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OO0mue ykazaHus Mo NPOBeICHUIO MPAKTHYECKHUX
3aHATHI.

Llenpr0 MpPaKTHYECKUX 3aHATUNA [0 TEXHUYECKOMY OOCIIY)KUBaHUIO H
PEMOHTY aBTOMOOMJISL SABIISIETCSl 3aKPEIJIEHUE TEOPETUUYECKUX 3HAHHUI,
MOJIYYCHHBIX B yUeOHBIX KaOMHETaX U B MPOIIECCE CAMOCTOSTEIbHON PabOThI
ydalmuxcsi ¢ yuyeOHoul muteparypoil. [Ipu BBINMOJHEHUU MPAKTUYECKHUX
3aIaHUI OT ydaluxcsi TpeOyeTcsl CaMOCTOSTENIbHOE BBITIOJIHEHHE Olepanui
no paz0opke-cOOpKe arperaTtoB Mocie MPEIBAPUTEILHOTO H3YUYEHHS] HX
YCTPOMCTBA, OCOOCHHOCTEW paboThl U O€30MacCHBIX METOAOB TpyAa MOJ
OOIIUM PYKOBOJICTBOM IPEMNO/IaBaTEIs.

N3yyast ycTpoilCTBO, POBOJAS JIEMOHTaX M MOHTaXX arperaTtoB, CbeM M
YCTAaHOBKY JETalei, yJaliuecs MOJIy4yaroT MNEpPBOHAYAJIbHBIE MPAKTUYECKUE
HaBBIKM TPOBEJAECHUS ONepaluii pa3doopku-cOOpkH, peryaupoBku, TO wu
pEMOHTa  yd4aTrcsi palMOHAJIbHOMY  HCIOJIb30BAaHUIO  HMHCTPYMEHTOB,
npucnocobnennii. I[lo Mepe BBINOJHEHHS 3aJaHUd KX YMEHHS Kak
UCITOJIHUTENIEH MPAKTUYECKUX 3aJaHU COBEPILIECHCTBYIOTCS, 3aKPEIUISIIOTCS
HaBBIKM MPO(ECCHOHATBHOTO MPOBEACHUSI Pa30OPKU-COOPKU arperaros,
PEryJIMpOBKM TEIUIOBBIX 3a30poB W J1p. [lomydyeHHBIE 3HAHUS TOMOTYT
rPAMOTHO  3KCIUIyaTUpOBaThb  TEXHUKY,  HAXOAWTb H  YCTPaHSITh
HEUCITPAaBHOCTH, TPAaMOTHO BBIMOJHATh CJIECAPHO-PEMOHTHBIE PaOOTHI IO
YCTPAaHEHUIO HEUCIIPABHOCTEM, BBIMOIHATH OMNEPAlMd MO PETrYJIUPOBAHUIO
MEXaHU3MOB,00€ecTeunBas J0JArOBEYHOCTh padOThl MAILIUHBI.

BoinonHeHNIO MpakTUYECKOro 3a/1aHus 1o pa3dopke-cOOpKe arperatoB, UX
TO m peMOHTY IpEeamEecTBYET 3Tall 3aKPEIUICHUSI TEOPETUUECKUX 3HAHUU O
JIeTasAX, M3 KOTOPBIX COCTOSAT arperatbl MU MEXAaHU3Mbl, COJEpKaHUA U
nepedHss paboT. DTOW 1eNu CHYKUT TPUBEACHHBIA WILTIOCTPATUBHBIN
Marepuall.

Pazbopka-cOopka MexaHuW3Ma HYyXHa JJsi TOT0, YTOOBI YBUIETh, Kak
COEMHEHBl MeXay CcOOOM Jeranu, Kak OHU B3aMMOJCHCTBYIOT BO BpeMs
paboTHI.

B wactu 3amaHuii mpemycMOTpeHa TOJBKO YacTHYHAs pa3dopka
MEXaHU3Ma. JTO OTHOCUTCSK TEM CIIy4asiM, KOTJa pacloioKEHUE IETAIEN B
MEXaHU3ME XOpOIIO BUIHO U 0€3 MOJIHOM Pa30opKH WM KOT/Aa MOAOOHBIM
MEXaHU3M Yy4alllhecs YxXe pa30oupanyd Tpu BBINOJHEHUU MPEAbLAYLIUX
3aJaHUIl.

[Ipu ocMoTpe CHATBHIX JeTalie C Ienablo uX AcedekTanuu (BU3yaabHOU
JUAarHOCTUKM Ha Haluuue AePEKTOB) HEOOXOAUMO OIEHUTh COCTOSIHUE
TPYIIMXCS MOBEPXHOCTEN, U3HOC 3yObEeB IIECTEPEH, MOCAJ0UYHBIX MECT IOJ]
MNOAIINITHUKY, COCTOSIHUE YIUIOTHUTEIBHBIX KOJIEL, MAaHMKET, MPOKIAJIOK,
ONPEIICNINTh, KAaK CMa3bIBAKOTCS JETalld, HAUTH KaHalbl CcMa3ku. llpu
pa3zbopke HeoOXoAMMO oOpallaTh BHUMaHHE Ha YHUCIO PEryJIUPOBOYHBIX
NPOKJIAIOK W MECTa UX PpACIOJIOKEHUS, OJHOBPEMEHHO H3ydaTb ApPYIHE
MEXaHHU3MbI PETYIUPOBAHUS.

[Ipu cOopke MexaHW3Ma HEOOXOAMMO YUUTHIBATh, YTO OJHH JETAJIH
JOJDKHBI KPEMUThCS MPOYHO, a APYrHe — C HEOOXOAUMBIMHM 3a30paMu B
COEIMHEHUAX ISl o0ecrieueHus: paboThl MEXaHU3MA.

Jjist mpoBeACHUST MOHTAXKHBIX M PErYJIUPOBOYHBIX padOT Kax10e yuyeOHoe



3BE€HO JOHKHO HWMETh HECKOJIBKO KOMIUIEKTOB WHCTPYMEHTOB, a TaKXKe
JOTIOTHUTEIPHO HMHCTPYMEHTHI W TMPUCIOCOOJCHUS, HEOOXOAUMbIC IS
BBINOJIHCHUS 3aIaHUS.

Komnnexm uncmpymenmos — 310 HaOOp CICAYIOIIUX HHCTPYMEHTOB:

1) KJ1touu raeunble AByctoponnue 8x10; 10 x 12; 12 x 13; 13 x 14; 14 x 17;
17 x 19; 19x22; 22x24; 24x27; 27x30; 32Xx36 MM;

2) kiroun topuossie 10; 12; 13; 14; 17; 19; 22 u 24 MM WU KJIIOYU
TOPIIOBBIE CO CMEHHBIMU TOJIOBKAMH TaKHX JK€ Pa3MEpOB C BOPOTKOM U
JIOTIOJTHUTEJIbHBIM YIJTUHUTEIIEM;

3) OTBEPTKH, MTACCATHKU, KPYTIOTYOIIBI, MOJIOTOK, 3yOHII0, OOPOIOK.

VYyammecs: MODKHBI YMETh CaMOCTOSITEIBHO BBIOMPATh MHCTPYMEHT IS
IIPOBEJICHUS KOHKPETHBIX OIEpaluii MpH BBHIMOJTHCHUU 3a/laHus, T.C. OHU
JOJDKHBI  BBIpa0OTaTh BEPHBIM, TOYHBIM Tja3oMep, 4dYTOOBI Ha TJa3
0e30mmnO0YHO  OMpeNeNsITh pa3Mepbl OONTOB W TaeK, HE MPUMEHSS
W3MEPUTEITLHBIN HHCTPYMEHT.



HNHcTpyKuus Mo npaBujiaM 1 MepaM 0€30MacHOCTH

NPHU NPOBECHUN MPAKTHYECKUX 3AHATHI M0 MEKIMCHUIITIMHAPHOMY KYpPCY
MIK.03.01«Oco0eHHOCTH KOHCTPYKIMI ABTOTPAHCIIOPTHBIX CPEACTBY

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

Pyku yuwamierocs He MOJKHBI OBITh 3aMaciieHbl, YTOObI OH MOT HAJEKHO YIEPKUBATh
UHCTpYMEHT. OUUIIATh U MBITh pPYKU O€H3MHOM WJIU TU3EJIbHBIM TOTUIMBOM 3aIpPEILEeHO.

PabGodee MecTO NOKHO COAEPKATHCA B YUCTOTE M TOPSAIKE, MPOXOJbl JOKHBI OBITH
CBOOOTHBIMH.

[Ipu cHATHM WK pa30OpKe arperaTtoB, B KAPTepe KOTOPHIX MOKET OBITh MACIIO, TIOJICTABHUTh
BAaHHOYKY JJI €r0 ciauBa. B ciyuyae momagaHus Maciia Ha 1MOJ HEOOXOJAMMO IISITHO 3aChINaTh
OTIMJIKAMU WJIM TIECKOM, JJaTh Macily BIIUTAThCS, U, yOpaB 3aChINKY, MPOTEPETh MECTO BETOIIHIO
Hacyxo. OTpabOTaHHYIO BETOIIb YOUPATh B JKEJIE3HBIN SIIUK C TIIOTHOW KPBIIIKOA.

[Toq komeca MOHTaXHBIX MEXaHHU3MOB HEOOXOAMMO YCTaHABIMBATH MPOTHBOOTKATHBIC
KoJonku. BcraBaTh HOramMm Ha Kojeca M JIpyrMe€ HEYCTOWYMBBIE YacTH MEXaHU3MOB
SAITPEITAETCA!

Kpyrabie neranu (Bajibl, HOPUIHYU, [MWJIMHIPHI, T3l U JIP.) 3alpellaeTcs KJIacTh Ha Kpau
cToJIa.

Hcnonb3yemblit 711 paOOThl HMHCTPYMEHT JIOJDKEH OBITh B MCIPABHOM COCTOSIHUM H
COOTBETCTBOBATH OIPECICHHBIM TPEOOBAHUSIM:

- MOJIOTOK JIOJDKEH UMETh CJIETKA BBIMYKJIBIN, TTIAJKUN, 6€3 3a3yOpuH U TpeniuH 00eK; pydka
MOJIOTKA, U3TOTOBJICHHAS M3 JEpeBa TBEPIOH MOPOIbI, JOHKHA OBITH HE3aMaCIICHHOH, TTIa KO,
0€3 CY4YKOB, PACKJIMHECHHOI;

- 3yOMJIO HE IOJKHO UMETh Ha YJapHON MOBEPXHOCTH M OOPOAKE TPELIMH, HaKJIena MeTaia,
CKOJIOB, BEIOOWH,;

- OTBEPTKa HE JIOJDKHA UMETh OCTPBIH pabouMii KOHEII, a CTEP>KEHb OTBEPTKU JOJIKEH OBITh
MPSIMBIM, HETIOTHYThIM;

- U3MEPUTENbHBIA WHCTPYMEHT JIOJDKEH OBITh YHUCTBIM, CYXUM M COJIEPXKAThCS OTIEIBHO OT
paboyero HCTPYMEHTA;

- Ta€UHBIC KIJIFOYH JUTSI ONIEpaIli HEOOX0IUMO MOAOUPATh TOYHO IO pa3Mepy. 3arnperniaeTcs
M0JI30BATHCS KIIFOUOM, Y KOTOPOTO T'YOKH HE TapajUiebHbI U B 3€B 3aJI05KEHBI INIACTUHKH;

- HE JIOMYCKAEeTCs yMJMHEHHE pbluara 3a CUeT HCIIOJIb30BaHUSA KycKa TPyObl WJIM JIPYroro
KJIIOYa;

- MPY OTBOPAYMBAHUU TacKk W (YTOPOK KpEIICHUS Kojeca HEOOXOIUMO HCIOJIb30BaTh
CIIEIUAIbHBIA KJIFOY W3 Ha0opa WHCTPYMEHTOB (TJIOTHO HAAETh €ro Ha TaiKy, 3aHSITh
YCTOWYHBOE TTOJIOKEHHUE, PACIIONIOKUB PYKOSTKY pblyara Tak, 4ToObl yCHITHE OBIJIO HAIPaBIICHO
K cebe).

JloMKpat He0OXOMMO yCTaHABJIMBATh B 0003HAUCHHBIX MecTaX. Eciu 0603HaueHui HET, TO
BBEIOMPAIOT MECTO, 00ECIeUMBArOIee YCTOWYMBOE IMOJOKEHHUE TMOIHSATOTrO OOOpYAOBaHUS U
arperatoB. JIOMKpaThl JOMKHBI UMETh CTOMIOPHI, MEMIAIONTUE BHIXOTy BUHTA WJIM PEUKH, KOT/1a
IITOK BBIIBUHYT B KpaifHee mojokeHue. [IoBepXHOCTh TOJIOBKH IITOKA HE JIOJDKHA JTOMYCKaTh
npocKanb3biBaHus. [lon JOMKpaT MoACTaBISIETCSl MMPOKas MpoyHas qocka. JloMkpar




YCTAaHABJIIMBACTCA CTPOIr0 BCPTUKAJIBHO. Ilocne nmoabeMa CIANHUIIBI O60py,Z[OBaHI/I}I JJIA
CTPaxOBKH 11O HEC YCTAHABJIMBAIOT IIOJICTABKH.

Kaxxnoe pabouee MeCTO JOIKHO OBITh OCHAIIIEHO:
- UCIPaBHBIM TEXHOJOTUYECKUM 000PYTOBAaHHEM, MHCTPYMEHTOM H MPUHAJICKHOCTIIMH;
- TEXHOJIOTMYECKUMH KapTaMHu ¥ UHCTPYKITUSIMH,
- OIHKCHI0 000PYIOBaHUS M KPAaTKOH MHCTPYKIIMEH MO0 MEpaM W MpaBujiaM 0€30TacHOCTH MPHU

BBIMIOJTHEHUUIIPAKTUIECKUX PaldoT;

- MPOTUBOMIOKAPHBIMHU CPEJICTBAMH U MPABUIIAMH WX TIPUMEHCHHSI.

Ha paboumnx MecTax 3amperieHo:

- paboTaTh CTy/I€HTaM, HE POIIECIIINM HHCTPYKTAK;

- TIOJIB30BAThCS OTKPHITHIM OTHEM;

- BKJIFOYATh PUOOPHI M YCTAHOBKH 0€3 pa3pelieHus mpernoaaBaTeds;

- XpaHUTh TOPIOYE-CMA30YHbIC MaTEPHUAIIBL;

- BKJIIOYATh JABUTATEIH U IPUOOPHI, MUHYSI 3aBOJICKHE BBIKIIOYATEIH;

- TIOJIb30BAaThCS HEUCTIPABHBIM HHCTPYMEHTOM, 3aBOJTHBIMU PYKOSITKAMU;
- TIPUMEHSTH dTHIMPOBAHHBIN OCH3HH;

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

- TPOW3BOAWTH B TIOMEUICHUH DSJEKTPOTEXHWYECKHE, CBAPOUYHBIE M JIPYTHE TETIOBBIC

PEMOHTHBIE PAOOTHI.

Paboune mecra TOJKHBI COAEPKATHCS B UUCTOTE U MOPSAKE, MPOXOJbI JOJKHBI OBITh
CBOOOHBIMHU.

Bce pabGoume wmecta © BEHTWISATOPHI JBUTATENEd JOJDKHBI UMETh WHJWBUyaJIbHbBIE
METaJUIMYECKHUE OTPaKIEHUS U TpadapeTsl C HAAMUCIMU «/[BUTaTenb HE MMyCKaThy.
DNEeKTPONPOBOABI JOKHBI UMETh HAJACKHYIO H30JisLMI0. Ha KiemMmax u po3eTkax HE00X0AUMO
yKa3aTh HaNpsKEHUE.

Otnenenue n1aboOpaTOpUU MO JAMATHOCTUPOBAHUIO JBUTATENEH OJDKHO MMETh HAIEKHYIO
BEHTWISIIIUIO C KPaTHOCThIO OOMEHa BO3ayxa He MeHee 1:1, HOCTaTOYHYIO OCBEUICHHOCTHh
pabounx mecT — 500 JIK, ypOBEHb TPOMKOCTH IiIyMa He Oosiee 75 ab.

Kaxxnoe paboyee MeCTo JOKHO UMETh: OrpaxaeHne, pabodylo OCHACTKY, TEXHOJIOTHUECKHE
KapThl, MHCTPYKIIMK M UCIPABHBIM WHCTPYMEHT. Ha mocTy moimkeH ObITh MPOTHBOIOKAPHBIN
IIUT, YKOMITJIEKTOBAaHHBINA COTJIACHO THIIOBBIM MpaBUiIaM. Y Yalluecs A0MyCKarTCs K
Ja00paTOpHBIM paboTaM TOJBKO MOCJIE TEPBUYHOTO MHCTPYKTAKA Ha pabovyeM MecTe.

VYcTaHOBKM U TPUOOPHI C 3JIEKTPONUTAHUEM OT CETH JOJDKHBI UMETh OO0Ilee 3a3eMiieHue, a
paboune JBHUTaTeId — BBIBOJABI OTPAaOOTABIIMX Ta30B B aTMoc(epy uepe3 CrelHaibHbIe
TITYIIATEIH.

JlaGopaTtopHo- mpakTU4yeckue padOThl MPOBOASTCS ISl AKCHEPUMEHTAIbHOM IMPOBEPKU
TEOPETUYECKOr0 Kypca, U3JI0KEHHOTO Ha JICKIUAX U MPAKTUYECKUX 3aHATUSIX WM U3yYEHHOTO
YUYaIIUMHCS CAMOCTOSATEIBHO.

Ha naGopaTopHbix paboTax oTpabaThIBAIOTCS METOAUKH IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN 1
TEXHHUKA OBJIAJICHUS METOJIaMU U3MEPECHUI.

[Ipu BbmMONHEHMH 1a0OPAaTOPHBIX pabOT CIEAyeT CTPOro  COOMIOAAaTh  TEXHUKY
oe3onacHoctu (TH), ¢ KOTOpOW NOMKEH O3HAKOMHUTHCS KaXKIbIM ydal[uics MOJ POCHUCH.
TpeboBanwust mo Th u3M0KeHBI B MHCTPYKIIHX, HAXOASIIMXCS B Taboparopun u 0hOpMICHHBIX
Ha CTeHJax. Ydamuecs, HE TMPOILISANINE HWHCTPYKTaX MO0 TEXHUKE O€30MacHOCTH, K
71a00paTOPHBIM 3aHATHSIM HE JOITYCKaIOTCH.

[Ipn HapymieHHWM TmpaBWJ TEXHUKH O€30MACHOCTU yYalUHCAd HE JOIMyCKaeTcs K
MOCJICYIONINM 3aHATHIM, a uHpopMalus o HapymeHuun Th HoBoauTCS A0 aaMUHUCTpAIUU



kosuieka. [IoBTOpHBINA ONMYCK K BBIMNOJHEHHUIO JTAOOPATOPHBIX PAbOT ydalluics MOJydaeT
M0CJIe HOBOTO MHCTPYKTa)Ka MO TEXHUKE O€30MaCHOCTH.

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

1. PabGorta BbIMONHSETCS aKKypaTHO ©0€3 TIOMApOK W HUCIpPABICHUH TMAacTOM WM B
KOMITBIOTEPHOM BAapUAHTE.

2. OTyer O0KEH COAEPKATh:

- Ha3BaHHE PadOTHI;

- 1IeJTh pabOTHI;

- IOPSIZIOK BBIMOJIHEHUS paOOThI;

- YEPTEXKH, CXEMBI, JUArPAMMBbI, TAOTHUIIBI;

- BBIBOJIbI U PE3YJIHTATHI IO BBHINOJIHEHUIO JJA0OPATOPHO- TPAKTUYECKON pabOTHI.

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

Ha mpaktudeckyro paboty orBomutcs 2 unu 4 vaca no rpaduky. Eciam cTtyneHT He ycmen
BBIMIOJIHUTH J1a0OPaTOpHYIO0 pabOTy B yKa3aHHOE BpeMs, €My CIEeIyeT 3aKOHUUTh paboTy BO
BHEYPOYHOE BpeMsI B IPUCYTCTBUU MacTepa MPOU3BOICTBEHHOTO O0yUEHHUS.

[locne  BBINOJAHEHUST  MOPAKTUYECKOM  paOOThl  y4dauIuMiCs  OTYUTBIBAETCS  MEpen
IPENOJaBaTeNIeM O pe3yJbpTaTaX »JKCIEPUMEHTAIBHBIX UCClenoBaHui. JloMa ywammiics
opopmisier paboTy M 3alUIIAET €€ Ha CJIEAYIOUIEM 3aHSATUHM Iepes BBIIOJIHEHUEM HOBOM
pabotel. PaGoTa cumraercs 3auTeHHOW, e€ciu B HEMl CcoOOJIOAEHBI BCe TpeOOBAHUS K €€
O(OPMIIEHHIO U HET 3aMEYaHui 10 €€ BbIBOJaM.

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

VYyamuiics, He BBINOJIHMBIIMNA W3JI0KEHHBIE BbIIIE TpeOOBaHMS, HE JOMYCKAaeTCs K
UTOTOBOM aTTeCTallMk [0 T[IOJHOTO BBIMOJIHEHUS KOMIUIEKCA MPaKTUYECKUX padoT,
PETYCMOTPEHHBIX POrPAMMOM.

IIpakTuyeckoe 3ansitue Ne 1
Tema: «Oco0eHHOCTH KOHCTPYKIHI coBpeMeHHBbIX VR —00pa3HbIX 1BUraTesiein»
Hean 3ansaTus: BeinoiHeHre 3a1aHnid 110 U3YYEHHIO 0COOEHHOCTEycTpoiicTBa VR-00pa3Hbix
JIBUTaTENnCH

OO6ecneyeHnne 3aHATHS: TUIAKATHI, KAPTOTPAMMBI, TAOJIHUITBI, JEHCTBYIOIIEE TEXHOIOTHIECKOE
o0opynoBaHue.

V 00pa3Hblii aBTOMOOUJILHBIN IBUTaTE/Ib: 0COOCHHOCTH, JIOCTOMHCTBAU HEAOCTATKH

B obOmem cnayuae v 00pa3Hblii JBUTATENh — O3TO OOBIYHBINA JBUTATENb BHYTPEHHETO
cropanus (JIBC), quiuHApPbl KOTOPOrO KOHCTPYKTUBHO PACHOJIOAKEHBI IPYT MPOTUB Apyra MoA



]

]

onpeaesieHHbIM yriaoMm. Kak u 000 Apyroil MOTOp, OH BO MHOT'OM ONPEACISIET KOHCTPYKIIHIO
“\ M
\ /

aBTOMOOMIISL.
Hemnozo ucmopuu
Bnepsoie JIBC, wumeromuii m0pakTUYECKOE TMPUMEHEHHE, ObLI TOCTPOCH 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 NOsABWIMCH PSAAHBIE ABYX- YETBIPEX- LIECTHU- U JAKE BOCBMUIMIMHIPOBBIE JABUTATEIIU.
[IpaBna, yBenuMueHHE KOJMYECTBA YCTAaHOBJIEHHBIX B OAMH DS IUIMHAPOB Oozee 6-Tu
3HAYUTEIBHO YBEIMYMBAIO TadapUTHBIE pa3Mephl MOAKAIIOTHOTO MPOCTPAHCTBA aBTOMOOMIIA.
Kpome 6071101 JUIMHBI PSIAHBIE MOTOPBI UMEIOT U IPYTUe HEAOCTATKH, HAIPUMED:

OOJIBIIION BEC;

OTPaHUYCHHUE MOIITHOCTH;

HEJI0OCTATOYHYIO cOaJaHCUPOBAHHOCTH U JIP.
B Hacrosmmee BpeMst pa3paOOTKOW PSITHBIX CHJIOBBIX arperatoB 3aHUMAIOTCS BCE BEAYIIUE
MIPOU3BOAMUTENN aBTOMOOMIIEeH. CBS3aHO ATO ¢ TEM, YTO OHHU MPOCTHI KaK B U3TOTOBJICHUH, TaK H
B TIporiecce dKcruryaTaruu. OTIMYaroTCsl OHU ¥ BBICOKOM PEMOHTOITPUTOHOCTHIO.

[Tonumasi, 4TO pPacmoIOKEeHUE MUIUHAPOB B OJHMH Pl — 9TO BPEMEHHOE peIlIeHue, TOT ke B.
Maii6ax B 1889 romy m300pen u 3amateHToBai v 00pa3Hblid ABUratesb. OJHAKO MMEPBhIE TAKUE
JABC nayanu u3rotraBiuBaTh TOJIbKO HaunHas ¢ 1905 roga, npuuem He B ['epmannuy, a B CILIA
n OpaHum.



Ocobennocmu KOHCMpPpYyKyuu

KoHCTpyKTUBHO V 00pa3HbIl ABUTaTelh 3HAYUTEIHHO
CJIOKHEE CTaHJIAPTHOTO PSAHOrO0 MOTOpa. Belnb OHM OCHamaroTCs JBYyMsI TOJIOBKaMu OJ0Ka
nunuaapoB (I'BIl) uw umeroT Oosee ciokHble MexaHU3MBI TaszopactpenencHus (I'PM) u
BIIPHICKA TOILINBA.

BoJbuioe 3HaYeHHe B KOHCTPYKIUH V 00Pa3HBIX JABUraTeseil MrpaeT yroja pa3MeleHus
LWJIMHAPOB OTHOCUTEJBHO APYr Apyra. B mpomecce 3BOMIOIMUU CO31AaBANINCh Pa3INYHBIE
KOHCTPYKIIMH, B KOTOPBIX YTIJIbl pa3Bajia HWJINHIPOB U3MEHIUCHh OT 1 1o 180 rpamycos.

B pezynbmame muocouuciennvix 3KCnepumMenmos paspabomuuKku Npuuiiu K 6vl800y, 4mo
Haubonee onmumanbHuiMu aeiaomcs yeavl 45, 60 u 90 epadycos. Umenno smu yenvl pazeana
YUTUHOPOB UMeem DONbUUHCINBO COBPEMEHHBIX V 0OPA3HBIX CUNOBBIX A2pe2amos.

OCHOBHBIM JJOCTOMHCTBOM V 0Opa3HbIX MOTOPOB SBJIIETCS UX KOMIAKTHOCTb. [Ipu 3TOM, HMX
HECKOJIBKO YBEJIIMYEHHAs IIMPUHA CYIIECTBEHHOIO 3HAYEHHs HAa pa3Mepbl IMOAKANOTHOTO
IPOCTPAHCTBA aBTOMOOMUJISI HE OKA3bIBAET.

Pasnpie yrubl pasBajia UUIUHAPOB HCIOJB3YIOTCS B PA3IMYHBIX CHJIOBBIX arperarax.
Hexotopeie wux koHdurypamuu cOaJaHCUPOBAHBI OYEHb XOpPOIIO, Jpyrue TpeOyroT
WCIIOJIb30BAHUS JIOTIONHUTEIBHBIX MEXaHU3MOB. Tak, Hampumep, v oOpa3Hble IBUTATENH C
ONTHUMAaJIbHBIM yTJIOM pa3Bajia, TAKHE KakK:

1. v 16 — mpekpacHO YpaBHOBEIIEHBI M OOECIEUMBAIOT PABHOMEPHYIO pabOTy BCEX
UUIMHAPOB;

2. v 12 (coctosmuii Kak-Obl M3 2-X MIECTULMIMHAPOBBIX CHJIOBBIX arperaTtoB) —
HE3aBUCHMO OT yTJia pa3Bajia MWIMHAPOB OTINYHO YPABHOBEIICH;

3. v 10 u v 8 — TpeOy1oT HalIMuus NPOTUBOBECOB HAa KOJIEHYATOM Bay;

4. v 2, v 4, v 6 — OTIMYAIOTCS TOBBIIICHHOW BUOpanue u TpeOYIOT JOMOTHUTEIbHON
OalaHCUPOBKH.

JABurareas VR u ero ocodeHnocru

B 1991 rogy Hemenkuii KOHLIEPH MPEACTABUII HOBYIO CXEMY PACIONI0KEHUS IUJIUHIPOB —
psanHO-cMeteHHy 0. KoMmannu TpeOoBaicss KOMIIAKTHBIN, 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 obo3nadeHne VR — abG0peBuarypy, 0003HaUaromyro «v-o0pas3HO-
PAOHBINY. DTOT MOTOp MPEACTaBIsLT cOO0OM 31aKkyr0 momech V-00pa3HOro arperara ¢ O4YeHb
MaJjbIM Pa3BaJIOM IIMJIMHIPOB M OOBIYHOTO PAHOTO ABUraress. Ero 6 HUIMHAPOB pactoioKeHbl
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V-o0pa3Ho nox yriaom 15 rpaaycoB, HOPIIHY PACIIONIOKEHBI B OJIOKE B IIIAXMAaTHOM MOPSJIKE.
KomnakTHOCTB 103BOJISAIA HAKPHITH OJIOK LHUIMHIPOB BCETO OJHOM 00IIEH TOT0OBKOM.

]

]

]

Hocmouncmea u nedocmamxu

lupokoe pacrpocTpaHeHne v 00pa3Hble ABUTATEIH MOTYYHIIU, B TIEPBYIO OUepeb, Onaroaaps
BO3MOYKHOCTH MOJIYYEHUS MAKCHUMaJIBHOIO KPYTSIIEro MOMEHTa. JlocTuraercss 3To 3a CYET
TOTO, YTO 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
KOJICHYaTOr0 BaJla, TaK KaK HMHEPIMs, co3/laBaemasi Mpu paboTe, 3HAYUTEIBHO BBIIIE TOM,
KOTOpas UCTIONb3yeTcsl B R-00pa3HbIX MOTOpax.

Kpome Toro, v 00pa3Hblii 1BUraTeab UMEEeT OOJIbIIYIO )KECTKOCTh KOJIEHYATOr0 Baa, yTo :

MOBBIIIAET MPOYHOCTHh BCEM KOHCTPYKIIUM CUJIOBOTO arperara;
YBEJIUYUBACT CPOK CITY>KOBI MOTODA;
1 mo3BOJIsIeT TMHAMUYHO PabOTaTh KaK Ha HU3KUX, TaK U HA BBICOKHX
(IpenenbHBIX )0OOpOTaX.
CuiioBble arperathl ¢ V-00pa3HbIM PacIioyioKEHUEM IWJIUHAPOB 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
pPEUICHUSAMU M TEXHOJOTMYECKMMH BO3MOXKHOCTSIMH, ITO3BOJISIIOIIMMHA  MHHUMH3HPOBATH
BIIUSIHUAE 3TUX HEAOCTATKOB U YIYUILIHUTh Pl TEXHUYECKAX XaPAKTEPUCTHUK 3THX MOTOPOB.

HecMoTps Ha TO, 4TO ¢ MOMEHTa U300PETEHHS V 00pa3HbIX CHJIOBBIX arperaTroB MpoIuio oosee
100 nmer, WX MOTEHIMANT TOJHOCTHIO €Ie HE PACKPHIT. byayiiee aBTOMOOUIECTPOCHUS
HECOMHEHHO CBS3aHO UMEHHO ¢ 3TUMH MoTOopamu. [IoaToMy B 3TOM HampaBieHUU U pabOTAIOT
ceiiyac MHOTOYHCIICHHBIC KOJUICKTHBBI Pa3padOTUYMKOB, CTApasich, YTOOBI MX IPOHU3BOACTBO
cTano 0oJjiee TEXHOJOTUIHBIM U MEHEE 3aTPaTHBIM.

HepcnelcmueHbze pa3pa60m7<u

-

Haubosee pacmpoCTpaHEHHBIM Cpeau V 0Opa3HbIX
CHJIOBBIX arperatoB sIBJISCTCS IBUTATEIb VO.
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OnHako MMEHHO OH OTJMYaeTCs] BBICOKMM YPOBHEM BHOpauuid U TpeOyeT T0CTaTOYHO
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 IHJIWHAPOB
cocraBisier 180 rpagycoB. Takas KOHCTPYKLIHS TO3BOJISIET 3HAYMTEIBHO CHU3WTH LEHTP
TSOKECTU M, YTO OCOOEHHO Ba)XHO, B3aMMHO HEWTpaan30oBaTh BHOpaIMIO TMOPIIHEH, cheraB
paboune XapakTEepUCTHKHM MOTOopa Oosiee TIUIaBHBIMU. JIUJepoM STOTro HaIpaBiIeHUS
MOTOpOCTpoeHus siBiseTcss komranuss Fuji Heavy Indastries Ltd., koTopas yxe MHOro Jer
pa3pabaThIBacT TaKuMe JBUTATENM JJisi aBTOMOOMIeH mMapku Subaru. Onmo3uTHasi KOMIIOHOBKA
MO3BOJISIET TMPUAATh OJIOKY UMIUMHIPOB OYEHb BBICOKYIO MPOYHOCTh M IKECTKOCTh, OJIHAKO
3HAUYUTENBHO YCIIOXKHSIET PEMOHT MOTOpA.

ONNO3UMHbBIE CUNOBbIE aAcpe2amvl YCMAHAGIUBAIOMCSA NPAKMUYECKU HA 6Ce as8moMoOunu
Subaru nauunas c 1963 2ooa.

VR 006pa3Hbie MOTOpBI
Pa3pabotka VR 00pa3HBIX CHIIOBBIX arperatoB — €Iie OJHO HaNpaBJICHHE, MO KOTOPOMY
pa3BUBAIOTCS V-00pa3Hbie ABurarend. KOHCTpYKTHBHO Takue MOTOPBI MPENCTaBIAIOT COOOM
CcUMOMO03 V 00pa3HOTO U PSITHOTO CHUJIOBOTO arperata W OTJIMYAIOTCS OT OOBIYHBIX[ | MaslbIM
yriaom pasBaia uwinHapoB (15 rpagycoB) ull Hamuurem oanoi I'BL, kotopas HakpbiBaeT 00a
psAla HUIMHIPOB.

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

VR 6 ycmanasiusanuco na asmomodounu komnanuu Volkswagen (Passat, Golf, Sharan u op.).
OHu umenu 3as00ckue oboznauenusi AAA (obvem 2,8 1., mownocmo 174 1. c.) u ABV (0o6wem
2,9 1., mownocmo 192 1. c.).

JABurareanb VR6

JBuratenmu VR ¢ panHO-CMENIEHHOW KOMITOHOBKOW — pa3HOBUAHOCTh V-00pa3HbIX JABUTATEINEH
C IIpeAeNIbHO MaJIbIM YIJIOM pa3Bajia HUIUHIpOB. [TnoHepaMu HCONb30BaHNS KOMITIOHOBKH
osutn Lancia u Ford; ceffuac uaero ycnemHo ucnois3yet Volkdswagen.
JABUT'ATEJIb
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Ilpoucxoxcoenue nazeanus VR

Bornpeku Ha niepBblil B3I JIOTHYHOMY MPEANOJI0KEHUIO OyKBa V B Ha3BaHUU KOMIIOHOBKH

HC UMCCT OTHOIICHUS K V—O6D&3HBIM JBUrareasiM. VR — a66peBHaTypa, COCTaBJICHHAA U3 IBYX

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.

Pa3zpabotku @onbkcBareH 6a3upoBAIUCHh HA KOHCTPYKITUU YETHIPEXIIHIIMHIPOBOTO
nBuratessi V4, mupoko npuMeHssiierocs B aBromooussix Lancia u Ford. Kak »aTo Hu
YAUBUTEIIBHO, TPETHUM MPOU3BOAUTEIIEM JBUTATENIEH ATOM KOMIIOHOBKHU OBLIT COBETCKUI,
BIIOCJIEJICTBUM YKPAaUHCKUN MenuTonoIbCKUii MOTOPHBIH 3aBoj. JIBurarenu V4

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

Jlsuratens VW VR6, pazpaboTaHHbIi B Iepuo/, KOT1a npeaceaarenaeM mnpapieHus VW Obut
®epnunany [Tux, 6pu1 BriepBbie ipe3eHToBaH B EBpone B 1991 rony. VR6 Hauanu
ycTaHaBiauBaTh B Mojaenu Passat u Corrado.

B amepukanckoii mogenu Corrado ucosib30Bajcs JBUraTesib 00beMoM 2.8 muTpa.
[TozxenurieH3uI0 Ha MPOU3BOJICTBO ATUX JBUTATENEH Ky KoHliepH Mercedes,
BBIITYCTUBIINKI BIOCJIEICTBUA COOCTBEHHYIO Moiesib MoTopa M104.900.
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Pa3zpaboTunku Volkswagen Group moruii gaibliie 1, yopaB OQWH [AJIAHI, CO3/1aJI1 JIBUTATEIb
VRS. Ortot nBurarens ctasuicsa B Passat 1997-ro moxenpHoro 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
pacnoiaoXkeHnueM cuioBoro arperara. Co3aaB ABUTaTeNb C PSAHO-CMEIIEHHOW KOMITOHOBKOM,
KOMITaHUSI TIOJTyYrjIa YHUKAIBHYIO BO3MOKHOCTh 0€3 MacIITAOHBIX TIEPEICTIOK YCTAHABIMBATh
HIECTUIMIIMH]IPOBBIC IBUTATENH B MOJKAMOTHOE MPOCTPAHCTBO YK€ CYIIECTBYIOIIUX MOJIENEH
aBTOMOOMJICH C MOTIEPEYHBIM PACIIONIOKEHUEM JBUTATENs 0e3 MacIITaOHbIX TIEPEIENIOK.

Texnono2uueckue ocooennocmu 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 IPYI'OW CTOPOHBI.

3a cueT Toro, 4YTo BCE 6 IMIIMHJIPOB PACIIOIIOKEHBI B OJJHOM KOPOTKOM OJioke aBurarens VW
VR6 ropazno nerue mobdoro V6 ananoruunoro oobema. Kopotkum 6;10k VR6 crain 3a cuer
PaCIOJIOKEHHBIX B IIIAXMATHOM TOPSIZIKE, a HE B OJHY JIMHUIO, ITUIHHIPOB.

Humuaaper VW VR6 pacrionokeHsl Ha 04€Hb MAJIOM PacCTOSTHUU JIPYT OT Apyra, HO
MOAHEOOJIBIIINM YTJIOM, YTO JaJ0 BO3MOXHOCTh OCTABUTH OOIIYIO KJIAMaHHYIO KPBIIIKY,
CKpBIBAIOLIYIO Ba pactpeasaia. Ot 24-k1anaHHOTO MEXaHU3Ma
ra3opacrnpeesieHusl MPUIIOCh 0TKA3aThCs - B TOJIOBKE OJIOKA MPOCTO HE HAILIOCH JJIsI HETO
MECTa.

Brixon Ob11 HalizeH - cuctema SOHC 6bl1a ycoBepIIeHCTBOBaHA C YyUETOM psijia
ocobennocteiicuctemsr DOHC.

JUJ1s 3TOro MOHAI00UIIOCh PACTIONOXKHUTH 10 4 KilanaHa Ha KKl IMIIMHIP B OTPaHUUYEHHOM
IIPOCTPAHCTBE HAJl MOPIIHEM. [Ipy 3TOM NpHUIILITOCH YCTAHOBUTH MEXAHU3M NPHUBOJAA KIIAIIAHOB
CTPOTO HaJl HUMU. B IpoTHUBHOM cilydae OTKPBITHE U 3aKPBITUE KJIAAaHOB OCYILIECTBISIOCH Obl
C OMO3/IaHUEM, YTO HEU30EKHO IIPUBENO ObI K MOBBIIIEHHOMY PACXOAY TOIUIMBA U
OTpaHUYEHUIO0 MAKCUMaIbHOIO KOJIMYECTBAa 00OPOTOB.

[TpumenuB komnonoBky SOHC, koMmanust 0Tkazanach OT MPUMEHEHUSI CUCTEMbI U3MEHSIEMBIX
¢a3 razopacnpeneneHus1, YTo TaK¥Ke MO3BOIHIO 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 mIMHAPOBBIM Os10KOM U ofHoM I'BL, moapazymeBaeT pa3Hyo JJIMHY OPTOB BIIyCKHOTO
Y BBIIIYCKHOT'O KOJUIEKTOPOB. COrJaCHO TEOPUH JIBUTATEIECTPOEHHUS 3TO 03HAYAET, YTO
LWIMHAPHI OyAYT NPOU3BOAUTH Pa3HYI0 MOLTHOCTb IPU ONPEAEIEHHON CKOPOCTH BPALLEHUS
KoJIeHBaja. Beixoa ObUT HAalZIEeH 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 nedocmamxu dguzamensa VR6

3a cyeT HeOOBIYHOTO PACIIOIOKEHUS IIUIMHAPOB OT COATaHCUPOBAHHOCTH '"HACTOAIETO"
PSATHOTO MIECTULIMIIMHPOBOIO IBUTATENSI HE OCTAIOCh U CJIe/ia, TOATOMY B HEM MPEANPUHATHIE
JOTIOJTHUTEIHHBIC MEPHI K YPAaBHOBEITUBAHUIO MTYTEM YCTAHOBKH JOMOJIHUTEIBHBIX BAJIOB. JTa
0COOEHHOCTh, HApAly C HEOOBIUHOM KOHCTpyKIHer ['PM nemnaer ero ropasno 6osiee JOpOTUM B
POU3BOACTBE arperaroM. OHAKO BO3MOKHOCTh C/IeaTh MIECTUIIMINHIAPOBBIN IBUTATEITH
KOMITAaKTHBIM OKa3aJ1ach B IAHHOM CJIy4ae BaKHEE CHIKCHHS CEOECTOMMOCTH.

Hanvuenuwee pazeumue dguzamenei VR6

Kak noxazana npaktuka, Volkswagen yganock npeo10y1eTb O0JIbIIMHCTBO KOHCTPYKTHUBHBIX
OrpaHMYEHUM, 3aJI0)KEHHBIX B PSIHO-CMEILLEHHOM JBuraresne. B uactHoctu, B 60see mo3gHux
nsurarensix VRO ynanock peann3oBaTe KOMIIOHOBKY ra30paclpeaeIuTeIbHOIO MEXaHU3Ma
DOHC, 4t0 n03B0JINI0 NOBBICUTE O0BEM BUTATENS O€3 CYLIECTBEHHOI'O YBEJIMYEHHsI pacxoia
TOIUIMBA.

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

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

IIpouecc padoThl auzenbHoro JIBC

Kak cinenyer u3 Ha3Banus, pabouuii mukia deteipextaktHOro [IBC coctout u3 4-X TakToB:
BITyCKa, CXaTHsl, PACIIMPECHHUS U BBIMycKa. YeThlpe TakTa COOTBETCTBYIOT JIByM 00OOpOTam
KOJIEHYATOTO BaJla M YETBIPEM XOJaM MOpIIHA. XOJ IOPIIHS — 3TO €ro IEePEMELICHUE OT
BepxHel mepTBoi Touku (BMT) x Hmwkuet (HMT) uinu Hao60poT. DTO O7HA U3 BaKHEHIIUX
XapAKTEPUCTUK JIBUTATEIIS], KOTOPAs ONPEAEIAET CTENEHb CKATUSA TOIUIMBHOW CMECH, a 3HAYUT,
¥ MOIITHOCTh MOTOpA.

[lepBBIif TaKT — TaKT BIYCKa — B JU3EJIHLHOM JBUTATENIE MPEICTABIISIET COOOM BITYCK BO3IyXa
yepe3 OTKpBIBAIOIIMKCSA BIyCKHOW kianad. [lopmens nepememaercs or BMT k HMT,

15



co3/1aBas pa3pekeHHe B KaMepe CrOpaHusi, YTO CIIOCOOCTBYET BTATMBAHHIO BO3AyXa BO BHYTPhb
HWINHAPA.

TakTt coxkaTus — 3TO Mpouece cxxartus Bo3ayxa npu nepemenienny nopmwHs or HMT k BMT npu
3aKpBITHIX KianaHax. [Ipy 3ToM B Kamepe CropaHHs yMEHbBIIAETCS O0BEM, yBEIUYUBACTCS
JABJICHUE U IOBBIIIAECTCS Temueparypa. HeMHOTo paHplie, 4eM NOpUIEHb 3alMET CBOE BEpXHEE
II0JIOKEHUE, Yepe3 (POPCYHKY BIPBICKMBAECTCS AM3EIBbHOE TOIUIMBO. [Ipu B3aumMoieicTBuM C
rOpsiYUM BO3yXOM OHO BOCILIAMEHSETCS.

TakTt pacmmpenus (pabouuii X0) XapaKTepU3UPYETCsl PE3KUM TTOBBIIIICHUEM TEMIIEPATyphl U
JIaBJICHUS 3a CUET CTOpaHMs TOILIMBA. 1'a3bl JaBAT Ha MOpIIEHb, nepeMenias ero u3 BMT B
HMT, 4uto u siBAsieTCA OCHOBHOM ABWXYUIECH CHJION MOTOpA.

TakT BhIlycKa — ynajgeHUE OTPaOOTAHHBIX Ta30B U3 KaMEpbl CrOpaHUS Yepe3 BBIIMYCKHOMN
xianad. [lopmens noguumaercss k BMT, BeITankuBasi IpOAYKTHI CTOPAaHUS HAPYKY.

ITocne Takra BIllyCKa CHOBA UJIET TAKT BITYCKA, U TAaK IO KPYTY.

Pabora Bcex 4eX TakKTHBIX JBUTATCIICH OJMHAKOBA, OyJb TO JWU3CIBbHBIA JBUTATEIb WM
OECH3MHOBBIA.

Kamepa ccopanusa 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

Hepasaenennas kamepa pacnoyioxeHa B caMOil KOHCTPYKIIUU
MOPIIHS WA HAJl HUM, TOIJIMBO Ha TaKTe BITyCKa IMOMAaJaeT B HEe, IJIe U BOCIUIAMEHSIETCS MPH
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KOHTaKT€ C TOpPSAYUM BO3AYXOM. OJTO Hambojiee MPOCTOM BapHAHT, KOTOPBIMA, K TOMY IXKe€,
CHUKAET PacXo]l TOTUINBA, HO CaM JIBUTATEIb TIPH 3TOM PabOTaeT OYeHb TPOMKO.

Py nereian §opeet egnian
KaMEDS Cropand

PR nesut i DeXpes e o an
KIMEPS CrOPanIs

pyroii BapuaHT — paszieineHHas Kamepa, TO €CTb Kamepa,
KOTOpasi pacmoJIOKE€Ha HE€ B LWJIMHJIpPE, a Ha BXOJE€ K HEMY M CBSi3aHA C HMMHU KaHAJIOM.
TonnuBo moaaeTcs B Kamepy, rAe MepEMEINBACTCA C BUXPEBBIM IIOTOKOM BO3lyXd, YTO JIy4Ile
pacrpesienseT €ro Kamid o 0o0beMy KaMmepbl CropaHHMs M CIIOCOOCTBYET IIOJIHOMY €ro
cropanuio. Takol BapuaHT MOAXOIUT JJIsi HEOONBIIMX YCTAHOBOK M JIETKOBBIX aBTOMOOMIIEH,
HO OH 3HAYUTEJIBHO YBEINYMBACT PACXOJ TOIUIMBA.

Hcxons W3 KOHCTPYKIMU TOPIIHS M KaMepbl CropaHusi, pa3iuyaroT pa3HbIE CIOCOOBI
cMeceobpazoBaHus B au3eiabHbIX JIBC:

— 00beMHOE cMeceo0pa3oBaHKe — caMblid TPOCTOM BapuaHT. Kamepa cropaHusi npeacTaBisieT
co0OM TMPOCTPAHCTBO MEXKIY MOPIIHEM, CTE€HKaMH M TOJIOBKOM IWIMHIAPOB. ToImBO
BIIPHICKMBAETCS O] JABJICHUEM 4Y€pe3 pacHbUIUTENN (POPCYHOK. 37€Ch BaXKHO, YTOOBI KaIljau
TOIIMBA PABHOMEPHO PACIpPENEIMINCh [0 BCEMY OOBEMY M TUIATENBHO MEPEMEIIAUCh C
rOpsTYMM BO3yXOM, IIO3TOMY B KaMepe CropaHus J0JKEH ObITh OpraHM30BaH BUXPEOOpa3HBIM
IOTOK TOIUIMBHOTO 3apsi/ia, a CaMO TOILIMBO JAOJKHO ITOJABATHCS MO BBICOKUM JaBICHUEM;

— 00BEMHO-IJIEHOYHOE CMece00pa30BAHNE HUCIIONB3YETCS B BHICOKOOOOPOTHBIX JBUTATENSIX C
HEOOJIBIIIUM JUAMETPOM LUIUHAPOB. DTO KaK pa3 TOT Clydyad, KOIjJa Kamepa CropaHwus
YAaCTUYHO pa3MellleHa B KOHCTPYKIIMU MOPIIHS. B nBHUrarensx oTe4ecTBEHHOrO MPOU3BOJICTBA
Takhe Kamepbl uUMeT (opMy ycedeHHOro Kouyca. [Ipu BOpBICKMBaHUU 3apsija TOILTUBO
MOTAaeT Ha MOBEPXHOCTh KaMephl CropaHus, o0pasysl «IUICHKY», MOCJIE YEero MpaKkTUYECKU
cpa3dy wucmnapsiercsi. BuxpeBble TOTOKHM, 0OpasylolIuecs IOJ] BO3JICHCTBHEM TEPEMEIICHHUS
MOPIITHS, JAIOT BO3MOKHOCTh PABHOMEPHO PaclpeieTUTh Kalljiu TOIJINBA IO BCEMY 00bEMY;

—  TpenkamMepHoe  cMmeceoOpa3oBaHHME — TPEIyCMATPUBAET  HAWYUE  MPEAKAMEpHI,
pacCIoONOKEHHON B KpBIIIKE MWIMHAPOB. OHA COEOUHSAETCS C OCHOBHOW KamMepoW CropaHus
HEOONBIIMMU KaHAJAMU C JauaMmeTpamMu He Oomee 1% ot auamerpa mopiiHsa. OO0bem
npenkamepsl coctaBisieT 10 30% obmero o6wsema kamep. I[lo dopme oHa MOXKET OBITh
OBaJILHOM, ITUJIUHIPUICCKON UK C(PepruecKoi;

— 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 BO3IyIIHAs BOJIHA HAXOAWTCS B ABWKCHUHU, KAIllIM PABHOMEPHO PaCIPEACIISIOTCS
10 BCEMY €€ 00beMmy.

17



Komnanoeka dsuzamens

4 - XTaKTHBIC AU3CIIbHBIC IBUIAaTCIN OTIINYAOTCA HC TOJIBKO CTPOCHUCM KaMCpPhbl CropaHusi, HO
N KOJUYCCTBOM HUWIMHAPOB W HMX B3AUMHBIM PACIIOJOKCHHCM. HOHHTHO, YyTO 4yeM OOJIbIle
OUWJINMHAPOB, TCM MOIIHEC ABUIATCIIb U TCM OH OoJIpIIIE II0 pasmMcpam. Paznrnie BapUAHTbI
KOMIIOHOBKH IIO3BOJIAIOT YMCHBIINUTL €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- 0OpasHbIl osuzamenns.
[{unuHApEI B TaKOM JBUTATEle paccTaBieHbl B (popme OykBbl V, B IBYX IIOCKOCTSX, TBYMS
psimamu o yriaom 60° mmm 90°. OGpasoBaBmImiics MEKAy HEMH Yrol — 3TO Yrojl pa3Baia.
[T1rocomM Takoro ABUTATENS ABJISETCS MOIIHOCTh. Ero rabaputhl MOTYT OBITH YMEHBIIEHBI 3a
CYET CMEILECHMS B pa3Bajl APYTrMX BAXKHBIX KOMIOHEHTOB. Ero nnumHa MeHblIe, a IIUpUHA
oomnbie. Ho M3-3a CIIOXKHOCTH TaKMX KOHCTPYKIIMM OBIBAE€T HEMPOCTO OMPEISIUTHh LIEHTP HX
TSYKECTH.

3. Onnoszumuuwie osuzameJiu (Mapxuposxa B).
OHU OTHOCUTEIHLHO YPAaBHOBEIIEHBI, /i1 YMEHBIIICHUSI BUOpAIIMHU BCE AJIEMEHTHI PacroJiaraloT
CUMMETPUYHO. 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 nsurarens B
COAPYXKECTBE C PSAHBIM AHAIOIOM. JTO MO3BOJSET YMEHBUIUTH PAa3MEpbl MPOAOJIBHOTO U
nonepeyHoro arperaroB. MapkupoBka VR pacmudpoBsiBaeTcsi kak V — o0pas3ubiii, R —
PSATHBIM.

=

IIpakTuyeckoe 3ansitue Ne 2
Tema: «Oco0eHHOCTH KOHCTPYKIUMI coBpeMeHHBbIX W-00pa3HbIX ABUraTe/1ein»

Heanb 3ansaTus:«BrinoaHeHne 3aanuil 10 U3yYEHUIO 0COOCHHOCTEN yCTPOMCTBA
KOHCTpYKIH W-00pa3HBIX JBUTATEIICH)

Oolecnevyenne 3aHSITUSA: TJIAKATHI, KAPTOTPAMMBbI, TAOJIUIIbI, ICHCTBYIOINIEE TEXHOJOTHUYECKOE
obopymoBaHue.

W-o0pa3ubie ABUraTe/In

VYerpoiictBo asurateneid VR u W12 u ux otiaudust ot MOTopoB V-00pa3Hoii

KOMITOHOBKH
JIBUT'ATEJIb
5. W (unu 0y01b V) — o0bpasnblil.
CampIit CJIOKHBIN JIBUTATEIIb. N3BecTen JIBYMsI BUaMU KOMIIOHOBKU.
1) Tpu psna, yroma pa3Baia OOJIBILION.

2) JIBe komrmoHoBKH VR. OHM KOMITAaKTHBI, HECMOTPSI Ha OOJIBIIIOE KOJMYECTBO IIMJIMHJIPOB.
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h 6. PammanpHblli  (3Be31000pa3Hblii) MOOPIIHEBOW aBHUrarenb. lKmeer

HEeOOJIBIION pasMEp MIKMHBI C INIOTHBIM PasMCIICHUC HCCKOJbKHUX HITYK IHUIMHAPOB. Onu
pacnojiararoTCca BOKPYI' KOJICHYATOI'O Bajla padvaJIbHBIMHU JIy4daMH C pPAaBHBIMHU YITIAMHU. Ee
OTJIIMYACT OT APYIUX HAJIMYUC KPHUBOIIHUIITHO-IHATYHHOI'O MCXAHHU3MaA. B I[B.HHOﬁ KOHCTPYKINH
OJWH HNWJIMHAP BBICTYIIACT IJIABHBIM, OCTAJIBHBIC — IIPHUICIIHBIC — KPCILITCA K IICPBOMY IIO
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nepudepun. HemoctaTok: B COCTOSHUM TOKOS HIMXKHHME UMJIMHAPBI MOTYT IOCTpaaaTh OT
NpoTeKaHusl Macia. PEeKOMEHIYIOT 4O Hayaja 3amycka JBUrarelis MPOBEPUTh, UTO B HIKHUX
UUJIMHIpaX Maclo OTCYTCTBYET. B NMpPOTMBHOM ciydyae BO3MOXHBI THAPOYAAp M TOJIOMKA.
UToOBl yBETWYUTH pa3Mep M MOIHOCTH JBUTATENS, JOCTATOYHO YIJIWHUTH KOJCHYATHIA Baj
o0pa3oBaHHEM HECKOJIBKUX PSI0B — 3BE3/I.

Heo6xoaumMocTh BMECTUTH B TECHOE MPOCTPAHCTBO YK€ CYIIECTBYIOIIUX MOJICNICH IBUTATEIb
cOOJIBIIIMM KOJTMYECTBOM LIMJIMHIPOB 3aCTaBUJIa UHXKEHEpOB kommanuu Volkswagen ermie pa3
MIEPECMOTPETH OMBIT CTPOCHUS IBUTATEIICH, HAKOIIJICHHBIA €BPOIIEMCKAM aBTOIIPOMOM 3a
JIBaJUATHIA BEK. Pe3ysbTaT mpeB301Ies BCE 0XKUAAHUS - ABUTATEIH PSIAHO-CMEIIICHHON
KOMITOHOBKH MOJIYYHJIUCh HEBEPOATHO KOMITAKTHBIMH.

Hcmopusa cozdanua

Eme B Hauane XX Beka komnanus Lancia 3agymanack 06 yMEHbIIIEHUN pa3MepoB V-
00pa3HBIXIBUTATEICH, YCTAaHABIMBABIINXCS HA MHOTHE aBTOMOOMJIN TOTO BpeMeHu. boiee
KOMITaKTHBINA CUJIOBOM arperar Mmo3BOJIMI Obl YMEHBIIUTH Ta0ApUTHI aBTOMOOUJISI M €70 Maccy.
CrnenoBaTesibHO, YMEHBIIIWIIACH ObI €0 CTOMMOCTb, U YBEJIUYUIIACh ObI €0 MOIMYJISIPHOCTh Ha
peiake. Mmkenepam Lancia yganock co3nate V-00pa3HbIN ABUTATENb C PEKOPIHO
MaJIbIM YTJIOM pa3Bajia nuianHApoB — He Oosee 10-20 rpamycos.

B 1991 rony nemenxuit konuepH Volkswagen npencTaBuil HOBYIO CXEMY PacoJIOKEHUS

HWIMHAPOB — PSIAHO-CMEIICHHYIO

Bonbiioro pacnpoctpaHeHus TaKo# arperat He MOoJy4usi, HO UMEHHO OH
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IMOATOJIKHYJIIKOMIIAHHUTO Volkswagen K CO3JaHUIO ITPUHIHUIINAJIBHO HOBOT'O MOTOpPA.
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Heuzamens Volkswagen W12

Yepes kakoe-To Bpemst nHkeHepam Volkswagen npuiiuia B TOJIOBY HAES: «A 4TO €cliu
PacrnojIoKuTh 1Ba Hamux ABurarenst VR Bmecte nmox yriom B 72 rpagyca U CBsI3aTh UX OOIIUM
KOJIEHBaJIOM?». Pe3ynbpTaToM cTan 4y JoBUIIHBINA 12-mumuHApoBbId MOHCTp. Camoe
YIUBUTEIBHOE, YTO BCIO €TI0 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, MOJIYyUYMBILIEM IPOCTOE U He3aTeInBoOe UM — W12.

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

EI[I/IHCTBeHHBIM A0 CHUX ITOP BBIITYCKAIOIIUMCS ABTOMOOMJIEM C HOI[O6HI>IM JABHUI'aTCIIEM

ocraercs Bugatti

He3zanonro 10 3TOro ero ucnbITalnu Ha MPOYHOCTH B 24-4aCOBOM TECTOBOM 3a€3/I€.
VolkswagenW12 Coupe npomuien 6ombine 7 000 kM co cpeaHeit ckopocThbto 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 OcHacTuiM 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
NIOJT 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.Bo3amMokHO, Bpemsi 7TOro MOTOpa €111€ He HACTalo.

Hnrocor u munycolt W-00paznozo momopa

['maBHOE mpenmyiecTBO ABUraTenss W12 nepea aHamOrHYHBIM 0 00beMY TPAJIULUOHHBIM V-
00pa3HuKOM Ha 12 MUIMHIPOB — KOMITAKTHOCTh. CamMoe 3a0aBHOE B TOM, UTO OH KOMITAaKTHEE
naxe neurarens V8. CylecTBeHHas YKOHOMUS MOJIKAIIOTHOTO MPOCTPAHCTBA aBTOMOOUIIS
MO3BOJISIET OCBOOOJAUTHh MECTO ISl YCTAHOBKH PA3JIMYHOTO JIOMOJHUTEILHOTO 000pyJ0BaHUS,
OyAb TO TUAPOYCUITUTENN, KOMIIPECCOPHI WM TYpOUHBL. MOIIHOCTD U KPYTAIIUNA MOMEHT
TaKOT0 JBUTATENS TAK)KE MPEBBIIIAIOT aHAJIOTUYHbBIC [TOKA3aTEIN Y IBUTATENEN KIIACCHUYECKOTO
V-o06pasznoro tuna. M 3To Bce He cunTas yJelIeBlIeHUs IPOM3BOACTBA 3a CUET SKOHOMHHU
MaTepuasoB, HEOOXOJUMBIX Ha CO3JaHle MaJieHbKOTo aBuratesns.bomee miuotHoe
pacnoioKeHUe IUIUHIIPOB TPEeOYeT Cephe3HONM MOJEPHU3ALMU CUCTEMBI OXJIAXKIEHUS, B UTOTE
IPUXOAUTCS UHANBUAYAJIBHO OXJIAXKIATh KAKbIM LIMJIMHIP

TYT KE KPOCTCA U €TI0 HCAOCTATOK. bonee niotHOE PAaCIIOJIO0KCHHUEC TUJIMHAPOB
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TpeOyeTcepbe3HON MOJEPHU3ALNN CUCTEMBI OXJIAXKAEHMs. B ntore 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 — TUM ABUraTesst ¢ W-00pa3HbIM pacioioKEHUEM IIHIIUHIPOB.
O6bryHO W 00pasHbIi ABUTATEINb MPEACTABISIET COOOM BUTATENH C 3 WU 4 psAgaMu
LUIMHAPOB PACTIOIOKEHHBIX CBEPXY MO YIJIOM MeHbIe 90 rpaaycoB 110 OTHOLIECHHUIO IPYT K
IpYyTy, HaJl €AUHBIM KOJIEHYAaThIM BaJIOM. Takum 00pa3oM B ONEPEUHOM pa3pe3e JBUTATEIb
HanoMuHaeT OykBy W. OTIMYUTENBbHON 0COOEHHOCTHIO JAHHOTO TUIIA IBUTATEIs SBIISETCS
KOMITAaKTHOCTH I10 CPABHEHUIO C APYTMMU TUIIAMU JBUTATENICH UCIIOJIb3YEMbIMH B CEPUIHBIX
ABTOMOOWJISIX M HIMEIOLUMU CXO0’KHE MOIIIHOCTHBIEXAPAKTEPUCTUKH.

CymiecTByroT Takke W-00pa3HbIe IBUTATEIHN C PSATHBIM PACIIONIOKEHUEM ITUINHAPOB B
[IaXMAaTHOM TOPSIJIKE B KaXKJ0M U3 IBYX CEKUUNA OJHOr0 O0Ka MUIUHAPOB. [Ipu sTOM Kaxaas
U3 JIBYX cekiuid Takoro W-o0OpaszHoro asuratens uMmeet cBoro ['BL u yron Mexay nuauHapaMu
(B oxHoi#t cexiuun) B 10-15 rpamycos, kak B 00bidHOM VR-00pasHom nBurarene. Pacctosnue
MEXIYy CEKIUSIMU B TAKOM JIBUTaTene MeHble 90 rpaaycos.

W-O6paSHI>IC ABHUI'aTCJIN 34 BCIO UCTOPUIO CBOCI'O CYIICCTBOBAHUA IIPUMCHAJINCH KaK
BaBTOMO6I/IJIHX, TaK U B aBHAallUM 1 B MOTOIIMKJIaX.

CpaBHEHHME: IPY CpaBHEHUU |2-NUIUHAPOBOrO V-00pa3HOro ABUraTens v 12-1MIMHIPOBOTO
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
MPUOJIMHAKOBBIX, a TIOPOM U OOJIBIITUX MOITHOCTHBIX XapaKTEPUCTUKAX, YEM Y APYTHX TUIIOB
nsuratenei. [Ipu aTom 0cBOOOIMBIIIEECS MECTO B TTOJAKATTOTHOM MTPOCTPAHCTBE MOKHO
UCIOJIB30BATh /JI1 YCTAHOBKU JOMOJHUTENBHOTO HABECHOTO 000PYA0OBAHMS: THAPOYCHUITUTENS
pyJieBoro ynpasieHus, Komnpeccopa KoHAMIIMOHEpa, TYpOOHAarHeTaTeNs U 1. )

bonee mioTHOE pacnoyioKeHUe WIMHIPOB OTHOCUTENBHO APYT IPYyra NO3BOJISET COKOHOMUTh
MaTepHuabl IPU MPOU3BOJCTBE aBTOMOOUJIS.

Heoocmamku:

M3-3a 6osee TIOTHOTO PACTIONOKEHHS IUJIMHAPOB OTHOCUTEIBHO APYT Apyra W-o0pa3Hbli
JBUTATENb MOJBEPKEH Oosiee ObICTpOMY HAOOPY TeMIIepaTypbl U COOTBETCTBEHHO OBICTPOMY
neperpeBy B ciiydyae pabOThl B SKCTPEMAJIbHBIX PEKUMaX WM BbIXOJA U3 CTPOS OAHOTO U3
y3JI0B CUCTEMBI OXJaKAeHUs. [3-3a 1aHHOI 0COOEHHOCTH COBPEMEHHBIE IBUrAaTENIN UMEIOIINE
W-00pa3Hyt0 KOMIOHOBKY UMEIOT 00JIe€ Pa3BUTYIO U TEXHUYECKH CIOKHYIO CUCTEMY
OXJIQXKJICHHSI, YEM JBUTATENIN APYTHX TUIIOB.

Hocumenu:

[ Bugatti Veyron

[ Bugatti Chiron

N Audi A8

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

Xapakrepuctuku padouux npoueccos [IBC.

[Ipu omHAKOBOM YaCTOTE BpaIEHUS KOJICHYATOTO Bajia B IBYXTAKTHBIX JABUTATEISAX PAOOIHiA
IIUKJI OCYILIECTBIISIETCS B /IBa pa3a ObIcTpee, a pabounii X0 COBEpILIaeTCs B ABa pasa yaiie, 4ueM
B YETBIPEXTAKTHBIX. TeopeTHYeCKr MPU OJUHAKOBBIX pa3Mepax IWINHAPA B OJTHON U TOU kKe
YaCTOTE BPAIEHUS MOIIHOCTh JBYXTAKTHOTO JIBUTATENS JOHKHA OBITH B J1Ba pa3a OOJbIIe
MOTITHOCTH YETHIPEXTAKTHOTO. B NEHCTBUTEIEHOCTH YacTh X0/1a IMOPIITHS IBYXTaKTHOTO
JIBUTATEJISI 3aTPAYUBACTCS HA OCYIIECTBICHHUE MPOIIECCOB BBIITYCKA M MPOIYBKH, B CBS3H C YEM
pabouunii 00beM €ro HUIUHAPOB UCIIONB3YETCS HE MOJHOCThIO. KpoMe TOro, 4acTh MOUTHOCTH
nsuratesns (1o 10%) 3aTpaurBaeTcsi Ha MPUBO/JL B JICHCTBUE MTPOyBOUYHOI0 Hacoca. [loaTomy
MPAKTUYECKU MOIITHOCTD JIBYXTAKTHOTO JABUTATEIISA C YUETOM PACCMOTPEHHBIX YCIOBUM
MPEBBINIAET MOIIHOCTh YEThIpEeXTakTHOTO B 1,7—1,8 paza.

[IpeumyIiiecTBOM JBYXTAKTHOTO JBUTATENS SBIACTCS TAKKe HAJIEKHBIN MyCcK. [[ByXTaKTHBIM
JIBUTATEIh, MTyCKAETCS B XOJ MPHU JTFOOOM ITOJI0KEHUN KOJICHYATOTO BaJla y)Ke MPH YEThIPEX
IIAJINHAPAX, B TO BpEMS KaK B YETBIPEXTAKTHBIX TSI 3TOTO TpeOyeTcs He MeHee mmecTd. [1pu
OJIMHAKOBOM YHCJIE IIMJIMHJIPOB U OJHOM it TOM e YacTOTe BpAIllEHUs KOJIEHYATOro BaJia
JIBYXTAKTHBIM IBUTATEh U3-3a YABOCHHOTO YHCIIa pa00UHMX XOJJ0B UMEET 00sIee paBHOMEPHHBIi
KPYTSIINA MOMEHT.

[To KOHCTPYKIIMH JIBYXTaKTHBIN JABUTATENb 3HAYUTEIHHO MPOIIE YETHIPEXTAKTHOTO,
0COOEHHOTIPH UCTIOIB30BAHUH IEIEBOM CUCTEMBI ITPOTYBKH, KOTJa OTCYTCTBYIOT KJIaNaHbl U
WX TIPUBO/IBI.

HenoctatkamMu JBYXTaKTHOTO JIBUTATENs IO CPABHEHHIO C YETHIPEXTAKTHBIM SIBJISTFOTCSI:
00J1eeOBICTPBIN U3HOC JeTajel; 00BN YIeIbHBINA PacXo/l TOIJIMBA U MacJjia, YaCTUYHO
BBEIHOCHMOTO B BBIXJIOITHOW KOJUIEKTOP; CJIOKHOCTh OUYUCTKH IIUJIUHIAPOB OT MPOAYKTOB
CTOpaHUS U 3apSAIKHA UX CBEKUM BO3IyXOM, TaK KakK JJISI 3TOTO OTBOJIUTCS MEHEE OJTHOTO X0]1a
nopirHs. Kpome Toro, paboTa AByXTaKTHOTO IBUTATENSI COMPOBOXKIACTCS MTOBBIIICHHBIM
IITYMOM, CO37[aBa€MbIM TIPOTyBOYHBIM HACOCOM.

Bo BpeMs paGoThI 1BUTATENS Ta3bl, IEHCTBYS Ha MOPIICHB, IEPEMEIIAIOT €T0 B IIMIMHJIPE, B
pe3ynbTaTe uero copepinaetcs padbota. OHa paBHA CUJIE TaBJICHUS Ta30B HA IJIOMIA L TTOPIIIHSA,
YMHOKEHHOW Ha BEJTMYHMHY €ro MepeMenieHus (Xoaa MmopiiHs) u usmepsercs B Jx.

PaGota nBuraress, coBepiaemasi B €IMHHUILY BPEMEHHU, HA3bIBAETCS €I0 MOIIHOCTHIO.
PaznuuaroT uHAUKATOPHYIO U 2PHEKTUBHYIO MOIIIHOCTh JBUTATEIIS.

Hnouxamopnas mownocms Ni — 310 paboTa, coBepiiaeMas ra3aMy BO BCEX HUIMHIPAX B
CIMHHMITY BpeMeHH, u3Mepsercs B KBT. [Tone3nas MOIITHOCTD, TToJTydaeMasi Ha Bajy JBUTATEIIS U
nepeaBaemMasi r(peOHOMY Bally WJIU AJICKTPOTEHEPATOPY, Ha3bIBaeTCs aghghexmusHoti Ne.
D¢ddexTrBHAST MOIITHOCTH MEHBIIIE UHIUKATOPHOM:

Ne = Ni - Nuex ,

rie Nuex — MOIIHOCTh MEXaHHMUECKHUX TOTEPh, 3aTpaurBacMasi Ha MPeoI0JICHIE TPCHHS,
pUBECHUE B ACHCTBUE HABEIIEHHBIX MEXaHU3MOB, 00€CTICUNBAIOIINX PAOOTy IBUTATENS, U T.
.

Jlist onipeienieHrs COBEPIICHCTBA KOHCTPYKIIMH JIBUTATENS U JIOJIM HHIUKATOPHOM
MOIITHOCTH,UCITOJIH3yEMOM JIJIsl COBEPIIIEHUS TTOJIE3HOUN paboThl, CIIyXHUT Mmexanuyeckutl KI1]
nm = Ne/ N mex .
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Mexannueckuii KITJ[ Bceria MeHbllle €AMHULIBI U [1J1 CYJIOBBIX JIBUTATENIC BHYTPEHHETO
cropanus coctasisieT 0,7—0,95. On 3aBucHT OT ciocoba cMa3ku, 00pabOTKHU, MPUTOHKU U
cOOpKH JIeTanei u y3JI0B IBUTATENS, YCIOBUN IKCILTyaTalliy M yXO/a 32 HUM U T. 1.

Temnno, NoydeHHOE NpHU CrOPaHUU TOIUIMBA B LIJIMHAPE, PACXOIYETCS HA MOTyYCHUE
MIOJIC3HOM pabOTHI M HA TIOTEPH, KOTOPHIE HEN30EKHBI pu paboTe aBuraresns. KadecTtBo
TEIJIOMCIIOIB30BaHUs ONIPEACIISIIOT C TOMOIIIBIO YPAaBHEHUS TEIJIOBOTO OajaHca:

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

IJie ¢ — TEIUlo, BbIACIAIONIEeCs B MIMHIpaX npu cropanuu 1 kr torumsa (g = 100%); g1 —
TEILIO0, 3aTpauyeHHOE Ha MOTyYeHHE MMoJie3HoU paboThl (gl = 32%); g2 — Tenyo, yXOodIee ¢
oTpaboTtaBmmmu razamu (g2 = 28%); g3 — Tero, OTAaBaeMoe oxJaxaaromien Boje (g3 =

30%); g4 — temnno, 3aTpavyuBaEMoOe Ha MIPEO0JICHUE CHJI TPEHUS MMOJIBUKHBIX YaCTEH
neuratens (g4 = 8%); g5— Temnio, TepseMoe OT HETIOJTHOTHI CTOPaHUs TOIIMBA B IUJIUHAPAX U
T. L. (g5 =2 %).

3/1ech TaHbl CPEJHUE 3HAUECHUS BEJIMYMH MOTEPH Teria. OHU MOTYT U3MEHATHCS B
3aBUCUMOCTHOT COBEPIICHCTBA paboUero mporecca, TeXHUIECKOTO COCTOSIHUSI IBUTATENS U T.
q.

CoBepliieHCTBO paboYero mpoiecca oleHuBaeTcs uroukamopuvim KI1/], KOTOpbId yYUTHIBAET
MOTEPH TEIJIa, YXOISIIETO ¢ 0TPabOTaBIIMMU Ta3aMH, YHOCUMOTO OXJIaXAarollei BoIoN 1
MOTEPH OT HETIOJHOTO CTOPAHUs TOIIMBA B IMJIMH]IPaX.
ni=(ql +q4)/q .
3HaveHus ni konaeomores B npeaenax 0,4—0,5.

OCHOBHBIM MOKa3aTeNeM, O3BOJISIONIMM OIIEHUBATh IKOHOMUYHOCTb Pa0OThI
JBUTATEJS, ABISICTCS 9¢hhexmusnwiti KI1/[, yauThIBatONIMil BCE MOTEPHU B JABUTATEIIE,

BKJIIOYAsl U MEXAHUYECKHUE:
ne=gql/q, ne=ninm.
3HaueHMs ne JJIsl JBUraTesieli BHYTPEHHETO cropaHus HaxoasaTcesa B mpeaenax 0,3—0,43.
BaxxapIM mokazaTesneM SKOHOMUYHOCTH PaOO0ThI IBUTATENS SBISACTCSA 2 dexmusnblil yOeabHblll
pacxoo monaiusa ge.

On xapaktepusyeT noTpeOIeHUE TOIIMBA (B KI/4) Ha equHUIlY 3((HEKTUBHON MOIIHOCTH,
pa3BuBaeMoit aBuratesieM (Ha 1 kBT).

Ha BennunHy yAenbHOTO pacxo/ia OTPUIATEIbLHO BIUSIIOT MOHWKEHUE CTENEHU CXKaTus,
yXyJlIeHue padoThl TOTUIMBHOM amaparypbl, MOBBIIIIEHUE OBICTPOXOIHOCTH JBUTATENS U T. II.
Pabota nBuraresnei ¢ HeOTPY3KOH UM C IEPETPY3KO (BBIIIE MACIOPTHON) COMTPOBOXKIACTCS
MOBBIIICHUEM YACIIBHOTO PacXo/ia TOIJINBA,, YTO TOBOPUT O HEOOXOAMMOCTH IKCILTyaTaIlluu
JIBUTaTeJIel MPU HOMUHAJIBHBIX Harpy3Kax.

VY ienbHbIN pacxo/ TOIJIMBA JIJI COBPEMEHHBIX CYJOBBIX TUXOXO/HBIX IBUTATENIEC COCTaBISET

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

[TpakThuecku  Bce  aBTOMOOWJIbHBIC  JBUraTeld  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 TMOCTYIAIOIIEe B HETO TOIUIMBO U MpeoOpaszyeT TEIIOBYIO HEPTHIO
CrOpaHMs BO BpallaTeIbHOE JIBIDKEHUE KOJICHUYATOrO BaJia; Jajiee BpallleHUE MepeacTcs Yepes
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TPAHCMHUCCHIO HAa BEAYyIIHME Kojeca aBTOMOOWJIS, SIBISIOLIMECS AJIEMEHTOM XOJIOBOM 4YacTu
aBTOMOOUJIS.

B umnuHape mpoucXoAMT CropaHue TOIUIMBA U MpeoOpa3oBaHME TEIUIOBOM SHEPTUU B
MEXaHUYECKyI0 paboTy. s 3TOro B HWIMHApPE MMEETCS MOpIIEHb, KOTOPBIA MPH MOMOIIU
najgbla M IIaTyHa 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).
[Topumiens cBOOOAHO HAJET Ha MOPIIHEBOM Majel, OJHOBPEMEHHO 'MpoXoadiuil" uepe3
BEPXHIOIO TOJIOBKY MIatyHa. HWKHAS pa3peMHas TOJIOBKA IIaTyHAa OXBaTbIBAe€T UICHKY
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 IIATYHHOM IIEeHKONH 00pa3ytoT Kpuommi. KopeHHble MeiKn
KOJICHYAaTOr0 Baja SIBJAIOTCS €r0 OChI0 M BpALIAlOTCA B MOJIIMIIHUKAX, PACHOJIOKCHHBIX B
kaptepe (ocHoBanum) mwiuHApa. lllatynnas melika, kak gro0as Touyka Ha 0007e Koueca,
BBIHY’KJIEHA BpAIaThC OTHOCHTEJIBHO CBOEH OCH, OMHCHIBASI OKPYKHOCTb, PaguyC KOTOPOM
Ha3bIBAETCS PAJMyCOM KPUBOLIUIIA.

OCHOBHBIMH XapaKTEPUCTUKAMU JIOOOT0 ABUTATEINS SBISAIOTCS: pabouunii 00beM (B KyO. cM.),
MaKCUMaJlbHasi MOILIHOCTh (B JI.C.), MAKCUMAJIbHBIA KPYTSIIUA MOMEHT Ha KOJIEHYaTOM Bally
(ompenenser cuily TATM Ha KoJjecax), yAeIbHbI pacXo/l TOIINBA.

JleTanbHO PacCMOTPUM LHMKIBI paboThl aBurarens. [lpu ABMXKEHHMH NOPIIHS OT HWKHEH K
BEpXHEN MepTBOH TOuke (LMJIMHAP MO-MPEKHEMY HM30JIMPOBAH OT BHEIIHEH cpeabl) pabodas
CMech CKMMAeTCsl M JaBIeHHe B LWIMHIpE Bo3pactaeT no 8—I12 xr/cm® . Takoif mpomecc
Ha3bIBACTCS CXKATUEM - 3TO OJIMH M3 LUKJIOB paboThl ABurarens. [Ipu 3ToM KojieHYaThlil Baid
MOBEPHETCS €llle Ha MoJI-000poTa, uin Ha 180°.

Cykaras roproyasi CMECh TOTOBA K CropaHuto. 1103ToMy 10CTaTOYHO B LWJIMHIPE BCIBIXHYTH
IIEKTPUYECKON HCKpE, KaK CMECh BOCINIAMEHUTCS M HA4yHET BBIACIATH ropsuue rassl. [log
JABJICHUEM Ta30B MOPLICHb BBIHYXIEH HAauaTh JABMWKEHUE OT BEPXHEH K HIXKHEH MEpTBOM
Touke. OJHOBPEMEHHO C MOPUIHEM KOJEHYAThld BaJl MOBOPAYMBAETCS €IE Ha MOJO0 000poTa,
uin Ha 180°. Takoil mpolecc Ha3bIBaeTCsl pacliMpeHueM, Wik padouum xonaom. Ilpu stom
IpoLIECcCe ra3bl COBEPIIAIOT Pa0OTY, U 3a CYET UX SHEPIHU 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, wmnmu Ha 180". IwmmHap coobmiaercss ¢ TpyOOmpoBOAOM, dYepe3 KOTOPbIH
BbIOPACBIBAIOTCS OTPA0OTABIIUE Ira3bl. DTOT MPOIECC UMEHYETCS BBIITYCKOM.

[Topmiens 4 pa3a mpouien MEpTBbIE TOUKH, WM MPOU3BEN yeThipe xoaa. KoyieHuarslid Bal
MOBEPHYJICS BOKPYT CBOEH ocu 2 pasa (Bcero Ha 720°). 3a 3T0 BpeMs B IIWJIMHJIPE MMOJTHOCTHIO
3aKOHYMJICS TaK Ha3bIBAEMBIM paOOUYMi ITUKIL.

[Ipoueccsl B HUIMHAPE, CBSI3aHHBIE C IBM)KEHUEM IMOPILIHSA M BpAaIEHUEM KOJIEHYATOro Baja,
Ha3bIBAIOT TAaKTaMU: BIyCKa, CXKaTus, pabodero xoia (WJIM pacIIMpeHHs) M BbIMycka. TakT
pabouero xoja COBEpIIAETCS 3a CYET TEIJIOBOW SHEPIMM ra3oB, a TAKThl BIYCKa, CHKATHUS U
BBIIIYyCKA — 3@ CUET KUHETHUYECKOW HHEPrud MaxOBHMKA, KOTOPBIM YKPEIUIEH Ha KOHIE
KOJIEHYaTOI'O BaJIa.

N3yuuB pa®ouuii LMK OAHOUMIMHAPOBOTO JBHUTATENs, JIETKO MPEICTABUTh PA0OUYMN 1K
MHOTOUMIMHAPOBOTO. J[OMycTHM, ABUTaTedh UMEET YEThIpe LMWIMHAPA, TOTAA YUCIO0 padodmnx
XOJIOB BO BCEX UWIMHApAxX 3a pabouyuil LUK ABUTaTeNst OyAeT paBHO TOXKE YETHIPEM, a BO
BpemMsi pabouero xojJa B OJHOM IIWJIMHApPE B TpeX Jpyrux OYIyT COBEpIIATHCS
BCIIOMOT'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 pabotel uuauHapoB: 1—2—4—3 u 1—3—4—2. Tlpu nopsiake paboter 1—2—4—3
pabounii IUKJ ABUTATENS TTOKa3aH B Tabmuie 1.1.

Tabmuma 1.1 — Pabounit ks nBuraTess

[Toryo60poThI Y TIBI 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 |Beimyck

X0J1
3-i1 540 Pabounii |Cxxatue |Beimyck |Bmyck
X0
4-i1 720 Breimyck  [PaGounii  [Bmyck Cxatun
X0/1

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

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

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

MexanuyecKue TPAHCMHUCCHH

Haubonwiiee  pacmpocTpaHeHWe  Ha  COBPEMEHHBIX  aBTOMOOWJISIX — TOJIy4HJia
MEXaHUYecKass TPaHCMHUCCHUS, KOTopas BKJIIOYAaeT B celsd cCLeIJIeHue, KOpoOKy mepenad,
KapJIaHHYIO0 Tepenady, pa3gaTouHyl0 KOpoOKy (y MHOTOMPHUBOAHBIX aBTOMOOUJIEH), TIaBHYIO
nepenavy, nuddepeHunan u moy -

e

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

OCHOBHBIMM TPEUMYIIECTBAMU MEXAHUYECKON TPAHCMUCCUU SIBISIOTCS IPOCTOTA
KOHCTPYKIIMM W HHU3Kasg CTOMMOCTb, BbICOKME KII/I u HamexHOCTh, HEmOCTaTKamMu —
CTYIICHYaTOE PpEryJUpOBaHUE KPYTAIIETO MOMEHTa M  CIOXKHOCTh KOMIIOHOBKM Ha
MHOTOIIPHBO/THBIX aBTOMOOHJISX.
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MexaHuueckas TPaHCMHUCCUA MOKCT OBITh BBINIOJHEHA IIO0 pas3siINdHbIM CXCMaM B
3aBUCUMOCTH OT Ha3HaA4YCHUA aBTOMO6I/IJ'I$I, PaCIoJIOKCHUA Ha HEM ABUIAaTCId W BCAYIINUX

KOJICC.
MexaHu4deckas TPaHCMHUCCHS JICTKOBOTI'O aBTOMOOMJIS KJIAaCCHYCCKOM
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KOMIIOHOBKH (KosecHas popmyna — 44 2) nokazana 1.B
Ha puC. TaKOU
TPAHCMUCCUU OOBIYHO HCIOJIB3YIOT
olI-
HOJIMCKOBOE CLIETIJIEHUE C
LEHTPAJIbHON
nuapparMeHHO MPYKUHOM, UMEIoIIee
17§
MEXaHUYECKUH WM TUIPaBIMYECKU
17}
MPUBOJ, YETHIPEXHITN
MATUCTYNIEHYATYIO
HOJIHOCTBIO CHHXPOHU3UPOBAHHYIO
TpeX-
BaJIbHYIO KOPOOKY mepenad,
KapJaHHYO
CXEMaTPaHCMHUCCHU repesady ¢ KapJlaHHbIMU HIapHUPAMU
He-
JIETKOBOTO aBTOMOOWJIS PaBHBIX YTJIOBBIX CKOPOCTEH,
OJINHAPHYIO
KJIACCUYECKOU TUIOHJIHYIO TJIaBHYIO Mepeayvy,
KOMITOHOBKH CUMMET-

(xonecHast popmyna —4Y  pudHbIA KOHUYECKUN nuddepeHiman
U

HOJTypa3rpyKeHHbIE MOIYOCH. TpaHCMUCCUU TPY30BBIX aBTOMOOMIIEH €

3aIHUM BEAYLIUM MOCTOM
UMEIOT aHAJIOTMYHbIE arperatbl. OQHAKO ¢ yBEIMYEHHEM MacChl aBTOMOOUIISE MEHSIIOTCS CXEMBbI
Y XapaKTEPUCTUKHU arperaToB: BMECTO OJTHOAMCKOBBIX PUMEHSIOT IBYXJUCKOBBIE CLEIIIIEHUS C
TUJIPaBIMYECKUM WJIM THJIPOITHEBMATUYECKUM IMPHUBOJOM C YCUIIUTENIEM, KOPOOKHU nepenay —
TpeXBaJIbHbIE, MOJHOCThIO CHHXPOHU3UPOBAHHBIE, MHOTOCTYIIEHYAThIE C YHCIIOM Iepeaayd oT 8
no 24. MHoroctyneHuarasi KOpoOka nepeaad oOpasyercsi MOCeI0BaTeIbHbBIM COEIUHEHUEM
OCHOBHOM Y€TBhIPEX—
,JIATH—,IIIECTUCTYNIEHYaTON KOPOOKH mepedady U JONOJHUTEIbHOTOABYX—,TPEXCTYIIEHYaTOrO
peaykropa. Mcnonw3yroTcs [BOWHBIE LEHTPAJIBHBIE W PA3HECEHHbBIC IJIABHBIE II€peadH,
0JIOKHpyeMble MEXKOJIECHBIE UG DEepeHITNaTbI U MOJTHOCTHIO PA3TPYKEHHBIE MTOTYOCH.

Tpancmuccun aBTOMOOMIIEH NEpeIHENPUBOIHON KOMIIOHOBKH (KojecHast popmyna — 24
4) IpUMEHSIOTCA Ha JIETKOBBIX aBTOMOOWIISIX M MHKpoaBToOycax. B »Tom ciyudae 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 Iepeaay, MOATOMY TPEXBaJIbHbBIE

2. (Cxema TpaHCMHUCCHM JIETKOBOTO aBTOMOOWJIS TIEpEeAHETPUBOIHOM
KOMITOHOBKH (24 4):a— ¢ MpOoI0IHbHBIM PACIIOJIOKEHHUEM CHIIOBOTO 0JIOKa,
0— C momepeyHbIM PACIIONOKEHUEM CHUIIOBOTO OJI0Ka
KOpOOKHM Tepenad MmpuMeHstoTes: peako. KopoOku mepenad MoiMHOCThIO CUMHXPOHU3HPOBAHBI.
Ha BemomoMm Baixy KOpoOKM niepeady yCTAHABIMBACTCS KOHMYECKas Beaylllas IIECTEpHs
IaBHOM nepenauu. [IpuBoa Benymmx KoJieC OCYIIECTBIIACTCS 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

nepenay, 3 —KopoOka nepejay, 4 — rJiaBHas rnepejaaya

JlliHA BUTATEIS B CXEME C €T0 IMPOJIOJIBHBIM PACIOIOKEHUEM HE JIMMUTUPYETCS, 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 MOAM(UKALIMY ¢ IPUBOJOM Ha BCE KOJIECa.

34



Puc. 5. Tpancmuccus aBTOMOOWIISI, pacIoJIOKEHHAs! B OT/IETLHOM
kaprtepe: | — kopoOka nepenay, 2 — ri1aBHas nepemada

Jlnst aToMoOuIiei 0co00 Majioro ¥ Majoro KJiacCoB UCHOJIb3YeTCs TJIaBHBIM 00pa3om
KOMITOHOBKa
C TIOTIEPEYHBIM PacCIoioKeHueM apurarens (puc. 2, 6). [Ipu sTom TpaHcMHCCHS MOXET UMETh
JIBa KOHCTPYKTHUBHBIX HWCIIOJHEHUS: C pa3MeIleHneM B Kaprepe jaBuratens (puc. 4) u ¢
pa3MelIeHrueM B OTACIIBHOM KapTepe (puc. S).
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Puc. 4. Tpancmuccusi aBTOMOOUJIS, paCTIONIOKEHHAs B KapTepe IBUTaTeIs:
1- cuernnenue, 2 — MOMOTHUTENBHBIC 3y0UaThie Kojieca, 3 — KopoOka mepenad, 4 — riiaBHas mepenaya
B mepBom ciydae pocturaercs OoJbIIas KOMMIAKTHOCTh CHUJIOBOTO OJIOKa, OJHAKO
KOHCTPYKIUSI TOJIy4aeTcsl JOCTATOYHO CJIOXKHOM, PEMOHTHBIE pabOThl 3aTPy/IHEHbI, a W3-
3aBBICOKOTO  PACIOJOKEHUS  JBHUrareiii  BO3MOXKHO  YXYIICHHE  a’pOJUHAMHYECKUX
XapaKTEPUCTUK aBTOMOOUJIS.
Bonee ynoOHO, B TOM 4HCIIe U C TOYKH 3pEeHUS YHU(DUKAIIUY, paciioaratb

RE=F === = P = =N
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TPAaHCMHUCCHIO B OTIEIBLHOM KapTepe. B 3TOM ciyyae MOMEHT Ha BEAyIIMil Bajdl KOPOOKH
nepeaad mepeaaeTcss HEMOCPEACTBEHHO €O CIETUIeHMs (Korja BEAYIIMH Ball PACTOJIOKEH
COOCHO C KOJICHYaThIM BajiOM JBHUTATEls) WM Yepe3 JOMOJHUTEIbHBIN psii 3yOUaThIX KoJec.
[IpuMeHsIIOTCSI TOJTHOCThIO CUHXPOHU3UPOBAHHBIC, JBYXBajbHble KOpoOku mepenay. [lpu
MIOTICPEYHOM PACIIOIOKEHUHN JABUTATEIS TJIaBHAs Tepeaada MpeAcTaBiIsaeT co00i mpsMo3yoyio,
KOCO3yOyI0 UJTU IIEBPOHHYIO 3y0UaTyto rnepeaayvy.

Tpancmuccun aBTOMOOUIIEH 33 JHEMOTOPHOM KOMIIOHOBKH O KOMIIOHOBOYHBIM CXEMaM

OJIM3KH K TPAaHCMHUCCHAM IICPCAHCIIPHUBOJIHBIX aBTOMOOMJIEH.

TpancMuccM ~ MHOTONPHUBOJHBIX ~ aBTOMOOWJIEM ~ MOXKHO — pa3feiuTh  Ha  JIBE
TPYIIIIBL:

HETOJIHOMIPUBO/IHBIE U TIOJTHOMPUBOTHBIE.

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

OCHOBHOE MPEUMYIIIECTBO CXEMbI C MHAWBUAYAIbHBIM NpUBOAOM MOCTOB (KpA3-257)—
BBICOKAsI CTETNICHb MX YHU(PUKAINK, HEJOCTATKAMU SBJISETCS OOJBIIOE KOTMYECTBO KapAaHHBIX
COWICHEHUH W HEOOXOJMMOCTh YCTaHOBKHM OTAEIBHOTO arperata — pa3fgaTOYHONW KOPOOKH.
PaznaTounas kopoOka — arperaT 0ojiee CIOXKHBIM W TSKENbIA, YeM y3€Jl JCJICHUS MOIIHOCTU
(nuddepennman) Mexay MOCTaMH B TPAHCMHUCCHM C MPOXOJHBIM  MPOMEXKYTOUYHBIM
MocTtoM(KamA3-5320).IToaToMy KOHCTPYKIHS TPAHCMUCCUU C Pa3eIbHbIM MPUBOJIOM MOCTOB
UMeeT OOJIBIIYI0O METANIOEMKOCTh, TpeOyeT OoJiblliero oObheMa padoT MO TEXHUYECKOMY
00CITyKUBaHUIO.

I'mapomexaHuvyeckre TPAHCMHUCCUU

[IpumeHeHne Ha aBTOMOOWISIX THIPOMEXAaHWYECKUX TPAHCMHUCCHM, B KOTOPBHIE BMECTO
CLICTUICHUS] U KOPOOKH Mepenad BXOAUT rUapoMexaHndeckas nepeaada (ruaporpanchopmarop,
00BbEIUHEHHBIA ¢ MEXaHUUECKOU
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Puc. 8. Cxema TpaHcMHUCCHHU MOTHONPUBOAHOTO aBTOMOOMIIs (8U 8): a, 6 — MocTOBas; B, T —
O6oproBas.

POMEXAaHNYECKYIO TPUBOJUT 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 Nepenay, YMEHBIIWTh YacTOTYy MEPEKIIOueHUs Meperad,
HOBBICUTh MPOXOAUMOCTh aBTOMOOWIISI U YIy4-IIUTHEr0 KOM-(popTa-0eabHoCcTh.OqHAKO 10
CPaBHEHUIO C MEXAaHWYECKUMH TPAHCMHUCCHSIMU, THJIPOMEXaHMYECKHE o00yanawT Ooiee
CJI0’KHOW KOHCTPYKIHEH, MOBBILIEHHONM MacCOM U CTOMMOCTBIO. 3aMeHa MEXaHHYECKONTpaHC-
MHUCCUWHA TU]I-

JTUHAMHUKU aBTOMOOWJISL U yBe-

Brpancmuccnsix ¢ ruapOMEXaHUYECKOM Ieperadeld KPyTSAIMd MOMEHT IEpPEeNaeTcs OT
JIBUTATEJIs HAHACOCHOE JIOMACTHOE KOJIECO THAPOTpaHc(hopMaTopa HETOCPEACTBEHHO WU, MTPH
HEO0OXOMMOCTH, Yepe3 NOMOJIHUTENbHBIN COrTACYIOMUNA PEAYKTOP.

BkauecTtBe MexaHMuecKOW KOpPOOKM Tiepefad B THUIPOMEXAaHMYECKUX Iepeadyax
IIPUMEHSIOTCS  IUIAHETAapHBIE W BAJBHBIE  CTYIEHYATble PEAYKTOPBI, IO3BOJISIOLINE
OCYIIECTBIISITh  MPOLIECC MEPEeKIIOUeHUs Irepenady 0Oe3 pa3pbiBa IMOTOKA MOIIHOCTH.
Mexannueckass 4acTb TPAHCMUCCHM OT TMAPOMEXAHWYECKOW MEPENadd 10 BEAYLIUX KOJeC
UJSHTHYHA 3TOH )K€ YaCTH MEXaHUYECKOW TpaHCMHUCCHH. BBIOOp €€ CXeMBbl OnpeaeisieTCs TEMHU
&Ke cOOOpaKEHUSMH, UYTO U B CIIy4yae MEXaHUUYECKOW YaCTH TPAHCMHCCHHU.
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Puc. 9. Cxema ruipooObeMHOM TPAHCMHUCCUU: @ — MOHOOJIOUHAs, O — C pa3IebHBIM
PacoJIOKEHUEM TUPOATPETaTOB

I'uapoodobeMHbIe TPAHCMHUCCHH

['mnpooObeMHaAsT M AIEKTPOMEXaHUYECKAss TPAHCMHCCHH SIBJISTFOTCS CICIHAIBHBIMUA H
MPUMEHSIOTCSI HA aBTOMOOWJISIX B TEX CIIydasX, KOTJa MO KOMIUIEKCY KOHCTPYKTHBHBIX WU
AKCIUTyaTaIlMOHHBIX CBOMCTB MEXaHWUYECKas W THAPOMEXaHWYECKas TPAHCMHUCCHH HE MOTYT
ObITh MpUMEHEHbl. Takue mepenayu, Kak TUApoMexaHudeckas W (PUKIMOHHAA, SIBISIOTCS
OeccTynmeHYaTbIMH, TO €CTh OOCCHEYMBAIOT IJJAaBHOE M HENPEpPHIBHOE HM3MCHCHHUE
MIEPETaTOYHOTO YHCIIa TPAHCMHUCCHHA aBTOMOOWITSL.

['unpooObeMHass TPAaHCMUCCHS COCTOMT W3 THAPOOOBEMHBIX MpeoOpa3oBaTelied —
TUAPOHACOCA, MPUBOAMMOTO OT JBUTATENS aBTOMOOWJISI W THUAPOMOTOpa (TUIPOMOTOPOB).
['unponacoc mpeoOpa3yeT MEXaHHUUECKYI0 SHEPTHIO B THAPOCTATUYECKUN HAMOp JKUJKOCTH, a
THAPOMOTOP — DHEPTHUIO HAIopa XKUAKOCTH B MEXaHMYECKYIO DHEPTHI0. [ MapoHacoc cBs3aH ¢
TUAPOMOTOPOM (THAPOMOTOpaMH) TPyOONPOBOJAaMHU BBICOKOTO JaBiieHUs. Bcs rumpocucrema
SBIIICTCSI  3aMKHYTOM. B Kpyr [OHMpKyIsSIud  BKIOYEH  THAPOHACOC  TOJIUTKH,
MOJJICP)KUBAIOIIMNA B BO3BPATHOW TUIAPOJUHUU H30BITOYHOE JaBlieHWE (IJI1 MCKITIOYCHUS
MyJIbCAIIMK U Pa3pbiBa CTPYH paboUeii )KUTKOCTH).

B 3aBHCHMOCTH OT PacmoJOKEHHsI THAPOATrPEraToB, WX THUIA W YHCJIA BO3MOXKHBI JBE
MPUHITUITHATBHBIE CXEMBI TUAPOOOHEMHON TPAHCMHUCCUHU
(puc. 9).

[Ipu moHOGMOUHOM cxeme (puc. 9, a) THAPOHACOC U TUAPOMOTOP OOBEAUHEHBI B OJIUH
omok. ['maponepenaya BeIMOMHSAET (GYHKIMM CIETUICHUS W KOpOOKW mepenad. TpancMmuccuw,
BBIMIOJIHEHHBIE TI0 23ToMl cxeme, uMeroT Hu3kuid KII[JI ¥ JumieHsl KOMIIOHOBOYHBIX
IPEUMYIIECTB.

B npyro#i cxeme (puc. 9, 0) ruapoarperatbl pacHoyIOKEHBI pasienbHo. ['mapoHacoc

COCIMHEH C JIBUTATEJIEM, THAPOMOTOPHI — ¢ Kosecamu. [ uapo-
MOTOPBI MOTYT yCTaHABJIMBATHCA KaK BHE KoJieca, TaK W BCTPAMBATHCS B HETO (THAPOMOTOP—
kojeca). Takas cxema ymoOHa [I1 KOMIIOHOBKH. [Ipm pasmeabHOM — pacmoIOKCHHUH
TUAPOArperaToB MOXET OBITh MCIIOIH30BAHO HECKOJBKO TUIPOHACOCOB, KAXKIBIH M3 KOTOPHIX
MUTAET THIPOMOTOPHI OOpTa

NI OTHCHBHOﬁ I'pyiiibl MOCTOB. Takue TPaHCMHUCCHHU O6JIa,Z[aIOT MOBBIILICHHOM HaAC)KHOCTHBIO,
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4YTO 00YCJIOBJICHO NapaJlIeIbHONU pab0TOM rUIpoarperaToB v ruAPOJIUHHMN.

Kak yxe Obu1o ckazaHo, arperaTbl 0OBEMHOTO THAPONPHUBOJA HECAMOPETYIHUPYEMBIE.
Ecnu runpoarperar no cBoeil KOHCTPYKIMU MOTEHUUATIBLHO PETYIUPYEMBIM, TO A1 U3MEHEHHUS
MOMEHTa, IEpeIaBaeMoro 4yepe3 ruapornepeaady, Heo0X0IuM BHEIITHUNA PETYIIATOP.

Heperynupyemble ruapoarperatbl, UMEIOIIHUE IMOCTOSHHYIO MMOJady MNpU MOCTOSHHOU
YIJOBOM CKOPOCTH IPUBOJHOTO Bajla, MNPUMEHSIOTCS B KAadyeCTBE BCIOMOTraTEIbHOIO
THAPONPUBOJIA, HCIIOJIB3YEMOT0 BPEMEHHO, HAmpUMeEp MJis MpUBOAA KOJEeC MpuIlena MpH
JBIKEHUU B TSDKEIIBIX IOPOKHBIX
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ycioBusx. Takoil mpuBOA HOCUT Ha3BaHue 'ruaposain’. Heperynupyemble ruapoarperaTsl
IPOLIE 110 KOHCTPYKIMU U UMEIOT MEHBIIIYI0 CTOUMOCTh 110 CPABHEHHUIO C PETYIUPYEMBIMH.

[lomaya perynupyeMbIX arperaToB MOMKET M3MEHSThCS IPU IOCTOSHHOW YIJIOBOM
CKOPOCTH MPHUBOJHOTO Bajla B 3aBHCHUMOCTH OT BO3JIEHCTBHUS peryisTopa. B aBTomMoOmisix,
UMEIOIINX TUAPOOOBEMHYIO TPAHCMHCCHUIO, MPUHILHUIIMATLHO BO3MOXKHO PETyJIHpOBaTh Kak
T'HJIPOHACOC, TaK U THJIPOMOTOPBHI.

Bo3MoxHBI TpU BapraHTa peryIupOBaHus THIPOArperaTtoB, 00pa3youux ruaponepeaayy.

1. IIpy DOCTOSIHHBIX YacTOTE BpAILEHUS MNPUBOJHOTO Bajla TMApOHAcoca U padoueM
o0beMe TUAPOMOTOpa M3MEHATH paboumii o0beM ruapoHacocal. Takoil BapumaHT HaumOojee
IPOCTO 00ECIEYUTh KOHCTPYKTHBHO; IPH 3TOM JIOCTUTAETCsl TUIEPOOIMUYECKOE H3MEHEHHE
MOMEHTAa Ha BajJy JBUTaTeNs. OTO MO3BOJIAET,BO-NIEPBBIX,IUIABHO TPOraTbCsi C MecCTa M
Pa3roHATh aBTOMOOWIIb, U,BO-BTOPBIX,IIOIYYUTh UICAIBHYIO TATOBYIO XapaKTEPUCTHUKY.

2. Ilpu NOCTOSHHBIX YacTOTE Bpall€HUs 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
PEryIUpOBaTh TUAPOMOTOPBI, ECIIM UX HECKOJIBKO, TOBOJBHO CIIOKHO.

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

1 PaGounit o0beM rupoarperara — nojiaya ruJjpoHacoca v pacxoj padouei

KUIKOCTUTHAPOMOTOPOM 34 OJJUH 060DOT IIPUBOJHOI'O BaJia.
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ro BapHaHTa HMMEET CMBICI NPHU MOCIEAOBATEIBHOM PEryJIMpOBAHUM padouux O0OBEMOB
runpoarperatoB. Ilpu Tporanuu aBTOMOOWIII C MECTa M B Hayalle €ro pa3roHa HEoOXOJUMO
U3MEHATh pabounii 00bEM THUIPOHACOCA OT MUHUMAIBHOTO /0 MaKCUMAJIbHOTO, a 00beM
TUAPOMOTOPOB TMOJIEPKUBATh MAKCUMAJIBHO BO3MOXHBIM. 3aT€M HU3MEHATh padouuii 00beM
TUAPOMOTOPOB 10 MUHHUMAJIBHOTO. B 3TOM cilydae paciimpsieTcsi IHUana3oH peryJIHpOBaHUs
ruApooOBEMHON Tepefaun U oOecreuynBaeTCsl IJIABHOCTh TPOTaHUs aBTOMOOWISI C MecTa,
OJIHAKO HE YCTPAHSIETCS CIIOKHOCTh CHUCTEMBI YIIPABIICHUS.

I'unpooObeMHas nepenada, TOMUMO OECCTYNEHYATOrO0 M3MEHEHUs MEpPEeAaTOYHOro 4yucia
MEXAyABUTATENIEM U BEIYILIMMH KOJIECAMU, UMEET CJIEIYIOLIUE JOCTOMHCTBA!

1) ynoOCTBO KOMIIOHOBKHM TPAHCMUCCUM M aBTOMOOWJISI B LIEJIOM (TUIPOMOTOPHI

MO>KHOPACIIOJIOKUTh HEMOCPEICTBEHHO B KOJIECAX, UCKIIOYUB MPOMEKYTOUHbBIE

MEXaHUYECKUE 3JIEMEHTHITPAHCMHUCCHH), B TOM YHCJI€ TPAHCIIOPTHOI'O CPEJICTBA C AKTUBHBIMU
NPULIETHBIMH 3BEHBSIMU; 2)PEBEPCUBHOCTH U BO3MOKHOCTb MOITYUYEHUSI OJJTMHAKOBBIX CKOPO-
CTel AJsl IBMKEHMsI BIIEpE]l U Ha3aJl (Tak Kak MHIpoarperaTsl ABISIOTCS OOpaTUMBIMHUZ, TO JIJIS
PEBEPCUPOBAHMS JOCTATOYHO C MOMOLIBIO PACIPEAECIUTENS TOMEHITh MECTAMHU HAIOPHYIO U
BO3BPATHYIO THAPOJMHHUM); PEBEPCUBHOCTh TaKXe TMO3BOJIAET A((PEKTUBHO HCHOIB30BAThH

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

4) BO3MOXHOCTh JIJTUTEIbHOW U YCTOMYMBOM pabOThI MO HArpy3KOH MpU ABUKEHUU
C MaJIOM CKOPOCTBIO B TSIKEJBIX JOPOKHBIX YCIOBUSIX;
5) yBeJIMYEeHHE Ccpoka ciyk0bl mepBuaHoro JIBC (M3-3a0TCYTCTBUS KECTKOM CBSI3U

MEXIy JBUTATEIEM U KOJIECAMU CHUKAIOTCA TMHAMUYECKUE HATPY3KH);
6) IIPOCTOTA YIPABIECHUS U JIETKOCTh €ro aBToMaTu3anuu. OCHOBHBIMM NPUYMHAMU,
MPENATCTBYOUMMHUAIITMPOKOMY IPUMEHE-
HUIO TUAPOOOBEMHBIX TPAHCMHCCHI HA aBTOMOOUJISIX, SIBIISTFOTCSL:
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1) BBICOKass CTOUMOCTh ruapoarperaros, O6YCJIOBJI€HH3.SI BBICOKNMH TpC6OBaHI/I$IMI/I K

TOYHOCTHHM3TOTOBJICHHUS 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 HAJEKHOCTH YIUIOTHEHUM.
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1 OOpaTUMOCTh — BO3MOXKHOCTB padOThI TUApOArperaTa Kak B KauecTBe
THIPOHACOCA, TAK U BKAYECTBE THAPOMOTODA. |
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3JICKTp0MeX8HI/I‘leCKI/Ie TPAaHCMHUCCHHA

DJIEKTPOMEXAHUYECKAsT TPAHCMHUCCHS COCTOMT M3 DJIIEKTPUYECKOM M MEXAaHUYECKOU
nepenady. B Takux TpaHCMHCCHUSX SJEKTpUUYECKas SHEPIUs BbIpaOdaTHIBAETCS TE€HEPATOPOM,
NPUBOAMMBIM OT nepBUYHOro /IBC. DIeKTpOMEXaHUYECKHE TPAHCMUCCHM BBIOJHSIOTCS IO

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

WH-
JTUBUTyaJIbHOTO TTPUBO/IA
BEIYIINX
Cxema koJiec (puc. 10, 6) mogobHa
DIIEKTPOMEXAHUIECKOU cxeme
TPaHCMHCCHUU: C pa3liebHBIM  PACIOJIOKEHUEM

TUAPOArperaToB B ruIpo00bEMHON
a — C TPYIIIOBBIM IIPUBOJIOM B
TPAHCMHCCUU — KPYTSIIUI MOMEHT

BEAYIIHNX KOJIEC,
Ha KaXJ0€ KOJIECO MEePeIaeTcs OT

0-c HWHAUBUAYaJIbHBIM
IIPpUBOAOM OTACJIBbHOI'O SJICKTPOABUTATCIIA UC-

BCAVYIIINX KOJIEC
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pe3 MexaHndeckyro nepeaady. Ko-
JIECO, DJEKTPOJBHUTATEIh W JPYTHUe y371bl (KOJECHBIA PEAYKTOp, MOMIIUITHUKH, DJIEMEHTHI
MOJIBECKH, MEXaHUYECKUH TOPMO3 C COOTBETCTBYIOIIMM IPHUBOJOM) KOHCTPYKTHBHO
00BEIUHSIOTCS B OJMH arperaT — 3JIEKTPOMOTOP— Kojeco. Kpome BbIEnepeuncieHHoro,
KOHCTPYKITUSL SJICKTPOMOTOP—KOJIECAMOKET BKIIFOYATh: MEXaHU3M NEPEKIIOUYCHUS Tepeaad B
JIBYXCTYTIEHYATBIXJIEKTPOMOTOP—KOJIECaX,MEXaHN3M  CICIUICHHSI  —  BIJICKTPOMOTOP—
KOJIECAXIEPHUOANIECKOTO ICUCTBUS U IPYTHE DICMECHTBHI.

B mHacrosiee BpeMs NMPUMEHSIOTCS DJIEKTPOMEXaHUYCCKHE TPAHCMHUCCUU TMOCTOSHHOTO
(benA3— 549,-7519)unepemenno—toctossaHOoro(benA3—-75211)Toka. IlpuHnunuansHo 00€
TPAaHCMHCCHUU  OJWHAKOBBI, OJHAKO B OJIGKTPUYCCKYID YacTh DJIEKTPOMEXaHHUYECKOH
TPAHCMHCCUU TI€PE-MEHHO— TMOCTOSIHHOTOTOKA BXOJUT BBITIPSIMHUTEND (B TaKMX TPAHCMHCCHUSIX
UCTIONB3YIOTCS TeHepaTophl  TNEPEeMEHHOTO  ToKa).  [lepcmekTMBHO  TpHUMEHEHHE
DIIEKTPOMEXAHUYECKMX TPAHCMUCCUH TIEPEeMEHHOTO TOKa, TaK KakK dJEKTPOMAIIHHBI
NIEPEMEHHOTO TOKa (3JIEKTPOIBUTATENI M T€HEPATOPHI) 00J1a-
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JAI0T CPAaBHUTEIILHO HEOONBIIMMH pa3MepaMu U Maccoil. [IpuMeHneHune 31eKTpoMexaHnyecKux
TPAHCMHUCCUN NIEPEMEHHOTO TOKA OTPAHUYMBAETCS CIOKHOCTBE) CUCTEMBI PETYJIMPOBAHUS IS
MOJTyYeHUs JOCTATOYHO OOJBIIOrO AUAna30oHa U3MEHEHUs TATOBOTO MOMEHTA.

CxeMa ¢ MHAMBUAYAJIBHBIM IPUBOAOM, NPHUMEHSEMas Ha KapbepHBIX aBTOCAMOCBAJIAX
cemerictBa benA3, conepxut: nepBuunbiil JIBC; coeqMHEeHHBIN ¢ HUM Yepe3 yIpyryro Mypry
TATOBBIA TEHEPATOP; TATOBBIE DJIEKTPOJBUIATENIN, PACIOJIOKEHHBIE B 3JIEKTPOMOTOP—
KOJIECAaX;BCIIOMOTATENIbHbIE ~ AJIEKTPUYECKUE  MAIIMHBI W anmaparypy  yIpaBJICHHS,
pEeryJaupoBaHusl U KOHTPOJIsA, oOpasyrolue 00K BO30YXKACHHs TATOBOTO T'eHepaTopa U OJIOK
IIyCKOPETyJUPYIOLIEH anmnapaTyphl.

CuiioByr0 1ielb TPAHCMUCCHUU TNPENCTaBIsieT cO00Ml cucTeMa "TSAroBbI reHepaTop —
TATOBBIE 3JICKTPOABUraTe n". DIEKTpUUEcKas 4acTb TPAHCMHUCCHH MOXET paboTaTh B JIBYX
pexUMax: TATOBOM U TOPMO3HOM (B pEXKUME S3JIEKTPOJAMHAMHYECKOTO TOpPMOXeHus). [is
TpaHchopMalK KPYTSAIIETO MOMEHTA W JUIsl TOJY4YeHHUs] TpeOyeMbIX TSITOBOM M TOPMO3HOM
XapaKTEPUCTHUK BJIEKTPOIPUBOJ, UMEET CUCTEMY aBTOMATHYECKOTO PETYIMPOBAHUS TATOBOTO U
TOPMO3HOTO PEXKUMOB padOThl TpaHCMHUCCUHM. [l 3alMThl 3JIEKTPUYECKUX LEeNmeld OT
NEPErPY30K M IOBPEKIACHUW CIYy’KaT 3alIWTHBIE LEMH, KOTOPbIE OrPAaHUYMBAIOT TaKXKE
MaKCHMaJIbHYIO0 CKOPOCTb JABUKEHUS aBTOMOOMIISL.

DNEeKTpUYECKUE MAIWHbI, YIPABJSIOWAs U PEeryupyromias anmnapartypa o0beIMHEHbI B
0O0IIIYI0 JIEKTPUYECKYIO CXEMY, paboTa KOTOpOW 00ECIeunBaeT:
1) BBIOOp HaANpPaBJICHUS U PEXKUMA IBHOKCHHUS;

2)IIOJTHOE HWCIONb30BAaHUE MAKCUMAJIbHOM MOLIHOCTH JIBUraTedsl M CTaOMJIBHYIO €ro
paboTy MpH U3MEHEHUH COIPOTHUBIICHUS JBUKECHHUIO;
3)peryaMpoBaHHE UCIIONb3YEMOM MOLITHOCTH TATOBOTO T€HEPATOPA;
4)OrpaHMYe€HUE MaKCUMaIbHOM CKOPOCTH JIBU’KEHUSI aBTOMOOWIIS,

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

[Ipu paboTe B TATOBOM pPEXUME TITOBBIC AJIEKTPOJBUTATEIHN MOAKIIOYEHBI K TITOBOMY
reHeparopy. B oOMOTKy BO30yXI€HHsI TATCOBOIO T€HEpaTropa OT TeHeparopa BO30yaAMTENs
nojaaercs Tok. Ha kinemMmax TsIroBOro reHeparopa MosiBISETCA HAMpPSHKEHUE, U YEPE3 CUIIOBYIO
LEIb TPOXOJUT TOK.

BraroBom pexnMe mnpeaycMOTpeHa paldoTa TATOBBIX AJIEKTPOJBHUraTesield C IOJHBIM
nosieM (MOJHBIM MArHUTHBIM MOTOKOM) M ocjiabjieHueM moJsi. BxitodeHnue ocnabieHust moJs

(I)EIZ-YH_ICCTBHHCTCH JIMHEUHBIMUA KOHTAKTO-

paMu, CBSA3aHHBIMHU C JIMHEHMHBIM KOHTPOJUIEPOM, KOTOPBIM, B CBOIO OYEpE]h, UMEET CBA3b C
NEAATBIO YIPABIEHUS MOJavyell TOMINBA.

[Ipu yMeHbLIEHUU OPOXKHOTO CONPOTUBIEHUS KOHTAKTOPbI CpadaThIBAIOT, LIYHTUPYS
nocJieIoBaTeIbHbIE OOMOTKM BO30YKIEHHS TATOBBIX 3yekTpoasurateneil. [lpu stom uepes
OOMOTKM MPOTEKAaeT MEHBUIMM TOK, U MarHUTHOE I0JI€, CO3/1aBa€MO€ IOCJe0BaTeIbHBIMU
oOMoTKamu, yMmeHbliaeTcs. Ha BTopoil crynmeHu ocnabnenuss nois (Mpu AalibHEHIeM
YMEHBILIEHUHU JOPOXKHOTO CONMPOTHUBIICHUS) KOHTAKTOPBI PEBEPCUPYIOT HE3aBUCUMbBIE OOMOTKH
BO30Y)K/ICHHSI; MarHUTHbIE IOTOKH, CO3/1aBa€Mbl€ IMOCJIEIOBATEIbHBIMH W HE3aBUCHUMBIMU
0OMOTKaMHu BO30YKJEHHS, HAIMpPaBJSIOTCS BCTPEYHO APYr APYry, 4eM JocTuraercs Oosee
riry0okoe ociabjaeHre MarHUTHOTO TTOTOKA.

[Ipu yBenM4eHUHN JTOPOKHOTO CONPOTUBIIEHUS NEPEKIIOYEHNE KOHTAKTOPOB IPOUCXOIUT
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B 00paTHOM HOpSKE.

H3MeHeHWe HampaBieHUs JBWKEHHS aBTOMOOWIS OCYILECTBIISETCS PEBEPCOPOM,
U3MEHSIOIIMM HalpaBlieHUE TOKa B 0OMOTKaX BO30YKIEHUS TATOBBIX AJIEKTPOJIBUTATEIEH.

B pexxume 371eKTpOJMHAMUYECKOTO TOPMOXKEHUS BKJIFOUAIOTCS TOPMO3HBIE KOHTAKTOPBI.
TsroBble 37eKTpOABUTaTENN PAOOTAIOT B TEHEPATOPHOM PEKUME M OTAAIOT BHIpaOaTHIBAEMYIO
JIIEKTPUYECKYIO HHEPTUI0 B TOPMO3HBIE PE3UCTOPHI, TJE OHA MpPEBpallaeTCs B TEIUIOBYIO H
paccenBaetcs B aTMocgepe.

PerynupoBanue TOPMO3HOTO peKUMa OCYIIECTBIISIETCS B 3aBHUCHUMOCTH OT IOJIOKCHHS
TOPMO3HOTO KOHTPOJUIEPA, CBSI3aHHOTO C TOPMO3HOH menanbio. Ha mepBoii cTymneHu TATOBbIE
3JIEKTPOJIBUTATENIM MOJIYYaroT BO30YXKIE€HHE OT HE3aBHCUMBIX 00MOTOK. Ha BTOpOi#l crymeHu
HOJIKJTFOYAOTCS
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MOCJIeIOBATEIHbHBIC OOMOTKH; BO30YKIEHUE TATOBBIX AJICKTPOBUTATENEH, a CJIEA0BATEIHLHO, U
TOPMO3HOMMOMEHT, CO3/1aBaA€Mblii UMH, YBEIUUHBACTCSI.
OCHOBHBIMH MPEUMYIIECTBAMHU AJIEKTPOMEXAHUUECKON TPAHCMUCCUHU SBIISIFOTCS:
1) OeccTyneHYaToeperyaupoBaHue KPYTSIIEr0 MOMEHTa U BO3MOXKHOCTh
aBTOMAaTHU3allMU YIIPaBICHUS;
2)noBbilieHUe pecypca nepsudyHoro JIBC B pe3ynbrare OTCYyTCTBUSI TUHAMUYECKHUX
Harpy3oK,nepe1aBaeMbIX 4epe3 KECTKYIO CBA3b TP MEXaHUUECKON TPAHCMUCCUH;

3)CBOOOTHBIN BBIOOP KOJIECHOW (POPMYIIBI U MMPOCTOTA 001l KOMIIOHOBKHA aBTOMOOMIIS;
15

4)TOBBIIIICHUE MPOXOJAUMOCTA aBTOMOOMJIEH UM aBTOMOE3/I0B BCJIECACTBUE YBEIWYCHUS
qyucia
BEIYLIUX KOJIEC U HENPEPBIBHOTO 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
MEHbIas00111as Macca TpPaHCMHUCCHHU TpU Tiepenadn MomHoctu 6osee700—-800kBT;

7)BO3MOKHOCTh CHIKEHHUSI YPOBHS T0J1 casioHa (Ji71st maccaxupckux ATC) u ynydiienue
pacmpenesieHdss MacChl aBTOMOOWJS MO MOCTaMm, 3a CYET ONTHMAJIbHOIO PAaCHOJIOKEHHS
3JIEKTPOMOTOP— KOJIEC(/1J1s1 aBTOCAaMOCBAJIOB).

Hapsiny ¢ 3TUMH NOJOXUTEIBbHBIMU OCOOCHHOCTSMHM JJIEKTpOIEpeade MNPUCYIIH
3HAYUTEIbHBIE HEIOCTATKH, OTPAHUYUBAIOIINE €€ TPUMEHEHHE:

1)00bIIast Macca ¥ pa3Mepbl ANEKTPOMAILMH U TPAHCMUCCUU B LIETIOM, JIJISl aBTOMOOUIIEN
C JIBUTATENIIMH OTHOCUTEIIBHO HEOOJIBIION MOLTHOCTH;

2)cpaBHUTENBbHO HHM3KMK KIIJ[, 4TO BeAET K CHMIKEHUIO TOIUIMBHOM 3KOHOMHWYHOCTH;

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

cepebpa, 30J10Ta),
YTO BJEYET 3a Cco0OMl  yJOpoKaHUe
M3TOTOBJICHUS; 4)0ombl11ue
HEIMOAPECCOPEHHBIE MACCHI.

Takum oOpazoM, OOIIUMH HEIOCTaTKaMU OECCTyNEeHYaThIX Mepeaad, Mo CPaBHEHUIO CO
CTyNEHYaThIMU MEXAaHUYECKUMU TPAHCMUCCHUSIMU, SIBJISIFOTCS  CIIOKHOCTh KOHCTPYKIIHH,
TPOMO3AKOCTb, OOJIBIIINE MEXaHUYECKHE MOoTepu. 1103TOMYy MEepCHEeKTUBHON MOKHO CUUTATh
JUIIb Ty OECCTYNEHYaTylo nepenady, cTouMocTh, pasmepbl U KIIJ kotopoi, nTunis HEMHOTO
YCTYMalT TOW YacTH MEXaHUYECKOW TPAaHCMHUCCUHU, KOTOPYIO 3aMeHsieT OeccTyneHdaTas
nepenayva.

W3 Bcex TUIOB OeccTyneHuaThIX nepeaady Hanbosee MupoKoe

PacpOCTPAHEHUETIONYUHIIN TOJIBKO CaMOPETYJIHPYyEMbIE
TUAPOAMHAMUYECKUE TIEpeIauu, YCTPOMUCTBO U paboTa KOTOPHIX
moaApoOHO paccmaTpuBatoTcs B TeMe "KopoOku mepenayu".

IIpakTnueckoe 3ansaTue 4
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX TPAHCMUCCH A

Hear 3anstus: IlpakTuyeckoe O3HAKOMIIEHHE C  OCOOCHHOCTSMHU  KOHCTPYKIIUU
aBTOMATUYECKUX TPAHCMHUCCUN MOJHONPUBOAHBIX aBTOMOOUIIEH
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O0ecnevyeHue 3aHATHA: TUIAKATHI, KAPTOTPAMMBbI, TAOJIHIIBI, JEHCTBYIOIIEE TEXHOJIOTHYECKOE
obopynoBaHue.

IMosiHONMpUBOAHAN CcHCTEMa € aBTOMATHYECKHUM MOJKJIHYEHHEM.

3ayacTyro, B TOJOOHBIX TPAHCMHUCCHUSX AaBTOMOOWJIS TOCTOSIHHO

BEIYLUIMMHU BBICTYNIa€T NEpeaHss KOJIeCHas TMapa, MEXIy OCSIMH

ycTaHOBIIeHa  BUCKoMy(dTa  wian  ¢GpukiuoHHas  MmMydra ¢
3NIEKTpoyIpaBieHneM 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 MOHTUPOBATbCSI MEXAYy OcsAMHU. DpHUKIMOHHBIE
MYy(THI BBIOJHSAIOT MIepeiady KPYTALIEro MOMEHTa Oiaronapsi TpEHUIO
B MPOILIECCE CXKATHS MAKeTa TUCKOB.

Pa3Hble BUIBI 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 cOCmagHble I1eMEHNLbL mpancmuccuu
[lonub1 IMpUBOA IOAPA3YMEBACT IICPCAAYY KPYTAIICTO MOMCHTA OT CHUJIOBOI'O arperara

HaKoJieca 00enx OCCﬁ, 6J1ar0ﬂap;1 4EMY U IMOBBIIIACTCA IIPOXOAUMOCTD II0 I'PA3H.

OcHOBHasi KOHCTPYKTUBHAsI 0OCOOCHHOCTh MTPUBO/A 3TOTO TUIA NIEPE APYTUMU (MIEpeTHUH,
3aJIHAI) — HaJM4KUE B TPAHCMUCCUHU JOTOJIHUTENBHOTO y3J1a — pa3AaToyHoi KopoOku. MimeHnHo
ATOT y3€Jl U 00ECIIeunBaET PACIIPEAEICHUE BPALIEHNsI 110 IBYM OCSIM aBTO, J1€J1asi BEAYIIMMHU
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

HeCMOTpH Ha UCIIOJIBb30BAHHUEC OJHHUX M TCX K€ COCTABIIAIOIMINX, Bapnauuﬁ u
KOHCprKTI/IBHBIXI/ICHOJ'IHeHI/Iﬁ TPAaHCMUCCHUH — MHOKCCTBO.

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

ToecTb, Benyliei MOCTOSIHHO SIBJISIETCSI TOJIBKO OJIHA OCh, BTOPAs K€ MOJKIIFOYAETCS TOJIBKO
MPUHAA00HOCTH, PUYEM JICTIATHCA OTO MOXKET KaK B aBTOMAaTHYECKOM PEKUME, TaK U
BpyuHyt0. Ho ecTh 1 Bapualuu TpaHCMUCCUH, Y KOTOPOW OTKITFOUEHUE OCH HE
OCYLIECTBIISIECTCA.

Tpancmuccuu ¢ KoHCTpyKLMEH, o0ecrieunBaroliel nepeaady BpalleHHus Ha Bce KoJleca,
MCITOJIB3YIOTCSl HA aBTO KakK C IMONEPEYHOM YCTAaHOBKOW CHIJIOBOT'O arperara, Tak H ¢
pooJIbHOM. 1Ipr 3TOM KOMITOHOBKA MPEAOIIPEAEIIAET, KaKas U3 BEAYIIUX OCEH
(GYHKIIMOHUPYET NOCTOSIHHO (MCKJIIOUYEHNE — MMOCTOSIHHBIN MMOJIHBIN IPUBOL).
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Cucrema, obecrieunBaroiasi IpuBoJI Ha Bce KoJieca MoxkeT paborats kak ¢ MKIIII, tak u
CITr0001 aBTOMAaTUYECKOW KOPOOKOM mepeaad.

Y cTpolCTBO aBTOMATHUECKON KOPOOKH Iepeaay

[TpunIMT pabOTHI CHCTEMBI JOCTATOYHO MIPOCT: OT MOTOPA BpallleHNE TIepeIaeTCs 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 TIepeadn.
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Ho Bblinie onucana o011as KOHIENIMS CUCTEMBI ITOJIHOTO NPUBOAA. KOHCTPYKTUBHO ke
TPAHCMUCCHUS MOXKET OTJIMYATBCS. Tak, Kak MPaBUiIO, HA aBTO C IONEPEYHBIM PACIIOJIOKEHUEM
B KOHCTpYKUMIO KIIII 0tHOBpeMEHHO BXOAT M TIaBHAsA Ilepeadya NepeaHero MocTa, u
paszaTka.

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

CymiecTByeT ele psiji KOHCTPYKTUBHBIX 0COOCHHOCTEH, KOTOPhIEC HAITPSMYIO BIUSIOT Ha
IPOXOIMMOCTH aBTO. B mepByto odepep ATo KacaeTcs pa3naToqHON KOPOOKH. B MOTHOIEHHBIX
BHEJIOPOKHHUKAX Y ATOTO y3J1a 0053aTeNIbHO MMEETCS TTOHIKAIOIIAs epeadya, Kotopas B
KpOCCOBEpax €CTh JAJIEKO HE BCEra.
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pa3HBIM. Y OJTHUX aBTO MPUCYTCTBYET MEKOCEBOM A dhepeHIua, BXOASAIIHNA B YCTPOUCTBO
pazaatku. biarogapst 3ToMy 3J€MEHTY OCYIIECTBISECTCS] BO3MOKHOCTh M3MEHECHHUS
COOTHOIIICHHE PACTPEICICHUS] MOMEHTA BPAILICHUS] MEXy OCSIMHU B 3aBUCUMOCTH OT YCIOBUU
JBIKCHUS. B HEKOTOPBIX aBTO )11 YBEIMUECHUS TTPOXOJUMOCTH TAK)KE MPETyCMaTPUBACTCS
0JI0OKMpOBKa TOr0 auddepeHirana, mocie 3aaelCTBOBAHUS KOTOPOTO pacipeieicHue
BpAaIllEHUsI IO MOCTaM JIeJIaeTCsl B CTPOTO 3a/laHHbIX Tponopiusax (60/40 umu 50/50).

Ho mexoceBoro nuddepenimana B KOHCTPYKIIUU CUCTEMBI MOXKET U HE ObITh. A BOT
MeXKoJecHbIe Aud dhepeHIanbl, ycTaHaBINBaeMbIe Ha TJIABHBIX Mepeayax, IPUCYTCTBYIOT Ha
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BCC€X aBTO, HO HC Ha BCCX UMCHOTCA UX 6J'IOKI/IpOBKI/I. OTO TOXKE CKa3bIBaeTCs Ha XOOOBBIX
Ka4dycCTBax.

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

B O6HICM, MOJIHBIN IIpUBOA, I/ICHOJII)?)yeMBIﬁ Ha aBTO, CUCTCMa HC TaKaA YK H IIPOCTasd, KaK
HN3HAYAJIbHO KaXKCTCA, XOTA IIPUHIIAII €TO (i)YHKHI/IOHHpOBaHI/IH Ha BCCX aBTO OJJMHAKOB.

CaMBIMH 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 pa3paboTka Mitsubishi.

I O O N A I ey A

Buobt npugoda, ucnonivzyemole Ha agmo
Ha apTomM0oOMIISIX HAIITM IPUMEHEHKE TPU BHUJIA MOJHOTO MPUBO/IA, OTIMYAIOIITUECS MEXKTY

c000i KaK KOHCTPYKTHUBHO, TaK U IO OCOOEHHOCTSIM pabOThI:

1. TIoCTOSIHHBIN ITOJHBIN ITPUBOJ
2. C aBTOMaTHYECKHU MOJKIIOYAEMbIM MOCTOM
3. C noaxiao4YeHrueM BPYyUYHYIO

DTO OCHOBHBIE U CAMbIE PACTPOCTPAHCHHBIE BAPUAHTHI.
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MpuBoA NOAKIOYAEMBIA BPYYHYHO ABTOMaTUUECKN NoAKNYaemMbld  [1OCTOAHHE

ol
- ‘ ‘

S &4
e
i\ "
N2

(9
-Al\".

PasnartoyHan |
kopobka '

IMocTositHHBINA NIPUBOA

[TocTostHHBIN MONMHBINA TPUBOA (MEXAyHapoaHoe o0o3HaueHue — «full timey), moxanyii,
€IMHCTBEHHAs CHCTEMa, KOTOpast UCIIOJIb3YETCs HE TOJIBKO Ha KPOCCOBEPAxX M BHEAOPOKHHUKAX,
a Tak)Ke ¥ YHUBEpcallaxX, celaHax v XxaT4oekax. Mcmoap3yeTcss oH Ha aBTO ¢ 000MMHU BUIaMU
KOMITOHOBKH CHJIOBOM YCTaHOBKH.

Buasl Ky30B0B aBTOMOOMIIS

Oc00EHHOCTD ATOTO BUAA TPAHCMUCCHUU CBOJUTCS K TOMY, YTO MEXaHU3M OTKIIFOUECHUSI OJTHOU
u3 ocelt He npenycmaTtpuBaetcs. [Ipu aToM pa3gaTounas KOpoOKa MOKET UMETh MTOHMKAIOITYIO
nepeaayvy, BKIIOYEHHUE KOTOPOH OCYIIECTBISETCS MPUHYIUTEIHHO MPU TTOMOIIH AJICKTPOHHOTO
npuBoa (BOAUTENH MPOCTO BHIOMPAET CEJIEKTOPOM TPEOYEMBII pEeKUM, a CEPBOIIPUBOJ
OCYILIECTBIISIET IEPEKITFOUCHUE).
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B ero KOHCTpyKLIMH UCTIONB3YETCS MEKOCEBOU U PepeHInan ¢ MEXaHu3MOM OJIOKUPOBKU. B

Pa3HbIX BUIAaX TPAHCMUCCHUHN 6JIOKI/Ip0BKa MOIXKCT OCYHICCTBIIATHCA BI/ICKOMyq)TOI?I,

MHOT'0JINCKOBOM My(TOM (PpUKIIMOHHOTO THIA WM ke nuddepennuanom Torsen. OHU U3 HUX

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

MexxkonecHsie qudpepeHnnansl B CHCTEME MOCTOSTHHOTO TOJHOTO MPUBOJIA TAKKE

OCHAIAIOTCs OJIOKMPOBKAMHU, HO HE BCErJa (Ha CellaHax, yHUBepcalax U X3TUOeKax €€ 0ObIYHO

HeT). Takke He 00s13aTeIbHO HATM4YKe OJIOKMPOBKHU Cpa3y Ha JIBYX OCSX, HEPEIKO TaKOH
MEXAaHU3M YCTAaHABJIMBAETCS TOJIBKO HA OJTHOU U3 OCEH.

IIpuBoa ¢ aBTOMATHYECKH MOJKIIYAEMOI 0ChI0

B aBTo ¢ aBTOMaTHUECKH MOAKIIOYaeMbIM MOCTOM (0003HaueHne — «On Demandy),
MOJTHBIATIPUBO/I BKJIFOUAETCS TOJIBKO MPH OIPEIeTICHHBIX YCIOBUAX — KOT/Ia Kojeca
MIOCTOSTHHO paboTaromiei OCH Hayald IPOCKaIb3bIBaTh. B ocTanbHOE BpeMst aBTOMOOHITH
SBJIIETCS MepeiHe- (MPU NONEePEeYHON KOMIIOHOBKE) WIIM 33IHETIPUBOAHBIM (B CIyyae, ecliu
JIBUTATEJIb PACIIOIAraeTcs MPOJI0JIBHO).

VY Takoii CHCTEMBI €CTh CBOU KOHCTPYKTHUBHBIE 0coOeHHOCTH. Tak, paznaTouHas kopoOka
UMEETYIPOILIEHHYIO KOHCTPYKIIMIO U MOHIKAIOIIEH Tiepeaur B Hell HET, HO MTPHU 3TOM OHa
o0ecrneuynBaeT 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 3aKIIF0UaETCs B TOM,
YTOpaCIPEACIICHUE KPYTSIIEr0 MOMEHTA 10 OCSIM JIeJIaeTCs C Pa3HbIM COOTHOIIICHUEM,
KOTOPOEMEHSIETCSI IPY Pa3HBIX YCIOBHSIX IBWKEHUA. TO €CTh, IPH OJTHOM PEKAME
BpallleHUE pacrpeensercs B mponopuuu, Hanpumep, 60/40, a mpu apyrom — 50/50.

Ha I[ElHHBIﬁ MOMCHT CUCTCMaA C aBTOMATHYCCKHUM ITOJKIHOYCHHUCM ITIOJIHOI'O IIPHUBOAA ABJIACTCA
HepCHeKTHBHOﬁ H €€ UCIIOJIb3YIOT MHOTUC aBTOIIPOU3BOJIUTCIIN.

TpaHncmuccHsi ¢ py4YHBIM yHIpaBJIeHHEM

Tpancmuccus ¢ MOAKII0OYaeMbIM MTOJIHBIM IPUBOJIOM B PYYHOM peknuMe (0003HaueHne —
«PartTimey) ceifuac cuutaercst ycTapeBIlel U UCIIOIb3YETCS HE YacTo.

Ee oco0eHHOCTh 3aKII0uaeTcsi B TOM, 4TO MOAKIIOYEHNE BTOPOTO MOCTA OCYIIECTBIISIETCS B
pasznatoyHor KopoOke. U 115t 3TOro MOXKeET 3a7eCTBOBATHCS KaK MEXaHUYECKUN TTPUBOJT
(TocpeACTBOM phlvara yrnpaBleHUs pa3aTKOW, YCTAaHOBIEHHOM B CAJIOHE), TAK U DJIEKTPOHHBIH
(BoauTEINb 33/ICHCTBYET CEIEKTOP, a CEPBOIPHUBO/]I OCYIIECTBISET MOAKIIOYCHUE/OTKIIOYCHHE
MOCTa).
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B Takoii TpaHCMUCCHM OTCYTCTBYET MEXO0CEBOU AU depeHLnai, 4To o0ecrneunBaeT
MOCTOSIHHOE COOTHOIIIEHHUE pacIpeiesIeHue KPYTAIIEro MoOMeHTa (0ObIYHO B MPONOPLUU

50/50).

[TpakTHuecku Bceraa B MEKKOJIECHBIX AU(depeHiinanax ucroab3yeTcst OJOKMPOBKaA,
IPUYEMIPUHYAUTENbHAS. DTH KOHCTPYKTHUBHBIE OCOOCHHOCTH 00€CTIEUNBAIOT HAMOOIbIINE
IIOKAa3aTeJId IPOXOIUMOCTH aBTO.

HUnuvle eapuanmul
Crourt yka3aTrb, 4TO CYIIECTBYIOT KOMOMHHUPOBAHHBIE TPAHCMHUCCHH, KOTOPBIM IIPUCYIIH

KOHCTPYKTHUBHBIE M SKCIUTyaTaIlMOHHBIE 0COOCHHOCTH OJTHOBPEMEHHO HECKOJIBKUX BHIOB
cucteMm. Onu nosyuwin ooo3Hauenue «Selectable 4WD» unu MHOTOpEKUMHBIN PUBO/I.

B Takux TpaHCMHUCCHAX CYIIECTBYET BO3MOXKHOCTh YCTAHOBKH PEXUMa pabOTHI TPUBOA.
Taxk,ToAKII0OUEHUE TTOJTHOTO TTPUBOIA MOXKET OCYIIECTBISITHCS KaK B pyYHOM, TaK H B
aBTOMATHYECKOM peKHUMe (TIPUYEM CYIIECTBYET BO3MOKHOCTh OTKJIFOUCHUS JTFO00TO 13
MocTOB). To ke KacaeTcst 1 OJIOKUPOBOK (D PepeHIIaIOB — MEXOCEBOT0 U MEKKOJIECHBIX. B
o01eM, Bapuaiuii paboThl TPAHCMUCCUU — MHOXKECTBO.

EcTh 1 607€e nHTEpEeCHbIE BApUAHTHI, K IPUMEPY ICKTPOMEXAHUUECKHM MTOTHBINA TPUBOJI.
BaToM citydyae Bech KpyTSAIIMIA MOMEHT MOCTYITAET TOJIBKO HAa OJHY OChb. BTOpO# € MOCT
OCHAIIAETCA dJIEKTPOMOTOPAMU, KOTOPBIE 3aIEMCTBYIOTCSI B aBTOMATUYECKOM PEKUME.
[Tocnennee BpeMs Takasi TPAaHCMHUCCHSI CTAHOBUTHCS BCe O0JIee MOMYISIPHON, XOTS
MOJIHOLEHHOM CHUCTEMOI, B KJIACCHYECKOM ITOHUMAaHHWU, €€ Ha3BaTh HeNb3s. Takue aBToMOOMIIN
SBJIIOTCS THOPUAHBIMU CUCTEMAMH.

Honoxcumenvusie u ompuuamesnbHble CHOPOHbL
[TonHbI NpUBOA UMEET PSIA TOCTOMHCTB Nepel ApPYruMH TUaMu. OCHOBHBIMH M3 HUX MOKHO

BBIACIIUTD:

[l DddexTuBHOE UCTIOIH30BAHNE MOIITHOCTH CUJIOBOM YCTAaHOBKY;

1 OGecrieueHue yaydieHHON YIIPaBIsSeMOCTH aBTO U €r0 KypCOBOM YCTOMYMBOCTH Ha
Pa3HBIX BUIAX MTOKPBITHUS,
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] IloBblIeHHAS MMPpOXOAUMOCTH aBTO.

HpOTI/IBOBeCOM AOCTOMHCTB BBICTYIIAIOT TAKUC HCTATUBHLIC KAUCCTBA, KaK:

[ToBpiIeHHOE MOTPEOICHNE TOTLIINBA;
Cn05KHOCTh KOHCTPYKIIMH PUBO/JIA;

bonbias MeTanI0eMKOCTh TPpaHCMHCCHUHU.

[0 ABTOMATHUYECKOE ynpasnenne KII

ABTOMaTHUECKas KOpoOKa nepead COCTOUT U3 TUAPOTpaHCc(hopMaTopa, MEXaHUYECKOM
KOpOOKM Tepesiad U CUCTEMBI yIpaBieHus. Ha kopoOkax-aBromarax, ycTaHaBIMBaeMbIX Ha
nepeTHENPUBOIHBIC JIETKOBBIE aBTOMOOMIIM, B KOHCTPYKIIMIO BKJIIOUEHBI TJ1aBHAS Mepeaaya u
mudepennnan. 'maporpanchopmarop npeaHasHaueH A Iepeayd U U3MEHEHUS
KPYTAIIErO0 MOMEHTA OT ABUTATENs K MEXaHUUYECKOW KOPOOKe Tepesiay, a TakKe YMEHbBIIICHUS
BuOpanuii. Mexanuveckasi Kopooka nepenad B coctaBe AKIIII cimyx’uT a1 cryneH4aroro
WU3MEHEHUS KPYTSILIEro MOMEHTA, a TakyKe 00€CIIeunBaeT JBUKEHNE aBTOMOOMIIS 3aIHUM
xonoM. Henocpencreennoe ynpasinenne AKIIII ocymecTBisieTcs peraarom ceyekTopa.
Br160p Hy)HOT0 pexrMa paboThl KOPOOKH MPOU3BOAUTCS MEPEMEILIEHUEM phluara B
OIPEIEICHHOE MTOJI0XKEHUE:

* P— pesxuM MMapKoBKW;

- R — pexxnm 3aiHero xona;

* N — HEUTpaJIbHBINA PEXKUM;

* D — nBuKeHME BIepes B peKMME aBTOMaTHYECKOr0 MEPEKIIFOUYEHHUS IIepeay;

* S — CIIOPTUBHBINA PEKUM.

IIpakTnueckoe 3ansaTue Ne 5
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX TPAHCMUCCHIA

Hean 3ausTus: [IpakTnyeckoe 03HAKOMIIEHHE ¢ OCOOEHHOCTBIO KOHCTPYKIIMHM TPAHCMHUCCHI
THOPHUTHBIX aBTOMOOUIICH

OO0ecneyeHne 3aHATHS: TJIAKATHI, KAPTOTPAMMBI, TAOJIHIIBI, JEHCTBYIOIIEE TEXHOIOTUYECKOE
000pyoBaHUE.

JIByXpe:xuMHAas MOc/iIe10BaATeILHO-NIapaJlie/ibHAs THOPUAHAS TPAHCMUCCHSE

(o01mMe MpUHUMNIBI PA0OTHI)

JIByxpexumMHas THOpuHas TpancMuccusi, paspadorannasiGlobal Hybrid Cooperation,
SIBJISIETCSI TIOJTHOM TUOPUTHOM CUCTEMOM, CITOCOOHOM 3HAYUTENHHO YIYUIIUTh TOTUTMBHYIO
YKOHOMHUYHOCTh aBTOMOOWIISA 0€3 CHIKEHUS €T0 U JIBMKEHUIO B TSKEIBIX TOPOKHBIX
YCJIOBUSIX.

Bo Bpemst ropoACKOTr0 IBUKEHUS UK JBUKEHUS C YACTHIMU OCTAaHOBKAMU MTPUBO/]
aBTOMOOUJISIMOKET OCYIIECTBIISATHCS, KaK MPU TTOMOIIHU ABYX AJIEKTPOJBUTATENCH, TaK U MPU
MIOMOIIM JABUTATENISI BHYTPEHHETO CTOPaHUs WK OJJHOBPEMEHHO MPU MOMOIIA COBMECTHO
paboTaromux
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SHCKTPO,ZIBI/II“aTeJIefI W ABUTATCIISA BHYTPCHHETO CTOPAaHMA. ]_—[BYXpC}KI/IMHaH TPAaHCMHCCHUA MOIKET
OCYIICCTBJIATh ABUKCHUC aBTOMOOWJIS B PEKHUMC!

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

Kakoii Tunn ruOpuaHOi TPAHCMHMCCUH MCII0JIB30BATH?

[Taptaépamu no coBmectHoil opranuzauuu Global HybridCooperation Obliio
MCCJIEIOBAHOMHOI'O THUIIOB PA3JIMYHBIX THOPHUIHBIX CHCTEM JUJISl ONpEesIeH s 0a30BbIX
pexuMoB beccmynenuamoii snekmpuueckoii
mpancmuccuu (Electrically Variable Transmission(EVT)). beccrynenuaras anektpuyeckas
TPaHCMUCCHUS SBIISICTCS JOMUHHUPYIOIIEH Ha coBpeMeHHOM phiHke monHbIX (Full Hybrid)
THOPUIHBIX aBTOMOOMIIEH (Hanmpumep, aBToMoomn Toyota U Apyrue aBTOMOOHII,
BBIITYCKAIOIINECS 1O JIUIEH3UU 3TON (PUPMbI) UMEET NeHCTBUTENbHBIE IOCTOMHCTBA,
NO3BOJIAIOIIKE €11 3aHUMAaTh JTUAUPYIOIIEe MOJI0KEHNE Ha 3TOM phIHKe. Toyota o jo0HbIH BUJ
tpancmuccuu HazbiBaeT ECVT.

IIpenmyiecTBa 0THOPEKUMHOM 0eCCTYNeHYATON rHOPUAHON TPAHCMUCCHHI
OaHUM 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 MPEMUYM KJlacca.

Hpyrum npeuMymecTBoM beccmynenuamou 51eKmpudeckolt mpancmMuccuy iBIseTCs
MOCTOSIHHAS PETYJIUPOBKA YaCTOThI BPAILIEHUS IBUTATENs] BHYTPEHHETO CTOPAHUS, JJIs
obecnieuenus pabotel JIBC B Haubosee 01aronpusTHOM pexuMe o Harpy3KkaMm U 060poTam,
TaK KakK 3TO JieJaeT OObIKHOBEHHAs MeXaHuueckasi OeccTyneHyarast
tpancmuccusi CVT (Bapuarop). beccTynenuaras anekTpuueckas TPaHCMHUCCHSI TAKKE UMEET
BO3MOYXHOCTh HAKOTUICHHSI JIEKTPUUYECKON SHEPTUU B BHICOKOBOJIbTHOM aKKYMYJISITOPHOM
Oarapee. KoMOuHanus BO3MOKHOCTEN pabOThl OECCTYNEHYaTON 3JIEKTPUYECKONU TPAHCMUCCUU
COBMECTHO C BO3MOKHOCTBIO HAKOTUICHHSI SJIEKTPUUYECKON IHEPTUU IIPEIOCTABISAET
YHUKaJIbHYIO BO3MOXHOCTh 3HAYUTENBHOTO MOBBIIIEHUS 0011Ieil 3P HEeKTUBHOCTH padOThI
aBTOMOOMJISA 3a cu€T opranuzanuu padotsl JIBC BOIM3M TOUKH HanboJiee ONTUMATBHBIX
000pPOTOB ¥ TOYKH ONTUMAJIBLHON HArpy3KH JBUTATENS.

HenocraTtku 01HOPEKMMHOM 0€CCTYNIEHYATOM 3JIeKTPUYECKO TPAHCMHUCCUM:
OAHOBPEMEHHO C HAJIMYHUEM YKa3aHHBIX U IPYTUX IPEUMYIIECTB KOHLIETIIHS OJHOPEKUMHON
OeccTyneHYaToM JIEKTPUUECKON TpaHCMHUCCUM Hau0oJiee pacpoCTPAaHEHHOM B HACTOSIIIEE
BpEMsI Ha JIETKOBBIX aBTOMOOMJISIX UMEET U HEKOTOPbIe HeOoCTaTKU. CaMbIM OOJIBIINM
HEJIOCTATKOM OJTHOPEKUMHOMN OECCTyNEeHYaTON AIEKTPUIECKON TPAHCMUCCHUU SIBJISIETCS
HEO0OXOIMMOCTD Mepeaur 3HAUUTEIbHON YaCTH SHEPTUHU JBUTATEIS BHYTPEHHETO CrOpaHus Mo
AIIEKTPUUECKOM BETKE HAa HEKOTOPBIX pekruMax padoThl THOpUAHON cucTeMsl. [lepenaya
0onp1oi yactu MoiHOCcTH JIBC 1o 35eKTpuyecKkoi BeTKe SIBISETCS BPOKIEHHBIM
HEJIOCTATKOM OJTHOCTYIIEHYATOM DJIEKTPUYECKON TPAHCMUCCUH, KOTOPBIM B CBOIO OY€pEb
CILY>KUT MPUUMUHOMN CHIKeHUE 3(PPEKTUBHOCTH HAa HEKOTOPBIX peKUMax, YXYIIICHUE
rabapuTHBIX U CTOUMOCTHBIX XapaKTepucTHUK. 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 JIBmxeHue ¢ OONBIIMMH Harpy3KaMu BO BpeMsi OYKCHPOBKH HJIM Ha KPYTOM TOIbEME.

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

MexaHuueckasl 4acTh ABYXPEKUMHOU TMOPHUIHON TPAHCMHUCCHH OYEHb HATOMUHAET
YCTPOMCTBO OOBIUHOM aBTOMaTHYECKON KOPOOKH mepead, HO MPH 3TOM JBYXPEKUMHAS
3JIEKTpUYECKasi TPAHCMUCCHSI 00J1afjaeT JBYMsI BAXKHBIMU JIOIIOJTHUTENbHBIMUA (DYHKIUSAMHU —
(GyHKIMEN OecCTyeHYaToN 3JIeKTPUUECKON TPAaHCMUCCUH U (PYHKLIMEH CUCTEMBI ITOJIHOTO
rudpuaa.

YcrpoiicTBO ABYXPEKMMHOM THOPUAHON TPAHCMUCCHH

[lo BHENTHEMY BUIY U CBOMM I'a0apUTHO-KOMIIOHOBOYHBIM pa3MepaM JABYXPEKUMHAs
ruOpHiHas TPAHCMUCCHUSI COBCEM HE OTIIMYAETCS OT CTAHAAPTHONW aBTOMATUYECKO KOPOOKH
nepeay, 4YTo MO3BOJWIIO €€ YCTAHABIMBATH HA MHOTHE TUIIBI aBTOMOOUJIEH.

W neosiorust IByXCTYIIEHYATON TMOPHUIHON TPAHCMHUCCUH OCHOBaHA Ha IBYX 0a30BbIX
KOHILICTIIUAX:

1 — Qukcuposannvlie mexanuueckue nepeoauu

KoHcTpykIus 00bIYHON COBPEMEHHOM aBTOMATHYECKOM KOPOOKH Tepeaay, peACcTaBIeHHON
HapHCYHKE, SBJISCTCS OJTHOM M3 IBYX 0a30BBIX KOHIICHIIUN YCTPOMCTBA IBYXPEKUMHOMN
rUOpUTHON TpaHCMHCCUHU. B aBTOMaTHUYecKoi KOpoOKe mepeaad UMEETCsl HaCKOJIbKO
(UKCHPOBAHHBIX TIEPEAATOUYHBIX OTHOIICHUM, YTO TTO3BOJISCT JIBUTATEIII0 BHYTPEHHETO
cropanus paboTaTh C IpUeMIIeMON 4acToToil Bpamenus. Cuctema yrpasienus: oobraaon AKII,
B 3aBUCHMOCTH OT YCJIOBUH JIBM)KCHUS 1 3arpy3KH aBTOMOOMJIS, BRIOMpaeT 0HO HanboJiee
ONTUMAJILHOE TTePEIATOYHOE OTHOIIECHUE U3 HECKOJBKUX (DMKCUPOBAHHBIX MEPEIATOYHBIX
OTHOIIICHUH, 1J1s o0ecrieueHust TpeOyeMbIX TMHAMUYECKUX XapaKTEPUCTUK aBTOMOOMIIS,
KoM(popTa 1 HeOOXOJUMOM TOIITMBHOM SKOHOMUYHOCTU. CHCTeMa U3 HECKOJIbKHUX
MJIaHETAPHBIX MEXAaHU3MOB M MHOTOJIUCKOBBIX MAaCJISTHBIX (PPUKIIMOHHBIX MY(DT CLETUICHUS
MO3BOJISIET MOCTOSIHHO TnepeiaBaTh MoTHOCTh JIBC Ha Benymue kojiéca aBTOMOOUIIS, JaXkKe B
MOMEHT NepeKIoYeHus nepenay. I 'uaporpanchopmarop 0ObIMHON aBTOMATHUYECKOM KOPOOKHU
nepeaady o0ecrneunBaeT MIaBHOE TPOTaHUE aBTOMOOUJISI C MECTa U 00JIerYaeT nepexo ¢ OJJHOro
(UKCHPOBAHHOTO MEPEIaTOYHOTO OTHOIIICHUS Ha IPYToe.

2 — peccmynenuamasn 31eKmpuiecKas mpaHcmMuccus

beccrymnenuaTas sekTprueckas TpPaHCMHUCCHS SBJISICTCS BTOPOM U3 IBYX 0a30BBIX KOHIICTITUH
JBYXPEXKUMHON THOPUAHON TpaHCMUCCUU. Pa3fieieHne NoOTOKOB MOITHOCTH B OecCTyneHYaTon
THOPUTHOM TPAHCMHUCCHUU OCYIIECTBIISICTCS MPU TTOMOIIY TUTAHETAPHOTO MEXaHU3Ma 1
AJICKTPOMAIIINH, 3TO Pa3IeICHHE 00CCIIeUNBACT OeCCTyIIeHIaToe N3MEHEHUE TIEPEIaTOYHOTO
OTHOIIICHHE MEX/Ty BXOJAHBIM M BBIXOJHBIM BaJIOM TPAaHCMHCCHHU. VICTOpHUYECKH BCE THITBI
OeccTyneHYaThIX THOPUIHBIX TPAHCMHUCCHI MMEITHA TOJIBKO OJTHO (PUKCHPOBAHHOE
NepeaTOYHOE OTHOIIIEHUE B JICTUTENIC MOIITHOCTH, YTO 00ECIIEYNBAIIO TOIHKO OJIUH PEKUM
paboTel rubpuIHON TpancMmuccuu. [1oq00HbIe THOPUAHBIC TPAHCMUCCUU TIONYYUJIA Ha3BAHUE —
00HOpedNCUMHBLE Deccmynenuamsle dieKkmpuieckue ubpuonsvie mpancmuccuu. Pazpabotka u
pa3BUTHE OJHOPSIKUMHBIX OCCCTYNEHUATHIX ATeKTpuieckux Tpancmuccuii B CIIA Ob110
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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 MOIITHOCTH Ha BXO/ie (TUTaHETApHBIN MeXaHU3M 1)
OnekrpomammHa 1 (MG1)

OnekrpomMamnHa 2 (MG2)

BrixoaHoi Ban

SNk

Ha sTom pucyHKe noka3aHbl BHYTPEHHHUE 3JIEMEHTHI OJTHOPEKUMHON OeccTyneH4aTol
AIIEKTPUYECKON TPAHCMUCCUU C pa3JeIeHHeM IOTOKa MOIIIHOCTH Ha BXxoze. [ uOpunnbie
aBTOMOOMJIN C OTHOPEKUMHOM 3IEKTPUYECKON TpaHCMUCCHEN B HACTOSIIIEE BPEMS SIBIISIIOTCS
CcaMbIMHU PacTpOCTPaHEHHBIMU HA PbIHKE TMOpUAHBIX aBTOMOOMIIEel B Mupe (Toyota Prius) .

OpnHopexrMHasi THOpHIHAsE TPAHCMUCCHUSL 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 MOCTYNAeT HEMOCPEACTBEHHO HA IMUIAHETAPHBIM MexaHnu3M. [ lmaneTapHbIii MEXaHU3M
pazzenser oOmui notok MoutHocTH /JIBC Ha ABE BETKH — MEXaHUYECKYIO U JJIEKTPUUYECKYIO.
Ha ocHOBHBIX pexknmMax 0ompiias yactb MouHocT JABC HampaBisieTcss 1o MEXaHMYeCKOn
BETKE YEPE3 TPAHCMHUCCHUIO HEMIOCPEICTBEHHO Ha BBIXOIHOW Basl TpaHcMuccun. OcraBmascs
morHocTh JIBC nepenaércesa Ha nepByto aekrpomaiuny (MG1). IlepBas snekTpoMaliivia, B
OCHOBHOM paboTaroliasi B pexxuMe reHeparopa, 1 npeoOpa3yeT 4acTb MEXaHUUECKON
MourHocTu JIBC, nepeganHoi Ha TEHEPATOP, B AIEKTPUUECKYIO SHEPTHUI0. DIIEKTPUUYECKAS
SHEprus, BbIpabOTaHHAs FEHEPATOPOM, UCIIOJIB3YETCS IS 3aPsIIKH BBICOKOBOJIBTHOM
aKKyMYJISITOPHOM OaTtapen WiM JiJisl TuTaHusi BTopou anekTpoMaiutbl (MG2), B OCHOBHOM
paboTaroIIel B pexuMe TATOBOTO JIEKTPOABUTATENS. TATOBBIN AJIEKTPOBUTATEH OOPATHO
npeodpasyeT IEKTPUUECKYIO SHEPTHIO, TOCTYIAOILYI0 OT TeHepaTopa Ui OT
BBICOKOBOJIbTHOM aKKyMYJISITOPHOM OaTapen, B MEXaHUYECKYIO DHEPTHUIO U nepeaacT e€ Ha
BBIXOJIHOM BaJl TPAHCMHUCCHH.

o [InanerapHbiii MexaHU3M pasnaenseT ool motok MorHoctu JIBC
o Tpancmuccus umeer 0JHO PUKCUPOBAHHOE MEPETATOUHOE OTHOIICHHUE
o CoBMecTHast MOIITHOCTH JIBYX 3JIEKTPOMAIITHNH OOBIYHO TPEBBIMIAET MOIIHOCTE J[BC

Ha »ToM pucyHKke rmokasaHa cxema HanpapJ€HUs CUJIOBBIX TOTOKOB B OeccTyneH4YaTon
AIIEKTPUUECKON TPAHCMHUCCUU C Pa3eIeHUEM IMOTOKA MOIIIHOCTH Ha Bxojie. Ha nmpaBoii yactu
PUCYHKa MOKa3aHO 4TO MOLIHOCTbh, pazBuBaeMas JIBC, nocTymnaeT Ha BEIXOIHOM BaJl
TPAHCMHUCCUU TI0O MEXAHUYECKOM U JIeKTpuueckor BeTke. COOTHOIIEHHE YaCcTel MOIIIHOCTH,
nepe1aBaeMoi Mo MEXaHU4YEeCKOM U 3JIEKTPUUYECKON YacTH OYEHb BAXKHO, MOCKOJIbKY
KO3 (PUIIMEHT MOJE3HOT0 NEHCTBUA Mepeaadyn SHEPTUHU 10 JIEKTPUUECKON BETKE OOBIYHO
npubam3uTeNbHo paBeH 70%, B TO BpeMsl Kak, KO3(PPUIUEHT MOJE€3HOro IEHCTBUS
MEXaHUYEeCKOM BeTKHU 00bI9HO TipeBbImIaeT 90%. [loaTomMy 3MeKTpoHHAS YIIPaBISIOIAs
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CUCTEMa CTapaeTcst BRIOpaTh TaKOM peKUM padboThl, P KOTOPOM IO SJIEKTPUUECKOM BETKE
nepeaaéTcs MUHUMAaIIbHO JonycTrumas yacth MoiHoctu JIBC.

YacTh MOIITHOCTH, KOTOPYIO HEOOXOIMMO TEPeIaTh MO DIIEKTPUIECKON BETKE, U3MEHSIETCS B
3aBUCUMOCTH OT CKOPOCTH JBIKEHUS aBToMOOWIs. [lepegaTounoe OTHOIICHHE ITaHETAPHOTO
MexaHu3Ma, yactoTa BpaiieHus: JIBC u a5ieKTpoMalivi siBISIOTCS apaMeTpaMu, Ha OCHOBAHUH
KOTOPBIX OMpeaenseTcs BennunHa yactu MortHoctr [IBC, koTopyro HeoOX0oauMo niepenarth 1mo
anekTpuueckoi Betke. Yacte Momuoctu JIBC, nepegaBaeMoit o 3J€KTPUUECKOI BETKE B
OJIHOPEXKMUMHOM TPAHCMUCCUU MOXKET OBITh OYEHB OOJIBIION, YTO TPEOYET YCTAHOBKU B
TPAHCMUCCHIO 3JIEKTPOMAIIIUH YBEJIMYEHHOTO pa3Mepa, ipu Jirodom pazmepe JABC umu
aBTOMOOUJIS. OOBIYHO COBMECTHASI MOIIHOCTH JIBYX JIEKTPOJBUTATENEH JT0JKHA
MPEBBIIATH MOLTHOCTh JBUTATEISI BHYTPEHHETO CropaHus. bonbIas 4acTh MepesaBacMoi mo
ANeKTpruYecKor BeTke MomHocTH JBC sBisieTcs 0OJHUM U3 TJIABHBIX HEIOCTATKOB
OJIHOPEXKUMHOU TMOPUTHON TPAHCMUCCHUU, OKA3bIBAIOIINM OO0JIBIIIOE BIUSHUE HA YXY/IICHUE
TaKUX MapaMeTpoOB TPAHCMUCCUU, KaK 3P(HEKTUBHOCTh, Ta0apUThI, YBEINYECHUE MACCHI
TPAHCMUCCHUU U MOBBIIIEHUE €€ ce0€CTOMMOCTH B IPOU3BOJICTBE JIJIsi JAHHOW YCTAaHOBJICHHOM
MOIITHOCTH JABUTATENSI U MacChl aBTOMOOUJIS.

B pexxume paboThl TpaHCMUCCHH, KOT/Ia ITepeiaBacMast 1Mo JIEKTPUUECKON BETKE YacTh
motHocty JIBC paBHa Hy:t0, TpaHCMHUCCHS pa0OTAET TOIBKO C OJHUM (DUKCUPOBAHHBIM,
MEPEIaTOUYHBIM OTHOILIEHHEM. [10ATOMY Ha Ipyrux pexxuMax, HanpuMep, Py TPOTaHUH C
MeCTa, BO3HUKAET HeOOXO0IMMOCTh nepenaun 0osbinoi yactu MoiHocty JIBC o
aNeKTpUUeckoi BeTke. Ha 3ToM 0011eM prkcupoBaHHOM MEepeaTOYHOM OTHOIIEHUH YacTOTa
BpaIIeHUs TIEPBO JIEKTPOMAIIIMHEI (TeHepaTopa), MPU MOMOIIU KOTOPOH MPOUCXOIUT
pEryIupOBaHUE NIEPEIATOYHOIO OTHOLIEHUE IEKTPUIECKOU TPAHCMUCCUU, TAKKE CTAHOBUTCS
paBHOM HyIr0. [Ipu HyIEBOM YacTOTE BpallleHUsI T€HEPATOPa OTCYTCTBYET YaCTh MOIIIHOCTH
JABC nepenaBaemMoil Ha BBIXOJIHOW BaJl TPAHCMUCCHUU TI0 JJIEKTPUUYECKON BETKE. BCs MOIITHOCTH
JABC nepenaércst Ha BBIXOJJHOM BaJl TOJIBKO MO MEXaHUYECKOW BETKE. DTO MEXAaHUYECKOE
NepPeIaTOYHOE OTHOIIIEHUE SIBIIACTCS BAXKHON XapaKTEPUCTUKOM OJHOCTYIIEHYATON THOPUTHOMN
TPAHCMHUCCHUU C PA3ACICHUEM MTOTOKA MOIIHOCTH HA BXOJ€E. 3HAYEHNE MEXAHUUECKOTO
nepeaTOYHOr0 OTHOIIEHUS OJTHOPEKUMHON TPAHCMUCCUH TTOI0UPACTCS U3 YCIOBUS
o0ecrnieyeHus BbICOKOM TOIJIMBHOM 9KOHOMUYHOCTH HA OCHOBHBIX CKOPOCTHBIX PEKUMaXx
JBH>KCHUSI aBTOMOOWJISI. BBIMOTHEHNE 3TOT0 YCIOBHUS BBI3bIBAET HEOOXOAUMOCTh YBEIUYCHUS
yactu MoiHocTH JIBC, nepenaBaemoii o 351eKTpUYECKOW BETKE, MpU paboTe Ha APYTHUX
CKOPOCTHBIX PEKUMAX U PEKUMaAX HArpy3KH, 4TO B CBOIO OUEPEb 3HAUYNUTEIIHHO YBEINYUBAECT
MOTEPU MOIIHOCTU B TPAHCMUCCHUU U, CJIEIOBATEIBHO, YXYIIICHHE K0P DUIIMEHTA MTOJIE3HOTO
JIENUCTBUS, BO BpeMsi pabOThI TPAHCMHUCCUU Ha APYTHUX MEPEAaTOYHBIX OTHOIICHUSIX. OCOOEHHO
CUJIBHO ATO YXY/IIICHUE TIPOSBIISIECTCS MPU ABUKECHUU aBTOMOOUJISI C BBICOKOM CKOPOCTHIO MITH C
BBICOKOM Harpy3Kou.

OnHopexuMHasi THOpUTHAS TPAHCMUCCHS TTOKa3asia CBOO 3(PPEKTUBHOCTH TOJIBKO MPHU
YCTaHOBKE HAa aBTOMOOMJIM OT MAJIOTO JI0 CPETHETO Kjlacca, B 3TOM CIIy4ae 4epe3 TPAHCMHUCCHUIO
IIPOXOUT OTHOCUTEIHHO HEOOJIbIass MOIIHOCTh. Ha 001X aBTOMOOMIISIX, 0COOCHHO
paboTaromux ¢ O0JIBIION HArpy3KOM, YBEJINYECHHBIN SJIEKTPUUECKUN MMOTOK, HEOOXOIUMBIN JIJIsI
obecrnieyeHus HyKHOTO KPYTSAIIETO MOMEHTA Ha BBIXOJHOM Bally TPAHCMUCCUHM CTAHOBUTCS
TPYAHOAOCTHKUMBIM, TIPH YCIOBUM COXPAHEHUSI TPUEMIIEMBIX pa3MEPOB AJIEKTPOMAIIUH U
CUJIOBOTO 3JIEKTPOHHOTO 0J10Ka. BCe KOMIIOHEHTHI AJIEKTPOMAIIIMH, 0COOEHHO KOMITOHEHTHI
TATOBOTO JIEKTPOJIBUTATEIS, COSTUHEHHOTO C BBIXOIHBIM BaJIOM TPAHCMHCCHU, Ha OoJiee
MOIITHBIX aBTOMOOMJISIX, CTAHOBSITCSI OOJIBIIIUMHU, TSKETBIMH, UTO 3HAUUTEIHHO YBEIIMUUBAET UX
CTOMMOCTb, a, CJIEIOBATEIHHO, MACCy M CTOMMOCTh BCETO aBTOMOOWIISL.
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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
U3MEHSAEMbIMH (PUKCUPOBAHHBIMHU ME€PEIaTOUHBIMHU OTHOLICHUSIMU. OJTHUM U3 CaMbIX MPOCTHIX
CIocoO0B YMEHbIIIEHHUS TA0APUTOB TATOBOTO JIEKTPOIBUTATENS SBISICTCS YCTAHOBKA
JBYXCTYIIEHYATOr0 MJIAHETAPHOT'0 PEYKTOPA MEKIY TATOBBIM 3JIEKTPOABUTATEIIEM U
BBIXO/JIHBIM BaJIOM TPAaHCMUCCUU. MEeXaHHUYECKHUIl peyKTOp Ha PEKUMaX BBICOKUX HArpy3oK
MO3BOJISIET YBEJIMYMBATh KPYTALIMI MOMEHT 3JIEKTPOIBUTaTeNsl. Y IPABICHUAE
NEPEKITIOYEHUSMH JOMOJHUTENBHOTO TUIAHETAPHOTO PEYKTOPA TPEOYET YCTAHOBKHU ABYX
MHOTOJIUCKOBBIX PpUKIIMOHHBIX MYyPT. Ha pucyHke oToOpakeHO yCTPONCTBO OJJTHOPEKUMHOMN
TUOPUIHOM TPAHCMUCCUU C ABYXCTYIEHYATHIM MEXaHUYECKUM PEAYKTOPOM TSITOBOTO
AIEKTPOABUTATEIIS.

3a UCKIIIOYEHUEM BO3MOKHOCTHA U3MEHEHHUS KPYTSIIIEr0O MOMEHTA TATOBOTO
AIEKTPOABUTATEIAITOT ABYXCTYNIEHUATHI MEXaHUYECKUN PEAYKTOP HE N3MEHAECT PUHILIUIIBI
paboThl OJHOPEKUMHOMN TMOPUTHON TpaHCMUCCUU. MOIIIHOCTD, NepeiaBacMas TSTOBbIM
AJIEKTPOIBUTATENIEM HA BBIXOJHOM BaJl TPAHCMHUCCUH, HE U3MEHSIETCA, OCKOJIBKY 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
XapaKTEePUCTUKAMU TATOBOTO AJIEKTPOJIBUTATENS, HO MIPU 3TOM 00s13aTEIbHO MPOUCXOIUT
PE3KOE U3MEHEHUE YaCTOThI BPAILICHUS 3JICKTPOABUTATEIS.

Cxema KOHCTPYKIIUM OJTHOPEKUMHOM TMOPUIHON TPAHCMUCCHUU C JBYXCTYIEHYAThIM
MEXaHUUYECKUM PEAYKTOPOM TIATOBOTrO 3JIEKTPOABUTATENS MOKa3aHa Ha JIeBOM pucyHke. Ha
MIpaBOM PUCYHKE MOKa3zaHa cxema pacnpeaeneHuss MouHocty JIBC. Pacnpenenenre MOIIHOCTH
JABC mMexy 2lIeKTpUYECKON 1 MEXaHUYECKON BETKAMU COOTBETCTBYET €€ pacIpeIeICHUIO B
OOBIYHOW OTHOPEKMMHOM TMOPUTHON TPAaHCMHUCCHH, PACCMOTPEHHOM paHee.

[Tomo6Has omHOpeXkUMHAs THOPHUIHAS TpaHCMUCCHs T oyotanpuMeHsIeT Ha aBTOMOOMIISIX
Jlekcyc.

J{Byxpe:kuMHasi rTHOpUAHAS TPAHCMHMCCHS € IBYMH JeJUTEJAMHU MoIHOCcTH. C
PEeKUMOM/IEJICHUS MOIIIHOCTH HA BX0JAe U KOMOMHUPOBAHHBIM PEKUMOM JIeJICHUS
MOII[HOCTH.

BxopaHoi Ban

JleauTens MOLIHOCTH HA BXOE

OnexktpomammHa 1 (MG1)

Jlenutenb MOIIHOCTH KOMOMHUPOBAHHOTO PEXXUMaA

OnextpomarniunHa 2 (MG2)

OpUKIIMOHHBIE MYPTHI IBYXCTYIIEHYATOr0 IJIAHETAPHOTO peAyKTOopa (21IT)
JIByXcCTyIleHYaThIi IJIAaHETAPHBIN PEAYKTOP TATOBOIO DJIEKTPOABUTATEIS

Nowunk Wb =
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JIByxpexuMHasi THOpHIHASI TPAHCMUCCHS YIy4IIaeT BCe KaUyeCTBa OJJHOPE)KMMHOMN
TPAHCMUCCHUU 3a CUET JOOABICHHS €€ BTOPOTO PeXUMa OeCCTYNeHUATON dIEKTPUIECKON
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 HAa pUCYHKE. B IByXpeXxUMHON
TPAHCMUCCUU ABE PPUKIIMOHHBIE My(PThI 00€CIIEUNBAIOT YIIPABICHNUE KPYTAIIUM MOMEHTOM
IIEKTPOJABUTATEINS 3a CUET ITOJTHOTO U3MEHEHHUS CTPYKTYpPBI IOTOKAa MOLTHOCTH, ITPOXOSIIETO
yepe3 TpaHcMuccuio. B pexxume, koraa nepsas GppukuroHHas Mmy¢dTa BKIIOYEHA, a BTopas
My(dTa BBIKIIIOUEHA, CUCTEMA paOOTAET KaK paHee ONMCAaHHAasl OJTHOPEKUMHas OeccTyneHyaTast
AIIEKTpUYECKask TPAHCMHUCCHS C pa3JeJI€HUEM II0TOKA MOIIHOCTH HA BXoJe. B pexxnme, korna
BTOpas (PUKIIMOHHAA My(pTa BKIIOUEHA, a epBas GpUKIMOHHAS MydTa BBIKIIIOUEHA, CUCTEMA
paboTaeT B pexrMMe KOMOMHUPOBAHHOTO pa3esieHUsl IOTOKA MOILTHOCTHU. J[ByXpexKUMHast
ruOpUIHAs TPAHCMHUCCHUS CIOCOOHA IPOU3BOIUTh CHHXPOHHOE NEPEKITIOYEHUE MEXKTY IBYMSI
JMana3oHaMy 0ecCTyNeHYaTol JIEKTPUIECKOM TPAHCMUCCUH, YTO 00ECIIEYMBaET epeiavy
KPYTAILIEr0 MOMEHTA MEX]y 2JIEMEHTaMU 0€3 pe3KOro U3MEHEHMsI YaCTOThI BpAIleHUs JTH000T0o
13 DJIEMEHTOB TPAHCMHUCCHH.

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

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

o IIpumeHeHne CcyMMapHOU MOIIHOCTH JIBYX AJIEKTPOABUTATEIIEH YIIYUIIAETCS 38 CUET
HaJIN4YUSL IBYX PEKUMOB pabOThI

CxeMa ABYXpeXKMMHOM TMOpUIHON TpaHCMUCCHH JjaHa Ha pucyHke. CoelMHEHHE
JIMana30HOBKOMOUHHUPOBAHHOTO Pa3AeJIeHHs] MOLUTHOCTH U Pa3JIeleHUs] MOIIIHOCTH Ha BXOJI€
MO3BOJISIET YCTAHOBUTD B JIBYXPEKUMHYIO THOPUIHYIO TPAHCMUCCHUIO JIEKTPOMAIIIUHBI
YMEHBIIIEHHOTO pa3Mepa u ooecnieunTh 0osiee 3HPEeKTUBHYIO paboTy aBTOMOOUJIS B
JIMaIra3oHe BBICOKUX CKOPOCTEN, 3a CUET yMeHblIeHus yacTu MoiHoctu [IBC, nepegaBaemoit
I10 AJIEKTPUYECKON BETKE 10 CPABHEHUIO C OJTHOPEKUMHON TPAHCMUCCHUEN.

B nByxpexxuMHON THOPUIHOM TPAHCMUCCUHU YacTh MOIITHOCTH, IepeaBaeMoi 1Mo
AIIEKTPUYECKON BETKE, U3MEHSETCS B 3aBUCUMOCTH OT CKOPOCTHU JIBUKEHHSI aBTOMOOWIISI UITH
NEPENATOYHOTO OTHOILLIECHHS TPAHCMUCCHH. [[ByXpEeKUMHASI TPAHCMUCCHS UCTIOJIB3YET
JVAIIa30H JEJIEHUSI MOIITHOCTH Ha BXOJE MPHU MEPEIaTOYHOM OTHOIIEHUH TPAHCMUCCHH, KOT1a
MONIHOCTh, IEPEAABAEMAS IO DJIEKTPUUECKON BETKE PAaBHA HYJIIO. TpaHCMUCCUS TAKKE UMEET
KOMOMHUPOBAHHOE JIEJICHUE MOIIHOCTH, YTO B JIBa pa3a yBeIUYUBaeT KOADPUIIMEHT
TpaHchopMHUpoBaHud. B pe3yibTaTe 3TOro IByXpeKMMHas TPAHCMUCCHS UMEET PacIIMpPEHHbIN
JMana3oH OeCCTYNEeHYaTOr0 U3MEHEHUSI IePeJaTOYHOI0 OTHOLIEHUSI, YeM 00ecrieYMBaeTCs
CPaBHUTEJIBHO HU3KHUM MOTOK MOIIHOCTH, IEPEIAIOIIUNCS 10 AIEKTPUIECKON BeTke. Hu3kui
JTMATIa30H NIEPEeTaTOYHBIX OTHOIICHUI MOKET OBITh UCTIOIB30BaH ISl MOJACPKAHUS CPETHEH
AIIEKTPUYECKON MOIIIHOCTH MPH YCKOPEHUH, B TO BpeMsl Kak 0oJiee BBICOKUH JHaIa3oH
NIePEeTaTOYHBIX OTHOIICHUH I ONTUMU3ANH d(PPEKTUBHOCTH BO BpEMSsI ABUKEHUS Ha
BBICOKOM CKOPOCTH.

MakcumanbHas o01iast 3¢pHEeKTUBHOCTh TPAHCMHUCCHH JIOCTUTAETCS B PE3yIbTaTe
HaIpPaBJICHUSIMAKCUMAJIBHOM YaCTH MOILHOCTHU 110 MEXaHUYECKOM BETKE, HO MIPU ATOM
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 AenuTenst MOITHOCTH Ha BXOJIE U IMaia30H KOMOMHUPOBAHHOT'O JIETTUTEIS
MOIIHOCTH TO3BOJIAET OECCTYNIEHYATO PEryIMPOBATh YACTOTY BPALLCHUS IBUTaTEIIs
BHYTPEHHET0 CTOPaHUs [IPU COXPAHEHUH BCEX Ka4eCTB ITOJIHOIO THOpHIa BO BCEM IMana3oHe
U3MEHEHUS CKOPOCTEN IBUKEHUSI aBTOMOOMUJIS.

B nononHennu k 1ByM pexxumamM paboThl OeCCTYEHUATOM IIEKTPUUECKON TPAHCMUCCHUHU B
JBYXPEKUMHYIO THOPUIHYIO TPAHCMHUCCHUIO BCTPOEH MEXAHU3M NEPEKITIOYEHUS YETHIPEX
(PMKCUPOBAHHBIX MEPEJATOYHBIX OTHOLLIEHU TO3BOJISIOIUN TPAHCMUCCUU padOTaTh B pEKUME
napajuiebHOro rudpuaa. B aTom citydae 35eKTpoMaIiiHbl UCIIOJIb3YOTCS TOJIBKO TS
HeoOxoauMoro ycusieHus kpytsiiero MmomedTa JIBC u i BeinosiHeHUsT QYHKITUNA
pEereHepaTuBHOrO TOPMOKEHUU. BhllonHeHne PyHKIUMI NapajiIieIbHOrO THOPUTHOTO
aBTOMOOWJISL JOCTUTAETCS YCTAHOBKOM JIBYX JIOMOJHUTENIbHBIX (PPUKIIMOHHBIX MY(]T B
TpaHCMHCCHIO. BHyTpeHHee ycTpoiCTBO MEXaHUKHU JABYXPEKUMHON TMOPUAHON TPAaHCMUCCUU
II0KA3aHO HA 9TOM PUCYHKE.

BxopaHoii Ban

JlenuTeab MOIIHOCTH Ha BXO/IE

OnekrpomammHa 1 (MG1)

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

OnekrpomamiunHa 2 (MG2)

OpukImoHHbIE MyPTHI IBYXCTYIIEHYATOTO peayKTopa (2 1miT.)

JIByXCTyIneHYaThIi IJIAaHETAPHBINA PEAYKTOP TATOBOIO AJICKTPOABUTATEIIS
BrixomHoi Ban

WXk wo =

B pesynbTaTte nByxpexxumHas THOpUAHAS TPAHCMHUCCHSI MOKET paboTaTh Kak NpocTast
OeccTyrneHyaTasi JJIeKTpUYecKasi TPAaHCMHUCCHH C PACIIMPEHHBIM KO3 OULIEHTOM
TpaHchOpMALIK WIIK MOXKET BBIOpATh (PUKCUPOBAHHOE MEXAHUYECKOE NEPETATOYHOE
OTHOLIEHUE, 00ECNEYNB MPEUMYILECTBA B TOIUIMBHON 3KOHOMUYHOCTH, KOMpOpTE U
JTWHAMUYECKUX KaueCcTB aBTOMOOMJIsl. PaboTas Ha yeTBEPHOM PUKCUPOBAHHOM Mepeaade Kak Ha
napajuieIbHOM THOPUIHOM aBTOMOOMIIE, TPAHCMUCCHS UCIIOJIb3YET MOIIHOCTh OAHOTO U3
IEKTPUUECKUX JIBUTATENCH JIJIsl OBBIIEHUS Y()PEKTUBHOCTH B PEXKUME JIBIDKCHHS HA CaMOM
BBICOKOM CKOPOCTH M MCIOJIb3YET BO3MOKHOCTH JIPYTrOT0 AIEKTPHUUECKOTO IBUTaTeNs IS
AIEKTPUUECKOTO YBEIMUCHUS OOIIEH MOIIHOCTH U JIJISI PEKUMa PETCHEPATUBHOTO
TopMoxeHus. Pabota Ha npyrux, 6osiee HU3KUX, PUKCUPOBAHHBIX MEXaHUUYECKUX Tepeiadax
yBEIMUMUBACT KpyTamuii MoMeHT JIBC, uTo yiydnraer yCkopeHrue aBTOMOOMIIS,, BO3MOXKHOCTD
JBIDKEHUS Ha KPYTOM MOABEME M BO3SMOXKHOCTh OYKCUPOBKHU. B TO BpeMsi Kak mapasiieibHO
paboTaroiue MEKTPUIECKUE MAIITMHBI UCTIOJIB3YIOTCS JISI TIOBBITIIEHUS OOIIEH MOIIIHOCTH U
pereHepaly SHepruu Mpu TopMokeHnu. Ha nepBoit u TpeThelt nepeaade o0e dIeKTPOMAIIIUHbI
MOTYT OBITh UCIIOJIB30BaHBI JIs MOJA3APSAIKHA BHICOKOBOJIBTHOW aKKyMYJISITOPHOM OaTapeu.
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[TnanerapHble MEXaHU3MBI pa3AeisaoT MOIHOCTh [IBC 1 M03BONISIOT yBEIMUNBATD
KPYTALIMNA 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 nonHOCTBIO TIepeAaéTcsl Ha BBIXOHOM Bajl TOJIBKO MEXAHHUUECKUM CIIOCOOOM.

YCeTpoiicTBO  ABYXPEKMMHOM  TPAHCMUCCHMM € YeTbIpbMA  (PUKCHUPOBAHHBLIMU
nepenayamuaBromoounasit BMW ActiveHybrid X6

Nk =

BxopaHol Ban kopoOKku niepenay.

JIByXMaccoOBBI MaxOBHK (TaCUTENb KPYTUIIbHBIX KOJIEOaHMI).
DneKTpoABUIaTeNb NPUBOJIa MACISTHOTO HAcOCa KOPOOKH repeaay.
Macnsnblii Hacoc KOpoOKHU Tepesay.

Onektpomammaa A (MGI).

OnekrpoMammHa B (MG2).

BrixoiHO# Ban KOpoOKu mepeiay.

3akiIroueHue:
JIByXpekuMHas THOpUAHAS TPAHCMHUCCHS TIpeIaraeT BBIOOP U3 CASAYIOITUX IIECTH
PEKUMOBIBHKECHUS:

. JleneHne MoITHOCTH Ha BXoJie (0eCCTyeHYaToe N3MEHEHNE KPYTSILEro MOMEHTA

«pexum 1»)

KoMmOuHUpOBaHHBIN ASIUTENH MOIIIHOCTH (0€CCTYIIeHUaTOe U3MEHEHHE KPYTSIIETro
MOMEHTA «PEKUM 2))

[lepBas puxcupoBaHHas nepenaya, SIEKTPUIECKOE YCUTICHUE, peTeHEePaTUBHOE
TOPMOKEHUE (ABE AIEKTPOMAIINHBI)

Bropas ¢pukcupoBaHHas nepegaya, 3MeKTPUUIECKOe YCUICHUE, pEreHepaTUBHOE
TOpMOXKEeHUE (0/IHA DIIEKTPOMAIIINHA)

Tpetbs pukcupoBaHHas epeaaya, dJIEKTPUUECKOE YCUICHHUE, PETEHEPAaTUBHOE
TOPMOXKEHUE (JBE DJIEKTPOMAIITNHBI)

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

Jlnama3oHbl 0ecCTyNeHYaToro N3MEHEHHUs IEPeJaTOYHOTO OTHOIICHHSI 00eCTIeYnBaIOT TUIABHOE
KoM(popTabenbHOE ABUKEHUE HA JIFOOON CKOPOCTU JBUKEHUE aBTOMOOWUJISI IPU CPETHUX
yckopeHusix. KomOuHanus 18yx Anana3oHOB O€CCTYIEHYaTOro U3MEHEHUs IepeIaTOuYHOro
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OTHOIIEHUS U YeThIPEX UKCHPOBAHHBIX MEXaHWYECKUX Mepead 00eCIIeUnBAIOT BEICOKOE
YCKOPEHUE MPHU SHEPTUYHON MAHEPE BOKICHUSI.

JIByxpexxumHas rTuOpuHas TpaHCMHUCCHS TIpeuiaraeT nokynareasaM Jpxkenepan motope,
Mepcenec 1 BMB ontumansHyr0 KOMOMHAIIMIO TMHAMUYECKUX Ka4eCTB, TOIJIMBHON
PKOHOMHUYHOCTU U KoM OpTa IpH HEOOJBIINX pa3zMepax TPAHCMUCCHH, TTO3BOJISIOIINX
YCTAHOBUTH JICKTPUUYCCKHUE TPAHCMUCCHUU Ha MECTO OOBIYHOM aBTOMATHYECKOM KOPOOKH
nepenad. Harpy3ku Ha 3J€KTpOABUTaTElb U MIpeAaBacMasi o JIEKTPUUECKOM BETKE MOITHOCTD
B 0ECCTYIICHUYATOM PEKHUME YMEHBIIAIOTCS 3a CUET IPUMEHEHHS BXOHOTO JCICHUS MOIITHOCTH,
KOMOMHHUPOBAHHOTO JIEJICHUS MOITHOCTH WJIU YeThIpeX (PUKCHPOBAHHBIX TIEpeaayd B peKUME
paboThI mapamuienbHOTo THOpHAA. DAKTUIECKU UCTIOB3YIOTCS DIEKTPOMAIIIMHEI HE TOIBKO
MEHBIIETO pa3Mepa, HO U TO, YTO 3TU MAILIMHBI MEHBIIIE 3aBUCIT OT MOITHOCTH MPUMEHSIEMOTO
JIBUTATENISI BHYTPEHHETO CTOPAHUS, YTO IMO3BOJIAET CO3/1aBaTh TPAHCMHUCCUH, Pa3Mep KOTOPBIX
HE OTJIMYAETCSl OT pa3MepPOB OOBIYHBIX aBTOMATUUECKUX KOPOOOK mepenad. ITO MO3BOJIHIO
MPOU3BOJIUTEIISIM YCTAHABIMBAThH 3T TPAHCMHUCCHUM HA IIIUPOKUM psii TUIIOB aBTOMOOMIIEH, UTO
CHU3UJIO OOIIYI0 CTOMMOCTh CUCTEMBI.

IIpakTu4yeckoe 3ansitue Ne 6
Tema: «Oco0eHHOCTH KOHCTPYKIHMIA COBPEMEHHBIX MO/IBECOK »

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

OO6ecnevuenne 3aHATHS: IIAKaThI, KAPTOTPAMMBI, TAOIHUIIBI, JCHCTBYIOIIEE TEXHOJIOTHYCCKOE
obopyoBaHUe.

KoHcTpykiust 1 0COOEHHOCTH MOABECKA aBTOMOOUIIS

[ToaBeckoit aBTOMOOMJISE Ha3bIBAETCSI COBOKYITHOCTD JeTalleid, 00€CTIeUnBAIOIINX YIPYTYIO
CBSI3b MEXK/Y Ky30BOM (pamoii) U KojiecaMi aBTOMOOUJISI, YMEHBIICHHE JTUHAMHUECKUX
Harpy30K Ha Ky30B U Kos€ca, ¥ 3aTyXaHHe UX KOJIeOaHWM, a TaKKe PEryIupoBaTh MOJI0KEHHE
Ky30Ba aBTOMOOMJI BO BpeMs JBrxkeHUs. [loaBecka, sBIssICh MPOMEKYTOUYHBIM 3BEHOM MEX]TY
Ky30BOM aBTOMOOWJIS U JJOPOTOM, TOJKHA OBITH JIETKON M Hapsly C BBICOKOW KOM(OPTHOCTHIO,
oOecrneunBaTh MaKCUMaJIbHYI0 0€3011aCHOCTb JBMKEHMS U IJIaBHOCTh XoAa. [jist aToro
HEOOXOMMbI TOUHAsI KWHEMATHKa KOJIEC, BBICOKAst HH()OPMATUBHOCTh PYJIEBOTO YIIPaBJICHHUS, a
TaK)Ke 3BYKOM3OJIALINSA Ky30Ba OT )KECTKOTO KaueHus muH. Kpome Toro, Hao y9uThIBaTh, YTO
M0JIBECKa 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 KOMITAKTHBIMU, M IOMYCKATh JOCTATOYHBINA XO/T
TIOJIBECKH.

3aBucuMasi MOJABECKA - BAPUAHT MIPU KOTOPOM KoOJieca OJTHOM OCH aBTOMOOWJISI CBSI3aHBI
MeX Iy coOoM xecTkoi Oankoi. [Ipu Hae3e Ha MPenITCTBUE OJJHOTO U3 KOJIEC, BTOPOE
HAKJIOHSIETCS HA TOT K€ YIOJL.
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He3aBucumasi mojgBecKa - BApHaHT IIPU KOTOPOM KoJieca OJJHON OCH aBTOMOOMIISI HE CBS3aHbI
YKECTKO IpyT ¢ apyroM. [Ipu Hae3ne Ha npensaTcTBUE, OMHO U3 KOJIEC MOXKET MEHATH CBOE
IIOJIO’KEHHE, HE U3MEHSIS IIPU 3TOM I0JIOKEHUS BTOPOTO KOJIeca.

Tunbi nepez{Heﬁ nmoaABECKH aBTOMOOUIA

IMoaBecka Mak®epcoH, Ha3BaHas IO UMECHH WHXKeHepa Jpiia Makdepcona, pa3paboTaBiiero
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 NPOJOILHBIX phiuarax. [Ipu 601b1110M X0/1€ TOABECKU
pasBai (yroy HakjOHa KoJjeca K BEpTUKAIbHOM MIIOCKOCTH ) MEHSIETCS, U TeM OOJIbIIIe, YeM
OO0JIbIIE 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 aBTomoOue «Ilexo-204», uepes rox - Ha Dopae, a B 1969 rony Ha «Duat-128».

Hacrosiniee mmpokoe UCob30BaHue Hadanoch B Hadasne 70-x ronos. I[lourn Bee
COBpPEMEHHBIE MEpeIHENPUBOIHBIE aBTOMOOMIIM OCHAILIEHBI TaKOH MoBecKoil. BBuay
HEKOTOPBIX CBOUX MpeumyuiecTB «Mak®epcon» 3aBoeBajl ce0e MECTO U B aBTOMOOMIISIX
C 3aJJHUM NPUBOIOM. MaJble 3aTpaThl Ha U3TOTOBJIEHUE, HEOOJbIIOE 0 O0BEMY 3aHUMAaEMOE
IPOCTPAHCTBO (COOTBETCTBEHHO 0OJIBIIOE OJKANOTHOE IPOCTPAHCTBO U, KaK CIIEJCTBUE,
BO3MOXKHOCTb Pa3MECTUTh OOJIBILION IBUraTeNb), 3HAUUTEIBHOE PACCTOSIHUE IO BBICOTE MEXKIY
OTOPHBIMH Y3JIaMH, OIPEIEIAOIIEE BOSHUKHOBEHUE MEHBIIUX 10 BETUYMHE CHJI B MECTaxX
PUCOECIMHEHUS K Ky30BY, BO3MOKHOCTh OCYLIECTBIIEHUS OOJIBIINX XO/I0B, SIBJISIOTCS,
MOXKaJTyil, OCHOBHBIMH MPEUMYUIECTBAMU U IPUUMHON TOTO, UTO OOIBIIMHCTBO MOSABIISIOIINXCS
B MTOCJIEJTHUE TOJIbl KPYITHOCEPHUIHBIX aBTOMOOMJIEH UMEIOT HA IEPETHEM MOCTY MOJIBECKY
Takoro tumna. K e€ HemocTtaTkaM MOKHO OTHECTH: HECKOJIBKO XYAIINE KUHEMATHYECKUE
napameTpbl YeM Yy TIOJIBECKU Ha JBOMHBIX MOMEPEYHBIX pblyarax, 00JbIINe TPYIHOCTH,
CBSI3aHHBIE C 00ECIIEUEHHEM H30JIALIMH OT JOPOKHBIX IIYMOB M BUOpauuii (711 60pbObI € 3TUM
MOSIBUITUCH TIOJIPAMHUKH HAa PE3MHOBBIX MOJYIIIKaX ), HEOJIAronpusaTHO JJIMHHBIE PYJIEBbIC TITU
IIPU BEPXHEM PaCIOJIOKEHUH PEEYHOI0 PYJIEBOT0 MEXaHU3Ma, MEHbIIAsT KOMITCHCALIHS
muddepenta (IPOOILHOTO KPEHA) IPU TOPMOKEHHUHU.

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

Hapy>xHbl€ KOHIIBI pbIYaroB, B CIIy4ae IepeaHel NOIBECKU, COEIUHSIOTCS C TOMOLIBIO
IIAPOBBIX OIMOP C MOBOPOTHBIM KyJIakoM. UeM 00JbIlie MOKET ObITh paCCTOSIHUE MEXIY
MONEPEYHBIMU pblUyaraMu, TEM MEHBIIIE CHIIbI, JEHCTBYIOIIME B phlUarax u UxX ornopax, T. €. TeM
MEHbIIIE OIaTAMBOCTh BCEX JI€TAJEH U TOUHEE KMHEMaTHKa oaBecku. Hago oTMeTuTs, Takxe,
AIACTUYHOE BOCHPUSITUE KECTKOTO KAUCHUS PaJHaIbHBIX IIMH BEPXHUMHU pblyaraMu (4To
BO3MOYKHO TOJIBKO IIPH 3TON KOHCTPYKIIMH HE3aBUCUMOM MOJABECKH ). XOTS MPOI0IbHBIE CUJTIBI,
BBI3bIBAEMbIE COMPOTUBJICHUEM KaY€HHUIO, Ha BEPXHEM pblUare JUIlb HE3HAYUTEIHHO MEHBIIIE,
OJIHAKO HMKHUU pPbIYar U €ro Onopbl BHIMOJIHSAIOTCS C pac4€TOM Ha SIBHO OOJIBbIINE HATPY3KH.
[Tocneanre BOZHUKAIOT MO JeHCTBHUEM OOKOBBIX CHII MUIM IIPU TOPMOKEHHUU. [ 1aBHOE
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IPEUMYIIIECTBO TIOJJBECKH HA JBOWHBIX TIOMEPEUHBIX phlyarax - e€ KHHeMaTHYeCKHe CBONCTBRA!
B3aMMHBIM TIOJIO)KEHUEM PhIYaroB MO>KHO OTMIPEIEITUTh BBICOTY, KaK IIEHTpa KPEeHa, TaK U
neHTpa nuddepenrta (mpoaoapHOTO KpeHa). Kpome Toro, 3a cuét pa3Hoil IJIWHBI BEPXHETO U
HUKHETO PHIYaroB MOXKHO BJIMSTH HA YIJIOBBIE TIEPEMEIICHUS KOJIEC MPU X01aX OTOOS U
cKatud, T. €. Ha U3MEHEHHE pa3Bajia M, HE3aBHUCUMO OT 3TOT0, Ha u3MeHeHue kojeu. [Ipu Gonee
KOPOTKHX BEPXHUX phlUarax, OTHOCUTEILHO HIKHUX, KOJIECA TIPU XOJ1e CKATHUSI HAKIIOHSIOTCS B
CTOPOHY OTPHIIATETILHOTO pa3Baja, a MpH X0J€ 0TOO0S - B CTOPOHY MOJOXKUTEIBHOTO. 3a CUET
3TOT'0 MOKHO MPOTUBOCHCTBOBATh U3MEHEHHIO pa3Baia, 00yCIOBICHHOMY KPEHOM Ky30Ba.
Taxxe, I3MEHHUB YTOJI IJIOCKOCTH Ka4aHHUS BEPXHETO phldara OTHOCUTEIILHO HIKHETO,
MOXHOJ00UTHCSI aHTUKUBKOBOTO d(pdhexTa.

MHoropbI4yaHbie MOABECKH.

MHoropbs4axHbl€ OJABECKH HECKOJIBKO HATOMUHAIOT MPEIbIAYIIUA TUI U1 UMEIOT BCE €ro
MOJIOKUTENbHBIE Ka4eCTBa. DTU MOJIBECKH 00Jiee CII0KHBI M 00JIe TOPOTH M0 CPABHEHUIO C
paHee pacCCMOTPEHHBIMH, HO 00€CTIEUMBAIOT OOJIBIIYIO IJIABHOCTh X012 U JIYUIIIYIO
YIPABJISIEMOCTh aBTOMOOMIISI. BOJIbIII0€ KOTMYECTB JIIEMEHTOB - CalJICHT-0JIOKOB U IIAPOBBIX
HIAPHUPOB XOPOIIIO TacsAT yAapbl IPU PE3KOM HAE3/1€ Ha MPEMSATCTBUS. Bce 3neMeHThl KpensiTcs
Ha TIOJIpPAMHUKE Yepe3 MOIIHbIEC CalICHT-0JI0KH, YTO TTO3BOJISIET YBETUYUTH IITYMOU3OJISIUIO
aBTOMOOWUJIS OT KoJiec. Tak Kak MmoJiBecKa 3TOro THUIIA CTajla CIMIIKOM I'POMO3JIKOM, phlyaru
CTaJIM JIeJIaTh U3 AJIIOMUHUEBBIX CILIABOB, YTO 00ECIIEUYMBAET OJIHO U3 BAKHEUIIIUX TPeOOBAaHUMN
- lerkocThb. Ho mpu 3TOM TYT € mocTpajana A0JroBeYHOCTh AeTaneil. Takue moaBecku cedac
UCIIOJIB3YIOTCSl HAa TaKuX aBTOMOOWIsX, kak Audi, VW, Mercedes, Honda Accord u t11, To ecTh
Ha aBTOMOOMJISIX Ou3Hec kiacca. [I[puMeHeHrne MHOTOphIYa)KHON HE3aBUCUMOM MOJIBECKH,
KOTOpas II1aBHBIM 00pa30M HCIOJIb3YeTCs Ha aBTOMOOMIIAX TIPEICTaBUTENIbCKOTO Kilacca,
MPUIAET MOABECKE CTAOMIIBHBIM KOHTAKT KOJIEC C JTIOOBIM IMOKPHITHEM Ha JIOPOTe U YETKUH
KOHTPOJIb aBTOMOOWJISI TPU M3MEHEHUSIX HAIIpaBJICHUS ABUKEHUS. ['a30BbIe TBYXX0/10BbIC
aMOPTHU3ATOPBI, TATH MTONEPEUYHON YCTOMUUBOCTH, IPUMEHEHUE IBYX MPYKUH PA3HOU
KECTKOCTHU B OJIHOM CTOIKE - BCE 3TO CO3/71aeT ypoBeHb KoM¢opTa B aBToMoOme. [losTomy st
W3TOTOBJICHUS 3JIEMEHTOB MHOTOPBIYaKHBIX MTOABECOK BCE Yallle UCIOJIb3YIOT HE/ICIIECBBIE
JTFOMUHUEBBIE CILJIaBbl, @ MHOT/IA J1a’K€ KOMIIO3UTHBIC MaTepUalibl. | TaBHBIM HETOCTaTOK
COBPEMEHHOM CXEMBI - CJI0KHOCTh U, COOTBETCTBEHHO, 1IeHa. /[0 He1TaBHEro BpeMEHU ee
IPUMEHSUIIN TOJIBKO Ha IOPOTUX aBTOMOOWIISIX. Teneps ke OHa «yAEp:KUBAeT» 3alHUE KoJieca
JaXke HEKOTOPBIX MAlIUH royb(-Kiacca. B morckax M3BeUHOr0 KOMIIPOMHCCA MEXITY
YIPABISIEMOCTHIO M KOM(OPTOM MOJIOMAaHO HeMao kKonuid. 1 eciii mocMOTpeTh Ha HBOTIOLUIO
MOJIBECOK XOTS OBl 32 MOCJEIHUE Mapy JECATKOB JIET, OUEBHUJIHO, UTO PA3BUTHE JaXe HE UJIET, a
ckaueT. Ho y aTo¥i Menanu ecth 1 00paTHas CTOpOHA. YTIPABISIEMOCTh U KOM(POPT, HEBEOMBIN
MpeaKaM, OIJIAYUBAEM CJIIOKHOCThIO U CTOMMOCTBIO KOHCTPYKIIMI. A HACTOJIBKO JIH
COBPEMEHHBIE MOABECKH CO CIIOXKHOUW apXUTEKTYpOH U MYIPEHBIMH JIEKTPOHHBIMH T00aBKaMHU
JydIIie, HACKOJIBKO JIOpoXke Oosiee MPOCTHIX U paclpoCTpaHeHHBIX (1Toka!) cxem? HaBepHoe, u
WH)XEHEpaM, U MapKETOJIOraM CTOUT Yalle 3a/1aBaThCsl 3TUM BOIIPOCOM.

Topcuonnasi moaBecka.
Ha MHOTrMX COBpEMEHHBIX BHEIOPOKHHUKAX UCIOJIB3YETCS OABECKA 3TOr0 TUMa. OnsTh ke
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ATONO CYTH MOJBECKA HA JIBYX MONEPEYHBIX phlUarax, HO BMECTO IIPYKUHbBI B HEN
UCIIOJIb3YETCSI TOPCUOH - YIPYTHl METANTMYECKUI CTEPIKEHb, paOOTAIOIINIA 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 - 03HaYaeT
CKpPYYMBAaHHE ).

Takyto moABecKy CTaliM Ha3bIBaTh CTEP>KHEBAs MOJIBECKA (OHA ke - TopcroHHas!). HxkeHep
®epaunann [opme-crapmmii B koHie 20-x-Havane 30-X rog0B 0(hOpMIT HECKOIBKO TTATEHTOB
Ha CTEep KHEBYIO MmoaBecky. 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 yBuaes B TOpCHOHE €T0 TJIABHOE I0CTOMHCTBO
- KOMIAKTHOCTh, M OTCIOJIA - MATYIO0 MacCy. DTU KauecTBa OCOOCHHO IEHHBI JIJIsl MAIIUH C
OYE€Hb IJIOTHOW KOMIIOHOBKOM U KECTKUMHU OTPAHUYECHUSIMU 110 BECY - TOHOYHBIE aBTOMOOWIIH,
BHEJIOPOKHUKH, apMecKue KoyiecHble MaluHbl. [Ipumepst Tomy Ferrari F2001 , Toyota
Landcruiser, paketoBo3 MA3 547. Auape Jledesp, cozaarens Citroen TA , ycmoTpen B
TOPCUOHE JAPYro€ TOCTOMHCTBO. Ero cTepKeHb N0BOJIBHO JUIMHHBIN, YEM JUJIMHHEE, TEM MATr4e
IOABECKA , a NOTOMY. OJIMH KOHEL] TOPCHOHA, UAYIIETO BIOJIb MAIIMHBI, TPUCOEAUHAETCS K
pbI4ary ImoABeCKH, a APYrou 3aKpeIuIsiETCs B OJJHOM U3 NONEPEUYNH paMbl WA HECYLIETO
Ky30Ba. Takum 00pa3om, Bce HArpy3KH OT JOPOKHBIX TOIYKOB MEPEHOCATCS B CAMOE CUIIBHOE
MECTO aBTOMOOWJIS, 1 OHU PAcHpeIEI0TCS 110 paMe WM Ky30BY HAalBBITOJIHEUIIUM 00pa30OM.
J11st mepBoi MaccoBOM MOJIENU C HECYIIUM Ky30BOM 3TO ObLIO HEMAJIOBAXXHO. B cBsi3u ¢
HIMPOKHUM PaclpoOCTPaHEHUEM MTOABECKH MepeaHNX KoJiec Tuna Mak®epcoH Bce MeHbIle Pupm
CTaJy MIPUMEHATh TOPCUOHHYIO. OTHOM U3 MIPUYUH OTKAa3a OT TOPCHOHOB SIBUJIACH JEIUKATHAS
TEXHOJIOTHs U3roTOBIEHUA. OIHAKO JJIs IOJHONPUBOIHBIX BHETOPOKHUKOB C PaMOil U
MHUKpPOaBTOOYCOB TOPCUOHHAs MOABECKA OKazanach uneainbHoil. Ha Toyota Prado, Isuzu
Trooper, Ford Expedition, Chevrolet Blazer u npyrux npumeHst0TCsS IJIUHHBIE POJAOIbHBIC
TOPCUOHBI, IPUCOETUHEHHBIE K OCH HIKHET0, a Ha VW T4 BepxHero peluara rnepeaHei
NOJIBECKHU U 3aBSI3aHHBIE APYTMM KOHIIOM Ha MTONEPEYNHY PaMBbI.

I'mpponHeBMaTn4yeckasi noasecka. [lepBoii moaBecKy ¢ U3BMEHAEMBIM TOPOKHBIM
IIPOCBETOM/IJIS JIETKOBOTO aBTOMOOWMIIS co3nana ¢paHity3ckas pupma Citroen . Yopyrum
3JIEMEHTOM B aMOPTH3aTOpaX CIYXKHUJI CKAThIM a30T, a CUJIOBBIM (00pa3yromum U
NepeaoLIM JIaBJICHUE B CUCTEME) KUIKOCTb. [103TOMY Takas mojBecka rnoixy4usia Ha3BaHue
TUJIPOITHEBMATUYECKOM.

I'mnpoHacoc HarHeTaeT )KUJIKOCTh U3 pe3epByapa B 3aKPEIUICHHBIE PSJIOM C aMOPTU3aTOPOM
cthepsl. BHyTpu Kaxxnoit cepbl :KUAKOCTh U a3 pasfeiaeHbl MeMOpaHoil. Takum oOpa3om B
aMOpTH3aTOpax MOAJAEPKUBAETCS HEOOXOAMMOE AaBJICHUE, a KPEHbl MAITUHBI TOCTOSTHHO
KOMIEHCUPYIOTCs. B1o6aBok BCTpOSHHBIN B THIPOCUCTEMY KpaH MO3BOJISIET PEryINpPOBATh
KOJIMYECTBO LUPKYIUPYIOLIEH B KOHTYpaX KUAKOCTH, a 3HAUUT, YBEJIMUMUBATH WJIM YMEHBIIATh
JTOpOKHBIN TIpocBeT. B 1954 roxy sTa cxeMa Obuia BriepBble TPUMEHEHA HAa MOJICJIA BBICIIIETO
kiacca Citroen 15-6 . A yxe B okts10pe 1955 rona HoBunka gpupmsl Citroen DS - BbI3Bania Ha
42 TlapmxckoM aBTocasioHe HacTosmui ¢pypop. [To Tem BpeMenam 31o Obuta uygo-maniuHa. Ee
T'UIPONTHEBMATHYECKAsl MOJIBECKa o0ecneyrBaia MoCTOSHCTBO IOPOKHOTO TPOCBETA
HE3aBUCUMO OT KOJMYECTBA MaCCAKUPOB U Oaraxxa u MoTpsicarollle MIaBHbIN X0, DTa MalllluHa
MOTJIa HAKPEHATHCS BIEPE]l U Ha3a/l, @ TAKXKE BhIBEIIMBATH JIt000€ Kojieco 0e3 nomkpara! 1
HakoHel BoguTelnpb Citroen DS Mor no coOCTBEHHOMY YCMOTPEHHUIO CTYIIEHYaTO U3MEHSATh

JIOPOKHBIN MPOCBET. ITO HE TOJIBKO MOBBIIIATIO YCTOWYMBOCTD U aKTUBHYIO 0€30M1aCHOCTD
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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. BniociaencTBum Takas cxema MoJIBECKM IPUMEHSIach Ha
OonpIMHCTBE aBTOMOOUIEeH Mapku Citroen U Bce Bpemsi CoBepllieHCTBOBaack. Hoselas
paspabotka ¢pupmsl noasecka Hydroactive 11 - monydnsna snekTpoHHOE yrpaBieHUuE Ipu
MIOMOIIY JaTYUKOB, KOMIIBIOTEPA U UCIIOJHUTENIBHBIX YCTPOUCTB. B pe3ynbTaTe KIMpEeHC
mozenu Citroen C5 He TOJIBKO MOICPKUBACTCS, HO U aBTOMATHUECKU PETYIHUPYETCs B
3aBUCUMOCTH OT CKOPOCTHU JABMKEHUS, KAYECTBA JOPOKHOTO MOKPBITHS U CTUJIS €3]1bI.
Jlnama3oH nu3MeHeHui 1opoxHoro mpoceera gocturaetr 20-30 cm. Citroen caemnan
TUAPONTHEBMATHYECKYIO ITOJBECKY CBOMM KOHBKOM , TIPUMEHUB €€ paHblie Apyrux. OaHako
aHanoruyHyto noasecky Hydrolastic B cBoe BpeMsi ycTaHaBIuBaia Ha CBOM MaJIOJTUTPaKHbIE
aBTomMoOuu anrnuiickas British Leyland Motor Corp. , a dupma Lotus pazpaborana
THIPOTTHEBMATHUKY JUIsl pa3BeAbIBATENIbHOTO TaHKa Scorpion . Y Hac 00€BYyIO MalllMHY JIeCaHTa
(BM/I) ¢ ruaporHeBMaTHYECKOM HE3aBUCUMOM TTOBECKOM BCEeX KaTKOB BhITycKasi ¢ 1968 roma
Bonrorpanckuii TpakTopHblii 3aBo. MamirHa 10KHa Oblila JOKUTHCA Ha OPrOX0, 4TOOBI
Jy4lle NpATaThCS HAa MECTHOCTHU M IIPOLIE 3arpyKaThCs B caMoJieT. Vi3yueHrneM BO3MOKHOCTEN
NPUMEHEHHUS YHUCTO MTHEBMATUUECKOM MOABECKHU B JIETKOBBIX aBTOMOOMIIIX 3aHUMAINCh MHOTHE
¢dbupmel. Harmpumep, B 60-e roast Daimler-Benz ( Mercedes Benz 600 u Lincoln o6opynoBanu
€10 CEpUITHBIE MOJENN. A TIEPBBIM BHEAOPOKHUKOM, OCHAILICHHBIM ITIOJBECKON KOJIEC Ha
BO3JYILIHBIX MENIKAX , 3aMEHUBIINX MIPYyKHUHBL, cTall B 1992 rony Range Rover LSE . bonpmue
U3bICKaHUS B 3TOM obsactu nposenu B 70-e ronbl Volkswagen u Audi coBMeCTHO ¢ KOMIIaHUEN
Fichtel und Sachs .

3aaHAAa MOABECKA AaBTOMOOHJIA

IMoaBecka " /le Jluon''.

3aauss noasecka ne Jlnon nzoopereHHas 0ojiee cTa JeT Ha3al, UCIOIb3YeTCs 10 CUX TOop.
OpuH U3 HETOCTATKOB 3aBUCUMOM MOABECKH BEAYIIMX KoJiec 00JIbIasi HEMoAPECCOpHasl Macca,
OTPHUIIATETHFHO BIMSIONIAS HA TaKWE MTOKa3aTeNd, Kak KoM()OPT aBTOMOOWIISI, €T0 YCTONYUBOCTh
U yIIpaBIsIeMOCThb. B Tex ciydasx, korja no GMHaHCOBBIM UM KOMIIOHOBOYHBIM
COOOpaXKEHUSIM MHXKEHEPBI OTKA3bIBAIOTCS OT HE3aBUCUMOM MOABECKH, BBIPYUYAET CTapast
cucrteMa zie /JInoH . B Hell kapTep riaaBHOM nepeadn 3aKperuisieTcsl Ha MONEPEeYrnHE paMbl WIIH
Ha Ky30B€, a IPUBOJ KOJIEC OCYILECTBIISIETCA MOAYOCsIMU Ha mapHupax. [Ipu atom koneca
COEIMHSIIOTCS M30THYTOM Oanikoii. [TogBecka ocTaeTcst 3aBUCUMOA, OTHAKO 34 CUET KPETICHUS
MACCHMBHOM TJIAaBHOMW Mepeaadyu OTACIBHO OT MOCTa HEMOAPECCOPHAs Macca CYIIECTBEHHO
yMmeHbInaetcsi. Cucok aBTOMOOUIIEH, UCTIONB3YIOMIMX 3aJHUN BEeAYyIIUA MOCT TUMa jae J{uoH ,
JIOCTATOYHO OOIIMPEH, U B HEM HE TOJIBKO TaKHe U3BECTHBIE MOJAENH, 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 Ha3BaHHE MOABECKA MOJy4rIIa o uMeHu rpada Annoepa ae Jnona
Mapku3a jie Banb. B 1883 roay nosisuniocs npeanpusitue De Dion. Bouton. Trepardoux . I'pad
Urpajl B HeM poJib puHaHcucTa, byToH TexHosora u coopirka, a Tpenapay npeacTaBiisi
KOHCTPYKTOpPCKOE O010po B enuHcTBeHHOM Juiie. 20 mapta 1893 roma Obu1 3anmaTeHTOBaH
3amgauii MocT Ae Jlnon . O HemoapeccopHbIX Maccax HU rpad, Hu bytoH, Hu Tpemapay u
MOHSATHS HE UMEJU K CO3/IaHUIO 3TOTO y3Jla UX MOATOJIKHYJIa UHTYULM. J[eJ10 B TOM, 4TO B
MEPBbIX KOHCTPYKIHUSIX TPULIUKIOB U KBaApULIMKIOB De Dion-Buton aBuraTens 3akperuisiics
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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 nHkeHepbl 00bEIMHUIIN JOCTOMHCTBA PA3HBIX CXEM - KOPITYC TJIABHOU
Iepesadyu 3aKpenuin Ha NOAPAMHUKE, KOJIECA, [IOIBEIICHHBIE HA IIATU PhIYarax, IPUBOAST
Ka4arolluecs MOIYyO0CH, a POJIb YIPYTHMX 3JIEMEHTOB UIPAIOT THEBMAaTHYECKUE CTOUKH -
OpUTMHaJIbHAs KOMIUJIALsA!

3aBucumas noaBeECKa.

C camoro 3apoxeHHs] aBTOMOOUIIECTPOEHUS 1O HAILIUX JHEH J10KUIIa 3aBUCUMAs MOJIBECKA.
Ho oHna cTaHOBUTCS UCTOPHE - MOCTBI, AKECTKO CBS3BIBAIOIINE KOJIECA, HBIHE UCTIOIb3YIOT
pa3Be uTO Ha KJIACCUYECKUX BHEJIOPOKHUKAX, TakuX Kak Nissan Patrol, Jeep wiu YA3. Eme
pexe Ha JIETKOBBIX aBTOMOOWIISIX, HanpuMmep, Ha Bonrax u kinaccudeckux JXXurymsx, HO 3TH
MalIuHbI ObUTA pa3paboTaHbl OKOJIO MOJyBEKa Ha3aa. MUHYChl KOHCTPYKIIUU OUYE€BHUIHBI -
MEPEMEILICHHUE OJTHOTO KOoJIeca MEPENACTCS APYTrOMY, CIECICTBUEM YETO SBJISIIOTCS PE30HAHCHBIE
KOJICOaHMS KOJIEC B MOIMEPEYHON TIIOCKOCTU (3D (EKT MMUMMH), YTO BpeIUT U KOMPOPTY, U
yIpaBisieMOCTH. BbIX0O OJIMH - HaJl0 «pa3BA3bIBATH) MIPABYIO U JIEBYIO CTOPOHY.

FH}IpOHHeBMaTI/I‘IeCKaﬂ mojaBecKka.

3aaHss TUAPOITHEBMATUUECKas TTOABECKA aHAJIOTHYHA TIepeIHEN.

IToaBecka " /Iro0one'.

BecbpMa opurnHaiabHas pa3HOBHIHOCTh HE3aBUCHMBIX CXEM - MojBecKa «J[ro0oHe». Prruar
ITOJBECKU OJTHOM CTOPOHOM KPEMUTCS K KOJIECY, a APYrask BXOJAUT B 3aIIOJIHEHHBIA MAcCjIOM
UJIMHP, KOTOPHIH 3a HeoObIYHYI0 (opMy Mpo3Bain "mopoceHkoM". BHyTpu Hero
pacmnoJIoKeHa NpyK1Ha, B YAIIKy KOTOPOU U ynupaercs pbryar. Kcratu, Maciao HE TOJIBKO
CMa3bIBaeT MOAMIUITHUKY pbIYara, HO ¥ CIIYKUT aMOPTU3aTOPHON KUAKOCTHIO. Takum 0Opazom,
«TOPOCEHOK» - OTHOBPEMEHHO YNIPYTMH U aMOPTU3HPYIOLINM 351eMeHT. Ho 04eHb ciiokHyIo B
U3rOTOBJICHUU U pEMOHTE nojBecKy "J{robone" npumensuin aumib B 1930-xrogax npomuioro
BeKa Ha HEKOTOPBIX aMmepukaHckux mojensx, Opel Kadett, a oT Hero no HacineaCcTBY 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. JIBa W3 HUX yJIEpKUBAIOT KOJIECO, a €IIE TPU 3aJal0T
eMy HE0OXOMMOE TTOJIOKEHHE B TOPU3OHTAIBHOM M BEPTUKAJIBHOU IIOCKOCTSIX.
MHoropslyaxHas cXeMa 1o CpaBHEHUIO ¢ 00jiee MPOCTOM HA IBOWHBIX MOMEPEUYHBIX phlUarax -
Oy1aro 1151 KOMIIOHOBKH y3JI0B 1 arperatoB. Kpome Toro, urpast pasmepamu u GopMoit
phIUaroB, MOKHO HAMHOTO TOYHEE 33J1aBaTh TPEOyEeMbIe XapaKTePUCTUKH MOJBECKH. A
OJarosiapsi Tak Ha3bIBAEMOM AIACTOKMHEMATHKE MOABECKA 00J1a/1aeT MOAPYIMBAIOITIM
s dexrom B moBopotax. Tak nenaror, Hanpumep, Popa-dokyc u Mazna-3. Myapenas
apXUTEKTypa, O0JIbIIOE KOJTMYECTBO PHIYArOB U MIAPHUPOB YBEIMUYUBAIOT MACCy KOHCTPYKIIHMH.
3aaHss MHOTOpbIYaXxHas nojasecka @opa-Dokyc OUeHb KOMITAKTHA. A €€ MOAPYIUBAOIIUN
ekt - cepbe3HbIi BKJIA B 0€30MacCHOCTb...

AKTHBHaA MHOTOpbIYaKHasl MOABECKA

Pazpaborana ¢pupmoit Continental. MecTto oHOTO U3 pbryaroB 3aaHei noasecku bMB 3ansn
AIIEKTPOJIBUTATEID C TAT0# (KpacHas cTpenka). [lo komaHnae KoMIbpIoTepa OH HEMHOTO
JI0OBOpAYMBAET KoJieco, (pakTHUeCKu Jenas 3aJHIOI0 OCh ympasisiemoid. [Ipenmonararor, yto
HOBHUHKA (4epe3 napy-TporKYy JIET €€ 00€IIaoT CTABUTh HA CEpUITHbIE aBTOMOOUIIN) OyAeT
COTPYJHUYATH C CUCTEMOM CTaOMIM3alMHU U aKTUBHBIM pyJieM. TpyIHO NpPeACTaBUTh, UTO €I
OyZAeT aBTOMaTU3UPOBAHO B aBTOMOOUIIE. ..

OOBIYHO MpU OIIEHKE MOJABECKHA aBTOMOOMII 00palllatoT BHUMAHUE HAa TaKUE €€
NOTPEOUTEIHCKHE CBOMCTBA KaK KOM(POPTHOCTH, YIIPABISIEMOCTh U YCTOMUYUBOCTD (ISl KOTO-TO
BayKHEe MepBOeE, I KOro-To BTOpoe). bonbmmHCTBY mtoeil adCoII0THO BCE paBHO, KAKOTO
THUIIA MOJ[BECKA CTOUT Ha UX aBTOMOOMIISAIX, CKOJIbKO TaM pblYaroB, U TeM 0oJjiee BCE paBHO 110
KaKoW OCH MPOXOJUT LIEHTP KpeHa Ky30Ba. M 3T0 - mpaBMiIbHO. DTO yJ€]1 HHKEHEPOB - BBIOOP
THUIIa TOABECKHU, TO00p €€ TEOMETPUUECKUX ApAMETPOB U TEXHUUECKUX XapAKTEPUCTHK
oTHeNbHBIX €€ anemMeHToB. [Ipu pazpaboTke, aBBTOMOOMIIb TPOXOAUT OIPOMHOE KOJIUYECTBO
pacy€ToB, ucnbITaHUM U TecToB. [loaTOMY, B pUHIIMIIE, MOIBECKA CTAHAAPTHON MAIIUHBI
UMeEET IpUeMIIEMble TOTPEOUTENBCKUE XapaKTEPUCTUKHU U YIOBIETBOPAET TPEOOBAHUIM
OonpIIMHCTBA IoTpeduTeneil. He cekper, 4to koM(OpT U ynpaBisieMoCTb SIBISIOTCA
CBOMCTBaMH, 3a4aCTYyIO MPSIMO MPOTUBOMOJIOKHBIMH, U 3aBUCST OT KECTKOCTHU MOJIBECKU
(mocrositHHas Tpo0JeMa C HalllUMH 8-MU U 9-MU - XOPOIIIO JIepKaT TOPOTy MOABECKH - KECTKUE
KakK TabypeTKu). YBs3aTh 3TH KauecTBa yAa€Tcs TOJBKO B CIOXKHBIX, aBTOMAaTHYECKU
peryJiMpyeMbIX MoJIBeCKax JOPOruX aBTOMOOWIed. MHOTrHe BOAUTENH, IPEANOYUTAIONINE
AKTUBHBIM CTUJIb BOXKICHUS MIOHUMAIOT, YTO MOJIBECKA CTAaHAAPTHOTO aBTOMOOWUJIS, CPEAHETO
KJ1acca, He MOKET peain3oBaTh Bcex ux amounuii. M Tyt HaunHaercs "6oproa" 3a
YIPABISIEMOCTh. B Mepy CBOMX CPEACTB M CHJI KaXKIbIi UAET CBOMM ITyTEM. B nepByro ouepenb
OOJBIIMHCTBO HAYMHAET C aMOPTU3aTOPOB, 1OJIarasi CTaHIapPTHHIE U3/e/1sl BHHOBHUKAMU BCEX
cBoux Oell, 3aMeHsIsl UX, HapuMep, ra30BbIMU. KTO-TO ycTaHABIMBAET HOMOJIHUTENbHBIE WIIN
Oonee )xkE€cTKUE CTaOUIU3ATOPBI MONEPEYHON YCTOMUMBOCTH, PACTSIKKU MEPEAHUX CTOCK.
HekoTopble MEHSAIOT pE3MHOBBIE BTYJIKM U CallIeHT-0JIOKU B IIOJIBECKE Ha OoJjiee kEcTkue (B
IPOCTOHAPOJIBE - COPTUBHBIE). EcTecTBEHHO, HE 3a0bIBasi O MPYKUHAX, UX MOAOUPAIOT,
IIOApPE3aroT U T.J. BCE 3TO MIPUHOCUT CBOU IUIOJBI. B KaK10M KOHKPETHOM CIlIy4ae CBOMU.
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KoneuHo 310 BcE paboTaet, ¢ 3TUM TpyAHO criopuTh. Ho BOT coueTaHue TeX WM UHBIX
3JIEMEHTOB MPUBOAUT UHOT/A K "(aTanbHbIM" pe3ylbTaTaMm.

[Tpu BcEM 3TOM MHOTHE 0 KOHIIA HE TIOHUMAIOT "9TO TBOPAT". MHOTHE aBTOMOOUITUCTHI
CTaBAT npocTaBku Ha nepeanue (yousas LIPYCei) 1 Ha 3a1HUE CTOMKHU, BCIEACTBUE YETO
OBIBAaCT HEBO3MOYXHO BBICTABUTH YIJIbl YCTAHOBKH KoJjieC (0COOEHHO MPOI0IbHBIN HAKJIOH -
Caster). Hanmpumep, He BCe 3HAIOT, YTO MOXKHO TTOHU3UTh aBTOMOOMIIb, M IIPAKTUYECKH HE
MOTEPATH SHEPrOEMKOCTD IMOJIBECKH, TIPU MIPUEMIIEMON €€ )KECTKOCTHU. 371€Ch HAaM MOTYT
MIOMOYb MPY>KUHBI C TPOTPECCUBHOMN XapaKTEPUCTUKOM (pa3HbIM I1aroM BUTKOB). [Ipu sTom
BKHO IMOMHHTH YTO HAUBAKHEHIITUM IMapaMeTPOM IPH BHIOOPE MPYKUH SBIISICTCS COUCTaHUE
YTJIOBBIX KECTKOCTEH MepeTHeN U 3aiHel MOBECOK. BONMBIIMHCTBO CTaHIapTHBIX MAIIINH, C
1eTbI0 0€30MaCHOCTH, HACTPOEHBI HA HEAOCTATOUHYIO YIIPaBIsSIeMOCTh. MeanbHOl cunuTaercs
HEWTpasbHas YIPaBIIEMOCTh, HO €€ HEJOCTATOK 3aKII0YAETCsl B TOM, UTO MalllMHA UAyIIasl Ha
npeziesie CIEMHBIX CBOMCTB MOKPHIIIEK MOKET MPETOIHECTH J1a’K€ OMBITHOMY BOJIUTEIIIO
HEMPUATHBIA CIOPIPU3 B BUJE HEOXKUIAHHOTO CPhIBA MEPEHUX WM 3aAHUX KoJi€c. [pyrumu
CJIOBaMHU OTCYTCTBYET OJHO3HAYHOCTb B YIIPABIISIEMOCTH.

IIpakTnuyeckoe 3ansaTue Ne 7
Tema: Oco0eHHOCTH KOHCTPYKIMA COBPEMEHHBIX MOABECOK

I.[e.m; 3aHATHA: HpaKTI/ILICCKOC O03HAKOMJICHHE COCOOECHHOCTBIO KOHCTPYKIHNH 3az[Heﬁ
MHOFOpBI‘RDKHOﬁ IIOABCCKH aBTOMOOMJIS

OOlecneyenne 3aHATHSA: TJIAKAThI, KAPTOTPAMMBbI, TaOJIUIIbI, JEHCTBYIOIIEE TEXHOJIOTUYECKOE
000pyoBaHUE.

MHoOropbIyakHas MoJABeCcKa

IIepBBIM CepHIHBIM aBTOMOOMJIEM, HA KOTOPOM YCTaHOBHJIH ITOJIBECKY HOBOT'O THIIA,

ob11 Jaguar E-type 1961 roaa Beinmycka. Co BpeMEHEM €€ C YCIEXOM CTaJd NPUMEHATDL U Ha
IepeIHEH OCHM aBTOMOOMIEH, KaK, HAIIpHMeEP, Ha HEKOTOPBIX MoJjiensax Audi. Ilpumenenne
MHOTOPBIYaKHOM MOABECKH IIPUIACT aBTOMOOHMIIO M3YMUTEIBHYIO INIABHOCTH JIBMIKCHMS,

B naHHON KOHCTPYKIIMU KPEIJIEHUE CTYNUIL KOJIEC OCYIIECTBIIIETCS MPH MOMOIIM YETHIPEX

pPBIYAroB, YTO MO3BOJIAET PETYJIUPOBKY B MIPOAOJIBHOM U MOMEPEYHOMN MIIIOCKOCTSX.

KoHcTpyKIusi MHOTOPBIYaXXHOM MOJIBECKU COCTOUT U3 CICAYIOIINUX 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 oOecreuynBaceT ce
MOMEPEUYHOC ITOJIOKCHUC. MH020pbl'{a9fCHa}Z 3a0H515 nodeecm, Konopyr ycmarasjiuearom Ha
COBPEMEHRHbIX a6m0M06uJZ}ZX, cocmoum U3 mpex ujiu nAaAmu nonepeYHblx povliacoes.

Kax pabomaem muocopwiuasicuas 3a0mnss noosecka?

CranmapTHas KOMILUICKTAIHS BKIIOYACT B ceOsl BEpXHUH, EPEIHUN HIKHUIN M 3aTHUH HIKHUAN
poruard. Ilepenady nepeqHux MonepevyHbIX YCHINN OCYIIECTBIISET BEPXHUI phluar, OH JKe
CIIY’KHT JUISL COEAMHEHHS KOJIECHOM OMOPHI C MOoApaMHUKOM. Ha 3aqHuii HyKHHM phryar
MIPUXOJIUTCS 3HAYMTEIbHAS YacTh Beca Ky30Ba aBTOMOOWIIS, TIepeIalonasics Yepe3 NpyKuHY.

[IpononbHBIN phIYar yaepKUBAET KoJieca B HAPABICHUHU MTPOAOJIbHON OCH, KPETJICHUE

K Ky30BY OCYILIECTBIISETCS MPU MOMOIIU ONOpbI. [IpOTHBOIIONOXKHBIN Kpall pbryara
COEIMHSIETCS ¢ OMOpOil cTynuubl. Ha 3TOM 351eMeHTe pacnoiaratoTcsi HOAIUITHUKY U KPETeKU
KOJIeC.

AMOPTH3aTOPBI U NPY>KUHBI B OOJIBIIMHCTBE CIYyYaeB YCTAHABIMBAIOTCS Pa3JIEIbHO.

74



MHoropbslyaxHas MoJBeCKa yCTaHABIMBAETCA Ha aBTOMOOWIIM C 3aJIHE- U MEePETHETPUBOTHON
KOMIIOHOBKOH. VMeeT OoJiee CI0KHOE YCTPOMCTBO, IMOATOMY HMCHOJIB3YEeTCS Ha aBTOMOOWMIISIX
JOpororo kiacca. Bnepsbie MHOropbluakHas mojaBecka Oblta ycraHoBsieHa Ha "Sryap E-Type"
B Hayasie 60-X rozos.

Co BpeMeHEM OHa MOJCPHHM3UPOBAIACH M CEWYaC aKTHMBHO HCITOJIB3YETCS Ha aBTOMOOMIISX
«Mepcenecy», «bBMB», «Ayanm» u MHOTUX JOpYrux. YCTpOHCTBO B ueM 0COOEHHOCTH JaHHOM
KOHCTpYKUMU? MHOropelyakHas IOJIBECKA IPEIIOJAaracT HajJu4Me CIEAYIOIIUX 3JIEMEHTOB:
[Togpamuuka. ITonepeyHbIX W MPOMOJBHBIX pblYaroB. ONOpbl CTyNHIBL. AMOPTH3aTOPOB U
npyxkuH. Kak 3710 Bce 3akpemieHo? KpermieHue CTynuibsl K KOJECY OCYIIECTBIISIETCS
IIOCPEACTBOM YETBIPEX pbIYAroB. IJTO TMO3BOJSET KOJIECY aBTOMOOWIIS OeCHpensTCTBEHHO
JBUTATBHCS B ITONIEPEYHOM U MPOAOIBHOM IIIOCKOCTH.

HecymmMm s1eMeHTOM B KOHCTPYKIIMM JaHHOW IMOJBECKH SBJISIETCS moApamMHUK. K Hemy
KPENUTCS MIONEPEUHBIN phlYaryepes CreualbHble BTYJIKH C METAIUNIMYECKUM OCHOBaHUEM. [is
CHWKEHUsI BHOpainui, B HUX HCHOJb3yeTca pe3uHa. [lomepeuHble pblYaru COETUHSIOTCS C
OIOpoOM CTymUUbl. Tak OCYLIECTBISAETCS IPABUWIBHOE IOJIOKEHUE KOJEC B IONEPEYHOU
IJIOCKOCTH. 3a4acTyl0 MHOTOpPBIYa)XKHAsI HE3aBUCUMAs 3a/IHsIS TIOJIBECKA BKIIIOYAET B ce0sl TpH
nornepeunslx peryara: Hwxaun 3agauit. [lepennuii. Bepxuuit. IlocienHuil ocymiecTBisieT
repenady yCuiMi U COEAUHSAET NMOAPAMHHK C KOPIIyCOM OmoOpbl koseca. HuxHui nepenHui
pbhlYar MOJABECKM OTBEUYAET 33 CXOXKJCHHE. 3aJHUI 3JEMEHT BOCIPUHUMAET YCUJIUS, KOTOPbIE
nepeatoTCs OT Ky30Ba MPU IBUKEHUN aBTOMOOUJIS.

Benenue koneca B NpPOJOJIBHOM IMOJIOKEHHWU OCYILECTBISETCS Onaronapsi MpoJ0JIbHOMY
pbruary. OH KpenuTcsi K Ky30BY MalIUHBI NMPU NOMOIIHM Oonopbl. C Ipyrod CTOPOHBI 3JIEMEHT
COeNMHSIETCS CO cTynullei. B merkoBom aBTroMoOMIIe UMEETCs YEThIpE MPOJIOJIbHBIX pblyara —
0 OJJHOMY Ha Kaxaoe koseco. Cama cTynuyHasi onopa siBjisieT coOoil OCHOBaHHUE Ui KoJieca
nommunuuka. [locnennuii kpernutest npu nomoiu 6onta. Keraru, ecam He cobmoctu ero
MOMEHT 3aTsKKH, MOYKHO BBIBECTHM W3 CTpOs HNOAMMNHUK. [Ipu mpousBeaeHWM pPEMOHTA,
cienyeT OCTaBUTh HeOoJblIoN ModT B crynuie. MHavye y Bac pacchimiiercs MOAIIMITHUK.
Takxe MHOTOpBIYAXHAs TIEPENIHss TMOJIBECKAa HMMEET B CBOEH KOHCTPYKIIMM BHUHTOBYIO
npyxuHy. OHa onupaercss Ha HIWKHUW 33JHUN MONEPEYHBIN phlyar U BOCIIPUHUMAET OT HETO
yewus. OTAENbHO OT NPYXHUHBI pazMemaercs amoptuzatop. OObIYHO OH COEIUHSAETCS C
OIIOPOU CTYIUILIBI.

Cmabunuzamop. MHOTrOpblYaXXHas 3a/HAA MOJBECKA, B OTJIMYME OT IOJIy3aBUCHMOM Oaiku,
UMEeT B CBOEM KOHCTPYKIMU CTaOMIM3aTop momnepeyHo ycrtoiunBoctu. CamMo Ha3BaHUE
FOBOPUT 3a MpEeAHAa3HAYCHHUE dJeMeHTa. /[aHHasg neranp CHUXKAET KPEHbI HPU IIPOXOKICHUU
IIOBOPOTOB HAa CKOPOCTH. Takke Ha 3TOT IapaMeTp BIMAET KECTKOCTb aMOPTU3AaTOpPOB U
npyxkuH. Hanuuue craOunmzatopa 3HAYUTENBHO CHMXKAET PUCK 3aHOCA MPHU MPOXOKICHUU
NOBOPOTA, TaK Kak 00ecreynBaeT OeCHpepbIBHBIA KOHTAKT KOJIEC C JOPOKHBIM IOKPBITHEM.
DNEeMEeHT SIBJISIET COO00 HEKYI0 METAJTMYECKYIO IITaHTy. BBIMISAIUT OH Tak, Kak Ha OTO HIKE.
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Crabunmn3atop nornepeyHon yCTOMYMBOCTH YCTAHABIMBAETCS HA NOJAPAMHUKE MHOTOPBIYaXKHOU
MOJIBECKU M KPEMUTCS IPH MOMOIIM PEe3UHOBBIX onop. biaronapsi Taram mranra cBS3bIBaeTCS
C OIMOPOM CTYIHUIIBI.

Kaxue umeem muocopviuasicuas noosecka nitocvl u MUHycol?

Ipeumywecmea MHOTOPBIYaKHOM MOJABECKH SIBJISIIOTCS HA MOPSIIOK BBIIIE, 3TO KOMQOPT.

B KOHCTpyKIIMM UCIIOJIB3YETCSl HECKOJIBKO phIYaroB. Bce OHM KpensaTcs: Ha MOAPAMHHUKAX YeEPE3
caiienTOsI0KU. brnaronapst aToMy, Ipu MPOXOXKACHUU SIMBI TIOJIBECKA OTJIMYHO CIJIATHIBAET BCE
HepoBHOCTU. KcTaTu, paboTaeT ppluar TOJIbKO TOTO KOJIeca, KOTOPOE MOMNalo B sIMY.

Ecnu ke 310 6anka, Bce ycunusi OyayT NepeiaBaTbCs Ha COCEHIO cTynuiy. B mamune, rae
UCIOJIb30BaHa MHOTOPBIYAXKHAsI OJBECKA, HE UYBCTBYETCS M3JIMIIHUX IIyMOB U BUOpaluii npu
IPOXOXJACHUHU HEpPOBHOCTEN noporu. Takke MAaHHBIA aBTOMOOWIb Oojiee O€30IMaCHBIM.
OOBsACHSAETCS 3TO HCIIOJIB30BAHUEM CTaOWIM3aTopa momepeyHou ycroitunBoctu. [lo cBoemy
BECy pblUuard HaMHOTO Jierye, 4yem Oajka. JTO CHIDKAET CHApsHKEHHYIO TOJPECCOPHYIO Maccy
aBTomoOmisi. Takum oOpa3oMm, MHOTOpbIYaXHas moaBecka — 3T0: Komdoprt. OtcyrcTBHE
CUJIBHBIX YJApOB Ha Ky30B. YBEIMYEHHOE CIEIUIEHHE KOJEC C JIOpOorod. Bo3MOXHOCTH
MOINIEPEYHON U MPOAOJIbHOM perynnpoBkd. Henocratku Eciin nmogHnmaercss BOIpOC O TOM, 4TO
Jay4uie - Oanka WM MHOTOpBbIYaXKHAs TOJIBECKA, - CTOMT PACCMOTPETh MHHYCHI MOCIEIHEN.
Camblii  6onbwion HeOOCmamox — 3TO CIOXHOCTb KOHCTpYKIuu. OTcroia AOpOroBU3HA
oOcCIyXMBaHUSI W HejaeleBas IeHa camMoro aBToMoOuis. CTOMMOCTh MHOTOPBIYAKHON
IOJIBECKH B 2-3 pasa BblIllie, 4eM OOBIUHON Moity3aBUcUMOM Oanku. Cnenyromee — pecype. Tak
KaK B KOHCTPYKIMH MCIIOJNb3YETCS MHOTO IIAPHUPOB, PbIYaroB M CTAMJIEHTOJOKOB, BCE OHU
pPaHO WM TO3JHO BBIXOAAT M3 CTposi. Cpok CiayxObl AeTaneil MHOIOpPhIYAXHOM IOJBECKU
cocraBimsier 100 Teicsiu kuiaomerpoB. UTo Kkacaercst Oaiku, OHa NPAKTHUYECKH BEYHAS.
KoHCTpyKlMsi Ha MOpSAOK HaJeKHEe U HE TpeOyeT IOpOroCTOSIIEro OOCTyKUBAHUS.
MaxkcuMyMm uTo TpeOyeTcs 3aMEHUTh — 3TO aMOpTU3aToOpbl. OHU «XOJAAT» MO HAIIUM JOpOoram
0K0i0 80 ThICAY KHJIOMETPOB. MHOTOPBIYAKHOW MOABECKE NPU €3/1€ MO HEPOBHOCTAM
TpeOyeTcst Oonblliee BHUMaHnue. Eciau ManmHa Hayana u3JaBaTh CTYKH B MEpeAHEN WK 3aHEN
YacTH, CTOUT OCMOTPETh COCTOSIHUE PbIYaroB M CTailsieHTONoKoB. Ilpu Hamuumu moPTOB U
CBOOOJTHOTO XOJ1a UX CJIEIYET 3aMEHHTD.

Cmoumocms HOBBIX pblyaroB Ha «Mepcenec» B 124-m ky3oBe coctaBuser 120 mommapos Ha
0oJHO Kozeco. HecMoTpst Ha OOJBIION BO3pacT MU HU3KYH0 CTOMMOCTh aBTOMOOWJIS, 3aI4acTH
JUIsL HEro He cranu Jjemeniie. To ke camoe KacaeTcs M JPYyrux MalluH, Ha KOTOPBIX
UCIIOJIb3YeTCsl TaHHBIM TUI mojBecku. IIpu 3ameHe callIeHTONIOKOB HYKEH MOABEMHUK WITU
cMoTpoBast siMa. OOBIYHO TakMe MAaIUMHBI PEMOHTHPYIOTCSI B CEPBUCHBIX IIEHTpax. A 3TO
JIOTIOJIHUTENbHBIE PACXO0Jbl. MXKHO JHM BBIABUTH Mpobiemy camomy? Eciau mnpu aBuxeHUu
aBTOMOOWJISI Bbl 3aMETHJIM XapaKTEpHBIE CTYKHU, BO3MOXKHO, TPEOYETCSi PEMOHT IOABECKHU.
UToOb!I BBISICHUTH TOUHYIO IIPUUKHY, HY’KHa CMOTpOBas sIMa UM dcTakaaa. Eciau aTo nepeansis
NIOJIBECKA, OCMAaTPUBAEM COCTOSIHME LIapHHpA PaBHBIX YIJOBBIX cKkopocteil. Ha HeM mmeetcs
NbUIbHUK. ECIM OH TpecHyl, HyKHa cpoudHas 3aMeHa. MHadye Bcs rpsi3b momageT BHYTPb H
npuaercs nokynarb HoBblld [IIPYC B cOope. [IpoBepsTe modT B pyneBbix Tarax. OcMoTpute
aMopTU3aTophl. ECm Ha HUX MMEIOTCS MOTEKH, CKOPEE BCETO, 3BYK UAET UMEHHO OT HUX. JTO
3HAUUT, YTO KJAMaH BHYTPU aMoOpTHU3aTOpa MNPOOUT W IITOK JABUTAETCS MPOU3BOJIBHO.
CaiineHTOJIOKH phIYaroB U CTa0UIIM3aTOpa MOMEPEYHON YCTOMUMBOCTH TOXKE HE JIOJKHBI UMETh
O TOB.

Ocmomp 3a0Hell nodsecku CIEAyeT HayaThb C aMOpTU3aTOpoB. Jlanee mpoBepseM pPE3HMHOBBIE
YIUIOTHUTEAUW M TArH. YacTo 3JI€MEHTHl MOBPEXAAIOTCS B paliOHE CONPUKOCHOBEHHMS C
BBIXJIONTHOM TpyOo#. Y aenute 3ToMy MecTy ocoboe BHUMaHue. Eciu riaymmmTens ObeT 0 Ky30B,
€CTh XapaKTEepHBIEC CJIENbl YAapOB, CTOMT 3aMEHUTh €ro MOAYUIKY. B OGonpIIMHCTBE ciydaem
npobiieMa ucdezaer. OCMOTpPEB COCTOSHUE TOJBECKU, MOJBEIUTE WTOT, KaKHE 3JIEMEHTHI
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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 HeJOCTaTKOB. Ho rimaBHOe ee mpeumyinecTBo — 3T0 KOMQOPT.
To, Kak ener 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 YJIEKTPOYCHIUTETIEM

Olecnevyenne 3aHATHS: [JIAKAThl, KAPTOIPAMMBI, TAOJIHIIbI, ICHUCTBYIONIEE TEXHOJIOTHYECKOE
o0opyoBaHUe.

['1aBHBIM  IPEUMYLIECTBOM  3JIEKTPUYECKOTO IPUBOJIA pYJIEBOTO YIIPaBIICHU
OTHOCUTENBHO THUAPOYCUIIUTENSA SBISAETCS OTCYTCTBME THIPABIMKM, a 3HA4AT Hacoca
TUAPOLWIIMHAPA, NUIAHTOB. OTO IO3BOJISIET YMEHBIIUTH MACCy YCHUJIMTENSA PYJIEBOTO
YIPABJICHHS U 00bEM 3aHUMAEMBbII YIIPABJIECHUEM B MTOJAKAITOTHOM MPOCTPAHCTBE.

N3BecTHO, uTO psif (hakTOPOB NPUBOAUT K YBOJY aBTOMOOUJISL OT MPSMOJIUHEUHOTO JBUKEHUSI,
HaIlpUMEp pa3HOE JaBJICHUE BO3yXa B IIMHAX, pa3Hasl CTENEHb M3HOCA MPOTEKTOPA, OOKOBOM
BETEP, INONEPEUYHbIA YKJIOH J0poru. IIpuMeHeHne 3JIEeKTPOMEXAHUYECKOTO YCHIIMTENS
MO3BOJIIET aKTUBHO MOAACPKUBATh BO3BPAT YIPABISIEMBIX KOJEC B CPEAHEE IMOJOXKEHUE. JTa
GyHKIIUS HAa3bIBAE€TCS «aKTUBHOM CaMOYCTaHOBKOW» KoJjiec. biaronaps ee n1eicTBUIO BOAUTEINb
Jy4lie YyBCTBYET CpEIHEE IIOJIOKEHHE pYJEBOTO YIPaBIEHUS, OHA OOJIer4aeT TaKkKe
BOK/ICHHE aBTOMOOWIISI T10 TIPSIMOM MPHU BO3/ICHCTBUH HA HETO PA3IMYHBIX BHEITHUX CHIL

Ecnu npu aBM>XKeHUM MO IPsIMOM Ha aBTOMOOMIIb AEHCTBYET OOKOBOM BETEp WJIM MONEPEYHOE
YCWIHE, BBI3BIBAEMOE YKIOHOM JOPOXKHOTO IIOJIOTHA, YCWJIHATEIb CO3LACT IOCTOSHHBIN
NOJJIEP)KUBAIOIIMNA MOMEHT, KOTOPBIM OCBOOOXAAET BOJUTENSI OT HEOOXOAMMOCTU CO3AaBaTh
pPEaKTUBHBIEC YCWINS HA PYJIEBOM KOJIECE.

OO01iee pacrnoyioKEHHE arperaToB PyJIEBOrO YMPABICHUS C JIEKTPOYCUIIUTEIEM HAa IPUMEpE
aBToMoOuist Opel Corsa mokazaHo Ha pUCYHKE:

77



Puc. OO6miee pacmosio)keHHE arperatoB pyJIeBOrO YIPABICHUS C AJIEKTPOYCHUIUTEIIEM:
1 — 2JIEKTPOYCHIINTEND; 2 — KapJAaHHBIN BaJl pyJIEBOTO yNpaBlieHUs; 3 — peiika npuBoja
PYJIEBOTO yIIPaBIEHUS

DNEKTPOYCHIIUTENb MOXKET IIPUBOJNUTH BaJl PYJIEBOTO YIPAaBJICHUS HA 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 — ckomap3smas mydra; 5 —
MOTEHIUOMETP; 6 — KOXKYX; 7 — pyJIEBOM Ball; 8 — pa3beM JIaTYNKa MOMEHTA HA PYJIEBOM Baiy ;
9 — pa3zbeM NUTaHUs JIEKTPOBUTATENS

Pa3pe3 anekTpoycunuTens pysiieBOro YIpaBieHUS C MPUBOJOM pPYJIEBOrO YIPaBJICHHUS Ha
pyJIeBOM KOJIOHKE TTOKa3aH Ha PUCYHKE:
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Puc. Paspes 3JIEKTPOYCUIINTENA pPyJIEBOIO YIIPaBJICHUS:
1 — Tpexda3Hblil CHHXpOHHBIN 3JIEKTPOIBUTATEND; 2 — SIKOPb; 3 — 0OMOTKa cTaTopa; 4 — 1aT4uK
MOJIOKEHHUS SIKOPS; 5 — UEPBSIYHOE KOJIECO; 6 — pyJIeBOM Ball; 7 — UepBSIK

DNEeKTPOYCUIIUTENh Yepe3 YEpPBSUHYIO Mepe/lady CBs3aH C BaJlOM PYJEBOro ympasieHus. B
3aBUCUMOCTH OT TOJISIPHOCTH HAMPSDKCHUS! MUTAHMS DJICKTPOJIBUTATENIb BpAIlaeTCs B Ty WU
MHYIO CTOPOHY, MOMOTasi BOAUTENO MOBOPAYMBATH Kojeca. KpyTsAiuii MOMEHT BEIMYMHON
CUJIBI TOKa, OTpeesieMoi OJIOKOM YIpPaBJICHUS JICHUCTBYIOIIUM COTJIACHO 3aJI0KEHHOUM B HEro
porpaMMe U CUTHAJIaM, MOCTYIAIOIIUM OT COOTBETCTBYIOIIUX JATYMKOB.

Ban snexkrponsuraress, mpu nojade Ha JBUIaTellb HANPSHKEHUS TOMOTAET MOBOPAYMBATh Bajl
IIPUBOJA PYJIEBOIO KOJIECA YEPE3 YEPBSAK U YEPBAYHOE Kosieco. st moanepkanus MOCTOSHHOU
00paTHOM CBSI3U C AOPOrOil BXOAHOW M BBIXOJHOM BaJlbl AJIEKTPOYCHIIMTENS COETMHEHBI APYT C
ApyroM uepe3 TOpCcHOH. IIpwiokeHune ycwins K pyJIeBOMY YIIPABICHUIO KaK CO CTOPOHBI
BOJUTENS, TAK U CO CTOPOHBI JOPOTH MPUBOJIUT K 3aKPYUYMBAHUIO TOPCHOHA 10 3-X IPaayCcoB U
VU3MEHEHUIO B3aMMHON OPHEHTALIMHA BXOJHOTO ¥ BBIXOJHOTO BAJIOB. DTO CIYKUT CUTHAJIOM IS
BKJIFOUEHUS B pabOTy 3JIeKTpoycumiuTens. B 3aBucMMOCTH OT yriia mOBOpOTa pyJEBOTO KoJjieca
U CKOPOCTH aBTOMOOMWJISI AJIEKTPOJIBUraTellb MOAKPYYMBAET BBHIXOJHOW Bajl, CHMKAasl yCHUJIUE.
PaGoraer snekTponaBurartenr M Npd OOpaTHOM XOJie, OH IOMOTaeT BO3BpalllaTh KoJeca
aBTOMOOWJII U PYJIEBOE KOJIECO B IMEPBOHAYAIBbHOE MOJIOKeHHE. TOPCHOH MpH MOBOPOTaX
BCET/la OCTACTCS HEMHOI'O CKPYYEHHBIM, TapaHTUPYS TEM CaMbIM Ha pyJe TO YCWIHE, KOTOpOe
HEO0OXOAMMO BOJUTEIIO, YTOOBI YyBCTBOBATH 10POTY.

O,Z[I/IH N3 JaTYMKOB HAXOAWTCA Ha TOPCHOHEC, COCIUHAIONICM IIOJOBUHKH Pa3pE3aHHOIO
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pyJieBOro Bajia, U CIAEAUT 3a ero 3akpyuuBanuemM. C pocToM ycwiMs Ha pyJie CUJIbHEe
3aKpYyYMBAETCSI TOPCHOH — OOJBIIMHA TOK MJET Ha DJIEKTPOMOTOP YCHIMTENA, 4YTO
COOTBETCTBEHHOYBEJIMYMBAET MTOMOILb BOJUTEINIO.

Bropo#i natumk cieauT 3a CKOpOCThIO aBTOMOOWIs. UeM oHa MeHbIe, TeM 3¢ ¢eKTUBHEE
MIOMOII[b B IOBOPOTE PYJIEBOTO YIpaBIEHUS U HA00OPOT, a mocae 75 KM/4 yCHIMTEIh BOOOIIE
BBIKJTFOYACTCS YTOOBI HE CO3/aBaTh JIOTIOJIHUTEILHOTO CONPOTHBIICHHUSI, PEAYKTOP U AJIEKTPO-
MOTOD Pa3beANHSIIOTCA.

TpeTuii JaT4YMK KOHTPOJHMPYET YACTOTy BpAIICHHUS KOJEHYATOrO Baja JBUTATENS U CIEAMT,
YTOOBI YCUJIUTENh paboTaja TOJIBKO OJHOBPEMEHHO C HMM. OJTO JEJIaeTcsl B LEISIX SKOHOMUU
AIIEKTPOIHEPTUH, TOTOMY UTO JIEKTPOYCHIIUTEIb MOXKET MOTPeOsATh 10 105 A.

[IpousBoauTenb aBTOMOOWIEH AyIu TpEnjaratoT CUCTEMY PEEYHOTO SJIEKTPOYCHIIUTENS C
JBYMSI IIIECTEPHSIMH.

Puc. Cxema pPEEYHOro AIEKTPOYCHUIIUTENS Cc JIBYMsI IECTEPHSIMU:
1 — matyMk MOMEHTa Ha pYJIEBOM Kojiece; 2 — DJJICKTPOHHBIM OJOK ympaBieHus; 3 —
AIEKTPOABUTATENb YCUIIUTENS; 4 — IIECTEPHS YCUIIMTENS; 5 — peliKa; 6 — JaT4uK yria MoBopoTa
pYyJEBOro Kosieca; 7 — TOPCHOH Bajla PYyJIEBOIO YIPABJIECHHS; 8§ — MIECTEPHS PYJIEBOTO
MEXaHHU3Ma

Yeunurenp JOEWCTBYET HAa PEUWKY pYJIEBOrO MEXaHW3Ma Yepe3 UIECTEPHI0 3, KOoTopas
YCTAHOBJICHA MApaJUIENBHO C OCHOBHOW IIE€CTEpHEN pyneBoro mexanuszma 2. Illectepns
YCUIIUTEINS 3 MPUBOAUTCS OT 3iekTpoasurarens 4. [lepenaBaemplil Ha MECTEPHIO 2 PYJIEBOTO
MEXaHU3Ma KpPYTALIMA MOMEHT M3MEpsieTCs JaTYMKOM MOMEHTa |. BenumuwmHa pa3BuBaeMoro
YCUJIUTEJIEM KpPYTSIIEr0 MOMEHTa yCTaHABIMBAETCS AJIEKTPOHHBIM OJIOKOM YTIpaBieHHS S5 B
3aBHCHUMOCTH OT MOMEHTA Ha PYJIEBOM KOJIieCe, CKOPOCTH aBTOMOOMIIA, yTIiia MOBOPOTa KOJIEC,
CKOpPOCTH ITIOBOPOTA PYJIEBOTO BAJIA U APYTUX BBOJAMMBIX B HETO JAHHBIX.
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DJEeKTpOJIBUTATENb U PEAYKTOP pa3MeIleHbl B 00IIeM allOMHHHEBOM Kopryce 2. Ha Konie
Bajia JIBUTaTelsl Hape3aH YepBsK 3.

Puc. Yeppsaunas nepeaaya MIPUBOJIA IECTEPHU YCHJIUTEIIS:
1 — anexTpoaBUTraTesb; 2 — KOpIyc; 3 — uepBsK; 4 — BaJ NpUBoOJa; 5 — nemndep

UYepBsiuHasi miepemada CIYy)KHT IS TPHUBOJA IIECTEPHH YCWIHTENIA. MEXITy YepBSIYHBIM
KOJIECOM U IMIeCTepHEe ycTaHOBIEH Aemmdep S5, KOTOPBIA HCKIIOYaeT Pe3KOoe HapacTaHHe
yCuIusl Ha peilike npu BkiatoueHun ycunurtens. [lomokeHue (yroia mnoBopoTa) poTopa
ANEKTPOABHUTATEINSI OTIPEACIISETCS C MOMOIIBIO0 TaTYMKa MOBOPOTA 6. DTOT JATYUK PACIIONOKEH
MO/ BO3BPATHBIM M CKOJIB3SIIIIMM KOJIBIIAMH TOAYIITKHA Oe3omacHOCTH. OH yCTaHOBIICH Ha
pYJIEBOM KOJIOHKE MEXIY TOAPYJICBBIMH TEPCKITIOYATEIIIMA M PYJIEBBIM KojecoM. JlaTdmk
TE€HEPUPYET CUTHAJ, COOTBETCTBYIOIIUHN YIiTy MOBOPOTA PYJEBOTO KOJeca.

OCHOBHBIMHM JETAJSIMU JaT4YMKa yria MOBOPOTa PYJIEBOrO KOJIECA SIBISAIOTCS KOAMPYHOLIUI
TUCK € JBYMsI KOJIbLIaMU U (DOTO3JEKTPUUECKUE TMaphl, KaKaash U3 KOTOPBIX COJEPXKUT
UCTOYHUK cBeTa M (oro3nemeHT. Ha koaupyromeM Iucke NpeIyCMOTPEHbI JBa KOJbla:
BHEIIHEE KOJbLO 1 € MIeCThi0 (POTOIIEKTPUUECKUMHU TMapamMH, KOTOPOE€ CIYXKHUT ISt
onpenenaeHus: a0COMIOTHBIX 3HAYEHUH yrila MOBOPOTa PYJIEBOTO KOJieca, U BHYTPEHHEE KOJIBLIO
2 — ans ompeneNeHHs MPUpAIICHUNA 3Toro yria. KoJblo mpupameHuil pas3aesieHo Ha S
cerMeHToB 1o 72°. OHO KCIHOJIB3YeTCs] B COYETAaHUHM C OJHOM (POoTOANEeKTpUueckoil mapoii. B
npenenax KakJIoro 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 — BHeIIHEe KOJbII0 aOCOJIOTHBIX 3HAUYECHHM; 2 — BHYTPEHHEE KOJBIIO TMpHUpAIICHU; 3 —
(dhoTolraeKTpUYECKas mapa.

JlaTuuk yria moBopoTa pyJIEBOrO KoJieca IO3BOJIIET OTCUMTHIBATH €ro B mpeaenax no 1044°.
Orcyer yriia NmMpou3BOAUTCS IyTEM CYMMHUPOBaHMsS 4dMcia rpaxycoB. IIpu mepexone uepes
METKY, COOTBETCTBYIOIIYHO 360°, HaTYMK pETUCTPUPYET 3aBEPIICHUE ITOBOPOTA 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 Basl; 2 — MarHUTHOE KOJbLO; 3 — YYBCTBUTEJbHBIA 3JIEMEHT 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 O00pa3oM C HUXKHEH 4yacThio TopcuoHa. CUTHA CHUMAETCS C JaTydKa 4yepe3
BUTOM KaOenb 5. TOPCHOH 3aKpyyMBAETCS TOUHO B COOTBETCTBUU C YCHIIUSAMH, MTPUIIaraeMbIMU
K pyJeBoMmy Baiy. IIpyu 3TOM MarHuTHOE KOJBIO 2 MEPEMENIAETCI OTHOCUTEIBHO
YYyBCTBUTEJIBHOTO 3JIeMEHTa 3 jaruuka. B pesynbrare AeHCTBUST MarHUTOPE3UCTUBHOTO
ahdexrta U3MEHSETCS COMPOTUBICHUE YYBCTBUTEIBHOTO DJIEMEHTA, BEIWYMHA KOTOPOTO
onpenensieTcss 0JIOKOM yIpaBIICHHUS.

Ecnu cucremoil ympaBineHuss oOHapyxeH AedeKT [aTyuka, OHA MPOU3BOAMUT «MSITKOE»
OTKJII0YeHUE ycunurens. [Ipu 3ToM ycuinuTens He OTKITI0YAETCs MMOTHOCTBIO, a IEPEBOUTCS Ha
PEXUM YIpaBIEHUS N0 PE3EPBHOMY CHUTHANy, KOTOPbIA oOpa3yeTrcsi B OJIOKE yHpaBIICHUS U3
CUTHAJIOB yTJjia IOBOPOTA PYJIEBOrO BaJla M YACTOTHI BPALLEHUS POTOPA JBUTATENs YCUITUTEIS.
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IIpakTH4yeckoe 3ansitue Ne 9
Tema: Oco0eHHOCTH KOHCTPYKUMH PYJI€BOr0 yIIpaBJIeHMsI

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

OO6ecneyeHnne 3aHATHS: TUIAKATHI, KAPTOTPAMMBI, TAOJIHITHI, JEHCTBYIOIIEE TEXHOIOTHIECKOE
00opyoBaHUe.

CucreMbl AKTHBHOI'O PYJI€BOr0 YNIPABJIECHUS

[ToueMy BOOOIII€ BO3HUKIIA TOTPEOHOCTh B U3BMEHEHUH MTEPEJATOYHOTO OTHOILICHUS PyJIsi?
Jleno B ToM, 4TO (PUKCUPOBAHHOE COOTHOIIIEHHE — 3TO Beeraa kommnpomuce. Komrpomuce
MEXIy MaHEBPEHHOCThIO U KoM@popToMm. Hanmprumep, MOKHO TOCMOTPETH Ha OOIHIbI
®opmyibl-1 U caenath Tak, 4TOOBI OT yIOpa 0 YIopa pyJib “Tpa’kJaHCKOT0” aBTOMOOMIIS
comepiai He 6osee ogHoro odopota. Torma MoxHO OyeT B 1Ba cueTa MapKOBaThCS, a JII0ObIe
BUPAXKU NMPOXOJUTH Oe3 mepexnara pyJis. Ho 0o qHOBpEMEHHO ¢ 3TUM MAaIllMHOW CTaHEeT U
YPE3BBIUAMHO CII0XKHO YIIPABIIATH HA CKOPOCTH — Ha MaJeHIue 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 ISl TOHIIMKA, "'OTJIaBIMBAIOIIET0" Ha BRICOKUX
CKOPOCTSIX CBOM 00JIM]I, HO JJ1s1 OOBIYHOTO BOAUTENS OHA OYyJIeT YpEe3BbIUaiHO YTOMUTEIBHOM.
[TorTOMYy MHKEHEPHI JIETIAI0T PYJIbh MEHEE OCTPHIM, TO €CTh YBEJIMYUBAIOT €0 MepelaTOuHOe
OTHOIIICHUE, JKEPTBYSI YI0OCTBOM Ha MEHBIIINX CKOPOCTSAX PaJy CIIOKONUCTBUS 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
WIN Ha I0pPOTe He BOZHUKHET BHEIITATHAS CUTYallUs — B 3TOT MOMEHT JIUIIHUE 000POTHI
HAIlOMUHAIOT O ce0e, M BpalllaTh PyJib MPUXOAUTCS OYEHb OBICTPO, YTO IS
HEIMOATOTOBJIEHHOI'O YEJIOBEKA CTAHOBUTCS HEMPHUSTHBIM CIOPIIPU30M. DTO U BBIHYXKIAET,
MIPOM3BOIUTENICH MOITHBIX THHAMUYHBIX aBTOMOOMJIEH 00pariarbes K uaee nepeMeHHOro
IIEPENATOYHOTO OTHOIICHHS.

CaMoe npocToe BOILIOLIEHUE 3TOM NIEH — pyJieBas peliKa ¢ IEPEMEHHBIM 1aroM 3yo1os. B
LEHTPE OHU PACIIOIOKEHBI INIOTHO, 00eCneYnBast IOBBIIIEHHOE [1€PEIATOYHOE OTHOLLIEHUE
PYJIEBOrO MEXAHU3MA, T.€. CHHOKOWHBIE peaKlluyi aBTOMOOMJISL Ha MaJible OTKJIOHEHus pyist. Ho
10 Mepe yAaJIEHUs OT LEHTPa 3yOLbl IOCTENEHHO CTAHOBSTCS LIMPE, NEPETATOUHOE OTHOLICHHE
YMEHBIIAETCS, a PyJib, COOTBETCTBEHHO, JIEJACTCS TSDKEJIEee U ocTpee. Bee TornyHo u
3¢ ($eKTUBHO: YeM OOJIbILIE YTrOJI IOBOPOTA PYJIEBOIO KOJIECA, TEM PE3ue PEaKIUH.

OpxHako HEKOTOpBIE pa3padOTUMKH MOLUIH JAJbIIE U CO3/1aJli aKTUBHOE PYJIEBOE
YIPaBJIEHHUE, B KOTOPOM IMEPEIATOYHOE OTHOLIEHNE U3MEHSETCS 110 KOMAH/IE€ DJIEKTPOHHUKH,
IIPUHUMAIOILIEH BO BHUIMAHHE HE TOJIBKO YIOJI IOBOPOTA PYyJIsl, HO U CKOPOCTh IBUKEHUS
aBTOMOOWJIS U JaXKe JICUCTBYIOIIME HA HETO Meperpy3Ku!

[TnonepoM B 310i1 obmactu sBisiercss BMW ¢ ero cuctemoil akTUBHOTO PYJIEBOTO YIIPABIICHUS
Active Front Steering, nmosiBUBIIECS BMECTE ¢ HbIHENTHEN nsiToi cepueid. CyTh
IIPEUIOKEHHOI0 MEXaHU3Ma B PEAYKTOPE, BCTABJIEHHOM B pa3pes3 PyJIEBOr0 Bajla U CIIyKALLUM
JUISl YBEJIUYECHUS WA YMEHBIIEHUS CKOPOCTHU €ro BpalllCHUS.
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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

KoncTpyknus
Penykrop n3mMeHeHusa nepegaToyHOro OTHOIIEHUS COCTOUT U3 CIIEAYIOIIUX

y3JI0B:

[InaneTapHbIli MEXaHU3M

UepBsSuHBIN pEAYKTOP

CepBornpuBo

Cromnop cepBoaBUraTens

Cronop cepBoABHUraTes MPeIyCMOTPEH B LESIX O€30MMaCHOCTH, B Cllydae HEMCIPABHOCTH OH
OJIOKUPYET YEPBIUHYIO IIepeaayy.
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IpuHIKN 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 YepBsIYHbBIM
PEOYKTOp Ha IUIaHETAPHOM MEXaHU3ME.

CepBoaBurartelb NPUBOAUT B IecTBUE (aKTUBU3HUPYET uepe3 DbY AL) uepsiunyio nepegady
IUIaHETApHOTr0 MexaHu3Mma. [lepenaTouHoe OTHONIEHUE OT YEPBSKA K UEPBAUYHOMY KOJIECY
cocrasisieT 20,5 : 1. Ha cnyyaii HencrpaBHOCTH NpeaycMOTpeHa (PYHKIHS CAMOTOPMOKEHUS
YEPBSYHOTO peayKTOpa. YepBAUHBIN peTyKTOp BHOCUT U3MEHEHUE B IOBOPOT YIIPaBISIEMbIX
KOJIEC TT0 CPAaBHEHHMIO C MTPSMBIM IPUBOJIOM OT Bajia pyJieBoro ynpasieHus. Co3gaBaeMblii Ha
HIECTEPHE PYJIEBOr0 MEXaHU3Ma CyMMAapHBIN YIoJl COCTOUT U3:

yTOJ1, Ha KOTOPBIM MTOBEPHYTO PYJIEBOE KOJIECO
YTOJI, KOTOPBIX IOJy4aeTCs ¢ HOMOILBIO CEPBOJABUIATEIIA HA PEAYKTOPE U3MEHEHUS
IIEpEIaTOYHOrO OTHOLLICHUS

M3meHenue 3a1aBaeMOro BOJUTEIIEM YIUIA [IOBOPOTA 3aBUCUT OT IaPaMETPOB JUHAMUKHU
JBUKEHHUS, 0COOEHHO OT CKOpOCTU. [Ipy HU3KUX CKOPOCTSX (HaIpuMep, BO BpeMs
MApPKOBKH )aKTUBHOE PYJIEBOE YIIPABIECHUE 3HAYUTEIHHO U3MEHSET TOBOPOT YIIPABIISEMbIX
KOJIEC TT0 CPAaBHEHMIO C MTPSMBIM IIPUBOJIOM OT Bajla PYJIEBOIO YIpaBiieHUs. PyneBoe

yIpaBJIeHHUE
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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 cTOIop BXOAUT B 3y0UaTOe 3allelIeHUE Ha YEPBIYHOM
peaykrope. B nCX0qHOM MOJI0KEHUU OH HAXOAUTCS 101 BO3IEHCTBUEM NPy KUHBI U IPU
10/1a4e MUTAHUs yIEPKUBACTCSA MPOTUB YCUIIUS NPYKUHBI. [Ipekpalenne nogaum nuTaHus
IPUBOJUT, TAKUM 00pa3oMm, K OJ0kupoBKke. biaromaps 6J10KUpOBKE peayKTOpa M3MEHEHUS
NEPETATOYHOTO OTHOIIEHHSI BO3MOKHO MTPOJIOJKEHNE YIIPABICHUs BoauTeneM. PyneBoe
ylpaBiieHue paboTaeT Ipu 3TOM Kak 00bIYHOE pyJieBoe yIpaBieHue. YucTo MmexaHuueckas
CBSA3b MEXIY PYJIEBBIM KOJIECOM U NIEPETHUMH KOJIECAMHU BCETAa COXPAHSIETCS.

Yc10BuS BKJIKYEHNSA AKTHBHOIO PYJEBOIO VIIDABJICHUWS .
3aKUT'aHHUC BKIIIOUCHO

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
PYJIEBOTO KOJIECA WM JIBHXKEHHE KOJIEC TPU CHHXPOHHU3AMU MOTYT ObITh 3aMEeTHBIMU. BO
BpEMsI IBUKEHUS BBIIIOJHAETCS TOJBKO OYEHb MEJICHHAS! CHHXPOHU3ALIHS.

AnbpTepHaTHBHOE penieHue Hanuia Toyota, ocHactuBmas cucremoid VGRS (Variable Gear

Ratio Steering) noporue aBromoowmiu Lexus. {15 u3MeHeHus nepe1aToyHOoro OTHOIICHUS
BMECTO IJIAHETAPHOM Mepe/laur OHU UCIIOIh30BaIM BOJIHOBYIO, M300peTeHHYIO eiie B 1955
roJly aMepuKaHCKUM MHXEHEpoM 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
nedopmMupyeT ruOKyI0 IECTEPHIO, 00ecreunBasi €€ MPUKUM K BHEIIIHEMY KOJbILY B JIBYX,
JTMaMeTpaJIbHO TPOTHUBOIOIOKHBIM MecTaX. COOTBETCTBEHHO, BPAILIEHUE 3TOT0 KyJIadka (OH
ellle Ha3bIBAETCsl TEHEPATOPOM BOJIH) BbI3bIBATh CMEILIEHNE 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 MNpUCOCAUHUTD BXOHHOﬁ u BBIXOI[HOﬁ BaJlI K IICCTCPHAM, 00ecreynTh
QJICKTPOIIPUBOA KyJIadiKa — U MCXaHHU3M JHUHAMHUYCCKOI'O UI3MCHCHHUA IICPCAATOYHOI'O
OTHOIICHMUSA T'OTOB.

Y Takou KOHCTPYKIHUM 110 CPABHCHUIO C IIJIAHCTAPHBIM PEAYKTOPOM €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 nipemycMoTpenu cienuanbHbId 3JIEKTPOMarHuTHBIN (pukcaTop,
OJIOKUPYIOLINI SMUIUKINYECKYIO IIECTEPHIO OT IPOBOPOTA.

[To-BuauMOMYy, 3TH PEyUMYILIECTBA BOJHOBOM NIEpEIayu OKa3aJuCh BECbMa 3HAYUTEIIbHBI,
IIOCKOJIBKY BCiieX 3a Lexus, aHaIOrM4HOE 110 KOHCTPYKLUHU PYJIEBOE YIIPAJIBHUE MTOSIBUIIOCH U
Ha Audi A4.

Bne 3aBucHMOCTH OT KOHCTPYKIIMU JOCTOMHCTBA AKTUBHOI'O PYJIEBOTO YIIPABJICHUS
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 IIUPOK, KAK MOYKHO ObUIO OBl 05kHM1aTh. JleJI0 B TOM, YTO 3HAYUTEIbHAS
nepeMeHa 4YyBCTBUTEIILHOCTHU PYJIsl MOKET IPUBECTU K omnOkaM BoauTtesns. [Ipeacrasere, 4To
Bbl MUUTECH 110 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 MIApKOBKH [1OI00HBIE CUCTEMBI HE N30aBIISIOT, XOTS U
MO3BOJISIIOT 00XOIUTCS 0€3 HEro B OOJIBIIMHCTBE ClyyaeB. A €IMHCTBEHHBI MOMEHT, KOT1a
IIPOSIBIIICTCS HEJIMHENHOCTD PYJIEBOIO YIIPABJICHUA, UMEET MECTO IPU TOPMOKEHUS HA IyT€ —
110 MEpPE CHUKEHHUSI CKOPOCTH JIEKTPOHUKA JOBOPAYMBAET KOJIECA, U IIPU HEU3MEHHOM
MOJIOKEHUU PYJisl aBTOMOOMIIb HAUMHAET YXOJUTh BHYTPb IOBOPOTA.

OpHako OJJHUM JIMIIb YA0OCTBOM yHPABIECHUS TOCTOMHCTBA “AKTUBHOTO” PYJIsl HE
MCYEPIIBIBAIOTCS — YMEHUE aBTOMOOUJISI CAMOCTOSTENIbHO TOBOPAYMBAThH KOJIECA OYEHB
IpUroxkaaercs cucreme cradbunusanuu. Hanpumep, 3adukcupoBaB CHOC niepeaHel ocu,
IIEKTPOHUKA 1aCT KOMaHy HE TOJBKO IIOATOPMO3UTh BHYTPEHHEE 3aJHEE KOJIECO, HO U Ha
MTI'HOBEHHE YMEHBLIUTH YTOJ IOBOPOTA MEPEIHUX KOJIEC, YTOOBI T€ CMOTJIM BHOBb 3aLICTIUTHCS
3a acanbT. Eciu ke aBTOMOOMIIE HauMaeT COCKaIb3bIBaTh 3aJJHEM OChIO, TO OHA
CKOPPEKTUPYET YBOJ, HEMHOI'O BBIBEPHYB KOJIECa B CTOPOHY 3aHOCA. BKyne ¢ BBICOKMM
OBICTPOACHCTBHEM U MATKOCTBIO PAOOTHI, ATO MO3BOJISET CUCTEME CTAOMITM3AIINH OIS
COXPAaHATh YCTOWYUBOCTDH U CTPEMUTEIILHO TACUTh HAYaBIIHUECS CKOJIBKEHHUsI, OCTaBasACh IPU
3TOM HE3aMETHOMU JIJISI BOOUTEIIS.

[IpuBeprKeHIbI YUCTON MEXAHUKH, KAK CPEIU MOKYIIATENIEH, TAK aBTOIPOU3BOIUTEIIEH,
HAaCTOPOKEHHO BOCIPHUHSJIN MOSBICHUE CUCTEM U3MEHEHHUS IEPENATOYHOTIO OTHOIIEHUS PYJIA.
MX MOXHO NOHSATH, BEJIb MOCIIE AIEKTPOHHOM NEJaIu Ta3a, aBTOMATUYECKUX TPAHCMHUCCUH U
TOPMO3HBIX CUCTEM, TOAKOHTPOJIBHBIX ABC, pylieBoe ynpaBieHue eAMHCTBEHHOE 0 CHX IIOP
OCTaBaJIOCh OECIIPEKOCIOBHO MOJYMHEHHBIM BOJIUTEIIO0 MEXaHU3MOM YIIPABJICHHUS, PSIMbIM
KaHaJIOM CBSI3U MEXKIy aBTOMOOMIeM 1 yenoBekoM. Ho mporpecc He 0CTaHOBUTh, U aKTHUBHOE
pyJieBO€ ynpaBieHUE — HEM30EKHBIH 1I1ar HBOJIOLNUN aBTOMOOMIIS HAa IyTH K O€CITUIOTHOMY

CPEACTBY NEPEABMKEHNSI. XOTUM MBI 3TOI'O WJIN HET.
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IpakTnueckoe 3ansiTue Ne 10
Tema: Oco0eHHOCTH KOHCTPYKUMH PYJIeBOr0 yIIpaBJeHMsI

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

Oolecnevyenne 3aHSITUSA: TUIAKATHI, KAPTOTPAMMBbI, TaOJIHUIIbI, ICHCTBYIOIIEE TEXHOJOTHUYECKOE
00opyoBaHUe.

B npuBbIYHOM MOHMMaHWUU HaMpaBJICHUE JBUKCHHUS aBTOMOOMIISI U3MEHSETCS IIPHU TIOBOPOTE
PYJIEBOIO KoJieca, KOTOPOE NepeaaéT YCUINE Ha MepeaHUE KoJIEca YEPE3 HECTI0KHBIN
MEXaHHU3M, TEM CaMbIM ITOBOpaYMBas uX JIMOO BJIEBO, 1100 Bparo. Hy u 3agHue konéca,
KOHEYHO XK€, IBWKYTCS UCKITIOUUTEIBHO MAapAJICNIbHO, a KakK ke eé? He BBIMOJIHSIIOT )K€ OHU
HUKaKuX MoBOpoToB? Jla, Mo OOJBIIEH YacTH 3TO MpaBa, TaK KaK 3TO OTHOCUTCS K
MOTABJISTIOIIEMY YUCITy aBTOMOOwIel. Ho Ha HEKOTOpBIE COBPEMEHHBIE AaBTOMOOITH
YCTaHABIIMBAIOTCA CIENHAIBHBIE YCTPOMCTBA, KOTOPHIE MTPUBOMASAT B ICCTBUE MEXAHU3M
CBOEOOPa3HOIo MOJPYyJIUBaHUA 3aJHUX Koi€c. Tak 3auem ke n300pesii TaKkoe HOBOBBEICHUE U
M0 KaKoMy MPUHITUITY OHO padoTaeT? OO 3TOM U MHOTOM JIPYTOM MbI PaCCKa)ke€M BaM J1aJiee B
naHHoMm Marepuane. [loapynuBaromas noasecka — ucropus coznanus Her npenena
COBEPIIEHCTBY, U MTOATOMY Ha CETOHAIIHUN I€Hb TPUOPUTETHBIM (PAKTOPOM B CO3JIaHUU
HOBBIX aBTOMOOWJIBHBIX CUCTEM SIBIIACTCS YIyUIICHHAS YIIPaBIIeMOCTh. XOTs COBPEMCHHbBIC
CYIIIECTBYIOIINE CUCTEMBI YIPABIEHUS aBTOMOOMIIEM JOCTATOYHO XOPOIIIO BHITIOJHAIOT CBOU
GbyHKIUH, HEYTOMOHHBIE Pa3padOTUYNKH BCE COPEBHYIOTCA B IIOTOHE 32 CO3/IaHUEM
JIOTIOJTHUTEINIBHBIX YCTPOUCTB, MOJ0KUTEIBHO BIUAIOIIMX HA pyJieBoe yrpasiaeHue. K HbiHE
UMEIOIIUMCS U BCEM 3HAKOMBIM OTHOCSTCSI aHTUIPOOYKCOBOUYHBIE CUCTEMbBI U CUCTEMBI
aJalTUBHOTO Kpyu3-KOHTPOJIsA. Ho emé no Bcenenoro BHEAPEHUS BCSIKOTO POJIA T/ I)KETOB U
MHKPOITPOLIECCOPOB B CUCTEMBI YIIPABIICHUS TPAHCIIOPTHOTO CPEJICTBA, CYLIECTBOBAIN U
Ipyrue pa3paboTKH, TEXHUYECKU HE TaKUE CJI0KHBIC, HO TTOJIE3HbIC B IUIAHE YIyUIlICHUS
yIpaBisieMOCTH. K TaKOBBIM M OTHOCUTCS CUCTEMA MOJIPYIMBAHUA 38 JHUX KOJEC. [Ipumepsl
HA3€MHBIX MEPEABUKHBIX arperaToB C YCTAHOBICHHON CUCTEMOM MOAPYJIMBAHUS 3aJHEU OCH
MOYHO OBLJIO BCTPETUTH €IIE€ COTHIO JIET TOMY Ha3ajl. JIaHHbBIN MPUHIIUI JaBHO U YCIEITHO
MPUMEHSIETCS B MMOTPY3YMKaX, KOTOPbIE padOTaIOT B TECHBIX CKJIAJCKHUX MOMEIIICHUSX, B IIeXax
3aBOJIOB U IPyrUX MecTax. Takas cuctemMa NpUMEHSIIACH €II€ B KOHIIE TPUALATHIX TOI0B Ha
CEJIbXO3TEXHUKE U BHEJIOPOKHUKAX, HAIIPUMED, B IOBOCHHOM «IIpoxoaumiie» Mercedes
Kiibelwagen GS5. Tunsl noapynuBaroiieil moABECKH Ha COBPEMEHHBIX aBTOMOOMISAX B mepBhIx
cUCTeMax IMOJPYJIUBAHUS 3aJHUX KOJIEC YIOJI HX MMOBOPOTA OB BHYIITUTEILHBIM U COCTABIISLI
okoJio 15 rpamxycoB. Korja cKopocTh BBIITYCKa€MbIX TPAHCIIOPTHBIX CPEACTB Havasia
CYIIIECTBEHHO BO3pACTaTh, TAKUE OOJIBIIINE YTJIIbl IPUIILIOCH ype3aTh. B COBpeMEHHBIX
aBTOMOOWJISIX YTOJI MOJPYIUBAHUS TJOCTUTAET MAKCUMYM 8 TPayCOB. 3aHSS MOAPYIUBAIOIAS
MTOJBECKA MOAPA3EIACTCS HA 1BA BUAA: AKTUBHYIO U IACCUBHYIO. JIEE.

VY aBTOMOOUJIS, 000PYAOBAHHOTO CUCTEMOM aKTUBHOTO MOJPYJIUBAHUS 3aJHUX KOJEC,
MOBOPAYMBAIOTCS Cpa3y BCE UETHIPE KOJieca ¢ ABUKEHUEM PYJIsi BOAUTENIEM. B cOBpeMeHHBIX
MalllMHAX Tepeaya yCUINs Yepe3 PyJIEBOe KOJIECO OCYIIECTBISETCA HE MOCPECTBOM
MEXaHHUKHU — PIYaXHOUM CUCTEMOMH, a uepe3 komaHay ObY u BTAruBarouue penie, KoTopble emié
HOCSIT Ha3BaHHE aKTyaTOpoB. OHU ABUTAIOT 33JJHUE PYJIEBBIE TATH, IOX0XKHUE HA TE, YTO
UCIIOJIb3YIOTCSl B OCHOBHOM CHCTEME PYJIEBOTO YIPaBICHUS. AKTUBHAS MOJIBECKA
GYHKIMOHUPYET B IBYX peKUMax moapyauBanus. Hanmpumep, mpu Bbie3ie CO CTOSHKH WA U3
rapaxka, B MOMEHThI TOBOPAYMBAHUS MEPETHUX B OJHY CTOPOHY 3aJIHHE KoJieca

92



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
NIOKa3aHUSAMU JaT4rKa YIJIOBOIO YCKOPEHMS, a TAKXKE TaTYMKa CKOPOCTH U apyrux. Ha
OCHOBaHUU MOKa3aHUM (POpMHUpPYyeETCsI ONTUMAIIBHBIM aIrOPUTM IPOXOXKIECHUS TOBOPOTA.
Haubonee u3BecTHbIE CUCTEMBI IOAPYIUBAHMS 3aJHEN MTOIBECKH Y SMOHCKUX
npousBoauTeneii. Hanpumep, komnanus Honda BBena omnuio nmoapyauBaHus 3aJHETO MOCTa
em€ B 1987 roxy Ha cioptuBHOM Kytie mojenu Prelude. 'ogom moske pupma Mazda
IPUMEHUIA TAKYIO OILHKIO HAa CBOMX MoJeNsAX 626 1 MX6. Takxke ¢ 3TOl cucteMoit
IKCIIEPUMEHTHUPOBANN U amepuKaHiisl B General Motors, ona Hocuiia HazBanue Quadrasteer.
Ona onMoHaIbHO CTaBUIIACh HAa BHEAOPOKHUKK Suburban u Yukon u Ha nukan Silverado. ¥
komnanuu Nissan cucrema noapynusanus Ha3siBanack HICAS. Ha nauane npousBoacTBa oHa
PUBOJIMIIACH B IEHCTBUE TMAPABINYECKUM MEXaHU3MOM U OblIa 00bEIMHEHA C PYJIEBBIM
ruapoycuinutenaeM. E€ ctaBuim Ha monenu Nissan u Infiniti ¢ 3agaum npuBoaom. Ho B
CepeIUHE JIEBSIHOCTHIX T'0/I0B OT TAKOM CHCTEMBI OTKA3aJIMCh, TAK KaK OHa ObljIa CII0)KHOM U HE
OTJINYAJIACh BBICOKOW HaJEKHOCTBIO, U Nepenui Ha akTyatopsl. B 2008 roay koHuepH
Renault-Nissan npencraBun Renault Laguna ¢ HOBo# cucTeMoii MOAPYIMBaHUS 3aIHEN
nojsecku Active Drive. EBpomneiiiibl Takke He 0CTaBaJIuCh OCTOpOHb. Hampumep, kommanus
BMW BHeapuna cuctemy nojapyiauBanus o HazBanueM Integral Active Steering Ha
aBTomoOumu 7 series u 6 series Gran coupe. [TaccuBHas MHorre coBpeMeHHbIE aBTOMOOUIIN
000pYyAYIOTCSl YIPOILIEHHOW CUCTEMOM MOAPYIMBAaHUS 33 JHUX KoJiéc. B 3a/1HI0I0 TOIBECKY
BCTPAUBAIOTCS 3JIEMEHTHI, 00J1a/1al0IIKe ONPeNeIEHHBIMU (PU3NYECKHUMU CBOMCTBAMU,
IIPOTUBOAECHCTBYIOIIMMY NHEPLUH NPSIMOJIMHENHOTO ABMKEHHS. TaKkou TUII OAPYIMBAHUS
Ha3bIBAETCS MACCUBHBIM. B Takux aBTOMOOMIISIX 3a/1HSIsI NOJBECKA POEKTUPYETCS O 0CO00M
T€OMETPUHU C TPUMEHEHUEM NOJIBHXKHOM TATH Yarra. CuctemMa CTpOUTCS TaKUM 00pa3oM, 4TO
npy HabOpe TOCTATOYHON CKOPOCTH M BXOXKIEHUU B IOBOPOT, 3aAHUE KOJIECA MOAPYIUBAIOT B
Ty K€ CTOPOHY, YTO U IIEPEIHUE, 3a CUET MepepacnpeaeraeHus cuil B nogsecke. Kpome
HEOOBIYHOW reoMeTpuH, ycuiieHne 3 PexTa mMpouCXoIUT U 3a CYET YCTAHOBKH CailJIEeHTOIOKOB
onpeaenéHHON ynpyroct u GopmMbl. Takas KOHCTPYKLIHS MOJIOKUTEIBHO BIUSET HA
CTAOMIIM3AIMIO0 aBTOMOOWIIS MTPU TIPOXOKAeHUHU Bupaxeil. Takoit cucremoit ocHammancs Ford
Focus B nepom nokosiennu. Ha caMom zerie JaHHBIM PUHLAI HE SBIIIETCS HEKUM
HOBAaTOPCKUM TEXHOJIOTMYECKUM PEIICHUEM, TaK KaK 3a MOCIEAHUE Napy AE€CATUICTUN
MHXEHEPaMH YUYUTHIBAIUCH MOJAPYIUBatoIKe cBoricTBa. Ho HEKOTOpbIEe MPOU3BOANTENM, TAKUE
kak Ford, ynennnu oco0oe BHUMaHK€E JaHHBIM CBOMCTBAM M BBIIEJIUIN KOHCTPYKIIMIO B OJIHY
oco0yto cuctemy. [IpeumyiectBa u HenoctaTku U B 3aBepIiieHrE OTOBOPUM OCHOBHBIE TLTHOCHI
Y MUHYCBI ITOIPYJIMBAIOLIEH 3aHel oABeCKU. K MONI0XKUTENbHBIM CTOPOHAM OTHOCHTCS
yBEJIMYECHHE MaHEBPEHHOCTHU 0J1aroaps MEHbIIEMY TTOBOPOTHOMY PAIUYCY U YIyUIICHHUE
ynpasisieMocTd aBToMoomiis. Hanbosiee cepbE3HbIM MUHYCOM CUMTAETCS 00JIee CIOXKHAs
KOHCTPYKIUSI CUCTEMBI 3aJHEI MOJIBECKH, UTO BIMSIET HA CTOMMOCTH aBTOMOOUJISL U
YBEJIMYHBAET 3aTPaThl HA PEMOHT.

B npuBBIYHOM MOHMMAHUM HAIpPABJICHUE JIBHKCHHUS aBTOMOOWIISI U3MEHSIETCSl TPU MTOBOPOTE
pYJEBOTO KOJEeca, KOTOPOE MEPENAacT YCUIME Ha TMEPEJHUE KOJECAa Yepe3 HECIOKHBIN
MEXaHHU3M, TEM CaMbIM MOBOpauuBasi MX JUOO BieBo, JubO0 BrpaBo. Hy u 3amHue koinéca,
KOHEYHO €, ABWKYTCS UCKIIFOUUTENIBHO MapalljIeIbHO, a Kak ke enle? He BBIMOIHAIOT K€ OHU
HUKaKuX moBopoToB? [la, mo Ooibielt 4acTu 3TO MpaBla, TaK KaK 3TO OTHOCUTCA K
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MOAABJISIOIIEMY YUCITY aBTOMOOUJIEH.

Ho Ha HekoTophie COBpeMEHHbIE aBTOMOOWJIM YCTaHABIMBAIOTCS CIELMaIbHbIE yCTPOMCTBA,
KOTOpBIE€ MPUBOJAAT B JACUCTBHE MEXaHU3M CBOEOOpA3HOTO MOJpyIHBaHUS 3aqHUX Konéc. Tak
3aueM ke M300pesin Takoe HOBOBBEJCHHUE U MO KaKOMy NpPUHLUIY OHO pabortaeTr? OO 3TOM U
MHOT'OM JPYI'OM MBI PaCCKa)K€M BaM Jajee B JaHHOM MaTtepuaiie. [loapynuBaromas nmoasecka —
ucropus cos3maHus. Her mnpenena coOBEpIIEHCTBY, M IIO3TOMY Ha CErOJHSAIIHUN JEHb
IPUOPUTETHBIM (DAKTOPOM B CO3/1aHUU HOBBIX aBTOMOOWMJIBHBIX CHUCTEM SIBJISIETCS yJIydlIEHHAs
yIPaBIsiEMOCTb. XOTS COBPEMEHHBIE CYIIECTBYIOIIME CUCTEMBl YIPABJICHUS aBTOMOOMIIEM
JOCTaTOYHO XOpOIIO BBHINOJHSIOT CBOM (PYHKIMH, HEYTOMOHHBIE pPa3pabOTUYUKU BCE
COPEBHYIOTCS B IIOI'OHE 3a CO3IAHUEM JOMOJHUTEIBHBIX YCTPOUCTB, OJIOKUTEIBHO BIUSIOLIIUX
Ha PYJIEBOE YIIPABJICHUE.

K HbIHE WMEIOMMMCS W BCEM 3HAKOMBIM OTHOCSTCS aHTHUIPOOYKCOBOYHBIC CHUCTEMBI U
CUCTEMBI aJalTHUBHOTO KpyHW3-KOHTpoyia. Ho emé 10 Bcemenoro BHEIPEHHs BCSIKOTO poja
raJKETOB W MHUKPOIPOIIECCOPOB B CHUCTEMBI YNPABICHHS TPAHCHOPTHOTO CPENCTBA,
CYIIECTBOBAIM W JpyTrHe pa3paboTKH, TEXHUYECKH HE TaKUE CIOKHBIC, HO TMOJIC3HBIC B TUIAHE
yIIydIIeHus yrpaBiasieMocTH. K TakOBbIM M OTHOCHUTCSI CHUCTeMa MOJAPYIUBAHUS 3aHUX KOJEC.
[Tpumepbl Ha3eMHBIX TEPEIBIKHBIX arperartoB C YCTAaHOBJICHHOW CHUCTEMOM MOJpYJTUBaHUS
3aJIHeH OCH MOKHO OBIJIO BCTPETHUTH €IIE COTHIO JIET TOMY Ha3aj. JlaHHBIH TPUHIUI JTaBHO U
YCTIEIIHO MMPUMEHSETCS B MOTPYy3UHKaX, KOTOPhIE Pab0OTAIOT B TECHBIX CKJIAJICKUX TOMEIIECHUSX,
B IIeXaX 3aBOJOB M JIPYTUX MecTaX. Takas cucTeMa MPUMEHSIACh €I B KOHIIE TPUAIATHIX
TrOJIOB Ha CEIIbXO3TEXHUKE W BHEIOPOKHHWKAX, HAIPUMEP, B JTOBOCHHOM «IIPOXOIAMIIC)
Mercedes Kiibelwagen GS5.

Tunel nmogpynuBaroliell MOABECKHM HAa COBPEMEHHBIX aBTOMOOWISX. B mepBhIX cucreMax
NOJIPYJIMBAHUS 33JHUX KOJEC Yrojl UX MOBOPOTA ObUI BHYUIMTEIBHBIM M COCTaBJIsUT OKOJIO 15
rpagycoB. Korga CKOpOCTh BBIIIYCKA€MBIX TPAHCIOPTHBIX CPEACTB Hadaja CYLIECTBEHHO
BO3pacTaTh, Takue OOJbIIME YIbl MPUIUIOCH ype3aTb. B COBpeMEHHBIX aBTOMOOUIISIX YIoJ
NOAPYJIUBAHUSA JIOCTHUTaeT MAaKCMMyM &8 TpaaycoB. 3aAHss NOAPYJIMBAIONIas ITOJBECKA
noJpa3/iensieTcs Ha ABa BUAA: aKTUBHYIO U nmaccuBHyto. OO0 3ToM nojpoOHee nanee. AKTUBHAs
Anpexc. upext Jlerennapueie mxuHchl Wrangler ot 3990 Knaccuyeckue mpsiMble JHKUHCHI
Wrangler. bonboil BeIOOp Mozeneld. Y aBTOMOOMIISL, 000PYIOBAHHOT'O CUCTEMOI aKTUBHOTO
MOAPYJIUBAHUS 33THUX KOJIEC, TOBOPAUYMBAIOTCS CPa3y BCE UETHIPE KOJECA C ABMIKEHUEM PYIIs
BOAMTENEM. B COBpEMEHHBIX MallMHAX INepeAadya YCWIHsS 4epe3 pyJeBOe KOJeco
OCYILIECTBIISIETCA HE TIOCPEICTBOM MEXAHUKH — PHIYAXKHOW CUCTEMOM, a uepe3 komaHay ObY u
BTATMBAIOIINE PEJIE, KOTOPBIE €IIE HOCAT Ha3BaHUE akTyaTopoB. OHU ABUTAIOT 33JHUE PYJIEBbIE
TATH, MOXO0XKHE HA TE, YTO HCIIOJB3YIOTCS B OCHOBHOM CHUCTEME PYJIEBOIO YIIPABICHUS.
AxTuBHas noaBecka (GYHKIMOHUPYET B JIBYX peXUMax nojpyiuBanus. Hanpumep, npu Boiesne
CO CTOSIHKM WJIM M3 rapaxka, B MOMEHTBI IIOBOPAYMBAHUS NEPEIHUX B OAHY CTOPOHY 3aJHHUE
KOJieca ITOBOPAYMBAIOTCA B IIPOTUBONOJIOKHYIO. biaromapss 3TOMy yMmeHbIIAaeTcs paanyc
noBopoTta Ha 20-25%. Ha BbICOKMX CKOpOCTAX pabouas cxema usMmensercs. [Ipu moBopote
NEepeIHNX KOJEC 3aIHUE MOJPYIUBAIOT, HO ¢ 00Jiee MEHBIIUM YTJIOM. 3a TeM, Ha KakoW yroiu
MOBOPAYMBATh 3aJHUE KOJIECA, MPOU3BOJIUT KOHTPOJIb JJIEKTPOHHBIA OJIOK YIpaBieHUS,
PYKOBOJCTBYIOIIMICSA MOKAa3aHUSAMM JAaTYMKA YTIOBOTO YCKOPEHMS, a TAKKE 1aTUNKa CKOPOCTH
u apyrux. Ha ocHoBanuu mnokaszaHuii (GopMHUpPYETCsS ONTUMAJbHBIA AJITOPUTM MPOXOKIACHUS
noBopoTta. Hauboisiee W3BECTHBIE CHCTEMbl MOAPYIMBAHUA 3aJHEH TMOJABECKH Yy SIMOHCKUX
npousBoaureneid. Hanmpumep, komnanns Honda BBena onmuio noapyivBaHUs 3aJHETO MOCTa
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emé B 1987 romy Ha cmoptuBHOM Kyme mojaenu Prelude. T'omom mozxke dupma Mazda
MPUMEHUJIA TAKyI0 OMNIMI0 Ha CBOMX Mozeisix 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 nojapyiuanusi HazbiBajgack HICAS. Ha nauane npousBojcTBa oHa
OPUBOAMIIACH B JICUCTBUE THJIPABIUYECKUM MEXAaHHU3MOM M Oblia OOBEAUHEHA C PYJIEBBIM
rugpoycuuteneMm. E€ craBunm Ha moxaenu Nissan u Infiniti ¢ 3agaum npuBomom. Ho B
CepeMHE JACBSIHOCTBIX TOJIOB OT TAKOW CUCTEMBI OTKA3aJIMCh, TaK KaK OHA ObLIa CIIOKHOW U HE
OTJINYAJIAacCh BBICOKOW HAIEXHOCTBbIO, M Hepeuum Ha akrtyatopbl. B 2008 romy KoHLEpH
Renault-Nissan npencraBun Renault Laguna ¢ HOBOM cHUCTEMON NOJAPYJIMBAHHS 3aqHEN
nonsecku Active Drive. EBponeifiipl Takke He 0CTaBaJIuCh OCTOPOHb.

Hanpumep, xomnanns BMW BHegpuiia cuctemy nojapyJvBaHHs Moj Ha3BaHueM Integral
Active Steering Ha aBToMoOwim 7 series U 6 series Gran coupe. IlaccuBnass Muorue
COBPEMEHHBIE aBTOMOOMIIM OOOPYAYIOTCS YNPOIIEHHOW CHCTEMOH MOAPYJIUBAHUS 3aJHUX
Konéc. B 3amHIOI TOABECKY BCTPauMBAlOTCA DSJIEMEHTHI, O00JaJarolIye ONpeneIEHHBIMU
($u3NYECKUMHU CBOWCTBAMH, MPOTHUBOACHCTBYIOUIMMHU HWHEPLHUHU HPSIMOIMHEHMHOIO JIBUKEHUS.
Takoll TMN MOAPYJIMBaHUS HA3bIBAETCS MACCUBHBIM. B Takux aBTOMOOWIISX 3aHSs MOABECKA
IPOEKTUPYETCS MO 0COO0W IeOMETpUHM C NMPUMEHEHUEM NOJBIXKHOW TArM Yarra. Cucrema
CTPOUTCA TaKUM 00pazoM, YTO MpU HAOOpPE TOCTATOYHOM CKOPOCTU M BXOKIECHHH B TIOBOPOT,
3aJIHHAE Koj€ca MOAPYIUBAIOT B Ty K€ CTOPOHY, YTO U MEpPEHUE, 3a CUET MepepacnpeaeneHus
cui B nojsecke. Kpome HEOOBIMHOI reomeTpuu, ycuieHue 3pQexkra MpoUCXOAUT U 3a CUET
YCTAaHOBKU CAJICHTOJIOKOB OMpeAeN€HHON ynpyroctd u ¢Gopmbl. Takas KOHCTPYKIUS
MOJIOKUTENNBHO BIIMSET Ha CTAOMIM3aLMI0 aBTOMOOWJIS NMpPHU MPOXOXKJIEHUU BUpaxkel. Takoil
cuctemolt ocHamancs Ford Focus B mepBoM NMOKOJIEHUU.

Ha camom pene naHHBIM NPUHIUIT HE SBISETCS HEKUM HOBATOPCKUM TEXHOJIOTHMYECKUM
pereHueM, TaK Kak 3a TOCNeIHWE Tapy JACCITIICTHH WHXKECHEpaMU YYHTHIBAIUCH
noJipyJiuBaromye cpoiictsa. Ho HekoTopele 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
MOIPYJIMBAOIICH 3amHel MmoABeckH. K TOJIOKHUTEIBHBIM CTOPOHAM OTHOCHUTCS YBEIUUYCHUE
MaHEBPEHHOCTH Oiarogaps MEHbIIEMY TTOBOPOTHOMY PauyCy M yJIY4IIIEHHUE YIPaBISIEMOCTH
aBromoOunsi. Haumbornee cepbE€3HBIM MHUHYCOM CUWTaeTCs OoJiee CIIOKHAs KOHCTPYKIIHS
CHUCTEMBI 3aJIHEH MOJBECKH, YTO BJIMAET HA CTOMMOCTb aBTOMOOWJIS M YBETTUYMBAET 3aTPaThl Ha
PEMOHT.
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IIpakTuyeckoe 3ansitue Ne 11
Tema: Oco0eHHOCTH KOHCTPYKIIUHM TOPMO3HBIX CHCTEM

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

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

8.5 CxeMa ruiponpuBoia TOPMO30B:

A — ruOKkuii IIIaHT epeaHero TopMo3a; B — ruOkuii nutanr 3aHero TopmMosa; 1 — TopMo3HO#I
MEXaHU3M IepeaHEro Koyeca; 2 — TpyOOonpoBOI KOHTYpa JIEBbIN NEpeIHUN—TIPaBbIN 33 JHUIN
TOPMO3a; 3 — TTIaBHBIN IIMJIMHJIP THUIPOIPUBOA TOPMO30B; 4 — TpyOOTIPOBO KOHTYpa MPABBIA
NepeTHUI—JIEBbIN 38 JHUI TOPMO3a; 5 — 0AYOK TJIABHOTO MUJIMHAPA; 6 — BAKyyMHBIN
YCUJIUTEND; 7 — TOPMO3HOW MEXAHU3M 3aJHETO KoJieca; 8 — yIpyrui pelyar npuBojia
perynsaropa JaBlieHus; 9 — perynarop aaBieHus; 10 — pelyar npuBoaa peryisiTopa JaBJICHHUS;
11 — mexgans TopmMo3a

Ha aBTroMo0Owuiie mpumeHeHa padovasi TOpMO3Hask CUCTEMA C AUAroHaJIbHBIM pa3/ielIeHuEM
KOHTYpPOB (puc. 8.1), 4TO 3HAUUTEIIHHO MOBBIIIAET 0€30MaCHOCTh BOXKACHUS aBToMoOuIsa. OauH
KOHTYp THAPONPHUBOIa 0OecieunBaeT paboTy MPaBOro NEPEeTHEro U JIEBOTO 33 IHETO
TOPMO3HBIX MEXaHU3MOB, APYTOll — JIEBOI0 MEPEIHETO U MpaBoro 3aaHero. [Ipu oTkasze
OJIHOTO M3 KOHTYPOB paboueil TOPMO3HOU CUCTEMBI UCTIOJIb3YETCsl BTOPOI KOHTYD,
00ecneurBaroINi 0OCTAaHOBKY aBTOMOOMIIA ¢ A0CTaTOYHON 3()(PEKTUBHOCTHIO.

B ruapaBnvryueckuii NpuBOJ BKIOUEHBI BAKYYMHBIA YCHIUTENb 6 U IBYXKOHTYPHBIN PETYIATOP
9 naBneHwus B 3aJHUX TOPMO3ax.

CrossHouHas TOPMO3HAA CUCTCMa UMCCT IIPUBOJ HA TOPMO3HBIC MCXAHU3MBbI 3a/IHUX KOJICC.
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8.6. TopMO3HOI MexaHU3M MEPEIHETO KoJeca:

1 — TOopMO3HOI JUCK; 2 — HAMPAaBJISIONIAs KOJOJIO0K; 3 — CynnopT; 4 — TOPMO3HBIE KOJIOJKH; 5 —
pabouunii UIMHAP; 6 — MOPIIEHb; 7 — YIUIOTHUTEIbHOE KOJIBIIO; 8 — 3aIIMTHBIN 4eX0Jl
HaIpaBJISIOLIETO MaJiblia; 9 — HanpaBisomui nanen; 10 — 3auTHBIN KOKYyX

Topmo3HoiT MexaHH3M MepeIHero KoJjeca TMCKOBBIN, C aBTOMATHIECKOM
pEeryaupoBKOii3a3opa MEXIy KOJOAKAMHU U IUCKOM, C TIJIaBaroIIel CKOOO.

Cxko06a obpazoBana cynmoptoM 3 (puc. 8.6) 1 pabouuM NUTUHAPOM S, CTIHYTHIMU OOJITAMHU.
[TogBuxHas ckoba MpUKperieHa 00JTaMu K MajbliaM 9, yCTaHOBICHHBIM B OTBEPCTHUSIX
HaIpaBJISAIoNIEH KOIOJ0K. B 3TH oTBepcTHs 3a10KeHa CMa3Ka, MEXK Ty MaJIbIIaMH U
HaIpaBJISAIONIEH KOJIOIOK YCTAaHOBJICHBI pe3nHOBBIC uexJibl 8. K ma3am Hanpasistoniei
MO/KATHI PY>KMHAMHU TOPMO3HBIE KOJIOIKH 4.

B nosioctr nuimHpa S5 ycTaHOBIIEH NOPIIEHD 6 ¢ YIUIOTHUTENBHBIM KOJIBLOM 7. 3a CHET
YIPYTOCTH 3TOTO KOJBIIA MOACPIKUBACTCS ONTUMATBHBIN 3a30P MEXKTy TOPMO3HBIMHU
KOJIOJIKAMH M TUCKOM. B BapraHTHOM HCIIOTHCHUHM Ha aBTOMOOMIM MOTYT OBITh YCTAHOBJICHBI
KOJIOJIKHM C CUTHAJIM3aTOPOM M3HOCA HAKJIAJAKH KOJIOIKH.
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8.7 TopMO3HOM MEXAaHU3M 33JIHETO KOJIEeCa:

1 — raiika KperuieHusl CTYIHIIbL;, 2 — CTYIUIA KOJIECA; 3 — HUKHSS CTSDKHAS MPY>KUHA KOJIOAOK;
4 — TopMO3Hasl KOJIOJIKA; 5 — HaIpaBJIAoIIas NpyxuHa; 6 — pabounii TUIMHID; 7 — BEPXHSIS
CTSDKHAsS IIPYXKMHA; 8 — pa3KUMHas IJIaHKa; 9 — majien pslyara puBoja CTOSHOYHOTO TOPMO3a;
10 — ppryar npuBoOJIa CTOSSTHOYHOTO 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 KOJIMAaYyoK; 3 — KOpIyc
UUIMHIpA; 4 — IOPILIEHb; 5 — 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
PETYIMPOBAHUEM 3a30pa MEXY KOJOIKaMU U 6apabaHoM. Y CTpOHCTBO aBTOMAaTHIECKOTO
PETYIHMPOBaHMS 3a30pa PACIIONOKEHO B paboueM IIMHApE. ETo OCHOBHBIM 371€eMEHTOM
SIBJISIETCS pa3pe3HOe YIOPHOE KOIbII0 9 (puc. 8.8), ycTaHOBICHHOE HA TIOPIITHE 4 MEXKTY
OyptukoM ynopHoro BuHTa 10 u ABymst cyxapsimu 8 ¢ 3a30pom 1,25—-1,65 mm.

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

Korna u3-3a n3noca maxkmnaaok 3azop 1,25-1,65 mm Oynet nogHOCTHIO BbIOpaH, OypTHK Ha
ynopHoM BuHTE 10 (cMm. puc. 8.8) mpuxumaercst K OypTHUKY KoJiblia 9, BCIIEICTBUE YETO
YIIOPHOE KOJIBIIO CABUTAETCS BCIIE 3a TIOPIIHEM Ha BEMMYUHY M3HOca. C mpekpalieHieM
TOPMO>KEHHS TIOPIITHHA YCUITUEM CTSDKHBIX MPYKUH CABUTAIOTCS 710 YIIOpa CyXapeu B OypTHK
YIIOPHOTO KOJbIla. Tak aBTOMaTHYECKH TOAACPKUBACTCS ONTUMAIBHBIN 3a30p MEXKIY
KOJIOJAKaMH 1 0apabaHOoM.
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8.7. IlpuBOJ CTOSTHOYHOM TOPMO3HOM cUCTEMBI: | — KHOIKA (PUKCALIMK phluara; 2 — pblyar
IIPUBOJIA CTOSHOYHOI'O TOPMO3a; 3 — 3alUTHBIN 4eXoJl; 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),
pPEryaupoBOYHOM 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 KUIKOCTH:

1 — 3aIUTHBIN KOJIMAYOK; 2 — KOPITYC JAaTUYMKa; 3 — OCHOBAaHUE JIaTYNKA; 4 — YINIOTHUTEIBHOE
KOJIbIIO; 5 — 3aKUMHOE KOJIbLI0; 6 — OTpaxkaTenb; 7 — TOJKaTelb; 8 — BTyJKa; 9 — nmomnaBok; 10
— HENOABWKHBIC KOHTAKTHI;, 11 — IMOABMIKHBIM KOHTAKT

JJaTunk aBapuiHOT0 YPOBHSI TOPMO3HOM KHIKOCTH MEXAaHUYECKOTO THUIIA.

Koprmyc 2 (puc. 8.10) gaTunka ¢ yrmaioTHUTENEM 4 MOKAT K OCHOBAHUIO 3 3aKMMHBIM KOJIBIIOM
5, HABUHYCHHBIM Ha TOPJIOBUHY O0auka. OTHOBPEMEHHO K TOPITY TOPJIOBUHBI MOKAT (pIIaHel
oTtpaxkatens 6. B 3ToM mosokeHnn 3a)KUMHOE KOJIBIIO YIS KUBACTCS ABYMs (PUKCATOpaMH,
W3TOTOBJICHHBIMA Ha OCHOBAHUHU 3.

Uepes oTBEpCTHE OCHOBAHUS TPOXOAUT TOJIKATEND 7, COEIMHEHHBIN C TIOTUIABKOM 9 ¢
MOMOIIIBIO BTYJIKK 8. Ha TonkaTesne pacronoXeH MOoABUKHBIA KOHTAKT 11, Ha kopmyce gaTumka
— HenoABWKHBIE KOHTAKTHI 10. [10710CTh KOHTAKTOB 3arepMeTU3MPOBAHA 3AITUTHBIM
KOJITA4YKoOM 1.

[Ipu noHM>keHUH YPOBHS TOPMO3HOM KUJIKOCTU B OaUKe J0 MPEAENIbHO JOIMYCTUMOTO

10



IIOABVKHBIM KOHTAKT OIIyCKAETCsl HA HEITOJABUKHBIC KOHTAKTHI M 3aMBIKAET LIENb CUTHAIIBHOU
JaMIIbl aBaPUMHOTO COCTOSIHHSI TOPMO3HOM CHUCTEMbI B KOMOMHAITMH PHOOPOB

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

Korna EBD oka3sbiBaeTcst BocTpeOoBaHHOM? B 0OBIYHBIX YCIOBUSAX 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
4acTb.

Ho npencraBum, 4TO HAI0 3aTOPMO3UTH, KOTJAa MAIIMHA €AET B TOPY - OCHOBHAS HAarpy3Ka
Terepb NPUXOAUTCS Ha 3aaHue koseca. Cucrema EBD nipenHa3HaueHa 715l TAaKUX CITy4aeB.

[TosiBUnack cuctema, npu3BaHHas yIy4dlIUTh pad0OTy TOPMO30B, - Brake Assist System (BAS).
BAS Bkitogaercs o komaH i€ JaTunka, perucTpUpPOBaBIIETO Yepecuyp ObICTpOe epeMelieHne
nelany TOpMO3a, CBUJIETENLCTBYIOLIEE O Hayalle S3KCTPEHHOTO TOPMOKEHMSI, U 00ecrieunBaeT
CO3/1aHHE B TOPMO3aX MaKCUMAaJIbHO BO3MOKHOTO JJaBJICHUS )KUIKOCTH. B aBToMOOMIsIX ¢ ABS
JIaBJICHHUE )KUIKOCTH OTPAaHMYUBAETCS, YTOOBI HE JOMYCTUTH OJIOKUPOBKY KOJIEC.

[Toatomy BAS nipennasnaueH st co3qaHUsl MAKCUMAJIbHOTO IaBJIEHUS B CHCTEME TOPMOKEHUS
TOJIBKO B HaYaJIbHBI MOMEHT SKCTPEHHOM 0CTaHOBKM aBTOMOOMIISL. Ho 1ake 3TOro nocraTouHo,
yTOOBI Ha 15% yMEHBIINTH TOPMO3HOM MyTh MPU TOPMOKEHHH co ckopoctu 100 km/4. Takoe
COKpalleHHE TOPMO3HOI'O IIyTH MOXKET OKa3aThCsl pelaroimuM: cuctema BAS cniocobHa cniactu
YbIO-TO JKU3Hb.
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I Without BAS

IToreHMan aBTOTOPMOXKEHUs OrpoMeH. Jlake NMpOCTEHIINe CUCTEMBI CIIACAOT XU3HU: €CIU
CKOPOCTh II€peN yJIapOM CHU3HTh Ha 5%, BEPOSITHOCTDH JIETAILHOIO MCXOJAa YMEHBIIAETCS Ha
25%. A corinacHO peaJlbHOW CTaTUCTUKE aBAPUWHOCTH B ILIECTU €BPONENCKUX CTPAaHAX, CUCTEMBI
aBroTopMOkeHUs Ha 40% yMEHbIIAIOT PUCK MOJydnuTh Tpasmy B JITII.

B otnuuun ot BAS u Bonipeku pacnipoctpaneHHOMY 3a0myskennto, ABS u ESP He ymenbator
TOPMO3HOM ITyTh, a, HAITPOTUB, HEPEAKO €TI0 YBEINYUBAIOT. B KOHEYHOM UTOTE CLETUIEHUE C
JIOPOro# ONpeeNsieTCs] PUCYHKOM MPOTEKTOPa, LIMPUHOM 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 JocTUrath 20%.

BrpoueMm, Ha CKOJIB3KOM JISITHOM IMOKPBITUH Mojiepkka ABS, Hao6opoT, obecnieunBaeT
YMEHBIIICHUE ITyTH JIO TTOJTHOM 0cTaHOBKM Ha 15% 1o cpaBHEeHHIO ¢ aBToMoOuiieMm 6e3 ABS,
KoJieca KOTOPOTO OBLIN 3aTOpMOsKEHBI "B 103". O1HaKo Ti1aBHOE B TOM, 4TO ABS B KpuTHUecKoit
CUTYyaIlUH COXpPaHSIEeT BO3MOXKHOCTb YIIPaBJIsATh aBToMoOmiiem, a ESP erie u momoraer BEpHYyTh
MaIlliHY Ha 0€30TacHYI0 TPACKTOPHIO JIBHKCHUS.

Eme onqHa 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 HEKOTOPhIE HEAOCTATKH, MPUCYIITUE KAXKIO0U U3 CUCTEM,
4YTO 00ECIIeYnBaCT YBEPEHHOTO JIB)KCHHUE JTa’Ke HA U3BWJIMCTBIX CKOJIB3KUX JI0POTax.

Hatunka VSC 0TCIeKuBaOT PEXKUMbI pabOThI AIBUTaTEIIsl U TPAHCMHUCCHH, CKOPOCTb BpaIlCHHSI
Ka)KI0r0 U3 KOJIEC, JaBJIEHUE B TOPMO3HOW CUCTEME, YToJl TOBOPOTA PYIIsl, IOIEPEYHOE
YCKOpPEHHUE U OTKJIOHEHHUE OT Kypca, a MOTy4YCHHbIE TaHHbIE MEepPelatoT OJIOKY 3JIEKTPOHHOTO
ynpasienns. Mukpokommbiotep VSC, 06paboTaB HHGOPMAIIHIO OT JATYNKOB, U OIICHUB
00CTaHOBKY, MPUHUMAET €AMHCTBEHHO MPABUIBHOE AJI1 KOHKPETHON CUTYallUU pEUICHUE U
OTJIaeT KOMaH/y UCIIOJIHUTENBHBIM MEXaHU3MaM. B cuTyanusx, KoTopble MOTJIM OBl CTaTh
aBapUIHBIMH M3-3a U3JIHUIIHEH YBEPEHHOCTH JINOO BCIEACTBHE HEJOCTATOYHOTO OMBITA
BoauTes, cucreMa VSC CKOPPEKTUPYET €ro AeHCTBUSA, UCIIPABUT OIIMOKY U HE TO3BOJIUT
aBTOMOOWITIO BBIMTH U3 TIOJ] KOHTPOJIS.
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VSC Vehicle Stability Control

[Ipenmonoxum, aBTOMOOMIIb BXOJIUT B BUPAXK HA CIUIIKOM OOJBIIION CKOPOCTH, & BOAUTEIb,
OCO3HAaB, YTO OLLIKOCS C €€ BBIOOPOM JENAET IPYTYIO OIIMOKY - PE3KO TOPMO3UT HIIK UPE3MEPHO
BBIBOPAUMBAET PYJib B CTOPOHY noBopoTa. [lonyuuB nndopmanuio ot 1atyukoB, cucrema VSC
MI'HOBEHHO PETHCTPUPYET, YTO aBTOMOOMIIb OKA3aJICsl B KPUTUUECKOM MOJIO0XKEHUH, U HE
JoITycKasi OJIOKMPOBKH KOJIEC 10 1032, IIepepacipeiessieT TOPMO3HbIE YCUIINS Ha KoJiecaX, YTOOBI
IPOTUBOJIEHCTBOBATh PA3BOPOTY aBTOMOOMIISL BOKPYT BEPTHUKAIBHON OCH.

Hoquy BJIaACIbIbI MAaIIMH BBICHICTO KJIaCcCa AOJIZKHBI HMCTb BaXXHBIC COCTABIAIOIIHNC

6e3onacHocTu? OHU JODKHBI YCTaHABJIMBATHCS HA BCE aBTOMOOWIIM, YTOOBI 00€30MACHUTH
BOAUTEINS U maccaxxkupoB. B Henanexom Oyayiiem VSC craner psajioBoii, kak u ABS.

IpakTuyeckoe 3ansitue Ne 12
Tema: Oc00eHHOCTH KOHCTPYKIMH TOPMO3HBIX CHCTEM

Heanb 3ansTus:[Ipakruueckoe 03HAKOMJIEHHE ¢ OCOOCHHOCThIO KOHCTPYKIIMU CTOSIHOYHOM
TOPMO3HOM CUCTEMBI C AJIEKTPOHHBIM YIIPABICHUEM
OolecnevyeHnne 3aHSITUSA: TJIAKATHI, KAPTOTPAMMBbI, TaOJIUIIbI, IEHUCTBYIOIIEE TEXHOJOTHUYECKOE
o0opymoBaHue
duekTpoMexannyeckuii croasHouHbli TopMmo3 (Electromechanical Parking
Brake, EPB) siBnisieTcst COBpeMEHHOM KOHCTPYKIUNA CTOSHOYHON TOPMO3HOM CUCTEMBI, B
KOTOPOM UCHOJIB3YETCS AIEKTPOMEXAHUUECKUN IPUBOJ TOPMO3HBIX MEXAHU3MOB.
DNEeKTPOMEXaHUYECKUI CTOSHOYHBIN TOPMO3 BBITIOJHSAET CAeayonue GyHKINH:
- yAepKaHue aBTOMOOWIIS Ha MECTE TIPHU CTOSTHKE;

- aBapUITHOE TOPMOKEHHUE TPU ABUKECHUU aBTOMOOUIIS;

- yAep>KaHue aBTOMOOWJIISI TTPU TPOTAHUM Ha TIOTHEME.
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4.2 chpoﬁcmeo ANNEKMPOMEXAHUUECKO20 CNMOAHOYHO20 MOPMO3A

Cucrema EPB (pucyHok 2) ycTaHaBIMBaeTCs Ha 3a/IHME KOJieca aBTOMOOUIIS.
DNEeKTPOMEXaHUYECKUIN CTOSTHOYHBIN TOPMO3 UMEET Clieayolee o01Iee yCTpOMCTBO:

- TOPMO3HOM MEXaHHU3M;
- TOPMO3HOM MPUBOJI;

- OJICKTPOHHAA CUCTCMaA YIIPABJICHUA.

Pucynok 1 — O6mwmii Bug cucrems: EPB

B cucreme HUCIIOJB3YHOTCA HITATHBIC TOPMO3HbBIC MEXAaHU3MbI, KOHCTPYKTUBHEIC
N3MCHCHHNS BHCCCHBEI B pa60qI/Ie OUJIXMHAPBI.

TopM03HOM IPUBO/J YCTAaHABJIMBAECTCSA HA CYIIIOPTE TOPMO3HOTO MEXAHU3MA.
Topmo3HOHNIPUBOA TpeodpaszyeT MEKTPUUECKYIO SHEPTUI0 OOPTOBOM CETH B
IIOCTYIIATEIBHOE IBUKEHUE TOPMO3HBIX KOJIOJIOK. JIJIsI BBIITOJTHEHUS BO3JI0KEHHBIX
GyHKIINNA TPUBOJ BKITIOUAET CIIEAYIONNE KOHCTPYKTUBHBIE DJIEMEHTHI:

- 3JICKTPOJABUTATEND;
- peMeHHas Iepeaya;
- IUIAHETAPHBIN PELYKTOD;

- BUHTOBOM ITPUBO/IL.

Bce anemenThI HaxoOsTCsa B OTHOM KOPITyCC. BpamaTem,Hoe ABHUOXKXCHHC

AIIEKTPOJBUTATENSIUEPE3 PEMEHHYIO IIepeaaydy NepelaeTcs Ha IUIaHETapHbBINA PEyKTOP.
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[IpumMeHeHue rmIaHeTapHOTrO PeAYKTOpa O0YCIOBICHO CHUXKEHUEM YPOBHS IIIyMa, MacChl
MPUBOJIA, & TAKXKE CYIIECTBEHHOW SKOHOMHUEN MPOCTpaHCTBa. PeayKTop ocyliecTBisieT
nepeMeInieHue
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BHHTOBOI'O IIPHUBO/JIA, KOTOpBIﬁ B CBOIO O4YE€pPECab oOecreynBaeT
MMOCTYNATCJIbHOC ABMXKCHUCTIOPIIHA TOPMO3HOI'O MEXAaHU3MaA.

DJIEKTPOHHASI CHCTEMA YIPABJIEHUSICTOSHOYHBIM TOPMO30M OOBEIUHSCT:
- BXOJHBIE JaTYUKHU;

- OJIOK yTIpaBJICHUS;

- UCTIOJTHUTEJIbHbIC MEXaHU3MBI.

K BXOAHBIM JaTYMKAM OTHOCATCS KHOIKA BKIIFOUEHHS TOPMO3a,

JATYUK YKIJIOHA, TaT4yuKneaanu cuerieHus. Knonka BriroyeHus
pacriojaraeTcsi Ha IEHTpaJlbHOM KOHCOJIM aBToMoOmis. J{atunk

YKJIOHA MHTETPUPOBAH B OJIOK yrpasiieHus. JlaTauk nmemanu

CLIEIUICHHS] PACIIONOXKEH HA IPUBOJIE CLUEIVIEHUS U (PUKCUPYET /1Ba
napaMeTrpa — IOJIOKEHUE U CKOPOCTh OTITYCKAHUS IE€NaIu CLEIICHMS.
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