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O01mme ykazaHus 10 MPOBEJICHNIO MPAKTHYECKUX
3aHATH.

Llenpr0 MpPaKTHYECKUX 3aHATUM IO TEXHUYECKOMY OOCIYXKMBAaHUIO U
PEMOHTY aBTOMOOMJISL SABIISIETCSl 3aKPEIUIEHUE TEOPETUUYECKUX 3HAHHM,
MOJyYEHHBIX B yUYE€OHBIX KaOMHETaX U B MPOLIECCE CAMOCTOSATEIBHON PabOThI
ydammmxcsa ¢ ydeOHoil nuteparypoil. Ilpu BBINOTHEHHM NPAKTUYECKUX
3aJlaHAl OT y4YaIUXCsl TPEOYyeTCs CaMOCTOSITEIbHOE BBINOJHEHUE ONEPALHiA
no pa3dopke-cOOpKEe arperaToB MOCHE MPEABAPUTEIBHOIO HU3YYEHUS UX
YCTPOMCTBA, OCOOCHHOCTEW paboThl U O€30MacHBIX METOJOB TpyAa MOJ
OOILIMM PYKOBOJICTBOM IPEMNO/IaBaATEIs.

N3y4dass ycTpoilCTBO, MPOBOJS AEMOHTaX M MOHTAaX arperatoB, CbeM W
YCTAaHOBKY JETaJel, yJaluecs I0JIy4aroT NEPBOHAYAJIbHBIE NPAKTUYECKUE
HaBbIKM TPOBEICHMS oOmepauuil pa3z0oopKu-cOopku, peryiaupoBku, TO u
pEMOHTa  y4aTcsi palMOHAJIbHOMY  HCIIOJB30BAaHUIO  HMHCTPYMEHTOB,
npucnocoosiennii. [lo wMepe BBINIONHEHUS 3alaHU KX YMEHHS Kak
VCIIOJIHUTENIEH NPAKTHYECKUX 3aJaHUKA COBEPLIEHCTBYIOTCS, 3aKPEIUISIOTCS
HaBBIKM MPO(ECCHOHATBHOTO MPOBEACHUS Pa30OPKU-COOPKH arperaros,
PErYJIMPOBKU TEIUIOBBIX 3a30poB W Jp. llosydeHHble 3HAaHUA TOMOTYT
IPAMOTHO  3KCIUTyaTUpPOBaTh  TE€XHUKY,  HaXOJAUTb M  YCTPaHATh
HEUCIIPAaBHOCTH, TPAMOTHO BBINOJHATh CJIECAPHO-PEMOHTHBIE PAOOTHI 110
YCTPAaHEHHIO HEHMCHPABHOCTEW, BBIMOJHATH OINEpPalUU IO PEryJINPOBAHUIO
MEXaHU3MOB,00€ecTIeunBas JOJArOBEYHOCTh padOThl MAILIUHBI.

BoinonHeHNIO MpakTUYECKOro 3a/1aHus 1Mo pa3dopke-cOOpKe arperaton, UX
TO m peMOHTY NpEaECTBYET 3Tall 3aKPEIUICHUSI TEOPETUUECKUX 3HAHUU O
JeTalsIX, U3 KOTOPBIX COCTOSIT arperatbl M MEXaHW3MBbl, COJEpKaHUS |
nepeuHss paboT. DTOM LENu CIOYKUT NPHUBEACHHBIA WILTIOCTPATUBHBIN
MaTepuall.

Pazbopka-cOopka MexaHuW3Ma HYKHaA JJii TOTO, YTOOBI YBHUJETh, Kak
COCIMHEHBI MEXIy COOOM JeTajii, KaK OHM B3aMMOJEHCTBYIOT BO BpeMs
paboTHI.

B wactu 3amaHuii mpemycMOTpeHa TOJBKO YacTHYHAas pa3dopka
MEXaHU3Ma. DTO OTHOCUTCSK TEM CIy4asM, KOTJa pacIloJIOKEHUE JIeTaleil B
MEXaHU3ME XOpOIIO BUIHO U O€3 MOJHON Pa30OpKH WM KOT/a MOJAOO0HBIM
MEXaHU3M Yy4Yalluecs YxXe pa30oupaid TpH BBIMOJHEHUU TPEABLAYITUX
3aJJaHUN.

[Ipu ocmoTpe CHATHIX nAeTaned ¢ Uenblo UX JedekTaluu (BU3yalabHOU
JMAarHOCTUKM Ha Hajduuue AePEeKTOB) HEOOXOJUMO OIEHUTh COCTOSTHUE
TPYLIMXCSl MMOBEPXHOCTEH, U3HOC 3YObEB IIECTEPEH, MOCAAOYHBIX MECT MO/
MNOJIIMITHAKY, COCTOSHUE YIUIOTHUTEIBHBIX KOJEl, MaHXeT, MPOKJIAJOK,
OIPENECINTh, KaK CMAa3blBAIOTCA JCTAIM, HAWUTU KaHAIbl CMas3ku. llpu
paz0opke HeoOxonuMo oOpamliaTh BHUMAHUE HA YUCIO PEryJIUPOBOYHBIX
MPOKJIAJOK M MECTa MX pACIOJIOKEHUS, OAHOBPEMEHHO H3y4daThb JPYTHE
MEXaHU3MBbI PETYJIUPOBAHUS.

[Ipu cOopke MexaHu3Ma HEOOXOAUMO YYUTHIBATh, YTO OJHHU JETAIU
JOJKHBI KPEMHUThCS TMPOYHO, a Jpyrue — C HEOOXOAMMBIMU 3a30paMH B
COEIMHEHUSX ISl 00eCTIeUeHHS pabOThl MEXaHU3MA.



Jyist IpoBeICHNUST MOHTQXKHBIX M PETYJIUPOBOYHBIX padOT KaxkIoe ydeOHoe
3BE€HO JIOJDKHO HMETh HECKOJBKO KOMIUIEKTOB HHCTPYMEHTOB, a TaKXKe
JOTIOTHUTEIPHO HMHCTPYMEHTHI W TMPUCIOCOOJCHUS, HEOOXOMUMbIC IS
BBLITTOJIHCHUS 3a7JaHUS.

Komnnexm uncmpymennmog — 310 HAOOpP CIEAYIOMINX UHCTPYMEHTOB:

1) Koy raeunblie AByctoponnue 8x10; 10 x 12; 12 x 13; 13 x 14; 14 x 17;
17 x 19; 19x22; 22x24; 24x27; 27x30; 32x36 MM;

2) kiroun topuossie 10; 12; 13; 14; 17; 19; 22 u 24 MM WU KJIIOYU
TOPIIOBBIE CO CMEHHBIMU TOJIOBKAMH TaKUX K€ Pa3MEPOB C BOPOTKOM M
JIOTIOJTHUTENIbHBIM YIJTHHUTEIIEM;

3) OTBEPTKH, TACCATUKH, KPYTJIOT'yOIIbl, MOJIOTOK, 3yOHJI0, OOPOJIOK.

VYuyamuecs: OJDKHBI YMETh CaMOCTOSITENIBHO BBIOMPAThb MHCTPYMEHT ISt
NPOBEJCHUSI KOHKPETHBIX OMEpaluid NP BBIMOJIHCHUW 3alaHusi, T.€. OHH
JOJDKHBI  BBIPaOOTaTh BEPHBIM, TOYHBIM TJa3oMep, dYTOOBI Ha TJia3
0e301IMO0YHO  OMpeAeNSITh pa3Mepbl OOATOB U TaeK, HE MPUMEHSA
W3MEPUTEITLHBIN HHCTPYMEHT.



HNHcTpyKuus Mo npaBujiaM 1 MepaM 0€30MacHOCTH

NPHU NPOBEJCHUN MPAKTHYECKUX 3aAHATHI 0 MEKINCIUINJIMHAPHOMY KYPCY
MIK.03.01«Oco0eHHOCTH KOHCTPYKIMI ABTOTPAHCIIOPTHBIX CPEACTBY

Opexna yuwamierocs JobKHa OBITh MOAOOpaHa IO €ro pocTy, 3alpaBlieHa, pyKaBa
3acTerHyThl. BoIoChl JOMKHBI OBITH 3aIMILIEHBI TOJIOBHBIM YOOPOM.

Pyku yuwamierocs He MOJKHBI OBITh 3aMaciieHbl, YTOObI OH MOT HAJEKHO YIEPKUBATh
UHCTpYMEHT. OYUIIATh U MBITh pyKA O€H3MHOM WJIU TU3EJIbHBIM TOTUIMBOM 3alPEIECHO.

Pabodee MecCTO NOKHO COAEPKAThCA B YUCTOTE€ M TOPSIKE, MPOXOJbl JOKHBI OBITH
CBOOOTHBIMH.

[Ipu cHATHM WK pa30OpKe arperaToB, B KAPTEPe KOTOPHIX MOXKET OBITh MAcCIIO, MOJACTaBUTh
BAaHHOYKY JJI €T0 ciauBa. B ciyuyae momagaHus Maciia Ha 1MOJ HEOOXOJAMMO IISITHO 3aChINaTh
OTIMJIKAMU WJIM TIECKOM, JaTh Maciy BIUTAThCS, U, yOpaB 3aChINKY, MPOTEPETh MECTO BETOIIHIO
Hacyxo. OTpabOTaHHYIO BETOIIb YOUPATh B JKEJIE3HBIN SAIIUK C TIIOTHOW KPBIIIKOA.

[log koneca MOHTaXHBIX MEXaHM3MOB HEOOXOJIMMO YCTaHaBJIMBATH MPOTUBOOTKATHbHIC
KoJojnku. BcraBaTh HOramMm Ha Kojeca M JIpyrM€ HEYCTOWYMBBIE YacTH MEXaHU3MOB
SAITPEIITAETCA!

Kpyrabie neranu (Bajibl, HOPIIHU, [MWJIUHIPHI, T3l U JIP.) 3alpeliaeTcsl KJIacTh Ha Kpaii
cToJA.

Hcnonb3yemblit 1711 paOOThl HMHCTPYMEHT JIOJDKEH OBITh B MCIPABHOM COCTOSIHUM H
COOTBETCTBOBATH OIPECICHHBIM TPEOOBAHUSIM:

- MOJIOTOK JIOJDKEH UMETh CJIETKA BBITYKJIbIHN, TTIAKUN, 0€3 3a3yOpuH U TpeluH 00eK; pydka
MOJIOTKA, U3TOTOBJICHHAS U3 JIepEBa TBEPIOM MOPOIbI, JOJKHA OBITH HE3aMaCIEHHOM, TJIaJIKOM,
0€e3 CyYKOB, PaCKJIMHEHHOM;

- 3yOMJIO HE TOJKHO UMETh Ha YAapHOW MOBEPXHOCTHU U OOPOJKE TPEIIUH, HAKJIeNa MeTasla,
CKOJIOB, BLIOOWH,;

- OTBEpPTKA HE JIOJKHA UMETh OCTPBIN pabouyuil KOHEIl, a CTEP>KEHb OTBEPTKU JIOJKEH OBITh
MPSIMBIM, HETIOTHYThIM;

- U3MEPUTENIbHBIA WHCTPYMEHT JTOJDKEH OBITh YHUCTBIM, CYXUM M COJIEPXKAThCS OTIEIBHO OT
paboyero HCTPYMEHTA;

- Ta@UHBIC KJIFOYH JUIsI ONEepaIiii HEOOX0UMO MOAOUPAaTh TOYHO IO pa3Mepy. 3arperiaeTcs
M0JI30BATHCS KIIFOUOM, Y KOTOPOTO T'YOKH HE TapaJUieibHbI U B 3€B 3aJI05KEHBI TUNIACTUHKH;

- HE JIOMYCKAEeTCs yIJWHEHUE phbluara 3a CueT HCIIOIb30BaHUSA KyCKa TPYyObl WJIHM JIPYroro
KJIIOYa;

- IPU OTBOpPAYMBAHUU TacK U (PYTOPOK KPEIUICHHS Kojeca HEOOXOJIMMO HCIOJb30BaTh
CTICHIMAIBHBIM KJIIOY W3 Habopa HWHCTPYMEHTOB (IJIOTHO HAJETh €ro Ha TaiKy, 3aHsTh
YCTOMYMBOE MOJIOKEHHE, PACTIONOXKUB PYKOSTKY phldara Tak, 4ToObl yCHIHe ObLJIO HAIPaBJIeHO
K cebe).

JloMKkpat HeoOX0AMMO yCTaHABJIMBATh B 0003HAaUYEHHBIX MecTaX. Eciu 0o003HaueHu HET, TO
BBEIOMPAIOT MECTO, O00ECIIeUMBAIOIEe YCTOWYMBOE IMOJOKEHHUE IMOIHSATOTO OOOpYIAOBaHUS U
arperatoB. JIOMKpaThbl JOIKHBI UMETh CTOMIOPHI, MEMIAIOITUE BHIXOIy BUHTA WJIM PEUKH, KOT/1a
IITOK BBIJBUHYT B KpaifHee mojokeHre. [IoBepXHOCTh TOJIOBKH IITOKA HE JIOJDKHA JOMYCKATh
nmpocKanb3biBaHus. [lon JOMKpaT MoACTaBISIETCS MMPOKas MpoyHas gocka. JloMkpar




YCTAaHABJIIMBACTCA CTPOIr0 BCPTUKAJIBHO. Ilocne nmoabeMa CIANHUIIBI O60py,Z[OBaHI/I}I JJIA
CTPaxOBKH 110 HEC YCTAHABJIMBAIOT ITOJCTABKH.

Kaxxnoe pabouee MecTo AOHKHO OBITH OCHAILIEHO:
- UCIPaBHBIM TEXHOJOTUYECKUM 000PYTOBAaHHEM, MHCTPYMEHTOM H MIPUHAJICKHOCTIIMH;
- TEXHOJIOTMYECKUMU KapTaMH U HHCTPYKIUSIMU;
- OMNHCHIO OOOPYAOBAHUS M KPATKOM MHCTPYKIIMEH MO MepaM U MpaBuiaM 0€30MacHOCTU TpH

BBIMIOJTHEHUUIIPAKTUIECKUX paldoT;

- MPOTUBOMOKAPHBIMU CPEJICTBAMU U MTPaBUIIAMHU UX MPUMEHEHUS.

Ha paGounx Mectax 3amnpemnieHo:

- paboTaTh CTyI€HTaM, He IPOIICIIINM HHCTPYKTAK;

- IOJIb30BATHCSI OTKPHITHIM OTHEM,;

- BKJIIOYATh MpUOOPHI U YCTAHOBKH 0€3 pa3pelieHus npernogaBaTes;

- XpaHUTh FTOPIOYE-CMA30YHbIE MaTEPUAIIbI;

- BKJIIOYATh JABUTATEH U IPUOOPHI, MUHYS 3aBOJICKHE BBIKIIOYATEIH;

- TIOJIb30BAThCS HEUCTIPABHBIM HHCTPYMEHTOM, 3aBOJTHBIMU PYKOSITKAMU;
- TPUMEHATH YTHJIMPOBAHHBIN OCH3UH;

- yCKaTh JIBUTATEIIb WA CTEH/IBI MPU YTEUKE TOTLIMBA UJTH Ta3a;

- TPOW3BOAWTH B TIOMEUICHHH DJEKTPOTEXHUYECKHE, CBAPOUYHBIE M JIPYTHE TETUIOBBIC

PEMOHTHBIE PaOOTHI.

Pabouune mecra TOJKHBI COAEPKATHCS B UUCTOTE U MOPSAKE, MPOXOJbI JOJKHBI OBITh
CBOOOHBIMU.

Bce paboume wmecra M BEHTUJISATOPBHl JBUTraTeNied JOJDKHBI HMMETh HMHJMBUIYyaJIbHbIE
MeTaJJIMYECKHE OTpakieHus U TpadapeTsl C HAANUCIMU «JIBUTraTesb HE TyCKaTh.
DNEeKTPOIPOBOABI JOKHBI UMETh HAJESKHYI0 N30s1M0. Ha knemmax u po3eTkax HeoOX0uMo
yKa3aTh HalpsKeHHeE.

Otnenenne mabopaTOpuu MO AMATHOCTUPOBAHUIO ABUTATENCH JODKHO UMETh HAJACKHYIO
BEHTWISIIIMIO C KPaTHOCTBIO OOMEHa Bo3ayxa He MeHee 1:1, HOCTaTOYHYIO OCBEHICHHOCTh
pabounx mecT — 500 JIK, ypOBEHb TPOMKOCTH IiIyMa He Oosiee 75 ab.

Kaxxnoe paboyee MecTo AOKHO UMETh: OrpaxaeHue, pabouyro OCHACTKY, TEXHOJIOTHUECKHE
KapThl, MHCTPYKIIMU U WUCIPAaBHBIA MHCTpyMEHT. Ha mocTy momkeH OBITh MPOTHBOMOMKAPHBIN
IIUT, YKOMITJIEKTOBAaHHBINA COTJIACHO THIIOBBIM MpaBUJIaM. Y YaIlluecs TOMyCKarTCs K
Ja00paTOpHBIM paboTaM TOJBKO MOCTIE TEPBUYHOTO MHCTPYKTAKA HA pabovyeM MecTe.

VYcTaHOBKM U TPUOOpPHI C 3JEKTPONUTAHUEM OT CETH JOJDKHBI UMETh OOIlee 3a3emiieHue, a
paboune JBHUraTeId — BBIBOJABI OTPAOOTABIIMX Ta30B B aTMoc(epy uepe3 CrelnraibHbIe
TITYIIUTEIH.

JlaGopaTtopHo- mpakTUYeckue padOThl MPOBOASTCS ISl AKCIHEPUMEHTAIbHOM IMPOBEPKU
TEOPETUUECKOr0 Kypca, U3JI0KEHHOTO Ha JICKIUAX U MPAKTUYECKUX 3aHATHSIX WK U3yYEHHOTO
yUYaIIUMHCS CAMOCTOATEIBHO.

Ha naGopaTopHbix paboTax oTpadaThIBAIOTCS METOJIUKH SKCIIEPUMEHTAIbHBIX UCCIICTOBAHUN U
TEXHHUKA OBJIAJICHUS METOJJaMU U3MEPECHHUIA.

[Ipu BbIMONHEHMH Ta0OPAaTOPHBIX pabOT CIEAyeT CTPOro  COOMIOAAaTh  TEXHUKY
oe3onacHoctu (TH), ¢ KOTOpOW NOMKEH O3HAKOMHUTHCA KaXKIbIM ydal[uics MOJ POCHUCH.
Tpe6oBanwust mo Th u310KeHBI B HHCTPYKIMSIX, HAXOASAIIUXCS B Taboparopun u 0hOpMICHHBIX
Ha CTeHJax. Ydaimuecs, HE TMPOLISANINE HWHCTPYKTaX MO TEXHUKE O€30MacHOCTH, K
71a00paTOPHBIM 3aHATUSM HE TOMYCKAIOTCA.

[Ipy wHapymeHun TpaBUJ TEXHUKM O€30MACHOCTH Yydyalluiica HE [OMyCKaeTcs K
NOCTEAYIOUUM 3aHATUSAM, a WHpoOpMauus o HapyuleHuH Th JOBOAMTCS 10 agMUHUCTpPALIUU



kosuieka. [ToBTOpHBINA TOMYCK K BBIMNOJHEHHIO JTAOOPATOPHBIX PAOOT ydalluics MOJydaer
10CJIe HOBOTO MHCTPYKTa)Ka MO TEXHUKE O€30MaCHOCTH.

K oryetam no nabopaTOpHO-IPAKTHUECKUM paboTaM MPEABSBIAIOTCS —CIETYIOIINe
TpeOOBaHMUSL.

1. PabGorta BBIMONHSETCS aKKypaTHO ©0€3 TIOMApOK W HCIpPABICHUH TMAacTOM WM B
KOMITBIOTEPHOM BAapUAHTE.

2. OTyer I0KEH COAEPKATh:

- Ha3BaHHE PadOTHI;

- 1IeJTb pabOTHI;

- IOPSZIOK BBIMOJIHEHUS pabOThI;

- YEPTEXKH, CXEMBI, JUArPAMMBbI, TAOJTUIIBI;

- BBIBOJIbI U PE3YJIHTATHI IO BBHIOJIHEHUIO JJA00PATOPHO- TPAKTUYECKON pabOTHI.

3. Yyamuiics B OTUYETE JOJKEH OTBETUTH HA BCE KOHTPOJIBHBIE BOIIPOCHL.

Ha mpaktudeckyro paboty orBomutcs 2 unu 4 vaca no rpaduky. Eciam cTtyneHT He ycmen
BBINIOJIHUTH JJa0OPATOPHYIO pabOTy B YKa3aHHOE BpEMs, €My CIIEIyeT 3aKOHYUTh padOTy BO
BHEYPOYHOE BpEMsI B IPUCYTCTBUU MacTepa NPOU3BOJICTBEHHOIO 00yUYEHUS.

[locne  BBINOJHEHWST  MOPAKTUYECKOM  paOOThl  y4yalIUMiCSd  OTYUTBIBAETCS  MEpen
IPENOJABATENIEM O pe3yJbpTaTaX OKCIEPUMEHTAIBHBIX UCClenoBaHui. JloMa ywammiics
opopmisier paboTy M 3alUIIAET €€ Ha CJIEAYIOUIEM 3aHSATUHU Iepes BBIIOJIHEHUEM HOBOM
pabotel. PaGoTa cuuraercs 3auTeHHOW, eciu B HEMl CcoOOJMIOAEHBI BCe TpeOOBAHMUS K €€
O(OPMIIEHHUIO U HET 3aMEYaHui 1O €€ BhIBOJaM.

[locne BbIMONHEHHS BceX pabOT yyamuiics nosydaer oOuuil 3ader mo jgabopaTopHO-
IPAKTUYECKUM paboTaM U JAOIMYCK K UTOTOBOM aTTeCTallMy MO JUCLMILIUHE.

VYyamuiics, He BBINOJIHMBIIMKA W3JI0KEHHBIE BbIIIE TpeOOBaHMs, HE JOMYCKAaeTcs K
UTOTOBOM aTTeCTallMM [0 T[IOJHOTO BBIMOJIHEHUS KOMIUIEKCA MPaKTUYECKUX padoT,
PETYCMOTPEHHBIX IPOTPAMMOM.

IIpakTuyeckoe 3ansitue Ne 1
Tema: «Oco0eHHOCTH KOHCTPYKIHI coBpeMeHHBbIX VR —00pa3HbIX 1BUraTeJsiein»
Heanb 3anaTus: BeinoiHeHre 3a1aHnid 110 U3YYEHHIO 0COOEHHOCTEycTpoiicTBa VR-00pa3Hbix
JIBUTaTEICH

OO6ecneyeHnne 3aHATHS: TUIAKATHI, KAPTOTPAMMBI, TAOJIHITBI, JEHCTBYIOIIEE TEXHOIOTHIECKOE
0o0opynoBaHue.

V 00pa3Hblii aBTOMOOUJILHBIN IBUraTe/Ib: 0COOCHHOCTH, JOCTOMHCTBAU HE0CTATKHA

B obOmem cnayuae v 00pa3Hblli JBUTATENh — O3TO OOBIYHBINA JBUTATENb BHYTPEHHETO
cropanus (JIBC), quiuHApPbl KOTOPOrO0 KOHCTPYKTUBHO PACHOJIOAKEHBI IPYT MPOTUB Apyra MoA
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omnpeaesieHHbIM yriaoMm. Kak u 000 Apyroil MOTOp, OH BO MHOT'OM OMPEACISIET KOHCTPYKIIHIO
“\ M
\ /

aBTOMOOMIISL.
Hemnozo ucmopuu
Bnepsrie JIBC, wumeromuii mTpakTUYECKOE TMPUMEHEHHE, OB TMOCTPOCH HEMEUKUMHU
uxeHepamu I'. [laiimnepom u B. Maitbaxom B 1883 rogy. DTOT OJHOLMIMHIPOBBIA CUIOBOU
arperat oobeMoM 462 ky0. cM. pa3BuBay MOIIHOCTH 1,1 1. ¢. OIHaKO 3TON MOIIHOCTU OBLIO
HEJOCTAaTOYHO U B JaJbHEHIIEM €€ HapallMBaHWE OCYIIECTBIJIOCh IYTEM YBEIUYECHUS
pabouero oobeMa muHHApPA. Ho 3TOT mpoliiecc He MOT MPOAOJKATHCS OECKOHEYHO, MOITOMY
KOHCTPYKTOPBI Ha4aJli TIOCTENIEHHO YBEINYUBATH KOJIMYECTBO IIMIMHPOB.

Tak NOsABWINCH PSAAHBIE ABYX- YETBIPEX- LIECTHU- U JAKE BOCBMUIMIMHIPOBBIE JABUTATEIIU.
[IpaBna, yBenuMueHHE KOJMYECTBA YCTAaHOBJIEHHBIX B OAMH DS IWIMHAPOB Oozee 6-Tu
3HAYUTEIBHO YBEIMYMBAIO TadapUTHBIE pa3Mephl MOAKAIIOTHOTO MPOCTPAHCTBA aBTOMOOMIIA.
Kpome 60b11101 JJIMHBI PSIAHBIE MOTOPBI UMEIOT U IPYTUe HEAOCTATKU, HAIPUMED:

OOJIBIIION BEC;

OTPaHUYCHHUE MOIITHOCTH;

HEJI0OCTATOYHYIO cOaJaHCUPOBAHHOCTD U JIP.
B Hacrosmmee BpeMs pa3paOOTKOW PSITHBIX CHUJIOBBIX arperatoB 3aHUMAIOTCS BCE BEAYIIUE
MPOU3BOAMTENN aBTOMOOMIIeH. CBSI3aHO ATO ¢ TEM, YTO OHHU MPOCTHI KaK B U3TOTOBJICHUH, TaK H
B TIporiecce dKcruryaTanuu. OTINYaroTCsl OHU U BBICOKOW PEMOHTOITPUTOHOCTHIO.

[Tonumasi, 4TO pacmoa0KeHUE MUIUHAPOB B OJHMH Pl — TO BPEMEHHOE pEeIlIeHue, TOT ke B.
Maii6ax B 1889 romay m300pen u 3amateHToBai v 00pa3HbIid ABUTaTelb. OJHAKO MEPBHIC TAKUE
JABC nayanu u3rotaBiuBaTh TOJIbKO HaunHas ¢ 1905 roga, npuuem He B ['epmannu, a B CIIIA
n OpaHiumy.



Ocobennocmu KOHCMpPpYyKyuu

KoHCTpyKTUBHO V 00pa3HbIl ABUTaTelh 3HAYUTEIHHO
CJIOKHEE CTaHJIAPTHOTO PSAHOrO0 MOTOpa. Belnb OHM OCHamaroTCs JBYyMsI TOJIOBKaMu OJ0Ka
nunuaapoB (I'BIl) um umeror Ooisiee ciokHble MexaHU3MBI TazopactpenencHus (I'PM) u
BIIPHICKA TOILINBA.

BoJbuioe 3HaYeHne B KOHCTPYKIUH V 00Pa3HBIX JABUraTeseil HrpaeT yroJa pa3MeleHus
LWJIMHAPOB OTHOCUTEJBHO APYr Apyra. B mpomecce 3BOMIONMH CO3JAaBAIKNCH PA3JIUYHBIC
KOHCTPYKIIMH, B KOTOPBIX YIJIbl pa3Bajia HWJIMHIPOB U3MEHIUCH OT 1 1o 180 rpamycos.

B pezynbmame muocouuciennvix 3KCnepuMenmos paspadomyuyuKku Npuuiiu K 6vl8o0y, 4mo
Haubonee onmumanbHuiMu aeiaomcs yeavl 45, 60 u 90 epadycos. Umenno smu yenvl pazeana
YUTUHOPOB UMeem DONbUUHCIBO COBPEMEHHBIX V 0OPA3HBIX CUNOBBIX A2pe2amos.

OCHOBHBIM JJOCTOMHCTBOM V OOpa3HbIX MOTOPOB SBJIIETCS UX KOMIAKTHOCTb. [Ipm 3TOM, HMX
HECKOJIBKO YBEJIIMYEHHAs IIMPUHA CYIIECTBEHHOIO 3HAYEHHs HAa pa3Mepbl IMOAKANOTHOTO
IPOCTPAHCTBA aBTOMOOMUJISI HE OKa3bIBAET.

Pasnpie yrubl pasBajia IUIUHAPOB HCIOJB3YIOTCS B PA3JIMYHBIX CHJIOBBIX arperarax.
Hekotopeie wux koHdurypamuu cOaJaHCUPOBAHBI OYEHb XOPOIIO, Jpyrue TpeOyroT
WCIIOJIb30BAHUS JIOTIONHUTEIBHBIX MEXaHU3MOB. Tak, Hampumep, v oOpa3Hble IBUTATENH C
ONTUMAaJIbHBIM yTJIOM pa3Bajia, TAKHE KaK:

1. v 16 — mpekpacHO YpaBHOBEIIEHBI M O0ECIEUUBAIOT PABHOMEPHYIO pabOTy BCEX
UJIMH]IPOB;

2. v 12 (coctosmuii Kak-Obl M3 2-X MIECTULMIMHAPOBBIX CHJIOBBIX arperaTtoB) —
HE3aBHUCHMO OT yTJia pa3Bajia MWIMHAPOB OTINYHO YPABHOBEIICH;

3. v 10 u v 8 — TpeOy1oT HalIMuMs NPOTUBOBECOB HA KOJICHYATOM Bay;

4. v 2, v 4, v 6 — OTIMYAIOTCS TOBBINICHHONW BUOpanuei u TPeOYIOT MOMOJHUTEILHON
OalaHCUPOBKH.

JABurareas VR u ero ocodeHnocru

B 1991 rogy Hemenkuii KOHLIEPH MPEICTABUII HOBYIO CXEMY PaCIOI0KEHUS IUJIUHIPOB —
psanHO-cMeteHHy 0. KoMmanuu TpeOoBaicss KOMITAKTHBIN, HO MOIIIHBIN IIECTUITMIHHIPOBBINA
MOTOP JJI YyCTaHOBKU Ha Majnorabaputabie Moaenu Audi, Volkswagen u Seat: TpaauiimoHHBII
V6 B HUX POCTO-HANPOCTO HE BJI€3al.

Hogerit nBurarens momyuun obo3HadeHne VR — abG0peBmarypy, 0003HaUaromyr «v-o0pas3HO-
PSAHBINY. DTOT MOTOp TMPEACTaBIsUT COOOW 3/1aKyl0 TOMech V-00pa3HOro arperara C O4CHb
MaJIbIM Pa3BaJIOM IIWIMHAPOB U OOBIYHOTO PSAHOTO JABUTATENs. Ero 6 MWIMHAPOB PaCIIONOKEHBI
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V-o0pa3no nox yriaom 15 rpaaycoB, HOPIIHY PACIIONO0KEHBI B OJIOKE B IIIAXMAaTHOM MOPSJIKE.
KomnakTHOCTH 103BOJISIIa HAKPHITH OJIOK LIUJIMHAPOB BCETO OJHOM 00IIEH TOJI0BKOM.

]

]

]

Hocmouncmea u nedocmamxku

lupokoe pacrpocTpaHeHne v 00pa3Hble ABUTATEIH MOTYYHIIU, B TIEPBYIO OUepeb, Onaroaaps
BO3MOYKHOCTH MOJYYEHUS MAKCHMaJIbHOIO KPYTSIIEro MOMEHTa. JlocTuraercst 3To 3a CYET
TOTO, 4TO B OTJIMYHUE OT psiAHOro Motopa (R nBuraresns), B KOTOPOM CHUJIbI, HAIIpaBJICHHBIC HA
KOJICHYAThI Baj, OPUEHTUPOBAHBI MEPIEHIUKYISIPHO, B V 00pa3HOM CHJIOBOM arperare OHU
JNEUCTBYIOT IO KacaTeJbHOU C ABYX CTOPOH. IIpu 3TOM nOCTUTraeTcss MakCUMaabHOE YCKOPEHUE
KOJICHYaTOro BaJla, TaK KaK HMHEPIHMs, co3/laBaemasi Mpu paboTe, 3HAYUTEIBHO BBILIE TOM,
KOTOpas UCTIONb3yeTcsl B R-00pa3HbIx MOTOpax.

Kpome Toro, v 00pa3Hblii 1BUraTeab UMEET OOJIBIIYIO )KECTKOCTh KOJIEHYATOro Baa, yTo :

MOBBIIIAET MPOYHOCTHh BCEM KOHCTPYKIIUM CUJIOBOTO arperara;
YBEIIMYUBACT CPOK CITY>KOBI MOTODA;
1 mo3BOJIsIeT TMHAMUYHO PabOTaTh KaK Ha HU3KUX, TaK U HA BBICOKHX
(IpenenbHBIX )0OOpOTaX.
CuiioBble arperaThl ¢ V-00pa3HbIM PacIioiOKEHUEM LIWJIUHAPOB HE CBOOOIHBI OT HEIOCTATKOB.
Cpenu HUX OTMEYAIOT:

BBICOKYIO CTOUMOCTb;
OOJBIION YpOBEHb BUOpAIUi;
CJIOKHOCTH TNPHU OAIaHCUPOBKE U JP.
Opnnako B HacTosIee BpeMs pa3pabOTYUKHU BIIAJICI0OT COOTBETCTBYIOIMMU KOHCTPYKTOPCKUMU
PEUICHUSIMU M TEXHOJOTMYECKMMH BO3MOXKHOCTSIMH, TTO3BOJISIFOIIMMHA  MHHUMH3HPOBATH
BJIUSTHUAE 3TUX HEJOCTATKOB U YIYUIIHUTh Pl TEXHUUYECKUX XaPAKTEPUCTHUK I3TUX MOTOPOB.

HecMoTps Ha TO, UTO ¢ MOMEHTa U300PETEHHS V 00pa3HbIX CHJIOBBIX arperatoB MpoIuio 6osee
100 mer, WX MOTEHIMANT TOJHOCTHIO €I HE PACKPHIT. byayiiee aBTOMOOUIECTPOCHUS
HECOMHEHHO CBS3aHO UMEHHO ¢ 3TUMH MoTopamu. [IoaToMy B 3TOM HampaBieHUU U pabOTAIOT
ceiiyac MHOTOYHCIICHHBIC KOJUICKTHBBI Pa3padOTUYMKOB, CTApasch, YTOOBI MX IPOHU3BOACTBO
cTano 0oJiee TEXHOJOTUIHBIM U MEHEE 3aTPATHBIM.

HeDCI’ZQKWLMGHble pa3pa60ml<u

-

Haubonee pacnpocTpaHeHHbBIM cCpend VvV 00pa3HbIX
CUJIOBBIX arperaToB SIBIISIETCS ABUTATEND VO.
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OnHako MMEHHO OH OTJMYAeTCs] BBICOKMM YPOBHEM BHOpauuid U TpeOyeT J0CTaTOYHO
TPYJOEMKOM OanaHCHUpOBKH. B HacTosiiiee BpeMsl CyHIECTBYET HECKOJIBKO HAalpaBJICHHI, B
KOTOPBIX 3BOJIIOLUOHUPYIOT JIBUTaTEIH V 6:

Onmno3uTHBIE CHIIOBBIC arperaThbl

Onno3uTHBIE MOTOp — 3TO V OOpa3HBIA MOTOp, Y KOTOPOTO Yrojl pa3Baja MHJIUHAPOB
cocraBisier 180 rpamycoB. Takas KOHCTPYKLIHS TO3BOJISIET 3HAYUTEIBHO CHU3WTH LEHTP
TSOKECTU M, YTO OCOOEHHO Ba)XHO, B3aMMHO HEUTpaan30BaTh BHOpaIMIO TMOPIIHEH, chenaB
pabouue XapakTEepUCTHKHM MOTopa Oosiee T[UIaBHBIMU. JIujepoM STOTro HarpaBiIeHUS
MOTOpOCTpoeHHUs siBisgeTcss koMmranus Fuji Heavy Indastries Ltd., koTopas yxe MHOro Jer
pa3pabaThIBacT TaKuMe JBUTATENM JJisi aBTOMOOMIeH mMapku Subaru. Onmo3uTHass KOMIIOHOBKA
MO3BOJISIET MpUAATh OJIOKY UMUIUHIPOB OYEHb BBICOKYIO MPOYHOCTh M KECTKOCTh, OJIHAKO
3HAUYUTENBHO YCJIOXKHSIET PEMOHT MOTOpA.

ONNO3UMHbBlE CUNOBbIE aAcpe2amvl YCMAHAGIUBAIOMCS NPAKMUYECKU HA 6Ce as8moMoOunu
Subaru nauunas c 1963 2ooa.

VR 006pa3Hbie MOTOpBI
Pa3pabotka VR 00pa3HBIX CHJIOBBIX arperatoB — €Ile OJHO HampaBlICHHE, MO0 KOTOPOMY
pa3BUBAIOTCS V-00pa3Hbie ABurarend. KOHCTpYKTHBHO Takue MOTOPBI MPENCTaBIAIOT COOOM
CcUMOMO03 V 00pa3HOTO U PSIIHOTO CHUJIOBOTO arperara M OTJIMYAIOTCS OT OOBIYHBIX[ | MasibIM
yriaom pasBaia uwinHapoB (15 rpagycoB) ull Hamuurem oanoi I'BL, kotopas HakpbiBaeT 00a
psia HUIUHIPOB.

Takass KOMIOHOBKA MO3BOJISIET MMOTYYUTh KOMIIAKTHBINA CHJIOBOW arperaT, KOTOPbI MEHBIIIE 110
JUTMHE, YeM PSITHBIN 6-TH IMIMHIPOBBIM MOTOP U IIUPUHE, YEM OOBIUHBIN ABUTATEND VO.

VR 6 ycmanasnusanuco na asmomoodounu komnanuu Volkswagen (Passat, Golf, Sharan u op.).
OHu umenu 3as00ckue obosnauenusi AAA (obvem 2,8 1., mownocmo 174 1. c.) u ABV (o6wem
2,9 1., mownocmo 192 1. c.).

JABurareanb VR6

JBuratenmu VR ¢ panHO-CMENIEHHOW KOMITOHOBKOW — pa3HOBUAHOCTh V-00pa3HbBIX JABUTATEINEH
C MIPEJICIIbHO MaJIbIM YTJIOM pa3Bayia HUIMHAPOB. [[moHepamMu ncnoib30BaHNS KOMIIOHOBKH
owsutn Lancia u Ford; cefiuac uaero ycnemHo ucnois3yer Volkdswagen.
JABUT'ATEJIb
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Ilpoucxoxcoenue nazeanus VR

Bornpeku Ha niepBblil B3I JIOTUHYHOMY MPEANO0JI0KEHUIO OyKBa V B Ha3BaHUN KOMIIOHOBKH

HE UMEeT OTHOIIEHUs K_V-00pa3HbiM nBuratensiM. VR — abOpeBuartypa, coctaBiaeHHas U3 JBYX

HeMeukux cioB "Verkiirzt Reihenmotor", yTo B nmepeBojie 03Ha4aeT «yKOPOUECHHBIN PSAHBINA
JBUTATEIb).

Hcmopusa cozdanua dgucamens VR

B Hamwm qHM gBUTaTENnN C pAIHO-CMEIIEHHON KOMIIOHOBKOM MPAaKTUYECKH
0e3abTepHATUBHOACCOLIMUPYIOTCS ¢ MOoTopamMu VR 6 Hemerkoi komnanuu Volkswagen.
[Iectuuunuuapossie auratenan VW nosBWIKMCh B KOHIE 80-X rOA0B, U KOMITAHHS 10 CUX
MOp C YCIIEXOM YCTaHABJIMBAET MOTOPHI 3TON KOMIIOHOBKH B CBOM COBPEMEHHBIE MOJICIIH.

Pa3zpaboTtku @onbkcBareH 6a3upoBAIMCHh HA KOHCTPYKITUN YETHIPEXITHIIMHIPOBOTO
nBurates V4, mupoko npuMeHssiierocs B aBromoounsix Lancia u Ford. Kak »aTo Hu
YAUBUTEIIBHO, TPETHUM MPOU3BOAUTEIIEM JBUTATENIEH ATOM KOMIIOHOBKHU OBLIT COBETCKUI,
BIIOCJIEJICTBUM YKPAaUHCKUN MenuTonoIbCKUii MOTOPHBIH 3aBoj. JIBurarenu V4

YCTaHAaBJIMBAJIUCH B 3aIOPOXKIbI U CIEJIAHHBIE HA OCHOBE 3aIroposKIia Majble BHEAOPOKHNUKHU
JIYAS.

Jlsuratens VW VR6, pazpaboTaHHbIi B Tepuo/l, KOT1a rpeaceaarenaeM mnpapieHus VW Obut
®epnunang [Tux, 6611 BriepBbie pe3eHToBaH B EBpone B 1991 roxy. VR6 Hauanu
ycTaHaBiauBaTh B Mojenu Passat u Corrado.

B amepukanckoit monenu Corrado ucnonb30Bajics JBUTATENb 00BEMOM 2.8 JTUTpA.
[TozkenuiieH3uI0 Ha IPOU3BOJICTBO ATUX JBUTATENCH Kymu KoHIlepH Mercedes,
BBIITYCTUBIINI BIOCJIEICTBUMA COOCTBEHHYIO Moiesib MoTopa M104.900.
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Pa3zpaboTunku Volkswagen Group mormuiy gaiblie ¥, yoOpaB OJMH AJIWHI, CO3/1aId JIBUTaTEIIh
VRS. Ortot nBuraresns crtasuicsa B Passat 1997-ro moaenpHoro roga, u Golf 1999-ro.

Hpeumywecmea dgucameneii VR6

W3HauanpHO, co3/1aBasi ABUTATENh C PSAHO CMEIIEHHOW KOMITOHOBKOM, KOMIIaHHUSI
VolkswagenmnpecneaoBaiia 11eb CO3AaHMs MECTUIMINHIPOBOTO MOTOPA C KOPOTKUM OJIOKOM.
OObIuHBIN V-00pa3Hblil IBUraTe b HE YOBIETBOPSI NOTPEOHOCTH Pa3padOTUYUKOB TEM, UTO,
Onarogaps 60JbIIOMY pa3Baly HUIMHIPOB UMEJ CIUIIKOM OOJBIIYIO ITUPUHY, YTO
3aTPyIHSIIO UCTIOIBF30BaHNE MOTOPA ATOW KOHCTPYKITUU B aBTOMOOWIIAX C IMONEPEYHBIM
pacmoiaokeHnueM cuioBoro arperara. Co3aaB ABUraTeNb C PSIHO-CMEIIEHHOW KOMITIOHOBKOH,
KOMITaHHUSI TIOTyYrjia YHUKAIBHYIO BO3MOKHOCTh 0€3 MacIITA0OHBIX TIEPEICTIOK YCTAHABIHBATh
HIECTUIMIIMH]IPOBBIC IBUTATENH B MOJKAMOTHOE MPOCTPAHCTBO YK€ CYIIECTBYIOIIUX MOJIENEH
aBTOMOOMIICH C MOTIEPEYHBIM PACIIONIOKEHUEM JBUTATENs 0e3 MacIITaOHBIX TIEPEeNoK.

Texnono2uueckue ocooennnocmu oguzamensi VR6

B ortinune ot V6, IMEOIIEro CUMMETPHYHYIO KOHCTPYKILMIO OTHOCUTENIBHO KOJIEHBAIA,
VRO6mocTpoeH aciMMETPUYHO, YTO XapaKTEPHO ISl pAHBIX arperaToB. BryckHoil
KOJUUIEKTOP YCTaHOBJIEH C OJTHOM CTOPOHBI MOTOPA, & BBIITYCKHOM C IPYIOW CTOPOHBI.

3a cder TOro, 4To Bce 6 MIJIMHAPOB PACIIONIOKEHBI B OJHOM KOPOTKOM OJIOKE BUTAaTE)h VW
VR6 ropazno nerue mobdoro V6 ananoruunoro oobema. Kopotkum 6;10k VR6 crain 3a cuer
PACIONIOKEHHBIX B IIAXMATHOM MOPSJIKE, @ HE B OJIHY JIUHUIO, [IMJIMHAPOB.

Humuaaper VW VR6 pacnionokeHsl Ha 04€Hb MAJIOM PacCTOSTHUU JPYT OT Apyra, HO
MOAHEOOJIBIIINM YTJIOM, YTO JaJI0 BO3MOKHOCTh OCTaBUTh OOIIYIO KJIAMIAaHHYIO KPBIIIKY,
CKPBIBAIOIIYIO Ba pacnpeasaia. Ot 24-k1anaHHOrO MEXaHU3Ma
ra3opacrnpeesieHusl MPUIIOCh 0TKA3aThCs - B TOJIOBKE OJI0KA MPOCTO HE HAILIOCH JIJIsI HETO
MECTa.

Brixon 6b11 HalifeH - cuctema SOHC 6bl1a ycoBepIieHCTBOBaHA C yUETOM psijia
ocobennocteiicuctemsr DOHC.

JUJ1s 3TOro MOHAI00UIIOCh PACTIONOXKHUTH 10 4 KilanaHa Ha KKl IMIIMHIP B OTPaHUUYEHHOM
IIPOCTPAHCTBE HAJl MOPIIHEM. [Ipy 3TOM NpHUIIIIIOCH YCTAaHOBUTH MEXAHU3M MPHUBOJA KIIAITAHOB
CTPOTO HaJl HUMU. B poTHUBHOM cilydae OTKPBITUE U 3aKPBITUE KJIAIAaHOB OCYILIECTBISIOCH Obl
C OMO3/IaHUEM, YTO HEU30EKHO PUBENO Obl K MOBBIIIEHHOMY PAcXOAy TOIUIMBA U
OTpaHUYEHUIO0 MAKCUMaJIbHOIO KOJIMYECTBAa 00OPOTOB.

[TpumenuB komnoHnoBky SOHC, koMmanust oTkazanach OT IPUMEHEHUSI CUCTEMbI U3MEHSIEMBIX
¢a3 razopacnpeneneHus, 9To TaK¥Ke MO3BOIHIIO COKOHOMHUTH MECTO.
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B npouecce pa3paboTku 00HApYKUIUCh U APYTHUE IPOOJIEMBI, Ul PELIEHNS KOTOPBIX
WHXEHEPaM MPULUIOCh UCKATh HOBbIE MyTH. K mpumepy, BBISICHUIOCH, YTO KOHCTPYKIUS VRO
— ¢ 6 muIMHAPOBBIM Os10kOM U ofHou I'BL, moapazymeBaeT pa3Hyo JJIMHY IOPTOB BIIyCKHOTO
Y BBIIIYCKHOT'O KOJUIEKTOPOB. COrJaCHO TEOPUH JIBUTATEIECTPOEHHUS 3TO 03HAYAET, YTO
LWIMHAPHI OyAYT NPOU3BOAUTH Pa3HYI0 MOLTHOCTb IPU ONPEAEIEHHON CKOPOCTH BPALLEHUS
KoJIeHBaja. Beixoa ObUT HAlZIEH B YCTAHOBKE CHEIUAIBHO Pa3pabOTaHHOTO
PaBHOJJIMHHOTO BIIYCKHOT'O KOJUIEKTOPA, HACTPOMKE OTKPBITHUS U 3aKPBITUS KJIAlaHOB U
HEOOBIYHOTO Pa3/IEICHUs BBIITYCKHOTO KOJIEKTOpa Ha 2 maTpyOka (KaXkKIplid U3 MaTpyoOKoOB
oOcmy>kuBaeT 3 MUIMH/PA Cpasy).

Hocmouncmea u nedocmamku dguzamensa VR6

3a cyeT HeOOBIYHOTO PACIIOIOKEHUS IIUIMHAPOB OT COATaHCUPOBAHHOCTH '"HACTOAIETO"
PAIHOTO MIECTUIIMJIMHAPOBOTO ABUTATENS HE OCTANOCh U CIIENIa, IOATOMY B HEM MPEAIPUHATHIE
JOTIOJIHUTEJIbHBIE MEPHI K YPABHOBEIIMBAHUIO ITyTEM YCTAHOBKH JOMOJHUTEIBHBIX BaJOB. JTa
0COOEHHOCTbh, HapAly C HEOOBIUHOM KOHCTpyKIHer ['PM nemnaer ero ropasno 6osiee JOpPOTUM B
MPOU3BOJICTBE arperaroM. OJTHaKO BO3MOXKHOCTb C/I€JIaTh MECTULIMIIMHIPOBBIN JBUTATEIb
KOMIaKTHBIM OKa3aJlaCh B ITAHHOM CJTy4ae BaKHEE CHUKEHUSI CEOECTOMMOCTH.

Hanvueniuwee pazeumue dguzamenei VR6

Kaxk noxasana npaktuka, Volkswagen yganock npeo101eTh O0JIbIIMHCTBO KOHCTPYKTHUBHBIX
OrpaHMYEHUM, 3aJI0)KEHHBIX B PSIHO-CMEILIEHHOM JBuraresne. B uactHocTu, B 60see mo3aHux
nsuratensx VRO ynanoch peann3oBaTh KOMIIOHOBKY T'a30pacpeeIuTeIbHOTO MEXaHu3Ma
DOHC, 4t0 n03B0JINI0 NOBBICUTE O0BEM IBUTATENs O€3 CYLIECTBEHHOI'O YBEJIMYEHHsI pacxoia
TOTLIINBA.

[TepBrrit maccoBsiii VR6 o6bemom 2.8/174 11.c. mocne psijia KOHCTPYKTHBHBIX

W3MEHEHUHTIPEBPATWIICS B IBUTATENH 00BEMOM 2.9 muTpa, MomHocThio 190, a mo3xe u
204 n.c.

IIpouecc padoThl auzenbHoro JIBC

Kak cinenyer u3 Ha3Banus, pabouuii mukia deteipextaktHOro IBC coctout u3 4-X TakToOB:
BITyCKa, CXaTHWsl, PACIIMPECHHUS U BhIMycKa. YeThlpe TakTa COOTBETCTBYIOT JIByM 0OOpoOTam
KOJIEHYATOTO BaJla M YETBIPEM XOJaM MOpIIHA. XOJ IOPIIHS — 3TO €ro IEePEMELICHUE OT
BepxHel mepTBoi Touku (BMT) x Hmwxkueirt (HMT) uiu Hao60poT. DTO O7HA U3 BaKHEHIITUX
XapAKTEPUCTUK JIBUTATEIIS, KOTOPAs ONPEAEIAET CTENEHb CKATUSA TOIUIMBHOW CMECH, & 3HAYUT,
¥ MOIITHOCTh MOTOpA.

[lepBbIil TaKT — TaKT BIyCKa — B JIU3EJIbHOM JIBUTaTeJIe MPEACTaBIIIET COOOM BITyCK BO3ayXa
yepe3 OTKpPhIBAKOIIMKCS BNyCKHOW KianaH. Ilopmens nepememaercas ot BMT k HMT,
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co3/1aBas pa3pekeHHe B KaMepe CrOpaHusi, YTO CIIOCOOCTBYET BTATMBAHUIO BO3AyXa BO BHYTPb
HWIHAPA.

TakTt cokaTus — 3TO Mmpouece cxkartus Bo3ayxa npu nepemenienny nopmwHa or HMT k BMT npu
3aKpBITHIX KianaHax. [Ipy 5ToM B Kamepe CropaHvs yMEHbBIIAETCS O0BEM, yBEIUYUBACTCS
JABJICHUE U IMOBBIIIAETCS Temueparypa. HeMHOTo paHplie, 4eM NOpPUIEHb 3alMET CBOE BEPXHEE
II0JIOKEHUE, Yepe3 (POPCYHKY BIPBICKMBAECTCS AM3EIbHOE TOIUIMBO. [Ipu B3auMoaeicTBUM C
rOpsiYUM BO3/lyXOM OHO BOCILIAMEHSETCS.

TakTt pacmmpenus (pabouuii X01) XapaKTePU3UPYETCs] PE3KUM TOBBIIIICHUEM TEMIIEPATYPhl U
JIaBJICHUS 3a CUET CTOpPaHMsl TOIIMBA. 1'a3bl JaBSAT Ha MOpIIEHb, IepeMemnas ero u3 BMT B
HMT, 4to u siBAsieTCA OCHOBHOM ABWXYUIECH CHJION MOTOpA.

TakT BhIlycKa — ynajgeHUE OTPaOOTAHHBIX Ia30B U3 KaMEpbl CrOPAaHUS YEpe3 BBIMYCKHOMN
xianad. [lopmens noguumaercss k BMT, BeiTankuBasi IpOAYKTHI CTOPaHUS HAPYXKY.

[Tocne TakTa BpIIlyCKa CHOBA UJIET TAKT BITYCKA, U TaK IO KPYTY.

PaboTa Bcex 4eX TaKTHBIX JBUTATCIICH OJMHAKOBA, OyJb TO JU3CIBHBIA JBUTATEIb WM
OECH3MHOBBI.

Kamepa ccopanua monaueHou cmecu

Pa3nbie mMomenu AW3ENbHBIX JBUTATEICH OTIWYAIOTCA MEXIy cobOoi crpoennem. OmHOU U3
HEMAaJIOBAXKHBIX OCOOCHHOCTEH SIBJISIETCS KOHCTPYKIIMS KaMephl cropanus. Kamepa cropanust —
MPOCTPAHCTBO, T/I€ MPOUCXOJAUT HEMOCPEICTBEHHO CTOPAHUE TOIJIMBA.

Thanypas g mesnt s wistepa
cropar s

Hepasenernan xestepa Cropars s

Hepasnenennas kamepa pacrosiokeHa B cCaMOil KOHCTPYKITHH
TIOPIITHS WM HaJl HAM, TOTUIMBO Ha TaKTEe BITyCKa MOMaJaeT B Hee, i€ U BOCIUIAMEHSCTCS TIPH
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KOHTaKT€ C TOpPSYUM BO3AYXOM. JTO Hambojiee MPOCTOM BapHAHT, KOTOPBIMA, K TOMY IXKe€,
CHUKAET PacXo]l TOTUINBA, HO CaM JIBUTATEIb TIPH 3TOM PabOTaeT OUeHb TPOMKO.

Py nereian §opeet egnian
KaMEDS Cropand

PR nesut i DeXpes e o an
KIMEPS CrOPanIs

[pyroii BapuaHT — paszieineHHas Kamepa, TO €CTb Kamepa,
KOTOpasi pacnoJIOKEHa HE B LWJIMHJIPE, a Ha BXOJE€ K HEMY M CBSi3aHA C HMUMHU KaHAJIOM.
TonnuBo moaaeTcs B Kamepy, rAe MepEeMEIINBACTCA C BUXPEBBIM IIOTOKOM BO3lyXd, YTO JIy4Ile
pacrpesienseT €ro Kamid o 00beMy KaMmepbl CropaHHMs M CIIOCOOCTBYET IIOJIHOMY €ro
cropanuio. Takol BapuaHT MOAXOIUT JJIsi HEOOJBIIMX YCTAHOBOK M JIETKOBBIX aBTOMOOMIIEH,
HO OH 3HAYUTENIBHO YBEINYUBACT PACXOJ TOIUIMBA.

Hcxons W3 KOHCTPYKIMU TOPIIHS W KaMmepbl CropaHusi, pa3iuyaroT pa3HbIE CIOCOOBI
cMeceobpazoBaHus B au3eiabHbIX JIBC:

— 00beMHOE cMeceo0pa3oBaHKe — caMblid TPOCTOM BapuaHT. Kamepa cropaHusi npeacTaBisieT
co0Ol MpPOCTPAHCTBO MEXAY IMOPIIHEM, CTEHKaMHU M TOJIOBKOW IWIMHIPOB. TOmauBo
BIIPHICKMBAETCS O] JABJICHUEM 4Y€pe3 pacHbUIUTENN (POPCYHOK. 37€Ch BaXKHO, YTOOBI KaIljau
TOIIMBA PABHOMEPHO PACIpPEEIMINCh MO BCEMY OOBEMY M TUIATENIBHO MEPEMEIIAUCH C
rOpsTYMM BO3yXOM, IIO3TOMY B KaMepe CropaHus J0JKEH ObITh OpraHM30BaH BUXPEOOpa3HBIM
NOTOK TOIUIMBHOTO 3apsi/ia, a CaMO TOILIMBO JOJKHO ITOAABATHCS MO BBICOKUM JaBICHUEM;

— 00BEMHO-IJIEHOYHOE CMece00pa30BAHNE HUCIIONB3YETCS B BHICOKOOOOPOTHBIX JBUTATENSIX C
HEOOJIBIIIUM JUAMETPOM LUIUHAPOB. DTO KaK pa3 TOT Clydyad, KOTJa Kamepa CrOpaHHs
YAaCTUYHO pa3MellleHa B KOHCTPYKIIMU MOPIIHS. B nBHUrarensx oTe4eCTBEHHOrO MPOU3BOJICTBA
Takhe Kamepbl UMET (OpMy yCeUueHHOro Kouyca. [Ipu BOpPBICKMBAHWM 3apsija TOILIUBO
MOTAaeT Ha MOBEPXHOCTh KaMephl CropaHus, o0pasysl «IUICHKY», MOCJIE Yero MpakTUYECKU
cpa3dy wucmnapsiercsi. BuxpeBble TOTOKH, 0Opa3ylolIuecs I0J] BO3JICHCTBHEM TMEPEMEIICHHUS
MOPIITHS, JAIOT BO3MOKHOCTh PABHOMEPHO PaclpeIeTUTh Kalljiu TOIJIMBA IO BCEMY 00bEMY;

—  TpenkamMepHoe  cMmeceoOpa3oBaHHME — NPEIyCMATPUBAET  HAIWYUE  MPEAKAMEpHI,
pacCIONOKEHHON B KpBIIKE MWIMHAPOB. OHA COEOUHSAETCS C OCHOBHOW KamMepoW CropaHusi
HEOONBIIMMH KaHAJIAaMU C JauameTpamMu He Oonee 1% ot auamerpa mnopiiHsa. OObem
npenkamepsl coctaBisieT 10 30% obmero ob6wsema kamep. I[lo dopme oHa MOXKET OBITh
OBaJILHOM, ITMJIUHIPUICCKON U C(PepHUeCcKOi;

— BHUXpEKaMEpHOE cMeceoOpa3oBaHUE MPOUCXOJUT 3a CUET BUXPEBBIX MOTOKOB BO3yXa, YTO
JJaeT BO3MOYKHOCTh MAaKCHMAaJbHO CMEIIaTh TOIUIMBHBIM 3apsii C BO3AYXOM Jaxe IIpU
HEBBICOKOM JaBJICHWW €ro ToJayu B Kamepy cropanus. [[ns Takoro cmeceoOpa3oBaHUS
HeoOXoaMMa pasziesibHas Kamepa, COCTOSIIAs U3 JBYX YacTel: BUXPEBOUM 1 OCHOBHOM. Ha TakTe
CKaTHUs BO3JIyX U3 OCHOBHOM KaMephbl BHITECHSIETCSI B BUXPEBYIO, KOTOpasi UMEET CHEePUIECKYIO
WM UIMHApUYecKyo ¢opmy. [ToTok Bo3myxa co3daeT BHXPEBBIC IBMKEHUS, JTBUTASCH TIO
KpyTy, @ B 3TO BpeMs u3 (GopcyHKH moj aaBieHuem a0 12 MIla mogaetcst 3apsij TOIUIMBA.
[TockonbKy BO3ayIlIHAs BOJIHA HAXOAWTCS B JABWKCHUHU, KAIllJIM PABHOMEPHO PaCIPEACIISIOTCS
0 BCEMY €€ 00beMmy.
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Komnanoeka dsuzamens

4 - XTaKTHBIC AU3CIIbHBIC IBUTATCIIN OTIINYAOTCA HC TOJIBKO CTPOCHUCM KaMCpPbl CrOpaHust, HO
N KOJUYCCTBOM HUWIMHAPOB M HUX B3AUMHBIM PACIIOJOKCHHCM. HOHHTHO, YyTO 4yeM OOJIbIle
OUWJIMHAPOB, TCM MOIIHEC ABUIATCIIb U TCM OH 0oJIbpIIE 110 pasMcpam. Paznrnie BapUAHTLI
KOMIIOHOBKH IIO3BOJIAIOT YMCHBIIUTL €TI0 Fa6apI/ITBI. B 3aBucumocTtu oT PaCIIOJIOKCHUA
MUJIMHAPOB ABHUI'ATCIIN MOT'YT OBITh:

1. Paouoiu.

Bce mumuaapsl pacnosararorcss B psaA. Takas KOHCTPYKLUS ABUTATENEH camMas IPOCTas,
JETaJIUK HUM UMEIOT HECII0KHYI0 TEXHOJIOIHIO IIPOU3BOACTBA.

2. V- 0OpasHblll osuzameins.
[{unuHApEI B TaKOM JBUTATENE paccTaBieHbl B (popme OykBbl V, B IBYX IJIOCKOCTSX, TBYMS
psimamu o yriaom 60° mmm 90°. OGpasoBaBmImiics MEKIy HEMH Yrol — 3TO Yrojl pa3Baia.
[T1rocomM Takoro aBUTATENS SBJISETCS MOIIHOCTh. Ero rabaputhl MOTYT OBITh YMEHBIIEHBI 3a
CYET CMEILECHMS B pa3Bajl APYIrMX BAXKHBIX KOMIOHEHTOB. Ero nnuHa MeHblIe, a IIMpUHA
oonbie. Ho uM3-3a CIIOXKHOCTH TaKMX KOHCTPYKIIMM OBIBAE€T HEMPOCTO OMPENEIUTh LIEHTP HX
TSKECTH.

3. Onnoszumuuwie osuzameJiu (Mapxuposxa B).
OHU OTHOCUTEIHLHO YPAaBHOBEIIEHBI, /i1 YMEHBIIICHUSI BUOpAIIMKU BCE AJIEMEHTHI pacroJiaratoT
CUMMETPHUYHO. VX KOHCTPYKTUBHAs OCOOEHHOCTh — IEHTPAJIbHOE KPEIUICHUE Bajia Ha )KECTKOM
6110Ke. DTO TaK JKe BIMSET Ha CTEIeHb BHOpauuu. Yrou passaia cocrasisier 180°.
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4. Paono-cmeuieHnvle azpezamol (MAapKUPOBKHU VR).
JIaHHYIO KOMIIOHOBKY OT/IHYaeT Mamblii yrom passama (15°) V-oGpasmoro asurarens B
COAPYXECTBE C PSAHBIM AHAIOIOM. JTO MO3BOJSET YMEHBUIUTH PAa3MeEpbl MPOAOJIBHOTO U
nonepeyHoro arperaroB. MapkupoBka VR pacmmmdpoBbiBaeTcsi kak V — o0pas3ubiii, R —
PSATHBIM.

=

IIpakTHyeckoe 3ansitue Ne 2
Tema: «Oco0eHHOCTH KOHCTPYKIUMI coBpeMeHHBbIX W-00pa3HbIX ABUraTe/Iein»

Heanb 3ansaTus: «BrinoaHeHne 3aanuil 10 U3yYEHUIO 0COOCHHOCTEN yCTPOMCTBA
KOHCTpYKIH W-00pa3HbIX JBUTATEIICH)

Oolecnevyenne 3aHSITUSA: TIAKATHI, KAPTOTPAMMBbI, TaOJIUIIbI, ACHCTBYIOINIEE TEXHOJOTHUECKOE
obopyoBaHue.

W-o0pa3ubie ABUraTe/iu

VYerpoiictBo asurateneid VR u W12 u ux otaudust or MOTOopoB V-00pa3Hoit

KOMITOHOBKH
JIBUT'ATEJIb
5. W (unu 0y01b V) — obpasublil.
CampIit CJIIOKHBIN JIBUTATEIb. N3BecTeH JIBYyMs BUJaMH KOMIIOHOBKU.
1) Tpu psna, yroma pa3Baiia OOJBIION.

2) /e komrmoHoBKH VR. OHHM KOMITAaKTHBI, HECMOTPSI Ha OOJIBIIIOE KOJMYECTBO IIMJIMHJIPOB.

19



h 6. PammanpHblli  (3Be31000pa3Hblil) HOOPIIHEBOW aBHUrarenb. lMmeer

HeOOJIBIITON pasMCp UIMHBI C INIOTHBIM pPa3MCHICHUC HCCKOJIbBKHX INTYK IHUJIMHAPOB. Onu
pacnojiararoTCca BOKPYI' KOJICHYATOI'O Bajla padvaJIbHBIMHU J1ydaMHM C pPABHBIMHU YITIAMHU. Ee
OTJIIMYACT OT APYIUX HAJIMYUC KPHUBOIIHUIIHO-IHIATYHHOTI'O MCXAHHU3MaA. B ﬂaHHOﬁ KOHCTPYKIIMH
OJWH HNUWJIMHAP BBICTYIIACT IJIABHBIM, OCTAJIBHBIC — IIPHUICIIHBIC — KPCILITCA K IICPBOMY IIO

20



nepudepun. HemoctaTok: B COCTOSHUM TOKOS HIMXKHHME UMJIMHAPBI MOTYT IOCTpaaaTh OT
NpoTeKaHusl Macia. PEeKOMEHIYIOT 4O Hayaja 3amycka JBUrarelis MPOBEPUTh, UTO B HIKHUX
UUJIMHIpaX Macio OTCYTCTBYET. B MPOTMBHOM cilydyae BO3MOXHBI THAPOyAAp W TOJIOMKA.
UToOBl yBETWYUTH pa3Mep M MOIHOCTH JBUTATENS, JOCTATOYHO YIJIWHUTH KOJCHYATHIA Baj
o0pa3oBaHHEM HECKOJIBKUX PSI0B — 3BE3/I.

Heo06xoaumMocTh BMECTUTH B TECHOE MPOCTPAHCTBO YK€ CYIIECTBYIOIIUX MOJICNICH JIBUTATEIb
cOOJIBIIIMM KOJTUYECTBOM LIMJIMHIPOB 3aCTaBUIa UHKEHEPOB Kommnanuu Volkswagen ermie pa3
MIEPECMOTPETH OMBIT CTPOCHUS IBUTATEIICH, HAKOIIJICHHBIA €BPOIIEMCKAM aBTOIIPOMOM 3a
JIBaJUATHIA BEK. Pe3ysbTaT mpeB301Ies BCE 0KUAAHUS - ABUTATEIH PSIAHO-CMEIIICHHON
KOMITOHOBKH MOJIYYHJIUCh HEBEPOATHO KOMITAKTHBIMH.

Hcmopusa cozdanua

Eme B Hauane XX Beka komnanus Lancia 3agymanack 06 yMeHbIIIEHUH pa3MepoB V-
00pa3HBIXIBUTATEICH, YCTAaHABIMBABIINXCS HA MHOTHE aBTOMOOMJIN TOTO BpeMeHu. boiiee
KOMITaKTHBINA CUJIOBOM arperar Mmo3BOJIMI Obl YMEHBIIUTE Ta0APUTHI aBTOMOOUIISI M1 €T0 Maccy.
CrnenoBaTesibHO, YMEHBIIIWIIACH ObI €0 CTOMMOCTb, U YBEJIUYUIIACh ObI €0 MOIMYJISIPHOCTh Ha
peiake. Mmkenepam Lancia yganock co3nate V-00pas3HbIN ABUTATENb C PEKOPIHO

MaJIbIM YIJIOM pa3Bajia nuanHApoB — He Oosee 10-20 rpamycos.

B 1991 rony nemenxuit konuepH Volkswagen npencTaBuil HOBYIO CXEMY PacoJIOKEHUS

HWIMHAPOB — PSIAHO-CMEIICHHYIO

bonsioro pacpoCTpaHCHUA TaKOU arperat HeE 1oJy4uJl, HO UMCHHO OH
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IMOATOJIKHYJIIKOMIIAHHUTO Volkswagen K CO3JaHUIO ITPUHIUIINAJIBHO HOBOT'O MOTOPA.
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Heuzamens Volkswagen W12

Yepes kakoe-To Bpemst nHkeHepam Volkswagen npuiiuia B TOJIOBY HAES: «A 4TO €cliu
pacrnojIoKuTh /1Ba Hamux ABurarens VR Bmecte nox yrioM B 72 rpagyca U CBsI3aTh UX OOIIUM
KOJIEHBaJIOM?». Pe3ynpTaToM ctan 4y JoBUIIHBINA 12-numuHApoBbId MOHCTp. Camoe
YIUBUTEIBHOE, YTO BCIO €70 MOIIb YJAIOCh YMECTUTh B OJIOKE LIMJIMHAPOB, KOTOPHIH 110
rabapruTaM CONOCTABUM C OOBIYHBIM ABUTaresieM V6. BriepBbie OH ObLI ITPENCTABIIEH MTyOJINKE
B 2001 roay Ha KOHIENT-Kape, MOIYyUYMBILIEM IPOCTOE U He3aTeInBoOe uMs — W12.

JIBurarens 00beMoM 6 TUTPOB BEIAaBaI 0K010 600 11.C.

EI[I/IHCTBGHHBIM A0 CHUX ITOP BBIITYCKAIOIIUMCS aBTOMOOMIIEM C HOI[O6HBIM JABHUI'aTCIIEM

ocraercs Bugatti

He3zanonro 10 3TOro ero ucnbITalnu Ha MPOYHOCTH B 24-4aCOBOM TECTOBOM 3a€3/I€.
VolkswagenW12 Coupe npomuien 6ombie 7 000 kM co cpeaHeit ckopocThto moutu B 300 kM/u.
B nanbHeiiiem Takue IBUraTeNld yCTaHABIMBAINCH HA JIIOKCOBBIE CEPUMHBIE aBTOMOOUIIH
koHuepHa Volkswagen. Oka3anoch, YTO KOJIMYECTBO LHUIMHIAPOB B paMKaX KOMIIOHOBKH MOKET
MEHATHCS, IPUYEM, KaK B OOJIBIIIYIO, TAK U B MEHbIIYIO cTOpoHy. [losBuiics neurarens W8, a
BCJIE]l 32 HUM M HeBeposITHBIN W16, KoTOpbIM OcHacTuiu runepkap Bugatti Veyron.

[Ipu 3TOM caMa cyThb MOTOpPa OCTAETCs HEU3MEHHOM - 3TO Bee Te ke VR4/6/8. Pazuuua B
TOM,YTO ABUTATENIN 3TH Kak Obl "criapeHsl" BHyTpH o01iero 6moka. [TopiHu ycTaHOBIEHBI
IIOJT YTJIOM M CBSI3aHbI OJTHUM KOJICHBAJIOM.

HecMOTpst Ha OpUTHHAIBHOCTB UAEH MOCTENIEHHO M3-3a CJI0KHOCTU ITPOU3BOICTBA
VolkswagenoTka3zaicst OT IPOU3BOCTBA ABUTaTENIEl STOrO THIIA, U CEroHs "Ha KOHBelepe"
octaetcs nuib Bugatti.Bo3aMokHO, Bpemsi 7TOro MOTOpa €111€ HEe HACTaIo.

Hnrocor u munycolt W-00paznozo momopa

I'maBHoe mpeumytiecTBo ABuratess W12 nepen aHaJTOTHYHBIM 110 00beMY TPAJIUIIMOHHBIM V -
00pa3HuKOM Ha 12 MUIMHIPOB — KOMITAKTHOCTh. CamMoe 3a0aBHOE B TOM, UTO OH KOMITAaKTHEE
naxe npurarens V8. CylecTBeHHAs: 5dKOHOMHUS MMOKAIIOTHOTO MPOCTPAHCTBA aBTOMOOHIIS
MO3BOJISIET OCBOOOIUTH MECTO JIJIsl YCTAHOBKH PA3IUYHOTO JOMOJHUTEIBHOTO 000PY/I0BaHMUS,
OyIb TO TUAPOYCHIIUTEITN, KOMITPECCOPHI UK TypOUHBI. MOIITHOCTD U KPYTSIITUH MOMEHT
TaKOTO JBUTATENIsl TAK)KE MPEBBIIAIOT aHAJIOTUYHbBIC ITOKA3aTeN Y IBUTATEIeH KJIaCCUUYECKOTO
V-o0pasnoro tumna. 1 310 Bce He cunTas yaenieBIeHus IPOM3BOJICTBA 32 CUET SKOHOMUU
MaTepHalioB, HEOOXOIUMBIX Ha CO3JIaHME MaJICHBLKOTO JABUTaTeNs.boee mioTHoe
PacIoJIoKEeHUE ITUIUHIPOB TPeOyeT Cephe3HON MOACPHU3AIMKI CUCTEMBI OXJIAXEHHUS, B UTOTE
MPUXOJIUTCS] UHAUBUIYATbHO OXJIAXIATh KaXKIAbIA IIUJIUH]IP

TYT JKC KPOCTCA U €0 HEAOCTATOK. bonee niaotHOE PaCIOJIOKCHUC TUIIMHAPOB

23



TpeOyeTcepbe3HON MOJEPHU3ALNN CUCTEMBI OXJIAXKAEHMs. B nutore Bce cBOaUTCS K
TOMY, 4TO B
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NOJOOHBIX JBUTATENSAX MPUXOIUTCS MHANBUIYATBHO OXJIAXKIATh KK IUIHHID. Taxoke
UMEIOTCS OTIpe/ieNIeHHbIE TIPOOIEMBI ¢ OalaHCUPOBKON KOHCTPYKIIMHU, OO BUOpalny B HEH
3alIKaJIMBaIOT. DTy IpoOJieMy pelaroT yCTaHOBKOW OallaHCUPHBIX BAJIOB M UCIIOJIb30BAHUEM
TUIPOOIIOP.

W-00pa3Hnblii ABUraTe b — TUI ABUraTesst ¢ W-00pa3HbIM pacioioKEHUEM IIMIIUHIPOB.
OO6bryHO W 00pasHbIi ABUTATEINb MPEACTABISIET COOOM BUTATENH C 3 WU 4 psaaaMu
LUIMHAPOB PACTIOIOKEHHBIX CBEPXY MO YIJIOM MeHbIe 90 rpaaycoB 10 OTHOLIECHHUIO IPYT K
JpyTy, HaJl €AMHBIM KOJIEHYAaThIM BaJIOM. Takum 00pa3oM B OMEPEYHOM pa3pe3e JBUTATEID
HanoMuHaeT OykBy W. OTIMYUTENBbHON 0COOEHHOCTBIO JAHHOTO TUIIA IBUTATEINs SBIISETCS
KOMITAaKTHOCTH I10 CPABHEHUIO C JPYTMMU TUIIAMU JABUTATENICH UCIIOJIb3YEMBIMH B CEPUIHBIX
ABTOMOOWJISIX Y UMEIOLUMU CX0’KHE MOIIIHOCTHBIEXAPAKTEPUCTUKH.

CymecTByroT Takke W-00pa3HbIe IBUTATEIH C PSATHBIM PACIIONIOKEHUEM ITUITNHAPOB B
[IaXMAaTHOM TOPSIJIKE B KaXKJOM U3 IBYX CEKLUNA OJHOr0 O0Ka MHIUHAPOB. [Ipu sToM Kaxaas
U3 IByX cekiuit Takoro W-o0pasHoro asurareins umeet cBoro ['bBll u yron mexay muiuHapamu
(B oxHoit cexiuu) B 10-15 rpamycos, kak B 00biuHOM VR-00pasHom nBurarene. Pacctosnue
MEXKIY CEKIMSIMU B TAKOM JBUTaTene MeHble 90 rpaaycos.

W-O6p&3HI>I€ ABHUI'aTCJIN 34 BCIO UCTOPHUIO CBOCT'O CYIICCTBOBAHUA IIPUMCHAJINCH KaK
BaBTOMO6I/IJIHX, TaK U B aBHallU1M U B MOTOIIMKJIaX.

CpaBHEHHME: NIPY CpaBHEHUU |2-NUIUHAPOBOrO V-00pa3HOro ABUraTens v 12-1MInHIPOBOTO
W-00pa3Horo JIBUraTeIst ¢ OAMHAKOBLIM pa00YNM 00BEMOM CTAHOBHUTCSI OYEBHIHO UTO
MOCJIEAHUN 3HAYUTEIHHO KoMOakTHee. bosee Toro, 12-mummaapoBblii W-00pa3HbBIM ABUTaTEb
0OBIYHO KOMITIAKTHEE 8-IIMJIMHJIPOBOro V-00pa3HOI0 ABUTATEIs.

Ilpeuvywecmsa:

[IpeumymectBa W-00pa3HOi KOMIIOHOBKH 3aKJTIOYAIOTCS] B OTHOCUTEIHHOW KOMITAKTHOCTH
MIPUOJIMHAKOBBIX, a TIOPOW U OOJIBIITUX MOITHOCTHBIX XapaKTEPUCTUKAX, YEM Y APYTHX TUIIOB
nsuratenei. [Ipu 3ToM 0cBOOOIMBIIIEECS MECTO B TTOJIKATTOTHOM MTPOCTPAHCTBE MOKHO
UCIIOJIB30BATh /JI1 YCTAHOBKU JOMOJHUTEIBHOTO HABECHOTO 000PYIOBAHMS: THAPOYCHUITUTENS
pyJieBoro ynpasieHus, Komnpeccopa KoHAMIIMOHEpa, TYpOOHAarHeTaTeNs U Jp. )

bonee mioTHOE pacnoyioKeHUE WIMHIPOB OTHOCUTENIBHO APYT IPYyra NO3BOJSET COKOHOMUTh
MaTepHuabl IPU MPOU3BOJCTBE aBTOMOOUJIS.

Heoocmamku:

N3-3a 6osiee TIIOTHOTO PACTIONOKEHHS IUJIMHAPOB OTHOCUTEIBHO APYT Apyra W-o0pa3Hblil
JBUTATENb MOJBEPKEH Oosiee ObICTpOMYy HAOOPY TeMIIepaTypbl U COOTBETCTBEHHO OBICTPOMY
neperpeBy B ciydyae pabOThl B SKCTPEMAJIbHBIX PEKUMaX WM BbIXOJa U3 CTPOS OAHOTO U3
y3JI0B CUCTEMBI OXJaxKAeHUs. [3-3a 1aHHOI 0COOEHHOCTH COBPEMEHHBIE IBUrATENN UMEIOIINE
W-00pa3Hyt0 KOMIOHOBKY UMEIOT 00JIe€ Pa3BUTYIO U TEXHUYECKH CIOKHYIO CUCTEMY
OXJIQXK/ICHHSI, YEM JBUTATENIN APYTUX TUIIOB.

Hocumenu:

O Bugatti Veyron

[ Bugatti Chiron

[ Audi A8

O Volkswagen Passat
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O Volkswagen Phaeton
O Bentley Motors
[ HexoTopbie caMOnEThI BpeMEH BTOPOY MUPOBOU BOMHBI.

Xapakrepuctuku padouux npoueccos [IBC.

[Ipu ogrHAKOBOM YacTOTE BpAIICHUS KOJICHUATOTO Bajia B IBYXTAKTHBIX IBUTATEISAX pabOUmii
IIUKJI OCYILIECTBIISIETCS B /IBa pa3a ObIcTpee, a pabounii X0 COBEpIIaeTCs B ABa pasa yaiie, 4eM
B YETHIPEXTAKTHBIX. TE€OPETUUECKH MPU OJUHAKOBBIX pa3Mepax HUIMHIPA B OJHON U TOH e
4acTOTE BPAIECHHUS MOITHOCTh ABYXTaKTHOTO JIBUTATENS TOJKHA OBIThH B IBa pa3a OoJbliie
MOIIHOCTH YETHIPEXTAKTHOTO. B MeiCTBUTENFHOCTH YacTh X0/1a MOPIIHSA JBYXTAKTHOTO
JIBUTATENIS 3aTPAYUBACTCS Ha OCYIIECTBICHHE MIPOIECCOB BBIMTYyCKa U MPOYBKH, B CBSI3U C YEM
pabouunii 00beM €ro HUIUHAPOB UCIIONB3YETCs HE MOJHOCThIO. KpoMe TOro, 4acTh MOLTHOCTH
nsurarens (1o 10%) 3arpaunBaeTcs Ha IPUBOJ B IEHCTBUE IPOAYBOUYHOr0 Hacoca. [loaTomy
NPAKTUYECKU MOIIIHOCTD JIBYXTaKTHOI'O JABUTATENsI C yU€TOM PACCMOTPEHHBIX YCIOBUM
IpEBbIIAET MOIIHOCTh YEThIpEXTakTHOTO B 1,7—1,8 pa3za.

[IpeumyIiiecTBOM JBYXTAKTHOTO JBUTATENIS SBIACTCS TAK)Ke HAJIEKHBIN MyCcK. [[ByXTaKTHBIM
JIBUTATENh, ITyCKAETCS B XOJ MPH JIFOOOM MOJOKEHUH KOJICHUATOTO Bajla YK€ MPH YEThIpeX
[IWIMHIPAX, B TO BPEMsI KaK B YETBIPEXTAKTHBIX JIJISl 3TOTO TpedyeTcs He MeHee mmectu. [lpu
OJIMHAKOBOM YHCJI€ HMIMHIPOB U OJTHOM 1t TOH k€ 4acTOTe BpaIleHUs KOJEHYATOro Baja
JIBYXTaKTHBIN JBUTATEIb U3-3a YIBOEHHOT'O YUCIa pabo4nX X0/10B UMEET 00Jiee paBHOMEPHBIN
KPYTSIIUA MOMEHT.

[To KOHCTPYKIIMH IBYXTaKTHBIN JABUTATENb 3HAYUTEIHHO MPOIIE YETHIPEXTAKTHOTO,
0COOEHHOITPH KCIIOJIb30BAHUH IIENIEBOM CUCTEMBI TPOYBKH, KOTJ]a OTCYTCTBYIOT KJIallaHbl U
WX TIPUBO/IBI.

HepnocraTkaMu ABYXTaKTHOTO JBUTATENs IO CPABHEHHIO C YETHIPEXTAKTHBIM SIBJISIFOTCSI:
00J1eeOBICTPBIN U3HOC JeTajiel; OONBIINKI YIETbHBIA PacXo/l TOIJIMBA U MacJjia, YaCTUYHO
BBIHOCHMOTO B BBIXJIOITHOW KOJUIEKTOP; CJIOXKHOCTh OUYUCTKH IIMIIMHIPOB OT MPOIYKTOB
CTOPaHHUS U 3aPSAKU UX CBEKUM BO3IYXOM, TaK KaK IS 5TOTO OTBOJUTCS MEHEE OJHOTO X0/1a
nopmras. Kpome Toro, paboTta IByXTakTHOTO JBUTATENS COMTPOBOKIAETCS TIOBBIIIICHHBIM
IIyMOM, CO37aBaéMbIM MTPOAYBOYHBIM HACOCOM.

Bo Bpemst paboThI ABUTATENS Ta3bl, IEUCTBYSI Ha MOPIIEHB, IEPEMEIAOT €ro B IMINHIPE, B
pe3ynbTaTe uero copepiuaeTcs pabora. OHa paBHa cujie AaBJICHUS I'a30B Ha IUIOMIA (b IOPIIIHS,
YMHOXEHHOW Ha BEJIMYUHY €ro IepeMelieHus (Xoa MopIHs) 1 usmepsiercs B Jlx.

Pabota aBuraresns, copepiiaemas B €JUHHUILY BPEMEHH, HA3bIBAETCS €r0 MOIIIHOCTHIO.
PaznuyaroT vHAUKAaTOPHYIO U () (PEKTUBHYIO MOIIIHOCTh IBUTaTEIs.

Hnouxamopnas mownocms Ni — 310 paboTa, coBepiiaemMas ra3aMy BO BCEX MUIHHIPAX B
eIMHUILY BpeMeHH, n3mepsiercs B KBT. [lone3nas MoutHoCTh, ody4yaemasi Ha Bally JBUTATEINs U
nepeaBaemasi r(peOHOMY Bally WJIU DJICKTPOTEHEPATOPY, Ha3bIBaeTCs aghghexkmuasroti Ne.
D¢ddexTrBHAST MOIITHOCTH MEHBIIIE UHIUKATOPHOM:

Ne = Ni - Nuex ,

rie Nuvex — MOIIHOCTh MEXaHMYECKHUX TOTePh, 3aTpaurBacMasi Ha MPeoI0JICHIE TPCHHS,
IpUBEJICHUE B ICWCTBHE HABEIICHHBIX MEXaHU3MOB, 00€CTIeUNBAIOLINX PaOOTy ABUTATENS, U T.
.

Jl7is onpesiesieHns: COBEpUICHCTBA KOHCTPYKIIMM JIBUTATENS U I0JIM WHANKATOPHOU
MOIIHOCTH, UCTIOJIb3YEMOM JIJIsl COBEPILICHUS TIOJIE3HOM paboThI, CtyXUT Mexanudeckuu KI1J]
nm = Ne/ N mex .
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Mexannueckuii KITJ[ Bceria MeHbllle €AMHULIBI U [1J1 CYJIOBBIX JIBUTATENIC BHYTPEHHETO
cropanus coctaBisieT 0,7—0,95. On 3aBucHT OT crocoba cMa3ku, 00padOTKH, MPUTOHKH U
cOOpKH JIeTaneil u y3JI0B IBUTATENS, YCIOBUN AKCILTyaTalliy M yXO/a 32 HUM U T. 1.

Temnno, NoydeHHOE NpHU CrOPaHUU TOIUIMBA B LIJIMHAPE, PACXOIYETCS HA MOTyYCHUE
MIOJIC3HOM PabOTHI M HAa TIOTEPH, KOTOPBIe HEN30eKHBI Mpu padoTte aBuratens. KauecTBo
TEIUJIOMCIIOIB30BaHUs ONIPEACIISIIOT C MTOMOIIIBIO YPAaBHEHUS TEIJIOBOTO OajaHca:

q=ql +q2 +q3 +q4 +q5 ,

IJie ¢ — TEIUlo, BbACISIONIeeCs B IMIMHIpaX npu cropanuu 1 kr torumsa (g = 100%); g1 —
TEILIO0, 3aTpauyeHHOE Ha MOTyYeHHE MmoJie3Hou paboThl (gl = 32%); g2 — Tenso, yXOodIlee ¢
oTpaboTtaBmmmu razamu (g2 = 28%); g3 — Temo, OTAaBaeMoe oxjaxaaromen Boje (g3 =

30%); g4 — temnno, 3aTpavyuBaeMoOe Ha MPEO0JICHUE CHII TPEHUS MMOJIBUKHBIX YaCTEH
neuratens (g4 = 8%); g5— Temno, TepsaeMoe OT HETOTHOTHI CrOpaHus TOIUTMBA B IIMJIMHJIpaX U
T. . (g5 =2 %).

3/1ech TaHbl CPEJHUE 3HAYECHUS BEJIMYMH MOTEPH Teria. OHU MOTYT UBMEHATHCS B
3aBUCUMOCTHOT COBEPILIEHCTBA pabOUEro npouecca, TeXHUIECKOTO COCTOSTHUS JIBUTATEIIS U T.
q.

CoBepiiieHCTBO paboYero npoiecca oleHuBaeTcs urouxkamopuvim KI1/], KOTOpbId yYUTHIBAET
MOTEPH TEIJIa, YXOISIIETO ¢ 0TpabOTaBIIMMU Ta3aMH, YHOCUMOTO OXJIaXAaroliel BoIo! 1
MOTEPH OT HETIOJIHOTO CTOPaHUs TOIJIMBA B LIMJIMH]IPaX.
ni=(ql +q4)/q .
3HaveHus ni koaebmores B npeaenax 0,4—0,5.

OCHOBHBIM MOKa3aTeNIeM, MO3BOJISIONINMM OIIEHUBATH YKOHOMUYHOCTb PA0OTHI
JBUTATEIS, ABIsICTCS 9¢hhexmusnsiti K11/, yauThIBatONIHil BCE MOTEPHU B JABUTATEIIE,

BKJIIOYAsl U MEXAHUYECKHUE:
ne=gql/q, ne=ninm.
3HaueHMs ne JJIs JBUraTesieli BHyTPEHHETO cropaHus HaxoasTces B mpeaenax 0,3—0,43.
BaxxapIM mokazaTesneM SKOHOMUYHOCTH PAa0O0ThI IBUTATENS SIBISACTCA 2 Pexmusnblil yoeabHblll
pacxoo monausa ge.

On xapaktepusyeT noTpeOIeHUE TOIIUBA (B KI/4) Ha equHUIly 3((HEeKTUBHON MOIIHOCTH,
pa3BuBaeMoit aBuratesieM (Ha 1 kBT).

Ha BenuunHy yAenpHOTO pacxo/ia OTPUIIATEIbLHO BIUSIIOT TOHWKEHUE CTENEHU CXKATHS,
yXyJIeHue padoThl TOTUIMBHOM amaparypbl, MOBLIIIIEHUE OBICTPOXOIHOCTH JBUTATENS U T. 1.
Pabota nBurareneii ¢ HeOTPy3KOH UM C IEPETPY3KOi (BBIIIE MACTIOPTHON) COMTPOBOXKIACTCS
MOBBINICHUEM YACIIBHOTO PacXo/ia TOIJINBA,, YTO TOBOPUT O HEOOXOAMMOCTH IKCILTyaTaIlluu
JIBUTaTeliel MPpU HOMUHAJIBHBIX Harpy3Kax.

VY ienbHbIN pacxo/1 TOIJIMBA JIJIsi COBPEMEHHBIX CYJ0OBBIX TUXOXO/IHBIX JIBUTATENEC COCTaBIsET

150—180 r/xBT 4, mns 6sicTpoxoaasix — 170—220 r/xBT u.
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[TpuHun paGoThl JBUTATENS

[TpakTiyeckn  Bce  aBTOMOOWJIbHBIC  JIBUraTeld  paboTaloT 1o  4-TaKTHOMY
TEPMOJIMHAMHYECKOMY LUKy Miojiepa: BIYCK TOIUIMBHOM cMecH, ckaThe, pabouyuil xona, B
poliecce KOTOPOTO MPOU3BOJIUTCA CKUTAHME TOTUIMBHOM CMECH, M BBIITYCK OTPaOOTaBIIMX
ra3os.

JIBuraTenh COKUTaeT MOCTYIAIONIEe B HETO TOIUIMBO U MPeoOpaszyeT TEIIOBYIO SHEPTHIO
CrOpaHMs BO BpallaTeIbHOE JIBIXKEHUE KOJICHYATOrO BaJia; Jajiee BpallleHUE MepeacTcs Yepes
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TPAaHCMHUCCHIO HAa BEAYyIIHME Kojeca aBTOMOOWJIS, SIBISIOLIMECS AJIEMEHTOM XOJIOBOM 4YacTu
aBTOMOOUJIS.

B umnumHape mpoucXoAMT CropaHue TOIUIMBA U MpPeoOpa3oBaHHE TEIUIOBOM SHEPTUU B
MEXaHUYECKyI0 paboTy. s 3TOro B HWIMHApPE MMEETCS MOpIIEHb, KOTOPBIA MPH MOMOIIU
najgbla M IIAaTyHa CBA3aH C KoJeH4YaTbiM BajoMm (pucyHok 1.1). Ilopumienp nBmxercs B
UUJIMHAPE BO3BPATHO-NIOCTYIATEIBHO, a KOJIEHYATHIN BaJl BPAIIAE€TCS.

[TpeoOpa3oBanre ABMXKEHUS BBITOMHSAET KPUBOLIUITHO-IIATYHHBIM MeXaHU3M (pUCYHOK 1.2).
[Topmienb cBOOOAHO HAJET Ha MOPIIHEBOM Majel], OJHOBPEMEHHO 'MpoXonadiuil" uepes
BEPXHIOIO TOJIOBKY IIaTyHa. HWKHAS pa3peMHas TOJIOBKA IIaTyHAa OXBAaTbIBAE€T IICUKY
KOJIEHYATOro Bajla. Takyro MIECHKY HA3bpIBAIOT IIATYHHOW. OJTa MIEHKa CMEIIeHAa OTHOCUTEIBHO
JIPYruX LIEEK, Ha3bIBAEMbIX KOPEHHBIMH, HA HEKOTOpOE paccrosinue. Kopennsle n "maryHnas"
HIEWKH CBA3aHbl MEXAY COOOM MIACTUHAMHU MOYTH NPSAMOYToJibHOM (opMbl — mmekamu. Lllexn
BMECTE C KOPEHHBIMM WU IIAaTYHHOM IIEeHKONH o00pa3ytoT Kpuommui. KopeHHble Meikn
KOJICHYAaTOr0 Baja SIBJAIOTCS €r0 OChI0 M BpALIAlOTCA B MOJIIMIIHUKAX, PACHOJIOKCHHBIX B
kaprepe (ocHoBaHMM) HuiuMHApa. lllaTyHHas melka, kak Jro0as Touyka Ha 0001€e KoJeca,
BBIHY’KJIEHA BpAIaThCS OTHOCHTEJIBHO CBOEH OCH, OMHCHIBASI OKPYKHOCTb, PaIUyC KOTOPOM
Ha3bIBAETCS PAJMyCOM KPHUBOLIUIIA.

OCHOBHBIMH XapaKTEPUCTUKAMU JIO0OT0 ABUTATEINS SABISAIOTCS: pabouunii 00beM (B KyO. cM.),
MaKCHUMaJlbHasi MOILIHOCTh (B JI.C.), MAKCUMAJIbHBIA KPYTSIIUA MOMEHT Ha KOJIEHYaTOM Bally
(ompeaenseT cuily TATM Ha Kojecax), yAeIbHbI pacXxo/ TOIINBA.

JleTanpHO PacCMOTPUM LMKIIBI paboThl aBurarens. [Ipyu ABM)KEHHMH NOPIIHS OT HWXKHEH K
BEpXHEH MepTBOH TOuke (LMJIMHAP MO-MPEKHEMY H30JIMPOBAH OT BHEIIHEH cpeabl) pabouas
CMech CKMMAeTCsi M JaBIeHHe B LMIMHIpE Bo3pactaeT n0 8—I12 kr/cm® . Takoif mpomecc
HA3bIBACTCSI CXKATUEM - 3TO OJIMH M3 LUKJIOB paboThl ABurarens. [Ipu 3ToM KojeHYaThlil Bad
MOBEPHETCS €llle Ha MoJi-000poTa, uin Ha 180°.

Cykarast roproyasi CMECh TOTOBA K Cropasuto. 1103ToMy 10CTaTOUYHO B LWJIMHIPE BCIBIXHYTh
IIEKTPUYECKON HCKpE, KaK CMECh BOCILNIAMEHUTCS M HA4YHET BBIACNIATH ropsuue rassl. [log
JABJIEHUEM Ta30B MOPLIEHb BBIHYXJEH HAauaTh JABMKEHUE OT BEPXHEH K HIXKHEH MEpTBOM
Touke. OJHOBPEMEHHO C MOPUIHEM KOJEHYAThld BaJl MOBOPAYMBAETCS €IE Ha MOJO0 000poTa,
uin Ha 180°. Takoil mporecc Ha3bIBaeTCs pacliMpeHueM, win padouum xonaom. Ilpu stom
IpolLIecce ra3bl COBEPIIAIOT Pa0OTY, U 3a CYET UX SHEPIHH MOPIIEHb ABUKETCS MOCTYNATEIBHO,
a KOJIEHYaThlid Ball Bpamaercd. Jlasee mopuieHb NpoAOKAeT JBUTaThCA, MO YK€ OT HUKHEH K
BEpXHEH MEPTBOM TOYKE, a KOJEHYAThlM BaJl B YETBEPTHIM pa3 MOBOPAYMBAETCA Ha MOJI-
obopora, wmmu Ha 180". IwmmHap coobmaercs ¢ TpyOOmpoBOIOM, dYepe3 KOTOPbIH
BbIOPACBIBAIOTCS OTPA0OTABIIUE Ia3bl. DTOT MPOIECC UMEHYETCS BBIITYCKOM.

[Topmiens 4 pa3a mpomien MEpTBbIE TOUKH, WM MPOU3BEN yeThipe xoaa. KoyieHuarslid Bal
MOBEPHYJICS BOKPYT CBOEMl ocu 2 pasa (Bcero Ha 720°). 3a 3T0 BpeMsl B LWJIMHPE MOJIHOCTHIO
3aKOHYMJICS TaK Ha3bIBAEMBIN paOOYMi ITUKIL.

[Tpouecchl B HUIAMHAPE, CBSI3aHHBIE C IBM)KEHUEM IOPILIHSA M BPAIEHUEM KOJIEHYATOro Baja,
Ha3bIBAIOT TAaKTaMHU: BIyCKa, CXKaTus, pabodero xoia (WM pacHIMpeHHs) M BbIMycKa. TakT
pabouero xojia COBEpIIAETCS 3a CYET TEIJIOBOW SHEPIMM ra3oB, a TAKThl BIYCKa, CHKATHUS U
BBIIYCKA — 3@ CUET KHUHETUYECKOW HHEPruM MaxOBHMKA, KOTOPBIM YKPEIUIEH Ha KOHIE
KOJIEHYaTOIO BaJIa.

N3yuuB pa®oumii LMK OAHOUMIMHAPOBOTO JABHUIATENs, JIETKO MPEICTABUTh PA0OUM ITUKI
MHOTOUMIMHAPOBOTO. J[OMyCcTHM, ABUTATENh UMEET YEThIpE LMWIMHAPA, TOTAA YUCIO0 padoumnx
XOZI0B BO BCEX LMWJIMHApAX 3a pabouuil LUK JBUraTesss OyJeT paBHO TOXE YEThIpEM, a BO
BpemMsi pabouero xoJa B OJHOM IIWJIMHApPE B TpeX Jpyrux OYIOyT COBEPIIATHCS
BCIIOMOTI'aTEJIbHBIE TAKTHI.
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OuepenHOCTh PabOUMX XOJ0B U APYTUX TAKTOB B LMJIMHAPAX MOAYMHEHA CTPOTOMY HOPSAIKY
pa®oThl. Y YETHIPEXUMIMHIPOBBIX YETHIPEXTAKTHBIX JBHUTaTENCd MPUMEHSIOTCS CIEAYIOLINE
nopsaku pabotsl nuauHapoB: 1—2—4—3 u 1—3—4—2. Tlpu nopsiake paboter 1—2—4—3
pabounii UK ABUTATENS TTOKa3aH B Tabmuie 1.1.

Tabmuma 1.1 — Pabounit ks nBuraTess

[Toryo60poThI NS noBopoTal [MumHApE

KOJICHYaTOTO Baja KOJIEHYaToro Baja, rpag |1 2 3 4

1-i1 180 Bryck Brinyck  |Cxxatne  |[PaGoumii
X011

2-1 360 Cxarne |Bmyck PaGounii |[Belmyck

X0J1
3-i1 540 Pabounii |Cxxatue |Beimyck |Bmyck
X0
4-i1 720 Breimyck  [PaGounii  [Bmyck Cixatu
X011

IIpakTH4yeckoe 3ansitue Ne 3
Tema: «Oco0eHHOCTH KOHCTPYKIMIA COBPEMEHHBIX TPAHCMHUCCHI »

Leab 3aHATHSA: TPAKTUYECKOE O3HAKOMIICHUE C OCOOEHHOCTSIMU KOHCTPYKIIUH MEXaHUYECKHUX
TPaHCMUCCHUHN aBTOMOOUIIEH

OO6ecneuenne 3aHATHUSI: IUIAKaThl, KAPTOIPAMMBI, TAOJIMIIBI, JCHCTBYIOIIEE TEXHOJIOTHUECKOE
obopymoBaHUe.

MexanuyecKue TPAHCMHUCCHH

Haubonwiiee  pacmpocTpaHeHWe  Ha  COBPEMEHHBIX  aBTOMOOWJISIX — MOJIy4uJia
MEXaHUYecKas TPaHCMHUCCHUS, KOTopas BKJIIOYAaeT B ceOsd cLeIJieHue, KOpoOKy mepenad,
KapJaHHYI0 Mepefavy, pa3gaToyHyr0 KOpoOKy (y MHOTONPUBOIHBIX aBTOMOOWUJIEH), TJIaBHYIO
nepenavy, nuddepeHunan u moy -

e

Tpu mociaeaHUX dIEMEHTa Ha aBTOMOOMJISAX KIIACCHYECKOH KOMITIOHOBKH OOBEIMHSIOT B OJUH
arperar, Ha3bIBa€MbIil BEAYILIUM MOCTOM.

OCHOBHBIMM TIPEUMYIIECTBAMUA MEXAHUYECKON TPAHCMHUCCUU SIBISIOTCS IPOCTOTA
KOHCTPYKIIMM W HHU3Kasg CTOMMOCTb, BbICOKME KIIJI u HamexHOCTh, HETOCTaTKaMu —
CTYIIEHYaTOE PEryJUpOBaHUE KPYTAUIETO0 MOMEHTa M  CJIOXKHOCTh KOMIIOHOBKM Ha
MHOTOITPUBOHBIX aBTOMOOHIISX.
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MexaHuueckas TPaHCMHUCCUA MOKCT OBITh BBINIOJHEHA IIO0 pas3siINdHbIM CXCMaM B
3aBUCUMOCTH OT Ha3HaA4YCHUA aBTOMO6I/IJ'I$I, PacCIoJIOKCHU Ha HEM ABUIAaTClId W BCAYIINX

KOJICC.
MexaHu4deckas TPpaHCMHUCCHS JICTKOBOI'O aBTOMOOMJIS KJIAaCCHYCCKOM
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KOMIOHOBKH (KosecHas popmyna — 44 2) nokazana 1.B
Ha puC. TaKOU
TPAHCMUCCUU OOBIYHO HCIOJIB3YIOT
olI-
HOJIMCKOBOE CLIETIJIEHUE C
LEHTPAJIbHON
nuapparMeHHO MPYKUHOM, UMEIoIIee
17}
MEXaHUYECKUH WM TUIPaBINYECKU
17§
MPUBOJI, YETHIPEXHUITN
MATUCTYIIEHYATYIO
MOJIHOCTBIO CHHXPOHHU3UPOBAHHYIO
TpeX-
BaJIbHYIO KOPOOKY mepenad,
KapJaHHYIO
CXeMaTPaHCMHUCCHH nepesady ¢ KapJlaHHbIMU HIapHUPAMU
HeE-
JIETKOBOTO aBTOMOOWJIS PaBHBIX YTJIOBBIX CKOPOCTEH,
OJIMHAPHYIO
KJIACCUYECKOU TUIOUJIHYIO TJIaBHYIO Mepeavy,
KOMITOHOBKH CUMMET-

(xonecHast popmyna —4Y  puuHbIi KOHUYECKUN nudepeHiman
U

HOJTypa3rpyKeHHbIE MOIYOCH. TpaHCMUCCUU TPY30BBIX aBTOMOOUIIEH €

3aIHUM BEIYLIUM MOCTOM
UMEIOT aHAJIOTMYHbIe arperatbl. OAHAKO ¢ yBEIMYEHHEM MacChl aBTOMOOUIISE MEHSIIOTCS CXEMBbI
Y XapaKTEPUCTUKHU arperaToB: BMECTO OJTHOAMCKOBBIX IPUMEHSIOT IBYXJUCKOBBIE CLEIIIEHUS C
TUJIPaBIMYECKUM WJIM THJIPOITHEBMATUYECKUM MPHUBOJOM C YCUJIIUTENIEM, KOPOOKHU rmepenay —
TpeXBaJIbHbIE, MOJHOCThIO CHHXPOHU3UPOBAHHBIE, MHOTOCTYIIEHUAThIE C YHCIIOM Iepeaayd oT 8
no 24. MHoroctyneHuarasi KOpoOka nepeaad oOpasyercsi MOCeI0BaTeIbHbBIM COEIUHEHUEM
OCHOBHOM Y€ThIPEX—
,JIATH—,IIIECTUCTYNIEHYaTON KOPOOKH mepedady U JONOJHUTEIbHOTOABYX—,TPEXCTYIIEHYATOrO
peaykropa. Mcronb3yroTcs [BOWHBIE LEHTPAJIBHBIE W PA3HECEHHbIE TIJIABHBIE II€peadH,
0JIOKMpYyeMbIe MEXKOJIECHBIE UG (DEepEeHITaIBI U MOJTHOCTHIO PA3TPyKEHHBIE MTOTYOCH.

Tpancmuccun aBTOMOOMIIEH NEpeIHENPUBOIHON KOMIIOHOBKH (KojecHas popmyna — 24
4) IpUMEHSIOTCA Ha JIETKOBBIX aBTOMOOWJISIX M MHUKpoaBToOycax. B »Tom cinyudae cxema u
KOHCTPYKLUSI TPAHCMHUCCHUU OII-
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Puc.

// //’/d/ Vs
//// //////m// %

Puc 2

PEAEISIIOTCS PACTIOI0KEHUEM IBUTATENS — TPOJOJIbHBIM MM MOMEPEYHBIM
Tpancmuccum nepeIHEeNpPUBOIHBIX aBTOMOOWIEH C NPOAOJIBHBIM PACHOJOKEHUEM

nsuratenss (puc. 2, a) Mpolle M MMEIT MEHBUIYI0 CTOMMOCTh NPH HUCIHOJIb30BaHUU
JBYXBaJIbHBIX KOPOOOK IMepesay, HOITOMY TPEXBaJIbHbIE

2. (Cxema TpaHCMHUCCHM JIETKOBOTO aBTOMOOWJISI IEpEeIHENPUBOIHON
KOMITOHOBKH (2Y 4):a— ¢ TpOoI0JIbHBIM PACIIOIOKEHUEM CHIIOBOTO 0JIOKA,
0— C momnepeyHbIM PACIIONIOKEHUEM CHUIIOBOTO OJI0Ka
KOpOOKHM Tepenad MmpuMeHstoTes: peako. KopoOku mepenad MoiMHOCThIO CUMHXPOHU3HPOBAHBI.
Ha BemomoMm Baixy KOpoOKM niepeady yCTAHABIMBACTCS KOHMYECKas Beaylllas IIECTEpHs
IaBHOM nepenauu. [IpuBoa Benymux KoJieC OCYIIECTBIIECTCS HE IOJNyOCAMH, a KapAaHHBIMU
nepegayaMy ¢ MIapHUPAMU PaBHBIX YTIIOBBIX ckopocTel (puc. 3).
Tpancmuccust aBTOMOOUIIS IEpEAHETIPUBOIHON KOMITOHOBKHU

CIPOAOJIBHBIM PACIIOJIOKEHUEM CHIIOBOTO OsoKa: 1 — cremieHue, 2 — Bajl NIpUBOJA KOPOOKH

nepeaay, 3 —kopoOka nepejad, 4 — rJiaBHas rnepejaaya

JllnHa BHTATEIS B CXEME C €0 IMPOJIOJIBHBIM PACIIOIOKEHUEM HE JIMMUTHPYETCS, TO3TOMY
TaKy¥o

CXeMy MMEIOT MPEHMYIIECTBEHHO aBTOMOOWIIM C ABUTaTeISIMH OOJBIIOrO pabouero oobema.
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Kpome TOro, Ha ocHoBe 0a30BOro aBTOMOOWJISA C MPOIOJIBHBIM PACIOJIOKEHHUEM JIBUTATEIs
MOTYT OBITh BBIIIOJHEHBI MOM(UKALIMY ¢ IPUBOJOM Ha BCE KOJIEca.
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Puc. 5. Tpancmuccus aBTOMOOWIISI, pacIoJIOKEHHAs! B OT/IETLHOM
kaptepe: 1 — kopoOka nepenay, 2 — riiaBHas nepeaaya

Jlns aToMoOuIiei 0co00 Majioro ¥ Majoro KJiacCOB MCHOJIb3YeTCs TJIaBHBIM 00pa3om
KOMITOHOBKa
C TIOTIEPEYHBIM PaCIoNIOKeHHEeM aBurarens (puc. 2, 6). [Ipu aTom TpaHcMHCCHSI MOXET UMETh
JIBa KOHCTPYKTHUBHBIX HCIIOJHEHUS: C pa3MelleHneM B Kaprepe jaBuratens (puc. 4) u ¢
pa3MelIeHrueM B OTACIIBHOM KapTepe (puc. S).
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Puc. 4. Tpancmuccusi aBTOMOOUJIS, paCTIOIOKEHHAs B KapTepe IBUTaTeIs:
1- cuernenue, 2 — MOMOTHUTENBHBIC 3y0UaThie Kojieca, 3 — KopoOka mepenad, 4 — riiaBHas mepenaya
B mepBom ciydae pocturaercs OoJblIas KOMMIAKTHOCTh CHUJIOBOTO OJIOKa, OJHAKO
KOHCTPYKIUSI TOJIy4aeTcsl JOCTATOYHO CJIOXKHOM, PEMOHTHBIE pabOThl 3aTpPy/IHEHbI, a W3-
3aBBICOKOTO  PACIIOJOKEHUSl  JBHUrareiii  BO3MOXKHO  YXYIICHHE  a’pOJUHAMHYECKUX
XapaKTEPUCTUK aBTOMOOUJIS.
Bonee ynoOHO, B TOM 4HCIIe U C TOYKH 3pEeHUS YHU(DUKAIIUY, paciioiarath

RE=F === = P = =N
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TPAaHCMHUCCHIO B OTIEIBLHOM KapTepe. B 3ToM ciyyae MOMEHT Ha BEAyIIMil Bajdl KOPOOKH
nepeaad mepeaaeTcsl HEMOCPEACTBEHHO €O CIEIUIeHHs (Korja BEAYNIMHA Ball PACTOJIOKEH
COOCHO C KOJICHYaThIM BajiOM JBUTATEls) WM Yepe3 JOMOJHUTEIbHBIN psii 3y0UaThIX KOJec.
[IpuMeHsIIOTCSI TOTHOCTHIO CUHXPOHU3UPOBAHHBIC, JBYXBajbHble KOpoOku mepenay. [lpu
MIOTICPEYHOM PACIIONIOKEHUHN JABUTATEIS TJIaBHAs Tepeaada MpeAcTaBIseT co00i mpsMo3yoyio,
KOCO3yOYI0 UJTU IIEBPOHHYIO 3y0UaTyto rnepeaayvy.

Tpancmuccun aBToMOOUIIEH 33 THEMOTOPHON KOMIIOHOBKH 1O KOMIIOHOBOYHBIM CXEMaM

OJIM3KH K TPAHCMHUCCHAM IICPCAHCIIPUBOAHBIX aBTOMOOMJIEH.

TpancMuccu ~ MHOTONPHUBOJHBIX ~ aBTOMOOWJIEM ~ MOXKHO — pa3feiuTh  Ha  JIBE
CPYIIBL:

HETOJIHOMIPUBO/IHBIE U TIOJTHOTPUBOTHBIE.

HenonnonpuBoansie aBToMo0mmu (kojiecHast popmyna — 64 4, 84 4) uMeroT BeayIyro
TEJIEXKKY, COCTOSIIYI0 U3 JIBYX BEIyIIUX MOCTOB. MOCTBI MOTYT WMETh HWHIAMBHUIYaJIbHBIN
npuBoj (puc. 6, a), TMOO MPOMEKYTOUHBIH MOCT MOXET OBbITh BBIMOJIHEH MPOXOIHBIM (puC. 0,
0).

OCHOBHOE MPEUMYIIECTBO CXEMbI C MHAWBUAYAIbHBIM NpUBOAOM MOCTOB (KpA3-257)—
BBICOKAsI CTETNICHb MX YHU(PUKAINK, HEJOCTAaTKAaMU SBJISETCS OOJBIIOE KOTMYECTBO KapaaHHBIX
COWICHEHUH W HEOOXOJMMOCTh YCTaHOBKHM OTAEIBHOTO arperata — pa3fgaTOdHONW KOPOOKH.
PaznaTounas kopoOka — arperaT Oosiee CIOXHBIM U TSXKEIbIM, YeM y3es ACJCHUS MOIIHOCTH
(muddepennman) Mexay MOCTaMH B TPAHCMUCCHM C MPOXOJHBIM MPOMEKYTOUHBIM
mocTtoM(KamA3-5320).IToaToMy KOHCTPYKIHS TPAHCMUCCUM C Pa3ieIbHBIM MPUBOJIOM MOCTOB
UMeEeT OOJIBIIYI0O METANIOEMKOCTh, TpebyeT OoJiblliero oObeMa padoT MO TEXHHUYECKOMY
00CITyKUBaHUIO.

I'mapomexaHuvyeckre TPAHCMHUCCUN

[IpumeHeHrne Ha aBTOMOOWISIX THIPOMEXaAaHWYECKUX TPAHCMHUCCHM, B KOTOPBHIE BMECTO
CLICTUICHUS] UKOPOOKH Mepead BXOAUT rUapoMexaHndeckas nepeaada (ruaporpanchopmarop,
00BbEIMHEHHBIA ¢ MEXaHUYECKOU
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Puc. 8. Cxema TpaHcMHUCCHU MOTHONPUBOAHOTO aBTOMOOMIIs (8 8): a, 6 — MOcTOBas; B, T —
O6opToBas.

POMEXAaHNYECKYIO TPUBOAUT K YXYAUIEHHUIO JIMYEHUIO PACX0/1a TOILJIMBA.

CTYNEHYaTOM KOpOOKOW mepenay), MO3BOJSET OCYIIECTBUTH OECCTyNEHYaTOe HW3MEHEHHE
KPYTAILIEr0 MOMEHTA, YBEJIMYUTh CPOK CIIYKObI IBUTATENS U TPAHCMUCCUH, YMEHBIIUTh YUCIIO
CTYNEHEN MEeXaHMYEeCKOW KOpOOKM Nepelnay, YMEHBIIWTh YacTOTYy MEpPEKIIoUeHHus Mepeaad,
HOBBICUTh MPOXOAUMOCTh aBTOMOOWIISI U YIy4-IIUTHErO0 KOM-(popTa-0eabHoCcTh.OgHAKO 10
CPaBHEHUI0O C MEXaHWYECKUMH TPAHCMHUCCHSIMU, THJIPOMEXaHMYECKHe o00ianamT Ooiee
CJI0KHOW KOHCTPYKIHEH, MOBBILIEHHON MacCOM U CTOMMOCTBIO. 3aMeHa MEXaHHYECKONTpaHC-
MHUCCUWHA TU]I-

JTUHAMHUKU aBTOMOOWJISL U yBe-

Brpancmuccnsix ¢ ruapoOMEXaHUYECKOM Iepenadeld KpyTSIIMid MOMEHT NEepefnaeTcs OT
JIBUTATENIs HAHACOCHOE JIOMACTHOE KOJIECO THUAPOTpaHc(hopMaTopa HEOCPEACTBEHHO WU, MIPU
HEO0OXOIMMOCTH, Yepe3 OMOJIHUTENbHBIN COrIACYIOMUNA PEAYKTOP.

BkauecTtBe MexaHMuecKOW KOpPOOKM Tiepefad B TUIPOMEXAaHMYECKUX —Iepefadax
IPUMEHSIOTCS  IUIAHETapHbIE W BAJBHBIE  CTYIIEHYATble PEAYKTOPBI, IO3BOJISIOLINE
OCYIIECTBJISITh  MPOLIECC MEPEeKIIOUeHUs Irepenady 0e3 pa3pbiBa IMOTOKA MOUIHOCTH.
MexaHnueckass 4acTb TPAHCMUCCHM OT TMAPOMEXAHUYECKOW MEPENadYd 0 BEAYLIUX KOJEC
UJSHTHYHA 3TOH )K€ YaCTH MEXaHUYECKOW TpaHCMHUCCHH. BBIOOp €€ CXeMBbl OnpeaeisieTCs TEMHU
&Ke cOOOpaKEHUSMH, UYTO U B CIIyyae MEXaHUUYECKOW YaCTH TPAHCMHCCHHU.

37



0

Puc. 9. Cxema ruipooObeMHOM TPAHCMHUCCUU: @ — MOHOOJIOUHAs, O — C pa3IebHBIM
PacnoIOKEHUEMTUPOATPETATOB

I'uapoodobeMHbIe TPAHCMHUCCHH

['mnpooObeMHaAsT M AIEKTPOMEXaHUYECKAss TPAHCMHCCHH SIBJISTFOTCS CICIHAIBHBIMUA H
MPUMEHSIOTCSI HA aBTOMOOWJISIX B TEX CIIydasX, KOTJa MO KOMIUIEKCY KOHCTPYKTHBHBIX WU
AKCIUTyaTaI[MOHHBIX CBOMCTB MEXaHWUYECKas W THAPOMEXaHWYECKash TPAHCMHUCCHH HE MOTYT
ObITh MpUMEHEHbI. Takue mepenayv, Kak TUApoMexaHudeckas W (PUKIMOHHASA, SBISIIOTCS
OeccTynmeHYaThIMH, TO €CTh OOCCHEYMBAIOT IIJJABHOE M HENPEPHIBHOE HM3MCHEHHE
nepeaTOYHOr0 YUCiia TPAHCMUCCUU aBTOMOOUIIS.

I'uapooObeMHass TpaHCMHUCCHST COCTOMT M3 THUAPOOOBEMHBIX MpeoOpazoBaTeneil —
TUAPOHACOCA, MPUBOAMMOTO OT JBUTATENIs aBTOMOOWIISI W THUAPOMOTOpa (TUIPOMOTOPOB).
['unponacoc mpeoOpa3yeT MEXaHHUUECKYI0 SHEPTHIO B THAPOCTATUYECKUN HAMOp JKUJKOCTH, a
TUIPOMOTOP — DHEPTUI0 HAMOpa >KUJIKOCTH B MEXaHMYECKYIO0 dHEpruro. ['mapoHacoc cBsizaH ¢
TUAPOMOTOPOM (THAPOMOTOpaMH) TPyOOIPOBOJAMHU BBICOKOTO JaBiieHUs. Bcs rumpocucrema
SBIIICTCSI  3aMKHYTOW. B Kpyr [OHMpKyIsSmud  BKIIOYEH  THAPOHACOC  TOJIUTKH,
MOJJICP>KUBAIOIINKA B BO3BPATHOW TUIAPOJIUHUU H30BITOUHOE JaBlieHWE (IJI1 HMCKITIOYCHUS
MyJIbCAIIMK U Pa3pbiBa CTPYH paboUeii )KUTKOCTH).

B 3aBHCHMOCTH OT pacmoiOKEHHsI THAPOATrpPEraToB, WX THUIA W YHCJIA BO3MOXKHBI JBE
MPUHITUITHATBHBIE CXEMBI TUAPOOOBEMHON TPAHCMHUCCUHU
(puc. 9).

[Tpu moHOOGMOUHOM cxeme (puc. 9, a) THAPOHACOC W TUAPOMOTOP OOBEAUHEHBI B OJIUH
omok. ['maponepenaya BeIMOMHSAET (GYHKIMM CIETUICHUS W KOpoOKu mepenad. TpancMmuccuw,
BBIIOJIHEHHBIE TI0 3ToMl cxeme, uMeroT Hu3kuid KIIJI ¥ JumeHsl KOMIIOHOBOYHBIX
PEUMYIIECTB.

B napyroit cxeme (puc. 9, 6) rumpoarperaThl pacmoJIOkKEHBI paznenabHo. ['uaponacoc

COEIMHEH C JIBUTaTesieM, TUIPOMOTOPHI — ¢ KoJiecamu. [ uapo-
MOTOPBI MOTYT yCTaHABIMBATHCA KaK BHE KoJieca, TaK W BCTPAMBATHCS B HETO (THAPOMOTOP—
kojieca). Takass cxemMa ymoOHa Uil KOMIIOHOBKH. [lpu pa3nenbHOM — pacroyioKEHHUH
TUAPOArperaToB MOXKET OBITh MCIIOH30BAHO HECKOJBKO THUIPOHACOCOB, KAXKIBIH M3 KOTOPHIX
MUTAET TUIPOMOTOPHI OOpTa

NI OT,Z[CJIBHOﬁ I'pyiiibl MOCTOB. Takue TPaHCMHUCCHUHU O6JIa,Z[aIOT MOBBIIIICHHOM HaAC)KHOCTHBIO,
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4YTO 00YCJIOBJICHO NapaJlIeIbHONU pab0TOM rUIpoarperaToB v ruAPOJIMHHMN.

Kak yxe Obu1o ckazaHo, arperaTbl 0OBEMHOTO THAPONPHUBOJA HECAMOPETYIHUPYEMBIE.
Ecnu runpoarperar no cBoeil KOHCTPYKIIMU MOTEHUUATIBLHO PETYIUPYEMBIH, TO A1 U3MEHEHUS
MOMEHTa, IEpeIaBaeMoro 4yepe3 ruapornepeaady, Heo0X0 MM BHEIITHUNA PETYIIATOP.

Heperynupyemble ruapoarperatbl, MUMEIOIIHUE MOCTOSHHYIO MOAady MNpU MOCTOSHHOU
YIJOBOM CKOPOCTH IPUBOJHOTO Bajla, HPUMEHSIOTCS B KAdyeCTBE BCIOMOTraTEIbHOIO
THAPOTNPUBOJIA, HCIIOJIB3YEMOTO BPEMEHHO, HAmpUMeEp MJis MpUBOAA KOJEeC MpuIlena MpH
JBIKEHUU B TSDKEIIBIX TIOPOKHBIX
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ycioBusx. Takoil mpuBOoA HOCUT Ha3BaHue 'ruaposain’. Heperynupyemble ruapoarperaTsl
IPOLIE 110 KOHCTPYKIMU U UMEIOT MEHBIIIYI0 CTOUMOCTh 110 CPABHEHHUIO C PETYIUPYEMBIMH.

[lomaya perynupyeMbIX arperaToB MOMKET M3MEHSTbCS IPU IOCTOSHHOW YIJIOBOM
CKOPOCTH MPHUBOJHOTO Bajla B 3aBHCHUMOCTH OT BO3JIEHCTBHUS peryistopa. B aBTomMoOmisx,
UMEIOIINX TUAPOOOBEMHYIO TPAHCMHCCHUIO, MPUHLHUIIMATBHO BO3MOXKHO PETyJIHpOBAaTh Kak
T'HJIPOHACOC, TaK U THJIPOMOTOPBI.

Bo03MOHBI TpY BapuaHTa peryJupoBaHus THAPOArPEraToB, 00pa3yroluX ruaporepeaayy.

1. IIpy DOCTOSIHHBIX YacTOTE BpAILEHUS MNPUBOJHOTO Bajla TMApOHAacoca W padoueM
o0beMe TUAPOMOTOpa U3MEHATh pabounii o0beM ruapoHacocal. Takoil BapuaHT HaumOoJee
IPOCTO 00ECIEYUTh KOHCTPYKTHBHO; IPH 3TOM JIOCTHTAeTCsl TUIEPOOIMUYECKOE H3MEHEHHE
MOMEHTAa Ha BajJy JBUTaTeNsl. OTO MO3BOJIAET,BO-NIEPBBIX,ITIABHO TPOraTbCsi C MecCTa U
Pa3roHATh aBTOMOOMIIb, U,BO-BTOPBIX,IIOJIyYUTh UJCAIBHYIO TATOBYIO XapaKTEPUCTHUKY.

2. Ilpu NOCTOSHHBIX YacTOTE BpalleHUs MPUBOJHOIO Baja TUApPOHAcoca U padoyem
o0beMe TruapoHacoca U3MEHATh pabounii o0BeM rugpomoropa. B sTtomM ciydae He
oOecrieunBaeTcsl IUIABHOCTh TPOTAHUS ABTOMOOWIISI C MecTa; K TOMY JK€ CHHXPOHHO
PEryJIMpOBaTh TUAPOMOTOPBI, ECIIM UX HECKOJIBKO, IOBOJIBHO CIIOKHO.

3. Ilpu mocTostHHON YacTOTe BpallleHUs MPUBOJHOTO Bajla THAPOHACOCA MU3MEHATh pabouuii
0o0BeM ruapoHacoca u rugpomoropa. Ilpumenenne tako-

1 PabGounit o0beM ruipoarperara — nojiada ruJjpoHacoca i pacxoj padouei

KUIKOCTUTHAPOMOTOPOM 34 OJJUH 060DOT IIPUBOJHOI'O BaJia.
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ro BapHaHTa HMMEET CMBICI NPHU MOCIEAOBATEIBHOM PEryJIMpOBAHUM padouux O0OBEMOB
runpoarperatoB. [lpu Tporanuu aBTOMOOMIII C MECTa M B Hayalle €ro pa3roHa HeoOXOJUMO
U3MEHATh pabouuii 00BEM THUIPOHACOCA OT MHUHUMAIBHOTO /10 MaKCUMAaJIbHOTO, a 00beM
TUAPOMOTOPOB MOJIEPKUBATh MAKCUMAJIBHO BO3MOXHBIM. 3aT€M HU3MEHATh padouuii 00beM
TUAPOMOTOPOB O MHUHHUMAJIBHOTO. B 3TOM cilydae paciimpsieTcsi IHUana3oH peryJnpOBaHUs
ruApooOBEMHON Tepefaun U oOecrevynBaeTcsl IJIABHOCTh TPOTaHWs aBTOMOOWISI C MecCTa,
OJIHAKO HE YCTPAHSIETCS CI0KHOCTh CHUCTEMBI YIIPABIICHUS.

I'unpooObeMHas mepeaada, TOMUMO OECCTYNEHYATOr0 W3MEHEHUs MEepPEeAaToyHOro 4yucia
MEXAyABUTATENIEM U BEIYIIMMH KOJIECAMU, UMEET CJIEIYIOLIUE JOCTOMHCTBA!

1) ynoOCTBO KOMIIOHOBKH TPAHCMUCCUM M aBTOMOOWJISI B LIEJIOM (TUIPOMOTOPHI

MO>KHOPACIIOJIOKUTh HEMOCPEICTBEHHO B KOJIECAX, UCKIIOYUB MPOMEKYTOUHbBIE

MEXaHUYECKUE 3JIEMEHTBITPAHCMHUCCHH), B TOM YHCJI€ TPAHCIOPTHOT'O CPEJICTBA C AKTUBHBIMU
MPUIIETHBIMU 3BEHbSIMU; 2)PEBEPCUBHOCTH M BO3MOKHOCTb MOITYUYEHUSI OJJMHAKOBBIX CKOPO-
CTel Al IBMKEHMsI BIIEpE]l U Ha3aJl (Tak Kak TMIpoarperaTsl ABISIOTCS OOpaTUMBIMHUZ, TO JIJIS
PEBEPCUPOBAHMS JOCTATOYHO C MOMOUIBIO PACIPENEIUTENS TOMEHITh MECTAMHU HAIOPHYIO U
BO3BPATHYIO THAPOJMHHUM); PEBEPCUBHOCTh TaKXKE TMO3BOJIAET A((PEKTUBHO HCHOIB30BAThH

TUpOArperaTsl 1Jisi TOPMOKEHHUS Ha 3aTSHKHBIX CITYCKaX;
3) IIAPOKHUM JUANa30H MepeaaTOYHbIX YHCET;

4) BO3MOXHOCTH JIJTUTEIbHONW U YCTOMYMBOM pabOThI MO HArpy3KOH MpU ABUKEHUU
C MaJIOM CKOPOCTBIO B TSIKEJBIX JOPOKHBIX YCIOBUSIX;
5) yBeJIMYEeHHE Ccpoka ciryk0bl mepBuaHoro JIBC (M3-3a0TCYTCTBUS KECTKOU CBSI3U

MEK]ly ABUTATEIEM U KOJIECAMH CHUKAIOTCS JMHAMUYECKUE HArPy3KH );
6) IpPOCTOTa YINpPaBIEHUS U JIETKOCTh €ro aBToMartu3aiuu. OCHOBHBIMH MPUYUHAMH,
MPENSATCTBYOUIMMHUILIMPOKOMY ITPUMEHE-
HUIO TUAPOOOBEMHBIX TPAHCMHUCCUI HA aBTOMOOMJISIX, SIBIISTFOTCSI:
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1) BBICOKass CTOUMOCTh ruapoarperarTos, O6yCJ'IOBJ'I€HHa}I BBICOKNMMU Tpe6OBaHI/I$IMI/I K

TOYHOCTHHM3TOTOBJICHUS UX JICTAJICH;
2)00JblIe pa3Mepbl U Macca Ha €IMHMILY Iepe/laBaeMON MOIITHOCTH;

3)OTHOCUTENBHO MAaJIbIi CPOK CIIY>KObI THIPOArperaToB, BCIEICTBUE BBICOKUX PabOUMX
JABJICHUM U HU3KOM HAJIEKHOCTU YIUIOTHEHUM.
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1 OOpaTUMOCTh — BOBMOKHOCTB padOThI TUApOArperaTa Kak B KauecTBe
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JJIeKTPOMEeXaHHYeCKHe TPAHCMUCCUH

DJIEKTPOMEXAHUYECKAs] TPAHCMHUCCHS COCTOMT M3 DJIIEKTPUYECKOM M MEXAaHUYECKOU
nepenady. B Takux TpaHCMHCCHSX SJEKTpUUYECKas SHEPIus BbIpadaThIBAETCS TE€HEPATOPOM,
NPUBOAMMBIM OT nepBUYHOro /IBC. DieKTpOMEXaHUYECKHE TPAHCMUCCHM BBIOJHSIOTCS IO

JIBYM CX€MaM: ITpyHIoBO-
ro ¥ UHAUBUAYAJIBHOTO IPUBO/Ia BEIYIIINX KOJIEC.
Cxema rpynnoBoro
pUBOJA
(puc. 10, a) ananmoru4Ha
MOHO-
0JI0YHOM rUAPOOOBEMHOMN
cxeme
TPAHCMHUCCUU — KPYTSIIUI
MOMEHT
OT OJIHOT'O 3JIEKTPOJIBUraTENs
ne-
penaercs K BeAyLIUM Kojecam
qe-
pe3 KapJJaHHYIO U TJIaBHYIO
nepe-
nauu, nuddepeHial v mojyocH.
CoOTBETCTBEHHO, CXeMa

WH-
JTUBUTyaJIbHOTO TIPUBO/IA
BEIYIINX
Cxema koJiec (puc. 10, 6) mogobHa
DIIEKTPOMEXAHUIECKOU cxeme
TPAaHCMHCCHHU: C pa3ZiebHBIM  PACIHOJIOKEHUEM

TUAPOArperaToB B rupo00bEMHON
a — C TPYIIIOBBIM IIPUBOJIOM .
TPAHCMHCCUU — KPYTSIINI MOMEHT

BEIYIIUX KOJIEC,
Ha KaXJ10€ KOJIeco epeaaeTcs OT
0 — ¢ UHIUBHUIYaTIbHBIM
MIPUBOJIOM OTAEIBHOIO JIEKTPOJABUTATENS Ye-

BECIAYIIMX KOJIEC
42



pe3 MexaHndeckyro nepeaady. Ko-
JI€CO, DJEKTPOJBHUTATEh W JPYTHe y371bl (KOJECHBIA PEAYKTOp, MOMIIAITHUKH, DJIEMEHTHI
MOJIBECKH, MEXaHUYECKUH TOPMO3 C COOTBETCTBYIOUIMM MPHUBOIOM) KOHCTPYKTHBHO
O00OBEIUHSIOTCS B OJMH arperaTt — 3JIEKTPOMOTOP— Kojeco. Kpome BbIenepeuncieHHoTo,
KOHCTPYKITUSL SJICKTPOMOTOP—KOJIECAMOKET BKIIFOYATh: MEXaHU3M TEPEKIIOUYCHUS Tepeaad B
JIBYXCTYTEHYATBIXJIEKTPOMOTOP—KOJIECaX,MEXaHN3M  CICIUICHHSI  —  BIJICKTPOMOTOP—
KOJIECAXIEePHUOANIECKOTO ICUCTBUS U IPYTHE DIIEMECHTHI.

B mHacrosiee BpeMs MPUMEHSIOTCS AJIEKTPOMEXaHUYCCKHE TPAHCMHUCCUU TMOCTOSTHHOTO
(benA3— 549,-7519)unepemenno—tnoctossaHoro(benA3-75211)roka. IlpunnunuansHo 00€
TPAaHCMHCCHUW  OJWHAKOBBI, OJHAKO B JJIGKTPUYCCKYID YacTh DJIEKTPOMEXaHHUIECKOH
TPAHCMHCCUU TI€PE-MEHHO— TMOCTOSIHHOTOTOKA BXOJUT BBITIPSIMHUTEND (B TaKMX TPAHCMHCCHUIX
UCTIONB3YIOTCS TeHepaTophl  TNEPEeMEHHOTO  ToKa).  [lepcmekTMBHO  TpUMEHEHHe
DJIEKTPOMEXAHUYECKMX TPAHCMUCCUH  TIEPEeMEHHOTO TOKa, TaK KaK dJICKTPOMAIIHHBI
IllgpeMeHHOI‘O TOKa (JIEKTPOABUTATENIN U TEHEPATOPhI) 001a-
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JAI0T CPABHUTEIILHO HEOONBIIMMH pa3MepaMu U Maccoil. [IpuMeneHune 31eKTpoMexaHnyecKux
TPAHCMHUCCUN NEPEMEHHOTO TOKA OTPAHUYMBAETCS CIOKHOCTBE) CUCTEMBI PETYJIMPOBAHUS IS
MOJTyYeHUs JOCTATOYHO OOJIBIIOTO AUAna30Ha U3MEHEHUS TATOBOTO MOMEHTA.

CxeMa ¢ MHAMBUAYAJIBHBIM IPUBOAOM, MPHUMEHSEMas HA KapbEePHBIX aBTOCAMOCBAJIAX
cemerictBa benA3, conepxut: nepBuunbiii JIBC; coeqMHEHHBIN ¢ HUM Yepe3 yIpyryro Mypry
TATOBBIA TEHEPATOP; TATOBBIE DJIEKTPOJABUIATENIN, PACIOJIOKEHHBIE B 3JIEKTPOMOTOP—
KOJIECAaX;BCIIOMOTATENIbHBIE ~ AJEKTPUYECKUE  MallMHbl W anmaparypy  YIpPaBIICHHS,
pEeryJaupoBaHusl U KOHTPOJIA, oOpasyrolue OJI0K BO30YXKIACHHs TATOBOTO T'eHepaTopa U OJIOK
IIyCKOPETyJINPYIOLIEH anmnapaTypsl.

CuiioByr0 1ienb TPAHCMHUCCHUU TNPENCTaBIsIeT cO00Ml cHucTeMa "TSArOBbI IeHepaTop —
TATOBBIE SJICKTPOABUraTenn'". DIEeKTpUUecKas 4acTb TPAHCMHUCCHH MOKET paboTaTh B JIBYX
pexuMax: TATOBOM KU TOPMO3HOM (B pEeXUME 3JIEKTPOJAMHAMHYECKOTO TOpPMOXeHus). [is
TpaHchopMaly KPyTSAIMIETO MOMEHTa W JUIsl TOJY4YeHHUs] TpeOyeMbIX TSITOBOM M TOPMO3HOM
XapaKTEPUCTUK JJIEKTPOIIPUBOJ UMEET CUCTEMY aBTOMATUYECKOIO PEryJIMPOBAHUA TATOBOIO U
TOPMO3HOTO PEXKUMOB padOThl TpaHCMHUCCUHM. [l 3alMThl 3JIEKTPUYECKUX LEeNed OT
IEPErPy30K M IIOBPEKIACHUW CIYy’KaT 3alIUTHBIE LEMH, KOTOPHIE OTPAaHUYMBAKOT TaKXKE
MaKCHMaJIbHYIO CKOPOCTb JABM)KEHUS aBTOMOOMIISL.

DNEeKTpUYECKUE MAIlMHbI, YIPABJISIOWAs U PEeryvpyomias amnmnapartypa o0beMHEHbI B
0O0IIIYI0 JIEKTPUYECKYIO CXEMY, paboTa KOTOPOU 00eCIeunBaeT:
1) BBIOOp HaNpaBJICHUS U PEXKUMA IBHOKCHHUS;

2)IIOJTHOE HWCIONb30BAaHUE MAKCUMAJIbHOM MOLIHOCTH JIBUraTedsl M CTaOMJIBHYIO €ro
paboTy npu U3MEHEHUU CONPOTUBIICHUS JIBUKEHUIO;
3)peryaMpoBaHHE UCIIONb3YEMOM MOLIHOCTH TATOBOTO T€HEPATOPA;
4)OrpaHMYEeHUE MaKCUMaIbHOM CKOPOCTH JIBUKEHUSI aBTOMOOWIIS,

5)orpaHUYeHNE MAaKCUMAIIbHBIX 3JIEKTPUYECKUX HArpy30K B TPAaHCMUCCHUU W 3aIUTY
ANEKTPUUECKUXIIENIEN OT MOBPEKICHHUS.

[Ipu paGote B TATOBOM pEXUME TATOBBIE DJCKTPOJBUTATEIN MOIKIIOUEHBI K TATOBOMY
reHeparopy. B oOMOTKy BO30yXI€HHsI TATCOBOrO T'€HEpaTtopa OT TeHeparopa BO30yaAMTENs
nojaercs Tok. Ha kjemMmax TsIroBOro reHeparopa MosiBISETCS HAMpPSHKEHUE, U YEPE3 CUIIOBYIO
LEIb TPOXOJIUT TOK.

BrsaroBoMm pexume mnpeaycMoOTpeHa paboTa TATOBBIX AJIEKTPOJBUTATENCH C TMOJHBIM
nosieM (MOJHBIM MArHUTHBIM MOTOKOM) M ocjiabjieHueM moJsi. BxitodeHue ocnabieHust moJs

(l)zymeCTBHHCTCH JIMHEMHBIMU KOHTAKTO-

paMu, CBS3aHHBIMHM C JIMHEHHBIM KOHTPOJUIEPOM, KOTOPBIM, B CBOIO OYEpEe]b, UMEET CBS3b C
NEAATBIO YIPABIEHUS MOJa4yell TOMINBA.

[Ipu yMeHbLIEHUU TOPOXKHOTO CONPOTUBIEHUS KOHTAKTOPbI CpadaThIBAIOT, LIYHTUPYS
nocJjieoBaTeIbHbIe OOMOTKM BO30YKAEHMS TATOBBIX 3yekTpoasuratenei. [lpu stom uepes
OOMOTKM MPOTEKAaeT MEHBUIMM TOK, U MarHUTHOE IO0JI€, CO3/1aBa€MO€ IOCJe0BaTEeIbHBIMU
oOMoTKkamu, yMmeHbliaeTcs. Ha BTopoil crynmeHu ocnabnenuss nois (Mpu AalibHEHIIeM
YMEHBILIEHUHU JOPOXKHOTO CONMPOTHUBIICHUS) KOHTAKTOPHI PEBEPCUPYIOT HE3aBUCUMbBIE OOMOTKH
BO30Y)KJICHUSI; MarHUTHbIE IOTOKH, CO3/1aBa€Mbl€ MOCJIEIOBATEIbHBIMU W HE3aBUCHUMbBIMU
0oOMOTKaMu BO30YKJIEHUS, HANpPaBIIAIOTCSA BCTPEYHO APYr JPYry, 4eM JOCTUraeTcst Oosee
riry0okoe ocnalieHne MarHUTHOTO MOTOKA.

[Ipu yBenuueHUN JOPOKHOTO CONPOTUBIIEHUS NEPEKIIOYEHNE KOHTAKTOPOB MPOUCXOIUT
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B 00paTHOM HOpSKE.

W3MeHeHre HampaBieHUs JBWKEHHS aBTOMOOWIS OCYILECTBIISETCS PEBEPCOPOM,
U3MEHSIOIIMM HalpaBleHUE TOKa B 0OMOTKaX BO30YKIEHUS TATOBBIX AJIEKTPOIBUTATEIEH.

B pexxume 371eKTpOJMHAMUYECKOTO TOPMOXKEHUS BKJIFOUAIOTCS TOPMO3HBIE KOHTAKTOPBI.
TsroBble 37€KTpOABUTaTENN PAOOTAIOT B TEHEPATOPHOM PEKUME M OTAAIOT BHIPaOaThIBAEMYIO
JJIEKTPUYECKYIO HHEPTUI0 B TOPMO3HBIE PE3UCTOPHI, TJ€ OHA MPEBpaIlaeTCid B TEIUIOBYIO H
paccenBaetcs B aTMocgepe.

PerynupoBanue TOPMO3HOTO pEKUMa OCYIIECTBIISETCS B 3aBUCUMOCTH OT IOJIOKCHHS
TOPMO3HOTO KOHTPOJUIEPA, CBSI3aHHOTO C TOPMO3HOH menanbio. Ha mepBoii cTymneHu TATOBbIE
3JIEKTPOJIBUTATENIM MOJIYYaroT BO30YXKIE€HHE OT HE3aBHCUMBIX 00MOTOK. Ha BTOpoil crymeHu
HOJIKJTFOYAOTCS

45



MOCJIeIOBATEIHbHBIC OOMOTKH; BO30YKIEHUE TATOBBIX AJICKTPOIBUTATENECH, a CJICI0BATEIHHO, 1
TOPMO3HOMMOMEHT, CO3/1aBaA€MbIii UMH, YBEJIUUHBACTCSI.
OCHOBHBIMU MPEUMYIIECTBAMHU AJIEKTPOMEXAHUUECKON TPAHCMUCCUHU SBIISIFOTCS:
1) OeccTyneHYaToeperyaupoBaHue KPYTSIIET0 MOMEHTa U BO3MOXKHOCTh
aBTOMAaTHU3allMU yIIPaBJICHUS;
2)noBbilieHUe pecypca nepsudyHoro JIBC B pe3ynbrare OTCYyTCTBUSI TUHAMUYECKHUX
Harpy3oK,nepe1aBaeMbIX 4epe3 KECTKYIO CBA3b ITPU MEXaHUUECKON TPAaHCMUCCUH;

3)CBOOOIHBIN BBIOOP KOJIECHOW (POPMYIIBI U MPOCTOTA 001l KOMIIOHOBKHA aBTOMOOMIIS;
15

4)TOBBIIIICHUE MPOXOJAUMOCTA aBTOMOOMJIEH UM aBTOIMOE3/I0B BCJIECACTBUE YBEIWYCHUS
qyucia
BEIYLIUX KOJIEC U HENPEPHIBHOTO U3MEHEHUS KPYTSAILIETO MOMEHTA;

5)BO3MOKHOCTh HCHOJB30BAHMS TATOBBIX 3JEKTPOJBUIATENIEH B KAadyeCTBE TOPMO3a—
3aMeUTUTENSITPU TOPMOKEHUH Ha 3aTSDKHBIX CITyCKax;

6)BO3MOXKHOCTh pE€ajM3aldd OJHUM 3JIEKTPOMOTOP—KOJIECOMOOIBIION MOIIHOCTH U
MEHbIas0011as Macca TpPaHCMHUCCHHU TpU Tiepenaydn MoiHoctu 6osee700—-800kBT;

7)BO3MOKHOCTh CHIKEHHUSI YPOBHS T0J1 casioHa (Jiy1st maccaxupckux ATC) u ynydiienue
pacmpenesieHdss MacChl aBTOMOOWJS MO MOCTaMm, 3a CYET ONTHMAJIbHOIO PAaCHOJIOKEHHS
3JIEKTPOMOTOP— KOJIEC(/1J1s1 aBTOCAaMOCBAJIOB).

Hapsiny ¢ 3TUMH NOJOXUTENbHBIMU OCOOCHHOCTSIMU 3JIEKTpOIlepeaadye MNpPUCYIIH
3HAYUTEIbHBIE HEIOCTATKH, OTPAHUYUBAIOIINE €€ TPUMEHEHHE:

1)0obIIast Macca ¥ pa3Mepbl AIEKTPOMAILMH U TPAHCMUCCUU B LIETIOM, JIJISl aBTOMOOUIIER
C JIBUTATENIIMH OTHOCUTEIIBHO HEOOJIBIION MOLTHOCTH;

2)cpaBHUTENbHO HM3KWK KIIJ[, 4TO BegeT K CHMIKEHUIO TOIUIMBHOM SKOHOMHUYHOCTHU;

3)He0OXOAMMOCTh TMPUMEHEHUSI JOPOTOCTOSIIIMX MaTepuaioB (aJIOMUHUS, ME[H,

cepebpa, 30710Ta),
YTO BJEYET 3a Cco0OMl  yJOpoKaHUE
M3TOTOBJICHUS; 4)0omnbl1ue
HEIMOAPECCOPEHHBIE MACCHI.

Takum oOpa3zoM, oOIIMMHU HEIOCTaTKaMU OECCTyNEeHYaThIX Tepeaad, Mo CPaBHEHUIO CO
CTyNEHYaTbIMU MEXaHUYECKUMU TPAHCMUCCHUSIMU, SIBJISIFOTCS  CIIOKHOCTh KOHCTPYKIIHH,
TPOMO3AKOCTb, OOJIBIIINE MEXaHUYECKHE MOoTepu. [103TOMYy MEepCHeKTUBHON MOXKHO CUUTATh
JUIIb Ty OECCTYNEHYaTyro nepenady, cTouMocTh, pa3mepbl U KIIJl koTopoi, nunis HEMHOTO
YCTYMalT TOW YacTH MEXaHWYECKOW TPAHCMHUCCUHU, KOTOPYIO 3aMeHsieT OeccryneHdaTas
nepenayva.

W3 Bcex TUMOB OeccTyneHuaThIX nepeaady Hanbosee upoKoe

pPacpOCTPAHEHUETIONYUHIIN TOJIBKO CAaMOPETYJIHPYEMbIE
TUAPOAMHAMUYECKHUE TIEpeIauu, YCTPOMUCTBO U paboTa KOTOPHIX
nmoaApoOHO paccMmaTpuBatoTcs B TeMe "KopoOku mepenayu".

IIpakTnueckoe 3ansaTue 4
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX TPAHCMUCCH I

Hear 3ansitusi:  [lpakTuyeckoe  O3HAKOMJIEHME C  OCOOEHHOCTSIMHM  KOHCTPYKLIMU
aBTOMATUYECKUX TPAHCMHUCCUN MOJHOMPUBOAHBIX aBTOMOOUJICH
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O0ecnevyeHue 3aHATHA: TUIAKATHI, KAPTOTPAMMBbI, TaOJIHIIBI, JEHCTBYIOIIEE TEXHOIOTHUECKOE
obopynoBaHue.

IMosiHONMpUBOAHAN CcHCTEMa € aBTOMATHYECKHUM MOJKJIHYEHHEM.

3ayacTyro, B TOJOOHBIX TPAHCMHUCCHUSX AaBTOMOOWIIS TOCTOSIHHO

BEIYLUIMMHU BBICTYNIa€T NEpeaHss KOJIeCHas TMapa, MEXIy OCSIMH

ycTaHOBIIeHa  BUCKoMy(dTa  wian  ¢GpukiuoHHas  MmMydra ¢
3NIEKTpoOyIpaBieHneM BMmecTo auddepennnana. BsskoctHas wmydra

(BuckOMy(]Ta) OCYLIECTBIISICT NIepeAayy KpyTALIIEro MOMEHTA MpH
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pa3HBIX CKOPOCTSAX BpallleHUsl YacTeil ee KOopIyca ¢ MOMOIIbI0 TPEHUS
MEXIy JUCKaMH KPEeMHUHOPTaHUYeCKOH KHUIKOCThIO0. Buckomydra
MOJKET YCTaHaBIMBaThCA B Kopmyce auddepeHunanra mas ero
aBTOOJIOKMPOBKM WJIM MOHTHUPOBATbCSI MEXAy OcsiMU. DpHUKIMOHHBIE
MYy(THI BBIOJHSAIOT MIepeiady KPYTALIEro MOMEHTa Oiaronapsi TpEHUIO
B MPOILIECCE CXKATHS MAKeTa TUCKOB.

Pa3Hble BUJIBI CUCTEM MOJHOTO MPUBOJIa UMEIOT, KaK MPaBUIIO, Pa3HOE
npeaHazHaueHue. Bmecre ¢ TeM MOKHO BBIJICIUTH CIAEAYIONIME TPEUMYIIIECTBA TAHHBIX
CUCTEM, ONpeaeNsone 00JacTh UX IPUMEHEHNUSA:

: 3(1)(1)CKTI/IBHO€ HCIIOJIBb30BaAHHMC MOIITHOCTH ABUI'aTCIIA,
s Jydnaas yrpaBJIAICMOCTb U KypCOBasd YCTOﬁqHBOCTB Ha CKOJIb3KOM ITOKPBLITUH,

* IHOBBIIONCHHAA ITPOXOANMOCTD aBTOMOOMJISL.

OcHogHble cOCMaBHbLE I1eMEHNLbL mpancmuccuu
[lonubIl IIPpUBOA IIOAPA3YMEBACT IICPCaAYy KPYTAIICIO MOMCHTA OT CHUJIOBOI'O arperara

HaKoJieca 00enx OCCﬁ, 6J1ar0ﬂap;1 4EMY U IMOBBIIIACTCA IIPOXOAUMOCTD IIO I'PA3H.

OcHOBHasi KOHCTPYKTUBHAsI 0COOCHHOCTD MPUBOJA 3TOT0 TUIA NIEPE APYTUMU (TepeTHUH,
3aJIHAI) — HAJM4KUE B TPAHCMUCCUHU JOTOJIHUTENBHOTO y3J1a — pa3AaToyHoi KopoOku. MimeHnHo
3TOT y3€Jl U 00ECIIeUnBaET PACIPENEICHUE BPAIEHHsI 110 IBYM OCSM aBTO, JI€Nasl BELyILUMU
BCE KoJIeca.

B nenom 3ta TPaHCMHUCCHA aBTO COCTOUT U3:

CIICTUICHUS;
KOPOOKM MEepEeKITIOUCHUS TTepeaad;
pa3laTOYHON KOPOOKH;
MIPUBOJIHBIX BAJIOB;

IJIaBHOU Nepeaadyn 000X MOCTOB;

I e O e O B B N

nuddepeHnanos.
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[suratenb

\f ‘ PazpaTtouHas kopobKa KapaaHHbii Ban

MydTa nonHoro npusoaa

Kopobka nepenay y
OubdepeHuman nepeaHen ocu

HGCMOTpH Ha MUCITIOJBb30BaHUC OAHHUX M TCX KE COCTABJIAIOIINX, Bapnaunﬁ u
KOHCTPYKTI/IBHBIXI/ICHOJIHGHI/II\/’I TPAaHCMUCCHUH — MHOIKCCTBO.

I(oncmgzwcmuenbte U IKcnjiyamauuoHHbvle 0cobeHHocmu
Crour OTMCTUTDB, YTO HAa MHOTUX aBTO IIPUBOA HA BCC KOJICCA OCYIICCTBIIACTCA HC BCCraa.

ToecTb, Benyliel MOCTOSIHHO SIBJISIETCSI TOJIBKO OJIHA OCh, BTOPAsl K€ MOJIKII0YAETCA TOIbKO
NPUHAA00HOCTH, PUYEM JICTIATHCA OTO MOXKET KaK B aBTOMaTHYECKOM PEKUME, TaK U
BpyuHyto. Ho ecTh 1 Bapualuu TpaHCMUCCUH, Y KOTOPOW OTKIIFOUEHUE OCH HE
OCYIIECTBIISIETCA.

Tpancmuccuu ¢ KoHCTpyKLUeH, o0ecrieunBaroliel nepeaady BpalleHus Ha Bce KoJieca,
UCIOJIB3YIOTCS Ha aBTO KaK C MOINEPEYHON YCTAHOBKOM CHJIOBOIO arperara, Tak 1 ¢
npoJ0JIbHOM. ITpr 3TOM KOMITOHOBKA MPEAOIPEACIIAET, KaKas U3 BEAYILINX OCEl
(GYHKIIMOHUPYET NOCTOSIHHO (MCKJIIOUEHUE — MMOCTOSIHHBIN MOJIHBIN PUBOL).
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Cucrema, obecrieunBaroiasi IpuBOJI Ha Bce KoJjieca MoxkeT padborats kak ¢ MKIIII, tak u
CITr0001 aBTOMAaTUYECKOW KOPOOKOM mepeaad.

Y cTpolCTBO aBTOMATHUECKON KOPOOKH Iepeaay

[TpunIMTT pabOTHI CHCTEMBI JOCTATOYHO MIPOCT: OT MOTOPA BPAIICHHE TTepeaacTCs Ha
KIIII,koTopas obecrieunBaeT M3MEHEHHE TTepeaTOYHBIX yucea. OT KopoOku nepeaayd
BpallleHHE TOCTYIIAeT Ha pa3aaTKy, KOTopas mepepacipeeiseT ero Ha JIBe OcH. A najnee
y>Ke TI0 KapJlaHHBIM BaJlaM BpalllcHue TepeaeTcs Ha IIaBHbIC TTepeiadn.
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Ho Bblinie onucana o011as KOHIENIMS CUCTEMBI ITOJIHOTO NPUBOAA. KOHCTPYKTUBHO ke
TPAHCMUCCHUS MOXKET OTJIMYATBCSA. TaK, Kak MPaBUiIO, HA aBTO C IONEPEYHBIM PACIIOJIOKEHUEM
B KOHCTpYKUMIO KIIII otHOBpeMEHHO BXOAAT M IIaBHAs nepeaada NepesHero MocTa, u
paszarka.

A BOT B aBTO C ABUI'aTCIICM, YCTAHOBJICHHBIM IIPOAOJIBHO, pa3AdTKa U I'NIaBHAA IICpCaada
HGpGIIHGﬁ OCH — OTACJIIBHBIC 3JICMCHTBI, H BPAIICHUC HAa HUX IIOCTYIIACT 34 CUCT IIPUBOAHBIX
BaJIOB.

Cy1uiecTByerT eliie psiJl KOHCTPYKTUBHBIX OCOOEHHOCTEN, KOTOPBIE HAIIPSIMYIO BIUSIIOT Ha
IPOXOIMMOCTH aBTO. B mepByto odepeb ATo KacaeTcs pa3naToqHON KOPOOKH. B MOTHOIIEHHBIX
BHEJIOPOKHHUKAX Y ATOTO y3J1a 0053aTeNIbHO MMEETCS TTOHIKAIOIIAs epeadya, Kotopas B
KpOCCOBEpax €CTh JAJIEKO HE BCEra.
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A4 Iws/aZWwv 114 UllvMUt}Ull\leU‘ L\d AVV LI DG DJ1rx1/71 Py Hll\i}\tlvt}\.}lf”llwlul. ANUJIX1L IVV LI D 1v. 1 1D »
pa3HBIM. Y OJTHUX aBTO MPUCYTCTBYET MEKOCEBOM A dhepeHIua, BXOASAIIHNA B YCTPOUCTBO
pazaatku. biarogapst 3ToMy 3J€MEHTY OCYIIECTBISECTCS] BO3MOKHOCTh M3MEHECHHUS
COOTHOIIICHHE PACTIPEICICHUs] MOMEHTA BPaIllEHUsI MEXAY OCSIMHU B 3aBUCUMOCTH OT YCJIOBUM
JBIKCHUS. B HEKOTOPBIX aBTO )11 YBEIMUECHUS TTPOXOJUMOCTH TAK)KE MPETyCMaTPUBACTCS
0JI0OKMpOBKa TOr0 auddepeHirana, mocie 3aaelCTBOBAHUS KOTOPOTO pacipeieicHue
BpAaIllEHUsI IO MOCTaM JIeJIaeTCsl B CTPOTro 3a/iaHHbIX Tponopiusax (60/40 umu 50/50).

Ho mexoceBoro nuddepeninana B KOHCTPYKITUU CUCTEMBI MOXKET U HE ObITh. A BOT
MeXKoJecHbIe AuddepeHInabl, ycTaHaBINBAaEMbIC Ha TJIABHBIX Mepeavyax, IPUCYTCTBYIOT Ha
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BCC€X aBTO, HO HC Ha BCCX UMCHOTCA UX 6J'IOKI/Ip0BKI/I. DTO TOXKE CKa3bIBACTCS HA XOAOBBIX
Ka4dycCTBax.

Paznuyarorcs TakKe U MEXaHW3MBbl yIPaBIEHUs IIPUBOAOM. B 0HUX aBTO Bce AenaeTcs
B AaBTOMAaTUYECKOM pEXUME, y JPyTHX JUIsi 3TOr0 BOJIMTENIEM 3aJCHCTBYIOTCS
AIEKTPOHHBIECUCTEMBI, Y TPETHUX — MOAKIIIOUEHUE TTOJIHOCTBIO PYYHOE, MEXaHUUYECKOE.

B O6HICM, MOJIHBIN IIPUBOI, HCHOHLBY@MLIﬁ Ha aBTO, CUCTCMA HC TaKasd YK U IIPOCTAA, KaK
HN3HAYAJIbHO KAXKCTCA, XOTA IIPUHIIAII €TO (bYHKHI/IOHHpOBaHI/IH Ha BCCX aBTO OJJMHAKOB.

CaMBbIMH U3BECTHBIMU SIBIISTFOTCS CUCTEMBI:

4Matic ot Mercedes;

Quattro ot Audi;

xDrive or BMW;

4motion koHuepHa Volkswagen;
ATTESA y Nissan;

VTM-4 xomnannu Honda;

1 All wheel control pa3zpa6oTka Mitsubishi.

I O O N A I ey A

Buobt npugoda, ucnonivzyemole Ha agmo
Ha aBpToMoOMIISAX HAIIIM IPUMEHEHKE TPU BHUJIA MOJHOTO MPUBO/IA, OTIIMYAIOITUECS MEXKTY

c000i KaK KOHCTPYKTHUBHO, TaK ¥ IO 0COOEHHOCTSIM PabOThI:

1. TIoCTOSIHHBIN ITOJHBIN ITPUBOJ
2. C aBTOMaTHYECKH MOJKIIOYAEMbIM MOCTOM
3. C noaxao4YeHueM BPYyUYHYIO

DTO OCHOBHBIE U CAMbIE PACTIPOCTPAHEHHbBIE BAPUAHTHI.
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MpuBoA NOAKIOYAEMBIA BPYYHYHO ABTOMaTUUECKN NoAKNYaemMbld  [1OCTOAHHE
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IMocTosTHHBINA NIPUBOA

[TocTostHHBIN MONHBIN TPUBOA (MeXAyHapoaHoe obo3HaueHue — «full timey), moxanyii,
€IMHCTBEHHAs CHCTEMa, KOTOpast UCIIOIh3YETCs HE TOJIBKO Ha KPOCCOBEPAX M BHEAOPOKHHUKAX,
a Tak)Ke ¥ YHUBEpcallaxX, celaHax M XxaTyoekax. Mcmoap3yeTcss oH Ha aBTO ¢ 000MMHU BUIaMU
KOMITOHOBKH CHJIOBOW YCTAaHOBKH.

Buasl Ky30B0B aBTOMOOMIIS

Oc00EHHOCTB ATOTO BUAA TPAHCMUCCHUU CBOJUTCS K TOMY, YTO MEXaHU3M OTKIIFOUCHUSI OJTHOU
U3 ocelt He mpexycmaTpuBaeTcs. [Ipu s3Tom pazgarouHas KOpoOKa MOKET UMETh MTOHIKAIOIIYIO
nepeaayvy, BKIOYEHNUE KOTOPOH OCYIIECTBISETCS MPUHYIUTEIHHO MPU TTOMOIIU AJICKTPOHHOTO
npuBoIa (BOAUTENH MPOCTO BEIOMPAET CEJIEKTOPOM TPEOYEMBII pEKUM, a CEPBOIIPUBO]L
OCYILIECTBIISIET IEPEKITFOUCHUE).
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B ero KOHCTpYKLIMH UCTIONB3YETCS MEXKOCEBOU MU PepeHIral ¢ MexaHu3MOM OJIOKMPOBKH. B

Pa3HbBIX BUAAX TPAHCMHUCCUU OJIOKUPOBKA MOXKET OCYIIECTBIISITHCS BUCKOMY(DTOH,

MHOT'OJINCKOBOM My(TOM (PpUKIIMOHHOTO THIA WK ke nuddepennuanom Torsen. OHU U3 HUX

BBITIOJIHSIOT OJIOKUPOBaHUE B aBTOMATUYECKOM PEXHUME, IPYTUE — MPUHYAUTEIBHO, BPYUYHYIO
(C UCIIOJIB30BAHUEM AIIEKTPOHHOTO MPUBOJIA).

MexxkonecHsie qudpepeHnnansl B CHCTEME MOCTOSTHHOTO MOJHOTO MPUBOJIA TAKKE

OCHAIAIOTCs OJOKMPOBKAMHU, HO HE BCErJa (Ha CellaHax, yHUBeEpcalax U XATUOeKax €€ 0ObIYHO

HeT). Takke He 00s3aTeIbHO HATMYMe OJIOKMPOBKU Cpa3y Ha JIBYX OCSIX, HEPEAKO TaKOU
MEXAaHU3M YCTAHABJIMBAETCS TOJIBKO HA OJTHOU U3 OCEH.

IIpuBoj ¢ aBTOMAaTHYECKH NMOAKJIIOYAEMOil 0CHIO

B aBTo ¢ aBTOMaTHUECKH MOAKIIOYaeMbIM MOCTOM (0003HaueHune — «On Demandy),
MOJIHBIATTPUBO/I BKJIIOYAETCS TOJBKO P ONPEIECICHHBIX YCIOBUSAX — KOT/Ia KoJieca
MOCTOSIHHO paboTarolel OCH Hauaiu MpOoCKalib3biBaTh. B ocTanbHOE Bpemsi aBTOMOOUITh
SBJIETCS MepeiHe- (MPU NOMEePEeYHON KOMIIOHOBKE) WIIM 33IHETIPUBOAHBIM (B CIyyae, ecliu
JIBUTATEJIb PACIIOIAraeTcs MPOI0JIBHO).

VY Takol CUCTEMBI €CTh CBOU KOHCTPYKTUBHBIE 0COOEHHOCTH. Tak, pa3gaTouHas KOpoOka
UMEETYIPOILIEHHYIO KOHCTPYKIIMIO U MMOHIKAIOIIEH Tiepeadr B Hell HEeT, HO MIPHU 3TOM OHa
oOecrneunBaeT MOCTOSSHHOE paclpeesieHue KPYTAIIEro MOMEHTA 110 OCSIM.
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Torque on Demand S\

Takoke OTCYTCTBYET M MeKoceBor audpepeHina, 3aTo MpucyTCTBYET MEXaHU3M
ABTOMATHYECKOTO TOIKITIOYCHHS BTOPO# ocH. [IpumMedaTenbHO, 9TO B KOHCTPYKITUH
MEXaHU3Ma UCIIOIB3YIOTCS T e Y3IIbI, 9TO M B MeKoceBoM nudpepennmane — Buckomydra
Wi GpUKITHOHHAS My(PTa ¢ SJICKTPOHHBIM yIIPABICHUEM.

Oco06eHHOCTh PaboThI MPUBOJIA C ABTOMATHYECKUM MOJIKIIFOUEHUEM 3aKIII0UaeTCs B TOM,
YTOpACIPEACIICHUE KPYTAIIEr0 MOMEHTA MO OCSIM JIeJIaeTCs C Pa3HbIM COOTHOIIICHUEM,
KOTOPOEMEHSIETCSI PY Pa3HbIX YCIOBHSIX IBMKEHUA. TO €CTh, IPU OJTHOM PEKUME
BpallleHUE pacrpeensercs B mponopuuu, Hanpumep, 60/40, a mpu apyrom — 50/50.

Ha I[ElHHI)IfI MOMCHT CUCTCMaA C aBTOMATHYCCKHUM ITOJKIHOYCHHUCM ITIOJIHOI'O ITPHUBOAA ABJIACTCA
HepCHeKTHBHOﬁ H €€ UCIIOJIb3YIOT MHOTUC aBTOIIPOU3BOJIUTCIIN.

TpaHncmuccHsi ¢ py4YHBIM yHIpaBJIeHHEM

Tpancmuccus ¢ MOAKII0OYaeMbIM TTOJIHBIM IPUBOJIOM B PYYHOM peknuMe (0003HaueHue —
«PartTimey) ceifuac cuutaercst ycTapeBIlel U UCIOIb3YETCS HE YacTo.

Ee oco0eHHOCTh 3aKII0uaeTcsi B TOM, YTO MOAKIIOYEHUE BTOPOTO MOCTA OCYIIECTBIISIETCS B
pasznatouHor KopoOke. U 115t 3TOro MOXKeET 3a7eiCTBOBATHCS KaK MEXaHUYECKUN TTPUBOJT
(TTocpeACTBOM phIvara yrnpaBleHUs pa3aTKON, YCTAaHOBIEHHOM B CAJIOHE), TaK U DJICKTPOHHBIH
(BoauTEINb 3aJICHCTBYET CEIEKTOP, a CEPBOIPHUBO/]I OCYIIECTBISAET MOAKIIOYCHUE/OTKIIOUCHHE
MOCTa).
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B Takoii TpaHCMUCCHM OTCYTCTBYET MEXO0CEBOU AU depeHLnai, 4To o0ecrneunBaeT
MOCTOSIHHOE COOTHOIIIEHHUE pacIpeiesIeHue KPYTAIIEro MoOMeHTa (0ObIYHO B MPONOPLUU

50/50).

[IpakTHuecku Bceraa B MEKKOJIECHBIX AU(depeHinanax ucrob3yeTcst OJOKHUPOBKaA,
NPUYEMIPUHYAUTENbHAS. DTH KOHCTPYKTHUBHBIE OCOOCHHOCTH 00€CTIEUNBAOT HAMOOIbIIHNE
IIOKAa3aTeJId IPOXOIUMOCTH aBTO.

Hnvle sapuanmul
Crourt yka3arh, 4TO CYIIECTBYIOT KOMOMHHUPOBAHHBIC TPAHCMUCCHH, KOTOPBIM ITPUCYIIH

KOHCTPYKTHUBHBIC M SKCIUTyaTaIlMOHHBIE 0COOCHHOCTH OJTHOBPEMEHHO HECKOJIBKUX BHIOB
cucteMm. Onu noayuwin obo3Hauenue «Selectable 4WD» unu MHOTOpEKUMHBIN PUBO/I.

B Takux TpaHCMHCCHAX CYIIECTBYET BO3MOXKHOCTh YCTAHOBKH PEXUMa pabOTHI TPUBOA.
Taxk,ToAKITI0OUEHNE TTOJTHOTO TTPUBOIA MOXKET OCYIIECTBISITHCS KaK B pyYHOM, TaK H B
aBTOMATHYECKOM peKHUMeE (TIPUUEM CYIIECTBYET BO3MOKHOCTh OTKJIFOUCHUS JTFOO0TO 13
MocTOB). To ke KacaeTcst 1 OJIOKUPOBOK MU PepeHIIaioB — MEXOCEBOT0 U MEKKOJIECHBIX. B
o01eM, Bapuaiuii paboThl TPAHCMUCCUU — MHOYKECTBO.

EcTp u 6071€e nHTEpeCHbIE BapUAHTHI, K IPUMEPY ICKTPOMEXAHUUECKHUM TMOTHBINA TPUBOJI.
BaToM citydae BeCh KpyTALIMKA MOMEHT IOCTYNAET TOJIBKO Ha OAHY OCh. BTOpOM k€ MOCT
OCHAIIAETCA AJIEKTPOMOTOPAMU, KOTOPBIE 3a1IEMCTBYIOTCSI B aBTOMATUYECKOM PEKUME.
[Tocnennee BpeMs Takasi TPaHCMHUCCHSI CTAHOBUTHCS BCe O0Jiee MOMyISIPHON, XOTS
MOJIHOLEHHOM CHUCTEMOI, B KJIACCHUECKOM [TOHUMAaHHWU, €€ Ha3BaTh HeNb3s. Takue aBToMOOMIIN
SBJIIOTCS THOPUAHBIMU CUCTEMAMH.

Honoxcumenvuvie u ompuuamenbible CnOpoOHbl
[TonHbI NpUBOA UMEET PSIA TOCTOMHCTB Nepel ApYruMH TUaMu. OCHOBHBIMH M3 HUX MOKHO

BBIACIIUTD:

[l DddexTuBHOE UCTIOIB30BAHUE MOIITHOCTH CUJIOBOM YCTAaHOBKY;

(1 OGecrieueHue yaydieHHON YIIPaBIsSEMOCTH aBTO U €r0 KypCOBOM YCTONYMBOCTH Ha
Pa3HBIX BUIAX MTOKPBITHS,

56



] IloBblIeHHAS MMPpOXOAUMOCTH aBTO.

HpOTI/IBOBeCOM AOCTOMHCTB BBICTYIIAIOT TAKUC HCTATUBHLIC KAUCCTBA, KaK:

[ToBpiIeHHOE OTPEOICHNE TOTLIINBA;
Cn05KHOCTh KOHCTPYKIIMH PUBO/JIA;

bonbias MeTanI0eMKOCTh TPpaHCMHCCHUHU.

[0 ABTOMATHUYECKOE ynpasnenne KII

ABTOMaTHUECKas KOpoOKa nepead COCTOUT U3 THAPOTpaHCc(hopMaTopa, MEXaHUYECKOM
KOpOOKM epesiad U cCUCTeMBI yipaBieHus. Ha kopoOkax-aBromarax, ycTaHaBIMBaeMbIX Ha
nepeTHENPUBOIHBIC JIETKOBBIE aBTOMOOMIIM, B KOHCTPYKIIMIO BKJIIOUEHBI TJIaBHAS Mepeaaya u
muddepennnan. 'maporpanchopmarop npeaHa3HauSH A Iepeayd U U3MEHEHUS
KPYTAIIETO0 MOMEHTA OT ABUTATENs K MEXaHUYECKOW KOPOOKe Tepesiay, a TakKe YMEHbBIIICHUS
BuOpanuii. Mexanudeckasi kopooka nepegayu B coctase AKIIII ciyxuT a1 cryneH4aroro
U3MEHEHUS KPYTSIIEr0o MOMEHTA, a TakyKe 00€CIeunBaeT JBUKEHNE aBTOMOOMIIS 3aIHUM
xonoM. Henocpencreennoe ynpasinenue AKIIII ocymecTBisieTcs peraarom ceyekTopa.
Bo160p Hy)HOTO peskrMa paboThl KOPOOKH MPOU3BOAUTCS MEPEMEILIEHUEM pbluara B
OIIPEIEICHHOE MTOJI0XKEHUE:

* P— pesxuM MapKoBKW;

- R — pexxnm 3aiHero xona;

* N — HEUTpaJIbHBINA PEXKUM;

* D — nBuKeHME BIepes B peKMME aBTOMaTHYECKOr0 MEPEKIIFOUYEHHUS IIepeIay;

* S — CIIOPTUBHBINA PEKUM.

IIpakTnueckoe 3ansaTue Ne 5
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX TPAHCMUCCHIA

Hean 3ansTus: [Ipaktnueckoe 03HaKOMIIEHHE C OCOOEHHOCTBI0 KOHCTPYKIIMHM TPAHCMUCCUI
TUOPHUTHBIX aBTOMOOUIICH

OO0ecneyeHnne 3aHATHS: TUIAKATHI, KAPTOTPAMMBI, TAOJIHITBI, JEHCTBYIOIIEE TEXHOIOTUIECKOE
000pyoBaHUeE.

JIByXpe:kuMHas MOc/Ie10BaATeILHO-NIapaJliie/ibHAs THOPUAHAS TPAHCMUCCHSI

(o01mMe mpuHUMNBI PA0OTHI)

JIByxpexumMHas THOpuHas TpancMuccusi, paspadorannasGlobal Hybrid Cooperation,
SIBJISIETCSI TIOJTHOM TUOPUTHOM CUCTEMOM, CITOCOOHOM 3HAYUTENHHO YIYUIIATh TOTUTMBHYIO
HKOHOMHUYHOCTh aBTOMOOWIIA 0€3 CHIKEHUS €T0 U JIBMKEHUIO B TSDKEIBIX TOPOKHBIX
YCJIOBUSIX.

Bo Bpemst ropoACKOTr0 IBUKEHUS U JBUKEHUS C YACTHIMU OCTAaHOBKAMU MTPUBO/]
aBTOMOOUJISIMOKET OCYIIECTBIISTHCS, KaK IMPU TMTOMOIIHU ABYX JIEKTPOJBUTATENCH, TaK U MPU
MOMOIIM JBUTATENSI BHYTPEHHET O CrOPaHus WK OJHOBPEMEHHO IIPU MOMOIIM COBMECTHO
paboTaromux
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SHCKTPO,ZIBI/II“aTeJIefI W ABUTATCIISA BHYTPCHHETO CTOPAHMA. ]_—[BYXpC}KI/IMHaH TPAaHCMHCCHUA MOIKET
OCYIICCTBJIATh ABUIKCHUC aBTOMOOWJIS B PEKHUMC!

e BXOJHOIO Pa3ACJICHUs MOITHOCTH
¢ B pE&XUME KOMOMHUPOBAHHOIO Pa3JEICHUS MOIIHOCTH
¢ TIOMOIUIH YETHIPEX (PUKCHPOBAHHBIX MEXAHUUYECKUX MEePeaay TPAHCMHUCCHH

Kakoii Tunn ruOpuaHOi TPAHCMHMCCHH MCII0JIB30BATH?

[Taptaépamu no coBmectHoil opranuzauuu Global HybridCooperation Obliio
MCCJIETOBAHOMHOIO THUIIOB PA3JIMYHbBIX THOPHUIHBIX CHCTEM JUJISl ONPEAEsIeHHs 0a30BbIX
pexuMoB beccmynenuamoii snekmpuueckoii
mpancmuccuu (Electrically Variable Transmission(EVT)). beccrynenuaras snektpuyeckas
TPAHCMUCCHUS SBIISICTCS TOMUHHUPYIOIIEH Ha coBpeMeHHOM phiHke monHbIX (Full Hybrid)
THOPUIHBIX aBTOMOOMIIEH (Hanmpumep, aBToMoomn Toyota U Apyrue aBTOMOOHII,
BBIITYCKAIOIIHECS 1O JUIEH3UHU 3TON (PUPMbI) UMEET NeHCTBUTEIbHBIE IOCTOMHCTBA,
NO3BOJIAIOIIKE €11 3aHUMAaTh JTUAUPYIOIIEe MOJI0KEHNE Ha 3TOM phIHKe. Toyota o jo0HbIH BUJ
tpancmuccuu HazbiBaeT ECVT.

IIpenmyiecTBa 0THOPEKUMHOM 0eCCTYNeHYATOM rHOPUAHOI TPAHCMUCCHH
OHUM U3 3TUX MPEUMYIIECTB 3TOW TPAHCMUCCUU SIBIISIETCS] MSTKOE M OeCIIPEphIBHOE
pereHepaTuBHOE TOPMOKEHUE. DTO MAKCUMAIU3UPYET CIIOCOOHOCTh PEreHepaluu
KMHETHYECKOW SHEPTUH aBTOMOOMIIS BO BpEMS TOPMOKEHHUS B COOTBETCTBUU CO CTaHIapTaMu
KauecTBa aBTOMOOMIIEH TPEMUYM KJjlacca.

Hpyrum npeuMymecTBoM beccmynenuamou 51eKmpuieckol mpancmMuccuy siBIsSeTcs
NOCTOSIHHAs! PEryJIMpPOBKA YaCTOThI BPAIIEHUs ABUTATENS BHYTPEHHETO CrOPaHusl, IS
obecnieuenus pabotsl JIBC B Haubosiee 01aronpusTHOM pexuMe o Harpy3kaMm U 060poTam,
TaK KaK 3TO JieJaeT OObIKHOBEHHAs! MeXaHu4eckasi OeccTyneHyarast
tpancmuccuss CVT (Bapuarop). beccTynenuaras anekTpuueckas TPaHCMHUCCHSI TAKKE HUMEET
BO3MOYXHOCTh HAKOTUICHHSI JIEKTPUUYECKON SHEPTUU B BHICOKOBOJIbTHOM aKKyMYJISITOPHOM
Oarapee. KoMOuHaius BO3MOKHOCTEN pabOThl OECCTYNEHYaTON 3JIEKTPUYECKON TPAHCMUCCUU
COBMECTHO C BO3MO>KHOCTBIO HAKOTUICHHSI SJIEKTPUUYECKON IHEPTUU NIPEIOCTABISAET
YHUKaJIbHYIO0 BO3MOXHOCTh 3HAYUTEIBHOTO MOBBIIIEHUS 0011eil 3P HEeKTUBHOCTH pabOThI
aBTOMOOMJIS 3a cu€T opranuzanuu padotsl JIBC BOIM3M TOUKM HanboJIee ONTUMATBHBIX
000pOTOB ¥ TOYKH ONTUMAJIBLHON HArpy3KH JBUTATENS.

HenocraTtku 01HOPEKMMHOM 0€CCTYNIEHYATOM 3JIeKTPUYECKO TPAHCMUCCUMN:
OAHOBPEMEHHO C HAJIMYHUEM YKa3aHHBIX U APYTUX IPEUMYIIECTB KOHLETIHS OJHOPEKUMHON
OeccTyIneHYaTo JIEKTPUUECKON TpaHCMHUCCUH Hanu0oJIee pacpoCTPAHEHHOM B HACTOSIILIEE
BpEeMsI Ha JIETKOBBIX aBTOMOOMJISIX UMEET U HEKOTOPbIe He0CTaTKU. CaMbIM OOJIBIINM
HEJIOCTATKOM OJTHOPEKMMHOMN OECCTYyNEeHYaTON AIEKTPUUECKON TPAHCMUCCHUU SIBJISIETCS
HEO0OXOAMMOCTD Mepeaur 3HAUUTEIbHON YaCTH SHEPTUU JBUTATEIS BHYTPEHHErO CrOpaHus Mo
AIIEKTPUUECKON BETKE HA HEKOTOPBIX pekruMax paboTel THOpUAHON cucTeMsl. [lepenaya
0onp1oi yactu MoiHOcTH JIBC 1o 351eKTpuyecKkoi BeTKe SIBISETCS BPOKIEHHBIM
HEJIOCTATKOM OJTHOCTYIIEHYATOM dJIEKTPUYECKON TPAHCMUCCHUH, KOTOPBIM B CBOIO OY€peb
CILY>KUT MPUUMUHON CHIKeHUE 3(PPEKTUBHOCTH Ha HEKOTOPBIX peKUMax, YXyIIIeHUE
rabapuTHBIX U CTOUMOCTHBIX XapaKTepucTHK. OCOOEHHO 3TO 3aMETHO Ha CIEIYIOMINX PEeKUMaX
paboThI:

. I[BI/DKCHI/IC ABTOMOOMJISI C BLICOKOM CKOPOCTBIO HAa aBTOMArucTpasx.
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« Heyno0OcTBO mpuMeHEHUS CUCTEMBI ¢ OOJIBIIMMHM JIBUTATEISAMU WM HAa OOJIBIIAX
aBTOMOOMJISX.
o JIBmwxeHue ¢ OONBIIMMH Harpy3KaMu BO BpeMsi OYKCHPOBKH HJIM Ha KPYTOM TOIbEME.

Kenanue npenocTaBUTh BOAUTEIO BO3MOKHOCTD MCIIOJIB30BAHMS BCEX ITPEUMYILECTB
CUCTEMBIOECCTYIIEHYATOM SIEKTPUUECKON TPAHCMUCCHH MPH OJHOBPEMEHHOM YCTPaHEHUHU
BCEX NPHUCYLIUX 3TOM cUcTeME HenocTaTKoB npuBeso yuacTHUKOB GlobalHybrid Cooperation
K CO3JIaHUIO0 /[8yXpercumMHoil 2UOPUOHOT MPAHCMUCCUU.

MexaHuueckasl 4acTh ABYXPEKUMHOM TMOPHUIHON TPAHCMHUCCHH OYEHb HATOMUHAET
YCTPOMCTBO OOBIUHOM aBTOMaTHYECKON KOPOOKH Mepead, HO MPH 3TOM JBYXPEKUMHAS
3JIEKTpUYECKasi TPAHCMUCCHS 00J1afjaeT IBYyMsI BAXKHBIMU JIOIIOJHUTENbHBIMU (DYHKIUSAMU —
($yHKIMEN OecCTyneHYaTo! 3JIeKTPUUIECKON TPaHCMUCCUH U (PYHKLIMEH CUCTEMBI ITOJIHOTO
rudpuaa.

YcrpoiicTBO ABYXPEKMMHOM THOPUAHON TPAHCMUCCUH

[lo BHENTHEMY BUY U CBOMM I'abdapUTHO-KOMIIOHOBOYHBIM pa3MepaM ABYXPEKUMHAs
ruOpHiHas TPAHCMUCCHUSI COBCEM HE OTIIMYAETCS OT CTAHAAPTHONW aBTOMATUUYECKON KOPOOKH
nepeaay, 4YTo MO3BOJWIO €€ YCTAHABINBATH HA MHOTHE TUIIBI aBTOMOOUJIEH.

W neonorust IByXCTYIIEHYaTON TMOPHUIHON TPAHCMHUCCHH OCHOBaHA Ha IBYX 0a30BbIX
KOHILICTIIUAX:

1 — Qukcuposannvlie mexanuueckue nepeoauu

KoHcTpykius 00bIYHOM COBPEMEHHOM aBTOMATHYECKOM KOPOOKH Tiepeiay, MpeICTaBICHHOM
HApUCYHKE, SIBJISIETCS OJTHOM U3 JIBYX 0a30BBIX KOHIEMIIUN YCTPONCTBA ABYXPEKUMHOM
ruOpuHOM TpaHCMUCCHU. B aBTOMaTnueckoi KopoOKe mepeay UMeeTcsl HAaCKOJIbKO
(UKCUPOBAHHBIX MEPEJATOYHBIX OTHOIIIEHUH), YTO TTO3BOJISET IBUTATEII0 BHYTPEHHETO
cropanus paboTaTh C IpUeMIIeMON 4acToToi Bpamenus. Cuctema yrpasienus: oobraaon AKII,
B 3aBUCUMOCTH OT yCJIOBUM JBUKEHUS U 3arpy3KH aBTOMOOMIISI, BHIOMPAET OHO Hauboiiee
ONTUMAJILHOE TTePEIATOYHOE OTHOIIECHUE U3 HECKOJBKUX (DMKCUPOBAHHBIX MEPEIATOYHBIX
OTHOIIICHUH, 1J1s o0ecrieueHus TpeOyeMbIX TMHAMUYECKUX XapaKTEPUCTUK aBTOMOOMIIS,
KoM(popTa 1 HeOOX0JUMOM TOIITMBHON SKOHOMUYHOCTU. CHCcTeMa U3 HECKOJIbKHUX
MJIaHETAPHBIX MEXAHU3MOB U MHOTOJIMCKOBBIX MACJISTHBIX (PPUKIIMOHHBIX MY(T CLETUICHUS
MO3BOJISIET MOCTOSIHHO TepeiaBaTh MoTHOCTh JIBC Ha Benymue kojiéca aBTOMOOUIIS, JaXkKe B
MOMEHT NepeKIoYeHus nepenay. I 'uaporpanchopmarop 0ObIYHON aBTOMATHUYECKOM KOPOOKHU
nepeaady o0ecrneunBaeT MIaBHOE TPOTaHUE aBTOMOOUJISI C MECTa U 00JIerdaeT nepexo ¢ OJJHOTOo
(UKCHUPOBAHHOTO MEPEIATOYHOTO OTHOIICHUS Ha JIPYTOE.

2 — beccmynenuamas 31eKmMpPUYECKas MPAHCMUCCUSA

beccrynenuaras snekTprudeckasi TPAHCMHCCHS SIBJISIETCSI BTOPOM U3 IBYX 0a30BBIX KOHIICTIIIUIA
JBYXPEXKUMHON THOPUAHON TpaHCMUCCUU. Pa3fieieHne NoOTOKOB MOITHOCTH B OecCTyneHYaTon
THOPHUIHON TPAHCMHUCCHH OCYIIECTBIICTCS TIPH MTOMOIIH TIAHETAPHOTO MEXaHU3Ma U
3IIEKTPOMAIIINH, 3TO pa3jeieHne odecrnednBaeT 6eccTyeHYaToe U3MEHEHHE epeaaTouHOro
OTHOIIICHHE MEXKTy BXOJHBIM M BBIXOJHBIM BaJIOM TpaHCMHCCHU. MICTOprYeckn Bce TUTIBI
OeccTymeHuaThIX THOPUIHBIX TPAHCMHUCCHI UMEJIH TOJIBKO OTHO (PMKCHPOBAHHOE
nepesaToOYHOE OTHOIICHHE B JICIUTENE MOIIIHOCTH, YTO 00ECIEUUBAIIO TOJIBKO OJIMH PEKUM
paboTsl THOpHUIHOM TpaHcMuccud. [1o100HbIE THOPUTHBIE TPAHCMUCCUU TOTYYHIIN Ha3BaHUE —
0O0HOpedCUMHble beccmynenyamule daeKkmpuyecKue 2uopuonsvie mpancmuccuu. Pazpabotka n
pa3BUTHE OJHOPEKUMHBIX OeCCTyNeHYaThIX AeKTpuueckux Tpancmuccuii B CLIA 6b110
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pUOCTaHOBJIEHO B 1941 roy, HO SNMU30AMYECKU MTOJJOOHBIC TPAHCMUCCUH MOSBIISUTUCH B 1960-
x uB 1970-x rogax. Ho BiepBbrie Ha MaccOBO POM3BOIUMOM aBTOMOOMIIE OECCTyIIeHYaTast
AJIEKTpHUYECKasi TpaHCMHCCHS OblTa ycTaHOBJICHA Ha aBToMOOMWIH ToyotaPrius (NHW10) B
1990-x rogax, mocine pa3pabOTKH U Havajia MPOU3BOACTBA COBPEMEHHBIX KOMIAKTHBIX
AJIEKTPOMAIIIMH C MOITHBIMU MTOCTOSIHHBIMA MarHUTaMu U MTPOU3BOJICTBA MOIIHBIX CUJIOBBIX
ANIEKTPOHHBIX OJIOKOB yIIPaBIEHUS JIEKTPOMAIIIMHAMMU.

Bxonnoit Ban

JleauTens MOITHOCTH Ha BXO/Ie (TUTaHETApHBIM MeXaHU3M 1)
OnekrpomammHa 1 (MG1)

OnekrpomMamnHa 2 (MG2)

BrixoaHoi Ban

SNk

Ha »ToM pucyHKke 1oka3aHbl BHyTPEHHHUE 3JIEMEHTBI OTHOPE)KUMHOU OECCTyIeH4YaTon
AIIEKTPUYECKON TPAHCMUCCUU C pa3JeIeHHeM IOTOKa MOIIIHOCTH Ha BXxoze. [ uOpunnbie
aBTOMOOMJIU C OTHOPEKUMHOM 3JIEKTPUYECKON TPaHCMUCCHUEH B HACTOSIIEE BPEMS SIBIISIOTCS
CaMbIMHU PacIpOCTPaHEHHBIMU HA PbIHKE TMOpUAHBIX aBTOMOOMIIEel B Mupe (Toyota Prius) .

OpHopexrMHasi THOpHIHAsE TPAHCMUCCHUSI UMEET OUYEHb [TPOCTOE MEXAaHUUECKOE YCTPONUCTBO
MCOCTOUT TOJIBKO U3 OJHOTO IIJIAHETAPHOI'0 MEXaHU3Ma U JIBYX JJIEKTPOMAILNH, [IPU TOM
OTCYTCTBYIOT MHOT'OJIUCKOBBIE (DPUKIIMOHHBIE MY(PThI. MOIIHOCTB ABUTATENSI BHYTPEHHETO
CropaHus NOCTYNAaeT HEMOCPEACTBEHHO HA IMUIAHETAPHBIM MexaHnu3M. [ ltaneTapHbIii MEXaHU3M
pazzensier oOmui notok MoutHocTH /JIBC Ha ABE BETKH — MEXaHUYECKYIO U JJIEKTPUUYECKYIO.
Ha ocHOBHBIX pexknmMax 0ompiias yactb MoutHocT JABC HampaBisieTcss 1o MEXaHU4eCKOn
BETKE YEPE3 TPAHCMHUCCHUIO HEMIOCPEICTBEHHO HA BBIXOIHOW Basl TpaHcMuccuu. OcraBmascs
morHocTh JIBC nepenaéres Ha nepByto aekrpomaiuny (MG1). IlepBas snekrpoMaliivia, B
OCHOBHOM paboTaroliasi B pexxumMe reHeparopa, 1 npeoOpa3yeT 4acTb MEXaHUUECKON
mMouHocTH JIBC, nepegaHHoil Ha TEHEPATOP, B AIEKTPUUECKYIO SHEPTHUI0. DIIEKTPUUYECKAS
SHEprus, BbIpabOTaHHAs FEHEPATOPOM, UCIIOJIB3YETCS IS 3aPsIIKK BBICOKOBOJIBTHOM
aKKyMYJISITOPHOM OaTtaper WiiM JiJisi TUTaHusi BTOpou anekTpoMaiutbl (MG2), B OCHOBHOM
paboTaroIIel B pexxuMe TATOBOTO JIEKTPOABUTATENS. TATOBBIN AJIEKTPOBUTATEH OOPATHO
npeoOpasyeT IEKTPUUECKYIO SHEPTHIO, TOCTYIAIOILYI0 OT TeHepaTopa Uiu OT
BBICOKOBOJIbTHOM aKKyMYJISITOPHOM OaTapen, B MEXaHUYECKYIO DHEPTHUIO U nepeaacT e€ Ha
BBIXOJITHOM BaJl TPAHCMHUCCHH.

o [lnanerapHbIif MexaHU3M pasnaenseT ool motok MorHocTu JIBC
o Tpancmuccus umeer 0HO PUKCUPOBAHHOE MEPETATOYHOE OTHOIICHHE
o CoBMecTHast MOIITHOCThH JIBYX 3JIEKTPOMAIITHNH OOBIYHO TPEBBIMIAeT MOIHOCTE J[BC

Ha »ToM pucyHke rmokasaHa cxema HanpapJ€HUs CUIIOBBIX TOTOKOB B OeccTyneH4YaTon
AIEKTPUUECKON TPAHCMHUCCUU C Pa3AeIeHUEM MMOTOKa MOIIHOCTY Ha Bxojie. Ha nmpaBoii yactu
PHCYHKa IIOKa3aHO 4TO MOLIHOCTbh, pazBuBaeMas JIBC, mocTymnaeT Ha BBIXOIHOM BaJl
TPAHCMHUCCUU IO MEXAHUYECKOM U JIeKTpuueckor BeTke. COOTHOIIEHHE YaCTeH MOIIIHOCTH,
nepe1aBaeMoi Mo MEXaHU4YEeCKOM U AJIEKTPUYECKON YacTH OYEHb BAXKHO, MOCKOJIbKY
KO3 (PUIIMEHT MOJE3HOTr0 NEHCTBUA Mepeaadyn SHEPTUH 10 JIEKTPUUECKON BETKE OOBIYHO
npubaM3uTeNbHo paBeH 70%, B TO BpeMsi Kak, KO3(PPUIUEHT MOJIE€3HOr0 IEHCTBUS
MEXaHUYEeCKOU BeTKH 00bI9HO TIpeBbIIaeT 90%. [loaTomMy 3MeKTpoHHAS YITPaBIISIOIAS
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CUCTEMa CTapaeTcst BRIOpaTh TaKOM peKUM padboThl, P KOTOPOM IO SJIEKTPUUECKOM BETKE
nepeaaéTcs MUHUMAaIIbHO JonycTrumas yacth MotqHoctu JIBC.

YacTh MOITHOCTH, KOTOPYIO HEOOXOUMO TIepeIaTh MO DIIEKTPUIECKON BETKE, N3MEHSETCS B
3aBUCUMOCTH OT CKOPOCTH JBIKEHUS aBToMOOMIs. [lepegaTounoe OTHOIICHHE ITaHETAPHOTO
MexaHu3Ma, yactoTa BpaiieHus: JIBC u a5ieKTpoMaivi sBISIOTCS apaMeTpaMu, Ha OCHOBAHUU
KOTOPBIX OMpeaenseTcs BennunHa yactu MortHoctr [IBC, koTopyro HeoOXoauMo niepenarh 1mo
anekTpuueckoi Betke. Yacte Momuoctu JIBC, nepegaBaeMoil o 3JEKTPUUECKOI BETKE B
OJIHOPEXKMUMHOM TPAHCMUCCUU MOXKET OBITh OYEHB OOJBIION, YTO TPEOYET YCTAHOBKH B
TPAHCMUCCHIO 3JIEKTPOMAIIIUH YBEJIMYEHHOTO pa3Mepa, pu Jirodom pazmepe JIBC unu
aBTOMOOUJIS. OOBIYHO COBMECTHASI MOIIHOCTH JIBYX JIEKTPOJBUTATENIEH TOJKHA
MPEBBIIIATH MOUTHOCTh JBUTATEISl BHYTPEHHETO CropaHus. bonbIas 4acTh repeaaBacMoi mo
ANeKTpruyYecKor BeTke MomHocTH JBC siBasieTcs 0OJHUM U3 TJIABHBIX HEIOCTATKOB
OJIHOPEXKMUMHOU TMOPUTHON TPAHCMUCCHUU, OKA3bIBAIOIINM OO0JIBIIIOE BIUSHUE HA YXY/IICHUE
TaKUX MapaMeTpPOB TPAHCMUCCUU, KaK 3P(HEKTUBHOCTh, Ta0apUThI, YBEIMYECHUE MACCHI
TPAHCMHCCHUU U TIOBBIIIIEHNE €€ c€0€CTOMMOCTH B IPOU3BOJICTBE JIJIsl JAHHOW YCTAHOBJIEHHOU
MOIITHOCTH JABUTATENSI U MacChl aBTOMOOUJIS.

B pexxume paboThl TpaHCMUCCHH, KOT/Ia ITepeiaBacMast 1Mo JIEKTPUUECKON BETKE YacTh
motHocty JIBC paBHa Hy10, TpaHCMHUCCHS pa0OTAET TOIBKO C OJHUM (DPUKCUPOBAHHBIM,
MEePEIaTOUYHBIM OTHOILIEHHEM. [10ATOMY Ha IpyTrux pexxuMax, HanpuMep, Py TPOTAHUH C
MeCTa, BO3HUKAET HeOOXOIMMOCTh nepeaun 0osbinoi yactu MoiHocty JIBC o
aNeKTpuueckoi BeTke. Ha 3ToM 001ieM prukcupoBaHHOM MepejaTOYHOM OTHOIIEHUH YacTOTa
BpaIIeHUs TIEPBOM JIEKTPOMAIIIUHEI (TeHepaTopa), MPU MOMOIIU KOTOPOH MPOUCXOIUT
pEryIupoOBaHUE NEPEIATOYHOIO OTHOLIEHUE IEKTPUIECKOU TPAHCMUCCUU, TAKKE CTAHOBUTCS
paBHOM HyIr0. [Ipu HyEBOM YacTOTE BpallleHUsI T€HEPATOpa OTCYTCTBYET YaCTh MOIIIHOCTH
JABC nepenaBaemMoil Ha BBIXOJIHOW BaJl TPAHCMUCCHUU IO JJIEKTPUUYECKON BETKE. BCs MOIITHOCTH
JIBC nepenaércst Ha BRIXOJIHOM Bajl TOJIBKO MO MEXaHUYECKOM BETKE. DTO MEXaHUUYECKOE
NepPeIaTOYHOE OTHOIIIEHUE SIBIIACTCS BAXKHON XapaKTEPUCTUKON OJHOCTYIIEHYATON THOpUTHOMN
TPAHCMHUCCHUU C PA3AECICHUEM MTOTOKA MOITHOCTH HA BXOJ€E. 3HAYEHNE MEXAHUUECKOTO
nepeaTOYHOr0 OTHOIIEHUS OJTHOPEKUMHON TPAHCMUCCUU TTOI0UPAETCS U3 YCIOBUS
obecrnieyeHus BbICOKOM TOIJIMBHOM 9KOHOMUYHOCTH HAa OCHOBHBIX CKOPOCTHBIX PEKUMaXx
JBM>KCHUSI aBTOMOOWJIS. BBIMOTHEHNE 3TOT0 YCI0BUS BBI3bIBAET HEOOXOAUMOCTh YBEIUYCHUS
yactu MoiHocTH JIBC, nepenaBaemoii o 35IeKTpUYECKOW BETKE, MpU paboTe Ha APYTHUX
CKOPOCTHBIX PEKUMAxX U PEKUMaAX HArpy3Ku, 4TO B CBOIO OUEPEb 3HAUYNUTEIHHO YBEINYUBACT
MOTEPU MOIIHOCTU B TPAHCMUCCHUU U, CJIEIOBATEIBHO, YXYIIICHHE KOdPDUIIMEHTA MTOJIE3HOTO
JIEUCTBUS, BO BpeMsi pabOThI TPAHCMHUCCUU Ha APYTHUX MEPEAATOYHBIX OTHOIICHUSIX. OCOOEHHO
CUJIBHO ATO YXY/IIIEHUE TIPOSBIISCTCS MPU JBUKECHUU aBTOMOOUJISI C BEICOKOM CKOPOCTHIO MITH C
BBICOKOM Harpy3Komu.

OnHopexuMHasi THOpUTHAS TPAHCMUCCHS TTOKa3asia CBOO 3(PPEKTUBHOCTH TOJIBKO MPHU
YCTaHOBKE HAa aBTOMOOMJTI OT MAJIOTO JI0 CPETHETO Kjlacca, B 3TOM CIIy4ae yepe3 TPAHCMHUCCHUIO
IIPOXOIUT OTHOCUTEIBHO HEOOJIbIass MOIHOCTh. Ha 601X aBTOMOOMIISIX, 0COOCHHO
paboTaromux ¢ O0JIBIION HArpy3KOM, YBEJINYCHHBIN JIEKTPUUECKUN MOTOK, HEOOXOIUMBIN JIJIsI
obecrnieyeHns HyKHOTO KPYTSAIIIETO MOMEHTA Ha BBIXOJHOM Bally TPAHCMUCCUHM CTAHOBUTCS
TPYAHOAOCTHUKUMBIM, TIPH YCIOBUHM COXPAHEHUSI TPUEMIIEMBIX pa3MEPOB AJIEKTPOMAIIINH U
CUJIOBOTO 3JICKTPOHHOTO 0J10Ka. BCe KOMIIOHEHTHI AJIEKTPOMAIIIMH, 0COOEHHO KOMITOHEHTHI
TATOBOTO 3JIEKTPOJIBUTATEIIS, COSTUHEHHOTO C BHIXOIHBIM BaJIOM TPAHCMHCCHUH, Ha OoJiee
MOIIHBIX aBTOMOOUJISIX, CTAHOBATCS OOJIBIIUMU, TSKENBIMU, YTO 3HAYUTEIHHO YBETUUMBAET UX
CTOMMOCTb, a, CJIEIOBATEIHHO, MACCy M CTOMMOCTh BCETO aBTOMOOMIISL.
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OnHopexumMHasi THOPUAHAS TPAHCMUCCHSA C ABYXCTYNIEHYATHIM
MEXaHUYECKUMPEIYKTOPOM TAT0BOI0 3JIEKTPOABUIaTE s,

BcTaBuTh B OTHOPEXKUMHYIO TUOPUIHYIO TPAHCMUCCHUIO, MPEAHA3HAYEHHYIO JI1 YCTAaHOBKU
HA0OJIbIIIME aBTOMOOWUIIH, TSATOBBIN 3JIEKTPOABUTATEIb IPUEMIIEMOTO pa3Mepa U Beca MOKHO
TOJBKO IIPU YCTAHOBKE B TPAHCMHUCCHIO TIOMOJHUTEIBHOTO MEXaHUUECKOTO PEAYKTOPA C
U3MEHSAEMbIMHU (PMKCUPOBAHHBIMHU ME€PEIaTOUHBIMHU OTHOLICHUSIMU. OTHUM U3 CaMbIX MPOCTHIX
Croco00B YMEHbIIIEHUS TA0APUTOB TATOBOTO JIEKTPOIBUTATENS SBISICTCS YCTAHOBKA
JBYXCTYIIEHYATOr0 MJIAHETAPHOT'0 PEYKTOPA MEKIY TATOBBIM 3JIEKTPOABUTATEIIEM U
BBIXO/JIHBIM BaJIOM TPAHCMUCCUU. MEeXaHHUYECKHUIl peyKTOp Ha PEKUMaX BBICOKUX HArpy3oK
MO3BOJISIET YBEJIMYMBATh KPYTALIMI MOMEHT 3JIEKTPOIBUTaTeNsl. Y IPABICHUAE
NEPEKITIOYEHUSMH JOMOJHUTENBHOTO TUIAHETAPHOTO PEYKTOPA TPEOYET YCTAHOBKHU ABYX
MHOTOJIUCKOBBIX PpUKIIMOHHBIX MyPT. Ha pucyHke oToOpakeHO yCTPONCTBO OJJTHOPEKUMHOMN
TUOPUIHOM TPAHCMUCCUU C ABYXCTYIEHYATHIM MEXaHUYECKUM PEAYKTOPOM TSITOBOTO
DIIEKTPOJBUTATEIISL.

3a UCKIIIOYEHUEM BO3MOKHOCTHA U3MEHEHHUS KPYTSIIEr0O MOMEHTA TATOBOTO
AIEKTPOABUTATEIAITOT ABYXCTYNIEHUATHIN MEXaHUUYECKUN PEAYKTOP HE U3MEHSAECT MPUHIIUIIBI
paboThl OJTHOPEKUMHON TMOPUTHON TpaHCMUCCUU. MOIIIHOCTD, NepeiaBacMast TSTOBBIM
AJIEKTPOIBUTATENIEM HA BBIXOJHOM BaJl TPAHCMHUCCUH, HE U3MEHSIETCA, IOCKOJIBKY MEXKTY
TATOBBIM AJIEKTPOJIBUTATENIEM U BBIXOAHBIM BAJIOM UMEETCS TOJIBKO MEXaHUYECKOE
COEIMHEHME. [IByXCTyIIEHYaThIi MEXaHUUECKUN PELYKTOP U3MEHSET TOJIBKO IEPEAATOYHOE
OTHOLIECHHUE MEXK/y TATOBBIM JJIEKTPOJABUIaTEIEM U BBIXOJAHBIM BAJIOM. JIByXCTylI€HUATHIN
MEXaHUYECKUN PENYKTOP CKOHCTPYUPOBAH TaK, 4TOOBI 00€CTIEUUTh MEPEKITIOUYCHUE
(UKCHUPOBAHHOTO MEPEAATOYHOTO OTHOIICHHS B HY)KHOE BPEMSI B COOTBETCTBHUH C
XapaKTEPUCTHKAMU TATOBOTO JIEKTPOJABUTATENS, HO TPU ATOM 0053aTEIIbHO MPOUCXOTUT
PE3KOE U3MEHEHUE YaCTOThI BPAILICHUS 3JICKTPOABUTATEIS.

Cxema KOHCTPYKIIUH OJTHOPEKUMHON TMOPUIHON TPAHCMUCCHUU C JBYXCTYIEHYAThIM
MEXaHUUYECKUM PEAYKTOPOM TITOBOIO JIEKTPOABUTATENS MOKa3aHa Ha JIeBOM pucyHke. Ha
MIPaBOM PUCYHKE MOKa3zaHa cxema pacnpeaeneHuss MomHocty JIBC. Pacnpenenenre MOIIHOCTH
JABC mMexy 2lIeKTpUYECKON 1 MEXaHUYECKON BETKAMU COOTBETCTBYET €€ paclpeIeICHUIO B
OOBIYHOW OTHOPEKMMHOM TMOPUTHON TPAaHCMHUCCHH, PACCMOTPEHHOM paHee.

[Tomo6Has onHOpexXkUMHAs TUOPHUIHAS TpaHCMUCCHs T oyotanpuMeHsIeT Ha aBTOMOOMIISIX
Jlekcyc.

JIByxpe:kuMHasi rHOpUAHAS TPAHCMHCCHS € IBYMA JeJUTEJAMHU MOIHOCTH. C
PEeKUMOM/IeJICHUS MOIITHOCTH HA BX0JAe U KOMOMHUPOBAHHBIM PEKUMOM JIeJICHUS
MOII[HOCTH.

BxonaHoi Ban

JleauTens MOLIHOCTHA HA BXOE

OnekrpomamuHa 1 (MG1)

JenuTens MOITHOCTH KOMOMHUPOBAHHOTO PEKHUMa

OnektpomaniunHa 2 (MG2)

OpuKIMOHHBIE MY(THI ABYXCTYIIEHYATOTO IJIAHETAPHOTO peayKTopa (211T)
JIByXCTyneHYaThIi IIJIAaHETAPHBINA PEAYKTOP TATOBOIO AJICKTPOABUTATEIIS

NowunkWwh =

62



JIByxpexuMHasi THOpHIHASI TPAHCMUCCHS YIy4IIaeT BCe KaUyeCTBa OJJHOPE)KMMHOMN
TPAHCMUCCHUU 3a CUET J0OABICHHS €1IE BTOPOTO PeXUMa OECCTYNEeHUATON SIEKTPUIECKON
TPAHCMUCCHUU. DTOT BTOPOI peXKUM Ha3bIBAETCSl KOMOMHUPOBAHHBIM pa3/I€JI€HUEM MOIIHOCTH
OecCTyneHYaTo NEKTPUIECKON TpaHCMHUCCUU. JlOCTUTaeTCsl 3TO 3a CYET YCTAHOBKH €I11E
OJIHOT'O IIJIAHETAPHOI'O0 MEXAaHU3Ma B OJJHOPEKUMHYIO THOPUIHYIO TPAHCMUCCHIO C
JBYXCTYIIEHYaTbIM MEXaHUUYECKUM PEIyKTOPOM Ha BbIXOJE. BHyTpeHHEe yCTpONCTBO
JBYXPEXUMHON THOPUIHON TPAHCMHUCCUU MOKa3aHO Ha pUCYHKE. B IByXpeKUMHON
TPAHCMUCCUU JBE PPUKIMOHHBIE MyPThI 00€CIIEUNBAIOT YIIPABICHNUE KPYTAIIUM MOMEHTOM
IIEKTPOJABUTATEINS 3a CUET ITOJTHOTO U3MEHEHHUS CTPYKTYpPBI IOTOKAa MOLTHOCTH, ITPOXOISIIETO
yepe3 TpaHcMuccuio. B pexxume, koraa nepsas GppukuroHHas My ra BKIIOYEHA, a BTopas
My(dTa BBIKIIIOYEHA, CUCTEMA paOOTAET KaK paHee ONMCAaHHAsl OJTHOPEKUMHas OeccTyneHyaTast
AIIEKTpUYECKask TPAHCMHUCCHS C Pa3JeIEHUEM II0TOKA MOIIHOCTH HA BXoJe. B pexxnme, korna
BTOpas (PPUKIIMOHHASA My(pTa BKIIOUEHA, a epBas GpUKIMOHHAS MydTa BBIKIIIOUEHA, CUCTEMA
paboTaeT B pexrMMe KOMOMHUPOBAHHOTO pa3esieHUsl IOTOKa MOILHOCTHU. J{ByXpexUMHast
ruOpuIHAsE TPAHCMHUCCHUS CIOCOOHA IPOU3BOIUTh CHHXPOHHOE MEPEKITIOYEHUE MEXKTY IBYMSI
JMana3oHaMy OecCTyNeHYaTol JIEKTPUIECKONW TPAHCMUCCUH, YTO 00ECIIEYMBaET epeaavy
KPYTAILIEr0 MOMEHTA MEX]y 3JIEMEHTaMU 0€3 Pe3KOro U3MEHEHMsI YaCTOThI BpaIlleHUs JTH0O0T0
13 DJIEMEHTOB TPAHCMUCCHH.

o [ImanerapHble MeXaHU3MBI pa3aeisatoT MOIHOCTH [IBC 1 MO3BOJISIIOT YBEINUMBATH
KPYTALLIUA MOMEHT

o @OpUKIMOHHBIE MyPThI 00ECIIEUNBAIOT MJIABHOE MEPEKITIOYEHUE PEXKUMBI paOOTHI
OecCTyIeHYaTO 3JEKTPUYECKON TPAHCMHUCCUHT

o IIpumeHeHne CyMMapHO MOIIHOCTH JIBYX AJIEKTPOABUTATEIIEH YIIyUIIAETCS 38 CUET
HaJIU4YMS IBYX PEKUMOB paOOThI

CxeMa ABYXpeXKMMHOM rMOpUIHON TpaHCMUCCHH JjaHa Ha pUcyHke. CoelMHEeHHE
JIMana30HOBKOMOUHHUPOBAHHOTO PA3AeJIeHHUs] MOLUTHOCTH U Pa3IeleHUs] MOIIHOCTH Ha BXOJI€
MO3BOJIIET YCTAHOBUTH B JIBYXPEKUMHYIO THOPUAHYIO TPAHCMUCCHUIO JIEKTPOMAIIIUHBI
YMEHBIIIEHHOTO pa3Mepa 1 ooecrieunTh 0osiee 3O PEeKTUBHYIO paboTy aBTOMOOUJIS B
JIMara3oHe BBICOKUX CKOPOCTEN, 3a CUET yMeHbIIeHus yacTu MoiHoctu [IBC, nepegaBaemoit
I10 AJIEKTPUYECKON BETKE 10 CPABHEHUIO C OJTHOPEKUMHON TPAHCMUCCHUEN.

B nByxpexxuMHON THOPUIHON TPAHCMUCCUHU YacTh MOIITHOCTH, IepeaaBaeMoi 1o
3JIEKTPUYECKON BETKE, U3MEHSETCS B 3aBUCUMOCTH OT CKOPOCTHU JBMKEHHSI aBTOMOOWIISI UITH
NEePENATOYHOTO OTHOILLIECHHS TPAHCMUCCHH. [[ByXpEeKUMHASI TPAHCMUCCHS UCIIOJIB3YET
JAIIa30H JCJICHUSI MOIITHOCTH Ha BXOJE MPHU MEPEIaTOYHOM OTHOIIEHUH TPAHCMUCCHH, KOT1a
MONIHOCTbh, IEPEAABAEMAs IO DJIEKTPUUECKOM BETKE PAaBHA HYJIIO. TpaHCMUCCUS TAKKE UMEET
KOMOMHUPOBAHHOE JIEJICHUE MOIIHOCTH, YTO B JIBa pa3a yBeIUYUBaeT KOAQPUIIMEHT
TpaHchopMHUpoBaHud. B pe3yibTaTe 3TOro IByXpeKMMHas TPAHCMUCCHS UMEET PacIMpPEHHbIN
JMana3oH OeCCTYNEeHYaTOro U3MEHEHHSI IePeJaTOYHOI0 OTHOLEHUSI, YeM 00ecrieYMBaeTCs
CPaBHUTEJIBHO HU3KHUM MOTOK MOIIHOCTH, IEPEIAOIIUNCS 10 AIEKTPUIECKON BeTke. Hu3kui
Jana3oH MepelaTOYHbIX OTHOIIEHUH MOXKET ObITh UCIIOJIB30BAH ISl TOAIEPKaHuUs CpeTHEH
AIIEKTPUYECKON MOIIIHOCTH MPH YCKOPEHUH, B TO BpeMsl Kak 0oJiee BHICOKUH JHara3oH
nepeaTOYHbIX OTHOIIEHUH 711 ONITUMU3aLKU 3(P(EKTUBHOCTH BO BpeMs IBH)KEHUS Ha
BBICOKOM CKOpPOCTH.

MaxkcumanbHas o6mas 3¢p(HEeKTUBHOCTh TPAHCMUCCHH JIOCTUTACTCSI B PE3YJIbTaTe
HaIIPaBJICHUSIMAKCHUMAJIBHOW YaCTH MOIHOCTHU 10 MEXaHUYECKOMN BETKE, HO IIPU HTOM
MOJTHOCTBIO
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HOJIEPKUBAETCS PYHKIIMOHAIBHOCTh MOJHOTO ruOpuaa. YTo Mo3BOJISET 3HAUUTENBHO CHU3UTh
AIEKTPUYECKUE TOTEPHU B TPAHCMUCCHH M YMEHBIIUTD Pa3Mep JIEKTPOMAILIHH 10
HE00X0auMOro ypoBHs. OnHOpeKUMHAs THOpHIHAS TPAHCMUCCHS ISl TIepeauid MOIIHOCTH
JIBUTATENs] BHYTPEHHETO CTOPaHus Ha BBIXOHOM BaJl TPAHCMUCCHH TPEOYET UCTIONb30BAHMS
AIIEKTPOMAIIIMH CPAaBHUTEIHHO OOJIBIIOTO pa3mepa. JJobaBneHne pacmpeHHOro quarna3ona
KOMOMHHMPOBAHHOTO JCIUTENS MOIIIHOCTH YMEHBIIAET HEOOXOJUMOCTh NIEPeIaud MOIIIHOCTH
JIBC 1o 31eKTpru4ecKoil BETKE, HO MPU 3TOM YMEHBIIEHHBIE 3JIEKTPOMAIINHbI COXPAaHAIOT Ha
BBICOKOM YPOBHE CBOU CIIOCOOHOCTH K pEreHepaTUBHOMY TOPMOYKEHHUIO U CIIOCOOHOCTH K
HEOOXOMMOMY YCUIJIEHUIO KPYTSIIETO MOMEHTA.

Jlnana3oH JenuTenst MOITHOCTH Ha BXOJIE U IMaIia30H KOMOMHUPOBAHHOT'O IETTUTEIS
MOIIHOCTH TO3BOJIAET OECCTYNIEHYATO PEryIMPOBaTh YACTOTY BPALLCHUS IBUTATEIIs
BHYTPEHHETO CTOPaHUs [IPU COXPAHEHUH BCEX Ka4eCTB ITOJIHOIO THOpHIa BO BCEM IMana3oHe
U3MEHEHUS CKOPOCTEN IBUKEHUSI aBTOMOOMUJIS.

B nononHennu k 1ByM pexxumam paboThl OeCCTYEHUATOM IIEKTPUUECKON TPAHCMUCCHUHU B
JBYXPEKUMHYIO THOPUIHYIO TPAHCMHUCCHUIO BCTPOEH MEXAHHU3M NEPEKITIOUEHUS YETHIPEX
(PMKCUPOBAHHBIX NEPEJATOYHBIX OTHOLLIEHU TO3BOJISIOIIUN TPAHCMUCCUU padOTaTh B pEKUME
napajuiebHOro ruopuaa. B atom citydae 35eKTpoMaIiiHbl UCIIOJIB3YOTCS TOJIBKO TS
HeoOXxoauMoro ycusienus kpytsiiero MmomedTa JIBC u jyist BeinosiHeHUsT QYHKITUN
pEereHepaTuBHOrO TOPMOKEHUU. BhlloHeHHe PYHKIMI TapalijIeIbHOrO THOPUTHOTO
aBTOMOOWJISL JOCTUTAETCS YCTAHOBKOM JIBYX JIOMOJIHUTENbHBIX (PPUKIIUOHHBIX MY(]T B
TpaHCMUCCHIO. BHyTpeHHee ycTpoiCTBO MEXaHUKHU JABYXPEKUMHON TMOPUAHON TPAHCMUCCUU
II0KAa3aHO Ha 9TOM PUCYHKE.

BxonaHoii Ban

JlenuTeab MOIIHOCTH Ha BXO/IE

OnekrpomamunHa 1 (MG1)

OpUKIHOHHBIE MY(DTHI JETUTENS MOIITHOCTH KOMOMHHUPOBAHHOTO pekuma (2 1IT.)
Jlenutenb MOIHOCTH KOMOMHUPOBAHHOTO PEXXUMaA

OnektpomamiunHa 2 (MG2)

OpukImoHHbIe MyPTHI IBYXCTYIIEHYATOTO peayKTopa (2 1mT.)

JIByXCTyIneHYaThIi IJIaHETAPHBINA PEAYKTOP TATOBOIO AJIEKTPOABUTATEIS
BrixomHoi Ban

e S A O o e

B pe3ynbTaTte nByxpexxumHas THOpUAHAS TPAHCMHCCHS MOKET paboTaTh Kak NpocTas
OeccTyrneHyaTas JJIeKTpUYecKasi TPAaHCMHCCHH C PACIIMPEHHBIM KO3 OULIMEHTOM
TpaHchOpMAaLIK UK MOXKET BHIOpATh (PUKCUPOBAHHOE MEXAHUYECKOE NIEPEIATOYHOE
OTHOLIEHHUE, 00ECIIEYNB MPEUMYILECTBA B TOIUIMBHON Y3KOHOMUYHOCTH, KOMpOpTE U
JTMHAMUYECKUX KaueCcTB aBTOMOOWJIsl. PaboTas Ha yeTBEPHOM PUKCHUPOBAHHOM Nepeaade Kak Ha
napajuieIbHOM THOPUIHOM aBTOMOOMIIE, TPAHCMHUCCHS UCIIOJIb3YET MOIIHOCTh OAHOTO U3
IEKTPUUECKUX JIBUTATENCH JIJIsi TOBBIMIEHUS Y()PEKTUBHOCTH B PEXKUME JIBIDKCHHS HA CaMOM
BBICOKOI CKOPOCTH M MCIOJIb3YET BO3MOKHOCTH JIPYTOT0 AIEKTPHUUECKOTO IBUTaTeNs IS
AJIEKTPUYECKOTO YBEITUUYECHUS 00IIel MOIIHOCTH U JJIsl PEKUMa pereHepaTUBHOTO
TopMoxeHus. Pabora Ha npyrux, 6osiee HU3KUX, PUKCUPOBAHHBIX MEXaHUYECKUX Tepeiadax
yBennuuBaeT KpyTauuii MomeHT JIBC, uTo ynydimaeTr yckopeHrne aBToOMOOMIIS, BO3MOKHOCTb
JBIDKEHUS Ha KPYTOM MOABEME M BO3MOXKHOCTh OYKCUPOBKHU. B TO BpeMsi Kak mapajuieibHO
paboTaromme MEeKTPUIECKUE MAILIMHBI UCIIOJIb3YIOTCS U1 MOBBIIEHUS 0011l MOIIIHOCTH U
pereHepainuu SHepruu npu TopMmokeHuu. Ha nepBoii u Tpetbeil nepegade 006e 37eKTpOMaIINHbI
MOTYT OBITh UCIIOJIb30BaHbI JIs MOJ3APSAIKHA BHICOKOBOJIbTHOU aKKyMYJISITOPHON OaTapeu.
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[TnanerapHble MEXaHU3MBI pa3AeisaoT MOIHOCTh [IBC 1 M03BONISIOT yBEIMUNBATD
KPYTAILIUIA MOMEHT

OpuknnoHHBIE My(PTHI aKTUBU3UPYIOT PEXKUMBI PA0OTHI OecCTyneHYaTon
AIIEKTPUYECKON TPAHCMUCCUU

OnexTpoABUTaTe n He nepenaoT MouHocTh JIBC npu ucnonbp3oBaHu# (PUKCHPOBAHHBIX
MEPEIATOUYHBIX OTHOIICHHUIN

CxeMma paboThl IBYXpEKUMHOM THOPUIHON TPAHCMUCCUU JjaHa Ha JIEBOM YacTH PUCYHKA.
HampaBom pucynke oToOpaskeHa BakHasl TOTIOJTHUTEIbHAS (PYHKITHS, TO3BOJISIOIIAs
paboTaTh TPAHCMHCCHUU KaK Ha MapayijieIbHOM THOPUIHOM aBTOMOOMIIE, KOT/Ia MOIITHOCTh
JIBC nosHOCTBIO TIepeAaéTcsl Ha BBIXOIHOM Bajl TOJIBKO MEXAHHUUECKUM CIIOCOOOM.

YCeTpoiicTBO  ABYXPEKMMHOM  TPAHCMUCCHMM € YeTbIpbMA  (PUKCHUPOBAHHBLIMU
nepenayamuaBromoounsisi BMW ActiveHybrid X6

Nk =

BxonaHol Ban kopoOKku niepenay.

JIByXMaccoOBBI MaxOBHK (TaCUTENb KPYTUIIbHBIX KOJIEOaHMI).
DneKTpoABUTaTeNb IPUBOJIa MACISTHOTO HAacOCa KOPOOKH mepeaay.
Macnsanblii Hacoc KOpoOKHU Tepesay.

Onektpomammaa A (MGI).

OnekrpoMamnHa B (MG2).

BrixoiHO# Ban KOpoOKu mepeiay.

3akJIl0YeHue:
JIByxpexuMHas THOpUIHAS TPAHCMUCCHS TIpeJiaracT BIOOp U3 CISTYIOIINX MIECTH
pG)KI/IMOB):[BI/I)KCHI/IHI

. JleneHne MoITHOCTH Ha BXoJie (OeCCTyleHYaToe N3MEHEHNE KPYTSIEro MOMEHTA

«pexum 1»)

KoMOuHUpOBaHHBIN ACIUTENH MOIIIHOCTH (0€CCTYIIeHUaTOe N3MEHEHHE KPYTSIIETro
MOMEHTA «PEKUM 2))

[lepBas puxcupoBaHHas nepenaya, SMEKTPUIECKOE YCUTICHUE, peTeHEePaTUBHOE
TOPMOXKEHUE (JIBE DJIEKTPOMAIITHHBI)

Bropas ¢pukcupoBaHHas nepegaya, 31eKTPUUECKOe YCUICHUE, pereHepaTuBHOE
TOpMOXKEeHUE (0/IHA DIIEKTPOMAIIINHA)

Tpetbs pukcupoBaHHas nepeaaya, AEKTPUUECKOE YCUIICHUE, PETEHEPAaTUBHOE
TOPMOXEHUE (JBE DJIEKTPOMAIINHBI)

YerBépras puKcHpOBaHHAA Mepeiada, AEKTPUIECKOE YCHIIEHUE, pereHepaTUBHOE
TOpMOXKEeHUE (0/IHA DJIEKTPOMAIIINHA)

Jlnama3oHbl 0ecCTyNeHYaToro M3MEHEHHUs IEPeIaTOYHOTO OTHOIICHHS 00eCTIeYNBaIOT TUIABHOE
KoM(popTabenbHOE ABUKEHUE HA JIFOOON CKOPOCTH JBUKEHUE aBTOMOOWUJISI IPU CPETHUX
yckopenusix. KomOuHanust 1Byx Anana3oHOB O€CCTYNEHYaTOro U3MEHEHUs IepeIaTOuYHOro
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OTHOIIEHUS U YeThIPEX (UKCHPOBAHHBIX MEXaHWYECKUX Mepead 00eCIeUnBaIOT BEICOKOE
YCKOPEHUE MPHU SHEPTUYHON MAHEPE BOKICHUSL.

JByxpexxumHas ruOpuHas TpaHCMHUCCHS TIpeuiaraeT nokynareiasiM Jpxkenepan motope,
Mepcenec 1 BMB ontumansHyr0 KOMOMHAIIMIO TMHAMUYECKUX Ka4eCTB, TOIJIMBHON
PKOHOMHUYHOCTU U KOMbOpTa P HEOOJBIINX pa3zMepax TPAHCMUCCHH, TTO3BOJISIOIINX
YCTAHOBUTH JICKTPUUYCCKHUE TPAHCMHUCCHUU Ha MECTO OOBIYHOM aBTOMATHYECKOM KOPOOKH
nepenad. Harpy3ku Ha 3J€KTpOABUTaTEIb U MIPeAaBaeMasi o JIEKTPUUECKOM BETKE MOITHOCTD
B 0ECCTYIIEHUYATOM PEKHUME YMEHBIIAIOTCS 3a CUET IPUMEHEHHS BXOHOTO JCICHHUS MOIITHOCTH,
KOMOMHHUPOBAHHOTO JIEJICHUS MOIITHOCTH WJIM YeThIpeX (PUKCHPOBAHHBIX MIEpeaad B peKUME
paboThI mapamuienbHOTro THOpHAa. DAKTUIECKU UCTIONB3YIOTCS DJIEKTPOMAIIIMHEI HE TOJIBKO
MEHBIIETO pa3Mepa, HO U TO, YTO 3TH MAILIMHBI MEHBIIIE 3aBUCIT OT MOITHOCTH MPUMEHSIEMOTO
JIBUTATENSI BHYTPEHHETO CTOPAHUS, YTO IMO3BOJIAET CO3/1aBaTh TPAHCMHUCCUH, Pa3Mep KOTOPBIX
HE OTJIMYAETCS OT pa3MepPOB OOBIYHBIX ABTOMATUUYECKUX KOPOOOK mepenad. ITO MO3BOJIHIO
MPOU3BOJIUTEIISIM YCTAHABIMBAThH 3T TPAHCMUCCHUH HA IIUPOKUM Psii TUTIOB aBTOMOOMIIEH, 4TO
CHU3UJIO OOIIYI0 CTOMMOCTb CUCTEMBI.

IIpakTuyeckoe 3ansitue Ne 6
Tema: «Oco0eHHOCTH KOHCTPYKIMIA COBPEMEHHBIX MO/IBECOK »

Heanb 3ansaTus: [IpakTuueckoe 03HAKOMIIEHHE COCOOCHHOCTAMH KOHCTPYKUUN PETYIUPYEMBIX
II0JIBECOK aBTOMOOMIIEH»

OO6ecnevuenne 3aHATHS: IIAKaThI, KAPTOTPAMMBI, TAOIHUIIBI, JCHCTBYIOIICE TEXHOJOTHICCKOE
obopymoBaHue.

KoHcTpykiust 1 0COOEHHOCTH MOJABECKHA aBTOMOOUIIS

[ToaBeckoit aBTOMOOMIISE Ha3bIBAETCSI COBOKYITHOCTD JeTalleid, 00€CTIeUNBAIOIINX YIPYTYIO
CBSI3b MEK/Y Ky30BOM (pamoii) U KojiecaMi aBTOMOOMJISI, YMEHBIICHHE JUHAMHUECKUX
Harpy3o0K Ha Ky30B U KoJsi€ca, ¥ 3aTyXaHHe UX KOJICOaHU, a TaKKe PEryJIMpoBaTh MOJI0KEHHUE
Ky30Ba aBTOMOOMJI BO BpeMs JBuxkeHUs. [loaBecka, sSBIssICh MPOMEKYTOUYHBIM 3BEHOM MEX]TY
Ky30BOM aBTOMOOWJIS U JJOPOTOH, TOJKHA OBITH JIETKON M HApSly C BBICOKOW KOM(OPTHOCTHIO,
oOecneunBaTh MaKCUMaJIbHYIO 0€30M1aCHOCTb JBMKEHUS U IJIaBHOCTh XoAa. [yt aToro
HEOOXOMMbI TOYHAsI KWHEMATHKa KOJIEC, BBICOKast HH()OPMATUBHOCTh PYJIEBOTO YIIPAaBJICHHUS, a
TaK)Ke 3BYKOM3OJIAILNSA Ky30Ba OT KECTKOTO KaueHus muH. Kpome Toro, Haio y9uThIBaTh, YTO
MI0JIBECKa MepeIaéT Ha Ky30B CHJIbI, BO3HUKAIOIIUE MPU KOHTAKTE KoJieca C JOPOTOH, TOITOMY
OHa JIOJDKHA OBITh TPOYHON U HaieHOU. [[pruMeHseMble mapHUPhI TOJKHBI JIETKO
MIOBOPAYMBATHCSA U 00ECTICUNBATH ITYMOU3OJIAIINIO Ky30Ba. YTIPYTHE 2JIEMEHTHI (MIPYyKUHA U
aMOPTHU3aTOP) OJKHBI OBITH IPOCTHIMU U KOMITAKTHBIMH, M IOMYCKATh JOCTATOYHBINA XO/T
TIOJIBECKH.

3aBucumMas MojABecKa - BApUaHT NMPU KOTOPOM KoJjieca OJHOM OCH aBTOMOOMUJISI CBSI3aHbI
MeXy coOol xkecTkor Oankoi. [Ipu Hae3e Ha mpensTCTBUE OJHOTO U3 KOJIeC, BTOPOE
HAKJIOHSETCS Ha TOT XK€ YroJl.
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He3aBucumasi mojgBecKa - BApHaHT IIPU KOTOPOM KoJieca OJJHON OCH aBTOMOOMIISI HE CBS3aHbI
JKECTKO JIpyT ¢ aApyroM. [Ipu Hae3ne Ha npensaTcTBUE, OMHO U3 KOJIEC MOXKET MEHATH CBOE
IIOJIO’KEHHE, HE U3MEHSIS IIPU 3TOM I0JIOKEHUS BTOPOTO KoJIeca.

Tunbi nepez{Heﬁ noaABECKH aBTOMOOUIA

IMoaBecka Mak®epcoH, HAa3BaHas IO UMEHH WHXKeHepa Jpiia Makdepcona, pazpaboTaBiiero
e B 1960 rony, npeacrasisier co00M MOJIBECKY KoJieca, COCTOSIILYIO U3 OJTHOTO phlyara,
cTabmimM3aTopa MONePeyHON YCTOMYMBOCTH U 0J10Ka M3 IPYKUHHOTO JJIEMEHTA
Y aMOPTHU3aTOpa TEJIECKOIMMYECKOTO THUIIA, HA3bIBAEMOTI'0 KaYaroOIIENCs CBEYOH, B CBSA3H C TEM,
YTO OH 3aKPEIUIEH B BEPXHEW YAaCTH K Ky30BY IPH IMOMOIIY YIPYroro MapHUPa U MOKET
Ka4aThCs MPU ABWKEHHUH KOJieca BBEpX-BHHU3. KUHEMaTHUECKN CXEMa MEHEE COBEPIIECHHA, YEM
MOJIBECKA Ha JABYX MOMEPEUHBIX WU MPOJOIBHBIX phiuarax. [Ipu 601b1110M X0/1€ TOABECKU
pasBai (yroy HakjOHa KoJjeca K BEpTUKAIbHOM MIIOCKOCTH ) MEHSIETCS, U TeM OOJIbIIIe, YeM
OO0JIBIIIE X0/ MOABECKH, TaK KaK KOHEII phluara JBUIAeTCs BBEPX-BHU3 MO OKPY>KHOCTHU U, KaKk
CIIEJICTBUE, MEHSETCS IIMpUHA KoJien. Ho B CBSI3M C TEXHOJIOTUYHOCTHIO U AEIIEBU3HON JaHHBIN
THUII TOJIBECKHU MOIYYHII OUEHb OO0JIBIIOE PACIPOCTPAHEHHE B COBPEMEHHOM
aBToMoOuIecTpoeHuu. Briepsrie nojBecka tTuna «Mak®epcon» Oblina mpuMeHneHa B 1965 roay
Ha aBToMoOuIe «Ilexo-204», uepes roa - Ha Dopae, a B 1969 rony Ha «Duat-128».

Hacrosiee mmpokoe ucnosib3oBaHue Hadanock B Hadaine 70-x ronos. [loutu Bce
COBpPEMEHHBIE MEepEIHETPUBO/IHBIE aBTOMOOUIIN OCHAIIIEHBI TaKOM Mo iBecKoil. BBumy
HEKOTOPBIX CBOUX MpeumyniectB «Makdepcon» 3aBoeBall cede MECTO U B aBTOMOOUIISX
C 3aJTHUM MIPUBOIOM. Masible 3aTpaThl Ha U3TOTOBJICHHE, HEOOJIBIIIOE IO 00BbEMY 3aHUMAEMOE
IPOCTPAHCTBO (COOTBETCTBEHHO 0OJIBIIOE OJKANOTHOE IPOCTPAHCTBO U, KaK CIIEJCTBUE,
BO3MOKHOCTh Pa3MECTUTh OOJIBIION JBUTATEIND), 3HAUUTEITLHOE PACCTOSTHUE TIO BBICOTE MEXKTY
ONOPHBIMH Y3JIAMH, OTIPEIEIAIONIEE BOSHUKHOBEHNE MEHBIIINX 10 BEJIMYMHE CHII B MECTAX
NPUCOEIMHEHHUS K Ky30BY, BO3MOKHOCTh OCYLIECTBIEHUS OOJIBIINX XOI0B, SIBJISIOTCS,
MoKaayid, OCHOBHBIMU NMPEUMYILECTBAMU U MPUUYUHON TOTO, YTO OOIBITUHCTBO MOSBIISIFOLIAXCS
B MTOCJIEJTHHE TOJIbI KPYITHOCEPHUIHBIX aBTOMOOMJIEH UMEIOT HA IEPEIHEM MOCTY MOJIBECKY
Takoro tumna. K e€ HemoctaTkaM MOKHO OTHECTH: HECKOJIBKO XYAIINE KUHEMATHYECKUE
napaMeTphl 4YeM Y MOJIBECKU Ha IBOMHBIX MOTIEPEUYHBIX phluarax, OOJIbIINE TPYIHOCTH,
CBSI3aHHBIE C 00ECIIEUEHHEM H30JIALIMH OT JOPOKHBIX IIYMOB M BUOpauuii (A711 60pbObI € 3TUM
MOSIBUITUCH TIOJIPAMHUKH HAa PE3MHOBBIX MOJYIIIKaX ), HEOJIAronpuaTHO AJIMHHBIE PYJIEBbIC TITH
MIPU BEPXHEM PACIIOJIOKEHUHN PEEUHOr0 PYJIEBOI0 MEXaHM3Ma, MEHbIIIAss KOMIIEHCALIHS
muddepenta (IpOOILHOTO KPEHA) TIPH TOPMOKEHUMU.

IMoaBecka Ha NBOMHBIX NMONEPEYHbIX pbIYarax. B 3Tol KOHCTPYKLIMH €CTh 1Ba
MOMNEePEeYHbIXphIUara, UMEIOIUX MOBOPOTHBIE OMOPHI (CalIeHT-0J0KK) Ha paMe, OalIKe Uiu
KY30B€E.

Hapy:xHble KOHIIBI pbIYaroB, B CIy4yae MepeIHe MOJIBECKH, COSTUHSIIOTCS C ITOMOIIBIO
IIAPOBBIX OMOP C TOBOPOTHBIM KyJIakoM. YeM 00JIbIiie MOKET ObITh PaCCTOSTHUE MEKITY
MONEPEYHBIMU pblUyaraMu, TEM MEHbIIIE CHIIbI, JEHCTBYIOIIME B phlUuarax u UxX ornopax, T. €. TeM
MEHbIIIE MOJIaTIIMBOCTh BCEX JETaJel U TOUHEEe KHHEeMaTHKa nojiBecku. Hamo oTMeTuTh, Takxke,
AIACTUYHOE BOCHPUSITUE KECTKOTO KAUCHUS PaJHaIbHBIX IIMH BEPXHUMHU pblyaraMu (4To
BO3MOYKHO TOJIBKO IIPH 3TOM KOHCTPYKIIMHM HE3aBUCUMOM MOJABECKH ). XOTS MPOI0IbHBIE CUJTIBI,
BBI3bIBAEMBIE CONIPOTHUBJIEHUEM KAUEHUIO, HA BEPXHEM phlUare JUIIb HE3HAYUTEIBHO MEHBIIE,
OJIHAKO HWKHUU pbIYar v €ro Onopbl BHIMOJIHSAIOTCS C pac4€TOM Ha SIBHO OOJIbIINE HATPY3KHU.
[Tocneanrie BOZHUKAIOT MO JeHCTBUEM OOKOBBIX CHII HUIM IIPU TOPMOKEHHUU. [ 1aBHOE
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IPEUMYIIIECTBO TIOJJBECKH HA JBOWHBIX TIOMEPEUHBIX phlyarax - e€ KHHeMaTHYeCKHe CBONCTBRA!
B3aMMHBIM TIOJIOKEHUEM PhIYaroB MOXKHO OIMPEIEITUTh BBICOTY, KaK IIEHTpa KPEeHa, TaK
neHTpa nuddepenrta (mpooapHOTO KpeHa). Kpome Toro, 3a cuét pa3Hoil IJIWHBI BEPXHETO U
HUKHETO PHIYaroB MOYKHO BJIMSTH HA YIJIOBBIE TIEPEMENICHUS KOJIEC MPU X01aX OTOOS U
cKatud, T. €. Ha UI3MEHEHHE pa3Bajia M, He3aBHUCUMO OT 3TOT0, Ha u3MeHeHue kojeu. [Ipu Gonee
KOPOTKHX BEPXHUX phlUarax, OTHOCUTEIILHO HIKHUX, KOJIECa TIPU X0J1e CKATHUSI HAKIIOHSIOTCS B
CTOPOHY OTPHIIATETLHOTO pa3Baja, a MpH X0J€ 0TOO0S - B CTOPOHY MOJOXKHUTEIBHOTO. 3a CUET
ATOT'0 MOKHO MPOTUBOCHCTBOBATh U3MEHEHHIO pa3Baia, 00yCIOBICHHOMY KPEHOM Ky30Ba.
Taxxe, I3MEHHUB YTOJI IJIOCKOCTH KaYaHHUSI BEPXHETO phldara OTHOCUTEIILHO HIDKHETO,
MOXHOJ00OUTHCSI aHTUKUBKOBOTO 3(pdhexTa.

MHoropbI4yaHbie MOABECKH.

MHoropbs4axxHbl€ TOJABECKH HECKOJIBKO HATOMUHAIOT MPEIbIAYIIUA TUI U UMEIOT BCE €ro
MOJIOKUTENbHBIE Ka4eCTBa. DTU MOJIBECKH 00JIee CII0KHBI M 00JIe TOPOTH [0 CPABHEHUIO C
paHee pacCMOTPEHHBIMH, HO 00€CTIEUMBAIOT OOJIBIIYIO IJIABHOCTh X012 U JIYUIIIYIO
YIPABISIEMOCTh aBTOMOOMIISI. BOJIbIII0€ KOTMYECTB JIIEMEHTOB - CalJICHT-0JIOKOB U IIAPOBBIX
HIaPHUPOB XOPOIIIO TacsAT yAapbl IPU PE3KOM HAE3/l€ Ha MPEMATCTBUS. Bce 3neMeHThl KpensTcs
Ha TI0JIpPAMHUKE Yepe3 MOIIHbIC CalICHT-0J0KHU, YTO TO3BOJISIET YBETUYUTH IITYMOU3OJISIUIO
aBTOMOOWUJIS OT KoJiec. Tak Kak MmoJiBeCKa 3TOr0 THUIIA CTajla CIMIIKOM I'POMO3JIKOM, phlYaru
CTaJIM JIeJIaTh U3 AJIIOMUHUEBBIX CIIABOB, YTO 00ECIIEUMBAET OJIHO U3 BAKHEUIIIUX TpeOOBaHUMN
- lerkocThb. Ho mpu 3TOM TYT K€ mocTpajana A0JroBeYHOCTh AeTaneil. Takue moaBecku cevac
UCIIOJIB3YIOTCSl HAa TaKuX aBTOMOOWIsX, kak Audi, VW, Mercedes, Honda Accord u t1, To ecTh
Ha aBTOMOOMJISIX Ou3Hec kiacca. [I[puMeHeHrne MHOTOphIYa)KHON HE3aBUCUMOM MOJIBECKH,
KOTOpas II1aBHBIM 00pa30M MCIOJIb3YeTCs Ha aBTOMOOMIIAX TIPEICTaBUTENIbCKOTO Kilacca,
MPUIAET MOABECKE CTAOMIIBLHBIM KOHTAKT KOJIEC C JTFOOBIM MOKPHITHEM Ha JIOPOTe M YETKUH
KOHTPOJIb aBTOMOOWJISI TTPU M3MEHEHUSIX HAIIpaBJICHUS ABUKEHUS. ['a30BbIe TBYXXO0/I0BbHIE
aMOPTHU3ATOPBI, TATH MTONEPEUYHON YCTOMUUBOCTH, IPUMEHEHHUE JIBYX MPYKUH PA3HOU
KECTKOCTHU B OJIHOM CTOMKE - BCE 3TO CO371aeT ypoBeHb kKoM¢opTa B aBToMoOme. [losTomy st
M3TOTOBJICHHUS 3JIEMEHTOB MHOTOPBIYaKHBIX MTOJABECOK BCE Yallle UCIOJIb3YIOT HEMICIIECBBIC
JTFOMUHUEBBIC CILJIaBbl, @ MHOT/IA J1a’K€ KOMIIO3UTHBIC MaTepUalibl. | TaBHBIM HETOCTaTOK
COBPEMEHHOM CXEMBI - CJI0KHOCTh U, COOTBETCTBEHHO, 1IeHa. /[0 He1TaBHEro BpeMEHU ee
IPUMEHSUIIN TOJIBKO Ha IOPOTUX aBTOMOOMIISIX. Teneps ke OHa «yAEp:KUBAeT» 3alHUE KoJieca
JakKe HEKOTOPBIX MAlIMH royb(-Kiacca. B morckax M3BeUHOro KOMIIPOMHCCA MEXITY
YIOPABISIEMOCTHIO U KOM(OPTOM MOJIOMAaHO HEMao Konuid. 1 eciii mocMOTpeTh Ha HBOTIOLUIO
MOJIBECOK XOTS OBl 32 MOCJEIHUE Mapy JECATKOB JIET, OUEBHUJIHO, UTO Pa3BUTHE JaKe HE UJIET, a
ckaueT. Ho y aTol Menanu ecth 1 00paTHas CTOpOHA. YTIPABISIEMOCTh U KOM(POPT, HEBEOMBIN
MpeaKaM, OIJIAYMBAEM CIIOKHOCTBIO U CTOMMOCTBIO KOHCTPYKIUM. A HACTOJIBKO JIX
COBPEMEHHBIE MOABECKH CO CIIOXKHOUN apXUTEKTYpOH U MyIPEHBIMH 3JIEKTPOHHBIMH T00aBKaMHU
JydIIie, HACKOJIBKO IOpoXke O0siee MPOCTHIX U paclpoCTpaHeHHBIX (1Toka!) cxem? HaBepHoe, u
WH)XEHEpaM, U MapKETOJIOTaM CTOUT Yalle 3a/1aBaThCsl TUM BOIIPOCOM.

TopcuonHas moaBecka.
Ha MHOTMX COBpEMEHHBIX BHEIOPOKHUKAX UCIOJIB3YETCS MOJABECKA ATOTO TUMa. OATh ke
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ATONO CYTH MOJBECKA HA JIBYX MONEPEYHBIX phlUarax, HO BMECTO IIPYKUHbBI B HEN
UCIIOJIb3YETCSI TOPCUOH - YIPYTHil METAINTMYECKUI CTEPKEeHb, paObO0TaOIINNA Ha CKpYYHBaHUE.
OH urpaer Tye poJib, 4YTO U PECCOPBI, IPYKUHBI WIIK pe3nHOBbIe O6J0kK. Ho B oTiuune ot

HUX OH paboTaeT TOJbKO Ha CKpyurBaHUe ((PpaHIly3cKoe CIOBO torsion - 03Ha4aeT
CKpPYYMBAaHHE ).

Takyto moABeCKy CTaiM Ha3bIBaTh CTEPKHEBAs MOJIBECKA (OHA ke - TopcroHHas!). HxeHep
®epaunany [opme-crapmmii B koHie 20-x-Havane 30-X rog0B 0(hOpMIT HECKOIBKO TTATEHTOB
Ha CTEep KHEBYIO MmojaBecky. OH npumMenui ee B 1934 roay Ha roHounsix Auto-Union , a B 1940-
M yXe CcTosijIa Ha cepuifHbIX MammHax Volkswagen , kak apMeicKuX, Tak U rpaxkJaHCcKuX. B
1935 rony crep;kHeBas MOJABECKA KOJIEC B €€ ONTUMAJIbHOM BAPUAHTE HAIIIA MACCOBOE
npuMeHnenue Ha Citroen Traction Avant . [lopiie yBuaesn B TOpCHOHE €T0 TJIABHOE TI0CTOMHCTBO
- KOMIAKTHOCTh, M OTCIOJIA - MATYIO0 MacCy. DTU KauecTBa OCOOCHHO IEHHBI JIJIsl MAIIUH C
OYEHb MJIOTHOW KOMIIOHOBKOM U KECTKUMHU OTPAHUYEHUSIMU IO BECY - TOHOYHBIE aBTOMOOWIIH,
BHEJIOPOKHUKH, apMecKue KosiecHble MaluHbl. [Ipumepst Tomy Ferrari F2001 , Toyota
Landcruiser, paketoBo3 MA3 547. Auape Jlederp, cozparens Citroen TA , ycMoTpen B
TOPCUOHE JAPYIro€ TOCTOMHCTBO. Ero crep:keHb N0BOJIBHO JJIMHHBIN, YEM JUIMHHEE, TEM MsATr4e
IOABECKA , @ NOTOMY. OJIMH KOHEL] TOPCHOHA, UAYIIETO BJIOJIb MAIIMHBI, TPUCOEAUHAETCS K
phI4ary ImoABeCKH, a APYrou 3aKpeIuIsieTCs B OJJHOM U3 NONEPEUYNH paMbl WA HECYLIETO
Ky30Ba. Takum 00pa3om, Bce HArpy3KH OT JOPOKHBIX TOIYKOB MEPEHOCATCS B CAaMOE CUIIBHOE
MECTO aBTOMOOWJIS, U OHU PAcHpEeIEI0TCS 110 paMe WA Ky30BY HaBBITOJIHEUITUM 00pa30M.
J1st mepBoOi MaccoBOM MOJIENM C HECYLIUM Ky30BOM 3TO ObLIO HEMAJIOBaXXHO. B cBs3u ¢
HIMPOKHUM PacCpOCTPAHEHUEM MTOABECKH MepeaHNX KoJiec Tuna Mak®epcoH Bce MeHbIle Pupm
CTaJy IPUMEHTh TOPCUOHHYIO. OTHOM U3 MIPUYUH OTKAa3a OT TOPCHOHOB SIBUJIACH JEIUKATHAS
TEXHOJIOTHs U3roTOBIEHUA. OIHAKO JIJIS IOJHONIPHUBOIHBIX BHETOPOKHUKOB C PaMOil U
MHUKpPOaBTOOYCOB TOPCUOHHAs MOABECKA OKazanach uneanbHoil. Ha Toyota Prado, Isuzu
Trooper, Ford Expedition, Chevrolet Blazer u npyrux npumeHst0TCS ITUHHBIE POJAOIbHBIC
TOPCUOHBI, IPUCOETUHEHHBIE K OCH HIKHETO, a Ha VW T4 BepxHero peluara rnepeaHei
MOABECKU U 3aBSI3aHHBIE APYTUM KOHIIOM Ha MONEPEUYNHY PAMBI.

I'maponHeBMaTn4yeckasi noasecka. [lepBoii moaBecKy ¢ U3BMEHAEMBIM TOPOKHBIM
IIPOCBETOMIJIS JIETKOBOTO aBTOMOOMIIS co3nana ¢paHity3ckas pupma Citroen . Yopyrum
AJIEMEHTOM B aMOPTHU3ATOPaX CIY>KHJI CKAThIA a30T, a CHJIOBBIM (00pa3yIOIUM U
HepeJaroLIM JIaBJICHUE B CUCTEME) KUIKOCTb. [103TOMyY Takas mojBecka rnoixy4usia Ha3BaHue
TUJIPOITHEBMATUYECKOM.

['mnpoHacoc HarHeTaeT )KUIKOCTh U3 pe3EpByapa B 3aKPEIICHHBIE PSIIOM C aMOPTH3aTOPOM
chepnl. BHyTpu ka0t cepbl :KUAKOCTH U Ta3 paseieHbl MeMOpaHoil. Takum oOpa3om B
aMOpTH3aTOpax MOAJAEPKUBAETCS HEOOXOAMMOE AaBJICHUE, & KPEHbl MAIIUHBI TOCTOSTHHO
KOMIEHCUPYIOTCs. B1o6aBok BCTpOSHHBIN B THIPOCUCTEMY KpaH MO3BOJISIET PEryINPOBATh
KOJIMYECTBO LUPKYIUPYIOLIEH B KOHTYpaX KUAKOCTH, a 3HAUUT, YBEJIMUMUBATH UJIM YMEHBIIATh
JTOpOKHBIN TIpocBeT. B 1954 roay sTa cxeMa Obuia BriepBbIe TPUMEHEHA HA MOJICJIA BBICIIIETO
kiacca Citroen 15-6 . A yxe B okts10pe 1955 rona noBunka gpupmsl Citroen DS - BbI3Bana Ha
42 TTapuxckoM aBTocanone Hactosmmii gypop. [1o Tem Bpemenam 310 Oblia uyao-maiirHa. Ee
I'UAPONTHEBMATHYECKAsl MOJIBECKa o0ecreyrBaia MoCTOSHCTBO IOPOKHOTO TPOCBETA
HE3aBUCUMO OT KOJMYECTBA MaCCAKUPOB U Oaraxka U MoTpsicarollle MIaBHbIN X0, DTa MallliHa
MoTrJjla HaKpEHAThCS BIIEpE] U Ha3aj, a TAKKe BbIBELIMBATH JII000€ Kojeco 0e3 nomkpata! U
HakoHer BoguTelnpb Citroen DS Mor mo coOCTBEHHOMY YCMOTPEHHUIO CTYIIEHYaTO U3MEHATh

JIOPO>KHBIH MPOCBET. ITO HE TOJIBKO MOBHIIIATIO YCTOWYMBOCTD U aKTUBHYIO 0€3011aCHOCTD
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aBTOMOOWJIS Ha 110cce (TTOHMIKAJICS UEHTP TAKECTU, YMEHBIIAJICA MOTOK BO3TyXa MO/ JHUIIEM,
CO3/IAI0IUHI OBEMHYIO CUJTY), HO M 00JIeTHaNIO €311y 10 0€310p0XKbI0, YTO BAXKHO JJIs
n3zooumiyromen npocenkamu Opannuu. BriociaencTBum Takas cxema MoJIBECKM IPUMEHSIach Ha
OonpIMHCTBE aBTOMOOUIEH Mapku Citroen U Bce Bpemsi coBepllieHCTBOBasIack. Hopelas
paspabotka ¢pupmsl noasecka Hydroactive III - monyunsa snekTpoHHOE yIpaBieHUuE Ipu
MIOMOIIM JATYUKOB, KOMIIBIOTEPA U UCTIOJHUTENIBHBIX YCTPOUCTB. B pe3ynbTaTe KIMpEeHC
mozenu Citroen C5 He TOIBKO MOJICPKUBACTCS, HO U aBTOMATHUECKU PETYIUPYETCS B
3aBUCUMOCTH OT CKOPOCTH JABMKEHUS, KAUYECTBA JOPOKHOTO MOKPBITHS U CTUJIS €3]1bI.
Jlnama3oH nu3MeHeHui 1opoxHoro mpoceera gocturaetr 20-30 cm. Citroen caemnan
TUAPONHEBMATHYECKYIO IMOJBECKY CBOMM KOHBKOM , IPUMEHUB €€ paHblie Apyrux. OaHaKo
aHanornyHyto noasecky Hydrolastic B cBoe BpeMsi ycTaHaBnuBaia Ha CBOM MaJIOJTUTPAKHBIC
aBTomMoOuu anrnuiickas British Leyland Motor Corp. , a dupma Lotus pazpaborana
TUIPOITHEBMATHUKY JUIsl pa3BeAbIBATEIbHOTO TaHKa Scorpion . Y Hac 00€BYyIO MalllMHY JIeCaHTa
(BM/I) ¢ ruaporHeBMaTHYECKOW HE3aBUCUMOM TTOBECKOM BCEeX KaTKOB BhITycKas ¢ 1968 roma
Bonrorpazackuil TpakTopHbIif 3aBoJI. MainHa 10JKHA OblIa JTOXKHUTHCS Ha OprOX0, YTOOBI
Jy4lle NpATAThCS HA MECTHOCTHU M IIPOLIE 3arpyKaThCs B caMoJieT. Mi3yueHrneM BO3MOKHOCTEN
IPUMEHEHHUS YHUCTO THEBMATUUECKOM MOABECKHU B JIETKOBBIX aBTOMOOMIIIX 3aHUMAJINCh MHOTHE
¢bupmel. Harmpumep, B 60-¢ roast Daimler-Benz ( Mercedes Benz 600 u Lincoln o6opynoBanu
€10 CEpUITHBIE MOJENN. A TIEPBBIM BHEAOPOKHUKOM, OCHAILICHHBIM ITOJBECKON KOJIEC Ha
BO3JYILIHBIX MENIKAX , 3aMEHUBIINX MPYKUHBL, cTall B 1992 rony Range Rover LSE . bonpmue
U3bICKaHMS B 3TOM obsactu nposenu B 70-e ronbl Volkswagen u Audi coBMeCTHO ¢ KOMIIaHUEN
Fichtel und Sachs .

3aaHAA MOABECKA ABTOMOOHJIA

IMoaBecka " /le {uon''.

3agusisa noasecka ne Jlnon nzoopereHHas 0ojiee cTa JeT Ha3a/l, UCIOIb3YeTCs 10 CUX TMOop.
OpuH U3 HETOCTATKOB 3aBUCUMOM MOABECKH BEAYIIMX KoJiec 0oJbIasi HEMOAPECCOpHasl Macca,
OTPUILIATETFHO BIMSIONIAS HA TaKWE MTOKa3aTeNn, Kak KoM()OPT aBTOMOOWIISI, €70 YCTONYUBOCTD
U yIIpaBIsIeMOCThb. B Tex ciydasx, korga no GMHaHCOBBIM UM KOMIIOHOBOYHBIM
COOOpaKEHHSIM MHXKEHEPBI OTKA3bIBAIOTCS OT HE3aBUCUMOM MOJABECKH, BHIPYUYAET CTapast
cucrteMa zie JInoH . B Hell kapTep riIaBHOM nepeadn 3aKperuisieTcs Ha MONEepEeYrnHe paMbl WA
Ha Ky30Be€, a IPUBOJ KOJIEC OCYILECTBIISIETCA MOAYyOCsIMU Ha mapHupax. [Ipu atoM koneca
COCIMHSIIOTCS M30THYTOM Oanikoit. [TogBecka ocTaeTcst 3aBUCUMOM, OTHAKO 34 CUET KPETICHUS
MaCCHBHOM TJIaBHOM Mepeaaun OTJASILHO OT MOCTa HEMOAPECCOpHas Macca CyIIeCTBEHHO
yMmeHbInaetcsi. Cucok aBTOMOOUIIEH, UCTIONB3YIOINX 3aJHUN BEeAYITUA MOCT TUMa jae J{uoH ,
JIOCTATOYHO OOIIMPEH, U B HEM HE TOJIBKO TaKHE U3BECTHBIE MOAENH, Kak Volvo 345 1975 rona
u Alfa Romeo 75 1985-ro, Ho u moaenu 2000 roga: Aston Martin V8 Vantage, Honda HR-V
4x4 u psan nqpyrux. CBoe Ha3zBaHUE MOABECKA MOJy4rIIa o uMeHu rpada Annoepa ae Jlnona
Mapku3a jie Banb. B 1883 roay nosisuniocs npeanpusitue De Dion. Bouton. Trepardoux . I'pad
Urpal B HeM poJib puHaHcucTa, byToH TexHosora u coopiuka, a Tpenapay npeacTaBiisi
KOHCTPYKTOpPCKOE O010po B enuHcTBeHHOM Juiie. 20 maprta 1893 roma Obut 3amaTeHTOBaH
3amganii MocT Ae Jluon . O HemoapeccopHbIX Maccax HU rpad, Hu byTtoH, Hu Tpemapay u
MOHSATUSI HE UMEJU K CO3/IaHUIO ATOTO y3Jla UX MOATOJIKHYJIa UHTYyuULM. J[eJIo B TOM, 4TO B
MEPBbIX KOHCTPYKIHUSIX TPULIUKIOB U KBaApulinkioB De Dion-Buton aBuraTtens 3akperuisuics
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Ha 3aaHel ocu. U e31a no OylbIKHBIM MOCTOBBIM HACTOJIBKO PACTPSICIIAa MOTOP, YTO AETAIU OT
HETO OTBAJIMBAINCH OYKBAJIbHO Ha XO/Yy. ¥Y3€J PELINIA OTPAJAUTh OT TPSICKU TaK U MOSBUIICS
MOCT, WJIH, KaK CEroJHsI TOBOPAT, oaBecka tuna ae uon . CtpeMsch n30aBUTh 3aBUCUMBII
3aIHUM MOCT OT JIMIIHEH TSYKECTH MHKEHEPHI IOCTOSHHO COBEPIICHCTBOBAIN KOHCTPYKIIMIO.
Teneps Takas MoaABECKa MOXKET ObITh KaK 3aBUCHUMOM, Tak U He3aBucuMmoil! Hanpumep, B
Mercedes R-kitacca nHxkeHepbl 00bEIMHUIIN JOCTOMHCTBA PA3HBIX CXEM - KOPITYC TJIABHOU
Iepesadyu 3aKpenuin Ha OAPAMHUKE, KOJIECA, [IOJIBEIICHHBIE HA IIATH PhIYarax, IpUBOAST
Ka4arolluecs MOIYyOoCH, a POJIb YIPYTHMX 3JIEMEHTOB UI'PAIOT IHEBMAaTUYECKUE CTOMKY -
OpUTMHAaJIbHAs KOMINJIALA!

3aBucumas noaBeECKa.

C caMoro 3apoxaeHHs] aBTOMOOUJIECTPOEHUS 1O HAILIUX JHEH J10KWIa 3aBUCHMAs MOJIBECKA.
Ho oHa cTaHOBUTCS UCTOPHE - MOCTBI, AKECTKO CBS3BIBAIOIINE KOJIECA, HBIHE UCTIOIb3YIOT
pa3Be 4TO Ha KJIACCUYECKUX BHEJIOPOKHUKAX, Takux Kak Nissan Patrol, Jeep i YA3. Eme
pexe Ha JIETKOBBIX aBTOMOOWIISIX, HanpuMmep, Ha Bonrax u kinaccudeckux XXurymsx, HO 3TH
MalIuHbI OB pa3paboTaHbl OKOJIO MOJyBEKa Ha3aa. MUHYChl KOHCTPYKIIUW OUYE€BHUIHBI -
MEPEMEILICHHUE OJTHOTO KOoJIeca MEPENACTCS APYrOMY, CIECICTBUEM YETO SBJISIIOTCS PE30HAHCHBIE
KOJICOaHMS KOJIEC B MOMEPEYHON TIIOCKOCTU (3B (EKT MHUMMH), YTO BpeIuT U KOMPOPTY, U
yIpaBisieMOCTH. BbIX0O OJIUH - HaJl0 «pa3BA3bIBATH) MIPABYIO U JIEBYIO CTOPOHY.

I'maponHeBMaTH4YeCcKasi MOJABECKA.

3aaHss TUAPOITHEBMATUYECKas TTOABECKa aHAJIOTUYHA TIepeIHEN.

IToaBecka " /Iro0one'.

BecbMa opurnHagbHas pa3sHOBHIHOCTh HE3aBUCHMBIX CXEM - MojBecKa «J[ro0oHe». Prruar
ITOJBECKH OJTHOM CTOPOHOM KPEMUTCS K KOJIECY, a APYrasi BXOJAUT B 3aIIOJIHEHHBIA MAcjIOM
UJIMHAP, KOTOPHIH 3a HeoObIYHYI0 (hopMy mpo3Bain "mopoceHkoM". BHyTpu Hero
pacmnoJIoKeHa npyK1Ha, B YAIIKy KOTOPOU U ynupaercs pbryar. Kcratu, Maciao HE TOJIBKO
CMa3bIBaeT MOAMIUITHUKY PbIYara, HO ¥ CIIYKUT aMOPTU3aTOPHON KUAKOCTHIO. Takum 0bpazom,
«TOPOCEHOK» - OTHOBPEMEHHO YNIPYTUi U aMOPTU3HPYIOLIN 351ieMeHT. Ho 0ueHb cliokHyIo B
U3rOTOBJICHUH U peMOHTE nojBecKy "J{robone" npumensuin aumib B 1930-xrogax mpomnuioro
BEKa Ha HEKOTOPBIX aMepukaHckux mojensx, Opel Kadett, a oT Hero no HacneaCcTBY OHa
nepenuta Ha Mocksuu 400.
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MHoropbIyaxHasi MOABECKA.

B nauvane 1980-x unxenepsl hbupmbl Mercedes Benz BMeCTO mapbl CABOSHHBIX CTAIH
MPUMEHSITH ISATh Pa3/ieNIbHBIX PhIUaroB. /IBa U3 HUX yJIEpKUBAIOT KOJIECO, a €IIE TPH 3aJal0T
eMy HE0OXOMMOE TTOJIOKEHHE B TOPU3OHTAIBHOM M BEPTUKAJIBHOU IIOCKOCTSIX.
MHoropbslyaxHas cXeMa 1o CpaBHEHUIO ¢ 00jiee MPOCTOM Ha IBOMHBIX MOMEPEUYHBIX phluarax -
O51aro Jj1s1 KOMIIOHOBKH y3JI0B U arperatoB. Kpome Toro, urpast pazmepamu u GopMoit
phIUaroB, MOKHO HAMHOT'O TOYHEE 33]1aBaTh TPEOYyEeMbIE XapaKTEPUCTUKH MOJBECKH. A
Osarosiapsi Tak Ha3bIBAEMOM AIACTOKMHEMATHKE MOABECKA 00J1a/1aeT MOAPYIMBAIOIIUM
s dexrom B moBopotax. Tak nenaror, Hanpumep, Popa-Dokyc u Masna-3. Myapenas
apXUTEKTypa, O0JIbIIOE KOJTHMYECTBO PHIYArOB U MIAPHUPOB YBEIMUYUBAIOT MACCy KOHCTPYKIIHH.
3agHss MHOTOpbluaxHas nojsecka @opa-Dokyc 0OUYeHb KOMITAKTHA. A €€ MOAPYIUBAOIIUN
3¢ deKT - cepbe3HbIi BKJIA] B 0€30MacCHOCTb...

AKTHBHaA MHOTOpbIYasKHasl MOABECKA

Pazpaborana ¢pupmoit Continental. MecTto oHOTO U3 pbryaroB 3aaHei noasecku bMB 3ansin
AIIEKTPOJIBUTATEID C TAT0M (KpacHas cTpenka). [lo komaHae KoMIbpIoTepa OH HEMHOTO
JI0OBOpAuYMBAaET KoJieco, (hakTHUeCKu Jenas 3aJHIOI0 OCh ympasisiemoit. [Ipenmonararor, yto
HOBHUHKA (4epe3 napy-TporKYy JIET €€ 00€IIaoT CTABUTh HA CEpUITHbIE aBTOMOOUIIN) OyAeT
COTPYJHUYATH C CUCTEMOM CTaOMIM3alMHU U aKTUBHBIM pyJieM. TpyIHO NpPeACTaBUTh, UTO €IIIE
OyZAeT aBTOMaTU3UPOBAaHO B aBTOMOOUIIE. ..

OOBIYHO MpU OIIEHKE MOABECKH aBTOMOOMIIA 00paIllaloT BHUMAHUE Ha Takue eé
NOTPEeOUTENHCKHE CBOMCTBA KaK KOM(POPTHOCTH, YIIPABISIEMOCTh M YCTOMYUBOCTD (ISl KOTO-TO
BaykKHEe MePBOeE, I KOro-TO BTOpoe). bonbmnHCTBY toeil adCoII0THO BCE paBHO, KAKOTO
THUIIA MOJ[BECKA CTOUT Ha UX aBTOMOOMIISIX, CKOJIbKO TaM pblYaroB, U TeM 0oJjiee BCE paBHO 110
KaKoi OCH MPOXOJUT LIEHTP KpeHa Ky30Ba. M 3To - mpaBuiIbHO. DTO yJ€]1 HHKEHEPOB - BIOOP
THUTIA TIOJIBECKHU, TIOJ00D €€ TEOMETPHUECKUX MapaMETPOB U TEXHUUECKUX XapaKTEPUCTUK
OTZIeNbHBIX €€ eMeHToB. [Ipu pa3paboTke, aBTOMOOHIIE TPOXOIUT OTPOMHOE KOJIMYECTBO
pacdéToB, UCTIBITAHUI U TeCTOB. [109TOMY, B IpUHITUTIE, TOJBECKA CTAHAAPTHON MAIIIUHBI
UMEET MPUEMIIEMbIE TTIOTPEOUTENBCKHIE XapaKTEPUCTHKHU U YAOBIETBOPSAET TPEOOBAHUSIM
OonpimHCTBA IOTpeOuTenein. He cexper, 4To KoMpOpT U ynpaBiIsieMOCTh SABISIOTCS
CBOMCTBaMH, 3a4aCTYIO MPSIMO MPOTHUBOMIOIOKHBIMH, U 3aBUCAT OT KECTKOCTU MOJIBECKH
(mocrositHHAs TTpo0JIeMa C HAIIUMHK 8-MU U 9-MU - XOPOIIIO IepKaT TOPOTy MOABECKH - KECTKHE
KakK TabypeTKu). YBs3aTh 3TH KauecTBa yAa€Tcs TOJBKO B CIOXKHBIX, aBTOMAaTHYECKU
peryJiMpyeMbIX MoJIBECKax JOPOruX aBToMOOMIed. MHOrHe BOAUTENH, IPEATIOYUTAIONINE
AKTUBHBIN CTUJIb BOXKICHUS MIOHUMAIOT, YTO MOJIBECKA CTAaHAAPTHOTO aBTOMOOWUJIS, CPEAHETO
KJ1acca, He MOKET peain3oBaTh Bcex ux amounuii. U Tyt HaunHaercs "6oprba" 3a
yIpaBiIsieMOCTb. B Mepy CBOMX CpeICTB M CUJT Kaxk bl UIET cBoUM IyTéM. B mepByro ouepennb
OOJBIIMHCTBO HAYMHAET C aMOPTU3aTOPOB, 10JIarasi CTaHIapTHHIE U3/e/nsl BHHOBHUKAMHU BCEX
CBOMX OeJl, 3aMeHsIs UX, HalpuMep, ra30BbIMH. KTO-TO ycTaHAaBIMBAET NOTIOTHUTEIBHBIC UITH
Oonee KECTKUE CTAOMIU3ATOPHI TIONIEPEUHON YCTOWIMBOCTH, PACTSKKU NIEPETHUX CTOCK.
HekoTopble MEHSAIOT pE3MHOBBIE BTYJIKM U CallIEHT-0JIOKHM B IOJIBECKE Ha OoJee kEcTkue (B
IPOCTOHAPO/IBE - CIOPTUBHBIE). EcTecTBEeHHO, HE 3a0bIBasi O MPYKUHAX, UX MOAOUPAIOT,
MOJPE3atoT U T.1. BCE 3TO MPUHOCUT CBOU TJIO/IbI. B KaX10M KOHKPETHOM CJIy4yae CBOM.
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KoneuHo 310 BcE paboTaet, ¢ 3TUM TpyAHO criopuTh. Ho BOT coueTaHue TeX UM UHBIX
3JIEMEHTOB MPUBOAUT UHOT/A K "(aTanbHbIM" pe3ylibTaTaM.

[Tpu BcEM 3TOM MHOTHE 0 KOHIIA HE TIOHUMAIOT "9TO TBOPAT". MHOTHE aBTOMOOUITUCTHI
CTaBAT npocTaBku Ha nepeanue (yousas LHIPYCel) 1 Ha 3a1HUE CTOMKH, BCIEACTBUE YETO
OBIBAaCT HEBO3MOXXHO BBICTABUTH YIJIbl YCTAHOBKH KoJjieC (0COOEHHO MPOI0IbHBIN HAKIIOH -
Caster). Hanmpumep, He BCe 3HAIOT, YTO MOXKHO TTOHU3UTh aBTOMOOMIIb, M TIPAKTUYECKH HE
MOTEPATH SHEPrOEMKOCTD MOJIBECKH, TIPH MIPUEMIIEMON €€ )KECTKOCTHU. 31€Ch HAM MOTYT
MIOMOYb MPY>KHUHBI C TPOTPECCUBHOMN XapaKTEPUCTUKOM (pa3HbIM IIaroM BUTKOB). [1pu aTom
B)KHO IMOMHHTH YTO HAUBAKHEHIITUM IMapaMeTPOM IPHU BHIOOPE MPYKUH SBIISICTCS COUCTaHUE
YTJIOBBIX KECTKOCTEH MepeIHEH U 3aIHel MTOBECOK. BONMBIIMHCTBO CTaHIaPTHBIX MAIIINH, C
1ebI0 0€30MaCHOCTH, HACTPOEHBI HA HEAOCTATOUHYIO YIIPaBIsIeMOCTh. MieanbHOl cunTaercs
HEWTpasbHas YIPaBJIIEMOCTh, HO €€ HEJOCTATOK 3aKJII0YAETCsl B TOM, UTO MalllMHA UAyIIasl Ha
npeziesie CIEMHbBIX CBOMCTB MOKPHIIIEK MOKET MPETOIHECTH J1a’Ke OMBITHOMY BOJIUTEIIIO
HETPUATHBIA CIOPIIPU3 B BUE HEOKUAAHHOTO CPhIBA MEPEHUX WU 33IHUX KoJiéc. [Ipyrumu
CJIOBaMU OTCYTCTBYET OJHO3HAYHOCTb B YIIPABIISIEMOCTH.

IIpakTnuyeckoe 3ansarue Ne 7
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX MOABECOK

I.[e.m; 3aHATHA: HpaKTI/ILICCKOC 03HAKOMJICHHE COCOOECHHOCTBIO KOHCTPYKINH SaﬂHeﬁ
MHOFOpBI‘RDKHOﬁ IIOABCCKH aBTOMOOMIIS

Oolecnevyenne 3aHATHSA: TJIAKAThI, KAPTOTPAMMBbI, TaOJIUIIbI, JEHCTBYIOIIEE TEXHOJIOTUYECKOE
000pyI0BaHUE.

MHoOropbIyakHas oJABECKAa

[IepBBIM CepHITHBIM aBTOMOOMIEM, Ha KOTOPOM YCTAHOBHJIH IIOJIBECKY HOBOI'O THIIA,

ob11 Jaguar E-type 1961 roaa Beinmycka. Co BpeMEHEM €€ C YCIEXOM CTaJd NPUMEHATDL U Ha
nepeaHel OCH aBTOMOOUIIEH, KaK, HAIIpUMeEpP, Ha HEKOTOPLIX Moaeisax Audi. [lppuMeHnenue
MHOT'OPBIYAKHOM ITOIBECKU MPUIAET aBTOMOOUIIO N3YMUTEIBHYIO INIABHOCTD JIBHYKEHUSI,

B naHHON KOHCTPYKIIMU KPEIJIEHUE CTYNUL KOJIEC OCYIIECTBIIIETCS IPH MOMOIIM YETHIPEX

pPBIYAroB, YTO MO3BOJIAET PETYJIUPOBKY B MIPOAOJIBHOM U MOMEPEYHOMN IIIIOCKOCTSIX.

KoHcTpyKiusi MHOTOPBIYaXHOM MOJIBECKU COCTOUT U3 CICAYIOIINX y3JIOB U JIETAJICH:
MIPOJOJIBHBIE PbIUAry;
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MONIEPEYHBIE PhIYary;
MOJAPAMHUK;

Oropa CTYIHLIBI;
aMOpTHU3aTOPBI;
MPY>KUHBI.

(N O O R N B

Orope soppasas |4 ot

Hetpumn paras Wraes s
] [y

OCHOBHBIM HCCYIIHUM 3JICMCHTOM IIOABCCKH BBICTYIIACT IIOAPAMHHK, K HCMY (bHKCPIpYIOTCiI
IMOIICPCUYHBIC pbIYalv, COCANHCHHBIC C OHOpOﬁ CTYIIUOBI, YTO B CBOIO OUCPCIAb oOecreunBaeT ce
MOMNEPEUYHOC ITOJIOKCHHUC. MHOZOpbl‘lClOfCHCl}Z 3a0H515 nodeecm, Konopyr ycmarasiuearom Ha
COBPEMEHRHbIX a6m0M06uJZ}ZX, cocmoum U3 mpex Ui nAaAmu nonepeEYHblx povliacoes.

Kax pabomaem muocopwiuasicnas 3a0mnss noosecka?

CranmapTHas KOMIUICKTAIHS BKIIOYACT B ceOsl BEpXHUH, EPEIHUN HIDKHUN M 3aTHUH HIKHUN
poruard. Ilepenady nepeqHux MonepevyHbIX YCHINN OCYIIECTBIISET BEPXHUI phluar, OH JKe
CIIY’KHT JUISL COEAMHEHHS KOJIECHOM OMOpPHI C MOoApaMHUKOM. Ha 3aqHuii HyKHHM phryar
NPUXOJIUTCS 3HAYMTEIbHAS YacTh Beca Ky30Ba aBTOMOOWIIS, TIepeIaloasics yepe3 NpyKuHY.

[IpononbHBIN phIYar yaepKUBAET KOJIECa B HAPABICHUHU MTPOAOJIBHON OCH, KPETIJICHUE

K Ky30BY OCYILECTBIISETCS MPU MOMOIIN ONOPbI. [IpOTUBOIIONOXKHBIN Kpail pbryara
COEIMHSIETCS ¢ ONOpOil cTynuubl. Ha 3TOM 351eMeHTe pacnoiaratoTcsi HOAIUITHUKY U KPETeKU
KOJIeC.

AMOPTH3aTOPbI U NPY>KUHBI B OOJIBIIMHCTBE CIYyYaeB YCTAHABIMBAIOTCS Pa3/IEIbHO.
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MHoropbslyaxHas MoJBeCKa yCTaHABIMBAETCA Ha aBTOMOOWIIM C 3aJIHE- U MEePETHETPUBOTHON
KOMIIOHOBKOH. VMeeT OoJiee CI0KHOE YCTPOMCTBO, IMOATOMY HMCHOJIB3YEeTCS Ha aBTOMOOWMIISIX
J0pororo kiacca. Bnepsbie MHOropbluakHas mojaBecka Oblta ycraHoBsieHa Ha "Sryap E-Type"
B Hayasie 60-X rozos.

Co BpeMeHEeM OHa MOJCPHHU3UPOBAJIACh M CelYac aKTUBHO HUCIIOIB3YETCS Ha aBTOMOOWMIIAX
«Mepcenecy», «bBMB», «Ayanm» u MHOTUX OpYrux. YCTpoHCTBO B ueM 0COOEHHOCTH JaHHOM
KOHCTpYKUMU? MHOropelyakHas IOJIBECKa IPEIIOJIaracT HajJu4Me CIEAYIOLIUX 3JIEMEHTOB:
[Togpamuurka. IlonepeyHbIX W MPOMOJBHBIX pblYaroB. OmOpsl CTyNHIBL. AMOPTH3AaTOPOB U
npyxkuH. Kak 3710 Bce 3akpemieHo? KpermeHue CTynuibsl K KOJECY OCYIIECTBIISIETCS
IIOCPEACTBOM YETHIPEX pbIYAroB. IJTO TMO3BOJSET KOJIECY aBTOMOOWIIS OeCHpensTCTBEHHO
JBUTATBHCS B IMONEPEYHON U MPOAOIBHOMN INIOCKOCTH.

HecymmMm s1eMeHTOM B KOHCTPYKIHMM JaHHOW IMOJBECKM SBJISIETCS HoApamMHUK. K Hemy
KPENUTCs TIONEPEYHBIN phlYaryepes CreualbHble BTYJIKH C METAIUNIMYECKUM OCHOBaHUEM. [[is
CHWKEHUsI BHOpanui, B HUX HCHOJB3yeTca pe3uHa. [lomepeuHble pblyaru COETUHSIOTCS C
OINOpOM CTymuIbl. Tak OCYIIECTBISAETCS MPAaBUIBHOE IIOJIOKEHHUE KOJEC B IMONEPEUHOU
MJIOCKOCTU. 3a4acTyl0 MHOTOpPBIYa)XKHASI HE3aBUCUMAs 3a/IHsIS TIOJIBECKA BKJIIOYAET B ce0sl TpH
nornepeunslx pbryara: Hwoxkaui 3agauil. [lepennuii. Bepxuuit. IlocienHuil ocymiecTBisieT
repenadyy yCuiMi U COEAMHSAET NMOAPAMHHK C KOPIIyCOM OmoOpbl koseca. HuxHuih nepenHui
pblYar mOoJABECKH OTBEUYAET 33 CXOXKJCHHE. 3aJIHUI 3JIEMEHT BOCIPUHUMAET YCUJIUS, KOTOPbIE
nepeatoTCs OT Ky30Ba MPU IBUKEHUN aBTOMOOUJIS.

Benenue koneca B NpPOJOJIBHOM TMOJIOKEHHWU OCYILECTBISETCS Onaronapsi MpoJ0JIbHOMY
pbruary. OH KpenuTcsi K Ky30BY MAalIUHBI NMPU NOMOIIH Oonopbl. C Ipyroid CTOPOHBI 3JIEMEHT
COeMHSIETCS CO CcTynulled. B merkoBom aBroMoOuiie UMEETCs YEThIpe MPOJIOJIbHBIX phlyara —
[0 OJJHOMY Ha Kaxjaoe koseco. Cama cTynuyHas ornopa siBjsieT coooil OCHOBaHHUE Ui KoJieca
noamunuuka. [locnennuii kpernurest npu nomoiu 6onta. Keratw, ecam He cobmocT ero
MOMEHT 3aTsKKH, MOYKHO BBIBECTHM M3 CTpOs MNOAMMNHUK. [Ipu mpousBeaeHWM PEMOHTA,
clenyeT OCTaBUTh HeOoJblIoN ModT B crynuie. MHade y Bac pacchimiiercs MOAIIMITHUK.
Takxke MHOTOpBIYAXHAs TEPEIHssl TMOJIBECKAa HMMEET B CBOEH KOHCTPYKIIMM BHUHTOBYIO
npyxuHy. OHa onupaeTcss Ha HWKHUW 33JHUN MONEPEYHBIN phlyar U BOCIIPUHUMAET OT HETO
yewust. OTAENbHO OT NPYXHUHBI pa3Memiaercs amoptuzatop. OObIYHO OH COEIUHSAETCS C
OIIOPOU CTYIULIBL.

Cmabunuzamop. MHOTrOpbslYaXHas 3a/HsAA MOJBECKA, B OTJIMYME OT IOJIy3aBUCHMOM Oaiku,
UMEeT B CBOEM KOHCTPYKIMU CTaOMIM3aTop monepeyHo ycrtoiunBocth. CamMoO Ha3BaHUE
FOBOPUT 3a NpeAHa3HAYCHHUE dJeMeHTa. /[aHHasg nerans CHUXKAeT KPEHbI HPU IPOXOKICHUU
IIOBOPOTOB HAa CKOPOCTH. Takke Ha 3TOT IMapaMeTp BIUAET >KECTKOCTb aMOPTU3AaTOPOB U
npyxuH. Hanuuue crabunmzaTtopa 3HAYUTENBHO CHMXKAET PUCK 3aHOCA IPU MPOXOKIECHUU
IIOBOPOTA, TaK KakK OOecreunmBaeT OeCNpEepbIBHBIM KOHTAKT KOJEC C JOPOKHBIM MOKPBITHEM.
DNeMEeHT SIBJISIET COO0M HEKYI0 METAJTTMYECKYIO IITaHTy. BBIMISAINT OH Tak, Kak Ha OTO HIKE.
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Crabunmn3atop nornepeyHon yCTOMYMBOCTH YCTAHABIMBAETCS HA NOJAPAMHUKE MHOTOPBIYaXKHOU
MOJIBECKU M KPEMUTCS IPH MOMOIIM PEe3UHOBBIX omnop. biaronapsi Taram mraHra cBS3bIBa€TCS
C OIMOPOM CTYIHUIIBI.

Kaxue umeem muocopviuasicuas noosecka nitocvl u MUHycol?

Ipeumywecmea MHOTOPBIYaKHOM MTOABECKH SBJISIOTCS Ha MOPSIIOK BHIIIE, 3TO KOMGOPT.

B KOHCTpyKIIMM UCIIOJIB3YETCsl HECKOJIBKO phIYaroB. Bce OHM KpensaTcs: Ha MOAPAMHHUKAX YeEPE3
caiienTOs0KU. brnaronapst aToMy, Ipyu MPOXOXKACHUU SIMBI TIOJIBECKA OTJIMYHO CIJIATHIBAET BCE
HepoBHOCTU. KcTaTu, paboTaeT ppluar TOJIbKO TOTO KOJIeca, KOTOPOE MOMNalo B sIMY.

Ecnu ke 310 6anka, Bce ycunusi OyayT NepelaBaThbCs Ha COCEHIO cTynuiy. B mamune, rae
UCIIOJIb30BaHa MHOTOpBIYAXKHAsI MOJBECKA, HE UYBCTBYETCS M3JIMIIHUX IIYMOB U BUOpaluii npu
IPOXOXJAEHUHU HEpPOBHOCTEN noporu. Takke MAaHHBI aBTOMOOWIb Oojiee O€30IMacCHBIM.
OOBsACHSAETCS 3TO UCIIOJIB30BAaHUEM CTaOWIM3aTopa momepeyHou ycroitunBoctu. [lo cBoemy
BECy pbluard HaMHOTO Jierde, 4yem Oajika. JTO CHIDKAET CHApsHKEHHYIO TOJPECCOPHYIO Maccy
aBTomoOmisi. Takum oOpa3oMm, MHOTOpBIYaXHas moaBecka — 3T0: Komdoprt. OtcyrcTBHE
CUJIBHBIX YJApOB Ha Ky30B. YBEIMYEHHOE CIEIUIEHHE KOJEC C JIOporod. Bo3MoxHOCTH
MOINIEPEYHON U MPOAOJIBHOM perynnpoBkd. Henocratku Eciin nmogHnmaercss BOIpoOC O TOM, 4TO
Jdy4uie - Oanka WM MHOTOpBbIYa)KHAs MOJIBECKA, - CTOMT PACCMOTPETh MHHYCHI MOCIEIHEN.
Camblii  6onbwion HeOOCmMamox — 3TO CIOXHOCTb KOHCTpYKIuu. OTcrona AOpOoroBU3Ha
oOcayXMBaHUST W HejAeleBas IeHa camMoro aBToMoOuis. CTOMMOCTh MHOTOPBIYAKHON
NOJIBECKH B 2-3 pasa Bblllie, 4eM OOBIUHON Moity3aBUcUMOl Oanku. Cnenyromee — pecype. Tax
KaK B KOHCTPYKIMH MCIIOJb3YETCS MHOTO IIAPHUPOB, PbIYaroB M CTAMJIEHTOJOKOB, BCE OHU
PaHO WM TO3JHO BBIXOAAT M3 CTposi. Cpok CiayXObl AeTaneil MHOIOpPhIYaXHOM MOJBECKU
coctraBimsier 100 Teicsiu kuiaomerpoB. UTo kacaercst Oalku, OHa NPAKTHUYECKH BEYHAs.
KoHCcTpyKlMss Ha MOpSAOK HaJeKHEe U HE TpeOyeT JOpOrOoCTOSIIEro OOCTyKUBAHUS.
MaxkcuMyMm uTo TpeOyeTcs 3aMEHUTh — 3TO aMOpTU3aTopbl. OHU «XOAAT» MO HAIIUM JOporam
0K0i0 80 ThICAY KHJIOMETPOB. MHOTOPBIYAKHOW TMOABECKE NPU €3/1€ MO HEPOBHOCTAM
TpeOyeTcst Oonblliee BHUMaHue. Eciau ManimHa Hayana u3JaBaTh CTYKH B MEpEAHEN WK 3aHEN
YacCTH, CTOUT OCMOTPETh COCTOSIHUE PbIYaroB M CTailsieHTONoKoB. Ilpu Hanmuuumu moPTOB U
CBOOOJTHOTO XOJ1a UX CJIEIYET 3aMEHHTD.

Cmoumocmv HOBBIX pblyaroB Ha «Mepcenec» B 124-m ky3oBe cocraBuser 120 mommapos Ha
0HO Kozeco. HecMoTpsi Ha OOJBIION BO3pacT MU HU3KYH) CTOMMOCTh aBTOMOOWJIS, 3aI4acTH
Ul HEro He cTanu Jemesrne. To ke caMoe KacaeTrcs W JPyrMX MalluH, Ha KOTOPBIX
UCIIOJIb3YeTCsl TaHHBIM TUI monBecku. lIpy 3ameHe callIeHTONIOKOB HY)KEH MOABEMHUK WITU
cMoTpoBast siMa. OOBIYHO TakM€ MAaIUMHBI PEMOHTHPYIOTCSI B CEPBUCHBIX IIEHTpax. A 3TO
JIOTIOJIHUTENbHBIE PACXO0Jbl. MXKHO JM BBIABUTH Mpobiemy camomy? Eciau mnpu ABuXeHUU
aBTOMOOWJISI BBl 3aMETHJIM XapaKTEpHBIE CTYKHU, BO3MOXKHO, TPEOYETCSi PEMOHT IOABECKHU.
UToOb!I BBISICHUTH TOUHYIO IPUUKHY, HY’KHA CMOTPOBas sIMa WM dcTakaaa. Eciau aTo nepeansis
IIOJBECKA, OCMATPUBAEM COCTOSIHME IIApHMPA PaBHBIX YIUIOBBIX CKOopocTter. Ha Hem mmeercs
NbUIbHUK. ECIM OH TpecHyl, HyKHa cpoudHas 3aMeHa. MHadye Bcs rpsi3b mOmajeT BHYTPh H
npuaercs nokynarb HoBbll [IIPYC B cOope. [IpoBepsTe modT B pyneBbix Tarax. OcMoTpute
aMopTU3aToOphl. ECim Ha HUX MUMEIOTCS MOTEKH, CKOPEE BCETO, 3BYK UAET UMEHHO OT HUX. JTO
3HAUUT, YTO KJAMaH BHYTPU aMoOpTHU3aTOpa MNPOOUT W IITOK JABUTAETCS MPOU3BOJIBHO.
CaiineHTOJIOKH phIYaroB U CTa0MIIM3aToOpa MOMEPEYHON YCTOMUMBOCTH TOXKE HE JIOJKHBI UMETh
IO TOB.

Ocmomp 3a0Heli nodgecku CleyeT HayaThb C aMOpTHU3aTOpoB. [lanee mpoBepsieM pe3HMHOBBIE
YIUIOTHUTENUM W TArA. YacTo 3IEMEHThI NOBPEXKIAIOTCS B PalOHE CONPUKOCHOBEHHUS C
BBIXJIONTHOM TpyOo#. Y aenute 3ToMy MecTy ocoboe BHUMaHue. Eciu raymmTens ObeT 0 Ky30B,
€CTb XapaKTEepHBIEC CJENbl YAapOB, CTOMT 3aMEHUTH €r0 MOAYLIKY. B OoNbpIIMHCTBE ciydaem
npobiieMa ucdezaer. OCMOTpPEB COCTOSHUE TOJBECKH, MOJBEIUTE WTOT, KaKHE 3SJIEMEHTHI
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BBIIIA U3 CTPOSA U TPeOYIOT 3aMeHbl. [Ipy OTCYTCTBUM ONbITA PEKOMEHAYETCS 00paTUThCS B
cepBuc. 3akimoueHue MTak, Mbl BBIICHWIM OCOOEHHOCTH MHOTOpbIYaXHOW mojBecku. Kax
BUJIUTE, OHA UMEET MHOKECTBO HeOCTaTKOB. Ho riaBHOe ee mpeumyinecTBo — 3T0 KOMQOPT.
To, Kak enetr 3TOT aBTOMOOUJIb, HE CPABHUTH HU C 4eM. Takke oH Oojee MaHeBpeHHbIN. Eciu
CTOUT BBIOOp - OaJIKa UM MHOTOPBIYAXKKA, - CTOUT OTTAJIKUBATHCS OT OIOJKETA.

IIpakTH4yeckoe 3ansitue Ne 8
Tema: Oco0eHHOCTH KOHCTPYKIMII PyJ1eBOr0 YIpaBJIeHUs

Heab 3anusaTus: [IpakTnyeckoe 03HAKOMJIEHHE € 0CO0EHHOCTHIOKOHCTPYKIIMHU PYJI€BOT0
yIpaBJIeHHS C YJIEKTPOYCHIUTETEM

Oolecneyenne 3aHATHS: [JIAKAThl, KAPTOIPAMMBI, TAOJIUIIbI, AEHUCTBYIONIEE TEXHOJIOTHYECKOE
o0opyoBaHUe.

['1aBHBIM  IPEUMYLIECTBOM  3JIEKTPUYECKOTO IPUBOJIA pyJIEBOTO YIIPaBIICHU
OTHOCUTENBHO THUAPOYCUIIUTENSA SBISAETCS OTCYTCTBHME THJIPABIMKM, a 3HA4AT Hacoca
TUAPOLWIIMHAPA, UUIAHTOB. OTO IO3BOJISIET YMEHBIIMTH MACCy YCHUJIMTENSA PYJIEBOIO
YIPABJICHUS U 00bEM 3aHUMAEMBbII YIIPABJIECHUEM B MTOJAKAIIOTHOM IMPOCTPAHCTBE.

N3BecTHO, uTO psig (akTOPOB NPUBOAUT K YBOY aBTOMOOUJISL OT MPSMOJIUHEUHOTO JABUKEHUSI,
HaIlpUMeEp pa3Hoe JaBJCHUE BO3yXa B LIMHAX, pa3Hasl CTENEHb M3HOCA MPOTEKTOPA, OOKOBOM
BETEP, IMONEPEUYHbIA YKJIOH J0poru. IIpuMeHeHne 3JIeKTPOMEXAHUYECKOTO YCHIIMTENS
MO3BOJIIET aKTHUBHO MOAACPKUBATh BO3BPAT YIPABISIEMBIX KOJEC B CPEAHEE IMOJOXKEHUE. DTa
GbyHKIIUS HA3bIBACTCS «aKTUBHOM CaMOYCTaHOBKOW» KoJjec. braronaps ee 1eicTBUIO BOAUTEINb
Jy4lie YyBCTBYET CpEIHEE TOJIOKEHHE PYJIEBOTO YIIPABIEHUS, OHA OOJIeT4aeT TaKkKe
BOXKJICHHE aBTOMOOWIIS 110 TIPSIMOM MPHU BO3/IEHCTBUM HA HETO PA3IMYHBIX BHEITHUX CHJL.

Ecnu npu aBmKeHUM MO IPsIMOM Ha aBTOMOOMIIb AEHCTBYET OOKOBOM BETEP WJIM MONEPEYHOE
YCWIHE, BBI3BIBAEMOE YKIOHOM JOPOXKHOTO IIOJIOTHA, YCWJIHTEIb CO3LACT IOCTOSHHBIN
NOJIEP>KUBAIOIIMNA MOMEHT, KOTOPBIM OCBOOOXIAET BOJUTENSI OT HEOOXOAMMOCTU CO3aBaTh
pPEaKTUBHBIEC YCWINS HA PYJIEBOM KOJIECE.

OO61iee pacrnoyioKEHHE arperaToB PyJIEBOrO YNPABICHUS C JIEKTPOYCUIIUTEIEM Ha MPUMEPE
aBToMoOuist Opel Corsa mokazaHo Ha pUCYHKE:
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Puc. OOmiee pacmosio’)keHHE arperatoB pyJIeBOrO YIPABICHUS C AJIEKTPOYCHUIUTEIIEM:
1 — 2JIEKTPOYCHIINTEND; 2 — KapJIaHHBIN BaJl pyJIEBOTO yIpaBlieHUs; 3 — peiika npuBoja
PYJIEBOTO yIIPaBJIEHUS

DNEKTPOYCHIIUTENb MOXKET IIPUBOJUTH BaJl PYJIEBOTO YIPAaBJICHUS HAa PYJIEBOW KOJIOHKE,
HIECTEPHIO MPUBOJIA PEUKHU WIIM HETIOCPEACTBEHHO CaMy PEHKY.
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Puc. Dnektpoycunurenb pyJaeBoro ympanieHuss Ha mnpumepe astomoOminst Opel Corsa:
1 — snexkTpojBUTaTeNb, 2 — YEpBSK; 3 — YEpBAYHOE Koyieco; 4 — ckoap3smas mydra; 5 —
MOTEHIUOMETP; 6 — KOXKYX; 7 — pyJIEBOM BaJl; 8 — pa3beM IaTYNKa MOMEHTA Ha PYJIEBOM Baiy ;
9 — pa3zbeM NUTaHUs JIEKTPOBUTATENS

Pa3pe3 anekTpoycunuTens pyJieBOro YIpaBieHHUS C MPUBOJOM pPYJIEBOrO YIPAaBJICHHUS Ha
pyJIeBOM KOJIOHKE TTOKa3aH Ha PUCYHKE:
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Puc. Paspes 3JIEKTPOYCUIINTENA pPyJIEBOIO YIIPaBJICHUS:

1 — Tpexda3HbIii CHHXPOHHBIN 3JIEKTPOJIBUTATEINb; 2 — SIKOPh; 3 — 00MOTKaA cTaTopa; 4 — JaT4UK
MOJIOXKEHHUS SIKOPS; 5 — UePBSIYHOE KOJIECO; 6 — pyJIeBOM BaJl; 7 — UepBSIK

DNEeKTpOyCUIIUTENh Yepe3 YEpPBSUHYIO Mepe/layy CBs3aH C BaJIOM PYJEBOro ympasieHus. B
3aBUCUMOCTH OT TOJISIPHOCTH HAMPSHKCHUSI MUTAHMS DJIEKTPOJIBUTATENIb BpAIlaeTCs B Ty WU
MHYIO CTOPOHY, MOMOTasi BOJAMUTENO MOBOPAYMBATH Kojeca. KpyTsAmuii MOMEHT BEIMYMHOMN
CUJIBI TOKa, OTpeesieMoi OJIOKOM YIpaBJICHUS JIEHUCTBYIOIIUM COTJIACHO 3aJI0KEHHOM B HEro
porpaMMe U CUTHAJIaM, MOCTYIAIOIIUM OT COOTBETCTBYIOIIUX JaTYMKOB.

Ban anextpoasurarens, Ipy Mojadye Ha JBUraTellb HAPSHKEHUSA IIOMOraeT oBOpaYuBaTh Ball
IIPUBOJIA PYJIEBOTO KOJIECA Yepe3 YEPBAK U UEPBYHOE KOjeco. it noaaepKaHus MOoCTOSHHOU
00paTHOM CBSI3U C AOPOrOil BXOAHOW M BBIXOJHOM BaJlbl AJIEKTPOYCHIIMTENS COETUHEHBI APYT C
ApyroM uepe3 TOpCcHOH. IIpwioxkeHne ycwins K PyJIe€BOMY YIIPABJICHUIO KaK CO CTOPOHBI
BOJUTENS, TAK U CO CTOPOHBI JOPOTH MPUBOJIUT K 3aKPYUYMBAHUIO TOPCHOHA A0 3-X IPaayCcoOB U
W3MEHEHUIO B3aMMHON OPUEHTALIMHA BXOJHOTO M BBIXOJHOTO BAJIOB. DTO CIY>KUT CUTHAJIOM IS
BKJIFOUEHUS B pabOTy 3JIeKTpoycuiInuTens. B 3aBuCMMOCTH OT yriia mOBOpOTa pyJeBOTo KoJjieca
U CKOPOCTH aBTOMOOMWJISI 3JIEKTPOJIBUraTellb MOJAKPYYMBAET BBIXOJHOW Bajl, CHMKAasl yCHUJIUE.
PaGotaer snexkTpojaBuratenr M NpU OOpaTHOM XOJie, OH IOMOTaeT BO3BpalllaTh KoJieca
aBTOMOOWJII U PYJIEBOE KOJIECO B IMEPBOHAYAIbHOE MOJIOKeHHE. TOPCHOH MpH MOBOPOTaX
BCEI/la OCTACTCS HEMHOI'O CKPYYEHHBIM, TapaHTUPYS TEM CaMbIM Ha pyje TO YCWIHE, KOTOpOe
HEO0XO0MMO BOAMUTENIO, YTOOBI UyBCTBOBATh 10POTY.

O,Z[I/IH N3 JaTYMKOB HAXOAWTCA Ha TOPCHOHE, COCIUHAIONCM IIOJOBUHKH Pa3pE3aHHOIO
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pyJieBOro Bajia, U CIAEAUT 3a ero 3akpyuuBanuemM. C pocToM ycwiMs Ha pyJie CUJIbHEe
3aKpYyYMBAETCSI TOPCHOH — OOJIBIIMHA TOK MJET Ha DSJIEKTPOMOTOP YCHIMTENA, YTO
COOTBETCTBEHHOYBEJIMYMBAET MTOMOILb BOJUTEINIO.

Bropo#i natumk cieauT 3a CKOpOCThIO aBTOMOOWIs. UeM oHa MeHbIe, TeM 3¢ ¢eKTUBHEE
MIOMOII[b B IOBOPOTE PYJIEBOTO YIpPaBICHUS U HA000OPOT, a mocae 75 KM/4 yCHUIUTEIh BOOOIIE
BBIKJTFOYACTCS YTOOBI HE CO3/1aBaTh JOTOJIHUTEILHOTO CONPOTHBICHHS, PEAYKTOP U AJIEKTPO-
MOTOD Pa3beAUHSIIOTCA.

TpeTuii JaTyMK KOHTPOJHMPYET YAaCTOTY BpAIICHUS KOJEHYATOrO Baja JBUTATENS U CIEAMT,
YTOOBI YCUJIUTENh paboTaa TOJIBKO OJHOBPEMEHHO C HMM. OJTO JEJIaeTcsl B LESIX SKOHOMUU
AIIEKTPOIHEPTUH, TOTOMY UTO JIEKTPOYCHIIUTEIb MOXKET MOTPeOsATh 10 105 A.

[IpousBoauTenb aBTOMOOWIEH AyJIu TpPENararoT CUCTEMY PEEYHOTO SJIEKTPOYCHIIUTENS C
JBYMsSI IIECTEPHIMHU.

Puc. Cxema pEeYHOoro JIEKTPOYCUIIUTENS © IBYMS LIECTEPHSAMH:
1 — jgaT4vMKk MOMEHTAa Ha pYJIEBOM Kojece; 2 — 3JEKTPOHHBIM OJIOK ympaBiieHus; 3 —
AIEKTPOABUTATENb YCUIIUTENS; 4 — IIECTEPHS YCUIIMTENS; 5 — peliKa; 6 — JaT4uK yria MoBopoTa
pYyJEBOro Kosieca; 7 — TOPCHOH Bajla PYyJIEBOTO YIPABICHHS; 8§ — MLIECTEPHS pPYJIEBOrO
MEXaHHU3Ma

Yeunurenp JOEWCTBYET Ha PEUWKY pYJIEBOrO MEXaHW3Ma Yepe3 UIECTEPHI0 3, KOTopas
YCTAaHOBJICHA MApAJUIENBHO C OCHOBHOW IIECTEpHEN pyneBoro mexanuszma 2. lllectepns
YCUIIUTEINS 3 MPUBOAUTCS OT 3iekTpoasurarens 4. [lepenaBaemplil Ha MECTEPHIO 2 PYJIEBOTO
MEXaHU3Ma KpYTALIMA MOMEHT M3MEpsieTCs JaTYMKOM MOMEHTa |. BenumunmHa pazBuBaeMoro
YCUJIUTEJIEM KPYTSIIEr0 MOMEHTa yCTaHABIMBAETCS AJIEKTPOHHBIM OJIOKOM YTpaBieHHS S5 B
3aBHCHMOCTH OT MOMEHTa Ha PYJIEBOM KOJIECE, CKOPOCTH aBTOMOOMJIA, yTriia MOBOPOTa KOJIEC,
CKOpPOCTH IIOBOPOTA PYJIEBOTO BAJIA U APYTMX BBOJAMMBIX B HETO JaHHBIX.
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DJEeKTpOJBUTATENb U PEAYKTOP pa3MeIleHbl B 00IIeM allOMHHHUEBOM Kopryce 2. Ha koHie
BaJjia JIBUTaTelsl Hape3aH YepBsK 3.

Puc. Yeppsaunas nepeaaya MIPUBOJIA IECTEPHU YCHJIUTEIIS:
1 — anexkTpoaBUTraTeNb; 2 — KOPITyC; 3 — 4epBsK; 4 — BaJ NpUBoJa; 5 — nemndep

UYepBsiuHasi miepemada CIYyKHT IS TPHUBOJIA IIECTEPHH YCWIHTENIA. MEXITy YepBSIYHBIM
KOJIECOM U TMIeCTepHEe ycTaHOBJeH Aemmdep 5, KOTOPBI HCKIIOYaeT pe3KOoe HapacTaHHe
yCuIusl Ha peilike npu BkiatoueHun ycunurtensd. [lomokeHue (yroia mnoBopoTa) poTopa
AJEKTPOABHUTATEINSI OTPEACISETCS C MOMOIIBIO0 TaTYMKa MOBOPOTa 6. DTOT JATYUK PACIIONOKEH
MO/ BO3BPATHBIM M CKOJIB3SIIIIMM KOJIBIIAMH TOAYIIKHA Oe3omacHOCTH. OH yCTaHOBIICH Ha
pYJIEeBOM KOJIOHKE MEXIY TOAPYJICBBIMH TEPCKIIOYATEIIIMA W PYJICBBIM KoiecoM. JlaTumk
TE€HEPHUPYET CUTHAJ, COOTBETCTBYIOIIUHN yIiTy MOBOPOTA PYJIEBOTO KOJeca.

OCHOBHBIMHM JETAISIMU JaT4YMKa yria MOBOPOTa PYJIEBOIO KOJIECA SIBISAIOTCS KOAMPYHOLIUI
JTUCK C JBYMsl KOJIbLIaMU U (DOTOZJEKTPUUECKUE TMaphl, KaKaash U3 KOTOPBIX COJEPXKUT
UCTOYHUK cBeTa M (orosnemeHT. Ha koaupyromeMm JTucKe NpeayCMOTPEHbI JBa KOJbla:
BHEIIHEE KOJBIO 1 ¢ MIecThi0 (POTOINEKTPUUECKUMHU MapamMH, KOTOPOE CIIYKHUT ISt
onpeeneHus: a0COMIOTHBIX 3HAYEHUH yrila MOBOPOTa PYJIEBOTO KOJieca, U BHYTPEHHEE KOJIBLIO
2 — nans ompeneNeHUs MPUpAIICHUNA 3Toro yria. KoJblo mpupameHuil pas3iesieHo Ha S
cerMeHTOoB 1o 72°. OHO KCIOJIB3YeTCs] B COYETAaHUM C OJHOM (oTolrNeKTpuueckoil mapoi. B
npenaenax KakJaoro U3 CErMEHTOB KOJIbII0 UMEET HECKOJBKO BbhIpe30B. UepenoBaHre BHIPE30B B
npenesiax OJHOIO0 CerMEHTa HE H3MEHSETCA, a B OTACJbHBIX CErMEHTaX OHO OTJIMYaeTCs.
bnaronapst 3ToMy OCylIeCTBISETCS KOJUPOBAHUE CETMEHTOB.
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Puc. Cxema JaTYnuKa yria IIOBOPOTA PYJEBOTO KoJIeca:
1 — BHeENIHEe KOJbII0 a0COJIIOTHBIX 3HAUYECHHM; 2 — BHYTPEHHEE KOJBIO MpHUpAIICHU; 3 —
(dhoTolrIeKTpUYECKas mapa.

JlaTuuk yria moBopoTa pyJIEBOrO KoJieca IO3BOJIIET OTCUMTHIBATH €ro B mpeaenax no 1044°.
Orcyer yria NMpou3BOAUTCS IyTEM CYMMHUPOBaHMsS 4dMcia rpaxycoB. IIpu mepexone uepes
METKY, COOTBETCTBYIOIIYKO 360°, HaTUYMK pETUCTPUPYET 3aBEPIICHUE ITOBOPOTAa HA OAUH
noyiHbI  000poT. KOHCTpyknuel pyiaeBoro MexaHu3Mma MpelyCMOTPEHa BO3MOKHOCTh
NIOBOPOTA PYJIEBOTrO KoJieca Ha 2,76 obopoTa.

Ha pyneBom kosece ycTaHOBJIEH JaTYMK MOMEHTA 3.
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Puc. Jlatunk MOMEHTa Ha pyaeBoM KoJIece:
1 — pyneBoii Bajl; 2 — MarHUTHOE KOJbLO; 3 — YYBCTBUTEJbHBIA 3JEMEHT AaT4yuka; 4 — Bal
IIECTEPHS; 5 — BUTOM Kabelb; 6 — TOPCHOH

JleticTBHe 3TOTO AaTYWKa OCHOBAHO HAa MAarHUTOpe3uCTUBHOM 3(ddekre. Ha pymeBom Baje 1
YCTAaHOBJICHO MarHUTHOE KOJIBLIO 2, KOTOPOE KECTKO CBA3AaHO C BEPXHEH 4acThIO TOPCHOHA 6.
UyBCTBUTENBHBIN 3JIEMEHT 3 JaTYMKA COCMHEH C BAJIOM ILIECTEPHU PYJIEBOTO MeXaHu3Ma 4 u
CBSI3aH TaKUM O0pa3oM ¢ HUXKHEH 4yacThio TopcuoHa. CUTHAJ CHUMAETCS C JaTdydKa 4epe3
BUTOM KaOenb 5. TOPCHOH 3aKpydnBAETCSI TOUHO B COOTBETCTBUU C YCHIMSAMHU, TPUIIAraeMbIMU
K pyJeBoMmy Baiy. IIpyu 3TOM MarHuTHOE KOJBIO 2 MEPEMENIAETCd OTHOCUTEIBHO
YyBCTBUTEJNBHOTO 3JIeMEHTa 3 jaruuka. B pesynbrare AeHCTBUST MarHUTOPE3UCTUBHOTO
ahdexrta U3MEHSETCS COMPOTUBICHUE YYBCTBUTEIBHOTO DJIEMEHTA, BEIWYMHA KOTOPOTO
onpenensieTcss 6JIOKOM yIpaBIICHHUS.

Ecnu cucrtemoil ympaBineHuss oOHapykeH AedeKT [aTyuka, OHa MPOU3BOAUT «MATKOE»
OTKJII0YeHUE ycunurens. [Ipu 3ToM ycuiuTens He OTKII0YAETCs MOJTHOCTBIO, a MEPEBOUTCS Ha
PEXUM YIpaBIEHUSI N0 PE3EPBHOMY CHUTHANy, KOTOPbIA oOpa3yeTcsi B OJIOKE yHpaBIICHUS U3
CUTHAJIOB yTJjia OBOPOTA PYJIEBOrO BaJIa M YACTOTHI BPALLEHUS POTOPA JBUTATENS YCUITUTEINS.
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IIpakTH4yeckoe 3ansitue Ne 9
Tema: Oco0eHHOCTH KOHCTPYKUMH PYJI€eBOr0 yIIpaBJieHUs!

]_ICJ'IB 3aHATHUA: HpaKTI/I‘IeCKOG O3HAKOMJICHHUC C OCO6CHHOCTBIOKOHCTpYKHI/II/I
PYJICBOrOYyIIpaBJICHHUA C AKTHBHBIM YIIPABJICHUCM 38.,[[H€ﬁ OCBIO

OO0ecneyeHnne 3aHATHS: TUIAKATHI, KAPTOTPAMMBI, TAOJHITHI, JECHCTBYIOIIEE TEXHOIOTHIECKOE
00opyoBaHUe.

CucreMbl AKTHBHOI'O PYJI€BOr0 YNIPABJIECHUS

[ToueMy BoOOIII€ BO3HUKJIIA TOTPEOHOCTh B U3MEHEHUH TIEPEJATOYHOTO OTHOILLICHUS PyJIsi?
Jleno B ToM, 4TO (UKCUPOBAHHOE COOTHOIIIEHHE — 3TO Beeraa kommnpomuce. Komrpomuce
MEXIy MaHEeBPEHHOCThIO U KoM@popTom. Hamprumep, MOKHO TOCMOTPETH Ha OOIHIbI
®opmyibl-1 U caenath Tak, 4TOOBI OT yIOpa 0 YIopa pyJib “Tpa’kJaHCKOT0” aBTOMOOMIIS
coBepiai He 6osee ogHoro odopota. Torma MoxHO OyzeT B 1Ba cueTa MapKOBaThCs, a JIt0ObIe
BUPAXKU NMPOXOJIUTH Oe3 nmepexnara pyJig. Ho o qHOBpEMEHHO ¢ 3TUM MAaIllMHOW CTaHEeT U
YPE3BBIUAMHO CII0XKHO YIIPABIATH HA CKOPOCTH — Ha MaJIeHIIue MOAPYIMBaHUSI aBTOMOOUIIh
OyJIeT OT3bIBATHCSI MTHOBEHHBIM YBOJIOM B CTOPOHY.

1 PyAeBo# BOA

2 SNUUMKANYECKQS LWeCcTepHs
3 Careaaur

4 Yepsax

5 DrexTpoABHrareAs

6 ABCPUHLIA uKCaTop

RN\

Takas pe3koCcTh, KOHEYHO, XOpOIIa JjIsl TOHIIMKA, "'OTJIaBIMBAIOIIET0" Ha BRICOKUX
CKOPOCTSIX CBOM 00JIM]I, HO JJ1s1 OOBIYHOTO BOAUTENS OHA OYyJIeT Ype3BbIUYaliHO YTOMUTEILHOM.
[TorTOMYy MHKEHEPHI JIeTIAI0T PYJIbh MEHEE OCTPHIM, TO €CTh YBEJIMYUBAIOT €0 MepelaTOuHOe
OTHOIIICHUE, JKEPTBYSI YI0OCTBOM Ha MEHBIIINX CKOPOCTSAX PaJu CIIOKONCTBHS HA BHICOKHUX.
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Takum 00pa3oM, Koeca COBPEMEHHOTO aBTOMOOWJISI TOBOPAYMBAIOTCS B KpailHEe MMOJI0KEHNE

3a 1Ba-Tpu 000poTa pyJsi, UTO, KaK IOKA3bIBAET IPAKTHKA, B OOJIBIIMHCTBE CIIy4aeB SIBISETCS
ONTUMaJbHOU HAcTpoiikoil. [IpaBaa, nuib 10 MOp MOKa BOAUTENH HE 3aX0UET MoexaTh ObICTpee
WIM Ha IOPOT€ HE BO3HUKHET BHEILITATHAS CUTYALUsl — B 3TOT MOMEHT JIMIIHUE OOOPOTHI
HAIlOMUHAIOT O ce0e, ¥ BpalllaTh PyJib MPUXOAUTCS OYEHb OBICTPO, YTO IS
HEIMOATOTOBJIEHHOTO YEJIOBEKA CTAHOBUTCS HEMPHUSTHBIM CIOPIIPU30M. DTO U BBIHYXKIAET,
MIPOM3BOIUTENICH MOITHBIX TUHAMUYHBIX aBTOMOOMJIEH 0OpaIiarbes K ujaee nepeMeHHOro
IIEPENATOYHOTO OTHOILICHHS.

CaMmoe npocToe BOILIOLIEHUE 3TOM NIEH — pyJieBas peliKa ¢ IEPEMEHHBIM 1IaroM 3yo1os. B
LEHTPE OHU PACIIOIO0KEHBI INIOTHO, 00eCIeYHBast MOBBIIIEHHOE [1€PEIATOYHOE OTHOLLIEHUE
PYJIEBOrO MEXAHU3MA, T.€. CHOKOWHBIE peaKlluyu aBTOMOOWIISL Ha MaJible OTKJIOHEHus pyist. Ho
10 Mepe yAaJIEHUs OT IEHTPa 3yOLbl IOCTENEHHO CTAHOBSTCS LIUPE, IEPETATOUYHOE OTHOLIIEHHE
YMEHBIIAETCS, a PyJib, COOTBETCTBEHHO, JIEJACTCS TSDKEJIee U ocTpee. Bee TornyHo u
3¢ (eKTUBHO: YeM OOJIbIIIE YTOJI IOBOPOTA PYJIEBOIO KOJIECA, TEM PE3Ue PEAKIIUH.

OpnHako HEKOTOpBIE pa3padOTUMKH MOLUIH JIAJIbIIe U CO3/1ajli aKTUBHOE PYJIEBOE
yIPaBJIEHHUE, B KOTOPOM IMEPEIATOYHOE OTHOLIEHNE U3MEHSETCS 110 KOMAH/IE€ DJIEKTPOHHUKH,
IIPUHUAMAIOILIEN BO BHUMAHHE HE TOJIBKO YIOJI IOBOPOTA PYyJIsl, HO U CKOPOCTh IBUKEHUS
aBTOMOOWJIS U JaXKe JICHCTBYIOIIME HA HETO Meperpy3Ku!

[TnonepoM B 310i1 0Omactu sBisiercss BMW ¢ ero cuctemoil akTUBHOTO PYJIEBOTO YIIPABIICHUS
Active Front Steering, nosiBUBIIECS BMECTE ¢ HbIHENTHEHN nsiToi cepueid. CyTh
IIPEUIOKEHHOI0 MEXaHU3Ma B PEAYKTOPE, BCTABICHHOM B pa3pes3 PyJIEBOr0 Bajla U CIIYKALLUM
JUISl yBEJIUYCHUS WM YMEHBIIEHUS CKOPOCTHU €ro BpallleHUs.
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Cxema cucTeMbl aKTHBHOT'O PYJ1€BOI0 YIIpaBJIeHUs

HaCcoC rMApPOYCUAUTENRA PYN|
WNaHrm

Bavok ans paboyen XMOKOCTH
3NEeKTPOoHHLIM Bnok ynpasneHus
WrHa obMeHa AaHHbIMK
SNeKTpoaABUraTens

AaTUYMK yrna NoBopoTa 3NeKTpoABUraTens
Knanad cuctemMsl Servotronic
NNaHeTapHbIA peaykTop

10. aBapumnHbIA duKcaTop

11. OaTyMK CyMMapHOro yrna nosopoTa
12. pyneson MexaHwu3M

D0 NG UA WN

KoHcTpyknus
PenykTop n3meHeHus mepeaaTOuHOr0 OTHOIIIEHUS COCTOUT U3 CIICTYIOIINUX

y3JI0B:

[InaneTapHbIli MEXaHU3M

UepBsSuHBIN pEAYKTOP

CepBornpuBo

Cromnop cepBoaBUraTens

Cronop cepBoABHUraTes MPeIyCMOTPEH B LESIX OE30MMaCHOCTH, B Cllydae HEMCIPABHOCTH OH
OJIOKUPYET YEPBIUHYIO IIepeaayy.
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IpuHIKI 1elicTBUA

['1aBHBIM 3JIEMEHTOM aKTUBHOTO PYJIEBOTO YIPABICHUS ABISIETCS PELYKTOP U3MEHEHUS
nepesaToOyHOro OTHOLIeHHs 0e3 Mo¢Ta. Penykrop n3aMeHeHus nepeJjaTouHoro OTHOLICHHUS
MIPECTABIIIECT COOOM MIaHETAPHBIA MEXaHU3M C 2 BXOJIaMU U OJTHUM BBIX0JI0M. [IepBriM
BXOJIOM SIBJISIETCS HIKHUN BaJl pyJIeBOTO yIpaBiieHus. BTopoii Bxoa 00pa3yeT YepBsIYHbBIMA
PEOYKTOp Ha IUIaHETAPHOM MEXaHU3ME.

CepBoaBurartelb NPUBOAUT B IecTBUE (akTUBU3UpYET uepe3 DbY AL) uepsiunyio nepegady
IUTaHETApHOTO MexaHu3Ma. [lepeaTouHoe OTHOIIEHUE OT YEPBSIKA K UEPBAYHOMY KOJIECY
coctasiseT 20,5 : 1. Ha cnyyaii HencrpaBHOCTH NpeaycMoTpeHa (QYHKIMS CAMOTOPMOKEHUS
YEPBSYHOTO peayKTOpa. YepBAUHBII peyKTOp BHOCUT U3BMEHEHHE B TIOBOPOT YIIPABISIEMBIX
KOJIEC TT0 CPAaBHEHHMIO C IIPSMBIM IPUBOJIOM OT Bajia pyJieBoro ynpasieHus. Co3gaBaeMblii Ha
HIECTEPHE PYJIEBOr0 MEXaHU3Ma CyMMAapHBIN IO COCTOUT U3:

yroJ1, Ha KOTOPbIN MOBEPHYTO PYyJIEBOE KOJIECO
YTOJI, KOTOPBIN MOTYy4YaeTCsl C MOMOIIBIO CEPBOJIBUTaTElI HA PEIYKTOPE N3MEHEHUS
MepeaTOYHOrO OTHOILICHUS

M3meHeHue 3a1aBaeMOT0 BOJIUTEIIEM YIJIa IOBOPOTA 3aBUCUT OT TapaMeTPOB AUHAMUKHU
JBUKEHUS, 0COOEHHO OT CKOpOocTU. [Ipy HU3KUX CKOPOCTSX (HarpuMep, BO BpeMs
MAapPKOBKH )aKTUBHOE PYJIEBOE YIIPABIECHUE 3HAYUTEIHHO U3MEHSET TOBOPOT YIIPABIISIEMbIX
KOJIEC 10 CPABHEHUIO C MPSIMBIM IIPUBOJIOM OT BaJla PyJIEBOTO ynpasiieHus. PyneBoe

yIpaBJIeHHE
88



CTAHOBUTCSI OYEHb OCTPBIM.

Ha BBICOKHX CKOpPOCTSX CEpBOABUIATEIb pAOOTAET B MPOTUBOIIOJIOKHOM HalpaBJICHUU
OTHOCHTEJIBHO yIJla IOBOPOTA PYJIEBOTO KoJjeca, 3ajaBaeMoro soguteneM. Oouiee
NEepeIaTOYHOE OTHOLIEHHUE PYJIEBOTO YIPABIEHUS CTAHOBUTCS MEHEE OCTPBIM.

Cronop cepBOABHUraTelIsl IPOU3BOIUT €r0 OJIOKHPOBKY: B CIIydyae HEMCIPABHOCTH IIPH
cTosieM apTomoousie. [Ipu 3ToM cTOmop BXOAUT B 3y0UaTOe 3allelIeHUE Ha YEPBIYHOM
peaykrope. B nCX0qHOM NOJI0KEHUU OH HAXOAUTCS 1101 BO3IECHCTBUEM NPy KUHBI U IPU
10/1a4e MUTAHUs yIEPKUBACTCSA MPOTUB YCUIIUS NPy KUHBL. [Ipekpalenne nogauym nuTaHus
IPUBOJUT, TAKUM 00pa3oMm, K OJ0kupoBKke. biaromaps 6J10KUpOBKE peayKTOpa M3MEHEHUS
NEPETATOYHOTO OTHOIIEHHSI BO3MOKHO MTPOJIOJKEHNE YIIPABICHUs BoauTeneM. PyneBoe
ylpaBiieHue paboTaeT Ipu 3TOM Kak 0ObIYHOE pyJIeBoe yIpaBieHue. YucTo MmexaHuueckas
CBSA3b MEXIY PYJIEBBIM KOJIECOM U NIEPEIHUMH KOJIECAMHU BCETAa COXPAHSIETCS.

Yc10BuS BKJIKYEHNSA AKTHBHOTQ PYJEBOIO VIIDABJICHUWS .
3aKUT'aHHUC BKIIFOUYCHO

JBUTATEb padoTaeT

ITocne 3amycka gBUrarTesns CHHXpOHU3UPYIOTCS MTOJI0KEHHUE PYJIEBOIO KOJIEca U IIOBOPOT
kosec. Tem cambIM oOecrieunBaeTCsl COBIAICHUE MOJI0KEHHS PYJIEBOTO KoJieca ¥ IOBOPOTa
KOJIEC MTOCJIE BpAILlEHUs PyJIEBOTO KoJjieca, HalpuMep, Ha CTOSLIEM aBTOMOOUIIE TPU
BBIKJIFOYEHHOM 3aKUTAHUU.
[Ipumeuanue:

Bpamenne pyaeBoro kosueca Win IBUKEHUS KOJIEC IPU CUHXpOoHU3auuu! Bpaienne
PYJIEBOIO KOJIECa WM JIBHXKEHHE KOJIEC TPU CHHXPOHHU3AMU MOTYT ObITh 3aMEeTHBIMU. BO
BpEMsI IBUKEHUS BBIIIOJHAETCS TOJBKO OYEHb MEIJICHHAS! CHHXPOHU3ALIHS.

AnbpTepHaTHBHOE penieHue Hauuia Toyota, ocHactuBmas cucremoir VGRS (Variable Gear

Ratio Steering) noporue aBromoowiu Lexus. {15 u3MeHeHus nepe1aToyHOro OTHOIICHUS
BMECTO IJIAHETAPHOM Mepeiaur OHU UCIIOIB30BaIM BOJIHOBYIO, M300peTeHHYIO eiie B 1955
roJly aMepuKaHCKUM UHXEHEpoM Y oinToHoM Maccepom.
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VGRS System
e VGRS Actuator

K pynesomy Konecy
Pe3nHoBas My Ta

VGRS
MexaHu3M

| _'g,“_ Cnupanb(“ynutka”)
o
g

3 Cronop

3n. MOoTOp

PegykTop

K pyneBoii pelike

Nnes e€ xutpoymMHa U B TO K€ BpeEMs IPOCTA: B OJHY LIECTEPEHKY C BHYTPEHHUMH
3yOIlaMU BCTaBJIEHO JIpyras — ruOKasi C HEMHOIO MEHBIIMM JUAMETPOM U YHCIOM BHEUTHUX
3yOII0B. A BHYTPb BCEU 3TOM KOHCTPYIIMU MOMEILEH OBAJIbHBIM KYJa4OK, KOTOPBIA
nedopmupyeT ruOKyI0 IIeCTepHI0, o0ecneunBasi €€ MPUKUM K BHEIIIHEMY KOJbILY B JIBYX,
JMaMeTpaJIbHO TPOTHUBOIOIOKHBIM MecTaX. COOTBETCTBEHHO, BPAILIEHUE 3TOT0 KyJadka (OH
ellle Ha3bIBAETCsl TEHEPATOPOM BOJIH) BbI3bIBATh CMEIIIEHNE TOYEK KOHTAKTa IIECTEPEH, a

BMECTE C 3TUM U UX MEJJICHHBIN TPOBOPOT OTHOCUTEIIBHO APYT APYra.

VGRS System VGRS System
* PefyKkTop (KOMMOHEHTbI) e PegykTop

He noasixHasa Begomas Bonxosoit

Tuo 1
wectepHA(input) A eaT wectepHa(output) reHepatop \‘
VS e (input) > N ‘
- 1 Vs~ A \
= = a iy | \\ \
-t . s P : > .
2 - v 3auennexne S N
e N -
B (T

Hert sauennexus

BuA co CTOPOHBI pynieBsoro koneca

VGRS System
o Lock Mechanism

Solenoid "ON" Solenoid “"OFF”

+[suratentb He pabotaet
«CBoit cucTembl

«Cuctema OK

OcTaeTcs TOJIBKO MNPpUCOCAUHUTD BXOHHOﬁ u BBIXOI[HOﬁ BaJlI K IICCTCPHAM, 00ecrneynTh
QJICKTPOIIPHUBOA KYyJIda4YKad — U MEXAHU3M TUHAMUYICCKOTO U3MCHCHUS IICPCAAaTOYHOIO
OTHOIICHMUA I'OTOB.

VY Takou KOHCTPYKIHHU 11O CPAaBHCHUIO C INNIAHCTAPHBIM PECAYKTOPOM €CTh HCCKOJIBKO
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npeumyliectB. Bo-nepBrix, 6marogaps Majaon pasHHUIle JuaMeTpa IMIECTEPEH, B 3alleTTICHUH
OJIHOBPEMEHHO YJYaCTBYET MHOXECTBO 3yOII0B, YTO TIO3BOJISIET BOJHOBOM Mepeaye rnepeiaBarhb
KPYTAILIUHA MOMEHT B HECKOJIBKO pa3 OOJBIINIA, YeM TJIaHETapHOI ¢ TeMU ke rabaputamu u
Maccoil. Ha npakTuke 3To mo3Boauio smnoHuam caenarb VGRS B mATh pa3 KOMIakTHEE, YeM
AFS or BMW! A Bo-BTOpBIX, BOJTHOBas Nepeaaya Ha/le:KHa: €U OTKa3bIBAa€T AIEKTPOMOTOP,
TO IIECTEPHU, 4 COOTBETCTBEHHO U BaJIbl, OCTAKOTCS )KECTKO CBA3AHHBIMHU, B TO BPEMs, KaK y
IUTAHETApHOM Nepejau o1 Harpy3KOoi MOXKET HayaTh MPOKPYUMBATHCS BHEILIHEE 3yOUaToe
KOJIECO, @ BBIXOJHOM BaJI ITPH 3TOM OCTAHETCSI HEMOABWKHBIM. .. [IpaBna, Ha Takoil cirydai
umkeHepsl BMW nipenycMoTpenu cienanbHbIi 3JIEKTPOMarHuTHBIN (pukcatop,
OJIOKUPYIOUINI SMUIUKINYECKYIO IIECTEPHIO OT IPOBOPOTA.

[To-BuauMOMYy, 3TH IPEyUMYILIECTBA BOJHOBOM NIEpEIayi OKa3aJuCh BECbMa 3HAYUTEIIbHBI,
IIOCKOJIBKY Beiieq 3a Lexus, aHaJIOrM4HOE IO KOHCTPYKLUHU PYJIEBOE YIIPAJIBHUE MTOSIBUIIOCH U
Ha Audi A4.

BHe 3aBUCMMOCTH OT KOHCTPYKIIMH JOCTOMHCTBA AKTUBHOI'O PYJIEBOTO YIIPABJIEHUS
OYEBHJIHBI: HAKOHEL-TO MOYKHO 0€30 BCSIKHUX OTOBOPOK COBMECTUTH MSTKOCTh PEAKIIMi Ha
OOJBIION CKOPOCTH U MAaHEBPEHHOCTh Ha HU3KOM. [IpaBaa, Ha mpakTHKe AMana3oH U3MEHEHHUS
OKa3bIBAETCS HE CTOJIb IIMPOK, KAK MOYKHO ObUIO OBl 05kHM1aTh. JleJI0 B TOM, YTO 3HAUUTEIbHAS
nepeMeHa YyBCTBUTEIIBHOCTHU PYJIsl MOKET IPUBECTU K ommOkaM BoauTesns. [Ipeacrasere, 4To
Bbl MUUTECH 10 IIOCCE, & CIYCTS MTHOBEHUE BBIHYX/IEHbBI PE3KO TOPMO3UTh U OBICTPO
IIEPECTPANBATHCS B APYTOM Psii — IPUBBIKHYB K “JIEHUBOMY ~ PYJIIO, BBl MOXETE JIETKO
OTIIPaBUTh ABTOMOOMJIb B KIOBET, BE/Ib [10CJIE TOPMOKEHUS OapaHKa cTajla e ropaszio ocTpee.

[ToaTomy OT mepexBara pyk BO BpeMsl IApKOBKU [10I00HBIE CUCTEMBI HE N30aBIISIOT, XOTS U
MO3BOJISIIOT 00XOIUTCS 0€3 HETO B OOJIBIIMHCTBE ClyyaeB. A €IMHCTBEHHBI MOMEHT, KOT1a
IIPOSIBIIICTCS. HEJIMHENHOCTD PYJIEBOIO YIPABJICHUSA, UMEET MECTO IPU TOPMOKEHUS HA IyT€ —
110 MEpPE CHMUKEHHUSI CKOPOCTH JIEKTPOHMKA JOBOPAYMBAECT KOJIECA, U TP HEU3MEHHOM
MOJIOKEHUU PYJisi aBTOMOOMIIb HAUMHAET YXOJUTh BHYTPb IOBOPOTA.

OpaHako OJHUM JIHIIb YA0OCTBOM YHPABIECHUS TOCTOMHCTBA ““AKTUBHOTO” PYJIsl HE
MCYEPIIBIBAIOTCS — YMEHUE aBTOMOOUIISI CAMOCTOSTENIbHO TOBOPAYMBAThH KOJIECA OYEHB
IpUrokaaeTcs cucreme cradbmnusanuu. Hanpumep, 3adukcupoBaB CHOC niepeaHel ocu,
JIEKTPOHUKA 1aCT KOMAHy HE TOJBKO IOATOPMO3UTh BHYTPEHHEE 3aHEE KOJIECO, HO U Ha
MT'HOBEHUE YMEHBILIUTH YIOJ IOBOPOTA MEPEIHUX KOJIEC, YTOOBI T€ CMOTJIM BHOBb 3aLICTIUTHCS
3a acanbT. Eciu ske aBTOMOOMIIb HAaUMaeT COCKaIb3bIBaTh 3aJJHEM OChIO, TO OHA
CKOPPEKTUPYET YBOJ, HEMHOI'O BBIBEPHYB KOJIECA B CTOPOHY 3aHOCA. BKyne ¢ BBICOKMM
OBICTPOACHCTBHEM M MATKOCTBIO PAOOTHI, ATO MO3BOJISET CUCTEME CTAOMITM3AIINH OIS
COXPAHATh YCTOWYUBOCTDH U CTPEMUTEIIBHO TACUTh HAYABIIHUECS CKOJIBKEHHUsI, OCTaBasCh IPU
9TOM HE3aMETHOM IS BOJUTEIIS.

[IpuBepKEHIbI YUCTON MEXAHUKH, KAK CPEIM MOKYIIATENIeH, TaK aBTOIPOU3BOIUTEIIEH,
HaCTOPOKEHHO BOCIPHUHSJIN MOSBJIICHUE CUCTEM U3MEHEHHUS IEPENATOYHOTIO OTHOIIEHUS PYJIA.
NX MOXHO NOHATH, BENIb MOCIIE AIEKTPOHHOM NEJalu Ta3a, aBTOMATUYECKUX TPAHCMHUCCUI U
TOPMO3HBIX CUCTEM, TOAKOHTPOJIBHBIX ABC, pylieBoe ynpaBieHue eAMHCTBEHHOE 0 CHX IIOP
OCTaBaJIOCh OECIPEKOCIOBHO MOJYMHEHHBIM BOJIUTEI0 MEXaHU3MOM YIIPABJICHHUS, PSIMbIM
KaHaJIOM CBSI3U MEXKy aBTOMOOMIeM U yenoBekoM. Ho mporpecc He 0CTaHOBUTh, U aKTUBHOE
pyJieBo€ ynpaBieHNE — HEM30EKHBIN 1Iar HBOJIOLNN aBTOMOOMIISL Ha IyTH K O€CITUIOTHOMY

CPEACTBY NEPEABMKEHNS. XOTUM MBI 3TOI'O WJIN HET.
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IpakTnueckoe 3ansiTue Ne 10
Tema: Oco0eHHOCTH KOHCTPYKUIMH PYJIeBOr0 yIIpaBJIeHUsI

Heasb 3ansaTus: [IpakTudeckoe 03HAKOMJIEHHE ¢ 0COOCHHOCTHI0 KOHCTPYKIIUHT
PYJ1€eBOrOYNPABJICHUA ¢ MOAPYJIUBAIOLIEH 3aJHEH 0CbIO

OO0ecneyeHnne 3aHATHSA: TJIAKAThI, KAPTOTPAMMBI, TAOJIUIIbI, JEHCTBYIONIEE TEXHOIOTUYECKOE
00opyoBaHUe.

B npuBBIYHOM MOHMMAaHUU HAINPaBICHUE ABUKEHUS aBTOMOOUJISI U3MEHSIETCS TIPU MIOBOPOTE
PYJIEBOTO KOJIECA, KOTOPOE MEPENAET YCUIIME HA MEPEIHHUE KOJIECA Yepe3 HECTIOKHbBIN
MEXaHU3M, TEM CaMbIM MOBOpavYMBas UX JIMOO BiIEBO, 100 BripaBo. Hy u 3anHue konéca,
KOHEUYHO XK€, IBUKYTCS UCKIIOYUTEIBHO NapalIeNIbHO, a Kak e emé? He BhIMOTHAIOT K€ OHU
HUKaKuX MoBopoToB? Jla, mo GoJblieit 4acTu 3TO Mpap/ia, Tak Kak 3TO OTHOCUTCS K
MOJIABJISIIOIIEMY YUCITY aBToMOOMIel. Ho Ha HEKOTOpbIE COBPEMEHHBIE ABTOMOOMIIH
YCTaHABJIMBAIOTCS CIICIMAIBHBIE YCTPONCTBA, KOTOPBIE TPUBOISAT B JICHCTBUE MEXaHU3M
CBOE0OOPa3HOIo MOJPYyJIUBaHUA 3aJHUX Ko€c. Tak 3auem ke n300pesii TaKkoe HOBOBBEICHUE U
M0 KaKoMYy MPUHITUITY OHO padoTaeT? OO 3TOM U MHOTOM JIPYTOM MbI pacCKa)keM BaM J1ajiee B
nanHoM Mmatepuaiie. [loapynuBaroiiasi mojiBecka — UCTopus co3nanust Her npenena
COBEPIIEHCTBY, U MTOATOMY Ha CETOHAIIHUN I€Hb TPUOPUTETHBIM (PAKTOPOM B CO3/IaHUU
HOBBIX aBTOMOOMJIBHBIX CUCTEM SBJISIETCS YIyUIlIEHHAs! YIPABISIEMOCTb. XOTSI COBPEMEHHBIE
CYIIIECTBYIOIINE CUCTEMBI YIIPABIEHUS aBTOMOOMIIEM JJOCTATOYHO XOPOIIIO BHITIOJIHAIOT CBOU
GbyHKIUU, HEYTOMOHHBIE Pa3pabOTUYNKK BCE COPEBHYIOTCA B IIOTOHE 3a CO3/IaHUEM
JOTIOJIHUTENIBHBIX YCTPOUCTB, OJIOKUTEIBLHO BIUAIOIIMX Ha pyJeBoe ynpaieHue. K HbiHe
UMEIOIIUMCS ¥ BCEM 3HAKOMBIM OTHOCSTCSI aHTUIPOOYKCOBOUYHBIE CUCTEMbBI U CUCTEMBI
aJanTUBHOTO Kpyu3-KOHTpoJsi. Ho emé 1o Bcenenoro BHEIPEHUs BCAKOTO PoOjia raI»KeToB U
MHUKPOIIPOLIECCOPOB B CUCTEMBI YIIPABICHUS TPAHCIIOPTHOTO CPEICTBA, CYIIECTBOBAIIN U
Jpyrye pa3pabOoTKH, TEXHUUYECKU HE TaKue CI0KHBIC, HO TTOJIC3HbIE B IJIAHE YITYUIICHUS
ynpasisieMocT. K TakOBBIM M OTHOCUTCSI CUCTEMA MOJIPYyJIMBaHu 3aHUX KoaEc. [Ipumepsr
HA3eMHBIX MEPEIBUKHBIX arperaToB ¢ YCTAHOBJICHHON CUCTEMOM MOAPYIUBAHUS 3aHEN OCH
MOXHO OBLJIO BCTPETUTH €lIE COTHIO JIET TOMY Ha3ajl. JlaHHbIN MPUHIIUI JaBHO U YCIEITHO
MPUMEHSIETCS B MOTPY3YMKaX, KOTOPhIE padOTaIOT B TECHBIX CKJIAJCKHUX MOMEIIICHUSX, B IIeXax
3aBOJIOB M IpPYTMX MecTaX. Takas cuctemMa MpUMEHsUIach el B KOHIIE TPUATHIX TO0B Ha
CEJIbX03TEXHUKE U BHEJIOPOKHUKAX, HAIIPUMED, B IOBOEHHOM «IIpoxoauMie» Mercedes
Kiibelwagen GS5. Tunsl noapynuBaroiieil moABECKH Ha COBPEMEHHBIX aBTOMOOMISAX B mepBhIx
CUCTEeMax MOJPYIUBAHUS 3aJHUX KOJEC YToJl UX MOBOPOTA ObLT BHYIIMTEIBHBIM U COCTABIISLI
okoJ10 15 rpagycoB. Korja ckopocTh BbIITyCKaeMbIX TPAHCIIOPTHBIX CPEJCTB Havasa
CYIIIECTBEHHO BO3PACTaTh, TAKUE OOJIBIIINE YTJIIbl IPUIILIOCH ype3aTh. B COBpeMEHHBIX
aBTOMOOWJISIX YTOJI MOJPYIUBAHUS TOCTUTAET MAKCUMYM 8 TPaJyCcoB. 3aHSS MOAPYIMBAIOIAS
MOABECKA MOAPA3AEISIETCS HA JIBa BUJA: aKTUBHYIO M IACCUBHYIO. JIE€.

VY aBTOMOOUJIS, 000PYAOBAHHOTO CUCTEMOM aKTUBHOTO MOIPYJIUBAHUS 3aJHUX KOJEC,
MOBOPAYMBAIOTCS Cpa3y BCE UETHIPE KOJieca ¢ JABMKEHUEM PYJIsi BOAUTENIeM. B coBpeMeHHBIX
MalllMHAX Tepeaya yCUIHS Yepe3 PyJIEBOE KOJIECO OCYIIECTBISETCA HE MOCPECTBOM
MEXaHHUKHU — PhIYaXHOW CUCTEMOM, a uepe3 komaHay ObY u BTAruBaroume pesie, KoTopble emie
HOCSIT Ha3BaHHE aKTyaTOpoB. OHU ABUTAIOT 33JJHUE PYJIEBBIE TATH, IOX0XKHUE HA TE, YTO
UCIIOJIB3YIOTCSl B OCHOBHOM CHCTEME PYJIEBOTO YIpaBIeHUsl. AKTUBHAS MOJIBECKA
GYHKIIMOHUPYET B IBYX peKUMax MoapyauBanus. Hampumep, mpu Bbie3ie CO CTOSHKH WA U3
rapaka, B MOMEHTbI IOBOPAYNBAHUS [IEPEIHUX B OJHY CTOPOHY 3aJHUE KoJieca
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NOBOPAaYMBAIOTCS B IPOTUBOIIOJIOKHYIO. biarogapst 3ToMmy yMeHbIIaeTCs paanyc NOBOPOTa Ha
20-25%. Ha BbICOKHX CKOpOCTSX paboyas cxema usmensiercs. [Ipu moBopoTe nepeaHux Koyéc
3aJIHUE TIOJPYJIMBAIOT, HO C 00JIee MEHBIINUM YIJIOM. 32 TEM, Ha KAKOW yroJ MOBOpauuBaTh
3aJIHUE K0JIECa, MPOU3BOAUT KOHTPOJIb AIEKTPOHHBIN OJIOK YIIpaBIeHUs, PYKOBOACTBYIOLIUICS
MOKa3aHUSIMU JIaTYMKA YIJIOBOTO YCKOPEHMSI, a TAKXKeE JaTYMKa CKOPOCTH U Apyrux. Ha
OCHOBaHUU MOKa3aHUI (POpMHUpPYETCsI ONTUMAIIBHBIM aIrOPUTM IPOX0XKIECHUS TOBOPOTA.
Haubonee u3BecTHbIE CUCTEMBI IOAPYIUBAHMS 3aJHEN MTOIBECKH Y SMOHCKUX
npousBoauTeneii. Hanpumep, komnanus Honda BBena omnuio moapyauBaHus 3aJHETO MOCTa
em€ B 1987 roxy Ha ciopTuBHOM Kytie mojenu Prelude. 'ogom moske pupma Mazda
IPUMEHWIIA TAKYIO OILHIO HAa CBOMX MOJENsAX 626 1 MX6. Takxke ¢ 3TOi cucTeMoit
HKCIIEPUMEHTHUPOBANN U amepuKaHiisl B General Motors, ona Hocuiia HazBanue Quadrasteer.
Ona onIMoHaIbHO CTaBMIIACh HA BHEAOPOKHUKK Suburban u Yukon u Ha nukan Silverado. ¥
komnanuu Nissan cucrema noapynuanus Ha3siBanack HICAS. Ha nauane npousBoacTBa oHa
NPUBOJMIIACH B IEHCTBUE TMAPABINYECKUM MEXaHU3MOM U OblIa 00bEIMHEHA C PYJIEBBIM
runpoycunutenem. E€ craBunu Ha moaenu Nissan u Infiniti ¢ 3agaum npuBonom. Ho B
CepeUHE JIEBSIHOCTBIX T'0/I0B OT TAKOM CHCTEMBI OTKA3aJIMCh, TAK KaK OHa ObljIa CII0)KHOHM U HE
OTJINYAJIACh BBICOKOW HaJEKHOCTBIO, U Iepenui Ha akTyaTtopsl. B 2008 roay koHLepH
Renault-Nissan npencraBun Renault Laguna ¢ HOBo# cucTeMoii MOAPYIMBaHUS 33 HEN
nojsecku Active Drive. EBpomneiiiibl Takke He 0CTaBaJIuCh OCTOPOHb. Hampumep, kommanust
BMW BHeapuna cuctemy nojapyiauBanus o]l HazBanueM Integral Active Steering Ha
aBTomoOumu 7 series u 6 series Gran coupe. [laccuBHas MHorre coBpeMeHHbIE aBTOMOOUIIN
000pYyAYIOTCSl YIPOILEHHOW CUCTEMOM MOAPYIMBAHUS 33 JHUX KoJiéc. B 3a/1HIOI0 TOJIBECKY
BCTPAUBAIOTCS 3JIEMEHTHI, 00J1a/1al0IIKe ONPeIeIEHHBIMU (PU3NYECKUMU CBOMCTBAMH,
IIPOTUBOAECHCTBYIOIIMMY NHEPLHUH NPSIMOJIMHENHOTO ABKECHHS. TaKko! TUII TOAPYINBAHUS
HA3bIBAETCS MACCUBHBIM. B Takux aBTOMOOWIISIX 3a/1HsIsI MOJBECKA MPOEKTUPYETCS IO 0CO00M
T€OMETPUHU C TPUMEHEHUEM NOJIBHXKHOM TATH Yarta. CuctemMa CTpOUTCS TaKUM 00pa3oM, 4TO
npy Habope TOCTATOYHOM CKOPOCTH M BXOXKIEHUU B IOBOPOT, 3aAHUE KOJIECA MOAPYIUBAIOT B
Ty K€ CTOPOHY, YTO U IIEPEIHUE, 3a CUET NepepacnpeeraeHus cui B noasecke. Kpome
HEOOBIYHOW reoMeTpuH, ycuiieHne 3 PexTa mMpoucXoIuT U 3a CYET YCTAHOBKH CailJIeHTOIOKOB
onpeaenéHHoN ynpyroct u Gopmbl. Takast KOHCTPYKLIHS MOJIOKUTEIBHO BIUSET HA
CTaOMIIM3AIMIO0 aBTOMOOWIIS TIPU TIPOXOKAeHNU Bupaxeil. Takoit cucremoit ocHamancst Ford
Focus B nepBom nokosiennu. Ha caMoM zerie JaHHBIM PUHLAI HE SBIISIETCS HEKUM
HOBAaTOPCKUM TEXHOJIOIMYECKUM PELICHUEM, TaK KaK 3a MOCIEAHUE Mapy A€CATUICTUN
MHXEHEpPaMH YUYUTHIBAIUCH MOJAPYIUBatoIKe cBoiicTBa. Ho HEKOTOphIEe MPOU3BOANTENM, TAKUE
kak Ford, ynenunu oco0oe BHUMaHHUE JaHHBIM CBOMCTBAM U BBIICIIUIN KOHCTPYKIIUIO B OJIHY
oco0yto cuctemy. [IpeumymiectBa u HenoctaTku M B 3aBepIiieHre OTOBOPUM OCHOBHBIE TLTHOCHI
¥ MUHYCBI TTOIpYJIMBAIOLIEH 3aHel noaBecku. K MonoxuTenbHbIM CTOPOHAM OTHOCHUTCS
yBEJIMYECHHE MaHEBPEHHOCTHU 0J1aroaps MEHbIIEMY TTOBOPOTHOMY PAIUYCy U YIyUIICHUE
ynpasisieMocTd aBToMoomiis. Hanbosiee cepbE3HbIM MUHYCOM CUMTAETCS O0JIee CIOMKHAs
KOHCTPYKIUSI CUCTEMBI 33JHEI MOJIBECKH, UTO BIMSIET HA CTOMMOCTH aBTOMOOUJIS U
YBEJIMYHBAET 3aTPAThl HA PEMOHT.

B npuBBIYHOM MOHUMAHUM HAIpPABJICHUE JIBHXKCHHUS aBTOMOOWIISI U3MEHSIETCSl MPU MTOBOPOTE
PYJEBOTO KOJEeca, KOTOPOE MEPEeNacT YCUIME Ha IMEPEJHUE KOJECAa Yepe3 HECIOKHBIN
MEXaHu3M, TEM CaMbIM MOBOpauuBas MX JUOO BieBO, MO0 BrnpaBo. Hy u 3anHue konéca,
KOHEUYHO K€, IBUKYTCS UCKIFOUUTEIBHO NapajliesIbHO, a KaK ke emeé? He BBIMOMHSIOT Ke OHU
HUKakuX moBopoToB? [la, mo Oosbielt yacTu 3TO MpaBla, TaK KaK 3TO OTHOCUTCSA K
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MOAABJISIOIIEMY YUCITY aBTOMOOUJIEH.

Ho Ha HekoTopbie COBpeMEHHbIE aBTOMOOWJIM YCTaHABIMBAIOTCS CIELMaIbHbIE yCTPOMCTBA,
KOTOpbIE€ MPUBOJAAT B JACWCTBHE MEXaHU3M CBOEOOpa3HOTO MOJpyIHBaHUs 3agHuX Konéc. Tak
3ayeM Ke M300pesiu TaKoe HOBOBBEJCHHUE U 10 KaKOMY NMPUHIUIY OHO paboTtaer? O6 3TOM M
MHOI'OM JIPYI'OM MBI PACCKa)KE€M BaM Jlajee B TaHHOM Marepuane. Iloapynusaromas noasecka —
ucropuss cosnanuA. Her mpenena COBEPIIEHCTBY, U II09TOMY Ha CETOAHAIIHHUNM JCHB
IPUOPUTETHBIM (DAKTOPOM B CO3/1aHUU HOBBIX aBTOMOOWMJIBHBIX CHCTEM SIBJISIETCS yJTydlIEeHHAs
yIPaBIsiEeMOCTb. XOTS COBPEMEHHBIE CYIIECTBYIOIIME CUCTEMBI YIPABJICHUS aBTOMOOMIIEM
JIOCTaTOYHO XOpOILIO BBHINOJHSIOT CBOM (PYHKIMH, HEYTOMOHHBIE pPa3pabOTUYUKU BCE
COPEBHYIOTCS B IIOI'OHE 3a CO3JAHUEM JOMOJHUTENIBHBIX YCTPOUCTB, OJIOKUTEIBHO BIUSIOIIUX
Ha PYJIEBOEC YIIPaBICHUE.

K HbIHE WMEIOMMMCS W BCEM 3HAKOMBIM OTHOCSATCS AHTHUIPOOYKCOBOYHBIC CHUCTEMBI W
CUCTEMBl aJalTHBHOTO KpyHW3-KOHTpoyia. Ho emé 10 Bcemenoro BHEAPEHHs BCSIKOTO poja
raJKETOB W MHUKPOIPOIIECCOPOB B CHUCTEMBI YNPABICHHS TPAHCIOPTHOTO CPENCTBA,
CYILIECTBOBAJIM U JIpyrue pa3pabO0TKH, TEXHUYECKU HE TaKUE€ CIOKHBIE, HO TMOJICE3HBIC B IJIaHE
yIIydIIeHus yrpaBiasieMocTH. K TakoBbIM M OTHOCHUTCSI CHUCTeMa MOJAPYIUBAHUS 3aJHUX KOJEC.
[Tpumepsl Ha3eMHBIX TEPEIBMKHBIX arperartoB C YCTAHOBJICHHOW CHUCTEMOM MOJpYJIUBaHUS
3aJIHeH OCH MOKHO OBIJIO BCTPETHUTH €€ COTHIO JIET TOMY Ha3aj. JlaHHBIH TPUHIUI TaBHO U
YCTIEIIHO MMPUMEHSETCS B MOTPYy3UHKaX, KOTOPhIE PaO0OTAIOT B TECHBIX CKJIAJICKUX ITOMEIICHUSX,
B IIeXaX 3aBOJOB M JIPYTUX MecTaX. Takas cucTeMa MPUMEHSIACh €mé B KOHIIE TPUAIATHIX
TOJIOB Ha CEIIbXO3TEXHUKEC W BHEIOPOKHHWKAX, HAIPUMEP, B JTOBOCHHOM «IIPOXOJIUMIIC)
Mercedes Kiibelwagen GS5.

Tunel nmogpynuBaroliell MOABECKHM HAa COBPEMEHHBIX aBTOMOOWISX. B mepBBIX cucreMax
NOJIPYAUBAHUS 33JHUX KOJEC Yrojl UX MOBOPOTA ObUI BHYUIMTEIBHBIM M COCTaBJIsUT OKOJIO 15
rpaaycoB. Korga CKOpOCTb BBIITYCKAEMBIX TPAHCIIOPTHBIX CPEIACTB Hadaja CyIIECTBEHHO
BO3pacTaTh, Takue OOJbIIME YIbl MPUIUIOCH ype3aTb. B COBpeMEHHBIX aBTOMOOUIISIX Yroj
NOAPYJIUBAHUSA JIOCTHUTaeT MAaKCMMyM &8 TpaaycoB. 3aAHss NOAPYJIMBAIONIas ITOABECKA
no/pa3/iessieTcs Ha JBa BUAA: aKTUBHYIO U accuBHYyr0. OO 3ToM noapoOHee aaiiee. AKTUBHAs
Anpexc. upext Jlerennapusie mxuHchl Wrangler ot 3990 Knaccuyeckue mnpsiMble JKUHCBHI
Wrangler. bonbioit BeIOop Mozeneld. Y aBTOMOOWIISL, 000PYIOBAHHOTO CUCTEMOI aKTUBHOTO
MOAPYJIUBAHUS 33THUX KOJIEC, TOBOPAUYMBAIOTCS CPa3y BCE UETHIPE KOJECA C ABMKEHHUEM PYJIs
BOAMTENEM. B COBpEMEHHBIX MalIMHAX NepeAadya YCHWIWsS 4epe3 pyJleBOe  KOJeco
OCYILIECTBIISIETCA HE TIOCPEICTBOM MEXAHUKH — PHIYAXKHOM CUCTEMOM, a uepe3 komaHay ObY u
BTATMBAIOIINE PEJIE, KOTOPBIE €IIE HOCAT Ha3BaHUE akTyaTopoB. OHU ABUTAIOT 33JHUE PYJIEBbIE
TATH, MOXO0XKME HA TE, YTO MCIIOIB3YIOTCS B OCHOBHOM CHUCTEME PYJIEBOIO YIIPABJICHUS.
AxTuBHas noaBecka (GYHKIMOHUPYET B IBYX peXUMax nojapyiuBanus. Hanpumep, npu Boie3ne
CO CTOSIHKM WJIM M3 rapaxka, B MOMEHTBI [IOBOPAYMBAaHUs NEPEIHUX B OAHY CTOPOHY 3aJHHUE
KOJIeCa ITOBOPAYMBAIOTCA B IIPOTUBONOJIOKHYIO. biaromaps 3TOMy yMeHbIIAeTcs paanyc
noBopoTta Ha 20-25%. Ha BbICOKMX CKOpOCTAX pabouas cxema usMmensercs. [Ipu moBopote
NEepeIHUX KOJEC 3aIHUE MOJPYIUBAIOT, HO C 00Jiee MEHBIIUM YTJIOM. 3a T€M, Ha KaKoM yroiu
NOBOPAYMBATh 3aJHUE KOJIECA, MPOU3BOJIUT KOHTPOJIb 3JIEKTPOHHBIA OJOK YIpaBieHUS,
PYKOBOJCTBYIOIIMICSA MOKAa3aHUSAMM JAaTYMKA YTIOBOTO YCKOPEHMS, a TAKKE 1aTUNKa CKOPOCTH
u apyrux. Ha ocHoBanuu mokaszaHuii (GOpMHUpPYETCS ONTUMAJIbHBIM AJITOPUTM MPOXOKIACHUS
noBopoTta. Hauboisiee W3BECTHBIE CHCTEMbl TMOAPYIUBAHUSA 3aJHEH TMOJABECKH Yy SIMOHCKUX
npousBoaureneid. Hanmpumep, komnanns Honda BBena onmuio noapyivBaHUs 3aJHETO MOCTa
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emé B 1987 romy Ha cmoptuBHOM Kyme mojenu Prelude. T'omom mozxke dupma Mazda
MpPUMEHUJIAa TAKyI0 OMNIMI0 Ha CBOMX Mozeilssx 626 m MX6. Takxke ¢ 3TOH CUCTEMOU
HKCIIEPUMEHTHpOBaIM U amepukaHibl B General Motors, oHa Hocuia Ha3zBanue Quadrasteer.
OnHa onIuoHaabHO CTaBUJIACh Ha BHEAOPOKHUKHM Suburban u Yukon u Ha nukan Silverado. ¥V
koMrianuu Nissan cuctema nojapynuanusi HazbiBajgack HICAS. Ha nauane npousBojcTBa oHa
NPUBOAMIIACH B JICUCTBUE THUJIPABIUYECKUM MEXAaHHU3MOM M Oblia OOBEAUHEHA C PYJIEBHIM
rugpoycuiuteneMm. E€ craBunm Ha moxaenu Nissan u Infiniti ¢ 3agnum npuBomom. Ho B
CepeNMHE JACBSIHOCTBIX TOJIOB OT TAKOW CUCTEMBI OTKA3aJIMCh, TaK KaK OHA ObLIa CIIOXKHOW U HE
OTJINYAJIACh BBICOKOW HAIEXHOCTBbIO, M Nepeuuim Ha akrtyaTtopbl. B 2008 romy KoHLEpH
Renault-Nissan npencraBun Renault Laguna ¢ HOBOM cHUCTEMON NOJAPYJIMBAHHS 3aqHEN
noneecku Active Drive. EBponeifiipl Takke He 0CTaBaJIUCh OCTOPOHb.

Hanpumep, xomnanns BMW BHengpuiia cuctemy nojapyJivMBaHHs Ioj Ha3BaHueM Integral
Active Steering Ha aBToMoOmim 7 series u 6 series Gran coupe. IlaccuBnass Muorue
COBpPEMEHHBIE aBTOMOOUIIU OOOpPYAYIOTCS YIPOLIEHHOW CHUCTEMOM MOJAPYJIMBAHUSA 3aJIHUX
Konéc. B 3amHIOI TOABECKY BCTPauMBalOTCA DJIEMEHTHI, O00JaJaroliye OnpeneaEHHBIMU
(¢u3NYECKUMHU CBOWCTBAMH, MPOTHUBOACHCTBYIOUIMMHU HWHEPLHUHU HPSIMOIMHEHMHOIO JIBUYKEHUS.
Takoll TMN MOAPYJIMBaHUSA HA3bIBAETCS MACCUBHBIM. B Takux aBTOMOOWIISX 3aHSs MOABECKA
MPOEKTUPYETCSA MO OCOO0M TeoMeTpuu C MPUMEHEHUEM MOJABIKHOW Taru Yarra. Cucrema
CTPOUTCA TAaKUM 00pazoM, YTO MpU HAOOpPE TOCTATOYHOM CKOPOCTU M BXOKJIEHHH B TIOBOPOT,
3aJIHAE Koj€ca MOAPYIUBAIOT B Ty K€ CTOPOHY, YTO U MEpPEIHUE, 3a CUET MepepacnpeaeneHus
cun B nojsecke. Kpome HEOOBIMHOI reomeTpuu, ycuieHue 3(pQexkra MpoUCXOAUT U 3a CUET
YCTAaHOBKU CaJIEHTOJIOKOB OMpeAeN€HHON ynpyroctd u ¢opmbl. Takas KOHCTPYKIUS
MOJIOKUTENNBHO BIIMSET Ha CTAOMIM3aLMI0 aBTOMOOWJIS MpPHU MPOXOXKJIEHUU BUpakel. Takoil
cuctemoit ocHamancs Ford Focus B mepBoM MOKOJIEHUU.

Ha camom pene naHHBIM NPUHIUI HE SBISETCS HEKHUM HOBATOPCKUM TEXHOJIOTHUYECKUM
pereHueM, TaK Kak 3a TOCNEeTHWE Tapy JAECITIICTHH WHXKCHEpaMU YYHTHIBAIUCH
noJipyJuBaromire cpoictsa. Ho HekoTophle mpon3BoanTeny, Takuekak Ford, ynemunu ocoboe
BHUMAHHE JaHHBIM CBOWCTBAM M BBIACIWIN KOHCTPYKIIMIO B OJHY OCOOYIO CHCTEMY.
[IpeumymectBa u HemocTaTku 1 B 3aBepiieHHe OTOBOPUM OCHOBHBIC ILTIOCHI I MHHYCHI
MOJIPYJIMBArONICH 3amHel moaBeckW. K TOJOKHUTEIBHBIM CTOPOHAM OTHOCHUTCS YBEITUUYCHUE
MaHEBPEHHOCTH Oyarogaps MEHbIIEMY TOBOPOTHOMY PauyCy M yJIY4IIIEHUE YIPaBISIEMOCTH
aBromoOunsi. Haumbornee cepbE€3HBIM MHUHYCOM CUMTAeTCs OoJiee CIIOKHAS KOHCTPYKIIMS
CUCTEMBI 3aJIHEH MOJBECKH, YTO BJIMAET HA CTOMMOCTh aBTOMOOWJIS M YBETTUUMBAET 3aTPaThl Ha
PEMOHT.
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IIpakTuyeckoe 3ansitue Ne 11
Tema: Oco0eHHOCTH KOHCTPYKIIUHM TOPMO3HBIX CHCTEM

Heab 3aHATHSA: TPAKTUUECKOE O3HAKOMIICHUE C OCOOCHHOCTHIO KOHCTPYKIIUU TOPMO3HOM
cucrtembl EBD u BAS

OOecneyeHne 3aHATHSA: [UIAKATHI, KAPTOIPAMMBI, TAOJIMILIBI, JEHCTBYIOLIEE TEXHOJIOTHYECKOE
obopyoBaHue

8.5 CxeMa ruiponpuBoia TOPMO30B:

A — ruOKMii IIJTaHT epeaHero TopMo3a; B — ruOkuii nutanr 3aiHero TopmMosa; 1 — TopMo3HO#I
MEXaHU3M IepeaHEro Kojeca; 2 — TpyOOonpoBOI KOHTYpa JIEBbIN NEpeIHUN—TIPABbIN 33 JHUI
TOPMO3a; 3 — TJIaBHBIN IIMIMHJIP THUIPOIPUBOIA TOPMO30B; 4 — TpyOOTIIPOBO KOHTYpa MPABBIMA
NepeTHUI—JIEBbIN 33 JHUN TOPMO3a; 5 — 0AYOK TJIABHOTO MUJIMHAPA; 6 — BAKyyMHBIN
YCUJIUTEND; 7 — TOPMO3HOM MEXaHU3M 3aJHETO KoJieca; 8 — yIpyrui pelyar npruBojia
perynsaropa JaBlieHus; 9 — perynarop aaBieHus; 10 — pelyar npuBoa peryisiTopa JaBJICHHUS;
11 — mexans TopMo3a

Ha aBroMo0wuiie mpumeHeHa padoyvasi TOpMO3Hasi CUCTEMA C AUAroHaJIbHBIM pa3/ielIeHuEM
KOHTYPOB (puc. 8.1), 4TO 3HAUUTEIIHHO MOBBIIIAECT 0€30MaCHOCTh BOXKACHUS aBToMoOuIsa. OauH
KOHTYp THAPONPHUBOIAa 0OecrieunBaeT padoTy MpaBoro NepeHero U JEBOTO 3aJHErO
TOPMO3HBIX MEXAaHU3MOB, APYTOi — JIEBOTO MEPEIHET0 U MpaBoro 3aaHero. [lpu oTkaze
OJIHOTO U3 KOHTYPOB paboueld TOPMO3HOW CUCTEMBI UCTIOJIb3YETCS BTOPOM KOHTYD,
00€ecTeurBaroINi 0OCTAaHOBKY aBTOMOOMIISA ¢ A0CTaTOYHON 3()(PEKTUBHOCTHIO.

B ruapaBnryueckuii NpyuBOJI BKIOYEHBI BAKYYMHbBIA YCHIMTENb 6 U JIBYXKOHTYPHBIN PETYIATOP
9 naBneHus B 3aJHUX TOPMO3aX.

CrostHouHas TOPMO3HAasA CUCTEMa UMCCT IIPHUBOJA Ha TOPMO3HBIC MCXAHU3MbI 3aTHUX KOJICC.
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8.6. TopMO3HOI MeXaHU3M MEPEIHETO Kojeca:

1 — TopMO3HOM JUCK; 2 — HAMPAaBJISIONIAsA KOJOJO0K; 3 — CynnopT; 4 — TOPMO3HBIE KOJIOJKH; 5 —
pabouunii UIMHAP; 6 — MOPIIEHb; 7 — YIUIOTHUTEIbHOE KOJIBIIO; 8 — 3aIIMTHBIN 4eX0Jl
HaIpaBJISIIOLIETO Maliblia; 9 — Hanpapisgomui nanew; 10 — 3aUTHBIN KOKYX

Topmo3HoiT MexaHH3M MepeIHero KoJjeca IMCKOBBIN, C aBTOMATHIECKOM
pEeryaupoBKOii3a30pa MEXAy KOJOAKAMHU U IUCKOM, C TIJIaBaroIIel CKOOO.

Cko06a obpazoBana cynmoptoM 3 (puc. 8.6) 1 pabounuM HUTUHAPOM S5, CTIHYTHIMU OOJITAMHU.
[TogBuxHas ckoba MpUKperieHa 00JTaMH K MajbliaM 9, yCTaHOBICHHBIM B OTBEPCTHUSX
HaIpaBJISAIONIEH KOIOJ0K. B 3TH oTBepcTHs 3a510KeHa CMa3Ka, MEXKTy MaJIbIIaMH U
HaIpaBJISAIONIEH KOJIOIOK YCTAaHOBIJICHBI pe3nHOBBIC uexJibl 8. K ma3am Hampasistomniei
MO/KATHI PY>KMHAMHU TOPMO3HBIE KOJIOIKH 4.

B nosioctr nuimHapa 5 yCTaHOBIIEH NOPIIEHH 6 ¢ YIUIOTHUTENBHBIM KOJIBIOM 7. 3a CYET
YIPYTOCTH 3TOTO KOJbIIA MOJACPIKUBACTCS ONTUMATBHBIN 3a30P MEXKTy TOPMO3HBIMHU
KOJIOJKaMH M TUCKOM. B BaprMaHTHOM HCIIOJTHEHUH Ha aBTOMOOWIIM MOTYT OBITh YCTaHOBJICHBI
KOJIOJIKU C CUTHAJIM3aTOPOM M3HOCA HAKJIAJKKU KOJIOJIKH.
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8.7 TopMO3HOM MEXAaHU3M 33JIHETO KOJIEeCa:

1 — raiika KperuieHusl CTYNHILIbL;, 2 — CTYIMIA KOJIECA; 3 — HUKHSS CTSDKHAS MPY>KUHA KOJIOAOK;
4 — TopMO3Hasl KOJIOJIKA; 5 — HaIpaBJIAIOIIas NpykuHa; 6 — pabounii TUIMHID; 7 — BEPXHSIS
CTSDKHAsS IIPYXKUHA; 8 — pa3KUMHas IJIaHKA; 9 — majien pslyara puBoja CTOSHOYHOTO TOPMO3a;
10 — ppryar npuBoOJ1a CTOSTHOYHOTO TOPMO3a; 11 — IIUT TOPMO3HOTO MEXaHU3MA

12 34 56789 10
-

8.8 Pabouuii HUIMHAP TOPMO3HOTO MEXaHU3MA 3aJHETr0 KoJieca:

A — npope3b Ha YIIOPHOM KOJIbLIE; 1 — yrop KOJIOJKH; 2 — 3alUTHBIN KOJIMAaYoK; 3 — KOpIyc
UUIMHIpA; 4 — OPIIEHbB; S — YIUIOTHUTENb; 6 — OMOpHAs Tapelika; 7 — npyKuHa; 8 — cyxapu; 9
— ynopHoe KoJiblio; 10 — ynopsslid BUHT; 11 — mtyuep

Topmo3Hoii MexaHu3M 3a/iHero KoJjeca (puc. 8.7) 6apabaHHBIN, C aBTOMATHICCKUM
PETYIHMPOBAHUEM 3a30pa MEXY KOJOIKaMU U 6apadaHoM. Y CTpOKCTBO aBTOMAaTHIECKOTO
PETYIMPOBaHMS 3a30pa PACIIONOKEHO B paboueM IMIMHAPE. ETo OCHOBHBIM 371€MEHTOM
SIBJISIETCS pa3pe3HOe YIOPHOE KOIbII0 9 (puc. 8.8), ycTaHOBICHHOE HA TIOPIITHE 4 MEXKTY
OyptukoM ynopHoro BuHTa 10 u AByms cyxapsimu 8 ¢ 3a30pom 1,25-1,65 mm.

VYmopHbie KobIla 9 BCTaBJICHBI B MIUJIMHP C HATATOM, 00€CTIEUNBAIOIINM YCUITUE CABUTA
KOJIbIIA 0 3epKany mwinHApa He MeHee 343 H (35 krc), uTo npeBbIlIacT YCUIIUE Ha MOPIITHE OT
CTSDKHBIX TIPY>KUH 3 U 7 (cM. puc. 8.7) TOPMO3HBIX KOJIOJIOK.

Korna u3-3a nu3noca naxmnaaok 3azop 1,25-1,65 mm Oynet nojgHOCThIO BbIOpaH, OypTHK Ha
ynopHoM BuHTe 10 (cMm. puc. 8.8) mpuxumaercst K OypTUKY KoJiblia 9, BCIIEICTBUE YETO
YIIOPHOE KOJIBIIO CABUTAETCS BCIIE 3a TIOPIIHEM Ha BEMMYUHY M3HOca. C mpekpaiieHieM
TOPMO’KEHHS TIOPIITHHA YCUITUEM CTSDKHBIX TPY)KHH CABUTAIOTCS 710 YIIOpa CyXapeu B OypTHK
YIIOPHOTO KOJbIIa. Tak aBTOMaTHYECKH TOCPKUBACTCS ONTUMAIBHBIN 3a30p MEXKIY
KOJIOJKaMH 1 0apabaHoM.
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8.7. IlpuBOJ CTOSTHOYHOM TOPMO3HOM cUCTEMBI: | — KHOIKA (PUKCALIMK phluara; 2 — pbryar
IPUBOJIA CTOSSHOYHOI'O TOPMO3a; 3 — 3alUTHBIN 4exod; 4 — TAra; 5 — ypaBHUTEb Tpoca; 6 —
perynupoBoyHas raiika; 7 — KoHTpraiika; 8 — Tpoc; 9 — o0oyouka Tpoca

CTosiHOYHASl TOPMO3HASI CHCTEMA C MEXaHUYECKUM MPUBOJOM, IEUCTBYET HA TOPMO3HBIE
MEXaHHU3MBbI 33JIHUX KoJiec. [IpuBOJI CTOSSHOYHOTO TOPMO3a COCTOUT U3 phivara 2 (puc. 8.9),
pEeryaupoBOYHOM Tsru 4, ypaBHuTeNs 5, Tpoca 8, peryara 10 (cMm. puc. 8.7) pydHOro npuBoaa
KOJIOZIOK U Pa3KUMHOM IJIAHKU 8.

8.8. JlaTumk aBapuHHOIO ypOBHSI TOPMO3HOM KUIAKOCTH:

1 — 3aIUTHBIN KOJIMAYOK; 2 — KOPITYC JaTUYMUKa; 3 — OCHOBAaHUE IaTYNKA; 4 — YINIOTHUTEIBHOE
KOJIBIIO; 5 — 3aKUMHOE KOJIbLI0; 6 — OTpakaTenb; 7 — TOJNKaTelb; 8 — BTyJKa; 9 — nmormiaBok; 10
— HENOABWKHBIC KOHTAKTHI;, 11 — ITOABMIKHBIM KOHTAKT

JJaTunk aBapuiHOTO YPOBHSI TOPMO3HOM KHIKOCTH MEXaHUYECKOTO THUIIA.

Kopryc 2 (puc. 8.10) gaTunka ¢ yrmjioTHUTENEM 4 MOJKAT K OCHOBAHUIO 3 3aKMMHBIM KOJIBIIOM
5, HABUHYCHHBIM Ha TOPJIOBUHY O0auka. OTHOBPEMEHHO K TOPITY TOPJIOBUHBI MOKAT (pIIaHel
otpaxatens 6. B 3ToM nosokeHnn 3a)KUMHOE KOJIBIIO YIS KUBACTCS ABYMs (PUKCATOpamu,
M3TOTOBJICHHBIMA Ha OCHOBAHUHU 3.

Uepes oTBEpCTHE OCHOBAHUS TPOXOAUT TOJIKATENh 7, COEIMHEHHBIN C TOTUIABKOM 9 ¢
MOMOIIIBIO BTYJIKM 8. Ha TonkaTesne pacronoXeH MOoABUKHBIA KOHTAKT 11, Ha kopmyce gaTymka
— HenoABWKHbBIE KOHTAKTHI 10. [1010CTh KOHTAKTOB 3arepMEeTU3NPOBAHA 3aIIUTHBIM
KOJITA4YKoM 1.

[Ipu noHM>keHUH YPOBHS TOPMO3HOM KUJIKOCTU B OaUKe J0 MPEAENIbHO JOIMYCTUMOTO
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IIOABVKHBIM KOHTAKT OIIyCKAETCsl HA HEITOJABUKHBIC KOHTAKTHI M 3aMBIKAET LIENb CUTHAIIBHOU
JaMIIbl aBapUMHOTO COCTOSIHHSI TOPMO3HOM CHCTEMbI B KOMOMHAIMH TPHOOPOB

Kpome ABS, TSC, ESP, CYIIECTBYET TakKe OJJICKTPOHHAs IIporpaMma, MOJyqdHBIIas
HazBanue EBD - ajiekTpoHHOe pacnpeejieHHe TOPMO3HBIX CHJI. DTa cUCTeMa OOBIYHO
BbIcTynaet B posu "noecka" k ABS, TSC u ESP, ontumusupys npexae BCEro TOpMO3HbIE CUIIBI
Ha 33JIHUX KOJIECax.

Korna EBD oka3sbiBaercst BocTpeOoBaHHOM? B 0OBIYHBIX YCIOBUSX OCHOBHAS Harpy3Ka
JIO’KUTCSIHA TOPMO32 MEPEIHUX KOJIEC, KOTOPBIE UMEIOT JIYUIINI KOHTAKT C JOPOTOM, TIOTOMY
YTO MPU TOPMOKEHUH aBTOMOOUITH Kak ObI "KITI0ET" HOCOM, Iepepacipeienisisi BEC Ha epeaHIO0
4acThb.

Ho npencraBum, 4TO HA10 3aTOPMO3UTH, KOTJAa MAIlIMHA €AET B TOPY - OCHOBHAS HAarpy3Ka
Ternepb NPUXOAUTCS Ha 3aaHue koseca. Cucrema EBD nipenHa3HaueHa 15l TAKUX CITy4aeB.

[TosiBunacky cucrema, npu3BaHHas yIy4dlIUTh padOTy TOPMO30B, - Brake Assist System (BAS).
BAS Bkitogaercs o komas ie JaTunKa, perucTpUpPOBaBIIET0 Yepecuyp ObICTpOe epeMeleHrne
Heany TOpMO3a, CBUJIETENBCTBYIOLIEE O Hayalle 3KCTPEHHOTO TOPMOKEHMs, U 00ecrieunBaeT
CO3/1aHuE B TOPMO3aX MaKCUMAaJIbHO BO3MOKHOTO JJaBJICHUS )KUIKOCTH. B aBToMOOMIsX ¢ ABS
JIaBJICHUE )KUJIKOCTH OTPAaHUYUBAETCS, YTOOBI HE JOMYCTUTH OJIOKUPOBKY KOJIEC.

[TosTomy BAS nipeHazHaueH i co3aHusl MAKCUMaJILHOTO JIABJICHHS B CUCTEME TOPMOKECHHUS
TOJIbKO B HAYaJIbHBIM MOMEHT SKCTPEHHOM OCTaHOBKHM aBTOMOOMWIIsI. HO axke 3Toro JocTaTouHo,
4yTOOBI Ha 15% YMEHBIIUTH TOPMO3HOM MyTh IPHU TOPMOKeHUU co ckopocTu 100 km/u. Takoe
COKpallleHHEe TOPMO3HOTO MMYTH MOXKET OKa3aThCs pelarium: cucrema BAS crnocoOHa criactu
YbI0-TO KU3Hb.
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I Without BAS

IToreHMan aBTOTOPMOXKEHUs OrpoMeH. Jlake NMpOCTEHIINe CUCTEMBI CIIACAOT XU3HU: €CIU
CKOpOCTh I€peN yIapOM CHU3HUTh Ha 5%, BEPOSITHOCTH JIETAILHOTO MCXOJAa YMEHBIIAETCS Ha
25%. A corinacHO peaJbHOW CTaTUCTUKE aBAPUMHOCTH B IIECTU €BPONENCKUX CTPAaHAX, CUCTEMBI
aBroTopMOkeHHs Ha 40% yMEHbIIAIOT PUCK NOaydnuTh Tpasmy B JITII.

B otnuuun ot BAS u Bonipeku pacnipoctpaneHHOMY 320y aennto, ABS u ESP He ymenbaror
TOPMO3HOM ITyTh, a, HAITPOTUB, HEPEAKO €TI0 YBEINYUBAIOT. B KOHEYHOM UTOTE CLETUIEHUE C
JIOPOro# ONpeeNsieTCs] PUCYHKOM MPOTEKTOPa, IIMPUHOM MPO(PUIIA U XapaKTEepUCTUKaMU LIUH, a
ABS u ESP He no3BoJ10T IpoTEKTOPY NMposiBUTH "'XapakTep". [IpaBaa, Ha acdanbTe yBeIUUCHHE
TOPMO3HOTO ITyTH OKa3bIBAETCS HE3HAUUTENIbHBIM (WJIM HE MIPOSIBIISIETCS ), OJHAKO Ha PHIXJIOM
CHETY, TPABUH, CHIITy4YEM I'PYHTE IIPOUTPHILI B JNIMHE TOPMO3HOTO ITyTH MOKET JocTUTaTh 20%.

Brpodewm, Ha CKOJIB3KOM JIEJITHOM TOKPBITHHN TIoaiepkka ABS, Hao6opoT, obecnieunBaeT
YMEHBIIIEHUE TyTH JI0 TIOJTHOM OCcTaHOBKU Ha 15% 1o cpaBHEHHUIO ¢ aBToMoOmiIeM 0e3 ABS,
KOJIeca KOTOPOTO OBLIN 3aTOpMOsKEHBI "B 103". OHaKo Ti1aBHOE B TOM, 4TO ABS B KpuTHUecKoit
CUTYaIIUH COXPaHSET BOZMOXKHOCTH YIIPaBJIsATh aBTOMOoOUIEM, a ESP emie u momoraet BepHyThH
MalIuHy Ha 0€30MMaCHYI0 TPACKTOPUIO JIBH>KCHHUS.

Eme oqHa HOBMHKA B TOPMO3HOU TeXHUKE - cuctema VSC. OHa coueTaeT JOCTOMHCTBA U
BO3MOXXHOCTH ABS, cucTeMbl KOHTPOJIS TSITH U CUCTEMbI KOHTPOJISI HaJl OOKOBBIM YBOJIOM
aBTOMOOWISI. OHA TaKke KOMIIEHCUPYET HEKOTOPhIC HEOCTATKH, MPUCYIIIUE KaXKI0U U3 CUCTEM,
4YTO 00ECIEYNBACT YBEPEHHOIO JIBHXKCHHUE J1a’K€ HA U3BWJIMCTBIX CKOJIB3KUX JI0POTaXx.

Hatumnka VSC 0TCIeKUBAIOT PEXKUMBI paOOThI IBUTATelIsl U TPAHCMHUCCHH, CKOPOCTD BPaIICHHSI
Ka)K0Tr0 U3 KOJIeC, JaBJI€HHE B TOPMO3HOU CUCTEME, YToJl TOBOPOTA PYIIsl, MONEPEYHOe
YCKOpPEHHUE U OTKJIOHEHHUE OT Kypca, a MOTy4YCHHbIE TaHHBIE MepelatoT OJIOKY 3JIEKTPOHHOTO
ynpasienns. Mukpokommbiotep VSC, 06paboTaB HHGOPMAIIHIO OT JaTYHNKOB, U OIICHUB
00CTaHOBKY, TPUHUMAET €AMHCTBEHHO NMPABUIBHOE AJI1 KOHKPETHON CUTYaIlMU pEUICHUE U
OTJIaeT KOMaH/y UCIIOJIHUTEIBHBIM MEXaHU3MaM. B cuTyanusx, KoTopble MOTJIU OBl CTaTh
aBapUITHBIMH M3-3a U3JIHUIIHEH YBEPEHHOCTH JINOO BCIEACTBHE HEJOCTATOYHOTO OMBITA
BoauTes, cucreMa VSC CKOPPEKTUPYET €ro AeHCTBUSA, UCIIPABUT OIIMOKY U HE TTO3BOJIUT
ABTOMOOWITIO BBIMTH U3 TIOJ] KOHTPOJISI.
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VSC Vehicle Stability Control

[Ipenmonoxum, aBTOMOOMIIb BXOIUT B BUPAXK HA CIUIIKOM OOJBIIION CKOPOCTH, & BOJAUTEIb,
OCO3HaB, YTO OLIMOCS C €€ BBIOOPOM JENAET IPYTYI0 OIIMOKY - PE3KO TOPMO3UT HIIM UPE3MEPHO
BBIBOPAUMBAET PYJib B CTOPOHY noBopoTa. [lonyuuB nndopmanuio ot 1aTyukoB, cucrema VSC
MI'HOBEHHO PErHCTPUPYET, YTO aBTOMOOMIIb OKA3aJICsl B KPUTUUECKOM MOJIOXKEHUH, U HE
JoITycKasi OJIOKMUPOBKH KOJIEC 10 1032, IIepepacIpeiessieT TOPMO3HbIE YCUIIUS Ha KoJiecaX, YTOObI
IPOTUBOJIEHCTBOBATh PA3BOPOTY aBTOMOOMIISL BOKPYT BEPTHUKAIBHON OCH.

Hoquy BJIaACIbIbI MAaIIMH BBICHICTO KJIaCcCa AOJIZKHBI HMCTb BaXXHBIC COCTABIAIOIIHNC

oe3omnacHocTu? OHM JOJDKHBI YCTaHABJIMBATHCA Ha BCE aBTOMOOWIIM, YTOOBI 00€30MacHUTh
BOAUTENS U accakupoB. B Henanekom Oyaymiem VSC craner psiioBoii, kak u ABS.

IIpakTuyeckoe 3ansitue Ne 12
Tema: Oc00eHHOCTH KOHCTPYKIMH TOPMO3HBIX CHCTEM

Heanb 3ansTus:[Ipakruueckoe 03HAKOMJIEHHE ¢ OCOOCHHOCThIO KOHCTPYKIIMU CTOSIHOYHOM
TOPMO3HOM CHCTEMBI C 3JIEKTPOHHBIM YIIPaBICHUEM
OO0ecneyeHne 3aHATHSA: IJIAKAThl, KAPTOTPAMMBI, TAOJIUIbL, JEHCTBYIOUIEE TEXHOIOTUYECKOE
o0opymoBaHue
JuiekTpoMexaHuvYecknii cTosiHoYHbI TopMo3 (Electromechanical Parking
Brake, EPB) siBnisieTcst COBpeMEHHOM KOHCTPYKIUNA CTOSHOYHON TOPMO3HOM CUCTEMBI, B
KOTOPOW MCIOJIB3YETCS ANEKTPOMEXaHUYECKUI TPUBOJ TOPMO3HBIX MEXaHU3MOB.
DNEeKTPOMEXaHUYECKUI CTOSHOYHBIN TOPMO3 BBITIOJHSAET ChAeayone GyHKINH:
- yepKaHHe aBTOMOOMIISL Ha MECTE MIPU CTOSIHKE;

- aBapUITHOE TOPMOKEHUE TPU JBUKECHUU aBTOMOOUIIS;

- YACPKAHHUC aBTOMOOMJIS IIpHU TPOTraHWHK Ha ITOJAbCMC.
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4.2 chpoﬁcmeo INNEKMPOMEXAHUUECKO20 CMOAHOYHO20 MOPMO3A

Cucrema EPB (pucyHok 2) ycTaHaBIMBaeTCA Ha 3a/IHME KOJieca aBTOMOOMJIS.
DNEeKTpOMEXaHNYECKUI CTOSTHOYHBIM TOPMO3 UMEET Cleyolee 001Iee yCTPOMCTBO:

- TOPMO3HOM MEXaHHU3M;
- TOPMO3HOM MPUBOJI;

- OJICKTPOHHAA CUCTCMaA YIIPABJICHUA.

Pucynok 1 — O6mumii Bug cucremsl EPB

B cucreme HUCIIOJB3YHOTCA HITATHBIC TOPMO3HbBIC MEXAaHU3MbI, KOHCTPYKTUBHEIC
N3MCHCHHS BHCCCHBEI B pa60‘-II/I€ OUJIMHAPBLI.

TopM03HOM IPUBO/J YCTAaHABJIMBAECTCS HA CYNIIOPTE TOPMO3HOTO MEXAHU3MA.
Topmo3HOWNIPUBOA TPe0OpazyeT AEKTPUUECKYIO SHEPTUI0 OOPTOBOM CETH B
MIOCTYIATEIBHOE IBUKEHUE TOPMO3HBIX KOJIOJOK. JIJIsI BBITTOJTHEHUS BO3JI0KEHHBIX
GyHKIINNA TPUBOJ BKITIOUAET CIIEAYIONNE KOHCTPYKTUBHBIE 3JIEMEHTHI:

- 3JICKTPOJBUTATEND;
- peMeHHas nepenayva,;
- IUIAHETAPHBIN PELYKTOD;

- BUHTOBOM ITPUBOJI.

Bce anemenTsl HaxoaATCsl B OAHOM Kopiyce. BpamarensHoe nBUKEHNE

AIIEKTPOJBUTATENSIUEPE3 PEMEHHYIO IIepeaady NepeiaeTcs Ha IIaHETapHbINA PEyKTOP.
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[IpumMeHeHue rmIaHeTapHOTrO PeAYKTOpa O0YCIOBICHO CHUXKEHUEM YPOBHS IIIyMa, MacChl
MPUBOJIA, & TAKXKE CYIIECTBEHHOW SKOHOMHUEN MPOCTpaHCTBa. PeayKTop ocyliecTBisieT
nepeMeIieHue
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BHHTOBOI'O ITPHUBO/IA, KOTOpBIﬁ B CBOIO O4YE€pPECab oOecreynBaeT
MMOCTYNATCJIbHOC ABMXKCHUCTIOPIIHA TOPMO3HOI'O MEXAaHU3MaA.

DJIEKTPOHHASI CHCTEMA YIPABJIEHUSICTOSHOYHBIM TOPMO30M OOBEIUHSCT:
- BXOJHBIE JaTUYUKHU;

- OJIOK yIIpaBJICHUS;

- UCTIOJTHUTEJIbHbIC MEXaHU3MBI.

K BXOAHBIM JaTYMKaM OTHOCATCS KHOMKA BKJIFOUEHHS TOPMO3a,

JaTYUK YKIJIOHA, TaTYuKneaanu cuerieHus. Knonka BriaoyeHus
pacriojaraeTcsi Ha IEHTpaJlbHOM KOHCOJIM aBToMoOmis. Jatunk

YKJIOHA MHTETPUPOBAH B OJIOK ymnpasieHus. JlaTuuk nexpanu

CLEIUICHHS] PaCIIONOXKEH HA IPUBOJIE CUEIIEHUS U (PUKCUPYET /1Ba
napaMerpa — IHOJIOKEHUE U CKOPOCTh OTITYCKAHUS ME€NaIN CLEIICHMS.
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