIMBAHUS;

3) 3ame yIeHNs N3HAIIUBAHUS JIeTalel ¥ IPEAOXPaHCHUS

4) Bceex nepeuncneHHBIX (DyHKINT;

16. Kakue noBepxHOCTH A€Tajlel U JeTalu CMa3bIBAIOTCS MO/ 1aBJIEHUEM?

1) ['uiB3sI;
2) [Ilefiku KOTBYATOTO BaJIA;
3) PacnipenenurensHbie 1IECTEPHH;
4) Kynauku pacrpenenuTenbHOTo Baja,
17. OTcoc ra3oB OCYIIECTBIISIETCS 33 CUET ?
1) JlaBieHus B UMIMH]IPAX;
2) JlaBieHus B BBITYCKHOU TpyOe;
3) Paspsixenus B BmyckHO# TpyOe;
4) Bcex Ha3BaHHBIX (aKTOB;

18. HpI/ILII/IHaMI/I CHMIKCHUS NABJICHUA Macjia B CUCTEMC MOT'YT OBITh ?

1) IIpuMeHeHne Maca yBEJIIMYEHHON BA3KOCTH;

2) 3arpsi3HeHUE MacIONPUBOJIOB;

3) YMeHbIIIEHHE KOJIMYECTBA Macia WIH €ro pa3KUKECHHUS;
4) Bce nepeuncnennsie GpakTopsl;

19. HazoBute MapKy 3KCIUTYaTallHOHHOT'O MaT€pHraJia 3aJIMBAEMOT'O B CMAa304YHYHO CI/ICTCMY?

1) Tocoux - A4OM;
2) M-12T1;
3) AUN-92;
4) «POCAV.
20. Cuctema nuTaHus IpelIHa3HaAYeHa s ?
1) XpaHeHus TOIINBA;
2) [Tonayn 1 OYUCTKH TOTIIMBA U BO3YXaQ,
3) [IpuroroBneHus roproueit CMeCH U To1auu e€ B IUJIUHAPHI IBUTATEIS,
4) BrimonHenue Bcex MepeynuciIeHHbIX (QYHKITUH.

21. Ckoabpko BO3J1yXa TCOPCTUYCCKU HCO6XOI[I/IMO U JOCTAaTOYHO IJIA MTOJIHOT'O CrOpaHusa 1xr.

Oeusuna?

aBToMOOMIIS?

1) 13xr;
2) 14kr;
3) 15xr;
4) 16xkr;
22. HazoBuTe MapKy OKCIUIyaTalldAOHHOTO MaTepHaja 3ajMBacMOro B TOIUIMBHBIA Oak
1) M-63/12-T'1;
2) AU-93;
3) «TOMby nmn «<POCA»;
4) Tocon - A40M,;
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23.1Ipu ucripaBHOM CUCTEME 3KUTAHUS 3aTPYIHEHHBIN MYCK XOJOAHOTO JBHUIaTEesl MOMXKET
OBITH BBI3BaH ?

1) [ToHM>keHHBIN YPOBEHB TOIUIMBA B MOILIABKOBOM KaMepe;
2) HewucnpaBHocTs GeH30HacoCa;

3) HeucnpaBHOCTh MpHBOAA BO3YILIHOM 3aCIIOHKH;

4) Bce nepeunciieHnbie hakTopsl;

24. KaxkoBbl BO3MOKHBIE MPUYMHBI U CHUYKEHHWE MOIIHOCTH JBHUTaTelsi MPOCTYIIMBAaHUE
«XJIONKOBY» B KapOropaTope?

1) Boraras cmecs;

2) He cooTBeTCcTBHE MapKu TOIUIMBA JAHHOMY JIBUTATEIO;
3) Bennas cmech;

4) Bce nepeuncnennsie GpakTopsl;

25. KakoBbl BO3MOJKHBIE INPUYMHBI IIEPErpPeBa U CHUKECHMS MOLIHOCTH JBUraTeNs IIpU
HAOJIOACHNHU YEPHOTO JIbIMA U «BBICTPEIIOBY U3 TIYIIUTENS?

1) He cooTBeTCTBHE MapKH TOILUIMBA JAHHOMY JIBUTATEIIO;
2) bennas cMecs;

3) Borarast cMech;

4) Bce nepeunciieHHbIe TPUYHHEL;
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Jlekmusa Ne7
PA3JEJI 2. 9JIEKTPOOBOPYJIOBAHUE.

B coBpemenHoMm aBromMoOuie psia (QyHKIMHA, HEOOXOTUMBIX IJIi €r0 HOPMAJIbHOW PaboOTHI,
OCYILLECTBIISETCS € IIOMOIIBIO SJIEKTPOIHEPTHH.

B anekrpoobopynoBaHue aBTOMOOWIISI BXOIAT MCTOYHUKH U MOTpeOuTenu Toka. K
MCTOYHHUKAM OTHOCSTCS aKKyMyJIATOpHas OaTapest 1 reHeparop. K norpeGureinsim — cucreMa Iycka;
cucrema 3axuranus, B JIBC ¢ BHemHuUM cMeceoOpa3oBaHHEM; CHUCTEMa OCBELICHHUS U
CUTHQJIN3ALMY;  KOHTPOJbHO-U3MEpPUTENbHbIE  HPUOOpBI;  NpHOOPHl  JTOMOJHUTEIBHOTO
o0opymoBaHUsI.

Ha oredyecTBeHHBIX aBTOMOOWIIAX, B OCHOBHOM, IIPUMEHSETCS OIHOIPOBOJHAs CEThb
(cymmapnast aimHa kotopoi jpocturaer 500 M.), BTOpBIM IMPOBOJOM SIBISIIOTCS METAJUIMUECKUE
JeTany aBTOMOOWIISA, Ha3blBaeMble KoprycoMm (Mmaccoif). Kak mpaBuiio, ais nutaHus npuOGopoB
ABTOMOOWMIIEHOTO 3JICKTPOOOOPYIOBAHUS HCITOJIB3YETCS MIOCTOSIHHBIN TOK HampspkeHueM 12 i 24
B. Ha oredecTBEeHHBIX JIETKOBBIX aBTOMOOWJISX BCE MOTPEOUTENH (IIEKTPONPHOOPHI) MUTAOTCA
[IOCTOSIHHBIM TOKOM HarpsbkeHueMm 12 B.

2.1. UCTOYHHMKH TOKA

Ha aBTOMOOWIISX &S THUTaHHUS TPHOOPOB AIICKTPOOOOPYIOBAHHS IPU HEpadOTAIOIIEM
JBUraTelie W ero paboTe Ha MalbIX 00OpPOTaxX MCIOJB3YETCS XUMHUYCCKUH HCTOYHHK TOKA —
aKKymyisaTopHas Oarapes, a npu pabore [IBC Ha cpemHuxX W BbImie 00OpoTax — TreHepaTop,
npeoOpasyonii MEeXaHWYEeCKyl0 SHEPruio, IOIy4aeMylo OT JIBUTATENs, B JIIEKTPUUYECKYIO U
MUTAIOUINI Bce MOTpeOUTENH (B T.4. U aKKYMYJIATOPHYIO OaTapero).

2.1.1. AkkymyJsiTopHasi 0aTapes

ABTOMOOWIIbHAS CcTapTEpHAas IBEHAIIATHBOJIBTHAS AKKyMYJSITOpHas OaTapesi COCTOHMT W3
IIECTH CBUHIIOBO-KMCJIOTHBIX JBYXBOJIBTOBBIX aKKyMYJIATOPOB, COEJIMHEHHBIX MEXAy CcoOoM
MOCTIeIOBATEIbHO ¥ pa3MEIIeHHBIX B 00meM Oake, BBIOJHEHHOM W3 KHCIOTOYMOPHOU
rtactMaccehbl. Kakapiil akkyMynsTop npeacTaBisieT co0oi cocy, 3amolHEHHBIN AIIEKTPOIIUTOM, B
KOTOPBIN OMYIIEHBI CBHHIIOBBIE 3JIEKTPOJBL. B pemeTky »mekTpoaoB (IIACTHH) BIIPECCOBBIBAIOT
aKTHUBHYIO Maccy. AKTUBHBIMU BEIECTBAMM 3apsDKEHHOIO aKKyMYJSATOpa SIBISIOTCA: JBYOKHCH
ceuHIa (PcO2) TEeMHO-KOPHYHEBOTO I[BETA HA MOJIOKHUTEILHOM 3JICKTPO/Ie; ry0uarhiii cBuHEI (Pe)
TEMHO-CEpOro 1IBeTa Ha OTPHUIATEIBHOM DJIEKTPO/E U BOJIHBINA pacTBOp cepHOi KucioTsl (H2SO4 +
H20) — 31eKTpoiuT, B KOTOPOM MOMEIIAIOTCS DJIEKTPOIbl. DICKTPOIUT CBUHIIOBO-KHUCIOTHOTO
aKKyMYJIITOpa TpeJcTaBiseT co0O0i pacTBOp XMUMMYECKHM YHMCTOW CEpHOM KHCIOTBI B BOJE.
[I10THOCTD AJEKTPOJIUTA, B 3aBUCHUMOCTH OT YCJIOBHUH IKCIUTyaTalluu, A0HKHA OBITh OT 1,25 r/em®
mo 1,31 r/em®.

B mpormecce paspsga MOHBI CEpPHOKUCIOTHOTO octatka (SOs) COSTUHSIOTCS CO CBHHIIOM
AJIEKTPOZIOB, 00pa3yloT Ha HHUX CEepHOKHUCIOTHBIN cBuHel (PeSO4), a moHBl Bomopona — ¢
KHCIIOPOIOM, KOTOPBII BBIJEISETCS Ha MOJIOKUTENBHON mactuHe u oopasyet Boay (H20). Takum
o0pazom, Tpu pa3psle aKKyMyJsiTopa pacxoayeTcs cepHas KHcIoTa W oOpasyeTcs Boja, B
pe3ybTaTe 4ero IIOTHOCTh JIEKTPOJIMTa YMEeHbIIaeTcs. B mporecce 3apsiia akkyMyasTopa TOK 1O
LeNH NPOTEKaeT B MPOTHBOINOJIOXKHOM HAaIMpPaBICHUM, M HOHBI BOJAOPOJA, OOpasyromuecs: B
pe3yabTaTe pacnaja BOJbl, B3aMMOJAEHCTBYIOT C CEPHOKHUCIBIM CBHHIIOM 3JIEKTpoAoB. Bomopon
(H2), coemmHssich C CEpHOKUCIBIM OCTaTKOM, oOpasyer cepHyto kucinoty (H2SOs), a Ha
OTPULIATENIBHBIX 3JIEKTPOAAaX BOCCTaHABIMBAETCA IyOuaThlii CBUHEN. Blaenstommiics M3 BOIbI
kuciopoxa (O2) coeanHsAETCS CO CBHHLIOM IOJIOKUTENBHBIX IIACTUH, 00pa3ysl IBYOKHUCh CBHHIIA
(P<O2), conepxanue BOAbI B AJIEKTPOJIUTE YMEHBILIAETCS, @ COAEPIKAHUE KUCIOThI YBEIINUUBAETCS, B
pe3yabTaTe 4ero INIOTHOCTh 3JIEKTPOJIUTA MOBbBIMAeTCs. [10 MIOTHOCTH 3JEKTPOIUTA ONPEACISIOT
CTENEHb 3apsUKEHHOCTH HaxOJsINEHcs B JKCIUTyaTalMu OaTaped. 3HaueHHE IJIOTHOCTH
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AJIEKTPOJIUTA B OKCIUTYaTUPYeMOW TIIOJHOCTBIO 3apsOKCHHOW aKKyMYJATOPHOM Oarapew yis
pa3IMYHBIX KIMMATHUYECKUX 30H CTpaHbl pa3jiudyHa, TaK Kak C YMEHBIICHHUEM IUIOTHOCTH
AJIEKTPOJIUTA MOBBINIACTCS TEMIIEpPAaTypa €ro 3amMep3aHusi, OJHAKO, YeM OOJIblIe IIOTHOCTh, TEM
MEHBIIIE, TIPH MPOYUX PABHBIX YCIOBHSIX, CPOK CIIYKObI OaTapeu.

Tak, mist roxHBIX paiioHoB PD (kynma otHocutcs u KpacHomapckuii Kpai) peKOMEHIyeTcCs
KpYIJIOTOJUYHO  HOJJEPXKUBAaTh  IUIOTHOCTb  JJIEKTPOJIMTA  IOJHOCTBIO  3apsDKEHHOM
aKKyMyIaTopHO# OGarapen — 1,25 r/cM®. B sToM cilyuae npu mpuBeneHHOH K 15° IIIOTHOCTB
JIEKTPOJINTA 3apsuKEeHHONM Ha 25% 6arapen Oymer coctaBnars 1,21 r/em® u Ha 50% - 1,17 r/em’.
Okcrutyatanus 0atapeu paspsbkeHHOU Oonee ueM Ha 50% 3ampeliieHa, Tak Kak oHa OBICTPO BbIiIET
U3 CTPOsl, TaKylo Oarapero cienyeT NOCTaBUTh Ha MOA3apsAIKy. B mporecce sKcrlyaTanuu HYKHO
CIIEIUTh HE TOJBKO 32 CTENEHBIO 3apsHKEHHOCTH aKKyMYJSTOPHOW OaTtapeu, HO M 3a YpOBHEM
NEKTPOJIUTA B KAXKIOM aKKyMYISATOpE, KOTOPBIA JOoDKeH ObiTh HAa 10 — 15 MM BbIIE KPOMKH
TUJIACTHH.

B 3aBucuMoOCTH OT THUMAa M MapKu aBTOMOOWISI MPUMEHSIOT Pa3jIudyHbIe aKKYMYIISITOPHbBIC
Oarapen. Hampumep, Ha OONBUIMHCTBE JIETKOBBIX aBTOMOOUIIEH MpPUMEHSETCS aKKyMyJIsSTOpHas
6arapest 6CT-55A, MapKupoBKa KOTOpoil 0003HayaeT: 6 — KOJIMIECTBO aKKyMYJISITOPOB B Oarapee,
CT — Oarapes crapTepHOro Tuma, 55 — eMKocTh Oarapen B ammep-dyacax (Au), A — oOo3HayaeT
MaTepua, U3 KOTOPOro celiaH Kopiyc 6aTapeu (OIUITPOTIHIICH ).

2.1.2. 'enepatop

Ha mnopaBnsromeM OOJBIIMHCTBE COBPEMEHHBIX aBTOMOOWIIEH NPUMEHSETCS TeHepaTop
IIEPEMEHHOI'0 TOKA, COCTOSIIIUI U3 CTaTopa C HEMOABM)KHOW OOMOTKOI, B KOTOPOM MHAYyLUpYETCs
nepeMeHHbIN (Tpex(da3Hblif) TOK, pOTOpa, CO3MAOIIETO TMOJBMKHOE MAarHUTHOE TOJIE;, KPBIIIEK
IIKMBA C BEHTWJIATOPOM; KOHTAKTHBIX KOJIEL; LIETOK; BBIIPSIMHUTEIBHOTO 0JIOKA; 3JEKTPOHHOTO
perynaropa HampsbkeHus. PoTop BpaiaeTcsi B JBYX IMIAPUKOBBIX MOJIIMITHUKAX, 3alpaBiIeHHbBIX
CMa3KOW Ha BeChb CpOK CIy)KObl reHeparopa. IlepeMeHHBIH TOK TeHepaTopa BBIIPIMIISETCS
(npeoOpa3yercd B TOCTOSHHBIN) JBYXIIOJIYHEPUOAHBIM TpeXx(a3HbIM  BBIIPIMUTENIEM C
MIOJIYIIPOBOJJHUKOBBIMM  TMOJJaMH, CMOHTHUPOBAaHHBIM Ha OJHOW M3 KphllleK TreHepatopa. Ha
reHepaTope 3aKpeIyieH y3€l, COCTOAIIMN W3 DIIEKTPOHHOIO pEryisiTopa HamnpsyKeHUus u
LIETKOIEPIKATES.

I'enepaTop ycTaHaBIMBaeTCs Ha CIELUAIbHOM KPOHIITEWHE JBUTraTells U NPUBOJIUTCS B
JeiicTBME OT IIKHMBAa KOJIGHYAaTOro Baja dYepe3 peMeHHyl nepeaauy. Pabora reneparopa
3aKJIIOYAeTCs B CJENYIOUIEM: NpPU BKJIIOYEHUU 3aKUTAHUS TOK OT aKKyMYJSTOpPHOH Oarapeu
MOCTYyIMaeT B OOMOTKY BO30YXIEHHs pOoTOpa. MarHMTHBIA MOTOK Bpallarolierocs poropa (mpu
paboTatoiieM JABHUraresne) IepeceKkaeT BHUTKM OOMOTOK CTaropa, M B HHUX HHIYLHPYETCS
MEPEMEHHBII TOK, KOTOPBIM 3aTeM BBIIPAMISETCS B BBIIPSAMHUTENbHOM Osioke. C yBelnMueHHEM
4acCTOTHl BpAIllEHWs pPOTOpAa HANpPsDKEHUE TeHeparopa BO3pacTaeT M Korjga mpeBsicuT 14 B,
PEryasaTOp HAPSHKEHUS 3alUPaeTcsi, U TOK yepe3 00OMOTKY BO30YKJ€HUS HE TIPOXOAUT, BCIESICTBUE
4Yero HamnpssKeHUE MaJaeT, 3aTeM PEeryisiTop OTIHpaeTcs M TOK CHOBa IOCTYMaeT B OOMOTKY
B030yxJeHus. Takum oOpa3oM, BbIpabaTblBaeMOE I'€HEPaTOpOM HaNpsHKEHHUE MOJIEPKUBACTCS B
npenenax 13,6 — 14,2 Bonbra. Korna nanpsbkeHue, BblpabaThiBaeMO€ T'€HEPATOPOM, CTAHOBHUTCS
Oousbllle HaNpsOKEHUs aKKyMYJIATOpHOW Oarapeu, TOK OT TeHepaTropa HJIeT Ha IMHUTaHHE BCeX
noTpeOuTeneil CUCTeMbI AIEKTPOOOOPYIOBAHNUS, BKIIOUAs U 3apsJIKy aKKyMYyJIATOpHOU Oatapeu, U
00MOTKY BO30Y>KJE€HHS CAMOI'0 TeHeparopa.
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Jlexkuus Ne8
2.2. [loTrpeduTeu 3JIeKTPO3IHEPTHH
2.2.1. CucreMa 3aKUraHus

B JIBC c BHemHUM cMeceoOpa3oBaHUEM BOCIUTAMEHEHHUE paboueii cMecu (roprodasi CMeCch U
OCTaTKHU OTPabOTaHHBIX I'a30B) MPOUCXOIUT IEKTPUUECKON UCKPOH, KOTOPYIO «BBIAAET)» CHCTEMa
3akuranus. CucremMa 3aXUraHusi CIYKUT JJIs BOCIIAaMEHEHHMS paboyeil cMecu B LMIMHAPAX
JBUTATENIs] B COOTBETCTBUU C TPUHATHIM MOPAIKOM (IIOCIEAOBATEIHLHOCTHIO YepeIOBAHUS
OJTHOMMEHHBIX TaKTOB, OOBIYHO, PA00YEro X0/1a, B Pa3IMYHBIX IIHIUHIPAX) U PEXKUMA €ro paboThl.
Hanpumep, y UeTBIpEeXTaKTHBIX JBHratesiied ¢ pSAHBIM  PACHOJIOKEHUEM  LUJIMHIPOB
(ycTaHaBiIMBaeMbIX Ha OOJIBIIMHCTBE OTEYECTBEHHBIX JIETKOBBIX aBTOMOOMUJIEH) TaKThl YEPEYIOTCS
yepe3 180° moBopoTa KOJIGHYaTOro Baja B mocienaoBaTesnbHOoCcTH 1-3-4-2. Takum o0paszom,
CHCTEMOW 3aKUTAaHUS HA3bIBACTCS COBOKYIMHOCTh HPUOOPOB M YCTPOWMCTB, O00ECTIEUMBAIOIIMX
BOCIUIaMeHeHue pabodeit cmecu B mmnuHApax [IBC, ¢ BHemHuM cmeceoOpa3oBaHuEM, B
COOTBETCTBHUH C MOPSAJIKOM U PEKUMOM pabOThI ABUTATENSL.

Jlo HenmaBHero BpeMeHHM Ha aBToMoOWIbHBIX JIBC nomuHHpoBana Tak HaszbIBaeMas
KOHTaKTHasi cuctema 3axuraHus. OHa BKIIOYaeT B ceOs: KaTYLIKYy 3a)KUTaHUsS, NPEpbIBATEIb-
pacnpeenuTeNb, COCTOSIIIUNA U3 MPEPhIBATENS TOKA HU3KOTO HANPSHKEHUS. U paclpe/ieuTeNs ToKa
BBICOKOI'O HANPSDKEHUS; CBEUYEH 3aKUraHus; BBIKIIOYATENS 3a)KUTAHUS; I[POBOJOB HU3KOTO U
BBICOKOTO HANpPsDKEHHUS; a TaKKe HCTOYHUKOB ToOKa. /[l mpeoOpa3oBaHUs TOKAa HHU3KOTO
Hanpsbkenus (12 B) B Tok Beicokoro Hanpspkenus (15000-30000 B), HeoOxoaumoro uist co3qaHus
HCKpPOBOTO pa3psifia MEXIy JJIEKTPOJAaMU CBEUYM 3aKUTAHMsS, CIYKUT KaTyllka 3axuranusa. OHa
MIpeJICTaBIsIeT COOOM 3JIEKTPUUECKU aBTOTpaHCPOPMATOpP C PAa30OMKHYTONH MAarHUTHOW LIETbIO.
Korna mo 0OMOTKe HU3KOTO HaNpsKEHUs MPOTEKAET IEKTPUUECKUNA TOK, TO BOKPYT HEe CO3aeTcs
MarHMTHoe mnosie. B TOT MOMeHT, korja mpephiBaTeilb PE3KO MPEphIBAET TOK, TO HcCYe3arollee
MarHuTHOE TOJIE MHAYLHUPYET TOK yXe B JIpyroil oOMOTKE (BBICOKOTO HampspKeHHus). 3a cyer
pasHUIBI B KOJMYECTBE BUTKOB OOMOTOK KaTymiku u3 Toka 12 B momyuaercs tok mo 30000 B,
KOTOPBIM 3aTEM paclpeAesInTeNb paclpeneseT no ceeyam nuinHapos JIBC B cooTBeTCTBUU € €T0
MOopsAAKOM paboThl. J[is mpenoTBpalleHus HCKPEHHS MeXAYy KOHTAKTaMH IpepbIBaTelsl U
YCKOpPEHHUsl Mpoliecca HCYE3HOBEHHs TOKa B IEPBHUYHOM OOMOTKE MapajuleIbHO KOHTAKTaM
IpephIBaTeNs MOACOEANHIETCS KOHAEHCATOp, KOTOPBIM criocoOCTBYET CBOEH pabOTOMN MOBBIIIEHUIO
HanpsDKEHUs TOKa BTOPUYHOM 00MOTKH. [ cO31aHMsI HCKPOBOTO NMPOMEXYTKa B KaMepe CropaHus
CITyXaT CBeuH 3akuranus. CBeua COCTOUT U3 METAJUIMUECKOT0 KOPITyca ¢ Hapy>KHOU pe3p0oi u 6o-
KOBBIM 3JIEKTPOJIOM; CEpJICYHUKA, MPEJCTABIAIONIEr0 CO0O0M KepaMHUYeCKUil H30JIATOp, BHYTPHU
KOTOpPOTO pa3MelleH LEHTPaJbHBIA AJIeKTpoa. B MOMEHT, Korja cBedya HaXOAMTCS MOJI BBICOKUM
HanpsDKeHHeM, Mexay sJiekTponamu (3azop 0,6 — 1 mMMm) co3maercss MCKpa, BOCIUIaMEHSOIIAs
pabouyio cmech. CBeuM, BBIIyCKaeMble OTE€UECTBEHHOW MPOMBINIIEHHOCTHIO, pa3paboTaHbl IS
KOHKPETHBIX THUIIOB aBTOMOOWJIBHBIX JBUTATeNleil M MMEIOT pa3inyHylo MapkupoBky (A11HT,
A17]1B, M8T, A14/IBP u ap.). B pabote HWKHSAS 4acTh TEIUIOBOTO KOHYyCa HM30JIATOpa JIOJDKHA
nmets Temneparypy 500 — 600 °C. IIpu MeHblIEM HarpeBe MEKTPOAbI CBEYH IOKPOIOTCS Harapom,
u cBeya Oyzaer paboraTh ¢ nepebosimu, a npu HarpeBe O6oiee 800 °C BO3HHMKAET Tak Ha3bIBaeMoe
KaJuifHOe 3akuraHue, Korjga paboyas CMeCh 3aKHUraeTcsi 3HAYMTEIbHO paHble TpedyemMoro
BpemeHHu. 11 B TOM, U B Apyrom ciyyae 3To oTpaxaercs Ha 3((HEeKTUBHOCTU pabOThl ABUTATEIs.
JABC pa3BuBaeT HauOOJBIIYI0O MOIIHOCTh M OOECIEYMBAET HAWBBICUIYIO 3KOHOMHUYHOCTH TOT/,
Korja cropanue palOodeldl cMecM B KaXJIOM IMIMHAPE 3aKaHUMBAaETCS TMpPU MOBOPOTE
COOTBETCTBYIOILIETO KpHBOLIMMA KojieHBasa Ha yron 10 — 15° mocne BepxHeW MepTBOM TOUKU
(BMT) npu pabodem takTe. B cBsi3u ¢ TeM, YTO €CIM CMECh MOHKEUb HE B CTPOTO OINPEACICHHBIN
MOMEHT, U C YYETOM TOT'0, YTO OHA CrOPAEcT B TEUEHHE HEKOTOPOTO BPEMEHH, €€ HY>KHO IOJIKUTATh
no noaxoxa nmopuwHA kK B.M.T. [losTroMy momada BBICOKOTO HAmNpsKEHHS Ha SJEKTPOAbl CBEUH
3aKUTraHus JOJDKHA IMPOUCXOJUTHh B KOHIIE aKTa C)KAaTHs, KOTAa NoplieHb He noxoaut a0 B.M.T.
Yron, Ha BEIWYMHY KOTOPOrO KpPHUBOIIMII KOJEHYaToro Baja He goxoaut no B.M.T. npu
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BOCIUIaMEHEHUU paboueil cMecu B KaMepe CropaHusl, Ha3bIBACTCsl YIJIOM OINEPEKEHUSI 3aKUTaHus, a
yroi, obecreuynBaronuii HanbOonpmyro MomHocTh [IBC W HauMMEHBIIHWN YAETBHBIA Pacxoj
TOIUIMBA, HA3bIBAETCS ONTHUMAJIBHBIM YIJIOM OINEPEeKEHHUs 3akuraHus. Ero uucieHHas BelnyuHa
3aBUCHUT OT 4acTOThl BpallleHHs KoJieHBaia, Harpy3ku Ha JIBC, copra mpuMeHsieMOro TOIUIMBA,
TEIJIOBOTO peXXMMa paboThl ABUTATENS U psaAa APyrux (HakTopoB U BapbUpyeT B mpenenax 4 — 45°.
Tak, Hampumep, yem OOJIbIIIE YAcTOTa BpAIIEHUs KOJEHBala, TeM Ooibiie TpeOyercs yroi
onepexeHus 3axuranus. Yem Oosbliie roproyell cMecu MOCTYNaeT B IWIMHIpP, TeM ObICcTpee
cropaer pabodasi cMecb W IOITOMY YIOJI ONEPEKEHHUS 3KUTaHUS HYKHO YMEHbBINATh, a HpPHU
nepexo/ie K MallbIM Harpy3kaMm M yYMEHBbUICHHEM MOoJa4yM roproyeil cMecu, pabodas cMech Oyzaer
Cropath MEJIEHHEE, U [TI03TOMY YTOJI OIEPEKEHUS 3aKUTaHUS CIETYET YBEIUYUTh.

B 3aBucumoctH OT THIa JBUTATENs IMEPBOHAYAIbHYIO YCTAaHOBKY VyIja ONEPEKEHUs
3QKUTaHMsI YCTAHABIMBAIOT II0JIOKEHUEM IIPEPBIBATENSA-PACIIPENEIUTENS COIJIACHO 3aBOJACKON
WHCTPYKLMU K JJAHHOMY KOHKPETHOMY JIBUTaTellt0. B 3aBUCHUMOCTH OT KayecTBa TOIUIMBA (C
pa3IMYHbIMM 3HAUYEHUSMU OKTAHOBOI'O YHMCJA) YroJl ONEPEKEHUS 3aKUTAHUS KOPPEKTUPYETCS
OKTaH-KOPPEeKTOpOoM. B 3aBUCHMMOCTH OT 4YacTOTHI BpalleHHs KojeHBasia mpu padore [IBC Ha
pPa3HbIX PEXHMMaxX YIoJl ONEPEXKEHHUsS 3aXKUTaHUs PEryJupyercss aBTOMATUYECKU IPU IMOMOIIU
LEHTPOOEIKHOTO pEryjsTopa IpephiBaTes-pacupenenurens. Takke aBTOMAaTHYECKH C ITOMOIIBIO
BAaKyyMHOI'O PETYJIATOPA ONEPEKEHUS 3aXKUTaHUS W3MEHSIETCS YroJl ONEPEXEHHs 3aXKUTraHus B
3aBHCHMOCTH OT Harpy3Ku JBUTATEsl.

Takum 00pa3oM, peasibHbIN YroJl OTEPEKEHUS 3AKUTAHUS CKIIAJBIBACTCS U3 YIIa HaYaJIbHOU
YCTAaHOBKM U YIJIOB, YCTAaHABIMBAEMBIX OKTAaH-KOPPEKTOPOM, ILIEHTPOOESKHBIM M BaKyyMHBIM
peryyisaTopamH.

N3menenne 3a3opa B KOHTakTax mpepbiBareis (onrtumanbHbiid 3a30p 0,35 — 0,45 mm)
MIPUBOJUT K YMEHBIICHUIO WM YBEJIMUCHUIO YIJla ONepekeHus 3axuranus. [loatomy npexnae yem
yCTaHaBJIMBATh YroJ ONEPEKEHUs 3aKUTaHUs, HEOOXOJMMO IPOBEPUTH M YCTAHOBHUTD 3a30p MEKIY
KOHTaKTaMU MpepbIBaTENsl B COOTBETCTBUU C PEKOMEHIAINSIMU 3aBO/1a-U3TOTOBUTEIIS.

Konmaxmmnaa unu, Kak ee ellle Ha3bIBaIOT, OaTapeiiHas cucTeMa 3a)XUraHus (Kaiaccuyveckas),
MpUMEHsIeMasi Ha aBTOMOOWIIBHBIX ABUTaTesXx ¢ 1925 romga, cpaBHUTENBHO MPOCTA, HO B CBS3H C
dbopcupoBaHUeM JBUTATeNell, YBETUYEHHMEM 4YacTOThl BpameHus u wmHapoB JIBC cramum
BBISIBJISITHCSl CYIIECTBEHHbBIE HEJOCTATKM ATOW CHCTEMBI: OBICTPO OOroparoT M H3HAIMBAIOTCA
KOHTAaKThl MIPEpPHIBATENs, TAK KaK 4epe3 HUX MPOXOJUT TOK 3HAUMTENIbHOM CHIIbI; YBEJIMYUBAETCA
3a30p MEXAYy KOHTAKTaMM IpephIBaTeNsl, a CIEA0BATEIbHO, U YroJjl ONEPEKEHUs 3aKUTraHus, YTO
CHIDKAET HaJIeKHOCTh pabOThl CHCTEMBI 3aKUTaHHS; PE3KO YMEHBIIIAETCsS BEIMYMHA TOKA B IEMHU
HU3KOTO HAaNpsKEHUs, BCJIEJICTBUE YEro CHUXKAETCS M TOK B IIEMM BBICOKOTO HaIPsHKEHUS,
BO3HHUKAIOT Mepebor ¢ BOCINIAMEHEHUEM pabouel cMecH; 3aTpy[aHsEeTCsl MyCK JIBUTATENs; ObICTPO
M3HAIIMBAIOTCS JETajIl NMPUBOJIa U aBTOMATHUYECKON PEryJIMpPOBKU yIJia ONEPEKEHUs 3aKUTaHUs U
KaK CJIEZICTBHE BCEX IMEPEUYHCICHHBIX MPUYMH, HAOMIOIAeTCsl CHM)KEHHUE SKOHOMHUYHOCTH M MOII-
Hoctu JIBC.

C nenplo yCTpaHEHUs YKa3aHHBIX HEJOCTATKOB U MOBBIIIEHUS HAJEKHOCTH U JOJITOBEYHOCTH
paboTel TPUOOPOB CHUCTEMBI 3aKUTaHHUSI Ha OOJIBIIMHCTBE COBPEMEHHBIX aBTOMOOMIIBHBIX
JIBUTATEJIEN B HACTOSIIEE BpEMs IPUMEHSIOT HOBBIE CUCTEMbI 3a)KUTaHUsl, HAUMHAsl OT KOHTAKTHO-
TPaH3UCTOPHOU JO KOMIUIEKCHON MHKpPOIPOLECCOPHON CHCTEM YIpaBieHHs] pabOTOW ABHUraress.
PaccMoTpuM HEKOTOPBIE U3 HUX.

Konmakmmno-mpan3zucmopnaa cuctemMa 3a)XMraHus, BKIIOYaeT B ce0s KpoMe MpephIBaTes-
pacnpenenuTensl U KaTyIIKU 3aKUTraHus (Kak U B «KJIACCHYECKOI») ellle MOJyNpOBOJIHUKOBBIM
YCUIIUTEIh-KOMMYTATOP, KOTOPBIM BKIIOYAETCS B IEMb MEXIY MEPBUYHONM OOMOTKOW KaTYIIKH
3aKUTaHUS U TpepbiBaTesnieM. B 3ToM ciydae depe3 KOHTAaKThl IpephIBATENs MPOXOTUT TOK
ynpasnenus (0,8 — 0.3A), uto nmpenoTBpalaeT MOoAropaHue KOHTakToB. Karymika 3akuranust 3Toi
CUCTEMBI, B OTJIMYME OT KATYIIKH 3aKUTAHMS «KJIACCHUYECKOI» MMEEeT MEHBIIee YHMCIO BUTKOB B
NEPBUYHON OOMOTKE U YBEIMUYCHHOE YHCIO BUTKOB BTOPHUYHOW OOMOTKH, a TIO3TOMY MOBBIIIACTCS
3HAYECHHE BBICOKOTO HaIpsDKEHUs He MeHee yeM Ha 25% u nocturaet 30 kB. IloBeiienue sHepruun
HCKPOBOTO pa3psiia CocoOCTBYeT Oosiee MOJTHOMY CTOpaHHIO Jaxke 0OeTHEHHOH paboueil cmecH,
obecrieunBaercst myck JIBC, ymydmmaeTcss mpeeMCTBEHHOCTh W ASKOHOMHUYHOCTh. OpHaKo W 3Ta
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cucTeMa UMEET pAJl CYIECTBEHHBIX HEJOCTAaTKOB M IJVIAaBHBIM M3 HUX — HAJIWYME IpephIBaTels C
KOHTaKTaMH.

B Hacrosimiee Bpemss Ha MHOTHMX ABTOMOOWISIX M OCOOEHHO Ha JIETKOBBIX, MPUMEHSIOT
0eCKOHMAKMHYI0 CUCHEMY 3AHCUSAHUA.

beckoHTakTHas cucTeMa 3a)KUraHUs UMEET Psijl CYIECTBEHHBIX IPEUMYIIECTB 10 CPABHEHUIO
C KOHTAaKTHO-TPAaH3UCTOPHOH U, TeM OoJiee, 10 CPAaBHEHUIO C «KJIACCHUECKOI» (KOHTAKTHOM). 31ech
Ha/IeKHOCTh 3HAYUTENIBHO IOBBIIIACTCA B CBA3M C OTCYTCTBHEM B HEM KOHTAaKTOB CO BCEMH HX
«IIpeJIeCTAMU» B IIpollecCce JKCIUTyaraluu. B OECKOHTAKTHBIX CHCTEMAax 3aKUTaHUsI MOMEHT
[I0JIa4l MCKPBI OINpPENeIIseTCs] MOMEHTOM MOAAaYM CUTHala, KOTOPBI BbIpaOaThiBaeT OECKOHTAKT-
HBIA JaTyuK. Ha oTeuecTBEeHHBIX aBTOMOOMIISIX B OCHOBHOM IPUMEHSIOTCSI MArHUTORJIEKTPUYECKHE
WIA TOJXYNPOBOJHUKOBBIE JATYMKH. B MHOTrONMJIMHAPOBBIX [BUTaTENsIX YHUCIO Map IOJIIOCOB
MarHura JaT4uka paBHO 4YHCIy LWIMHAPOB JBUTrATENs. SABnsisiICb  KOHCTPYKTHUBHBIM
YCOBEPLICHCTBOBAHUEM KOHTaKTHO-TPAH3UCTOPHOM CHCTEMBI 3aKUT'aHus, OECKOHTAKTHAsl CUCTEMA
BKJIIOYAET B ce0s: UCTOYHUKHU DJIEKTPUUECKOTO TOKA; 3aMOK 3a)KUTaHMS; JaTYUK-PacpeesInTeNb
3a)KUTaHUs, COCTOSIINN U3 OECKOHTAKTHOIO MUKPO3JIEKTPOHHOTO JaTYMKa U paclpeAeauTess ToKa
BBICOKOI'O HAIIPSDKEHHUS; 3JEKTPOHHBIM KOMMYTATOp; KaTYUIKy 3aKUTaHUs; CBEYM 3a)KUTaHUS;
IIPOBOJIa HU3KOT'O U BBICOKOT0 HampsipkeHusi. OCHOBHBIE y3/1bl OECKOHTAKTHON CHUCTEMBI 3aKUT'aHUs
W3rOTOBJIEHBl HACTOJIBKO HAJEXKHO, YTO B IMPOLECCE 3KCIUIyaTallUM MPAaKTHUYECKU HE TPeOyIoT
o0CITyKHBaHUS.

CoBepIICHCTBOBAHUEM  DJIEKTPOHHOM OECKOHTAKTHOM CHCTEMBI 3a)KUTAHUS — SBISETCS
MUKpOnpoyeccopuas cucmema 3aXKUTaHMs, BKIIOYAIOMAs B ceOs: CBEUM 3aKUTaHMs, KaTyILKY
3QKUTaHUSI BTOPOTO W TPEThETr0 IWIMHIAPOB; KaTYUIKy 3aKUTaHUs IEPBOTO M YETBEPTOro
LWINHAPOB; KOMMYTATOpP; KOJOJAKY IUarHOCTUKHU; BBIKIIOUATENb 3)KUTaHUS; MOHTAXHbIM OJIOK;
KOHTpOJIEp; AaTYUK TEMIEPATyphl; TaTUUK YIJIOBBIX UMITYJIbCOB; IaTYMK Hayaaa OTCUETOB U .

MHUKpONpOLECCOPHBIE CHCTEMbl 3aKUTaHUS OOBIYHO SBJSIOTCS COCTABHBIMM YacTAMHU
KOMIUIEKCHOM CHUCTEMBI yIIpaBJeHHs pabOTOM JBUTATES.

Hanpumep, Ha mnociegHux Mapkax oTedecTBeHHbIX aromoOmieil I'A3-3110 «Bomnra»
ycranaBnuBaercss asurarenb 3M3 — 4062.10. OCHOBHBIMH KOHCTPYKTUBHBIMH OCOOEHHOCTSIMU
asuratens 3M3 — 4062.10 sBisroTcs: BepxHee (B TOJIOBKE OJIOKA) pPACHONOXKEHHE JBYX
pacnpeeNuTeNbHbIX BaJIOB C YCTAHOBKOM 10 YEThIpE KialnaHa Ha IWIMHJP (IBYX BIYCKHBIX U JIBYX
BBIMTYCKHBIX), TOBBINIEHUE cTeneHu coxartusa a0 9,3 (Bmecto 8,2 Ha wmomene 402.10 —
KapOIOPAaTOPHOTro), 3a CYET KaMepPbl CTOPaHUs C LIEHTPAIbHBIM PACIIONOKEHUEM CBEUH, IPUMEHEHHE
CHCTEMBl paclpe/ielIeHHOro (I0OYepelHO B COOTBETCTBUU C MOPSAKOM palbOThl IMJIMHAPOB)
BIIPpICKA TOIMJMBA BO BIYCKHYIO TpyOy 3JIEKTPOMarHUTHbBIMM  (GOpPCyHKaMu (BMECTO
KapOIOpaTOpHOTO MUTaHMSA) M TJABHOE TO, YTO JBUTaTeldb CHAOXEH KOMIUIEKCHOW CHCTEeMOMH
yIpaBieHUs BOPbICKOM ToruinBa U 3axkuranus (KMCVY ]]).

OTH U Apyrue TEXHUUYECKUE PELIEHUS MO3BOJWIM 3HAUYUTEIBHO MOBBICUTH MaKCHUMAaJIbHYIO
MOIIHOCTh (TpuMepHO B 1,5 paza) u MakcCUMalbHBIN KPYTSIIUA MOMEHT, CHU3UTh PacXo]] TOIUIMBA
Y YMEHBIIUTh TOKCUYHOCTh OTPAa0OTABIINX Ia30B.

KommiekcHass ~ MUKpoIpolieccopHass — cUcTeMa  yhpaBieHHss — paboTod  JBurarens
npeJHa3HaueHa JJis BBIPAOOTKHM ONTHUMAJBHOTO COCTaBa paboyeil cMecH, MoJauu TOIUIMBA yepes
(GOpCyHKM B IIWJIMHIPHI JBUTATENs, a TAaKKE€ CBOEBPEMEHHOIO €ro BOCIUIAMEHEHHUS C Y4YETOM
ONTUMAJIFHOTO yIJIa ONEpPEeXEHUs 3aKuraHus. B cBoeill paboTe 3Ta cucreMa UCIONb3YyeT JaHHBIE,
MOJTyYeHHbIE OT JaTYUKOB CHUCTEMBI, U TPOTrPaMMBbI, 3aJI0KEHHOHM B mamsTH O10Ka ynpasieHus. B
cllydae BBIXOJIa U3 CTPOS OMPEEIIEHHBIX TaTYMKOB WM UX Lienel OJIOK yIpaBlIeHUs MEePEeXOaUT Ha
PEeXUM pabOThI, UCTIONB3YS JaHHbIE, 3aJI0KEHHbIE B ero namsaTH. [Ipu mepexone 610ka ynpaBieHus
B pPE3EpBHBIN pekuM B KoMOuHammm 3aropaercs curHaimzatop KMCVY]I. PaGorta cucremsl B
PE3EPBHOM PEKUME YXYAIIAET IPUEMHUCTOCTh, TOKCUYHOCTh U YBEIMUYMBAET PacXo/] TOIUIMBA, HO B
TO € BpeMs IO3BOJISET SKCIUIyaTallMl0 aBTOMOOWIS A0 MNPOBENEHHS KBaTH(DPULIMPOBAHHBIX
PEMOHTHBIX PaboT.
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2.2.2. Cuctema 3J1eKTPONyCKa JABUTaTeJIsl

Cucrema 3JIEKTpOIyCcKa IMpeaHa3HaueHa JUIs MpeaHus BpPAIICHUS KOJICHBAY JBUTATENS C
myckoBoi gactotor (st 6er3uHoBbix JIBC - 50-100 06/mMuH. — nns guzeneii — 150 — 250 06/muH.),
IpU KOTOPOW 00ECIeYnBalOTCs HEOOXOAMMBIC YCIIOBHS CMeceoOpa3oBaHMs, BOCIUIAMCHEHUS WU
roperusi pabodeit cmecu. B oOmeM Buae 3Ta cucTeMa COCTOMT U3 aKKyMYIJIATOPHOH Oartapeu,
crapTepa, CTapTepHOH 1ienu (BKJIFYATENIhb MAaCcChl, pelie BKIIIOUCHHS cTapTepa, npoBoaoB). Ctaprep
COCTOUT U3 3JICKTPOJIBUTATEIISI MIOCTOSHHOTO TOKA, B KOTOPOM OOMOTKA BO30YX/IECHUS COCTUHEHA
MOCJICIOBATEIBHO C OOMOTKOM SIKOPSI, YTO MO3BOJMT Pa3BUBATh HAMOOJBIIAN KPYTAIIUICS MOMEHT
IIpU MaJIOW 4acTOTE BpAIIEHHUs, TO €CTh Havaje Mycka JaBurartess. Ha mepeqHeM KoHIle Bajia sIKOps
cTapTepa yCTaHOBJICH INPHUBOJ, COCTOSIIMIA M3 POJIMKOBOW OOTOHHOW My(Thl M mectepHu. [Ipu
MOBOPOTE KJIF0Ya B 3aMKE 3aKUTaHus B MoJoxkeHue «CtapTep» TOK uepe3 pejie crapTepa moJaeTcs
OT aKKyMyJIATOpPHOW OaTaper B OOMOTKH TATOBOTO peJie CTapTepa, SKOPb pejie BTATUBACTCS U
MEPeABUraeT Yepe3 pelyar 0OroOHHYI0 My(Ty ¢ mecTepHel, KoTopas, TOBOPAYMBAsICh CO CTYIHIICH
Ha BUHTOBBIX IUIAIAX BXOJHT B 3allCIUICHUE C 3yOuaThIM BEHIIOM MaxOBHKa JBUTATENs. B KOHIE
CBOETO JIBIDKCHHS SKOPb TATOBOTO pelieé uYepe3 KOHTAKTHBIA TUCK COCIUHSET HaAIpPsSIMYIO
aKKyMYJIITODHYIO ~Oarapero ¢ OOMOTKaMHu 3JeKTpojaBHrareis craprepa. [lo oOMoTkam
anekTpoasuraresst npoxoaut Oonbmioi Tok (100 — 800 A) u skope yepe3 OOroHHYH My(Ty H
MaxXOBHUK IPOBOPAYMBACT KOJICHBAJI JBHUraTells, B pe3yJbTaTe 4Yero JBUTareib 3aBoautTcs. Korma
JBUTaTeNlb HAauWHAEeT paboTaTh, IIECTEPHS M CTYNUIA OOTOHHONH MY(THI BpAIAIOTCS HACTOJIBKO
OBICTPO, YTO POJHMKH BBITAJKUBAIOTCS B IMHUPOKYIHO YacTh OOOWMBI W KPYTSIIMH MOMEHT OT
JBUTATENSl HE TIepeaeTcs SKOpro craprepa. st mpeqoTBpameHus IpekIeBpPEeMEHHOTO BBIX0aa U3
CTpPOSI aKKYMYJISITOpa OaTtaper W y3J0B CUCTEMBI ITyCKa CTapTep CIeAyeT BKIIOYUTH He Ooliee Yyem
Ha 10 — 12 cexyna. [Ipu HEOOXOIMMOCTH MMOBTOPHO BKJIFOUUTH CTapTEP HEOOXOMMO C HHTEPBAJIOM
He menee 20 — 30 cekyH u He Oonee 3 pas3a MOAPSI.

2.2.3. KoHTpo.1bHO-U3MepHUTeIbHbIe TPUOOPBI

JUis TmpaBWIIBHOM OKCIUTyaTalliM aBTOMOOWJIEH Ha HUX YCTAHABIMBAaIOT KOHTPOJIBHO-
M3MEPUTENBbHBIE TPUOOPHI, KOTOPBIE TOJPA3NENAIOTCS Ha YKA3bIBAIONIUME W CUTHAIM3HUPYIOIIHE.
VYKa3pIBaroIue 3JIeKTpUUecKue MpUOOpbl OOBIYHO COCTOST U3 NMPUEMHHMKOB, PACIOIOKEHHBIX Ha
IIUTKE TMPUOOPOB M JIaTYWKOB, YCTAHOBJICHHBIX HAa COOTBETCTBYIOIIMX arperarax m MexaHH3Max
aBToMoOWIa. CuUrHanusupymomue mnpubopsl HHGOPMHUPYIOT BOAMUTENS (OOBIYHO CBETOBBIM
CUTHajIoM) 00 aBapuiHOM 3HAUYEHHWU H3MEpPSAEMOro mnapaMerpa. YI00CTBO NpPHUMEHEHUs
KOHTPOJIbHO-U3MEPUTENHLHOIO Mpubopa s 3aMepa He 3JIEKTPUYECKUX BEITUYMH 3aKII0YaeTcs B
TOM, YTO JaT4YHK (dJIEMEHT, pEarupyroImnii Ha H3MEpEeHHe KOHTPOIUPYEMOTO MapaMeTpa) CBS3aH C
yKaszaTeJeM JIMIIb 3JeKTPUUYECKUM MPUBOJOM, YTO MO3BOJSIET MX B3aUMHOE PACIOJIOKEHUE Ha
JTF000M PAaCCTOSIHUH OJINH OT APYToTo.

Ha aBTOMOOMISIX OOBIYHO YCTAHABIMBAIOT CIEAYIOIIHE KOHTPOJbHO-U3MEPHUTEIbHBIE
npUOOpPHI: yKa3aTelIl YPOBHS TOIUIMBA B 0ake; CIHIOMETPHI; TaXOMETPHI; YHOKOMETPHI; CUCTUNKU
NPOIIEHHOTO TYTH; TEMIIEPaTypbl OXJIAXAAIOLIEH >XUAKOCTH; JaBJI€HHWE Macia B CMa30uHOU
CHCTEME; aMIIepUCTP; BOJBTMETp W JAp. K CHrHamM3upyromuM mnpudopamM OTHOCST PSJ JaMIl
yCTaHABJIMBAaEMbIX Ha IIUTKE NPHOOPOB, KOTOpble HH(MOPMHUPYIOT BOAMUTENST 00 aBapuifHOM
3HAYeHUU u3MepseMoro mnapaMerpa. Jlarumku 3Tux npuOOpoB paboTalOT Kak BBIKIIOYATENH,
3aMBIKAIOIIUE TETh TPU OTPEACTICHHBIX YCIOBHAX. K HUM OTHOCSTCS: CHTHATIN3aTOPBI aBapUHHOTO
JaBlICHUs] Maciia, TEMIIEPaTyphl OXJAXKIAIOMIEH >KUAKOCTH, pe3epBa TOIUIMBA, MUHUMAIbHO
JOIyCTUMOI'O ypPOBHSI TOPMO3HOM KMJIKOCTH, BKJIIOYEHHUS CTOSHOYHOIO TOPMO3a, yKas3aTelen
MOBOPOTA, BKIIFOYCHHUS JAJIBHETO CBETA, OTCYTCTBHS 3apsAAHOIO TOKAa aKKyMYJISITOPHOM OaTapeu U T.
n. Kak mpaBuio, Bce KOHTPOJBHO-U3MEPUTENbHBIE NMPHOOpPHl HAXOJATCA Ha ILIUTKE HPUOOPOB
BonuTenedl. He nomyckaercs HauyMHATH WM TMPOJOJDKATh JBM)KEHHE, JO YCTpaHEHHUs He-
UCIPABHOCTH TPU CBEYEHUM JIIOOOH KpPAaCHOHM JIaMIIOYKM WIM IOJIOKEHMU CTPEJIKU yKa3arens B
KpPacHOM CEKTOpe IIKajbl Ha JF000M npudope, npu padoTaroieM JBUraTee.
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2.2.4. lIpuGopsbl OCBsIIEHUs] U CUTHAJIM3ANUH

OcBeTuTelbHAs M CBETO3BYKOBAs CHUTHAJbHAs ammapaTypa NpeaHa3HayeHa il OCBEUICHHS
nopory, nepenayn uHpopmamuu o rabapuTax aBTOMOOWIIS, MPEATIONAraeMbIMH UM COBEPIIAEMOM
MaHEBpE, TOPMOXKECHHUH, IBM)KCHUHU 3aJHUM XOJIOM, JUIS OCBEIIEHHsS HOMEPHOTO 3HaKa, KaOWHBI,
KOHTPOJIBHO-U3MEPHUTEIBHBIX MNPUOOPOB, OaraKHWKa, TMOJIKAMOTHOTO MPOCTpaHCTBA. [Ipubops
OCBEIICHUS BKJIIOYaloT B cebsi: dapbl (010K - dapsel), 3aaHue (GoHApPHU, JIaMITBl OCBEIICHHUS HO-
MEPHOTO 3HaKa, JIAMITBl OCBEIICHHUS CAJOHA AaBTOMOOWIIS, JIAMIy OCBEIICHHUS IOJKAIIOTHOTO
MPOCTPAHCTBA, JIAMIy OCBEIICHHS OarakHuka. Kaaplii cBeTOBOH TpPUOOpP COCTOMT H3 Tpex
OCHOBHBIX DJJIEMEHTOB: JIAMIIbI, OTpakaTelss © paccewBarelis. Jlamrbl OBIBAaIOT OJHO- U
IByXHHUTEBbIe. Kaxk/asi 1amia xapakTepu3yeTcss MOIIHOCTBIO, MOTPEOIIEeMON OT HCTOYHHKA TOKA U
pacroio’keHNeM HUTH HaKaia OTHOCUTEIBHO OCH U IIOKOJIS.

K mpubopam curHaimsanuu OTHOCATCS: TEPEJAHUE W 3aJHHUE yKa3aTedd IOBOPOTA, JIAMITBI
CTOIT-CUTHAJIOB, JIAMITHI BKJIFOUSHUS 33JHETO X0]1a, 3BYKOBBIC CUTHAIIBI.

2.2.5. lonoiHUTEeIbHOE 000pPY/10BAHME JIETKOBOT0 AaBTOMOOHJIS

Ha coBpeMeHHBIX aBTOMOOWISIX YCTaHABJIMBACTCS JIOTOJIHUTEIBFHOE O00O0pYIOBaHUE,
KOTOPOTO C Ka)KJbIM TOJIOM CTaHOBUTCS Bce Ooubiie U Oonbire. OHO BKIIIOYAET B CeOsl: OTOMUTEND
caJloHa aBTOMOOWJIS; OMBIBATEIM M OYHCTUTENH JIOOOBOTO M 3a/JHEr0 CTEKIa, paccemBarenu Qap;
YCTPOMCTBAa MOAOTPEBa CTEKJI, 3epKaja M CHICHBS, SJICKTPOMOABEMHHKH CTCKI W CHICHHU;
IMPUKYPUBATCIIN, PAAUOIIPUCMHUKU, TCIICBU30PbI; XOJOJUJIbHUKH, KOHAUIIUOHCPHI U T. 1.

Hapsiny ¢ paccMOTpeHHBIM paHee 3JICKTPOHHBIMH MTPUOOpaMH Ha COBPEMEHHBIX aBTOMOOMIISX
Bce OOJbIlIee paclpoCTpaHEHHE TONMYYaloT SJICKTPOHHBIE CHUCTEMBI C MHKPOIPOIECCOPAMH WU
MUKpo-OBM 111 ynpaBieHus mpolieccaMu, KOrjia He0OXO0JMMO YYUTHIBATh HECKOIBKO BIUSIOIIUX
Ha HHUX (AKTOPOB: CHCTEM OHJIEKTPOHHOIO YIIPaBJIEHHS BIPBICKMBAHHEM TOIIMBA (J1000T0),
perynupyst KOJTUYECTBO €ro M MOMEHT BIIPBICKMBAHMSI, CHCTEM YIPABICHHUS MEepPEeKII0YeHHEM
nepefad aHTUOJOKUPOBOUHOM cucteMbl TopmMo30B (ABC) m na. p. U stor mpomecc Oyner
MIPOJIOIKATHCS BIJIOTH J0 MOJHOW aBTOMATU3allUK HE TOJIBKO YIPaBICHUEM OTAEIbHBIX Y3JIOB, HO
¥ BCETO aBTOMOOWJISI B LIEJIOM.
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KOHTPOJIBHBIE BOITPOCHI Ne3 (31ekmpoobopydosanue)

1. Yro siBisieTCss KCTOYHUKOM TOKa IPU HepadoTaromeM JBuraresne?
1) I'enepatop;

2) Craprep;

3) AkkymynsaTopHas 6atapes;

4) Karyka 3a)KuraHus;

2. IIMOTHOCTB MOJHOCTHIO 3apsDKEHHOM aKKyMyssiTopHoW Oarapew (mpuBenénnas k 15°C) B
10kHOH 30He PO (1. Coun) JOIKHO OBITH?

1) 1,2 r/em®;

2) 1,25r/em?;

3) 1,3 r/em’;

4) 1,35 r/em’;

3. B mapkupoBke akkymyasTopaoii 6atapen 6 CT-55A, 55- sro....7

1) IpexaesbHBIA TOK B aMIiepax, OTIaBaeMOi MPH BKIOUYECHUH CTapTEPa;
2) Bpemst HenipepbIBHOM pabOThI, B CEKyHIaX MMPH BKIFOUSHUU CTApTEePa;
3) EmkocTs 6atapen B ammep-yacax (A.4.);

4) Macca OaTapeu B KHJIOTpaMMax;

4. Yto mnpencraBisieT COOOW BJICKTPOJIUT HCIOIB3YEMBIM B aKKyMYJISTOPHOW Oarapen
UCIOJIb3YeMOii Ha aBTOMOOMIIE?

1) PacTBop onpenenéHHO# TIOTHOCTH CEPHOM KUCIOTHI (I/CM°) B IUCTHILTHPOBAHHOMN BOJIE;

2) PacTBop onpenenéuHoit motHocTH (1/cM3) CONAHOI KHCTOTH B MCTHILTMPOBAHHOI BOJIE;

3) PacTBOp oOnpenenénHoi mIoTHOCTH (I/cM®) a30THOH KMCIOTHI, B TUCTHIUTMPOBAHHON BOJIE;

4) PactBop  OmpeAENEHHOW  IUIOTHOCTH (r/em®) KaJIbLMHUPOBAHHON  COABI B
JTUCTHIUTAPOBAHHON BOJE;

5. YpoBeHb AIEKTPOINTA B KAXKI0H aKKyMYJISITOPHOU OaTapen AOJKEH ObITh Ha.......... ?
1) 10-15 MM HIKE KPOMKH TLIACTHH;

2) Ha omHOM ypOBHE C BepXHEH KPOMKOH IJIACTHH;

3) 10-15 MM BbIlIIe KPOMKH ILJIACTHH;

4) BpoBeHb C HIDKHEH KPOMKOIM HAJIMBHOTO OTBEPCTHS;

6. Kakoe HampspkeHHe BbIpaOaThIBaeT HOPMAIbHO paloTaromias reHepaTOpHAas yCTaHOBKa
JIETKOBOT'O aBTOMOOMIISI?

1) 12,6 — 13,6 B;
2) 13,6 — 14,2 B;
3) 14,2 — 15,6 B;
4) 15,6 — 16,2 B;

7. YeM ocyIIecTBISIETCS KOHTPOJIb pab0TOCTIOCOOHOCTH FeHEPATOPHOM YCTaHOBKHU?
1) Amnepmerpom;

2) Bonet™meTpowm;

3) KoHTpo:pHOI 1amMIoii Ha IIMTKE PHOOPOB;

4) Bcemu nepeyrcaCHHBIME TPHOOpaMH;

8. Ilporu6 pemHs mpuBOAa TeHEepaTopa (BEHTUIIATOpPA) B Hanbosee OTHaIEHHON OT IIKUBOB
touke npu HakaTuu ycureM B 100 H (10 kre) moymkeH cocTaBisTh?

1) 0-5 mm; 3) 10-15 mm;

2) 5-10 mmM; 4) 15-20 mwm;
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9. I'enepaTop moj3apspKaeT aKKyMYISITOPHYIO OaTapero, Korja HalpshKeHHE Ha TeHepaTope
............... aKKyMYJIATOpHOM Oatapen?

1) Beliire HanpsKEHHUS;

2) Huxe HampspkeHus;

3) PaBHO HanpsHKEHUIO;

4) B nm1000M U3 TIEPEUYHCIICHHBIX CIIy4acs;

10. ITo moka3aH1IO aBTOMOOUIIBHOTO aMIIEPMETPA ONPENEIACTCH ......... ?
1) Cuna 3apsJHOTO TOKa;

2) Pesxum paboThl aKKyMYyJISITOpa;

3) Cuuia pa3psitHOro TOKa;

4) Bce niepeurcIeHHBIC TTapaMETPhl;

11. Kakoii nopsaok paOoTsl (I1OCJIEI0BATEIbHOCTh YEpPEAOBaHUSA OJHOMMEHHBIX TaKTOB B
pas3INYHbIX IWIMHApPaX  JBUraTess) OpPUHAT y  OONBIIMHCTBA  OTEYECTBEHHBIX
YEThIPEXIUIMH]IPOBBIX JBUTATENIEH JIETKOBBIX aBTOMOOUIIEH?

1) 1-2-3-4;

2) 4-3-2-1;

3) 1-3-4-2;

4) 1-4-2-3;

12. Ha paGotaromiem JBUTATEINE IEKTPUIECKHIA TOK K TOTPEOUTEINSIM TTOCTYIAET.......... ?
1) Bo Bcex city4asix TOJNBKO OT FeHepaTopa;

2) Bo Bcex cityuasix TOJIBKO OT aKKyMYJISITOPHOU OaTapew;

3) Ot reHeparopa, a Mpu ONpeeEHHBIX PeKUMaX OT aKKyMYJIATOPHOU Oarapew;

4) Bo Bcex ciydasix OT reHeparopa U akKyMYJIsITOpHO#M Oatapeu;

13. Bo wuszbexanuwe riyOOKOro paspsa aKKyMyJISATOPHOW OaTapen MpOJOKUTENIBHOCTD
HeNpepbIBHON pabOTHI cTapTepa He I0JIKHA MPEBHIATb.......7

1) 15 cek.;

2) 30 cexk.;

3) 60 cex.;

4) BpeMeHu, HEOOXOIUMOTO /IS ITYCKa JABUTATEIS;

14. Kakuwe mnpeumyliecTBa HMEET KOHTAKTHO-TPAH3MTHAS CHCTEMa 3a)KUTaHUS Tepel
KJIacCCUUeCKOU (KOHTAaKTHOM)?

1) Yeenuuusaercs D/IC, BeipabaThiBacMasi B KaTYIIKE 3KUTAHUS;

2) TloBeImaeTcst MOITHOCTH HCKPOBOT'O pa3psijia;

3) YBenuuuBaeTcs CpoK CITy>KOBI IpephIBATEIIS;

4) Bce nepeurcieHHbIC TTOKA3aTeH;

15. Kakoe u3 MepevyrCICeHHBIX YCTPOUCTB MPUMEHSETCS TOJBKO B OECKOHTAKTHOW CHCTEME
3aKUTaHus?

1) ToGaBOYHBIH pPE3UCTOP KATYIIKU 3aXKUTaHUS,

2) BakyymHblit perymnsrop;

3) I'enepaTop UMITYIBCOB;

4) OKTaH-KOPPEKTOP;

16. J{nst appexTrBHOI paboThl ABUraTesl HE0OX0AUMO YTOOBI HCKPOBOW pa3psl BO3HUKAT B
HHIMHAPE?

1) B koHIIe TakTa C:KaTHsI 10 TOX0/1a MOPIHs (IHuIIA mopiiHs) K BMT;

2) B KoHIIe TaKTa C)KaTHs, KOT/Ia MOPIICHb HaxoauTcst B BMT;
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3) B Hauaie Takra pabodero xoja mocie npoxoza mopiirxas BMT;
4) B oHOM M3 YKa3aHHBIX MOMEHTOB B 3aBHCUMOCTH OT PE)KUMa paOOThI JBUraTEIIs;

17. B xnaccuyeckoil (KOHTaKTHON) CUCTEME 3aKUTaHUS KOHJIEHCATOP MO3BOJISIET YMEHBIINUTD
HCKPEHUE MEX 1y KOHTAaKTaMM IIPepbIBaTeNs B CIEACTBHUM. ....... ?

1) YMeHbIIeHHE CHITbI TOKA, TIPOXOISIIETO MEX/1Y KOHTAaKTaMH;

2) 3apsija KOHAEHCATOpa B MOMEHT Pa3MbIKaHUsI KOHTaKTOB;

3) YMeHbIICHUS] CAMOMHIYKIIUH B TICPBHYHON OOMOTKE KaTyIIKU 3a)KUT aHHS;

4) Pa3psia KOHAEHCATOpa B MOMEHT Pa3MbIKaHUsI KOHTAKTOB;

18. O6pazoBaHue UCKPOBOTO pa3psiaa medcoy IEKTPOJAMU CBEYU IPOUCXOIHT. .....”7
1) HemocpeicTBEHHO mepe]t pa3MbIKaHHEM KOHTAKTOB IPEPhIBATEIIS;

2) B MOMEHT pa3MbIKaHUsI KOHTAKTOB;

3) B MOMEHT 3aMbIKaHHsI KOHTAKTOB,;

4) B TedyeHHH BPEMEHU 3aMKHYTOTO COCTOSHHSI KOHTAKTOB;

19. Kakue morpeOUTEIM BO BCEX CIydYasX IOJIYYarOT TOK TOJIBKO OT aKKyMYJISITOPHOI
Oarapeu?

1) 3ByKOBBIC CHTHAJIBL;

2) IIpubops! ocBelICHUS;

3) Craprep;

4) Bce niepeurcIIeHHBIC;

20. Tlpu oOTCYTCTBMHM JHAarHOCTHYECKOTO OOOPYJIOBaHUS MPABHIBHOCTh PETYIUPOBKU
MOMEHTA 3aKUTaHHsI IPOBepsIeTCs?

1) Io npoIOHKUTETHHOCTH BPEMEHH 3aITyCKa IBUTATEIIS;

2) HabaroieHreM 3a HHTEHCHBHOCTBIO MIPOTPEBA JABUTATEIS TTOCIE MYCKa,;

3) IlpocnymBanueM JABUraTeis MpU JABHKCHUH aBTOMOOWIIS B OMPENCIEHHOM CKOPOCTHOM
peXHUME;

4) Wcnionb30BaHue 0000 M3 YKa3aHHBIX CITIOCOOOB;

21. Kakoii 3a30p yCTaHaBIHUBACTCSA MEKIY DJCKTPOIaMHU CBEUH 3aKUTaAHUS?
1) 0,2 - 0,6 mm;

2) 0,4 -1 mm;

3)1-1,4mm;

4)1,4-1,8 mm;

22. Kakoif 3a30p yCTaHAaBIMBAeTCSI MEXAYy KOHTAaKTaMU NpephBaTens (B TOH CHCTeMe
3a)KUTaHus, 1€ OHU UMEIoTCs)?

1) 0,15-0,25;

2) 0,25-0,35;

3) 0,35-0,45;

4) 0,45-0,55;

23. Kakoe mnpenMyiiecTBO HMMeeT OECKOHTAKTHas CUCTeMa 3aXXUTaHWsS B CPaBHEHUH C
KOHTaKTHOM (KJIaCCHUECKOU, KOHTAaKTHO-TPAH3UCTOPHOM )?

1) IoBelmraercs HaAEKHOCTD;

2) YyudrraeTcs 3amyCcK XOJO0HOTO JIBUTaTes;

3) VayuimaeTcs mMojHOTa CropaHus TOTLINBA,

4) Yy4urarorcst BCe MepeYrcacHHbIE (PaKTOPBI;

24. TlpuunHOM OTCYTCTBHS CBeTa B (hape MOKET OBITH?

1) Hapyrirenust KOHTaKTa ¢ «Maccom»; 3) Ileperopanvie mpeaOXpaHUTEIS;

2) Ileperopanre HUTH JIAMITBI, 4) JIro0as u3 mepeunCICHHBIX TPUYHH,
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25. Ecnmm mapkupoBKa TIOJNIOCOB aKKyMYJISITOPHOM OaTaped OTCYTCTBYET WM IUIOXO
pa3nuynMa, IOJISIPHOCTH BBIBOJIA ONIPEICIIAETCS ... ... ?

1) ITo BeIcOTE MITHIPEH (BBIBOIOB), IPUYEM IITHIPH (-) KMECT OOJIBIIYIO BBICOTY;

2) I1o uBeTy MOMOCHBIX IITHIPEH, MPUYEM MITHIPH(-) UMeeT OoJiee TEMHBIN 1IBET;

3) ITo dhopme TIPS, TPUUEM IITHIPH (-) KMEET HIITUHIPUIECKYIO HOpMY;

4) o auaMeTpy MOJFOCHBIX MITHIPEH, MPUUEM MITHIPH (-) TOHBIIIE MITHIPS (+);
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Jlekmusa Ne9
PA3JIEJI 3. TPAHCMUCCUA

TpancMuccus city>kut Juisl iepefadu KpyTALIEro MOMEHTA OT JABUraTels K BEAYIIMM KoJiécam
(IBIKUTENSIM) M WM3MEHEHHUsS €ro MO BeIMYMHE W HANpaBICHHUIO B 3aBUCHUMOCTH OT YCIOBHUH U
TpeOoBanuii nBmkeHus. OOmas cxema TPAaHCMUCCHH OIpPEIENeTCs] KOMIIOHOBKOW aBTOMOOMIIS,
YHCIIOM U PACIOIO0XKEHUEM BEIYILIUX MOCTOB, BUJIOM TPAHCMUCCHH.

K y3nam u arperaram TpaHcMHcCUHU B OOLIEM CITy4ae OTHOCSTCS:

o CremnJjeHue;

e KopoOxka nepenau;

e ['nmaBHas nepenaya;

o Jluddepennma;

e [IpuBOJHBIE BaJIBI — IIOJYOCH;

Jlis 7erkoBbIX aBTOMOOWJIEH MO pPaclONOXKEHHIO CHJIOBOTO arperata M BEAYIIEro MOcCTa
XapaKTepHBI CIEIYIOINE KOMIOHOBOYHbBIE CXEMBI:

1. Knaccuueckaa cxema. CuiioBOI arperar pacnoJjio’KeH BIEpeau, BEAYIINl MOCT — 3a/lHUH,
€ro MPUBOJ OCYIIECTBISIETCA Yepe3 KapJaHHbIe Bajlbl U II1aBHYIO repenady ¢ AuddepeHnaioM.

2. Ilepeonenpueoonasn cxema. JIBurarens, creruieHne, Kopooka mepenad u nuddepernuan
PacmosIoKeHbl BIEPEH, MOMEPEUHO WM MPOJI0JILHO OCEBOM TMHUM aBTOMOOWI. Beaymmumii moct —
IepeaHUN.

3. Cxema ¢ 3a0num pacnonoixcenuem oguzameins. JIBurarenb, ClieIUICHHE, KOpoOKa nepead,
rJaBHas mepenaya W AudQepeHnran pacrloNoXeHbl C33aad, MPOJOIbHO WM TOMEPEYHO
OTHOCHUTEJIBHO OCEBOI IMHUM aBTOMOOWMIISL. BEAYILUI MOCT — 3a/IHUH.

4. Ilonnonpueoonas cxema. Y TakKuxX aBTOMOOWJIEH TPAaHCMHCCHSI COCTOUT W3: CIICTUICHHS,
KOpOOKH Iepenad, pa3laTOYHON KOpOOKHM, KapJaHHOH M TIi1aBHOM mepenaud, auddepeHnuana u
MOJTYOCEH.

Knaccuyeckas KOMIOHOBKa aBTOMOOWJI B HENAlIEKOM IMPOLUIOM HMMeENa OuYeHb IIUPOKOE
pacnpoctpanenue. OHAKO B HACTOsIIEE BpeMs Takash KOMIIOHOBKA MPUMEHSETCS Ha aBTOMOOMIISX
rJIaBHBIM 00pa3oM cpenHero u 6onpioro kiaaccoB (I'A3- 3102, 3UJI- 4104 u ap.). Takue MammHbI
MMEIOT 3HAYUTEIbHYIO Maccy, AJIUHY, IPOCTOPHBIM MACCa)KUPCKUM CalloOH, 00BEMHUCTBIE MOTOPHBIE
u OaraxkHble oTceku. Kpome Toro, oHu cocToAT M3 OOJBIIOrO YKCaa JeTaleil U y3JI0B M MO3TOMY
CTOSAIT OTHOCUTEINILHO JI0POTO.

JlerkoBble aBTOMOOWJIM C TEPETHENPUBOJHON KOMIIOHOBKOW HMEIOT pAJ  TaKuX
MPEUMYIIECTB, KOTOpbIE MO3BOJIMIM 3THUM aBTOMOOWISIM 3aHSTh JOMUHHPYIOILIEE IOJOXKEHUE B
aBTOMOOMJIECTPOECHUH JIETKOBBIX aBTOMOOMIIEH.

[Ipumenenue mnpuBOoAa Ha IMepenHUe Koji€ca o0OecrneynBaeT XOPOUIYI0 YCTOWYHUBOCTh
aBTOMOOWJIL OT OOKOBOIO 3aHOCAa U 0OECHEUMBACT XOPOIIYIO YIPABISIEMOCTh, MAHEBPEHHOCTh Ha
CKOJIB3KUX Joporax. ['JTaBHBIM 3JIEeMEHTOM O€30MacHOCTH Ha MepeaHENPUBOIHBIX aBTOMOOMIISX
ABISICTCA JBYXKOHTYPHBI MpHUBOJA pPabOYMX TOPMO3HBIX CHCTEM C JAMAarOHaJIbHOW CXeMOM
TpyOONPOBOJOM M ABYXKOHTYPHBIN PETYISTOP AAaBICHUSI TOPMO3HOU JKUIAKOCTU B IPUBOJE 33 THUX
TOPMO3HBIX MEXaHH3MOB 00ecleunBaloT coxpaHeHue 3¢dekTuBHOCTH TopMOoKeHus 10 50% nanee
IIPU BBIXOJIE U3 CTPOSI OJHOTO U3 KOHTYPOB.

JIOCTOMHCTBaMU NEPEAHENPUBOAHBIX ABTOMOOWIEH TaKXke SABISAIOTCS: Oojiee BBICOKAs
SKOHOMHUYHOCTb, OOYCJIOBJIEHHAs YMEHBIICHHEM a3pOJMHAMUYECKOIO COIMNPOTHUBIICHUS Ky30Ba,
CHIDKEHHSI MAaCChl aBTOMOOMJISL M ITOTEPh B TPAHCMUCCUU Ha MIepeaayy KpyTALIEro MOMEHTA U Jp.

[IpuBenéHHbIE, TOJBKO CaMble TJIaBHBIE NMPEUMYIIECTBA MEPEeIHENPUBOIHBIX aBTOMOOMIIEH, a
TaKXe UX OTHOCUTENIbHO OoJiee HU3Kas CTOMMOCTb M3TOTOBJICHUS, TO3BOJISIIOT CAENATh BBIBOJ, YTO
JUISI MacCOBOTO TOTpeOUTENs B OKalieM OyIylIeM IOJABIISIONIeM OOJBITHHCTBE OyIyT
BBIIYCKAaTh HMEHHO TaKHe aBTOMOOWIIH.

JlerkoBble aBTOMOOWJIM C 3aJHUM PACIOJIOKEHUEM JIBUTATENS («3alOpOKEI») IO PALY
MPUYKH OOJIBIIOTO PACIPOCTPAHEHUS HE TOTYIHIIH.
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[TonHONpPUBOHBIE JIETKOBBIE AaBTOMOOMJIM B HAcTOslIee BpeMsl IOJydaloT BcE Oouiblie
pacmpocTpaHeHHe, TaK KaKk OHHM OOJQJal0T BBICOKOW MPOXOJUMOCTBIO, YCTOWYHMBOCTHIO,
0€301MaCHOCTbHIO B IBH)KEHUU U PSAIOM JAPYTUX IIEHHBIX CBOMCTB.

[Ipu ABWOKCHUH AaBTOMOOWJISI, KPYTSIIUNACA MOMEHT IBUTATENs 4Yepe3 MEXaHHW3MBbI M Y3JIbI
TPAaHCMHMCCHUU TEPENaloTCs BEAYIIMM KojiécaM, KOTOpbIe B JIaHHOM cllydyae Kpome orop, (a B
HEKOTOPBIX W HAIMpPABISIOMIUX YCTPOWCTB) BBHITIONHSIOT (DYHKIHUU «IBWKHTEIsD». KpyTsmmii
MOMEHT Ha BEIyIIMX KoJEcax 3aBUCUT OT IEPEIaTOYHOTO YHUCIIa TPAHCMHUCCHH, KOTOPOE PaHO
OTHOILIEHHUIO YTJIOBOM CKOPOCTH KOJEHYATOrO Baja JBUTATENIsl K YIJIOBOM CKOPOCTH BEAYIIMX
kon€c. Pa3nenuB KpyTsAmmii MOMEHT, MOJABEACHHBIM K BEOyLIMM KojiécaM, Ha paJuyc Kolieca,
MOJIYYUM CUJY TATH, KOTOpasi B JBMXKEHUHU, MIPU B3aUMOJICUCTBUH KOJIECA «IBUKUTEIS» C IOPOroi
CTpEMUTCS Kak Obl «OTOPOCHT» JOpOry Hazal, HO, BCTpedas ¢ €€ CTOPOHBI PEaKIHI0
(IpOTHBOJICHCTBHUE), KOJIECO Yepe3 OCh U MEXaHU3MbI MOJABECKU TOJIKACT Ky30B, Olaromaps demy
aBTOMOOMIIb ABUraercs. OJHaKO MPH JBUKEHUHM BO3HUKAIOT CHIIBI COMPOTHUBIICHUS MOABEMY, CUila
COMPOTHUBIICHUIO Pa3roHy W Jp. ABTOMOOW/IbHAS IIMHA COMPHKACAETCS C JOPOroM HE B OJHOU
TOYKE, a OMNpeneiEHHON IUIOMAapi0 KOoHTakTa. Cuila CIeIIeHUs Kojieca ¢ MOKPBITUEM JOPOTH
JCHCTBYET 10 BCEH IIJIOMIAJM KOHTAKTa M BO BCE CTOPOHBI, U 0e3 He¢ IBIKEHUE aBTOMOOWIIS OBLIO
Obl HEBO3MOXKHBIM. Ecnu cuia cuemieHus: mo BeIu4uHe OyJeT OOoJblie TSArOBOM CUJIBI, TO KOJECO
Oyzaet katuThes 1o jopore. Korna ke TaroBasi cuia CpaBHICTCS MO BETUYHHE C CHUIIOW CICTICHHS
win Oyzner mpeBOCXOauTh €€, TO Kojeco Oyner OykcoBaTh, TaK Kak CHUjia CICIUICHUS YK€ HE B
COCTOSIHMM CO3/IaTh OIOPBI JJIs TSATOBOW CHiibl. UMCIIEHHAs BEJIMYMHA CHJIBI CLICTUICHUS KoJjeca ¢
JIOPOTOM paBHA MPOM3BEICHHUIO BEPTUKAIBHON PEaKiuu JOPOTH, PAaBHOW YacTU CHIIBI TSKECTH
aBTOMOOWIIS, TIPUXO/ISIIEHCS Ha KoJieco, Ha kodddumment cueruienns. KoadduimenT cruermienus
MOKa3bIBae€T BO CKOJBKO pa3 cuia, TpeOyromasics ansi OyKCUpOBaHWS aBTOMOOWJIA C HE —
BpalIalonMMUCI KOJIECaMH, MEHbIIe ueM ero Bec. Ha BenuumHy Kod3(QUIMEHTA CIETUICHUS
OKa3bIBAIOT BIMSHHUE MHOTHE (aKTOpbl. B 3aBHCHMOCTH OT KayecTBa U COCTOSHUS JIOPOKHOTO
MTOKPBITHS] OH MEHsIETCs B upokux npeaenax ot 0,05 no 0,8. Hampumep, Benuunna koddduimenta
CIIETVIEHUSI HOBOW aBTOMOOWIIBHOM IIWHBI, UMEIOUIEH JOPOXKHBI PUCYHOK MPOTEKTOpa, B
3aBUCHMOCTH OT TIOKDBHITHSI JIOPOTH HWMEET CJeAylolue 3HadeHus: acdanprooeronHoe — 0,8,
me6énounoe — 0,7, rpyntoBas nopora — 0,6, mecok — 0,3, ymioTHEHHBIN cHer — 0,2, rooneaua —
0,1. Ilpy MOKpOM TMOKpBITUM 4YHCIIEHHAas BeJIWYMHA KOX(PQPUIMEHTa YMEHbUIAeTCs BIBOE,
YMEHBIIIAETCSl OHA W TMPHU YBEIMUYEHUU CKOPOCTU JIBIDKEHUS aBTOMOOWJIS, a TakKe MpU H3HOCE
pUCYHKa TMpOTeKTOpa MHUHBEL CieayeT OTMETHUTh, YTO TOPMO3HBIE CHJIBI TPOSIBISIOTCS TOJBKO
TOr/1a, KOIr/1a MEXAy KOJIECOM U JOPOroi NEeWCTBYET CHIIa CUEIJIEHUS U MaKCUMaJbHas TOPMO3Hast
CUJia paBHa CyMMeE TOPMO3HBIX CHJI Ha BCEX KOJ&cax, a YMCICHHAs BEJIMYMHA paBHA MPOU3BEICHUIO
Macchl aBTOMOOWIIS Ha KOA(P(UIIMEHT CUETICHHS ITUHBI C TOKPBHITHEM JIOPOTH.

Takum o00Opazom, BOAWTENb, TOHWMAs 3HAYCHUE CHUJIbI CIHEIJICHUS IS Oe30MacHOCTH
JBUKESHHUSI, U 3Hasi OCHOBHBIC (DAKTOPBI BIUSIONINE Ha €€ BETUYHHY, CMOXKET B KKIOM KOHKPETHOM
00CTaHOBKE TIPUHATH ONTUMAJIBHOE pEIIEHWE [JIi COXPAHEHUS YCTOMYMBOTO JIBHIKCHHSI
aBTomoOmIA. Hampumep: peskoe TOpMoxeHHe, o0yerdas 3aJHue KOJéca, YCKOPSET BO3ZMOXKHOCTh
uX OJOKHPOBKU M MOCIEAYIOUIET0 3aHOCA aBTOMOOWJIS,, pe3KOe TOPMOKEHHE Ha KPYTOM CITyCKe
MOXET BbI3BaTh €T0 ONMPOKUABIBAHUE, JBUKEHUE C TTOBBIIIEHHOW CKOPOCTHIO 1O MOBOPOTY JIOPOTH,
O0COOEHHOTO MaJIoro paauyca (BIUSHHUE IIEHTPOOSKHOW CHIIBI) CIIOCOOCTBYET BO3MOXKHOCTH
OOKOBOTO CKOJIbKEHUSI aBTOMOOUIIS U T.1.

3.1 Cuenjienue
HCpBBIM 3BCHOM TpaHCMI/ICCI/II/I ABJIACTCA CLCIIJICHHUC. OHO CHy)KI/IT JUIA Hepez[atm KPYTHH_IGI‘O
MOMEHTa OT JBHTAaTelid K OCTAJBHBIM arperataM M y3jaM TPaHCMHCCHUH, KPaTKOBPEMEHHOTO

MIpPEepPHIBaHMS KPYTAIIET0 MOMEHTA OT ABUTATeNsl K KOpoOKe mepenad W IUIABHOTO UX COSAMHCHHS
MIPU NEPEKITIOYSHUHN TIepead, TPOraHUHU aBTOMOOMIIS C MECTa, SKCTPEHHOM TOPMOKEHUU U T.1I.
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CuernieHre COCTOUT U3 MEXaHM3Ma CLEIUIEHUs U MPUBOJAA €ro BbIKIOUYeHHs. Ha ymerkoBbix
aBTOMOOWJIAX HauOOJblllee PACHpPOCTPAHEHUE IOIYYMIO OJHOJUCKOBOE CyXO€ CIIEMJICHHUE
(PUKIMOHHOTO TUTIA.

OCHOBHBIMH JIETAIIMU MEXaHU3Ma CLEIUICHUS SBISIOTCS BEAOMBIN JUCK, 3aKpEIUIEHHBINA Ha
BEIyIIEeM Baly KOpPOOKHU Iepenad U HaXKUMHOH (Beayliuid) JUCK, C HNpyXKUHaMH (IuadparMeHHOM
IPY>KUHOI), KOTOPBIN Yepe3 KOXKyX KECTKO COEAUHEH C MaXOBUKOM KOJIEHYATOIO Bajia JBUTaTElIs.

[IpyHuun pabGoThl MeXaHHW3Ma CLEIUIEHUS OCHOBaH Ha MCIOJIb30BAaHUU CHJI TpPEHUs
COEAMHSAIOLIMXCS TOBEPXHOCTEH. JIMCKM CXKMMAIOTCS MIPYKMHAMU BEAYILEro (HaXXMMHOI0) IUCKa, U
B pe3y/lbTaTe€ BO3HUKHOBEHMSI MEXJIYy HUMH CWJIbl TPEHHS KPYTALIMI MOMEHT mepenaércs OT
KOJIGHYaTOro BaJjla JBUraTelsi K BeAylleMy Bally KOpoOku nepenad. Benymmii u Benomblil aucku
CLICTVIEHUSI TIOCTOSTHHO IPHIKAThl MPYKUHAMH JIPYT K APYry U pa3KUMAarOTCs TOJIbKO Ha KOPOTKOE
BpeMs 107 BO3/EHCTBHEM IPHBOJA BBIKJIIOUYEHHS CLEIUICHUS IpU MEpeKIYEeHUU Nepeaay Wiu
TOPMOKEHUsSI aBTOMOOWIISL. [lnaBHOCTh BBIKJIIOUEHHUS CHEIUIEHUs oOecreunBaercs 3a CYET
MIPOCKAJIb3bIBAHUSI TUCKOB IO MOMEHTA MOJTHOTO MPUXKATUS UX APYT K IPYTY.

Koxyx cuemneHuss M3rotoBieH M3 CTaJd W NPUKPEIJIEH K MaxoBUKY Oontamu. BryTpu
KO’KyXa PacIoyo’KeHbl PblYark BBIKJIIOYEHHUS, HApyKHbIE KOHIIbI KOTOPBIX IIAPHUPHO COEAUHEHBI C
Ha)XUMHBIM JUCKOM. JIMCK MOXKET mepemearbesi 0 OTHOIIEHUIO K KOXKYXY, Bpalllasch BMECTE C
MaxOBUKOM. MeXay BeAyIMM IUCKOM M KOXXYXOM IO OKPYKHOCTH DPAacIIOJIOKEHBI HAKUMHBIE
HWIMHPUYECKUE MIPYKUHBI, 32KUMAIOIINE BEOMBIA JUCK MEX/Yy BEAYIIUM JUCKOM U MaXOBHUKOM.
Benowmelii cranbHOM TUCK, ¢ (PUKIMOHHBIMU HaKJIaJKaMH M3 acOECTOBOM MJIacTMAcChl COETUHEH
CO CTYNIHLEH 2acumens KpymuabHblX KOJ1eOAHUIL.

Kpymunvnvle konedanusa BOZHUKAIOT HA MAXOBUKE JIBUraTelIsl BCIEACTBUE LIMKIMYHOCTH €T0
pabotel. IIpu BKIIOYEHHOM CLEMJIEHUM OHU NEPeNaroTCs BEAOMOMY JUCKY, 3acTaBisisl €ro
MOBOPAYMBATHCS OTHOCUTEIBHO CTYIHIBI. [Ipy 3TOM BO3HUKAET TpeHHE TUCKA O (yiaHel] CTYNHULIBI,
W DHEpPrus KpyTWIbHBIX KoJeOaHWW TacuTcs, MpeBpamasch B TEIJIOTy. B 1esom racutenb
KPYTWIBHBIX  KoJeOaHWi CIIOCOOCTBYET IUIABHOCTH  BKJIIOUEHHS  CIEMJICHMS, IOBBILIIAET
JIOJITOBEYHOCTH JieTajieil KopoOKH repeady U KapJaHHOTO Baja U BCel TPAaHCMUCCUU B IIEJIOM.

Ha nerxoBbIX aBTOMOOWJISIX NPUMEHSETCS THIPABIMUECKUH W MEXaHHMUYECKUH NpPHUBOIBI
BBIKJTIOUEHHMSI CLICTITICHHUSL.

I'uaponpuson obmanaer BoicokuM KITJI, ero TpyOompoBob! IETKO pa3MeIialTcs Ha Ky30Be
aBToM0oOmIIA. OH COCTOWUT W3: NEAANU CUEIUICHUS; OTTSHKHOM MPYXHUHBI, TJIaBHOTO IWJIMHIPA;
pabouero HUIMHIPA; TOJIKATENS; BUJIKU BBIKIIIOUSHHS CLETUICHHS; TPYOOIIPOBOJIOB.

[lepemerienue MOPIUIHS MIABHOTO LMJIMH/PA IPU HAXKATHM HA TeJlallb BBI3bIBACT MEePETEKaHUs
KHUJKOCTH TIO TPYOOIPOBOJY UM TIOBBIIIEHHE JaBJ€HHS B paboyem wuiuHApe. B pesynbrate
MOpIIEHb Pab0Yero MMWIMHAPA MepeMeaeTcss U Yepe3 TOJIKAaTeNb (IITOK) BO3JCHCTBYET Ha BHIIKY
BBIKJIIOUEHMS CLEIUIEHUS, KOTOpas B CBOIO Ouepelb IepeMellaeT BbDKUMHON (YHOpPHBIT)
MOJAIIMITHYUK U BBIKIIIOYAET CLEIUIeHHne. Bo3Bpar negaim B MCXOAHOE MOJI0KEHUE TPOUCXOIUT 0]
JNEUCTBUEM OTTSKHOM MNPYXKHUHBI, TOJKATeNb pabodero IMIMHApPA OCBOOOXKIAEeTCs, CLEIICHHE
BKIIoYaercs. OJJHaKO TUAPONPUBOY MPUCYIIE U HENOCTATKU: HEOOXOIUMOCTh yIaJICHHUs BO3/yXa
13 TpyOONPOBOJOB M pabOuMX IMIIMHAPOB, OONBIIAas Macca W CIOXHAass KOHCTPYKIUS JeTaeu
IIPUBOJIA.
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MexaHuueckuil TpUBO/] BBIKJIIOUEHUS CHEIUICHUS TPEJICTaBIsIeT COO0M CUCTEMY pbIYaroB, TST
(TpoC), CBSI3BIBAIOIIMX IENANb CIETUICHUS HAXOMASAINIYIOCS Ha padoyeM MecTe BOJIUTEINS C BHIIKOM
BBIKJIIOYEHMS CLETUICHHMSI BBIXOJSIIEH W3 KapTepa cleruieHus. B mpoliecce sKcIutyaTanuu
aBTOMOOWIISI HEOOXOIUMO B TIEPBYIO OUYepe.lb IPOBEPSITh U PETYIUPOBATH CBOOOIHBIN X0/ Meaaln
cuervieHus: (HopManbHblid — 20-30 MM.), a Takke MEPUOJMYECKH IMPOBEPAThH YPOBEHb B Oauke,
MUTAIONIEM  KHJIKOCTBIO THUIPABIWYCCKUN TPUBOJA CICIUICHUS W TNPU  HEOOXOIUMOCTH
BOCCTAHABIIMBATh €T0 J0 HOPMBI, MPEABAPUTEIHHO BBISICHUB MIPUUMHY €r0 MOHUKEHUS U YCTPAHUB
e€.

Jlexkuus Nel0

3.2 Kopo0ka nepeaau

Kopobka nepenad CiiyXUT Juisi U3MEHEHHS B IIMPOKOM JHAaNa3o0HE KPYTAILIEr0 MOMEHTA,
nepeaBaeMoro OT KOJEHYaTOro Bajia JBUTATeNsl Ha Beaylue Kojaéca aBTOMOOUIIS, IPU TPOTAHUH C
MeCTa, IBIKCHUH Ha MOABEM U JBUKEHUU aBTOMOOWIIS 3aIHUM XOJIOM, a TAaKKe, IS AJTUTEIHHOTO
pa3beAMHEHUS ABUTaTeNsl U TPAHCMHUCCHH BO BpEMS CTOSHKM aBTOMOOWIIA M TPH JBUKCHHUU
aBTOMOOWJIS Ha XOJIOCTOM XOAY 110 HHEPIIHH.

Ha OonpmmHCTBE aBTOMOOWIICH YCTaHABIMBAIOT MEXaHWYECKHE KOpOOKM TMepenad ¢
3yO4YaThIMH IECTEPHSIMHU.

JIByxBanbpHbBIE KOpPOOKM Tepeqad ¢ 4yucioM rnepexpad 4 ... 5, TNPUMEHSIOT IJs
IepeIHENPUBOIHBIX aBTOMOOMIIEH MAJIOro Kjlacca U 3aJHENPUBOAHBIX - C 33 JHUM PACIIOI0KEHUEM
nsurarens. Beicmias mepenada damie nosblmaromas. Kak mpaBuio, OONBIIMHCTBO Tepenad
CUHXPOHU3UPOBAHO.

6
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IlepBuuHBI Ban
Bropuunsii Ban
[IpomexxyTOUHBIN Ball
[llecrepun

My ThI BKITIOYEHUS

orwdPE

TpéxBanbHble KOPOOKHU TMepeiad UCIOIb3YIOT I JIETKOBBIX aBTOMOOMIIEH, BBITOJTHEHHBIX IO
KJIACCUUYECKOW CXeMe, TPY30BbIX aBTOMOOMIICH MaJION M CpelHeH IPYy30IOAbEMHOCTH U aBTOOYCOB.

KonnyectBo mepenau (CTyneHel) mepenHero xojaa oOBIYHO PABHO YETHIPEM WM IISATH, HE
CUMTAs Mepelayy 3aJHEr0 X0/1a.

B coBpeMeHHBIX aBTOMOOHMJISIX NMPUMEHSIOTCS KOPOOKH C YMCIIOM Tepenay (CTymeHei) He
MEHEE YETHIPEX.

B aBTOMOOMIISIX Manoil Tpy30MoIbEMHOCTH NMPUMEHSIOTCS UYETHIPEXCTYyNEHUYAThIE KOPOOKH
(aBTOoMOOUMITH Y A3).
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B OonbmMHCTBE CiyyaeB NEpPEKIIOUYEHUE CTYNEHUYAaThIX KOPOOOK Iepenady OCYIIECTBISET
BoauTensb. IlepexitoueHue nepenad B HUX OCYIIECTBIISETCS MEPEIBUIKEHUEM LIECTEPEH, KOTOPHIE
BXOJIST OOYEPETHO B 3aLEIUIEHUE C IPYTUMH LIECTEPHIMHU WU OJIOKHPOBKM IIECTEPEH Ha Baily C
MIOMOLIBK0 CUHXPOHU3AaTOpOB. Eciam Mexay Beaylmed W BEIOMOM IIECTEPHEW IOMECTUTH
IIPOMEXYTOUHYIO IIECTEPHIO U Yepe3 Heé NepenaBaTh KPYTALIMM MOMEHT, TO BE€AOMas IIECTEPHS
W3MEHUT HallpaBJICHUE [JBWKEHHS Ha oOpaTtHoe. CHHXpPOHM3ATOPbl BBIPABHMBAIOT YaCTOTY
BpALLEHNs BKIIOYAEMBIX LIECTEPEH U OJOKUPYIOT OJHY M3 HHMX C BEIOMBIM BaJOM. YIIPaBICHHE
MIEPEIBUKEHUEM IIECTEPEH MM CUHXPOHU3AaTOPOM OCYILIECTBIISIET BOAUTENb IPHU BBIKIIOUYEHHOM
CLICTUICHUHU.

B obmewm ciydae xopoOka meperad COCTOMT HM3: KapTepa; BEAYIIEro Bajla ¢ MIECTepHENH;
BEJOMOIr0 Bajla; MPOMEXKYTOYHOIO Bajla; OCH LIECTEPHU 3aJHEro xoja; OJioka IepeIBUKHBIX
HiecTepEH; MEXaHU3Ma NIEPEKIIIOUEHUS Tiepeay.

[lepemerienue mecTepéH Npyu BKIIOUEHUH U BBIKIIOUEHHH Nepead B KOPOOKe MPOU3BOAUTCS
C IIOMOIIbI0 MEXaHHW3Ma IMEPEKIIOYEHUS, KOTOPbIM COCTOMT W3: pblyara; IOJ3YHOB; BHIIOK
NEePEKIII0YEHUs; PUKCATOPOB; 3aMKOB; ITPEIOXPAHUTENS BKIFOUEHUS 3a/IHEr0 X0/1a.

Jns  BKJIIOYEHHS Tiepefadyd NEPEMENIAIOT BEPXHUW KOHEL pblyara B ONPEACIEHHOE
II0JIO’KEHHUE, IIPU 3TOM HMKHUI KOHEL| phlyara 4epe3 NEpEeBOAHYIO TOJIOBKY IEPEMENIAET MOJI3YH C
BWJIKOM M MIECTEpHEN /10 BKIIOYCHUS BHIOpaHHOU mepenauu. s yaepskaHust mectepéH KOpoOKH
nepeaay BO BKIIOYEHHOM WM HEUTPAIHHOM IOJIOKEHUM CIIYKaT HIapUKOBbIe (puKcaToOpbl. YTOOBI
[IEPEMECTUTH MOJI3YH IIPU NMEPEKITIOYEHUH Nepeaay, HE00X0UMO MPHIIOKUTh YCUIINE, JOCTaTOYHOE
JUIs BBITQJIKMBAHUS IIapHKa U3 BBIEMKH (hrKcaTopa.

Uro0bl HE MOMYCTUTh OJHOBPEMEHHOI'O BKJIIOUEHHUS JABYX IE€peaay, MPUMEHSIOT 3aMOK,
KOTOPBIM M3rOTOBJIEH B BUJE LIAPUKOB WIH CTEP)KHEH, Pa3MEIIEHHBIX B TOPU30OHTAJIbHOM KaHaje
Mexay nojazyHamu. IlepemMecTuTh OMH U3 MOJ3YHOB HEBO3MOKHO, ITOKA YaCTh IIAPUKA MIJIM KOHEI]
CTEp HS HE BBIMJET B BHIEMKY IOJI3yHA COCEIHEN NIEpelayy U HE 3aCTOIOPHUT €rO.

JUig mpenoTBpallleHUs] BKJIIOYEHHUS 33JHET0 XoJa IpHU JBUKEHHM BIEPEA TNPUMEHSIOT
IIPEIOXPAHUTENb, KOTOPBIM pa3MeUnI€H B NEPEBOJHONW TojioBKe. Ero KOHCTpyKuus Jernaer
BO3MOXXHBIM BKJIIOYEHHE 33JHET0 XOJa TOJIbKO IMpHU 3HAUYMUTEIbHOM YCWIMM, MPUIOKEHHOM K
pplUary IEpeKIYeHHUs] WIM IPU NEPEMELICHUM pblyara C BBINOJHEHUEM JIOTOJIHUTEIBLHOTO
IBUKEHMs. B mocnenHee BpeMsi MOSBISIOTCS KOHCTPYKIIMM CTYNEHUYAThIX KOpPOOOK mepenad C
aBTOMAaTU3MPOBAHHBIM MEPEKIIOUYEHHUEM Ha 06a3e MUKPOIPOLIECCOPHON TEXHUKH.

beccrynenuaTsie nepegaun (pUKIMOHHOTO TUNA (BapHaTOpPbl ¢ TMOKOM CBSA3BIO) MOIYYUIIU
HEKOTOpOE paclpoCTpaHEHHE Ha aBTOMOOWJIAX Majoro Kkiacca, Hampumep: «®Puar VYHO».
Benymumu aBromoOunbHeiMU  GupMmamu  mupa («Dopn», «DonbuBareH» U Jp.) BEAYTCH
MHTEpECHbIe pa3paboTKM OeccTymeHYaThlX Mepefad ATOro THMA. JTO IO3BOJIAET OXKHUAATh B
Onmxaiiime roapl pacuIMpeHus IPUMEHEHNs: KOPOOOK Mepeaay TaKoro TUIa.

Haubonee mmumpokoe NpUMEHEHHWE U3 BCEX THUIIOB OECCTYNEHUYaThIX Iepenad IMOIYyqriIH
TUIPOJIMHAMUYECKHE KOPOOKH Tmepenad (TuapoTpaHchOpMaTopbl), KOTOpble MPUMEHSIIOTCS B
COYETaHMM C aBTOMATUYECKON yIpaBisgeMoOi CTyHNeHYaTold KOpPOOKOW THJIpOMEXaHHMYECKOU
nepenaun. JlanpHeiillee COBEpPUIEHCTBOBAHMWE OTUX Iepefad MNpuBEeAET K Oosiee HIMPOKOMY
NPUMEHEHHI0O MX Ha aBTOMOOWIIAX paszIMYHOro Ha3zHaueHUs. Ha oTedyecTBEHHBIX aBTOMOOMIISX
THIPOMEXAaHUYECKHE Mepe/layll YCTaHABJIMBAIOTCS Ha JIETKOBBIX aBTOMOOMJISAX BBICHIETO Kiacca

I'A3 - 14, 31J1 - 4104.
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Jlexkuus Nell

3.3 Kapaannas nepegaya

B Tpancmmccusix aBroMoOuIIel KapaaHHBIE Meperadyd NpeaHa3HAa4YeHbl JUIsl CHIIOBOM CBSA3H
MEXAaHU3MOB U Y3JI0B, BaJIbl KOTOPBIX PACIOJIOKEHBI 0] YIIIOM, IPUYEM B3aMMHOE ITOJIOXKEHHUE UX
MOXET MEHATHCA B IPOLECCE ABUKEHUS KapJaHHbIE IIEpeladyld HECKOJIBKO KapJaHHBIX IIAPHUPOB,
COCAMHEHHBIX KapJaHHbBIMM BaJlaMH, M IPOMEXYTOUHbIE OMNOpbl. B aBTOMOOMISX MOMHMO
TPAaHCMUCCHUM KapAaHHbIE BaJIbl MOI'YT IPHUMEHATHCA I CBSI3M PYJIEBOIO KOJIECA C PYJIEBBIM
MEXAHU3MOM.

K kapmanHbIM mepenayaM NpeAbSBISCT CIEAYIOLIMEe TpeOOBaHUS: Iepenadya KpYTSAIIETo
MOMEHTa ©0€3 CO3JaHMsl JONOJHMUTENbHBIX HAarpy3ok B TpaHCMHMCCUU  (M3ruOaroIux,
CKPYYMBAIOUINX, BUOPAIIMOHHBIX, OCEBBIX); BO3MOXKHOCTh IMEpeladd KPYTAIIEr0 MOMEHTa C
o0ecrieyeHneM paBEeHCTBa YIJIOBBIX CKOPOCTEH BeIyLero U BeAOMOro BajOB HE3aBUCHMO OT yria
MEXIy coeauHsomuMu Basiamu; Beicokuit KIT/I; 6ecrirymHoCTS 1 11p.

Kapnannsle mnepegaud aBTOMOOWJIEH MOIYT HMMETh JiBa BMJAa IIAPHUPOB: C BUWIKOW U
KPECTOBHHOM U LIAPUKOBBIE.

Kapnannas mnepegaya 3aJHENPUBOJHBIX aBTOMOOWJIEH IpelHa3HaueHa Uil Iepeaayu
KpYyTAILEro MOMEHTa OT BTOPUMYHOIO Baja KOPOOKM Iiepeady K TJaBHOM Mepenadu Ioj
U3MEHSIOIUMCA yriaoM. OHa COCTOMUT M3: MEPEAHErO U 3aJHEr0 BaJOB; MPOMEKYTOYHOM OIOPHI C
MOJALIMITHUKOM; IIAPHUPOB C BWJIKAMHM M KPECTOBHMHAMM; LUIMLIEBOIO COEAMHEHMS; AJIACTUYHON
MYy(THI;

lapHupbl ¢ BUIKAMU U KpPECTOBUHAMM OOECIEUMBAIOT BO3MOKHOCTb IIE€peJaun KpyTsIIEro
MOMEHTA 0T U3MEHSIOIINUMCS YTIIOM.

3anHul MOCT ¢ KoJIEcaMH, y 3aJHEIPUBOJHOIO aBTOMOOMJIS CBSI3aH C Ky30BOM He kKEcTko. B
CBOIO Ouepesib, K Ky30BY IMOUTH KECTKO KPEMATCS HE TOJBKO JBUTATENIb M KOpoOKa mepenad, HO U
IepeAHUN Bal KapAaHHOU Iepeaydn.

Tak kak Ky30B aBTOMOOWJISI HOCTOSIHHO TIEPEMEIAeTCss OTHOCUTENIBHO 3a/IHEr0 MOCTa BBEpX-
BHU3, TO MeHsieTcss U yrou (1o 15%) Mexay nepeqHUM BajloM KapJaHHOW Mepefadd U TJIaBHOM
nepeaayei, pacrosokeHHOW B 3aAHeM MocTy aBTomMoOwis. IlosTomy 3amHuMil Banm KapaaHHOU
neperayd MMEeT JBa HMIapHUpa, KOTOPbIE MO3BOJISAIOT 0€3 PHIBKOB M TOJIYKOB I€PEIaBaTh KPYTSILINN
MOMEHT OT KOPOOKH Iepeay K IJIaBHOM mepenaye.

[IInueBoe coeaHEHUE KOMIICHCHPYET JIMHEMHOE IEepEeMEIIEHNE KapJaHHOW Ieperadu
OTHOCHUTEJIBHO Ky30Ba aBTOMOOWJIS IIPU U3MEHEHUH YTJja Mepeadyn KpyTsIero MoMeHTa. Tak Kak B
pe3ynpraTe KojieOaHM Ky30Ba aBTOMOOWIISA, JIMHEWHOE pAacCTOSHHE OT KOpPOOKM mepenad o
3aJIHEr0 MOCTA TOJIY4YaeTCsl BEIMUYNHON NEPEMEHHOM, TO ITPU NEPEMELIECHUH Ky30Ba BBEPX KapJaHa
nepenavya A0HKHA Kak Obl YUIMHSTHCS, a KOrja Ky30B HIET BHU3 - yKopauuBaercs. IMeHHO 3TO U
MPOUCXOJUT B HIIUIIEBOM COCTMHEHHUH - YIUIMHAIOTCS M YKOPAuMBAIOTCS HE JKECTKUE TPYOBI, a X
CyMMapHasi IJIMHa.

OnactuyHas My(dTa IpUHUMAET Ha ceOs yIapHyIO BOJIHY, MPOXOJIAIIYIO IO TPAHCMHUCCHU TIPU
rpy0oii pabote ¢ nenanbio CIEeTICHUS.

VY mepeaHenpuBOAHBIX aBTOMOOMIIEH KPYTAIIMHA MOMEHT Ha BeaylMe Kojéca mepenaércs
IBYMsI Kap/JaHHbIMHM TepeJayaMM, KaxkJas M3 KOTOpPhIX HMMEET CBOM Bajl M IO JBa IIApOBBIX
mapHupa. B KOHCTpYKIMM TEpeJHENpPHUBOJHOIO aBTOMOOWIS JABHMraTellb W BCE arperarsl
TPaHCMHMCCHUU OOBETUHEHBI B €IUHBIA y3€J, pacroJlaraloliuiics moj KarmoToM. JTO O3HAYaAET, YTO
KpYTAIIUHA MOMEHT BBIXOAWUT M3 ATOrO y3/1a YK€ M3MEHEHHBIN 10 BEIMYMHE M HAIPaBJICHHUIO,
TFOTOBBIM I TNepeladyd Ha Beaylue nepennue kosnéca. Ho, Tak kak eQuHBIA y3€] arperaros,
3aKperuiéH Ha Ky30B€ aBTOMOOMII, Aa emié mepegHue Koyiéca U MOBOPAUYMBAIOTCS, TO BO3SHHKAET
NOoTpeOHOCTh yXK€e B JIBYX KapJaHHBIX Iepeladyax, Ha IpaBoe U JEBOE KoJeco OTAenbHO. Kax bl
BaJ JTOM Iepenayd, ¢ JABYMS CHUHXPOHHBIMHU IIAPOBBIMHM IIAPHUPAMH, MOXXET HEIPEPBIBHO
NepeaaBaTb KPyTALIMM MOMEHT CBOEMY KoJiecy IpH JItoOOM M3MEHEHHM yria mnepenadd. Bambl
pacrosiaratorcsi B MOTOPHOM OTCEKE ITOJ KalmoTOM, OAWH KOHEL| KaKIOr0 U3 KOTOPBIX CBA3aH C
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y3JIOM arperaTtoB, a APYrod COOTBETCTBEHHO C TMPaBbIM WJIM JIEBBIM BEIYIIMMH TEPEIHUMU
KOJIEcaMH.

[[TapoBoii mapHUp y nepeaHenpUBOIHBIX aBTOMOOUIIEH o0ecreuynBaeT nepenadyy KpyTsiero
MOMEHTa IpPU U3MEHAIOLMXCS yrinax 10 42 rpaaycoB. Bce mapHUpbl HaI&XHO 3alUILEHBI OT
I'psI3d, IBUIM W BJIard Pe3MHOBBIMH YEXJIaMH.

3.4 Bexymue MOCTBI

Benymme Moctbl aBTOMOOMIIS, uepe3 Kojéca, BOCIPHHMMAIOT BCE BHIbl YCHUIIMH,
JEWCTBYIONINE MEX 1Y KOJIECAMH H MOJIBECKOH (TOJKAIOIINX, TOPMO3SIIUX, OOKOBBIX U T.1.).

Benymmii MocT 3aJHENPUBOJHOIO aBTOMOOWIS OOBEAMHSAET B OJHOM arperatre 2iagHyio
nepeoauy, oughghepenyuan u nonyocu Konéc.

I'nagnasa nepedaua npenHazHaueHa JJIsi YMEHBLICHHS YacTOThl BpAIlEHUS BEOYLIMX KOJEC,
YBEIIMYEHUS KPYTSAIIEr0 MOMEHTA | 110/1a4a ero Ha Noiyocu Konéc mof yriom 90°. OHa cocTouT u3
BeAylleld 1 BepoMmol mectepéH. KpyTammii MOMEHT OT KoJieHBasla JIBUTATelNIs Yepe3 CLeEIUICHUE,
KOpOOKY Iepeiay M KapJaHHYIO Iepenadyy nepenaércs Ha mapy KOoco3yObIX IIecTepéH, KOTOphIe
HaXOJATCS B IOCTOSHHOM 3alleIUIeHUMH. B HEKoTOphIX aBTOMOOWISX Ui YMEHBLICHUs pa3Mmepa
[VIABHOM I€pellayd OCh BEAYIIEH LIECTEPHU DPACIIONIAraroT HMXKE OCH BelnoMOM. Takas mepenaya
Ha3plBaeTCsl TUNOMIHOW. OHa MO3BOJISIET CHU3UTH IOJ Ky30Ba aBTOMOOWIS M CYIIECTBEHHO
MOBBICHUTh U3HOCOCTOMKOCTh IIECTEPEH.

I'naBHBIE Mepe1aun MOT'YT OBbITh BBIIOJIHEHBI B BUJIE:

— Konnueckoii.

— [H{uIuHIpUIECKOH.

— KoMOuHupoBaHHOM.

— 'unonnnas.

ugpgpepenyuan nepenaér KpyTsSmMid MOMEHT OT IJVIaBHOM NepeJaud K IOJIyocsiM u
MO3BOJISIET MM BpAaIllaThCsl C Pa3HOM CKOPOCTHIO MPU MOBOPOTE aBTOMOOMJIS M Ha HEPOBHOCTSIX
JIOpOTH, T.€. MPOXOJUTh HEOOXOAUMBIH MyTh 0€3 NPOCKaJIb3bIBAHUS OTHOCUTEJIBHO IOKPBITUS
JIOpOTH.

MexgHu3M
dnokupofiku

Kopni

i —Ill— dugppeperuuana

MNonyocs .

oA # A\
BedoMoe l
KOneca
bedywee

KONeco
B ocHoBHOM mnpumensitorcs nuddepeHuanbl TpexX THUIOB: IIECTEPEHHBbIE, KYyJIauKOBbIE,

YEepBSIYHbIE.

KonctpyktuBHO auddepeHninan BHITIOIHEH B OJHOM y3J€ BMECTE C TJIaBHOM Tepeaadend u
COCTOUT U3 JIBYX LIECTEPEH CATEIUIUTOB U ABYX LIECTEPEH MOTYOCEH.

VY nmepenHenpuBOIHBIX aBTOMOOWIICH TJIaBHas mepenava U auddepeHnnan pacioioXeHbl B
Kopmyce KOpoOku mepenad. [IBurarens y OONBIIMHCTBA TaKWX aBTOMOOWIIECH pAacCIOIOKEH HE
BJIOJIb, @ TIONMEPEK OCH [BWKEHUS, 3HAUMUT, W3HAYAJIbHO KPYTALIMI MOMEHT OT JBHraTels
nepenaéresl B INIOCKOCTH BpateHust Koséc. [ToaToMy HET HEOOXOAMMOCTH U3MEHSATH HaIllPaBICHHUE
MomeHTa Ha 90°, Kak y 3aJHENPUBOIHBIX aBTOMOOWJeH. Ho, dyHKIUS yBeNIMUEHUS KPYTSAIIETO
MOMEHTA U PACIPEIEIICHUS €0 10 OCAM KOJIEC, OCTAETCSI HEU3MEHHOM U B 9TOM ClIydae.

Comennum

N NN NN
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ITonyocu niepenaroT KpyTsmuii MOMEHT OT auddepeHrana K CTYUIaM BEIyIIUX KOJEC.
Kaxxmas momyoch coemuHeHa C care/uidTamMu auddepeHnuana HOpyd [MOMOIIM ITOJYOCEBBIX
mectepéH. [1omyoc H3roTOBICHBI KaK OJIHO 1enoe ¢ (iaHIaMu, K KOTOPBIM KPEISTCs TUCKU KOJIEC
¥ TOPMO3HBIEC OapaOaHbl.

KOHTPOJIBHBIE BOIIPOCHI N4 (Tpancmuccusn)

1. Kakasi cOopoyHasi eJMHHIIA CITYXKHT JJIs TUIABHOTO TPOTAaHUsI aBTOMOOMIIS ¢ MecTa?
1) Cuenienue;
2) KopoOxka nepenay;
3) 'naBHas nepenaua;
4) Iuddepenimar;

2. Kakas cOopoyHas eJMHWIIA W3MEHSET HANpaBJICHUE BpamleHHsl (BEKTOP KPYTSIIETO
MOMEHTa TPAHCMHUCCHUU) o1 yriom 90°7
1) Kopobka nepenay;
2) 'maBHas nepenaya;
3) duddepenman;
4) Tlonmyocs;

3. CBoOomHpIll XO4 Il€Hajd CLEIUIEHWSI HeoOXoauM Uit oOecIedeHus
CIEIICHU?

1) [oHOTO BBIKIIIOUEHUS;
2) IToaHOrO BKJIIOUEHUS;

3) [InaBHOTO BKIIIOUEHUS;
4) BeIcTpOro BKIIOUEHUS;

4. Ha xakoM aBTOMOOWJIE YCTaHOBJEHO CLeEIUIeHHe O0e3 auadparMeHHOM MpYKHUHBI,

BO3JICHCTBYIOIIEH HAa HAKUMHOM JTUCK?
1) BA3-2105;
2) BA3-2108;
3) YA3-3151;
4) BA3-2109;

5. Kakoii mnpuém mnepekiarodyeHHsl Mepenad COACUCTBYET YBEIMUEHHUIO CpOKa CIyKObI

CUHXpOHHU3aTopa?
1) BeicTpblit 6€30CTaHOBOYHBIA NEPEBOJI pblyara M3 HEUTPAJbHOTO MOJOKEHHUS B

IIOJIO’KEHHUE COOTBETCTBYIOIIEE BKIIIOUAEMOM IIepeiayce;
2) MeieHHBIH, paBHOMEPHBII U 0€30CTAaHOBOYHBIN MEPEBOJ] phlyara B MOJOXKEHHUE,

COOTBETCTBYIOIIEE BKIIIOUAEMOH Nepeaun;
3) IlepeBon pbluara ¢ 3aJepKKOW B IOJIOKEHHE, MPU KOTOPOM YBEIMUYUBACTCS

COIIPOTHUBIICHUE €T0 MEPEKIIOYCHHUS,;
4) MenneHHoe IMepeMellleHrne phluara B Haydale XOJAa, 3aTeM OBICTPOe MU PEe3KOoe

nepeMeInieHre pbpryara B KOHIIE XO0/1a;
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6. Kakue ycTpoiicTBa NMpUMEHSIOT A1 KOMIEHCAIUM W3MEHEHUs JJIMHBI KapJaHHOTO Bajia
MIPY IBHYKEHUH aBTOMOOMIIS?
1) Pe3anHoBbIE POKIIAIKY;
2) IlpyxuHHBIE MAI0BI;
3) lliuueBsie COeAMHEHUS;
4) Bce nepeuncieHHbIe 3JEMEHTbI

7. 'maBHas nepenada obecreynBacTt ?
1) YMeHbIIeHre YacTOThI BPAIICHUSI ¥ YBEJIIMYCHUS KPYTSIIETO MOMEHTA;
2) YBenuueHue 4acToThl BPALLEHUS U YBEIUYEHUS KPYTAILErO0 MOMEHTA;
3) YMeHbIIIeHNE YaCTOTHI BPAIICHUsI M YMECHBIIICHHS KPYTSAIIET0 MOMEHTA,
4) YBenuueHus 4acTOThl BPALLIEHUS U YMEHBIIEHUE KPYTSILEr0 MOMEHTA;

8. Kakas cOopouHas equHMIIA TMO3BOJSET BEAYIIMM KOJIECaM BpallaThCsi C Pa3IMYHON
4aCTOTOM BparieHus?
1) Kopobka nepenay;
2) I'maBHas nepenaya;
3) Mudbdepenumar;
4) Tlonyocs;

9. Kakoii Mapku Maciio 3ajMBacTCs B y3JIBI U arperarsl (KopoOka mepenad, KapTep 3aTHEro
MOCTa) aBTOMOOMIIEH Kiaccuueckoit kommnanoBku (BA3-2105 u np.)?
)M 12I'1;
2)M 6310I'1;
3) TAI-17U;
4)M 8 TU;

10. Kakas cOopouHas equHMLA TepefaéT KPYTSIUH MOMEHT HEMOCPEJICTBEHHO CTYNHIIaM
BEIyLIUX KOJEC?
1) ITonyocs;
2) Caremnnur;
3) IlonyoceBas 1mecTepHs;
4) I'naBHas nepenauva;

Pexomenayemas imreparypa
OcHoBHasn:

1. BumnsikoB H.H. u np. ABToOM0OOMIb. OCHOBBI KOHCTPYKIMH; YUeOHUK U MalllUHOCTPOEHHE
2003 r. c. 105-169.

2. 3enenun C.®., MonokoB B.A. «YueOHMK 1O ycTpoilcTBy aBTomMoOWisi» M., Pychk
Astokpuna 2002 r. 2002 r. ¢.40-50.

3. LUptoun B.C., T'anammna B.A. JlerkoBeie aBTomoOuimn Mocksa. «I[IpocBsimenue» 1993 r. u
TOCIIeAYIONTUE W3AaHusl, ¢.65-97.

JlonmosHuTeENbHAS:

1. borateipéB A.B. u np. ABromoounu. M. «Tparncropt» 2003 T.

2. BaxnamoB B.K. «ABromo6unu BA3». M. «Tpancnopt» 2003 r.

3. PoroBueB B.JI. u ap. «YCTpoHWCTBO M 3KCIUTyaTalusi aBTOTPAHCIIOPTHBIX CPEACTBY». M.
«Tpancniopr» 2001 r.

4. lllectomanos C.K., lllecronanor K.C. «JlerkoBsie aBToMmoOumm» 1995 r. u mocnenyromnue
W3/IaHMUS.
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Jlexkuus Nel?

PA3JIEJ 4.
HECYIIASI CHCTEMA JETKOBOI'O ABTOMOBIISL.

Hecymas cucrema 60JIbIIMHCTBA JIETKOBBIX aBTOMOOMIIEH BKJIHOYaeT B ce0s Ky30B, [TOJIBECKY U
koieca. OHa CIyXUT OCHOBAaHMEM, Ha KOTOPOM MOHTHPYIOT BCE€ CHUCTEMBI, arperarbl U y3ibl
aBTOMOOWJIAA, CMSITYaeT yAapbl U TOJIYKH, BO3HUKAIOIINE IPU JBH)KEHUU IO HEPOBHOCTAM JOPOTH U
o0ecrieynBaeT BO3MOKHOCTD IBHYKEHUST aBTOMOOMIIS.

Tema 6. Ky30B j1erkoBoro aBToMo0uJisi.
6.1 Haznauenue u o01iee ycTpoicTBO.

Ky30B JerkoBOro aBTOMOOWISI CIYXHT aiIsi KOM(OpTaOeTbHOrO pa3MeIIeHUs BOIUTEI,
MACCaXKUPOB U IPy3a, U 3aIUTHI UX OT BHEIIHEH cpelibl (IbLUTH, 0K/, CHeTa U JIp.).

[lo cumoBOi cxeme Ky30Ba JeNATCS Ha HECyIIWe, paMHble (HampuMep aBTOMOOWIN
MOBBIIICHHOW TPOXOAMMOCTH YJIbSHOBCKOTO 3aBOJa U aBTOMOOMIIM BBICIIErO Kiacca OOJbIION
BMECTUMOCTH ['OpbKOBCKOTO M MOCKOBCKOTO 3aBOJIOB) M IOJyHECYIIHE (aBTOMOOMIIM CTapbhIX
BHIMYCKOB). B Hacrosimiee Bpemsi Ha OOJBUIMHCTBE BBIMYCKA€MbIX JIETKOBBIX aBTOMOOMIISIX
MIPUMEHSIIOTCS. Ky30Ba HECYIIEH KOHCTPYKLUHUH, T.K. OHU OOECIEeYMBAIOT YMEHBLIEHHE MacChl U
o011ero yncia Jaeraneid B aBTOMOOUIIE, CHIKAIOT BBICOTY IMOJIOKEHUS LIEHTpPa MacChl U JAIOT ANl
JPYTUX IPEUMYILECTB IO CPAaBHEHUIO C Ky30BaMH, YCTaHaBIMBAa€MbIMU Ha paMy. Takyke IPUHSITO
JieJICHHE Ky30BOB, YUMThIBaIOIEe UX (OPMY, YUCIO MECT, THII KPBILIH U APYTHe 0COOEHHOCTH:

e Ce/laH — IBYX WJIM YEThIPEXIBEPHBbIN Ky30B Ha 4-5 MmecT;

¢ YHHUBEpCAJI — Ky30B C I'PY30I1aCCa)KUPCKUM CAJIOHOM;

e KaOpHOJIET — KY30B CO CKJIAIHOM KPBIIIEH U YOUPAOIIUMUCS CTOMKaMH OOKOBBIX
OKOH,;

eJIUMY3UH — BBICOKOKOM(OpPTAOEIbHBIH Ky30B C IEPErOpOJIKON, OTHAEISAIOLIeH
BOAMTENSA OT 33JHETO NACCAKUPCKOTO IMOMEILECHUS;

e KyIe — IByXMECTHBIN Ky30B C JJOTIOJHUTEIbHBIMUA CUACHUSIMH YIPOIIEHHOIO THIIA;

* POACTEP — ABYXMECTHBIN 3aKPBITHIN WM OTKPBITHIN KYy30B;

e TOPIEI0 — MOJIHOCTHIO OTKPBITHII KY30B ¢ OTKHIHBIM BETPOBBIM OKHOM;

*BaroH — Ky30B, HE HMEIOIIMN BBHICTYNAIOLUIETO MOTOPHOIO OTCEKa M Oara’xHoro
OTJICJICHUS.

BoJIbIIMHCTBO KY30BOB OTEYECTBEHHBIX JIETKOBBIX aBTOMOOMJIEH JenaloT 3aKpbITHIMU
LETbHOMETANINYECKUMH,  HECyIIUMH  TpexoObeMHbIMU  (Hampumep  BA3-2105) wunwm
nByxo0béMHbME (Hampumep BA3-2109, BA3-2121 u ap.). B Tpex o0bEMHOM Ky30BE SIBHO
BbIJIEJIEHBI MOTOPHBII OTCEK, CaJlOH M OarakHUK, a B ABYX 00bEMHOM — MOTOPHBIA OTCEK U CaJIOH
(baraxHUK BKJIIOYEH B O0BEM calloHa), OJHO OOBEeMHBIE (MHHHBEH) - MOTOPHBIA OTCEK,
MAaCCAXUPCKUN CaJloH, Oara)KHUK 00bEeTMHEHBI.

Jletanu Ky30Ba OTIITAMIOBAaHbl U3 JIUCTOBOM crTanu ToiamuHoi 0,7-2,5 mm. KoHcTpykius
Ky30Ba BBINIOJIHEHA HEPAaBHOINPOYHOW, B pe3ylbTare, MPH CTOJKHOBEHHH aBTOMOOWIIA 3a CYET
nedopmanuu nepeaHe U 3aHel yacTel Ky30Ba TacUTCs. SHEPrus ynapa, U MacCaKUpPCKUl cajloH
npenoxpansercss oT nedopmanuu. 1o oOecneuyrBaeT MPOCTPAHCTBO BBDKUBAHUS JIIOJEH MpuU
CTOJIKHOBEHHH aBTOMOOWJs. OOBIYHO TEepeaHHE CHACHUS pa3JelibHble, KpPECeNbHOro THIA,
perynupyeMble, a 3aJHU€ — CIUIOIIHOTO JMBaHHOrO Tuma. Ha coBpeMEeHHBIX aBTOMOOMIISX
YCTaHABJIMBAETCSI BETPOBOE CTEKIIO TPEXCIIONHOE, Oe30IacHOe, MOIMPOBAHHOE, TAHOPAMHOTO THIIA.
BokoBble cTekiia 1 cTekiia ABepeit 3akajieHHbIe, 0€3011acHbIe THYThIE MTOJIUPOBAHHBIE.

B ky30Be pacrnosaratorcsi BOAWTEIb W NACCAKUPBL, K HEMY KpENUTCS IBUIaTEIb, BCE
arperaTbl TPAaHCMHUCCHH, XOJIOBOM YaCTH, MEXAaHWU3Mbl YOPABJICHUS U JONOJIHUTEIBHOE
obopynoBanue. OH  Ke  SBIAETCS  «MHHYCOBBIM»  IPOBOJHUKOM  JUII  CHUCTEMBI
aneKTpoobopynoBanus aBTomoOuisa. Ky30B aBTOMOOMIS — 93TO CIOXHAs HWHXKEHEpHasd,
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r€OMETPUYECKH TpaBUIIbHAS KOHCTPYKIMS W3 MeTalja, CTeKjJa W JApPYyruX MaTepuasos.
Merammnyeckas 4acTh Ky30Ba COCTOMT M3 JHUIIA U KPBIIIU, KPHUIbEB U MaHENEH, ABEpPEH, KPBILIEK
KarnoTta M OarakHWKa, a Takke MHOXecTBa 0oyiee MENIKHUX 3JIEMEHTOB. B crenuanabHbie MPOEMBI
yCTaHaBJIMBAIOTCS JI0OOBOE, 3a/7Hee U OOKOBBIE CTEKJIA. [ OBOPUTH O BCEBO3MOXKHBIX JETANSAX U3
IJIaCTMAcChl W JIPYTUX HCKYCCTBEHHBIX MaTepHaloB, BOOOIEe HE HUMEET cMbIcia, a 00 uX
KOJINYECTBE MOXKHO TOJIBKO JOTaJBIBATHCS.

Jlisa pa3MeleHus: BOAUTENST U TMAcCaXUPOB B CAJOHE MPEAYCMOTPEHbI cuieHus. B menmsax
obecriedeHrs: 0O€30IAaCHOCTH JIIOJCH B JBHXKYIIEMCS aBTOMOOMIE, CHACHUS 000pYIOBaHBI
CHelHaTbHBIMU pEMHSIMU. B ciiydae aBapuu 5Tu peMHU COCOOHBI yAepKaTh B3POCIOro 4eaoBeKa
Ha €r0 CHJICHUH.

Ky3oBa nerkoBbIXx aBTOMOOWIEH OOOpPYIYIOTCS YCTPOMCTBAMHM, YIYYIIAOIMIUMU HX
KOM(pOPTAOEIbHOCTh M 00€CIIEUNBAIOIIMMHU UX YIIPABIEHUE: 3TO HIEMEHTHI CUCTEMbl BEHTHIISIIUH U
OTOIUICHHUS KYy30Ba, CTEKJIOOYMCTUTENEH KM OMBIBATENM CTEKJIA, KOHTPOJIbHO-U3MEPUTEIbHBIC
npuOOpsl U opraHbl ynpasieHus. CucTeMa BEHTHWIALWMU M OTOIUICHUS Ky30Ba NpeIHa3HAYeHA IS
peryiupoBaHusi BO3AyXO0OOMEHa W TeMIIepaTypbl BO3AyXa B cajoHe aBToMoOwns. OHa Takxke
IIpeloXpaHseT BETPOBOE, 3aJ{Hee U OOKOBBIE CTEKJIAa OT 3all0TeBaHUs U oOMep3aHus. JTa cucreMa
BKJIIOYAET B ceOs OTOMUTENb >KUJIKOCTHOTO THMA C JIOMOJHUTENBHBIMU YCTPOMCTBAMH, KOTOPBIH
pa3MeIleH B TEpeIHed 4YacTH cajoHa Ky30Ba aBTOMOOWIS TOJ TMaHelbio npubopoB. CajaoHbI
OOBIYHO MMEIOT €CTECTBEHHYIO MPUTOYHYIO U BBITSHKHYIO BEHTUJISIIIUIO (OMYCKHBIE CTEKIIA JIBEPEeH,
KOpOoOKa BO3yXOIPUTOKA, CHCTEMBI OTOTICHHS).

Jlis O4MCTKM BETPOBOTO CTEKJIa (a B HEKOTOPHIX aBTOMOOWIISIX TakKe 3aJHero |
paccemBarensi ¢ap) OT arMOCHEPHBIX OCAJKOB W OpBI3T, Ha aBTOMOOWIISX YCTaHABIUBAKOTCS
CTEKJIOOUHCTUTENIN C DJICKTPUUECKUM TMPUBOAOM, OOBIYHO COCTOSIIEE H3 DIEKTPOMOTOpa C
PEIyKTOPOM, CHCTEMOM TAT, PHIYaroB M IMIETOK. Ecu Ha BETpOBOE CTEKIIO MOMAaeT 3arpsi3HeHHAs
BO/a, TO OYHUCTUTENb He OOecleyuBaeT ero OBICTPYI0O OYHCTKY M MOXKET IolapanaTh €ero
MOBEPXHOCTh. Bo m30ekaHNe 3TOro BKIFOYAIOT OMBIBATENb CTEKJIA, KOTOPBIA COCTOUT M3 €MKOCTH
s sxxuakoctu (HUMCC-4), Hacoca ¢ aIeKTponpuBOOM, TPYOOIIPOBOJOB M (POPCYHKH, MOAAIOIIEH
KHJIKOCTh HA HAPYKHYIO TIOBEPXHOCTh CTEKJIA.

Opranbsl ynpaBlieHUs TpeAHA3HAUEHBl [JIs yNpaBICHHUs aBTOMOOWIIEM, a TaKXkKe ero
OTIENFHBIMU MEXaHU3MaMH U cucteMamu. MiMu 0bopynyercst B cajloHe Ky30Ba MecTo BoauTens. K
OopraHaMm YIpaBJI€HHs OTHOCATCS: pYyJIEBOE€ KOJIeCO, MeNalud TMpHBOJAa CLEMJIEHHUs, TOpMO3a,
JpOCCENbHBIE 3aCIOHKH KapOropaTopa, phlYard NMepeKIOYeHHs Iepeaad W CTOSHOYHBIA TOPMO3,
pBIYary MepeKsIIoueHMs yKa3aTellss MOBOPOTa, cBeTa (pap M CTOSHOYHOIO CBETa, MEPeKIIYaTenn
CTEKJIOOUHMCTUTENCH, OMBIBaTENIM JIOOOBOTO CTEKJa, TPUBOJ 3aMKa KaroTa, BBIKIIOYATENh
3KUTaHHUST W OTOIJICHUS, BBIKIIOYATENlb 3BYKOBOTO CHTHAJA, BBIKIIOUATENM 00OTpeBa 3aJHETO
CTEKJIa, 3aJHEr0 MPOTUBOTYMAaHHOTO CBETa, MEepeKITIoYaTelb  HApY)KHOTO  OCBEIICHHS,
BBIKJTIOYATEh OCBEIIEHUS TPUOOPOB, aBApUHHONM CUTHATTU3AILIUY U JIP.
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Jlexkuus Nel3

Tema 7. Ilepennsisi 1 3aHAS NOABECKU.

9.1 Ha3nauenue, o0liee yCTPOiiCTBO
U NPUHIMI PadoThI MOJABECKH aBTOMOOWJIS.

[TomBecka CIy)XHUT JUIsi CMSTYCHHSI M TIOTJIONICHUS YAapOB W BHOpAIUii, BOCIIPUHUMAEMbIX
KOJIeCaMHU TIPH JIBIYKEHUU MX N0 HEPOBHOU MoBepXxHOCTH. OHA pa3jelnseT BCE MacChl aBTOMOOMIIS
Ha JIBE€ YacTH: TOJPECCOPHBIC, ONMHUPAIONIMECs Ha MOJBECKY (Ky30B M 3aKpCIUICHHbIC HAa HEM
MEXaHHM3MBbI) U HE IMOJPECCOPHBIC, ONMUpAIOIINecs Ha Jopory (MOCThI, Kojeca u T.a.). [logBecka
aBTOMOOMJISA, B 00IIIEM ClTydae BKIIFOYAET B CEOsI:

e HAIIPABJIAIOLIEE YCTPOMCTBO,

e YIIPYTo€ yCTPOKCTBO,

e racsiiee yCTpoucCTBO,

e CTAOMJIM3ATOP MONIEPEYHON YCTOHYHUBOCTH.

Hampasisiforee  ycTpoiicTBO TIOJIBECKH HAIPABJISICT IBHKCHHE KOJeca U ONpeesieT
XapaKTep €ro IepeMElIeHUs] OTHOCUTEIBLHO Ky30Ba W JOporu. Hampasistomiee ycTpOHCTBO
nepenaeT IMPOJOJbHBIE W IONEPEeYHBbIC CHJIBI M HMX MOMEHTHI MEXIY KOJIECOM U KYy30BOM
aBTOMOOMJIS.

Yupyroe ycTpoWCTBO CMSTYaeT TOJYKH W yAaphl, NepeJaBaeMbie OT KoJieca Ha KY30B
aBTOMOOWIIA TPU HAe3/le Ha JOPOXKHBbIE HEPOBHOCTH. YIPYTroe YCTPOMCTBO MOJABECKH HCKIHOYAET
KOITMPOBAaHNE Ky30BOM HEPOBHOCTEH JIOPOTH U yIy4IIaeT TUIABHOCTh KOJ/Ia aBTOMOOWIIS.

lacsmee ycTpoHCTBO TMOABECKH YMEHbBIIAEeT KoJieOaHHS Ky30Ba U KOJIEC aBTOMOOWIISA,
BO3HUKAFOIINE TIPH JBMKCHHUH 110 HEPOBHOCTSM JOPOTH M MPUBOJUT K UX 3aTYXAHHIO.

Crabunusatop yMmeHbIIaeT OOKOBOW KpEeH W TOMEpeyHbIe YIJIOBbIEe KojeOaHUs Ky30Ba
aBTOMOOMJIS.

[TonBecka obecrieynBaeT IBMKEHHE aBTOMOOWIISI, U €€ paboTa OCYIIECTBISETCS CIEAYIOUTUM
obpazom. KpyTsammii MOMEHT, TiepeaBacMblii OT JBHTATENISI HA BEIYIIHE KOJIECa, CO3/IaeT MEXITY
KOJECOM W JOpOro CHIIy TSTHU, KOTOpas MPUBOAUT K BO3HUKHOBEHHIO Ha BEIyIIEM MOCTY,
TOJKarole cuibl. Tonkarmonas Cuiia yepe3 HaIpaBIAIONIEe YCTPOMCTBO MOJBECKH MEPEAACTCS HA
KYy30B aBTOMOOMJIS U IPUBOJUT €TO B IBUKECHHE.

KOHCTpYKTHBHO, 1O THIy HANPaBJSIIONIMX YCTPOMCTB, BCE TIOABECKH JCIATCS Ha
He3zaBHCcHUMBIE (a) W 3aBucuMble (0). B He3aBHCHMOI mMoaBecke MepemelleHrne OJHOTO Kojeca
KECTKO HE CBSI3aHBI ¢ TIepeMelieHreM Apyroro. [Ipu 3aBUCHMON MMOBECKE MPaBOE U JICBOE Kojeca
CBSI3aHBI JKECTKOM 0amKoii-MOCTOM, MO3TOMY Ha Hae3/le Ha HEPOBHOCTH OJHOTO M3 Kojec 00a
KOJIeCca HAKJIOHSIFOTCS B TIONIEPEYHOM IJIOCKOCTH Ha OJIMHAKOBBIN yTrOJI.

NN
NN

a 3]

Ha GonpIIMHCTBE COBPEMEHHBIX JIETKOBBIX aBTOMOOWIISAX MEPEIHss MOJABECKa HE3aBHCUMAs,
PBIYKHO-TIPY)KMHHAS, C THUAPABIMYECKUMHU aMOPTH3aTOpPaMH M CTaOWJIM3aTOPOM IONEPEUHON
ycroifunBoctu. brpicTpoe ramieHne KoneOaHUM aBTOMOOWJIS, BO3HMKAIOIIUX B peE3yJIbTaTe
nedopMarii  TMPY)KAH — MOJBECKH, OCYIIECTBISETCS TUAPABIMYECKHUMHU  aMOPTU3aTOpaMHu
JBYXCTOPOHHETO JECHCTBHUS TEJIECKOIMUYECKOTO THUIma. JleicTBHE aMOpTHU3aTOPOB OCHOBAHO Ha
WCMOJIb30BAHUHU THAPABIMYECKOTO COMPOTUBIICHUS, BOSHUKAIOIIETO MPU MEPETUBAHUU KUIKOCTH
U3 OAHOTO OOBeMa B JPYroil depe3 OTBEPCTHs, MEPEKphIBaEMble KIAllaHAMH. Y CHUJIHUS CHKaTHs
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aMOpTH3aTOpa B HECKOJIBKO Pa3 MEHbIIE YCUJIUS MPHU XOJie OTAAuH, MMO3TOMY CHIIKAeTCsl Cuiia
ylapa Ha Ky30B IpU Hae3/le aBTOMOOWIA Ha mpensTcTBHe. Ha 3aaHEenpHBOAHBIX JIETKOBBIX
asromoomiax (BA3-2 105, A3JIK-2141-01, T'A3-24 wu n1p.), Ha Beaymux (3agHHAX) MOCTax
MIPUMEHEHBI 3aBUCUMBbIC MOABECKH Ha npyxkuHax (BA3) wiu nonysnentuyeckux (I'A3) peccopax. B
3TUX MOJBECKax T'MApPaBIMYECKHUE TEIECKOMMYECKHEe aMOPTH3aTOPhl PACIIOIIONKEHbI ¢ HAKIOHOM K
MPOJOJIBHOM OCH, B pe3y/lbTaTe YEro OHM HE TOJIBKO TacsAT KoJeOaHUs aBTOMOOWIS, HO W
MOBBIIIAIOT €0 MOMEPEYHYI0 yCTOMYMBOCTh. Ha HEKOTOPBHIX, BBIMYCKaeMbIX B HACTOSIIEE BpEeMs
MepeTHENPUBOTHBIX JIETKOBBIX aBToMOOmWIsAX (BA3-2109, BA3-1111) kak nepeanue, Tak U 3aHIC
MOJIBECKH BBITIOJHEHBI HE3aBUCHUMBIMH. 3]1€Ch, HE3aBUCHUMOCTh 3aJHUX Kojec obecrieunBaeT «U»
o0pa3Hoe ceuYeHHE TPOJOJIBHBIX PHIYArOB M cOoeqUHHUTENs (monepevyHoil 6anku). Takoe ceueHue
oOraznaeT OOJbILICH KECTKOCThIO HA U3rHO, M MaJoW Ha KpyuyeHue. YMPYTUMHU dJIEMEHTaMH TaKUX
MOJIBECOK SIBJISIOTCS MPY)KMHBI, a TaCUTEISIMH KOJeOaHUN — THIPAaBIMUYECKUE TEIECKONMUYECKHE
aMoOpTH3aTOphl. B KOHCTPYKIMSIX MEpEeTHUX IMOABECOK JIETKOBBIX aBTOMOOWJIEH OOKOBOIl KpeH u
MorepeyHble  KoJeOaHusI Ky30Ba OIPAaHWYMBAIOT CTAOMIM3AaTOPBI MOMEPEYHOH YCTOWYMBOCTH,
npeJcTaBistonye coboit meramunueckue [I-oOpaszHble cTepKHU (TOpPCHHBI), paloTarolue Ha
KPYYCHUU. YTUPYTUMH JJIEMEHTAMH 3aBHUCHMBIX  IOJBECOK SBISIFOTCS JIMCTOBBIE PECCOPHI,
MIpeJICTaBJIAIoNINe co00M makeT (B BHUAE TpalelMH) CTSHYTHIX CTalbHBIX Mosioc. Takum obOpazom,
Oosiee TIPOCThIE B M3TOTOBJICHWU M JKCILTyaTallUXd MPYKUHBI BBITECHSIOT JIMCTOBBIE peccophl. B
HACTOAIIEE BpeMs, JJI YIYyULICHUS XapaKTePUCTUK PECCOPbl, HAUMHAIOT BHEIAPSTH MPYKUHBI C
Pa3HbIM 1IarOM HaBUBKU U TOJIIMHOMN MPOBOJIOKU (KOHMUYECKHE, O0UKOOOpa3HbIE U JIp.).

K ynpyrum snemMeHTaM noJBeCKH OTHOCSATCS

— BHUTBIC NPYKUHBI

— IJIACTUHYAThIE (PEeCCOphI) MPYKUHBI

I11r0Chl 1 MUHYCBI YIIPYTUX JJIEMEHTOB:

Butsle npyxuHbl

— HE NIEPEeNAa0T HUKAKUX TATOBBIX YCUIIMI

+ onTUMalIbHbIE XapaKTEPUCTUKH Aedopmanuu
[InacTuHYaThIe MIPYKUHBIL.
— Nmerot Xyamne xapakTepuCcTHKH Aedopmanuu
+ Ilepenatot Jit00bIE TATOBBIE YCHIIUS
Jl1s nOBBIIIEHHS]  YCTOWYMBOCTU IIPU MPSIMOJIMHEWHOM JBUKEHUHM aBTOMOOWIIS, JIETKOCTU
BO3BPAILEHUS B UCXOAHOE MOJIOKEHUE MPH OTKIOHEHUH KOJIEC B CTOPOHY, O0JIErYeHHsI YIpaBIeHUs
Y YMEHbIIIEHUS N3HOCA ILIMH, IEpeTHUE YIIpaBiseMble Kojieca TpeOyroT cienuanbHoi ycTaHOBKH. C
ATOM 1IETIbIO KOJIeCa YCTaHABJIMBAIOTCS Ha aBTOMOOMIIE C pa3BajoM B BEPTUKAIbHOH IJIOCKOCTH U
CO CXOXJACHHUEM B TOPU3OHTAILHOU MJIOCKOCTH.

VYroi pa3zBaia ynpasisieMbIX KOJIEC — 3TO YIOJl, 3aKJIFOYEHHBIM MEKY IUIOCKOCTBIO BpaICHUS
KOJIECA U BEPTUKAIBHOM TIOCKOCTBIO.

VYron pa3Bana He0OOXOIUM, YTOOBI 0OECTIEUUTh NEPIEHINKYIISPHOE PACTIONOXKEHUE KOJIEC T10
OTHOIIECHHIO K IMOBEPXHOCTU JAOPOTH MpH JedopManuu JeTaned MocTa MoJ JEeHCTBUEM Macchl
nepeaHen 4acTH aBTOMOOMIIS.

[Ipu Hamu4uu paszBaiia KOJIECO CTPEMUTCS KATUTHCS OT MPOJIOJIBHON OCH aBTOMOOMJIS 1O J1yTe
BOKPYI' TOYKH II€pecedeHUsl MPOJOJLKEHHUS OCH Kojleca € IUIOCKOCTBbIO NOporu. s ycTpaHeHus
9TOr0 SABJICHMS KOJIECa YCTaHABIUBAIOT CO CXOXKIAEHUEM, T.. HE NMApaJIEIbHO, a I0J HEKOTOPBIM
YIJIOM K MPOJIOJIbHON OCH aBTOMOOMIIS.

YTois CXO0XKACHUS YIPABISIEMBIX KOJIEC — 3TO YroJj, ONPEIEIsAeMbI Pa3HOCTBIO PACCTOSHUN
MEXy KoJIeCaMH, KOTOPbIE 3aMEpPSIIOT €331 U CIepein M0 KpasiM 000/1beB Ha BBICOTE OCH KOJIEC.

VYTIabpl YCTaHOBKM KOJEC Pa3HbIX IO KOHCTPYKLIMH aBTOMOOWIIEH (TepeaHenpUBOAHbBIE H
3aJHENIPUBOJHBIC) — pa3IUyHbl. VX NepHoAMYecKH KOHTPOJUPYIOT U TIIATEIBHO PErYIHPYIOT,
COIJIaCHO 3aBOJCKUX PEKOMEHAALUMN.
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9.1 AMopTH3aTOpBI, HA3HAYEHHUE, 0011Iee YCTPOHCTBO.

[Ipyn nBuKEeHHHM aBTOMOOWJIS MO HEPOBHOCTSAM JIOPOTH BO3HUKAIOT KOJIEOaHHS Ky30Ba,
KOTOpBIE€ IIPOJOJKAIOTCSI HEKOTOPBIM MTPOMEXYTOK BPEMEHHU IIOCIIE Hae3/la KOJIEC Ha MPEMSTCTBHE.
Jlyig ramieHys BO3HHUKAIOUIMX KoJeOaHWN Ha aBTOMOOWISIX B KOHCTPYKIUHU MOJIBECKH MPUMEHSIOT
aMOPTHU3aTOPhI IPEUMYIIIECTBEHHO KMJIKOCTHBIE TEJIECKOIINYECKOT0 THIIA.

PaGota amopTu3atopa ocHOBaHa Ha CONPOTHUBIIEHUU MEPETEKAHHUIO CHEIUAIbHON KHUIKOCTU
AXK-12T, naxopnsuieiics BO BHYTPEHHUX IOJIOCTSX aMOpPTHU3aTOpa U MEpeTeKaroleid U3 OJHOU
MOJIOCTH B JPYTYI0 MpPU HM3MEHEHHMH HX OO0bEeMOB. TeleCKONMMYecKHe aMOpTU3AaTOPbl HUMEIOT
JIBYCTOpPOHHEE JIEHCTBHE, T.€. racaT KojeOaHUs MOABECKH IPU XOJe CXKATHS M MPH XOJAE OTIAYH.
AMOpPTH3aTOPHI MOSABUIMCH HA ABTOMOOUJISIX 33/10JIT0 JI0 IIMPOKOT0 BHEIPEHUS U3BECTHBIX CETOTHS
LWIMHIPUYECKUX KOHCTPYKIMM € mepeMelaromumes nopiHeM. llepBoHadanbHO, 1OYTH
MMOBCEMECTHO PACHpPOCTPAHEHHBIE PEcCOpbl COBMENIANIU B cebe, OJHOBPEMEHHO, W NPYKUHY, U
amopTu3aTop. JIMCThIL, CTSHYThlE B MAKETbl, NPYXUHWIHA, TEPIUCh Ipyr 00 apyra, HnepeBOIs
KMHETUYECKYIO SHEPTHUIO B TEIUJIOBYIO U racsi BEPTUKAIbHbBIE KOJeOaHUsI.

Wnes pa3penute (QyHKIUH TPYXKHH U JEMIIPHUPYIOUIMX YCTPOHCTB OblIa BBIHYXKIECHHOH.
[[lupokoe BHEApEHHE HE3ABUCUMOM TMOJBECKH, 3HAYUTENIBHO TMOBBIMIAIOIMEH KOMPOPT H
YIPaBISEMOCTb, MOABEJIO K 3TOMY UUCTO KOHCTPYKTUBHO. C MPUXOJ0M BUHTOBBIX IPYKUH BMECTO
peccop pSAIOM ¢ HUMH TaK U MMPOCUIIOCH YTO-HUOYAb LIUIUHAPUIECKOE.

['unpaBnuueckoe TpeHHWE HMEIO TMeped MEXaHUYECKUM OEeCCIOpHOE IPEUMYIIECTBO.
Krnananel, uyepe3 KOTOpbIE MPOTEKAET MAaciio, MOXKHO HACTPOUTh TaK, YTO CONPOTHBICHHE
amoprTu3aropa OyJeT pa3HbIM B 3aBHCHMOCTH OT HampaBJeHHsS paboThl moaBecku. OObIYHBIC
aMOPTHU3aTOPbl UMEIOT yCUIIUE MPH O0TOOE B JBa-ueThIpe pa3a OOJbIIE, YeM YCHIIME MPHU CHKATHH.
DTO0 03HAYAET, YTO KOI'/Ia KOJIECO HAe3KaeT Ha MPEMSATCTBUE, OHO C JIETKOCTBIO UET BBEPX, a 3aTEM,
y’e IpU BO3BpaTe €ro Haszaj, Npy>KUHaM M NPUXOAUTCS paboTaTh, TpaTs HAKOMMBILYIOCS NPHU
C)KaTUM KHHETUYECKYI0 3Hepruto. MeHsis XapaKTepUCTHKH COINPOTUBJICHUS XOJOB, MOJYYaroT
“Ooniee cnopTHBHbIE® WK “‘Oosiee KOMGOPTHbIE® TOJBECKH, HE MEHsS MPUHLIUIHAIBHO HX
KOHCTPYKLHUU.

XapakTepucTHKa TEIEeCKOMMYECKOro aMOpTHU3aTopa BBHIOMPAETCS ¢ TAKHUM PAacyeToM, 4TOOBI
o0ecneunTh yCHiIMe NepeMelieHts MOIBECKH MpH XOJe oTnadu B 2 — 3 pasza Oosiblie, 4eM Ipu
X0Jle CXKaTusA. DTO JIOCTUTAETCsl MOAOOPOM CEeUeHHs] OTBEPCTHH KIAmaHOB M CHIIBI CXKaTHUi HX
MIPYXKUH.

AMopTH3aTOphl AJs NepeaHel U 3aiHell OIBECOK OJJHOTO U TOTO K€ aBTOMOOMIISL HE UMEIOT
NPUHLMIIUATIBHBIX OTJIMYUI, HO MOTYT pa3jMyaThCsi XOJAOM M JUIMHOM INTOKOB, a TaKXke
KOHCTPYKLMEN KPEIUIEHNs 4acTed aMopTH3aTopa K JAeTalsM Ky30Ba M mojBeckd. [lepBoHayaibHO
OTBOJMMAsl aMOpPTH3aTOpaM OJIHA-€IMHCTBEHHAs pOJIb racuTens KojeOaHuM, mepeaBaeMblX OT
JIOPOTH Ha Ky30B, CO BpeMeHeM Obljia JOMOJIHEHAa HOBBIMU (YHKLIHSMHU. AMOPTHU3ATOP CETrOJHS —
ATO KOHCTPYKTHBHBIA JJIEMEHT TIOJIBECKH, OTBEUYAIONIMKA, B PABHOW CTENEHU, Kak 3a
KoM(OpTaOeNbHOCTh €37bl, TaKk W 3a Oe30macHOCTb. Eciu Ha aBTOMOOMISX KIIACCHYECKOH
KOMITOHOBKH MOXHO J0OpaThcs 10 rapaka JAake MpH OTCYTCTBUU aMOPTU3AaTOPOB, TO € TIOJIBECKON
tuna «Maxk-depcon», ycTaHaBIMBAaeMOW Ha NEPEIHENPUBOJHBIE MOJEIN, TAKOH HSKCIIEPUMEHT
HEBO3MOXKEH B CHIIy TOTO, YTO CTOIKa B JAHHON KOHCTPYKIIMH IMOABECKH SIBIISIETCS CBA3YIOLIUM U
HaMpaBJSIOIUM 3JIEMEHTOM MEXIYy KojJecaMd U Ky30BOM aBToMoOwis. (OTindyMe CTOWKH OT
aMOpTH3aTOpa COCTOUT B TOM, UTO OHA BOCIIPUHUMAET 3HAUUTEIbHbIE OOKOBBIE HAIPY3KH, a TOTOMY
MMeEeT YCUJICHHBIN IITOK U KOPILYC, a TaK’K€ COOTBETCTBYIOIINE aHTU(PUKINOHHBIE MaTepUabl B
napax TpeHus.) B cuiry 3Toro, KOHTpOJIb 32 TEXHUYECKUM COCTOSIHHEM aMOPTH3aTOPOB HEOOXOAUM
B Ooupiield Mepe u3 cooOpaxkeHuit Oe3omacHOCTH. JlaHHOE OOCTOSITENIBCTBO JOJDKHO OBLIO OBI
3aCTaBJIATh HaC O0Jiee BHUMATEIBHO OTHOCHTBCS K COCTOSIHUIO 3TUX JIeTaJeH.

B mocnegHee Bpemsi, HayMHAIOT TMPUMEHATCS (OCOOCHHO Ha «HHOMAapKax») Ta30BbIC
aMOpTHU3aTOPhl, B KOTOPBIX COIIPOTUBIIEHUE BOSHUKAET NP C)KATUU Ta3a.

Bce amopTu3aTtopsl MPUHATO JENUTh HAa «TUIPABINYECKHE», «Ta30BbIe» U «HOIAYTHIE» (C
ra3oM HH3KOro JaBiecHMs). JlenmeHue 53TO YCIOBHO, MOTOMY YTO BO BCEX TpexX ciaydasx
«UEHTPAJIbHBIN» y3el — KiamaH OcCTaeTcs NPUHIUIHAIBLHO HEU3MEHHBIM. [ uopasiuyeckue
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amopmu3amopuvl U no0O0ymule UMEIOT BHEIIHUHN IIJIMHAP, Ky/la IepeTeKaeT Macjiao 4epe3 CUCTEMY
HIDKHETO KJiaraHa. ['a30Bblii aMOPTU3aTOp BHEIIHETO HUJIMHIPA HE UMEET, U BCS €r0 KOHCTPYKIHUS
«yHakoBaHa» B OJHOM IIMIMHJPE.

KOHCTpYKTHBHO aMOPTH3aTOphI JAEIATCS Ha JABYXTPYOHbIE W OmHOTpyOHBIE. Ilpm pabote
TOOBIX aMOPTU3aTOPOB, MO OMPEEICHUIO, BBIACNAETCS OOJNBIIOe KOJIMUECTBO Telia, MO3TOMY OT
MIPUMEHSIEMOT0 B HUX Macia TpeOyeTcss He TOJbKO KOPPO3HOHHAS, HO U TePMUYECKas CTOMKOCTh —
CIIOCOOHOCTh  BBIICPKMBAThL TeMmIepaTypel 10 160°, He MeEHsAs CTPYKTypbl M CBOWCTB.
OnHOBpeMEHHO C O3THM aKTyalbHa 3ajada oOTBoja Teria. JIByXTpyOHBIE THAPABINYECKUE
aMOPTHU3aTOPhl OTBOJAT TEIUIO XYK€, YeM OJHOTPYOHBIE BBHICOKOTO JaBJICHMS, BEOb y HEPBBIX
«reHepaTop Teriay — IHEHTPAIbHBIN HUIMHAP 3aKPBIT CBEPXY €II€ OJIHUM COOCHBIM LIMJIMHAPOM.

l'azonanonuenuvie amopmuzamopsl BICOKOTO JaBJICHUS MOSBUINCH, B OCHOBHOM, KaK OTBET
Ha HEOOXOAMMOCTh peHICHHs JToW TpobOseMbl. [loampyXMHEHHOE Maclio MPAKTUYECKH He
BCIIEHUBAETCS, & OTAeNIEHNE KOMIIEHCAIIMOHHOTO 00beMa IJIaBaOIUM MOPIIHEM CHUMAaET BOIPOC O
BO3MOKHOM CMEIIMBAaHUU Ta3a ¢ MacjioM. IMEHHO MO3TOMY aMOPTH3aTOpPbl BBICOKOTO JaBIICHUS
MO>KHO NIEPEBOPAUNBATh «BHU3 TOJIOBOI», HApUMep B cTolikax MakdepcoHa, a THAPaBINYECKHE —
HeT. J[ByXTpyOHBIE aMOpTHU3aTOPHI TsKENIee OAHOTPYOHBIX. YCTaHOBKA MEPBBIX HAa aBTOMOOWUIIE
BEJET K YBEIIMYCHHUIO HEMOAPECCOPEHHONW MacChl MOABECKU U, KaK CIEACTBHE, K YBEITHYCHHUIO €€
nHepTHOCTH. [Ipy yYacThIX MepeMenieHUs X BBEPX-BHU3, Ha XapaKTEPHBIX ydacTKaxX JOpOTH (TUma
pauiiHas Tpacca), MHEepIusl 3acTaBIsieT MOJBECKY KakK Obl «3aJyMbIBAThCSA» MOOYEPETHO TO B
BEpXHEH, TO B HIDKHEW TOUKH U MPOITYCKATh OUEPETHOE JIETSAIICe Ha HEe MPENITCTBUE WK simy. B
TOM 3aKJIIOYaeTCs eIle OJHa MPHUYMHA BCEOOIIel TIOOBH CIOPTCMEHOB K OIHOTPYOHBIM
ra30HaINOJIHEHHBIM aMOPTH3aTOPaM.

Jlexkmusa Neld
9.1 Koueca.

Koneca aBnsroTcst BaxHeHmMMu y3inamu aBTomoousis. PaboTa konec cBA3aHa MPaKTUYECKU CO
BCECMHU OKCILTYTAIMOHHBIMU CBOMCTBAMHU JIETKOBOI'O aBTOMO6I/IJ'I$II pa3sroHoM M TOPMOKCHHUEM,
YIPaBISEMOCTHIO M YCTOMYMBOCTBIO, TJIABHOCTHIO XOJa M, HAKOHEI, 4YTO HauOoliee Ba)KHO, C
6€3OHaCHOCTI>IO JOBUXXCHUA. Moxuo BBIACIIUTDE TPU HaI/I6OJ'ICe TJIaBHBIC HA3HAYCHUA KOJICC:

e OHHM SIBISIFOTCS JBIDKETENEM, MpeoOpasyromuM padoTy MABUrarenss B pabory,
CBA3aHHYIO C ABHXXCHUCM aBTOM06I/IJ'I$I, IMyTEM BSaHMOI[efICTBHH IIUHBI C MOBEPXHOCTHIO
JIOpPOTH, B pe3ylbTaTe YEero BO3HUKAET CHJIA TSTU, KOTOpas U SIBISETCS OBUXKYIIEH CHIION
aBTOMOOUJIS;

e KoJeco, Omaromaps miMHE, paboOTaeT Kak ympyras OImopa, B pe3yibTaTe 4Yero
CMATYACT YAAphI U TOJIYKH,

e KOJIECa CIYyXaT HaOpaBJSIIOUIMM  yCTPOMCTBOM, C  MOMOIIbIO  KOTOPOTO
OCYIIECTBIISIETCS TTOBOPOT aBTOMOOHIISA.

Koneco cocTout 13: MHEBMaHUYECKOM MIUHBI, 000/1a, TUCKA, CTYTHIIBI.

TMorpemma ()

Kamepa

Ofog
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0601 1 AMCK MpeaHa3HAYEHbI JJIs YCTAaHOBKMU IMTHEBMATUYECKOM IIMHBI U COEAMHEHUS €€ CO
crynunei koneca. Ctynuua o0ecrieyMBaeT yCTaHOBKY KOJieCa Ha MOCTY M CO3/1a€T BO3MOXHOCTb
Kojecy Bpam@arhcs. O HmIMHE cleayeT cka3aTh 0c000, T.K. OHa SIBJISETCSA TJIABHBIM 3JE€MEHTOM
Kosieca. [ITneBMaTHyeckas muHa MpeCcTaBIseT co00i 000I0UKY, HAMOJTHEHHYIO CKATBHIM BO3JIyXOM,
OCHOBHBIMHM 3JIEMEHTaMU KOTOPOIl SIBIISIOTCS Kapkac, OoprTa, MpPOTEKTOp, a TaKkKe Kamepa C
BEHTHJIEM /ISl HAKAuKH IIMHBI BO3AyX0oM. Hambonbiee npuMeHeHne B HACTOSIIEE BPeMs MMEIOT
UIMHBI, COCTOSIIIME W3 TMOKPBHIIMIKM U Kamepbl (ObiBaroT U Oe3kamepHble). Kamepa ynepkuBaer
CKAaThIM BO3AYX BO BHYTPEHHEW IOJIOCTH IIMHBI, IPEACTABISAET COOOM 3JaCTHUECKYIO KOJIbLEBYIO
PE3MHOBYIO TPYOKY C TOJIIMHOW CTEHKH 2 — 3 MM. [ JIaBHOM 4acThIO MOKPHIIIKH SBISIETCS KapKac
muHbl. OH BOCIPUHUMAET JaBJICHHUE CKATOTO BO3/YXa, a TAKXKE HAarpy3KH, [1€pEe1aBacMble LIMHE B
pe3ynbTaTte €€ B3auMOJEHCTBUS C IOBEPXHOCTbIO Joporu. Kapkac IIMHBI BBINOJHSETCA U3
CHELMAJIbHOM TKaHH, Ha3bIBAEMOM KOPAOM, KOTOpBIM 00pa3oBaH MapaJljIeIbHO YJIOKEHHBIMU
HUTSIMHU, M3TOTOBIEHHBIMHU W3 BHMCKO3BI, KallpOHA WJIM HEMIOHA, a Takke u3 merauia. Kapkac
MOKPBIIIKM COCTOMT M3 HECKOJBKHUX CJIOEB OOpE3MHEHHOI'O KOpJAa, 3aKpelisieMoro Ha OopTax
MOKPBIIIKH, UMEIOIINX KOJIbIIa U3 CTAIbHON MPOBOJIOKU, BOKPYT KOTOPBIX U O0EPHYTHI CIIOU KOpJa.
B pesynbrare 3TOro moisiydaercs JKECTKash 4YacTb IIOKPBIIIKH, C IIOMOILBIO KOTOPOM IIMHA
3akperisieTcss Ha oOonxe. B 3aBucMMOCTH OT KOHCTPYKIIMHM KapKaca pa3inyaroT IIUHBI C
paZvaIbHBIM WJIM UAroHaJbHBIM PACIIOIOKEHUEM HUTEN Kopaa. B auaroHalbHBIX HIMHAX CIIOU
KOpJia B KapKace pacroyiokKeHbl MePEeKPECTHO. YTONl HAKIOHA HUTEH KOpJa K SKBATOPY MOKPHIIIKH
00b1uHO coctaBisieT 35 — 38°. Hutu kopja kapkaca paauaibHBIX IIUH PACIIOJIOKEHBI 10 PAJHYCy
MOKPBIIIKK 104 yriaoM K 3kBaropy 85 — 90°. Ilo HapyXHOW HOBEPXHOCTH CJIOEB Kapkaca
HAKJIaJbIBAIOT TOsC-OpeKep, COCTOSIMINN M3 HECKOJIBKHUX CIIOEB, Yallle BCETO, METAIUIOKOpa. YTOI
HAKJIOHA HUTEH Kopla mosica K 5KBaTOpYy MOKPHILKH O0in30k K 0. PacmonmoskeHHBIN C Hapyxu
HEpaCTSKUMBIM TOsSIC OXBaThIBaeT Kapkac. CBepXy Kapkaca IOKpBIIIKA HWMEET TOJICTHIM cioi
PE3UHBI, Ha3bIBAEMbIIl MPOTEKTOPOM, MOCTENEHHO YMEHBIIAIOIIMNCA MO TOJNIMHE K OopTam H
nepexoaauuii B 00koBUHBI. [IpoTekTop mperoxpaHser Kapkac OT HOBPEXACHUS U CONIPUKACAETCS C
MIOBEPXHOCTBIO JOPOrH. Jls Jydiero cuemnjaeHus ¢ JOpOro Ha IPOTEKTOPE IEIar0T BBICTYIIBI
pa3aM4HON (POPMBI [0 ONpPENEICHHBIM PUCYHKAaM. PUCYHOK MPOTEKTOpa B 3HAUUTENBHON CTETEHU
JIOJDKEH yJOBIIETBOPATH TPeOOBaHMSAM, MPEIbSIBICHHBIM K IIMHAM. B CBS3uW ¢ 3THUM pa3nensior
IIMHBl C JOPOXHBIM, YHHBEPCAJIbHBIM M CHEIUAIBHBIM PHCYHKOM IPOTEKTOpa, KOTOpbIE
IIpEeIHAa3HAYEHBl JUIsl DKCIUIyaTallUd 10 CHETY W IpsA3H. /[Is MOBBIMIEHHs CLEIUIEHUS C JOpPOrou
3UMOM, 0OCOOEHHO B TOJIOJIE/INIlY, B IPOTEKTOPE IIMHBI YCTAHABIMBAIOT OOJIBIIIOE YHUCIIO IIMIIOB U3
TBepAoro cmuaBa. OAHAKO CIEAyeT OTMETHTb, YTO B HOPMAJbHBIX YCIOBHSAX OJKCIUIyaTallHs
IIMIOBAHHBIX IIMH, KaK MPaBUJIO, yXYyAUIAeT SKCIUIyaTaluio aBTOMoOW . Kaxnplil BUJ IIKMHBI
MMEET CBOM IPEUMYLIECTBA M HENOCTATKU IPH OSKCILIyaTallud B pPa3HBIX YCIOBUsAX. Tak, Ha
JMaroHaJIbHBIX IIUHAX B MPOIECCE B3aUMOIEHCTBUS MOKPBIIIKU C JOPOT0il HOCTOSTHHO CMEUIAt0TCs
IIEPEKPECTHBIE CIIOM KOpAAa KapKaca, 4TO NPUBOAMT K MOTEPSIM DHEPrUU IPH KAuyEeHUHM KoJjeca,
HarpeBy, paccllOCHMIO Kapkaca W M3HOCY IMPOTEKTOpa MMHBI. PanuanbHOe pacnoiiokeHue HUTeH
KOp/la KapKaca 3HAUMTEJIbHO YMEHBIIAIOT CMEIIEHHE CJIO0EB KopAa. Takue IIMHBI OTIIMYaroTCA
0oJbIIel rPy30MOAbEMHOCTBIO, YeM JAMaroHajgbHble. OAHAKO W pajualbHbIE IIMHBI HE JIMIIEHBI
HE/IOCTAaTKOB, TaK CIEAyeT OTMETHTh UX OoJjiee JKEeCTKOe KaueHUE KOJecC, T.€. MPU ABIKEHHH IO
OYJIBDKHHUKY WJIM aHAJIOTHYHBIM JOPOXHBIM HEPOBHOCTSAM, IMOSBISIOTCS HENPUITHBIE BUOpaLUU U
mwymbl. [lo 3KCIIyTallMOHHBIM CBOWMCTBAM paJWalbHbIE W JUAroHajbHbIE IIMHBI HACTOJIBKO
OTIMYAIOTCS JIpYr OT JApyra, 4TO HX CMEIIaHHAas yCTAaHOBKAa Ha AaBTOMOOWIIE HEIOMYCTHMA.
CnoxxHble KOHCTPYKLMH HIMH COBPEMEHHBIX JIETKOBBIX aBTOMOOWJEH TpeOylOT BHUMATEIBHOIO
OTHOILICHHUS K MX HCHOJb30BaHMIO. IIpu ycTaHOBKE IIMHBI HAa aBTOMOOWJIb HYKHO COOJIONATh
PEKOMEHIalliK 3aBOJAa-U3TOTOBUTENS, a PHUCYHOK MPOTEKTOpa MOAOMpaTh, B 3aBUCUMOCTH OT
JOpPOKHBIM yciaoBUid. OCHOBHBIE XAapaKTEPUCTUKH IIMH MOYKHO YCTAaHOBHUTH IO MapKHpPOBKaM,
KOTOpbIE€ UMEIOTCS Ha KaXI0H MOKphIlIKe. Tak Hampumep, Ha MepelHENpPHUBOIHBIX aBTOMOOMIISX
«BA3» ycTaHaBIMBaIOT IIKMHBI, UMEIOIIKE cienyonme odo3Hauenus: 155/80P13, rae B uncnutene
npobu ykazaHa IIMpUHA MPOoQUIs B MM, MEPBOE YMCIO B 3HAMEHATENe MPOLEHTHOE OTHOIIECHUE
BbICOTHl Tpoduns k mupuHe (H/B), P — pagmanpHas KOHCTPYKIMS, IOCIEAHEE YHUCIO —
MOCaJ0YHBIN TuaMeTp 06oaa B arorimax ( 17=25,4 Mmm).
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KOHTPOJIBHBIE BOIIPOCHI Ne5 (ky308, x0008as yacmp)

1. Kaxoii u3 nmepevncIeHHBIX aBTOMOOUIICH UMEEeT IBYXOObhEMHBIN Ky30B?
1) I'A3-3110;

2) BA3 -2105;

3) BA3-2109;

4) 'A3 -24.

2. Kaxkast )KUIKOCTh 3a/IMBAaeTCsA B 0aYOK OMBIBATENS JOOOBOr0O CTEKIA?
1) JlucuuimpoBaHHas BOJA;

2) HUUCC-4;

3) AX-12T;

4) TOCOJI-A40M.

3. 3akpbIBaHUE IBEPEH MOXKET OBITh 3aTPYIHUTEIBHO 10 TPHYUHE. .................

1) HEMPaBUILHOM peryiupoBKU (PUKCATOPOB 3aMKOB JIBEPEiA;

2) 3aeJlaHuE 3aMKa JABEpel U3-3a €ro 3arpsi3HeHus;

3) HEJO0CTATOYHOTO X0/1a pbluara BHYTPEHHETO MPUBOJIa 3aMKa,

4) BCEX MEPEUYMUCICHHBIX MPUYHUH.

4, Ha xakom aBTOMOOWMIIE 3aHUN MOCT KPENMUTCA K KYy30BY C IOMOIIBIO JIMCTOBBIX
peccop?

1) I'A3-3110;
2) BA3-2121;
3) BA3-2106;
4) BA3-2109.

S. CrabunuszaTop NOJBECKHU CO3AET YCHIINS, MPEHSATCTBYIOIIUE. ... .'neenee.. ...

1) MEPEMEIIEHUIO BBEPX IMEpe/IHEN YacTHU Ky30Ba IPU PEe3KOM TPOTaHUU aBTOMOOWUJIS C
MECTa;

2) OorpaHMyYeHus: OOKOBOrO KpeHa Ha I[OBOPOTaX U MpedaHusl IONEepeyHOou
YCTOWYMBOCTH aBTOMOOMJIS;

3) HAaKJIOHY MepeHeN yacT Ky30Ba BHU3 IIPH PE3KOM TOPMOKEHUH;

4) MIEPEMEILIEHUIO KOJIEC OTHOCHUTENBHO Ky30Ba IIPU NPSIMOJIMHEWHOM JBUKECHHUH

aBTOMOOMJIS 10 JOPOTe.

6. B He3aBuCMMON  pBIY@KXHO-TIPYKUHHOM  IOJABECKE  aMOPTHU3aTOpP  CIIYXKHUT
TUISL. .o

1) raimeHusi KoyiebaHW aBTOMOOWIIS, BO3HUKAIOIIMX IIOCIE Hae3/la Kojeca Ha

IIPETISITCTBUE;

2) YBEJIMUEHHUE )KECTKOCTH YIPYTHX JIEMEHTOB,;

3) OrpaHUUYEHUS BEPTUKAIBHBIX IEPEMELIEHUN KOJIEC U MOCTOB OTHOCUTENIBHO KY30Ba;

4) BBITOJIHEHUS BCEX NMEPEUNCICHHBIX (QYHKIIUH.

1. B kakux MOKpBIIKax HUTH KOpAA PaclOJIOXKEHBI MO0 KpaTyaillleMy pacCTOSHHUIO
MeX1y Ooprammu?

1) TOJILKO O€3KaMEepHBIX;

2) TOJIbKO KAMEPHBIX

3) TOJIBKO JMAarOHAJIbHBIX;

4) TOJILKO paJialbHbIX.
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8. KakoBo ocHOBHOE Ha3zHau€HUE PUCYHKA B BUJE BBHICTYNOB M KaHaBOK, HAHECEHHBIX
Ha IPOTEKTOPE MOKPHIILIKH?

1) AKOHOMHSI MaTepHaJia IPU U3TOTOBICHUH [INHBI,
2) YIIYUIICHUsI CUECTUICHUS IINHBI C JOPOTOH;

3) YIUIMHEHUE CPOKa CITY>KOBI IIIHHBI;

4) YMEHBIIICHHE HArPY3KU Ha KapKac IIHHBI.

9. TwmarenpHas crhelUaibHass pPEryJIMpOBKa YIJIOB YCTAHOBKHM YIIPABISAEMBIX  KOJIEC
aBTOMOOMIISI 00ECIEUNBAET. .............

1) YCTOWYHUBOCTH MPSMOIHMHEHHOTO JBIKCHHS aBTOMOOHJIS;

2) JIETKOCTh BO3BPAILCHHUS B UCXOIHOE MMOJIOKEHUE ITPU OTKIOHSHUH KOJIEC B CTOPOHY;
3) yMEHbIIIEHHE U3HOCA IIIHH;

4) BCEC MEPEUNCIICHHBIC (aKTOPBI.

10. IlpoBepky AaBiieHHS BO3yXa B IIMHAX MPOU3BOMAT. .. .euueeneennennnnn.

1) apeoMeTpoM;
2) MaHOMETPOM;
3) TaXOMETPOM;
4) CITHJIOMETPOM.
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Jlexkuus Nelb
PA3JIEJ 5.
CUCTEMBI YIIPABJIEHUS ABTOMOBWJIS.

CucteMsl yrpaBlieHHs] aBTOMOOWIS OOBEIUHSIOT B ce0sl yCTpOWCTBA, KOTOPBIE CIIy>KaT IJIst
yIpaBlIeHUs] TOPMO3aMH, PYJIEBBIM IPHUBOJOM, JABUTareneM. Bo3aeiicTBue BoauTeNsl Ha MeNalb
TOpMO3a, PYyJIEeBOE KOJIECO, MEAalb aKCelepaTopa 3aBUCAT OT TOTO, KaK JABHMXKETCS aBTOMOOWIIb U,
YTO MPOUCXOAUT Ha gopore. [Tomyuaercs cBoeoOpa3HbIil 3aMKHYTHIM KpPYT, CBSI3bIBAIOIIMK JOPOTY,
BOJMTENS U 10POTY.

Tema 8. Topmo3Has cucrema.
8.1. Haznauenue, ycTpOiCTBO M NPUHIMI PA0OTHI TOPMO3HOM CHCTEMBI.

Topmo3HBIE CHCTEMBI CITYXaT JJIsl CHUKEHUSI CKOPOCTH U TOJIHOW OCTAaHOBKH aBTOMOOWIIS, a
TaKXe JUIs yepKaHHUsl Ha MeCTe HEeMOABHKHO CTOAIIEro aBTOMOOU s TopMO3Has cucTeMa J10JIKHA
OBITh MakCUMaJIbHO 3((GEKTUBHOW TPU JBWKCHUU aBTOMOOWIS C pPaziIMYHOW HArpy3koid W Ha
Pa3NIUYHBIX CKOPOCTAX ABMKEHUS. O0 3 (HEeKTUBHOCTH TOPMO3HBIX CHCTEM CYIAT 110 TOPMO3HOMY
yTH aBTOMOOWIA (OT Havaja HaXkaTuss HA TOPMO3HYIO IMEJalb J0 €ro TOJHOH OCTaHOBKU IpHU
JBI)KEHUM IO TOPU3OHTAJIBHOMY Y4YacTKy CYXOH JOporu ¢ acaJbTOBBIM IOKPBITHEM) U
3aMe[IeHuI0. TOpMO3HbBIE CHCTEMbI JOJDKHBI OOECHeuMBaTh PAaBHOMEPHOE paclpesieeHHe
TOPMO3HBIX CHJI MEXIY KOoJecaMu OJHOro mocta. Ha aBTOMOOMISAX 00s3aT€IbHO JOJIKHBI OBITH
YCTAHOBJICHBI. padouas mopmo3nas cucmemad, VCTIOIb3yeMasl NpU JBUKECHUN aBTOMOOWIIS IS
CHIDKEHHSI CKOPOCTH U TIOJHON OCTAHOBKH; CHIOAHOYHAA MOPMO3HAA cUCmeMd, CIyXalas JUis
ylep)KaHHUs, OCTAaHOBJIEHHOIO AaBTOMOOWISA, HA MECTE; 3aANACHAA MOPMO3HAA cucmemd,
npeJHa3HaueHHas /s OCTAaHOBKM aBTOMOOWJIS HpPU BBIXOJE M3 CTpos pabodeld TOpMO3HOU
cucteMbl. Ha HEKOTOpBIX TIpy30BBIX aBTOMOOMJIEH MOXET HPHUMEHSTHCS 6CHOMOZAmenbHas
mopmo3naa cucmema, VCNONb3yeMas A YMEHBUICHUsS Harpy3kd Ha pabodyl0 TOPMO3HYIO
cucteMy (TopHbIi TopMo3). JIto0ast TopMO3Hasi CHCTEMa COCTOMT U3 TOPMO3HBIX MEXaHU3MOB U UX
npuBoja. TOpMO3HBIE MEXaHU3MBI OCYIIECTBIIAIOT HEMOCPEICTBEHHOE TOPMOKEHUE BPAIIAIOIIUXCS
KOJIEC aBTOMOOMJISL MJIM OJJHOTO M3 BaJloB TpaHcMuccuu. Hanbomnbiiee pacnpocTpaHeHUEe TOTyYHIH
(pPUKLIMOHHBIE TOPMO3HbIE MEXAaHU3MbI, B KOTOPHIX TOPMOXKEHHE IMPOUCXOAUT 3a CYET TPEHUs
BpAIAIOIINXCSI W HEMOJBWKHBIX JleTalieil, B 3aBHCHMOCTH OT KOHCTPYKIIMH BpPAalIarOIIUXCS
pabouux neranell TOPMO3HBIX MEXaHHU3MOB DPa3NUyYaloT OapabaHHBIE W TUCKOBBIE TOpMo3a. Bo-
MEPBBIX, CHJIBI TPEHHS CO3MAIOTCS C TMOMOINBIO TMPIKAMAIOMIAXCS HETOJBHKHBIX KOJIOJOK Ha
BHYTpPEHHEH IOBEPXHOCTH Bpalaromerocsi OapabaHa; BO-BTOPBIX, Ha OOKOBBIX MOBEPXHOCTSX
Bpalaronierocss aucka. bapaOaHHBIM TOPMO3HOM MEXaHHW3M C pa3[BUTAIOMIMMHUCA KOJOJKAMHU
UCMOJB3YIOT KaK B pab0YMX, TaK U B CTOSHOYHBIX TOPMO3HBIX CUCTEMax. B TopMo3HOM MexaHu3Me
3aJIHUX KOJIEC aBTOMOOMIIS TOPMO3HOH OapabaH mpHKperieH K (aHIly MOJIyOoCH BEAYyILIEro MocTa,
a TOPMO3HOM JIMCK — K CTYIUIIE MepeIHero Kojgeca. B OCHOBHOM, Ha OTE€UECTBEHHBIX aBTOMOOMIISIX
O6apabaHHbBIE TOPMO3HbIE MEXaHU3MBbI IPUMEHSIOTCS HA 3a/IHUX KOJIeCaX, a TUCKOBbIE HA MEPEAHUX.
OnHako, B NpPUHIMIE, B 3aBUCUMOCTH OT MOJENH aBTOMOOWJIS MOTYT TNPHUMEHATHCS TOJBKO
OapabaHHbIE WM TOJBKO JUCKOBBIE TOPMO3a Ha BCEX YEThIpeX Kosecax. /Ipueoo mopmo306 CIyXKUT
JUId TIepefiadu yCUJIns HOTH (pyKH) BOIUTENS OT NMeJanu (pplyara) K MCIIOJIHUTEIbHBIM TOPMO3HBIM
MexaHuzMaMm. Hanbombiee pacrpocTpaHeHHE B JIETKOBBIX aBTOMOOWIIAX MOJTYYHIM MEXaHUYECKHE
U THAPABIWYECKUE TNPHUBOAL. MeXaHHYeCKUH TNPHUBOJ TMpPEICTaBIseT cO0OW CHCTEMYy TAT U
pBIYAroB, COEAMHSIOUIMX IEeAadb WIM pblyal C TOPMO3HBIMHM MeXaHu3MaMu. [‘uaponpuBon, B
KOTOPOM TPUBOAHOE YCUJIME NEPENACTCS] TOPMO3HON KUAKOCTBIO COCTOUT U3 CIEAYIOIIUX Y3JIOB!
IJIABHOTO TOPMO3HOI'O ILWJIMHAPA, CO3JAIOIIEro JaBJICHHE >KUJIKOCTH B CHUCTEME M HMMEIOLIETO
pe3epByap, 3alOJIHEHHBIH TOPMO3HOM  JKHAKOCTBIO; KOJECHBIX TOPMO3HBIX  IMJIMHJIPOB
JIepeJatolluX JaBJIEHHE TOPMO3HOM MKHJIKOCTH Ha TOPMO3HBIE KOJIOJKH; COEAMHUTEIbHBIX
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TpyOONpPOBOJOB U LUIAHIOB; MEJAIU U BAKYyMHOI'O YCUJIUTENS ¢ GUIBTPOM, COETUHEHHOTO Yepes3
3alOpHBIN KJIAallaH ¢ BIYCKHBIM TPYyOONpPOBOAOM aBUTaTelNsl. Besl cucTemMa MOCTOSHHO 3aloJIHEHA
TOPMO3HOM JKUKOCTBIO.

B mpomuioM Ha OTE€4EeCTBEHHBIX JETKOBBIX aBTOMOOMIISIX (M-20 «ITo6ema», 'A3-21 «Bonray,
'A3-69, YA3-469 u np.) mpuMeHsach TaK Ha3blBaéMble OJHOKOHTYPHBIC THAPABIMYCCKUE
npuBoJbl. Takue MPUBOIBI 00JAMAIOT CYIMIECTBEHHBIMH HEIOCTATKAMHU, B CIIy4ae MOBPEKICHUS
KaKoro-aubo coeIMHEHUs JaBJI€HUE CHUKACTCS BO BCEM MPUBOJIE, HAPYyIIAeTCsl paboTa TOPMO3HBIX
MEXaHU3MOB Bcex koJiec. COBpEeMEHHBIM THIPONPUBOJL TOPMO30B COCTOUT U3 JABYX HE3aBUCHUMBIX
KOHTYPOB, CBSI3BIBAIOIIMX MEXIy co0oi mapy konec. [Ipm oTkaze OJHOrO W3 KOHTYpPOB
cpabaTheIBaeT BTOPOH, YTO OOECIIEYNBAET, XOTS U He 04eHb 3(h(PeKTUBHOE, HO BCE-TAKH TOPMOKECHHE
asromoomiia. K mpumepy, Ha aBromobmie <« Kurymm» BA3 2105, oguH koHTYyp 0OBeIMHSET
TOPMO3HBIE MEXaHU3MbI MEPEAHUX Kojec, a Apyroi — 3agaux. Ha aBromobmne «Kurymm» BA3
2109, mexnay coboli CBSI3aHBI: MepellHee JIEBOE KOJIECO C 3aJHUM MPaBbIM, U IEpelHee MpaBoe C
3aIHAM JICBBIM.

JlJis yMeHbILIeHUsT YCUIUS TIPU HAXKaTUU Ha Tenaib TopMosa u 6osee 3(hdeKTuBHOM paboTh
CUCTEMBI, IIPUMEHSETCSI 6AKYYMHbLI yCUaumens. Y CUIUTENb SIBHO o0sierdaeT paboTy BOJUTENS,
TaK KakK MCIOJIb30BaHKE MEAAU TOPMO3a MPU IBUKEHUH B TOPOACKOM IMKIIE HOCHUT MOCTOSHHBIN
XapaxkTep U JIOBOJIBLHO OBICTPO YTOMIISIET.

Bakyymuotit  ycunumens KOHCTPYKTHUBHO CBsI3aH C TJIaBHBIM TOPMO3HBIM IHIIMHIPOM.
OCHOBHBIM JJIEMEHTOM YCUJIUTENS SIBIACTCS KaMmepa, pa3lelieHHas PE3UHOBOW IEPEropoIKou
(nnadparmoii) Ha nBa oObema. OnuH 00BEM CBSI3aH C BIYCKHBIM TPYOONIPOBOJOM JBHUTraTElNs, TIe
cosmaercs paspskeHne okono 0,8 kr/cm?, a npyroii ¢ armocdepoi (1 kr/cm?). U3-3a mepenana
nasnenuit B 0,2 kr/cM?, 6narogapsi GONBIION MUIOMARH AUadparMbl, «IIOMOTAIOMIEE» YCHIIHE HPH
pabote ¢ neaanbio TopmMo3a MoxkeT gocturath 30 — 40 Kr u 60mbIe. DTO 3HAYUTENIBHO O0JIeryaeT
paboTy BOIUTENS MPU TOPMOKEHHUSAX U MO3BOJISIET COXPAHUTH €ro paboTOCIIOCOOHOCTh ATUTENBHOE
BpeMs.

Bapabannsiit mopmosnoit mexanuzm COCTOUT U3:
e TOPMO3HOTO IINUTA,
e TOPMO3HOTO IWJIMHAPA;
e JIBYX TOPMO3HBIX KOJIOJOK;
e CTSDKHBIX IIPYXKUH,
e TOPMO3HOTro GapabaHa.

Topmosnou H[HT xectko KpemuTcs Ha Oajke 3aJHET0 MOCTa aBTOMOOWJISA, a Ha IIHUTE, B
CBOIO 0Yepedb, 3aKperuieH pabouuii Topmo3HOW munuuAp. [Ipw HakaTuM Ha megalb TOPMO3a
MOPIIHU B NUIIMHAPE PACXOOATCA WU HAYMHAIOT JTaBUTh HAa BCPXHUEC KOHIBI TOPMO3HBIX KOJOIOK.
Kononku B dopMe momykomner MpyuKUMAIOTCS CBOMMU HaKIaJKaMH K BHYTPEHHEH MOBEPXHOCTH
KpYTJIOTO TOPMO3HOTO OapabaHa, KOTOPBIM TMPH JIBIJKCHHH aBTOMOOWJIS BpaIaeTCs BMECTE C
3aKpEIUICHHBIM Ha HEM KOJIECOM.

TopMoxkeHHe KoJieca TMPOUCXOAUT 3a CUET CHJI TPEHHS, BOSHUKAIOIIMX MEXITY HaAKIaIKaMH
KoJoJoK U Oapabanom. Korja ke BO3IelCTBHME Ha TEAadb TOPMO3a MPEKpAlIaeTcs, CTKHBIC
IMPYXUHBI OTTATUBAIOT KOJIOAKH Ha HCXOAHBIC ITO3HUIIH.

JIuckoewlit mopmo3HOl MeXaHUu3M COCHOUm u3:

e CYNIOPTA;

e OJHOT'O UK ABYX TOPMO3HBIX NUIMHIPOB;
e JIBYX TOPMO3HBIX KOJIOJOK;

e TOPMO3HOTO JTUCKA.

CynmopT 3akperyieH Ha MOBOPOTHOM KyJllake MEpeaHEero Koiieca aBTOMOOWIL. B Hem
HaXOJATCS JIBa TOPMO3HBIX HWIMHIpA U JBE TOPMO3HbIe KoioAku. Komonku ¢ obeux cTOpoH
«OOHHMMAIOT» TOPMO3HOW AWMCK, KOTOPBIM BpaIlaeTcs BMECTE C 3aKPEIUICHHBIM Ha HEM KOJIECOM.
[Ipu HakaTMM Ha MeAadb TOPMO3a MOPIIHM HAYMHAIOT BBIXOAWTH M3 LUWJIMHIPOB U MPHKUMAIOT
TOPMO3HBIC KOJIOAKHU K JUCKY. ITocie TOr0, KaK BOAUTCIIb OTITYCTUT MNEaAallb, KOJIOJAKU U MOPIIHHA
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BO3BpAIAIOTCA B HMCXOJHOE IOJOXKEHHE 33 CYET JITKOTO «OMeHHs» Iucka. J[MCKOoBBIE TOpMO3a
o4eHb F(P(PEKTUBHBI M IPOCTHI B 00CTYKUBAHHH.

ITHeBMaTH4YeCKHil MPUBOJ TOPMO30B

ITpr ucnoNb30BaHMM ITHEBMATUYECKOTO TOPMO3HOIO IPHBOJA, HEOOXOIUMOE JaBJIECHUE
CO3JIaeTC B HEM CKaTbIM BO3JYXOM, HAXOAALIMMCS B BO3AYIIHBIX Oa/ulOHaX — pecuBepax,
KOTOPBIM ITOAAETCS B HUX KOMIIPECCOPOM, MPUBOAMMBIM B AelcTBHE OT nBurateis. IIpu Haxarun
Ha TOPMO3HYIO I€Jalb BOJUTEIb BO3JACHCTBYET HAa TOPMO3HOM KpaH YIPaBICHUs, KOTOPBIN
cooOlIaeT pecuBep € BO3AYIIHBIM TPYOOIIPOBOIOM, MOJBOASALIMM CXaTbli BO3IyX K Kamepam
COOTBETCTBYIOIIMX TOPMO3HBIX MEXaHU3MOB.

C uenbro MOBBIIEHUS HAJAEKHOCTH JIEHCTBHs pabodyeld TOPMO3HON CHUCTEMbl Ha MHOIMX
ABTOMOOWJIIX TPUMEHSIOT JBYXKOHTYPHBIA IMHEBMATHYECKHA IPHUBOJA C IBYMS pa3AeiIbHBIMU
BETBSIMU TPYOOIPOBOJOB JJIsi MUTAHHUSI TOPMO3HBIX Kamep pabodyrx TOPMO30B MEPEIHUX U 3aIHUX
KOJIEC.

VY aBTOMOOWJIEH, MMEIOIIMX HECKOJbKO TOPMO3HBIX CHUCTEM, NPHUBOJUMBIX B JeicTBHE
CKaTbIM BO3JyXOM, IPUMEHSIOT, TAK HA3bIBAEMbII MHOIOKOHTYPHBIM ITHEBMAaTU4YECKUN IPUBOJ C
HECKOJIbKUMH CaMOCTOSATEIbHBIMY JUHUAMHU BO3IYLIHBIX TPYOOIIPOBOJIOB.

Taxk, Hanpumep, y aBromobuieit KamA3-5320 B mHEBMaTHYECKOM MPUBOJIC MIPETYCMOTPEHO
YETBIPE CAMOCTOSTENBHBIX KOHTYpa, UMEIOINX CIEAYIOLEE Ha3HAUCHHE:

NEepBbIH KOHTYp — IUTAeT C)KaThlM BO3AYXOM IMPUOOpPHI, YHPABISIOLIME TOPMO3HBIMU
MeXaHU3MaMH [epeJHEro MocTa aBTOMOOMIIS;

BTOpOl KOHTYp — o0ecnedynBaeT NHUTaHHE NPUOOPOB, YHPABIAIOLUX TOPMO3HBIMU
MEXaHU3MaMH CPETHEr0 U 3aJHET0 MOCTOB aBTOMOOWIIS;

TPETUl KOHTYp — OOBEAMHSET NPUOOPHI, YNPABIAIONIME MEXaHU3MaMU aBapuHHON U
CTOSTHOYHOM CUCTEM;

YETBEPTHIM KOHTYp — CIYXHUT Ul PacTOPMAKMBAHUS aBapUIHOM CUCTEMBI TOPMOYKEHUS
1ocjae TOro, Kak MpOM30MIET caMONpoHM3BOJIbHOE (aBapuifHoe) TopMmokeHHe. Takoe aBapuiiHoe
TOPMOKEHHE MOXKET MPOU30HTH aBTOMaTuyecku (0e3 ydacTHsi BOAMTENS), NPU TOSBICHUH
HEUCIIPAaBHOCTU B ITHEBMAaTUYECKOM IIPUBOJE TOPMO30B, BBI3BABLIEM IIaJICHUE NABICHUSA B HEM
HIKE JOITYCTUMOM BEIMYMHBI, BHE 3aBUCHUMOCTH OT XapaKTepa yTeUKH BO3AyXa.

[TpumenenHoe Ha aBToMOOWISIX KaMA3 pacuiieHeHre TOPMO3HOIO MPHUBOJIa HA HECKOJIBKO
CaMOCTOSITENIbHBIX KOHTYpPOB IO3BOJISIET COXPaHUTHh PabOTOCIOCOOHOCTH MPHUBOJA B LEJIOM IPHU
BBIXOJIE€ M3 CTPOs OJHOIO U3 €ro KOHTypoB. Takum oOpa3oM, NMpUMEHEHHE MHOTOKOHTYPHOI'O
MIPUBOJIa B 3HAYUTEIHLHOW Mepe MOBBIIIAET HAJAC)KHOCTh JEHCTBHS TOPMO3HBIX CUCTEM aBTOMOOMIIS
U CIIOCOOCTBYET MOBBIIIEHUIO 0€30IaCHOCTH JABHKEHHS.

Cmosanounblit mopmo3 TIPUBOJUTCS B JICHCTBHE MOTHATHEM phluara B BEpXHEE IOJIOKEHHE.
[Ipy >TOM HaTATHBAIOTCS JBa METAIMYECKHX TPOCa, MOCIEIHUN U3 KOTOPBIX 3aCTaBIISIeT
TOPMO3HBIE KOJIOJIKH 33aTHUX KOJIeC MPUKaThCs K Oapabanam. U kak crmeacTtBue 3Toro, aBTOMOOUITb
yIIeP)KUBAETCSA HA MECTE B HETMOBUKHOM COCTOSIHUH, B TTOTHSITOM COCTOSIHUH, phIYar CTOSTHOYHOTO
TOpMO3a aBTOMATHYECKH (PUKCUPYETCS 3allesIKo. DTO HEOOXOIWMO il TOro, 4YTOOBI HE
MIPOU30IIIO CAMOTIPOU3BOIBHOE BHIKIIFOUEHHUE TOPMO3a U OECKOHTPOIBHOE JABMKEHHUE aBTOMOOMIIS
B OTCYTCTBUH BOJUTCIIA.
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Jlexknus Nel6

Tema 9. Cucrema pyJieBOro ynpasJieHUsl.
9.1. HasnaueHnmue, o0uiee ycTpoicTBO M padoTa py/1eBoro ynpasjeHHs.

PyneBoe ympaBieHue CIyKAT I8 U3MEHEHMS W IIOAJEpKAHUSA HAIPABICHUS IBUKCHUS
aBTOMOOMJIS.

[Ipu pBWXeHHHM aBTOMOOWJIS IO POBHOM M MPSMOW JOpOTe YIIOBBIE CKOPOCTH BCEX KOJEC
OJIMHAKOBBI, a IIPU IOBOPOTE — KAXKI0E€ KOJIECO ABIMXKETCSA IO OKPYKHOCTSAM pPa3HOIO pajguyca,
pUyYeM BHEIIHHE KoJjieca (OTHOCUTEIBHO LIEHTPA MOBOPOTA) OMUCHIBAIOT AYT'H OOJIBLIETO paauyca,
4yeM BHYTPEHHUE, T.€. B OJTHO U TOXKE BPeMs IPOXOAAT OOJIbIINE YT, YEM BHYTPEHHHUE.

1- mpopmosbHBIE TATH;
2- TIONIEPEYHBIE TATH;
3-  pyJeBOil MEXaHH3M;
4-  pysneBoe KoJeco

UToOBI KOECa TPU MOBOPOTE aBTOMOOWJISI KAaTHIIUCh 0€3 CKOJBXKEHUS, HEOOXOIUMO, YTOOBI
MIPOJIOJDKEHHE OCel BCeX KOJeC MEepeceKaluch B OJHOW TOUYKE-IEHTpPE MOBOpPOTAa aBTOMOOWIA U
KAaTUJIUCh OHU C Pa3HOM YIJIOBOW CKOPOCTHIO. /{11t cOOMIOIEHHS 3TUX YCIOBHI B BEAYLIMX MOCTax
CMOHTHpOBaH AupdepeHnnan, KOTOpbI JaeT BO3MOXHOCTb BEAYIIMM KOJIeCaM BpallaThCs ¢
pa3HOl CKOpPOCTBbIO, YTO HCKJIIOYAaeT MPOCKalIb3blBAHHUE OJHOTO M3 KOJEC IMpU IOBOPOTE
aBTOMOOWJIS WM MIPU JBMXKEHUU €ro M0 HEPOBHOW J0pore, KOrjga Kojeca MpoXOoAiT MyTh pa3HOi
JUIAHBL. [ coOnmoJieHUsl 3THX YCIOBUM YHpaBisieMbIMH KoJjiecaMu (OOBIUHO NEpEeTHUMM),
BHYTPEHHEE K IICHTPY IOBOPOTa YINPABISEMOE KOJIECO JIOJDKHO IOBOpPAuYMBATHCA Kpyde, T.€. Ha
00JIBIINN YroJl, YeM Hapy>KHOE KOJIECO, TaK KaK MPH OJMHAKOBBIX YIJIax MOBOPOTA YIpPaBIseMbIX
KOJIEC BHYTPEHHEE KOJECO KaTHJIOCh Obl € OOJBIIUM CKOJBKEHHEM. B cBf3M ¢ 3TuM, Ui
o0ecrnieueHrs OJHOBPEMEHHOTO MOBOPOTA YNPABJISEMBbIX KOJEC HAa Pa3HbIE YIIbl CIYXKHUT pyjeBas
Tpameuusi, KOTopasi COCTOUT M3 CHUCTEM TAr W pblYaroB. [IpaBMIIBHOCTH COOTHOIIEHHS YIJIOB
MOBOPOTA YNpPaBISEMBIX KOJec 00eCleyrMBaeTCsl COOTBETCTBYIOIIMM IOJOOPOM YIjla HaKJIOHA
PYJIEBBIX PHIYAroB K MPOJOJIBHON OCH aBTOMOOWMIIS U ITTUHBI PYJIEBBIX TAT.

KoHcTpyKius pyneBoro ympaBlieHUsI JIETKOBOTO aBTOMOOWJIS COCTOUT M3 JIBYX OCHOBHBIX
yacTel: pyjJeBoro MexaHusma  (pyJieBoM  mepenadud) M pyleBoro  npusoja. Ha
BBICOKOKOM(OpTaOeNbHBIX aBTOMOOMIISIX BBICILIErO Kjlacca B CUCTEMaX YIPAaBIIEHUS MPUMEHSIOTCS
ycuiauTenu (0OBIYHO TUAPOYCUITUTEH Pa3IMYHBIX KOHCTPYKIIUM).

Pynesoti mexanuzm ciayxcum JUisl yBEIMUYEHUS W TEpelayd Ha pyJIeBOM MPUBOJA YCHIIUSA,
npunazaemozo ooumenem K pyresomy Koaecy. B omeuecmeennvix 1ne2K06bIX asmomoousnsax
pacrpocTpaHeHHE NOTYUYHIIN PYJIEBble MEXaHU3Mbl YEPBSIUHOTO U PEEYHOr0 TUIIA.

PyneBoii MexaHH3M MOXKET MPEACTaBIATH COOOM:

—  UepsauHylo

—  BunroByIO0

—  Kpupomunnayro

—  3yOuaryto nepenady
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Paznuuarorcs pyJsieBble MEXaHU3MBbI INIABHOW KUHEMATUYECKOW MMApOr
—  UYepssk — cextop (1)
—  UYepssak-ponuk (2)
—  Bunr-Taiika (3)
—  Iecrepns-Petika (4)

(1) Dra napa ne obparumas. He oGiiagaeT CBOHCTBOM OOpaTHUMOCTH, TO €CTh BECOBas
CTa0MIIN3aLus NCKIIIOYCHA.

(2) OGmamaer cBOMCTBaMH KATUMOCTH M 0OPaTUMOCTH.

(3) DTOT MEexaHMU3M MPUMEHSICTCS JJIS TATOBBIX MEXaHHU3MOB

(4) TIpuMeHSIOT AJIst IETKMX MAalluH

Jnst obecrieuenust paboThl BOJUTENS IPUMEHSIOT
YCUJIUTEIH PYJIEBOTO YIPABICHUS: THIPABINYECKHUE,
ITHEBMaTUYECKHE, HIEKTPUUECKUE U JIP.

Comma

Pynesoii mexanuzm uepsauno2o muna cocmoum us:
e PYJIEBOIO KOJIECA C BaJIOM;
e KapTepa 4epBSYHOMU IaApHI;
e IIApBI CYEPBIK-POIHKY;
e PpYJIEBOU COIIKH.

B kaprepe pysneBoro mMexaHun3Mma B IOCTOSSHHOM 3alCIUIEHUHM HAXOIUTCS Iapa «4epBsK-
ponuk». YepBsK €CThb HU YTO MHOE, KaK HWKHUN KOHEIl pyJIEBOTO BaJla, a POJIHUK, B CBOIO O4Yepe/lb,
HaXOJUTCS Ha Baly pyJsieBoil comku. [Ipu BpamieHuu pysieBoro Kojeca pojavK HaYMHAET CKOJIb3UTh
1o 3yObsIM 4epBsKa, YTO MPUBOJIUT K MOBOPOTY Bajla pyJieBOM comku. YepBsuHas mapa, Kak U
moboe apyroe 3ybuatoe coeMHeHue, TpeOyeT CMa3Ku, U MO3TOMY B KapTep pyJIEBOIO MEXaHU3Ma
3aJIMBAETCsl MaCJI0, MapKa KOTOPOTo yKa3zaHa B MHCTPYKIIMU K aBTOMOOWITIO.

Pe3ynbraTom B3aMMOAEHCTBHUS Mapbl «UEPBSIK-POIUK» SBIsIETCS MpeoOpa3oBaHUE BpallleHUs
pYJEBOro Kojeca B MOBOPOT pYJEBOM COWIKM B Ty WM JPYI'ylO CTOpOHY. A jaiee ycuiue
nepeiaeTcsl Ha pyJeBOM MPUBOJ U OT HETO yXe Ha yrnpasiisieMble (IEpelHre) KoJeca.

Pynesoti mexanusm peeunoco muna OTIMYAETCS OT YEPBAYHOIO TEM, UYTO BMECTO Maphbl
«UEPBIK-POIHMK» MMPUMEHSETCS Mapa «uecTepHs-peiikay. HpIMU coBaMH, MOBOpayHMBasi pyJieBoe
KOJIECO, BOJUTENIb HA CAMOM JIEJI€ BpaIlaeT MIECTEPHIO, KOTOPasl 3aCTaBIIsAET PEHKY MEPEMEIATHC
BIIPAaBO WJIM BJIEBO. A Jajbllle peiika mepefaeT ycuiue, MpujaraeMoe K pyJlIeBOMY KoJjecy, Ha
PYJIEBOU MIPUBOLL.

Pynesoit npueod npeonasnaven i Tepeladd YCHWIMS OT pPYJAEBOr0 MeXaHHM3Ma Ha
yIipaBJisieMble KoJieca, 00ecrieynBasi Py 3TOM UX MOBOPOT HAa HEOJAMHAKOBBIE YIJIbI.

Pyneeoii npugood, npuMEHSIEMBIA ¢ MEXaHU3MOM YEPBIYHOTO THIIA, BKIIFOYAET B CEOs:

e [IPaBYIO U JIEBYIO OOKOBBIE TSATH;

e CPE/IHIOIO TATY;

e MasiITHUKOBBIN pbIYar;

e IIPaBbIi U JIEBBIM MOBOPOTHBIE PhIYaru KoJiec.

Pyneeoit npueod, npuMeHseMbli C MEXaHU3MOM PEeYyHO20 MUn@, OTINYAECTCSI OT CBOETO
npenuiectBeHHUKa. OH YIPOUIEH U MMEET BCEro ABE pyJeBble TATU. TArM MepeaaloT yCUIue Ha
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ITOBOPOTHBIE PHIYArd TEJIECKONUYECKUX CTOEK IOJBECKH KOJIEC U COOTBETCTBEHHO IIOBOPAYMBAIOT
UX BIIPaBO WJIH BJIEBO.

Kaxnas pyneBas TAra Ha CBOMX KOHIAX MMEET LIAPHUPHI, sl TOTO 4YTOOBI IOJIBUXKHBIE
JieTalld pyJIeBOro MPUBOJIa MOIJIM CBOOOIHO OBOPAUUBATHCS OTHOCUTENBHO APYT Jpyra U Ky30Ba B
Pa3HBIX IUIOCKOCTSIX.

B coBpeMeHHBIX aBTOMOOMJISIX HpPUMEHSIETCS O€30MaCHBI pPYJIEBOW Basl, KOTOPBIA MOXET
CKJIabIBaTbCSl WJIM JIOMATbCA IPHU yJape BOIUTENS O PYJIEBOE KOJECO BO BPEMs aBapUU BO
n30eKaHNe CePbE3HOTO MOBPEKACHUS TPYAHON KIIETKH.

KOHTPOJIBHBIE BOIIPOCBHI Ne6 (mexanusmol ynpagienus)

1. Topmo3Has cucTeMa CIYKUT IS .ouvenenn.....

1) CHIDKEHHSI CKOPOCTH aBTOMOOWIISA;

2) IOJHOI OCTAaHOBKHA aBTOMOOWII,

3) yIepKaHHs Ha MECTE HETIOIBHKHO CTOSIIIET0 aBTOMOOMIIS;

4) BBINOJIHSET BCE BhILIENIEPEUNCIICHHbIE (PYHKIIUY.

20 i TOPMO3HAasE CUCTEMa CIYXHUT JUIsl CHUXKEHHMS CKOPOCTH JIBUXKEHHUs, BIUIOTH J0
MIOJTHOW OCTaHOBKH €T0, IPH BBIXOJIE U3 CTPOs pabouell TOPMO3HOW CUCTEMBI:

1) JIONIOJTHUTENbHAS (BCIIOMOraTesbHas);

2) 3aracHas;

3) CTOSHOYHAS

4) m006as U3 NepevnCICHHBIX.

3. CBOOOIHBIN X0/ TIe1ali TOPMO3a HYXKEH JJIA ...........

1) MOBBIIEHUS 3PPEKTUBHOCTH TOPMOKEHUS;

2) IIOJIHOTO PacTOPMaXMBaHUs MPU OTIYLIEHHOW Nealu;

3) oOecrnieueHnss paBHOMEPHOTO JEHCTBUS KOJIECHBIX MEXaHNU3MOB;

4) BBITIOJIHEHUS BCEX NIEPEUUCIICHHBIX JEWCTBUM.

4. TOPMO3HAsl CUCTEMa CIYXHT JUIsl PEeryJIMPOBAaHUS CKOPOCTU B JIIOOBIX JOPOKHBIX
YCIIOBUSIX U ITPU HEOOXOITUMOCTH, TTOJTHOM OCTAHOBKH.

1) JIOTIOJIHATENbHAS! (BCIIOMOTATENbHAs);

2) 3aracHas;

3) CTOSTHOYHAS,

4) paboyast.

5. Kakoro Tuna npuBo/ibl TOPMO30B IIPUMEHSIIOTCS] B aBTOMOOUIISIX ceMeiicTBa BA3?

1) MEXaHHYECKUE,

2) THEBMAaTUYECKHE,

3) TU/IpaBINYECKUE,

4) MEXaHUYECKUE U THIPABINYECKHUE.

6. CBOOOTHBIM XOJIOM TOPMO3HOM TeAaJId HAa3bIBACTCS MEPEMEIICHHE MEeIald OT UCXOIHOTO
MMOJIOKEHHUS JO MOMEHTA. ...............

1) OTKPBITHS BBIITYCKHOTO KJIATIaHa,

2) MIPUXKaTHA KOJIOIOK K TOPMO3HOMY Oapabany;

3) HavaJia JBYDKCHHS TOPIIHS TJIABHOTO TOPMO3HOTO HIMIIMH/IPA;
4) Hayasa ABMXKEHUS MOPIUIHS KOJIECHOTO IIMIIMH/pA.
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7. CKOJIbKO KOHTYpPHBIE T'MAPABIMYECKHE IIPUBOABLI TOPMO30B IPUMEHSIOTCS Ha
OOJIBIIMHCTBE OTEYECTBEHHBIX JIETKOBBIX aBTOMOOMIISIX?

1) OJTHOKOHTYpHBIE;
2) JIBYXKOHTYPHBIE;
3) TPEXKOHTYPHEIC;
4) YETHIPEXKOHTYPHBIC.

8. KakoBo Ha3HaucHHUE BAaKYYMHOI'O YCHUJIUTEIA Ha JICTKOBBIX aBTOMOOMIIAX?

1) JUIsL yMEHBILIEHUS YCUIIUS IIPU HAXKaTUX Ha Ie/lalb TOPMO3a;

2) JUIS HaJIS)KHOTO yJepKaHUsl aBTOMOOUIISL ITPU CTOSIHKE Ha CITyCKe (MMOAbEeME);

3) JUIL OCTAHOBKH aBTOMOOWIISI ITPU BBIXOJIE M3 CTPOs paboueil TOPMO3HOW CHCTEMBI;
4) JUISL BHITIOJTHEHUS BCEX MEPEUUCIICHHBIX () YHKIUH.

9. YBOA aBTOMOOWIISI B CTOPOHY IIPU TOPMOKEHUU MTPOUCXOMMUT. . ..........

1) BBHJIY BBIXOJIA M3 CTPOS OJTHOTO U3 KOJICCHBIX TOPMO3HBIX IIUIHH]IPOB;

2) YpE3MEPHOr0 M3HOCA WIIM 3aMaClIMBaHMs HAKJIAJIOK TOPMO3HBIX KOJIOJOK OJJHOTO M3
KOJICCHBIX TOPMO3HBIX MEXaHHU3MOB;

3) HAJIMYHSI BO3YIIHBIX IPOOOK B TUAPOIIPUBO/IC

4) nm00ast U3 MEPEUNCICHHBIX TPUYHH.

10. lym (BuOpanumn) npu Ha>kaTUU Ha MeJalb TOPMO3a BO3HUKAET............

1) IIPU HEPAaBHOMEPHOM M3HOCE TOPMO3HBIX OapabaHOB 33 JHUX KOJIEC;

2) IIpY HEPAaBHOMEPHOM HM3HOCE TOPMO3HBIX JIMCKOB NEPETHUX KOJIEC;

3) ocialeHue UITH TMOJIOMKH CTSDKHBIX MPYKUH 33 IHUX TOPMO3HBIX KOJIOJIKH;
4) BCEX MEPEUUCICHHBIX (PaKTOPOB.

11. PyneBoe ynpaBieHHUE CIIYKUT UIA ............

1) M3MEHEHMs HallpaBJIeHUs IBUKEHUs aBTOMOOMIIA;

2) COXPAaHEHHUs HalpaBJIEHUS ABM)KEHUS aBTOMOOWIIS,

3) CTaOMIIN3aLUU NPSIMOJIMHEHHOTO HANIpaBJIEHUS IBUKEHUSI aBTOMOOMIIS;
4) BBITIOJTHEHUS BCEX NEPEUNCIICHHBIX (QYHKIUH.

12. PyneBoil MEXaHU3M CILYXKHUT JUIS ............

1) yYBEJIIMYEHHUS U TIepeadyd Ha PYJICBOW MPUBOJ YCHIIHUS MPHUIATaéMOTrO K PYJIEBOMY
KoJIecy;

2) KpEIUICHHsI Ha HEM YIIPaBIIIEMbIX KOJIEC;,

3) o0ecrnieueHre BpallleHus KOJIeC ¢ pa3HbIMU YIJIOBBIMH CKOPOCTSMU;

4) BBHITIOJTHEHUS BCEX MEPEUNCIICHHBIX ()YHKITUH.

13. Ycunme Ha KOHIIE COLIKH, ITEpEaBaeMoe pPyJIeBOil TATE, .......... Ha PYyJIEBOM KoOJiece

1) PaBHO YCHIIHIO;

2) 3HAYUTENBHO OOJIbIIIE, YEM YCUITHE;

3) 3HAQUYUTENIbHO MEHBIIIE, YEM YCHIIHE;

4) 00JIbIlIe, a UHOT/Ia M MEHBIIE, YEM YCUIIHE.

14. PyneBoil npuBOJ NpeAHa3HAYEH UIA. ...........

1) nepeaynl YCUIIMs OT PYJIEBOTO MEXaHU3Ma Ha YIIPaBISIEMbIE KOJIeca;

2) o0ecIeYeHrsI TOBOPOTA YIPABIISIEMBIX KOJIEC HA HEOJUMHAKOBBIC YTIIBI;

3) nepelayn YCUIIMs Ha TTIOBOPOTHBIC PhIYaru TEIECKOMUYECKIX CTOCK MOJBECKU KOJIEC,
4) BBITIOJTHCHUS BCEX TIEPEUNCIICHHBIX (DYHKITHIA.

15. Yem o0ycnoBieHa HEOOXOIUMOCTh YCHIIUTEIIEH B PYJIEBBIX YIIPABICHUSX aBTOMOOMIICH?
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1) CTpPEMJICHHEM YBEJIMYUThH MPOUYHOCTH JI€Talel PyJIeBOro MeXaHU3Ma;

2) HEJ0CTaTOYHOM XKECTKOCTBIO TAT U IPYIUX AETaeil pyJeBOro NpruBoja;
3) HE0OXOIMMOCTBIO OTPaHUYUTh YCUIIUS, TIPUKIIAJbIBAEMBIE K PYJIEBOMY KOJIECY;
4) BCEMH NIEPEUYUCIICHHBIME (DaKTOpamHu.

16. IlpuunmHONl noxATEKaHUs Macjaa U3 Kaprepa pYJIEBOr0 MEXaHHU3Ma  MOXKET

1) M3HAIIMBAHUE CATbHUKOB BaJIa PYJCBOU COIIKH U YEPBSKA;

2) MOBPEX/ICHUE YIUIOTHUTEIBHBIX IPOKIA/IOK;

3) ocnabiieHue KPETUICHUS KPBIIIKK KapTepa pyJIeBOro MEXaHU3Ma;
4) BCEX IMEPEUHCICHHBIX (aKTOPOB.

17. Tyroe BpallieHue pyJIeBOro Kosueca HabJI0JaeTcs MpH............

1) nedopmaruu eTaneil pyaeBoro NpuBoja,

2) HEINPAaBUJIBHOM PETYJINPOBKH 3aLCIUICHUS YEPBIKa U POJIUKA,
3) W3JIMIIHEN 3aTsHKKE WM pa3pyLICHUH MTOAINIIHUKA YEPBsKa,
4) BCEX IIEPEUMCIICHHBIX [IPUYNHAX.

18. YBenuueHHbIH TI0QT PYIEBOr0O KOJIeCa MOKET OBITh BBI3BAH.............

1) HapyILICHUEM PETYIUPOBKHU PYJIEBOI0 MEXaHU3MA,

2) ocia0eHneM KpeIuIeHUH WM N3HAIIMBAHUE IMAPHUPHBIX COSTMHEHUN PYIIEBBIX THT;

3) ocnableHUeM KpemieHusT KapTepa pyJIeBOro MeXaHW3Ma WM KPOHIITeHHa
MasiTHUKOBOTO pbluara;

4) BCEMH IEPEUNCICHHBIMU (PaKTOpaMu.

19. Ilnoxas YCTOﬁqHBOCTB aBTOMOOMIIS B JABHMKCHHUHA Ha6J'II-O,Z[aCTC$I pu:

1) HapyLIEHUH YTJIOB YCTAaHOBKH MEPEAHUX KOJIEC;

2) YBEJIMUYEHHOM 3a30p€ B 3alleTJICHUH POJIMKA U YyepBsKa (IIECTepKU U peiikn);
3) YBEJIMUEHHOM 3a30p€ B MOJIIMITHUKAX CTYIHIL IEPETHUX KOJIEC;

4) BCEMH IEePEUNCICHHBIMU (DaKTOpaMu.

20. CoOonHbIit X0 (JIO(T) pYyIEeBOro Kojieca yNpaBIE€HUS Y JIETKOBOIO aBTOMOOWIIEH He
JOJDKEH MPEBBIIATb. ..........

1) 5 rpaaycos,;

2) 10 rpamxycos;
3) 20 rpamycos,;
4) 25 rpanycos.

PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:

1. BumasikoB H.H. «ABToM0OOMIE. OCHOBBI KOHCTPYKIUI» yueOHUK M.: MamuHoCcTpoeHue.
2003r. c. 205-262.

2. 3enenuk C.®., MonokoB B.A. VYyeOHuk mno ycrpoiictBy aBromoOmiass M.: «Pycw
Astoknuray. 2002 r. c. 58-66

3. Upioun B.C., T'amamua B.A. «JlerkoBsie aBTomoOmam» M.: «IIpocBemenue». 1993r. u
nocienyomue n3nanus. c. 135-167

JlonmosHuTeENBbHAS:

1. BaxnamoB B.K. «ABTomoOuimu BA3» M.: «Tpancnopt» 2003 T.

2. Kenob6or JI.A., KonapoB A.M. «YcTpOHCTBO U TEXHUUECKOE 0OCITYKUBaHHE aBTOMOOMIICH
kareropuu «B» u «C»». PoctoB-Ha-Jlony. «®enukc», 2002 r.

3. PoromeB B.JI. u ap. VYcCTpoiCTBO M AKCIUTyaTalMsi aBTOTPAHCHOPTHBIX CPEACTB. M.:
«Tpancniopr» 2001 r.
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4. lecromanos C.K., Hlecronanos K.C. «JlerkoBeie aBTomo6mn» M.: «Tpancmopt». 1995 r.
U TIOCTIEAYIOUINE U31aHUS.
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OTBETHBI:

KOHTPOJIBHBIE BOIIPOCHI Nel (Tpancnopm)

BONPOC 1 2 3 4 5 6 7 8 9 10
oTBET 2 3 2 2 2 3 2 3 2 3
KOHTPOJIbHBIE BOIIPOCBHI No2 (/leuzamens)

B[1[2][3]4 6 |7 |89 [10[11[12[13[ 141516 |17 [18[19] 2021 [22[23[ 2425
o|1|2]|1]4 3 314|414 /3|4|3|4|2|3|3(2|4|3|2|4]3]3

KOHTPOJIBHBIE BOITPOCAI Ne3 (9nekmpoobopyoosanue)
B[1[2][3]4 6 |7 |89 [10[11[12[13[ 14|15 16|17 [18]19 ] 20|21 [22[23 [ 2425
0/3/2(3]1]3]|2|4|3|1]4]3|3|1]2|3]1|3|4[4/4]2|3]|]3|4]|4

KOHTPOJIBHBIE BOITPOCBHI Ne4 (Tpancmuccus)
Bonpoc 1 2 3 4 5 6 7 8 9 10
oTBET 1 2 2 3 2 3 1 3 3 1
KOHTPOJIBHBIE BOIIPOCKI Ne5 (Ky306, x0006as yacms)
Bonpoc 1 2 3 4 5 6 7 8 9 10
oTBeT 3 2 4 1 2 4 4 2 4 2

KOHTPOJIBHBIE BOITPOCHBI Ne6 (Mexanusmut ynpasienus)

Bompoc [1 [2 [3 [4 [5[6 [7 [8 ]9 [10]11]12][13[14[15]16[17]18[19]20

OTBET
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