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Meronuueckue  ykasaHusi NpeaHasHadyeHbl nans  crygeHtoB  rpynn  CIIO
cneruanbHocTh 23.02.07 «Texnnueckoe 00CIy>KMBaHUE U PEMOHT JIBUTATENs, CUCTEM
W arperaroB aBToMoOwiIel» mno gucuuiuiuHe «OCOOEHHOCTH  KOHCTPYKIM

ABTOTPAHCIIOPTHBIX CPCACTB» COCTABJICHBI B COOTBCTCTBHUU C Tpe6OBaHI/IHMI/I dIrocC
CIIO.



O0mme ykazaHus 1o NpoBeIeHUI0 MPAKTUYECKUX 3aHATHI.

Henbto  mpakTHueckux  3aHATUH 1o  jguctuminHe  «OCOOEHHOCTM — KOHCTPYKLHUH
aBTOTPAHCIOPTHBIX CPEJCTB» SABISETCS 3aKPEIUIEHHE TEOPETUYECKUX 3HAHUM, IOITY4YEHHBIX B
yueOHbIX KaOMHETaX U B MPOLECCe CAMOCTOSTEIbHON pabOThl yyaliuxcs ¢ y4eOHOM JuTepaTypoi.
[Tpy BBITOTTHEHUN MPAKTHYECKUX 33JaHUH OT ydamuxcs TpeOyeTcss CaMOCTOSATEIbHOE BBITOTHEHHE
orepauuii Mo pazbopke-cOOpKe arperaToB MOCJi€ IMPEIBAPUTEIBHOTO W3YyYEHHUs MX YCTPOMCTBa,
ocoOeHHOCTeH paboThl M OE30MACHBIX METOOB TPY/Aa MO/ OOIIUM PYKOBOICTBOM IIPETIOIaBATEIs.

N3ydas ycTpoilcTBO, MPOBOJS JEMOHTaXX M MOHTAX arperaTtoB, CbeM M YCTAHOBKY JeTaleil,
yyaluecs: MOoJy4yaroT NepBOHAYaJlbHbIE NMPAKTUYECKHE HABBIKM IMPOBEJEHUS olnepainuil paz0opku-
cOopkH, perynupoBkd, TO U peMOHTa ydyaTcsl PalMOHAIBHOMY HCIOJIb30BAaHUIO MHCTPYMEHTOB,
npucnocoOnenuid. [To mepe BbIMONHEHUS 3alaHUN UX YMEHHSI KaK HCIIOJHUTENEH MPaKTHYECKUX
3aJJaHUi COBEPILEHCTBYIOTCS, 3aKPEIUISIIOTCS HaBBIKM NMPO(ECCHOHAIBHOTO MPOBEACHUS pa30opKu-
cOOpKH arperaToB, peryJMpPOBKH TEIJIOBBIX 3a30poB U Jp. [lomydeHHbIe 3HAHUS TOMOTYT TPaMOTHO
9KCIUTyaTUPOBaTh TEXHHUKY, HaXOJUTh M YCTPaHATh HEHUCIPABHOCTH, I'PAMOTHO BBINOJIHAThH
CIIECAapHO- PEMOHTHbIE PA0OTHI MO YCTPAHEHHIO HEUCIPABHOCTEW, BBIMOJHATH ONEPALUU IO
PeryIupoBaHUIO MEXaHU3MOB, 00€CIIeUnBast 10JIFOBEYHOCTh Pa0OThI MAIIMHBI.

BEIMOTHEHUIO TPAaKTUYECKOTO 3aJaHusl Mo pa3dopke-cOopke arperaroB, ux TO u peMoHTY
MPEIIEeCTBYET 3Tall 3aKPENIeHNUs] TCOPETUUECKUX 3HAaHUN O JeTaNAX, U3 KOTOPBIX COCTOST arperarsl
U MEXaHWU3MBI, COICPKAHMSL M TIepeyHs paboT. DTOM 1eNn CIy>KUT MPUBEACHHBIN WITIOCTPATUBHBIN
MaTepuall.

Paz6opka-cOopka MeXaHu3Ma HYy)KHA  JUI1  TOro, 9TOOBI  YBHUJCTH, KaK

COEZIMHEHBI MEXy COOOM AeTanu, Kak OHU B3aUMOJIEHCTBYIOT BO BpeMs pabOTHI.

B wactu 3amaHuii TmpexycMOTpeHa TOJIBKO dYacTWyHas pa30opka MexaHu3zMa ITo

OTHOCUTCSI K T€M CilydYasM, KOIJa paclloJIOKEHHE JeTalledl B MEXaHM3Me XOpOUIO BUIHO M 0e3

MOJTHOM pa300pKH WM KOTJa MOJOOHBIH MEXaHW3M ydallluecs yKe pa30upalid NP BHITIOJTHEHUH
NPEbIAYIINX 3a1aHui.

[Ipu ocMoTpe CHATBIX JeTanel ¢ Lenblo UX JedeKTaunu (BU3yaJbHOW AMArHOCTUKHM HA HAJTUYHE
ne(eKToB) HE0OXOAUMO OLIEHUTh COCTOSIHHE TPYLIMXCS MMOBEPXHOCTEH, 3HOC 3yObeB IIECTEPEH,
MIOCAJIOYHBIX MECT MOJ| MOAUIMIHHUKH, COCTOSHUE YIUIOTHUTEIbHBIX KOJEll, MaHKeT, MPOKJIAJOK,
OIpENIeNINTh, KaK CMa3bIBAIOTCS JETald, HAWTH KaHaiuel cMmasku. [lpu pasbopke HeoOXxoaumo
oOpamiath BHMMaHHE Ha YHCJIO PETryJMPOBOYHBIX MPOKIATOK W MeCTa WX PacIOJIOKEHUS,
OJTHOBPEMEHHO M3y4aTh JAPYrHe MEXaHU3Mbl PETYIUPOBAHHUS.

[Ipu cOopke MexaHn3Ma HEOOXOAUMO YUUTHIBATh, YTO OJHM JI€TAIN JIOJKHBI KPEMUTHCS IPOYHO,
a Ipyrue — ¢ He0OXOIMMBIMH 3a30paMH B COEIMHEHUSX Ui o0ecrieueHHs paboThl MEXaHU3Ma.

Jlist mpoBeIeHNsT MOHTa)XXHBIX M PErYJUPOBOYHBIX PabOT KakI0€e YU4eOHOE 3BEHO JOJDKHO MMETh
HECKOJIBKO KOMITJICKTOB HHCTPYMEHTOB, & TAK)KE JTOTIOTHUTEIFHO HHCTPYMEHTBI U IPUCTIOCOOICHHSI,
HEOOXOIMMBIC ISl BBIITOJIHCHUS 3aJaHHUs.

Komnnexm uncmpymenmog — 310 HaOOP CIEAYIONIUX HHCTPYMEHTOB:

1) ko4 raeuneie aBycroponnue 8x10; 10 x 12; 12 x 13; 13 x 14; 14 x 17; 17 x 19; 19x22;
22x24; 24x27; 27x30; 32x36 MMm;

2) ximoun Topuoseie 10; 12; 13; 14; 17; 19; 22 u 24 MM WU KJIIOYU TOPIIOBBIE CO CMEHHBIMHU
rOJIOBKAMH TaKUX K€ PA3MEPOB C BOPOTKOM U JTOTIOJHUTEIBHBIM yIJTUHUTEIEM;

3) OTBEPTKH, MTACCATHIKU, KPYTIOTYOIIbI, MOJIOTOK, 3yOHJI0, OOPOJIOK.

VYyamuecss JOMKHBI YMETh CaMOCTOSITEIBHO BbIOMpaTh HMHCTPYMEHT Ui  TPOBEICHUS
KOHKPETHBIX OIEpaIiii Py BBIMOJHEHUH 3aJjaHus, T.€. OHHU JOJDKHBI BEIPaOOTaTh BEPHBIN, TOYHBIN
riiazoMep, 4TroObl Ha I1a3 0e30MUO0YHO OMPEeNATh pa3Mephl OOJITOB M TacK, HE MPUMEHSS
HW3MEPHUTEIIbHBIN HHCTPYMEHT.



HucTpyKuusi Mo npaBujIaM u MepaM 0e301MacHOCTH

Np¥ TNpPOBeJeHHMH MPAKTHYECKHUX 3aHATHH MO0 MEKIUCHUIUIMHAPHOMY KYpCY
M/IK.03.01«Oco0eHHOCTH KOHCTPYKIMI ABTOTPAHCIIOPTHBIX CPEACTB»

Opexna ydaierocst 10JKHa ObITh 11000paHa 1Mo €ro pocry, 3amnpaBieHa, pyKaBa 3aCTErHYThI.
Bouocs! 1071KHBI OBITH 3aIIMIIEHBI TOJIOBHBIM YOOPOM.

Pyku ywamerocst He HOJDKHBI OBITH 3aMacieHbl, YTOOBl OH MOT HAJEXHO YJICpKHBATh
MHCTpYMEHT. OUMIIaTh U MBITh PyKH O€H3UHOM HJIU IU3€IbHBIM TOILTUBOM 3aIPELICHO.

PaGodee MecTO MOIDKHO COAEPHKATHCS B YUCTOTE M TOPAIKE, MPOXOIBI JTOJDKHBI OBITH
CBOOOTHBIMH.

[Ipu cHATHHM WM pa30oOpKe arperatoB, B KapTepe KOTOPHIX MOXKET OBITh MAaciio, MOJICTABHUTH
BAaHHOYKY JUIs €ro ciuMBa. B ciydae momagaHusi Maciia Ha IMOJI HEOOXOAMMO IISTHO 3achINaTh
ONMWJIKAMH WJIM TIECKOM, JIaTh Maciy BIIUTAaThCs, W, YOpaB 3aChINKY, IMPOTEPETh MECTO BETOIIBIO
Hacyxo. OTpaboTaHHYIO BETOIIb yOUPATh B )KEJIE€3HBIH SIIUK C MJIOTHON KPBHIIIKOH.

ITon xonmeca MOHTa)XKHBIX MEXaHH3MOB HEOOXOJIMMO YCTaHABIMBATH NMPOTHBOOTKATHEIC

KoJlofKU. BcraBaTh HOramMm Ha Kojeca UM JIpyrHME€ HEYCTOMYMBBIE YacTH MEXaHU3MOB
SAIPEIAETCA!

Kpyrnbie neranu (Basibl, MOPUIHM, LMWIMHAPHL, TWIB3bI U Jp.) 3alpeliaeTcss KJIacTb Ha Kpai
cToJA.

Hcnonp3yempiii  ansi pabOTBl HMHCTPYMEHT JOJDKEH OBITh B HCIPABHOM COCTOSIHUM U
COOTBETCTBOBATH OIPEJICIIEHHBIM TPEOOBAHUSIM:

+ MOJIOTOK JIOJDKEH MMETh CJIETKa BBIMYKJIBIH, TIIAIKUi, 0e3 3a3yOpuH M TpemuH O00eK; pydka
MOJIOTKa, U3FOTOBJICHHAS U3 JAepeBa TBEpAOi MOPOJIbl, JODKHA OBITH HE3aMaclIEHHOM, IIaJkoH, 6e3
CY4YKOB, PaCKJINHEHHOW;

+ 3yOWIJIO HE JOJDKHO MMETh Ha YAAapHOW MOBEPXHOCTH W OOpOJAKE TPEIIWH, HaKJena MeTaia,
CKOJIOB, BLIOOUH;

+ OTBEpTKAa HE JOJDKHA MMETh OCTpPBIH paboumii KOHEI, a CTEpKEeHb OTBEPTKU JOJDKEH OBITh
MMPAMBbIM, HCTIOTHYTBIM,

* U3MEPUTEIBbHBII MHCTPYMEHT JOJDKEH OBITh YHMCTBIM, CYXHM M COJIEPKaTbCs OTAEIBHO OT
pabouero HHCTPYMEHTA;

* Ta€YHBIC KJIIOYM JUIS OINEpanud HEOoOXOJMMO IMOJOMpaTh TOYHO IO pa3Mepy. 3arperiaeTcs
MOJIb30BATHCS KITFOUOM, Y KOTOPOTO TYOKH HE MapauleIbHbI U B 3€B 3aJI0’KEHBI TNTACTUHKH;

* HE JIOMyCKaeTCs YUTMHEHUE phluara 3a C4eT MCIOJIb30BaHMs KyCcKa TPYObI MJIH JPYTOro KIIF0Ya;

« IPH OTBOpPAYMBAaHUM TaeK M (YTOPOK KpEIUIEHUs Kojieca HEOOXOAMMO HCIIOJIb30BaTh
CTIeMATIBHBIA KITI0Y M3 Ha0Opa MHCTPYMEHTOB (IUIOTHO HAJETh €ro Ha TaiKy, 3aHATh YCTOMYHBOE
MIOJIOKEHHE, PACTIONOXKHUB PYKOSTKY pbldara Tak, 4ToObl yCUiIie ObUIO HaIlpaBlIeHO K cebe).

JloMKpaT He0OXOIMMO YCTaHABIMBATh B 0003HAYeHHBIX MecTaxX. Ecnm o0o3HaueHMi HeT,

TO BBIOMPAIOT MECTO, OOECHEeYMBAIONIee YCTOWYMBOE IOJIOKEHHE IOMHATOrO OOOPYIOBaHUS W
arperaroB. JJOMKpaThl JOJKHBI IMETh CTOIIOPHI, MEIIAOIINE BHIXOLy BUHTA MJIH PEHKH, KOT/a IITOK
BBIJIBUHYT B KpalHee MOojoXeHHe. [IOBEepXHOCTh TOJOBKM INTOKA HE JIOJDKHA JIONYCKAaTh
npockaib3biBaHus.  [lox  JOMKpaT MOACTaBiseTCS IIMpOKas MpodHas Jocka. JlomkpaT
YCTaHABJIMBAETCSl CTPOTO BepPTHKaNbHO. [locie mogbema eauHUIBI 000PYIOBAHUS UISI CTPAXOBKU
0J] Hee YCTAHABIIMBAIOT ITOJICTABKH.

Kaxxnoe pabodee MecTo JOKHO OBITH OCHAIIICHO:

- UCIIPAaBHBIM TEXHOJIOTUYECKUM 000pyI0BaHUEM, MHCTPYMEHTOM u
MIPUHAIJIEKHOCTIMU;

- TCXHOJOIHYCCKUMHU KapTaMH U HHCTPYKIHUAMU,

- ONHMCbIO  O0OpYIOBaHUS U KpaTKOM  HMHCTpyKIMEH 1O MepaM U IIpaBHUJIaM
0€30MacHOCTH TP BBIITOJTHEHUUIIPAKTUYECKUX padoT;
- IPOTHUBONOKAPHBIMU CPEJCTBAMU U MpaBUIIaMU WX npuMeHeHus. Ha



pabouux MecTax 3amperieHo:
- paboTaTh CTyAI€HTaM, HE MPOIIEIIINM HHCTPYKTAXK;

IMOJIB30BATHCS OTKPBITBIM OTHEM;

BKJIIOUATh IPUOOPHI U YCTAHOBKU 0€3 pa3peleHus MpernoiaBaTes;

XPaHUTDb I'OPHOYC-CMA30YHBIC MaTCpUAJIbI;

BKJIFOYATh ABUI'aTCIIN U HpI/I60pH, MHHYS 3aBOJACKHEC BBIKIIFOYATCIIN,

IMOJIb30BATHCS HCUCIIPABHBIM MHCTPYMCECHTOM, 3aBOAHBIMU PYKOATKAMU;

IPUMEHSTh STWINPOBAHHBIN OCH3MH;

IMyCKaTb ABUT'aTCJIb WX CTCHABI IIPHU YTCUKE TOIIJIMBA UJIU rasa,

MIPOU3BOJIUTH B TMIOMEIIEHUH AJIEKTPOTEXHUIECKHE, CBAPOUYHBIE M JPYTUE TEIJIOBBIE PEMOHTHEIC
paboTHI.

Paboune MecTa TOKHBI COAEPIKATHCS B UUCTOTE U MOPSAIKE, POXObI JOIKHBI OBITH
CBOOOJTHBIMU.
Bce pabGoune mecta M BEHTWISATOPHI JIBUTATENEN JOJKHBI MMETh MHIMBHyallbHbIE METAINIMUYECKUE
orpaxxieHus 1 TpadapeTsbl ¢ HAAMUCIMH «J|BUTaTeNb HE TyCKaThY.
DJEeKTPOINPOBOIbl JAOJKHBI UMETh HaJeXKHYI M3oisinuio. Ha kinemMmax M po3eTkax HEOOXOIUMO
yKa3aTh HaIpsKEHUE.

Otnenenue 51aboOpaTopud MO JUArHOCTUPOBAHMIO JBHUrateiaed JOHKHO HMMETh HAJEKHYIO
BEHTHJISIIIMIO C KPAaTHOCTBIO 0OMeHa Bo3ayxa He MeHee 1:1, JOCTaTouHyr0 OCBEIIEHHOCTh pabounx
Mect — 500 1K, ypOBEeHb TPOMKOCTH IIyMa He 0osee 75 ab.

Kaxmoe pabodyee MecTo IOKHO HMETh: OTrpakJeHHe, padouyyl0 OCHACTKY, TEXHOJOTHUYECKUE
KapThbl, MHCTPYKLIUU U UCIIPAaBHBIM MHCTpyMeHT. Ha mocty nomkeH ObITh MPOTHBOIOKAPHBIM IIWT,
YKOMIIJIEKTOBAHHBIN COIVIACHO THUIIOBBIM IIPABUIIAM.

VYyamuecs 1omycKarTcs K

71a00paTOPHBIM paboTaM TOJIBKO MOCIIE IEPBUYHOIO MHCTPYKTaka HAa paboueM MecTe. Y CTaHOBKU U

npuOOPHI C ANEKTPOITUTAHUEM OT CETH JI0JKHBI UIMETh O0Iee 3a3eMileHle, a paboune JBUTraTelIu —
BBIBOJIBI OTPa0OTaBIIMX Ta3oB B aTtMochepy
4yepes3 ClielUalbHbIe TIYIIUTEIN.

JlabopatopHo- mpakTHdeckue paboThl MPOBOAATCA JJIs SKCIHEPUMEHTAIbHON IPOBEPKU
TEOPETUYECKOr0 Kypca, M3JI0)KEHHOTO Ha JIEKIMSAX M MPAKTUYECKUX 3aHATUAX WIH H3Y4YEHHOIO
YYaIUMUCS CaMOCTOSATEIIBHO.

Ha naGopatopHbix paGoTax oTpaOaTBIBAIOTCS METOAMKH AKCIEPUMEHTAIbHBIX HCCIIEAOBAaHUM U
TEXHUKA OBJIAJICHUS METOJAAMHU U3MEPEHUM.

ITpu BbINOIHEHUHU 1a0OPATOPHBIX PadOT cienyeT CTPOro coOlonaTh TEXHUKY Oe30macHOCTH
(TB), ¢ KOTOpO¥ MOKEH O3HAKOMUTHCS KaKABIH ydarmmiics mox pocnuch. Tpeboanus no Th
U3JI0KEHbI B MHCTPYKIMSIX, HAXOAIIUXCS B 1a00paTOpuu U 0()OPMIIEHHBIX Ha CTEHAAX. Yualuuecs,
HE TMpOLIEAIINEe MHCTPYKTaXX IO TEXHUKE O€30IIacHOCTH, K JIa0OpaTOpHBIM 3aHATHSIM HE
JIOITYCKarOTCH.

[Tpu HapylmIeHUHM MPaBUII TEXHUKUA OE30MACHOCTH YYAIIUiiCS HE JOIMyCKAaeTCs K TMOCIEIYIOUIM
3aHATHAM, a MH(popMarus o HapyueHun Th 1oBoauTcs 10 afMUHMCTpaLuu Kosieka. [1oBTOpHBIi
JIOITYCK K BBIMTOJTHEHUIO JIA0OPATOPHBIX PA0OT YHAIIMIACS MOJyYaeT MOCIe HOBOTO MHCTPYKTaXKa I10
TEXHUKE OE€30MaCHOCTH.

K oryeram 1o 1ab0paTopHO-NPAKTUIECKUM padOTaM MPEIbIBIAIOTCS CIEAYIONINE TPeOOBaHUSI.

1. Pa6ora BHINONHSETCSA aKKypaTHO 6e3 IIOMApPOK U UCIIPABJICHUIT TACTOM WM B KOMITBIOTEPHOM
BapHaHTe.
2. OTYeT T0/DKEH COMEPHKATD:

Ha3BaHUE pabOThI;

1eNb paboThI;

MOPAAOK BbIITOJTHCHHUA pa6OTBI;

YCPTECIKH, CXCMBbI, JUATr'PAMMBI, Ta6J'II/ILU>I;



- BBIBOJIbI M PE3YJIBTATHI 10 BBHIIIOJIHEHHUIO JJA0OPATOPHO- MPAKTUUECKOH paboThI.
3. Yyaniuiicst B 0TUETE HOIDKEH OTBETUTH HA BCE KOHTPOJILHBIE BOIPOCHI.

Ha mpaktnueckyro paboty otBoautcs 2 wnm 4 4vaca no rpaduky. Ecou cTymeHT He ycmen
BBINIOJIHUTH JTaOOpaTOpPHYIO pabOTy B YKa3aHHOE BpeMs, €My CIeAyeT 3aKOHYHTb pPaboOTy BO
BHEYpPOUHOE BpeMsl B IPUCYTCTBUU MacTepa MPOU3BOJICTBEHHOTO O0yUYEeHUSI.

[Tocne BBIMONMHEHUS MPAKTHYECKON paOOThI YUAIUNCS OTYUTHIBACTCS MEpe MPEroaBaTesieM O
pesyibTaTax SKCHEpPUMEHTAIBHBIX HCcienoBanuid. Jloma yuamuiics odopmiser paboty u
3alUIIaeT €€ Ha CIEAYIOIIEM 3aHSATHUU TMepel] BBINOJHEHHEM HOBOW paboThl. Pabora cumraercs
3aUTEHHOM, €ClIi B HEH COOJIOJIeHBl BCe TpeOoBaHUSA K e¢ OOPMIICHHIO M HET 3aMEUaHUi IO ee
BBIBOJIAM.

[Tocne BbeIMOMHEHHS BceX pPaOOT ydalmUMKCA TOJdydaeT OOmmMi 3a4deT 1Mo J1abopaTopHO-
MPAKTHYECKUM paboTaM ¥ IOMYCK K HTOTOBOM aTTeCTaIH 1O AUCIHUILTHHE.

VYwyamuiicsi, He BBITIOJHUBIINNA W3JI0KCHHBIC BBINIEC TPEOOBAaHUS, HE JTOMYCKAETCS K UTOTOBOMH
aTTeCTallid JI0 TIOJHOTO BBHITIOJHEHHS] KOMIUIEKCA MPAKTHYECKUX padoT, MPeryCMOTPEHHBIX

IIPOrpamMMOoii.



Tema 1: «Oco0eHHOCTH KOHCTPYKIMH coBpeMeHHBbIX VR —00pa3HbIX
JABUTaTeJen»

IpakTuyeckoe 3ansaTue Ne 1
«BbInoJIHeHNE 3aJaHUI 110 U3YUYEeHUI0 ycTpoiicTBa VR-00pa3HbIX ABUraTeiei.»

Heab 3ansaTus: «BeimoaHeHne 3a1aHui IO U3YYeHHIO yCTpoiicTBa VR-00pa3HbIX nBUraTenei.»

O0ecneuenue 3aHATHS: TUTaKaThl, KapTOrpaMMBlI, TaOJTHUIIBI, JCUCTBYIOIICE
TEXHOJIOTHYECKOe 000pyA0BaHHE.

V o6pa3HbIn aBTOMOOUNbHbLIN ABUraTesfib: 0COOEHHOCTMH,
ADOCTOUMHCTBA U HEQOCTaTKN

B ob6mem cinyuyae v 00pa3Hblil ABUTATEIh — 3TO OOBIYHBIN ABUTaTedb BHyTpeHHero cropanus (JBC),
OWIMHIPEL KOTOPOTr0 KOHCTPYKTUBHO PACIIOIOKEHBL IPYT IIPOTUB APYra II0J ONPENEICHHBIM YIJIOM.
Kak u m0060ii 1pyroit MOTOp, OH BO MHOTOM OIpeIeseT KOHCTPYKITUIO
aB”l;(BM06I/IJ'I$I.

HemHoe2o ucmopuu

Briepsrie JIBC, numeromuii mpakTndeckoe MpuMeHeHne, OblT TOCTPOCH HEMEIIKUMHU HHKeHepamH [ .
Haimnepom u B. Maiitbaxom B 1883 roay. DTOT OJHOIMIIMHIPOBBIA CUIIOBOK arperat oo0bemMoM 462
Ky0. cM. pa3BuBan MomHOCTH 1,1 1. ¢. OmHAKO 3TOH MOIIHOCTH OBLIO HEIOCTATOYHO U B
JaNbHEUIEM ee HapalllMBaHHE OCYIIECTBISUIOCH MyTEM YBEJIMUYEHHUs pabouyero oobema IMIMHIPA.
Ho stoT nporiecc He MOT TPOIOIKATHECS OECKOHEYHO, TT0O3TOMY KOHCTPYKTOPHI Ha4alld TOCTETIEHHO
YBEJIMYMBATH KOJIUYECTBO LIMJIMH]IPOB.

Tak NOsSBUIUCH PAAHBIE IBYX- UYETBIpEX- ILIECTU- U AK€ BOCBMUIWINHAPOBLIE ABUrarenu. Ilpasna,
YBEJIMYEHUE KOJIMYECTBA YCTAHOBJIEHHBIX B OJAMH psAJ LWIMHAPOB Oojiee 6-TU 3HAUUTEIBHO
YBEJIMYMBAJIO rabapuTHBIE pa3Mepbl MOAKANOTHOTO MPOCTpaHCTBa aBTomMoOmis. Kpome Oosbiioi
JUIAHBI PSITHBIE MOTOPBI UMEIOT U APYTUe HEAOCTATKU, HallpUMep:

OOJIBIIION BEC;

OTpaHUYEHUE MOIHOCTH;

HEJ0CTAaTOYHYIO COATAHCUPOBAHHOCTD M JIP.

B mnHacrosmmee Bpemsi pa3paOOTKOW PpSIHBIX CHJIOBBIX arperaroB 3aHUMAIOTCS BCE BEIyIIHE
MIPOU3BOIUTENIN aBTOMOOMICH. CBSI3aHO 3TO C TE€M, YTO OHU IPOCTHI KAaK B M3rOTOBJICHWHU, TaK U B
nporecce 3kcruryatanui. OTIMYAIOTCS OHH U BEICOKOW PEMOHTOIPUTOAHOCTBIO.



[ToHnmasi, 4TO pacroyio’KeHHE IMIMHAPOB B OAMH PAJ — 3TO BPEMEHHOE pelleHHe, TOT ke B.
Maii6ax B 1889 roay nzo0pen u 3amaTeHTOBaN vV 00pa3HbIi ABurarenb. OnHako nepsbie Takue J[BC
Hayajly M3rOoTaBIMBaTh TOJIbKO HauuHas ¢ 1905 roma, mpuuem He B I'epmanum, a B CIIA un
®paHuum.

Ocobennocmu KOHCMPYKUUU

KoHCTpYKTHBHO V 00pa3Hblii IBUraTelb 3HAUUTEIBHO
CIIOKHEE CTaHJapTHOTO PSJHOrO MoTopa. Benp OHM OCHamaroTCst AByMsI TOJOBKaMH OJiOKa
mwHapoB (I'BLl) u umeror Gonee cioxHble MexaHu3Mbl razopacnpenenenus (I'PM) u Brpeicka
TOIUIMBA.

bonbiioe 3HadeHHe B KOHCTPYKIMHM V OOpa3HbIX JBUTATeNIel UrpaeT yrojl pasMeleHHs
LWIMHIPOB OTHOCHUTENBHO Apyr Jpyra. B mpomecce 5BOMIONUM  CO3JaBANUCh PA3JIAYHBIE
KOHCTPYKLIMH, B KOTOPBIX YIJIbI pa3Bajla IWINHAPOB U3MEHAIUCh oT 1 1o 180 rpamycos.

B pesynomame mnocouucniennvix 5KCNEpUMEHmMOE paspadoOmyuKky NpuuLiy K 6vl800y, UMO
Haubonee onmumanbHeiMu Aenaomcs yaavl 45, 60 u 90 epadycos. HUmenno smu yanvi passand
YUTUHOPOB UMeem OONbUUHCINGO COBPEMEHHBIX V 0OPA3HBIX CUNIOBbIX A2Pecamos.

OCHOBHBIM JOCTOMHCTBOM V OOPa3HBIX MOTOPOB SBISETCSA MX KOMHAKTHOCTb. [Ipu 3TOM, MX
HECKOJIBKO yBEIMYEHHAas UIMPUHA CYLIECTBEHHOIO 3HA4YE€HMs Ha pasMepbl IOJKANOTHOIO
[POCTPAHCTBA aBTOMOOMIISI HE OKa3bIBAET.

PazHple yribl pa3Bajga LWIMHAPOB MCIOJIB3YIOTCS B pa3iMYHBIX CHJIOBBIX arperarax.
HekoToprie ux koH¢urypauuu coOagaHCUpOBaHbl OYEHb XOPOILO, APyrue TpeOyrT MCIOJIb30BaHUS
JIOTIOJTHUTEBHBIX MEXaHW3MOB. Tak, Hampumep, v oOpa3Hble ABUraTeNd C ONTUMAJIbHBIM YIJIOM
pasBaJia, TaKHe Kak:

1. v 16 — nmpekpacHO ypaBHOBEIICHBI H OOSCIICUNBAIOT PABHOMEPHYIO paboTy Bcex
[IINH/IPOB;

2. v 12 (cocrosumii kak-Obl M3 2-X MIECTULMIMHIPOBBIX CHJIOBBIX arperatoB) —
HE3aBUCHMO OT yIJla pa3Baja HWIMHAPOB OTIUYHO YPaBHOBEIICH;

3. v 10 u v 8 — TpeOy10T HaIM4Ks MPOTHBOBECOB Ha KOJIEHYATOM BaJly;

4. v 2, v4, v 6— oTInYaroTcs MOBBILIEHHOW BUOpaiueil u TpedyroT

HOHOHHHTCHBHOﬁ 6aJ'IaHCI/IpOBKI/I.

JIBuraresib VR u ero ocodennoctu
B 1991 roay Hemenkuii KOHIIEpH MPEACTABUI HOBYIO CXEMY PACIIOIOKEHUSI IIMJIMHIPOB —
psaaHO-cMelleHHyo. Komnanuu TpeboBaiicss KOMIAKTHBIM, HO MOUTHBIN [I€CTUIUINHIPOBBIN
MOTOD JUTsl YCTaHOBKH Ha MasiorabaputHbie monenu Audi, Volkswagen u Seat: TpaaumioHHbBIN
V6 B HUX MPOCTO-HANIPOCTO HE BJIE3al.
Hosblil auratens nomyuus obo3HaueHue VR — aGOpeBuarypy, 0003Ha4amoIllyro «v- 0Opa3Ho-
PAAHBINY. DTOT MOTOP MPEACTABIISLT co00H 3/1aKkyro moMech V-00pa3HOro arperata C OY€Hb MaJIbIM
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pasBaJIOM LMJIMHAPOB U OOBIYHOTO psiiHOrO ABHratens. Ero 6 IMIMHIPOB pacmojoxkeHbl V-00pazHo

nox yrioMm 15 rpamycoB, IMOPIIHH PACHONOKEHBI B OJIOKE B IIaxMaTHOM mopsake. KoMmakTHOCTH

MO3BOJIsUIa HAKPBITH OJIOK IIMIIMHIPOB BCETO OJHOM 0OOIIIei TOIOBKOIA.

Hocmouncmea u nedocmamxu

[upokoe pacnpocTpaHeHHe v 00pa3Hble JBUTaTeNU MOJXYYHUIIH, B IEPBYIO OUepeb, Omaronaps
BO3MOXKHOCTH TTOJTyYEHHUSI MAKCHMAIBHOTO KPYTSAIIEro MOMeHTa. JlocTUraeTcst 3To 3a CYeT TOro, 4TO
B OTJIMYME OT psiiHOro Motopa (R nBurarens), B KOTOPOM CHIIbI, HAIIPaBJICHHbIE HA KOJICHUATHIHN Ball,
OPHEHTHPOBAHBI MEPHEHIUKYIIPHO, B V O00pa3sHOM CHJIOBOM arperate OHH JAEHCTBYIOT IIO
KacaTeNIbHOM ¢ IByX CTOpOH. [Ipu 3TOM JoCTHraeTcss MakCMMajibHOE YCKOPEHHE KOJIEHYaToro Bajia,
TaK KaKk MHEpLUS, co3/laBaeMasi Ipu paboTe, 3HAYMTENIHFHO BBIIIE TOM, KOTOpas MCIONb3yeTcs B R-
00pa3HbIX MOTOpaXx.
Kpome Toro, v oOpa3Hblil ABHraTenb UMeeT OOJBIIYIO KECTKOCTh KOJICHYaTOro BaJia, 4YTo :

e MOBBIIIAET MPOYHOCTH BCEH KOHCTPYKIIUHU CUIIOBOTO arperara;

e  YBEIMYMBACT CPOK CIYKOBI MOTODA;

e TMO3BOJSET JUHAMUYHO paboTaTh KaKk Ha HU3KHUX, TaK M HA BBICOKHX (IIPEIENIbHBIX) 000pOTax.
CuioBble arperaTsl ¢ V-00pa3HbIM PACIONIOKEHHEM IIWIMHIPOB HE CBOOOAHBI OT HepocTaTKoB. Cpenn
HUX OTMEYaIOT:

e BBICOKYIO CTOMMOCTb;

e 0O0JBIION YPOBEHH BUOpALIUIA;

e  CIIOKHOCTH TPH OaJTaHCHUPOBKE U JIp.

OnHako B HacTosiiee BpeMs pPa3pabOTUMKU BIAJCIOT COOTBETCTBYIOIIMMH KOHCTPYKTOPCKHUMH
PEUICHUSIMA M TEXHOJIOTHYECKHMMHU BO3MOXXHOCTSIMH, TO3BOJISIOIIMMA MHHUMH3HPOBATh BIIUSHHE
ATUX HEJJOCTATKOB U YIYUIIUTH PS TEXHUYECKUX XapaKTEPUCTUK 3TUX MOTOPOB.

HecmoTps Ha To, 94TO C MOMEHTa U300pETEHHsI V 00pa3HbIX CHIIOBBIX arperatoB mpouuio 6omxee 100
JeT, UX TOTEHIMAJ] IOJIHOCTHIO €Ille He pacKphIT. bynyiiee aBTOMOOMIECTPOSHHS HECOMHEHHO
CBSI3aHO MMEHHO C 3TUMH MoOTopamu. [lo3ToMy B 3TOM HampaBlIeHHH U pPadOTarOT celdac
MHOTOYHCIICHHbIE KOJUIEKTHUBBI Pa3pabOTUMKOB, CTapasch, YTOObI MX MPOU3BOJACTBO CTajo Oojee
TEXHOJIOTUYHBIM M MEHEE 3aTPATHBIM.

Ilepcnexkmuenvle pazpabomxu

-+

Haubonee pacmnpocTpaHeHHBIM cpear V 0O0pa3HBIX
CHHTOBBIX"aIPETATOBABIMICTCS IBAPATENE-VO.
OnHako UMEHHO OH OTJIMYAETCS BHICOKMM YPOBHEM BHOpamuii U TpeOyeT TOCTaTOYHO TPYAOEMKOM
OajmaHcUpOBKH. B HacTosiiee BpeMsi CYIIECTBYET HECKOJIBKO HAIlpaBICHHA, B KOTOPBIX
HBOJIIOIMOHUPYIOT JIBUTATENHN V 6:

e OmNImo3uTHBIC CUIIOBBIE arperaThl
Onmo3uTHBEIE MOTOP — 3TO V 00pa3HBIi MOTOp, Y KOTOPOTrO Yrojl pasBaja IHIHHIPOB
cocrasisieT 180 rpaaycoB. Takasi KOHCTPYKLHS TTO3BOJISIET 3HAYUTEIBHO CHU3UTD LICHTP TSXKECTU H,
4TO OCOOCHHO Ba)XHO, B3aUMHO HEHTpaAIM30BaTh BHOPALMIO TOPIIHEH, crenaB pabouune
XapakTepUCTHKU MOTopa Oosiee TUIaBHBIMU. JIMJAEpOM 93TOTO HAMpPaBICHHUS MOTOPOCTPOCHUS
spisiercss komnanusi FujiHeavylndastriesLtd.,, xoTopas yxke MHOTO JieT pa3pabaTbiBaeT TaKue
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JBUTATENU JJIsi aBToMOoOmiIel Mapku Subaru. Onmo3uTHAsE KOMIIOHOBKA MO3BOJISIET MPUAATH OJOKY
LWJIMHAPOB OYE€Hb BBICOKYIO MPOYHOCTH M KECTKOCThb, OJHAKO 3HAYUTEIBHO YCIIOKHSET PEMOHT
MOTOpa.

ONNo3umHble CUNOBbIE aAzcpe2ambl YCMAHABIUBAIOMCA NPAKMUYECKU HA 6Ce a8momMoOunu
Subaru nauunas c 1963 2o0a.

e VR o0pa3Hbie MOTOPBI

Pazpabotka VR 00pa3HBIX CHJIOBBIX arperatoB — €mie OJHO HampaBlIeHHE, MO0 KOTOPOMY
pa3BHUBAKOTCS V-00pa3Hble JBUTATeNd. KOHCTPYKTMBHO TaKHe€ MOTOPBI MPEACTABISIOT COOOM
CcUMOMO03 V 00pa3HOTO U PSAAHOTO CHJIOBOTO arperara W OTJIMYAIOTCS OT OOBIYHBIX [ MajbiM yIiioM
pasBasia muuHApoB (15 rpamycoB) mE Hammumem oxnoit I'BLI, koTopas HakpwiBaeT 00a psna
LUJIMH]IPOB.

Takass KOMIIOHOBKA IO3BOJIIET MOJyYUTh KOMITAKTHBIM CUJIOBOM arperar, KOTOPbId MEHBIIIE 110
JUTMHE, YeM PSAIHBIA O-TH [IIMHIPOBBIM MOTOP U MTUPHUHE, YeM OOBIYHBIN IBUTATEIH VO.

VR 6 ycmanasnusanuce na asmomoounu komnanuu Volkswagen (Passat, Golf, Sharan u op.).
Onu umenu 3a600ckue oooznauenus AAA (oo6vem 2,8 1., mownocmo 174 1. c.) u ABV (o6vem 2,9 1.,
mowHocmsw 192 1. c.)

797 IBurareab VR6
JBurarenu VR ¢ psaHO-CMEIIEHHOW KOMITOHOBKOUM — pa3HOBUIHOCTh V-00pa3HBIX
JBUTATEJICH C MPEeTHbHO MaJIBIM YTJIOM pa3Bayia IUIUHAPOB. [IMoHEepaMu UCIIONh30BaHUS
komrnoHoBkH ObuTH Lancia u Ford; cefiuac unero ycnenrHo ucnonb3yer Volkdswagen.

JIBUTL' ATEJIb

Ipoucxoocoenue nazeanus VR

BomnpeknHa nepBbiii B3I JIOTHIHOMY TPEATIONIOKEHUIO OyKBa V B Ha3BaHUU KOMIIOHOBKH HE
uMeeT OTHOWIeHHA K V-o0pa3HeiM jpuratensM. VR — ab0peBuaTypa, COCTaBJICHHAs M3 JBYX
Hemenkux cioB "VerkiirztReihenmotor", uro B mnepeBojie 03HA4YaeT «yKOPOUEHHBIM pSATHBIN
JIBUTATEIIbY.

HUcmopusa cozoanus dsuzamens VR

B Hamm nHU ABUraTenu ¢ psIHO-CMEIIEHHON KOMIIOHOBKOM MPAaKTHYECKH O€3abTepHATHBHO
acconuupyrorcss ¢ MoTopamMu VRO Hemenxoit komnanuu Volkswagen. IllectuunnuuaapoBsie
nsurarend VW nosBuinuce B KoHue 80-X rofoB, 1 KOMIIAHUA IO CHX IIOP € YCIIEXOM yCTaHABIUBAECT
MOTOPBI 3TOM KOMIIOHOBKH B CBOM COBPEMEHHBIE MOJIENIH.

Pa3pabotku donbkcBaren 0a3upoBaMCh HA KOHCTPYKIUU YETHIPEXIMINHIPOBOTO JABUTaTEINs
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V4, mmpoko npumenssuerocst B aBromoouisix Lancia u Ford. Kak 310 HU yIuBUTENBHO, TPETHUM
IIPOU3BOJUTENIEM JBHUraTesed ATOM KOMIIOHOBKHM ObUI COBETCKMH, BIIOCIEJICTBUU YKPaWHCKUN
MenuronoabCKuil MOTOpHBIN 3aBoA. [[Burarenu V4 ycraHaBiuBajauCh B 3allOPOXKIbI U ClI€TaHHbBIE
Ha OCHOBE 3arnopoxkIiia Majible BHEAOpOKHUKHU JIY A3.

JBuratens VW VRO, pa3zpaboTanHbIil B epuoj, Korja mpejacenareneM mnpasieHuss VW Obut
®epnunann [1ux, 6bu1 BnepBoie npe3eHToBaH B EBpore B 1991 roxy. VR6 Havanm ycranaBiuBaTh B
mojenu Passat u Corrado.

B amepukanckoit monmenu Corrado ucmoib3oBajcs ABurareiab oobemom 2.8 nutpa. [lozxe
JUICH3UI0 Ha TPOU3BOACTBO JTHX JBUTATeNedl Kymuia KoHIepH Mercedes, BBIMYCTUBIINI
BIIOCJIEICTBUH COOCTBEHHYIO Moziens MmoTopa M104.900.

Pa3paborunku VolkswagenGroup nouuiv nanbiie ¥, yOpaB OAWH MIJIUHA, CO3/1aH JABUTATENb
VRS5. Oror nBurareins crasuics B Passat 1997-ro moaenasnoro roga, 1 Golf 1999-ro.

[IpeumymectBa nurareneit VR6

W3navanbpHO, CO3/1aBasi IBUTATEIb C PSAAHO CMEIIEHHON KOMIIOHOBKOH, kommanus Volkswagen
mpeciieoBaia Ieib CO3/aHUs MISCTUIMIIMHIPOBOTO MOTOpa C KOPOTKHM O0KOoM. OOBMHBIA V-
00pa3HbIii JBHUTATENh HE YIOBJICTBOPSI MOTPEOHOCTH pa3pabOTYMKOB TEM, UTO, OJaromaps
00J1bIIOMY pa3Bajly HUIMHIPOB UMEN CIUIIKOM OOJIBIIYIO IIUPUHY, YTO 3aTPYAHSIIO UCIIOJIb30BAHNE
MOTOpa 3TOM KOHCTPYKIIMM B aBTOMOOWISAX C MONEPEYHBIM PACHOI0KEHHUEM CHIIOBOTO arperara.
Co3naB nBUraTenh C PSAAHO-CMEIIEHHOW KOMIIOHOBKOW, KOMIIAHUS TONYyYHJIa YHUKaJIbHYIO
BO3MOXXHOCTh 0€3 MAacIITa0HBIX MEPeIe]OK YCTAHABIMBATH IIECTUIMIIMHIAPOBLIC IBUTATEIH B
MOJAKANIOTHOE TIPOCTPAHCTBO YXKE CYIICCTBYIONIMX MOJENEed aBTOMOOWJIEH ¢ TOMEePEeYHBIM
pacroyioKeHueM aBuraTesi 6€3 MacITaOHBIX MepeIeoK.

Texnonozuueckue ocooennocmu dguzamensn VR6

B otnuuune ot V6, UMEIOMEro CMMMETPUYHYIO KOHCTPYKIIMIO OTHOCUTEIBHO KOJeHBas1a, VR6
MOCTPOCH AaCHUMMETPHYHO, YTO XapakTepHO M PSAOHBIX arperatoB. BmyckHON KomIekTop
YCTAHOBJIEH C OJIHOM CTOPOHBI MOTOPA, & BBIITYCKHOM C IPYrOi CTOPOHBI.

3a cyeT TOro, 4Tto Bce 6 IMIMHAPOB PACHOJIOKEHBI B OJTHOM KOPOTKOM Ojoke aBurareiab VW
VR6 ropazmo nerde moboro V6 anamormunoro oovema. Koporkum 6mox VR6 cram 3a cuer
PacroJIOKEHHBIX B IAXMATHOM MOPSIKE, a HE B OJHY JMHHIO, [IUJIMHAPOB.

Humuaaper VW VR6 pacnonokeHbl Ha OYEHb MajOM PAacCTOSHUHM JPYr OT JApyra, HO MO
HEOOJBIIUM yTJIOM, YTO JaJ0 BO3MOXHOCTh OCTAaBUThH OOIIYIO KIIAMAHHYIO KPBIIIKY, CKPBIBAIOIIYIO
nBa pacnpensana. OT 24-K1amaHHOTO MEXaHW3Ma ra3opaclpeielaeHys IPUIUIOCh OTKa3aThCsl - B
TOJIOBKE OJIOKa MPOCTO HE HAIUIOCH JUIS HETO MECTa.

Beixog Ot HaiimeH - cucreMa SOHC Obuta ycOBEpIICHCTBOBaHA C  YYETOM psija
ocobennocreit cucrembl DOHC.

Jlj1s 3TOro NOHaJ00MIIOCH PACHIONIOKUTE 10 4 KianaHa Ha KaKJbld IWIMHIP B OrPaHUYEHHOM
MIPOCTPAHCTBE HaJ MopuiHeM. [Ipu 3TOM NPUILIOCH YCTAaHOBUTH MEXaHU3M IPUBOJAA KIIAllaHOB
CTPOTO HaJ HUMHU. B IPOTUBHOM cCily4ae OTKpPBHITHE M 3aKPBITHE KJIAMaHOB OCYIIECTBISLIOCH OBI C
OTO3/IaHUEM, YTO HEM30EKHO MpPHUBENO OBl K MOBBIIICHHOMY PAacXoay TOIUIMBA U OTPAHUYCHUIO
MaKCHUMAaJIbHOTO KOJIMYeCTBa 00OPOTOB.

[Tpumenus komnonoBky SOHC, komnaHusi 0TKa3aiach OT MPUMEHEHUsI CUCTEMbI H3MEHSIEMBIX
(a3 razopacnpeieleHns, YTO TaKKe MO3BOIHIO COKOHOMUTH MECTO.

B mpomecce pa3paboTku OOHAPYXWIUCh M JpyrHe MpOOJEeMBI, IJII PEIMICHHUS KOTOPBIX
WH)XEHepaM TMPHIILIOCh UCKaTh HOBBIE MyTH. K mpuMepy, BBIACHUIOCH, YTO KOHCTPYKIUS VR6 — ¢ 6
WIMHAPOBBIM O5okoM u_onHoW ['BLl, moapa3dymeBaeT pas3HylO AJIUHY MHOPTOB BIYCKHOIO U
BBIITYCKHOTO KOJUIEKTOPOB. COrjacHO TEOpUU JBUTATEIECTPOEHUS 3TO O3HAYAET, YTO IUJIMHAPHI
OyayT IIPOU3BOIUTH PA3HYIO MOLIHOCTh IIPHU ONPEJIETIEHHON CKOPOCTH BpalleHUs KoJieHBajla. Brixon
ObUT HalJIeH B YCTaHOBKE CIEIUAIbHO Pa3paOOTAaHHOIO PaBHOJJIMHHOIO BILYCKHOIO KOJUJIEKTODA,
HACTPOIKE OTKPBITHS U 3aKPBITUS KJIAIAaHOB U HEOOBIYHOTO Pa3/ieNieHHs BBIITYCKHOTO KOJUIEKTOpa Ha

11




2 matpyOka (Kakaplii 13 MaTpyOKOB 00CITy>)KUBaET 3 IUIMHIIPA CPa3y).

Hocmouncmea u nedocmamku deuzamena VR6

3a cyeT HEOOBIYHOTO PACIONOKEHHS MHIUHAPOB OT COANaHCUPOBAHHOCTH 'HAcTOSIIEro"
PAAHOTO IIECTUIWINHAPOBOIO IBUIATENsl HE OCTAJIOCh U CJENA, NIO3TOMY B HEM IPEANPUHSATHIE
JIOTIOJIHUTEJIbHBIE MEpPBhl K YPABHOBELIMBAHUIO ITyTEM YCTAHOBKHM JIONOJIHMTEIBHBIX BaJlOB. JTa
O0COOCHHOCTh, HapsIy C HEoObIYHOHW KOHCTpykIuedr I'PM nemaer ero ropasmo Ooiee ITOpOTHM B
npousBoAcTBe arperatoM. OIHAaKO BO3MOMKHOCTh CHeNaTh IMIECTUIMIMHAPOBBIM JBUTATEIh
KOMIIAaKTHBIM OKa3aJlach B JJAHHOM CJIy4ae Ba)KHEE CHIKEHUSI ce0eCTOMMOCTH.

Hanvnenimee pazeumue oguzameneu VR6

Kak moxka3zama mpaktuka, Volkswagen ynamoch mpeomosieT OOJBIIMHCTBO KOHCTPYKTHBHBIX
OTpaHHuYEHUM, 3aJI0)KEHHBIX B DSIHO-CMELIEHHOM JBurareie. B wacTHocTH, B 0Oojee MO3THHUX
nBuraressix VR6 yaanoch peain3oBath KOMIIOHOBKY raszopacrnpenenuresnbHoro Mmexannzma DOHC,
YTO MO3BOJIMJIO NOBBICUTh OOBEM JBHTraTeNsd 0€3 CyIIeCTBEHHOTO YBEIHUEHHUS Pacxo/ia TOIINBA.

IlepBbiii mMaccoBbiii VR6 ob6bemom 2.8/174 n.c. mocne psga KOHCTPYKTHBHBIX H3MEHEHUN
npeBpaTuiics B ABUraTess 00béMoM 2.9 nmutpa, MomHocThio 190, a moxe u 204 n.c.

Tema 1: «Oco0eHHOCTH KOHCTPYKIUII coBpeMeHHbIX VR —00pa3HbIx
JABUTaTeJ el
IIpakTnueckoe 3ansitue Ne 2
«BbInosTHeHne 3a1aHMI 110 N3y4YeHHI0  padoumx npoueccoB B VR-00pa3HbIx
ABHUTaTeJISAX.»

Heab 3anaTHA: «BpINOIHEHNE 3a1aHAN 110 U3YYEHUIO pabounx mpoueccos B VR-
00pa3HbIX ABUraTeIsAX.»

Mpouecc pabotbl ansensHoro ABC

Kak cnenyer u3 Ha3BaHus, pabounii 1Mk yerslpextakTHoro JABC cocrout u3 4-x TakToB: BIyCKa,
C)KaTHs, pacIlMpeHHs] U BbIMycKa. YUeTblpe TakTa COOTBETCTBYIOT JIBYM OOOpOTaM KOJIEHYaTOro
Baja M 4YeThIpeM XOJaM MOpUIHS. XOJ MOPIIHA — 3TO €ro mnepeMenieHne OT BepXHeill MepTBOii
toukn (BMT) k wmwkueit (HMT) wmnm HaobopoTr. DTO ogHa W3 BaKHEHIIMX XapaKTEPHCTUK
JIBUTATEIIs, KOTOpasi ONpeieNsieT CTENeHb CXKaTusl TOIUNIMBHOW CMECH, a 3HaYUT, U MOIIHOCTh MOTOpA.

ITepBbIif TakT — TaKT BIYCKa — B AU3EJIBHOM JIBUTaTese MpPEeJCTaBiseT co00i BIYCK BO3/yXa uepes
OTKphIBaroIuicsa BHyckHOM kiamad. [lopmens nepememaercs or BMT k HMT, co3nasas
paspexeHue B KaMepe CropaHusi, 4YTO CIIOCOOCTBYET BTATMBAHUIO BO3AyXa BO BHYTPb LIMJIUH/IPA.

TakT cxaTusg — 3TO mpoLecc cxkaTus Bo3Ayxa npu nepemenieHun nopuHs or HMT k BMT npu
3aKpbITHIX KiIamaHax. [Ipu 3TomM B kamepe cropaHusi yMEHbILIAeTCsl 00bEM, YBEINUUBAETCS AABJICHUE
U TNOBBIIIAETCS Temneparypa. HeMHOro pasblie, 4eM MOPIIEHb 3aMET CBOE BEPXHEE IOJIOKEHUE,
yepe3 (OPCYHKY BIPBICKHBACTCS TU3EIbHOE TOIUTUBO. [Ipy B3auMOJEHCTBAN C TOPSYMM BO3LYXOM
OHO BOCIJIAMEHSETCS.

Takt pacmupenust (paboduii XOA) XapaKTepU3UPYETCs PE3KUM TOBBIINICHHEM TeMIepaTypbl W
JIaBJICHUs 3a CYET CropaHus ToIuiMBa. ['a3pl gaBAT Ha mopiueHs, nepememas ero n3 BMT B HMT,
YTO U SBJISIETCSA OCHOBHOW JIBMKYILEH CHUIJIOM MOTOpA.

TakT BhIyCcKa — yJajieHUE OTpPaOOTaHHBIX T'a30B U3 KaMEPbl CTOPAHHS 4Yepe3 BBIMMYCKHOM KJIaraH.
[Topwiens nogaumMaercs k BMT, BbITankuBas MpoAyKTbl CTOPAHUS HAPYXKY.

[Tocne TakTa BBIITyCKa CHOBA MJIET TAKT BIYCKA, U TAK IO KPYTY.

PabGora Bcex 4ex TakTHBIX JBUTaTele OIWHAKOBA, OyIb TO MJU3ENbHBIA JBUTATENh WIH
OCH3MHOBEIM.
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Kamepa cecopanus monauenou cmecu

PazHple Mojenu AM3ENbHBIX JBUraTelell OTIMYAIOTCA MEXIy coboi crtpoenueMm. OpHOMl U3
HEMAJIOBaXXHBIX OCOOCHHOCTEH SIBIsSIETCS KOHCTPYKLHMS Kamepbl cropanusi. Kamepa cropanus —
IIPOCTPAHCTBO, /1€ IPOUCXOAUT HEMIOCPEACTBEHHO CrOpaHue TOILIUBA.

T — Hepasnenennas  kaMmepa  pacloilokeHa B CaMoOW
KOHCTPYKILMHM IIOPLIHS WIM HaJ HUM, TOIUIMBO HAa TakKTe BIIyCKa I[OMNAaJacT B Hee, IAe U
BOCIIJIAMEHSETCS] IPU KOHTAKTe C TOPSIYUM BO3AyXOM. DTO Hauboiiee MpOCTON BapHaHT, KOTOPBIH, K
TOMY €, CHUXKAeT pacxo] TOIUIMBA, HO CaM JBUTaTelb IPU ATOM pabOTaeT 0YE€Hb I'POMKO.

F o 0 i e e i it
it A B

Jlpyroil BapMaHT — pa3JelICHHas KaMmepa, TO €CTb
KaMmepa, KOTopas pPacHoJIOKeHa He B LMIMHJPE, & HAa BXOJE K HEMY U CBS3aHA C HUMM KaHAJIOM.
TomnuBo mopaercs B Kamepy, I€ NMEPEMEIINBACTCA ¢ BUXPEBBIM IIOTOKOM BO3[yXa, YTO JIydIle
pacmpezenseT ero Kamid o o0beMy KaMepbl CrOPaHHUsl U CIIOCOOCTBYET HOJHOMY €r0 CrOpaHHIO.
Takoli BapuaHT TMOAXOMUT JJIsi HEOONBIINX YCTAHOBOK W JIETKOBBIX AaBTOMOOWIJICH, HO OH
3HAYUTENIBHO YBEINYHUBAET PACXOJ TOILIUBA.

Hcxons W3 KOHCTPYKIMM TIOPIIHA W KaMepbl CrOopaHMs, pa3In4aioT pasHble CIOCOOBI
cMmeceobOpa3oBanus B au3enbHbIX [IBC:

— o0beMHOE cMeceoOpa3oBaHMe — caMblii TpocToil BapuanT. Kamepa cropanus
NPEeCTaBIseT COOON MPOCTPAHCTBO MEXKAY MOPIITHEM, CTEHKAMH M TOJOBKOH MMIMHAPOB. TOINBO
BIIPBICKMBAETCA TOJ JaBJIEHHMEM Yepe3 pachnbuinTelu (OpCcyHOK. 371ech Ba)KHO, YTOOBI Karliu
TOIIJTMBA PABHOMEPHO PACIIPENENIAINCh IO BCeMy 00BEMY M TIIATEIHHO MEPEMEIIATUCh C TOPTINM
BO3AyXOM, MO3TOMY B Kamepe CropaHus JOJDKEH OBITh OpraHW30BaH BUXPEOOpas3HBI IMOTOK
TOIUIMBHOTO 3apsi/ia, @ CaMO TOILJIMBO JOJIKHO M0JIaBaThCs O] BBICOKUM JJaBJICHHUEM;

— 00BEMHO-IJICHOUHOE  CMeceoOpa3oBaHHWE MCIOJIB3YeTCS B BBICOKOOOOPOTHBIX
JIBUTATEJISAX ¢ HEOOJIBIINM AUAMETPOM IIMIIMHAPOB. DTO KaK pa3 TOT CiIydaid, KOTa KaMmepa CropaHus
YaCTUYHO pa3MelleHa B KOHCTPYKLUHU MOpUIHs. B ABUTaTensx oTeuecTBEHHOr0 MPOU3BOACTBA TaKHUeE
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KaMephsl UMEIOT (HOpMy yCedeHHOTO KoHyca. [Ipw BIpBICKMBaHHMM 3apsijia TOIUIMBO TOMAJaeT Ha
MOBEPXHOCTh KaMepbl CropaHusi, o0pa3ys «IUIEHKY», MOCJe Yero MpakTHYeCKH Cpa3y HCHapsieTcs.
Buxpebie moToku, 00pa3yronuecs Mo BO3ACHCTBHEM NIEpEeMEIICHHsI TOPITHS, JAI0T BO3MOXHOCTh
PaBHOMEPHO PaCHpEeeIUTh KAl TOIUIMBA 110 BCEMY 00bEMY;

— MpeIKaMepHoe CMeceoOpa3oBaHHE TMpPEayCMAaTPUBACT HAIMYUE IpEAKaMephl,
PACIOJIOKEHHOM B KpbIIIKEe HWIMHAPOB. OHA COEAMHSETCS C OCHOBHOM KaMepol CcropaHus
HEOOJBIIMMU KaHAaMU C JuameTrpamu He Oonee 1% oT aumamerpa mopuiHs. OObeM mpeaKaMepbl
cocraBimsier a0 30% obmero oO0sema kamep. Ilo d¢opme oHa MoOkeT OBITh OBAJBLHOM,
MAIUHAPUYECKON WU CHEePUIECKOM;

— BHUXpEKaMEepHOE cMeceoOpa3oBaHue MPOUCXOINT 3a CYET BUXPEBBIX TOTOKOB BO3/yXa,
YTO JaeT BO3MOXHOCTh MAaKCUMaJIbHO CMeENIaTh TOIUIMBHBIN 3apsii C BO3AYXOM JaXe Mpu
HEBBICOKOM JIABJICHUHU €0 MOJauu B Kamepy cropanus. [[ns Takoro cmeceoOpa3oBaHus HEOOX0AUMa
paszienbHas KaMepa, COCTOAIIAs U3 JIBYX 4acTeil: BUXPEBOM M OCHOBHOM. Ha TakTte cxkatus BO3myX
U3 OCHOBHOM KaMepbl BBITECHSETCS B BHUXPEBYIO, KOTOpas uMeeT CcepuyecKylo WU
MWIHHIpHYECKYI0 dopmy. [IoTOK BO3IyXa CO3/IaeT BUXPEBBIC IBUKCHUS, JABUTASACH 1O KPYTY, a B
3T0 Bpems u3 (opcyHku mnon naeineHuem 1o 12 Mlla nmomaercs 3apsin TommuBa. [lockonbky
BO3JIyIIHAas BOJHA HAXOJUTCS B JBW)KCHUM, KaIllJli PaBHOMEPHO paCIPEACINSIOTCS IO BCEMY €€
o0beMy.

Komnanoexa osuzamens

4- XTaKTHBIC JHU3EIbHBIC JIBUTATEIN OTIUYAIOTCS HE TOJBKO CTPOCHHEM KaMephl
CropaHusi, HO W KOJWYECTBOM IUJIUHAPOB M WX B3aMMHBIM pacrojokeHueM. [IoHSITHO, 4To yem
OoJbIlle MMIUHAPOB, TEM MOIIHEE JBHUTATENIb M TEM OH OOJbIIe MO pa3mepaM. Pa3Hble BapHaHTHI
KOMITOHOBKH TTO3BOJISFOT YMEHBIIIUTH €ro rabapuThl. B 3aBUCHMOCTH OT PacIoOIOKEeHHS IIUITUHIPOB
JIBUTATEIN MOTYT OBITh:

1. Psonwiil.

Bce HUWIMHAPBI pacCliojiararoTcda B pAnd. Taxkas KOHCTPYKUIUA JIBUT aTene camas npocTas, AC€TaJln
K HUM UMCIOT HECJIOKHYI0 TEXHOJOTHUIO ITPOMU3BOACTBA.

00pasmwill osueamen.
[{unuHIpH B TAKOM JIBUTATEIIE PACCTaBICHBI B hopMe OYKBBI V, B IBYX TUIOCKOCTSIX, IBYMS PSIaMH
nox yriaom 60° umu 90°. O6pasoBaBmIMiics MeXIy HUMH yroll — 3TO yroi paspana. [lmocoM Takoro
JIBUTATEIIS IBJISICTCSI MOITHOCTH. Ero rabapuThl MOTYT OBITH YMEHBIIICHBI 32 CUET CMEIIICHUS B pa3Ball
JIPYTHX BaKHBIX KOMIIOHEHTOB. Ero /inHa MeHblile, a mupuHa 6osbiie. Ho u3-3a coKHOCTH TaKUX
KOHCTPYKIIUW OBIBACT HEMPOCTO OMPEACIIUTD LIEHTP UX TSHKECTH.
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3. Onnosummvie ogueamenu (mapkuposka B).
OHM OTHOCHUTENHHO YPaBHOBCIICHBI, U5l yMCHBIICHI BHOPALN BCE DJICMCHTHI paciojararor
CUMMETpUYHO. VX KOHCTPYKTHBHAs OCOOCHHOCTh — IEHTPAIbHOE KPEIUICHWE Baja Ha JKECTKOM

G1oKe. DTO TaK ke BIMAET HA CTENeHb BUOpauuu. Yron pa3sana cocrasiuser 180°.

4. Paouno-cmewennvie azpe2amul (MapKUPOBKYU VR).
JIaHHy‘% KOMIIOHOBKY OTJIMYAET Masblii yron passana (15°) V-06pa3Horo aBurarens B COAPYyKECTBE
C PSIHBIM aHAJIOTOM. DTO MO3BOJISIET YMEHBIIUTH Pa3Mepsl MPOAOIBHOTO U MOMEPEYHOr0 arperaToB.
MapxupoBka VR pacmmdpossiBaercs kak VoOpasHbiid, R — psiiHBbIif.

Tema 2: «Oco0eHHOCTH KOHCTPYKIHMIA cOBpeMeHHbIX W-00pa3HbIX ABUraTesei »
IIpakTnyeckoe 3ansaTHe Ne 3
«BbInoJiHeHHe 3a]aHUI 10 U3YYeHHIO ycTpoiicTBa W-00pa3HbIX ABUraTe e

Henb 3anaTus: «BrinonHeHue 3a1aHuii Mo u3yuyeHuto ycrporicrBa W-o0pa3HbIX JBUTATENCD

Oobecneuenue 3aHATHUS: J1aKaThl, KapTOTPaMMBHlI, TaOJIUIIBI, NEeNCTBYOIIEE
TEXHOJIOTHYECKOE 000pyA0BaHHE.
W-o6pa3Hble aoBuratenu

Yctponcteo asuratenenn VR n W12 1 ux otnnumsa ot motopoB V-06pa3Hoin KOMMNOHOBKM

JIBUTATEJIb
(i 0y V) — obpasHvlil.
Camblii CIIOXKHBIN JIBUTATENb. VM3BECTEH JBYMS BHJIAMH KOMITOHOBKH.
1) Tpu psna, yroa pasBaia OOJIBILOIA.

2) Jee komnoroBKH VR. OHM KOMIIAKTHBI, HECMOTPSI Ha GOJBIIOE KOJTMIECTBO IMIMHIPOB.

6. PamuangbpHbIiA (3B€371000pa3HbIil) TOPUIHEBOW jBuratens. Kwmeer

HEOONBIION pa3Mep MJIMHBI C IUJIOTHBIM pa3MelIeHHe HECKOIbKUX MTYK UWIHHAPOB. OHH
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pacnojararTcs BOKPYT KOJEHYATOro Bajla paJuaibHbIMU JIydaMU C paBHbIMH yriamu. Ee oTingaer
OT JPYI'MX HaJIN4YME KPUBOUIMITHO-IIATYHHOIO MEXaHHW3Ma. B JaHHON KOHCTPYKUUH OJIWH LIWJIMHID
BBICTYIIAET TJIaBHBIM, OCTAJIbHbIE

— TpULENHBIE — KpensTcsl K nepBoMy 1o nepudepun. HemocrtaTok: B COCTOSHUM MOKOSI HIDKHUE
LWIMHIPBL MOTYT IOCTpPajaTh OT IPOTEKaHHA Maciaa. PeKOMEHIylT [0 Hadanza 3aIycka
JIBUraTessl IPOBEPUTH, YTO B HWKHUX LMIMHAPAX MAacjiao OTCYTCTBYeT. B HpoTHBHOM citydae
BO3MOYKHBI THAPOYAAp U MOJOMKa. YTOOB! YBEIMUUTH Pa3Mep U MOIIHOCTb JBUIaTessl, JOCTATOUHO
YAJUMHUTB KOJIEHYATHIN Bajl 00pa30BaHUEM HECKOJIBKUX PSAJIOB — 3BE3/.

Heo6xonumMocTs BMECTUTH B TECHOE MPOCTPAHCTBO YK€ CYIIECTBYIOIMX MOJeNel ABUraTesb ¢ OOIbIINM
KOJINYECTBOM LIMJIMHAPOB 3acTaBUIIa MH)KEHepoB koMnaHuu Volkswagen ere pa3 nepecMOTpeTb OMbIT
CTPOEHUs JBUraTeseil, HAKOIUICHHBIN €BPOIIEHCKUM aBTOIIPOMOM 3a JBaJALAThI BeK. Pe3ynbrar
IIPEB30LIEN BCE OKUJAHUS - ABUTATENIN PSAJHO-CMEIIEHHON KOMIIOHOBKH ITOJY4YUJIMCh HEBEPOSITHO

KOMITaKTHBIMHU.

HUcmopusa cozoanusn

Eme B Hauane XX Beka xommanus Lancia 3amymanack 00 yMEHbLIEHUMH pa3MepoB V- 00pa3HbIX
JIBUTaTeNIel, YCTAaHABIMBABIINXCA HA MHOTHE aBTOMOOWJIM TOrO BpeMeHH. bojee  KOMIAKTHBIHA
CWJIOBOM  arperar ITO3BOJINI ObI YMEHBUINTh Ia0apuThl aBTOMOOWIS U €ro Maccy.
CrnenoBarenbHO, YMEHbIINWIACh Obl €r0 CTOMMOCTb, M YyBEJIMYMJIAch Obl €ro MOMYJSIPHOCTh Ha
peiake. Muxenepam Lanciaynanoch co3fgarh V-o0pasHblid JBUTATENb ¢ PEKOPAHO MajbIM YIIOM

pasBajia IMIMHIPOB — He 6oree 10-20 rpagycos.

B 1991 rony nemenxuit koHiepH Volkswagen mpeacTaBuil HOBYIO CXEMY PacCIHONIOKEHUs

UWJIUHAPOB — PSIHO-CMENICHHYO

Bonbuioro pacnpocTpaHeHusi TakoW arperar He IMOJIy4Ws, HO HMEHHO OH IMOJATOJIKHYJ KOMIIQHUIO
Volkswagen k co3/1aHuI0 MPUHIMIIUAIEHO HOBOTO MOTOpA.

Heucamenv Volkswagen W12

UYepes kakoe-To BpeMs uHxeHepaMm Volkswagen npuIiiuia B roJIoBYy HJes: «A 9TO €ClIi PACIIONOKHUTh
nBa Hamumx asurarenst VR BMecte mox yriom B 72 rpaayca U CBSI3aTh MX OOIIMM KOJIEHBAJIOM?».
Pesynbrarom cranm uygoBUIIHBINA 12-nunuHApoBbId MOHCTp. Camoe yAMBHUTEIBHOE, YTO BCIO €0
MOIb YAAJIOCh YMECTHTh B OJIOKE LMJIMHAPOB, KOTOPBIM 10 radapuraM CONOCTaBUM C OOBIYHBIM
nsuratenieM V6. BnepBele oH Obul mpeacraBieH myOnuke B 2001 romy Ha KOHLENT-Kape,
MOJYYMBILIEM MPOCTOE U He3areiuinBoe umst — W12, JBurarens 00beMoM 6 JIMTPOB BbIIaBal OKOJIO
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600 1.c.
EI[I/IHCTBGHHBIM 0 CUux HOp BBIHYCKaIOH_II/IMCSI aBTOMO6I/IHeM C HOI[O6HBIM I[BI/IFaTeHeM

ocTaeTcs Bugatti

Hesanonro 10 3T0T0 €ro ucneITa)in Ha MPOYHOCTH B 24-4aCOBOM TECTOBOM 3ae3fe. Volkswagen
W12 Coupe npomen 6osbire 7 000 kM co cpeaHeil CKOPOCThIO TIOUYTH B

300 xM/4. B panpHe#ieM Takue ABUTATENM YCTAaHABIMBAJIUCh Ha JIIOKCOBBIC CEPHUIHBIC
aBromMoOmin _koHrepHa Volkswagen. Oxka3zasioch, YTO KOJMYECTBO IMUIMHJAPOB B paMKax
KOMIIOHOBKH MOXET MEHSTHCS, MPUYEM, Kak B OOJBIIYIO, TAK U B MEHBIIYIO CTOpoHY. llosBuiics
nuratenr W8, a Bciel 3a HMM M HeBeposTHBIM W16, KOTOpPBIM  OCHAaCTUIU
runepkapBugattiVeyron.

[Tpu 5TOM cama CyThb MOTOpa OCTaeTCsi HEM3MEHHOI - 3TO Bce Te ke VR4/6/8. Pa3nuna B ToM,
YTO JBMraTeld 3TU Kak Obl '"cmapeHwl" BHyTpu oOuiero Osoka. [lopiiHu ycTaHOBIEHBI 1101
YIJIOM U CBSI3aHBI OJTHUM KOJIEHBAJIOM.

HecmoTps Ha OpUrHHATBHOCTH MIEH ITOCTENIEHHO M3-3a CII0KHOCTH Mpoun3BojicTBa Volkswagen
OTKa3aJcsd OT MPOMU3BOJACTBA JIBUTATEJICl TOr0 TUIA, U CETOJHA '"Ha KOHBeWepe" ocTaercs JIMIIb
Bugatti.Bo3moxHO, BpeMsi 3TOr0 MOTOpa €lie He HACTAJIO.

Inrocbl u MmurHycbl W-06pa3Ho2o0 Momopa

I'maBHOE mpenmytecTBO aBuratens W12 mepes aHATOTHYHBIM 1O 00BEMY TPATUIIMOHHBIM V-
o0pa3HUKOM Ha 12 mUAMHAPOB — KOMIAKTHOCTh. CaMoe 3a0aBHOE B TOM, YTO OH KOMIIAKTHEE JaXKe
neurarenss V8. CyiiecTBeHHass SKOHOMHSI TIOJKAOTHOTO IMPOCTPAHCTBA aBTOMOOWIIS ITO3BOJISET
OCBOOOJUTh MECTO [IJIi YCTAaHOBKH Pa3JIMYHOTO JIOMOJHHUTEIBHOTO 000py/IoBaHUs, OyIb TO
THJIPOYCUIINTENN, KOMIPECCOPbl WM TypOUHBI. MOLTHOCTh U KPYTAIIMH MOMEHT TaKOTrO JIBUraTelIs
Tak)Ke MPEBBIIIAIOT aHAIOTUYHBIE TTOKA3aTeNN y ABUTaTeNel kiaccuueckoro V- obpasnoro tumna. U
3TO BCE HE CUMTAsl yJACUICBICHUS MPOU3BOJCTBA 32 CYET SKOHOMHHM MaTepHUajoB, HEOOXOIMMBIX Ha
CO3/IaHHEe MaJICHBKOTO JBUTaTeNs.boliee MIOTHOE PACIONIOKEHHE HUIUHAPOB TPeOyeT cephe3HOM
MOJICPHU3AIIUN CUCTEMBbI OXJIAKIEHUS, B UTOTE MPUXOJIUTCA WHIUBUIYATHHO OXJIAXKIATh KaXIbIi
TATUHID

Tyt ke Kpoercss M ero HejmoctaTok. bonee mioTHOe pacmojoXeHHe IMINHIPOB TpedyeT
Cepbe3HON MOJIEPHM3AIIMH CUCTEMBI OXJIaXIeHUs. B uTore Bce CBOAUTCS K TOMY, UYTO B MOJOOHBIX
JIBUTaTENSAX MPUXOAUTCS HWHAUBUAYAIBHO OXJAXIaTh KaXKIbIM UuauHAp. Takke wuMerTcs
oIpeesieHHbIe MPOOIeMbl ¢ OalaHCUPOBKOM KOHCTPYKIMH, MO0 BUOpAIMM B HEW 3aIlIKaJMBaIOT.
DTy mpobaeMy pemiarT YCTAaHOBKOW OalaHCUPHBIX BaJIOB M MCIIOJI30BAHUEM THJIPOOTIOP.

W-00pasHblii ABHUIraTeb — THII IBUTATENIA C W-006pa3Hbim
pacnonoxeHueM UWiInHApoB. OObraHO W 00pa3HbIil ABUTATENb MpeICTaBiIseT co0oil nBUraTens ¢ 3
wim 4 psgaMu IWIMHAPOB PACIIOJIOKEHHBIX CBEpXy IMMOa yriioM MeHbie 90 rpamycoB 1o
OTHONICHUIO NIPYT K JPYTy, HaJ €IWHBIM KOJIEHYAThIM BajoM. TakuM 00pa3oM B MOMEPEYHOM
paspese nBurarens HarmoMuHaeT OykBy W. OTIHYHUTEIbHON 0COOCHHOCTHIO JAHHOTO THIIA IBUTATEIIS
SBJISIETCS. KOMIAKTHOCTh IO CPAaBHEHHUIO C JAPYTMMHU THUIAMU JBUTAaTelIed HCIOIb3YyEMbIMU B
CEPHUITHBIX aBTOMOOWIISX U UMEIOIIUMH CXO0’KHE MOITHOCTHBIEXAPAKTEPUCTHKH.

CymectBytoT Takke W-00pa3Hble IBUTATEH C PSIHBIM PACIOJIOXKEHHUEM LWIHHIPOB B
IaXMAaTHOM TIOPSIIKE B KaXKIOW M3 JBYX CEKIMH OJHOTO OjoKa muiIuHApOB. [Ipu sToM Kaxkmas u3
IBYX ceKuui Takoro W-oOpasHoro nsuratens umeeT cBoro ['BIl u yrom mexay umunuHapamu (B
omnou cekiuu) B 10-15 rpagycos, kak B 00br4HOM VR- 0o0pazHom nBurarene. Paccrosiaue Mexmy
CEeKLIMSIMU B TAaKOM JBUTaTese MeHble 90 rpaaycos.

W-00pa3Hbie aBUTATENM 3a BCIO HCTOPHIO CBOETO CYIIECTBOBAHUS TNPUMEHSUINCh Kak B
aBTOMOOWIISIX, TaK U B aBUAIIMU U B MOTOIIMKJIAX.
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CpaBHeHMe: [PU _CpaBHEHUM 12-1MIMHAPOBOro V-o0paszHoro aBurarens v 12- nunuHapoBoro W-
00pa3HOro JBUTaTens C OJMHAKOBBIM Pa0OYUM OOBEMOM CTAHOBHUTCS OYEBUIAHO YTO MOCHECIHUN
3HAYMUTEIBHO KoMmmakTHee. bosee Toro, 12- nmamHApoBbii W-00pa3HBI JABUTATENlb OOBIYHO
KOMIaKTHEee 8-IMIMHIPOBOrO V- 00pa3HOro ABUTaTess.

Lpeumywecmea:

[TpenmymectBa W-00pa3HOil KOMIIOHOBKH 3aKJIIOYAOTCSI B OTHOCHUTEIBHONH KOMITAKTHOCTH TIPU
OJIMHAKOBBIX, a MOpPOH M OONBIINX MOIIHOCTHBIX XapaKTEPUCTUKAX, YeM Yy JPYTrUX THIIOB
neurareneii. I[lpu 3ToM oOcBOOOUMBINEECS MECTO B IOAKATIOTHOM TPOCTPAHCTBE MOXHO
UCIIOJIb30BaTh [UIsl YCTAHOBKHM JIOTIOJIHUTEIBHOIO HAaBECHOTO O0O0OPYIOBAaHUSA: THUAPOYCUIIUTENS
pyJnieBoro ympasienus, Kommnpeccopa KOHAUIIMOHEPA, TYpOOHATHETATENS U Jp.)

bonee mioTHOE pacnosiokKEHUE MWIMHAPOB OTHOCUTENBHO APYTr Jpyra MO3BOJISET C3KOHOMHTH
MaTepuabl P MPOU3BOJICTBE aBTOMOOHIIS.

Heodocmamxku:

N3-3a Gonee IMIIOTHOTO PACIOJIOXKEHUS IWIMHIPOB OTHOCHTEIBHO Jpyr apyra W- oOpa3HbIid
JIBUTATENh TOABEpXKEH Ooyiee OBICTpOMY HaOOpy TemImepaTypbl M COOTBETCTBEHHO OBICTpOMY
MeperpeBy B ciydae pabOThl B SKCTPEMAJIbHBIX PEXXUMaxX WM BBIXOAA W3 CTPOS OJHOTO U3 Yy3JIOB
CUCTeMBbI oOxJaxaeHus. W3-3a naHHOW OCOOEHHOCTHM COBpPEMEHHBIE ABHTaTeIM uMeromme W-
00pa3Hyl0 KOMIIOHOBKY MMEIOT 00Jie€ Pa3BUTYI0 U TEXHUYECKU CIOXKHYIO CHUCTEMY OXJIaKJICHUS,
YeM JBUTATENId JPYTUX THUIIOB.

Hocumenu:

e BugattiVeyron

e BugattiChiron

e Audi A8

e VolkswagenPassat

e VolkswagenPhaeton

o BentleyMotors

o Hekoropsle caMOJIETBI BpEMEH BTOPOH MUPOBOU BOMHBI.

Tema 2: «OcoGeHHOCTH KOHCTPYKIHMI coBpeMeHHbIX W-00pa3HbIX ABHraTesei »

IIpakTnyeckoe 3ansitue Ne 4

«BbInoJiHeHHe 3a]aHUI 110 H3YYeHHI0 Pa0o4uX npoueccoB B W-00pa3HbIX IBUTraTeIsIX.»

Henapb 3ansaTus: «BpinmoaHeHue 3aaHuil 0 U3y4eHHI0 pabouux mpoieccoB B W- o0pa3HbIX
JIBUTATEIISIX.»

XapaktepucTuku padounx mpoiecco /[BC.

[Ipu 0aMHAKOBOM 4acTOTE BpAIlEHHUs] KOJIEHYATOro Bajla B JIBYXTAKTHBIX JBUTATEISIX pabOUmii
LMKJI OCYIIECTBIIIETCS B JIBa pa3a ObicTpee, a pabounii X0/ coBepIIaeTCs B JBa pas3a yalie, YeM B
YEeTBIPEXTAKTHBIX. TE€OPETUUECKH IIPU OJMHAKOBBIX pa3Mepax LUIMHAPA B OJHOM U TOH K€ 4acToTe
BpallleHUs MOIIHOCTh JABYXTAaKTHOTO JBUTATeNsl JIOJDKHA OBITh B JIBa pas3a OOJbIIE MOIIHOCTH
YETBIPEXTAKTHOr0. B NeHCTBUTENBHOCTM 4YacThb XOJa IOPIIHS JBYXTAKTHOIO JIBUIaTEls
3aTpauyrBaeTCsA Ha OCYIIECTBIEHUE MPOLIECCOB BHIMYCKAa M MPOJIYBKH, B CBSI3U C 4eM pabouuii o0beM
€ro LWIMHIPOB UCIIOJIb3YyeTcsl He NojaHOocThi0. Kpome Toro, yacts momHocty asurarens (1o 10%)
3aTpauynBaeTCs Ha MPUBOJ B IEHCTBUE MPOAYBOYHOTO Hacoca.

[lo3TOMy mNpaKkTUYECKH MOIIHOCTH JIBYXTaKTHOI'O JBUIATEIsl C YYETOM PACCMOTPEHHBIX
YCJIOBUM MPEBBIIIAET MOIIHOCTh YeThbIpexTakTHOro B 1,7—1,8 pa3za.llpenmyiiecTBOM JBYXTaKTHOTO
JIBUTATEJNSl SIBJIICTCS TAKXKE HAJEKHBIM MyCcK. JIByXTakTHBIA JBUTATElb, IyCKAeTCs B XOJ IpHU
M000M TOJIOKEHMHM KOJICHYaTOro Baja YyKe MpU YeThlpeX MWIMHApPAaX, B TO BpeMs Kak B
YEeTHIPEXTAKTHBIX JUIsI 3TOro Tpedyercss He MeHee miecTH. [Ipu onMHAKOBOM 4HMCIE LWIMHAPOB H
OJTHOM it TOM K€ YacTOTe BpalIeHHs KOJEHYATOrO Bajia ABYXTAKTHBIM JBUTATENb U3-3a yJIBOSHHOTO
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grcaa pabouyux X0A0B UMeeT 0osiee paBHOMEPHBIN KPYTAIMIA MOMEHT.

ITo KOHCTPYKIMU ABYXTaKTHBIA JABUraTelb 3HAYUTEIBHO IPOIIE YETBIPEXTAKTHOTO, 0COOEHHO
IIPU  WCIOJB30BAHUM IIEJIEBOM CHUCTEMBl IPOAYBKH, KOIJa OTCYTCTBYIOT KJAllaHbl U HX
npuBobl. HegoctaTkaMyu IByXTaKTHOTO JBUTATENsl MO CPABHEHUIO C YETBIPEXTAKTHBIM SIBIISIFOTCS:
Oomnee ObICTPBI HM3HOC jeTaneil; OONbIIMK YOENbHBIA pacxo] TOIUIMBA W Macia, YaCTUYHO
BBIHOCHMOTO B BBIXJIOITHOM KOJUIEKTOP; CJIOKHOCTh OYHCTKH LMJIMHIPOB OT NMPOJYKTOB CTOPaHUS U
3apsAJKU UX CBEXKUM BO3AYXOM, TaK Kak JJI1 ATOrO OTBOAMUTCS MEHEE OJHOro xoja mopmHsa. Kpome
TOro, paboTa JBYXTaKTHOI'O JBHUIATENsl CONPOBOXKIACTCA MOBBIIIEHHBIM IIyMOM, CO3aBAE€MbIM
MIPOYBOYHBIM HacocoM.Bo Bpems paGoThl ABUraTesns rasbl, JeMCTBYs Ha MOPILEHb, IEPEMEIIA0T ero
B LWIMHIpE, B pe3yibTaTe uyero cosepmaercsd pabora. OHa paBHa CHJI€ [JaBJIEHUS Ta30B Ha
IUIoUIalb HOPIIHS, YMHOKEHHOM Ha BEJIMYMHY €r0 MepeMelleHUs (X0oAa MOPIIHS) U U3MEpSIETCs B
Jlx.Pabota nBuratens, copepuiaemas B €JMHULYY BPEMEHH, Ha3bIBA€TCs €r0 MOIHOCTBIO. Pasnuyaror

MHIUKATOPHYI0O M 3(P(PEeKTUBHYIO MOLIHOCTH JBUraTens.Auouxkamopuas mowpocms Ni — 3TO
pabota, coBepumiaemas ra3aMM BO BCEX LMIMHIpax B €IUHMIY BpEeMEHM, H3Mepsiercs B KBT.
[lone3Hast MOIIHOCTB, MOTyYaeMasl Ha Baly JBUTATENs U IiepeaBaemast rpeOHOMY Baly WU

JJIEKTpOTeHepaTopy, Ha3bIBaeTcs sggpexmusnoi Ne. DddexTuBHas
MOILIHOCTh MEHBIIE UHAUKATOPHOM:/Ne
= Ni - Nmex ,rie Nmex — MOIIHOCTh MEXaHMYECKHUX MOTEPb, 3aTpauyrnBaeMasi Ha MPEOI0JICHUE
TPEHHUsI, IPUBEICHNE B JICHCTBIEC HABEIIEHHBIX MEXaHU3MOB, 00€CIIEUNBAIONINX PAOOTY ABUTATENS, U
T. n.Jlns ompeneneHus COBEPIICHCTBA KOHCTPYKUMH — JBUTraTels MW JOJAM  HWHIAMKATOPHOM
MOIIHOCTH, HCIIOJIb3YeMOH JUIsi COBEpIICHHsI  IOJIC3HOW  pabOThI,  CIYXKHUT MexXaHUuudecKull
Kllnm = Ne / N mex .Mexannueckuii KIIJ[ Bcernma mMeHble €IUHUIBI U JJISI CYIOBBIX
IBUraTeneil BHyTpeHHero cropanusi cocrasiuser 0,7—0,95. OH 3aBuCHUT OT cmocoba CMasKH,
00paboTKH, MPUTOHKU U COOpPKM JeTajeil M y3/0B JBUraTelis, YCJIOBUN SKCIUTyaTallid W yXoja 3a
HUM U T. A.Temno, mojiydeHHOE MPU CrOPaHUM TOIUIMBA B LUWJIMHAPE, PACXOJyETCs Ha IMOJIyYEHUE
MOJIE3HOM pabOTHI M HA TTOTEPU, KOTOPhIE HEN30EKHBI MPU padOTE IBUTATEIS.
KauecTBO Temiaoncnonb30BaHus OMPEICIISIOT ¢ IOMOIIBIO YPaBHEHUS TEIIOBOrO OaaHca:q =
ql + q2 +q3 +q4 +q5 ;rne g — Temo, BRIACISIONICECS B IMIMHAPAX MPU cropanuu 1 Kr Torummaa (g

= 100%); g/ — Temuio, 3aTpadeHHOE Ha IMOJy4YeHHEe Moie3Hol pabotel (¢! = 32%); g2 — Temuio,
yxojsiee ¢ orpaboraBmmmu razamu (g2 = 28%); g3 — Temo, oTaaBaeMoe OXJIaXIaroIIe Boie
(g3 = 30%); g4 — Ttemno, 3aTpauMBaeMO€ Ha MPEOJOJEHHUE CHJI TPEHHUS MOJBHIKHBIX YacTel

nsurarens (g4 = 8%); g5— Temso, TepseMoe OT HEMOJHOTHl CTOPAaHUSl TOIUIMBA B IMJIMHApAX U T.
1. (g5 = 2 %).31ech qaHbl cpeJHUE 3HAUYEHUS BEIMYMH MOTEPh TEILIa.

OHHM MOTYT U3MEHSTHCS B 3aBUCUMOCTH OT COBEpUIEHCTBAa paboyvero mpouecca, TEXHHYECKOTo
cocrosiHus auratens u T. A.CoBepIIeHcTBO pabodero mnpoiecca oueHuBaeTcs unouxamopuwvim KIlJ],
KOTOpBI yYWTBHIBA€T TMOTEPU TEIJIa, YXOASIIEro C OTpa0OTaBIIMMU Ta3aMH, YHOCHMOTO
OXJIQXK/IAI0NIe BOJOM M MOTEpU OT HEMOJHOTO CTOpaHMs TOIUIMBA B IWHMHApax.ni = (q1 + q4) / q
.3HadeHus ni koaedmotcs B npeaenax 0,4—0,5.0cHOBHBIM MTOKa3aTeIeM, TIO3BOJISIFOIIIUM OIIEHUBATh
SKOHOMHUYHOCTh PabOTHI ABUTATENS, SBIACTCS 9¢hhexmuenviii KI1/], yauTHIBAIOIIMIA BCe TOTEPH B
JBUTATENE, BKJIKOYas M MexaHuueckue:ne = ¢l / q , ne = ninm .3Ha4eHUs ne N
JBUTaTeIel BHYTPEHHErO cropanus Haxoznsatcs B npexaenax 0,3—0,43. BaxHbIM  IOKa3areiaem
SKOHOMUYHOCTH  PaOOTHl  JIBUTATENS SBISETCS 3hdexmusHblil yoeabrvill pacxoo moniusa ge.OH
XapakTepu3yeT MOoTpediieHre TOIUIMBa (B KI/4) Ha eAUHUILY 3()()EKTUBHON MOIIHOCTH, pa3BUBAEMOM
neurarenem (Ha 1 xBr).Ha BenumumHy yaenbHOro pacxofa OTPULATENBHO BIHAIOT MOHM)KEHUE
CTCTICHH CKaTusl, yXyAlIeHHWe padoThl TOIUIMBHON ammaparypbl, TMOBBIIICHHE OBICTPOXOJHOCTH
neuratenst U T. 1. Pabora nBurareneil ¢ HEIOTPY3KOW WIIM C TEPErpy3KOM (BBIIIE TMACIIOPTHOMN)
COTIPOBOXAAETCS TOBBIIICHHEM YACTBLHOTO pacxoia TOIUIMBA,, YTO TOBOPHUT O HEOOXOIUMOCTH
SKCIUTyaTaluy ABUTaTesIel IPpU HOMHUHAIBHBIX Harpyskax.

VY AenbHBIN pacXxo]] TOTUIMBA Il COBPEMEHHBIX CYIOBBIX THXOXOJHBIX JBUTATEICH COCTABISET
150—180 r/xBT 4, qyist 6p1cTpoxoaubix — 170—220 1/xBT 4.
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[Tpuniun paboThl 1BUTATENS
[lpakTnyeckn  Bce  aBTOMOOWJIBbHBIE  JABMraread  paboTaloT MO0 4-TaKTHOMY
TEPMOJMHAMHYECKOMY LMKy Mirojuiepa: BIIyCK TOIUIMBHOM CMecH, cKaTue, pabo4yuii Xoxa, B
polecce KOTOpOro MpOU3BOANUTCS CKUTAHUE TOIJIMBHON CMECH, U BBIITYCK OTPa0OTaBIIKX ra3oB.

JlBurarenb Curaer MOCTYMAOIIEee B HEro TOIUIMBO M IMPeoOpa3yeT TEIIOBYI0 SHEPrHUI0
CrOpaHusl BO BpalllaTElbHOE JABM)KEHHE KOJIEHUaTOr'O Bajla; Jajiee BPAILLEHUE IEPENACTCS depes
TPAaHCMHMCCHUIO Ha BeIylIHE KOjJeca aBTOMOOWIIS, SIBJISIFOIIMECS 3JIEMEHTOM XOJOBOM YacTu
aBTOMOOMJIS.

B mwiMHAape DpoucxoAMT CropaHue TOIUIMBAa W NpeoOpa3oBaHUE TEIUIOBOM SHEPruu B
MeXaHU4YEeCKyro paboTy. s 3TOro B LIMIMHIPE UMEETCS OPILICHb, KOTOPHIN MPU MOMOIIY NaJIbLA U
1IaTyHa CBSI3aH C KOJIeHYaThIM BasioM (pucyHok 1.1). [lopiieHs OBUXKETCS B LIMIMHAPE BO3BPATHO-
IIOCTYIIAaTENIbHO, a KOJIEHYAThIl Bajl BpallacTcs.

[IpeoOpa3oBanue ABUKEHUS BBINOJIHSAET KPUBOLIMITHO-IIATYHHBIH MEXaHU3M (PUCYHOK 1.2).
[Topiiens cBOOOJHO HAAET HA MOPIIHEBOW Majel, OJHOBPEMEHHO "MPOXOAALIMHA" depe3 BEpPXHIOK
rojoBKy maryHa. HibkHssL pa3pbeMHas TOJIOBKa IIATyHAa OXBAaThIBaeT ILICHKY KOJEHYAaTOro Bala.
Takyro meliKy Ha3blBalOT IIATYHHOM. OTa IlIEHKa CMEIeHa OTHOCHUTEIBHO JpYIMX IIEEK,
Ha3bIBAEMbIX KOPEHHBIMH, Ha HEKOTOpoe paccTosHue. KopeHHble u "maryHHass" MIEHKH CBA3aHbI
MEXy co00i MmiIacTUHAMM IOYTH NPSAMOYTOIbHOM Gopmbl — mekamu. Illekn BMecTe ¢ KOpEHHBIMU
U IIaTyHHOU HIeikol o0pa3ytoT KpuBowun. KopeHHble MIEHKH KOJIEHYaTOro Bajla SIBJISIOTCSA €ro
OCbI0O M BpallalOTCs B MOALIMITHUKAX, PACIOJIOKEHHBIX B KapTepe (OCHOBAaHUM) LMJIMHApA.
[[Tarynnas melika, Kak Jirobast TOuka Ha 000/1€ KoJieca, BRIHYK/ICHA BPAIlaThCs OTHOCUTEIBHO CBOEH
OCH, ONMCHIBAsI OKPYKHOCTD, PayC KOTOPOI Ha3bIBA€TCS PalnyCOM KPUBOLLIUIIA.

OCHOBHBIMH XapaKTEPUCTHKAMHU JIOOOTO JABUTATEIS SBILIIOTCA: padounii 00beM (B KyO. cM.),
MaKCUMaJlbHas MOIIHOCTb (B J.C.), MAaKCUMAJIbHBIA KpPYTALIMA MOMEHT Ha KOJEHYaTOM Baly
(ompenensieT cuily TATH Ha KOJIecax), yAeIbHbIA Pacxo]l TOILUIMBA.

JletanbHO paccMOTpUM LMKIBI paboTsl aBuratens. [Ipu IBUKEHUU TMOPIIHA OT HIKHEH K
BEpXHEN MEPTBOM TOUKe (LMWIMHIAP MO-IPEXKHEMY U30JIMPOBAH OT BHEILIHEH cpelibl) padouas cMech
CXKUMAETCSA U JaBJICHUE B IWIMHAPE Bo3pactaer a0 8—12 kr/cm® . Takoil mpolecc Ha3blBaeTCs
C)KaTHEM - 3TO OJMH U3 LMKJIOB paboThl nBuratesns. [Ipu 3ToM KoneHuaThlid Bajl MOBEPHETCS €IIE Ha
noj-o6opota, unu Ha 180°.

Cixatas roprodasi cMech TOTOBa K cropanuto. [loaTroMmy n0ocTaTouHO B LMIMHJIPE BCHBIXHYTH
IEKTPUYECKOM HCKpPE, KaK CMECh BOCIUIAMEHMTCS W HA4YHET BBIACIATH ropsuue rasel. llon
JIaBJICHUEM Ta30B IMOPILICHb BBIHYKJIEH HayaTh JBUKEHHE OT BEPXHEW K HMKHEH MEpPTBOM TOUKE.
OnHOBPEMEHHO C MOPIIHEM KOJEHYAThI BaJl MOBOpAaYMBAETCs elle Ha Moo obopota, uian Ha 180°.
Takoil mporecc Ha3bIBaeTCsl pacliupeHueM, win pabounm xonom. [Ipum sTom mporecce rasbl
COBEpILIAIOT paldoTy, M 3a CUET UX SHEPIHMU HNOPLICHb JBMXKETCS MMOCTYNATENbHO, @ KOJIEHYAThIH Bal
Bpamaercs. Jlajee nopueHb IpoJ0JKAET JBUTAThCS, 110 YK€ OT HWKHEN K BEpPXHEW MEpPTBOM TOUKE,
a KOJICHYaThlil Bajl B YETBEPTHIA pa3 MOBOpayMBaeTcs Ha MoJi- obopota, minu Ha 180". Llumunip
coo0miaeTcsi ¢ TpPyOONpPOBOJAOM, 4Yepe3 KOTOPBIM BBIOPACHIBAIOTCS OTpabOTaBIIME Ta3bl. DTOT
IIPOLIECC UMEHYETCS BBIITYCKOM.

[Topmiens 4 pasza mpoirena MEpPTBbIE TOYKH, WM MPOW3BEN YeThipe Xoaa. KomeHuareiit Bamn
MOBEpHYJICA BOKPYr cBoeil ocu 2 pasza (Bcero Ha 720°). 3a 3TO BpeMsl B LMUJIUHAPE MOJHOCTHIO
3aKOHYMJICS TaK Ha3bIBAEMbIN paOOuMid UK.

IIpoueccsl B IWIMHIApE, CBS3aHHBIE C JIBMJKCHHMEM IOPIIHS M BPAIICHHEM KOJIEHYaTOro Bala,
HA3bIBAIOT TAKTaMU: BITyCKa, CXKaTHsl, pabodyero xoaa (WM paclIMpeHus) U Belycka. TakT pabodero
X0J1a COBEPIIAETCS 3a CUET TEIJIOBOW DHEPIUM T'a30B, a TAKThI BITyCKa, CKATUS U BBIITYCKA — 3a CYET
KMHETUYECKOM SHEpruu MaXxOBHKa, KOTOPBIN YKPEIJIEH Ha KOHIIE KOJIEHYaTOro Baja.

W3yunB paboumii UK OJHOUMIMHIPOBOTO JABHTATENs, JIETKO TPEACTAaBUTh PabOuMil LUKI
MHOTOIMIMHAPOBOTO. [{omycTiM, IBUraTeNlb UMEET YeThIpe MIUHPA, TOT1a YHCIO pabounX X010B
BO BCEX IMWJIMHApaX 3a pabounii UK IBUTATENS OyIeT paBHO TOXKE YETHIPEM, a BO BpeMsi paboyero
X0J1a B OJJTHOM IWJIMHJIPE B TpeX APYTUX OyAYyT COBEpIIATHCS BCIIOMOTATENbHBIE TAKTHI.

OuepenHoCTh paboOYMX XOJOB M JIPYIMX TaKTOB B LWJIMHJpaX MOAYMHEHA CTPOrOMYy MOPSAKY
paboThl. Y YETHIPEXUMIMHIPOBBIX UETHIPEXTAKTHBIX JIBUTaTelled MPUMEHSIIOTCS CleAyIoIne
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nopsiaku paboTsl munmuHApoB: 1—2—4—3 u 1—3—4—2. Ilpu nopsake paborsr 1—2—4—3
pabounii UKJI JBUTATENS TTOKa3aH B Tabmuie 1.1.

Taomumua 1.1 — Pabounii ki asurarTens

Homyobopotet VYruBl NOBOpOTA Hunuaapsr
KOJICHYATOTO BaJia KOJIEHYATOTO BaJa, 1 2 3 4
rpaj
1-i 180 Bmyck Brimyck Cxatue | Pagouuit
X0J1
2-1 360 Cixatue Bnyck | PaGouuii Brimyck
X0J1
3-i1 540 Pa6ouwuii Cxarue | Beimyck Bnyck
X0J1
4-i 720 Brinyck | PaGounii Bnyck Cxatue
X0J1

Tema3: «Oco0eHHOCTH KOHCTPYKIMH COBPEMEHHbIX TPAHCMHMCCHI »

IIpakTH4yeckoe 3ansaTue Ne 5
«BbInosTHeHNe 32JaHUI 110 U3YYEHHI0O KOHCTPYKIIMH MEXaHHMYECKHX
TPAHCMHUCCHH .»

Heab 3auATHA: «BBINOIHEHNE 3a1aHUN 110 U3YYEHUIO KOHCTPYKIIMA MEXaHUYECKUX
TPAHCMHUCCHH .»
OoOecneueHne 3aHATHSA: IJIAKATHI, KapTOrpaMMBbl, TaOJIUILIBL,
JIeHCTBYIOIIEE TEXHOJIOTHUECKOE 000PYyI0BaHHE.
MexaHnyeckne TPaHCMHCCHHT
Hawnbonpiee pacpocTpaHneHre Ha COBPEMEHHBIX aBTOMOOMJISIX MOTyYHIa MEXaHHIECKast
TpaHCMHCCHSI, KOTOpasi BKIIIOYAeT B ce0s CliemieHne, KopoOKy nepenad, KapAaHHYIO nepenady,
pa3naToyHyr0  KOpoOKy (y  MHOTONPUBOAHBIX  aBTOMOOWJIEH), TIJIaBHYI  Iepenady,
g depeHIal 1 moJIyoCH.

Tpu mocnegHUX dJIeMEHTa HAa aBTOMOOWIISAX KJIACCUYECKOW KOMIIOHOBKH OOBEAMHSIOT B OJUH
arperar, Ha3bIBa€MbIi BEAYIIIUM MOCTOM.

OCHOBHBIMH TPEUMYILIECTBAMU MEXaHMYECKOM TPAHCMHUCCHUU SIBISAIOTCS MPOCTOTA
KOHCTPYKUMM UM HHU3Kass CcTOMMOCTb, Bbicokue KIIJI u HagexHOCTh; HENOCTAaTKaMH —
CTYIIEHYaTO€ PEryJIUMPOBAHUE KPYTALIET0O MOMEHTA U  CIIOKHOCTh KOMIIOHOBKM  Ha
MHOT'ONPUBOIHBIX aBTOMOOUJISX.

MexaHnnyeckass TPAHCMHUCCHS MOXET OBITh BBIOJTHEHA I10 Ppa3IMYHBIM CXEMaM B
3aBUCUMOCTH OT Ha3HAYEHUsI aBTOMOOWJIS, PACIIONIOKEHHS HA HEM JIBUTATENS U BEAYIIUX KOJIEC.
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Mexannueckass TPaHCMHUCCHS JIETKOBOTO aBTOMOOWJIS KJIACCHUYECKOW KOMIOHOBKHU (KOJIeCHas
dopmyna — 44 2)

Tpancmuccuu Tpy30BBIX aBTOMOOWJIEH € 3aJHUM BEAYIIMM MOCTOMHUMEIOT aHaJOTHYHbIe
arperatbl. OJHaKO C YBETUYCHHEM MAaCChl AaBTOMOOWISI MEHSIOTCS CXEMbl U XapaKTEePUCTUKH
arperaToB: BMECTO OJHOJHUCKOBBIX MPHUMEHSIOT ABYXJIUCKOBBIE CUEIJICHUS C TMAPABIMYECKUM WU
TUIPONIHEBMATHYECKUM TMPUBOJOM C YCHIHUTENEM, KOPOOKH mepenad — TpeXBalbHbIE, MOJHOCTHIO
CUHXPOHU3UPOBAHHBIE, MHOTOCTyI€HYAaThle C 4YUCIOM mepenad or 8§ no 24. MHoroctyneHdaras
KOpoOKka nepenad oOpazyeTtcs MOCJIEIOBATENbHBIM COETMHEHUEM OCHOBHOI
YEThIPEX—, IS TU—,IHIECTUCTYIEHYaTON KOpOOKH nepenay u
JOTIOJTHUTEIBbHOTOIBYX—, TPEXCTYIIEHYAaTOr0 peAaykTopa. Mcrnonap3yroTcsi JBOMHBIE LEHTpalbHBIE U
pa3HEeCeHHbIe TJIaBHBIC Iepeaayd, OJOKHpYeMble MEXKOJIeCHbIe Iu(QepeHIanbl U IMOJHOCTHIO
pasrpyKeHHbIE TIOJTYOCH.

Tpancmuccun aBToMOOWMIICH TEpeHEPUBOTHON KOMIIOHOBKHU (KosiecHas popmyia — 24
4) TMpUMEHSIOTCSI Ha JIETKOBBIX aBTOMOOWIISIX M MHKpoaBToOycax. B »ToM ciyuae cxema u
KOHCTPYKLIUSL TPAHCMUCCHUHM OIPEAEIAIOTCS PaCIOJIOKEHUEM JIBUraTellss — IMPOJOJbHBIM WU
MONEPEYHBIM

Tpancmuccun nepenHENpPUBOAHBIX aBTOMOOMJIEH C MPOAOJBHBIM PACIONIOKEHUEM
aBurarens (puc. 2, a) Ipole ¥ UMEIOT MEHBIIYI0 CTOUMOCTD TP MCII0JIb30BAaHUM JIBYXBaJIbHbBIX
KOpOOOK 1epeaay, I03TOMY TpPEXBaJIbHbIE
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Puc. 2. Cxema TpaHCMHUCCHHU JIETKOBOT'O aBTOMOOWIIS MEPEIHENPUBOTHON KOMIIOHOBKH

(24 4): a— ¢ IPOIOBHBIM PaCIIOIOKEHUEM CHIIOBOTO OJIOKa,

0— C TMOMepeYHBIM pACIOIOKEHUEM CHIOBOTO OJIoKa KOpOOKM Tmeperad MPUMEHSIOTCS PEeAKo.
KopoOku mepemau MONHOCTBIO CHHXpOHU3MpOBaHB. Ha BegoMom Baimy KOpoOKM mepenad
yCTaHABJIMBACTCS KOHHMYECKas BeAyllas IIeCTEpHs TJaBHOW mepemayn. [IpuBoj Beaymmux Kolec
OCYIIECTBIIICTCS HE MONYOCSAMH, a KapJaHHBIMH TepeadyaMH C IIapHUpPaMH pPaBHBIX YTIIOBBIX
ckopocreit (puc. 3).

Tpancmuccust aBTOMOOWIIS TIEPETHETPUBOTHON KOMITOHOBKH CIIPOJIOJIBHBIM PACIIOIOKEHUEM
cuioBoro Oioka: 1 — creryieHue, 2 — Baj NMPUBOJA KOpOOKM Tiepemad, 3 — KopoOka rmepenad, 4 —
TJIaBHAs Tepeiadya

JlnuHa aBuratens B CXEME C €ro MpOJOJIbHBIM PACHOJIOXKEHHEM HE IJIUMHUTHPYETCS,
MOATOMY TaKyK) CXEMy HWMEIOT NPEUMYIICCTBEHHO aBTOMOOWIIHM C JBHTATEISIMH OOJIBIIOTO
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pabouero obOwrema. Kpome TOro, Ha ocHOBe 0a30BOro aBTOMOOWIIS C MPOJOTHHBIM
PacroIOKEHUEM JBUTATENISI MOTYT OBITh BBITIOJHEHBI MOAM(HUKAIIMN C TIPUBOJOM Ha BCE KoJeca.

Puc. 5. Tpancmuccust aBTOMOOWIISI, PACIIOJIOKEHHAS B OTJICIILHOM KapTepe:
1 — xopobka nepezay, 2 — raaBHas nepegava

Jlyis aBToMoOMIIeH 0c000 MaJoro W Majoro KJIAcCOB HCIOJb3YEeTCS TJaBHBIM 00pa3oM
KOMITOHOBKA C TMOMNEPEYHbIM pacmoiiokeHueM asuratens (puc. 2, 0). Ilpu stom Tpancmuccus
MOKET UMETh JIBa KOHCTPYKTUBHBIX UCIIOTHEHUS: C pa3MEeIlIeHHEM B KapTepe ABuratess (puc. 4)
U C pa3MeIleHrneM B OTICTLHOM KapTepe (puc. 5).

Puc. 4. TpancMmuccust aBTOMOOUMIIS, pACIIONIOKEHHAS B KapTEPe IBUTATEIIS:
1- cueruienue, 2 — TONMOTHUTENBHBIE 3yOUaThie Kojleca, 3 — KopoOKa nepenad, 4 — riiaBHas repeaada

B mepBom cnmyuae pocturaercs OoJbIasi KOMITAKTHOCTh CHJIOBOTO OJIOKa, OIHAKO
KOHCTPYKIIUS TIOTY4YaeTCs JOCTaTOYHO CJOKHOW, PEMOHTHBIE pPaOOThI 3aTPyIHEHBI, a W3-
3aBBICOKOIO  PACHOJIOKEHUSI  JIBUTATeNsi  BO3MOXHO  YXYILICHUE  adpPOAUHAMUYECKUX
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XapaKTePUCTUK aBTOMOOWIIS.
Bonee ynoOHO, B TOM YKCII€ U C TOUKH 3pEHHS YHU(PHUKAIMH, PACIONaraTh
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TPAHCMHCCHIO B OTAEIHHOM KapTepe. B 3Tom ciiyyae MOMEHT Ha BeAyIIMil Bal KOpOOKH mepenad
nepenaeTcsl HEMOCPENCTBEHHO CO CIEIUIeHUsl (KOrJa BeOyIIMd Ball PACMONIOKEH COOCHO C
KOJIGHYAThIM BaJIOM JIBUTaTelsl) WM Yepe3 JOMOJIHUTENbHBIA psii 3youaThix kozec. [IpumenstoTes
MOJHOCTBIO  CHUHXPOHM3HUPOBAaHHBIC, JIByXBaJbHbIE KOpPOOKHM rmepenad. Ilpm momepedHom
pAcCIIONIOKEHUH JBHUTATENs TJIaBHAS Iepenada MpeIcTaBiIsieT coboil mpsaMo3y0yro, Koco3yOyro Win
MIEBPOHHYIO 3yOUaTyto rnepeaayay.
TpaHncMuccHE aBTOMOOWJICH 3aJHEMOTOPHON KOMIIOHOBKHM TI0 KOMITOHOBOYHBIM CXE€MaM OJIM3KH K
TPaHCMHCCHSAM TE€peTHENPUBOIHBIX aBTOMOOUIICH.
TpancMmuccuM MHOTOTIPHUBOJHBIX aBTOMOOWJIEH MOXKHO pa3ieiuTh Ha JIBE TPYIIIBL:
HETIOJTHOTIPUBO/THBIE U TTOJTHOIIPUBOIHEIE.
HenonnonpuBoaneie aBToMoOmmn (kojecHas ¢popmyna — 64 4, 84 4) umeror Beaymryro
TEJEKKY, COCTOSIIIYIO U3 JBYX BEIYIIUX MOCTOB. MOCTBI MOTYT UMETh WHIANBUAYATbHBIN MPUBO
(puc. 6, a), TMOO MPOMENKYTOUHBI MOCT MOXKET OBITh BBIITOJIHEH MTPOXOAHBIM (pUc. 6, 6). OcHOBHOE
MPEUMYIIECTBO CXEMbI C MHIAMBHLyaJIbHBIM NPUBOOM MocTOB (KpA3-257)— BbicOKas CTeNeHb UX
yHU(UKALWU; HEJOCTaTKaMH SIBJIICTCSI OOJbIIOE KOJIMYECTBO KapJaHHBIX COWICHEHUH U
HEO0XOIMMOCTh YCTAaHOBKHU OT/EIBHOTO arperara — pa3aarouyHoil KopoOku. Pazmarounas kopoOka
— arperat 0oJyiee CIOXKHBIA M TDKENBIN, 4eM y3ell JAelieHUS MOITHOCTH (nuddepeHiman)
MEXIy MOCTaMH B TPAHCMUCCHH C TPOXOAHBIM  TPOMEXYTOUYHBIM
MoctoM(KamMA3-5320).1T03TOMy KOHCTPYKITUSI TPAHCMHUCCHU C Pa3AeIbHBIM MPUBOJOM MOCTOB
“MeeT OOJIBIIYI0 METAIIOEMKOCTh, TpeOyeT OoibIiero oobeMa padoT MO TEXHHUYECKOMY
00CITy )KHBaHUIO.
I'uapoMexannyeckue TPAHCMHCCHHI
[lpumeHeHne Ha aBTOMOOWISIX THIPOMEXaHHMUYECKUX TPAHCMHUCCHH, B KOTOPBIE BMECTO
CIEIUICHUS M KOpOOKM Iepenad BXOAUT THIpOMeXaHHuecKas mepenada (ruaporpanchopmatop,
00BEAMHEHHBIN C MEXaHUYECKON
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Puc. 8. Cxema TpaHCMHUCCUU TIOJTHONIPUBOAHOTO aBToMOoOmIsA (84 8): a, 6 — MocTOBas; B, T —
OopToBasi.

CTYIIEHYaTOM KOpPOOKOM TMepenay), TMO3BOJSET OCYIIECTBUTh O€CCTyleHYaToe HN3MEHEHUE
KPYTSILEro MOMEHTA, YBEJIUYUTh CPOK CIIYy>KObI IBUraTeNsl U TPAHCMUCCUH, YMEHBIIUTh YHCIIO
CTyIIEHEH MEXaHWYEeCKOW KOpOOKH TMepenad, YMEHBIIMTHh YacTOTy MEPEeKITIOYEeHUs Mepenad,
MOBBICUTh TPOXOJUMOCTh ABTOMOOWJISI M YJIY4YIIHTh €ro KomdopTadenbHOCTh.OqHAKO TI0
CPaBHEHHUIO C MEXaHHYECKHMHU TPAHCMHCCUSAMH, THAPOMEXaHMYECKHE 00J1afaioT Oojiee CII0KHON
KOHCTPYKLHEHN, NOBBINICHHOW MaccOil M CTOMMOCTBIO. 3aME€Ha MEXaHMYECKOHW TPaHCMHMCCHU Ha
TUIMHAMUKU aBTOMOOMIIS

B TtpaHCMMCCHAX € THAPOMEXaHUYECKOM Iepenaded KpyTALIMA MOMEHT IEepeNaeTcs OT
JIBUTATENIs Ha HACOCHOE JIONMACTHOE KOJIECO THApOTpaHc(hopMaTopa HEMOCPEICTBEHHO WM, IpU
HE00XO0IMMOCTH, Yepe3 JONOIHUTENbHBIN COMIAaCyOIUN PEAYKTOP.

B kauectBe MexaHMuUeCKOM KOpOOKHM Tmeperady B THUIPOMEXaHWYECKUX Iepenadax
IIPUMEHSAIOTCS IUTAHETApPHBIE W BAJIBHBIE CTYINIEHYAThIE PENYyKTOPBI, MO3BOJIAIOIIUE OCYHIECTBIIATH
npolecc MepeKiroueHust nepefady 0Oe3 paspblBa IOTOKA MOIIHOCTUH. MexaHudeckas 4acTb
TPAaHCMHMCCHH OT T'MIPOMEXaHMYECKOM Iepeladd A0 BEAYIIMX KOJEC HACHTUYHA 3TOM XKE 4acTH

MEXaHUYECKOW TpaHCMHUCCHH. BBIOOp ee cXeMbl OmpenessieTcss TEMH K€ COOOpaKeHUSIMHU, YTO U B
CJIy4ae MEXaHU4YECKON 4acCTH TPAHCMHUCCHUHU.

- ==

FHE-Gro—od

Puc. 9. Cxema ruipooObeMHOI TPAHCMUCCUU: @ — MOHOOJIOUHAsS, O — € pa3/1eIbHbIM
PacoJIoKEHUEM THIPOarperaTon

I'mapoodbeMHbIE TPAHCMHCCHH

lunpoobbeMHass W DJNEKTpOMEXaHWYECKash TPAHCMHUCCHM SIBJISIOTCS CICUUATBHBIMUA |
MPUMEHSIOTCSI HAa aBTOMOOWISX B TeX CIydyasX, KOrJa IO KOMIUIEKCY KOHCTPYKTHBHBIX U
AKCIUTyaTaI[MOHHBIX CBOMCTB MEXaHHYECKass M TUAPOMEXaHWYECKasi TPAHCMUCCUU HE MOTYT OBIThH
npumeHeHbl. Takue mepemaud, Kak THAPOMEXaHWYecKas W (DPUKIMOHHAS, SIBISIOTCS
OeccTyneHYaTbIMU, TO €CTh OOECIEYMBAIOT IUIABHOE W HEIMPEpPhIBHOE M3MEHEHHE MepeAaTOYHOro
qrclia TPAaHCMUCCUU aBTOMOOMIIS.

I'magpooObeMHass TpPAaHCMHUCCHUS COCTOMT M3 THUAPOOOBEMHBIX IpeoOpazoBarene —
TUApOHACOCa, TPHUBOAMMOIO OT JBUTATENs AaBTOMOOWIISE H THApPOMOTOpa (THAPOMOTOPOB).
['unponacoc mpeoOpasyeT MEXaHWYECKYH0 HSHEPTUI0 B THUIAPOCTATUYECKHM HAMOp KUIKOCTH, a
THIPOMOTOP — JHEPIrHI0 HAamopa XUAKOCTH B MEXaHWYECKYH0 HSHepruto. ['miapoHacoc cBsizaH C
THIPOMOTOPOM (THAPOMOTOpPAaMH) TpPyOOIPOBOJAAaMH BBICOKOTO JaBieHHs. Bcs ruapocuctema
SBJISIETCSl 3aMKHYTOM. B Kpyr HMpKyJsIUM BKIIOUYEH THJIPOHACOC MOJMUTKH, NOAIEPKUBAIOLINNA B
BO3BPATHOW THAPOJIMHUHN M30BITOYHOE J1aBlIeHUE (IUIsI UCKIIOYEHUS IMyJIbCAllMU U pa3pblBa CTPYU
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pabodeil KUIAKOCTH).

B 3aBucumocTH OT pacHoNIOKEHHs THAPOATPETaTOB, MX THIIA M YUCIA BO3MOXKHBI JIBE
HNPUHIUIHAIBHBIE CXEMbI THAPOOOBEMHON TPAHCMUCCHH
(puc. 9).

[Tpu mMoHOOnOYHOH cxeme (puc. 9, a) rUAPOHACOC U TMIPOMOTOPOOBEIUHEHBI B OAMH
6nok. I'maponepenaya BhIMOJNHSACT (YHKIMU CLEIUIEHUS UM KOpoOkH mepenad. TpaHcMuUccHH,
BBITIOJIHEHHBIE 110 3TOM cxeMe, nMeroT Hu3kui KII/I v nuieHsl KOMIIOHOBOYHBIX TPEUMYLLIECTB.

B npyroit cxeme (puc. 9, 0) ruzppoarperaThl pPacHoOJIOXKEHbI pasfenbHo. I'maponacoc

COEJMHEH C JBUTATEIIEM, THAPOMOTOPHI — ¢ KojlecaMu. I 'uapo-
MOTOpBl MOTYT YCTaHaBIMBATbCA KaK BHE KoJleca, TaK M BCTPaMBaTbCi B HEro (TUIPOMOTOP—
kosieca). Takast cxema yjno0OHa /751 KOMIIOHOBKH. [IpH pa3zienbHOM pacroyioKeHUH THAPOArperaTtos
MOYKET OBITh MCIIOJIb30BAHO HECKOJBKO THAPOHACOCOB, KAXKABIM M3 KOTOPBIX MUTAET TUIPOMOTOPHI
OopTa WM OTIENBHOM IrpynIbl MOCTOB. Takue TpaHCMUCCHH 00J1aJaI0T MOBBIIICHHOW HA/IEKHOCTBIO,
4T0 00YyCIIOBJIEHO NapajlieIbHON pabOTON THAPOArperaTtoB U TUAPOIMHUN.

Kak yxe Obulo ckazaHo, arperaTsl 00bEMHOT'O TMAPONPUBOAA Hecamoperynupyemble. Eciu
rHJipoarperaT Mo cBoeil KOHCTPYKIMU NOTEHIUAIBHO PeryIupyeMblid, TO ISl N3MEHEHHST MOMEHTAa,
nepeaaBaeMoro yepes ruponepeaady, He0OX0qUM BHEIIHUHN Perysarop.

HeperynupyeMble ruzapoarperaTsl, HMEIOIIME IIOCTOSHHYIO II0Jady IIpU IOCTOSHHON
YIJI0BOW CKOPOCTH MPUBOAHOIO BaJla, IPUMEHSIOTCS B KAYECTBE BCIIOMOTaTEIbHOTO THIPOIIPUBO/IA,
UCIIOJIb3YEMOI0 BPEMEHHO, HANpUMEpP AJIs MPUBOJAA KOJIEC IPULIENA NPU JBUKEHUM B TSHKEIBIX
JIOPOKHBIX ~ ycnoBHsiX. Takoil mpuBOJ HOCUT Has3BaHue 'rugpoBan'. Heperynupyembie
rHpoarperaTbl NpoIIe MO0 KOHCTPYKIUMH M HMMEIOT MEHBIIYI0 CTOMMOCTb [0 CPaBHEHHUIO C
PEryJIUpyEeMbIMHU.

[lomaua peryimpyeMbIX arperaToB MOKET M3MEHSTHCS IIPU MOCTOSIHHOM YIJIOBOW CKOpPOCTH
NPUBOJHOTO Baja B 3aBHUCUMOCTH OT BO3JCHCTBUS peryisropa. B aBTOMOOWIAX, HMEIONIUX
THIPOOOBEMHYIO TPAHCMHUCCHIO, TPUHIUIHAIBLHO BO3MOXHO PEryJIMpPOBaTh KaK TMIPOHACOC, TaK M
THJIPOMOTOPBI.

Bo3MokHBI TpU BapuaHTa peryJupoBaHMs M'MIpoarperaTtoB, 00pa3yrolux ruaponepeaauy.

1. Ilpm MoOCTOSHHBIX YacTOTE BpallleHHUs IPUBOAHOTO Baja TMApoHacoca U padoueM oObeme
THIPOMOTOpa HM3MEHATh paboumii 0o0BeM ruapoHacocal. Takoi BapuaHT Hamboiiee TPOCTO
o0ecreynTh KOHCTPYKTHBHO; MPU ATOM JOCTUTaeTCsl TUIepOOIMYecKoe M3MEHEHHE MOMEHTa Ha
BaJly JBUTraTelisi. DTO MO3BOJISIET,BO-NIEPBBIX,INIABHO TPOraThCs C MECTAa U Pa3rOHATh aBTOMOOMIIb,
1,BO-BTOPBIX,TOJIyYUTh UICAIBHYIO TATOBYIO XapaKTEPUCTHKY.

2. Ilpu MOCTOSHHBIX YacTOTE BpAIIEHUS NMPHUBOIHOTO Bajla TMIpoHacoca U paboueM obobeme

rHIpoHacoca H3MEHATh paboumii o0beM rujapomoropa. B stom ciydae He obecnednBaeTcs
IUIABHOCTh TPOTaHUsI aBTOMOOMJISI C MECTa; K TOMY K€ CHHXPOHHO PeryJupoBaTh THIAPOMOTOPHI,
€CJIN UX HECKOJIBKO, TOBOJIBHO CIOXHO.
3. Ilpu mOCTOSIHHON YacTOTe BpallleHHs MPUBOAHOTO Bajia TMJIpOHAcOCa U3MEHATh pabounii 06bemM
rHJIpoHacoca u rufjpomoropa. [IpumeHenne Takoro BapuaHTa UMEET CMBICH MPU [IOCIIE0BATEILHOM
perynupoBaHuu pabouux 00beMOB ruapoarperatoB. [Ipu Tporanuy aBTOMOOMIISA ¢ MecTa U B Hayase
ero pasroHa HeOOXOAMMO H3MEHATh pabouuii 00bEeM THUIPOHACOCA OT MHUHUMAIBHOIO JI0
MaKCUMaJbHOTO, a 00BbEM T'MJAPOMOTOPOB MOAJEPKUBATh MAKCUMAJIbHO BO3MOXHBIM. 3aTeM
U3MEHATHh pabounii 00BEM THUIAPOMOTOPOB J0 MUHUMAJIbHOrO. B 3TOM ciyuae pacmmpsercs
JMana3oH PETYIHPOBaHUS TUAPOOOBEMHOM TEepenadyr U 0OECIeUnBACTCS TIABHOCTh TPOTAHUS
aBTOMOOWJIS C MECTa, OHAKO HE YCTPAHSAETCS CIOKHOCTh CUCTEMBI yIIPABICHUSI.

lM'unpoobbeMHas nepenava, IOMUMO OECCTYIEHYATOr0 U3MEHEHUS MEePEAaTOYHOrO Yncia
MEX/1y JABUTaTENeM U BeAyIIMMH KOJIECaMH, UMEET CJIeAyIOLIUe JOCTOUHCTBRA:

1) yao6CTBO KOMIOHOBKHM TPAHCMHUCCHUH M aBTOMOOWJISI B 1EJIOM (THAPOMOTOPBI MOKHO
PAcCIOIOKUTH HEMOCPEICTBEHHO B KOJIECaX, UCKIIOUMB MPOMEXYTOUHbIE MEXaHMUECKUe
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OJICMCHTbBI TpaHCMI/ICCI/II/I), B TOM 4YHCJIC TpPAHCIOPTHOIO CpcACTBa C AKTHBHBIMH

MNPHULCIIHBIMU 3BCHBAMU,

2) PEBEPCUBHOCTh U BO3MOKHOCTBH IMOJYUYEHHUS OJIMHAKOBBIX CKOPOCTEH ISl JABUKEHUS
BIlepen W Ha3aj (Tak Kak THUAPOArperaThl SBISIOTCS OOpaTUMBIMH2, TO JJIS PEBEPCHUPOBAHUS
JIOCTaTOYHO C TIOMOILIBIO pPacHpenesuTeNsl IMOMEHATh MECTaMU HAlOPHYI0 U BO3BPATHYIO
THIPOJIMHUM); PEBEPCHUBHOCTh TaKXe MO3BOJISIET 3((HEKTUBHO MCTIOIB30BaTh THAPOATrpEraThl s
TOPMO’KEHHUSI Ha 3aTSIKHBIX CITyCKax;

3) IIUPOKHUM AUAIIa30H NEPENATOYHBIX YHCEIL,

4) BO3MOXHOCTH UIUTEIFHOW M YCTOMYMBOW pabOTHI MOJ HArpy3KOW MpH JABIKCHUU C
MaJIOl CKOPOCTBIO B TSAXKENBIX JOPOKHBIX YCIOBUAX;

5) yBenuueHue cpoka ciyx0bl nepsuuHOro J[BC (13-3a0TCYTCTBUS KECTKOM CBSA3H MEKIY
JIBUTATENIEM U KOJIECAMU CHUKAIOTCS JUHAMHYECKHE Harpy3KH);

6) MPOCTOTA YNPABJIECHUS U JIETKOCTh €ro aBToMatu3anuu. OCHOBHBIMU

[IPUYMHAMU, IPEIATCTBYOIUMHY IUPOKOMYIIPUMEHE-
HUIO THAPOOOBEMHBIX TPAHCMHUCCUI Ha aBTOMOOMJISIX, SIBIISIFOTCSL:

1) BBICOKAsi CTOMMOCTh THIPOArPeraToB, 00yCIOBIIEHHAS BBICOKUMHU TPEOOBAHHUSIMH

K TOYHOCTH M3TOTOBJICHUS UX JICTAJICH;
2)00bIIHe pa3Mephl U Macca Ha €IMHHMITY IepeIaBaéMOi MOIITHOCTH;

3)  OTHOCHUTENBHO MBI CPOK CIYXOBbl THAPOArperaTtoB, BCJEACTBHE BBICOKUX
pabounx JaBICHUN U HU3KOW HAJIC)KHOCTH YIIJIOTHEHUH.
1 O6paTUMOCTh — BO3MOXHOCTh pabOThI THpoOarperara Kak B KauecTBE TMAPOHACOCA,

TaK ¥ B Ka4e€CTBE TUIPOMOTOPA.
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JJIeKTPpOMeXaHUYecKHe TPAHCMHUCCHH

DJEeKTpOMEXaHUYECKasi TPAHCMHUCCHUA COCTOMT M3 DJIEKTPUYECKOW U MEXaHWYEeCKOH
nepenad. B Takux TpaHCMHCCHUAX JJIEKTPUYECKas SHEPTus BBHIPAOATHIBAETCS TEHEPATOPOM,
npUBOIUMBIM OT mnepBuyHoro JIBC. DnexkTpoMexaHMYeCKHe TPAaHCMHCCHH BBIOJIHSAIOTCS I10

JIBYM CX€MaM: IPyNIOBOr0 U MHAMBUAYAIBHOIO IIPUBOJA BELYIIHUX KOJIEC.
Koneco, »snexrpoaBurareab U JIpyrue y3abl  (KOJECHBIH  pPEAYKTOpP MOALIUIIHUKH,

JJIEMEHTHI TOJABECKH, MEXaHWYECKUH TOPMO3 C COOTBETCTBYIOLIUM IPHUBOAOM) KOHCTPYKTHUBHO
OOBEIUHAIOTCS B OJHMH arperar — 3JIEKTPOMOTOp— Kosieco. Kpome BBIIIENEepedHCIICHHOTO,
KOHCTPYKIIMSL JICKTPOMOTOP—KOJIECAMOXKET BKIIIOYATh: MEXaHH3M TEPEKIOUeHHs Iepeaad B
JBYXCTYNEHYATHIX3JIEKTPOMOTOP—KOJIECaX,MEXaHU3M CLICTUICHUS - BAJIEKTPOMOTOP—
KOJIECAXIIEPHOJMYECCKOTO ICHCTBHS U IPYTUE DIICMEHTHI.

B mHacrosimiee BpeMs NPUMEHSIOTCS AIIEKTPOMEXAHUYECKUE TPAHCMHUCCHUU
noctosiHHOro (benA3-549,-7519)unepemenno—nocrosinHoro(benA3-75211)roxa.

27



[IpunnunuanbkHo 00€ TPaHCMHUCCUU  OJAMHAKOBBI, OJHAKO B  JJIEKTPUUYECKYIO YacTh
ANEKTPOMEXAHUUECKOM TPAHCMUCCHH MEePe-MEHHO—TIOCTOSHHOTOTOKA BXOJUT BBIIPSIMUTEND (B
TaKUX TPAHCMHUCCHUSX HCIOJIB3YIOTCA TIE€HEepaTopbl MepeMeHHOro Toka). IlepcrnekTuBHO
MIPUMEHEHUE 3JIEKTPOMEXAaHUYECKUX TPAHCMUCCHUM NMEPEMEHHOr0 TOKA, TaK KaK 3JEKTPOMAIlUHbI
NEPEMEHHOTO TOKa (AJIEKTPOABHUraTEeIM M TEHEPaTopbl) 00JalalOT CPaBHUTEIBHO HEOOIBIIMMHU
pasmMepamu U Maccoil. [IpumMeHeHHE 3IIEKTPOMEXAHMYECKMX TPAHCMHUCCUH IIEPEMEHHOr0 TOKa
OTPaHUYMBACTCS CIOKHOCTBIO CHUCTEMBI PETyJIHMPOBAHUS JUISI TOJXYYEHHUS JOCTATOYHO OOJIBIIOTO
JMarna3oHa U3MEHEHHUs TATOBOI'O0 MOMEHTA.

Cxema ¢ MHIMBUIYaJIbHBIM IPUBOJIOM, INPUMEHSEMash Ha KapbepHBIX aBTOCAMOCBalax
cemeiictBa benA3, conepxur: nepsuunbsiii JIBC; coennHeHHBI ¢ HUM uepe3 ynpyryro MyQTy
TATOBBIM  TEHEPATOpP; TATOBBIE  JJIEKTPOABUIATENM, PACIOJIOKEHHBIE B DJIEKTPOMOTOP—
KOJIECAX;BCIIOMOIaTebHbIE AJIEKTPUUECKHE MAIIMHbI U alllapaTypy YIIpaBJICHHUS, PETYIUPOBaHUS U
KOHTpOJIsA, oOpa3zyromue OJ0K BO30YXKIEHHUs TATOBOIO TeHeparopa W OJOK IMyCKOPETyJIHpYIomen
anmnapaTyphl.

CUJIOBYIO T1IeTlb TPAHCMHUCCHHM MPEJCTABIIACT COOOW cHucTeMa "TATOBBIM TEHEPATOp — TATOBBIC
aNeKTpoaBUTaTeNH". DIEeKTPUYECKass 4acTh TPAHCMUCCHH MOJXKET paboTaTh B JBYX pEKMMax: TSATOBOM U
TOPMO3HOM (B PEXKHUME 3JIEKTPOIAHAMUIECKOTO TOPMOXKEHU). {7151 TpaHchopManuu KpyTAIMIET0 MOMEHTa U
JUTSE TIONMy4YeHHWs TpeOyeMBbIX TSATOBOM M TOPMO3HON XapaKTEPHCTUK DJIEKTPOIPUBON HMEET CHCTEMY
ABTOMATU4YCCKOI'O PEryjiupoBaHust TArOBOITO M TOPMO3HOI'O PCIKUMOB pa6OTI>I TPaHCMHUCCHUU. HHH 3allluThI
QJICKTPUYCCKUX LCICU OT MNEPETPY30K U MOBPCIKACHUU CIIYXKAT 3alllUTHBIC IICIIH, KOTOPLIC OIrpaHUYUBAIOT
TAaKXKXC MAaKCUMAJIbHYIO CKOPOCTH ABMKCHUA aBTOMOOMIIA.

DneKTpUYecKre MalIMHbI, YIpaBIAOIIas W peryaupyrouas anmnapatypa oObeIWHEHBI B
OOIIYIO IEKTPUIECKYIO CXeMY, paboTa KOTOpPOi 0OecTieunBacT:

1) BBIOOp HampaBiICHUS ¥ PEKUMA JIBUIKCHHS

2)MOJIHOE KMCIOJb30BAaHHE MAKCHMAJIbHOW MOIIHOCTH JIBUTATEIsl M CTAOMJIBHYIO €ro paboTy
[IPU U3MEHEHUH COMPOTHUBIICHUS JTBUKCHHUIO;
3)perynupoBaHue HCIOIb3YEMOI MOIIIHOCTH TATOBOTO T'€HEepaTopa;
4)orpaHuueHre MaKCUMAIIbHON CKOPOCTH JBHIKCHUST aBTOMOOWIIS;

S)orpaHnYeHHe MAaKCHUMAaJbHBIX OJIIEKTPHUYECKHX HArpy30K B TPAHCMUCCHHA U 3aIlUTy
IEKTPUYECKUX LENEN OT IOBPEXKICHNUS.

[Ipu paGoTe B TATOBOM pEXKUME TATOBBIC AIEKTPOABUTATENIH TOIKIIOYEHBI K TATOBOMY
reneparopy. B 0OMOTKy B030y’KIeHHUS TATOBOIO reHEpaTopa OT reHepaTopa BO30yIUTENs 1M01aeTCs
ToK. Ha kjiemmax TaroBoro reHeparopa nosiBjasieTcsl HalnpsKeHUe, U 4epe3 CUIIOBYIO LIEMb MPOXOIUT
TOK.

BrsaroBompexxume mpeaycMoTpeHa padoTa TATOBBIX DJIEKTPOJABUIATENCH C IMOJHBIM MOJIEM
(TTOMHBIM ~ MAarHUTHBIM [OTOKOM) U OCJNa0JIeHHeM TMoisl. BkitoueHue ocnablieHus oIS

OCYIIECTBIAETCS JTUHEHHBIMUKOHTAKTO-
14

pamu, CBSI3aHHBIMH C JIMHEHHBIM KOHTPOJUIEPOM, KOTOPBIiA, B CBOIO OYepE/ib, UMEET CBSI3b C TEAIBIO
yIpaBJICHUS TOAAa4YeH TOILIHBA.

[Ipy yMeHbIIEHUH JOPOXKHOTO COMPOTUBIEHUS KOHTAKTOPHI CpalaThIBAIOT, MIYHTHUPYS
nocje0BaTeNbHble 0OMOTKH BO30YKIEHHUS TATOBBIX deKTpoaBuraresnei. [Ipu stom gepe3 oOMOTKH
MPOTEKAeT MCEHBINIMKA TOK, W MAarHUTHOE IIOJIe, CO3/IaBaeMOC IIOCIICIOBATEILHBIMA OOMOTKaMH,
ymeHblnaercs. Ha BTopoii ctynenu ocnabiieHus nois (Ipu JajbHEHIIEM YMEHBIICHUN JOPOXKHOTO
COTIPOTHBIICHHSI) KOHTAKTOPhI PEBEPCHPYIOT HE3aBUCHMBIE OOMOTKH BO30YXKICHHWS; MarHUTHBIC
MOTOKH, CO37[aBacMbIC IIOCIICAOBATCILHBIMU W HE3aBUCHMBIMH  OOMOTKaMH  BO30YIKICHUS,
HAMPABISIOTCS BCTPEYHO APYT JOPYry, YeM AocTuraercs Oosiee riryOOKoe OcialdieHre MarHUTHOTO
MOTOKA.

[Ipn yBenu4eHMM JOPOKHOIO CONPOTHUBIICHHS NEPEKIOYEHUE KOHTAKTOPOB IPOHUCXOAMT B
00paTHOM TOPSIJIKE.

V3MeHeHne  HampaBlieHHWsS JIBIDKCHHMS  aBTOMOOWJISL — OCYIICCTBIISIETCS  PEBEPCOPOM,
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M3MEHSIOIIMM HaIpaBlIeHHE TOKA B 0OMOTKaxX BO30YKICHHUS TATOBBIX AIEKTPOABUTATENICH.

B pexume 31€KTpOAMHAMHUYECKOTO TOPMOXKEHHMS BKJIKOYAKOTCS TOPMO3HBIE KOHTAKTOPBI.
TsroBble 3JEKTPOJABUTATENM PAOOTAIOT B TE€HEPATOPHOM DPEKUME U OTAAIOT BBIPAOATHIBAEMYIO
AIIEKTPUYECKYI0 SHEPrui0 B TOPMO3HBIE PE3UCTOPHI, [J€ OHa IPEBPALAETCS B TEIUIOBYIO U
pacceuBaeTcs B aTMocdepe.

PerynupoBanue TOPMO3HOIO peXHMMa OCYUIECTBIISETCS B 3aBHUCHMOCTH OT IOJIOKEHUS
TOPMO3HOTO KOHTPOJUIEpA, CBSI3aHHOTO C TOPMO3HOW menanbio. Ha mepBod CTymeHW TITOBbIE
AJIEKTPOABHUraTeIM MOJY4YarOoT BO30Y)XIEHHE OT HE3aBUCHUMbIX 0OMOTOK. Ha BTOpOil cTymeHu
MOJKJIIOYAIOTCS  TIOCJIEI0BaTEIbHbIE OOMOTKM; BO30YXIEHHE TATOBBIX OJJIEKTPOJABHUraTesei, a
CJIEIOBATENIBbHO, U TOPMO3HOW MOMEHT, CO31aBa€Mblil MU, YBEIMUNBAETCSI.

OCHOBHBIMHU IPEUMYIIIECTBAMHU AJIEKTPOMEXAHUUYECKONW TPAHCMUCCUU SIBIISIOTCS:

1) GeccrymneHyaroe peryarpoBaHHE KpPYTSIIETO MOMEHTa W BO3MOXKHOCTH aBTOMATH3alUU
YIPaBJICHUS;

2)noBeilieHne pecypca nepBudHoro JIBC B pesynbTare OTCYTCTBHS JIHHAMHYECKUX
Harpys3oK, epeaaBaeMbIX yepe3 )KECTKYIO CBSI3b IIPU MEXaHUYECKOM TPaHCMUCCHH;

3)cBOOOIHBII BEIOOP KOJIECHOH (hOPMYITBI M IPOCTOTA OOIIEH KOMIIOHOBKH aBTOMOOHIIS;

4)roBbIIICHHE TIPOXOIUMOCTH ABTOMOOMJICH W aBTONOE3I0B BCIEACTBHE YBEIHUUCHHS
quciia BEAYLIINX KOJIEC U HEMPEPBIBHOTO U3MEHEHUS KPYTALIETO MOMEHTA;

5)BO3MOXKHOCTh HCIOJIB30BaHMSI TSTOBBIX O3JEKTPOABHUIATeNieii B KadecTBE TOPMO3a—
3aMeUTUTEIISIIPU TOPMOKEHUH Ha 3aTSDKHBIX CITyCKaX;

6)BO3MOXKHOCTh ~ peallU3allid  OJHHM  DJIEKTPOMOTOP—KOJIECOMOOJIBIION MOIIMHOCTH U
MeHbIIas 001as Macca TpaHCMUCCHM Ipuriepeaadu MomHoctu 6omnee700—-800kBT;

7)BO3MOKHOCTh CHUXCHHS YPOBHS ToJis cayioHa (s maccaxupckux ATC) m ymydmieHue
pacripesielieHusi MacChl aBTOMOOMJISL 1O MOCTaMm, 3a CUYeT ONTHUMAaJbHOTO PaCIIONIOKEHUS
ANEKTPOMOTOP—KOJIEC(/JIs aBTOCAMOCBAJIOB).

Hapsiny ¢ 53TUMH  NOJOXUTENbHBIMM  OCOOCHHOCTSIMH  3JIEKTpoIepeadye MpUCYIU
3HaYUTeNIbHbIE HEJOCTATKH, OTPAHMYUBAIOIIUE €€ IPUMEHEHHE:

1)0OonpIIas Macca ¥ pa3Mephl AJIEKTPOMAIIUH U TPAHCMUCCHH B IIEJIOM, JUJIsl aBTOMOOUIIEH ¢
JIBUTATEISIMU OTHOCUTENIbHO HEOOJIBIIION MOIIIHOCTH;

2)cpaBHuTenbHO Hu3kuM KIIJ, 4TO BemeT K CHHKEHUIO TOIUIMBHOM ASKOHOMHYHOCTH;

3)He00X0IMMOCTh MPUMEHEHHS] AOPOrOCTOSIIIUX MaTepuanoB (aJOMUHUS, MEIH,
cepebpa, 30710Ta), 4TO BJIEYET 3a COOOH yIOpOKaHHE U3TOTOBJIICHHUS;
4)00bIIIMe HETIOPECCOPEHHBIE MACCHI.

Takum 00pa3om, OOIMMMH HeJOCTaTKaMH OecCTynmeHYaThIX Tepeaad, MO0 CPaBHEHHIO CO
CTYNEHYATHIMH  MEXaHWYECKUMHU  TPAHCMHUCCHUSIMHU,  SIBJISIOTCS  CJIOXKHOCTH  KOHCTPYKIIUH,
IPOMO3/KOCTh, 0OJbIINEe MeXaHHuecKue norepu. [103ToMy mepcrneKTUBHOW MOXKHO CUMTATh JIMIIb
Ty OeccTyleHYaTylo nepeaady, cTOMMocTbh, pasMepbl U KIIJ[ KoTopoii, JUIIb HEMHOTO YCTYMaoT
TOW YaCTH MEXaHWYECKOW TPAHCMHCCUH, KOTOPYIO 3aMEHsIeT OeccTymnenyaras nepeaaya.

W3 Bcex TumoB OeccTymleHUYaThIX Mepenad Haubosiee HUIMPOKOE PAacIpOCTPaHEHHE MOIYUHIN
TOJILKO CaMOpETyJIUpyeMble THIPOJUHAMHUYECKHE IMepeladyd, YCTPOHCTBO U paboTa KOTOPBIX
noaApoOHO paccMaTpuBarotcs B Teme "KopoOku nepemay".

Tema3: «Oco0eHHOCTH KOHCTPYKIMI COBPEeMEHHbIX TPAHCMMCCHID)

IIpakTnyeckoe 3ansiTue 6
«BbInosiHeHUE 3aJaHUI M0 U3YYEHUI0 KOHCTPYKIMU ABTOMATHYECKUX TPAHCMMCCHIA
MOJTHONPMBOJIHBIX ABTOMOOUJICH.»

Heab 3ansaTHA: «BhINOMHEHNE 3aTaHUI IO U3YYEHHIO KOHCTPYKIIUU
aBTOMAaTHYECKUX TPAHCMHUCCHUI MTOJHONPUBOIHBIX aBTOMOOMIIECH.»
Oo0ecneuenue 3aHATHSA: IUTaKaTEhl, KapTOrpaMMBbl, TaOJIMIIE], NENCTBYIOIICE
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TEXHOJIOTHYECKOE 000pyI0BaHHE.

IMosiHOMpUBOAHASI CHMCTEMa ¢ ABTOMATHYECKHM MOAKJIKYeHHeM. 3a4acTyio, B TOJOOHBIX
TPAaHCMUCCHSAX aBTOMOOWIJIS TIOCTOSHHO BEIYIIMMH BBICTYINIACT TEPEAHSS KOJECHAs mapa, MEXIY
OCSIMM YCTaHOBJICHa BHCKOMy(dTa WIM QPUKIUOHHASS My(Ta C JJICKTPOYIPABICHHEM BMECTO
muddepennnana. BsazkoctHas MydTa (BUCKOMYy(Ta) OCYIIECTBISET Mepenady KpyTSIIEro MOMEHTa
IPH  Pa3HBIX CKOPOCTSAX BpAICHUS YacTel ee KOopIyca C IMOMOIINBI0 TPCHHSI MEXKIY TUCKaMU
KPEMHUHOPTaHUYECKOM  JKUAKOCThIO. BuCKOMydTa MOXET yCTaHABIMBAaThCS B KOpITyce
muddepeHnuana s ero aBTOOJOKUPOBKH MIIM MOHTHPOBATHCS MEXKTYy OCSIMU. DPUKITMOHHBIC MY THI
BBITOJIHSIOT TIepeiady KPYTSIIEro MOMEHTa OJ1aroiapsi TPEHHUIO B MPOIIECCE CKATHUS TTAKETa JIFCKOB.

Pa3Hble BUIBI CUCTEM MOJTHOTO MPHUBOJIA MMEIOT, KaK MPAaBHJIO, pa3HOE MpeJHa3HAYCHHE.
BMecTe ¢ TeM MOXKHO BBIICITHTH CICAYIONIHE PEUMYILECTBA JaHHBIX CUCTEM, OIPEICIISFOLIHE
001aCTh MX TPUMEHEHUSI:

: 3(1)(1)CKTI/IBHO€ HCIIOJIBb30BaHHUC MOIIHOCTH ABUTATECIIA,
©JIydnias ynpabiIsi€eMOCTb U KypCOBas YCTOI\;I‘II/IBOCTB Ha CKOJIb3KOM ITOKPBITHH,

* TIOBBIIICHHAS TPOXOIUMOCTH aBTOMOOWIISL.

OcHogHble cocmagnble I1eMeHnbl MPAHCMUCCUU

[TomHBII PUBO/ TOAPA3yMEBAET Mepeiavdy KpyTSIIEro MOMEHTa OT CHIIOBOTO arperaTa Ha
KoJieca 00enx oceif, 6aronapst 4emy M MOBBIIIAETCS IPOXOAUMOCTD IO IPS3H.

OcHOBHasi KOHCTPYKTHBHAsE 0COOCHHOCTH MPUBO/IA STOTO THITA TIEPe IPYTUMU (TIePETHHH,
3aJIHUI) — HAJIWYKME B TPAHCMHUCCUU JIOTIOJIHUTENFHOTO y3J1a — Pa31aTOYHON KOPOOKU. IMEHHO 3TOT
y3e] U 00ecIIeunBaeT pacrpeielieHre BpaleHHs IO ABYM OCSIM aBTO, Jiesiasi BEAYIIMMH BCE Koyeca.

B 1iennom sTa TpaHCMHUCCHS aBTO COCTOUT M3:

e CIICTUICHHUS;

KOpOOKH MEPEeKITI0YeHNUs Tepeiay;
pa3naToYHON KOPOOKH;
MIPUBO/IHBIX BaJIOB,;

TJIABHOU TIepeadr 000MX MOCTOB;
o TU(HepeHINaIOoB.

NawraTan,
PasaarouHan HoooGes FapiaHHzE B0
ic.l_'l.q'—ﬂ rMaaHas Neganals
/ hbadbra nondors npHooaa
Eopobiva neganas .
ek e Dudepspesian nepgegHe oo Avidspegerdan sanHaR
ocH
Bapuant KOHCTPYKIIUH MOJTHOIIPUBOIHOM TPaHCMUCCHU (moaKITFOYaeMBbIit
aBTOMATHUYECKH)
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HeCMOTp}I Ha HMCIIOJIb30BAHUEC OJHHUX M TCX XK€ COCTABJIAIOIINX, Bapmaunﬁ N KOHCTPYKTHBHBIX
HUCIIOJIHEHUH TPAHCMUCCHUU — MHOKCCTBO.

Koncmpykmuensle u 3xkcniyamayuonnvie 0codennocmu

CrouT OTMETUTH, YTO HA MHOTHMX aBTO IPUBOJ] Ha BCE KoJieca OCYIIECTBisieTca He Bceraa. To
€CTh, BEIYyIEH MOCTOSHHO SBISETCS TOJIBKO OJHA OCh, BTOpas e MOIKIIOYAETCS TOJIBKO MpPH
HaJ00HOCTH, MPUYEM JEJIaThCsA ITO MOXKET KaKk B aBTOMAaTHYECKOM pEXHME, Tak U BpyuHyro. Ho
€CTh U BapUalll¥ TPAHCMHUCCHUHU, Y KOTOPOI OTKIIIOYEHHE OCH HE OCYIIECTBIISETCS.

Tpancmuccun ¢ KOHCTPYKIMEH, OOECIEUMBAIONICH TMepefady BpalleHHUs Ha BCE KoJieca,
UCTIONIB3YIOTCS HAa aBTO KaK C MOMEPEYHON yCTAaHOBKOW CHUJIOBOTO arperara, Tak W C MPOAOJIBbHOM.
IIpu 5TOM KOMIIOHOBKa MNpEAOINpeNeiseT, Kakas U3 BEeAyIIUX Oced (PyHKIHOHUPYET IMOCTOSHHO
(MCKIJIFOUEHUE — TTOCTOSHHBIN MOJIHBIA IPUBOI).

Cucrema, o0ecrieunBaroIias MpUBOI Ha Bce Kosieca MoxkeT padorare kak ¢ MKIIII, tak u ¢
1100011 aBTOMAaTH4ECKO KOpOOKOii nepesay.

Y CcTpoiicTBO aBTOMATHYECKON KOPOOKH mepeaay

[TpuHmmn pa®oThl CHCTEMBI TOCTATOYHO MPOCT: OT MOTOpa Bparienue nepenaercs Ha KIIII,
KOTOpasi oOecneynBaeT HM3MEHEHHE IMepenaTouHbix uyucen. OT KOpoOKM mepenad BpalleHHE
MOCTyNaeT Ha pa3AaTKy, KOTopas mepepacrpeiensieT ero Ha JABe ocu. A Jaiee yke Mo KapJaHHBIM
BajiaM BpallleHHE NepPeIaeTCs Ha I1aBHbIE NIEpelauH.

Ho Bbime ommcana oOmias KOHIEMIUS CHCTEMbI MOJHOTO MpuBOoJAa. KOHCTPYKTHBHO ke
TpaHCMMCCHUS MOXKET OTJIM4aThbcs. Tak, Kak MpaBUJIO, HA aBTO C IONEPEUYHBIM PACIIOIIOKEHUEM B
koHCcTpyKuuto KIIIT ogHOBpeMeHHO BXOIST W TIaBHAsl Mepeaava MepelIHero MocTa, U pasaaTka.A
BOT B aBTO C JIBUraTeJIeM, YCTaHOBJIEHHBIM MPOJIOJIbHO, pa3/laTKa U TJlaBHas Nepeava nepeaHen ocu
— OTJENbHBIC SJIEMEHTHI, M BpAllICHHE HA HUX MOCTYIAET 3a CUeT MPUBOIHBIX BAJIOB.

CymectByeT emie psiji KOHCTPYKTUBHBIX OCOOCHHOCTEH, KOTOpbIE HANpsSMYy BIIMSIOT Ha
MPOXOJUMOCTh aBTO. B mepBylo odepenb 3TO KacaeTcs pa3gaTOyHOW KOpoOkH. B moiTHOIEHHBIX
BHEJIOPO’KHUKAX Yy OTOro Yy3ja o0sf3aTeIbHO MMEETCs IOHIKAaIolas Iepenada, KoTopas B
KpOCCOBEpax €CTh JAAJIEKO HE BCET/aA.

31



ToyotaTundra

Taxxe Ha BHeIOpOXKHBIE KadecTBa BIUAIOT nuddepenimansl. KomuyecTtBo ux MOXKeT OBITh
pasHbIM. Y OJHHX aBTO MPHCYTCTBYET MeEXOCEBOH audQepeHinan, BXOIAIUH B YCTPOHCTBO
pa3natku. bnaronaps 3TOMy 3JIEMEHTY OCYILECTBIISCTCSI BO3MOXKHOCTb HM3MEHEHHs COOTHOLICHHE
pacnpesielieHdss MOMEHTa BpalIeHHMs] MEXAYy OCSMH B 3aBHCHUMOCTH OT YCJIOBUI JBUXKeHHs. B
HEKOTOPBIX aBTO JJIs YBEJIMUYEHHUS MPOXOIMMOCTH TaKXKe MpeAycMaTpuBaeTcs OJOKHMpPOBKA 3TOTO
muddepennmana, nocie 3a1eicTBOBaHUs KOTOPOrO paciipe/ielieHle BpallleHus 0 MOCTaM JeJ1aeTcs
B CTpOro 3aJaHHbIX nponopuusax (60/40 umu 50/50).

Ho wmexoceBoro muddepeHnmana B KOHCTPYKIMH CHCTEMBI MOXKET W HE OBITh. A BOT
MexKoIlecHbIe nuddepeHInanbl, ycTaHaBIMBaeMble Ha TJIABHBIX Mepeaayax, MPUCYTCTBYIOT Ha BCEX
aBTO, HO HE Ha BCEX UMEIOTCS UX OJIOKUPOBKHU. DTO TOXKE CKa3bIBAETCS HA XOJIOBBIX KayecTBaXx.

PaznuyaroTcst Takke M MEXaHHU3MBbl YIOpPaBIEHUS MPHUBOJIOM. B OJHMX aBTO Bce AenaeTcs B
aBTOMAaTUYECKOM PEXKHUME, Y IPYTUX JJI 3TOr0 BOJIUTENEM 3aJ€HCTBYIOTCS 3JI€KTPOHHBIE CUCTEMBI,
y TPEThUX — MOAKIIIOYEHHUE NOTHOCTHIO pyYHOE, MEXaHUYECKOE.

B o6mem, monHBINA TPUBOA, MCIIOIB3YEMBIM Ha aBTO, CHCTEMa HE Takas YK M MPOCTas, Kak
M3HAYaJIbHO KaXETCsl, XOTs MPUHIIUI ero (YHKIIMOHUPOBAHHS Ha BCEX aBTO OJMHAKOB.

CaMbIMH U3BECTHBIMU SIBJISIOTCS CUCTEMBI:

o 4Matic ot Mercedes;

e Quattro ot Audi;

¢ xDrive ot BMW;

e 4motion koHrepaa Volkswagen;

o ATTESA y Nissan;

o VIM-4 xommanun Honda;

o All wheel control pazpaborka Mitsubishi.

Buowt npueooda, ucnovzyemuie na agno
Ha aBTOMOOWIISX HAILIM MPUMEHEHHUE TPH BHJIA TIOJTHOTO MPUBOJIA, OTIMYAIOIIUECST MEXKTY
c000i1 KaKk KOHCTPYKTUBHO, TaK U MO0 OCOOEHHOCTSM PabOThI:

1. [TocTOsIHHBINM MOJIHBIN TPUBOJ
2. C aBTOMaTHYECKH MOAKII0YaEMbIM MOCTOM
3. C noaxmoueHreM BpyIHYIO

DTO OCHOBHBIE U CAMbIE PACIIPOCTPAHEHHBIE BAPUAHTHI.
MpHacn NOAKNHUESMEIR BOVUHYHD ABTOMETHUSCHM NOAKNKUSEMBEIR  TToeToaHHE NOAHLIA N
i

MlEKaneCHER
DHcheapenan

Pasgarminan

wopofe — Ileskoe sani

— b perHan

B MesineiHE
 Epdpepaian

Bunsl nosiHoro npusoaa

IHocTostHHBINA NPUBOI

[TocTrosiHHBIA TONHBIA NpHUBOJ  (MexayHapogHoe oOo3HaueHue — «fulltime»), mnoxanyii,
€IMHCTBEHHAsI CHUCTEMa, KOTOpasl MCIIOJNB3YETCsS HE TOJBKO HAa KPOCCOBEPAX M BHENOPOXKHHMKAX, a
TaKXKe U yHHMBepcalaX, celJaHax W X3TyOekax. lcmomb3yeTcss OH Ha aBTO ¢ OOOMMH BUIAMHU
KOMIIOHOBKH CHJIOBOM yCTaHOBKH.
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Buibl Ky30BOB aBTOMOOWIIS
Oco0eHHOCTh 3TOT0 BHJA TPAHCMHUCCHUU CBOIMTCS K TOMY, YTO MEXAaHHW3M OTKIIFOUCHHUS OJHOW W3

oceii He mpemycMmarpuBaercs. Ilpu SToM paszmaTouHas KOpoOKa MOXKET HMETh IOHIKAIOIIYIO
nepeaady, BKJIFOUYEHHE KOTOPOW OCYIIECTBISETCS NPUHYIUTEIBHO IPH MOMOIIU 3JICKTPOHHOTO
npuBoja (BOAWUTENh TMPOCTO BBIOMPAET CEIEKTOPOM TpeOYeMBI pEXHUM, a CEepBOIMPHUBO
OCYIIIECTBIISACT MEPEKIIOUCHHUE).

Cenexkrop BbIOOpa MOHMKEHHOH Iepejaud M HMHTEHCUBHOCTU JIBUKEHHMS B 3aBUCUMOCTH OT
MECTHOCTHU

B ero KOHCTPYKIIMM HCIIONIB3YeTCA MEXOoceBOH nuddepeHuan ¢ MexaHu3MoM OJ0KUpOBKH. B
pa3HBIX BUJAX TPAHCMUCCHH OJOKHPOBKA MOXKET OCYIIECTBIATHCS BHCKOMY(TOH, MHOTOANCKOBON
Mydroit (pukimonHoro tuma uiau ke aupdepenumanom Torsen. OJHM M3 HUX BBIIOJHSIOT
OJIOKMpOBaHHWE B AaBTOMAaTHYECKOM pEXUME, JpyrHe — NPUHYAUTEIbHO, BpYy4YHYI (C
UCIIOJIb30BAaHUEM 3JIEKTPOHHOTO PUBOJIA).

MexkonecHsle muddepeHransl B CHCTEME IMOCTOSHHOTO TIOJHOTO MPHUBO/AA TaKKe
OCHAIIal0TCsl OJJIOKMPOBKaMHM, HO HE BCer/ia (Ha ceflaHax, yHUBepcajgax M X3TUyOeKax ee 0ObIYHO HET).
Taxoke He 00s3aTeNbHO HadMuue OJOKUPOBKH Cpa3y Ha JBYX OCSX, HEPEIKO TaKOH MeXaHH3M
YCTAaHABJIMBAETCS TOJBKO Ha OJHON U3 OCEH.

IIpuBoa ¢ aBTOMAaTHYeCKHU NMOJKJIYAEMOI 0ChIO

B aBTO ¢ aBTOMaTHMYECKM MOJKIOYaeMbIM MOCTOM (00o3HaueHue — «OnDemandy), moyHbIMi
MPUBOJI BKIIIOYAETCS TOJIBKO MPU ONPEETICHHBIX YCIOBUSAX — KOT/Ia Kojleca MOCTOSHHO paboTaroiien
OCH HauaJlM IpPOCKalb3blBaTb. B ocTampHOE BpeMs aBTOMOOWIbL ABISETCS IepenHe- (mpu
MONIEPEYHON KOMIIOHOBKE) WM 3aJHENPUBOIHBIM (B cilydae, €CIM JBUTaTelb pacrojiaraercs
MIPOJIOJIHHO).

VY Takoil cUCTEMBI €CTh CBOM KOHCTPYKTHUBHBbIE OcoOeHHOcTH. Tak, pas3laTodyHas KOpoOka
MMEET YNPOIIEHHYI0 KOHCTPYKLMIO M TOHIKAIOIIEH Iepelayd B HEMl HeT, HO IMpH ATOM OHa
o0ecrieuynBaeT MNOCTOSIHHOE pacIipe/ie/IeHUue KPYyTAILIEro MOMEHTA 110 OCSM.
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Torque on Demand

Taxxe OTCyTCTBYeT M MEXOCeBOM JuddepeHnMan, 3aTo MNPUCYTCTBYET MEXaHHU3M
ABTOMATHUYCCKOI'O IIOAKIIHOYCHUA BTOpOI71 OoCH. HpI/IMG‘IaTCJ'IBHO, YTO B KOHCTPYKIOHH MCEXaHHU3Ma
UCTIOJB3YIOTCS TE 7K€ y3JIbl, UTO M B MeX0ceBoM aAuddepennnane — Buckomypra min GpUKIHOHHAS
My(dTa C 3JTEKTPOHHBIM YIIPABICHHEM.

Oco6eHHOCTh paboThl MPUBOAA C ABTOMATUYECKUM HOJKIIOUEHUEM 3aKII0YaeTCs B TOM, YTO
pacripesielieHue KpyTSIIEro MOMEHTa IO OCSIM JIeNaeTCsl C Pa3HBIM COOTHOIIEHHEM, KOTOpOe
MEHsSeTCs TPU Ppa3HbIX YCJIOBUAX [JBW)XKEHUS. To ecTb, IHpU OJHOM pEXHUME BpalleHUe
pacmpenensercs B mponopiuu, Harpumep, 60/40, a mpu gpyrom — 50/50.

Ha naHHBII MOMEHT cUCTEMa C aBTOMAaTHYECKUM MOAKIIOUYEHUEM IOJHOTO MPUBOAA SBISAETCS
MEPCIEKTUBHOM U €€ MCIIOJIb3YIOT MHOTHE aBTOTPOU3BOIUTEIIH.

TpancMuccusi ¢ py4HbIM ylipaBJieHUEM

TpancMuccus ¢ TOIKITIOYaeMbIM OJTHBIM MIPUBOJIOM B PyUYHOM pexkumMe (0003HaYeHHE

— «PartTimey) ceifuac cuuTaeTcsl yCcTapeBIlel U UCIIOIB3YETCSl HE YacTo.

Ee ocoOeHHOCTH 3aKiIOuaeTcsi B TOM, YTO MOJAKIIOUYEHHE BTOPOTO MOCTA OCYIIECTBIISETCS B
pa3naTogHol KOopoOke. WM aiiss 3TOro MOXKET 3a/IeliCTBOBATHCS KaK MEXAaHUYECKHH IMPUBOJ
(ToCpecTBOM phluara ympaBlieHUS Pa3/IaTKOW, YCTAHOBIIEHHOW B CajloOHE), TaK U DJIEKTPOHHBIH
(BomguTeNnb 3aJEHCTBYET CENIEKTOp, a CEPBONPHUBOJl OCYIIECTBISACT MOJKIIOUEHUE/OTKIIOUEHUE
MOCTa).
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B Takoif TpaHCcMUCCHMHM OTCYTCTBYeT MexoceBod auddepenuman, dvro obdecrieunBaeT
MIOCTOSIHHOE COOTHOIIEHUE paclpesielieHne KpyTsiero MomeHTa (00b14H0 B nporopiuu 50/50).

[IpakTUyecku Bcerma B MEXKOJIECHBIX auddepeHnnanax ucrnoib3yercs OJOKHPOBKA, MPUYEM
NPUHYIUTENbHAs. DTH KOHCTPYKTHBHBIE OCOOEHHOCTH OOECIEeUYMBAIOT HAWOOJbIINE IOKA3aTeNIH

MPpOXOAUMOCTH aBTO.

HUnvie sapuanmaot

Crout yka3aTh, YTO CYIIECTBYIOT KOMOWHHPOBAHHBIE TPAHCMUCCHUHU, KOTOPBIM MPHUCYIIH
KOHCTPYKTHUBHBIC M JKCILTyaTallMOHHBIE OCOOCHHOCTH OJHOBPEMEHHO HECKOJBKUX BHJIOB CHCTEM.
Onu nonyuniu obo3naueHue «Selectable 4WD» 1 MHOrOpEeKMMHBIN IPUBO/I.

B Takux TpaHCMHCCHSAX CYIIECTBYET BO3MOXKHOCTh YCTAHOBKH pexuma paboTsl mpuBoaa. Tak,
MOJIKJIFOUEHHUE TOJTHOTO MPHUBOJIA MOXKET OCYIIECTBISATHCS KaK B PyYHOM, TaK U B aBTOMaTHUYECKOM
pexkuMe (MpUYeM CYIIECTBYET BO3MOXHOCTh OTKJIFOUCHHUS JIF0OO0OTO M3 MOCTOB). To ke Kacaercs u
0JI0KMpPOBOK AU dEpEeHIINATIOB — MEXKOCEBOTO U MEXKKOJECHBIX. B oO0mieM, Bapuaruii paOoThI
TPAHCMHUCCHU — MHOXECTBO.

Ecth u Gonee mHTEpecHbIE BapHAHTHI, K MPUMEPY AJIEKTPOMEXAaHUYECKHM MONHBIN MpuBoa. B
3TOM CJIy4ae BECh KPYTAIINI MOMEHT MOCTYTAeT TOJIEKO Ha OJIHY OCh. BTOpPOI jke MOCT OCHAIIaeTcs
AIIEKTPOMOTOpPAaMH, KOTOPBIE 3aJIEHCTBYIOTCS B aBTOMaTh4yeckoMm pexume. [locnennee Bpems Takas
TPAHCMHCCHSI CTAHOBUTKLCS BCE 0oJiee MOMYISPHOM, XOTS IMOJTHOIEHHOW CHCTEMOH, B KIIACCHYECKOM
MOHMMAaHUH, €€ Ha3BaTh Helb3sl. Takue aBTOMOOWIIN SBIISIOTCA THOPUAHBIMU CHCTEMaMHU.

Ilonoscumenvnvie u ompuyamenbnbie CmopoHbl
[TonHBII TPUBOJ MIMEET P JOCTOUHCTB MEpe]l APYTUMHU THIaMu. OCHOBHBIMH U3 HUX MOKHO
BBIJICTIUTH!
e D¢ (heKkTUBHOE UCTIOIH30BAaHNE MOITHOCTH CHIJIOBOM YCTAHOBKH,
o ObecrieyeHne YIy4IIEHHON YIPaBIsIEMOCTH aBTO M €ro KypcOBOW yCTOWYHMBOCTH Ha
pa3HBIX BUJAX MOKPBITHUS;
o [ToBbIIEeHHAs TPOXOIUMOCTD aBTO.
[IpoTrBOBECOM JOCTOMHCTB BHICTYIAIOT TAKME HETAaTUBHBIC KAYeCTBA, KaK:
o [ToBbImIeHHOE IOTPEOICHUE TOTUINBA;
o CJI0)XHOCTh KOHCTPYKIIMHU NPUBOA;
. Bornpias MeTamioeMKkocTh
tpancmuccun. ABTOMATUYECKOE
ynpasienue KII
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ABTOMaTHyeckas KOpoOka mepefady COCTOMT M3 THAPOTpaHchopMmaropa, MEXaHHMYECKOU
KOpOOKM mepefad M cUCTeMbl ympaBieHus. Ha kopoOkax-aBroMaTaX, yCTaHaBJIMBaeMbIX Ha
IepeAHETIPUBOIHBIE JIETKOBBIE aBTOMOOWIIH, B KOHCTPYKLHUIO BKJIIOUEHBI

TJIaBHAsS nepenaya U
muddepennman. I'maporpancdopmarop npenHazHaueH AJs Mepelayd U U3MEHEHUsS! KPYTSAIIEro
MOMEHTa OT JABMraTenss K MEXaHWYecKOM KOpoOKe Imepenad, a TakKe yYMEHBIICHUS BHOpaIMil.
Mexannyeckasi kopoOka mepeaad B coctaBe AKIIII cioyxuT st CTyneHYaTOro U3MEHEHHS
KPYTAIIEr0 MOMEHTa, a TakkKe OO0eCcreuynBaeT JABMKEHHE AaBTOMOOWISA 3aJHUM  XOJOM.
Henocpencreennoe ynpasienue AKIIII ocymecTBisieTcss peidyarom cenekropa. Beibop HyKHOTO
pekuma paboThl KOPOOKM MPOU3BOJAUTCS NEPEMEIIEHHEM pbluara B ONPeIeIeHHOE MOJIOKEHHUE:

* P— pexxuM nmapKoBKH;

* R — pexxum 3a1Hero xoxa;

* N — HEUTpaJIbHBIN PEXKUM;
* D — nBmkeHue Brepes] B pexXHUMe aBTOMaTHUECKOTr0 NEPEKIII0UEHUs Iepeay;
* S — CIOPTUBHBIN PEKUM.

Tema3: «Oco0eHHOCTH KOHCTPYKIUI COBPeMEHHBIX TPAHCMMCCHID)

IIpakTHyeckoe 3ansiTue Ne 7
«BpInosTHeHNe 32JaHUI M0 M3YYEHHI0 KOHCTPYKIUHM TPAHCMHCCHH TMOPHIHBIX AaBTOMOOHIIeH»

HeJII) 3AaHATHUA: ((BBIHOJIHGHI/IC Sa,llaHI/Iﬁ I10 I/I3yII€HI/IIO KOHCTpYKIII/II/I TpaHCMI/ICCI/Iﬁ
THOPUTHBIX aBTOMOOMIICH

Obecneuenne 3aHATHS: TUTAKATBI, KapTOTpaMMBl, TaOIUIIBI, JCUCTBYIOIICEe
TEXHOJIOTUYECKOe 000PYI0BaHHUE.

JIByxXpe:xuMHasi TOCJeJ0BaTeJbHO-NIApAJJIe/IbHAA THOpPUAHAs TpaHcMmuccus (o0mme
NPUHIUIIBI Pa0OTHI)

JIByXpexuMHas rudpuaHas TPaHCMUCCHS,
paspabotaunasGlobal Hybrid Cooperation, sBiseTcs TOTHOW THOPHIHOW CUCTEMOH, CIIOCOOHOM
3HAYUTENbHO YIYYIIUTh TOIUIMBHYIO 3KOHOMHUYHOCTH aBTOMOOWIS 0€3 CHUKEHHS €0 U JABHKEHUIO
B TSDKENBIX JOPOKHBIX YCIOBUAX.

Bo Bpemsi TOpOJACKOTO ABMKEHHS WM JBUKEHHSI C YaCTHIMH OCTAHOBKAMHU MPHBOJ aBTOMOOWIIS
MOKET OCYHICCTBIIATBHCA, KaK IIPXU IMMOMOIIHU JABYX BHGKTpOI[BHFaTGHGﬁ, TaK W IIPU IIOMOIIHA JABUTATECIIA
BHYTPEHHEr0 CropaHusi WJIM OJHOBPEMEHHO TMpPHU TOMOIIM COBMECTHO  pabOTaroImx
AJIEKTPOJBUraTEIe M JBUrareias BHYTPEHHEro CropaHus. J[ByXpeKMMHash TPAHCMHUCCHS MOXKET
OCYIIECTBIISATH ABM)KEHHUE aBTOMOOWIIS B PEXKHUME:

e BXOJHOTO pa3/eJIeHHsI MOIITHOCTH

e B peXHMe KOMOMHUPOBAHHOTO Pa3JeICHUs MOIIIHOCTH

e IIOMOIIY YETHIPEX (PUKCUPOBAHHBIX MEXAHUYECKUX NEepeaay TPAHCMUCCUHI

Kaxkoii TMI rHOPpUIHON TPAHCMHMCCHH MCIOJIb30BATh?
[TapTHEpamu mo coBmecTHOW opranuzanuu Global HybridCooperation Obuio MCCIEIOBAHO MHOTO

THUIIOB PA3JIMYHBIX THOPUIHBIX CUCTEM JJISl OIpeesieHus] 0a30BBIX pPEXKUMOB
beccmynenuamoii J1IeKMPUYECKOUl mpancmuccuu (Electrically Variable
Transmission(EVT)). beccrynenuaras JIEKTpUYECKast TPaHCMUCCUS ABJISICTCS

JOMHUHUpYIOIIed Ha coBpeMeHHOM pbiHKe moiHbIXx (Full Hybrid) rubpupgneix aBTOMOOMIIEi
(nampumep, aBToMoOmnu Toyota u Apyrue aBTOMOOHIIS, BBIYCKAIOIIUECS IO JHUIEH3UU ATON
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(bUpPMBI) MMEET NeHCTBUTENbHBIE JOCTOUHCTBA, TO3BOJISIONINE €if 3aHUMATh JIUAUPYIOIIEe TIOJI0KEHHE Ha
sToM peiHKe. Toyota mogoOHbIH Bux TpaHcMuccnu HasbiBaeT ECVT.

IIpenmyiecTBa OHOPEKMMHOM OecCTyNeHYATON rHOPUIHON TpaHecMuccun OIHUM U3
3THUX MPEUMYIIECTB 3TOW TPAHCMUCCHH SIBIISIETCS MATKOE U OeCIpepbIBHOE pEereHepaTuBHOE
TOPMOKEHHE. JTO MAaKCUMAaJIN3UPYET CIIOCOOHOCTh pEreHepan KHHETUYECKO dHeprun
aBTOMOOWJISI BO BpeMsI TOPMOXKEHHUSI B COOTBETCTBHU CO CTaHJApTaMH KauyecTBa aBTOMOOMIIEH
MIpEeMHUyM KJjiacca.

JIpyTuM  TpEeuMyILIeCTBOM beccmynenuamoil  1eKmpuyeckou mpaHcMUuccuu  SIBISETCS
MOCTOSIHHAS PETYJIMPOBKA YaCTOTHI BpallleHUs IBUTATENsl BHYTPEHHETO CTOpaHuUs, ISl o0ecrieueHus
pabotsl [IBC B Haubosee O1aronpusITHOM peXKUMe MO Harpy3kaMm M 00OpoTam, Tak Kak 3TO JeNaeT
0OBIKHOBEHHas1 MexaHuveckas Oeccrynendaras Tpancmuccuss CVT (Bapumarop). beccrymenuaras
AIIEKTpUYECKasi TPAHCMHUCCHUS TaKXe MMEET BO3MOXKHOCTh HAaKOIUICHUS 3JEKTPUYECKOH SHEpruu B
BBICOKOBOJIbTHOM aKKyMYJIATOpHOU OaTapee. KoMOuHaIs BO3MOKHOCTEN pabOThl OECCTYIEeHYATOM
AIIEKTPUYECKONW TPAHCMHCCHUU COBMECTHO C BO3MOXKHOCTBHIO HAKOILJICHUS AJIEKTPUYECKOW >HEPTrUU
MPEIOCTABIIAET YHUKAIbHYIO BO3MOXXHOCTh 3HAYUTENLHOTO MOBBIIIEHHUS oOmie 3ddexTuBHOCTH
paboTbl aBTOMOOMIS 3a cu€T opranm3auuu padotsl JIBC BOMM3M Touku Hambosiee ONTHMAaIbHBIX
000pOTOB U TOYKH ONTUMAIBHON HArpy3KH JABUTATEIS.

HempocraTtku o1HOpe:KMMHOM 0€CCTYNIEHYATOM IJIEKTPUYECKOH TPAHCMHUCCHM:

OnHOBpPEMEHHO ¢ HAIMYUEM YKa3aHHBIX U APYIUX HPEUMYILIECTB KOHLIETIIHAS
OJTHOPEKUMHOM OECCTYIEeHUaTON  AIEKTPUIECKOM TPAHCMHUCCUH HauOoJee
pacrpoCcTpaHeHHOMN BHACTOsIlEE BpeMsT HAa  JETKOBBIX ABTOMOOMIISAX AMeEeT 51
HEKOTOpbIE HEJOCTaTKH. CampiM  OOJIBLIUM HE0CTaTKOM OJTHOPEKUMHON

OeccTyneHuaTol AJIEKTPUYECKOW TPAHCMHUCCHUHU SIBISIETCS HEOOXOIMMOCTh TNepeaayu
3HAYUTEIBHOW YacTH SHEPIUH JBUTATEINS] BHYTPEHHErO CTOPAHUS IO 3JIEKTPUYECKOM BETKE Ha
HEKOTOPBIX peXuMax paboTel TrHOpuaHON cuctembl. [lepenaya OONBIION YaCTH MOILTHOCTH
JABC mo  »nexkTpuyeckoil BeTKe SABJISICTCS BPOXIEHHBIM

HEIOCTaTKOM OJTHOCTYIIEHYATOW 3JIEKTPUUECKO TPAaHCMHMCCUH, KOTOPBI B CBOIO OYEPEb CIIY)KUT
NPUYHHON CHIKEeHHUE 3()(EKTUBHOCTH Ha HEKOTOPBIX PEXUMaX, yXy/IICHHE Ta0apuUTHBIX U
CTOMMOCTHBIX XapakTepucTuK. OcOOEHHO 3TO 3aMETHO Ha CIEAYIOIINX PeKUMax pabOoTh:

o J[BrKeHNE aBTOMOOMIISI C BBICOKOH CKOPOCTBIO HA aBTOMAarucTpassx.

. Heyno6ctBo MPUMEHEHUS  CHUCTEMBI c
OONIBIINMU JIBUTATENIAMH  WJIH Ha OOJIBIIINX aBTOMOOUJISAX.
. JIBukeHue ¢ OOIBIIMMU HATPy3KaMU BO BpeMsi OyKCHPOBKH HITH Ha KPYTOM
noabéMe.

Xenanue nperoCTaBUTh BOAMTEII0 BO3MOKHOCTH HCIIOJIB30BAHMS BCEX IPEUMYILIECTB
CUCTEMBI OECCTYNMEHYATOl AJIEKTPUYECKOM TPAHCMHUCCUHM IPHU OJHOBPEMEHHOM YCTPaHEHHHM BCEX
IPUCYLIMX 3TOM cucTeMe HeaocTaTkoB mpuBeno ydacTHUKOB GlobalHybrid Cooperation x
CO3JIaHUIO /[8yXpercumHoil 2udpUOHOl MPAHCMUCCUU.

MexaHuueckass 4YacThb JBYXPEKUMHOW THOPUIHOM TpPAaHCMHCCHMH OYEHb HAIlOMUHAeT
YCTPOWCTBO OOBIYHOM aBTOMATHMUECKOW KOPOOKH Tiepeaad, HO TMPH OTOM JIBYXPEKHMHAS
ANIEKTpUYECKas TPAHCMHUCCUS OO0NaNaeT JABYMS BaXKHBIMU JOMOJHUTEIBHBIMU (QYHKIUSIMU —
byHKIHMEH 6eccTyneHYaTon IEKTPUISCKON TPAHCMUCCUHU U YHKIIMEH CUCTEMBI TTOJIHOT'O THOPHU/IA.

YeTpoiicTBO ABYXpesKMMHOM IMOPHIHOI TPAHCMUCCHH

javascript:;

[To BHemHEMY BUy M CBOMM rabapUTHO-KOMIIOHOBOYHBIM pa3MepaM JABYXpPEKUMHasi THOpHIHAS
TPaHCMMCCHS COBCEM HE OTJIMYAETCs OT CTaHJApPTHOM aBTOMAaTHYECKON KOpOOKH mepeiad, uTo
MO3BOJIMIIO €€ YCTaHaBIMBATh HA MHOTHE TUIIBI aBTOMOOMIEH. Mieonorust 1ByXcTyneH4aTol ruOpuIHON
TPAaHCMHMCCHUU OCHOBAaHA Ha JBYX 0a30BBIX KOHIEMIIMSIX:

1— d)ukcupoeanubte MexXanuvuecKue nepeda!m
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KoHcTpykuust 0ObIYHON COBPEMEHHOW aBTOMAaTHUECKOM KOPOOKH Iepenad, MpeicTaBICHHOM
Ha PUCYHKE, SIBJIIETCS OJTHOM M3 BYX 0a30BBIX KOHIICTIIIMM yCTPONCTBA ABYXPEKHUMHOU THOPUIHOM
TpaHcMHUCccHU. B aBTOMaTHyeckoil KOpoOKe Tmepesad HMMeeTCsl HACKOJbKO (UKCHPOBAHHBIX
MEepelaTOYHBIX OTHOLIEHWI, 4YTO MO3BOJISIET JABHUraTENI0 BHYTPEHHErO CropaHusi padboraTh ¢
npuemsieMoil yactoToil BpamieHus. Cucrema ympasieHust o0bsruHoit AKIL, B 3aBucuMOCTH OT
YCIOBUM JBWKEHMST M 3arpy3Kd aBTOMOOWJIS, BbIOMpaeT oOJHO Haubojiee ONTHMAaJIbHOE
NepeaTouHoe OTHOILICHHE W3 HECKOIbKHX (UKCHPOBAHHBIX IE€pPENIaTOYHBIX OTHOIIEHHM, s
obecrieueHnsi TpeOYEeMbIX AMHAMUYECKUX XapaKTEPUCTUK aBTOMOOWIISA, KoMpOopTa M HEOOXOAUMOM
TOIUIMBHOM  3KOHOMHYHOCTH. CHcTeMa H3  HECKOJIbKUX IUIAHETapHBIX MEXaHU3MOB U
MHOTOJIUCKOBBIX MACJSHBIX (PUKIMOHHBIX MY(T CLEMJICHHUS MO3BOJSET MOCTOSIHHO IepenaBaTh
momHocTh [IBC Ha Bemymue koiiéca aBTOMOOWIIS, NaX€ B MOMEHT IEpPEKITIOYCHHs Iepeaad.
I'unpoTtpancopmarop OOBIYHONW aBTOMATHUECKOM KOPOOKHM Tepenad oOecleunBaeT IUTaBHOE
TpOTaHWe aBTOMOOWIIS ¢ MecTa W O0JIeT4aeT Mepexo] C OJHOT0 (DPUKCHPOBAHHOTO MEPEAATOYHOTO
OTHOIIEHHUS Ha JAPYTOE.

2— beccmynenuamas neKkmpuueckan mpancmMuccus

beccrynenuaras anekTpudeckas TpPaHCMHUCCHS SBJISIETCS BTOPOW M3 ABYX 0a30BBIX KOHIICTIIIHMA
JIBYXPEXKHUMHOM THOpPUIHON TpaHCMUCCHU. Pa3jeneHue MOTOKOB MOIIHOCTH B OecCTyleHYaTOn
THOpUIHOM  TPAHCMHCCHHM  OCYIICCTBJISICTCS TMPHU  IOMOINM  IUIAHETAPHOTO MEXaHHW3Ma H
AJIEKTPOMAIIIMH, JTO pas3jelieHne obecredynBaeT OECcCTyNeHUaToe W3MEHEHHE TNepeaaTOqHOro
OTHOIIIEHWE MEXIY BXOJHBIM W BBIXOAHBIM BaJIOM TPAHCMHUCCUHU. VICTOpHYECKH BCE THIIBI
OeccTyneHuYaThIX THOPUIHBIX TPAHCMHCCHUN HMMEIH TOJBKO OJHO (PMKCHPOBAHHOE IEPEeNaTOYHOE
OTHOIIIEHWE B JICJIUTEJIEC MOIIMHOCTH, YTO OOECHEYMBAIO TOJBKO OJMH PEKUM PadOTHI THOPHIHOM
Tpancmuccud. [1o00HbIe THOPUAHBIE TPAHCMUCCHH MOJTYYHUIIN Ha3BAaHUE
— OOHOpedicuMHble beccmynenuamole 3d1eKmpudeckue ubOpuouvle mpavcmuccuu. PaszpaboTka u
pPa3BUTHE OJIHOPSKUMHBIX OECCTYNEeHUYaThIX OJNeKkTpudeckux TpaHcmuccuii B CIIA  Opu10
procTaHoBIIeHO B 1941 roxy, HO SMU30MYECKH TTOI0OHBIC TPAHCMUCCUU MOSBISUTACH B 1960-X B
1970-x romax. Ho BmepBele Ha MaccoBO IPOM3BOJUMOM aBTOMOOWIE OeccTyneHYaras
ANIEKTpUYECKasi TpPaHCMHCCHs ObUTa ycTaHOBJIeHA Ha aBToMoOWibs ToyotaPrius (NHW10) B 1990-x
rojiax, Mmocjie pa3pabOTKU M Hadaja MPOM3BOJCTBA COBPEMEHHBIX KOMITAKTHBIX AJICKTPOMAIIHUH C
MOIIHBIMH TOCTOSSHHBIMH MarHUTaMU M TPOW3BOJICTBA MOIIHBIX CHJIOBBIX 3JIEKTPOHHBIX OJOKOB
YIIPaBJICHUS DJICKTPOMAITHHAMH.
javascript:;

1. BxomHoii Bax

JlenmuTens MOIIHOCTH Ha BXOJIe (TUTAHETAPHBINH MEXaHHU3M 1)
OnekrpomamuHa 1 (MG1)
Onextpomarinna 2 (MG2)

SNk

BrixomHol Ban

Ha »TOM pucyHke T1OKa3aHbl BHYTPEHHHME JJIEMEHTBHl OJHOPE)KUMHOW OeccTyneH4aToiu
AIIEKTPUYECKOM TPAHCMHUCCHUHM C pa3/eJieHHeM TIOTOKa MOIIHOCTH Ha BXoze. [ uOpuaHbie
aBTOMOOWJIM C OJHOPEKUMHON DSJIEKTPUUYECKOH TPAaHCMUCCHEH B HACTOSIIEEe BpEeMs SBISIOTCS
CaMBbIMH PacCHpOCTpaHEHHBIMH Ha pbIHKEe TUOpHAHBIX aBToMoOwiner B mupe (Toyota Prius) .
OnHopexxuMHasi THOpUAHAsS TPAHCMHUCCHS HMMEET OYEHb IPOCTOE MEXAaHHMYECKOE YCTPOWCTBO H
COCTOWUT TOJBKO M3 OJHOrO IJAHETAPHOIO MEXaHMW3Ma M JIBYX DJJEKTPOMAIIUH, INpPU 3TOM
OTCYTCTBYIOT MHOTOJMCKOBbIE (PUKUMOHHBIE MYy(Tbl. MOIIHOCTh JABHraTeisi BHYTPEHHETO
CropaHusi IOCTYNAaeT HENOCPEJCTBEHHO Ha IUIAHETAapHbIM MexaHu3M. [lmaHeTapHbIi MexaHU3M
pazaenser oOmuii moTok MomrHocTH JIBC Ha 1Be BETKH — MEXaHUYECKYIO U JIEKTPUIECKYTO.

Ha ocHoBHBIX pexxumax Oonblias yacte MouiHocTH JIBC HampapnsieTcss Mo MeXaHH4ecKOil BeTke
yepe3 TPAHCMHCCHIO HEMOCPEICTBEHHO Ha BBIXOJHOM Basl TpaHcMmHccud. OcTaBIIasiCsi MOIIHOCTh
ABC mnepenaércs Ha mnepByro snekrpomamnHy (MG1). IlepBas snexkTpomaiinHa, B OCHOBHOM
paboTarmiasi B pexuMe TeHepaTopa, W TpeodpasyeT yacTh Mexanudeckoil momrHoctH JIBC,
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NepelaHHON Ha TeHepaTop, B IEKTPUUECKYI0 SHEPruio. DIEKTpUYecKasl dHepTus, BbIpaOoTaHHas
TE€HEPATOPOM, HCIIOIB3YETCS IS 3apsIKU BBICOKOBOJIBTHOW AaKKyMYJISTOPHON Oaraped WU AJis
nuTaHus BTOpoil snekTtpomamuHbl (MG2), B OCHOBHOM pa0oTaromeil B pPEXHME TITOBOTO
ANIEKTPOJIBUTATENS. TATOBBIM DJIEKTPOABUTATENHF OOpAaTHO MPeoOpasyeT ANEKTPUUECKYI0 SHEPTHIO,
MOCTYMAIONIYI0 OT TEHEepaTopa WM OT BBICOKOBOJIBTHOM aKKyMYJSTOpHOM OaTapew, B
MEXaHMYECKYIO SHEPTHIO U NTepeaéT €€ Ha BBIXOHOM Bajl TPAHCMHUCCHH.
javascript:;

e [lmaneTapHbIil MeXaHU3M pa3zenseT ool moTok MomHocty J[BC

e Tpancmuccust umeeT 01HO (PUKCUPOBAHHOE MEPEATOUHOE OTHOIIICHUE

e  CoBMecTHasi MOIITHOCTh JIBYX 3JEKTPOMAIINH OOBIYHO MPEBbIIaeT MOMHOCTH JJBC

Ha »TOM pHuCyHKEe TMOKa3aHa cXema HalpaBlICHUs CHJIOBBIX IIOTOKOB B O€cCTyleHYaToi
ANEKTPUYECKON TPAaHCMHUCCUM C DPA3[elIeHHEM IOTOKa MOIIHOCTM Ha Bxoxae. Ha mpaBoil uwactu
PUCYHKa MMOKa3aHO YTO MOIIHOCTh, pa3BuBaemas J[BC, nmoctynaer Ha BBIXOJHOM Baj TPAaHCMHCCUHU
[0 MEXaHUYECKON U AJEeKTpuueckoil BeTke. COOTHOIIEHHE YacTe MOIIHOCTH, MEPElaBaeMOU IO
MEXaHUYECKOM W DSJICKTPUYECKON YacTH OYEHb BaXXHO, ITOCKOJBKY KOA(PQPHUIMEHT IOJIE3HOTO
JEHCTBUS Nepeaund SHEPTrUuu IO ANEKTPUYECKON BeTKe 00bIYHO MpuOan3uTenbHo paBeH 70%, B TO
BpeMs Kak, KOd()(UIIMEHT MOJE3HOrO NEHCTBUS MEXaHHYECKOW BETKH 0O0bIuHO mpeBbimaeT 90%.
[ToaToMy »ayIeKTpOHHAs ympaBisiolas CUCTEMa CTapaeTcs BbIOpaTh TaKOW pexuM paboThl, Hpu
KOTOPOM I10 JIEKTPUUECKOU BETKE MepeAaéTcsi MUHUMAIBHO J0omycTuMas 4yacTh MomHoctu JBC.
YacTh MOIIHOCTH, KOTOPYIO HEOOXOJMMO MepefaTb IO D3JIEKTPUUECKONW BETKe, H3MEHSETCS B
3aBUCUMOCTH OT CKOpPOCTH IBIKEHHs aBToMoOwWis. IlepegarouHoe OTHOIIEHHE IUIAHETAPHOTO
MexaHu3Mma, yactora BpamieHus [IBC u snekTpoMallvH SABJISIFOTCS NapamMeTpaMH, Ha OCHOBAaHUHU
KOTOPBIX OIpenesercss BenuunHa yacTu MomrHocTH JIBC, xoTopyro Heo0OXoAMMO mepenarb Mo
anekTpuueckon Berke. Yactb momuoctu JIBC, mnepemaBaeMoil MO 3JIEKTPUUECKONM BETKE B
OJHOPESKUMHON TPAHCMUCCHH MOXET OBITh OY€Hb OOJBIIOW, YTO TpeOyeT YCTaHOBKH B
TPAHCMHCCHUIO 3JIEKTPOMAIIUH YBEJIIMYECHHOTO pa3Mepa, rnpu jarodoM pazmepe JBC nian aBToMOOMIIS.
OOBIYHO COBMECTHAasi MOILHOCTb JABYX JJIEKTPOABHUIATENEd JOJDKHA IPEBBIIATH MOIIHOCTD
JIBUraTeisl BHYTPEHHETO cropaHus. bonbluas 4dacTe mnepegaBaeMod IO 3JIEKTPUYECKOM BETKE
momHocTH JIBC sBisiercss OJHMM W3 TJABHBIX HEJAOCTATKOB OJHOPE)KUMHOW THOPUIHOMN
TPAHCMMCCHUH, OKAa3bIBAIOUINM OOJIBIIIOE BIUSHUE HAa YXYJIICHHE TaKUX MapaMeTpOB TPAHCMUCCHUH,
KaK 3(ppeKTUBHOCTD, rabapuThl, yBETUUYEHUE MACCHl TPAHCMUCCHH U MOBBIIICHUE €€ CE0ECTOMMOCTH
B ITPOM3BOJICTBE /JISl JAHHON YCTAHOBJIEHHOM MOIIIHOCTH JIBUTATeNsi U MacChl aBTOMOOMIIS.

B pexume paboThl TpaHCMHUCCHHM, KOTJa MepelaBaeMas IO 3JEKTPUYECKOM BETKE YacTb
momHoctu JIBC paBHa HyINO, TpaHCMHUCCUS pabOTaeT TOJBKO C OAHUM (DUKCHPOBAHHBIM,
IepelaToOuHbIM OTHOLIEHHEM. [lo3ToMy Ha Apyrux pexumax, HalpuMmep, IpU TPOraHUU C MECTa,
BO3HUKAET HEOOXOAMMOCTH Iepenayn 0oipiioi yactu MomHOCTH JIBC mo aneKTpudeckol BETKE.
Ha »stom o0mem GUKCHPOBAaHHOM TIEpEIaTOYHOM OTHOIIEGHHMHM YacTOTa BpAIICHUS MEpBOM
AIIEKTPOMAILIMHBI (TeHEpaTopa), IPU MOMOIIU KOTOPOH MPOUCXOTUT PETYIUPOBAHUE NEPEAATOUHOTO
OTHOLLIEHUE JIEKTPUYECKON TPAHCMHUCCUH, TAK)KE CTAHOBUTCA paBHOW HyI 0. [Ipu HyJieBoil yacrore
BpalleHusi reHeparopa oTcyTcTByeT 4acTh MomHoctd [IBC nepemaBaeMoil Ha BBIXOJHOM Baji
TPaHCMMCCHU IO 3JeKTpuueckoil Betke. Bes momuocts JIBC nepena€rest Ha BBIXOAHOM Bajl TOJBKO
[0 MEXaHWYECKOW BETKE. OTO MEXaHWYECKOE IePEeJaTOYHOE OTHOILICHHUE SBIISIETCS BaXHOU
XapaKTepUCTUKONH OJHOCTYNIEHYATOW THUOPUAHON  TPAaHCMUCCHMHM C  Pa3/ElCHUEM  IOTOKa
MOIIHOCTH Ha BXOJ€. 3HAYEHHE MEXaHUYECKOIO NEePEelaTOYHOr0 OTHOLIEHHS OJHOPEKUMHOMN
TPAaHCMMCCHUU IOAOUpAETCA M3 YCIOBUS OOECHEYEHHs BBICOKOM TOIUIMBHOM SKOHOMHUYHOCTU Ha
OCHOBHBIX CKOPOCTHBIX PEXKUMaxX ABMKEHHS aBTOMOOWIS. BbIoNHEHHE 3TOro yClIOBUSI BBI3bIBAET
HE0o0X0UMOCTh yBenuueHus 4dactu MomHocTtH JIBC, nepenaBaeMoil o 3J1€KTpUUECKON BETKE, IIPU
paboTe Ha APYTUX CKOPOCTHBIX PEKHMMax U PeKHMMax Harpy3KH, YTO B CBOIO O4epeb 3HAUUTEIHHO
YBEJIIMYMBAET MOTEPH MOIIHOCTH B TPAHCMHCCUHU W, CJIEJOBATENIBHO, YXyALICHHE KO3 (UIeHTa
MOJIE3HOTO JCUCTBHSI, BO BpeMsl pabOThl TPAHCMHCCHM Ha APYTUX MEepPeAaTOUYHBIX OTHOLICHHSX.
OCOoOEHHO CHUJIBHO 3TO YXYALICHHE MPOSBISIETCS PU IBUKECHUU aBTOMOOMIISL C BEICOKOM CKOPOCTBIO
WJIM C BBICOKOM Harpy3Kou.

39



OnHopexxuMHasi THOpPHAHAS TPAHCMUCCHS IOKa3ana CBOIO A(PQPEKTUBHOCTH TOJBKO IPH
YCTaHOBKE Ha aBTOMOOWJIM OT MaJloTo JI0 CPEIHEro Kjacca, B 3TOM CiIydae depe3 TPaHCMHCCHIO
MPOXOJUT OTHOCUTENHHO HeOoNbIIas MOMHOCTh. Ha Oombmmx aBTOMOOWISIX, OCOOEHHO
paboTarmmX ¢ OOJBIION HArpy3KOW, YBEIMUYCHHBIH SJEKTPUYCCKUNA TOTOK, HEOOXOIUMBIN ISt
o0ecrieueHUsT HYXKHOTO KPYTAIETO MOMEHTa Ha BBIXOJHOM By TPAHCMHCCHU CTAHOBUTCS
TPYAHOJOCTHKHMBIM, TIPH YCJIOBHH COXpPAaHEHHS MPHEMIIEMBIX pPa3MEpPOB JJICKTPOMANIMH U
CHJIOBOTO 3JIEKTPOHHOTO O710Ka. Bce KOMITOHEHTHI AJIEKTPOMAIITUH, 0COOEHHO KOMITOHEHTHI TSTOBOTO
DIIEKTPOABHUTATENS, COCAMHEHHOTO C BBIXOJHBIM BajJlOM TPAaHCMHUCCHH, Ha 0oJjiee MOIIHBIX
ABTOMOOWJIISIX, CTAHOBSATCSI OONBIIMMH, TSOHKEIBIMH, YTO 3HAYUTEIHHO YBEIIMYMBACT UX CTOMMOCTD, 4,
CIIEZIOBATENILHO, MAcCy M CTOMMOCTB BCETO aBTOMOOMIISL.

OnHopexuMHasi THOPHIHAS TPAHCMMCCHUS C ABYXCTYNEHYATHIM MEXaHHYECKUM PeIyKTOPOM
TATOBOI'0 3JIEKTPOABUIATEJIS.

javascript:;

BcTaBuTh B OTHOPEKUMHYIO THOPUTHYIO TPAHCMUCCHIO, TPETHA3HAYCHHYIO NIl YCTAHOBKH Ha
OoJbIlIe aBTOMOOWIIM, TATOBBIM 3JIEKTPOJIBUraTeNlb MPUEMIIEMOTO pa3Mepa U Beca MOXKHO TOJIBKO
IIpU YCTAaHOBKE B TPAHCMHCCHUIO JOMOJIHUTEIBHOIO MEXaHMYECKOTO PEIyKTOpa C HM3MEHSEMbIMU
(UKCUPOBAHHBIMU TepEeJaTOYHBIMU OTHOIIEHUSAMH. OIHUM M3 CaMbIX TPOCTBIX CIIOCOOOB
YMEHBIIICHUsI TabapuUTOB TATOBOTO DIIEKTPOJBHUTATEINs SBISETCS YCTAHOBKA JBYXCTYIEHYATOTO
IUIAHETAPHOTO PEAYKTOPa MEXIY TATOBBIM 3JIEKTPOABUIATENIEM U BBIXOJHBIM BaJOM TPAHCMHUCCHH.
MexaHudeckuid peayKTOp Ha pEeXUMax BBICOKUX HArpy30K IO3BOJIET YBEJIMYMBATH KPYTSIIUMA
MOMEHT D3JIEKTPOJBHUIaTeNsl. YIPABICHUE MEPEKIIOUYCHUSIMU JOMOJHUTEIBHOIO IIJIaHETApPHOIO
peaykropa TpeOyeT YCTAaHOBKM JBYX MHOTOAMCKOBBIX (puknnoHHsx MypT. Ha pucynke
OTOOpPa)XEHO YCTPOMCTBO OJHOPSKUMHOM THOPHIHOW TPAHCMHUCCHU C JABYXCTYIEHYATHIM
MEXaHUYECKUM PEIYKTOPOM TATOBOTO 3JIEKTPOABUTATEIIS.

3a UCKJIFOYEHUEM BO3MOKHOCTH U3MEHEHMS KPYTAILLEr0O MOMEHTA TATOBOTO 3JIEKTPOABUTATENS
ATOT ABYXCTYIEHYATHII MEXaHUYECKUI PEAYKTOp HE U3MEHSET MPUHIIUIBI PAOOTHl OTHOPEKUMHON
ruOpuaHON TpaHcMuccuU. MOITHOCTD, MeperaBaeMas TATOBBIM SJIEKTPOJBUTATENIEM Ha BBIXOJHOU
BaJl TPAHCMHUCCHUH, HE U3MEHSETCS, MOCKOJIbKY MEXIY TATOBBIM 3JEKTPOJIBUTATEIEM U BBIXOJAHBIM
BAJIOM MMEETCA TOJIbKO MEXaHMYECKOE COeAMHEHHE. J[BYXCTyneHYaThlii MEXaHWYECKHHU pPEeITyKTOp
U3MEHSIET TOJBKO MEPEaTOYHOE OTHOIICHHE MEXKIY TATOBBIM AJIEKTPOJBUTaTEIEM U BBIXOIHBIM
BaJoM. JIByXCTyneHYaThlii MeXaHHYECKHH pPEeIyKTOp CKOHCTPYHUPOBAaH TaK, 4YTOObI 0OecleyuTh
nepeKiIroueHrne (PUKCUPOBAHHOTO TMEPEIaTOYHOTO OTHOIIEHUS B HYKHOE BPEMS B COOTBETCTBUU C
XapaKTepUCTUKaMH TATOBOTO 3JEKTPOABUTATENs, HO MPU 3TOM 0053aTeIbHO MPOUCXOAUT PE3KOe
M3MEHEHUE YaCTOThI BPAIICHUS SJIEKTPOABUTATEIIA.
javascript:;

CxemMa KOHCTPYKIMU OIHOPESKUMHOM THOPHIHON TPAaHCMUCCHU C JIBYXCTYIEHUYATHIM
MEXaHUYECKUM PEAYKTOPOM TATOBOIO 3JEKTPOJABUIaTeNs MOKa3aHa Ha JIeBOM pUcyHke. Ha mpaBom
pUCYHKe MoKa3aHa cxeMa pactpezaenenus momnoctu ABC. Pacnpenenenune momuoctu ABC mexay
ANMEKTPUYECKOM W MEXaHMYECKOM BETKAaMH COOTBETCTBYeT €€ pachpelelieHu0 B OOBIYHOM
OJTHOPEKUMHOM THOPUIHOM TPaHCMHCCHH, PACCMOTPEHHOM paHee.

[Tono6Hast OJIHOpPEXXKUMHAs ruOpuIHas TpancMmuccus ToyotanpuMensier Ha
aBTomoOusix JIekcyc.

Z[ByXpe)KHMHaH rnﬁpuzmaﬂ TPaHCMHUCCHUA C ABYMSA ACJIUTECJIAMHU MOIIHOCTH. C PEKUMOM
ACJECHHUSA MOIIIHOCTHU HA BXO0/Jd€ U KOM6HHHp0BaHHBIM PEKUMOM ACJTCHUA MOLITHOCTH.

javascript:;
1. BxopmHoii Ban

Jenutenb MOLUTHOCTH HA BXOJE
OnektpomamnHa 1 (MG1)
Jlenurens MOITHOCTH KOMOMHHUPOBAHHOTO PeXUMa

Aol

OnektpomarniuHa 2 (MG2)
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6. ®puKIMOHHBIE My(THI IBYXCTYIIEHYATOTO ILIAHETAPHOTO PeayKTOpa (2I0T)
7. JIByXCTyIE€HYAThIN [UIAHETAPHBINA PETYKTOP TATOBOTO JJIEKTPOABUIATENSA

JIByxpexumMHasi rTHOpHIHAs TPAHCMHCCHUS YIIy4IIaeT BCe KaueCTBa OJHOPESKUMHON TPAHCMHUCCHUH 32
cuét go0aBieHHs] el BTOPOrO pexuMa OeCCTYNEeHYAaTOM HIIEKTPUYECKOW TPAaHCMHUCCUHU. OTOT
BTOPOW PEXHUM HA3bIBACTCS KOMOWHUPOBAHHBIM DAa3/IEJICHHEM MOIITHOCTH OecCTyleH4aTon
ANEKTPUYECKON TpaHcMUCCHM. JlOCTUraeTcss 3TO 3a CYET YCTAHOBKHM €HIE OJHOrO IJIAHETApHOIO
MEXaHHW3Ma B OJHOPEKHMHYIO THOPUAHYIO TPAHCMHUCCHIO C JBYXCTYNEHYATbIM MEXaHUYECKUM
pPEAYKTOpOM Ha BbIXOJA€. BHyTpeHHee yCTpPOWCTBO IBYXPEKHUMHOM THOPUIHOW TpaHCMHCCHU
MOKA3aHO Ha PUCYHKE. B MBYXpeXHMHOHM TpaHCMUCCHH J1BE€ (PPUKIMOHHBIE MYy(Thl 00eCIeunBaOT
YIpaBJiI€HUE KPYTALIUM MOMEHTOM D3JEKTPOJABHUIATENs 3a CUET IOJHOTO W3MEHEHUs CTPYKTYpbI
MOTOKa MOIIHOCTH, MPOXOJAIIETO 4Yepe3 TpaHCMHUCCHIO0. B pexxume, korna nepas (GpUKIMOHHAS
MyQTa BKIIOUYEHa, a BTopas My(Ta BBIKIIOYEHA, CHCTeMa paboTaeT KaK paHee OMHUCaHHAas

OJITHOpEe)KMMHast OeccTyrneHYarTas JIeKTpuYecKkasi TPAaHCMUCCHS ¢ Pa3/IelIeHHeM MOTOKAa MOIIHOCTH Ha
BxoJie. B pexume, korna BTopas (puKIMOHHAs My(dTa BKIIOYEHA, a HepBas QpUKIHOHHAsS My(Ta
BBIKJIFOYCHA, CHUCTEMa pPabOTaeT B peKUME KOMOMHMPOBAHHOTO pa3feiieHHs IMOTOKAa MOLIHOCTH.
JIByxpekxuMHass ruOpuaHas TPAaHCMUCCHUS CIIOCOOHA IPOU3BOJIUTH CHUHXPOHHOE IEPEKII0YEHHE
MEXIy JByMs Juarna3oHaMH OeCcCTyNeHYaTOH 3JIEKTPUYECKOW TPAaHCMHCCHUHU, YTO OOecreyuBaeT
neperavyy KpyTsIIEro MOMEHTa MEXAY JIEMEHTaMu 0e3 pe3KOro M3MEHEHHUS 4acTOThl BpallleHUus
J000T0 U3 3JIEMEHTOB TPAHCMHCCHU.

javascript:;
o IInanerapusle MEXaHU3MBbI pas3aensaoT MOIIHOCTb JABC u  1O3BOJIAIOT
YBEJIUYMBATH KPYTSALIMA MOMEHT
o  @OpUKIMOHHBIE MypTBl  00ecreyuBaroT IUIAaBHOE  IIEPEKIIFOUYCHHE PEKUMBI

paboThl GeccTyneHYaTo MEKTPUUECKON TpPaHCMUCCUN
o IIpumeHeHne cyMMapHON MOIIHOCTH JIBYX 3JIEKTPOABUIATENICH YJIyUIIAETCs 3a CUET
HAIUYUS ABYX PEKUMOB PAOOTHI

Cxema IBYXpeXHUMHOW THOpPHIHOM TpaHcMmuccuM JaHa Ha pucyHke. CoelMHEHHE aMara3oHOB
KOMOUMHUPOBAHHOTO pAa3JIEJIEHUs] MOIIHOCTH M pa3JeIeHUs] MOLIHOCTH Ha BXOJAE I03BOJIET
YCTaHOBUTH B JIBYXPEKUMHYI0 THOPHIHYIO TPAHCMHUCCHUIO AJIEKTPOMAILIMHBI YMEHBIIEHHOTO pa3Mepa
u obecrieunTh Oonee dhPekTUBHYI0 paboTy aBTOMOOWIIS B IMANa30HE BHICOKUX CKOPOCTEH, 3a CUéT
yMeHbiieHus 4vactu mourHocTH JIBC, mepemaBaeMoi 1Mo 3JIEKTPUUYECKOW BETKE MO CPABHEHHUIO C
OJHOPEKUMHOM TPAHCMUCCHUEH.

B nByxpexxuMHON THOpUIHOM TPaHCMHMCCHUU YacTh MOIIHOCTH, MEpElaBaeMoil MO 3JIEKTPUYECKON
BETKE, W3MEHSIETCS B 3aBUCHMOCTH OT CKOPOCTH [BIIKEHHS aBTOMOOWIIS WM TEepeJaTOYHOro
OTHOILIEHUS TPAaHCMHUCCHUH. J[ByXpeKMMHasi TPAHCMUCCHS MCIOJb3YET INAIa30H JIeJIE€HUs MOIHOCTH
Ha BXOJI€ MpHU NEPEeIaTOYHOM OTHOIIEHUM TPAaHCMHUCCHM, KOrJa MOIIHOCTb, IepenaBaemasi IO
AIIEKTPUYECKOM BETKE paBHA HyNI0. TpaHCcMUCCUS TakkKe HMeeT KOMOWHUPOBAHHOE JEJIEHHE
MOIIIHOCTH, YTO B J[Ba pa3a yBeIWuuBaeT Kodd¢uimeHT TpanchopMupoBanus. B pesynbrate 3Toro
JIBYXpEKMMHAs TPAaHCMUCCUS HMEET pacCIIUPEHHBIH Juana3oH OEecCTyNeHYaToro H3MEHEHHUS
NepeaTOuYHOro0 OTHOIICHUS, 4YeM O0O0eCHeunBaeTCs CpPaBHUTEIbHO HHU3KUNH TOTOK MOUIHOCTH,
MepelalonIMiCcA M0 SJIEKTPUYECKOM BeTke. Hu3kuil nrama3oH mepesaTOYHBIX OTHOIICHUH MOKET
OBITh HCIONB30BaH ISl TMOAACPKAHUS CPEIHEH SIEKTPUYECKON MOIIHOCTH MPU YCKOPEHHH, B TO
BpeMs Kak 0oJiee BBICOKUM JMAna30H MepeaToOuHbIX OTHOIIEHUN I ONTUMH3ALUH 3P PEeKTUBHOCTH
BO BpeMsi JIBUYKEHHUS HA BBICOKOW CKOPOCTH.

MaxkcumanbHast o6mas 3p¢GEeKTUBHOCTh TPAHCMHCCUU JOCTUTAETCS B pe3yibTaTe HalpaBiICHUS
MaKCUMaJlbHOM YacTM MOIIHOCTH IO MEXaHUYECKOM BETKe, HO MpU 3TOM IOJHOCTHIO
NOJIePKUBAETCS (PYHKIMOHAIBHOCTh MOJHOrO THOpuaa. UTo MO3BOJISIET 3HAYUTENIBHO CHU3UTH
AIIEKTPUYECKUE TOTEPU B TPAHCMHUCCHHM W YMEHBIIUTH pa3Mep SIEKTPOMAIINH 10 HEOOXOAUMOTO
ypoBHA. OpHOpeXMMHass TruOpuaHAash TPAHCMUCCUS JJs Mepeladd MOIIHOCTU JIBUraTess
BHYTPEHHETO CrOpaHMsl Ha BBIXOJHOW BaJl TPAHCMHCCHHU TpeOyeT HCIOIb30BAHMS AJIEKTPOMAIINH
CpaBHUTEIBHO Oousblioro pasmepa. [loOaBieHue pacHIMpeHHOro auana3oHa KOMOMHUPOBAHHOTO
JIeNuTeNsl MOIIHOCTH YMEHbIIAeT HeoO0XoauMocTh mnepenaun mouHoctH IBC 1o snexTpuyeckoi
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BETKE, HO TPHU STOM YMCHBIICHHBIC JJIEKTPOMAIIUHBI COXPAHSIOT HAa BBICOKOM YPOBHE CBOU
CIIOCOOHOCTH K PEreHEpaTMBHOMY TOPMOXKEHHMIO M CIOCOOHOCTH K HEOOXOIUMOMY YCHUJIEHHUIO
KPYTSIIEro MOMEHTA.
Junana3oH neiauTens MOIIHOCTH Ha BXOZAE M JAMAana3oH KOMOMHHPOBAHHOTO JIEIUTENS MOIIHOCTU
MO3BOJIIET OECCTYNEHYATO PEryIHpPOBaTh YaCTOTY BpAILIEHUS ABUTATENsI BHYTPEHHETO CTOPAHUS IIPU
COXPAaHEHUHU BCEX KAaYeCTB MOJHOTO THOpHia BO BCEM TUana3oHe M3MEHEHHUS CKOPOCTEH TBUKEHHS
aBTOMOOWJIS.
B nomonHenuu K JByM pexumaMm paboThl OeccTyNneH4YaTOW AIIEKTPUYECKOW TPaHCMUCCHUU B
IBYXPEKUMHYIO THOPUAHYIO TPAaHCMHCCHUIO BCTPOCH MEXaHU3M MEPEKIIOUCHUS YeTBIPEX
(UKCHPOBAHHBIX NEPEJATOYHBIX OTHOUICHHM MO3BOJIAIOMIMN TPaHCMUCCUM paboTaTh B pEKUME
napajuiensHoro TuOpuga. B 3TOM cioydae AIIEKTPOMAIIMHBI  HCIONB3YIOTCS  TONBKO TSt
HE0OXOoAMMOT0 ycuiieHus KpyTsmero MmoMmenTa JIBC u myist BeimosHeHNus PyHKIIUN pereHepaTUBHOTO
TOPMOXKCHHUU. BbimonHeHne QYHKIUN MapaieIbHOTO THOPUIHOTO aBTOMOOWIS JOCTUTAETCS
YCTaHOBKOMW JIBYX TOTOJHUTEIbHBIX GPUKIIMOHHBIX My(dT B TpaHCMHUCCHIO. BHyTpeHHee ycTpoiicTBO
MEXaHHUKH JIBYXPEKUMHON THOPHUIHON TPAHCMUCCHH ITOKAa3aHO HAa 3TOM PUCYHKE.
javascript:;

1. BxomHoii Ban
Jlenurensb MOIITHOCTH HA BXOJIE
OnektpomamuHa 1 (MG1)
@OpUKIMOHHBIE MY(THI JEIUTENS MOLUIHOCTH KOMOMHUPOBAHHOTO pexuma (2 mr.)
Jlenurens MOIITHOCTH KOMOWHHUPOBAHHOTO PeXUMa
Onextpomamnna 2 (MG2)
OpuKIHOHHBIE MyPTHI ABYXCTYIIEHIATOTO peIyKTopa (2 1IT.)
JIByXCTyIeHUaThIi IIAHETAPHBIN PETYKTOP TATOBOT'O 3JIEKTPOABUTATENS
BrixomHoi Ban
B pesynbrare [nByxpexumHas THOpHIHAs TpaHCMHUCCHS MOXET paboTaTh Kak TmpocTas
OeccrymneHuaTasi JICKTPHUYECKAs TPAHCMHUCCUH C PACHIMPEHHBIM KO3(PPUIUSHTOM TpaHCHOpMaIUu
WIK MOXeT BbIOpaTh (UKCHUPOBAHHOE MEXaHHUYECKOe IMepelaTOuHOe OTHOIIeHHE, O0ecleyuB
MPEUMYIIECTBA B TOILIMBHOW YKOHOMHUYHOCTH, KOM(OPTE W AMHAMHYECKUX KAdeCTB aBTOMOOWIIS.
Paboras Ha yeTBEpHON (PUKCHUPOBAHHOMN Mepeaaye Kak Ha MapajuieIbHOM TMOPUAHOM aBTOMOOWHIIE,
TPAHCMHCCHS HCIOJIB3YET MOIMHOCTH OJHOTO M3 JJIEKTPUYECKUX IBUTATEICH JUISl MTOBBIMICHUS
3¢ (HEeKTUBHOCTH B PEKUME TBUIKEHHSI HA CaMOMl BBICOKOW CKOPOCTH M HCHOJB3YyEeT BO3MOXHOCTH
JPYroro 3JeKTPUYECKOro JIBUraTels sl AJIEKTPUYECKOro YBEJIWYEHHs] OOLIell MOIIHOCTH WU AJs
peXHMa pereHepaTUBHOrO TOpMOXKeHHs. Pabora Ha npyrux, Ooliee HM3KUX, (UKCHPOBAHHBIX
MEXaHWYECKUX Tepenadax yBenuumBaeT KpyTsamumii moment JIBC, dro yiydmaer yckopeHue
aBTOMOOWJISI, BO3MOXKHOCTh JBM)KCHHSI HA KPYTOM MOAbEME U BO3MOXKHOCTH OYKCHpPOBKU. B TO
BpeMsl Kak MapajuiesIbHO paboTaromive

A S AR A o
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AIIEKTPUYECKHE MAIIWHBl HCIOJB3YIOTCS JJISl TOBBIIICHHS OOIIEH MOITHOCTH W pereHepariu
SHEpruM Mpu TopMokeHMu. Ha mepBoil u TpeTheil mepenade o0e 3JIEKTPOMAIIMHBI MOTYT OBITH
MCTIOJIb30BaHBI ISl IOJ3aPSIKH BBICOKOBOJIBTHOW aKKyMYJISITOPHOM OaTapeu.

javascript:;

o [Inanerapusie MEXaHU3MBI pas3aensaoT MOIIHOCTb JABC u 1O3BOJAIOT
YBEJIMUYUBATH KPYTALIUI MOMEHT

o  DpuxkuMOHHBIE My(Tbl  aKTUBU3UPYIOT peKuMBl  paboOTBl  OeccTyneH4YaToi
ANEKTPUYECKON TPAHCMHUCCUU

e DJIEKTpOJBHUraTeNN He mnepenaroT  momHocTs  JIBC  mpu  MCHONBb30BaHUU

(UKCUPOBAHHBIX MEPEIATOYHBIX OTHOILIECHUI
Cxema paboOTBl JBYXPEXKHMHOM TMOpHUIHON TpaHCMHCCHU JlaHa Ha JIeBOM dYacTu pucyHka. Ha
IIPaBOM pHUCYHKE OTOOpa’k€Ha BaKHas [ONOJIHUTENIbHAs (yHKIMs, MO3BOJsIOmAs paboTaTh
TPaHCMHUCCHUU KaK Ha MapajieIbHOM THOpPHIHOM aBTOMOOMie, Korga MomHocTh [IBC momHOCThIO
nepenaércs Ha BBIXOJHOW Bajl TOJBKO MEXaHHYECKHM CIIOCOOOM.

YCeTpoiicTBO ABYXPEKUMHONW TPAHCMHUCCHUM C 4YeThIpbMS (PUKCHPOBAHHBIMH IepeladyaMu
aBromo0mwiIas BMW ActiveHybrid X6
javascript:;
javascript:;
javascript:;
1. Bxoxnoii Ban KOpoOKH mepeaau.

2. JIByXMaccOBBIii MaXOBHK (IraCUTENb KPYTHIBHBIX KOJIEOaHuiA).
3. DieKTpoaBHraresb MPUBOJA MACIAHOIO HACOCAa KOPOOKH Mepeau.
4. MacnsHblii Hacoc KOpOOKH repead.
5. Dnekrpomamuna A (MG1).
6. Dnekrpomamuna B (MG2).
7. BbIXOmHOU Basl KOPOOKH TIepeay.
3akiaro4enue:

JIByxpexuMHasi THOpHIHAsT TPAaHCMHCCHUS TpeJyIaraeT BHIOOP M3 CIEAYIOUINX IIECTH PEKHMOB
JBHKEHHUSA:

1. Jlenenwe  mommuocTn  Ha Bxome  (GeccTymeHdyaToe U3MEHEHHE  KPYTSILIETo
MOMEHTA «PEXUM 1»)
2. KoMOMHMPOBaHHBIHI JETUTEIb MOIITHOCTH (6beccrynenyaToe M3MEHEHHUE

KPYTSAIIEr0 MOMEHTA «PEXHUM 2»)

3. Tlepsas (puKCHpOBaHHAS MEpeaua, HIEKTPHIECKOE YCHICHUE, PEreHEPATHBHOE TOPMOKEHHE
(I1BE AIEKTpOMAILIMHBI)

1. Bropas pukcupoBanHas nepeaaya, SJIEKTPUYECKOE YCUIIEHHE, PETEHEPATUBHOE
TOpMOXeHHE (OFHA HIIEKTPOMAIINHA)

2. Tperbs pUKCHPOBaHHAA TEpeaada, IEKTPUUECKOE YCUIIEHHE, PET€HEPATUBHOE
TOPMO>KEHHE (ABE JIEKTPOMAIINHBI)

3. Yersépras (uKCHpOBaHHAs II€pelaya, OJIEKTPHYECKOE YCUIEHHE, PEreHEPaTHBHOE
TOpPMOJKEHHUE (O/THA PICKTPOMAIIIHHA)

Jnamna3oHbl OECCTYyNeHYaToro HM3MEHEHMsI TEPEeIaTOYHOr0 OTHOLIEHHUS OO0ECIedYrBaIOT IIJIaBHOE
KoM(popTabenbHOe [BIKEHHE Ha JIO00W CKOPOCTH JIBIDKEHHE AaBTOMOOWIS TIPH CPEIHHX
yckopeHusix. KomOuHaius JByX Juana3oHOB OECCTYNEeHYAaTOro W3MEHEHUsI MepelaTOuHOro
OTHOIICHHUS U YETHIPEX (PUKCHUPOBAHHBIX MEXAaHUYECKHX Iepelad o0ecleunBaloT BBICOKOE
YCKOpPEHHE IIPU IHEPTUYHON MaHEPE BOKICHHUS.
JByxpexxuMHas THOpUAHAS TpaHCMHCCHS MpeaaraeT nokymnareiasm JxeHepan moropc, Mepceaec u
BMB onTtumaneHyr0 KOMOWHAIIMIO JWHAMHUYECKHUX KadeCTB, TOIUIMBHOW JKOHOMHUYHOCTH U
koM(popTa Tpu HEOOJIBIIUX pa3Mepax TPAHCMHUCCHUH, MO3BOJISIONIUX YCTAHOBHUTH 3JIEKTPUUYECKUE
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TPaHCMHUCCHUM Ha MECTO OOBIYHOW aBTOMAaTW4YeCKOH KopoOku mepenady. Harpysku Ha
JIEKTPOABUIraTelb U MperaBaeMasl 1o NIEKTPUUECKONH BETKE MOLIHOCTh B OECCTYNEHYaTOM PEKUME
YMEHBLIAIOTCA 32 CUET MPUMEHEHHs BXOIHOTO JIEJIEHUS MOIIHOCTH, KOMOMHUPOBAHHOTO JIEJIEHUS
MOIITHOCTH WJIM 4YeThlpeX (PMKCHPOBAHHBIX INepelad B pexuMe paOoThl MapajjielbHOro Trudpuia.
@aKTUYECKU HUCIOJIB3YIOTCA 3JIEKTPOMAILIUHBI HE TOJIBKO MEHBIIETO pa3Mepa, HO U TO, YTO 3TH
MAalIMHbl MEHBIIE 3aBUCAT OT MOIIMHOCTH IPUMEHSAEMOIrO ABUTAaTENsl BHYTPEHHETO CTOPaHUs, 4TO
MIO3BOJIAET CO3/4aBaTb TPAHCMHMCCHM, PasMEP KOTOPBIX HE OTJIMYAETCd OT Pa3MEpPOB OOBIYHBIX
aBTOMAaTMYECKMX KOpOOOK mepefady. OTO MO3BOJIWIO IPOU3BOAMTENSM YCTAaHABIMBATh ITH
TPaHCMHUCCHUU Ha IIMPOKHHA PSIJI TUIIOB aBTOMOOMJIEH, YTO CHU3MIIO OOIIYI0 CTOUMMOCTD CUCTEMBI.

Temad: «OcodeHHOCTH KOHCpr}(HI/Iﬁ COBPEMCHHBIX IMOJABECOK » HpaKTuquKoe 3aHsATHE

Ne 8
«BpInmoJiHeHHe 321aHUI 10 U3YYCHUI0 KOHCTPYKIHMH PeryJJupyeMbIX OABECOK
aABTOMOOWJIEeI»

Hean 3ansaTHA: « BoinonHeHNe 3a1aHUN TT0 U3YUYEHUIO KOHCTPYKIIUU PETyIHPYEMbIX MOABECOK
aBTOMOOMIIEH»
Obecneuenue 3aHATHSA: IIJIaKaThl, KapTOIpaMMBl, TaOJINLIBI, NENCTBYIOIIEE
TEXHOJIOTHYECKOe 000py10BaHHE.

KOHCprKHI/I}I 1 0OCOOCHHOCTH IIOJABCCKH aBTOMOOMIIS

[TonBeckoil aBTOMOOWISI Ha3bIBAETCA COBOKYIMHOCTH JeTaliell, o0ecrneunBaroumMx YyHpyrylo
CBSI3b MEXAY Ky30BOM (paMoll) U KojiecaMu aBTOMOOWJISI, YMEHBIIEHHE JTUHAMUYECKUX HArpy3o0kK
Ha Ky30B M Koji€ca, M 3aTyxXaHMe MX KoJeOaHUH, a TakkKe peryiupoBaTh IOJOXKEHHE Ky30Ba
aBTOMOOMIISA BO BpeMs IBUKCHUA. HOI[BCCKB,, ABJISISACH TPOMEXKYTOUYHBIM 3BECHOM MCEXKAY KYy30BOM
aBTOMOOWJII M JOpOToi, IOJKHAa ObITh JErKOM M HapsAday C BBICOKOW KOM(OPTHOCTHIO,
o0ecIieynBaTh MaKCUMAaJIbHYIO 0€e30IaCHOCTD JBUMXCHUA HW IIJIaBHOCTBh XO/Ja. I[J'If[ 3TOT'0
HEOOXOMMBI TOYHAs KMHEMAaTUKa KOJIEC, BbICOKash MH(OPMATUBHOCTb PYJIEBOTO YNpaBJIEHUS, a
TAKXKXEC 3BYKOU3OJIALUA Ky30Ba OT KCCTKOI'O KaUCHHUSA IIWH. KpOMe TOrO0, HAAO YUYUTBIBATH, YTO
MOJBECKA MepeiaéT Ha Ky30B CUJIbl, BO3HUKAIOIUE PU KOHTAKTE KoJieca ¢ JOPOroi, MOATOMY OHa
JOJDKHA OBITH IPOYHON W Ha/IeKHOH. [IpuMeHsieMble mapHUpPbl JOIDKHBI JIETKO MTOBOPAYUBATHCS U
o0ecrnieynBaTh UIYMOM3OJISLMIO Ky30Ba. YIIPyrHe 3J1€MEeHTH! (MPYKUHA U aMOPTU3ATOp) AOJKHBI
OLITH MPOCTBIMH N KOMITIAKTHBIMH, U JOITYCKATh I[OCTB,TO‘IHI:II\/JI X0 ITIOABCCKH.

3aBucHMAasi MOJABeCKAa - BapUaHT IPU KOTOPOM Kojeca OJHOM OCH aBTOMOOMIIS CBSI3aHbI
MEXITy co0oii ecTkoil Oankoil. [Ipm Haezne Ha TPENsATCTBHE OJHOTO M3 KOJEC, BTOPOE
HaKJIOHSETCS Ha TOT e yroJl.

He3aBucumasi moaBecka - BapuUaHT IIPU KOTOPOM KOJIECa OJHOW OCH aBTOMOOWIIS He
CBSI3aHBI KECTKO ApYT ¢ ApyroM. [Ipu Hae3ne Ha MpensaTcTBUE, OJHO U3 KOJIEC MOXKET MEHATh CBOE
MI0JIO’KEHUE, HE U3MEHSISI IPU 3TOM IOJI0KEHHUSI BTOPOTro KoJjieca.

Tunbl nepeaHei NoABEeCKN ABTOMOOUJIS

IToaBecka Mak®epcoHa, Ha3BaHasi 10 UMEHHU HHXeHepa Dpia MakdepcoHna, paspaborasiiero e€ B
1960 ronmy, mpeacraBisieT co0OO IMOABECKY KoOJieca, COCTOALIYIO M3 OJHOIO pblyara,
crabminzaTtopa MONEPEYHON YCTOMYUBOCTH u OJIOKa W3 TMPYKUHHOTO dBJIEMEHTa M
aMopTU3aTOpa TEJIECKOIMYECKOTO THIA, HAa3bIBAEMOI'0 KayalollelWcss CBEUOW, B CBA3M C TEM, 4TO
OH 3aKpEIUIEH B BEPXHEW YacTH K Ky30BY IIPH IIOMOILIHM YIPYTOro HIapHUPA U MOXKET KadaTbCsl IPH
JIBIDKEHUM Kojleca BBepX- BHU3.KuHemaTtnuecku cxema MeHee COBEpIIEeHHa, YeM MOJBecKa Ha JIBYX
MOTEPEYHbIX WIM MPOAOJbHBIX phruarax. [Ipm OosbmioM Xxoae mojBecku pa3Bai (Yrojl HakjIOHA
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KoJIeca K BEPTHUKAIBHOM TNIOCKOCTH) MEHSETCS, U TeM OoJIbIle, YeM OOJIbIIe X0/ MOABECKH, TaK KaK
KOHEIl pblyara JABUTAE€TCs] BBEPX-BHU3 M0 OKPYKHOCTHU U, KAK CIEICTBUE,  MEHSETCS IMpUHA
KOJIEH. Ho B cBs13n C TEXHOJIOTUYHOCTBIO M JEIIEBU3HOW JaHHBIA THUI TMOJBECKU MOJYYUI
OoueHb OOJIbIIOE paclpoCTpaHEHHE B COBPEMEHHOM aBTOMOOUIIECTpoeHHH. BriepBble mojBecka Tumna
«Maxk®epcon» Oblia npumeHeHa B 1965 rogy Ha aBromoOmine «Ilexo-204», dyepe3 roj- Ha
®dopae, a B 1969 rony nHa «duat-128».

Hacrosimee mmpokoe wucnofib3oBaHMEe Havyanock B Hayane 70-x romoB. Iloutu Bce
COBpEMEHHBIE TEepeIHENPUBOIHBIE aBTOMOOMIM OCHAILIEHbl TaKoW MoJBEeCKOW. BBHUIY HEKOTOpBIX
ceoux mnpeumyniectB  «Mak®epcon»  3aBoeBall ce0e  MECTO U B aBTOMOOMIISX C 33 JHUM
npuBOJOM. MaJble 3aTpaThl Ha M3TOTOBIIEHUE, HEOONbIIOE MO 00BEMY 3aHUMAaeMOe MPOCTPAHCTBO
(coOTBETCTBEHHO OOJIBIIIOE MMOJKANOTHOE TPOCTPAHCTBO M, KaK CIEJCTBHE, BO3MOXKHOCTh
pa3MecTUTh OOJNBIION IBUraTelNb), 3HAYUTEILHOE PACCTOSHUE MO BHICOTE MEXKAY OMOPHBIMU y3JaMH,
OIIPE/EIAIONIEE BOSHUKHOBEHUE MEHBIINX 10 BEJIWYMHE CHJI B MECTAaX MPUCOEIUHEHHUS K KY3O0BY,
BO3MOXXHOCTh ~ OCYILECTBJICHHMsS]  OONBIIMX  XOJOB,  SIBISIOTCSA,  MOXalyd, OCHOBHBIMHU
NpEeuMyIIeCTBAaMU W MPUYUHON TOTrO, YTO OOJNBLIIMHCTBO TMOSBISIOMIMXCS B MOCIEIHHE TOJbI
KPYITHOCEPUMHBIX aBTOMOOMJIEH HMEIOT Ha TEepPeIHEM MOCTY IMOABecKy Takoro Tuma. K eé
HEZ0CTaTKaM MOKHO OTHECTH: HECKOJIBKO XY/IIIME KHHEMATUUECKHE [TapaMETPhl YEM y MOABECKU Ha
JBOMHBIX TOMEPEUHBbIX phbluarax, OOJbIIME TPYIHOCTH, CBA3AHHBIE C OOECIEUYEHUEM H3OJISIHUHA OT
JOPOXHBIX LIYMOB M BHOpauuii (ams OOpbOBI C ATHM MOSBHIMCH MOAPAMHHKH Ha PE3MHOBBIX
MOJyIIKax), HeONaronpusiTHO IJIMHHBIE pPYJIEBbIe TATU NPU BEPXHEM PACIOJIOKEHUU PEEeYHOTro
pPYJEBOrO MeXaHu3Ma, MeHblIas KomreHcanus juddepenta (MPOJAOIBHOTO  KpeHa) MpU
TOPMOKEHHH.

IloaBecka Ha JBOMHBIX NMONEPEYHBIX pblYarax. B 3TON KOHCTPYKIMH €CThb J1BA IONEPEYHBIX
phIuara, UMEIONIMX TTOBOPOTHBIE OTMOPHI (CailieHT-010KkM) Ha pame, Oanke win Ky3ose. HapyxHbie
KOHIIbl pbIYaroB, B cCilyyae IEpeIHEH IOABECKH, COEIMHSIOTCA C IOMOIIbIO IIAPOBBIX OIOpP C
MOBOPOTHBIM KyJlakoM. Uem Ooibliie MOKET ObITh PaCCTOSIHUE MEXKAY MONEPEUHBIMU pbluaraMu, TeM
MEHBIIIE CUIbI, JEHCTBYIOIIME B phlyarax M UX ONOpax, T. €. TEM MEHbUIE MOJATIMBOCTb BCEX
JeTajleil M TOYHEee KHHEMaTHuKa moaBecKH. Hago oTMeTuTh, Takke, JIACTHYHOE BOCIPHUATHE
JKECTKOTO KaueHWs pajuajibHBIX IIMH BEPXHUMH pbldaraMu (4TO BO3MOXHO TOJIBKO IPH ITOU
KOHCTPYKLMH HE3aBHCUMOM MOJBECKH). XOTs MPOJOJIbHBIE CHJIbI, BHI3BIBAEMBIE COMPOTHBICHUEM
KaueHUI0, HA BEPXHEM pbIYare JMILIb HE3HAYUTEIbHO MEHBIIIE, OJHAKO HI)KHUN phlUar U €ro Onopsl
BBITIOJHSIOTCSL ¢ pacuéToM Ha sIBHO Oousblime Harpys3ku. [locrmeaHuie BO3HHMKAIOT MOJA JEHCTBUEM
OOKOBBIX CHJI WJIM MIPU TOPMOKEHUH. [ TaBHOE MPEeUMyIIeCcTBO MOABECKH HA JBOMHBIX MOMEPEUHBIX
pplyarax - €€ KMHEeMaTH4eCKUE CBOMCTBA: B3aMMHBIM IOJIOKEHHUEM PBIYArOB MOKHO ONPEAECIUTh
BBICOTY, KaK LIEHTpa KpeHa, Tak U 1eHTpa auddepenrta (mpomonbHoro kpeHa). Kpome toro, 3a cuér
Pa3HOM JIMHBI BEPXHETO U HMXKHETO PhIYAarOB MOKHO BIIMATH Ha YIJIOBBIE NEPEMEIEHUs KOJIEC TPU
X0Aax 0TOOS U CXKaTHs, T. €. Ha U3MEHEHHE pa3Bajia U, HE3aBUCHUMO OT 3TOT0, Ha U3MEHEHHUE KOJIEH.
[Ipu OGonee KOPOTKUMX BEPXHUX pblUarax, OTHOCHUTEIBHO HIKHHUX, KoJ€ca NHpU XOJe CXKATHU
HAKJIOHSIOTCS B CTOPOHY OTPHUIIATEIBHOTO pa3Baia, a MpH XoJie 0TOO0sI - B CTOPOHY IOJIOKUTEIEHOTO.
3a cuéT ATOro MOXKHO MPOTHUBOACICTBOBATH U3MEHEHHIO Pa3Basia, 00yCIOBICHHOMY KPEHOM KY30Ba.
Takxe, U3MEHUB Yroj IUIOCKOCTH KayaHHWs BEPXHErO pbluara OTHOCUTEIBHO HW)KHETO, MOXHO
JIOOUTHCST aHTUKUBKOBOTO A ekTa.

MHOFOpBI'—la)KHLIe noaBECKH.

MHoropbI4a)xxHble HOJBECKHM HECKOJIbKO HAIOMMHAIOT MPEABIIYLIMA TUII U MMEIOT BCE €ro
MIOJIOKHUTEJIbHBIE KaueCcTBA. JTH TOJBECKH 00Jiee CIOXKHBI U 00JIe TOpOTH MO CPAaBHEHHIO C paHee
pPacCMOTPEHHBIMHM, HO OOECIEeUMBAIOT OOJIBLIYIO IIAaBHOCTh XOAa M JIyYIIYH0 YIIPaBIIEMOCTh
aBTOMOOWIISA. BonbIIoe KOJMMYECTB 3JIEMEHTOB - CAMJICHT- OJOKOB M IIAPOBBIX HIAPHHPOB XOPOILO
racaT yJapsl Ipd Pe3KOM Hae3/ie Ha MpenarcTBHUs. Bce ameMeHThl KpensaTcs: Ha MoJpaMHUKe Yepe3
MOIIHBIE CAaHJIEHT-0JIOKH, YTO MO3BOJISET YBEIMUUTH HIYMOU3OJALHUIO aBTOMOOMIISA OT Kojiec. Tak
KaK IOJBECKA 3TOT0 THUIAa CTajla CIMIIKOM I'POMO3AKOM, pblyaru CTajlu JiejaTh U3 aTIOMUHHUEBBIX
CIIaBOB, YTO 0OECHeYMBaeT OJHO M3 BaKHEHIIMX TpeOoBaHM - jerkocte. Ho mpu 3ToM TyT ke
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[IOCTpajajga JOJITOBEYHOCTh JeTanei. Takue NOABECKM celdyac WCIOJIB3YIOTCS Ha TaKUX
aBToMoOmiIax, kak Audi, VW, Mercedes, HondaAccord u Tn, To ecTh Ha aBTOMOOMJISX OM3HEC
kinacca. IlpuMeHeHHe MHOTOPBIYAKHOW HE3aBUCHMOI TOABECKH, KOTOpas TJIaBHBIM 00pa3oM
UCTIONB3YeTCsl Ha aBTOMOOWIISAX NPEACTAaBUTENIBLCKOrO Kilacca, NPUAAET IOJBECKE CTaOWIIbHBIN
KOHTAKT KOJIEC C JIFOOBIM MOKPBHITHEM Ha IOPOTe U YETKUH KOHTPOJIb aBTOMOOMIIS IIPU U3MEHEHHUSAX
HaIpPaBJICHUS ABWKEHHA. ['a30Bble NBYXXOAOBBIE AMOPTHU3aTOPBI, TSATH MONEPEYHON YCTOWYMBOCTH,
[IPUMEHEHNE IBYX IPYKUH Pa3HOM >XECTKOCTU B OJHOW CTOMKE - BCE 3TO CO3JAeT YpPOBEHb
koMdopTa B aBTOMOOHMIIE.

IToaToMy [UIsl M3TOTOBJIEHUS JIEMEHTOB MHOTI'OPBIYa)KHBIX IIOJBECOK BCE YAllle HCIOJIB3YIOT
HEZCIIEBbIC AJIIOMUHHUEBBIE CIUIABbl, a4 MHOIZAA JaKE€ KOMIIO3UTHBIE MaTepuasbl. [ 1aBHBIN
HEJ0CTAaTOK COBPEMEHHOW CXEMBI - CII0XKHOCTh U, COOTBETCTBEHHO, 11eHa. /|0 HElaBHETO BPEMEHU €€
INPUMEHSUIN TOJIBKO Ha JOPOrMX aBTOMOOWIIAX. Terepsb ke OHa «yJepKUBaeT» 3aJHHE KoJjeca Jaxe
HEKOTOPBIX MAIIMH roib(-Kkiacca. B morckax n3BeyHOro KOMIPOMHCCA MEXKTY YIPaBISEMOCTHIO U
KOM(OPTOM IOJOMaHO HeMaso konui. M ecinm mocMOTpeTh Ha 3BONIIOLUIO MOABECOK XOTS OBl 3a
IOCJIEAHKE NTapy JECATKOB JIET, OUEBUIHO, YTO Pa3BUTHE JaXe HE UIET, a ckadeT. Ho y aToi Menanu
ecTb M oOpaTHas CTOpOHA. YIPaBIsAEMOCTb MU KOM(OpPT, HEBEJOMBIM IpeaKaMm, OIUIaYMBaeM
CJIO)KHOCTBIO U CTOMMOCTBIO KOHCTPYKIMM. A HAacCTOJIBKO JIM COBPEMEHHBIE ITOJBECKH CO CIIOKHOU
apXUTEKTypOH U MYJAPEHBIMH 3JEKTPOHHBIMU J00aBKaMM Jydlle, HAcCKOJbKO JOopoxke Ooee
IIPOCTBIX U paclpocTpaHeHHbIX (Toka!) cxemM? HaBepHoe, M MH)KEHEpaM, U MapKeTOJOraM CTOUT
qale 3aaBaTbCsl ’TUM BOIIPOCOM.

TopcuonHasi moaBecka.

Ha MHOrUX COBpEeMEHHBIX BHEJIOPOKHHUKAX MCIIONB3YETCs MoABECKa 3TOro tuna. OmnsTh e 3T0
[0 CyTH MOABECKAa Ha JBYX IOINEPEUHBIX pblYarax, HO BMECTO NIPYXHHbI B HEH HCIOJb3YyETCS
TOPCUOH - YIPYTUH METalNIM4YeCKUil cTepkeHb, paboTaromuii Ha ckpyuuBaHue. OH UrpaeT Tyxke
POJIb, UTO M PECCOPHI, MPYKUHBI WK pe3nHOBbIe 0J0kU. Ho B oTiMune oT HUX OH paboTaeT TOJIBKO
Ha CKpyuyuBaHHE ((PpaHIy3CKOE CIIOBO tOrsion - 03HA4YaeT CKpy4YuBaHUE ). Takyro MOJBECKY CTaJIH
Ha3bIBaTh CTEP)KHEBAs MojBecka (0Ha xke - TopcuonHas!). Umxenep ®@epaunann [opie- crapumii B
koHie 20-x-Havasne 30-x 1010B 0GOPMHJI HECKOJBKO IMATEHTOB HAa CTEPXKHEBYIO MOaBecKy. OH
npumenun ee B 1934 roay Ha roHounsix Auto-Union , a B 1940-m yxe crosyia Ha CepUHHBIX
mammHax Volkswagen , kak apMmelickux, Tak u rpaxaaHckux. B 1935 roay crepkHeBas mojaBecka
KOJIEC B €€ ONTHUMaJbHOM BapHaHTe Hamula MaccoBoe npumenenue Ha CitroenTractionAvant
[Topmie yBuaen B TOPCHOHE €O TJIaBHOE JOCTOMHCTBO - KOMITAKTHOCTh, U OTCIO/Ia - MAJIyl0 Maccy.
OTH KadecTBa OCOOEHHO LEHHBI IS MAIlMH C OYeHb IUIOTHOM KOMIIOHOBKOM M JKECTKUMH
OTpaHUUYEHUSIMU T10 BECy - TOHOYHbIE aBTOMOOWIIN, BHEIOPOKHUKH, apMENCKHUE KOJIECHbIE MAIIUHBbI.
[Tpumepst Tomy Ferrari F2001 , ToyotaLandcruiser, pakeroBo3 MA3 547. Aunpe Jledesp, coznarensb
Citroen TA , ycMoTpen B TOpCHOHE JPYroe JOCTOMHCTBO. ETro CTEp>KEeHb IOBOJBHO JJTMHHBIA, YeM
JUIMHHEE, TE€M Msrde mojBecka , a noroMy. OnMH KOHEIl TOpCHOHA, MIYIIEro BJOJIb MAILLUHBI,
MIPUCOEANHSIETCA K pbhluary MOJBECKU, a APYToil 3aKkpersieTcss B OJHOM U3 MOMEpPEeurH pambl WU
HECyIIero Ky3oBa. Takum o0pa3oM, Bce Harpy3ku OT JOPOKHBIX TONYKOB MEPEHOCATCS B caMmoe
CHJIbHOE MECTO aBTOMOOWIIS, U OHHM PacCIpelessiloTCs MO paMe MM Ky30BY HalBBITOJHEHIINM
obpazom. [l mepBoii MaccoBOW MOJIENIM ¢ HECYIIMM Ky30BOM 3TO OBLJIO HEMaJoBaXkHO. B cBs3M ¢
IIMPOKUM PaCIpOCTpPaHEHUEM MOABECKM NepeqHux Kosec Thma Mak®epcoH Bce MeHblle (upm
CTaJId TPUMEHATh TOPCHOHHYI0. ONHOM M3 NPUYMH OTKa3a OT TOPCHOHOB SIBUJACh JEJIMKAaTHas
TEXHOJOTUSl u3roToBieHUs. OJHAKO JUIsl TOJIHONPUBOAHBIX BHEJOPOKHHUKOB C pamMod U
MHUKPOaBTOOYCOB TOPCHOHHAs MOJBECKa okaszanach ujpeanbHoil. Ha ToyotaPrado, IsuzuTrooper,
FordExpedition, ChevroletBlazer u npyrux mnOpuUMEHSIOTCS AJUHHBIE MPOJOJIbHBIE TOPCUOHBI,
IIPUCOEANHEHHBIE K OCH HUXKHETO, a HAa VW T4 BepxHero pbryara nepeHeil MoABECKU U 3aBs3aHHbIC
JPYT'MM KOHLIOM Ha MOTNEPEYHHY PaMBbI.

I'maponHeBMaTnuyeckas noasecka. [lepoii moaBECKy ¢ H3MEHSEMBIM JIOPOXKHBIM IIPOCBETOM
JUIs JIETKOBOIO aBTOMOOWIS cozfana ¢paniy3ckas ¢upma Citroen . YOpyruMm 3JIeMEHTOM B
amMOpTU3aTOpax CIYXWJ CXKaTblil a30T, a CWIOBBIM (00pa3yroIlMM M IMEpelarolluM JaBJICHHE B
cucteMe) JKUAKOCThb. lloaTomMy Takass mozaBecka IOJydnsaa Ha3BaHME TIMIPONHEBMATHYECKOM.
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I'maponacoc HarHeTaeT KHUIKOCTh U3 pe3epByapa B 3aKPEIUICHHBIE PSIOM C aMOPTU3ATOPOM c(ephbl.
BryTpu kaxmon cdepsl KUAKOCTh U Ta3 pasieiieHbl MeMOpaHoi. Takum 00pa3oM B aMOpTHU3aTOpax
MOJ/IEP)KUBACTCST HEOOXOIMMOE [IaBJICHME, a KpPEHbl MAIIMHBI TOCTOSHHO KOMIIEHCHUPYIOTCH.
BnoGaBok  BCTpOeHHBIH B THUAPOCUCTEMY KpaH TO3BOJSIET PErylMpoBaTh  KOJIUYECTBO
IUPKYJIUPYIOUIeH B KOHTYpax >HMIKOCTH, a 3HAYUT, YBEJIWYMBATH WM YMEHBIIATH JOPOKHBIH
mpocBeT. B 1954 rony sTa cxema Obula BIepBbie IPUMEHEHA Ha MOJENH Bbiciiero kiacca Citroen
15-6 . A yxe B okTs16pe 1955 roma noBuuka ¢upmbl Citroen DS - Bbi3Bana Ha 42 Ilapuxckom
aBrocasione Hacrosmmii  ¢ypop. Ilo Tem Bpemenam »TO0 Obula yymo-mammHa. Ee
THIPOITHEBMAaTHYECKas TTO/IBECKA 00ecreurBaa MOCTOSHCTBO JIOPOKHOTO MPOCBETA HE3aBHCUMO OT
KOJIMYECTBA MAacCaXUPOB U Oara)ka ¥ MOTpsicarolle TUIaBHbIN X0. JTa MallliHa MOTIJIa HAaKPEHSATHCS
BIIEpE]] M Ha3ajJ, a TakKe BBIBEIIMBATh JiI0OOe Kojeco Oe3 nomkparta! VM HakoHel BOIMTENb
Citroen DS mor mo coOCTBEHHOMY YCMOTPEHHIO CTYIIEHYATO U3MEHSAThH JOPOXKHBIM MIPOCBET. ITO HE
TOJIbKO TMOBBIINIATO YCTOHYMBOCTh M AKTUBHYIO O€30MAaCHOCTh aBTOMOOWIIA Ha IIOcce (TOHMKAJICS
LEHTP TSDKECTH, YMEHbIAJCS MOTOK BO3AyXa MOJ JHHUIIEM, CO3/aIOIIUi MOABEMHYIO CUIIY), HO U
obieryano e3ay Mo Oe3I0pOXbl0, YTO BAXHO Ui H300uiyrouiei mpocenkamu @Opanuuu.
BrniocnencTBum Takasi cxema MoJBECKU MpUMeEHsIach Ha OonbpIIMHCTBE aBToMoOmel mapku Citroen
U BCE BpeMs coBeplleHCTBoBajach. Hoselimas paspaborka ¢upmbl monsecka Hydroactive III -
MoJTyunsia d3JEKTPOHHOE YIpaBlI€HUE MPU MOMOIIM AATYUKOB, KOMIIbIOTEpAa M MCIOJHUTEIbHBIX
ycTpoiictB. B pesynprare kmupenc moxenu Citroen C5 He TONBKO TONACPKHUBACTCS, HO U
aBTOMATUYECKH PETYJIHUPYETCs B 3aBUCHUMOCTH OT CKOPOCTH JBIJKEHHUS, KauecTBa JOPOKHOTO
MIOKPBITUS U CTHJIA €37bl. J{nana3on uaMeHeHui JopoxHoro npocsera gocturaet 20- 30 cm. Citroen
c/enan TUAPOITHEBMAaTHUECKYIO MOJIBECKY CBOMM KOHBKOM , IIPUMEHUB ee paHblie apyrux. OgHako
aHanoruuHyto mnonasecky Hydrolastic B cBoe Bpemsi ycTaHaBiMBaja Ha CBOM MAaJIOJUTPAXKHbIE
apromoOmnu  anrymiickass  BritishLeylandMotorCorp. , a d¢upma Lotus paspabortana
TMIPONHEBMATUKY JUIS pa3BeAbIBATEILHOIO TaHKa Scorpion . Y Hac 0OEByI0 MallMHY JI€CaHTa
(BM]I) ¢ ruaponmHEeBMAaTHYECKOM HE3aBHCHMOM TMOJBECKOW BCEX KaTKOB BBIMyCKasl ¢ 1968 roma
Bousrorpaackuii TpakTopHBIN 3aBoJ. MammHa JOKHA OblIa JIOKHUTBCSA HAa OpIOXO, YTOOBI JTydIe
npsATaTbcs Ha MECTHOCTM M TpOIIe 3arpyxarbcs B camousieT. M3yueHHeM BO3MOXKHOCTEH
NPUMEHEHHsI YHCTO IMHEBMATHYECKOW MOJBECKH B JIETKOBBIX AaBTOMOOMIISIX 3aHUMAIIUCh MHOTHE
¢bupmel. Hampumep, B 60-¢ romer Daimler- Benz( MercedesBenz 600 u Lincoln o6opymoBanu ero
CepHuilHbIe MOJENIHU. A TMEPBBHIM BHEIOPOKHHKOM, OCHAIEHHBIM ITOJBECKOH KOJEC Ha BO3IYLIHBIX
MEIIIKax , 3aMEHUBIIMX NPYKUHBL, cTall B 1992 rony RangeRover LSE . bosnbire n3bickanust B 3Toi
obnactu nipoenu B 70-e roasl Volkswagen u Audi coBmecTHo ¢ komnanueit FichtelundSachs .

3aaHAA MOABECKA aBTOMOOUIA

IMoaBecka "Jle Jluon".

3aguss noxaBecka jae J{moH m3oOpereHHas Oosee cTa JIeT Hazal, UCIOJIb3YeTcs 10 CHX IIOp.
OauH U3 HEJIOCTaTKOB 3aBUCUMOW MOJIBECKH BEOyIIMX Kojec OoJblas HEMoJApeccopHas macca,
OTPULIATENIFHO BIMAIONIAs HA TAaKWe IMOKa3aTelu, Kak KOM(POPT aBTOMOOWIIS, €ro YyCTOHYHMBOCTh U
yopaBsisieMocTb. B Tex cimyuasx, koraa mno (UHAHCOBBIM WM KOMIIOHOBOYHBIM COOOPa)KEHUSM
MH)KEHEPbl OTKa3bIBAIOTCS OT HE3aBUCUMOM MOABECKH, BhIpydaeT crapas cucrema je /luon . B Hei
KapTep TJIaBHOM mepefaud 3aKperisieTcsl Ha MOIepedrHe paMbl WM Ha Ky30B€, a IMPUBOJ KOJIeC
OCYILIECTBISICTCS TMOJyOCSMH Ha mapHupax. IIpu 3ToM Kosieca COSAMHSIOTCS M30THYTOW Oaikoif.
[lonBecka ocTtaeTcsi 3aBUCHUMOMW, OJIHAKO 3a CUET KpEIUIEHHWS MAacCCHUBHOM TIJIaBHOM mepenaun
OTAENBHO OT MOCTa HEMOAPECCOpHAasi Macca CYIIECTBEHHO yMeHblIaercsi. CIUCOK aBTOMOOHIIEH,
MCIOJIB3YIOUINX 3aJHUM BeIyIIUid MOCT Tuma Jie J{MoH , 10CTaTOYHO OOLIMPEH, U B HEM HE TOJIbKO
TaKue U3BECTHBIE Mojeln, kak Volvo 345 1975 roga u AlfaRomeo 75 1985-ro, Ho u monxemu 2000
roma: AstonMartin V8 Vantage, Honda HR-V 4x4 wu psg npyrux. CBoe Ha3BaHHME IIOJBECKa
nojayuyusa mo uMmeHu rpada Anbbepa ne Jlnona mapkuza je Banb. B 1883 romy mnosiBuioch
npennpusitue DeDion. Bouton. Trepardoux . I'pad urpan B Hem ponb (uHaHcucTta, byToH
TeXHoJIora U coopika, a Tpenapay npencTaBisia KOHCTPYKTOPCKOe OI0po B €IMHCTBEHHOM JIHIIE.
20 mapta 1893 romga Obut 3amateHTOBaH 3agHUN MocT ne JlnoH . O HEMOAPECCOPHBIX Maccax HHU

47



rpad, HI

48



BbyTon, Hu Tpenapy v NOHATHS HE UMENH K CO3JIaHUIO ATOTO y3J1a UX MOATOJIKHYJIA UHTYULIMSL.
Jeno B ToM, 4TO B MEPBBIX KOHCTPYKUMSIX TPULUKIOB U KBajgpuuukioBDeDion-Buton neurareins
3aKpersuics Ha 3aaHeil ocu. U e3na mo OyJlbDKHBIM MOCTOBBIM HAacCTOJIBKO pacTpsiciia MOTOp, YTO
JeTajld OT HEro OTBAJMBAJINCh OYKBaJIbHO HAa XOAY. Y3€J pEUIMJId OrpaguTh OT TPSACKU Tak u
MOSIBUJICSI MOCT, WJIM, KaK CErojHs ToBOpsAT, moaBecka Tuma e Juon . Crpemsch U30aBUTH
3aBUCHMBI 3aJHUH MOCT OT JIMIOHEH TSDKECTH WHKEHEpPhl IIOCTOSIHHO COBEPILIEHCTBOBAIN
KOHCTpyKuuto. Temepp Takas NHOJBECKAa MOXKET OBITh KakK 3aBHUCHUMOM, TaKk W HE3aBUCUMOM!
Hanpumep, B Mercedes R-kiiacca nnkeHepbl O0ObEIUHWIN JIOCTOMHCTBA Pa3HBIX CXEM - KOPILyC
IJIABHOM IepelauM 3aKpeluiId Ha MOJpaMHUKE, KOJeca, IIOJBELICHHbBIE Ha IIATH pblyarax, IpUBOJAAT
Kayarouiyecs: MOJIYOCH, a poOJib YNPYTruxX 3JIEMEHTOB WIrPalOT ITHEBMATUYECKUE CTOWKH -
OpUT'MHAJIbHAS KOMIWIALNA!

3aBucuMasi ojBecKa.

C caMoro 3apox/ieHUs] aBTOMOOMJIECTPOCHHSI 10 HAIIMX THEW J0XKKja 3aBUCUMasl MO/IBECKA.
Ho ona ctanoButcs nctopueil - MOCTBI, KECTKO CBSI3bIBAIOIIME KOJIECa, HBIHE HCIIOJIB3YIOT pa3Be
YTO Ha KJIACCHMYECKUX BHEAOPOXKHHKAX, Takux kak NissanPatrol, Jeep mniu YA3. Eme pexe Ha
JIETKOBBIX aBTOMOOWIISIX, HanpuMep, Ha Bonrax u kinaccuyeckux JKuryisx, Ho 3TU MallliHbl ObUIH
pa3paboTaHbl OKOJIO IMOJyBeKa Ha3aa. MHUHYChl KOHCTPYKIHMU OYEBUAHBI - IEPEMEILICHUE OJITHOTO
KoJieca MepeaeTcsl ApyroMy, CIEICTBUEM 4YEro SIBISIIOTCS PE30HAHCHBbIE KoJieOaHMsI KOJIEC B
HONEPEeYHO MI0CKOCTU (3P EKT MIMMMHU), YTO BPEIUT U KOMGOPTY, U ympaBiseMocTu. Boixon
OJIMH - HaJI0 «Pa3BA3bIBATh) MIPaBYIO U JIEBYIO CTOPOHY.

I'maponHeBMaTHYeCKasi MOABECKA.

3a/HsAs TUAPOIIHEBMATUYECKas [10/IBECKA AaHAJIOTUYHA [epeIHEN.

IToaBecka " 1000ne".

Becbma opuruHanpHasi pa3HOBUIHOCTb HE3aBUCHMBIX CXeM - mojBecka «JlroOoHe». Ppruar
IIOJIBECKH OJJHOW CTOPOHOM KPENUTCS K KOJIECY, a Ipyrasi BXOJUT B 3aIllOJIHEHHBIM MacjIOM LIAIUHIP,
KOTOpPBIN 32 HEOOBIUHYIO (popMy Hpo3Banu "mopoceHKoM". BHyTpu Hero pacrnosoxeHa MpykKuHa, B
YalKy KOTOpod u ynupaercs peryar. Keratu, Maciio He TOJIBKO CMa3bIBaeT MOAIINUIIHUKY pblyara, HO
U CIIy’)KMT aMOPTHU3aTOPHOM )KUJKOCThI0. TakuM 00pa3oM, «IIOPOCEHOK» - OTHOBPEMEHHO YNPYTruil U
aMOPTU3UPYIOUIMH 371eMeHT. HO o4eHb CIOKHYIO0 B M3TOTOBJICHUU M pEeMOHTE mojBecKy "J[ro6one"
npuMeHsau guib B 1930-xrogax mponuioro Beka Ha HEKOTOPBIX aAMEPUKAHCKHX MOJEIIX,
OpelKadett, a ot Hero o HacieACcTBY oHa nepenuia Ha Mocksuu 400.

MHoropblyakHasi HoABecKA.

B nawane 1980-x wumxenepsl ¢upmbl MercedesBenz BmecTo mapbl CABOSHHBIX CTalld
IIPUMEHSTD ISITh pa3/ielbHbIX pbluaroB. /[Ba M3 HUX yAEpKHBAIOT KOJIECO, a €Ille TPU 3a/al0T eMy
HE00X0IMMOE MOJI0KEHHUE B TOPU30HTAIBHON M BEPTUKAJIBHON IIOCKOCTAX. MHOropbluaxKHas cxema
10 CPAaBHEHUIO ¢ 0oJiee MPOCTON Ha ABOWHBIX MOINEPEUHBIX pblyarax - 01aro Jijisi KOMIOHOBKH y3JI0B
u arperatoB. Kpome Toro, urpas pazmepamu u (opMoi ppl4aroB, MO>KHO HAMHOTO TOUYHEE 33]aBaTh
TpeOyemble XapaKTepUCTUKHU OABECKU. A Oyiarogapsi Tak Ha3bIBAEMOM 3JIACTOKMHEMATHKE OJIBECKa
oOnagaer moapyiuBaroiuM 3¢dexkToM B noBoporax. Tak naenaror, Hanpumep, Popa-Dokyc u
Maszna-3. MyzapeHnas apXuTeKTypa, OOJBIIOE KOJUYECTBO PHIYaroB M IIAPHUPOB YBEIUYHBAIOT
MacCy KOHCTpYyKLUMHU. 3aiHssi MHOropsldakHas noasecka ®opxa-Pokyc oueHb KOMIAKTHa. A ee
MOJIPYIUBAIOLINI 3P PEKT - cepbe3HBbIi BKJIa] B 0€30MaCHOCTb...

AKTHBHAs1 MHOTOPBIYaKHAsI NOABECKA

paszpabotana ¢upmoit Continental. Mecto ogHOro M3 peIuaroB 3aaHel moasecku bBMB 3ansn
AIIEKTPOABUTraTENb C TATOH (KpacHas cTpenka). [lo koMaHae KOMIbIOTEpa OH HEMHOTO JOBOPAYMBAET
KoJieco, (pakTHUecKH Jenas 3aJHIO Ooch ympasiseMoil. [Ipeanonaraior, 4yTo HOBUHKA (Yepe3 mapy-
TPOHKY JIeT ee OOCIIalOT CTaBUTh HAa CEpUIHBIE aBTOMOOWIM) OYyJeT COTpyIHHYaThb C CHCTEMOMH
CTaOWIM3alMM U aKTUBHBIM pyJieM. TpyJIHO NHpPEICTaBUThb, YTO €Ile OyJeT aBTOMAaTU3MPOBAHO B
aBTOMOOUIIE...

OObIYHO TpU OLIEHKE TOJBECKM aBTOMOOWISI OOpaljaloT BHUMaHHE Ha Takue e€
NOTPeOUTENIbCKUE CBOMCTBA KaKk KOM(OPTHOCTh, YNPABISAEMOCTh U YCTOWYMBOCTH (A1 KOTO-TO
Ba)KHEE IEPBOE, /Ul KOT0-TO BTOpOE). BOJNBIIMHCTBY o€l aOCOIIOTHO BCE paBHO, KaKOro TUIA
MOJIBECKA CTOMT Ha UX aBTOMOOMJISIX, CKOJIBKO TaM pbIYaroB, U TeM 0oJjiee BCE paBHO MO KaKOH OCH
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IPOXOJUT LUEHTP KpeHa Ky3oBa. Y 3T0 - nmpaBUIbHO. DTO Y]l HHKEHEPOB - BHIOOP THIIA MOJIBECKHU,
o100p €e reOMETPUUYECKUX apaMeTPOB U TEXHUYECKUX XapaKTEPUCTUK OTAEIbHBIX €€ 3JIEMEHTOB.
ITpu pa3zpaboTke, aBTOMOOMIIb MPOXOAUT OPOMHOE KOJIMYECTBO PACUETOB, UCIBITAHUN U TECTOB.
[TosTOMy, B mpHWHIUIE, TOJABECKA CTAHJAPTHOW MAalIMHBI UMEET IMPHEMJIEMble MOTPEOUTEIHCKHIE
XapaKTepUCTUKH U YJIOBJIETBOpSET TpeOOoBaHMAM OOJbIIMHCTBA noTpedutenedl. He cekper, 4ro
KOM(OPT U YIPaBISEMOCTh SBISIOTCS CBOWCTBAMH, 3a4acTyI0 MPSIMO MPOTHUBOMOJIOXKHBIMH, M
3aBUCAT OT KECTKOCTHU IOJIBECKU (TIOCTOSIHHAsA MpoliieMa CHAIIUMU §-MU M 9-MH - XOpOILO AepKaT
JIOpOTy TIOJIBECKH - JKECTKHE KaK TaOypeTKH). YBs3aThb 3TH KadecTBa yJa€TCS TOJIBKO B CIIOXKHBIX,
aBTOMAaTHYECKH  PEryJMpyeMbIX IIOJIBECKaxX JOpOruxX aBToMoOwsei. MHorue BoAWTENH,
OPEANOYHUTAIONINE AKTUBHBIA CTWJIh BOXKICHHS IMOHMMAIOT, YTO TIOJBECKA CTaHAapTHOTO
aBTOMOOWJISI, CpEJHEro Kjacca, He MOMKET peaju30BaTh BceX uX amOuuuil. M TyT HaunmHaercs
"OoppOa" 3a ympaBisieMocTh. B Mepy CBOMX CpeIcTB W CHUJ KaXIbli UAET cBouM myTéM. B
NepByl0 ouepeab OOJBIIMHCTBO HAYMHAET C aMOPTHU3AaTOPOB, IOJaras CTAHAAPTHBIE H3AEIHs
BUHOBHHKAMH BCEX CBOMX O€l, 3aMEHsAs WX, HampuMep, Ta30BbIMH. KTO-TO yCTaHaBIHMBaeT
JIOTIOJTHUTENIbHBIE WM Oosee XKECTKHE CTAaOMIM3aTOpPhl IONEPEYHOM YCTOWYMBOCTH, PACTSKKU
nepenHux croek. HekoTropble MEHSIOT pEe3WHOBBIE BTYJIKU U CaillieHT-OJ0KH B MOJABECKE Ha OoJiee
*EcTKHE (B MPOCTOHAPO/IBE - CIIOPTUBHBIE). EcTecTBeHHO, HEe 3a0bIBast O MPYKUHAX, UX MOAOUPAIOT,
noapesaroT U T.4. Bc€ 310 npuHOCUT cBOM IUIOABL. B KaKOM KOHKpETHOM citydae cBou. KoHedHO
3TO Bc€ paboTaeT, C ITUM TPYAHO copuTh. HO BOT coueTaHue TeX WM UHBIX 3JIEMEHTOB HPUBOJIUT
uHorja K "daranbHbeIM" pe3ynbTaTam.

[Ipu BcéM »TOM MHOTHE J0 KOHIIA HE TMOHMMAIOT "4TO TBOPAT"'. MHOrHME aBTOMOOWJIUCTBHI CTaBST
npoctaBku Ha nepeanue (yousas IIIPYCel) m Ha 3agHMe CTOWKM, BCIEIACTBHE 4YEro OBIBAaeT
HEBO3MOKHO BBICTaBUTh YTJIbl YCTAHOBKH KoJjiec (OCOOGHHO TpOJOJbHBIN HakioH - Caster).
Hanpumep, HEe Bce 3HAIOT, YTO MOKHO TOHHU3UTH aBTOMOOWIb, W TMPAKTHYECKH HE MOTEPSTh
SHEPro€MKOCTh MOABECKH, IIPU MPUEMIIEMON €€ HKECTKOCTU. 3/1eCh HaM MOTYT MOMOYb MPYKUHBI C
MIPOTPECCUBHON XapaKTEPUCTUKON (pa3HbIM IIAaroM BUTKOB). llpu 3TOM BaXXHO NHOMHHUTH 4YTO
HAaWBAKHEUIIUM TapaMETPOM IIPH BBIOOpE NPYKUH SIBJISETCS COUYETAHWE YIJIOBBIX >KECTKOCTEH
nepenHedl M 3aJHel MOABECOK. BONBINMHCTBO CTaHMAPTHBIX MAIIWH, C IENbI0 0e30MacHOCTH,
HAaCTPOEGHbl HAa  HEJOCTAaTOYHYHK)  YIpaBlIsIeMOCTh. MpaeanibHON  cuMTaeTcs  HEUTpaibHas
YIPaBIsIEMOCTh, HO €€ HEJOCTATOK 3aKJII0YAaeTCsl B TOM, YTO MalllMHa WYIas Ha MpeJesie CUEMHbIX
CBOWCTB MOKPBIIIEK MOXKET MPEMOJHECTH JAaXKEe ONMBITHOMY BOJAUTEIIO HENPUATHBIN CIOPIPHU3 B BUIE
HEOXKMJIAHHOTO CpbIBAa TMEPEAHMX WM 3aJHUX Kojéc. JpyrumMu clioBaMH OTCYTCTBYET
OJHO3HAYHOCTh B YIIPABIISIEMOCTH.

Tema4: «Oco0eHHOCTH KOHCTPYKIMH COBPEMEHHBIX IOABECOK)

IIpakTuyeckoe 3ansaTue Ne 9
«BplInoJiHeHHE 32IaHUI 10 U3YYEHUI0 KOHCTPYKIUM MHOTOPbIYAXKHON 3aJHel MOJABEeCKH.)

Heab 3ansaTHA: «BhINOMHEHNE 3aIaHUI IO U3YYECHUIO KOHCTPYKIIMA MHOTOPBIYKHOM 3aTHEH
MO/IBECKU. »

O0ecrieuenne 3aHATHS: TJIaKaThl, KapTOrpaMMBl, TaOJIUIIBI, JICACTBYIOLLIEE
TEXHOJIOTHYECKOE 000pyI0BaHHE.

MHoropblyaxHasi HOABECKa

[lepBbIM cepuilHbIM aBTOMOOMJIEM, Ha KOTOPOM YCTAaHOBHWJIM IOJIBECKY HOBOI'O THMa, Obul Jaguar
E-type 1961 roma Beimycka. Co BpeMEHEM €€ C YCIEXOM CTajld NPUMEHATh U Ha IEpeIHEd Ocu
aBTOMOOMJIeH, KaK, HAapUMep, Ha HEKOTOPBIX Moaeisix Audi. IlpumeHeHrne MHOTOPBIYaKHOU TOBECKH
OpUaeT aBTOMOOWIIO M3YMHUTENbHYIO IUIABHOCTb JBH)KEHHUS, IPEBOCXOAHYIO YIIPABIsSEMOCTh H
CHOCOOCTBYET CHHKEHUIO LIyMa.
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B naHHOM KOHCTPYKLIMU KPEMJIEHUE CTYIIHI KOJIEC OCYLIECTBISETCS TP IIOMOIIY YETBIPEX
pBIYAroB, 4TO MO3BOJISET PErYIMPOBKY B IPOJOJIBHOM U ONEpEeUHON mockocTax. KoncTpykuus
MHOTOPBIYaXKHOM IIOJBECKHM COCTOMUT U3 CIEAYIOIIMX Y3JI0B U JeTallel:

. MIPOJIONBHBIC PHIYATH;
. MOTIEpEYHbIE PbIUar;
. MOIPaMHUK;

. OI10pa CTYMHIIbI;

. aMOpPTU3aTOPHI;

. MIPYKUHBI.
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OCHOBHBIM HECYIIMM 3JIEMEHTOM TIOJBECKH BBICTYNAET TOJIPAMHUK, K HEMY (UKCHPYIOTCS
MOTIEPEYHBIE pPhIUark, COEIWHEHHBIE C OMOPOH CTYMHHIIBI, YTO B CBOIO OYepeah OOECleunBaeT ee
MIOTIEPEYHOE TIOJIOXKEHUE. MHo2opbluadicHas 3a0HAs NO0BECKd, KOMOPYlo YCMAHAGIUBAIOM HA
COBDEMEHHBIX ABMOMOOUIISX, COCMOUM U3 MpeX Ul NAMU NONEPEYHbIX PblYaco8.
Kax pabomaem muocopwiuasicnasn 3a0ussa nodsecka?

CrangapTHas KOMIUIEKTAIHSI BKIFOYAET B ce0sl BEpXHUM, EpeIHUI HIDKHUN U 33 HUN HIKHUN
peruaru. [lepenauy nepeqHux MonepeyHbIX YCHINM OCYIIECTBIISET BEPXHUHN phIUar, OH e CIIYKHUT JIJIst
COEIMHEHUS KOJIECHOM OMOpHI C MoApaMHUKOM. Ha 3aiHMI1 HYSKHUM phlYyar NpUXOAUTCS 3HaYUTEIbHAS
4acTh Beca Ky30Ba aBTOMOOWJIS, TIEpeAAroIIascs Yepe3 NpyKuHy.
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[IpoonbHBINM pbIYar ynepKUBAET KOJIECA B HAIPABICHUM IIPOJOJIBHON OCH, KpPEIUICHUE K KY30BY
OCYILECTBIISIECTCA MPU MOMOIIM ONOphl. IIpOTHBONONOKHBIN Kpail pblyara COEIUHSAETCS C OIMOpPOu
ctynuubl. Ha 3TOM anemeHTte pacnosararorcst NOJIIMITHUKY U KPENexXH Koyiec. AMOpPTU3AaTOpPbI U
MPYUHBI B OOJIBIIMHCTBE CIIy4YaeB YCTaHABIMBAIOTCS pa3JIeibHO.

MHoropblya)xxHasi IOJJBECKa yCTaHABJIMBAETCSl HA aBTOMOOMJIM C 3a/iHe- U INepeHENPUBOTHON
KOMITOHOBKOM. meer Ooree CIoKHOE YCTPOMCTBO, TMOITOMY HCIIOJB3YETCS Ha aBTOMOOHMIISIX
JIOPOroro kiacca. BriepBble MHOropbhIYaskHasi 1MojiBecka Obuia yctaHoBieHa Ha "Sryap E-Type" B
Hayasne 60-x rogoB. Co BpeMeHEM OHAa MOJACPHHU3UPOBAIACH W CEHYacC aKTHBHO HCIIOIB3YETCS Ha
ABTOMOOMIISIX

«Mepcenec», «bMB», «Aynn» m MHOTHX Apyrux. YCTpOMCTBO B WeM 0COOEHHOCTH aHHOMN
KOHCTpyKUMU? MHoOroppeluaxkHasi IOJBECKa IMPEANOJaraeT Hajlu4due CJIEAYIOUIMX 3JIEMEHTOB!
[Tonpamuuka. [lonepedyHsIx M IPOAOIBHBIX phlyaroB. OMopel CTyMHIbl. AMOPTU3aTOPOB U MPYKUH.
Kak 3710 Bce 3akpemieHo? KpemieHue CTyNnuIbl K KOJIECY OCYIIECTBISETCS MOCPEACTBOM YETBIPEX
pBIYaroB. OTO TMO3BOJSET KOJecy aBTOMOOWIS OECHpemnsITCTBEHHO [BUTAaThCsl B TIONEPEYHON U
IIPOJOJIBHON IIOCKOCTH. Hecymum 31€eMEHTOM B KOHCTPYKLUMH JAHHOM TIOJBECKH SIBIISETCS
nonpamMHUK. K HeMy KpemnuTcsi MomepevHbIil pblyar yepe3 CrelualibHble BTYJIKH C METAJUTMYECKUM
ocHOBaHMeM. Jlnsi CHIDKeHHs BUOpalMii, B HHMX HCHOJIb3yeTcs pe3uHa. llomepeunsle prryaru
COCNIMHAIOTCA C Omopoi cTymuibl. Tak OCyIIeCTBISETCS MpaBWIIbHOE TIOJIOXKEHHE KOJec B
MIOTIEPEYHOM IUIOCKOCTH. 3a4acTyl0 MHOTOpbIYaXKHas HE3aBUCHMAasl 3a[HsAs IOJIBECKA BKJIOYACT B
cebst Tpu momnepevHsIx pbryara:; Hwkuwmii 3aguuii. [lepennnii. Bepxuuii. [locnennnii ocymecTBisieT
nepenady yCHIUi U COeIMHSAET MOAPAMHUK C KOPILyCOM OmNOphl Koneca. HukHMI nepeHui pbryar
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IIOJIBECKM OTBEYAET 3a CXOXACHHE. 3aJHUHI 3JIEMEHT BOCIPUHMMAET yCUJIUS, KOTOPbIE NEPENAIOTCS
OT Ky30Ba TIpu JBWKEHMM aBTOMOOWIs. BeneHue kojeca B OPOAOIBHOM  IOJIOKEHUU
ocylIecTBisieTcs: Oiarogaps npoaobHOMY pbryary. OH KpemnmuTcsl K Ky30BY MAallUHbBI MPU TOMOLIH
onopsl. C Ipyroil CTOPOHBI 3JIEMEHT COEIMHSAETCS CO CTynulel. B nerkoBom aBromoOusie uMmeercs
YeThIPE MPOJOJIBHBIX pblYara — [0 OJHOMY Ha Ka)kJ10€ KOJIECO.

Cama CTyIIM4YHasd OI1opa sABJICT co00lf OCHOBaHHE JJIA KOJ€Ca M IOAIIMITHHKA.

[Tocnenuuii kpenures npu nomouy 6onta. Keratu, eciau He COOIIOCTH €r0 MOMEHT 3aTsKKU, MOXKHO
BBIBECTH U3 CTPOS MOAIIMNHUK. [Ipu nmpousBeeHNH peMOHTA, CIeIyeT OCTaBUTh HEOOIbIION THOPT
B crynuue. MHavye y Bac pacchlieTcsl NOJIIMIHUK. Takke MHOrOpblYaXKHasi MepeHsisl MOJBEcKa
MMEET B CBOCH KOHCTPYKIIMH BUHTOBYIO MPY>KUHY. OHA OnMpaeTcss Ha HIKHUN 3aIHUM NOTEepeYHbIi
pblYar ¥ BOCHPHUHUMAET OT Hero ycwiusa. OTAeNbHO OT HPY)KHUHBI pa3MellaeTcs aMopTH3aTop.
OObIYHO OH coeauHsieTcs ¢ onopoit ctynuubl. Ctabminzarop MHoropeluaxHas 3aHss MOJBECKA, B
OTJMYUE OT TMOJYy3aBUCUMON Oanku, MMEeT B CBOEM KOHCTPYKLHH CTAOMIM3aTOp MOINEpEeYHOH
yctoiunBocTd. CaMo Ha3BaHUE TOBOPUT 3a IpelHa3HaYeHHe 3JeMeHTa. [laHHasl neTanb CHUXKaeT
KpPEHbI NPU NPOXOKICHUU MOBOPOTOB HAa CKOPOCTU. Takxke Ha ATOT MapaMeTp BIHUSET >KeCTKOCThb
aMOpTH3aTOpPOB U NpyxuH. Hannume crabunmzaropa 3HAYMTEIBHO CHH)KAET PUCK 3aHOCA IpU
NPOXOXKJEHUH TIOBOPOTA, TaK Kak oOecrnedyrBaeT OecHpepbIBHBbII KOHTAKT KOJIEC C JTOPOKHBIM
MOKPBITUEM. DJIEMEHT SIBJISIET COOOM HEKYH METAJUIMYECKYIO HITaHTy. BBITISAUT OH Tak, Kak Ha
¢doro Hwke.CTaOwinzatop MONMEPEYHONH YCTOMUMBOCTU yCTAHABIMBAaETCS Ha IMOApPaMHHKE
MHOTOPBIYXHOW MOABECKU U KPEMUTCS MpPH MOMOILM PE3NHOBBIX omnop. biarogaps tdram mrasnra
CBSI3bIBAETCS C OMOPOH cTynuibl. Kakue nMeeT MHOTOpbIua)kHasi OBECKa IIFOCHl 1 MUHYChI?
[IpenmymiectBa ABTOMOOWIM C HCIOJIB30BAHMEM JAHHOM TOJBECKH SIBISIOTCS Ha TOPSIOK
KoM(popTHee. B KOHCTPYKLMH HCIONB3yeTCd HECKOJIbKO pbluyaroB. Bce oHM Kkpemsrcs Ha
NoJipaMHUKaxX yepe3 cailieHTOnoku. binarogaps aToMy, MpU NPOXOKAECHUH SIMBI TIOJIBECKA OTIUYHO
criaThiBaeT Bce HepoBHOCTU. KcraTu, paboTaer pblyar TOJIBKO TOr0O Kojeca, KOTOpOoe MOMajo B sMY.
Ecnu xe aro Ganka, Bce ycwius OyayT mepelnaBaThbCs Ha COCEAHIO cTynuiy. B mammnue, rae
UCIOJIb30BaHA MHOTOpBIYa)KHAs IMOJIBECKA, HE YYBCTBYETCS M3JUIIHUX IIyMOB M BUOpanuii npu
MIPOXOXKJACHUH HEPOBHOCTEH fmoporu. Taxke NaHHBIM aBTOMOOMITL Oojiee Oe3omacHbiid. OObSICHIETCS
3TO MCIIOJIb30BaHUEM CTa0MIIM3aTopa nonepevyHoi ycroitunBoctu. [To cBoeMy Becy pbluaru HaMHOTO
Jerde, yeM Oaiika. DTO CHIDKAET CHAPSHKESHHYIO IMOAPECCOPHYIO Maccy aBTOMOOMIIsL. Takum oOpazom,
MHOTOpbIlYaXHast noasecka — 310: Komdopt. OTCyTCTBHE CUIBHBIX YAApOB Ha Ky30B. Y BEIMUYEHHOE
CLEIUIEHUE KOJIEC ¢ AOPOrod. Bo3MOKHOCTE NONEPEYHON U NMPOAOIBHON peryaupoBku. HemocraTtku
Ecnu nmopgHuMaeTcs BOmpoc O TOM, YTO Jyyllle - Oajika WJIM MHOTOpbIYa)XKHas IOJIBECKA, - CTOUT
paccMoTpeTh MUHYCHI nocienHed. Camblii 00bIION HEJOCTaTOK — 3TO CJIOKHOCTh KOHCTPYKIIMH.
Ortcrozia 1oporoBu3Ha 00CTyKMBaHUS U HEACILIEeBast LieHa CaMOro aBTOMOOMIISL.

CTorMOCTh MHOTOpBIYAXXHOW MOJABECKH B 2-3 pa3a BbllIe, YeM OOBIYHON MOJY3aBUCUMOW OaliKH.
Cnenyromee — pecypc. Tak Kak B KOHCTPYKIIMHM MCIOJb3ye€TCSs MHOTO IIapHUPOB, PBIYArOB U
CTalJIEHTOJIOKOB, BCE OHM pPAHO WIM NO3AHO BBIXOAAT U3 cTposs. Cpok cioyxObl neranen
MHOTOpbIYaXHON moaBecku cocraBiasier 100 Thicsu kuiomeTpoB. YUTo Kacaercs Oanku, OHa
IpakTHUecku BeuyHas. KOHCTpyKIMS Ha MOPSIOK HaAeKHee M He TpeOyeT JOpOrocTOsIIero
oOcnyxuBaHusl. MakcuMyM 4TO TpeOyeTcs 3aMEHHTb — 3TO aMopTU3aTopbl. OHU «XOASAT» IO
HaIIUM JIOpOTraM OKOJIO

80 ThICAY KUIOMETPOB. MHOTOpPBIYa)KHOW TOJBECKE TPH €3/1€ MO HEPOBHOCTSIM TpelyeTcs
Oonbiiee BHUMaHWe. Eciy mammHa Hadana M3/aBaTh CTYKH B IMEpeJHENd WM 3aJHEH 4acTh, CTOUT
OCMOTpPETh COCTOSHUE PBhIYAroB W craiieHTOs0koB. I[lpu Hamuumm mr0()TOB M CBOOOJHOTO XO0la WX
cieayeT 3aMeHUTh. CTOMMOCTh HOBBIX phluaroB Ha «Mepcegec» B 124-m ky3oBe cocrtaBiser 120
JIOJUIapOB Ha O/IHO Kojieco. HecMoTpst Ha GOJIBIIONH BO3pACT M HU3KYIO CTOMMOCTh aBTOMOOWIIS, 3aIT4acTh
JUIsL HETO He cTaju jemieBie. To ke camoe Kacaercsa W JAPYTUX MalIMH, Ha KOTOPBIX HCIOIB3YEeTCs
JaHHBIN THN nojBecku. [Ipu 3amene caltieHTONOKOB HYXEH MOJBEMHUK WIIM CMOTpoBas sima. OOBIYHO
TakMe MAaIlUHbl PEMOHTHUPYIOTCS B CEPBHUCHBIX LIEHTpaX. A 3TO JOMOJHUTENbHBIE PacXolbl. MOXHO JH
BBISIBUTEH TIpoOiemMy camomy? Eciu mpu JBMKCHHH aBTOMOOWIISI BBl 3aMETWIJIM XapaKTepPHBIC CTYKH,
BO3MOXXHO, TpeOyeTcsi peMOHT MOABECKU. YTOOBI BBISICHUTh TOUHYIO NMPUYHMHY, HYy’)KHa CMOTpPOBas siMa
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WM 3crakazna. Ecnm 370 nepenHsas MOABECKA, OCMATPUBAEM COCTOSHHUE IIApHUPA PaBHBIX YIJIOBBIX
ckopocrerd. Ha Hem umeercs npuibHHK. Ecinu OH TpecHyll, HyXHa cpodHas 3aMmeHa. MHade Bcd rpssh
nonazeT BHYTpb U npuzercs nokynatbh HoBblM IIIPYC B cOope. IlpoBepbTe modT B pyJeBbIX TArax.
Ocmotpure amopTtu3aTopsl. Eciiv Ha HUX MMEIOTCSI IOTEKH, CKOpPEE BCEro, 3BYK HJIET UMEHHO OT HUX.
OTO 3HAYMT, YTO KJIAllaH BHYTPU aMOPTHU3aTOpa NPOOUT U IITOK JBUTAETCS MPOU3BOIbHO. CallIeHTOI0KH
pBIYAroB U cTabuiIM3aTOpa MONePEeYHON YCTOMYMBOCTU TOXKE HE IOJKHBI UMETh JII0GTOB. OCcMOTp 3aaHel
IIOJIBECKH CJIEyE€T Ha4aTh C aMOPTU3aTOpoB. Jlajiee MpoBepsseM pe3UMHOBBIE YIUIOTHUTENIH U TATH. YacTto
AIIEMEHTHI MOBPEKIAIOTCS B pailoHE CONMPHUKOCHOBEHUS C BBIXJIONHOW TpyOOH. Y eauTe 3TOMy MECTy
ocoboe BHMMaHue. Eciu rimymmrens ObeT O Ky30B, €CTh XapaKTepHbIE CIIEAbl YAapOB, CTOUT 3aMEHUTh
ero monymky. B OonbmuHCcTBE cCitydaem mnpobiema wucue3aeT. OCMOTPEB COCTOSIHHME TIOJIBECKH,
MOJBEAUTE WTOT, KaKU€ 3JEMEHThl BBIIUIM U3 CTPos U TpeOyroT 3ameHsl. [Ipu oTCyTCTBUHM OmbITa
pPEKOMEHIyeTCsl OOpaTUThCs B cepBUC. 3aKiroueHue Mtak, Mbl BBIICHWIA OCOOEHHOCTH MHOTOPBIYa)KHOMN
noasecku. Kak BHIuTE, OHa MMEET MHOXECTBO HeloCTaTkoB. Ho riaBHOE €€ MpeuMylIecTBO — 3TO
koMdopT. To, KaKk eeT 3TOT aBTOMOOWIIb, HE CPABHUTH HU C 4yeM. Taike oH Oosiee MaHeBpeHHBIN. Ecin
CTOMT BBIOOp - OaJIKa WIM MHOTOPBIYAXKKA, - CTOUT OTTAJIKUBAThCS OT OO/KETA.

TemaS: «Oco0eHHOCTH KOHCTPYKIUI PYyJIeBOr0 YIIPABJIEHU D)

IIpakTH4eckoe 3ansaTHe Ne 10
«BbInostHeHNe 3aJaHMI 110 N3YYEHHI0 KOHCTPYKIMHU PY/1€BOr0 yNpaBJeHHUs C
3JIEKTPOYCHJIMTEIeM, AKTUBHBIM yIIPaBJeHHEM 3a/IHel 0CbI0, ¢ MOAPYJIUBaIONIeH 3aHel
0CbI0»

eab 3aHATHA: «BBIIOJIHEHNE 3aJaHUI 110 U3YYEHUIO KOHCTPYKIIUU pyaeBoro
YIPABIEHUS C dJIEKTPOYCHIINTENIEM, aKTUBHBIM YIIPABJIEHUEM 33aJHEN OCBIO, C
MOAPYJIMBAIOIIEH 38 THEU OCHIO»

O0ecneyeHue 3aHATHSA: TUIAKATHI, KAPTOTPAMMBbI, TaOJIUIIbI, IEHCTBYIOIIEE TEXHOJIOTHUECKOE
00opynoBaHueE.

I'mtaBHBIM NPEUMYILECTBOM DJIEKTPUYECKOIO IPUBOAA PYJIEBOIO YIPABICHHUS OTHOCUTEIIBHO
TUAPOYCWINTENS SBIISIETCSI OTCYTCTBHE TMAPABIMKHM, a4 3HAYUT HAcOCa T'MAPOLMWIMHJPA, IUIAHTOB.
OTO MO3BOJIIET YMEHBIIUTh MAacCy YCHJIUTENS PYJIEBOrO YHpaBiICHUS U OObEM 3aHHMaeMbIil
YIIPaBJICHUEM B ITOAKAIIOTHOM IPOCTPAHCTBE.

W3BecTHO, 4TO psia PaKTOPOB MPUBOAUT K YBOLY aBTOMOOMIIS OT NPSAMOJIMHEHHOTO JBM)KEHUS,
HaIpUMep pa3Hoe JaBJICHHUE BO3/lyXa B IIMHAX, pa3Has CTENEeHb U3HOCA MIPOTEKTOpa, OOKOBOM BeTep,
IIONIEPEYHBIN YKIIOH JOpOrd. lIpuMeHeHue 371€KTPOMEXaHUUECKOr0 YCHIIMTENS TO3BOJISIET aKTHUBHO
MOJJIEPKUBATh BO3BpAT YIPAaBISEMBIX KOJIEC B CpeAHEE MOJIOKeHHEe. JTa (DyHKUHUS Ha3bIBaeTcs
«AKTUBHOM CaMOYCTaHOBKOW» KoJiec. binarogaps ee NeMCTBUIO BOAUTEID JIyYIlle YyBCTBYET CPEIHEE
MI0JIO’KEHUE PYJIEBOTO YIPABIEHUS, OHA OOJIETYaeT TAaK)Ke BOXKIEHHE aBTOMOOWIIS 1O MPSIMOW mpu
BO3JICUCTBUU HA HETO PA3JIMYHbBIX BHEIIHUX CHUIL.

Ecnu nmpu nBrkeHUH 1O NpsMOil Ha aBTOMOOMIIb JEHCTBYeT OOKOBOI BETEp WM MONEPEYHOE
YCWIHE, BBI3BIBAEMOEC YKIOHOM JIOPOXKHOIO IIOJIOTHA, YCWIMTENIb CO3JACT IOCTOSHHBIN
MOJICP/KUBAIOIMI MOMEHT, KOTOPBIH OCBOOOXJAeT BOJUTENS] OT HEOOXOAMMOCTH CO37aBaTh
pEaKTUBHBIC YCUIIUS HA PYJIEBOM KOJIECE.

OO1iee pacnoio’KEHUE arperaToB PYJIEBOrO YIPABIEHUS C AJIEKTPOYCHIIMTEIEM Ha IMpUMepe
aBTomoOmiist OpelCorsa nokazaHo Ha pUCYHKE:
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Puc. OGuiee pacnosnoxeHne arperatoB pyjieBOro yrnpaBieHUs C 3JIEKTPOYCHINTEIEM:

1 — snekTpoycuInTeNb; 2 — KapJaHHBII Baj PyJIEBOrO YIpaBJieHUs; 3 — peilka mpuBoaa
PYJIEBOTO YIIpaBJICHUS

DNEeKTPOYyCUIIUTEIh MOXKET HPUBOAUTH Bajl PYJIEBOTO YIPABJICHHS HA PYJIEBOM KOJIOHKE,
MIECTEPHIO TPUBOJIA PEMKHU WIIM HETTOCPEJICTBEHHO CaMy PEMKY.

Puc. DnekTpoycunurens pyneBoro yipasieHus Ha npumepe aBTomoomist OpelCorsa: 1 —
AJIEKTPOJIBUTATENh; 2 — YEPBSK; 3 — yepBAYHOE KOjeco; 4 — ckop3smas Mmydra; 5

— TOTEHIMOMETpP; 6 — KOXKYX; 7 — PyJeBOU Bal; 8 — pa3beM JaT4MKa MOMEHTa Ha PyJIeBOM Baiy ; 9
— pa3beM IMUTaHUS JICKTPOIBUTATEIIS

Pa3pe3 anexkTpoycuinuTens pyJaeBoro yIpasieHHs ¢ IPUBOJOM PYJIEBOrO YNpPaBIICHUS HA PYJIEBOil
KOJIOHKE [TOKa3aH Ha PUCYHKE:
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Puc. Pazpes JIEKTPOYCUITUTEIS pyJeBoro ynpasineHus: |
— Tpex(a3Hblii CHHXPOHHBIN AJIEKTPOJIBUraTellb; 2 — IKOpb; 3 — 00MOTKa cTaropa; 4

— JaTYMK MOJIOKEHUS SIKOPsl; 5 — 4epBsUHOE Kosleco; 6 — pyJIeBOM Ball; 7 — yepBsK

DJNEKTPOYyCUIIUTENIb YEPE3 UYEPBAYHYIO IEpeAady CBsi3aH C BajOM pYJEBOro yIpasieHusd. B
3aBUCUMOCTH OT HOJIIPHOCTH HANPSKEHHUsT MHUTAHUS JIEKTPOABUIATENb BPALIACTCS B Ty WIM HHYIO
CTOpPOHY, IIOMOTasi BOJUTEIO MOBOpayMBaTh Kosieca. KpyTsAliuil MOMEHT BEIMYMHOM CHIIBI TOKA,
onpezenseMoil 6JI0KOM YIpaBJIeHUs JEHCTBYIOIIMM COIJIACHO 3aJI0KEHHOW B HEro Mporpamme U
CUTHAJIaM, IIOCTYNAOIUM OT COOTBETCTBYIOIUX JATUYUKOB.

Ban snexktponasurartens, npu mojade Ha JIBUraTeiab HANpPsDKEHWS MOMOTaeT IOBOPAavYMBaTh Bajl
IIPUBOJA PYJEBOIO KOJIECA YEPE3UEPBAK U UYEPBAYHOE Kojeco. [lns moaaep:kaHus IMOCTOSHHOU
0o0paTHON CBSI3U C JOPOrod BXOAHOM M BBIXOJHOM Bajbl AJIEKTPOYCHUIIUTENS COEAMHEHBI JIPYr C
JIpYrom uyepe3 TOpCUOH. IIpriioxkenue ycunus K pyJaeBoMy YIPABICHHUIO KaK CO CTOPOHBI BOJAUTES,
TaKk U CO CTOPOHBI JIOPOTH NMPUBOIUT K 3aKPYUYMBAHUIO TOPCHOHA 0 3-X I'PaayCoB M W3MEHEHUIO
B3aMMHON OPUEHTALIMHA BXOJHOTO M BBIXOJHOTO BajJOB. JTO CIIYXKHUT CUTHAJIOM JJIs BKJIIOUEHUS B
paboTy nanekTpoycunutens. B 3aBucumMocTH OT yriia MOBOpPOTa PYJEBOro Kojeca U CKOPOCTU
aBTOMOOWJISL DJIEKTPOJABMIraTelb IOJAKPYYMBACT BBIXOJHOW Bajl, CHIWKas ycuiue. PaGoraer
AIIEKTPOJIBUraTellb U MPU 0OpaTHOM X0/ie, OH TIOMOTaeT BO3BpaIlaTh KOJeca aBTOMOOWIISI U PyJIEBOE
KOJIECO B IIEPBOHAYAIBHOE IOJOKEHHE. TOPCHOH IIpU IOBOPOTax BCETJa OCTACTCS HEMHOI'O
CKpPYUYEHHBIM, TapaHTHUPYs TEM CaMbIM Ha pyJe TO yCUJIHe, KOTOPOe HEOOXOIUMO BOAUTEIIO, YTOOBI
4yBCTBOBATb JOPOTY.

OnuH U3 1aTYMKOB HAaXOJIWUTCS HAa TOPCHUOHE, COCAUHSIONIEM II0JOBUHKH Pa3pe3aHHOrO PYJIEBOIO
Baja, M CIEJUT 3a €ro 3akpyunBaHueM. C pocTOM yCHUIIUS Ha PyJi€ CUIbHEE 3aKpPYYMBAETCS TOPCHOH
— OONBUIMI TOK WAET Ha AJIEKTPOMOTOP YCHJIMTENS, YTO COOTBETCTBEHHO YBEIWYHMBAET MOMOIIb
BOJUTEIIIO.

Bropoit natunk cneaut 3a CKOpoCcThi0 aBToMOOWIs. YeMm oHa MeHblie, TeM 3¢ (eKTUBHEE TOMOIIb B
MIOBOPOTE PYJIEBOTO YIpaBJIeHUs U Hao0OpOT, a mocie 75 KM/4 yCHIUTENb BOOOIE BBIKIIOUACTCS
qTOoOBl HE CcO37aBaThb JONMOJHUTEIBHOTO  CONPOTHUBIIEHUS, PEAYKTOp U  3JIEKTPOMOTOP
pa3beIUHAOTCS.

Tperuil 1aT4MK KOHTPOJIUPYET YACTOTY BpAIICHMs KOJIEHYATOrO Bajia ABUTATENsl M CIEAUT, YTOOBI
yCUJIUTENh paboTal TOJBKO OJHOBPEMEHHO C HHMM. OTO JelaeTcss B LENAX SKOHOMHHU
ANIEKTPOIHEPTHH, IIOTOMY UTO JIEKTPOYCHIIUTETh MOXET NoTpeOsiTh 10 105 A.

IIpoussogurens aBTOMOOMIIEH Aynu IIpeAJIararoT cucreMy
PEEYHOT03JIEKTPOYCHIINTENS € ABYMS HIECTEPHIMMU.

e E—— 1 T Ty ——i>

Puc. Cxema peevHoro BIIEKTPOYCUITATEIA c JBYMSI mIeCTepHAMU: | — JaTYnK
MOMEHTa Ha pyJeBOM Kojiece; 2 — DSIEKTPOHHBIM ONOK ympaBieHHs; 3 — BJIEKTPOJBHUraTelb
YCUIIUTENS, 4 — IMIeCTepHsl YCUIIUTENS; 5 — peiika; 6 — JaT4uK yriia moBOpOTa PyJIeBOro kKojueca; 7 —
TOPCHOH BaJla PyJIEBOTO yIPaBIEHUS; 8 — IECTEPHS PYJIEBOr0 MeXaHNU3Ma
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Yeunurenb IEUCTBYET Ha PEUMKy pPyJIEBOr0 MEXaHU3Ma udepe3 MIECTEPHIO 3, KOTopas yCTaHOBJICHA
napajuieJIbHO C OCHOBHOM 1iecTepHel pysieBoro mexanusma 2. lllectepus ycunurens 3 npuBoauTcs
oT anektpoasurarena 4. [lepegaBaemblil Ha MIECTEPHIO 2 PYJIEBOTO MEXaHU3Ma KPYTSIIMA MOMEHT
u3MepsieTcsl JaT4uKkoM MoMmeHTa 1. Benmunuuna pa3BUBaeMOro ycWJIMTENEM KPYTSIIEr0 MOMEHTa
YCTaHABIIMBAETCS 3JIEKTPOHHBIM OJIOKOM YIIpaBJi€HHUS 5 B 3aBHCHUMOCTH OT MOMEHTa Ha PYyJIEBOM
KoJiece, CKOPOCTH aBTOMOOWIISI, yTIiia MMOBOPOTA KOJIEC, CKOPOCTH IMMOBOPOTA PYJIEBOTO Bajia M IPYTHX
BBOJIUMBIX B HETO JaHHBIX.

DJeKTpOoABUTATENb U PEAYKTOP pa3MelIeHbl B 00IIeM anroMUHHEBOM Kopmyce 2. Ha koHnie Bana
JIBUTATENs HApe3aH YepBsK 3.

Puc. UYepssiunas nepeaada IIPUBOJAA LIECTEPHHU yewurens: 1 —
AIIEKTPOJIBUraTellb; 2 — KOPIyC; 3 — uepBsik; 4 — Baji npuBoja; 5 — neMidep

YepsiuHas mepenava CIIy>KUT AJIs MPUBOJA LIECTEPHU ycuiuTens. Mexay 4epBsUHbIM KOJIECOM U
IIECTEpPHEHN YyCTaHOBIECH AeMIiep 5, KOTOPbIM UCKII0UaeT pe3Koe HapacTaHWe YCWINS Ha peike mpu
BKJITOUeHNH ycunutens. [lonoxenue (yrosi moBopora) poTropa 3JIE€KTPOJBUraTeNss ONpeAessieTcs C
MIOMOIIbIO JJaTYMKa MOBOPOTA

6. DTOT JAaTYMK PacMOJIOKEH MO BO3BPATHBIM U CKOJIB3SIIUM KOJIbIIAMU MOAYIIKH O€30MacHOCTH.
OH ycTaHOBIEH Ha pYJEBOM KOJOHKE MEXAy TMOAPYJIEBBIMU IEPEKII0YaTeNsIMU U PYJIEBbIM
KoJiecoM. JlaTunK reHepupyeT CUrHall, COOTBETCTBYIOLIMH YTIIy IOBOPOTA PyJIEBOrO KoJjeca.

OCHOBHBIMH J€TaNIIMU JTaTYMKa yIiia TOBOPOTAa PYJIEBOr0 KoJyieca SBIAIOTCS KOAUPYIOIIUN TUCK C
JIBYMS KOJBIIAMH U (DOTOIIEKTPUUECKUE TAPhI, KaXkIas U3 KOTOPHIX COJCPKUT MCTOYHUK CBETA U
dotornement. Ha xoaupyromeM AucKe MpeIyCMOTPEHbI J1Ba KOJIbLA: BHEIIHEE KOJbIO | ¢ MecThio
(OTORIIEKTPUIECKUMH TIapaMH, KOTOPOE CIYXKHUT AJIs ONpeleicHus aOCONIOTHBIX 3HAYCHHH YTIia
MOBOPOTA PYJIEBOrO KoJieca, U BHYTPEHHEE KOJIbIO 2 — JJIsl ONpeeeHHs IPUPAIeHU 3TOro yria.
Konbuo npupatiennii pazaeneHo Ha 5 cerMeHTOB 1o 72°. OHO HCHOJB3YETCS B COUYETAHUU C OAHOU
doTtornekTpudeckoii mapoi. B mpenenax kaxaoro u3 CErMeHTOB KOJIBLO UMEET HECKOJIBKO BHIPE3OB.
UepenoBaHue BHIPE30B B MIpeiesiax OJTHOIO CETMEHTA HE U3MEHSETCA, a B OTJEIbHBIX CETMEHTaX OHO
otnuyaercs. biaarogaps aToMy OCyIIeCTBIsIETCS] KOJUPOBAHNUE CETMEHTOB.
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Puc. Cxema JlaT4uKa yria IIOBOpOTa pyJieBOro kozieca: 1 —
BHEIIIHEE KOJIBIIO a0COTIOTHBIX 3HAYCHUH; 2 — BHYTPEHHEE KOJIBIIO MTPUPAIICHUI; 3
— (hoTodNIeKTpUYECKas mnapa.

JlaTuuk yriia moBopoTa pyJeBOro KoJjieca I03BOJISIET OTCUUTHIBATh €ro B Ipenenax 1o 1044°.
Otcuer yria npou3BOAMUTCS MyTeM CYMMHpOBaHMs yucia rpaaycos. [Ipu mepexone uepe3 MeETKY,
COOTBETCTBYOIIYIO0 360°, TaTYMK PErucCTPUPYET 3aBEPIICHHE MOBOPOTA HA OJWH TOJHBIA 0OOpPOT.
KoucTpykuueit pyneBoro Mexanu3ma mperycMOTpeHa BO3MOXKHOCTh ITOBOPOTA PYJIEBOro Kojeca Ha
2,76 obopora.

Ha pyneBoM kosece ycTaHOBJIEH JaTYMK MOMEHTa 3.

Puc. Jatuuk MOMEHTAa Ha pyJjieBOM KoJIece:
1 — pyneBoil Bam; 2 — MarHMTHOE KOJBIIO; 3 — UYYBCTBHUTEIBHBIA DJJEMEHT JaT4yuWka; 4 — Bal
HIeCTepHS; 5 — BUTOI Kabelnb; 6 — TOPCUOH
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[eiicTBre 3TOro jAaTyMka OCHOBAHO Ha MarHUTOpe3ucTuBHOM 3(ddexre. Ha pyneBom Bane 1
YCTaHOBJIEHO MAarHUTHOE KOJIBLIO 2, KOTOPOE JKECTKO CBS3aHO C BEPXHEH 4YacTbl0 TOpcHOHa O.
UyBCTBUTENbHBINA 3JIEMEHT 3 JaTyuKa COEIMHEH C BaJIOM IIECTEpPHU pPYJIEBOro MexaHusma 4 u
CBsI3aH TaKUM 00pa3oM C HW)KHEH 4acTbio TOpcuoHa. CUTHaJl CHUMaeTcs C JaTdhKa 4epe3 BUTOM
kabenb 5. TopCcHOH 3aKpyUUBAETCsl TOYHO B COOTBETCTBUM C YCHIIMSMH, [IPHJIaraéMbIMU K PyJIEBOMY
Baiy. IIpu 3TOM MarHuTHOE KOJBLO 2 NMEPEMEIIAETCS OTHOCUTEIBHO YyBCTBUTEIBHOIO AJIEMEHTA 3
JaTdyvka. B pesynbrare JeHCTBUS MAarHUTOPE3UCTUBHOrO 3¢ (eKTa H3MEHSETCS CONPOTHBIICHHE
YyBCTBUTEIBHOI'O 3JIEMEHTA, BEIMUMHA KOTOPOTO ONpeeisieTcsi 6J0KOM yIpaBIeHHUS.

Ecnmu cucremoit ympaBieHust oOHapyXeH OeeKT AaTdhKa, OHA MPOU3BOJIUT «MSITKOE» OTKIIFOUEHHE
yeunurens. [lpu 3ToM ycunuTenb HE OTKIIOYAETCS MOJHOCTHIO, a MEPEBOJUTCS Ha PEKUM YIIPABICHUS IO
pE3epBHOMY CHUTHAITY, KOTOPBI 00pa3yercst B OJIOKE yIpaBJICHHs M3 CUTHAJIOB yIJia IOBOPOTa PYJIEBOTO Baja
Y 9aCTOTHI BPAIICHUSI POTOPA JBUTATEIS yCHUIATES.

CucreMbl AKTMBHOI'0 PYJIEBOTO YIIPABJICHUS

[Touemy BOOOIIC BO3HUKIIA MOTPEOHOCTh B U3MEHEHUH MEPEIATOYHOr0 OTHOIIEHUs pyisi? Jleno B Tom,
4TO (UKCUPOBAHHOE COOTHOIIEHWE — 3TO Bcerjma kommpommucc. Kommpomuice MexIy MaHEBPEHHOCTBIO U
koMmpoprom. Hanprumep, MOKHO MOCMOTPETh

Ha Oomuasl Dopmynsl-1 W crmenaTh Tak, 4TOOBI OT yIopa 10 ymopa pyib “TpaKaaHCKOro”
aBTOMOOWJIS coBepIan He Oosee ogHoro obopota. Torma MoxkHO OyJeT B [Ba cyeTa MapKoOBaThCs, a
ar00ble BUpaXH MPOXOoAUTh Oe3 mepexBaTa pyis. Ho oJHOBpeMEHHO € 3THUM MAIIMHON CTaHET U

Ype3BbIUANHO CIIOXKHO YIPABIATh Ha CKOPOCTU — HA MaleHIIMe MOAPYJIMBAHUS aBTOMOOHIL OyJer
OT3bIBATHCS MTHOBEHHBIM YBOJIOM B CTOPOHY.

1 PyABBOH BOA
2 INHUHKAMYECKOR LWeCTepHA
3 CareAAMT

4 Yepeax
5 DAeKTDOABHIOTEAL
6 AROpDHIEHBIA HKCaTon
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Takast pe3KoCTh, KOHEYHO, XOpOIIla JJIsi TOHIIMKA, "OTJIaBIIMBAIOMIETO" Ha BBICOKMX CKOPOCTSIX CBOM
60muj, HO JUIsl OOBIYHOTO BOAMTENS OHA OyJeT upe3BblYailHO yToMHUTenbHOH. [loaTOMy MH)KEHEpHI
JINAl0T PYyJb MEHEE OCTPBIM, TO €CTh YBEIMYMBAIOT €ro IMEPelaTOYHOE OTHOILICHHE, KEPTBYS
y100CTBOM Ha MEHBIIUX CKOPOCTSIX PaJy CIIOKOWCTBUS HAa BBICOKHUX.

Takum 0o0pa3om, Kojieca COBPEMEHHOTO aBTOMOOWIIS IMOBOPAYUBAIOTCS B KpailHee MOJIOKEHUE 3a
IBa-Tpu o0OpoTa pyJjs, YTO, KaK IIOKa3blBaeT IpPAaKTHKA, B OOJBIIMHCTBE CIy4aeB SBIIAETCS
onTHMajbHOW HacTpoikoi. IlpaBna, Jiumib 10 HOp HOKa BOJMTENb HE 3aXOUeT Moexarh ObIcTpee
WIA Ha J0pore HE BO3HMKHET BHEIUTATHAs CUTyaluss — B O3TOT MOMEHT JIMIIHME OOOpOTHI
HallOMMHAIOT O ce0e, U Bpallarh pyJb MNPUXOAUTCA OYEHb OBICTPO, YTO JJISI HEMOATOTOBJIEHHOI'O
YEJIOBEKA CTAHOBUTCSI HENPUATHBIM CIOPIPU30M. OTO M BBIHYXKJA€T, MPOU3BOAUTENIEH MOLIHBIX
JUHAMHYHBIX aBTOMOOMIIEN o0pallaThes K ujee NepeMeHHOro NepeJaTOYHOro OTHOLIEHHUSL.

Camoe mpocToe BOIUIOIIEHHE 3TOM HJieHM — pyJieBas pelka ¢ MepeMEeHHbIM marom 3yOros. B
LIEHTPE OHU PACIIOJIOKEHBI IIJIOTHO, o0ecrevrBasi MOBBIILIEHHOE NIEPEeJaTOYHOE OTHOILIEHUE PYJIEBOTO
MeXaHu3Ma, T.e. CIHOKOWHBbIE peakIMM aBTOMOOWIS Ha Mayble OTKIOHeHHsA pyis. Ho mo mepe
yAaJeHus OT IEHTpa 3yOlibl HOCTENIEHHO CTAaHOBSTCS IIKPE, IEPEIATOUHOE OTHOLLIEHUE YMEHBIIIAETCS,
a pyJb, COOTBETCTBEHHO, JieJIaeTcsl Tshkeaee W ocTpee. Bee ynormuno u 3pdexTuBHO: yem Ooblue
YIoJl IOBOPOTA PYJIEBOT0 KOJIECA, TEM pe3Ue PEAKIIHH.

OnHako HEKOTOpbIE pa3paOOTYMKH MOILIM Jalblle U CO3Jalli aKTUBHOE PYJIEBOE yIpaBJICHUE, B
KOTOPOM II€peNaTOYHOE OTHOUICHHE W3MEHSETCA IO KOMaHJE AJIEKTPOHHKH, MPUHUMAIOIIEH BO
BHUMaHME HE TOJBKO YIOJ IOBOpPOTa pPYyJs, HO M CKOPOCTb JIBUKCHUS aBTOMOOWIS M Jaxe
JEHCTBYIOIME HA HETO Meperpy3ku!

[Tnonepom B 3TO#1 obnactu sBisercs BMW ¢ ero cuctemMoil akTUBHOTO pPYyJIEBOTO YIpPAaBJICHUS
ActiveFrontSteering, nosiBuBLIeiicss BMecTe € HbIHEHIHeW mnAtoil cepueidl. CyTh NpeasioKEHHOTO
ME€XaHM3Ma B PEAYKTOPE, BCTaBJIEHHOM B pa3pe3 PyJIEBOIO Bajla U CIIy)KalUM JJIs YBEJIUYECHUS WU
YMEHBIIECHUS CKOPOCTHU €T0 BPaLCHMUS.

Cxema cucTeMBbI AKTHBHOIO PYJICBOI0 YIIPABJICHHSA

Hacoc rMApOYCUMAKMT2Na pyna

LIA3HMM
Cador ans pabodYeld HKUOKOCTK

INEKTPOHHLIA DAOK yNpasnexdKs

WkHa obMeHa naHHBIMKA

SNeKTROOBMIaT &b

OATYKK YINa NMOBOPOTa IASKTPOABMIaT&NnA

KrnanaHd cycTeMsl Servotronic

MAaHeTapHLIR peaykTop

aBapuiHEIN ykcaTop
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KoncTpyknuus
Penykrop u3aMeHeHus nmepeaToOuHOro OTHOIIEHUS COCTOUT U3 CJICIYIONIUX Y3JIOB:

[InanerapHbIii MEXaHU3M

YepBAuHbBIA PETYKTOD

CepBornpuBog

Cromop cepBoaBUTATENS

Cromop  cepBoaBuraresns IIPEelyCMOTPEH B Lemax  0e30macHoCTH, B  clydae
HEUCIPABHOCTHU OH OJIOKUPYET YEPBAYHYIO Iepeaauy.

Hpununn geiictBus
['maBHBIM  3J€MEHTOM AaKTUBHOIO PYJEBOIO YIPABICHUS SBISIETCS  PEAYKTOP H3MEHEHUs

MepPeIaTOYHOrO OTHOWIEHUsT 0e3 JsrodTa. PemykTop W3MEHEHUs TMEpeNaTOYHOrO0 OTHOIICHUS
Mpe/ICTaBIseT cOOOM MiaHeTapHBIM MEXaHW3M C 2 BXOJaMU M OJAHHMM BbIXOJOM. [IepBbIM BX0J10M
SIBJIICTCS HYOKHHIA BaJl PYJICBOIO yIpaBleHUs. BTopoil Bxox oOpa3yeT 4epBsIYHBIM pPEAyKTOp Ha
IJIAHETAPHOM MEXaHU3ME.

CepBoaBuraTenpb MpUBOAMUT B JAeHCTBHE (akTuBU3MpYyeT uepe3 ObY AL) uepBsunyro mepenady
IUTaHEeTapHOro MexaHu3Ma. [lepenaTouHoe OTHOILIEHUE OT YepBsKa K YEPBAYHOMY KOJIECY COCTABIISIET
20,5:1. Ha cnywail HeuCHpaBHOCTH MpeaycMOTpeHa (yHKIHMS CaMOTOPMOXKEHHs YepBIYHOIO
peaykropa.UepBsuHbIN pelyKTOp BHOCUT U3MEHEHHE B ITOBOPOT YIPABISEMBIX KOJIEC IO CPAaBHEHUIOC
IPSIMBIM IIPUBOJOM OT BaJla PyJIeBOro ynpasiieHus. Co3naBaeMblii Ha IIECTEPHE PYJIEBOTO MEXaHU3MA
CyMMapHbIA yroil COCTOUT us3:
yTOJI, Ha KOTOPBIN MIOBEPHYTO PYJIEBOE KOJIECO
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YTOJI, KOTOPBIH TIONy4aeTcs C IIOMOIIBIO CEPBOABHUTATEIS] HA PEAYKTOPE HW3MEHEHUS
MepelaTOYHOT0 OTHOIICHUS

V3MeHeHre 3a/JaBacMOro BOJHWTEIIEM yIjla IOBOPOTA 3aBUCHUT OT IApaMETPOB JTHHAMUKHU
JIBUKEHHS, OCOOCHHO OT cKopocTu.llpu HU3KHX CKOpOCTAX (Hampumep, BO BpeMsl MapKOBKH)
AKTUBHOC PYJICBOC YIIPABJICHHUC 3HAYNUTCIbHO U3MCHACT MMOBOPOT YIIPABIACMBIX KOJICC ITO CPABHCHUIO
C MpsAMBIM TPUBOJOM OT Bajla PyJIeBOTO ympaBlieHHUs. PyneBoe ympaBieHHE CTAaHOBHUTCS OYEHBb
OCTPBIM.

Ha BBICOKHMX CKOpOCTSIX CepBOJABUTATENh pabOTaeT B MPOTHBOIOJIOKHOM HAMPABICHUH
OTHOCHTEIIFHO yTJIa TOBOpPOTa PYJIEBOrO KoJjeca, 3amaBaeMoro oaureneM. OOliee mepenaTodHoe
OTHOIIICHHE PYJIEBOTO YIPABICHUS CTAHOBUTCS MEHEE OCTPBIM.

Cromnop cepBOABHTATEIIS IPOU3BOIUT €ro OJOKUPOBKY: B Cllydae HEHCIPABHOCTH MIPH CTOSIIEM
aBTomoOune. Ilpu 3ToM cTomop BXOOUT B 3yOuaToe 3allelJICHHE Ha YEpBSIYHOM peaykrope. B
HNCXOOIHOM IIOJIOXKECHHUU OH HaAXOAUTCA I10[] BOS)IGI\/’ICTBI/ICM INPYy>XHUHBI W IIpU 1IO0AA4Y€ IIHUTAHUA
yAEpKUBAeTCd TPOTHB YyCUIUS MpYyxuHbL. [IpekpaiieHue mnogayu NHTAHUS TMPUBOJIUT, TaKUM
obOpazomM, K O6sokupoBKe. braromapst 6J10KkMpOBKE peAyKTOpa U3MEHEHHS MEePEIaTOYHOTO OTHOIICHHUS
BO3MOXXHO TMPOJOJDKEHUE YIpaBleHUs BoguTeneM. PyrneBoe ympaBieHue paboTaeT MpU STOM Kak
00BIYHOE PYJIEBOE yIIpaBlieHHEe. YNCTO MEXaHUYECKas CBSA3b MEXIY PYJICBBIM KOJIECOM M TIPS THUMHU
KOJIECAMH BCET/Ia COXPaHSIETCS.

YcaoBus BKJIIOYCHUS AKTHBHOI'Q PyJ/1€eBOro yIpaBJIeHUs
3a)KUTaHue BKJIOYEHO
JIBUTaTelb pabotaet

[Tocne 3amycka ABUraTelssi CHHXpPOHU3UPYIOTCS MOJIOKEHUE PYJIEBOr0 Kojieca U MOBOpOT KoJjec. Tem
caMbIM 00ecrieurnBaeTCs COBMAICHUE MOJI0KEHUS PYJIEBOTO Kojleca U IIOBOPOTa KOJIEC MOCIie
BpallleHUs PYJIEBOr0 KoJieca, HallpuMep, Ha CTOSILIIEM aBTOMOOuIIe npu

BBIKJIFOYEHHOM 3akuranuu. [Ipumevanue:

Bpamenue pyneBoro kosieca Win JBUKEHHs KOJieC MU CUHXpoHu3auuu! Bpamienue pysneBoro
KoJIeca WM JBM)KEHHE KOJeC NMPH CHUHXPOHM3ALMU MOTYT ObITh 3aMETHBIMU.BO Bpems ABMKEHHS
BBITIOJIHSAETCS TOJIBKO OYEHb MEJJICHHAs: CUHXPOHU3ALMSL.

AnbTEpHAaTUBHOE pelieHue HallljIa Toyota, OCHACTHBIIIAs CUCTEMOM VGRS
(VariableGearRatioSteering) moporue aBtomoOmnu Lexus. Jlng w#3MEHEHHs TEPeNaTOYHOTO
OTHOILICHHUS BMECTO IUIAaHETApPHOH Mepenadd OHU HCIOJIb30BAIM BOJIHOBYIO, M300PETEHHYIO €Il B
1955 rony ameprkaHCKUM UHXEHEPOM Y onToHOMMaccepoM.

VGRS System
» VGRS Actuator R

 pynesomy Ronecy

Py a0 AR MydrTE

VGRS _ _ _
MEXEHNIM £ Cnupanb( yanTEa")

CTonop

2N, MoTOR

PagysTop

K pynesoi pevke
Py P 63




WNnes e€ xuTpoyMHa M B TO XK€ BpeMs MPOCTa: B OJHY IIECTEPEHKY C BHYTPEHHHUMHU 3yOlaMu
BCTaBJICHO JIpyrasi — Tu0Kas ¢ HEMHOTO MEHBIINM JTUaMETPOM U YUCIIOM BHEIIHUX 3yOIIOB. A BHYTpPb
BCEH ATOW KOHCTPYIMH MOMEIICH OBaJbHBIN KYJAa4OK, KOTOPBIA AehOpMHUPYET THOKYIO IIECTEPHIO,
obOecrieunBasi €€ MPWKUM K BHEIIHEMY KOJbBIYy B ABYX, JHAMETPAIBLHO MPOTHUBOMOJIOKHBIM MECTAaX.
CoOOTBETCTBEHHO, BpalleHUE 3TOr0 KyJiadka (OH €Ile Ha3bhIBaeTCS TEHEPATOPOM BOJH) BBI3BIBATH
CMEILIEHUE TOYEK KOHTAKTA LIECTEPEH, @ BMECTE C ATUM M UX MEIJICHHBIA IPOBOPOT OTHOCUTEIBHO

P v 51

| FiEAR EECTE

VGRS System
* Lock Mechanism

Solenad "ON" Solenaid "OFF"

Unlock

JBMraTaNs S8 pAfoTasT
CH ik CHITAME

R TEREE OH

OcTtaeTcst TOJABKO NPUCOEIMHUTh BXOJHOM M BBIXOAHOM Bajd K IIECTEpHSIM, OOeCledYuTh
JJIEKTPONPUBOJ KyJldadyka — M MEXaHHU3M JUHAMUYECKOIO W3MEHEHUs IEepeNaTOYHOI0 OTHOILIEHUS
TOTOB.

Y TakoW KOHCTPYKIHMH II0 CPaBHEHHIO C IUIAHETAPHBIM PEAYKTOPOM €CThb HECKOJBKO
npeumyniects. Bo-mepBbix, Onaromaps MajaoW pasHHUIE JAMamMeTpa IIeCTepeH, B 3aleIUICHUH
OJTHOBPEMEHHO YYacTBYET MHOKECTBO 3yOLIOB, 4YTO II03BOJIAET BOJHOBOH Ilepenade IepelaBaTh
KPYTAIIMHA MOMEHT B HECKOJIBKO pa3 OOJbIINH, YeM IJIaHETapHOM C TeMHM ke rabapuTaMu M Maccoil.
Ha npaxtuke 310 no3Boauio sinoHuam caenats VGRS B a1 pa3 komnaktHee, yeM AFS or BMW! A
BO-BTOPBIX, BOJIHOBas Iiepelada HaJeKHA: €CIM OTKAa3bIBA€T 3JIEKTPOMOTOp, TO IIECTEPHHU, a
COOTBETCTBEHHO U BaJIbl, OCTAKOTCS KECTKO CBS3AHHBIMH, B TO BpeMs, KaK y INIAHETAPHOU Iepeaadn
[I0J1 HAarpy3KOi MOKeT HavyaTh MPOKPYYMBATHCsS BHEIIHEe 3yOuyaToe KOJeco, a BBIXOAHOM Baji IMpH
9TOM OCTAaHETCS HENMOJABWKHBIM... IIpaBma, Ha Takoi ciydail mHxkeHepsl BMW mnpeagycmorpenn
CTHELMANbHBIM 3JEKTPOMAarHUTHBIA (UKcaTop, OJOKMPYIOIUI SNULIUKIMYECKYIO ILECTEpHIO OT
IIPOBOPOTA.

[lo-BunuMoMy, 3TH NpEeyMMYLIECTBAa BOJHOBOM IEPEAAYM OKA3aJINCh BEChbMa 3HAYUTEINIBHBI,
MIOCKOJIBKY BCJIen 3a Lexus, aHaornyHoe 1o KOHCTPYKIMU PyJIeBOE YIpaJIBHUE MOSBUIOCH U Ha Audi
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A4.

BHe 3aBHCHUMOCTH OT KOHCTPYKLUMHU JAOCTOMHCTBA aKTHBHOI'O PYJIEBOIO YIPABJIEHUS OYEBUIHBI:
HAKOHEL-TO MOXKHO 0€30 BCSIKMX OTOBOPOK COBMECTUTH MATKOCTb peakluil Ha OOJIBIION CKOPOCTH U
MaHeBpeHHOCTh Ha HM3KOH. [IpaBna, Ha mpakTHKE AMANa30H H3MEHEHHS! OKa3bIBa€TCs HE CTOJb
LIMPOK, KaK MOXHO ObUIO ObI 0kHJaTh. [les10 B TOM, 4TO 3HAUMTENbHAs IEPEMEHA YyBCTBUTEILHOCTH
pyJisi MOXET IMpHUBECTH K ommOkam BoauTend. IIpencraBbTe, 4TO BBl MUMTECH IO LIOCCE, a CIYCTS
MI'HOBEHHE BBIHYX/IEHBI P€3KO TOPMO3UTH U OBICTPO MEpecTpanuBaThcs B APYTod psii — MPUBBIKHYB K
“IeHHBOMY” PYJIIO, Bbl MOXKETE€ JIETKO OTIPAaBUTh aBTOMOOWJIb B KIOBET, BE/b IOCIE TOPMOMKECHHS
OapaHka crasa yxe ropasio ocTpee.

[loaTomy oT mepexBaTa pyK BO BpeMsl NMAapKOBKU MOJOOHBIE CUCTEMbl HE H30aBISIOT, XOTA U
MO3BOJISIIOT 00XOAUTCST 6€3 Hero B OOJIBLIMHCTBE CilydaeB. A €JIMHCTBEHHBI MOMEHT, KOrja
MIPOSBIISIETCS. HEJIMHEHHOCTh PYJIEBOTO YIPABIEHUS, UMEET MECTO MPUTOPMOXKEHHUS Ha Jyre — Io
Mepe CHMKEHUS CKOPOCTH IEKTPOHMKA JOBOPAYMBAET KOJIECA, U NP HEU3MEHHOM II0JIOKEHUU PYJIs
aBTOMOOMJIb HAUMHAET YXOJIUTh BHYTPh MTOBOPOTA.

OpHako OJHMM JIMIOb YAOOCTBOM  YHpaBi€HHUS JOCTOMHCTBA “aKTUBHOIO”  pyssi He
HCYEPIBIBAIOTCS — YMEHHE aBTOMOOMJISI CAMOCTOSITENILHO ITOBOPAYMBATh KOJIECA OUEHb IPUTOKAAETCS
cucreme crabmwinzanuu. Harpumep, 3aMKCUpOBaB CHOC NEpeAHeN OCH, SJIEKTPOHUKA JacT KOMaHILy
HE TOJIBKO IOJATOPMO3UTh BHYTPEHHEE 3aJlHEee KOJEeCO, HO M Ha MIHOBEHUE YMEHBIIUTH YIoJ
MIOBOPOTA MEPETHUX KOJIEC, YTOObI T€ CMOIJIM BHOBb 3alleNUThcs 3a acdansT. Ecnu ke aBToMOOMIb
Ha4yMaeT COCKaJIb3bIBaTh 33JHEH OChbIO, TO OHa CKOPPEKTHUPYET YBOJ, HEMHOTO BBIBEPHYB KoJieca B
CTOPOHY 3aHoca. Bkyrme ¢ BbICOKUM OBICTPOAECHCTBHEM U MATKOCTBIO paOOThI, 3TO MO3BOJISIET CUCTEME
CTaOWUIN3alUU JIOJIbIIE COXPAHITh YCTOMYMBOCTh U CTPEMUTENIBHO FaCUTh HAYaBIIUECS CKOJIbKEHUS,
0CTaBasICh IIPU 3TOM HE3aMETHOM JJIs1 BOJUTEIISL.

[IpuBepxkeHIbI 4YUCTOM MEXAHWKH, KAaK CPEeIM IIOKyIaTeled, TaK aBTOIPOU3BOAUTEIICH,
HAaCTOPOKEHHO BOCIIPUHSUIM TOSBJICHUE CUCTEM HM3MEHEHMs IEPEeJaTOYHOrO OTHOWIEHWS pyist. Mx
MO>KHO TIOHATb, BEJb IIOCJI€ 3JIEKTPOHHOI Me/aiy raza, aBTOMaTHYECKUX TPAHCMHUCCUN U TOPMO3HBIX
cUCTeM, NOAKOHTpOJbHBIX ABC, pyleBoe ymnpaBieHHE €IMHCTBEHHOE IO CHX IIOp OCTaBaJlOCh
OecrpeKOoCIIOBHO TOJYMHEHHBIM BOJUTENI0 MEXaHHW3MOM YIPABICHUS, MNPSMBIM KaHAJIOM CBSA3H
MEX]ly aBTOMOOMIIEM U yenoBekoM. Ho mporpecc He OCTaHOBUTH, U aKTUBHOE PYJIEBOE YIPABJICHUE —
Hen30eXXHbIM IIar 3BOJIOLMU aBTOMOOWJIS Ha MYyTH K OECHHJIOTHOMY CpEACTBY IEPEABHKEHUS.
XOTHM MBI 3TOTO WU HET.

B mpuBBIYHOM MOHMMAaHWM HaIpaBICHWE ABW)KCHUS aBTOMOOWIS H3MEHSIETCS MPH IOBOPOTE
PYJEBOrO KOJieca, KOTOPOE MepeNaéT yCHWINE Ha IEpEHNE KOJIECa Yepe3 HECIOKHBIN MEXaHU3M, TEM
camMbIM TOBOpauMBas MX JUOO BJeBO, OO BmpaBo. Hy u 3aaHMe Konéca, KOHEYHO K€, JBIKYTCS
HCKJIFOYHMTENILHO TapaijIeNIbHO, a Kak ke emé? He BBIMONHSIOT k€ OHU HUKaKuX MoBOpoToB? Jla, mo
0oJbIlel YacTU ATO MPaBJAa, TaK KaK 3TO OTHOCHUTCS K MOJABISIIOIIEMY 4HMcTy aBTomoOuieil. Ho Ha
HCKOTOPBIC COBPEMCHHBIC aBTOMOOMIIN YCTaHaBJIMBAIOTCA CIICHUATIbHBIC yCTpOfICTBa, KOTOPBIC
MPUBOJIAT B JICHCTBHUE MEXAaHHU3M CBOCOOPA3HOIrO MOAPYIHMBAHUS 3aJHHUX Konéc. Tak
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3auyeM ke U300peii Takoe HOBOBBEJIEHUE U M0 KaKOMY NMPUHIMITY OHO padboTtaeTr? OO 3TOM U MHOTOM
JIPyroM MbI PacCKakeM BaM Jajiee B JaHHOM Marepuaie. [loxpynmBaromias mojBecka — HUCTOPHS
co3nanus Het npezena coBepIieHCTBY, U TO3TOMY Ha CETOJHALIHUN J€Hb IPUOPUTETHBIM (PaKTOPOM
B CO3JJaHMM HOBBIX aBTOMOOWJIBHBIX CHCTEM SIBIISICTCA YJIyYLEHHas YIPaBISIEMOCTb. XOTA
COBPEMEHHBIC CYIIECTBYIOMINE CUCTEMBI YIIPABJICHHSI aBTOMOOUJIEM JOCTATOYHO XOPOIIIO BBHITTOIHSIOT
CBOM (YHKUHMH, HEYIOMOHHBIE pa3paOOTYMKH BCE COPEBHYIOTCS B IIOTOHE 3a CO3JIaHUEM
JIOTIOJTHUTEIBHBIX YCTPOUCTB, MOJIOKUTEIBHO BIUSAIONIMX HA PYJIEBOE YIPABICHUE.

K HbIHE HMMEIOIMMCS M BCEM 3HAKOMBIM OTHOCATCS aHTHNPOOYKCOBOUHBIE CHUCTEMBI U CHUCTEMbI
aJlaliTUBHOTO Kpyu3-KoHTpois. Ho emé 1o Bcenesnoro BHEIPEHUS BCAKOIO poja TaKeToB U
MHUKpPOIPOIIECCOPOB B CHCTEMBbl YNpPaBJIECHUS TPAHCIIOPTHOTO CPEJCTBA, CYLIECTBOBAIM U JApYTrHe
p33pa6OTKI/I, TEXHUYCCKHU HC TAKHEC CJIOKHBIC, HO ITIOJIC3HBIC B IJIAHC YJIYUHICHUA YIIPABIACMOCTH. K
TaKOBBIM U OTHOCHUTCS CUCTEMa MOAPYJIUBaHMS 3aAHUX Kosi€c. [IpuMepbl Ha3eMHBIX HepeaBHKHBIX
arperatoB C yCTAHOBJIEHHON CHUCTEMOW MNOJPYJIMBAHUS 3aJHEH OCH MOXXHO OBLUIO BCTPETUThH eIlé
COTHIO JIET TOMY Ha3aj. JIaHHBIN NPUHIMII JaBHO U YCHEIIHO NMPUMEHSETCS B Orpy34YHKax, KOTOpbIe
pa60Ta10T B TCCHLBIX CKIIAJICKHMX ITOMCHICHUAX, B IEXaX 3aBOJOB U APYIUX MCCTaX. Takas cucrema
MPUMEHSUIACh ellé B KOHIIE TPUILATHIX T'OJ0B HAa CEIbXO3TEXHHUKE M BHEJOPOXKHMKAX, HAIPHUMED, B
noBoeHHoOM «mpoxomaumie» MercedesKiibelwagen GS. Tunel noapynuBaromeil NOABECKH Ha
COBPEMEHHBIX aBTOMOOMJISIX B mepBbIX cucTeMax MOAPYJIMBAHUS 3aJHUX KOJEC Yrojl UX MOBOPOTA
ObUI BHYIIUTEIbHBIM M COCTaBIsLI oOKoyio 15 rpagycoB. Korzma ckopocTh BBITYCKAaeMbIX
TPAaHCIOPTHBIX CPEJICTB Hayajia CyIIECTBEHHO BO3pAacTaTh, TAKKE OOJIBIINE YIJIbl IPUILIOCH YpEe3aTh.
B coBpeMeHHBIX aBTOMOOWJIX YIroj MOAPYJIMBAaHUSA JOCTUTAeT MAaKCUMyM 8§ TIpaaycoB. 3aiHss
MOJIPYJIMBAKOLIast OJIBECKA MOpa3eisieTCs Ha IBa BUJIA: aKTUBHYIO U IACCUBHYIO.JIE€.

VY aBromoOmis, 00OpYJIOBaHHOIO CHCTEMOM AaKTUBHOTO NOJPYJIMBAaHUS 3aJHUX KOJIEC,
MIOBOPAYMBAIOTCA Cpa3y BCE YETHIpE Kojeca C JBWXKEHHEM pylisi BoauTeneM. B coBpeMeHHBIX
MallliHax IMepeadya YCWINs Yepe3 PYJIEBOE KOJIECO OCYLIECTBISETCS HE IOCPEACTBOM MEXAHUKHU —
PBIYaKHON CHUCTEMOM, a yepe3 KomMaHay DBY u BraruBaromue pesie, KOTOpble emé HOCSAT Ha3BaHUE
AKTyaToOpOB. Onu ABUTAIOT 3aJHUC PYJICBBIC TAT'H, IOXOXHUC HA TC, YTO HUCIIOJB3YIOTCS B OCHOBHOM
CHUCTEME pYJEBOIO yIpaBlieHHs. AKTUBHas IMOJBeCKa (YHKIHOHUPYET B JBYX peXHUMax
noapyJjauBaHu. HaanMep, IIpu BBIC3AC CO CTOAHKH HJIM M3 TrapaXa, B MOMCHTBLI IMOBOpAYHMBaAHUA
NEpeIHUX B OJIHY CTOPOHY 3aJJHHE KOJIeca IOBOPAYMBAIOTCS B MPOTUBONONIOXKHYI0. biaronaps stomy
yMeHbIlaeTcsi paguyc nosopora Ha 20-25%. Ha BbICOKMX CKOpOCTSX pabouas cxeMa HW3MEHSETCH.
IIpu nmoBopoTe nepemHUX KOJIEC 3aJHUE MOAPYIUBAIOT, HO ¢ 0ojiee MEHBIIMM YyIJIOM. 3a TeM, Ha
KaKoW yroJj IOBOpauMBaTh 3aJHUE KOJECA, MPOU3BOAUT KOHTPOJb IEKTPOHHBINA OJIOK YIpaBlICHUS,
PYKOBOJICTBYIOIIIMIICS MOKa3aHUSAMHU JAaTYMKA YIJIOBOI'O YCKOPEHHUS, a TAaKKe JaTyhMKa CKOPOCTH U
npyrux. Ha ocHoBanuu nokaszanuii (opMupyeTcs ONTUMAIbHBIN aJITOPUTM MPOXOXKACHHS TOBOPOTA.

Haunbonee wu3BecTHbIE CUCTEMBbI MOAPYIUBAHMUS 3aJHEH IMOJBECKU y SMOHCKUX IPOU3BOAUTEINIEH.
Hanpuwmep, xomnanuss Honda BBena onmuio moapyiuBaHus 3agHero mMocta emé B 1987 romy Ha
cropTuBHOM Kyrie Mozenu Prelude. 'onom nosxe ¢pupma Mazda npumeHuia Takyto ONMIMIO HAa CBOUX
Mozensax 626 m MX6. Takke ¢ 3TOH CHCTEMON SKCIEPUMEHTHPOBAIM U aMEPUKAaHIBl B
GeneralMotors, ona Hocwita HazBanue Quadrasteer. OHa OMIIMOHAILHO CTABHJIACH HA BHEIOPOKHUKHU
Suburban u Yukon u Ha nukan Silverado.

VY kommanuu Nissan cucrema noapyinuBanus HasbiBasiack HICAS. Ha nauane mpowusBoacTBa
OHa MPHUBOAMIACH B JICHCTBHE THAPABINYECKMM MEXaHM3MOM U Oblla OOBEIMHEHAa C PYJIEBHIM
ruapoycwimreneM. E€ craBmim Ha momenu Nissan u Infiniti ¢ 3agaum npuBonom. Ho B cepennne
JIEBSIHOCTBIX TO/I0B OT TaKOM CHCTEMBbl OTKa3ajHCh, TaK Kak OHa ObLIAa CIIO)KHOW M HE OTIMYaiach
BBICOKOM Han&XKHOCThIO, W Tepenum Ha aktyatopel. B 2008 romy xkonmepH Renault-Nissan
npencraBui RenaultLaguna ¢ HOBO# cucremoll mojpynuBaHus 3aaHel moaBecku ActiveDrive.
EBponeinpl Takke He ocraBanuch ocTopoHb. Hampumep, xommannas BMW BHenpuna cucremy
noJpyuBaHus 1moj Ha3BaHueM IntegralActiveSteering Ha aBTOMOOMIM 7 series u 6 seriesGrancoupe.
[TaccuBHass MHOTHE COBpEMEHHBIE aBTOMOOWIHM  OOOPYIYIOTCS  YNPOIIEHHOW  CHCTEMOM
MOJPYJIMBAaHUS 3aHUX KoONEC. B 3a7HIOI0 TOJBECKY BCTPAMBAIOTCSA 3JIEMEHTHI, 00JIaJatolue
onpeAenéHHbIMA (PU3MUECKUMH CBOMCTBAaMH, MPOTUBOACHCTBYIOIIMMU HHEPLUUU HPSIMOIHMHEHHOTO
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IBWKeHUs. TakoW TUI MOAPYJIMBAHMS HA3bIBAETCS MACCHBHBIM. B TakuX aBTOMOOMISAX 3aiHS
M0/IBECKa MPOEKTUPYETCs 10 0CO00M reoMeTpuH ¢ NPUMEHEHUEM MOABMXKHOM Tiaru Yarra. Cucrema
CTPOUTCS TaKUM 00pa3oM, 4TO IpU HAOOPEe TOCTATOYHON CKOPOCTH M BXOXJIEHUH B ITOBOPOT, 3a/HUE
Koj€ca MOJpPYIMBAIOT B Ty K€ CTOPOHY, YTO U MeEpelHue, 3a CUéT NepepaclpelesieHus Cuil B
nojBecke. Kpome HeoObIYHOM reomerpuu, ycuieHue >pQexTa MPOUCXOAUT U 3a CUYET YCTaHOBKHU
CalJICHTOIIOKOB onpeneaEHHON ynpyroctd U ¢Gopmbl. Takass KOHCTPYKITUS TIOJIOKUTEIIBHO BIHMSIET HA
CTa0MIIN3aIMI0 aBTOMOOMIIS TIPH MIPOXOXKJIeHUH BUpaxel. Takoil cucremoii ocHammanca FordFocus B
nepBoM nokojeHuH. Ha camom [fene JaHHBI NPUHUOUN HE SBJISETCS HEKUM HOBATOPCKUM
TEXHOJIOTMYECKUM PELIEHUEM, TaK KaK 3a MOCIEAHNE Napy AECATUIETUNH MH)KEHEPaMH YUYUTBIBAIUCH
nojapyiuBatoiue coictBa. Ho Hekoropele mpousBogutenu, Takue kak Ford, ynemwnn ocoboe
BHUMaHME JJAHHBIM CBOWCTBAM U BBIIEIMUIM KOHCTPYKLHUIO B 0/IHY ocoOyio cucremy. [Ipenmyiecta
u HepocTaTku U B 3aBepilieHMe OroBOPHMM OCHOBHBIE IUIFOCHI U MUHYCHI MOJpPYJIMBAIOIIEH 3aTHEN
nojBecku. K MOJNIOKUTENBHBIM CTOPOHAM OTHOCHTCS YBEJIMYEHHE MaHEBPEHHOCTH Ousarogaps
MEHbIIEMY [TOBOPOTHOMY PaJInyCy U yJydlleHHe ynpasisieMocTd aBTomoOmist. Hanbomnee cepp€3HbiM
MHUHYCOM CYHUTaeTcsi Oojiee CIOXKHAasg KOHCTPYKLUS CUCTEMBbl 3a/JlHEH MOJBECKH, YTO BIUSET Ha
CTOMMOCTb aBTOMOOWJISL U YBEJIMUMBAET 3aTPaThl HA PEMOHT.

B nmpuBbIYHOM MOHMMAHUU HalpaBlIEHUE JIBUKEHUS aBTOMOOWJISI U3MEHSAETCS IpU MOBOPOTE
pYJIEBOTO KoOJieca, KOTOPOE MepeAaéT yCUIINE Ha MEPEIHNE KOJIECA Yepe3 HECIOKHBI MEXaHU3M, TEM
caMbIM MOBOpauuBas WX JUO0 BieBo, 1uO0 BopaBo. Hy u 3amnue xonéca, KOHEUHO XKe, TBUKYTCS
UCKJIIOYUTENBHO MapaiienbHo, a Kak ke emé? He BBIMONHAIOT k€ OHM HUKAKUX oBopoToB? Jla, o
OoubLIel 4acTH 3TO MpaBja, TaK KaK 3TO OTHOCUTCS K MOJABIIAIOLIEMY yuciy aBToMoOmield. Ho Ha
HEKOTOpbIE COBPEMEHHbIE aBTOMOOWJIM YCTaHABJIMBAIOTCS CIEHUAIbHBIE YCTPOICTBa, KOTOpHIE
NPUBOJAAT B JCWCTBUE MEXaHMU3M CBOEOOPA3HOro MOJAPYJIMBAHUA 3aAHUX Kojéc. Tak 3auem ke
1300peny Takoe HOBOBBEJIEHUE U 110 KaKOMY NMPUHIUIY OHO padoTaer? OO0 3TOM U MHOTOM JPYyroM
MBI pacCKa)k€M BaM Jajiee B JaHHOM Marepuaine. llogpynuBaronias moaBecka — UCTOPHUS CO3/1aHUsA
Her mnpenena coBepiieHCTBY, M IMO3TOMY Ha CETOJHSIIHMM J€Hb MPUOPUTETHBIM (DaKTOpoM B
CO3JJaHMM HOBBIX aBTOMOOWJIBHBIX CHUCTEM SBJSIETCSA YJIy4YIIEHHas YIpPaBIsSEMOCTb. XOTs
COBpPEMEHHBIE CYIIECTBYIOIIME CHCTEMbl YIPABJIEHUS AaBTOMOOWJIEM JOCTATOYHO XOPOILIO
BBINOJIHSIOT CBOU (DYHKIIMM, HEYTOMOHHBIE Pa3paOOTUYUKU BCE COPEBHYIOTCS B IIOTOHE 3a CO3aHUEM
JIOTIOTHUTEJIbHBIX YCTPOWCTB, IMOJIOKUTEIBHO BIIMSAIOIIMX Ha pyseBoe yrpasieHue. K HbiHe
UMEIOIMMCSI M BCEM 3HAKOMBIM OTHOCATCS AHTUIPOOYKCOBOYHBIE CHCTEMBI M CHUCTEMBbI
aJIallITUBHOTO Kpyu3-KoHTposis. Ho emé 1o Bcenenoro BHEAPEHUs BCAKOIO poja TrakKeToB U
MHUKpPOIIPOLIECCOPOB B CUCTEMBI YNPABICHHS TPAHCIIOPTHOIO CPEACTBA, CYLIECTBOBAIU U JApPYyrue
pa3paboTKu, TEXHUYECKU HE TaKUE CIOXHbIE, HO MOJIE3HbIE B IUIaHE yJydllleHus ynpasiasemoctu. K
TAaKOBBIM M OTHOCHUTCSI CUCTEMA INOAPYJIMBaHUA 3aJHUX KoJjEc. [Ipumepsl Ha3eMHBIX MEpPEABMKHBIX
arperaToB C yCTaHOBJICHHOW CHCTEMOW MOJPYJIWBAHMS 3aTHEH OCH MOXKHO OBUIO BCTPETUTH €I
COTHIO JIET TOMY HazaJ. JlaHHBIN IPUHLIMII JaBHO U YCIEIIHO IPUMEHSETCS B IOTPY3UUKAX, KOTOPbIE
paboTaloOT B TECHBIX CKJIAJICKUX MOMEUICHHSX, B LI€XaX 3aBOJIOB U JPYyruxX MecTax. Takas cucrema
IIPUMEHSIIACH €LIE B KOHIIE TPUIALATBIX FOJIOB HA CENbXO3TEXHUKE U BHEJOPOKHUKAX, HAIIPUMED, B
noBoeHHOM «rpoxonumue» MercedesKiibelwagen GS5. Tumnbl noapynuBaromieil mHoJBeCKH Ha
COBPEMEHHBIX aBTOMOOWISAX B mepBbIX cucTeMax MOApYJIMBaHMA 33JHUX KOJEC yrojl UX MOBOPOTA
ObUT BHYIIUTEIbHBIM M COCTAaBJISLT OKolo 15 rpamycoB. Korzma ckopocTh BBITYCKaeMbIX
TPAHCHOPTHBIX CPECTB Hayaja CyIlECTBEHHO BO3pacTaTh, TAKUE OOJIBIINE YIIIbI IPUILIOCH YPE3aTh.
B coBpemMeHHBIX aBTOMOOWJISIX YroJl MOJPYJIMBAHUS JOCTUIA€T MAaKCUMyM 8§ TpaaycoB. 3aaHss
NOJPYJIMBAIONIAsl MO/IBECKA IMOJpAa3/esieTcss Ha JBa BUJA: aKTUBHYIO M maccuBHyr. OO 3ToM
noapobnee nanee. AxtuBHas Srnpexc./lupekt  Jleremmapubie  mxuHCHI Wrangler ot 3990

Knaccuueckue npsmeie ;pxkuHesl Wrangler. bombinoii Bei6op moaeneit. becruiatnas JIOCTAaBKA.
Myxckue
JokMHCbDK eHCKue IKUHCB [KUHCOBBIEKYpTKH /[ )KMHCOBBIE pyOarku

planetjeans.ruAnpec u tenedon PemxomiuiekTsl uist pyneBbix peek! Bece mapku aBTo! B Hanmuuuu
6onee 6000 mo3unwmii. JloctaBka o Bceit PO. JKmute! Pynessie peiiku/loctaBka u omnatal apanTtus
7 wmecsueBKonTakteipemokc.ppAapec u TenedoH Y aBTOMOOMIs, 000PYIOBAHHOTO CHCTEMOM
aKTUBHOT'O MOJPYJIMBAHUS 33 JHUX KOJIEC, TIOBOPAYUBAIOTCS Cpaszy BCE YEThIpE KOJeca C JIBUKECHUEM
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pysa BojguTeneM. B cOBpeMEHHBIX MalllMHax Iiepejadya YyCWIMS 4Yepe3 pYyJIeBOE KOJIECO
OCYLIECTBJIIETCS. HE IOCPEACTBOM MEXAaHUKU — PbIYaKHOW CHUCTEMOM, a uepe3 komaHny ObY u
BTATMBAIOLIUE PEJIE, KOTOPbIE €lI€ HOCAT Ha3BaHME akTyaTopoB. OHU IBUTalOT 3aJHHUE DPYJIEBBIC
TATH, ITOXOKME HA TE, YTO MCIOJB3YIOTCS B OCHOBHOM CHUCTEME PYyJIEBOIO YIPABICHHA. AKTHBHas
nojBecka (PyHKIMOHUPYET B ABYX PEXHUMAax IMOJPYIUBAHUS.

Hamnpumep, npu Bble3/ie CO CTOSHKM WM U3 rapaka, B MOMEHTHI [IOBOPAUYMBAaHUS NEPEIHUX B
OJIHy CTOpPOHY 3aJHHE KOJeca IIOBOPauMBAIOTCS B MPOTHBONONOXKHYI. biaromaps stomy
yMEHbIIaeTcs paanyc nopopora Ha 20-25%.

Ha BpIcOKHMX ckopocTsx pabodasi cxema uaMeHsiercs. [Ipu moBopoTe mepeaHux Koéc 3aaHue
MOJIPYJUBAIOT, HO ¢ OOJiee MEHBIINM YIJIOM. 3a TE€M, Ha KaKoi yroj MmoBOpayuBaTh 3a/JHUE Konéca,
IIPOU3BOJUT KOHTPOJIb 3JEKTPOHHBIM OJIOK yHpaBieHUS, PYKOBOJACTBYIOLIUICS MOKa3aHUSAMU
JlaTYMKa YIJIOBOIO YCKOPEHMS, a TakKe JaTuMKa CKOPOCTH M Jpyrux. Ha ocHOBaHMM TNOKa3aHMil
dbopmHpyeTcsi ONTUMANIBHBIA aJITOPUTM TPOXOXKACHUS MoBOpoTa. Hamboiee M3BECTHBIE CHUCTEMBI
MOJIPYJUBAHUS 3a/lHEH TMOABECKU y AMOHCKUX mpousBoauTenei. Hampumep, kommanus Honda
BBEJIa OINIUIO TOJAPYJIMUBAHUS 3aaHero Mocta emé B 1987 rogy Ha CIHOPTHUBHOM KyIe MOJENH
Prelude. I'ogom mo3xe pupma Mazda nmpumeHMIa Takyro OMNIMIO HA CBOMX MoJeisax 626 m MX6.
Taxke ¢ 3TOH cHcTEMOW SKCIEpUMEHTHpOBAIM M amepukaHibl B GeneralMotors, oHa HOcHIia
Ha3zBanue Quadrasteer. OHa OMIIMOHATBFHO CTaBWJIAach Ha BHeAOpokHUMKM Suburban u Yukon u Ha
nukan Silverado. YV xommanmu Nissan cuctema mojapyiuBanusi HaszwpiBamach HICAS. Ha nauane
MIPOM3BOJICTBA OHA MPUBOAMIIACH B JIEUCTBUE TUIPABINYECKUM MEXaHU3MOM U ObUIa 00BEIMHEHA C
pyJieBbIM THIpOycuiuTeneM. E€ craBunu Ha mozenu Nissan u Infiniti ¢ 3amauM npuBogom. Ho B
cepeIuHe JIEeBSIHOCTBIX TOJOB OT TaKOMW CHUCTEMbl OTKa3ajHCh, TaK KaK OHAa ObLIa CIOXKHOW M HE
OTJIMYAJIaCh BBICOKOM HaJEXHOCTBIO, U mepenuin Ha aktyaTtopel. B 2008 roxy koHuepH Renault-
Nissan mnpeactaBun RenaultLaguna ¢ HOBOW cucTeMON TOIpYJIMBaHHUS 3adHEH TMOABECKU
ActiveDrive. EBpomeiiiipl Takke HE OCTaBaJlUCh OCTOpOoHb. Hampumep, kommanuss BMW BHenpuia
cUCTeMy NOJpyiuBaHUs moj Ha3BaHueM IntegralActiveSteering Ha aBTOMOOMIU 7 series u 6
seriesGrancoupe. IlaccuBHass MHoOrHMe COBpEMEHHBIE aBTOMOOWMIN OOOpPYAYIOTCS YNPOUIEHHOM
CUCTEMOI MOJPYJMBAaHMUS 3aqHUX KoJ€c. B 3aAHIOI MOJABECKY BCTPAMBAIOTCS SJIEMEHTHI,
oOnagaromye onpeAenEHHBIME  (U3NYECKMMU CBOWCTBAMHM, TPOTHUBOJICHCTBYIOINIMMU HHEPIUU
MPSIMOJIMHEMHOTO JIBU>KEHHUS.

Takoil TUII MOJPYJIMBaHUS Ha3bIBa€TCA MACCUBHBIM. B Takux aBTOMOOWIISAX 3aAHsIs MOJBECKA
MPOEKTUPYETCS 10 0CO00M reOMETPUH C MPUMEHEHUEM MOABMXKHOMN TAru Yarrta. Cuctema CTpOUTCs
TaKuM 00pa3oM, 4To MpH Habope TOCTaTOYHON CKOPOCTH M BXOXJIEHUH B MOBOPOT, 3aJHHE Koyéca
MOAPYJMBAIOT B Ty € CTOPOHY, YTO U MEpPEAHHUE, 3a CUET MepepacupesiesieHus CUl B MOABECKE.
Kpome HeoObIYHON TeomeTpuu, ycuiaeHHe »d¢p¢eKTa TPOUCXOAUT M 32 CUET YCTAaHOBKU
CailyIeHTOIOKOB onpeAenEéHHON ynpyrocTy U Gpopmbl. Takas KOHCTPYKIUS TIOJOKUTENBHO BIHUSIET Ha
CTaOMIM3AINI0 aBTOMOOWIISI TIPY MTPOXOXKIACHUH BUpaxeil. Takoii cuctemoii ocHamancs FordFocus B
nepBoM IMokoneHuu. Ha camMoM Jiene JaHHBIM NOpPUHOMI HE SBISETCS HEKUM HOBATOPCKUM
TEXHOJOTMYECKUM pELICHHEM, TaK KakK 3a IOCJIEIHUE Mapy JECATUWIETUN HHKEHEPAMU YUYUTHIBAJINCH
noJipyiauBaroie coiictBa. Ho HexoTopwle mpousBoguTenu, Takue kak Ford, yaemunu ocoboe
BHUMAaHNE JaHHBIM CBOMCTBAM M BBIICIHIN KOHCTPYKIHIO B OHY 0c00yI0 cuctemy. [Ipenmytecta
u HepocTaTku M B 3aBepuieHuMe OroBOpMM OCHOBHBIE IUIFOCBI U MHUHYCHI ITOJAPYJIMBAIOLIEH 3aHEN
nosaBecku. K MONOXHUTENbHBIM CTOPOHAM OTHOCUTCSI YBEJIMYEHHE MaHEBPEHHOCTH Omaropaps
MEHBIIIEMY TIOBOPOTHOMY paauycy U YyiIydllleHHe YIpaBiseMOcTH aBTomoOwis. HaumbGonee
CEpbE3HBIM MHHYCOM CUHUTaeTcsl 0oJiee CII0KHAsi KOHCTPYKLMS CHUCTEMBI 3aJHEH IOABECKH, UTO
BJIIMSIET HA CTOMMOCTH aBTOMOOMIISL M YBETTUUHMBAET aTPAThl HA PEMOHT.
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