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Meroauueckue  ykazaHus — NOpeaHasHaueHbl s cryaeHtoB  rpynn  CIIO
cneruanbHocTH 23.02.07 « Texuuueckoe 00CIyKUBAaHUE U PEMOHT JBUTATEIIS, CHCTEM
UM arperaroB aBToMoOmwied» mno aucuumiuHe «OCOOEHHOCTH  KOHCTPYKIIMM
aBTOTPAHCIOPTHBIX CPEICTB» COCTAaBJIEHBI B COOTBETCTBUU C TpeboBaHusiMu OI'OC
CIIO. [Ipenna3naueHsl sl CTYJAEHTOB, 00yJaromumxcs mno cneuuanbHoctu 23.02.07
«Texnnueckoe 0OCTy)KMBaHWE M PEMOHT [JBUTATENs, CUCTEM U arperaToB
aBTOMOOHUIIEN»



IHosicuuTeIbHAA 3aNIHCKA
I[aHHI)IG METOANUYCCKUC YKaSaHI/IS[ npenH%HaquH 1A 3aernneHm{ TCOpCTI/I‘IGCKI/IX 3HaHI/II\/'I

U TIPHOOpETeHHsT HEOOXOAMMBIX NMPAKTUYECKUX HABBIKOB W YMEHHH MO MPOrpaMMe JHCIUILTHHBI
«OCOOEHHOCTH KOHCTPYKLHH aBTOTPAHCIOPTHBIX CpeAcTB» ais crneuuanbHoctu CIIO  23.02.07
TexHndeckoe 00CTyKMBaHNE U PEMOHT JIBUTATENs], CUCTEM U arperaToB aBTOMOOMIIEH

HpaKTI/ILIeCKI/IG 3aHATHUA COCTaBJICHBI B COOTBCTCTBHHM C Tp€6OBaHI/I$IMI/I CDez[epaJH)Horo

rOCyAapCTBEHHOT0 00pa30BaTENIbHOTO CTaHapTa
B pesynbraTe ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYArOIIUIICS JOJIKEH YMETh:

OmnpenensiTe OCHOBHBIE T€OMETPHUECKHE TTapaMeTphl AeTallel, y3JI0B U arperaTos;

OmnpenensaTh TEXHUYECKHE XapaKTEPUCTUKHU Y3JI0B U arperaToB TPAHCIIOPTHBIX CPEJICTB;
[TonGupath HEOOXOAUMBINA HHCTPYMEHT U 00OPYIOBaHUE [T IPOBEACHUS padoT;

[TonOupath OpWTHHANBHBIC 3allaCHBIE YacTW W HMX AaHAJIOTW M0 apTUKyJaM M KOJaM B
COOTBETCTBHH C KaTaJIOTOM.

[TonGupath HEOOXOAUMBINA HHCTPYMEHT U 00OPYIOBaHUE [T IPOBEACHUS padoT;

[TonOupath OpWTHWHANBHBIC 3allaCHBIE YacTW W HMX AaHAJIOTW 10 apTUKyJaM M KOJaM B
COOTBETCTBHH C 3aJlaHHEM;

BusyasibHO M SKCHEPUMEHTAIBHO OIPENENATh TEXHHYECKOE COCTOSIHHE Y3JIOB, arperatoB H
MEXaHHW3MOB TPAHCIIOPTHOTO CPECTBA;

[TonOupaTh HEOOXOMMBIN HHCTPYMEHT U 000pYyJOBaHHE /IS IPOBEICHNUS padoT.

OmnpenensiTb  BO3MOXHOCTb, HEOOXOJUMOCTH W JKOHOMHUYECKYIO  I1€Jeco00pa3HOCTh
MOJICpPHHU3AIIIH AaBTOTPAHCIIOPTHBIX CPEJICTB;

Co0:1r01aTh HOPMBI SKOJIOTHYECKOM 6€301MacHOCTH

OmnpenensaTh HaNpaBJICHUS PECypcocOepeKeHUs B paMKax MPpopeCCUOHATBLHON AeATEIbHOCTH 110
npodeccuu (CIeruaIbHOCTH)

Omnpenenuts HEOOXOIUMBIE PECYPCHI;

BrnaneTrs akTyalbHBIMU METO/IaMHU pabOTHI;

[TpoBOIUTH KOHTPOIIE TEXHHYECKOTO COCTOSIHUS TPAHCTIOPTHOTO CPEJICTBA.

CocTaBUTh TEXHOJOTHYECKYIO JTOKYMEHTAIIMI0O Ha MOAEPHU3AIMIO M TIOHWHT TPAHCHOPTHBIX
CPEACTB.

OmnpenenuTs B3aMMO3aMEHSEMOCTh y3JI0B M arperaTroB TPAHCIIOPTHBIX CPEICTB, HEOOXOAWMBIN
00bEM HCIOJIB3YyEeMOro MaTrepuana, BO3MOXKHOCTh HM3MEHEHHs WHTEphepa, KaueCTBO
WCTIOJIB3YEMOTO CBIPhS,;

VY CTaHOBUTH AOTOIHUTENBHOE 000PYIOBaHUE, PA3IHYHbIEC AyAHMOCHCTEMBI, OCBEIIICHHE.
BeimonHuTE apMaTypHbIe paOOTEHI.

Omnpenenuts HEOOXOTUMBIH O0BEM HCIIOIB3YEMOTO MaTepualia, BO3MOXKHOCTH H3MEHEHUS
IKCTEPhEpa Ka4eCTBO HCIOIB3YEMOTO CHIPhS;

VY CTaHOBUTH JOMOJHUTENBHOE 000pyI0BaHNE, BHELITHEE OCBEIICHHUE.

HanocuTth kpacky u miacTuauM, adporpaduro.

WzroroButh kKapOOHOBBIE AETAIN

Bu3syanbpHO onpenensiTe TEXHHYECKOE COCTOSTHIE MPOU3BOICTBEHHOTO 000Dy I0BaHUS;
OmnpenensTb HAMMEHOBaHHUE U Ha3HaYEHHE TEXHOJIOIMYECKOro 000py10BAHUS;

[lonbupatb  WHCTPYMEHT M  MaTepuaibl Ui  OLEHKM  TEXHHYECKOTO  COCTOSIHHUS
MPOMU3BOICTBEHHOTO 000PYIOBAaHUS;

YuTaTh 4ePTEIKH, ICKU3BI U CXEMBI Y3JI0B 1 MEXaHU3MOB TEXHOJIOTHYECKOTO 000pYJOBaHHS;
ObecnieunBaTh TEXHUKY O€30MACHOCTH MPU BBIMOJHEHUH PabOT MO OLIEHKE TEXHUYECKOTO
COCTOSIHHSI TIPON3BOJICTBEHHOTO 000y 10BAaHHS;

Omnpenensats NOTpeOHOCTh B HOBOM TEXHOJIOIMYECKOM 000pY/I0BAHNUHY;



OmnpenensiTb HEUCIPABHOCTH B MEXaHU3MaxX MPOU3BOJACTBEHHOTO 000pYy10BaHUSI.

CoctaBiath rpaduKu 00CITy>KUBaHUS TPOU3BOICTBEHHOTO 000PYA0BaHMS;

[lonbupath MHCTPYMEHT M MaTepuanbl Uil MpoBeACHUs paboT MO TEXHUYECKOMY
00CITyKUBAaHUIO U PEMOHTY IIPOU3BOJCTBEHHOIO 000PYAOBAHHUS;

OOecnieunBaTh TEXHUKY O€30MAaCHOCTH MpPH BHIIOJIHEHUH pabOT IO TEXHUYECKOMY
00CITyKMBaHHIO TPOU3BOJCTBEHHOT0 000PYA0BaHNUS;

HactpauBath mpon3BocTBEHHOE 000pyAOBaHNE U IPOU3BOAUTH HEOOXOIUMBIE PETYINPOBKH.
IIporuo3upoBaTh HHTEHCUBHOCTh U3HAILIMBAHMS JeTajlel U y3J10B 000py10BaHHUS;

OnpenensaTb  CTENEHb  3arpyK€HHOCTM W CTENEHb MHTEHCUBHOCTH  MCIIOJB30BaHUSA
MIPOM3BOJICTBEHHOTO 000PYI0BaHMUS;

JlMarHocTupoBaTh 00OPYOBaHUE, UCTIONb3Ysl BCTPOCHHBIE U BHEITHUE CPECTBA JUArHOCTHUKH;
PaccunThiBaTh YCTaHOBJIEHHBIE CPOKH KCILTyaTalluu IPOU3BOJICTBEHHOTO 000y I0OBaHHUS;
[TpuMeHSATh COBpEeMEHHBIE METOJBI PAaCUeTOB C HMCIOJIB30BAHUEM IPOrPAMMHOTO OOECIICUCHHUS
IIK;

Co3pmaBath BUpTyallbHbIE MaKeThl HCCIEAYeMOro o0pasia ¢ KpUTepHsIMU BO3JICHCTBUI Ha HEro,
npuMeHsist mporpammuble obecniedenus [1K.

B PE3YIbTATC OCBOCHUA yqe6H0171 JAUCIUITTNHBI O6y‘-I&IOH.[HfICH JOJI’KCH 3HATb:

Ha3znauenue, ycTpoHCTBO M MPUHIMT pabOTHI arperaTtoB, y3J10B U JIeTajieil aBTOMOOUIIS;
[IpaBumna 9yTeHUs HNEKTPUICCKUX U THIPABINUECKUX CXEM;

[IpaBuna monb30BaHUsI TOUHBIM MEPUTEIBHBIM HHCTPYMEHTOM;

CoBpeMeHHbIe IKCIUTyaTallMOHHBIE MaTepHalibl, MIPUMEHsIEMbIe Ha aBTOMOOMIIBHOM TPaHCIIOPTE.
OcHOBHBIE CEpBUCHI B CETH HHTEPHET 10 MOAOOPY 3amacHbIX Yactell; Kimaccudukamnus 3amacHbIx
yacTell aBTOTPAHCTIOPTHBIX CPEJ/ICTB;

3akoHbl PO perynupytommue chepy nepeodopy10BaHUs TPAHCTIOPTHBIX CPENICTB;

Ha3znauenue, ycTpoHCTBO M MPUHIMT pabOTHI arperaTtoB, y3J10B U JIeTajeil aBTOMOOUIIS;
OcHOBHBIE HANPaBIICHHSI B 00IACTH YIYUIICHUS TEXHUIECKAX XapaKTEPUCTHK aBTOMOOHIICH;
Hasnauenuwe, ycTpoHCTBO M TpPUHUUI pPabOThl TEXHOJOTHYECKOTO O0OpYIOBaHHS s
MOJICPHU3AIIUH aBTOTPAHCIIOPTHBIX CPEJICTB;

Metoauky ompeseleHuss 3KOHOMHUYEcKoro sddexta oT MoAepHU3aUUW U MOAUUKALUN
aBTOTPAHCIIOPTHBIX CPE/ICTB.

KoHcTpykTHBHBIE 0COOEHHOCTH Y3JI0B, arperaToB M JeTajeil aBTOTPAHCIIOPTHBIX CPE/ICTB;
Haznauenwe, ycCTpOWCTBO M TPHHIUN pPabOTHl TEXHOJOTHUYECKOTO OOOPYHOBAHHS LIS
MO/JICpHU3AIUH;

Marepwuarsl, HCIIOb3yeMbIe IIPH MTPOU3BOJICTBE JIeTaleH y37I0B, arperaTos.

[IpaBuna pacuera cHIDKEHHS 3aTpart Ha dkciuryaTanuio T.C., peHTa0eNbHOCTh YCIIyT;

[IpaBuna mojicyera pacxoja 3amacHbIX 4acTel, 3aTpaT Ha 00CITy)KMBaHUE U PEMOHT;

IIpaBuia sK0I0rMYECKOi 6€30MacCHOCTH NMPH BEACHUH NPOPECCUOHATBHOMN e TeTbHOCTH
OcHOBHBIE pecypchl, 3a/IeHCTBOBaHHBIE B MPO(HECCHOHATFHON AEATEIbHOCTH

[Tytu obecnieuenus pecypcocoepexxenus. TpeOoBaHMs TEXHUKH O€30TTaCHOCTH.

3akoHbl PO, pernameHTupymoye npou3BeieHue padoT Mo TIOHUHTY

OcobeHHocTy ¥ BUbI TFOHUHTa. OCHOBHBIE HANPaBJICHUS TIOHUHTA JIBUTaTeIs.

YcTpoiicTBo Beex y3i0B aBromobwmis. Teopuro neurarens. Teoputo aBTomobumns. OcobeHHOCTH
TIOHWHTA TIOJBeCKU. TexHHueckrue TpeboBaHus K TIOHUHTY TOPMO3HOM cucteMbl. TpeboBaHus Kk
TIOHUHTY CHCTEMBI BBIITyCKa OTPaOOTaHHBIX Ta30B. OCOOCHHOCTH BBIMOJHEHUS OJOKUPOBKH IS
BHEJIOPO’KHUKOB. 3HATh BUJbI MAaTEPUAJIOB IPUMEHIEMBIX B CaJIOHE aBTOMOOWIIS,

OCOoOeHHOCTH HCTIONb30BaHHS MAaTEpHAIOB U OCHOBBI X KOMIIOHOBKH;



OCOOCHHOCTH YCTAaHOBKHU ayHOCHCTEMBI;

TexHuky ocHallleHHsI TOTOJIHUTEIbLHBIM 000PYI0BaHUEM;

OCOoOEHHOCTH YCTaHOBKH BHYTPEHHETO OCBEILICHMUS;

TpeboBanuss K MarepuasaM M OCOOCHHOCTH TIOHMHTA cajoHa aBToMoOmwis. CrocoOsl
YBEJIMYEHUS MOLTHOCTH JIBUTATEIS;

TexHOMOTHI0 YCTAHOBKHM KCEHOHOBBIX JIAMIT U OJIOKA PO3KUTA;

Mertonpl HaHeceHus adporpaduu;

TexHonorHI0 MOI00PA AMCKOB IO THIIOPA3MEPY;

I'OCT P 51709-2001 mpoBepku cBeTa ¢ap Ha COOTBETCTBHE;

Ocob6enHoctu noadopa MaTepuaioB AJsl MPOBEICHHS MOKPACOYHBIX padoT;

3HaTh 0COOEHHOCTH M3rOTOBJICHHUS IIJIACTUKOBOI'O 00BECa;

TexHOIOTHI0 TOHUPOBKH CTEKOJ; TEXHOIOTHIO U3TOTOBJICHUS U YCTAHOBKH TTOAKPHLTKOB.
Hasnauenue, ycTpoicTBO U XapaKTEpPUCTUKH TUIIOBOTO TEXHOJIOTHUECKOT0 000pyA0BaHUS;
[Ipu3Haky 1 IPUYMHBI HEUCTIPABHOCTEHM 000PYI0BaHUS €r0 y3JI0B U JIeTalei;

HewucnpaBHocTH 000py10BaHMS €0 Y3JI0B U JIeTaJIeH;

[IpaBumna 6e30MacHOTO BIAICHUS HHCTPYMEHTOM M JTUarHOCTHYECKUM 000PYIOBaHHEM;
[IpaBuna uTeHHs dYepTeKeW, SCKU30B M CXEM Y3J0B M MEXaHHW3MOB TEXHOJOTHYECKOTO
o0opyToBaHus;

MeToanKy pacdeToB IpH OTPEICICHNN TTOTPEOHOCTH B TEXHOJIOTHYECKOM 000pYI0OBaHUY;
TexHuyeckue KHUIKOCTH, Maclia M CMa3Kd, MPUMEHSEMbIE B Yy3JlaX MPOU3BOJACTBEHHOTO
000pyI0BaHUSI.

CucrteMy TeXHHYECKOTO OOCITY>)KUBAHHSI 1 PEMOHTA TIPOU3BOJICTBEHHOTO 000PYTOBAHNUS;
Ha3nauenue u mpuHIUO IEHCTBUS MHCTPYMEHTA NJIsl MPOBENEHUS PabOT MO TEXHUYECKOMY
00CITy’)KUBaHHUIO  PEMOHTY IPOU3BOACTBEHHOTO 000PY/I0BAHUS;

[IpaBumna paboThI ¢ TEXHUYECKOW TOKYMEHTAITUEH Ha TIPOU3BOJICTBEHHOE 000pY/I0BaHHE;
TpeboBanus oxpaHbl TpyAa HpHU MPOBEACHUH pabOT MO TEXHUYECKOMY OOCITYKHBAaHUIO U
PEMOHTY MPOU3BOJICTBEHHOT'O0 000PY/10BAHMS;

TexHonoruto paboT, BHITOTHAEMYIO Ha MPOU3BOJICTBEHHOM 000PYIOBaHUH;

CriocoObl HACTPONKHU U PETYITUPOBKH IIPOU3BOJICTBEHHOTO 000Dy IOBaHHUSL.

3aKOHBI TEOPUH HAJICKHOCTH MEXaHU3MOB U JIeTallell IPOU3BOJCTBEHHOTO 000y 10BaHHUS;
Brusaue pexuma pabOThl TPEANPHUSTHS HA HWHTEHCUBHOCTH PaOOTBI MPOW3BOJCTBEHHOTO
000pyI0BaHUs U CKOPOCTh M3HOCA €T JIeTallel U MEXaHU3MOB;

CpencTBa TMarHOCTHKH MPOU3BOJACTBEHHOTO 000PYI0BaHUS;

AMOpTH3alIMOHHBIE TPYNIBI W CPOKH TIOJIE3HOTO HCIOJIB30BAHUS TPOM3BOJCTBEHHOTO
ob6opynoBanus; [Ipuemsr paboter B Microsoft Excel, MATLAB u ap. nporpammax;

DaxTOpHI, BAUSIONINE HA CTETIEHh U CKOPOCTh U3HOCA MTPOU3BOJCTBEHHOTO 000PYI0BAHUS



OO0mue ykazaHus 0 NPOBEICHUIO NPAKTHYECCKUX 3aAHATHIA.

Leab0 NpakTH4ecKNX 3aHATHI M0 TEXHUYECKOMY 00CIY:>KUBAHUIO U PEMOHTY
aBTOMOOMJISI SIBJISIETCS 3aKpeIuieHHe TeOPeTHYeCKUX 3HAHWUM, MOJYyYeHHBIX B
yueOHbIX KaOMHeTaX M B IMpolecce CAMOCTOSTEJbHOH padoThl y4yaluxcsi C
yueOHoii iutepatypoii. [Ipy BbINOTHEHNH NPAKTUYECKUX 3aJaHUH OT yYAIUXCs
TpedyeTcsl CaMOCTOfITe/IbHOE BBINOJHEHHEe onepanuili mo pa3zdoopke-cOOpke
arperaToB MocJje NpeIBAPUTEJbLHOr0 M3y4YeHHsl UX YCTPOMCTBA, 0COOeHHOCTEM
padorbl U 0e30macHbIX MeETOJOB Tpyda I1OA OOIWUMM PYKOBOACTBOM
npenojaaBaTeis.

N3yuasi ycTpoiicTBO, MPOBOJASI AEMOHTAK W MOHTAXK arperatoB, CheM H
YCTAHOBKY JeTajiedl, y4yaluecsi MNOJY4YalT NEePBOHAYAJIbHbIC IPAKTHYECKHE
HABBIKHU NPOBEICHU onepanuii pa30opku-cOopku, peryauposku, TO u pemonTa
y4YaTcs palHOHAJIBLHOMY HMCIIOJb30BAHUI0O HHCTPYMEHTOB, npucnocodaennii. Ilo
Mepe BBINOJHEHUS] 3aJaHM HMX YMEHHSl KAK HMCIOJHHUTeNed NPAKTHYeCKUX
3aJaHMd COBEPILIEHCTBYKTCS, 3aKPEIISIIOTCH HABBIKH MNPO(eCcCHOHATBHOIO
NnpoBeeHUsI Pa30OPKU-COOPKN arperaToB, PeryJMpPOBKH TeILUIOBbIX 3a30POB M
ap. IlosydyeHHble 3HAHUST TOMOTYT TIPAMOTHO JKCIUIyaTHPOBATh TEXHHKY,
HAXOJUTh M YCTPAHATH HEUCHPABHOCTH, TPAMOTHO BBbINOJHATH CJIECAPHO-
PEMOHTHbBIE PA0OTHI N0 YCTPAHEHUI0 HEUCIIPABHOCTEN, BLINOJIHATH ONEePALINH 110
peryJIupoBaHUI0 MEeXaHU3MOB, 00ecieYuBasi 10JArOBEYHOCTh PA0OTHI MAIIIMHBI.

BbIno/iHEHNI0 MPAKTUYECKOr0 3aJaHUA 1O pa3dopkKe-cOOPKe arperaTroB, UX
TO u pemMoHTY mpeamiecTBYeT JITamn 3aKpellieHHsl TeOpeTHYeCKUX 3HAHUH 0O
JAETAJIAX, U3 KOTOPBIX COCTOAT arperarbl ¥ MeXaHU3Mbl, COJACPKAHUS U NePeUHs
padoT. ITOM HeJIN CJIYKUT NPUBeIeHHbIH HIIOCTPATUBHBIN MaTepHaJl.

Pa30opka-cOopka MexaHHW3Ma HYKHA JJsi TOro, 4YTo0bI YBHAETb, KAaK
COeIMHEeHbI MeK1Y C000M 1eTajii, KAK OHU B3aHUMOJEHCTBYIOT BO BpeMs padoThl.

B uyacTu 3ajaHuMii MpegyCMOTPEeHA TOJBKO YaCTH4YHAs pa300pKka MexaHH3Ma.
JTO OTHOCHUTCH K TeM CJIy4asiM, KOI/la PAacCIoJIO:KeHHe [eTajieil B MeXaHH3Me
XOpOIIO0 BHAHO U 0e3 MOJHON pPa30OpKH MM KOrja MNOA0OHBI MeXaHH3M
yuaumuecs y:ke pa30oupaju npy BbINOJHEHUH NPeAbIIYIINX 3a1aHUI.

IIpu ocMoTpe CHATBHIX JeTajJedl ¢ HeJbl HUX AedekTanuu (BH3yaJlbHOH
AUATHOCTUKU HAa Hajaunuve [Je(eKToB) He00X0JAMMO OLEHUTh COCTOSIHUE
TPYLUMXCS TOBEPXHOCTEH, M3HOC 3y0beB MIeCTEPeH, MOCAJAO0YHBIX MeCT IOJ]
NOAIIUNHUKN, COCTOSIHHE YIUIOTHUTEJbHBIX KoOJiell, MAaHeT, MPOKJIAIA0K,
onpeesuTh, KAK CMa3bIBAalOTCH /1eTAJH, HAWTH KaHaJabl cMa3ku. [Ipu pazdopke
Heo0XoauMoO 00pamaTh BHHMAaHHE HA YHMCJIO PEryJivMpoOBOYHBIX MNMPOKJIAAOK H
MeCTa HX PAaCHoOJIOXKEHHUsI, OJHOBPEMEHHO H3y4aTb [pyrue MeXaHH3Mbl
peryJiupoBaHus.

IIpu cOopke MexaHU3Ma HeOOXOAMMO YUHMTBHIBATb, YTO OJHM JAETAJU TO0JKHBI
KPeNnuThCs MPOYHO, a IPyrue — ¢ He0OXOAMMbIMHU 3230PaMHU B COCTUHEHUSIX 1JIA
o0ecrnieueHust padOThHI MeXaHU3MA.

Jliifl mpoBe/leHHs] MOHTAKHBIX U PeryJMpoOBOYHBLIX PadoT Kaxaoe yueOHoe



3B€HO [IOJI’)KHO MMeTh HEeCKOJbKO KOMIUIEKTOB HHCTPYMEHTOB, a TaKiKe
JTOMOJHUTEJIbHO MHCTPYMEHTHI M NPHUCHOCO0JIeHHsI, Heo0XoauMble s
BbINOJTHEHHUS 3a1aHUA.

Komnnexm uncmpymenmosé — 310 HaOOP cjaeyIONUX HHCTPYMEHTOB:

1) KJIIO4YM raeqdnbie Apycroponnue 8x10; 10 x 12; 12 x 13; 13 x14; 14 x 17; 17 x
19; 19x22; 22x24; 24x27; 27x30; 32x36 MmMm;

2) KJI04YM TopuoBbie 10; 125 13; 14; 175 19; 22 u 24 MM WJIH KJIHOYH TOPHOBbIE
CO CMEHHBIMH I'0JIOBKAMHU TAKHX K€ Pa3MepPOB ¢ BOPOTKOM U JOMOJHUTEIbHBIM
YAJIMHHUTEJIEM;

3) OTBEPTKH, MACCATHKHI, KPYIJI0ryOLbl, MOJIOTOK, 3yOUJ10, 00POIOK.

Yuammecsi A0/LKHBI YMETh CAMOCTOSITEILHO BBIOMPATH HHCTPYMEHT ISl
NMPOBeAeHUS] KOHKPETHBIX oOnepanmuili NpH BbINOJHEHUM 3JaHUSA, T.e. OHHU
JTOJIKHBI BbIPA00TATH BEPHbI, TOUHBIN IJ1a30Mep, YTOObI HA 1123 0€301M00YHO
onpeaeJATh pasMepbl 00JTOB M TaeK, He TMPHMEHSAS HW3MepPHUTeJIbHbIH
HHCTPYMEHT.

I/IHCprKHHﬂ Mo nmMpaBuJjiaM 1 Me€pamM 0€e30I1acCHOCTH

NP NPOBeJICHNH NMPAKTHYECKHUX 3aAHATHH M0 MEKAUCHUIIIMHAPHOMY KypCy
M/K.03.01«Oco0eHHOCTH KOHCTPYKIMIA ABTOTPAHCIIOPTHBIX CPEACTB»

Opnexpa yyarierocs 1oJbkHa ObITh MOJI00paHa 1Mo €ro pocTy, 3alpaBlieHa, pyKaBa
3aCTErHYThl. BOJIOCHI IOMKHBI OBIThH 3aIUIIEHBI TOJIOBHBIM YOOPOM.

Pyku yuyamerocss He JOJDKHBI OBITH 3aMaciieHbl, YTOOBI OH MOT HaJIe’KHO
yACpKUBaTh HMHCTpyMEHT. OUWIaTh W MBITh PYKH OCH3MHOM WM JU3EIbHBIM
TOILUIMBOM 3aIpPEIICHO.

Pabouee MecTo MOMKHO COAEPIKATHCS B YHCTOTE M IMOPSAIAKE, MPOXOIBI JTOJKHBI
OBITH CBOOOTHBIMU.

[Ipu cHITHH MK pa3boOpKe arperaToB, B KapTepe KOTOPHIX MOXKET OBITH Macio,
MOJACTAaBUTh BAHHOYKY [UJI1 €ro ciuBa. B ciydae mnomagaHus wmacia Ha I0Jd
HEOOXOJMMO TATHO 3achilaTh OMWJIKAMU WM TECKOM, J1aThb Macily BOUTATbCS, H,
yOpaB 3aChINKY, MPOTEPETh MECTO BETOIIbIO Hacyx0. OTpabOTaHHYIO BETOIIb YOUpaTh
B JKEJIE3HBIN SIIUK C TIUIOTHOM KPBILLIKOM.

ITonq kojeca MOHT@XHBIX MEXAaHU3MOB HEOOXOJIMMO YCTaHABJIUBATH
MIPOTUBOOTKATHBIE KOJOAKUA. BcTaBaTh HOramMu Ha KoJjieca W JAPYTrue€ HEyCTOWUYHMBBIC
YaCcTU MEXAHU3MOB 3aIpeniacTcs.

Kpyrnbele aetanu (Bayibl, MOPUTHHU, ITUIMHAPHI, THIIB3BI U Ap.) 3alpeniaeTcs KiacTh
Ha Kpai cToJa.

Hcnons3yemblii 11 paboThl HHCTPYMEHT JIOJDKEH OBITh B UCIIPABHOM COCTOSTHUU H
COOTBETCTBOBATH OMPEICIICHHBIM TPEOOBAHUSIM:

- MOJIOTOK JIOJDKEH MMETh CJIETKa BBIMYKJIBINA, TJIAJKHUA, 0€3 3a3yOpUH U TPEIINH
00€K; pydyka MOJIOTKA, M3TOTOBJIECHHASI W3 JIepeBa TBEPAOUM MOPOJIbI, JOJKHA OBITH
HE3aMacJIEeHHOM, TJIaJIKoM, 03 CyuKOB, PACKJIMHEHHOM!;

- 3yOWJIO HE JOJDKHO UMETh Ha YJIapHOM MOBEPXHOCTU U OOPOIKE TPEILUH, HAKJIeTa



MeTaJljia, CKOJIOB, BEIOOWH;

- OTBEpPTKa HE JOJDKHA HMETh OCTPBIA pabouMii KOHEI, a CTEepPKeHb OTBEPTKU
JIOJIKEH OBITH MPSIMBIM, HETIOTHY THIM;

- U3MEPUTEIIbHBIA WHCTPYMEHT JOJDKEH OBITh YHCTBIM, CYXHM H COJEP>KaThCS
OTJIEITHLHO OT pab04ero HHCTPYMEHTA,;

- Ta€UHBIC KIIOYM JJIA OMepalud HEOOXOJAMMO TOAOUpaTh TOYHO IO pasMepy.
3ampermiaercsi MOJIb30BaTHCSA KIIOYOM, y KOTOPOrO T'YOKM HE MapajyielbHbl U B 3€B
3aJI0’KCHBI TUTACTHHKY;

- HE JIONMYCKAaeTCs YJIMHECHHUE phluara 3a CYeT MCIOJB30BAaHMS KyCKa TPyOBI WJIH
JPYTOTo KII0Ya;

- IPU OTBOPAYMBAHWM Tack © (PYTOpPOK KpeIUIeHHs KoJjieca HEOoOXOAMMO
UCTIONb30BaTh CIICHMATBHBIN KIII0Y M3 Habopa MHCTPYMEHTOB (TUIOTHO HAJETh €ro Ha
raiiky, 3aHSTh YCTOMYMBOE IOJIOKEHUE, PACIIONOKUB PYKOSATKY phluara Tak, 4TOOBI
ycuire OblIIO HapaBJICHO K cebe).

JloMkpaT HEOOXOJMMO YCTaHaBIMBaTh B 00O3HAUEHHBIX MecTax. Eciu
0003HAaYEHUN HET, TO BHIOMPAIOT MECTO, 0OECTIEUNBAIOIIEE YCTOMUNBOE TOJIOKECHHE
MOJHATOTO 000pyIOBaHUsS W arperaroB. JIOMKpaThl JOKHBI HMETH CTOIOPHI,
MEIIAIONTUE BBIXOAY BUHTA WM PEUKH, KOT/Ia IITOK BRIIBUHYT B KpalfHEEe MOJIOKEHUE.
[ToBepXHOCTh TOJIOBKM INTOKA HE JOJDKHA JIOMyCKaTh NpOCKaib3biBaHUA. [lof
JOMKpaT TOJICTABIISETCS ITUPOKasi MpovHas Jocka. JJoMKkpaT ycTaHaBIMBAEeTCsI CTPOTO
BepTUKaIbHO. Ilociie mogbema eauHUIEI 000PYMOBAaHUS MJIsS CTPAXOBKH IIO7 HEe
YCTaHABJIMBAIOT ITOJCTaBKH.

Kaxnoe pabodee MecTO JOHKHO OBITH OCHAIIEHO:
- UCIIPAaBHBIM  TEXHOJIOTMYECKHUM  O0OpyIOBaHUEM, HWHCTPYMEHTOM H
MPUHAJIEKHOCTIIMU;
- TEXHOJOTMYECKUMHU KapTaMU U UHCTPYKIUSIMU;
- ONHCBIO O00OpYyIOBaHMS W KpaTKOW HMHCTPYKIIMEW IO MepaM | IpaBujiaM
0€30MacHOCTH TP BHITIOTHEHUUTIPAKTUYECKHUX PAbOT;
- IPOTUBOMOKAPHBIMU CPEJCTBAMU U IIPaBUIIAMU UX MPUMEHEHUSI.
Ha pabouunx mecrax 3anpenieHo:
- paboTaTh CTyJI€HTaM, HE MPOIISAININM UHCTPYKTAK;
- MIOJIL30BATHCS OTKPBITHIM OTHEM;
- BKJIIOYATh IPpUOOPHI U YCTAHOBKU 0€3 pa3pellieHus MpernoaaBaTes;
- XpaHUTb FOPHOYE-CMA30YHbIC MATEPUAIIHI;
- BKJIIOYATh JABUTATENU U IPUOOPHI, MUHYS 3aBOJICKUE BBIKJIIOUATEIIH;
- MOJIb30BATHCA HEUCTIPABHBIM MHCTPYMEHTOM, 3aBOJIHBIMU PYKOSTKAMU;
- MPUMEHSTH STUIMPOBAHHBIN OCH3UH;
- yCKaTh JBUraTelb WX CTEH]IbI IPU YTEUKE TOIUIMBA WJIU Ta3a;
- IPOU3BOJUTH B MOMEUIEHUH 3JIEKTPOTEXHUUECKUE, CBAPOUYHBIE U JIPYTHUE TEIIOBBIC
PEMOHTHBIE PabOTHI.
Paboune mMecTa JOJIKHBI COAEPKATHCA B YUCTOTE U MOPSIIKE, MPOXO/IbI JOJKHBI ObITh
CBOOO/THBIMH.



Bce pabGoune mecta ¥ BEHTWISTOPHI JABUTaTeNeH JOJKHBI UMETh WHAUBUIAYAIbHBIC
METaNIMYECKUE OTPAXKICHUS U TpadapeThl C HAAMUCIMU «/[BUTaTENb HE MyCKaThy.
DNEeKTpONpPOBOAbl JTOKHBI UMETh HAASKHYI0 H30isAuio. Ha kimemMMax u poserkax
HEO0OXO0IMMO yKa3aTh HAMPSKEHHUE.

Otnenenue mnabopaTopuu MO JUATHOCTUPOBAHHIO JBUTATENICH JOHKHO HWMETh
HAJEXKHYI0 BEHTWISILUIO C KPaTHOCThIO OOMEHA BO3]lyXxa He MeHee 1:1, mpocraTouHyro
OCBEIIEHHOCTh pabounx MecT — 500 JK, ypoBEeHb TPOMKOCTH IiTyma He 6oJiee 75 nb.

Kaxnoe pabodee MecTO MAOMKHO HMMETh: OrpaxjaceHue, pabouyyr0 OCHACTKY,
TEXHOJIOTUYECKHUE KapThl, HHCTPYKIIMH M UCIIPABHBIA MHCTpYMEHT. Ha mocty momxeH
OBITH MPOTHBOMOKAPHBIA IMUT, YKOMILICKTOBAHHBIH COTJIACHO THIIOBBIM IIPABHIIAM.
Yuamuecs I0ImyCKaroTcs K
71a060paTOpPHBIM pabOTaM TOJIBKO MOCIIE IEPBUYHOTO MHCTPYKTaXa Ha paboueM MecTe.

YcTaHOBKM M NPUOOPHI C 3IEKTPONUTAHUEM OT CETHU JOJKHBI HMETh oOIee
3a3eMJICHHE, a pabouyne JBHUraTelid — BBIBOJBI OTPaOOTaBIIMX Ta30B B arMocdepy
yepe3 CHelUaibHbIe TIIYITUTEIH.

JlabopaTopHO- TpPAKTHYECKHE PaOOTHI MPOBOMATCS MJIA DKCHEPUMEHTAIBHOU
POBEPKH TEOPETUUYECKOTO Kypca, H3JI0KEHHOTO Ha JIEKIUSAX W TMPAKTHYECKUX
3aHATHSAX WM U3YYCHHOTO YUYAITUMHUCS CaMOCTOSATEIBHO.

Ha naGopatopubix paboTax oTpadaThIBAIOTCS METOJUKH SKCIEPUMEHTATbHBIX
UCCIIEJIOBAHUM U TEXHHUKA OBJIAJICHUS METOIaMU U3MEPECHUIA.

[Ipu BbIOJIHEHUU J1A0OPATOPHBIX PabOT ClEIyeT CTPOro COOMI0IaTh TEXHUKY
o6e3onacHoctd (Th), ¢ KOTOpoil JOKEH O3HAKOMMTBCS KaXIbIM ydalluics IO
pociuck. TpeboBanus 1o Tb wW3M0KEHBI B MHCTPYKIMSIX, HAXOASAIIMXCS B
nabopaTopuu U 0pOPMIICHHBIX Ha CTEHJAX. YUalluecs, He MPOUIEANINe UHCTPYKTAK
0 TEXHUKE 0€30MaCHOCTH, K 1a00PaTOPHBIM 3aHSATUSAM HE JTOMYCKAIOTCA.

[Ipu HapymieHu# TMpaBU TEXHUKU OE30MACHOCTH yYalllUHCA HE JIOMYCKAaeTcs K
MOCIIEAYIONIUM 3aHATUAM, a wuHdopmarus o Hapymenun Tb goBomuTcs 10
aIMUHUCTpAMK KoJutemka. [lOBTOpHBINM JOMYyCK K BBHITIOJHEHUIO JAa0OPATOPHBIX
paboT ydamuncs MoydaeT mocjae HOBOTO HHCTPYKTaXa Mo TEXHUKE 0€301MacCHOCTH.

K oTderam mo mabopaTopHO-MPAKTHYIECKUM pabOTaM MPEAbSBISIIOTCS CIIEIYIONINE
TpeOOBAHMSL.

1. Pabora BBINONHSETCS AaKKypaTHO 0€3 MOMapoOK M HCIPABICHUN MACTOM WU B
KOMITBIOTEPHOM BapHaHTE.

2. OTyeT J0KEH COAEPHKATh:

- Ha3BaHue paboThI;

- 1IeJTb pabOoTHI;

- IOPSZIOK BBIMIOJTHEHUS PabOTHI;

- YEPTEXKH, CXEMBI, TUATPAMMBbl, TaOJIUIIbI;

- BBIBOJIBI U PE3YJIBTATHI 1O BHIMOJHEHUIO JaOOPATOPHO- MPAKTUUECKON PabOTHI.

3. Yyamuiicst B OT4ETE NOKEH OTBETUTH HA BCE KOHTPOJIbHBIE BOTIPOCHI.

Ha mpaktuueckyto paboty otBoauTcs 2 v 4 yaca no rpaduky. Ecinu ctyneHT He
yCHeN BBIMOTHUTH JIA0OPATOPHYIO padOTy B YKa3aHHOE BpeMs, €My CIEIyeT



3aKOHYUTH  pabOTy BO  BHEYpOYHOE BpeMs B  MPUCYTCTBUM  MacTepa
MPOU3BOJICTBEHHOT'O O0yUYEHHS.

[Tocne BBIMONHEHUS MPAKTUYECKOW pPaOOThl YYaIIMiiCS OTYMUTHIBACTCA TIEpe.l
npenojaBaTeeM O pe3yJbTaraX JKCIEPUMEHTAJIbHBIX HcCclenoBaHU. [oma
ydamuics odopmisier paboTy W 3alIUIaeT €€ Ha CICAYIONMEM 3aHSATUU Tepe]
BBITIOJTHEHUEM HOBOW paboThl. PaboTa cumTaeTcst 3a4TeHHOM, €ClTi B HEeW COOJIIOICHBI
Bce TpeOoBaHUs K €¢ 0(hOPMIICHUIO U HET 3aMEUaHUI IO €€ BBIBOAAM.

[locne BbIMOMHEHUs Bcex pabOT ydyaliuiicss moyiydaeT oOOIIMH 3a4eT 1o
7a00paTOPHO-MPAKTUYECKUM paboTaM M JIOMYCK K HWTOTOBOM aTTecTallud Mo
JUCLUTUIUHE.

VYuyanuiics, He BBITOTHUBIINKN U3JI0’KEHHBIC BBIIIE TPEOOBAHUS, HE JOMYCKACTCS
K UTOTOBOM aTTECTAI[MU [0 MOJIHOTO BBIMOJIHEHUS! KOMILUIEKCA MPaKTUYECKUX padoT,
IPEAYCMOTPEHHBIX MTPOTPAMMOI.
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Tema 1: «OcobeHHOCTH KOHCTPYKIMI coBpeMeHHBbIX VR —00pa3Hbix
ABHUIraTE eH»

IIpakTuyeckoe 3ansiTue Ne 1
«BbInoiHeHHe 3aJaHUI 10 U3YYEeHUIO yCcTpoiicTBa VR-00pa3HbIX ABUraTe1ei.»

Hean 3ausTus: «BeinoiHeHWE 3a/1aHU IO U3y4YeHHUIO ycTpoicTBa VR-00pa3Hbix
JIBUTATEJICH.»

Obecneyenne 3aHATHS: IUIAKaThl, KapTOTpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTHYECKOE 000pyI0BaHHUE.

V 00pa3Hbin aBTOMOOUIbHBLIN ABUraTesib: 0COGEeHHOCTH,
AOCTOMHCTBA U HEOOCTATKU

B obmem ciydae v oOpa3Hblii JABUTATEh — ATO OOBIYHBIN JBUraTeiib BHYTPEHHEIO
cropanus (JIBC), nuiauHapsl KOTOPOro KOHCTPYKTHBHO PACIIOIIONKEHBI JIPYT MPOTUB
apyra moj ompeaeleHHbIM yrioMm. Kak u i000oW apyroil MOTop, OH BO MHOIOM
ONpEeAeIISIeT KOHCTPYKIIHIO aBTOMOOUJIS.

o

—~

HemHoeo ucmopuu

Bnepsoie [IBC, umeromuii npakTuyeckoe MpUMEHEHHe, ObLT MOCTPOEH HEMEUKUMU
umwkenepamu ['. laitmiaepom u B. Maii6axom B 1883 roay. DTOT OJHOIMUINHIPOBBII
cuiIoBOM arperaT o0beMoM 462 ky0. cM. pa3BuBasl MOIIHOCTD 1,1 1. ¢. OgHaKo 3TOM
MOIIIHOCTH OBIJI0O HEJIOCTATOYHO M B JAJIbHEHIIIEM €€ HapallMBaHUE OCYIIECTBISIIOCH
nyTeM YyBeludeHus paboyero oObema ImwimHApa. Ho 3TOT mporecc He MoOT
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MpOoa0JIZKaTbCA 66CKOH€‘-IHO, IIO3TOMY KOHCTPYKTOPHI Ha4daJli ITOCTCIICHHO
YBCINYNBATL KOJIMYCCTBO NUJIMHIPOB.

Tak MOSBWINCH PSAIHBIE JIBYX- YETHIpEX- IIECTU- M JaXe BOCHBMUIIMJIUHIPOBHIE
neuratenu. [IpaBna, yBennueHrne KOJUYeCTBA YCTAHOBIEHHBIX B OJUH Psi/i LIMJIMHIPOB
Oonee 6-TM 3HAYUTENBHO YBEJIMYMBAJIO TabapuUTHBIE pa3Mepbl MOAKAIOTHOIO
npocTpaHcTBa aBToMoOwia. Kpome Oonblioi IJIMHBI PSAIHBIE MOTOPBl HUMEIOT H
JIpYyrye HeI0CTaTKU, HallpuMep:

0010 BeEC;

OTpaHUYCHUE MOIIHOCTH;

HEJ0CTaTOYHYIO cOaTaHCUPOBAHHOCTD H JIP.

B Hacrosmiee BpeMs pa3paOOTKOW PSIHBIX CHJIOBBIX arperaToB 3aHUMAalOTCS BCE
BEIyIIHUE MPOU3BOIUTEIM aBTOMOOMICH. CBSI3aHO 3TO ¢ TEM, YTO OHHU IMPOCTHI KaK B
W3TOTOBJICHUWU, TaK W B mpolecce 3KcruryaTanud. OTIMYAIOTCS OHU M BBICOKOM
PEMOHTOIPUTOTHOCTHIO.

[Tornmast, 4TO pacmoI0KeHNE MIIUHAPOB B OJIUH PSIT — 3TO BPEMEHHOE pEelIeHHE, TOT
xe B. Maiibax B 1889 roay nzo0pen u 3anateHToBasl v 00pa3Hblid ABUraTeNb. OQHAKO
nepsbie Takne JBC Hauanu m3rotaBiauBaTh TOJbKO HauuHas ¢ 1905 roga, nmpuyem He
B ['epmanuu, a B CIIIA u @panuum.

Ocobennocmuy KOHCMPYKYUU

KoHCcTpykTHBHO Vv OOpa3Hblii  JBUTATEIb
3HAUUTEIBHO CIIOKHEE CTAaHAAPTHOTO PSAAHOTO MOTOpa. Beas oHM OcHaIaloTCs ABYMSI
rojoBkamu Osoka munuHApoB (I'BL) u wumeroT Oonee CHOXKHBIE MEXaHU3MBbI
razopacnpenenenus (I'PM) u Bripsicka ToruBa.

Boabmioe 3HaYueHHe B KOHCTPYKIHUHM V OOpa3sHbIX JABUrarTelieii Urpaer yroJ
pa3MelleHUs] UWJIMHIAPOB OTHOCHUTEJBbHO APYr apyra.B mponecce 3Boonuu
CO3/IaBAINCHh PA3JUYHbIE KOHCTPYKLIHMH, B KOTOPBIX YIJbl pa3Bajia UWIWHIPOB
m3MeHsuch ot 1 1o 180 rpagycos.

B pezynomame muocouucnennvix skcnepumenmos paspadomuyuku npuluiu K 6bleooy,
umo Haubonee onmumanbHbimu saeaaomces yeavl 45, 60 u 90 epadycos. Umenno smu
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W

Yyenvl pazeanda YuiuHopo8 umeem OONbUWUHCIMBO COBPEMEHHBIX V 0OPA3HBIX CUNLOBbIX
azpezamoe.

OCHOBHBIM JOCTOMHCTBOM V OOpa3HBIX MOTOPOB SIBISIETCS MX KOMITAKTHOCTbH. [lpu
3TOM, MX HECKOJIbKO YBEJIWYEHHAs IIMPUHA CYLIECTBEHHOI'O 3HAYEHWsI Ha pPa3MeEphbI
MOJIKANIOTHOT'O MMPOCTPAHCTBA aBTOMOOWIISI HE OKA3bIBACT.

Pasznbie yribl pazBajia HMJIMHIPOB MCHOJIB3YIOTCS B PA3JIMYHBIX CHUJIOBBIX arperarax.
Hekoropsle ux koHdurypamuu cOadaHCUPOBAHBI OYEHb XOPOILIO, IPYrHe TPeOYyrOT
UCIIOJIb30BAHUSl  JIOTIOJTHUTENBHBIX MEXaHU3MOB. Tak, Hampumep, V 0Opa3Hbie
JIBUTATENIA C ONTUMAIBHBIM YTJIOM pa3Baja, TAKue Kak:

v 16 — mpekpacHO ypaBHOBEHIEHbI M OOECIEUMBAIOT PAaBHOMEPHYIO pPabOTy BcCex
UJTUH/IPOB,;

v 12 (cocrosimmii Kak-Obl W3 2-X HIECTUIMJIMHAPOBBIX CHUJIOBBIX arperatoB) —
HE3aBUCUMO OT yTJja pa3Bajia [MUJIMHIPOB OTIMYHO YPABHOBEIIECH;

v 10 u v 8 — TpeOyI0T HaIM4Ksi MPOTUBOBECOB HAa KOJICHYATOM Baly;

v 2, v 4, v 6 — OTIMYaIOTCS TOBBIIIICHHOW BUOpamuel u TpeOyroT JOMOIHUTEIbHON
OaaHCUPOBKHU.

JIBurateab VR u ero ocooennocTun

B 1991 rogy Hemenkuil KOHLIIEPH NMPEACTaBWII HOBYIO CXEMY PACTIOJIOKEHUS
LWIMHAPOB — PAAHO-CMEIeHHY0. KoMImanuu TpedoBaicss KOMIIAKTHBIN, HO
MOIIHBIA IIECTUIUANHAPOBBIA MOTOP ISl yCTAHOBKH Ha MajorabapUTHBIE MOJEIN
Audi, Volkswagen u Seat: Tpaguiionssiii V6 B HUX IPOCTO-HAIIPOCTO HE BIIE3aJl.

HoBbiii nBurarens mnoiyumn oOo3HaueHue VR — ab0peBuaTypy, 0003HAYAIOIIYIO «V-
00pa3HO-pSIIHBINY. DTOT MOTOP MPEICTABIsUT COOOM 3JaKkyl0 MoMech V-00pa3HOro
arperaTta ¢ 04eHb MaJbIM Pa3BaJIOM ITWJIMHJIPOB M OOBIYHOTO PSAHOTO aBHUTATeNs. Ero 6
IIWIMHIPOB PACIIOIOKEHBI V-00pa3Ho 1o yIiioM 15 rpaaycoB, HOPIITHU PaCIIOIOKEHEI B
OJloKe B IIaXMAaTHOM TMopsjike. KOMMakTHOCTh TMO3BOJISIIa HAKPBITh OJOK IMIIMHJIPOB
BCEr0 OTHOU OOII€il TOJIOBKOIA.

Hocmouncmea u Hedocmamru

[IIupokoe pacnpocTpaHEeHUE vV 00pa3HbIe ABUTATENId MOJYYHIIH, B MEPBYIO OYEPENb,
Onmarojapsi BO3MOMKHOCTH  IOJYYEHUSI MAaKCUMAJIbHOTO KpPYTAILIEr0 MOMEHTA.
Jlocturaercst 3To 3a CUET TOr0, YTO B OTIAMYME OT psiAHOro Motopa (R nBurarens), B
KOTOPOM  CHWJIbl, HalpaBJ€HHblE Ha  KOJIEHYaThli  BaJl, OPHUEHTUPOBAHBI
NEPHEeHAUKYJIIPHO, B V 00pa3HOM CHJIOBOM arperate OHU JEHCTBYIOT 1O KacaTelbHOU
¢ ABYX cTOpoH. IIpu 3TOM ocTUraeTcs MakCUMajabHOE YCKOPEHHE KOJIEHUATOro Baja,
TaK KaKk WHEepUus, co3faBaemasi Ipu paboTe, 3HAUYUTEIBHO BBIIIE TOH, KOTOpPas
ucnojib3yercst B R-o0pa3HbIx MoTOpax.

Kpome Toro, v 00pa3Hblii 1BUraTesib UMEET OOJIBIIYIO KECTKOCTh KOJIEHYaTOro Baja,
YTO :
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MOBBIIIAET TPOYHOCTH BCEH KOHCTPYKIIMH CHJIOBOTO arperara;

YBEJIMYHUBAET CPOK CIY>KOBI MOTOPA;

MO3BOJISIET TUHAMHYHO pabOTaTh KaK HAa HU3KUX, TaK M Ha BBICOKUX (MIPEACIIbHBIX)
obopoTax.

CunoBeie arperatbl ¢ V-00pa3HBIM PaCIOJIOKEHUEM HUIUHAPOB HE CBOOOIHBI OT
HegocTaTkoB. Cpell HUX OTMEYaroT:

BBICOKYIO CTOMMOCTB;

00JIBIION YPOBEHb BUOpALIUIA;

CJIO’KHOCTHU NpU OaJaHCHUPOBKE U JIP.

OnmHako B HacTosmee BpeMsl pPa3pabOTYMKK  BIIAJICIOT  COOTBETCTBYIOIINMHU
KOHCTPYKTOPCKMMHM  PEHICHUSAMH W TEXHOJOTHYCCKHUMH  BO3MOXHOCTSIMH,
MO3BOJISIIOIMMHA MUHUMH3UPOBATHh BIMSIHUE 3TUX HEAOCTATKOB M YIYUIIUTH PSJI
TEXHUYECKUX XapaKTEPUCTUK ITUX MOTOPOB.

HecMoTpst Ha TO, 4TO ¢ MOMEHTa M300pEeTeHHs V OOpa3HbIX CHJIOBBIX arperaTroB
npomuto Oonee 100 jeT, MX TOTEHIMAT TMOJHOCTHIO €IIe He PacKphIT. bymyriee
aBTOMOOUIIECTPOCHUS HECOMHEHHO CBS3aHO MMEHHO ¢ 3TUMU MoTopamu. [TorTomy B
9TOM  HampaBiIeHWH ©  paboOTalOT CceidYac MHOTOYHCIICHHBIE  KOJUICKTHBBI
pa3pabOTYNKOB, CTapasiCh, YTOOBI X MPOU3BOJCTBO CTaj0 OOJee TEXHOJOTUYHBIM U
MEHEe 3aTPaTHBIM.

LlepcnekmusHvle pazpabomxu

“Fpas AR ATEL Vgl gReaTES

-

B oy 4 s Hanbonee  pacmpoCTpaHEHHBIM  Cpeau Vv
00pa3HbIX CHJIOBBIX arperaToB SIBISETCS JBUTATEINb V6.
OnHako UMEHHO OH OTJIMYAETCs] BHICOKUM YPOBHEM BHOpaIuii 1 TpeOyeT J0CTaTOYHO
TpyJOeMKON OamaHCHpOBKUA. B  HacTosimee BpeMs CYMIECTBYET HECKOJBKO
HaIlpaBJICHHUH, B KOTOPBIX ABOTIOLMOHUPYIOT JIBUTATENH V 6:

Onmno3uTHbIE CUIIOBBIE arperarbl

OMnmo3uTHBIN MOTOpP — 3TO V 00pa3HBI MOTOpP, Y KOTOPOTO YIroJl pa3Bajia IUIUHIPOB
coctaBisier 180 rpamycoB. Takas KOHCTPYKLMS MO3BOJSET 3HAYUTEIBHO CHU3HUTH
IEHTP TSDHKECTH M, YTO OCOOEHHO BaXKHO, B3aWUMHO HEHTPaTW30BaTh BHOpAIUIO
MOpITHEH, chenaB padoune XapaKTepUCTHKU MoTopa Ooliee TuiaBHBIMU. Jlumepom
ATOTO HAIpaBJICHUS MOTOPOCTpoeHus siBisercs kommnanus FujiHeavylndastriesLtd.,
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KOTOpas y>Ke€ MHOTO JIeT pa3pabaTblBaeT TaKUe JABUTATENHU JJIsi aBTOMOOWJIEH Mapku
Subaru. Omnmo3uTHass KOMIIOHOBKA IMO3BOJSIET MPHUAATh OJOKY IHJIMHIPOB OYEHB
BBICOKYIO IIPOYHOCTh U KECTKOCTh, OJJHAKO 3HAYUTEIIBHO YCIIOXKHSIET PEMOHT MOTOPA.

ONNO3UMHblEe CUNOBble azpe2amvl VYCMAHABIUBAIOMCA NPAKMUYECKU HA  6cCe
asmomoounu Subaru nawunas ¢ 1963 2o0a.

VR 06pa3nbie MOTOpHI

Paspaborka VR o00pa3HBIX CHIIOBBIX arperaroB — eIie OJHO HampaBleHUE, IO
KOTOpPOMY pa3BHUBAIOTCA V-00pa3Hble aBurareaud. KOHCTPYKTUBHO TaKHe MOTOPBI
MPEICTaBIAIOT OO0 cuMOMO3 V OOpa3HOTO M PSATHOTO CHIIOBOTO arperara
OTIMYAIOTCS OT OOBIYHBIX A ManbIM YIJIOM pasBaiia mUIUHAPOB (15 rpamycoB) u A
HanuuueM oaHoul I'BL, koTopas HakpbIiBaeT 00a psija IUIUHIPOB.

Takass KOMITOHOBKA TIO3BOJISIET TOJIYYHTh KOMITAKTHBIM CHIJIOBOM arperar, KOTOPBIA
MEHBIIIE 110 JJIMHE, YeM PSTHBIA O-TH MUIUHAPOBBIA MOTOP U IIMPUHE, 9YeM OOBIYHBIN
JIBUTATEND VO.

VR 6 ycmanasiusanuce na asmomoodounu komnanuu Volkswagen (Passat, Golf, Sharan
u 0p.). Onu umenu 3a800ckue obosnauerus AAA (oovem 2,8 1., mownocmo 174 1. c.) u
ABYV (o6wvem 2,9 n., mownocmo 192 1. c.).

797 IBurareab VR6

JlBurarenu VR ¢ psaHO-CMEIIEHHON KOMIIOHOBKOM — Pa3HOBUIHOCThL V-00pa3HbIX
JBUTATENEHN ¢ MPeesIbHO MaJlbIM YIJIOM pa3Bajia HWIMHAPOB. [Tnonepamu
UCII0JIb30BaHusI KoMIOHOBKH ObuTH Lancia u Ford; ceituac uaero ycmenrHo

ucnosib3yet Volkdswagen.

JIBUT'ATEJIb
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https://blamper.ru/auto/wiki/dvigatel/

Ilpoucxoxncoenue nazeanua VR

Bompeknna mepBblif B3I JOTHYHOMY MPEANONOKEHHI0 OykBa V B Ha3BaHHUH
KOMITOHOBKM HE MMEET OTHOIIEHUsI K_V-00pa3HbIM aBurarensM. VR — abbpeBuarypa,
cocTaBlieHHass W3 JByX HeMmeukux cioB "VerkiirztReithenmotor", uto B mepeBojue
03HAYAET «YKOPOUEHHBIN PSATHBIN IBUTATEIbY.

Hcmopusa cozoanua osuzamensn VR

B wHamm [HM JaBUratend ¢ pSJHO-CMEIICHHOW KOMIIOHOBKOW IPAKTHYECKHU
0e3abTEpPHATUBHO AaCCOIMUPYIOTCS ¢ MoTopamMu VR6 Hemenkoil KoMIaHUU
Volkswagen. [llectunmummaapoBeie apuratenn VW MosBuiInCh B KoHIle 80-X ro/1oB, U
KOMIIaHUS IO CUX MOp C YCIEXOM YCTaHABJIMBAET MOTOPHI 3TOM KOMIIOHOBKH B CBOH
COBPEMEHHBIE MOJICIIH.

Pazpabotku donbkcBareH 0a3upoBaIMCh HAa KOHCTPYKIIMU YETBIPEXIMIIMHIPOBOTO
neuratens V4, mupoko npuMensiBiierocsi B aptomoomisix Lancia u Ford. Kak 3To Hu
YAUBUTENIBHO, TPETHbUM TMPOU3BOJIUTEIEM JBHUTATENIEd OTOM KOMIIOHOBKH ObLI
COBETCKMHM, BIOCJIEACTBUM YKPAaMHCKUM MEIUTONOIBCKUA MOTOPHBIA  3aBOJ.
JIBurarenu V4 ycTaHaBIMBalIUCh B 3allOPOXKIIbI U CAEIAHHBIE HA OCHOBE 3alopoxkIia
MaJjible BHETOPOKHUKU JIYA3.

JBuratens VW VRO, paspaGoTtaHHblil B Mepuoja, KOrjAa MpejceaaresieM MpaBieHUs
VW 6611 ®epaunang [Tux, 6pi1 BriepBeie npe3eHToBad B EBpore B 1991 rogy. VR6
HavaJlu ycTaHaBiauBaTh B Mojenu Passat u Corrado.
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https://blamper.ru/auto/ford/wiki/vse-marki-i-modeli/istoriya-marki-ford-3519
https://blamper.ru/auto/wiki/dvigatel/v-obraznye-dvigateli-2751

B amepukanckoii monenu Corrado ucnonb3oBajicsi ABUTaTeNb 00beMOM 2.8 JUTpa.
[Tozke nMIEH3MIO Ha MPOU3BOJCTBO ATHX JBUTraTeNed Kymusl KoHuepH Mercedes,
BBITTYCTUBIINK BIIOCJIEACTBUN COOCTBEHHYIO MOeIb MoTopa M104.900.

Pazpaborunku VolkswagenGroup mouuiu paneiine U, yOpaB OJMH LWIMHA, CO3AIH

nBuraresib VRS. Dot nBurarens ctaBuiics B Passat 1997-ro monensHoro roaa, u Golf
1999-ro.

[IpeumymectBa nurareneii VR6

N3navyanbHO, co3maBasi OBHUrarellib C PSAJHO CMEIIEHHOW KOMIIOHOBKOM, KOMITaHUS
Volkswagen mpeciieioBaia 1eib CO3/1aHus MIECTUIMIIMHIPOBOTO MOTOpPa C KOPOTKUM
omoxoM. OObIuHBI V-00pa3Hblii JBUTATENb HE YIOBIETBOPSI MOTPEOHOCTHU
pa3pabOTYMKOB TE€M, 4TO, OJarojgaps O0JbIIOMY pa3Baly UWIMHAPOB UMEN CIUIIKOM
OOJBIIYI0 IIUPHUHY, YTO 3aTPYAHSIIO HCHOJIB30BAHME MOTOpPA ATOW KOHCTPYKIMHU B
ABTOMOOMJISX C MONEPEYHBIM PACIIONIOKEHUEM CUIIOBOTO arperata. Co3jaB IBUraTeib
C PATHO-CMEIIEHHOW KOMIIOHOBKOM, KOMIIAHHUS MOTY4YNJIa YHUKAJIbHYIO BO3MOXHOCTh
0e3 MacIITaOHBIX TMEpelesiOK YCTaHaBIMBATh I[IECTULUIUHAPOBLIE [BUTATEIN B
MOJIKAaNOTHOE TMPOCTPAHCTBO VYK€ CYIIECTBYIOIIUX MojJeNed aBToMOOWIed ¢
MOTIEPEYHBIM PACIIONIOKEHUEM JBUTATEINS 0€3 MacIITaOHbIX MepPeAeIIOK.

Texnonozuueckue ocooennocmu osucamens VR6

B oramume or V6, uMEOWEro CHUMMETPUYHYH) KOHCTPYKLIHIO OTHOCHUTEIIBHO
KoJieHBaJIa, VRO MOCTpOEH aCHMMETPUYHO, YTO XapaKTEPHO ISl PSAHBIX arperaTos.
BriyCKkHOM KOJIJIEKTOP YCTAHOBJIEH C OJTHOM CTOPOHBI MOTOPA, & BBIITYCKHOM C APYrou
CTOPOHBI.

3a cuer TOro, 4yro Bce O IIWIMHIPOB PACIOJOKEHBI B OJHOM KOPOTKOM OJIOKE
nsurareb VW VR6 ropazno nerde mo6oro V6 anamorudHoro oobema. Koportkum
ook VR6 crai 3a cuet pacroyioeHHBIX B IIIAXMATHOM MOPAJIKE, a HE B OJIHY JIMHUIO,
LUUJIUHPOB.

Humuaaper VW VR6 pacnoniokeHbl HaA 04€Hb MAJOM PacCTOSHHUM IPYT OT ApyTa, HO
noj HEOONBIIMM YTJIOM, YTO JAJ0 BO3MOXKHOCTH OCTaBUTH OONIYIO KJIAMaHHYIO
KpBIIIKY, CKpBIBAIOLIy0 JBa pacnpenBana. Ot 24-knanmaHHOro  MEXaHHW3Ma
ra3opacnpeesieHus MPUIUIOCh OTKAa3aThCA - B TOJOBKE OJ0Ka MPOCTO HE HAIIOCh
JUISl HETO MECTa.

Boixon Obin Haiinen - cucrema SOHC Oblia ycoBepIIEHCTBOBaHA C Y4YETOM psifa
ocobennocreit cuctembl DOHC.

JUist 3TOrO0 TMOHANOOMIIOCH PACHOJOXKUTH MO 4 KanaHa Ha KaxIbld UWIUHAD B
OTPAaHUYECHHOM MPOCTPAHCTBE HaJ mnopiuHeM. [Ipy 3TOM MNpUIIIOCH YCTaHOBUTh
MEXaHHU3M MPHUBOJA KIIAMIAHOB CTPOTO HaJ HUMH. B MPOTMBHOM cCilyyae OTKPBITHE U
3aKpBITHE KJIAMAHOB OCYHIECTBIISUIOCH ObI C OMO3/IaHUEM, YTO HEM30€KHO MPUBEIO ObI
K TOBBIIIEHHOMY pacxoly TOIUIMBA U OTPAaHUYEHUIO MAaKCHUMaJIbHOTO KOJIMYECTBA
000pOTOB.
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https://blamper.ru/auto/wiki/dvigatel/gazoraspredelitelnyy-mehanizm-3581
https://blamper.ru/auto/wiki/dvigatel/gazoraspredelitelnyy-mehanizm-3581
https://blamper.ru/auto/wiki/klassifikaciya-avtomobiley/perednemotornaya-komponovka-3689
https://blamper.ru/auto/wiki/klassifikaciya-avtomobiley/perednemotornaya-komponovka-3689
https://blamper.ru/auto/volkswagen/passat/wiki/vse-marki-i-modeli/volkswagen-passat-b5-opisanie-modeli-2913

[IpumenuB kommnoHoBky SOHC, xomnanusi oTkazajgach OT MPUMEHEHHUS CUCTEMBI
U3MEHSEMBIX (ha3 razopacrpeesieHus, YTO TaKKe MO3BOJIUIO0 COAKOHOMUTE MECTO.

B npouiecce pa3paboTku 0OHAPYKUITUCH U APYTHE TPOOIEMBI, ISl pEIICHUS] KOTOPBIX
WHKEHEpaM TMPUIUIOCh HCKaTh HOBble MyTu. K mnpumepy, BBISCHUIOCH, YTO
KOHCTpyKIMss VR6 — ¢ 6 munuHapoBbiM Oj0koM u_oaHoit T'BII, mompasymeBaer
Pa3HyI0 JJIMHY MOPTOB BIYCKHOTO U BBITYCKHOTO KOJUIEKTOpOB. CoOriacHO TEOpUHU
JIBUTATEJIECTPOCHHUST 3TO O3HAYaeT, 4YTO IMJIMHIAPH OYIyT MNPOU3BOIUTH PaA3HYIO
MOIIIHOCTb MPH ONPEJEICHHOW CKOPOCTH BpallleHusl KoJieHBasia. Boixo1 ObLT Hali/ieH B
YCTaHOBKE CIELUAIBLHO Ppa3pabOTaHHOTO PABHOJJIMHHOTO BIIYCKHOIO KOJUIEKTOPA,
HACTPOMKE OTKPBITHS U 3aKPBITUS KJIAIAHOB U HEOOBIYHOTO Pa3JIeJICHHs BBIITYCKHOTO
KOJUIEKTOpa Ha 2 maTpyOKa (Ka) bl U3 MaTpyOKOB 0OCITY>KUBAET 3 MIIHMHAPA Cpazy).

Hocmouncmea u neoocmamku osuzamens VR6

3a cyer HEOOBIYHOTO pACIOJIOKEHUS [WIMHIAPOB OT cOaJaHCUPOBAHHOCTU
"HacTosmIero" psAAHOTO HIECTUIMJIMHIPOBOTO JBHUTaTelsi HE OCTAJIOCh W Clena,
MO3TOMY B HEM MPEANPHUHATHIE JAOMOJIHUTENIbHBIE MEPHI K YPAaBHOBEIIMBAHUIO ITyTEM
YCTAaHOBKM JOTMOJHUTENbHBIX BaJIOB. JTa OCOOEHHOCTb, HApSAAYy C HEOOBIYHOMU
koHcTpykiedt 'PM nenaet ero ropasno Oosiee JOPOTUM B MPOU3BOJICTBE arperaToM.
OnHako BO3MOXKHOCTH —clielaTh IMIECTULMUIUHAPOBBIA JBUTAaTEIh KOMIIAKTHBIM
0Ka3aJiach B JAHHOM CJIy4ae Ba)KHEEe CHIKEHUsI C€0€CTOMMOCTH.

lanvuenwee pazeumue dsuzamenei VR6

Kax mokazana mnpaktuka, Volkswagen ypanoce mnpeomonerb OOJIBITUHCTBO
KOHCTPYKTHUBHBIX OTpaHUYEHUH, 3aJI0)KEHHBIX B PSAIHO-CMEIIEHHOM jBurarene. B
YacTHOCTH, B Oojiee mo3aHuX ABurarensix VR6 ynanock peann3zoBaTh KOMIIOHOBKY
razopacrpegenurenbioro Mexanmsma DOHC, 4YTo T03BOJIMIIO HOBBICHTH 00BEM
nBuratens 0e3 CyIeCTBEeHHOTO YBEIMYECHUSI pacXo/la TOTINBA.

[TepBorit MaccoBeiit VR6 oO6bemom 2.8/174 n.c. mocie psga KOHCTPYKTHUBHBIX

U3MEHEHHI peBpaTuiica B JBUTATENb 00BEMOM 2.9 nuTpa, MoirHoCThIO 190, a mo3xe
u 204 1.c.

Tema 1: «Oco0eHHOCTH KOHCTPYKIUI coBpeMeHHbIX VR —00pa3HbIxX
JABUTraTe1en»

IIpakTHuyeckoe 3anaTHe Ne 2
«BbInoJiHeHNe 32/1aHUI 10 M3Yy4YeHHI0 padoumx nmpoueccoB B VR-00pa3HbIX
ABHUTaTeJIsIX.»
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https://blamper.ru/auto/wiki/dvigatel/dvigatel-vr6-3876
https://blamper.ru/auto/wiki/dvigatel/dvigatel-vr6-3876
https://blamper.ru/auto/wiki/dvigatel/vpusknoy-kollektor-2866
https://blamper.ru/auto/wiki/dvigatel/golovka-bloka-cilindrov-2928

Heanb 3ansaTus: «BoinonHenne 3aaanuii mo u3ydeHuto padouux mpoieccoB B VR-
00pa3HBIX JIBUTATEIISX. )

lIpouecc paborei anzenvHoro ABC

Kak cnenpyer u3 Hazanus, paboumii muki derbipextaktHoro JIBC cocrout uz 4-x
TaKTOB: BIYCKa, CXaTHs, PACIIMPEHUs] U BbIMyCcKa. UeThlpe TakTa COOTBETCTBYIOT
JBYM 000pOTaM KOJICHYATOrO Bajla M YETHIPEM XOJaM MOPIIHS. XOJ HOPUIHSA — 3TO
ero nepemenieHue ot BepxHeil MeptBod Touku (BMT) x nuxuelr (HMT) wnm
HA000pOT. DTO OJHA U3 BAXKHEUIINX XaPAKTEPUCTUK ABUTATENS, KOTOpast ONMpeAeIsieT
CTETEHb CKATUS TOIUIMBHOW CMECH, & 3HAYUT, U MOIIIHOCTh MOTOPA.

[lepBbIil TaKT — TaKT BIYCKa — B JU3EIBLHOM JBUTATEJIE MPEICTaBIAECT COOOM BITyCK
BO3JyXa 4epe3 OTKPBIBAIOIIMMCA BIYCKHOM KianaH. [lopmens nepememaercs OT
BMT k HMT, co3gaBas pa3pexeHHe B KaMepe CropaHusi, 4YTO CIOCOOCTBYET
BTSITMBAHUIO BO3/1yXa BO BHYTPb LIMUIMHAPA.

TakT cxaTHsi — 3TO MPOLECC CXKATHUSI BO3AyXa Mpu nepeMenienun nopuHs ot HMT k
BMT npwu 3akpbIThiX KianaHax. [Ipu 3Tom B kaMepe cropaHusi yMEHbIIIAETCS 00beM,
YBEIIMYMBACTCS JABJICHUE W TOBBIIIAETCA TeMiieparypa. HeMHoro paselie, 4em
MOpIIeHb 3alilMeT CBOE BEpXHEE TMOJOXKEeHUe, uepe3 (OPCYHKY BIPBICKUBACTCS
nu3elbHOe  TomuBO. Ilpu  B3aMMOAEMCTBUM C TOPSAYUM  BO3AYyXOM  OHO
BOCILJIAMEHSIETCH.

Takt pacmupeHuss (pabounii X0Ja) XapaKTEPU3UPYETCS PE3KUM IOBBIIICHHEM
TeMIIEpaTypbl W JIaBJICHHUS 32 CYET CropaHusl TOIUIMBa. ['a3bl NaBSAT Ha IOPIIEHbD,
nepememass ero u3 BMT B HMT, 4uro u siBisieTC OCHOBHOW JBWXYILEH CHUIIOW
MOTOpA.

TakT BBIIyCKa — yJajJeHHE OTPa0OTaHHBIX Ta30B M3 KaMephl CropaHUsS depe3
BbIITyCKHOW KJanaH. [lopmens mnogaumaercs k BMT, BeiTankuBas HOpOgyKThI
CrOpaHUs HAPYXKYy.

[Tocne TakTa BeIITyCKa CHOBAa UAET TAKT BIYCKA, M TaK MO KPYTY.

PabGora Bcex 4ex TakTHBIX JABUTAaTEleH OAMHAKOBA, OYyJlb TO JIW3EJIbHBIN JABUTATEIh
I OCH3UHOBLIN.
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Kamepa czopanua monauenou cmecu

Pa3Hble Monenu IU3ENbHBIX JABHUraTesield OTJIMYAOTCS MEXIy COOOH CTpOEHHUEM.
OpHoll W3 HEMaJlOBaXHBIX OCOOEHHOCTEW SIBISIETCA KOHCTPYKIMS  KaMephbl
cropanusi. Kamepa cropanusi — ImpoOCTPaHCTBO, I/I€ NPOUCXOJIUT HEMOCPEACTBEHHO
CropaHue TOILIUBA.

M i g i 10 i o
cropatssa

masarya O

Hepaznenennass kamepa pacronokeHa B CaMoOu
KOHCTPYKIMU NOPILIHS WM HaJ HUM, TOILUIMBO HA TAKTE BIIyCKa MOMNAJAET B HEE, TJIE U
BOCIUIAMEHSIETCSI TPU KOHTAKT€ C TOPSAYUM BO3AYyXOM. OTO Hambosee TpOCTOn
BapUaHT, KOTOPBI, K TOMY K€, CHHXKAeT pacxoj TOIUIMBA, HO CaM JBUraTellb MpuU
3TOM pabOTaeT 0YeHb I'POMKO.

i g it e e i e

P e nern i nF s pes e KasaPpa Cropanm s

HEHERS CIOpESH-E

Jpyroii BapuaHT — pa3JelIcHHas Kamepa, TO €CTh
KaMmepa, KoTopasi pacoJjlo’KeHa He B LIWIMHJIPE, @ Ha BXOJE K HEMY U CBSI3aHA C HUMU
kaHasoM. TormBo nmojpaercs B KaMepy, [I€ NEPEMEIINBAETCS C BUXPEBBIM OTOKOM
BO3/yXa, YTO JIydllle pacmlpeiesisieT ero Kamid Mo 00beMy KaMephl CrOpaHus u

20



CIIOCOOCTBYET MOJHOMY €ro CcropaHuto. Takod BapuaHT MOIXOIUT ISl HEOOJBIIMX
YCTAaHOBOK M JIETKOBBIX aBTOMOOWJIEH, HO OH 3HAYMTEIHbHO YBEIWYMBAET PaCXO]l
TOIUIUBA.

Hcxons U3 KOHCTPYKIMH TOPIIHS W KaMePbl CTOpPaHusl, Pa3INdal0T pa3HbIe CIIOCOOBI
cMeceoOpa3zoBaHus B nu3eiabHbIX J[BC:

— o0BemMHOE cMmeceo0pa3oBaHME — caMblii mpocToil Bapuant. Kamepa cropanwus
IPEACTaBIAeT COO0OM MPOCTPAHCTBO MEXKJIY NOPUIHEM, CTEHKaMH M TOJIOBKOM
UUIUHAPOB. TOIIMBO  BIPBICKMBAETCA IIOJ JABJIICHHMEM 4Y€pe3  PacCHbUIMTEIN
dopcyHOK. 37ech BaKHO, YTOOBI KaIId TOIUIMBA PABHOMEPHO PACHIPENEIHINCH TI0
BCEMY 00BEMY U TIIATEIBHO MEPEMEIIATUCH C TOPIYUM BO31YXOM, MIOSTOMY B Kamepe
CropaHusi JI0JDKEH ObITh OPraHM30BaH BUXPEOOpa3HbIM MOTOK TOIJIMBHOTO 3apsijaa, a
CaMo TOTUIMBO JOJKHO MOJIABaThCA MO BHICOKUM JaBJICHUEM;

— 00BEMHO-IUICHOYHOE CMECceo0pa3oBaHUE MCHOIB3YETCS B BBICOKOOOOPOTHBIX
JBUTATENISIX C HEOOJIBIIUM JAMAMETPOM IIMUIMHIPOB. DTO Kak pa3 TOT Ciiydail, Koraa
KaMepa CropaHusi 4aCTUYHO pa3MelleHa B KOHCTPYKLUMH MOpuiHsA. B aBuratensix
OTEYECTBEHHOI'O MPOM3BOJCTBA TaKUE KaMepbl UMEIOT (POpPMY YCEUEHHOTO KOHYyca.
[Ipu BHphICKMBaHUM 3apsiia TOIJIMBO MOMNAJAeT Ha MOBEPXHOCTh KaMEphl CrOpaHUS,
o0pa3ysl «IUIEHKY», IOCJI€ Yero MPaKTUYECKU cpa3y ucnapsiercs. BuxpeBble NOTOKH,
oOpa3zyromuecs IMoJ BO3ACHCTBUEM IMEPEMEIICHUS MOPUIHS, AAI0T BO3MOXXHOCTH
PaBHOMEPHO paclpeieuTh Kallli TOIUIMBA 110 BCeMY 00bEMY;

— TMpeaKkaMepHoe cmeceoOpa3oBaHHME TMPEAyCMAaTPUBAECT HAJIMYUE MpeKamepsl,
pAacmoJIO)KEHHON B KpBIIKE HWIMHAPOB. OHA COEIUHSETCS C OCHOBHOM Kamepou
cropaHusi HeOOJIBIIMMHU KaHajJaMu ¢ Juamerpamu He Oosiee 1% oT nuamerpa mopuiHs.
O6bem npenkamepsl coctaBisieT 10 30% oOmero obovema kamep. Ilo dopme ona
MOXXET OBbITh OBAJILHOM, IIMIIMHIPUYECKON WU C(HEepUUIECKOM;

— BHUXpEKaMepHOe cMeceoOpa3oBaHUE MNPOUCXOJUT 3a CUET BUXPEBBIX IMOTOKOB
BO3/lyXa, YTO JAa€T BO3MOXXHOCTb MAaKCUMAaJIbHO CMEIIaTh TOIUIMBHBIA 3apsg C
BO3AYyXOM JIa)K€ MPU HEBBICOKOM JABIICHUM €ro I0Jadyd B KaMmepy cropanus. [l
TAaKOTO cMeceoOpa3oBaHHs HeoOXoauMma pas3iefibHas Kamepa, COCTOsIIasi U3 JIBYyX
yacTel: BHUXPEBOM M OCHOBHOM. Ha Takre cxkaTus BO3MyX W3 OCHOBHOW KaMephl
BBITECHSIETCSI B BHXPEBYIO, KOTOpas HMMEET CPEpUUYECKYyl0 WM UUIMHAPUYECKYIO
¢dopmy. IloTok BO3IyXa CO3JaET BUXPEBBIE JIBUIKEHHMSI, JBUTASCH MO KPYTy, a B 3TO
BpeMst u3 popcynku noa gapiaenuem Ao 12 Mlla nogaetcs 3apsia Tomua. [lockonbky
BO3/IyLIHAsl BOJIHA HAXOJMTCS B JABMKEHHH, KAIUIA PABHOMEPHO PACHPEAEIIAIOTCSA IO
BCEMY €€ 00BheMYy.

Komnanoexka osucamens

4-XTaKTHbIE AU3EIbHbIC JBUTATEIU OTJIWYAIOTCS HE TOJIBKO CTPOCHHUEM KaMepbl
CrOpaHusi, HO ¥ KOJIMYECTBOM IIUJIMHJIPOB U UX B3aUMHBIM pacrosiokenrem. [ToHsTHO,
YTO 4YeM OOJIbIle UIUH]IPOB, TEM MOIIHEE IBUTATENIb U TEM OH OOJIbIIIE [0 pa3Mepam.
Pa3nbie BapuaHThl KOMIIOHOBKHM TIO3BOJISIOT YMEHBIIUTh €ro radaputel. B
3aBUCUMOCTH OT PACIIOJI0KEHUS IIUINHIPOB JBUTATEIN MOTYT OBITh:
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1. Paonuii.

Bce munmuuapsl pacnosararorcs B psAAd. Takas KOHCTPYKUMs JBHUrareieyd camas
IpocCTasi, AETAIM K HUM UMEIOT HECIIOKHYIO TEXHOJIOTHUIO IPOU3BOJICTBA.

2. V- 00pa3snbl ogucamenb.
[HunuHapsl B TAKOM JIBUTaTelle paccTaBieHbl B (hopme OYKBBI V, B IBYX IJIOCKOCTSIX,
nByms psagamu moa yriaom 60° win 90°. O6pa3oBaBIIMiACS MEXIY HUMU YrOJ — 3TO
yroa pa3Baia. [mrocoMm Takoro aABUraresns siBJAsSeTCsS MOIIHOCTb. Ero rabaputsl MoryT
OBITh YMEHBILICHBI 32 CYET CMEILEHUS B pa3Baj IPYTrMX BaKHBIX KOMIIOHEHTOB. Ero
JUIMHA MEHbIIIE, a IupuHa 6osbiue. Ho n3-3a CI0)KHOCTH TaKMX KOHCTPYKLMM ObIBaeT
HEIPOCTO ONPEAEIUTD LHEHTP UX TAKECTH.

3. Onnosummubie ogueamenu (Mapkuposka B).
OHH OTHOCHTEIHHO YpPAaBHOBEIICHBI, JJI YMEHBIICHUS BHOpPAIMH BCE DIIEMEHTBI
pacmojaraloT CHUMMETpHYHO. MX KOHCTPYKTHBHAsT OCOOCHHOCTh — IIEHTPAJIbHOE
KpETUICHHE BaJla Ha KECTKOM OJIOKe. DTO TaK K€ BIMSET Ha CTEIIEHb BHOpAIMH. YTOI
passana cocrasisier 180°.

4. Paono-cmewennvie azpezamul (MAapKUPOBKHU VR).
JIaHHY!0 KOMIIOHOBKY OTJIMYaeT Majbli yron passana (15°) V-o0pasnoro asurarens B
COAPYXECTBE C PAIHBIM AHAJIOTOM. OJTO TO3BOJSET YMEHBIIUTh Pa3Mepbl
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IIPOJIOJIBHOTO U MOMEpPeYHoro arperaroB. MapkupoBka VR pacmmdpoBbiBaeTcs kak V
— o0OpasHbIil, R — psaHbIi.

Tema 2: «Oco0eHHOCTH KOHCTPYKIHI cOBPpeMeHHBbIX W-00pa3HbIX ABUraTeJsiei »
IIpakTuyeckoe 3ansaTue Ne 3
«BbINoTHEHNE 3aJaHNH 110 U3YYCHUIO ycTpoiicTBa W-00pa3HbIX ABUIaTe e

Hean 3ausaTus: «BeinmonHenne 3a1anuii Mo U3y4eHHI0 ycTporicTBa W-00pa3HbIX
JIBUTATEIICI»

OOecrieyenne 3aHATHSA: IUIAKaThl, KapTOrpaMMbl, TaOMULBbI, JEHUCTBYIOIIEE
TEXHOJIOTHYECKOE 000pyI0BaHHUE.

W-o6pa3Hble gBurarenu

Yctponcteo gasuratenen VR n1 W12 n ux otnnumnga ot motopos V-00pasHOM KOMNOHOBKM

JIBUT'ATEJIb
5. W (unu 0v01b V) — 00pa3zHblii.
Camplii  CHOXHBIM  jaBurarenb. M3BecTeH  AByMs  BUJAaMM  KOMIIOHOBKH.
1) Tpu psna, yroi pa3Baiia OOJIBIION.

2) JIBe xommnoHoBkM VR. OHM KOMIIAKTHBI, HECMOTps Ha OOJBIIOE KOJIMYECTBO
UIUHIPOB.

6. PanuanpHelid  (3B€31000pa3HBIN)  TOPITHEBON  JIBUTATENb.
HNmeer HeOONBIION pa3Mep JUIMHBI C TUIOTHBIM pa3MEIICHHE HECKOJbKHUX IMITYK
THHAPOB. OHH PACITONIAarafOTCS BOKPYT KOJIGHYATOTO BaJla paIUaIbHBIMK JTy4aMH C
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paBHbBIMH yruiamMu. Ee ommyaer OT JOpyruX HaJIWMYUE KPUBOIIMITHO-IIATYHHOI'O
MeXaHu3Ma. B 1aHHOM KOHCTPYKUWH OAWH LIUJIMHJP BBICTYIIAET IVIABHBIM, OCTaJIbHBIC
— TpUIICTIHBIE — KpemsTcs K mepBoMy mo mnepudepuu. HemocraTok: B COCTOSTHUU
IIOKOSI HUKHHE LWIMHIPBI MOTYT IMOCTPAAaTh OT MPOTEKaHUs Maciia. PEKOMeHIyroT
JI0 HayaJa 3amycKa JBUraTeias NPOBEPUTh, YTO B HIDKHUX MWIMHIPAX Macio
OTCYTCTBYeT. B mNpOTHBHOM cily4ae BO3MOXKHBI THAPOYAAp M TMOJOMKA. UTOOBI
YBEJIMYUTH PAa3MEpP U MOIIHOCThH JIBUTATENsA, NJOCTATOYHO YJIMHUTH KOJICHYATHIM Ball
00pa3oBaHUEM HECKOJBKUX PSJIOB — 3BE3/I.

WYV 12 FsSi

Heo6xoaumocTh BMECTUTH B TECHOE MPOCTPAHCTBO YK€ CYIIECTBYIONTUX MO/IEIEH
JIBUTATEIb ¢ OOJIBITUM KOJIMYECTBOM IIMIJIMHIPOB 3aCTaBUIa HHKEHEPOB KOMITAHUU
Volkswagen eiie pa3 nepecMOTPETh OMbBIT CTPOSHUS IBUTATENICH, HAKOTLIICHHBIH
€BPOIIEMCKUM aBTOIIPOMOM 3a JABaJALAThIN BeK. Pe3ynprar nmpes3omien Bce O)KuaaHus -
JIBUTATENUN PAJHO-CMEIIEHHOW KOMIIOHOBKH NOJIYYHJINCh HEBEPOSITHO KOMITAKTHBIMM.

Hcmopusa cozoanua

Eme B nayane XX Beka kommnanus Lancia 3aaymanack 00 YMEHBIIIEHUH pa3MepoB V-
00pa3HbIX JBUTATENIeH, YCTAHABIMBABIIMUXCS Ha MHOTHE aBTOMOOWIIA TOTO BPEMEHH.
bosee KOMIIaKTHBIN CHJIOBOM arperar [IO3BOJIUII ObI YMEHBIIUTH
rabapuThel aBTOMOOMWIsT M ero wmaccy. CremoBaTesNbHO, YMEHBIIMIACh OBl €ro
CTOMMOCTb, M yBEJIHYUIACh Obl €ro MOMmyJspHOCTh Ha phiHKe. MHkeHepam Lancia

24


https://blamper.ru/auto/wiki/dvigatel/v-obraznye-dvigateli-2751
https://blamper.ru/auto/wiki/dvigatel/v-obraznye-dvigateli-2751

yAanoch co3faTh V-o0pa3Hbl JBUTAaTellb C PEKOPAHO MallbIM YILJIOM pa3Baja
HUIMHAPOB — He O6osiee 10-20 rpamycos.

B 1991 rony nemenkuii koHmepH Volkswagen mnpeacTaBUil HOBYIO CXEMY

PACIIOJOKCHUA MUJIIMHAPOB — PAOAHO-CMCIICHHYIO

Bonporo pacnpocTpaHeHusl TaKOW arperat He MOJIYy4Yrsl, HO MMEHHO OH MOJATOJKHYJ
koMmmanuto Volkswagen k co3aHuio MPUHIMIIAATIEHO HOBOTO MOTOPA.

Meuzamens Volkswagen W12

Uepes kakoe-To BpeMsi nrkeHepam Volkswagen npuiiia B ToJIOBY Ues: «A 4TO eciu
pacIooXUTh ABa Hamux ABuratenss VR BMmecTe moxa yriioMm B 72 rpaayca U CBsI3aTh
uX OO0mmMM KojJeHBaIoM?». Pe3ynpTaToM cTall 4YyHOBUIMHBIN 12-IIMIMHIPOBBIN
MOHCTp. Camoe yAMBUTENBHOE, YTO BCIO €r0 MOIb YJAJIOCh yYMECTHUTh B OJIOKE
UINHAPOB, KOTOPBI MO rabapuraM COIMOCTaBUM C OOBIYHBIM JABUTaTeneM VoO.
Brnepsrie on Obu1 nipencTaBieH myosnuke B 2001 rogy Ha KOHIENT-Kape, MOTy4YUBIIEM

pocToe U He3arelnuBoe umMsa — W12, Jpurarens 00beMoM 6 JIUTPOB BBIJIaBAJI OKOJIO
600 1.c.

EnuHCTBEHHBIM [0 CHX ITOP BBITYCKAOIUMCS aBTOMOOHIIEM C 0 I00HBIM

nBHUTaTENIeM octaeTcs Bugatti

Heszanonro 10 3Toro ero uMcmnbiTald Ha MPOYHOCTh B 24-4aCOBOM TECTOBOM 3ae3JI€.
Volkswagen W12 Coupe nipormen 6ombiiie 7 000 kM co cpeHel CKOPOCThIO MOYTH B
300 xM/u. B janpHeiem Takue JBUTATEIM YCTAHABIMBAJINCh HA JIOKCOBBIC
cepuitHbie aBTOMOOMIM _ koHiepHa  Volkswagen. Oka3zanoch, 4YTO KOJHUYECTBO
[IUINHAPOB B PaMKaxX KOMIIOHOBKH MOYKET MEHSATHCS, IPUUEM, KaK B OOJIBIIIYIO, TaK U
B MEHbIIyI0 cTOopoHy. [losBuics aBuratens W8, a Bcien 3a HUM U HEBEPOSITHBIN
W16, koTopbiM ocHacTHiIM TunepkapBugattiVeyron.

[Tpu 3TOM cama cyTh MOTOpa OCTAaE€TCS HEM3MEHHOM - 3TO Bce Te ke VR4/6/8. Pazauia
B TOM, 4YTO JIBHTaTeIdM O3THU Kak Obl '"cmapeHel' BHYTpH oOIIero OJoka.
[TopiiHu ycTaHOBJIEHBI OJ1 YIJIOM U CBSI3aHBI OJTHUM KOJICHBAJIOM.

HecmoTpst Ha OpUTMHAIBHOCTH WJEU MOCTENEHHO HM3-3a CJIOKHOCTH IMPOU3BOJICTBA
Volkswagen oTka3zajicsi OT TpPOW3BOJICTBA JBUTATEJIEH JTOTO THMA, W CErojaHsA "Ha
KOHBeliepe" ocraercs aumib Bugatti. Bo3MoxHO, BpeMst 3TOro MOTOpa €I11e He HACTaJlo.
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Mnrockl u MuHycki W-06pa3Ho20 Momopa

I'maBHOe mpeumymiectBo pAurarenss W12 mnepen aHajgorMyHbIM 1O 00BEMY
TPaULIMOHHBIM V-00pa3HUKOM Ha 12 muIMHAPOB — KOMIIAKTHOCTh. Camoe 3a0aBHOE
B TOM, YTO OH KOMIIakTHee paaxe jasuratenss V8. CyliecTBeHHas SKOHOMUS
MOJIKAIOTHOTO MPOCTPAHCTBA AaBTOMOOWJIS TIO3BOJISIET OCBOOOAMTH MECTO JJif
YCTaHOBKH Pa3IMYHOTO JOTOJTHUTEIHLHOrO0 000pyAOBaHus, OyAb TO THAPOYCHUIUTEIH,
KOMIIPECCOPbl WM TYpOUHBI. MOIIHOCTh M KPYTSIIUNA MOMEHT TaKOTO JABUTATEIS
TAaK)K€ NPEBBIIIAIOT AHAJIOTMYHBIE IMOKAa3aTelau y JBHUraTeieil Kiaccuyeckoro V-
oOpazHoro tumna. M 310 Bce He cunTas yJEeIIeBICHHs IPOU3BOJICTBA 3a CUET SKOHOMUU
MaTepuanoB, HEOOXOMUMBIX Ha CO3JaHUE MAaJIeHbKOro nBurareis.bonee mioTHOe
pPacnoJIoKEHUE LIWIUHIPOB TPEOYET Cephe3HON MOAEPHU3ALUU CUCTEMBI OXJIAKICHUS,
B UTOT€ MPUXOJUTCS UHANBUIYAIBHO OXJIAX/1aTh KaXKIbIi LIMJIMHIP

Tyt &e KpoeTcs W ero HEJOCTAaTOK. bojee MIOTHOE pachoyIOKEHHE IHIUHIPOB
TpeOyeT cepbe3HOM MOJCPHU3AINHN CUCTEMBl OXJIAKICHUS. B mTore Bce CBOAMTCS K
TOMY, YTO B MOJOOHBIX JIBUTATEISX MPUXOAUTCS WHINBUIYATBHO OXJIAXKIATh KaXK bl
muIMHApP. Takke WMEIOTCS  OmpelnelieHHble MpoOjeMbl ¢ OalaHCHUPOBKOM
KOHCTPYKIIMM, KOO0 BHOpauuy B HEH 3allKalMBalOT. Ty MpOOJIEeMYy peIIaoT
YCTaHOBKOM OaTlaHCHPHBIX BAJIOB M MCIOJIB30BAHUEM THAPOOTIOP.

W-00pa3Hbiii ABUraTe/ b — THUII IBUTATEIIA C W-00pa3HbiM
pacrnosioxeHueM HuiIuHIpoB. OObiyHO W 00pa3Hblil ABUTATENh MPEICTABISIET COOOM
JBUTATEINb ¢ 3 WK 4 psiAaMH [IMHIPOB PACIIONOKEHHBIX CBEPXY O] YIJIIOM MEHbIIIE
90 rpaagycoB O OTHOILIEHUIO APYT K JIPYTy, HAJl €IMHBIM KOJEHYAaThIM BajJoM. Takum
o0pa3oM B MONEPEUHOM pa3pese ABUraresb HanoMuHaeT OykBy W. OTIHYUTENBHOU
0COOEHHOCTBIO JAHHOTO THMA JBHUraTess SBISETCS KOMIIAKTHOCTH MO CPaBHEHUIO C
JPYTUMU THUIIAMH JBUTATEJIE WCIOJIb3yeMbIMH B CEPUMHBIX aBTOMOOWIIAX H
UMEIOIIMMH CXO0KHE MOITHOCTHBIEXaPaKTEPUCTUKH.

CymiectByroT Takke W-o0Opa3Hble IBUTATEIN C PSAAHBIM PACTIONOKEHHEM IMIUHIPOB
B IIAXMAaTHOM TMOPSIKE B KaXIOW U3 JABYX CEKIMA OJHOTO Oyoka muiuHApoB. [Ipu
ATOM KaXJas W3 JIBYX CEKIui Takoro W-oOpasHoro nBuratens mmeeT cBoro ['BI u
yIroJ MeXIy HWIMHApaMH (B ogHOM cekiuu) B 10-15 rpagycoB, kak B 00biuHOM VR-
o0pa3HoMm aBuratesne. PaccTosiHue Mexay CEeKIUsMUA B TakOM JIBUTaresie MeHbiie 90
rpasycoB.

W-o00pa3Hbie A1BUTATENH 32 BCIO UCTOPHIO CBOETO CYIIECTBOBAHUS MPUMEHSIIIUCH KaK B
ABTOMOOMJISIX, TAK U B aBUALIMM M B MOTOITMKJIAX.
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CpaBHEHHE: TIpU__CpPaBHEHHMM _12-1uauHApoBoro V-oOpasHoro_nBurarens u  12-
UUIUHAPOBOrO ~ W-00pa3HOro JBHraTeds ¢ OJMHAKOBBIM _pabo4MM 00BEMOM
CTAHOBHTCS OYEBUJIHO YTO MOCICAHUN 3HAYWUTEIbHO KOoMIakTHee. bonee Toro, 12-

LWJIMHAPOBBIH W-00pa3HbIi JIBUTATENIh OOBIYHO KOMHIAKTHEE S-IUIMHIPOBOro V-
00pa3HOr0 ABUTATEIIS.

Lpeumywecmsa:

[IpeumymiectBa W-00pa3HOi  KOMIIOHOBKM — 3aKJIIOYAIOTCSI B OTHOCUTEIBHOM
KOMIIAKTHOCTA TPU  OJMHAKOBBIX, a TOpPOM M  OOJBIIMX  MOIIHOCTHBIX
XapaKTEpPUCTHKAX, YeM y Jpyrux TunoB asurareneil. Ilpu stom ocBoOoauBiieecs
MECTO B TOJKANOTHOM IMPOCTPAHCTBE MOXKHO MCIOJB30BaTh I YCTAaHOBKHU
JOTIOJTHUTEIBHOTO HAaBECHOT'O 000pyI0BaHUS: TUAPOYCHIIATENS pyJieBOro
ynpasienusi, Kommnpeccopa koHAUIIMOHEpa, TYpOOHAarHeTaTeNs U JIp.)

bonee mioTHOE pPacHoyOKEHHE LWIMHIPOB OTHOCHUTEIBHO APYr JApYyra IMO3BOJIAET
COKOHOMUTH MaTepHUalbl IPU MPOU3BOACTBE aBTOMOOMIISL.

Hedocmamxku:

N3-3a Gomnee MIOTHOTO PACMONIOKEHUS HWIMHIAPOB OTHOCUTENBHO Ipyr apyra W-
oOpa3HbIil JBUTaTENlb MOJABEpPKEH Oojee ObICTpOMY HaloOpy TeMIepaTypel H
COOTBETCTBEHHO OBICTPOMY IEpErpeBy B ciydae pabOThl B SKCTPEMAIBHBIX PEXUMAaX
WIM BBIXOAA M3 CTPOSI OJHOTO W3 Y3JIOB CHCTEMbl OXJaxaeHus. M3-3a paHHOU
0COOEHHOCTH COBPEMEHHbIE ABUTATENn nMerolue W-o0pa3Hyl0 KOMIIOHOBKY HUMEIOT
Oosee pa3BUTYI0O M TEXHUUYECKH CIIOXKHYIO CHUCTEMY OXJIAXICHHS, YeM JBUTATeNd
JPYTUX TUTIOB.

Hocumenu:

« BugattiVeyron

« BugattiChiron

o Audi A8

o VolkswagenPassat

« VolkswagenPhaeton

« BentleyMotors
e HekoTropbie caMoJIETBI BpeMeH BTOPO MUPOBOU BOMHBI.

Tema 2: «Oco0eHHOCTH KOHCTPYKIUI cOBpeMeHHbIX W-00pa3HbIX ABUraTese »
IIpakTuyeckoe 3ansiTue Ne 4

«BbInoJiHeHNEe 32IaHUI 110 U3YYeHHI0 Padovux nmpoueccoB B W-00pa3HbIX
ABHUTATEJIAX.»
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Heab 3ansaTus: «BeimogHeHue 3aiaHuii MO U3ydeHUIO pabouymx mporeccoB B W-
00pa3HBIX JIBUTATEIISX. )

Xapakrepuctuku padouunx mnporeccoB JIBC.

[Ipy oguHaKoBOIl YacTOTE BpalIEHUs KOJEHYATOrO Bajla B ABYXTAKTHBIX JBUTATEISX
pabounii LUK OCYIIECTBISICTCS B JIBa pa3a ObIcTpee, a pabouuil X0/ COBEpIIACTCS B
JIBa pas3a yaille, YeM B YETHIPEXTAKTHBIX. T€OpEeTUYECKHU MPU OJIMHAKOBBIX pa3Mepax
UJIMH/pa B OJTHOM U TOM K€ 4aCTOTE BPAILEHUS] MOUTHOCTh JIBYXTAKTHOTO JBUTATEIS
JOJKHA OBITH B JIBa pa3a 0O0JbIIE MOITHOCTH YETHIPEXTAKTHOTO. B nelcTBUTEILHOCTH
4acTh XOJla MOPIIHSA ABYXTAKTHOT'O JBUTATENsl 3aTPAayMBAETCs HAa OCYIIECTBICHUE
MIPOIIECCOB BBIMYCKA M TMPOAYBKH, B CBSI3M C 4eM pabouuii 00beM ero IUIUHIPOB
UCIOJIb3yeTcsl He MoJHOCThI0. KpoMe Toro, yacte Momuoctu asuratens (no 10%)
3aTpadynuBaEeTCsA Ha MPUBOJ B ICMCTBUE MPOLYBOYHOTO HACOCA.

[TosToMy  HpakTUYECKHM  MOIIHOCTh  JIBYXTAKTHOTO  JIBUTATENsl C  YYETOM
PAaCCMOTPEHHBIX YCJIOBUM MPEBBINIAET MOIIHOCTh YeThIpexTakTHoro B 1,7—1,8
paza.llpeuMyiecTBOM JBYXTaKTHOTO JABUTATENsS SIBIAECTCS TAK)KE HANICKHBIA IMYCK.
JIByXTaKkTHBINA JBUTATENb, MyCKAETCS B XOJ MPHU JIIOOOM TOJOKEHHH KOJEHYATOTO
BaJia y>K€ MpHU YEThIpeX IMWIMHAPAX, B TO BPEMSI KaK B UETBIPEXTAKTHBIX JJI 3TOTO
TpeOyeTcst He MeHee miecTH. [Ipu 0MHaKOBOM YHCIE IWIMHAPOB U OJHOM it TOM XKe
4acTOTE BpalleHUs KOJICHYATOro Baja JBYXTAKTHBIN JBUTraTEIb W3-3a YJBOCHHOTO
yycia paboyux X0A0B UMEET 00Jiee paBHOMEPHBIA KPYTAIINI MOMEHT.

[Io KOHCTPYKIIMU JABYXTAKTHBIN JIBUTATENIb 3HAYUTEJHHO MPOINE YETHIPEXTAKTHOTO,
0COOEHHO TMpHU HKCIOJIB30BAHUU WIEJIIEBOW CHUCTEMbI MPOJYBKH, KOT/Ia OTCYTCTBYIOT
KJIallaHbl U UX OpuBojabl.HemocTaTkamMy NBYXTAaKTHOTO IBUTATENsl MO CPABHEHUIO C
YEeTHIPEXTAKTHBIM SIBIISIIOTCS: OoJiee OBICTPBIN M3HOC neTajeil; OONbIINN yIAeIbHBIN
pacxoJ TOIUIMBA M Macjla, YacTUYHO BBIHOCUMOI'O B BBIXJIOIIHOW KOJUIEKTOP;
CJIOKHOCTh OYMCTKU IWIMHAPOB OT MPOJIYKTOB CrOPaHHSI U 3apPSOKH UX CBEXKHUM
BO3JIyXOM, TaK Kak JJIsl TOr0 OTBOAUTCS MEHee OAHOro xonaa nopuHsa. Kpome Toro,
paboTa JIBYXTaKTHOTO JIBHTATEIS  COMPOBOXKIAETCS  IMOBBIIMICHHBIM  IIYMOM,
co37aBaeMbIM MPOIYBOYHBIM HacocoM.Bo Bpemsi paboOThl ABUTATENS Ta3bl, NEHCTBYS
Ha MOPILIEHb, MEPEMELIAIOT €r0 B HWIMHAPE, B pe3yJIbTaTe YEro COBEpIIaeTCs padoTa.
OHa paBHa cuJjie JaBJICHUS Ta30B Ha IUIOLIAJb MOPIIHS, YMHOXEHHON HA BEIUYUHY
ero nepemelieHus (xoaa mopiiHs) u  u3Mmepsercs B Jx.Pabora pgBurarens,
coBeplllaeMas B €JIMHUIY BPEMEHHU, HA3BIBAETCS €ro MOIIHOCThIO. Pasznuuaror
UHIMKATOPHYI0 U 3(P(EKTUBHYIO MOIIHOCTH ABUTATENs. MHOUKAMOpHAs MOUWHOCHb
Ni — 510 paboTa, coBepliaeMas razaMM BO BCEX IMWJIMHIpaX B €IMHUILY BPEMEHH,
u3mepsiercs B KBT. Ilone3nas MoIIHOCTh, ToJlydyaeMas Ha Bajy JBHUrarens u
nepegaBaemas rpeGHOMY BaIly WIn AJIIEKTPOTEHEPATOPY,
HasbIBaeTcsa o¢ppexmuenoti Ne. I PexTuBHAST MOIIHOCTH MEHBIIIE WHIUKATOPHOMU: /Ne
= Ni - Nmex ,rne Nuex — MOIIHOCTh MEXAaHMYECKUX MOTEpb, 3aTpayuBaemasi Ha
NpPEOJIOJICHNE TPEHHUs, MPUBEJACHUE B JICHCTBUE HABEUICHHBIX MEXaHU3MOB,
oOecrieuynBaOIMX paboTy aBuratens, u T. A.J1d omnpeneneHHs COBEPIIECHCTBA
KOHCTPYKIIMM JBUTaTelss M JOJIM WHAUKATOPHON MOIIHOCTH, HCHOJIb3yeMOM Jist
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COBEpILIEHUS TMOJe3HON paboThl, cinyxut mexanuyeckuu KI1nm = Ne / N
mex Mexannueckud KIIJ[ Bcerma MeHbIE €IWHHUIBI U IS CYJIOBBIX JBUTATENICH
BHyTpeHHero cropanusi cocrasisier 0,7—0,95. On 3aBucuT OT cmocoba CMa3Kw,
00paboTKM, TPUTOHKUA M COOPKH JI€TaJIel U Y3JIOB JIBUTATENs, YCIOBUM dKCIUTyaTalluu
U yxoJa 3a HUM U T. 1. Ternno, mojydyeHHOE NpPU CrOpaHUMU TOIUIMBA B LUJIUHIIPE,
pacxoayercs Ha MOJIyYeHHUE MOJIe3HOM paboThl U HA MOTEPU, KOTOPBIE HEM30EKHBI NPU
paboTe ABUraTens.

KauecTBO TemIonCoNb30BaHusl OMNPEICSIOT C IMOMOIIBI0 YpPaBHEHUSI TEIJIOBOTO
Oananca:q = ql + q2 +q3 +q4 +q5 ,rne g — Temio, BeIACTAIONICECS B IUIUHIpAX IPU
cropanuu 1 xr TomnuBa (g = 100%); g/ — Temio, 3aTpayeHHOE Ha MOJIyYEHHE
nosie3Hor pabotel (gl = 32%); g2 — Temyo, yxojsdiee ¢ OTpadOTaBIIMMU Ta3aMHu
(g2 = 28%); g3 — temo, oTAaBaeMoe oxjaxaaromnieit Boae (g3 = 30%); g4 — Tterwo,
3aTpayMBaeMoOe Ha MPEOJOJCHUE CUJI TPEHHs MOABMXXHBIX YacTel asurarens (g4 =
8%); g5— Termo, TepsieMOe OT HEIMOJHOTHI CrOpaHusl TOIUIMBA B IMWJIMHApPAX U T. II.
(g5 =2 %).3nech gaHbl CpeIHUE 3HAYEHUS BEJIMYUH OTEPH TEIUIA.

OHUM MOTYT HW3MEHATHCS B 3aBUCHUMOCTH OT COBEPIICHCTBA paboyero mporiecca,
TEXHUYECKOTO0 cocTosiHusl aurarens u T. A.CoBepmieHCTBO pabodero mporiecca
OLIeHUBAETCs uHouxamopHvim KII/{, KOTOPbIA yUYNTHIBAET MOTEPHU TEILIA, YXOISILIETO C
O0TpaOOTaBIIMMU Ta3aMHu, YHOCUMOI'O OXJaXXJarolel BOJAOW U MOTEPU OT HEMOIHOTO
CcropaHusi TolUiuBa B UwiauHapax.ni = (ql + ¢q4) / ¢ .3HaueHus ni KoJIeOIIOTCSI B
npeaenax 0,4—0,5.OcHOBHBIM roKa3arejieM, MMO3BOJISIOIIAM OILICHMBATD
SKOHOMUYHOCTh palOThl JBUratens, sBisercsa a¢gpgexmuenviii KII/[, yunThiBaroumi
BCE INIOTEpM B JBUrarelie, BKIKOYas M MexaHudeckue:ne = ql / q , ne =
ninm .3Ha4YCHUS ne JUIsl ABUTATENIed BHYTPEHHErO CTOpAaHMs HAXOJIATCA B Mpejaesiax
0,3—0,43. BaxuHpIM  TMoOKa3aTeleM  OSKOHOMHUYHOCTH  pabOThl  JBUTATENsS
SBIIACTCS 2hexmuenvlii  yoenvuvili  pacxod monausa ge.OH  XapaKTepu3yeT
notpebyieHre ToIMBa (B Kr/4) Ha eAUHUILY 3(PGEKTUBHOM MOIIHOCTH, pa3BUBAEMON
neurareneM (Ha 1 kBr).Ha BenuumHy yJaeiapHOro pacxoja OTPULIATENIBHO BIIHSIOT
MOHIKEHUE CTETCHW CKaThs, YyXYIIICHHEe palboThl TOIUIMBHOW —AaImmapaTyphl,
TOBBINIICHUE OBICTPOXOTHOCTH ABUTATENS W T. 1. PaboTa aBurareneld ¢ HETOTPY3KOM
WU C TIeperpy3Koi (BbIIIE MACHOPTHON) COMPOBOXKIAETCSA IMOBBIIIEHUEM YACIHHOTO
pacxojia TOIUIMBA,, YTO TOBOPUT O HEOOXOIUMOCTH SKCIUIyaTalluu JBUTaTesied mpu
HOMUHAJIbHBIX Harpy3kax.
VYaenpHbIH pacxoj TOIUIMBA JJii COBPEMEHHBIX CYJOBBIX THUXOXOJHBIX JABUTATEICH
coctasisier 150—180 r/kBt 4, ansa 6eicTpoxoaHbix — 170—220 r/kBT u.

[Tpuniun pa®oThl ABUTATEINS

[IpakTuueckn Bce aBTOMOOWJIBHBIE JBUTATENH pabOTAlOT MO 4-TaKTHOMY
TEPMOJIMHAMHYECKOMY MKy MioJijiepa: BITyCK TOTUTMBHOM CMeECH, C)KaTue, pabodwii
X0, B IIPOLIECCE KOTOPOIO MPOU3BOIAUTCS CKUTAHUE TOIUIMBHOM CMECH, U BBIIIYCK
OTpabOTABIIMX I'a30B.
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JIBuraTenp CKUTaeT MOCTYIAOIIee B HEr0 TOIUIMBO U NPeoOpa3yeT TEIIoBYIO
DHEPIUI0 CrOPaHUs BO BPAIATENIbHOE JBHKEHHUE KOJIEHUATOr0 BaJla; JAaJiee BpAllCHHUE
nepenaeTcsl yepe3 TPAaHCMMCCHUIO Ha BeAyIIME Kojieca aBTOMOOWIIS, SIBIISIOIIMECS
3JIEMEHTOM XOJIOBOM YacTH aBTOMOOMIISL.

B munuzape npoucxoauT cropaHue TOIUIMBA U MPeo0pa3oBaHue TEIJIOBOM SHEPTUU
B MEXAaHMUYECKYI0 padoTy. ljig 3TOro B WJIMHIAPE UMEETCS MOPUIEHb, KOTOPBIMA MpHU
NOMOILM TNajiblla U IIAaTyHa CBS3aH C KOJEHYaTbiM BajioM (pucyHok 1.1). Ilopuiens
JBUKETCS B LIMJIMHAPE BO3BPATHO-NIOCTYIIATENBHO, @ KOJIEHYATHIN Bajl BPaIlaeTCs.

[IpeoOpa3zoBaHre JBMXKEHHSI BBINOJHSET KPUBOIIMITHO-IIATYHHBIM MEXaHU3M
(pucynok 1.2). IlopuieHp CBOOOJHO HAJET Ha MOPUIHEBOM Nayel, OJHOBPEMEHHO
"mpoxoAsiuii" uepe3 BEPXHIO TOJIOBKY IaryHa. HukHAs pa3zbemMHas TroJioBKa
1IaTyHa OXBATBIBAET LIEHKY KOJIEHYATOrO Baja. Takyro MIEHKY Ha3bIBAIOT IIATYHHOM.
OTa meika CMEIIEHa OTHOCHTENIBHO APYIMX WIEEK, HA3bIBAEMBbIX KOPEHHBIMHU, HA
HeKkoTopoe paccrosiuue. Kopennbie u "maTyHHass" MEHKH CBSI3aHBI MEXKIY COOOM
IUTACTUHAMU MOYTH NPSIMOYTOJIbHOM (hopMbl — 1iekamu. llleku BMecTe ¢ KOpeHHBIMU
U IMIATyHHOW IeiKoN o0pa3yroT kpuBommi. KopeHHbIe MKW KOJIEHYATOTO Bajia
SBJISIFOTCS. €r0 OChK0 M BpAIAIOTCS B MOAIIMIIHUKAX, PACIOJIOXKEHHBIX B KapTepe
(ocHoBanuu) mminuHApa. [llaTtyrHas mielika, kak Jro0as Todyka Ha 000a€ KoJeca,
BBIHY’KJIEHA BpAILATHCA OTHOCUTEIBHO CBOEH OCH, OMHUCHIBAsl OKPYKHOCTb, Paguyc
KOTOpPOM Ha3bIBa€TCS PaJlyCcoOM KpUBOLIUIIA.

OCHOBHBIMH XapaKTEPUCTUKAMU JHOOOT0 JABUTATENS SBISIIOTCSA: pabouuil 00beM (B
Ky0. CM.), MaKCUMajbHasi MOUIHOCTbH (B JI.C.), MAKCUMAJIbHBIA KPYTSAIIMI MOMEHT Ha
KOJIEHYaTOM Bajly (OIpeessieT CUILy TATH Ha KoJiecax), YACJIbHbIA pacXo/ TOIUIUBA.

JleTaJIbHO paccCMOTpUM IMKIBI paOoThl nBuratens. [Ipu ABUKEHUU MOPIIHA OT
HUKHEHN K BEpXHEW MepTBOM TOUKe (IMJIMHJP MO-TPEKHEMY U30JIUPOBAH OT BHEIIHEH
cpenpl) pabodas cMeCh CXKUMAETCs W JaBJCHHWE B LMJIMHJIpPE Bo3pacTtaeT 10 8—12
kr/cm® . Takoil mporecc Ha3bIBAE€TCA CXKATHEM - OTO OJWH M3 IHMKIOB pPabOTHI
nsurareis. [lpu 3TomM KosieHYaThlii Baj MOBEpPHETCS €Ile Ha MOJ-000poTa, WM Ha
180°.

Cxaras roprodasi CMech roToBa K cropanuro. 11o3Tromy A0CTaTO4HO B LMIIMHIpE
BCIIBIXHYTh 3JIEKTPUYECKOM HCKpE, KaK CMECh BOCIUIAMEHUTCS M HAYHET BBLACIATH
ropsiure rasel. Ilog gaBieHHMEM Tra30B MOPIIEHb BBIHYKAEH HAayaThb JBUXKEHUE OT
BEpXHEH K HWXKHEW MepTBOM TOUKe. OIHOBPEMEHHO C NOPIIHEM KOJICHYATHIA Bajl
MOBOpavMBaeTcs elie Ha moyio obopota, win Ha 180°. Takoi mporecc Ha3bIBaeTCS
pacupenuem, uin pabouum xozioM. [Ipu 3ToM nporiecce ra3sl coBepuaroT padory, u
32 CYET MX DHEPrUM NOPIICHb JBHKETCS IOCTYINATEIbHO, a KOJEHYaThl Ball
Bpamaercd. Jlanee nopueHb NpoaoJKAET ABUTAThCA, MO YK€ OT HHKHEN K BEpXHEHN
MEpPTBOM TOYKE, a KOJEHYAaTbld Baj B YETBEPThIM pa3 INOBOPAYMBAECTCS Ha IIOJ-
obopora, wiu Ha 180". Imwmuaap cooOmiaercss ¢ TpyOOMPOBOIOM, Yepe3 KOTOPHIM
BbIOpaChIBaIOTCS OTPa0OTABIIUE Ta3bl. ITOT MPOLECC UMEHYETCS BBIITYCKOM.

[Topmwienp 4 paza mnpomies MEpPTBbIE TOYKH, WJIA TPOU3BEN YETHIPE XOJa.
Konenuarslii Bast moBEpHYJICS BOKPYT cBOel ocH 2 paza (Bcero Ha 720°). 3a 3T0 BpeMms
B LMJIMHAPE MOJHOCTHIO 3aKOHYMIICA TaK Ha3bIBAEMbI pabounii LUKIL.
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[Ipomecchl B HWJIMHApE, CBS3aHHBIE C JBIDKCHUEM TOPIIHA U BpalleHUEM
KOJIEHYaTOTO BaJla, HA3bIBAIOT TaKTaMH: BITyCKa, CXaTus, padodero xoja (Wiu
pacumidpeHus) W BBITycKa. TakT pabodero xoja cCOBEpIIaeTCS 3a CYET TEIUIOBOU
SHEPrMU Ta30B, a TAKThl BITYCKa, CXKATUS M BBITyCKA — 3a CUET KUHETHYECKOU
SHEPIHU MaXOBUKA, KOTOPBIN YKPEIJIEH Ha KOHIIE KOJIEHYaTOro Baja.

N3yunB pabouuii UMUK OJHOUMIUMHIPOBOTO JBUTATENS, JIETKO MPEICTaBUTH
pabounii UK MHOTOIUIUHAPOBOTO. JlOoMyCcTUM, IBUTATENIb UMEET YEThIpE [UIHNHAPA,
TOTJIa YUCIIO0 pabovYMX XOJOB BO BCEX LMJIMHJpaxX 3a pabouuid UK JBUTaTesis OyaeT
PaBHO TOE YETHIPEM, a BO BpeMs pab04ero xojia B OJJHOM LMWJIUHJIPE B TPEX APYTUX
OylyT COBEpIIaThCS BCIOMOTATEIbHBIC TAKThI.

OuepeaHOCTh paboYMX XOJ0B U JPYTUX TAKTOB B IIJIMHAPAX MOJYUHEHA CTPOTOMY
NOpSIAKY ~ paboThl. Y  YETHIPEXUMWJIMHJIPOBBIX  YETHIPEXTAaKTHBIX  JBUTATEJCH
MIPUMEHSIIOTCS CIICAYIOIINE TOPSIAKKA paboThl MIUHAPOB: | —2—4—3 u 1—3—4—2.
[Tpu nopsimke pabotTel 1—2—4—3 paGouuii UK IBUTATEIIs MOKa3aH B Tadmwuie 1.1.

Tao0muma 1.1 — Pabounii ki aBuraTens

[Tomyo60opoThl Yrael noBopoTa HrimHapsI
KOJICHYATOro Baja KOJIEHYATOro Baja, 1 2 3 4
rpan
1-i 180 Bnyck | Beinyck | Cxatue | Pabounit
X0
2-i 360 Cxatue | Bmyck | Pabounii | Beimyck
X0
3-i 540 Pabounii | Cxxatue | Bemyck | Bmyck
X0J1
4-in 720 Boinyck | Pabounii | Brnyck | Cxatue
X0

Tema3: «Oco0eHHOCTH KOHCTPYKIUI COBPEMEHHBIX TPAHCMMCCHH »

IIpakTuueckoe 3ansaTue Ne 5
«BpInoJIHEHHE 32JaHUH 110 U3YYECHUI0 KOHCTPYKIMU MEXAHUYECKHX

TPAHCMHUCCHH .»
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Heab 3ansaTus: «BbINoOJHEHNE 3aJaHUN 110 U3YUYECHUIO KOHCTPYKLIUA MEXaHUYECKUX
TPAHCMUCCHUH .»
Olecneyenne 3aHATHSA: IUIAKAThl, KapTOrpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTUYECKOE 000PyI0BaHUE.

MexaHnueckKue TPAaHCMHUCCUH

HaubGonbmee pPacpoCTpaHCHUC Ha COBPEMCHHBIX aBTOMOOMIIAX MoJIydHnJia MECXaHNYICCKasl
TPAaHCMHUCCHA, KOTOpasa BKIIOYACT B cebs CLCIIJICHUC, K0p06Ky nepecaaydy, KapaaHHyro nepeaady,
pazmaTouyHyr0  KOpoOKy (y  MHOTONPHUBOIHBIX  aBTOMOOWJICH), TJaBHYK  Iepemady,
muddepeHIa U ToayoCH.

Tpu mocneaHUX 3JIeMEHTa Ha aBTOMOOWJISIX KJIACCHYECKOW KOMIIOHOBKM OOBEIHUHSIOT B OJMH
arperart, Ha3bIBa€Mblii BEIYLLIUM MOCTOM.

OCHOBHBIMU MPEUMYIIECTBAMM MEXaHUYECKOW TPAHCMHUCCUU SIBJISIOTCS MPOCTOTA
KOHCTPYKUMM W HH3Kasg CcTouMocTh, Bbicokue KIIJ[ M HamexxHOCTh; HEIOCTaTKaMH —
CTYIEHYAaTOE pEryJMpOBaHUE KPYTALIEr0O MOMEHTa U  CJOXKHOCTh KOMIIOHOBKM Ha
MHOTONPUBOAHBIX ABTOMOOUJISIX.

Mexanudueckass TPaHCMHUCCHUST MOXET OBITh BBIIIOJIHEHA 110 pPa3jMYHBIM CXeMaM B
3aBUCHUMOCTH OT Ha3HAYEHUSI aBTOMOOMIISA, PACTIONOKEHHS HA HEM JBUTATENS M BEAYIIMX KOJIEC.
Mexannueckas TpaHCMHCCHSI JIETKOBOI'O aBTOMOOMJIS KIIaCCUYECKOM

KOMIIOHOBKH (KosiecHasi popmyna — 44 2) nmokazaHa Ha puc. 1. B Takoit
TPaHCMHUCCHUU OOBIYHO MCTONB3YIOT OJI-

HOJMCKOBOE CLEIUIEHUE C LIEHTPAJIbHON

muadparMeHHOW TPYKUHOW,  UMEIoIIee

MEXaHWYECKUH WO  TUAPABIMYECKUI

MIPUBO/I, YETHIPEXWINIIATUCTYIEHUATY IO

MOJIHOCTHEO CUHXPOHU3UPOBAHHYIO TPEX-

BaJIbHYIO KOPOOKY Iepenay, KapJJaHHYIO0

CXEMaTPAHCMUCCUU nepeaady ¢ KapJaHHbIMU IIAPHUPAMHU HE-
JIETKOBOT'O aBTOMOOMJIS PaBHBIX YIJIOBBIX CKOPOCTEN, OJMHAPHYIO
KJIACCUYECKOW KOMIIOHOBKH TUIIOMIHYIO [JIaBHYIO Iepeaavy, CAMMET-

(konecHas popmyna —4Y4 2)  pUUYHBIA KOHHYESCKHUI muddepeHran u
IOy pa3TPpyKEHHBIE MOTyOCH. TpaHCMUCCHH TPY30BbBIX
aBTOMOOMJICH C 3aTHMM BEIyIIUM MOCTOM
UMECIOT aHAJIOTUYHBIE arperatsl. OHAKO ¢ YBETMUYEHHUEM MAaCChl aBTOMOOWIISI MEHSIFOTCS CXEMBI
Y XapaKTePHCTHKH arperaroB: BMECTO OJHOAMCKOBBIX TPUMEHSIOT JBYXIUCKOBBIC CLIEIUICHHS C
THJIPABIMYECKUM WJIM THAPOITHEBMATHUECKUM TPUBOJIOM C YCHIIUTENIEM, KOpOOKH mepemad —
TpeXBaJbHbIC, IOJHOCTHIO CHHXPOHU3UPOBAHHBIC, MHOTOCTYIIEHUATHIE C YKCIOM Tepenad oT 8§
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1o 24. MHoroctyneH4aras KopoOka mnepenad oOpa3yercsl MOC/IEOBaTEbHBIM COEIUHEHUEM
OCHOBHOM 4eThIpeXx—,sATU—,IIECTUCTYIEHYaTOMN KOpOOKHU nepenay u
JIOTIOTHATEILHOTO/IBYX—, TPEXCTYTIEHYaTOr0 peaykropa. Vcrmonb3yroTcst IBOWHBIE IEHTPAbHBIC
U pa3HECCHHbIE TIJIaBHBIE IE€peaauu, OJIOKHpYEMble MEXKOJIeCHble auddepeHuuansl u
HOJTHOCTBIO Pa3rpy>KeHHbIE TOTYOCH.
Tpancmuccuu aBTOMOOWIJICH IepeIHENPUBOJIHON KOMIIOHOBKH (KosiecHas (opmyna — 24 4)
NPUMEHSFOTCS Ha JIETKOBBIX aBTOMOOWJISIX M MHUKpoaBTOOycax. B 3ToM cimydae cxema u
KOHCTPYKIIAS TPAaHCMHCCHH OIPENEIISIOTCS PACIOJIOKEHUEM ABUTATENS — TMPOJOJIBHBIM HIIH
MOTIEPEYHBIM

TpancMuccun nepeIHENPUBOIHBIX ABTOMOOWJIEH € MNPOJOJBHBIM PAaCHOJIOKEHUEM
nBurarens (puc. 2, a) mMpolle ¥ KMEIOT MEHBIITYI0O CTOMMOCTD TPY UCIIOJIb30BAHHUH JIBYXBaTbHBIX
KOpOOOK nepezay, H03TOMY TpeXBajbHbIE

=== lans
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D

Puc 2
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.2

Ty

Puc. 2. Cxema TpaHCMHUCCHH JIETKOBOTO aBTOMOOHMJIS TIEPETHENIPUBOTHON KOMIIOHOBKH (24 4):
a— C MPOJIOJILHBIM PACIOJIOKEHUEM CHIIOBOTO 0JI0Ka,
0— c MoTnepeyHbIM PACIOIOKEHUEM CHIIOBOTO OJIoKa
KOpOOKH mepeaad mpuMeHstoTes peako. KopoOku mepeaad moaHOCTHI0O CHHXPOHU3UPOBaHbl. Ha
BEJJOMOM Bajly KOpOOKH mepefjady yCTaHaBJIMBAETCS KOHMYECKas BEAylIasl IIECTEPHs IJIaBHOU
nepenauyn. [IpuBOA BemaymmMX KOJEC OCYIIECTBISETCS HE TOJIYOCSMH, a KapJaHHBIMH
nepesayaMy ¢ HapHUpaMH paBHBIX YIIIOBBIX cKopocTel (puc. 3).
TpancMuccust aBTOMOOWIISI IEpEAHENPUBOAHON KOMIIOHOBKH
CIPOJIOJIBHBIM PACIIONIOKEHHEM CHIIOBOTO OJioKa: 1 — cremyienue, 2 — Bajl MPUBOJia KOPOOKU
nepenay, 3 — KopoOka nepenay, 4 — riuaBHas nepejaadya
Jlnuaa aBuratens B CXEME C €ro NpOAOJBHBIM PACIONOKEHHEM HE JIMMHTHPYETCS,
[O3TOMY TaKyl0 CXE€My HMMEIOT MPEUMYIIECTBEHHO aBTOMOOWIM C JABUIaTeIsIMH OOJIBLIOTO
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pabouero oObema. Kpome Toro, Ha oOcHOBE 0a30BOTO aBTOMOOWIISI C TMPOJOJBHBIM
PacIoNoXeHUEM JIBUTATENSI MOTYT OBITH BBIITOJHEHBI MOJU(HUKAIIMY C TIPUBOJIOM Ha BCE KOJeca.
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Puc. 5. TpancMuccust aBToMOOMIIS, paClONIOKEHHAs B OT/IEJILHOM KapTepe:
1 — xopoOka nepenay, 2 — ri1aBHas nepegayda

st aBTOMOOMIIEH 0CO00 Majoro M Malloro KIJIACCOB HCTOJB3YETCsl TIAaBHBIM 00pa3oM
KOMITOHOBKA C TOTIEPEYHBIM PACIIONIOKEHHEM aBurarens (puc. 2, 0). [Ipu sTom Tpancmmccus
MOJKET UMETh JIBa KOHCTPYKTHBHBIX HCIIOIHEHUS: C pa3MEelIeHueM B KapTepe ABHurarens (puc. 4)
Y C pa3MeIIeHNEeM B OTIIETHbHOM KapTepe (puc. 5).
Puc. 4. Tpancmuccust aBTOMOOWIIS, paCIIONIOKEHHAS B KapTepe IBUTaTeIsL:
- cueruienue, 2 — JONOTHHUTENBHBIE 3y0UaThie Kojieca, 3 — KopoOKka nepenay, 4 — riIaBHas epenava
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B IEPBOM CJlIydac HOOCTUTaCTCA 0oJbIIas KOMITAKTHOCTH CHJIOBOTO 6J'IOK3., OJHAaKO
KOHCTPYKIOMA II0JIYHaCTCA AOCTATOYHO CHOH(HOﬁ, PEMOHTHBIC pa6OTBI 34aTPYAHCHBI, a HU3-
3aBBICOKOI'O PaCIIOIOXKCHHA JABUTATCIIA BO3MOKHO YXyAmeHue AOPOAMHAMHUYCCKUX
XapaKTCPUCTHUK aBTOMOOUJIA.

bonee yno6HO, B TOM 4HCIIe ¥ C TOUKH 3pSHHs YHU(DUKAIIMH, PAcIionaraTh

| -0—¢
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TPAHCMHCCHIO B OTJEJIIBHOM KapTepe. B 3ToM ciiyyae MOMEHT Ha BEAYIIHi BaJl KOPOOKHU Tepenay
NEPEaeTCsl HEMOCPEICTBEHHO CO CLEMICHUS (KOrJa BeQyLIMH BaJl PACIONOXKEH COOCHO C
KOJICHYaThIM BaJiOM JBUTATENsl) MM Yepe3 JONOJHUTENIbHBIM psAn 3yO04aTblX —KoJec.
[IpuMeHsIOTCS TOJIHOCTBIO CHHXPOHH3UPOBAHHbBIC, JABYXBaJbHbIE KOpOOKH mepenad. llpu
MOTIEPEYHOM PACIOJIOKEHUN JIBUTaTelNs TJaBHAs Mepeada MpeiCcTaBiseT co00i nmpsaMo3yOyio,
KOCO03yOyI0 WM IIEBPOHHYIO 3y0UaTylo rnepemaqy.

TpancMmuccun aBTOMOOMIIEH 3aIHEMOTOPHONW KOMITOHOBKH 10 KOMITOHOBOYHBIM CXEMaM
OJM3KU K TPAHCMUCCHUSM MEPETHETIPUBOIHBIX aBTOMOOHIIEH.

Tpancmuiccin MHOTONPUBOJIHBIX aBTOMOOMJICH MOXKHO pa3feiuTh Ha JBE TPYIIbL:
HEMOJHONPUBOAHbBIE U MOJTHOIIPUBOJIHBIE.

HenonronpuBoaubie aBToMoOMIH (kKosecHas (Gopmyna — 64 4, 84 4) umeror Bexymryro
TEJEKKY, COCTOSIIYI0 M3 JABYX BEAYHIMX MOCTOB. MOCTBI MOTYT HMMETh HWHIMBHIYaJIbHBIN
npuBo/I (puc. 6, a), TMO0 MPOMEKYTOUHBI MOCT MOKET OBITh BBITIOJHEH MPOXOAHBIM (pHC. 6, 0).

OcCHOBHOE MPEUMYIIECTBO CXEMbl C MHJMBHUAYaJIbHBIM MPUBOJOM MOCTOB (KpA3-257)—
BBICOKAsl CTETEHb WX YHU(HUKAIMH, HEJOCTATKAaMH SBJISAETCS OOJIbIIOE KOJIMUYECTBO KapAaHHBIX
COWIEHEHHH M HEOOXOAMMOCTb YCTAHOBKHM OTIEIIHOTO arperata — pa3laTOYHOH KOPOOKH.
Pazmarounas kopoOka — arperaT 0o0jee CIOKHBIM U TSKEIbIH, YeM y3ell JCJIEHUS MOIIHOCTH
(mudpdepenuunan) Mexay MOCTaMH B TPAHCMHCCHU C TPOXOJHBIM  MPOMEXKYTOYHBIM
MoctomM(KamMA3-5320).ITosToMy KOHCTPYKIMSI TPAHCMUCCUU C Pa3/IebHBIM MPUBOJOM MOCTOB
uMeeT OOJIBIIYI0 METAUIOEMKOCTh, TpeOyeT Oombliero oO0bemMa paboT MO TEXHUYECKOMY
00CITy)KMBaHUIO.

I'mapoMexaHuveckHe TPAHCMHCCHH

[IpumeHenre Ha aBTOMOOWIISIX THAPOMEXAHUYECKUX TPAHCMHUCCUN, B KOTOPBIE BMECTO
CIIETIJICHUS. U KOpOOKH Iepead BXOIUT THAPOMEXaHudecKas nepenada (rugporpaHcdopmarop,
00BbeAMHEHHBIN C MEXaHUYECKOM
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Puc. 8. Cxema TpaHCMHCCUU TIOJHONPUBOAHOTO aBToMoOms (84 8): a, 6 — MmocToBas; B, I —
OGopToBas.

POMEXaHUYECKYIO MPUBOANT K YXYIIICHUIO JIMYEHHUIO pacxoja TOIUIMBA.

CTYNEHYaTOW KOpPOOKOW Tepenad), TMO3BOJSET OCYIIECTBUTH OECCTYNEeHYaToe W3MEHEHHE
KPYTSAIIET0O MOMEHTA, YBEJIHMYUTh CPOK CIY>KOBI ABHTaTeNs U TPAHCMHUCCUH, YMEHBIIUTH YUCIIO
CTYTIEHEH MEXaHWYECKOM KOpOOKH TMepenay, YMEHBIIMTh YacTOTy MEPEeKITIOYEeHUs TMepenad,
HOBBICHTh TMPOXOAMMOCTh aBTOMOOHWIIS U yIyd-IIUTHET0 KOM-(opTa-0enpHocTh.OgHAKO TI0
CPaBHEHHIO C MEXaHUYECKHUMHM TPAHCMHUCCHUIMHU, THIPOMEXaHHUUECKUE 00J1aAatoT 0ojiee ClI0XKHON
KOHCTPYKLIMEH, MOBBIIIEHHON MaccOoid M CTOMMOCTBIO. 3aM€Ha MEXaHWYECKOMTpaHC-MHCCHUHMHA
TH]I-

JTMHAMUKHA aBTOMOOWJISI U yBe-

B TpaHcMuCCHSX ¢ TMAPOMEXaHWYECKOW IepeAadyei KpyTAIIMA MOMEHT IEpeaaeTcsi OT
JIBUTATEIN HAa HACOCHOE JIONACTHOE KOJIeCO THIpOTpaHchopMaTopa HEMOCPEACTBEHHO WJIH, TIPU
HE00XO0IMMOCTH, Yepe3 JOMOJHUTEIbHBIN COrTIaCYOUINH PeLyKTOp.

B KkadecTBe MeXaHWYECKOW KOpPOOKM TIiepeiad B THUAPOMEXAHMYECKUX TMepenadax
NPUMEHSFOTCS TUIAHETAPHBIE M BAJIbHBIE CTYNIEHYATHIE PEAYKTOPHI, TO3BOJISIONINE OCYIIECTBIIATh
npolecc IMepeKiIoueHuss mnepefgad 0e3 pa3pbiBa IMOTOKAa MOIINHOCTH. MexaHudeckas 4acTb
TPAHCMHCCHUU OT THJIPOMEXAaHMYECKOU Tepeaun A0 BEAYIINX KOJIEC WICHTUYHA STOU Ke YaCTH
MEXaHWYECKON TpaHCMHCCUU. BBIOOp ee cXeMbl ompeenseTcs TEMH K€ COOOpaKEeHHUSIMH, YTO U
B CJTy4ae MEXaHMYECKOW YacTH TPAHCMHCCHHU.
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Puc. 9. Cxema ruipooOEMHON TPAHCMUCCUU: @ — MOHOOJIOUHAs, O — ¢ pa3fieIbHbIM
PacIoIOKEHUEM THAPOArpPeraToB

I'mapoodbeMHbIE TPAHCMHMCCHH

I'uapooObeMHasT W 3JIEKTpOMEXaHWYECKass TPAHCMUCCHH SIBIISIOTCS CICIHAIBHBIMA H
MPUMEHSIOTCS Ha aBTOMOOWJISIX B TEX ClydasiX, KOrjJa IO KOMIUIEKCY KOHCTPYKTHBHBIX U
OKCIUTYaTaIlMOHHBIX CBOWCTB MEXaHWYECKas W THAPOMEXaHWYECKas TPAHCMHCCHA HE MOTYT
ObITh TPUMEHEHBI. Takue mepenayd, Kak THApOMEXaHWYecKas W (PPUKIMOHHAsS, SBIISIOTCS
OeccTyneHYaThIMH, TO €CTh 00ECIIEYNBAIOT TUIABHOE W HEMPEPHIBHOE N3MEHEHHE MEPEAATOTHOTO
YKCJia TPAHCMUCCUHM aBTOMOOMIIS.

['mapooObeMHast TpaHCMUCCHUSI COCTOMT M3 THUIPOOOBEMHBIX TMpeoOpa3zoBarened —
THAPOHACOCA, TPHUBOJMMOTO OT JBHUTATENsI aBTOMOOWIS W THAPOMOTOpa (THIPOMOTOPOB).
I'maponacoc mpeoOpa3yeT MEXaHMYECKYI0 SHEPTHI0 B THAPOCTATUYECKUN HAMOpP >KUJIKOCTH, a
THAPOMOTOP — DHEPIHIO HAIMopa >KUIKOCTH B MEXaHMUYECKYIO PHEpruro. [ maponacoc cBsizaH ¢
THAPOMOTOPOM (THIPOMOTOpaMH) TPYOONPOBOJAaMU BBICOKOTO naBiieHus. Bcsi rumpocucrema
SIBIIICTCS 3aMKHYTOW. B KpyT HUPKYJSIMH BKIFOYEH THAPOHACOC MOAMHUTKH, TIOACPKUBAIOIITII
B BO3BPAaTHOM THUIPOJUHUU HM30BITOYHOE HaBJeHUE (U1 MCKIIOYEHUS MyJbCallUd U pas3pbiBa
CTpyH paboueit )KUIKOCTH).

B 3aBUCHMOCTH OT pacmoJIOKEHHUS THUAPOArperaTroB, MX THIIA M YUCJIAa BO3MOYKHBI JBE
MPUHIUITHATILHBIE CXEMbI THAPOOOBEMHONM TPAHCMUCCUU
(puc. 9).

[Tpn mMoHOOGMOUHOM cxeme (puc. 9, a) THAPOHACOC W TUAPOMOTOPOOBEINHEHBI B OJIMH
osiok. ['maponepenaua BbINOMHAECT (DYHKIMH CIETUICHUS U KOPOOKH mepenad. TpaHCMUCCHUH,
BBITIOJIHEHHBIE 110 3TOU cxeme, umMeroT Hu3kuil KI1/] u nuiieHsl KOMIIOHOBOYHBIX PEUMYILECTB.

B nmpyroit cxeme (puc. 9, 6) rumpoarperatbl pacmojOXKeHbl pasnenabHo. [umaponacoc

COCIMHEH C JIBUTaTesieM, THAPOMOTOPHI — ¢ Kojecamu. [ 'uspo-
MOTOpBI MOTYT YCTaHaBJIMBAThCS KaK BHE KOJieca, TaK U BCTPaMBAThCA B HETO (TUAPOMOTOP—
koneca).Takass cxema yaoOHa uisi KOMIOHOBKU. [lpu  pa3nenbHOM — pacmosoKeHUH
TUAPOArPETaTOB MOXET OBITh MCIOJIb30BAHO HECKOJIBKO THAPOHACOCOB, KAXKIBIM U3 KOTOPBIX
MUTAET TUAPOMOTOPHI OOpTa
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WM OTACNIBbHOW rpynmbl MOCTOB. Takue TpaHcMuccHM 00J1aJal0T TOBBIIIEHHONW HAJIeKHOCTHIO,
4YTO 00YCIIOBJICHO MapasuieIbHON paboTOM THApOoarperaToB U ruIpOJIMHUAMN.

Kak yxe OpLIO ckazaHO, arperaTsl OOBEMHOTO THIPOIPHBOJIA HECAMOPETYIHpPYEMBIE.
Ecnu rugpoarperar nmo cBoeil KOHCTPYKIIMHM MOTEHIMAIBHO PETYJIUPYEMbIH, TO JIJIsi U3MEHEHUS
MOMEHTAa, TIEPEIaBAEMOTO Yepe3 THAPOIepeaady, HeOOX0IMM BHEITHUH PErysTop.

Heperynupyembie ruapoarperatbl, UMEIOIIUE IMOCTOSHHYIO MOJady IPU MOCTOSIHHOM
YIJIOBOW CKOPOCTH TPUBOAHOTO Bajia, MPHUMEHSIOTCS B KA4eCTBE BCIOMOTATEIHHOTO
TUAPOINIPUBOJA, MCIOJIB3YEMOI0 BpPEMEHHO, HampuMep Ui MPUBOJA KOJEC NpuIlena Mpu
JBWKEHUH B TSKENBIX JIOPOXKHBIX YCIOBHSX. Takod NpHUBOJ HOCHUT Ha3BaHUE ''TUApoBai’.
Heperynupyembie rumpoarperatsl Ipouie Mo KOHCTPYKIMM U UMEIOT MEHBIIYIO CTOMMOCTH IO
CPaBHEHHIO C PETYIHPYEMBIMH.

[Togaua perynupyembiXx arperaToB MOXXET H3MEHATHCS TMPHU TOCTOSHHOW YTJIOBOM
CKOPOCTH TPHBOJHOTO Bajia B 3aBHCHUMOCTH OT BO3JCUCTBUA peryisTopa. B aBToMoOMIIsX,
UMEIOIIUX THAPOOOBEMHYIO TPAHCMUCCHIO, TMPUHIUIIMAIBLHO BO3MOXXHO PETyJIHpOBaTh Kak
THAPOHACOC, TAK U THAPOMOTOPBI.

Bo3moxHBI  TpM  BapmaHTa  pPETYJMPOBAHHUA  THAPOArperaToB,  00Opa3yroMIMX
TUpOTIepeaagy.

1. IIpy MOCTOSIHHBIX YacTOTE BpalllEeHUs MPUBOAHOTO Bajla THApPOHAcoca M pabouem
o0beMe THUAPOMOTOpa HW3MEHATh paboumii 00beM THapoHacocal. TakoW BapwaHT Hamboee
MpoCcTO 00€CNeUnTh KOHCTPYKTUBHO, MPU ATOM JIOCTUTAETCS TUIEPOOIMUECKOEe H3MEHEHHE
MOMEHTA Ha Bajly JIBUTATEIs. DTO TIO3BOJISET,BO-TIEPBHIX,IUIABHO TPOTAThCs C MECTA U PA3rOHATH
aBTOMOOWJIb, U,BO-BTOPBIX,MOJYYUTh UICATIbHYIO TSATOBYIO XapaKTEPUCTHUKY.

2. Ilpu MOCTOSHHBIX YacTOTE BpAIICHHs INPUBOIHOTO Bajla THApPOHAcCOca W pabodem
o0beMe TruApoHacoca U3MEHATh pabounii o00beM ruapoMoTopa. B 3sTOoM ciydyae He
oOecreynBaeTCsi IUIABHOCTh TPOTAHUS AaBTOMOOWJIE C MECTa; K TOMY K€ CHHXPOHHO
peryJMpoBaTh THAPOMOTOPHI, €CITU UX HECKOJIBKO, IOBOJIBHO CIIOKHO.

3. Ilpu MOCTOSIHHOW YacTOTE BpalleHUs MPUBOAHOTO Bajia THAPOHACOCA H3MEHATH pabodMil
00beM ruapoHacoca u ruapomortopa. [Ipumenenue tako-

1 Pabouwnit o0beM rugpoarperata — rnojava ruJJpoHacoca Wil pacxoj padoueid )KUJIKOCTH
THAPOMOTOPOM 32 OJMH 000POT MPUBOJTHOTO BaJIa.

11

ro BapHaHTa WMEET CMBICI TpPH TMOCIEAOBATEILHOM PETYJIMPOBAaHUHN paboYnx OO0BEMOB
rugpoarperatoB. [Ipu Tporanuu aBTOMOOWIS C MecTa W B Hadyajle €ro pasroHa HEO0OXOAMMO
U3MEHATh pabouuii 00BEM THIpPOHAcOCAa OT MHUHHUMAJIBHOTO JI0 MAaKCHMAaJbHOTO, a O00bEM
THIPOMOTOPOB TMOAJAEPKUBATh MAaKCUMAJIbHO BO3MOXKHBIM. 3aTeM H3MEHATh pabounii oObem
TUAPOMOTOPOB 10 MUHHUMAJIBHOrO. B 3TOM ciyyae pacmmpsieTcss Ouana3oH peryJupOBaHUsA
rHIpoOo0OBEMHON mepenayn U oOecneunBaeTcsl IUIAaBHOCTh TPOTAaHHUS aBTOMOOWIIS C MecTa,
OJIHAKO HE YCTPAHAETCA CI0KHOCTh CUCTEMbI YIIPABJICHHUS.

I'unpoobbeMHas nepenava, TOMUMO OECCTYNEHYATOr0 M3MEHEHUs MepejaTOYHOro Yrcia
MEXIy JIBUTaTeIeM U BEIYIIMMH KOJIECAMH, UMEET CIIEYIOINEe JOCTONHCTBA:

1) yno6cTBO KOMIIOHOBKH TPAaHCMUCCHUH M aBTOMOOWJIA B IeJIOM (THIPOMOTOPBI MOXHO
pacIoNIOKUTh HENMOCPEJICTBEHHO B KOJEcaX, HCKIIOYHMB IPOMEKYTOUYHbIE MEXaHUYECKHE
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AJIEMEHTHl TPAHCMHCCHUH), B TOM YHWCJI€ TPAHCIIOPTHOTO CPEJCTBA C AKTUBHBIMHU MPHUIICITHBIMH
3BEHBSMU;
2)peBEpPCUBHOCTh U BO3MOKHOCTbH MOTYUYEHHS OJJMHAKOBBIX CKOPO-
CTEH ISl MBIDKEHUS BIEPEN M Ha3al (Tak Kak THAPOArperaThl SBISIOTCS 0OpaTUMBIMU2, TO IS
pPEBEPCHUPOBAHUS JTOCTATOYHO C IMOMOILIBIO PACHpENeIUTeNs MOMEHATh MECTaMHU HAlOPHYIO M
BO3BPAaTHYIO THAPOJIMHUHN); PEBEPCUBHOCTh TAaKXKe TO3BOJSET S(PPEKTUBHO HCMOIB30BATH
TUAPOArperaThl il TOPMOKEHHUS HA 3aTSKHBIX CITYCKAX;
3)mMpoKKii AMANa30H MepeIaTOuHbIX YUCEIT;

4)BO3MOKHOCTh JJIUTEILHON M yCTOWYHBOW pabOTHI TOJ HAarpy3KOW MPHU IBUKCHHUH C
MaJIOl CKOPOCTBIO B TSKENBIX JOPOKHBIX YCIOBUSAX;

5)yBenuuenue cpoka ciayk0bl nepBuyHoro /IBC (13-3a0TCyTCTBUS HKECTKOU CBSI3U MEXKIY
JIBUTATEJIEM U KOJIECAMU CHIDKAIOTCS TUHAMUYECKHE HATPY3KH);
6)poCcTOTa YIPaBIEHUS U JIETKOCTh €r0 aBToMaTu3anniu. OCHOBHBIMU MIPUINHAMH,
IPENATCTBYOIHUMH IIHPOKOMYIPUMEHE-
HUIO THIPOOOBEMHBIX TPAHCMHUCCUI Ha aBTOMOOMIISIX, SIBJISIFOTCS:

1) BBICOKasi CTOMMOCTh THAPOATrPETATOB, 00YCIOBIIEHHAS! BEICOKIMH TPEOOBAHUSAMHU K
TOYHOCTH U3TOTOBJIEHUS UX JIE€TAJICH;
2)0osbLIME pa3Mephl U Macca Ha €IMHUILY Nepe1aBaeMOi MOIIIHOCTH;

3)OTHOCHTENBHO MaJbIii CPOK CIIy’)KOBI THIAPOArperaTtoB, BCIIEICTBHE BBICOKHX PabOUMX
JIABJICHUI U HU3KOM HaJIe)KHOCTH YIUIOTHEHHM.

2 OOpaTUMOCTh — BO3MOKHOCTh pabOThI FUApoarperara kKak B KauecTBe rujipoHacoca, Tak

M B Ka4CCTBC r'MIPpOMOTODPA.

= — =

i

12

DJIeKTpOMeXaHNYecKHe TPAHCMHUCCHH
DNeKTpoMeXaHn4eckass TPAHCMHUCCHS COCTOUT W3 JJEKTPHYECKOH M MeXaHHMYeCKOH
nepenad. B Takux TpaHCMHCCHSIX 3JIEKTpUYECKass SHEPrusl BbIPAOATBIBACTCS T'€HEPATOPOM,
npuBOaMMEIM OT mepBuyHOro JIBC. DnexkTpomMexaHWYecKue TPaHCMUCCHU BBITIOIHSIOTCS MO
JIBYM CXeMaM: IPyMIoBO-
T'O ¥ MHIUBUIYaJbHOTO MIPHUBOJIA BEIYIIHX KOJIEC.
Cxema rpynrnoBoro npuBoja
(puc. 10, a) anaorngyHa MOHO-
OJoYHOM cXeMe  TUAPOOOBEMHON
TPAHCMUCCHU — KPY TSI MOMEHT
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OT OJTHOTO DJIEKTPOIBUTATEIS TIE-
penaercs K BelylIUM Kojecam ye-
pe3 KapAaHHYIO U TJIABHYIO TIepe-
nadu, M pepeHnnan 1 noxyocH.
COOTBETCTBEHHO, CX€Ma HH-
JUBUYaJIbHOTO MPUBO/A BETYIIUX

Cxema 31eKTpOMeXaHNIeCKON kozec (puc. 10, 6) momobHa cxeme
TPaHCMUCCHHU: C pa3aenbHbIM pacroyioKeHueM
THIPOArperaToB B rHIPOOOBEMHOM

a — C TPYIIIOBBIM IIPUBOJOM 8
TPAHCMUCCUHU — KPYTSIINI MOMEHT

BEJIYIINX KOJIEC,

Ha KaXKJ10€ KOJIECO MepeaaeTcsi OT
0 — C MHIUBUYaJTbHBIM IIPUBOJIOM

OTJICITBHOTO AJIEKTPOABUTATEIIS Ue-
BEIYIINX KOJIEC
pe3 MexaHHUecKyto nepenady. Ko-

JeCco, DIIEKTPOABHUTATEeNlb M JAPYTHe Y3/Ibl (KOJIECHBIH PEeIyKTOp, MOIIWIMHUKH, AJIEMEHTHI
NIOJIBECKH, MEXaHHUYECKUH TOPMO3 C COOTBETCTBYIOIIMM IPHBOJOM) KOHCTPYKTHBHO
OOBEIMHAIOTCS B OJUH arperar — 3JEKTPOMOTOp— Kojeco. Kpome BbIlIenepedrcieHHOro,
KOHCTPYKIIHS YJIEKTPOMOTOP—KOJIECAMOXKET BKIFOYATh: MEXaHU3M IEPECKIIOUSHHs Tepenad B
JIBYXCTYIEHUYATBIXJIEKTPOMOTOP—KOJIeCaX,MEXaHU3M CLIETIICHUS - BAJIEKTPOMOTOP—
KOJIECAXIIEPHOMYECKOTO JCHCTBUS U IPYTHE IIEMEHTHI.

B  Hacrosmiee  BpeMsi — NPUMEHSIOTCS — DJIEKTPOMEXAaHUYECKHE  TPaHCMHCCUU
noctosiHHOTO (benA3-549,-7519)unepemenno—nocrosinaoro(benA3-75211)roxa.
[MpuHnMTMaTbHO 00€ TPAaHCMHUCCUHM  OJMHAKOBBL, OJHAKO B  JJCKTPUYCCKYIO YacTh
JIIEKTPOMEXAHUIECKON TPAHCMUCCUH IEePEe-MEHHO—IIOCTOSHHOTOTOKA BXOJUT BBIIPSIMUTEND (B
TaKUX TPAHCMUCCHSAX HCIIOJIL3YIOTCS TeHEepaTophl IEPEMEHHOTO TOKa). [lepcreKkTUBHO
NPUMEHEHHE IEKTPOMEXaHUIECKUX TPAHCMUCCHI MIEPEMEHHOTO TOKA, TaK KaK AJICKTPOMAIIIHHEI

MIEPEMEHHOTO TOKa (IJIEKTPOABUTATENH U TEHEPATOPHI) 001a-
13

JAIOT CPaBHUTEIIBHO HEOOJBIIMMH pa3MepaMu M Maccoll. [IpuMeHeHue 3IeKTpOMEXaHUYECKUX
TPAaHCMHMCCHUI NEPEMEHHOTO TOKAa OTPAHUYMBAETCS CJIOKHOCTBIO CHCTEMBI PErYJIMPOBAHUS IS
MOJTyYEHHUs JOCTATOYHO OOJIBIIOTO Hana3oHa M3MEHEHUS TATOBOTO MOMEHTA.

Cxema ¢ WMHAMBHAYaJbHBIM MPUBOAOM, NMPUMEHsIEMas Ha KapbepHBIX aBTOCAMOCBAJIaX
cemeiictBa benA3, conepxut: nepBuunblii [IBC; coenmMHEHHBI ¢ HUM Yepe3 YIPYTyr MyQpTy
TATOBBIA  TEHEPaTOp; TSITOBBIE DJEKTPOJBUTATENM, PACIOJOKEHHBIE B AIEKTPOMOTOP—
KOJIECAX;BCIIOMOTATENIbHBIE  DJIEKTPUYECKHME  MAIIMHBl W anmaparypy  ylnpaBJeHUS,
peryaupoBaHusl U KOHTPOJs, oOpa3yromme OJ0K BO30Y>KIEHHS TATOBOTO reHeparopa U OJOK
IIyCKOPEryJIUPYIOUIEeH anmnapaTyphl.

CunoByro 1Liemb TPAaHCMUCCHHM MPEICTaBISET co00i cucTemMa "TSATOBBIA TeHepaTop —
TATOBBIC AJIEKTPOABUTaTENH". DIEKTpUYECKas 4acTh TPAHCMHUCCHUM MOXET paboTaTh B JBYX
peXHuMax: TATOBOM M TOPMO3HOM (B pEXHME 3JIEKTPOJMHAMUYECKOTO TOpMOKeHus). s
TpaHcQopMaIMi KPYTAIIETO MOMEHTa M JUIS TMOJyYeHHUS TPeOyeMbIX TSITOBOM M TOPMO3HOM
XapaKTEPUCTUK 3JIEKTPONPUBOJ UMEET CUCTEMY aBTOMATUYECKOTO PEryJIMPOBAHUS TATOBOTO U
TOPMO3HOTO PEXUMOB pabOThl TpaHCMHUCCUU. [l 3alIMTBl DIEKTPUYECKHX Ieled OT
NEPErpy30K M TMOBPEKICHUIN CIIy>)KaT 3allldTHBIE LEMNH, KOTOpPbIE OTrPAaHUYMBAIOT TaKXKe
MaKCHUMaJIbHYI0 CKOPOCTh JIBUYKEHUSI aBTOMOOMIIA.
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DNeKTpUYeCKUe MAIIMHbI, YIPABIAOLIAs U PEryJHUpYIOlIas annaparypa oObeAHHEHbI B
0O0IIYI0 2JIEKTPUUECKYIO CXeMy, paboTa KOTOpOil obecrieunBaer:
1) BbIOOD HarpaBlIeHUs U PEKUMA JBUKECHMUS,;

2)[10IHOE UCHOJB30BaHUE MAaKCHUMAJIbHOM MOIIHOCTU JBUTATeNsl W CTaOUJIBHYIO €ro
paboTy Mpu U3MEHEHUH COMPOTUBIICHUS JABHKEHUIO;
3)peryinpoBaHH€e UCIIOJIb3YEMOM MOIIHOCTHU TATOBOI'O T'€HEpaTopa;
4)orpaHnyeHre MaKCUMaJIbHOM CKOPOCTH JBUKEHUSI aBTOMOOMJIS;

5)orpaHnueHre MaKCUMAaJbHBIX 3JEKTPUUYECKMX HArpy30K B TPAaHCMHCCUU W 3alIUTY
INEKTPUUYECKUX LIETIEH OT MOBPEXKICHUSI.

[Ipu paboTe B TATOBOM PEKMME TITOBBIE AJIEKTPOJABUTATENH MOAKIIOUYEHBI K TATOBOMY
reHepatopy. B 0OMOTKy BO30yX/J€HHS TSroBOro reHeparopa OT TIeHepaTopa BO30yIuTels
nojaaercs Tok. Ha kiieMMax TSIroBOro reHeparopa MOSIBISETCS HANpsDKEHUE, U Yepe3 CHIIOBYIO
Henb IPOXOIUT TOK.

BrsroBompexunme npeaycMoTpeHa paboTa TATOBBIX 3JIEKTPOIBUTATEINCH C TIOTHBIM MTOJIEM
(MOMHBIM MarHUTHBIM IOTOKOM) U ocjlabiieHueM nosid. Bxirouenuwe ocnaOneHus mous

OCYHICCTBIIACTCA JIMHEHHBIMUKOHTAKTO-
14

paMu, CBSI3aHHBIMH C JIMHEHHBIM KOHTPOJUIEPOM, KOTOPBIA, B CBOIO O4Yepeib, UMEET CBS3b C
HeJANTBI0 YIIPABJICHUS 101a4ei TOTLIHBA.

[Ipu yMeHBbIIEHUH TOPOKHOTO COMPOTHBIICHHUS KOHTAKTOPHI CpabaThHIBAIOT, MIYHTUPYS
HIOCJIeIOBaTEIbHbIE OOMOTKH BO30Y>KACHUS TATOBBIX 3JeKTpoasurareneid. [Ipu stom uepes
OOMOTKH TPOTEKAaeT MEHBIIUH TOK, W MAarHUTHOE II0JE, CO37aBaeMOe IOCIIeOBATEIbHBIMH
oOMOTKamH, yMeHbmnaercs. Ha BTopoit crymeHn ocnabieHuss mons (TpH  JaibHEHIIeM
YMEHBIICHHN JOPOXKHOTO COTPOTUBIICHHS) KOHTAKTOPHI PEBEPCUPYIOT HE3aBUCUMBIE OOMOTKHU
BO30Y)K/ICHUS, MAarHUTHBIC TIOTOKH, CO37aBacMble IIOCIICJIOBATEIbHBIMU W HE3aBUCHUMBIMH
00OMOTKaMH BO30YXJICHUS, HAIPABISIOTCS BCTPEYHO JAPYT JPYry, YeM JOCTHTaeTcs Oolee
riy0okoe ocnalieHue MarHUTHOTO TIOTOKA.

[Tpu yBenu4eHNH JOPOKHOTO COMPOTUBIICHHS MEPEKITIOUYCHUE KOHTAKTOPOB MPOUCXOIUT
B 00paTHOM TMOPSIIIKE.

V3MeHeHre HampaBlieHWs] JBIDKCHHS aBTOMOOWISL OCYIIECTBISIETCS —PEBEPCOPOM,
W3MCHSIOUIMM HalpaBJIeHNUE TOKa B 00MOTKaX BO30YKICHUS TATOBBIX AJIEKTPOIBUTATEIICH.

B pexxume 351eKTpoJHHAMUYECKOTO TOPMOXKCHHS BKJIFOUAIOTCS TOPMO3HBIE KOHTaKTOPBI.
TsroBble 3NMEKTpOABHUraTeId pabOTAIOT B TEHEPATOPHOM PEKUME M OTHAIOT BhIPAOATHIBAEMYIO
JNEKTPUYECKYIO0 DHEPTUI0 B TOPMO3HBIC PE3HWCTOPHI, TNIE OHA TNPEBPANIACTCS B TEILIOBYIO U
paccemnBaetcsi B aTMocdepe.

PerynupoBanue TOPMO3HOTO peXMMa OCYHIECTBISCTCS B 3aBHUCHUMOCTH OT ITOJIOKEHUS
TOPMO3HOTO KOHTPOJUIEPA, CBS3aHHOTO C TOPMO3HOW Tenanbio. Ha mepBoil cTymeHH TATOBbBIC
AJIEKTPOJIBUTATENN TOJyYalOT BO30YXKICHHE OT HE3aBHCUMBIX 0OMOTOK. Ha BTOpoOii crymeHu
HOAKIIIOYAIOTCS TIOCIIEIOBATEbHBIE OOMOTKH;, BO30YXKIEHHE TSTOBBIX 3JICKTPOJBHUraTeieu, a
CJIEZIOBATEIIEHO, U TOPMO3HOW MOMEHT, CO3/IaBaCMbIil IMU, YBEITHYUBACTCS.

OCHOBHBIMHU TIPEUMYIIIECTBAMH DIIEKTPOMEXaHUIECKON TPAHCMUCCHH SIBIISTFOTCSI:

1) OeccryneH4aroe peryMpoBaHue KPyTSIIEr0o MOMEHTa U BO3MOKHOCTh aBTOMATU3AIHN
yTpaBJICHUS;

2)noBeimenne pecypca nepsuuHoro JIBC B pesyibraTe OTCYTCTBHSI TUHAMHUYECKUX
Harpy3oK, IepeIaBaeMbIX Yepe3 KECTKYIO CBS3b IMPH MEXAaHHMYECKOU TPAaHCMUCCHUY;

3)cBOOOHBIN BEIOODP KOJIECHOM (DOPMYIIBI M IPOCTOTA OOIIEH KOMITOHOBKH aBTOMOOWIIS;
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4)oBBIILIEHNE TPOXOAMMOCTH aBTOMOOMJICH M aBTOMOE30B BCIEACTBUE YBEIHUEHUS
YHClia BEAYIUX KOJIEC M HEMIPEPHIBHOTO U3MEHEHUS KPYTAIIETO MOMEHTA;

5)BO3MOXHOCTh HCIOJB30BAHUS TATOBBIX 3JEKTPOABUIATEIEN B KadyecTBE TOPMO3a—
3aMEeTUTEISAIPH TOPMOKEHUH HA 3aTSDKHBIX CITyCKaX;

6)BO3MOXKHOCTh pealn3alliil  OJHUM DJIEKTPOMOTOP—KOJIECOMOOIBIION MOUIHOCTH U
MeEHbIIIas 001asi Macca TpaHCMHUCCUU Tipunepenadn morHoctu 6osee700—800kBT;

7)BO3MOXKHOCTb CHM>KEHHS YpOBHsI ToJist cantoHa (auia naccaxxkupckux ATC) u yiayuieHue
pacmpeneneHdss ~ Macchl  aBTOMOOWJS MO ~ MOCTaM, 3a  CYeT  ONTHUMAaJIbHOTO
PacHoJIOKEHUS ANEKTPOMOTOP—KOJIeC(UIsl aBTOCAMOCBAJIOB).

Hapsimy ¢ STUMH TOJOXUTEIBHBIMH OCOOCHHOCTSIMH 3JIEKTpOIlepeiaye MPUCYIIU
3HAYUTENIbHBIE HETOCTATKH, OTPAaHUYUBAIOIINE €€ IPUMEHEHHE:

1)0omnbiIast Macca ¥ pa3Mephl JIEKTPOMAIIUH U TPAHCMUCCUU B LIEJIOM, ISl aBTOMOOMIIEH
C IBUTATEJISIMH OTHOCUTEIHHO HEOOJBIION MOIIIHOCTH;

2)cpaBauTtenbHo HU3KkKMM KIII, 4To BeneT K CHUYKEHHUIO TOITMBHOW SKOHOMUYHOCTH;

3)He00XOIMMOCTh MPUMEHEHUSI JOPOTOCTOSIIINX MaTepHalioB (aJIOMHHHS, ME[H,
cepebpa, 30J0Ta), 4TO BJICUET 3a COOON yOpOKAHNE U3TOTOBIICHHS,;
4)00mb11IME HEMOIPECCOPEHHBIE MACCHI.

Takum 00pa3om, OOIIMMHU HEAOCTaTKaMU OECCTYIEHUYAThIX Iepead, 1Mo CPaBHEHHUIO CO
CTYNEHYaTbIMU MEXaHUYECKUMHU TPAHCMHUCCHUSIMH, SBISIOTCA CIIOKHOCTh  KOHCTPYKIIUH,
TPOMO3AKOCTh, OOJIbIIME MeXaHuudeckue motepu. [lo3ToMy mNepcrneKTMBHOW MOXKHO CUUTATh
JUIIb Ty OeccTymneHuyaTyro mepenady, cTouMocTb, pazMepsl u KIIJ[ xoTopoii, aumb HEMHOTO
YCTYMaloT TOW YaCTH MEXaHUYECKOW TPAaHCMHUCCUHU, KOTOPYIO 3aMeHsieT OeccTyreHdaras
nepenaya.

N3 Bcex THIIOB OeccTyneHYaThIX nepeaad Hanboiee HMpoKoe
pacnpocTpaHeHue NOJYUUIH TOJIBKO CaMOPETYJIMPYyEMbIe
TUIPOJIMHAMUYECKHUE Mepejaun, yCTPOMCTBO U padoTa KOTOPBIX
noapoOHO paccmaTpuBaroTcs B TeMe "KopoOku nepenay”.

Tema3: «Oco0eHHOCTH KOHCTPYKIUII COBPEMEHHBIX TPAHCMM CCHID)

IIpakTuyeckoe 3anaTue 6
«BbInosiHeHHE 3aJAHUH 10 U3YYCHUI0 KOHCTPYKIMU ABTOMATHYECKUX
TPAHCMMCCHI MIOJTHONIPUBOAHBIX ABTOMOOMJICH.»

Hean 3ausiTus: «BeInoJHEHWE 3a/IaHUH IO U3YYCHUIO KOHCTPYKITUU

ABTOMATHYECKHUX TPAHCMHUCCHH TOJHOIIPHUBOIHBIX aBTOMOOMIICH. »

Olecneyenne 3aHATHS: IUIAKaThl, KapTOTpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTHYECKOE 000PYI0BaHHE.

IMoaHonpuBOaHAsA CHCTEMA ¢ ABTOMATHYECKHM MOAKJIIYEHHEeM. 3a4acTyro, B IIO-
MOOHBIX TPAHCMUCCHUIX AaBTOMOOWIS MOCTOSHHO BEAVIIHUMHU BBICTYIIAET IEPEIHSS
KOJIECHAS Mapa, MEXIy OCAIMH YCTAaHOBJIEHA BUCKOMY(dTa wiu GpuKIHoOHHAS MydTa C
DJIEKTPOYIpPABIEHHEM BMecTO muddepennnana. BsskocrHas mydra (BuckoMmydTa)
OCYIIECTBIISIET Tepeaady KpPYTSAINIEr0O MOMEHTAa TPH Pa3HBIX CKOPOCTSIX BpaIlcHUS
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yacTed €€ KOopIyca C MOMOIIBIO TPEHHS MEXKIY IWCKAMH KPEMHHUOPraHUYECKOM
KUIKOCTRIO. BuckomMy(dhTa MOXKET yCTaHABIMBATLCS B Kopiryce auddepeHmuania s
€ro aBTOOJIOKMPOBKHM HJIM MOHTHPOBATHCS MEXIYy ociIMHA. DpUKIMOHHBEIE MY(GTHI
BBITIOJTHSIOT TIepefady KpyTSAIIEro MOMEHTa Oyiarofapsi TPEHHUIO B IPOIECCe CHKaTHs
ITaKeTa JUCKOB.
Pa3Hbie BUIBI CUCTEM TIOJIHOTO TIPUBOJIa UMEIOT, KaK MPaBUIIO0, Pa3HOE
npeaHa3HavYeHre. BMecTe ¢ TeM MOYKHO BBIICTUTH CIIEIYIONINE TPEHUMYIIECTBA
JAHHBIX CUCTEM, OTIPECIISIONTUE 00aCTh UX MPUMEHCHUS
- 9(h(heKTUBHOE MCTOJIb30BAHUE MOIIHOCTHU JIBUTATEJIS;
- JIydIIasl yIpaBsieMOCTh H KypCOBasi yCTOWYHUBOCTD Ha CKOJIB3KOM MOKPBITHH;
* TIOBBIIICHHAS! TPOXOUMOCTh aBTOMOOMJIS.
OcHogHble cocmagHble I1eMEeHNbl MPAHCMUCCUU
[TonHbIN TpUBOA MOIpa3yMeBaeT Mepeaady KpyTAIiero MOMEHTa OT CUIIOBOTO
arperara Ha KoJyieca o0enux ocel, Oylarogapsi YeMy M IMOBBIIIACTCS MPOXOAUMOCTD TI0
TPSI3H.
OcHoOBHast KOHCTPYKTHUBHASI OCOOCHHOCTh MPUBO/IA 3TOTO TUTIA TIEPE]T APYTUMHU
(mepenHuii, 3aIHUI ) — HAIMYKUE B TPAHCMUCCHH JOMOTHUTEIBLHOTO y3JIa —
pas3maToyHoi KopoOku. IMEHHO 3TOT y3el U 00ecIedynBaeT pacupe/ieicHUEe BPAIICHHUS
0 IBYM OCSIM aBTO, JieJiasi BEIyIIUMH BCE KOJIeca.
B memom 3Ta TpaHCMUCCHS aBTO COCTOUT U3:
CLIETIJICHHS,
KOPOOKH IMEePEKITFOUCHHS TTepe/iay;
pa3aaTouyHON KOpOOKH;
MIPUBOJIHBIX BAJIOB;
TJIAaBHOM Tiepeayr 000UX MOCTOB,;

g depeHianos.

IewraTens

PaspaTtouHan kopobka KapaaHHblit Ban

Kopobka nepenay

BapuanT  KOHCTpYKIIMM  TIOJIHONPUBOJHOMW  TpaHCMHUCCUU  (HOJIKJIHOYAEMbIN
ABTOMATUYECKH)

43



HecMoTrpss Ha wucnosnb3oBaHME OJHUX M TEX KE COCTABILIIOLIMX, Bapyualuil W
KOHCTPYKTHUBHBIX UCIIOJIHEHUN TPAHCMUCCUU — MHOKECTBO.

Koncmpykmuegnbsie u IkcniyamauyuoHHble 0CO0eHHOCU

CTouT OTMETHUTH, YTO Ha MHOTMX aBTO IMPHUBOJ HA BCE KOJECA OCYIIECTBISETCA HE
Bcerga. To ecTh, Beaylleld MOCTOSIHHO SBJISIETCS TOJBKO OJIHA OCh, BTOpas Xe
MOJKJIIOYAETCS] TOJBKO MpH HAJAOOHOCTH, MPUYEM JeNaThCid 3TO MOXKET Kak B
ABTOMATHYECKOM PEKHMME, TaK U BpyuHyr0. Ho ecTb W Bapumauum TPaHCMUCCHUH, Y
KOTOPOW OTKJIFOYEHUE OCU HE OCYILECTBIIACTCA.

TpancMmuccun ¢ KOHCTPYKIMEH, oOecredyuBaromieldl mepeaady BpalleHus Ha BCe
KOJIECa, UCIOJIB3YIOTCS Ha aBTO KAK C IIONEPEYHOM YCTAHOBKOM CHJIOBOIO arperara,
TaKk ¥ C OpOoXoabHOM. IIpy 3TOM KOMIIOHOBKA IpeAOINpenesnsaeT, Kakas U3 BEeIyLIuX
ocell QyHKIMOHUPYET MOCTOSHHO (MCKIIIOYCHHE — IOCTOSIHHBIN MOJIHBINA IPUBOL).
Cucrema, oOecrieunBarolias MpUBOJA Ha BCce Kojieca MOXeT padorarh kak ¢ MKIIII,
TaK 1 ¢ 1000 aBTOMaTHYECKON KOpOOKOii mepeiay.

Y cTpolcTBO aBTOMAaTUYECKON KOPOOKH mepeaay

[Ipunuun padoThl CUCTEMBI TOCTATOYHO MPOCT: OT MOTOpa BpallleHHE MepeaaeTcsl Ha
KIIII, xoTopasi obecrieunBaeT M3MEHEHHE MepeaTOuHbIX yncena. OT KopoOku nepeaayd
BpalllEHHUE IOCTYIAeT HAa pa3faTKy, KOTopas IMepepaclpenenseT ero Ha JABe ocu. A
Jajee yKe Mo KapJIaHHBIM BajaM BpalllEHHE MEPEIACTCS Ha TJIABHBIE IEPEAAYUH.

Ho BbIie onucana oOuiasi KOHUENIUS CUCTEMBI MOJIHOIO MpuBojaa. KoHCTpyKTUBHO
K€ TPAaHCMHUCCHUS MOXKET OTIMYaTbCs. Tak, Kak IpaBUIIO, HA aBTO C IIONEPEYHBIM
pacnonoxenueM B KoHCTpykuuto KIIII ogHOBpeMEHHO BXOAAT W TJIaBHAs mepeaada
NEPEIHEr0 MOCTa, U pa3fgaTka. A BOT B aBTO C JIBUraTeleM, YCTaHOBJICHHBIM
IIPOJIOJIBHO, PAa3faTKa W IJIaBHAs Iepefada NepeaHerd OCU — OTIEIBbHBIE DIEMEHTHI, U
BpaIlleHHE HA HUX IOCTYIIAET 3a CYET NPUBOJAHBIX BAJIOB.

CyuiecTByerT elle psij KOHCTPYKTUBHBIX OCOOEHHOCTEH, KOTOPbIE HANPSAMYIO BIUSIOT
Ha MPOXOJUMOCTh aBTO. B mepByro oyepenb 3TO KacaeTcs pa3gaTO4YHOM KopoOku. B
MOJIHOLEHHBIX BHEJOPOKHUKAX Yy 3TOr0 y3ja 005S3aTeIbHO MMEETCS MOHMXKAIoLas
nepeaava, KOTopasi B KpOCCOBEpax €CTh JAJEKO HE BCET/A.
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Toyota Tundra

Taxxe Ha BHEIOpOXKHbBIE KauecTBa BAMAIOT tuddepenuansl. KonnuecTBo ux Moxer
OBITH pa3HbIM. Y OJHHUX aBTO MPUCYTCTBYET MEXKOCEBOU AuddhepeHIua, BXo i B
YCTPOMCTBO pasfaTKu. bmaromapst 3TOMy 3J€MEHTY OCYIIECTBIISETCS BO3MOKHOCTD
U3MEHEHHUSI COOTHOIICHHE pAacIpe/esieHHs] MOMEHTAa BpallleHHsS MEXIy OCSIMH B
3aBHCHUMOCTH OT YCJIOBHM JBWXEHHS. B HEKOTOpbIX aBTO ISl YBEITUYEHHUS
IPOXOJMMOCTH TaKXe MpeaycMaTpuBaercss OJOKMpOBKa 3Toro auddepeHuuana,
1ocyie 3a/IeHCTBOBaHMS KOTOPOTO paclpe/esieHne BpPaIlIeHHs M0 MOCTaM JIENacTCs B
cTporo 3aaanHbix nponopuusx (60/40 umu 50/50).

Ho mexoceBoro nuddepenimana B KOHCTPYKIIMH CUCTEMBI MOXKET U HE ObITh. A BOT
MEXKOJIeCHbIe  AudQepeHnnaipl, YyCTaHAaBIMBacMble Ha TJaBHBIX Tepeaadax,
IPUCYTCTBYIOT Ha BCEX aBTO, HO HE HA BCEX UMEIOTCS MX OJOKMPOBKU. DTO TOXKE
CKa3bIBaeTCs Ha XOJOBBIX Ka4eCTBaX.

Paznuuarorcst Takke M MEXaHU3MBI YIpaBJEHUs MPUBOAOM. B omHHMX aBTO Bce
JIeJIaeTCsl B aBTOMATUYECKOM PEXHUME, y IPYTUX Ui 3TOTO BOJUTENEM 3a€CTBYIOTCA
JIIEKTPOHHBIE CHCTEMbI, Y TpPETbUX — [MOJAKIIOUYEHUE TIOJHOCTBIO PYUYHOE,
MEXaHUYECKOE.

B o0uiem, noJiHbI TPUBOJI, UCIIONIB3YEMBIN Ha aBTO, CUCTEMA HE TakKasl YK U MpOCTas,
KaK HM3HAYAJbHO KaXeTCs, XOTS MPUHIUI ero (hyHKIMOHHPOBAHUS HA BCEX AaBTO
OJIMHAKOB.

CaMbIMH M3BECTHBIMU SIBJISIFOTCS] CUCTEMBI:

4Matic ot Mercedes;

Quattro ot Audi;

xDrive or BMW;

4motion koHnepHa Volkswagen;

ATTESA y Nissan;

VTM-4 xomnannu Honda;

All wheel control pa3zpabotka Mitsubishi.

Buowvi npusoda, ucnonvzyemole Ha agmo

Ha aBTomMoOMIIsSIX HalLTM TPUMEHEHHUE TPU BUJA TTOJHOTO MPUBOAA, OTIUYAIOIINECS
MEXKy cOO0M KaK KOHCTPYKTHUBHO, TaK U IO OCOOEHHOCTSIM Pa0OThI:

[ToCcTOSIHHBIN OJIHBIN PUBO/T

C aBTOMATHYECKH TOAKIIOYAEMbIM MOCTOM

C NoaKIIFOYEHUEM BPYUYHYIO

DTO OCHOBHBIE U CaMbI€ PACIIPOCTPAHEHHBIE BAPUAHTBHI.
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MpuBo4 NOAKMIOYAEMBIA BPYUHYIO ABTOMaTUYECKM NOAKNOYaeMblid  [TOCTORHHDIA NONHBIA NpUBoa

e
>

MesKKonecHbIA
avdbdpepeHUman

PasnaToyHan 3 & I Ik nudbepeHumMans .-.:‘. <
Kopobka

Bunbl mosHoro mpusBoaa

IHocTossHHBIN IPUBOJ

[TocTostHHBIN TONHBIA TPUBOA (MEXIyHapomaHoe obOo3HaueHne — «fulltimey),
NoXKany, e IMHCTBEHHAs] CUCTEMA, KOTOPAasl UCIIOJB3YETCsl HE TOJIBKO Ha KPOCCOBEpax
U BHEJIOPOKHUKAX, a TAKXKE U YHUBEpcaax, ceflaHax u x3Ttyoekax. Mcnonb3yercs oH
Ha aBTO ¢ 00OOMMU BUJIaMH KOMIIOHOBKHU CHUJIOBOM YCTaHOBKH.

Buabl Ky30BOB aBTOMOOMIIS

Oco0OeHHOCTh ATOTO BHUJA TPAHCMUCCUM CBOJUTCS K TOMY, UYTO MEXaHU3M
OTKJIFOUCHHMS OJJHOM M3 ocel He mpeaycmaTpuBaercs. [Ipu aTom pazmarouHas kopoOka
MOXET HMMETh MOHWKAIIIYI Nepeaady, BKIYEHUE KOTOPOM OCYHIECTBIAECTCS
NPUHYIUTEIBHO MPHU MOMOIIM 3JIEKTPOHHOTO MpHBOJAa (BOAUTENH MPOCTO BHIOMpPAET
CEJICKTOPOM TPeOyEMBII peKUM, a CEpPBOIIPUBOJ] OCYIIECTBIISIET MEPEKIIIOUCHUE).

CeJ'IeKTOP BBI60pa MOHM)KECHHOM nepeaadn MW HMHTCHCHUBHOCTH ABWIKCHHUS B
3aBUCUMOCTHU OT MCCTHOCTHU
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B ero KoHCTpyKIIMM UCIONB3yeTCs] MeXOceBOM nuddepeHirans ¢ MeXaHUu3MOM
0JIOKUpPOBKH. B pasHbIX BHJIaX TPAHCMHUCCHUU OJIOKUPOBKA MOXKET OCYIIECTBISATHCA
BUCKOMY(TOH, MHOTOAUCKOBOW  My(PTOH  (PPUKIMOHHOTO THUMA WU  KE
mubdepenninanmom  Torsen. OmHM W3 HUX BBINOJTHSIIOT  OJOKMPOBaHUE B
ABTOMATHYECKOM PEKHUME, PYyrue — MPUHYIUTEIBHO, BPYUHYIO (C UCMOJIb30BAaHUEM
3JIEKTPOHHOTI'O MPUBO/IA).

MesxxkonecHsie nuddepeHIransl B CUCTEME MOCTOSHHOTO TOJHOTO MPHUBOJA TaKXkKe
OCHaIIAroTCsl OJIOKUPOBKAMH, HO HE BCETa (Ha CeaHax, yHUBEpcalaxX U X3TuOeKax ee
0o0bryHO HeT). Taxxke He o00s3aTelIbHO HaJUMuue OJOKMPOBKU Cpa3y Ha JBYX OCSX,
HEPEJIKO TAKOW MEXaHM3M YCTaHABJIMBAETCS TOJIbKO HA OJHOM U3 OCEM.

IIpuBoa ¢ aBTOMATHYECKH MOAKIOYAEMOH OChIO

B aBTO ¢ aBTOMaTHM4ecKu MOJKIOYAaEMbIM MOCTOM (00o03HaueHue — «OnDemand»),
IIOJIHBIA IIPUBOJ] BKJIIOYAETCs TOJIBKO IIPU ONPENEIICHHBIX YCIOBHUAX — KOTJa Koseca
IOCTOSTHHO paloTarolied ocH Hadalud NpocKaib3biBaTb. B ocTaibHOE Bpems
aBTOMOOWJIb ~ SIBISIETCSl  mepeaHe-  (MpU  TMONEpeYyHOW  KOMIIOHOBKE) — WIIU
3aIHETIPUBOHBIM (B CTydae, €CJIM JIBUTaTelb PACIOIaraeTcs MnpoaoiabHoO).

VY Takoli CHUCTeMBl €CTb CBOM KOHCTPYKTHBHBIE ocoOeHHOcTH. Tak, pa3garodHas
KOpOoOKa UMEET YIMPOUICHHYI0 KOHCTPYKIIHIO ¥ TIOHMKAIOIIEeH mepeaadu B Hel HEeT, HO
IpU 5TOM OHa O00ECTEYMBAET MOCTOSHHOE pacHpeesieHne KPYyTSIIEro MOMEHTa O
OCSIM.

Torque on Demand

Takke OTCYTCTBYeT U MekoceBoM muddepeHunan, 3aro MPUCYTCTBYET MEXaHU3M
ABTOMATUYECKOTO MOJIKJIIOUEeHUsI BTOpoil ocH. [IpuMeyaTenbHO, 4TO B KOHCTPYKIIMH
MEXaHU3Ma HCHOJB3YIOTCS T€ € Y3Jbl, UTO U B MEXOCEeBOM AuddepeHuane —
BUCKOMY(DTa unu hpuKIroHHas MydTa C SJIEKTPOHHBIM YIIPaBICHUEM.
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Oco0eHHOCTh paboThl MPHUBOJA C ABTOMATHUYECKUM MOAKIIOYCHUEM 3aKITI0YaeTCs B
TOM, YTO pACHpPENESICHHE KpPYTAIIEr0 MOMEHTAa MO OCSAM JENaeTcsi C pPa3HbIM
COOTHOILIEHHEM, KOTOPOE MEHSIETCSI MPHU PAa3HbIX YCJIOBUSX JIBHKEHUSA. TO ecThb, IpU
OJIHOM DPEXHMME BpAIllEHHUE pacTpeeseTcss B Mpomopiuu, Hanpumep, 60/40, a npu
apyrom — 50/50.

Ha nanubIii MOMEHT cucTEMa C aBTOMaTHYECKUM IMOJKIIOYEHUEM IOJIHOTO MPUBOJIA
SIBJISIETCS MEPCTIEKTUBHOMN U €€ UCIOJIb3YIOT MHOTHUE aBTOMPOU3BOIUTENH.

TpancMuccusl ¢ pyYHBIM YIIPpaBJIeHHEM

Tpancmuccus ¢ MOJKII0YaeMbIM MTOJIHBIM ITPUBOJIOM B PYYHOM pekuMe (0003HaUCHUE
— «PartTimey) ceifuac cuutaercsi ycTapeBUIEH U UCIIOIB3YETCS HE 4acTo.

Ee ocoOGeHHOCTh 3akimo4aercss B TOM, 4YTO TMOAKIIOYEHHUE BTOPOTO MOCTa
OCYIIECTBIISICTCS B Pa31aToOuHOM KopoOke. U i 3TOro MOXKET 3a/1eCTBOBATHCS Kak
MeXaHWYeckui  mpuBoja  (TIOCPENCTBOM  pbhluara  yNOpaBJi€HUs  pa3faTKOM,
YCTAHOBJICHHOW B CaJIOHE), TaK U AJIEKTPOHHBIA (BOJUTEIb 3aJIEUCTBYET CEIEKTOp, a
CEPBOINPHUBO/] OCYUIECTBISIET NOJKIIOUECHNUE/OTKIIFOUEHUE MOCTA).

B Takoii TpaHCMHCCHUU OTCYTCTBYET MEXKOCEBOH Mud@epeHiman, 4ro oOecrneunBacT
MOCTOSSHHOE COOTHOIIICHHE PAaCIpeseieHne KPYTAIMEro MoMmeHTa (OObIYHO B
nponopuun 50/50).

[IpakTuuecku Bcerna B MEXKOJECHBIX AuQdepeHnanax ucrioiab3yeTcs: OJI0KHUpOBKa,

IpuicM IMPUHYAUTCIbHAA. Ot KOHCTPYKTHUBHBIC 0COOCHHOCTH 00€CIIeUnBaIOT
HauOOJIBIINE TTOKA3aTEIIH IMPpOXOAUMOCTH aBTO.

48



Huoie sapuanmot

CrouT yKaszarb, 4YTO CYIIECTBYIOT KOMOWHUPOBAHHBIE TPAHCMHUCCUH, KOTOPHIM
OPUCYIIM KOHCTPYKTHUBHBIE M JKCIUTyaTallMOHHBIE OCOOCHHOCTH OJHOBPEMEHHO
HECKOJIbKUX BUAOB cucteM. OHM monyumwnn obo3HaueHue «Selectable 4WD» wunu
MHOTOPEXUMHBIN ITPUBO/I.

B Takux TpaHCMHCCHSX CYIIECTBYET BO3MOXHOCTh YCTAHOBKH PEXKHMa pPabOTHI
npuBoja. Tak, MOAKIIOYEHHE MOJIHOIO MNPUBOJA MOXKET OCYIIECTBIATHCA KakK B
PYYHOM, TaKk MU B ABTOMATHYECKOM peXUME (IMPUYEM CYIIECTBYET BO3MOXKHOCTH
OTKJTIFOUEHHUS JTF000r0 U3 MOCTOB). To ke KacaeTcs U OJIOKUPOBOK nuddhepeHInaioB —
MEXOCEBOr0 M MEXKOoJIeCHbIX. B oOmiem, Bapuamnuii paboTbl TPaHCMUCCUU —
MHO>KECTBO.

Ecth u Oonee MHTEpeCHbIE BAPUAHTHI, K MPUMEPY DIEKTPOMEXAHUUECKUIN TOTHBINA
npuBoA. B 3TOM ciydae Bech KpYTSIIMA MOMEHT MOCTYIAE€T TOJIBKO Ha OJHY OCh.
Bropoii ke MOCT OCHamaercs »3JIEKTPOMOTOPAMH, KOTOpPBIE 3aJEUCTBYIOTCS B
aBTOMaTtndeckoM pexume. [lociennee BpeMs Takas TPaHCMHUCCHSI CTaHOBHUTBCS BCE
0osee MOMYJSIPHOM, XOTS MOJTHOIICHHONW CHCTEMOM, B KJIACCUYECKOM MOHUMAHUU, €€
HA3BaTh HENb3s. Takne aBTOMOOWIIN SBIISFOTCS] THOPUIHBIMU CHCTEMAaMH.

Hlonoscumenvnvle u ompuyamenvrvle CnopoHbl

[TonHBIN TPUBO UMEET P JOCTOMHCTB TIepea ApYyruMu TutiaMu. OCHOBHBIMU U3 HUX

MO>KHO BBIJICITUTD:

D¢ heKTUBHOE UCTI0JIb30BAHUE MOIIHOCTU CUJIOBOM YCTAaHOBKH;

OObecnieueHre yIy4qIIEeHHON YIPaBISIEMOCTH aBTO M €r0 KypCOBOH yCTOWYHMBOCTH Ha

Pa3HbIX BUAAX MOKPBITHS;

[ToBbIIEHHAS! TPOXOUMOCTH aBTO.

[IpoTrBOBECOM JIOCTOMHCTB BBICTYIAIOT TAKME HETaTHBHBIC KAUECTBA, KAK:

[ToBbIIeHHOE TTOTPEOICHUE TOTLIINBA;

Cno>XHOCTh KOHCTPYKITUU TIPUBOJIA;

Bonbimas MeTammoeMKoCTh TPaHCMUCCHH.
ABTOMATHUYECKOE ynpasnenne KII
ABTOMaTHueckas KopoOKa TMepeiad COCTOMT W3  TuUApoTpaHchopMaropa,
MEXaHUYECKOW KOPOOKH Tiepeiad U CUCTEMBI yipaBieHus. Ha kopoOkax-aBToMarax,
yCTaHABIMBAEMbIX Ha TIEPEIHETIPUBOIHBIC JIETKOBBIC aBTOMOOMIIH, B KOHCTPYKITHIO
BKJTFOUEHBI rJIaBHas nepeaaya u nuddepeniual.
I'uaporpanchopmaTop npeaHa3HAueH IS TEpeladyd W W3MCHCHHS KPYTSIIETO
MOMEHTa OT JBUTATENsl K MEXaHWYECKON KOpoOKe mepenay, a TakKe YMEHbBIICHHUS
BuOpanuii. Mexannueckasi kopooOka mepenad B coctaBe AKIII caoyxur ns
CTYTIEHYATOTO M3MEHEHUSI KPYTSAIIEr0 MOMEHTA, a TaK)Ke 00ECIeunBaeT JBIKCHHE
aBTOMOOMIST  3aaHUM  XojmoM.  HemocpenctBenHoe — ympasienue — AKIIIT
OCYIIECTBIISIETCSl PhIYaroM ceJeKkTopa. BeiOop HyXHOTO pekuma paboThl KOPOOKH
MPOU3BOUTCS MEPEMEIIIEHUEM PhlUara B OMpeIeIEHHOE TIOJI0KECHHE:
- P— pexuM NapKkoBKH;
- R — pexumM 3agHero xona;
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* N — HEUTpAJIbHBINA PEXKUM;
- D — IBM>KEHUE BIIEpE]l B pEKUME aBTOMATUUYECKOT0 NEPEKIIFOUEHUS MTepeay;
* S — CHOPTUBHBIN PEKUM.

Tema3: «Oco0eHHOCTH KOHCTPYKIMI COBPEMEHHBIX TPAHCMUCCHI»

IIpakTueckoe 3ansaTue Ne 7
«BbInoIHEeHNE 3aJaHUHA 10 U3YYECHUI0 KOHCTPYKIUM TPAHCMUCCHI THOPUAHBIX
aBTOMOOMJICH

Heap 3anaTus: «BbIMoaHEHUE 3aJaHUH 110 U3YUYCHUIO KOHCTPYKIIMM TPAHCMHUCCHN
TUOPUJTHBIX aBTOMOOMIICH

Olecneyenne 3aHATHSA: IUIAKAThl, KapTOrpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTUYECKOE 000PyI0BaHUE.

JIByXpe:kuMHasi NOCJIe10BaTeIbHO-Napaliie/ibHAsA THOPUIHASI TPAHCMUCCHS
(o0mue MpUHUMIIBI PA0OTHI)
JIByXpexuMHast ruOpugHas TPaHCMUCCHS,
paspabortannasGlobal Hybrid Cooperation, siBiseTcsl MOJHOW THOPUIHOU CHUCTEMOM,
CIIOCOOHOM 3HAYUTENBHO YIYUYIIUTh TOIUIMBHYIO 3KOHOMHYHOCTH aBTOMOOWIIS 0e3
CHUKEHUS €r0 U ABUKEHUIO B TSHXKEIBIX JOPOKHBIX YCIOBHSIX.
Bo BpeMs ropojackoro ABMXKEHHS WA JBUKEHUS C YaCTHIMU OCTAHOBKAaMHU IMPHUBOJ
aBTOMOOMUJISI MOXKET OCYIIIECTBIIATHCS, KK ITPU TTOMOIITH JBYX JJICKTPOBUTATENICH, TaK
U TIPY TIOMOIIM JIBUTATENsl BHYTPEHHETO CrOpaHUsl WM OJHOBPEMEHHO MPHU MOMOIIU
COBMECTHO DPabOTAIONMIUX AJIEKTPOJBUTATENCH W JIBUTATENs] BHYTPEHHETO CTOpPAHMS.
JIByxpexxuMHass TPAHCMUCCHUS MOXET OCYIIECTBISATh JBWIKEHHWE aBTOMOOWIIA B
peKUMeE:

e BXOJHOTO pa3eICHUS MOIIHOCTH

e B peXUME KOMOMHHUPOBAHHOTO Pa3/ICICHUS MOITHOCTH

e TIOMOIIH YETHIPEX (PUKCHUPOBAHHBIX MEXaHUUYCCKUX TIEpeiad TPAHCMHUCCHH

Kakoit Tun1 ruOpuaHoH TPAaHCMHUCCHH HUCIOIb30BaTh?

[TaptHépamu 10  coBmecTtHOM  opranusainuu Global HybridCooperation 6b110
UCCJIEIOBAHO MHOTO THUIIOB PA3JIMYHBIX THOPUIHBIX CHCTEM [UJIsl OIpeaesieHus
0a30BBIX pexumMoB beccmynenuamoii INIeKMPUYECKoll
mpancmuccuu (Electrically Variable Transmission(EVT)). beccrynenyuaras
AIEKTPUYECKAsT TPAHCMHUCCHUS SIBIAETCS JOMUHUPYIOUIEH Ha COBPEMEHHOM PBIHKE
nosubix (Full Hybrid) ruGpunneix aBromobuiei (Hampumep, aBromobunu Toyota u
IpyTHEe aBTOMOOWJIS, BBIMYCKAMOIIMECS M0 JHICH3WW OTOH (QUPMBI) HMMEET
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NENCTBUTENBHBIE JOCTOMHCTBA, TO3BOJISIOIINE €M 3aHUMATD JINIUPYIOLIEE MMOJ0KEHUE
Ha 3ToM phiHKe. Toyota mogoOHbIi Bua Tpancmuccun HazbiBaeT ECVT.

IIpenMyuiecTBa OJHOPEKMMHOM 0€CCTYNEHYATOH rHOPUIHOM TPAHCMHUCCUH
OaHMM U3 3TUX MPEUMYLIECTB 3TOW TPAHCMUCCHUH SBIISIETCS MSTKOE U OeCIpepbIBHOE
pEreHepaTuBHOE TOPMOXKEHUE. DTO MAKCUMAIU3UPYET CIIOCOOHOCTh pereHepanuu
KMHETHUYECKOW HSHEPruyM aBTOMOOWIII BO BpEMsS TOPMOMKEHHS B COOTBETCTBUHU CO
CTaHJapTaMU KauyecTBa aBTOMOOMJIEN MpeMuyM Kiiacca.

Hpyrum npeumymectTBoM beccmynenuamoii 31eKmpuyeckol mpaHCMUCCuy siBISIETCS
MOCTOSIHHAS PETYJIMPOBKA YaCTOThI BpPAIllEHUsI ABUTATEIsl BHYTPEHHETO CrOpaHus, s
obecrieuenusi padotsl JIBC B Haunbornee OnaronmpusSTHOM pPEXHUME MO HArpy3kam U
o0opoTaM, Tak Kak 3TO JielaeT OOBIKHOBEHHAss MeXaHM4ecKas OeccTyleHdaras
tpancmuccuss CVT (Bapuarop). beccTynenyaras ajaekTpuyeckas TPAHCMUCCHUST TaKkKe
UMEET BO3MOXXHOCTh HAKOIUJICHUS! 3JEKTPUUYECKOM SHEpPruu B BBICOKOBOJBTHOU
akKymyJsiTopHod Oatapee. KomOuHammst BO3MOKHOCTEH pabOThI OECCTyIEeHYaTOM
IIEKTPUYECKOW  TPAaHCMUCCUM  COBMECTHO C  BO3MOXXHOCTBIO  HAKOIUICHHSI
AIIEKTPUYECKON IHEPIHM MPETOCTABISAET YHUKAIbHYIO BO3MOXHOCTh 3HAUUTEIHHOTO
noBbllIeHusT o0mmel 3ddexTuBHOCTH pabOThl aBTOMOOWIS 3a CYET OpraHU3alUU
padotrer JIBC BOmu3um TOukM HauOoyiee ONTUMAJIbHBIX OOOPOTOB H TOYKH
ONTHUMAJIbHOW HArpy3KH JABUTATEIIS.

HenocraTku 0qHOPEKMMHOM 0eCCTYNIEHYATOM JIEKTPHYECKOM TPAHCMUCCHM:
OIHOBPEMEHHO C HAJWYUMEM YKa3aHHBIX M JAPYrMX MPEUMYLIECTB KOHLEIILIMS
OJTHOPEXKUMHONH  OecCTylmeHYaTOW  JJNEKTPUYECKOM  TpaHCMHMCCHM  Haubolee
pacnpoCTpaHEHHOW B HACTOSIEE BpeMsi Ha JIETKOBBIX aBTOMOOWJISIX HMMEET WU
HEKOTOpble  HexocTatku. CaMbIM  OOJBIIMM  HEJAOCTATKOM  OJHOPEKUMHOM
OeccTyneHyaTol 3IEKTPUYECKOM TPAHCMUCCHM SIBISIETCS HEOOXOIMMOCTh Mepenaun
3HAQYUTEILHOM YaCTU DHEPTUMU JIBUIATENsl BHYTPEHHETO CTOPAHMS I10 DIEKTPUYECKON
BETKE Ha HEKOTOPBHIX PEXHMMax padoThl THOpUAHOU cuctembl. Ilepemaua Oombion
gyactd MomHocTH JBC 1o 35eKTpu4YecKol BETKE SBJISETCA BPOXKIEHHBIM
HEJIOCTATKOM OJHOCTYIICHYAaTOM DSJIEKTPUYECKOM TPAHCMHUCCUH, KOTOPBIM B CBOIO
ouepeb CIYKUT NMPUYMHON CHUKEHHE 3((PEKTUBHOCTH Ha HEKOTOPBIX PEXKUMAX,
YXyAIIeHHE TabapUTHBIX U CTOUMOCTHBIX XapaKTepucTuk. OCOOEHHO 3TO 3aMETHO Ha
CJIEIYIOLIUX peXUMax pabOThL:

o JIBMKeHHE aBTOMOOMUJISI C BBICOKOM CKOPOCTBIO HA aBTOMAruCTpassix.

o HeynoOctBo mnpuMeHeHUsT CHUCTEMBI C OOJNBIIMMHU JABUTATEISIMM WM Ha

OOJIBIINX aBTOMOOUIISX.
o JIBwxeHue c OOJBIIMMM Harpy3kamHu BO BpeMsi OYKCHUPOBKHM WJIM Ha KPYTOM
IIOABEME.

JKemanne npeaocTaBuTh BOAUTENO BO3MOXXHOCTD MCIIOJIB30BAaHUS BCEX MPEUMYILECTB
CHUCTEMbl O€CCTyNEeHYaTOW JJIEKTPUYECKOM TPAaHCMHCCHUU TMPH OJHOBPEMEHHOM
YCTPaHEHWH  BCEX  IPUCYIIMX  OTOM  CHUCTEME  HEJOCTAaTKOB  IIPUBEIIO
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yuacTHUKOB Global Hybrid Cooperation x co3manuto /[gyxpesxcumnoit udpuonoi
mpancmuccuu.

MexaHudeckasi 4acTh JIBYXpEKUMHOW THOPUAHONW TPAHCMHUCCHUU OYEHb HAITOMHUHAET
YCTPOHUCTBO OOBIYHOW aBTOMAaTUYECKOM KOPOOKM Tmepenad, HO TMPH OTOM
JIBYXpEKUMHAS ~ DJEKTPUYECKas TpaHCMHCCHs  oOjagaeT JABYMS  BaKHBIMHU
JOTIOTHUTENbHBIMA ~ PYHKITUSAMHA — (QYHKIOHEH OeccTyneH4aTol SIEeKTPUISCKOM
TPAaHCMUCCUU U PYHKLUENH CUCTEMBI IOJHOTO THOpHIA.

YCTpPOHCTBO ABYXPEKMMHON r'HOPUAHONA TPAHCMHUCCHH

javascript:;
[To BHemIHEMY BHIY U CBOMM Ta0apUTHO-KOMIIOHOBOYHBIM pa3zMepaM ABYXPE:KUMHas

rUOpHIHAS TPAHCMHCCHS COBCEM HE OTJIMYACTCS OT CTAaHAAPTHOM aBTOMATHYECKOM
KOPOOKH Tiepesiad, 9To MO3BOJIMIIO €€ yCTaHABIMBATh HA MHOTHE THITHI aBTOMOOHIICH.
Wneonorus nByXCTyleHYaTOM rMOpUIHON TPaHCMUCCHUM OCHOBaHa Ha JBYX 0a30BBIX
KOHIIECTIIHAX:

1 — @ukcuposannvie mexanuuecKue nepeoauu

KoHcTpykuusi  OObIYHOM  COBpEMEHHOM  aBTOMATHYECKOM KOpOOKM mepenad,
NpEeACTaBICHHON Ha PUCYHKE, SBISETCS OJHOM M3 JABYX 0a30BBIX KOHUEMIINI
YCTPOMCTBA JBYXPEXKUMHON r'HOpUAHON TpaHcMmuccud. B aBTomMaTHueckoil KopoOke
nepenay HMMEETCsl HACKOJIbKO (DUKCUPOBAHHBIX MEPEAATOYHBIX OTHOILIEHUM, YTO
MO3BOJISIET JIBUTATENI0 BHYTPEHHErO CropaHus paboTaTh C MPUEMIIEMON 4YacTOTOM
Bpamienus. Cuctema ynpapienus oObiyHOW AKII, B 3aBUCHMMOCTH OT YCJIOBHM
JNBYKEHUST M 3arpy3Kd aBTOMOOWIIS, BBIOMpaeT OJHO HauOoyiee ONTUMAIbHOE
HNepeaTOYHOe OTHOIIEHHWE M3 HECKOJIbKUX (PUKCHUPOBAHHBIX IEPEIAaTOUYHBIX
OTHOIIEHUH, Ui o0ecnedeHuss TpeOyeMbIX JUHAMHUYECKHX  XapaKTepUCTHUK
aBToMOOUIIsI, KOMpopTa U HEOOXOIUMON TOTUIMBHOM 3KOHOMHYHOCTH. Cuctema u3
HECKOJIBKHX IJIAHETAPHBIX MEXaHU3MOB M MHOTOJHUCKOBBIX MACIISHBIX (PUKIIMOHHBIX
My(QT CLEIJIEHUsI MO3BOJISIET MOCTOSHHO nepenaBath MomHocTh JIBC Ha Bemymme
Kos€ca aBTOMOOMJIA, 1a’ke€ B MOMEHT IepeKItoueHus nepenad. ['maporpancdopmarop
OOBIYHOM aBTOMATHYECKOW KOPOOKHM mepenad oOeCleurMBAET IUIABHOE TPOTAHHE
aBToMOOMJII C MecTa M o0ier4aer mnepexol ¢ OJHOro (DMKCUPOBAHHOIO
NEepPeIaTOYHOro0 OTHOIICHHS Ha JIPYTOe.

2 — beccmynenuamasn I1eKMpPUYLECKan MPaHCMUCCUS

beccrynenuaras snekTpuyeckass TPAHCMHUCCUS SBIISIETCS BTOPOM M3 JABYX 0a30BBIX
KOHIEMIIUNA JBYXPEKUMHON TUOPUAHOW TpaHCMUCCUU. PazneneHue MOTOKOB
MOIIIHOCTH B OeccTyneH4aToi TUOPUAHOW TPAHCMUCCHUU OCYIIECTBISETCS TIPH
MIOMOIIY TJIAHETAPHOTO MEXaHW3Ma U JIEKTPOMAIIINH, 3TO Pa3jeieHne 00eCIeunBaeT
OeccTymeH4aToe W3MEHEHHE IMEepPeAaTOYHOTrO OTHOIICHHE MEXAY BXOJHBIM H
BBIXOJHBIM BaJioM TpaHCMHUCCUU. VICTOpUYEeCKH BCE THIIBI OECCTyNEeHYAThIX
THOPUIHBIX TPAHCMUCCUI HUMENU TOJIBKO OJHO (PUKCHUPOBAHHOE TMEPEAATOUYHOE
OTHOIIIEHUE B JIEJIUTEIE MOIIHOCTH, YTO OOECIIEYUBAIIO TOJIBKO OJUH PEKUM PabOThI
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ruOpugHoi Tpancmuccuu. [lonoOHbIe THOpUIHBIE TPAHCMUCCHUM TTONTYYWIM Ha3BaHUE
— OOHOpeXCUMHble bOeccmyneHuamvle JJleKMmpuyeckue uOpuonsvle MmMpaHCMUCCUU.
Pa3paboTka © pa3BUTHE OJHOPEKUMHBIX OECCTYNEHYATHIX  DIEKTPUUYCCKUX
tpancmuccuii B CIIIA Obuto mpuoctanoBieHo B 1941 rTomy, HO SMH30IUYECKH
noAoOHbIe TpaHcMuccuu nosiBisuch B 1960-x uB 1970-x rogax. Ho BnepBbie Ha
MacCOBO MPOW3BOJUMOM aBTOMOOWIJIE OECCTYyMEHUYATask AJICKTPUUECKass TPAHCMUCCHUS
Obla yctaHoBieHa Ha aBToMoOWIbL ToyotaPrius (NHW10) B 1990-x romax, mocie
pa3pabOTKN U Hayaja MPOU3BOJACTBA COBPEMEHHBIX KOMIIAKTHBIX JJICKTPOMAIIUH C
MOIIHBIMU  TIOCTOSIHHBIMH ~ MarHuTaMd W  TPOU3BOJICTBA  MOIIHBIX  CHJIOBBIX
3JIEKTPOHHBIX OJIOKOB YIIPaBJICHUS 3JIEKTPOMAIIMHAMMU.

javascript:;
1. BxomHon Ban

JenuTens MOITHOCTH Ha BX0/i€ (IJITAaHETAPHBIA MEXaHU3M 1)
Onexktpomamunda 1 (MG1)

Onekrpomarivna 2 (MG2)

BrixoaHoi Baj

Nk W

Ha stom pucyHke moka3aHbl BHyTPEHHHE DJIEMEHTHI OJHOPEKUMHON OECCTYIIeHYaTOM
IEKTPUYECKOW TPAaHCMHUCCUM C PA3LCIEHUEM IIOTOKAa MOIIHOCTA Ha BXOJE.
['uOpunHpie aBTOMOOMIM C OJHOPEKHUMHOW DIIEKTPUYECKOW TpaHCMHCCHEH B
HACTOSIIIIEE BpEMs SBIIAIOTCS CaMbIMH PAcCHpOCTPAHEHHBIMU HAa PBIHKE THOPHUIHBIX
apromoOuneii B mupe (Toyota Prius) . OnHopexxumHass rHOpUAHAs TPaHCMHCCHS
MMEET OYEHb IPOCTOE MEXAHMYECKOE YCTPOMCTBO M COCTOHUT TOJBKO M3 OIHOTO
IUIAHETAPHOTO MEXaHW3Ma U JABYX DJJEKTPOMAIMH, IPU 3ITOM OTCYTCTBYIOT
MHOTOJMCKOBbIE (PpUKIMOHHbIE MYy(Thl. MOIIHOCTH JBHUraTeisi BHYTPEHHETO
CropaHus IOCTYNAET HENOCPEACTBEHHO Ha IUIAHETAPHBIA MexaHu3M. [lmaHerapHbIN
MEXaHU3M pazjiensieT oouuil notok MouHoct JIBC Ha 1BE BETKH — MEXaHUYECKYIO U
IIEKTPUYECKYIO.

Ha ocHOBHBIX pexumax Ooisbmmas dactb MomtHoctd JIBC HampaBisercs 10
MEXaHUYECKOM BETKE 4Yepe3 TPAaHCMUCCHUIO HEIMOCPEACTBEHHO HA BBIXOJHOM Bajl
Tpancmuccuu. Ocrapuascs MomHocTh JIBC nepenaércst Ha NepByrO AJIEKTPOMALLIUHY
(MG1). I[IepBas snmekTpomMalliriia, B OCHOBHOM padoTarolias B pexxuMe TeHeparopa, u
npeoOpa3yeTr yactb MexaHumdeckoil MomHoctu JIBC, mepenanHoil Ha reHeparop, B
ANEKTPUYECKYIO JHEPrui0. OJIEKTPUYECKas SHEprusi, BbIpA0OTAaHHAs TE€HEPATOpPOM,
UCIIOJIb3YETCs JUIsl 3apSAJKH BBICOKOBOJIbTHOM aKKyMYJIATOPHOW Oarapen WiId s
nuTaHuss BTOpod anekTpoMaminHbl (MG2), B OCHOBHOM paloTarolieil B pexume
TATOBOTO JJIEKTPOABUTATENA. TATOBBIM 3JIEKTPOABUTATENb OOpaTHO MpeolOpa3yeT
JNEKTPUYECKYI0 DHEPIUI0, MOCTYIAKIIYI0 OT IE€HEpAaTopa WM OT BBICOKOBOJBTHOM
aKKyMYJIATOPHOHN OaTapeu, B MEXaHWYECKYI0 PHEPrHI0 U mnepenaér e€ Ha BBIXOAHOMN
BaJl TPAHCMHCCHH.
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o IlmanerapHbIil MeXaHU3M pazaeisieT oOmuii motok MomHoctu JIBC
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o TpaHCMI/ICCI/IH HUMCCT OJJHO (bl/IKCHpOBaHHOG nepeaaToYHOC OTHOIICHUC
o CoBmMmecTHas MOIDHOCTDb JABYX J3JICKTPOMAIIWH 0OBIYHO IMPCBLIIIACT MOIIHOCTD

JBC

Ha sToM pucyHke nokazaHa cxeMa HamnpaBJI€HUsI CUJIOBBIX TOTOKOB B O€CCTyIeHUaTON
BJIEKTPUYECKON TPAHCMHUCCHUU C Pa3JIeICHUEM I[IO0TOKa MOIIHOCTM Ha Bxoae. Ha
MPaBOM YacTH PUCYHKA MOKA3aHO YTO MOIIHOCTh, pa3BuBaemasa [IBC, moctymnaer Ha
BBIXOJHOM BajJl TPAHCMUCCUU IO MEXAHMYECKOW U DJIEKTPUUYECKOM BETKE.
CooTHoIIeHHE YacTEH MOITHOCTH, IEPEAABAEMON M0 MEXAHUYECKOM U JIEKTPUUYECKOM
YacTH OYEHb BaXXHO, IOCKOJIbKY KOX(Q(UIMEHT TMOJIe3HOTO MACHCTBUS Mepeaaydu
DHEPTUU MO AJEKTPUUECKON BETKE OOBIYHO MpUOIM3uTENbHO paBeH 70%, B TO BpeMms
KaK, KOd(D(PHUIIUECHT IMOJE3HOT0 JEUCTBUS MEXaHHMYECKOH BETKH OOBIYHO IPEBBIIIACT
90%. IlosTomMy »SJEKTpOHHAs YMPABIAIONMIAs CUCTEMA CTApaeTcs BBIOpATh TaKOU
peXUM paboThl, IPU KOTOPOM MO DJIEKTPUYECKOW BETKE TMEpenaércs MUHUMAIBHO
nonyctumas yactb moinoctu [IBC.

YacTh MOIIHOCTH, KOTOPYIO HEOOXOIMMO IMepefaTh IO JJIEKTPUUYECKOU BETKE,
U3MEHSETCSI B 3aBUCHUMOCTH OT CKOPOCTH JIBM>KeHUsi aBToMoOwmis. Ilepemarounoe
OTHOUIIECHHUE IUIAHETAPHOIO0 MeEXaHW3Ma, yactora BpameHus [IBC u snekTtpomamvx
ABJISIFOTCA TapaMeTpaMH, Ha OCHOBAaHHUM KOTOPBIX OMNPEAENISCTCS BEIWYMHA YacTH
morrHocTH JIBC, koTOopyro HEOOXOJMMO MepeaTh MO AIEKTPUYECKo BeTke. YacTh
momHoct  JIBC, mnepemaBaeMoil 10 JJIEKTPUYECKOW BETKE B OJHOPEKUMHOU
TPAHCMUCCUU MOKET ObITh OYEHBb OOJBINON, YTO TPEOYET YCTAHOBKH B TPAHCMHUCCHIO
AIIEKTPOMAIIIMH YBEIMYEHHOTO pa3Mepa, rnpu Jiodom paszmepe JIBC nmu aBTOMOOWMIIS.
OOBIYHO COBMECTHAsi MOITHOCTh JBYX JJEKTPOJBHUraTeleil J0JKHA TMPEBBINIATH
MOIIHOCTh JIBUTATEl BHYTPEHHErO CropaHus. boiblias 4acTe mnepenaBaemMon 1O
anekTpudeckor BeTke morHocTh JIBC sBiseTcss oHUM U3 TJIaBHBIX HEIOCTATKOB
OJIHOPEKUMHOU THOPUJIHOM TPAaHCMUCCHUHU, OKa3bIBAIOIIMM OOJIBIIOE BIIMSHUE Ha
YXYALIEHHE TaKUX [apaMeTpOB TPAHCMUCCHUU, KaK 3PQPEKTUBHOCTb, TrabapuUTHI,
yBEJIMYEHHUE MACChl TPAHCMUCCHUU U TMOBBIIICHHE €€ ce0eCTOMMOCTU B MPOU3BOJICTBE
JUISl JAaHHOM YCTaHOBJIEHHON MOIITHOCTH JBUTATENS U MAacChl aBTOMOOUIIS.

B pexume paboThl TpaHCMUCCHH, KOTJa IepeaaBaeMas IO JJIEKTPUYECKOM BETKe
gacte MomHoct JIBC paBHa Hymt0, TpaHCMHCCHS pabOTaeT TOJBKO C OJHUM
(UKCHUPOBAaHHBIM, TEPENAaTOYHbIM OTHOLIeHHWEeM. [loaToMy Ha Apyrux pexumax,
HaAIpUMeEp, MPU TPOTAHUM C MECTa, BOZHUKAET HEOOXOJIMMOCThH Mepenayu OOJbIIOoN
yactu MomHoctu JIBC mo snekrpuueckoit Betke. Ha aTom oOmiem gukcupoBaHHOM
IIEPEIaTOYHOM  OTHOLIEHMH  4YacTOTa  BpaUI€HHUs NEPBOM  DIIEKTPOMAIIHUHBI
(reneparopa), Ipy MOMOIIM KOTOPOM MPOUCXOJIUT PETYJIHPOBAHUE MEPEAATOUYHOTO
OTHOUIEHHUE JJIEKTPUYECKOW TPAHCMHMCCHUH, TAK)KE CTAHOBUTCS paBHOW Hyo. [Ipwu
HYJIEBOM 4YacTOTE€ BpAILEHUs TeHeparopa OTCYTCTBYeT dYacTb MomHoctH JIBC
Mepe/IaBacMOl Ha BBIXOJHOM BaJl TPAHCMHUCCUU IO BJIEKTPUYECKOM BeTke. Bed
MomHocTh JIBC nepenaércs Ha BBIXOAHOM BaJl TOJIBKO MO0 MEXAHUYECKON BETKE. JTO
MEXAHUYECKOE TEPEIaTOYHOE OTHOIICHUE SIBISAETCS BAXHOW XapaKTEPUCTUKOU
OJIHOCTYIICHYAaTOW THOPUIHOM TPAaHCMHUCCUM C pa3CICHMEM MOTOKa MOIIHOCTH Ha
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BXOJ€. 3HAUYEHHE MEXAHUYECKOTO IMEpeJaTOYHOr0 OTHOIIEHUS OJHOPEKUMHOMN
TPAaHCMUCCUU TOJIOUPAETCS U3 YCJIOBHS OOECHEeYeHHs] BBICOKOW TOIJTUBHOM
SKOHOMHYHOCTH Ha OCHOBHBIX CKOPOCTHBIX pEXKHUMaxX JBUKEHUS aBTOMOOWIIS.
BrimonHeHne 3TOro  YCNOBHS BBI3BIBAET HEOOXOJMMOCTH YBEIWYEHHUS YaCTH
mormHocTH JIBC, mepenaBaemoii Mo 3JEKTPUYECKON BETKE, MpHU paboTe Ha APYTHX
CKOPOCTHBIX PEXHMax W PEKHMaxXx Harpy3kd, 4TO B CBOI OYEpEAb 3HAYUTEIHHO
YBEIIMYMBACT MOTEPU MOIIMHOCTH B TPAHCMHUCCUU U, CJIEJOBATEIbHO, YXYIUICHUE
kKod(ppuieHTa TOJIE3HOTO JIEUCTBUSA, BO BpeMs paOOThl TPAHCMHUCCHUM Ha JPYTUX
nepeaaTouYHbIX OTHOHIEHUAX. OCOOCHHO CUJIBHO 3TO YXY/IUIEHUE MPOSIBISETCS MPHU
JIBIDKCHUU aBTOMOOMIISI C BBICOKOM CKOPOCTBIO WIIM C BRICOKOM Harpy3Kou.
OnHopexxumHass THOpUHAS TPAHCMHUCCUS TIOKa3ania CBOK 3(P(HEKTUBHOCTH TOJIHKO
IpY YCTAaHOBKE Ha aBTOMOOUIIM OT MaJIOTO JI0 CPEAHEro Kiiacca, B 3TOM cliydae uepes
TPAHCMUCCHUIO TPOXOAUT OTHOCHUTEIbHO HeOoibImas MoiHocTh. Ha Oonbmmx
aBTOMOOUIISIX, OCOOCHHO paboTalmux C OOJBIIOW HArpy3KOW, YBETWYCHHBIN
AIIEKTPUYECKUM TIOTOK, HEOOXOMUMBIA Il OOECTeUeHUs] HYKHOTO KPYTSIIEro
MOMEHTA Ha BBIXOJIHOM Bally TPAHCMHUCCHUU CTAHOBUTCS TPYAHOJIOCTHUKUMBIM, MPHU
YCIOBUU COXPAHEHHUSI MPUEMIIEMBIX pa3MEpPOB DBJIEKTPOMAIIMH U  CHUJIOBOTO
AJIEKTPOHHOTO Oyioka. Bce KOMIOHEHTHI AJIEKTPOMAITUH, OCOOCHHO KOMITOHEHTHI
TATOBOT'O JJICKTPOJABUTATENS, COEUHEHHOTO C BBIXOJHBIM BajOM TPAHCMUCCHUH, HA
0oJiee MOIIHBIX ABTOMOOWIISIX, CTAHOBSTCS OOJIBIIMMU, TSXKETBIMHU, YTO 3HAYUTEIHHO
yBEIIMYMBACT UX CTOUMOCTh, a, CJeJOBaTeIbHO, MacCy M CTOMMOCTh BCETO
aBTOMOOMJISL.

OaHope:xxumMHasi THOPUJAHAS TPAHCMMCCHS C ABYXCTYNIEHYATHIM MEeXaHUYeCKUM
PEAYKTOPOM TSTOBOI0 3JIEKTPOABUIaTE .

javascript:;
BcraBuTh B OJHOPEXKUMHYI0 THOPUAHYIO TPAHCMHUCCHIO, MPEIHA3HAYCHHYIO IS

YCTAaHOBKM Ha OOJbIIME aBTOMOOWIM, TSATOBBIM 3JIEKTPOJBUraTelb MPUEMIIEMOIO
pasmepa ¥ Beca MOXKHO TOJBKO MPH YCTAHOBKE B TPAHCMHUCCHUIO JONOJHUTEIBHOTO
MEXaHUYECKOTr0 pPEeayKTopa C HU3MEHSEeMbIMH (PUKCUPOBAHHBIMHU MEPEIaTOYHBIMU
OoTHOIIEHUAMU. OJHUM M3 CaMbIX HPOCTBIX CHOCOOOB yMEHBIIEHUS TIabapUTOB
TATOBOI'O DJIEKTPOJBUIATEls SBIAETCS YCTAHOBKA JABYXCTYIIEHYATOr'O IUIAHETAPHOI'O
PEAYKTOpa MEXKIY TATOBBIM JJIEKTPOABUIATEIIEM U BBIXOIHBIM BajlOM TPAHCMHCCHUHU.
MexaHnYeCcKul peayKTOp Ha pEeKMMax BBICOKMX HArpy30K IIO3BOJIAET YBEJIMYHUBATH
KpyTALUN MOMEHT DIEKTPOABUTATE. VYnpasiieHue IIEPEKIIIOYECHUSIMHU
JOTIOJIHUTENBHOTO  IJJAHETapHOTO  peAyKTopa  TpeOdyeT  yCTaHOBKH  JIBYyX
MHOTOJIMCKOBBIX (pUKIUMOHHBIX My(T. Ha pucynke otoOpaskeHO yCTpPOMCTBO
OJIHOPE)KMMHOW TUOPUAHOW TPAaHCMHCCHHM C JIBYXCTYIIEHUYaThIM MEXaHUYECKUM
PEAYKTOPOM TATOBOTO JIEKTPOIBUTATEIIS.

3a HCKIIOYEHHEM BO3MOXHOCTM HW3MEHEHHsS KpPYTALIETO MOMEHTA TITOBOTO
AJEKTPOABUTATENS 3TOT JIBYXCTYIEHYAThI MEXAHUYECKUU PENYKTOP HE H3MEHSET
OPUHIUIBL  pabOThl  OJHOPEKUMHON THOPUIHOM  TpaHCMHCCHHM. MOIIHOCTSD,
nepezaBaeMasl TATOBBIM DJIEKTPOJABUIaTEIEM Ha BBIXOJHOM Bajl TPAaHCMHUCCUU, HE
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MU3MEHSETCS, MOCKOJIBKY MEXAY TATOBBIM 3JEKTPOJABUIATEIEM M BBIXOJHBIM BAJIOM
MMEETCS TOJBKO MEXAHUYECKOE COCAUMHEHHE. JIBYXCTyNEHYaThli MEXaHHUYECKUI
PEIYyKTOp HU3MEHSIET TOJBKO II€PEIaTOYHOE  OTHOIIEHHE MEXKIY  TATOBBIM
AJIEKTPOJIBUTATEIEM M BBIXOAHBIM BajgoM. JIByXCTymeHYaThli MeXaHWYECKUU
PEAYKTOP CKOHCTPYHUPOBAH TaK, YTOOBI 00ECTICUNUTDH MEepeKItoueHrue (UKCHPOBAHHOTO
NepeJaTOYHOr0 OTHOIIEHUS B HYXKHOE BPEMS B COOTBETCTBUM C XapaKTEPUCTHUKAMU
TATOBOTO AJICKTPOJABUTATENS, HO NPH OSTOM 00A3aTEIBLHO MPOUCXOAUT PE3KOE
M3MEHEHUE YaCTOThI BPAIIEHUS dJIEKTPOIBUTATEIIS.

javascript:;
Cxema KOHCTPYKIIHH OJTHOPECKUMHOMN rI/I6pI/I,[[HOI71 TPAaHCMHUCCHUH C NBYXCTYHE€HYATHIM

MEXaHUYECKUM PEIyKTOPOM TATOBOIO 3JIEKTPOJBHUraTeNsl IOKa3aHa Ha JIEBOM
pucyHke. Ha mpaBoMm pHCyHKE MOKa3zaHa cxema pacrpeneneHus moimnoctu JBC.
Pacnpenenenne momuoct JABC Mexy 3JIEKTpUYECKOW M MEXaHWYECKOM BETKaMU
COOTBETCTBYET €€ pachpeiciieHuI0 B OOBIYHOW OJHOPEKUMHON TUOPUIHOMN
TPaHCMHUCCHUU, PACCMOTPEHHOM paHee.

[TogoOnass  omHOpekuMHas — THOpuAHas  TpaHcMuccus ToyotampuMeHsieT — Ha
aBToMoOuMIsX JIekcyc.

Javascript:;

JIByxpe:kuMHasi THOPUIHAST TPAHCMHCCHUSI C JABYMSA JeJuTesiMu MomHocTH. C
PEKUMOM JIeJIEHHSI MOIIHOCTH HAa BX0J€ M KOMOMHUPOBAHHBIM PEKUMOM
AeJIeHUS] MOIIIHOCTH.

javascript:;
1. BxomHown Ban

JleanTelb MOIIHOCTH HA BXOJE

Onextpomamunaa 1 (MG1)

Jenurens MOIHOCTH KOMOMHUPOBAHHOTO peXUMa

Onexrpomainnna 2 (MG2)

OpukimoHHbIe MyDTHI IBYXCTYIIEHYATOTO TUIAHETAPHOTO petyKTopa (211T)
JIByXCTyIneH4YaThIi IUIAHETAPHBIA PEIYKTOP TATOBOTO JIEKTPOABUATATEIIS

Nownkwb

JIByxpexumHas rHOpuiHas TPAaHCMHCCHS YIy4llIaeT BCE KauyecTBa OJHOPEKUMHOM
TpaHCMUCCUU 3a Ccu€T Jo00aBieHHUs em€ BTOPOro pexuMmMa OeccTyrneHyaTou
ANEKTPUYECKON TPAHCMHUCCUHU. DTOT BTOPOU PEKUM HA3BIBAETCS KOMOMHHPOBAHHBIM
pa3fieieHueM  MOIMHOCTH  O€CCTyNeH4YaTOW  AJIEKTPUYECKOW  TPAHCMHUCCHUHU.
Jlocturaercs 3TO 3a CYET YCTAHOBKMU €LIE OAHOIO IUJJAHETAPHOTO MEXaHW3Ma B
OJTHOPEXKUMHYIO THOPUAHYIO TPAHCMHCCHUIO C JBYXCTYINEHUYaThIM MEXaHHUYECKUM
pEeAyKTOpOM Ha BbIXOoAe. BHyTpeHHee yCTpONCTBO ABYXPEKUMHOM TUOpHIHON
TPAaHCMHMCCUM IIOKa3aHO Ha pPHUCYHKE. B JIBYXpeXMMHOW TpPAaHCMHUCCHM JBE
bpukuroHHble My(QThl  00€CIEUMBAIOT  YIpaBiI€HUE KPYTALIUM  MOMEHTOM
IIEKTPOABUTATENS 3a CYET IIOJHOIO HW3MEHEHHUs CTPYKTYphl IIOTOKA MOIIHOCTH,
IPOXOJAIIEro Yepe3 TpaHCMuccuio. B pexxume, korna nepsas GpUKUUOHHAS My(]Ta
BKJIIOUEHA, a BTOpas My(Ta BBIKJIIIOUYEHA, CUCTeMa paboTaeT Kak paHee ONHMCaHHas
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OJTHOPESKMMHAs OECCTyIeHUYaTas JIEKTPUIECKass TPAHCMUCCHS C Pa3IeICHHEM MTOTOKa
MOIITHOCTHA Ha BXoje. B pexume, xorga Bropas GppuknuoHHas my¢dTa BKIOYCHA, a
nepBass  (QpUKIMOHHAS My(dTa BBIKIIOYEHA, CHCTEMa paboTaeT B  PEKUME
KOMOMHHMPOBAHHOTO pa3AelieHUs] TOTOKAa MOIIMHOCTH. JIByXpeKMMHasi THOpHIHAsS
TPAHCMUCCHUSL CIMOCOOHA TPOM3BOJUTH CHUHXPOHHOE TEPEKITIOYCHUE MEXKITY IBYMSI
Irama3oHaMi OECCTYyNeHYATOM JJIEKTPUYCCKOM TPAHCMUCCHHU, YTO OOecredynBacT
nepenavy KpyTsIiero MOMEHTa MEXTy dJeMeHTaMu 0e3 Pe3Koro M3MEHEHUST YaCTOThI
BpaIleHus JJF0O0TO U3 DIIEMEHTOB TPAHCMHUCCHH.

javascript:;
o IlmanerapHsle MexaHHM3MBl pas3neissroT MomHocTh JIBC M 1O3BOIAIOT

yYBEJIMYUBAThH KPYTALUIUA MOMEHT
o @pukuuoHHbIE My(Tbl O00€CHeYHMBAIOT IUIABHOE MEPEKIIOYEHUE PEKUMBI
paboThl OeccTyneHYaTon AMEKTPUIECKON TPAHCMUCCHUU
o IIpuMeHeHue cymmapHOW MOIIHOCTH ABYX JJIEKTPOABUTATENICH yIydIllaeTcs 3a

CYET HANTMYMS ABYX PEKUMOB PaOOTHI
Cxema JBYXpEeKUMHOW THOpPHIHOW TpaHCMUCCHUU JaHa Ha pucyHke. CoeluHEHUe
JMarna3oHOB KOMOMHUPOBAHHOTO Pa3/IeJIeHHs] MOIIHOCTU U Pa3/ieJIeHHsI MOIIHOCTH Ha
BXOJI€ TMO3BOJSET YCTAaHOBUTh B JBYXPEKUMHYIO THOPHIHYIO TPaHCMUCCHUIO
AJICKTPOMAIITMHBI YMEHBIIIEHHOT0 pa3Mepa U obecreunTs 0oiiee 3pdekTuBHYI0 padboTy
aBTOMOOMJII B JMana3OHE BBICOKMX CKOPOCTEW, 3a CYET YMEHBIICHHS YacTH
momrHocT JIBC, mnepemaBaemMoil 1O 3JIEKTPUYECKOM BETKE IO CPAaBHEHUIO C
OJTHOPEKUMHOU TPAHCMHUCCHUEHN.
B aByxpexumHON THOPUAHOW TPaHCMHCCHM YacTh MOIIHOCTH, MEpPEAaBaEeMOMl IO
ANEKTPUYECKOM BETKE, HU3MEHSETCS B 3aBUCUMOCTH OT CKOPOCTHU JIBM)KCHHS
aBTOMOOWJII WJIM TEpPEeAaTOYHOrO0 OTHOIIECHHUS TPAaHCMUCCUHU. JIByXpeKUMHas
TPAHCMUCCHS UCIIOJIb3YET JIMAIa30H JEJICHHs] MOIIHOCTH Ha BXOJIE MPHU MepeaaTOuyHOM
OTHOILIEHUH TPAHCMHUCCHUU, KOTJIa MOIIIHOCTb, IIepeaaBaeMasi o JIEKTPUUECKON BETKE
paBHa HyI0. TpaHCMHUCCHS TaK)Ke UMEET KOMOMHUPOBAHHOE JCJIEHUE MOILTHOCTH, YTO
B JIBa pasza yBeiaumuuBaeT kKodpduimeHT TpancpopmupoBanusi. B pesynbrare 3Toro
IBYXpEKMMHAasi TPAHCMHUCCHsSI HMEET pAacIIMpEeHHbI Juamna3oH OeccTyleHYaToro
V3MEHEHMS NEPETaTOYHOIO OTHOLIEHHUS, YeM O0ECIIeYMBAETCS CPAaBHUTEIBHO HU3KHM
IIOTOK MOIIHOCTH, NEPEHAONIMUACS MO DJICKTPUYECKOM BeTKe. Hu3kuii nuamna3oH
nepeaaTOYHbIX OTHOIICHUH MOXET OBITh HCIIOJIb30BAaH MJSl MOAJEP)KaHUS CpeaHEn
ANEKTPUYECKOM MOILIHOCTH MPHU YCKOPEHUH, B TO BpEMsI Kak 00jiee BBICOKUI Arana3oH
NEepeIaTOYHbIX OTHOLIEHUU NIl ONTUMU3ALMK 3()(HEKTUBHOCTH BO BPEMsS JBUKEHUS
Ha BBICOKOM CKOPOCTH.
MaxkcumanbHast oOuiasi 3((PEeKTUBHOCT TPAHCMUCCUU JOCTHTAETCS B pPE3yJbTare
HaIpaBJIeHUs] MAaKCUMAJIbHOM YacTH MOIIHOCTH 10 MEXaHUYECKON BETKE, HO MPU 3TOM
MOJIHOCTBIO MOJAepKUBaeTCsl GyHKIMOHATIBHOCTh MOJHOTO THOpuaa. YTo mo3BosIseT
3HAYUTENBHO CHU3UTH 3JIEKTPUUYECKUE MOTEPU B TPAHCMUCCHUHM M YMEHBIIUTH pazMep
AIIEKTPOMAIITUH 10 HEOOX0AUMOTO YpoBHs. OMHOpEKUMHAsI TUOPHUIHAST TPAHCMUCCHUS
JUIsL TIepeladyd MOIIHOCTH JIBUraTesisl BHYTPEHHErO CrOpaHHs Ha BBIXOJHOW Bal
TPAaHCMUCCUU TpeOyeT HCIOJb30BaHUS 3JIEKTPOMAIIUH CPABHUTEIHHO OOJIBIIOrO
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pa3Mepa. JloOaBieHue pacIIMpeHHOIO Juana3oHa KOMOWHHUPOBAHHOIO JEJIUTEIS
MOIIIHOCTH  yMEHbIIAET HeoOXoauMocTh nepeaaun  mouiHocty  JBC  mo
IEKTPUYECKOU BETKE, HO IPU 3TOM YMEHBIICHHBIE JJIEKTPOMAIINHBI COXPAHSIOT Ha
BBICOKOM ypOBHE CBOM CIIOCOOHOCTH K PpEreHepaTUBHOMY TOPMOMKEHHUIO U
CIOCOOHOCTH K HEOOXOAMMOMY YCHJICHUIO KPYTSIIEr0O MOMEHTA.

Jlnana3zoH AenuTens MOIIHOCTH Ha BXOJE€ W AUAana3oH KOMOMHUPOBAHHOIO JIEIUTEIIS
MOIIIHOCTH IO3BOJISIET OECCTYNEHYaTO PEryJMpOBaTh YAaCTOTY BpALICHUS JBUTATEIS
BHYTPEHHETO CrOpaHus MPU COXPAHEHHHM BCEX KayeCTB MOJIHOro rmOpuia BO BCEM
JMana3oHe U3BMEHEHUS] CKOPOCTEN JBUKEHUST aBTOMOOMIIS.

B gomonHeHunm K JOByM pexuMaM paboThl OeccTynmeH4YaTod 3IIEKTPUUYECKOU
TPAHCMUCCUU B JBYXPEXKHUMHYIO THOPUIHYIO TPAHCMHUCCHUIO BCTPOEH MEXaHU3M
NEPEKIIIOUEHUS YEThIPEX (PUKCUPOBAHHBIX ME€PETATOYHBIX OTHOLIEHUH MO3BOJISIFOIINN
TpaHCMUCCUU pPabOTaTh B peXHUME MapajuielbHOro rubpuga. B sToM ciydae
3JIEKTPOMAILIMHBl UCHOJB3YIOTCS TOJBKO JUJIsI HEOOXOAMMOIO YCHUJIEHMSI KpPYTSIIEro
mMomenta JIBC wu s BbeimonmHeHUs (YHKIMN pereHepaTUBHOTO TOPMOXKCHHH.
Boimonnenne QyHKumMii mnapajuieIbHOTO THOPUAHOIO aBTOMOOWIIS JOCTUTAETCs
YCTaHOBKOM JIBYX JOIMOJHUTENbHBIX (QPUKIUOHHBIX MYy()T B TpPaHCMHCCHIO.
BHyTpeHHee yCTpOHCTBO MEXaHUKH JIBYXPEKHMHOW THOPUIHON TPAHCMHUCCUU
IIOKA3aHO Ha TOM PHUCYHKE.

javascript:;
BxonaHoi Ban

Jlenurens MOIIHOCTH Ha BXOJIE
Onektpomamnnaa 1 (MG1)
OpuKIMoHHBIE MY(PTHI JETUTENS MOITHOCTH KOMOWHUPOBAHHOTO pekmma (2
IIT.)
Jlenurens MOIHOCTH KOMOMHUPOBAHHOTO peXUMa
Onexkrpomarvna 2 (MG2)
OpuKIMOoHHBIE My THI IBYXCTYIIEHUATOTO peayKTopa (2 IiT.)
JIByXcTyneH4YaThIi INIAHETAPHBINA PELYKTOP TATOBOTO AJIEKTPOABUTATEII

9. BrIxomHoM Ban
B pesynbrare aByxpexxuMHas THOpUIHAS TPAHCMUCCHS MOXKET paboTaTh KaK MpocCTast
OeccryneHyaTasi d3JEKTpUYECKas TPAHCMHCCHH C PACHIUPEHHBIM KO3 OUIIMEHTOM
TpaHchOpMaIK WM MOKET BHIOpaTh (PMKCHPOBAHHOE MEXAHHUYECKOE MepeaTOuHOoe
OTHOIIIEHHE, 00ECTIeYnB MPEUMYIIECTBA B TOILUIMBHOW 3KOHOMUYHOCTH, KoMdopTe U
JTUHAMHYECKUX KadecTB aBTOMOOMIsA. Paboras Ha derBEpHOW (UKCHPOBAHHOU
nepenaye Kak Ha MmapauieIbHOM THOPUIHOM aBTOMOOWIIE, TPAHCMHCCHS UCIOJIb3YyET
MOIIIHOCTb OJHOTO U3 AJIEKTPUUECKHUX JBUTATENCH A MOBBIIEHUS 3((HEKTUBHOCTH B
peXUME JBW)KEHHS HAa CaMOM BBICOKOM CKOPOCTH M HCIIOJIB3YET BO3MOKHOCTH
JPYroro 23JIEKTPUYECKOrO JBHUTATeNsl JUIS AJEKTPUYECKOro yBEIMYEHHsS oOuiei
MOIIIHOCTH U JJI1 peXuMa pereHepaTUBHOTO TOpMoxkeHusl. Pabora Ha npyrux, Ooiee
HU3KUX, PUKCUPOBAHHBIX MEXaHUYECKHUX Tepeaadyax YBEIUUYUBACT KPYTSIIUIA MOMEHT
JABC, 4uro yiydiiaer yCKOpeHHuE aBTOMOOWJIS, BO3MOKHOCTh JBUKEHHUS HAa KPYTOM
noabEME U BO3MOXKHOCTb OYKCHUPOBKH. B TO Bpemsi Kak mapajuienbHO padoTaroliue
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AIIEKTPUYECKHE MAIIUHBl HCIOJIB3YIOTCA JJIsi TOBBIIMICHHUS OOLIEH MOIIHOCTH U
pereHepanuu SHEPruu MpH TopMoxkeHHMU. Ha mepBoit u TpeThed mnepemaue obe
AJIEKTPOMAIIIUHBI MOTYT OBITh HMCIOJB30BAaHBl I TOA3APSIKH BBICOKOBOJIBTHOM
aKKyMYJISITOPHOU OaTapewu.

javascript:;
o IlnmanerapHsle MexaHHW3Mbl paszaeissroT MomHocTh JIBC M 1o3BOJAIOT

YBEJIUYUBATH KPYTAIIAN MOMEHT
o @pukiyonHble My(PThl aKTUBU3UPYIOT PEXKHMBI PabOTHI OeccTyneH4YaTon
AJIEKTPUYECKON TPAHCMHUCCHU
o DIekTpoABUTATENM He Tmepeaaror wmomHocTh JBC mnpu ucnosib30BaHUM
(UKCHUPOBAHHBIX TIEPEIATOYHBIX OTHOIIECHUM
Cxema pabOThl ABYXPEKUMHON THOPUIHOW TPAHCMHUCCHUU JlaHA Ha JICBOM 4YacTu
pucynka. Ha mpaBoM pHCYHKe OTOOpakeHa Ba)kKHAs JOIOJIHUTEIbHAS (YHKITUS,
MO3BOJIAIOIIASL  pabdoTaTh TPAHCMUCCHM KaK Ha TapalieIbHOM THOPUIHOM
aBTOMOOMIe, Korga MomrHocTh JIBC momHOCThIO Tiepenaércs Ha BBIXOJHOM Baj
TOJILKO MEXaHUYECKHUM CIIOCOOOM.

YCTpOMCTBO ABYXPEKMMHON TPAHCMUCCHHU C YeThIPpbMA (PUKCHPOBAHHBIMHU
nepeaayamu apromoomiaas BMW ActiveHybrid X6
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BxoaHoit Basm kopoOKu mepesay.

JIByXMaccoBbIif MaxOBHUK (TaCUTEINb KPYTHIbHBIX KOJIEOAHUN).
DNEeKTPOABUTaTEh MIPUBOIA MACIISTHOTO HAcOCca KOPOOKH Tiepeiay.
Macnsanblii Hacoc KOpOOKH mepeaay.

OnekrpomaminHa A (MG1).

OnekrpomaiiriHa B (MG2).

BrixoaHoitl Ban kopoOku niepeay.

Nownk L=

3akiouenue:
JIByxXpexuMHasi THOpUAHAsT TPAHCMUCCHUS TPEAiaraeT BbIOOp U3 CIEAYIOIIUX IIECTH
PEXKUMOB JIBHOKCHUS:
1. Jlenenne MomHOCTH Ha BXoje (OeccTynmeHYaTroe H3MEHEHUE KPYTALIEro
MOMEHTA «PEXKUM 1»)
2. KoMOMHHMpPOBaHHBI J€IUTENb MOUIHOCTH (OEecCTyleHYaToe H3MEHEHUE
KPYTSIIEr0 MOMEHTA «PEXHUM 2))
3. IlepBas ¢uxcupoBaHHas nepegava, MMEKTPUUECKOE YCUIICHHUE, PEreHEepaTUBHOE
TOPMOKEHUE (JIBE AIEKTPOMAIITHHBI)
1. Bropas ¢ukcupoBaHHas nepegaya, 3JIEKTPUUECKOe YCUIIEHUE, pereHepaTUBHOE
TOPMOKEHUE (O7HA IEKTPOMAIIIHNHA)
2. Tpetbs puxcupoBaHHas mepeaya, MIEKTPUUIECKOE YCUIIEHUE, pEreHepaTUBHOE
TOPMOKEHUE (JABE AIEKTPOMAIINHBI)
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3. YerBépras  QukcupoBaHHas  Tepenaya,  DIEKTPUUYECKOE  YCUJICHUE,
pereHepaTUBHOE TOPMOKEHNE (0HA DJIEKTPOMAIINHA)

Jlnarna3oHbl OECCTYNEHYATOTO U3MEHEHUS IEPEAATOUYHOIO OTHOIIICHUSI 00ECIIeUunBaIOT
I1aBHOE KOMQopTabelbHOe ABUKEHUE HA JIIO00M CKOPOCTH JIBUKEHHE aBTOMOOWIIA
npu cpeaHux yckopeHusx. KomOuHanus AByX JAMana3oHOB O€CCTYNEHYaToro
U3MEHEHHS MEePeJaTOYHOTO OTHOIICHUS M YETHIPEX (PUKCUPOBAHHBIX MEXAHHMYECKUX
nepeaady 00ecrneurnBaroT BLICOKOE YCKOPEHUE TTPU YIHEPTUUHON MAaHEPE BOXKJICHHUS.
JIByxpexxumMHass THOpHIHAs TPaHCMUCCUS TMpeJjiaraeT mnokynartesnsM Jxenepan
MoTopc, Mepceaec 1 BMB ontumanbHyl0 KOMOUWHAIIMIO AUHAMUYECKUX KadecTB,
TOIUIMBHOM SKOHOMHYHOCTH M KOMQoOpTa Mpu HEOOJBIINX pa3Mepax TPaHCMHCCHUH,
MO3BOJISIIOLIMX YCTAHOBUTH JJEKTPUYECKHUE TPAHCMHUCCMM Ha MECTO OOBIYHOM
aBTOMATUYECKON KOpoOKkM mepenad. Harpysku Ha sneKTpoaBUTaTenhs U MpeaaBacMas
M0 DJICKTPUUYECKOW BETKE MOIIHOCTh B 0ECCTyNEHYATOM PEKHUME YMEHBIIAIOTCS 32
C4€T TPUMEHEHHS BXOJHOTO [EJICHUS MOIIHOCTH, KOMOWHHUPOBAHHOTO JCIICHUS
MOIITHOCTH WJIM Y€ThIpeX (PUKCHPOBAHHBIX MEpeaad B peKuMe paboThl MapaylIeIbHOTO
ruopuga. DakTUYECKH WCHONMB3YIOTCS O3JCKTPOMAIIMHBI HE TOJBKO MEHBIIIETO
pasmepa, HO U TO, YTO ATU MAalIMHbI MEHbIIIE€ 3aBUCSAT OT MOIIHOCTU MPUMEHSIEMOTO
JIBUTATeNsi BHYTPEHHETO CTrOpaHusi, 4TO MO3BOJISET CO3/laBaTh TPAHCMUCCUU, pPa3Mep
KOTOPBIX HE OTJIMYAETCS OT pPa3MEpPOB OOBIUHBIX AaBTOMATHUYECKUX KOPOOOK repesad.
DTO MO3BOJIUJIO MPOU3ZBOAUTENSIM YCTAHABIUBATH ATU TPAHCMUCCUU HA MIUPOKUN P
TUIIOB AaBTOMOOMJIEH, YTO CHU3WIJIO OOIIYI0 CTOMMOCTh CUCTEMBI.

Tema 4: «Oco00eHHOCTH KOHCTPYKIIHII COBPEMEHHBIX MOBECOK »

IIpakTuyeckoe 3anaTue Ne 8
«BbInoJIHeHN e 32/IaHUI 110 N3YYeHHI0 KOHCTPYKIMHU PeryJupyemMbIX MOJIBECOK
aBTOMOOHICH

Heab 3ansiTHsA : «BBITONTHEHNE 3a1aHUH IO U3YYEHUIO KOHCTPYKIIUHM PETYJIHPYEMBIX
10JIBECOK aBTOMOOMIICID
Of0ecneyeHnne 3aHATHSA: IUIAKATBl, KapTOrpaMMbl, TaOJMIbI, JEHCTBYIOIIEE
TEXHOJIOTMYECKOE 000pyI0BaHHE.

KoncTpykiust 1 0cOOEHHOCTH MOJBECKH aBTOMOOMIIS

[ToaBeckoit aBTOMOOMJISE HA3bIBAETCSI COBOKYITHOCTh J€Tallel, 00eCIeYnBatOIINX
YIOPYTYIO CBSI3b MEXY Ky30BOM (paMoii) ¥ KOJIECaMH aBTOMOOMIISI, YMEHbIIEHUE
JUHAMUYECKUX HArpy30K Ha Ky30B M KOJIEca, M 3aTyXaHUE UX KOJeOaHul, a TaKxKe
PEryaupoBaTh MOJ0KEHNE Ky30Ba aBTOMOOMIISI BO BpeMs JiBrkeHus. [loasecka,
SBIISISICH IPOMEKYTOUHBIM 3BEHOM MEXKIY Ky30BOM aBTOMOOWJIS U JOPOTOil, TOJIKHA
OBITh JIETKOW U Hapsly ¢ BBICOKOH KOM(pOPTHOCTHIO, 00€CIIeYMBaTh MAKCUMAJIbHYIO
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0€30MacHOCTh JBUKEHUS U TJIABHOCTH XoAa. [ 3Toro Heo6XoAMMBbI TOUHAS
KMHEMAaTHKa KOJIEC, BHICOKAass MHPOPMATUBHOCTD PYJIEBOTO YIPABIICHHUS, a TAKKE
3BYKOM30JISILMUSA Ky30Ba OT KECTKOr0 KaueHus uH. Kpome Toro, Hago y4nuThIBaTh,
YTO MOABECKA MEPENAET HA Ky30B CUJIbI, BOSHUKAIOIIUE ITPU KOHTAKTE KoJieca ¢
JIOPOroii, MO3TOMY OHA JOJIKHA OBITh IPOYHOM U HaJEKHOU. [[puMeHsiemMble IIapHUPbI
JOJKHBI JIETKO TTOBOPAUUBATHCA M 00ECIIeUrBaTh IITYMOU3O0JISIIIUIO Ky30Ba. YTIpyrue
3JEMEHTHI (IPY>KUHA U aMOPTU3ATOP) JOJIKHBI OBITH TPOCTHIMU U KOMIIAKTHBIMU, U
JIOITYCKaTh JIOCTATOYHBIN XO/T MOJIBECKH.

3aBucuMas MOABECKA - BAPUAHT MIPU KOTOPOM KoOJieca OHOU OCH aBTOMOOMIIS
CBSI3aHBI MKy 000 sxecTko Oankoil. [Ipu Hae3/ie Ha MPEensITCTBUE OJTHOTO U3
KOJIEC, BTOPOE HAKJIOHSIETCS Ha TOT e yTOJL.

He3aBucumasi moABeCKa - BapUaHT IIPU KOTOPOM KoJieca OJHON OCH aBTOMOOWIIS He
CBSA3aHBI )KECTKO ApYyT ¢ aApyroMm. [Ipu Hae3ne Ha NpensTCTBUE, OJHO U3 KOJIEC MOXKET
MEHSTh CBOE IMOJIOKEHUE, HE U3MEHSIS [TPU ITOM IOJIOKEHUSI BTOPOrO KoJieca.

Tunsl nepeaHeii MoaBeCKH AaBTOMOOMIISI

IlonBecka Maxk®epcoHa, Ha3BaHas I10 UMMEHM HWHXeHepa Opna Makdepcona,
paszpadotaBiiero e€ B 1960 roay, npeacrabisieT co00i MOABECKY KOJeca, COCTOSIIYIO
U3 OJHOTO  pblyara, craOuiau3aropa  MOMNEPEeYHOM  yCTOWYMBOCTU U OJoKa
U3 MPY>KUHHOTO 3JIEMEHTa W aMOPTHU3aTOpa TEJIECKOMUYECKOro THUIIAa, Ha3bIBAEMOTO
KAuarouIeics CBEUOM, B CBA3U C TEM, YTO OH 3aKPEIUIEH B BEPXHEH YACTH K Ky30BY
IIpU NOMOILK yIPYroro HIapHUpPAa U MOKET KadaThCs MPHU JBUKEHUU KOJECa BBEPX-
BHM3.KMHEMaTHueckn cxemMa MEHee COBEPILIEHHA, YEM II0/IBECKA HA JIBYX IONEPEYHBIX
WIN TPOAOJbHBIX pblyarax. Ilpu OosblioM Xoae MOJABECKH pa3Bayl (yroi HakJIOHA
KoJIeCa K BEPTUKAJIbHOM IUJIOCKOCTH) MEHSETCs, M TeM OoJblie, 4yeM OOJIbIIe XOA
NOJIBECKU, TaK KaK KOHELl pblyara JIBUTaeTCs BBEPX-BHU3 [0 OKPYKHOCTH M, Kak
CIEeICTBHE, MEHseTcsd  IuMpuHa  Koysien. Ho BCBS3M € TEXHOJIOTMYHOCTBHIO
U JICIIEBU3HON JaHHBIM TUI MOABECKU MOJYYMJI OYEHb OOJBUIOE PAaCIpPOCTPAHEHUE
B COBPEMEHHOM aBTOMOOUJIeCTpoeHnu. Briepsble noasecka tuna « Mak®depcon» Oblia
npuMeneHa B 1965 rony Ha aBromobOmine «Ilexo-204», uepe3 ron - Ha Dopre,
a B 1969 rony Ha «@uat-128».

Hacrosimee mmpokoe ucnoib3oBaHue Haudajgoch B Hadasne 70-x ropos. Iloutu Bce
COBpPEMEHHbBIE TIEPEIHETPUBOHBIE ABTOMOOMIIN OCHAIIIEHBI TaKOW MojBecKoil. Beumy
HEKOTOpPhIX  CcBOMX mpeumyniectB «Mak®epcon» 3aBoeBain cebe  MECTO
U B aBTOMOOMJISIX € 3aJIHUM IPUBOAOM. Maiible 3aTpaThl Ha U3rOTOBJICHHUE, HEOOIBILIOE
1o 00bEMY 3aHUMAEMOE€ IPOCTPAHCTBO (COOTBETCTBEHHO OOJBIIOE MOJKANOTHOE
IPOCTPAHCTBO U, KaK CJEJCTBUE, BO3MOXKHOCTb Pa3MECTUTh OOJBIION JBUTATENb),
3HAYNUTEIBHOE PACCTOSHHME IO BBICOTE MEXKJIY OMNOPHBIMHM Yy3JaMH, ONPEIEISIONIee
BO3HMKHOBEHUE MEHBIIMX I10 BEJIMYUHE CHJI B MECTaX MPHUCOEAUHEHUS K Ky30BY,
BO3MOXHOCTb OCYUIECTBJIEHHUS OOJBUIMX XOJOB, SIBIISIOTCS, MOXaJIyH, OCHOBHBIMU
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IPEUMYIIECTBAMU U MMPUUYUHOM TOTO, YTO OOJNBIIMHCTBO MOSBIISIOIIUXCS B ITOCIIETHUE
rofibl KpyIHOCEPUIHBIX aBTOMOOMJIEH MMEIOT Ha MEPEeJHEM MOCTY IMOJIBECKY TaKOIro
tuna. K e€ HemocratkaM MOXXHO OTHECTH: HECKOJBKO XYJIIME KHHEMATHYECKHE
mapaMeTpsl 4eM Y MOJBECKM Ha JABOMHBIX IIONEPEYHbIX pblyarax, OOJbIIMe
TPYAHOCTH, CBSA3aHHBIE ¢ 00ECIIEUEHNEM HM30JISIIUU OT TOPOKHBIX IIyMOB M BUOpaIuii
(st 60ppOBI € OSTUM TMOSBWINCH TOJPAMHUKM Ha PE3HMHOBBIX MOJYIIKAX),
HEOJIaronpUATHO JUIMHHBIE PYJIEBBIE TATH MPU BEPXHEM PACIIOIOKEHUU PECUHOIO
pYyJIEBOrO MEXaHM3Ma, MEeHbluas KoMreHcauus auddepeHTa (IpoAOJbHOTO KpeHa)
IpU TOPMOKEHUU.

IToxBecka Ha JBOMHBIX MOMEPEYHBIX pblyarax. B 3TON KOHCTPYKIMU €CTh JBA
NOTEPEYHBbIX pblyara, MMEIOIIMX IOBOPOTHBIE OMOpPHI (caillieHT-OJ0KM) Ha pame,
Oanke win Ky3oBe. HapyxHble KOHIIBI pbIYaroB, B Cllydae NEpeIHEHl IOJABECKH,
COEUHSIOTCS C MOMOIIBIO HIAPOBBIX OMOP C MOBOPOTHBIM KylakoM. Yem Oosblie
MOKET OBITh PACCTOSTHUE MEXy TMOMEPEUYHbIMH phluaraMd, TEM MEHBIIE CHIIbI,
JNEUCTBYIOIIME B pblYarax M UX ONopax, T. €. TEM MEHbIIIE OJATINBOCTb BCEX AETANEH
Y TOYHEE KMHEMAaTHKa NojBecku. Hamo oTMeTwuTh, Takke, 2JIaCTUYHOE BOCIPUSITHE
KECTKOTO KAU€HHUs PaJAUAJIbHBIX IIMH BEPXHUMH pbluaraMu (4TO BO3MOXKHO TOJIBKO
Opyu 3TOM KOHCTPYKIMM HE3aBUCUMOWM MOJABECKH). XOTA MPOJOJIbHBIE CHUJIBI,
BBI3BIBAEMBIE CONPOTUBJIEHUEM KAaYEHHIO, HA BEPXHEM pPbIUAre JUIIb HE3HAYUTEIBHO
MEHBIIIEC, OJHAKO HWKHHUHN pblYar U €ro OIOpPBI BBINOJIHAKTCA C pacd€ToM Ha SIBHO
Oonbuine Harpy3ku. llocnenHue BO3HMKAIOT MOJ JEHCTBHEM OOKOBBIX CHJI WIH MPHU
TOPMOKEHHUU. [ TTaBHOE NMPEUMYIIECTBO MOJABECKU HA JABOMHBIX MOIEPEYHBIX phlUarax
- ¢ KUHEMaTH4YeCKHE CBOMCTBA: B3aUMHBIM IIOJIO)KEHMEM pPbIYArOB MOXHO
ONpeAENuTh BBICOTY, KaK IIEHTpa KpeHa, Tak U LeHTpa auddepeHta (IpoaoabHOro
kpeHa). Kpome toro, 3a cyér pa3HON IJIMHBI BEPXHETO W HMXKHETO PhIYAaroB MOXKHO
BIMATH HAa YTIJIOBBIE MEpPEeMEIIEeHUs KOJEC MpU Xoaax oTO0O0sl M CxaTus, T. €. Ha
U3MEHEHHE pa3Baja M, HE3aBUCHMO OT 3TOro, Ha u3MeHeHue kojeu. [lpu Ooiee
KOPOTKHX BEPXHHUX pblYarax, OTHOCUTEIBHO HWXKHHUX, KOJECA IPU XOJE CKATUS
HAKJIOHSIOTCS B CTOPOHY OTPHUIATENBHOrO pa3Balia, a MpU XoJe O0TO0S - B CTOPOHY
MOJIOKUATENIBHOT0. 3a CYET 3TOT0 MOYKHO NMPOTHMBOJECHCTBOBATh M3MEHEHUIO pa3Baja,
00yCJIOBIGHHOMY KpEHOM Ky30Ba. Takke, W3MEHHMB YroJl IUJIOCKOCTH KadaHUs
BEPXHEr0 pblYara OTHOCHUTEIbHO HW)KHETO, MOXKHO JIOOUTbCS aAHTHUKHUBKOBOI'O

apdexkra.

MHOI‘OpLI‘la)KHLIe NHOABECKHU.

MHoropsI4akHbl€ MOJABECKH HECKOJBKO HATTOMUHAIOT MPEABIAYIIUI TUIT U UMEIOT BCE
€ro MOJIOKUTENbHbIE KadyecTBa. DTH MOABECKH OoJiee CIOXHBI U 0OJE JTOpPOTH IO
CPaBHEHUIO C paHee PACCMOTPEHHBIMH, HO 00ECIIEUHBAIOT OOJIBIIYIO IJIABHOCTH XOAa
U JIYUIIYIO YIPaBISIEMOCTh aBTOMOOWMIIS. BoJbilioe KOJIWYECTB AIIEMEHTOB - CalJIeHT-
OJIOKOB ¥ IIAPOBBIX IIAPHHUPOB XOPOIIO TaciAT yJapbl IpPH PE3KOM Hae3le Ha
npensaTcTBusi. Bce 3ieMEHThl KpemsTcs Ha MOJAPAMHHUKE 4Yepe3 MOIIHBbIE CalIeHT-
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OJIOKH, YTO TO3BOJISIET YBEJIUYUThH IIYMOHU3OJISIMI0 aBTOMOOWIIA OT Koyiec. Tak Kak
NoJABECKa 3TOr0 THUIIA CTajla CIUMIIKOM TPOMO3JKOW, pbhluard CcTailud JenaTh U3
QTIOMUHHUEBBIX CIUIABOB, YTO OOECHEYMBACT OJIHO M3 BaXXHEUIIUX TpeOOBaHUM -
Jerkoctb. Ho mpu 3TOM TyT ke nmocrpanaia J0JroBeYHOCTh AeTaliei. Takue moasecku
ceiiuac HCHIOJIB3YIOTCS Ha Takux aBTomMoOmmsax, kak Audi, VW, Mercedes,
HondaAccord m Th, TO ecth Ha aBTOMOOWIsSX OwusHec kiacca. [Ipumenenue
MHOTOpPBIYa)KHOW HE3aBUCHUMOMW MOJIBECKU, KOTOpas IIaBHBIM 00pa3oM HCIOIb3YETCs
Ha aBTOMOOWJISIX NPEICTaBUTENbCKOTO Kilacca, MNPUJAET MOJBECKE CTA0MIbHBIN
KOHTAKT KOJIEC ¢ JTIOOBIM MOKPHITUEM Ha JIOPOTE U YETKUU KOHTPOJIb aBTOMOOWUJIS MPHU
W3MEHEHUSIX HaIpaBlieHUs] JBKEHHS. ['a30Bble NBYXXOJOBBIE aMOPTH3ATOPHI, TATH
MONEPEYHON YCTOMUMBOCTH, TPUMEHEHHUE JABYX MPYKUH Pa3HOM KECTKOCTH B OJHOM
CTOMKE - BCE 3TO CO3JaeT YpOBeHb KOM(pOpTa B aBTOMOOUIIE.

[TosToMy ISl W3TOTOBJEHHSI 3JIEMEHTOB MHOTOPBIYAXKHBIX ITOABECOK BCE 4Yallle
UCIIOJIb3YIOT HENICIIEBbIE aJIOMUHUEBBIE CIUIABbl, a4 WHOTAA JaXX€ KOMIIO3UTHBIE
mMarepuanbl. [JaBHBIMI HEAOCTATOK COBPEMEHHOM CXEMBblI - CIIOXHOCTH W,
COOTBETCTBEHHO, IieHa. J[0 HEeJaBHErO0 BPEMEHHU €€ NMPUMEHSUIM TOJIbKO Ha JOPOTUX
aBTOMOOWIIsIX. Termepp K€ OHA «YyAEPKUBACT» 3aJHUE Kojieca Jaxe HEKOTOPBIX
MallliH ToJb(]-K1acca. B morckax M3BeUHOr0 KOMIPOMUCCA MEXIAY YIPaBISIEMOCTbIO
¥ KOM(pOPTOM MOJTOMAHO HEMaJO Konuid. M eciiu moCMOTPETh Ha 3BOJIIOIUIO MOJIBECOK
XO0Ts OBl 32 MOCIEAHUE Napy AECCATKOB JIET, OUYEBUIHO, YTO PA3BUTHE JIAXKE HE UJET, a
ckaueT. Ho y aToii Menanu ectb U oOpaTHas CTOpoHa. YIpaBiasieMOCTb U KOM(OPT,
HEBEJOMBIN TMpeaKaM, OIJIAYUBAEM CIO0KHOCTHIO M CTOMMOCTBbIO KOHCTPYKIIMHA. A
HACTOJIBKO JIM COBPEMEHHBIE IMOJIBECKU CO CIIOKHON apXUTEKTypOH U MYAPCHBIMU
AJIEKTPOHHBIMU  J1I00aBKaMH JIy4llle, HACKOJbKO JIOpoXke Oojiee TMPOCTHIX H
pacnpoctpaHeHHBIX (TIoka!) cxem? HaBepHoe, U UHXKEHEpaM, U MapKeTOJIOraM CTOUT
yanie 3a/1aBaThCs 3TUM BOIPOCOM.

TOpCl/IOHHaH nmoaBecCKa.

Ha MHOrmx coBpeMEHHBIX BHENOPOKHUKAX MCHOJB3YETCS IMOABECKA HTOTO THIIA.
OnATh K€ 3TO MO CYTH MOJBECKA HA JIBYX MOMEPEYHBIX phlYarax, HO BMECTO MPYKUHbI
B HEH MCIOJIB3YETCS TOPCUOH - YIIPYTUN METAIUTMYECKUN CTEP>KEeHb, paboTaromuii Ha
ckpyuuBanve. OH UIpaeT TyX € POJb, YTO U PECCOPBI, MPYKUHBI WA PE3UHOBBIC
omoku. Ho B oTiamume or HUX OH paboTaeT TONBKO Ha CKpyduBaHHE ((PppaHITy3CcKOe
CIIOBO torsion - O3HAaYaeT CKpyuyuWBaHHWE ). Takyl0 TOJIBECKYy CTaJM Ha3bIBATh
CTep)KHEBasi mojaBecka (oHa ke - TopcuoHHas!). Mmxenep ®epaunann Ilopmie-
crapmuii B koHue 20-x-Havane 30-x rogoB o(OpMHII HECKOJbKO IAaTEHTOB Ha
cTepkHeBY10 noaBecky. OH nmpumenui ee B 1934 roay Ha ronouynsix Auto-Union , a B
1940-m yxe crosina Ha cepuilHbIX MamuHax Volkswagen , Kak apMeiCKux, Tak H
rpaxaanckux. B 1935 rony crep:kHeBas moJBeCKa KOJIEC B €€ ONTUMAIbHOM BapUaHTE
Hanuia maccoBoe npumeHenue Ha CitroenTractionAvant . [lopiie yBuzaen B TopcroHe
€ro TJIABHOE JIOCTOMHCTBO - KOMITAKTHOCTh, M OTCIOJIA - MAJTyl0 MacCy. DTH KayecTBa
OCOOEHHO IIEHHBI HJii MAIllMH C OY€Hb IUIOTHOM KOMIIOHOBKOM U KECTKUMU
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OTPaHUYCHHUSIMHU 10 BECy - TOHOYHBbIE aBTOMOOWIIM, BHEIOPOXKHUKH, apMeicKue
kosnecHbie MamuHbl. [Ipumepst Tomy Ferrari F2001 |, ToyotalLandcruiser, pakeToBo3
MA3 547. Annpe Jledesp, cozmarens Citroen TA , ycMOTpen B TOPCHOHE APYroe
TOCTOMHCTBO. Ero crepkeHb [OBOJBHO JUIMHHBINA, 4YeM JJIMHHEE, TEeM MArdye
noAaBecka , a mnoroMy. OIMH KOHEll TOPCHUOHA, WAYLIErOo BJOJIb MAIWHBI,
MPUCOEANHSETCS K pblUary MOABECKH, a IPYTroM 3aKperuiieTcsl B OJHOM U3 MONEpEeUrnH
paMbl UK Hecylero Ky3oBa. Takum oOpa3om, BCe€ Harpy3ku OT JOPOKHBIX TOTYKOB
MEPEHOCATCS B CAMOE CHJIBHOE MECTO aBTOMOOWIISI, 1 OHU PACHPEACIISIOTCS MO paMe
WU Ky30BY HaWlBBITOJHEUIIMM oOpa3oMm. [[Jis mepBoil MacCoBOM MOJAEIH C HECYIIUM
KY30BOM 3TO ObLIO HEMAJOBAXXHO. B CBsI3M ¢ MIMPOKUM pacrpoCTpaHEHUEM TOABECKH
nepeaHux kosjec Tuna Mak®depcoH Bce MeHbIe GUPM CTald  MPUMEHSTh
TOpCUOHHYK. OOHOM W3 NOpPUYMH OTKa3a OT TOPCHUOHOB SIBWJIACh JEIMKATHAs
TE€XHOJIOTUSI U3rOTOBIEHUs. OIHAKO I MOJHONPUBOAHBIX BHEIOPOKHUKOB C PaMoOil
¥ MUKpPOaBTOOYCOB TOPCHOHHAsl TOJIBECKa OKaszaiach uiaeanbHol. Ha ToyotaPrado,
IsuzuTrooper, FordExpedition, ChevroletBlazer u npyrux npumeHstorcs IIMHHBIC
MPOJIOJIbHBIE TOPCHOHBI, TPUCOEANHEHHBIE K OCH HIDKHEro, a Ha VW T4 Bepxnero
pbluara rnepeHei noJIBECKU U 3aBsI3aHHbIC IPYTUM KOHIIOM Ha MOIMEPEYUHY PAMBI.

I'maponHeBMaTHyeckas nmoaBecka. [lepBoil moaBecKy ¢ M3MEHSEMBIM JOPOXKHBIM
MIPOCBETOM JIJIsl JIETKOBOTO aBTOMOOWJs co3aana dpaniysckas ¢upma Citroen

YrpyruMm 3ieMeHTOM B aMopTU3aTopax CHYXKHJ CXaThlii a30T, a CHUJIOBBIM
(oOpazyronM M TMepearoluM JIaBlieHHe B CUCTEeME) >KUIAKOCTh. [loaTomy Takas
IIOJIBECKA IIOJIy4WJIa Ha3BaHUE TI'MAPONHEBMATUYECKOM. ['MIpoHacoc Har"eraer
KHUJKOCTh U3 pe3epByapa B 3aKpEIUICHHBIE PSAAOM ¢ amopTu3aTopoM cheprl. BuyTpu
KOKI0M chepbl KUAKOCTH U Ta3 pasneiaeHbl MeMOpanou. Takum oOpa3zom B
aMOpTH3aTopax MOAJEPKUBAETCS HEOOXOAMMOE JaBJeHHE, a KPEHbl MAaIlUuHBI
NOCTOSTHHO KOMITEHCUPYIOTCA. Bo0aBOK BCTPOECHHBII B THAPOCUCTEMY KpaH
NO3BOJISIET PEryJIMPOBATh KOJUYECTBO LHUPKYJIUPYIOMIEH B KOHTYpax MXUIAKOCTH, a
3HAYNT, YBEIUYMBATh WM YMEHbBIIATh JOPOXKHBIM npocBeT. B 1954 rony sra cxema
ObUla BHEpBbIE NMpUMEHEHAa Ha Mojenu Bbicuiero kiacca Citroen 15-6 . A yxke B
okTsa0pe 1955 roma noBuHka ¢upmbl Citroen DS - BeBana Ha 42 [lapuwxckom
aBrocasione Hacroamui ¢ypop. Ilo TemM BpemeHam s3to Obuia uygo-MamuHa. Ee
rHIpONHEBMATHYECKas MojiBecka olOecreynBaia MOCTOSIHCTBO JIOPOXKHOTO IMPOCBETa
HE3aBUCUMO OT KOJIMYECTBA MACCAKUPOB U Oaraka U MOTpsiCarolle TUIaBHBIM X0, JTa
MallMHa MOIJIa HaKpEeHSTbCS BIIEpPE M Ha3aj, a TaKKe BBIBEIIMBATH JIFOOOE KOJIECO
6e3 momkpara! U nakonern Bogutens Citroen DS Mor 1mo coOCTBEHHOMY YCMOTPEHUIO
CTYIEHYATO U3MEHSATH JOPOKHBIN MPOCBET. DTO HE TOJBKO MOBBIIIAIO YCTOMYHUBOCTh
U aKTHBHYIO O€30MacHOCTh aBTOMOOWJS Ha IIOcce (MOHMIKAJICS LIEHTP TSAXKECTH,
yMEHBIIAJICS MOTOK BO3JyXa MOJ JHMILEM, CO3JAIOIIMNA MOABEMHYIO CHIIYy), HO U
oOneryano e3gy 1o O€340pOXKbIO, UTO BAXHO [UISI M300MIYIOLIEH MPOCETKaMH
@panuuu. BriocnenctBum Takas cxema MOJBECKHM NPUMEHsUIach Ha OOJIBLIMHCTBE
apromoOuneit wmapku Citroen U Bce BpeMs coBeplIeHCTBOBajack. Hoseiimas
paspadotka ¢upmbl oasecka Hydroactive 111 - momyuunsna snexkTpoHHOE yNpaBieHUE
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IpU MOMOIIU JAaTYUKOB, KOMIIBIOTEpA U HCIOJHUTENIBHBIX YCTPOHCTB. B pesynbrare
kaupenc mozenu Citroen C5 He TONBKO MNOAAECPKHUBACTCS, HO M aBTOMATUYECKHU
peryiupyercs B 3aBUCHUMOCTH OT CKOPOCTH JBM)KECHHS, KauecTBa JOPOKHOTO
HOKPBITHS U CTHIIA €371l J{nana3oH u3MeHeHH JOPOKHOro mpocBeTa gocturaer 20-
30 cm. Citroen caenan ruJpONHEBMAaTHUECKYIO MOBECKY CBOMM KOHBKOM , IPUMEHUB
ee pasble apyrux. OmHako aHamormyHyro mnonsecky Hydrolastic B cBoe Bpems
yCTaHaBNWBajia  HAa  CBOM  MAaJOJNUTPaXHbIE  aBTOMOOWIM  aHTJIMKACKAs
BritishLeylandMotorCorp. , a ¢upma Lotus pa3pabotayia ruapOmHEBMATHKY IS
pa3BeJbIBaTEILHOIO TaHKa Scorpion . Y Hac OoeByto MamwuHy naecanta (bBMJI) c
TUJIPONTHEBMATUYECKON HE3aBUCUMOM MOJABECKON BCEX KAaTKOB BhIITycKal ¢ 1968 roxa
Bonrorpanackuii TpakTopHbli 3aBoA. MammHa JoikHA OblIa JIOKUTHCS Ha OprOXo,
4TOOBI JIy4llle IPSTaThCs HAa MECTHOCTH U MPOILE 3arpykKarbcs B camodieT. M3yuenuem
BO3MOXKHOCTEM MPUMEHEHHUsS 4YHCTO ITHEBMATHUUECKONM TIOJBECKH B JIETKOBBIX
aBTOMOOMIISIX 3aHMManuch MHorue Qupmbl. Hampumep, B 60-¢ romer Daimler-
Benz( MercedesBenz 600 u Lincoln o6opynoBanu €0 cepuifHble MOJIETU. A MEepPBbIM
BHEJOPOKHUKOM, OCHAILIEHHBIM IIOJIBECKOM KOJIEC Ha BO3AYIUIHBIX MEIIKax ,
3aMEHUBLIMX NpyXxuHBbI, cTasl B 1992 rony RangeRover LSE . bonbiine u3bickanus B
3Toi obmactu mpoBenu B 70-e¢ roapl Volkswagen m Audi cOBMECTHO ¢ KOMIaHHUEH
FichtelundSachs .

3aaHAA MOABECKA AaBTOMOOMJIA
IHoaBecka "Jle Juon'.

3aanss noaBecka ae JluoH uzo0OpeTeHHas 0oJiee CTa JIeT Ha3ajl, UCIOJIb3YETCs A0 CUX
nop. OAuMH W3 HEJOCTAaTKOB 3aBUCHMMOW TOJIBECKM BEAYIIMX KOJeC OoJibIast
HEIMOAPECCOPHAsT Macca, OTPULATEIbHO BIMAIONIAS HA TaKUE IIOKa3aTel, Kak
KOoM(}OpT aBTOMOOMIISI, €r0 YCTOMYMBOCTH M YIIPABIsAEMOCTh. B Tex ciydasix, korja mo
(UMHAHCOBBIM WM KOMIIOHOBOYHBIM COOOP@)KEHUSM WHKEHEPHl OTKA3bIBAIOTCS OT
HE3aBUCUMOM IOJIBECKH, BBIpyUaeT crapas cucreMa ae J(noH . B Hel kaprep riiaBHOU
nepeayr 3aKkperuiieTcsl Ha IONEepeYMHE pamMbl WM Ha Ky30B€, a IMPUBOJ KOJEC
OCYILIECTBIISIETCA TMOJYOCAMM Ha mmapHupax. Ilpu 3ToM Kojeca COEAMHSIIOTCS
n3oruyToil Oankoil. IlomBecka ocraercsi 3aBUCUMOM, OJHAKO 33 CUYET KPEIUICHUS
MAaCCHUBHOM TJIaBHOM Iepeauyd OTACIBHO OT MOCTa HEMOJAPECCOpHas Macca
CYIIECTBEHHO yMeHbIaercs. CHnucok aBTOMOOWIEH, WCHOJB3YIOMUX —3aJHUI
BEeyIIUH MOCT THNa J¢ JIMOH , MOCTaTOYHO OOIIMPEH, U B HEM HE TOJIBKO TaKHe
M3BeCTHBIE Mojiean, Kak Volvo 345 1975 roga u AlfaRomeo 75 1985-ro, HO 1 Moaean
2000 rona: AstonMartin V8 Vantage, Honda HR-V 4x4 u psa npyrux. CBoe Ha3BaHue
nojBecKa moyryuusia mo uMenu rpada Anpoepa ne Jluona mapkusa e Bans. B 1883
rony nosisriiock npeanpustre DeDion. Bouton. Trepardoux . I'pad urpan B HeM poJib
¢unancucra, byton TexHomora u cOopmmka, a Tpemapay mpeAcCTaBIsUI
KOHCTPYKTOpPCKOe Oropo B eaumHcTBeHHOM Jjuie. 20 wmapra 1893 roma Obun
3amateHToBaH 3aaHui MocT Ae JluoH . O HemoapeccopHBIX Maccax HH rpad, HH
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byton, Hu Tpenapy ¥ MOHITUA HE UMEJIM K CO3JaHUIO TOTO0 y3ja UX MOATOJIKHYJIA
MHTYulMsA. Jleno B TOM, YTO B TNEPBBIX KOHCTPYKUMSAX TPHUUIHUKIOB U
kBaapuimkioBDeDion-Buton aBurarens 3akperuisiics Ha 3amHeld ocw. M e3mga 1o
OyJbDKHBIM MOCTOBBIM HACTOJIBKO pacTpscia MOTOp, 4YTO JIeTald OT HEero
OTBAJMBAIINCh OyKBAJIBbHO Ha XOJy. Y3el peIMId OrpaguTh OT TPSACKH TaK H
MOSIBUJICS MOCT, WUIM, KaK CEroJHs TOBOPST, MojBecka tumna ae Juon . Ctpemsach
M30aBUTh 3aBUCHUMBIM 3aJHUH MOCT OT JHMIITHEH TSKECTH HHXKEHEPHhl ITOCTOSHHO
COBEPIIICHCTBOBAJIN KOHCTPYKIIMIO. Temepp Takas MOJABECKA MOXKET OBITh Kak
3aBUCUMOI, Tak W He3aBucumoi! Hampumep, B Mercedes R-kmacca uHxeHepbl
00BEIMHIIN JJOCTOMHCTBA Pa3HBIX CXEM - KOPIYC TJIaBHOW Tepeaadyu 3aKkpernuin Ha
MOJpaMHMKE, KOJieca, MOJBCIICHHBbIE HA TMSATH pblYarax, MNPUBOIAT Kadarolluecs
MOJIYyOCH, a POJIb YOPYTUX DJIEMEHTOB WIPAIOT IMHEBMATUYECKUE CTOUKH -
OpUTMHAaJIbHAsT KOMIUJALMsA!

3aBucumas nmoaBecCKa.

C camoro 3apokJIeHUS] aBTOMOOHMIIECTPOCHHS 10 HAIITUX JTHEH T0KUIIa 3aBUCUMAs
nojBecka. Ho oHa cTaHOBUTCSI UCTOpUEN - MOCTBHI, )KECTKO CBSI3bIBAIOIINE KOJIECa,
HBIHE UCTIOJIB3YIOT Pa3Be UTO HA KJIACCMUECKUX BHEIOPOKHUKAX, TAKUX KaK
NissanPatrol, Jeep nnu Y A3. Eiie peke Ha J1erKOoBbIX aBTOMOOUIISX, HAIPUMED, HA
Bonrax u knaccuyeckux JXKurymsx, HO 3TH MallIUHbI OBUTH pa3paboTaHbl OKOJIO
MoJIyBeKa Ha3aj. MUHYChl KOHCTPYKIIMHM OYEBUIHBI - IEPEMENICHHIE OJHOTO KOJIeca
nepenaeTcs Ipyromy, CIeJACTBUEM YETO SBJISIOTCS PE30HAHCHBIC KOJIeOaHUs KOJIEC B
MOTIEPEYHON TIOCKOCTH (3P PEKT MUMMU), 9TO BPEAUT U KOMPOPTY, U
YIPaBISIEMOCTH. BBIXOT OJTUH - HAMO «Pa3Bs3bIBATHY MPABYIO U JICBYIO CTOPOHY.

I'maponHeBMaTHUYeCKasi MOJABECKA.
3aHss TUAPOITHEBMATUYECKAs TTOABECKA aHATIOTUYHA TIepEeIHEH.
IMoaBecka " Iro0one'".

BecbMa opurnHanbHas pa3HOBHIHOCTh HE3aBUCHMBIX CXEM - MoJIBecKa «J{roO0HEeY.
Poruar noaBecku oAHOM CTOPOHOM KPENUTCS K KOJIECY, a Apyras BXOJAUT B
3aIOJIHEHHBIN MacJIOM LMWJIMHJIP, KOTOPBIH 3a HEOOBIYHYIO (hOpMY TPO3BATTU
"mopocenkoM". BHyTpu Hero pacmnosioxkeHa Mpy>K1uHa, B 4allKy KOTOPOU U yIupaeTcs
peraar. Keratu, Maciao He TOJIBKO CMa3bIBAET MOAIINUITHUKA PhIYara, HO U CIIYKHT
aMOPTU3ATOPHOM KUJKOCTHIO. Takum 00pa3oM, «IIOPOCEHOK» - OJJHOBPEMEHHO
YIPYTUH U aMOPTU3UPYIOLMHN diIeMeHT. HO 04YeHb CII0)KHYI0 B U3TOTOBICHUU U
peMonTe nojasecky "Jlrobone" npumensuu auib B 1930-xrogax npouwioro Beka Ha
HEKOTOPBIX aMepuKaHCcKux mojensax, OpelKadett, a or Hero no HacnencTsy oHa
nepenuia Ha Mocksuu 400.
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MHoropbsiya:xHasi MOABECKA.

B nagane 1980-x umxkeHnepsl ¢hupmbl MercedesBenz BMecTo mapel CIBOCHHBIX CTaId
MIPUMEHATH NATHh PAa3JEiIbHBIX PHIYATOB. /[Ba M3 HUX YJIEPKHUBAIOT KOJECO, a €lIe TPU
331al0T €My HEe0O0XOJuMOEe TMOJIO)KEHUE B TOPU3OHTAIBLHOM M BEPTUKAIBHOU
MJIOCKOCTAX. MHOTropbluaXKHasi cXxeMa Mo CpaBHEHHUIO ¢ 0ojiee MPOCTON Ha JBOMHBIX
MOMEPEYHBIX pblyarax - Ojaro JJjis KOMIIOHOBKM Yy3J0B M arperatoB. Kpome Toro,
urpasi pazmepaMmu 1 (GopMoI pbr4aroB, MOXKHO HAMHOI'O TOYHEE 3aJiaBaTh TpeOyeMble
XapaKTEpPUCTUKU TOJABECKU. A Oyaromaps TakK Ha3bIBa€MOM 3JIaCTOKUHEMATHKE
nojBecka oOnamaer mnoapyiauBapImMM 3ddexkToM B MOBOpoTax. Tak Jenaror,
Hanpumep, Popa-dPokyc n Mazna-3. Myapenast apxutekrypa, 00JbII0oe KOJTUIECTBO
phIYAroB W LIAPHUPOB YBEIWYUBAIOT MAcCy KOHCTPYKIMHU. 3aJHss MHOTOpbIYaKHAs
nonBecka Dopa-DPokyc odeHb KOMIAKTHA. A ee mnoapyiuBaromuid >hdexT -
CEPBhE3HBIA BKJIAJI B 0€30MMaCHOCTb...

AKTHBHAas MHOTOpbIYaKHasl MOABECKA

paspaborana ¢upmoit Continental. MecTo oHOTO M3 pHIYAroB 3aJHeH moaBecku bBMB
3aHSJT DJICKTPOJIBUTATENIb ¢ TATON (KpacHas crpenka). I[lo komaHIe KoMImbloTepa OH
HEMHOT'O JIOBOpAaYMBaeT KoJieco, (DaKTUUYSCKH Jiejlas 3aJIHIOI0 OCh YIIPaBJISICMOM.
[IpenmonararoT, 4TO HOBHMHKA (4Yepe3 Mapy-TPOWKYy JIeT ee OOCIIalT CTaBUTh Ha
CepUMHBIE aBTOMOOMIIN) OyIET COTPYAHMYATh C CUCTEMOM CTaOMIN3alMU U aKTUBHBIM
pysiem. TpyaHo npencTaBuTh, YTO €iile OyJAeT aBTOMAaTU3UPOBAHO B aBTOMOOUIIE. ..

OOBbIYHO TpHU OLEHKE MOJBECKH aBTOMOOWJS OOpallar0T BHMMAHHUE Ha Takue e€
HOTPEOUTEIBCKUE CBOMCTBA KaK KOMQOPTHOCTb, YIPABISIEMOCTb U YCTOWYUBOCTH
(IU1s1 KOTO-TO BaykKHEe MepBOE, AJIsi KOro-TO BTOPOE). BoNbIIMHCTBY Jtofieil abCcoI0THO
BCE paBHO, KaKOIr'0 THUIA MOJBECKA CTOUT HAa X aBTOMOOMUJISIX, CKOJIBKO TaM pPhIUaros,
U TeM Oojee BCE paBHO MO KAakOM OCH IMPOXOIUT LIEHTP KpeHa KysoBa. M sto -
OpaBWIBHO. OTO yJel WHXEHEpOB - BBHIOOp THMA TMOABECKH, MOAOOp ee
FEOMETPUYECKUX IIapaMETPOB M TEXHUYECKHX XAPAKTEPUCTUK OTHAECIBHBIX €€
anemeHToB. Ilpum pa3paboTke, aBTOMOOWIb MPOXOJUT OrPOMHOE KOJMYECTBO
pacu€roB, UCHBITAaHUM U TecToB. [lodTOMy, B mpuHIMINE, MOABECKAa CTaHIAPTHOU
MalIuHbl UMEET MpHEMJIEMbIE MOTPEOUTEIBCKUE XAPAKTEPUCTUKHU U YJIOBIETBOPSIET
TpeOboBaHMUsIM  OosibIIMHCTBA moOTpeOuTeneil. He cekper, uyTto KoMdopT
YIPABJISIEMOCTh SIBIIIFOTCSI CBOWCTBAMM, 3a4acTyl0 MPSIMO IPOTHUBOIIOJIOKHBIMM,
3aBUCST OT JKECTKOCTH IOJABECKHU (IIOCTOSIHHAs MpolOiieMa CHAaIllUMU 8-MU U 9-Mu -
XOpOLIO JepKaT AOPOry MOJBECKHU - )KECTKHE KaK TaOypeTkH). YBs3aTh 3TU KauecTBa
yAA€TCsl TOJBKO B CJOKHBIX, ABTOMATHYECKH PETYJIMPYEMBIX MOJBECKAX JOPOTUX
aBTOMOOMJIeH. MHOTHe BOJIWTENH, IPEATOYUTAIONINE AKTHBHBIA CTHIIb BOXKJICHHS
NOHHMMAIOT, YTO TMOJIBECKA CTAaHAAPTHOIO aBTOMOOWIISA, CPEAHETO KJlacca, HE MOXKET
peann3oBath Bcex ux amOunwmii. I Tyt Haumnaercs "Oopwba" 3a ympamisemocTs. B
MEpy CBOMX CpPEACTB M CHJI KaXIplM HIET CBOMM NyTéM. B mepByro ouepenn
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OONBIIMHCTBO HA4YMHAET C aMOPTU3aTOpPOB, Ioylaras CTaHAAPTHBIE U3JENUs
BUHOBHUKAaMHU BCEX CBOMX O€Jl, 3aMeHss UuX, Hampumep, ra3oBbIMU. KTo-TO
YCTaHABIMBAET OIOJIHUTENbHbIE WIN OoJjiee KECTKUE CTAOWMIM3ATOPhI MONEPEYHOU
YCTOWYMBOCTH, PACTSKKHU MEPEAHUX CTOEK. HEKOTOphle MEHSIOT pe3UHOBBIE BTYJIKH U
cailieHT-0JI0KM B MOJBecKe Ha Oosee KE€cTKHE (B MPOCTOHAPOIBE - CIIOPTUBHEIE).
EctrectBenHo, He 3a0bIBasi O MpyKMHAX, UX MOIOMPAIOT, MOApe3aroT U T.10. Bc€ ato
IPUHOCUT CBOM IUIOJABI. B KaXIOM KOHKPETHOM ciydae CBOM. KOHEYHO 3TO BCE
paboraer, ¢ 3TUM TPYJIHO croputh. Ho BOT codeTraHue TeX WJIM UHBIX 3JEMEHTOB
OPUBOJIUT MHOT/IA K "(aTaabHbIM" pe3ybTaTaMm.

IIpy BcéM »TOM MHOTHE€ [I0 KOHIIAa HE TMOHUMAIOT "4Tro TBOpAT'. MHOruUe
aBTOMOOMITUCTHI CTaBAT MpocTaBku Ha mnepeanue (yousas IIIPYCel) u Ha 3amHue
CTOMKH, BCIEJCTBHE 4YEro ObIBAET HEBO3MOXKHO BBICTABUTH YIJIBl YCTAHOBKH KOJIEC
(ocobenno mpomonbHBIA HakiIoH - Caster). Hampumep, HE BCe 3HAIOT, YTO MOYKHO
MOHU3UTh aBTOMOOWJIb, U MPAKTUYECKU HE MOTEPATh IHEPTOEMKOCTh MOJIBECKU, TPU
IpueMiIeMon €€ KECTKOCTU. 31€Ch HAM MOTYT IIOMOYb IPY>KUHBI C ITPOTPECCHUBHOMN
XapakTepUCTUKON (pa3HbIM MI1aromM BUTKOB). Ilpu 3TOM BaXXHO TOMHHUTH YTO
HaWBa)XHEUIITUM IMapaMeTpOM TPU BBIOOpPE TMPYKHUH SIBISECTCS COYETAHUE YTJIOBBIX
KECTKOCTEW TMEPEAHEN U 3aJHEN MOABECOK. DOJBIIMHCTBO CTaHIAPTHBIX MAIWH, C
1eJbI0 0€30MacHOCTH, HACTPOEHBI Ha HEIOCTATOYHYIO YMpaBiIsieMOCTh. MneanbHol
CUMTAETCA HEUTpaJIbHAs yIPaBISEMOCTh, HO €€ HEIOCTATOK 3aKJIFOYAETCS B TOM, YTO
MalllMHA Uy1Iasl Ha MPEJIENie CUEMHBIX CBOMCTB MOKPHIIIEK MOKET MPENOAHECTH JaXKE
ONBITHOMY BOAMUTENIO HEMPUSATHBIN CIOPIIPU3 B BUJIE HEOKUIAHHOTO CPbIBA MEPEIHUX
WM 3aadHuX Kon€c. JlpyrumMu  cioBaMHM  OTCYTCTBYET OJHO3HAYHOCTh B
yIPaBJIsIeMOCTH.

Temad4: «Oco0€HHOCTH KOHCTPYKIMI COBPEMEHHBIX IOJABECOK»
IIpakTueckoe 3ansaTue Ne 9
«BbInoiHEeHHE 3aJAHUH M0 U3YYCHUI0 KOHCTPYKIMH MHOTOPBIYAKHOM 3a1Hel

INOABECKU.»

IIe.m, 3aHATHSA: «BpinogHeHne SaﬂaHI/Iﬁ IO U3YUYCHUIO KOHCTPYKIINH
MHOFOpLIqa)KHOﬁ BaHHCﬁ ITOABCCKH.»

Obecneyenne 3aHATHS: IUIAKaThl, KapTOTpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTHYECKOE 000pyI0BaHHE.
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MHoropbI4a;xsas 1moJBecKa

HCpBI)IM CepHﬁHBIM aBTOMO6I/IJI€M, Ha KOTOPOM YCTAHOBUJIN IIOABCCKY HOBOI'O THUIIA,

ob1 Jaguar E-type 1961 rona Beimycka. Co BpeMEHEM €€ C YCIIEXOM CTau
IPUMEHSTH U Ha MepeHel OCH aBTOMOOMIIEH, KaK, HapuMep, Ha HEKOTOPbIX
monensx Audi. IlpuMeneHne MHOTOPBIYaKHOM MOABECKU IPUIAET aBTOMOOUITIO
U3YMUTEJIBHYIO TUIABHOCTD JIBUJKEHHUSI, IPEBOCXOHYIO YIIPABISEMOCTh U
CHOCOOCTBYET CHMXKEHHMIO IIyMa.

B 1aHHO¥ KOHCTPYKIIMHU KPEIUIEHUE CTYIUL] KOJIEC OCYILECTBIISIETCS PU TOMOIIN
YETBIPEX PHIYAroB, YTO MO3BOJISIET PETYIUPOBKY B MPOAOJIBHOMN U IMONEPEYHON
II0CKOCTAX. KOHCTPYKIMS MHOTOPBIYa)KHOW IIOABECKH COCTOUT U3 CIEIYIOIIUX
y3JI0B U JeTajeu:

IPOJOJIBHBIE PhIYAry;

NONEPEYHBIE phlUary;

NOJIPaMHUK;

oropa CTYIHULIbI;

aMOpTHU3aTOPBI;

IPY>KUHBI.
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OCHOBHBIM HCCYIIHUM 3JIECMCHTOM IMOABCCKHU BBICTYIIACT IIOJPAaMHUK, K HCEMY
q)HKCI/IPYIOTCﬂ IMOIICPCYHBIC PbIYalrv, COCANHCHHBIC C OHOpOﬁ CTylnunbI, 4TO B CBOIO
o4ucpCib oOecIeynBacT ee IMOIICPCYHOC ITOJIOKCHHUC. MHOZOpblllaDiCHa}l 3a0H55
noaeecm, Komopyio ycmaHaeiluearom Had CO6PEMEHHbLX 6167710]‘/!051/!]1}1)6, cocmount us
mpex Ui nAanu nonepeunsblx pvliacoe.

Kax pabomaem muocopuvruasicuas 3adusas noosecka?

CrangapTHas KOMIUIEKTAllMs BKIIIOUAeT B ce0sl BEPXHUMN, ePEIHUN HUKHUM U 3aTHUI
HYDKHHAW pbryard. [lepenady nepeaHux NonepevHbIX YCUINKM OCYLIECTBIIIET BEPXHUM
pbI¥ar, OH K€ CIIYXKUT JUIsl COEAUHEHNS KOJIECHOU OIOPHI ¢ mogpaMHUKOM. Ha 3anauit
HWKHUH pblyar NpUXoJUTCs 3HaYUTENIbHAs 4acTh BeEca Ky30Ba aBTOMOOMJIS,
NEepPENAIOIIASICS YEPE3 PYKUHY.

[IpononbHBIN peIYAr yACPKUBAET KOJIECA B HAIIPABJICHUU ITPOJOJIBHON OCH,
KPEIUIEHHE K KY30BYOCYILECTBIIIETCS IIPU ITOMOLIHU ONOpPBI. [IpOTHBONOIOKHEIN Kpan
ppIdara COeIMHAETCA ¢ OIOpoH crynuubl. Ha 3ToM siieMeHTe pacnoararorcs
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IMOAIIUITHUKH U KPCIICKH KOJICC. AMOpTI/ISaTOpI)I U IIPY>KUHBI B OOJIBLIIMHCTBE ClIy4acB
YCTaHaBJIIMBAIOTCA Pa3ACIIbHO.

MHoropslyakHasi TOJIBECKa YCTAaHaBJIMBAE€TCS Ha aBTOMOOMIM C 3aJHe- U
nepeHENPUBOIHON KOMITOHOBKOW. MMeer Oosiee CIOXKHOE YCTPOMCTBO, MOITOMY
UCIIOJIb3YyeTCsl Ha AaBTOMOOWJISIX JIOpOroro Kjiacca. BriepBble MHOTOpbIYaKHAS
nojiBecka Obuta ycranoBseHa Ha "SAryap E-Type" B navane 60-x rogos. Co BpemeHeM
OHa MOJIEPHU3UPOBANIACh M CeWYac AaKTUBHO WCIIOJNB3yeTCS Ha aBTOMOOMIISAX
«Mepcenecy», «bMB», «Aynn» u MHOTHX JpyruX. YCTpoiicTBO B ueM ocobeHHOCTH
JAHHOM  KOHCTpYKUMU? MHoOropslua)kHass TMOJBECKa MPEANoJiaraeT Halluyue
cneayronux 35emMeHToB: [logpamuunka. [lonepeyHbiX v OpoJ0IbHBIX phYaroB. Omopel
CTyIHUIBI. AMOPTHU3aTOPOB M IpykuH. Kak 310 Bce 3akpemieHo? KpemieHnrue cTynuibl
K KOJIECY OCYIIECTBIISIETCA MOCPEACTBOM YETHIPEX PHIYATOB. JTO IMO3BOJSET KOJIECY
aBTOMOOMJISI OECTIPENSTCTBEHHO JIBUTAThCS B MOMEPEYHON U MPOJAOIBLHON TIIOCKOCTH.
Hecymum s1eMeHTOM B KOHCTPYKUMH JAaHHOM MOJBECKH sBISETCA moApamHuK. K
HEMY KpENUTCS NMONEPEUYHBIM pbhlYar 4epe3 CIEHUaIbHbIE BTYJIKUA C METAITIMYECKHM
ocHoBaHueM. [[ns cHmxeHust BUOpanui, B HUX MCHOJb3yeTca pe3uHa. [lomepeunsie
pblYaru COCIMHSIOTCS C OINOpPOM CTYyHMUBlL. Tak OCYILIECTBISAECTCA NPaBUIbHOE
MOJIOKEHHE KOJIEC B IMONEPEYHOM IUIOCKOCTH. 3a4acTyld MHOTOpBbIYaKHAsS
HE3aBUCUMas 3aJIHAS MMOJBECKAa BKJIIOYAET B ceOsl TpU MOMEPEUYHBIX phluara: HrnkHwmit
3aguui. Ilepennui. Bepxuuit. Ilocnegnuii ocymecTBisier nepenady yYCWIMH U
COCJMHSIET IOAPAaMHUK C KOPIYCOM ONOpbI Kosieca. HwxkHMM TepeIHud phluar
MOJABECKU OTBEUYAET 3a CXOXKACHUE. 3aJHUN 3JIEMEHT BOCIIPUHUMAET YCUIIUS, KOTOPbIE
nepeaarTcs OT Ky30Ba IMpHU ABMKEHUHM aBTOMOOWIIsl. Bejenue koiieca B Mpo0JIbHOM
MOJIOKCHUHU OCYIIECTBISIETCA Ojaromapsi TpojoJibHOMY phruary. OH KpemuTcs K
Ky30BY MallvHbI MPU TOMOIIX ONopbl. C Apyrol CTOPOHBI JIIEMEHT COEOUHSIETCSA CO
cTtynuieil. B nerkoBom aBTOMOOWIIE MMEETCS YEThIpE MPOAOJIBHBIX phlyara — IO
OJIHOMY Ha Ka)J0€ KOJIECO.

Cama crynuyHasi omopa fBJISIET cOO0OMl OCHOBaHME IJisi Kojeca W MOMAIIUITHUKA.
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[Tocnennuii kpenutcst npu nomoinu 6onta. Keratu, ecnu He COOMIOCTH €r0 MOMEHT
3aTSKKH, MOYKHO BBIBECTHM W3 CTpOsS MNOAWMIHHUK. [Ipy Tmpou3BeneHUU PEMOHTA,
cilenyeT OCTaBUTh HeOompinol modT B crynuie. MHaue y Bac pacceimiercs
MONIIMITHUK. TakXke MHOrOphlYaXKHas IEpeAHss II0JIBECKA MMEET B CBOEHU
KOHCTPYKIIMM BUHTOBYIO MpyxuHy. OHAa ONHUpaeTcsl Ha HIKHUM 33 JHUNA MTONIEPEYHBIH
pblYar M BOCHPUHUMAET OT Hero ycuwiaus. OTAeNbHO OT NPYKUHBI Pa3MelIaeTcs
amoptu3atop. OOBIYHO OH COeauHSeTCs ¢ omnopod crynunbl. Cradbunmzatop
MHoropbryakHasi 3aJHsisl MMOJABECKa, B OTJIIMYME OT MOJIy3aBUCUMOM Oajiku, UMEET B
CBOEH KOHCTPYKLMH CTa0MIM3aTOp NomnepeyHoil ycroiunBoctu. CaMo Ha3BaHMe
FOBOPUT 3a MpeAHa3HAYEHHWE JIJieMeHTa. JlaHHas [aeTanb CHUKAET KPEHBI MpH
MIPOXO0KJICHUU MMOBOPOTOB Ha CKOPOCTU. TaK»X,e Ha 3TOT MapaMeTp BIUSIET KECTKOCTh
aMoOpTU3aTOPOB W MpykuH. Hanuuume crabmnmzaTopa 3HAYMTENBHO CHUXKAET PHUCK
3aHOCa IPU MPOXOKJIEHUH TTOBOPOTA, TaK Kak oOecreunBaeT OeCpepbIBHBIN KOHTAKT
KOJIEC C JIOPOXKHBIM TOKPBITUEM. DJEMEHT SIBIET COOOW HEKYH METAJLUTUYECKYIO
mradry. Beimmsiaur o Tak, kak Ha ¢GoTo Hmwke.CTabminzaTop MONEpEeYHON
YCTOMYMBOCTH YCTAaHABJIMBAETCA HA IIOJPAMHUKE MHOIOPBIYAXKHOW IIOJIBECKU U
KPENUTCS MPU NOMOIIM PE3UHOBBIX ONOp. braromaps TsAram mITaHra CBSI3bIBAETCS C
onopo# crynuiibl. Kakue nMeeT MHOTOphIUaKHAS TTOABECKA TUTFOCHI 1 MUHYCHI?
[IpeumyiiectBa ABTOMOOWMIIM C HMCIIOJIB30BAaHMEM JaHHOW IOABECKU SBIISIIOTCS Ha
nopsiIok kKompopTHee. B KOHCTPYKIIMKM UCTIONB3YyETCS HECKOJBKO pblyaroB. Bce oHu
KpemsiTCsl Ha TMOJIpaMHHMKax 4Yepe3 cailieHTOnoku. braromaps stomy, mpu
MPOXOXKJACHUU SIMBl TMOJIBECKA OTJIMYHO CIJIaThIBAa€T BCe HepoBHOCTH. Kcrartw,
paboTaeT phluar TOJIbKO TOTO KoJieca, KOTopoe rnornajio B sMmy. Ecnu ke 310 6anka, Bce
ycuiusi OyIyT mepenaBaTbcsl Ha COCEIHION CTynuily. B MaluHe, rie MCrnojib30BaHa
MHOTOpBIYaKHAS TOJBECKA, HE YYBCTBYETCS H3JUIIHUX IIYMOB M BUOpalMil mpu
MIPOXOXKJACHUN HEPOBHOCTEH qoporu. Takke JaHHBIM aBTOMOOWIIL Oosiee OE30IacHBIN.
OOBsICHSIETCS 3TO MCIOJIB30BAHUEM CTAOWIIM3aTOpa MOIMEpPeYHON ycTounBocTu. [lo
CBOEMY BECy pblYard HAMHOTO Jierde, 4eM Oaika. OJTO CHWXKACT CHApPSIKEHHYIO
MOJIPECCOPHYI0 Maccy aBToMoOwisa. Takum 00pa3om, MHOTOpBIYa)KHAS TMOABECKA —
a10: KoMmdopt. OTCcyTCTBHE CHIBHBIX YyJapoOB Ha Ky30B. YBEIHMYCHHOE CIICTUICHHUE
KoJIeC ¢ Joporol. Bo03MOXHOCTP NONEPEYHOW U MPOJOJIBHOW PETYJIUPOBKH.
Henocrarku Ecium noaHumaeTcs BOMpoOC O TOM, 4YTO Jiydllne - Oanka Wiu
MHOTOPBIYQXHAsA TOABECKA, - CTOUT PACCMOTPETh MHHYCHI Tmocienneil. CaMblid
OOJBIION HEIOCTATOK — OTO CIO0XHOCTh KOHCTpyKIuu. OTcCrofa JOpOroBU3HA
00CITyKUBaHUS U HEJIEIIeBast IIeHa CaMOr0 aBTOMOOMIISL.

CToMMOCTh MHOTOPBIYQKHOW TMOABECKM B 2-3 pas3a Bbllle, 4YeM OOBIYHOU
noJty3aBucumoit Oanku. Crenyromiee — pecype. Tak Kak B KOHCTPYKIIMH HUCTIOTIb3YeTCs
MHOTO IIIAPHUPOB, PHIYArOB U CTAMIEHTOJIOKOB, BCE OHU PAHO WJIU MO3JHO BBIXOJIAT U3
ctposi. Cpok Ciy»OblI JieTajield MHOTOpPBIYa)KHOW MmojBecku coctaBisger 100 Thicsd
kuiiomMeTpoB. UTo kacaercs Oanku, oHa mpakTuuecku BeuyHas. KoHCTpykius Ha
MOPSAZIOK HAJCKHEE U HE TPeOyeT MOPOroCTOSIIETO OO0CTyKuBaHus. MakCHMyM 4TO
TpeOyeTCsl 3aMEHUTh — 3TO aMOPTU3AaTOPhl. OHU «XOIAT» IO HALIUM JIOPOTraM OKOJIO
80 ThICAY KHUIOMETPOB. MHOTrOpBIYaKHOM IIOJABECKE NPHU €3/1€ IO HEPOBHOCTSAM
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TpeOyeTcsi Oonbliiee BHUMaHue. Eciu MammHa Havana u3/aBaTh CTYKHU B INEpeaHei
WIM 3aJHEil 4acTh, CTOUT OCMOTPETh COCTOSIHHUE PBhIYAroB M craiyieHTOnokoB. [lpu
HAIMYUU JIOPTOB M CBOOOJHOTO XOJa WX ClieAyeT 3aMeHUTh. CTOMMOCTH HOBBIX
pberuaroB Ha «Mepcenec» B 124-m ky30Be coctaBisier 120 moiapoB Ha OJJHO KOJIECO.
HecMoTpst Ha GoJbIIoil BO3pacT M HHU3KYIO CTOMMOCTH aBTOMOOWIISI, 3aIT4acTHl ISt
HETO HE cTanu jAemeniie. To ke caMO€ KacaeTcs W JAPYrMX MAaIlWH, Ha KOTOPBIX
UCIIONB3YeTCSl JIaHHBIM TUM MOJABECKU. I[lpum 3ameHe calaeHTONOKOB HYXEH
NOABEMHUK WM CMOTpoBast sma. OOBIYHO TakWe MaIlUHbl PEMOHTHPYIOTCS B
CEPBUCHBIX IIEHTPax. A 3TO JOMOIHUTEIbHBIE PACX0/Ibl. MKHO JIU BBISIBUTH MPOOIEMY
camoMy? Eciu mpu JBM)XKEHUHM aBTOMOOWISI Bbl 3aMETWJIM XapaKTEepPHBIE CTYKH,
BO3MOJKHO, TpeOyeTCs peMOHT MOABECKU. UTOOBI BBISICHUTh TOUHYIO IPUUHMHY, HY>KHA
CMOTpOBasi siMa WIM 3CTakaaa. Eciu 3To TmepenHsas MOABECKa, OCMAaTpUBAEM
COCTOSIHME IIapHHUpA PaBHBIX YIVIOBBIX ckopocteil. Ha Hem mMmeercs nbuibHUK. Ecin
OH TPECHYJI, Hy’)KHA CpoyHas 3aMeHa. MHaue Bcs rpsi3b NONAAEeT BHYTPb U MPHUAETCS
nokynath HOBbI [IIPYC B cOope. [IpoBepbre nodT B pyseBbix Tsarax. OcmoTpure
aMopTHU3aTopbl. ECcy Ha HUX UMEIOTCS MTOTEKU, CKOPEE BCETO, 3BYK MIET UMEHHO OT
HUX. DTO 3HAYMT, YTO KJIAMMAH BHYTPU aMoOpTHU3aTOpa MPOOUT W IITOK JIBUTACTCS
pou3BOJIbHO. CalIeHTOIOKA PHIYAroB U CTA0MIM3aTOpa MOTEPEYHON YCTOMYUBOCTH
TOKE HE JOJDKHBI UMeTh Jo@ToB. OCMOTp 3aJHEN MOJABECKU CJEAYEeT HayaTb C
aMOpTHU3aTOPOB. Jlasiee mpoBepseM PE3UHOBBIE YIUIOTHUTENU U TATH. YacTO 311E€MEHTHI
MOBPEXKIAIOTCS B pailOHE CONMPUKOCHOBEHUSI C BBIXJIOMHON TpyOo#l. Ynenure sTomMy
MecTy ocoboe BHMMaHue. Eciu raymmuTens ObeT 0 Ky30B, €CTh XapaKTepHBIE CIIE]bI
yAapoB, CTOUT 3aMEHUThH €ro MOAYIIKY. B O0JbIIMHCTBE ciiydaeM mpobiieMa rucue3aer.
OcMOTpeB COCTOSIHUE TOJBECKHU, MTOABEIUTE UTOT, KAKHE 3JIEMEHTHI BBILUIN U3 CTPOS
U TpeOyIOT 3ameHbl. [Ipr OTCYTCTBHM ONBITa PEKOMEHAYETCS OOpaTUTHCS B CEPBHC.
3akmtoueHre MTak, Mbl BBIACHWJIM OCOOCHHOCTH MHOTOPBIYaKHOW mojBeckH. Kak
BUJIUTE, OHA UMEET MHOXECTBO HENOCTAaTKOB. HO TiiaBHOE ee MpenmymiecTBO — 3TO
koMpopT. To, Kak ener 3TOT aBTOMOOWIIb, HE CPaBHUTH HU ¢ 4eM. Taxxke OoH Oojee
MaHeBpeHHbI. Ecmm crtoutr BBIOOp - Oanmka wWIM MHOTOPBIYaXKKA, - CTOWT
OTTaJKUBATHCS OT OIOKETA.

Tema 5: «Oco0eHHOCTH KOHCTPYKIUI PYJIEBOI0 YIIPABJICHU)

IIpakTueckoe 3ansaTue Ne 10
«BpINoJIHEHNE 32IaHUI 110 U3YYEHUI0 KOHCTPYKIIMHA PYJI€BOro ynpaBJjeHHs ¢
3JIEKTPOYCHJINTEJIeM, AKTUBHBIM yIIPaABJIEeHHEM 3a/iHell 0Cblo, ¢
MOAPYJIUBAKOLIECH 3aITHEH 0CHIO»

Heab 3ansaTus: «BpInoIHEHNE 3aJaHUI IO U3YUYECHUIO KOHCTPYKLIUH PYJIEBOTO
YIIPABJICHUSA C JJIEKTPOYCUIIUTEIIEM, aKTUBHBIM YIIPABICHUEM 33JIHEU OCBIO, C
MOAPYJIMBAIOIIEH 33 JTHEW OCBHIOY»
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Olecneyenne 3aHATHS: IUIAKaThl, KapTOTpaMMbl, TaOJWIBI, JEHCTBYIOIICE
TEXHOJIOTHYECKOE 000pyI0BaHHE.

['maBHBIM HPEUMYIIECTBOM JJIEKTPUYECKOTO MPHUBOAA PYJIEBOr0  yHpaBICHUS
OTHOCHUTEJILHO TUJIPOYCHIIMTEIIS SIBJISIETCSI OTCYTCTBUE THIPABIMKHU, a 3HAYUT Hacoca
TUAPOUMIMH]IPA, IIUIAHTOB. DTO MO3BOJIAET YMEHBIIUTh MAcCCy YCHIIUTEINS PYJIEBOTO
yIpaBieHUs U 00bEM 3aHUMAEMbII YIIPABICHUEM B MOJKANOTHOM MPOCTPAHCTBE.
N3BecTtHO, 4TO psif (GAKTOPOB MPUBOJIUT K YBOAY aBTOMOOWJIS OT MPSMOJUHEHHOTO
JIBW)KEHUSI, HAIpUMEP Pa3HOE JABJICHUE BO3/lyXa B IIMHAX, pa3Hass CTENEHb M3HOCA
OpoTEeKTOpa, OOKOBOWM BeTep, MOMNEepeyHbl ykiIoH Joporu. IlpumeHenue
3JIEKTPOMEXAHUYECKOTO YCUJIUTEIISI TO3BOJISIET AKTUBHO TMOJJEPKUBATh BO3BpAT
YIPAaBISIEMBIX KOJEC B CpeAHee MOJoKeHHe. JTa (DYHKIMS Ha3bIBAETCS «AKTHUBHOM
CaMOYCTaHOBKOI» KoJiec. braromaps ee IEHCTBUIO BOJUTENb JIYYIIE UYYyBCTBYET
CpelHee TOJIOKEHUE PYJIEBOTO YNpaBIEHUsA, OHAa OO0Jer4aeT TakXke BOXKICHUE
aBTOMOOMUJIS TIO MPSAMOM TP BO3ACHCTBUY HA HETO PA3TMYHBIX BHEITHUX CHUJI.

Ecnmu nmpu aBmwkeHUM MO TPSMOM Ha aBTOMOOWIb JIEWCTBYeT OOKOBOW BETEp WIIH
MIOIIEPEYHOE YCUIINE, BBI3BIBAEMOE YKIIOHOM JIOPOXKHOTO MOJOTHA, YCHJIUTEND CO31aeT
MOCTOSIHHBIN TMOJJIEPKUBAIOIIUNA MOMEHT, KOTOPBI OCBOOOXKIAET BOJIUTENS OT
HEO0OXOJMMOCTHU CO3/1aBaTh PEAKTUBHbBIC YCUIIUS HA PYJIEBOM KOJECE.

OO0miee pacnoyioKEHUE arperaToB PyJEBOr0o yIpPaBJIEHHUS C DJIEKTPOYCUIIUTEIEM Ha
npumepe aBTomo0uist OpelCorsa mokazaHo Ha PUCYHKE:

Puc. O61iee pacnoyioxkeHre arperaToB pyJieBOro yrpaBieHHUs C AIEKTPOYCUIUTEIIEM:
1 — snexkTpoycwiuTenb; 2 — KapJlaHHbI BaJl PYJEBOTO YyIpaBieHusi; 3 — peiika
PUBOJIa PYJIEBOTO YIIPABICHUS

DNEKTpOYCHUIIUTENb MOXET NPHUBOJWUTH Bajl PYJIEBOTO YIPaBICHUS Ha pPYyJIEBOU
KOJIOHKE, IIECTEPHIO IPUBOAA PEVKHU UM HETIOCPEACTBEHHO CAMY PEUKY.
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http://ustroistvo-avtomobilya.ru/rulevoe-upravlenie/gidravlicheskij-usilitel-rulevogo-upravleniya-s-e-lektronny-m-upravleniem/

Puc. Dnextpoycunurens pysieBoro ynpasieHus Ha npumepe apromoomis OpelCorsa:
1 — ayexTpoABUTATENb; 2 — YEPBAK; 3 — UEPBSIYHOE KOJeco; 4 — ckob3sias mydra; 5
— MOTEHUUOMETpP; 6 — KOXKYX; 7 — pyJeBOM Ball; 8 — pa3beM JaTUYMKA MOMEHTA Ha
PYJIEBOM Bally ; 9 — pa3beM NMUTaHUS HIEKTPOABUTATEIS

Pa3zpes anexkrpoycunurens pyjaeBoro yrpasieHHs C IIPUBOJOM PYJIEBOTO YNIPABICHUS
Ha PYJIEBOM KOJIOHKE ITOKA3aH Ha PUCYHKE:
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Puc. Paspe3 AIEKTPOYCHIIUTEIIS pyJIEBOTO yIIpaBJICHHUS:
1 — Tpexda3Hblii CHHXpPOHHBIN 3JIEKTPOJIBUTaTEeNb; 2 — IKOPh; 3 — 00MOTKa ctaTopa; 4
— JaTYMK MOJI0KEHUS AKOPS; S — YEPBAYHOE KOJIECO; 6 — PYyJIeBOM Bal; 7 — YEPBSK

DNIEKTPOYCUIIUTENb 4Yepe3 YEepBAYHYIO Iepeady CBsi3aH C BaJOM PYJIEBOTO
yIpaBieHud. B 3aBUCHMOCTM  OT  MOJSIPHOCTM  HANpSDKEHUS — MUTAHUS
ANEKTPOJIBUTATENb BpallaeTcsi B Ty WIM HHYK CTOPOHY, IIOMOTas BOJMTENIIO
OBOpauMBaTh Koijieca. KpyTAmnii MOMEHT BEIMYMHOM CHIIBI TOKA, ONPEAEIISIEMOMN
OJIOKOM YMpaBJCHUs JIECUCTBYIOIIUM COTJIACHO 3aJI0KEHHOW B HEro mporpamme H
CUTHAJIaM, TOCTYTAIOIIUM OT COOTBETCTBYIOIIMX IATYHKOB.

Ban osnexrpojaBurartens, nOpu ToJaye HA JABUTATEllb HAMPSHKEHUS TTOMOTaeT
MIOBOpPAYMBaTh BAJI MIPUBOJIA PYJIEBOTO KoJIeca YEpe3UEPBIK U UepBSIYHOE Kojeco. Jlid
MO/JICp)KaHUs TIOCTOSSHHOM OOpaTHOM CBSI3U C JOPOTON BXOJAHOW M BBIXOJHOU Baslbl
AIEKTPOYCHIIUTEIISI COEIMHEHBI IPYT C APYTrOM 4Yepe3 TOpcuoH. [IpuiioxkeHnne ycumus K
PYJIEBOMY YIPABICHHUIO KAaK CO CTOPOHBI BOJMUTENSA, TAK U CO CTOPOHBI JOPOTU
NPUBOIUT K 3aKPYUYMBAHUIO TOPCHOHA N0 3-X TpaayCcoB U HM3MEHEHUIO B3aHUMHOMN
OpHMEHTAIMU BXOJIHOTO M BBIXOJHOTO BAJIOB. DTO CIY>KUT CUTHAJIOM JJI BKIIFOUEHUS B
paboTy ANEKTPOYCHWIHNTENA. B 3aBUCHMOCTH OT yrjia TIOBOpPOTa PyJeBOTO Kojeca U
CKOPOCTH aBTOMOOWJISI AJICKTPOJBUTATENh IMOJKPYYUBACT BBIXOJHOW Baj, CHIDKas
ycunue. Paboraer »snekTpojaBurarenb W Opu  OOpaTHOM XOA€, OH TOMOTraer
BO3BpallaTh KoJieca aBTOMOOWJIA U PYJIEBOE KOJIECO B MEPBOHAYAIBHOE IMOJIOKECHUE.
TopcuoH mpu MOBOPOTax BCErJa OCTAETCS HEMHOIO CKPYUYEHHBIM, FapaHTHUPYs TEM
caMbIM Ha pyJie TO YCWJIHE, KOTOPOE HEOOXOIMMO BOAMUTENIO, YTOOBI UYBCTBOBATH
JOpOry.

OmMH W3 JaTYMKOB HAXOIWUTCS HAa TOPCHOHE, COEAMHSIONIEM IOJOBUHKHU
pa3pe3aHHOro PyJIEBOro Bajia, U CIEAUT 3a €ro 3akpyuruBaHueM. C pocToM yCWIHs Ha
pyJie CUJbHEE 3aKpy4MBAETCS TOPCHOH — OONBIIMA TOK HJET Ha 3JIEKTPOMOTOP
YCUIIUTEIIS], YTO COOTBETCTBEHHO YBEIUYMBAET ITIOMOILB BOAUTEIO.

Bropoif nmaTtymk ciaeaMTt 3a CKOPOCThIO aBTOMOOWIS. Yem oHa MeEHbIIe, TeM
s (dexTUBHEE TOMOIIF B TOBOPOTE PYJIEBOTO YIIpPaBICHUS M HA00OPOT, a mocie 75
KM/4 YCHJIWTEIh BOOOIIE BBIKIIOYAETCS UYTOOBI HE CO3/1aBaTh JOMOJHUTEIHHOTO
COIPOTHUBIIEHUS, PEIYKTOP U JIEKTPOMOTOP PA3bEAUHSIOTCS.

Tpernili JaTYMK KOHTPOJMPYET YACTOTY BPALICHHS KOJIEHYATOrO BaJla JBUIATENS U
CIEAUT, YTOOBl YCWIUTENb padoTal TOJIBKO OJHOBPEMEHHO C HUM. JTO JeNlaeTcsl B
HENIX DKOHOMHMHU DJIEKTPOAHEPrMH, TIOTOMY UTO DJIEKTPOYCUJIUTENIb MOMKET
noTpedsars g0 105 A.

[IpousBoaurens aBTomMoOusein Ay MpeUIararoT CUCTEMY
PEEYHOTORJIEKTPOYCUIIUTENS C ABYMS IIECTEPHAMM.
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Puc. Cxema  peeyHOro  JJIEKTPOYCWIUTENA €  JABYMS  IIECTEPHSIMU:
1 — matyuk MOMEHTa Ha PYJIEBOM Kojiece; 2 — 3JIEKTPOHHBINA OJOK ympaBiieHHs; 3 —
ANEKTPOABUTATENb YCUIIUTENS;, 4 — MIECTepHS YCWIHNTEINS; 5 — peilka; 6 — JaTyuK yria
IOBOPOTA PYyJIEBOTO KoJieca; 7 — TOPCHUOH BaJla PYJIEBOI0O YNpPAaBIEHUS; § — IIECTEPHS
pYJIEBOIO MEXaHU3Ma

Yceunurens AEHCTBYET Ha PEUKYy PYJIEBOTO MEXAHU3Ma YeEpe3 IIECTEPHIO 3, KOTOpas
YCTAHOBJIEHA TMApaJUIEIbHO C OCHOBHOM IIECTEPHEN pyJeBOro MeXaHu3zma 2.
[llectepuss ycunutenss 3 mpuBOAUTCS OT 3iyekTponasurarens 4. IlepenaBaemblii Ha
HIECTEPHIO 2 PpYJEBOr0 MEXaHU3Ma KPYTAUIMHA MOMEHT HW3MEpSAETCS JaTYUuKOM
MoMeHTa 1. BenuumHa pa3BUBaEMOro YCHJWTENEM KPYTSAIIEr0O MOMEHTa
YCTaHABJIMBAETCS DJICKTPOHHBIM OJIOKOM YTPAaBICHUS 5 B 3aBUCUMOCTH OT MOMEHTA
Ha pYJEBOM KoOJieCe, CKOPOCTH aBTOMOOWJIS, yrja IOBOPOTa KOJEC, CKOpPOCTHU
MIOBOPOTA PYJIEBOTO Bajla U IPYTUX BBOJUMBIX B HETO JAHHBIX.

DNeKTpoABUTaTENb U PEAYKTOP pa3MElIeHbl B O0IIEM altoMUHHUEBOM Kopriyce 2. Ha
KOHIIE Bajia JIBUTATENIsl HAPE3aH YEPBSK 3.
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Puc. Ueppsunas nepeaaya MPUBOJA IECTEPHHU YCUJIUTEIIS:
1 — anekTpoaBuUraTelp; 2 — Kopiyc; 3 — uepBsk; 4 — Baj npuBojia; 5 — nemmdep

Uepssiunass mnepegaya CIYXKAT UL IIPUBOJA IIECTEPHHU ycuiurTend. Mexay
YEpBSYHBIM KOJIECOM U WIECTEpHEW yCTaHOBIEH Aemmdep S5, KOTOPBIM HCKIIOYaeT
pe3Koe HapacTaHuE yCWJIMS Ha peiike mpu BKIOUeHUU ycuiurend. [lonoxenue (yroi
MOBOPOTA) pOTOPa 3IEKTPOABUTATENS ONPEEIAETCS C MOMOIIBIO JJaTYMKa [MOBOPOTA
6. DTOT JaTYUK PACIOJIO0KEH MOJi BO3BPATHBIM U CKOJB3SIIIUM KOJbLAMH MOIYIIKH
oesomacHocTd. OH YCTAHOBJEH Ha pPYJEBOM KOJOHKE MEXIy NOJAPYJIEBbIMU
MEPEKIIoYaTEeNsIMU M PYJIEBBIM  KoJiecOM.  JlaTyuK  TreHepupyer  CHUTHal,
COOTBETCTBYIOIIUI YTy IOBOPOTA PYJIEBOTO KOJeca.

OCHOBHBIMM JACTAISIMU JaTYUMKA YIrja IOBOPOTAa pYyJIEBOTO KoJieca SIBISIOTCS
KOJUPYIOIMIUNA JTUCK C JBYMSI KOJbIAMU M (DOTOIIEKTPUYECKUE TMAaphl, Kaxaas W3
KOTOPBIX COAEPXKUT HCTOYHUK cBeTa U ¢orodnemMeHT. Ha komupyromem gucke
PETyCMOTPEHBI JIBa KOJIbIIA: BHEITHEE KOMBIO0 | ¢ mecThio (OTOIIEKTPUICCKUMU
napamu, KOTOpOe CIY>KHT JJISI OTPEeICHIUS a0COMIOTHBIX 3HAYCHHUH yTiia MOBOPOTA
PYJIEBOrO KOJIECa, U BHYTPEHHEE KOJBLO 2 — JJIA ONpPEEIeHUs] MPUPAIIECHUI 3TOTr0
yriia. Konplo npupaiiieHuil pa3nesneHo Ha S cerMeHToB no 72°. OHO UCIONB3YETCs B
COUYETaHUU C OJTHOM (POTOANEKTpUUECKON Mapoil. B mpegenax kaxaoro U3 CErMEHTOB
KOJBIIO MMEET HECKOJBbKO BBIpE30B. UeperoBaHHE BBIPE30B B IMpeAesiax OJHOIO
CEerMEHTa HE U3MEHSETCs, a B OTJACJIBHBIX CErMEHTax OHO oTriuyaercs. bmaromaps
ATOMY OCYIIECTBIISIETCS KOJMPOBAHUE CETMEHTOB.
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Puc. Cxema JlaT4rKa yria IOBOPOTA PYJIEBOTO KoJeca:
1 — BHeNIHEE KOJIbIIO a0COMIOTHBIX 3HAUEHUI; 2 — BHYTPEHHEE KOJIbIIO MpUpalieHui; 3
— (hoTornekTpuyeckas napa.

JlaTuuk yriia IOBOPOTa PYJEBOr0 KoJieca MO3BOJISET OTCUUTHIBATH €r0 B MpEIeax J10
1044°. Otcyer yria HNpPOU3BOAMUTCS MYTEM CYMMHPOBAaHUSI 4YHcla TrpaaycoB. [Ipu
MEPEX0JIE YEPE3 METKY, COOTBETCTBYIOILYI0 360°, 1aTUUK PETHCTPUPYET 3aBEPIICHUE
MOBOPOTAa HA OJWH TOJHBIA 000poT. KOHCTpyKImMeid pyjeBoro MexaHu3Ma
IpeIyCMOTPEHA BO3MOKHOCTh TTIOBOPOTA PYJIEBOTO KoJieca Ha 2,76 o0opoTa.

Ha pyneBoM kosece yCTaHOBJIEH JaTYUK MOMEHTa 3.
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Puc. JaTtunk MOMEHTa Ha pyJieBOM KoJiece:
1 — pyneBoii Baji; 2 — MarHUTHOE KOJIbIIO; 3 — UyBCTBUTEIbHBIN 2JIEMEHT AaTuuKa; 4 —
BaJI MMIECTEPHS; 5 — BUTON Kabemb; 6 — TOpCHOH

JleficTBUE ATOTO JaTYMKAa OCHOBAaHO HAa MarHUTOpE3UCTUBHOM 3(ddekre. Ha pynerom
Baje | yCTaHOBIEHO MarHMTHOE KOJIBLIO 2, KOTOPOE JKECTKO CBS3aHO C BEPXHEH
4acTbl0 TOpPCHOHA 6. YUyBCTBUTENBHBIM 3JIEMEHT 3 JaTyuMKa COEIMHEH C BaJoOM
HIECTEPHU PYJIEBOro MeXaHu3Mma 4 M CBA3aH TakUM OOpa3oM C HI)KHEHW YacThlO
TopcuoHa. CurHain CHMMaeTcs C JaT4dka uepe3 BHUTOM Kkabenb 5. Topcuon
3aKpPY4YMBAETCS TOYHO B COOTBETCTBUHU C YCHIIMSIMU, IPUTIAra€MbIMU K PYJIEBOMY Bally.
[Ipy 3TOM MarHMTHOE KOJBIO 2 MEPEMENIAETCS OTHOCUTEIBHO YYBCTBUTEIBHOIO
aneMeHTa 3 natuMka. B pesynbTare MEHCTBUS MarHMTOPE3UCTUBHOTO 3d¢ekta
U3MEHSIETCS CONPOTUBIIEHWE UYBCTBUTEJIBHOTO 3JEMEHTA, BEJIMYMHA KOTOPOIO
onpenensieTcss 6JIOKOM yHpaBIICHHUS.

Ecnu cucremoit ynpaBieHnus oOHapykeH JeeKT JaTunKa, OHA IPOU3BOIUT «MATKOE
OTKJIXOUEHHE ycunurend. [Ipu 3ToM yCcHiIHTENnb HE OTKIIOYAeTCA IIOJHOCTBIO, a
NEPEBOAUTCS Ha PEXKUM YIIPaABJICHUS 110 PE3EPBHOMY CUTHAIY, KOTOPBIM 00pa3yercs B
0JI0Ke ympaBlIEHUSI U3 CUTHAJIOB yIJla MOBOPOTa PYJIEBOro Baja M YaCTOThI BpalllEHUs
pOTOpa ABUTaTENs yCUIATEIA.

CucreMbl AKTHBHOTO PYJI€BOI0 YIIPpaBJIeHUS

[Touemy BoOOIIE BO3HWKIA MOTPEOHOCTh B W3MECHEHHH IEPEIATOYHOTO OTHOIICHUS
pyisa? Jleno B TOM, 4TO (PUKCHUPOBAHHOE COOTHOIIEHHE — 3TO BCErJa KOMIIPOMHUCC.
KoMnpomucc Mexay MaHeBpeHHOCThIO U KoMpopTom. Hanpumep, MOKHO MOCMOTPETH
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Ha Oomunpl Popmynel-1 u caemate Tak, 4yTOObBI OT ymopa J0 YyHopa pyib
“rpaxJIaHCKOTO” aBTOMOOWJIA coBepiuan He Oojiee ogHOro obopota. Torga MOKHO
OyZeT B IBa cueTa MapKOBaThCs, a JIIoObIe BUPaXXU IPOXOAUTH 0e3 mepexsara pyisi. Ho
OJTHOBPEMEHHO C JTHM MAalIMHOW CTaHET M YpPE3BBIYAHHO CIOXKHO YMPaBISATh Ha
CKOPOCTH — Ha MaJieHIIne MoIpyIUBaHUS aBTOMOOWIIb OYJIET OT3bIBATHCSI MTHOBEHHBIM
YBOJIOM B CTOPOHY.

1 PyA@BOM BAA
2 INUUHKAMYeCKOd WecTepHs
J CareaaMT

4 Yepeax

5 IaexTpOABHIOTEAL

& ABOpDHIAHBIN BHkKCaToOD

7 UlecrepHa pyABEOro MeyoHsImMa

Takasi pe3KOoCTb, KOHEUHO, XOpOIla JJi1 TOHIIMKA, "OTJaBJIMBAIOIIETO" Ha BBICOKHUX
CKOPOCTSAX CBOM O0JMA, HO /Ig OOBIYHOTO BOJMUTENS OHA OyAeT Ype3BBIYAHO
yromuTenbHOM. [lo3TOMY WHMKEHEpbl [eNaloT pPyJdb MEHEe OCTPhIM, TO €CTh
YBEJIUYHMBAIOT €ro IEepeJaTOYHOE OTHOIIECHHE, >KEPTBYS YIOOCTBOM Ha MEHBIIHX
CKOPOCTSIX PaJid CIIOKOMCTBUS HA BHICOKHUX.

Takum oOpa3om, Kojeca COBPEMEHHOTO aBTOMOOWJIS MMOBOPAYMBAIOTCSA B KpaliHee
MOJIOKEHUE 32 JIBA-TPU 000pOTa PyJis, YTO, KaK MOKA3BIBAET MIPAKTUKA, B OOJIBIIMHCTBE
CJIy4acB SBJISIETCS ONTUMAJIbHOW HAacTpOWKOW. IIpaBma, nuib 10 1MOp MOKAa BOJUTEND
HE 3aX04YeT rnoexarb ObICTpee WM Ha JOpOTe HE BOSHUKHET BHEUITaTHAs CUTyalusi — B
ATOT MOMEHT JIMIIIHKE O0OpOTHI HAIIOMUHAIOT O cebe, U BpallaTh PYJb MPUXOIUTCS
OYeHb OBICTPO, YTO JJIsi HEMOATOTOBJICHHOIO YENOBEKA CTAHOBHUTCS HEMPHUSTHBIM
CIOpIIPU30M. OTO M  BBIHYXKJA€T, MPOU3BOJAUTENEH MOUIHBIX JUHAMUYHBIX
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aBTOMOOMJIEN 00paIaThCs K UIe€ NEPEMEHHOTO NIEPEAATOYHOIO OTHOIICHHUS.

Camoe mpocToe BOIUIOLIEHHWE ATOM HJIEH — pyJieBas perdKa ¢ NMEPEMEHHBIM IIAaromM
3yOmoB. B 1LeHTpe OHM pacmoyiOKEHbl IUIOTHO, OOecleuuBas IOBBIIIEHHOE
[IEPENaTOYHOE OTHOLICHUE PYJIEBOIO MEXaHHW3Ma, T.€. CIOKOMHBIE peaKuuu
aBTOMOOWJISL HA Mayible OTKJIOHEHMs pyyis. Ho mo Mepe ynaneHusi oT 1eHTpa 3yOIlbl
IIOCTETICHHO CTAHOBATCA IIUPE, MEPEAATOYHOE OTHOLICHHWE YMEHBIIACTCS, a PYJIb,
COOTBETCTBEHHO, JeJIaeTcsl Tshkenee M octpee. Bce normuHo u 3¢d@exTuBHO: yeM
OoJibllIe YTOJl HOBOPOTA PYJIEBOIO KOJIECa, TEM pe3ye pEeaKIlUH.

OnHako HEKOTOpbIe Pa3paOOTUMKU MOLUIM Jaibllie M CO3Jald aKTHUBHOE PYJIEBOE
yIpaBIE€HUE, B KOTOPOM IIEPEAATOYHOE OTHOLICHUE W3MEHAETCS 110 KOMAaHJE
AIEKTPOHUKH, NPUHHUMAIOIIECH BO BHUMAHME HE TOJIBKO YIrOJI IIOBOPOTA pPyJisi, HO U
CKOPOCTb JBUKEHUSI aBTOMOOWIIA U JJaXKe IEUCTBYIOIINE HAa HETO Meperpy3ku!

[Inonepom B 310l oOnactu siBasiercs BMW ¢ ero cucrtemoil akTUBHOTO PYJIEBOTO
yopasienust ActiveFrontSteering, nosiBUBIIEHCS BMECTE C HBIHEIIHEW MATOH CepUen.
CyTb NpeUI0KEHHOIO MEXaHU3Ma B PEyKTOpPE, BCTABJICHHOM B pa3pe3 PyJIEBOrO Baja
Y CITY’KAlllMM JUJI YBEJIMUYECHHS WM YMEHBLIEHUS CKOPOCTH €T0 BPALICHUS.

CxeMa cucTeMbl aKTHBHOTO PYJI€BOI0 YIIPaBJICHUS

H3acoc rMapoYyCMAMTENA pyna

T ES
Cavok anA pabodel MUOKOCTK
SINeKTPOHHEIA GnoK ynpasneHms

WHa obMeHa AaHHBIMK
SNeKTpoOABMraTens

O3aTUKK ¥Ia NoOBOpOTa INeKTPOoOABMraTens
KnanaH cicTeMel Servotronic
MNaHeTapHEIA peaykTop

. 3BapWHHLIA duKkcaTop

. O3aT4YKK CYMMapHoro yrna nosopoTa

. PYNeBOH MexaHmzM

LB F A L

el
M= 2
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KoncTpykuus

PenykTop nusmeHeHus nepeaaTouyHOrO OTHOLIEHUSI COCTOUT U3 CIEAYIOIIUX Y3JIOB:
[ImaneTapHbIli MEXaHWU3M

UepBA4HbBIN peAYKTOP

CepornpuBoj

Cromnop cepBoaBUraTens

Cronop cepBoaBHUTrareisi MPEeAyCMOTpPEH B LeNsAX Oe30MacHOCTH, B clydae
HEUCITPAaBHOCTH OH OJIOKHPYET YEepPBSIUHYIO Mepeaady.

HpuHuun gelcTBus
['MaBHBIM  2JIEMEHTOM aKTUBHOTO PYJICBOTO YIPABJICHHUS SBISETCS PEAYKTOP

U3MEHEHUs INepeJaTOYHOro OTHOIIeHHs 0e3 modTa. Penykrop u3MeHeHHs
NEepejaTOYHOr0 OTHOLIEHMsI MpPEJICTaBiIsieT COOOM IJIaHETapHBI MeXaHu3M c¢ 2
BXOJaMU M OJHUM BBIXOAOM. lIepBBIM BXOZOM SBISETCS HWKHUW Bajl PYJIEBOIO
ynpasieHus. Btopoii Bxon oOpa3yeT 4YepBAYHBIA pPEAyKTOp Ha IUIaHETaApHOM
MEXaHHU3ME.
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CepBoaBurareiib NpUBOIUT B JeHCTBUE (aKTHUBU3HUpYET uepe3 DBbY AL) yepBsuHyro
nepegady IUIAHETApHOro MexaHu3ma. llepenaroyHoe OTHOLIEHHWE OT 4YEpBsKa K
yepBsUHOMY KoJiecy coctaBigeT 20,5:1. Ha ciaydail HEMCIIpaBHOCTH MPEXyCMOTPEHA
GyHKLIHS CaMOTOPMOXKEHMSI YEPBSIYHOIO peaykropa.UepBsuHbId peyKTOp BHOCUT
M3MEHEHHE B MOBOPOT YIPABISIEMBIX KOJEC MO CPABHEHHUIOC MPSIMBIM MPHUBOJOM OT
Bajla pyJsieBoro ympasiieHHd. Co3laBaeMblii Ha WIIECTEPHE PYJIEBOIO MEXaHHU3Ma
CyMMapHBII yroa COCTOUT u3:
yTOJ1, Ha KOTOPBIN ITOBEPHYTO PYJIEBOE KOJIECO
yIoJ, KOTOPBIM NOJy4aeTcs C MOMOIIBI0 CEPBOJABHUTraTENsl HA PEAYKTOPE M3MEHEHUS
NEPENATOYHOIO OTHOILICHHSI
M3meHeHue 3a7aBaeMOro BOJAMTENEM yrja II0BOPOTa 3aBUCUT OT MapaMeTpoB
JUHAMUKH JIBHJKEHHSI, OCOOCHHO OT CKOpOCTU.ITpH HU3KMX CKOpPOCTSX (Hampumep, BO
BpeMsl MapKOBKH) AKTUBHOE PYJIEBOE YIPABICHUE 3HAYUTEIBHO H3MEHSET MOBOPOT
YOPABISIEMBIX KOJIEC 1O CPaBHEHUIO C MPAMBbIM MPHUBOJIOM OT Bajla PYJIEBOTO
yrpasieHus. PyieBoe yrpaBiieHHE CTAHOBUTCSA OYEHD OCTPBIM.

Ha BBICOKHMX CKOpPOCTSIX CEpBOJIBUraTelb pab0TAET B IPOTHUBOIIOIOKHOM HaIpaBiIeHUU
OTHOCUTENBHO yIja MOBOPOTa PYJEBOro Koiseca, 3afaBaeMoro Bojutenem. OOmiee
IIEPENATOYHOE OTHOLIECHUE PYJIEBOTO YIIPABICHUsI CTAHOBUTCS MEHEE OCTPBIM.

Cronop cepBoABUTaTesi HPOU3BOAUT €ro OJIOKHPOBKY: B CIydae HEMCIIPABHOCTHU IIPH
crosuieM aBTromoOmie. [lpy 3TOM cromop BXOAUT B 3yOuaroe 3allEIUICHHE Ha
YEPBSIYHOM peayKTOpe. B MCXOIHOM IOJIOKEHUU OH HAXOIUTCS IOJ BO3JEHCTBHEM
NPYKUHBl W MpU MOJA4Ye IUTAHUS YIEPKUBACTCS IPOTHB YCWIMS HPY’KHUHBIL.
[Ipexpaiienue nojauy NMUTaHUs IPUBOAUT, TAKUM 00pa3zoM, K OiokupoBke. brarogaps
OJIOKUPOBKE  pENYKTOpa HW3MEHEHUs MepeAaTOYHOro OTHOUIEHUS  BO3MOYKHO
IIPOJIOJKEHNE YIPaBJICHUs BoauTeneM. PyneBoe yrpaBieHue paboTaeT mpHu 3TOM Kak
O0OBIYHOE pYJIEBOE yIpaBieHue. YNCTO MEXaHUYECKast CBA3b MEXK/Y PYJIEBBIM KOJECOM
Y NIEPEHUMH KOJIECAMU BCETJIa COXPAHSIETCS.

YcaoBus BKJIKYCHUA AKTHBHOIO pPYJIeBOro VIIPABJICHUA:
3aKUT'aHUE BKJIFOYECHO
JBUTaTEIIb paboTtaer

ITociie 3amycka JABUrarenss CUHXPOHU3MPYIOTCS IIOJIOKEHUE PYJIEBOTO Kojeca U
oBOpPOT KoJsiec. TeM cambIM 00ecrieunBaeTcs COBIAACHNE TIOJI0KEHUS PYJIEBOIO Kojeca
U IIOBOPOTa KOJIEC IIOCIE BpAILEHUS PYJIEBOrO0 KOJeca, HAaIpUMEpP, Ha CTOSILIEM
aBTOMOOMIIE npu BBIKJIFOUEHHOM 3a)KUTaHUU.
IIpumeuanue:

Bpanienue pyneBoro kosjieca WIHM JBUKEHUS KOJEC NMpU CUHXpoHU3auuu! Bpamienue
PYJIEBOTO KOJIeca WJIU JIBUKEHUE KOJIEC MTPU CUHXPOHMU3ALUU MOTYT OBITh 3aMETHBIMHU.
Bo BpeMs 1BUKEHUS BBITIOJIHSIETCS TOJIBKO OUYE€Hb MEJIJICHHAs! CHHXPOHU3ALIHSL.

AJpTepHATHBHOE pelleHWe Hanuia Toyota, ocHactuBmas cucreMod VGRS
(VariableGearRatioSteering) goporue apromoOunu Lexus. i  u3MeHeHuUs
[IEPENATOYHOrO0 OTHOLIEHHsS BMECTO IUIAHETAPHOM Iiepefayd OHHU HCIIOJIb30BaU
BOJIHOBYIO, M300peTeHHyl0 emie B 1955 roxy amepuKaHCKUM HH)XEHEPOM
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YonronomMaccepom.

VGRS System
e VGRS Actuator

VGRS
MexaHu3m

3n. MmoTop

PegykTop

K pynesoii peke

Nnesa e€ XUTpOyMHA M B TO K€ BPEMsS IIPOCTA: B OJHY LIECTEPEHKY C BHYTPEHHHMH
3yOllaMu BCTaBJEHO Jpyras — ruOKasi ¢ HEMHOTO MEHBIIMM TUAMETPOM U YHCIOM
BHEIIHUX 3yOIIOB. A BHYTPb BCEW 3TOM KOHCTPYIIMH MOMEIIEH OBAJIbHBIA KYJAYOK,
KOTOpbIN nedopMHUpyeT TMOKYIO IIECTEepHIO, obecrieunBas €€ MPUKUM K BHEITHEMY
KOJIbIly B JBYX, JHAMETPAIBHO MPOTHUBOMOJOXKHBIM MecTax. (COOTBETCTBEHHO,
BpalllEHUE JTOTO Kyjauyka (OH €II€ HAa3bIBaeTCsl TIE€HEPATOPOM BOJIH) BbI3bIBATH
CMEILEHUE TOYEK KOHTAKTa IIECTEPEH, & BMECTE C OTUM M MX MEIJICHHBIA IIPOBOPOT

OTHOCHUTEJIBHO JIPYT ApPYyra.

VGRS System VGRS System
* PeaykTop (KOMMOHEHTBI) » PenykTop

He nogaviHan Benomas BonHosoii

: I6kas W ecTepHa 7 ol 5
wectepuA(input) wectepHA(output) TeHeparap . P He nogewxHast WecTepHs

{ (input) ]

| e | | \ A8 | Bonworoii reveparap
'
iy g 3
4 " - A & i 4 i

Her sauenne

Naa

HMA
Bia co CTOPOHLI pyneeoro koneca

VGRS System
e Lock Mechanism

Solenoid “"OFF"”

Solenoid "ON"
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VGRS System
e Lock Mechanism

Solenoid "ON" Solenoid “"OFF"”

Unlock |

«[leuratent He paboTaeT

«Cuctema OK b
+COoi cucTemsl

Ocraercss TOJNBKO NPHUCOEAUHUTh BXOJHOM M BBIXOJHOM Ball K IIECTEPHSM,
o0ecreunTh 3JEKTPONPHUBOJ Kyjlauyka — W MEXaHU3M JUHAMHYECKOIO H3MEHEHMS
NEPENATOYHOIO OTHOILIEHHSI TOTOB.

VY Takoll KOHCTPYKUMM [0 CpPAaBHEHHMIO C IUIAHETAPHBIM PENYKTOPOM €CTh
HECKOJIbKO TpeuMyInecTB. Bo-mepBbix, Ojaromaps Maloil pasHuUIE IuaMeTpa
IIECTEPEH, B 3alCIUIEHUHM OJHOBPEMEHHO YYacTBYeT MHOXECTBO 3yOLIOB, 4TO
ITO3BOJIIET BOJIHOBOW MeEpenade IeperaBaTh KPYTAIIMA MOMEHT B HECKOJIBKO pa3
OOJBIIMIL, YeM IUIAaHETApHOW ¢ TeMM e rabdapuramu U Mmaccoil. Ha mpaktuke 3TO
nmo3BouiIo sAnoHuaM caenate VGRS B mars pas komnaktHee, yem AFS or BMW! A
BO-BTOPBIX, BOJIHOBAas Iepefadya HAJEKHA: €CJIM OTKAa3bIBAa€T JJIEKTPOMOTOpP, TO
HIECTEPHU, & COOTBETCTBEHHO U BaJIbl, OCTAIOTCS KECTKO CBSI3aHHBIMM, B TO BpPEMsI, KaK
y IUJIAHETApHOM MepeNayu MOJ Harpy3kod MOKET HadyaTh MPOKPYUYHMBATHCS BHEIIHEE
3yOuaToe KOJECO, a BBIXOJHOW Baj MPHU 3TOM OCTAaHETCsI HEMOJABWKHBIM... [IpaBna, Ha
TakoM ciydal umHxeHepsl BMW mnpenycmoTpenu cneuranbHbIA 3JIEKTPOMATHUTHBIN
bukcatop, OJTOKUPYIOMIHIA STUIUKINYECKYIO MECTEPHIO OT MPOBOPOTA.

[To-BuaAMMOMY, 3TH NIpPEyHMYLIECTBA BOJHOBOW I€pefayd OKa3aJluCh BeChbMa
3HAYUTEIbHBI, TOCKOJIBKY Bciie] 3a Lexus, aHaJornyHoe MO KOHCTPYKLUHU PYJIEBOE
yOpajiBHHE MOsBWIOCH U Ha Audi A4.

BHe 3aBUCHMOCTH OT KOHCTPYKLMU JOCTOMHCTBA aKTUBHOI'O PYJIEBOI'O YIPABICHHUS
OYEBHJIHBI: HAKOHEII-TO MOXHO 0€30 BCSIKUX OTOBOPOK COBMECTUTH MSATKOCTh PEAKIIMM
Ha OOJIBIIONW CKOPOCTH U MAaHEBPEHHOCTh Ha HU3KOW. [IpaBaa, Ha mpakTUKe AMANA30H
M3MEHEHUS OKa3bIBAETCS HE CTOJb HIMPOK, KAK MOXHO ObUIO Obl 0XUAaTh. Jeo B ToM,
YTO 3HAYUTEIbHAS MEepPEMEHA YYBCTBUTEIBHOCTU PYJI MOXKET MPUBECTH K OIMIHUOKAM
Boautens. [IpencraBpTe, YTO BBl MUUTECH IO IOCCE, & CITYCTSI MTHOBEHUE BBIHYK/ICHBI
pPE3KO TOPMO3UTh U OBICTPO MEpecTpauBaTbCsl B JPYrod psii — MPHUBBIKHYB K
“JIeHMBOMY” PYJIO, BB MOXETE JIETKO OTIPaBUTh aBTOMOOWIIb B KIOBET, BEJb IOCIHE
TOPMOYKEHUS OapaHKa CTaja yKe ropasao OCTpee.

[ToaTomy OT mepexBaTa pyK BO BpeMsi MapKOBKHU MOJ00HBIE CUCTEMBI HE N30aBIISIOT,
XOTS W TO3BOJISIFOT 00XOIUTCS 0€3 HEro B OOJIBIIMHCTBE CIy4daeB. A €IMHCTBEHHBIM
MOMEHT, KOTJa MpPOSIBISIETCS HEIMHEHMHOCTh pYJIEBOTO YIPABICHUS, UMEET MECTO
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IIPUTOPMOKEHUS HA Iyre — [0 MEPE CHUKEHUS CKOPOCTHU AIEKTPOHUKA TOBOPAYMBACT
KoJIeca, U IPU HEU3MEHHOM I0JIO0KEHUHU PYJIsl aBTOMOOMIIb HAUMHAET YXOAUTh BHYTPh
IIOBOPOTA.

OpHako OAHUM JMIIb yJI0OCTBOM YHPAaBIICHUS AOCTOMHCTBA “‘aKTUBHOIO” pyJisl HE
MCYEPIIbIBAIOTCS — YMEHHE aBTOMOOUIISI CAaMOCTOSATEIBHO TOBOPAUMBATH KOJIECa OYEHb
HNpUrokKJaaercs cucreme crabunuszanuu. Hampumep, 3a¢ukcupoBaB CHOC EpeHEN ocH,
AJIEKTPOHMKA aCT KOMaHAy HE TOJIbKO MOATOPMO3HMTHh BHYTPEHHEE 3aJHEE KOJIECO, HO
Y Ha MTHOBEHUE YMEHBIIUTh YIoJl IOBOPOTA MEPEHUX KOJIEC, YTOObI T€ CMOIJIM BHOBb
3alenuThes 3a acanbT. Eciu jke aBTOMOOWIIb HAaUMaeT COCKAJIb3bIBATh 3aJIHEN OChIO,
TO OHA CKOPPEKTUPYET YBOJ, HEMHOI'O BBIBEPHYB KOJIECa B CTOPOHY 3aHoca. Bkyre ¢
BBICOKMM OBICTPOACHCTBUEM M MSATKOCTBIO PAa0OTHI, 3TO TO3BOJSET CHUCTEME
CTaOMIM3AIMH J0JIbIIE COXPAHITh YCTOMUYMBOCTh M CTPEMUTENIBHO TaCUTh HAYaBIIAECs
CKOJIBYKEHHSI, OCTaBasCh IPU 3TOM HE3aMETHOM JUIsl BOAUTEINS.

IIpuBepKeHIIBI ~ YMCTOM  MEXAHUKHM, KAaK CpeaM  IOKyIaTeleW, Tak
aBTOITPOU3BOJIUTENICH, HACTOPOKEHHO BOCIPHUHSUIA IOSBJIICHHE CHCTEM HM3MEHEHUS
MEPENATOYHOTO OTHOIIEHUS pyysi. VX MOXKHO MOHATh, BEAb IOCIE 3JIEKTPOHHOU
MeJany ra3a, aBTOMaTUHYECKUX TPAHCMHUCCUH U TOPMO3HBIX CUCTEM, MOAKOHTPOJIBHBIX
ABC, pyneBoe ynpaBiieHUE €IMHCTBEHHOE IO CHUX IOpP OCTaBajOCh OECIPEKOCIOBHO
IIOJYMHEHHBIM BOJUTEN0 MEXaHU3MOM YIIPABJIECHUS, MPSAMBIM KAHAJIOM CBSI3U MEXKIY
aBTOoMOOMJIeM U uejoBekoM. Ho mporpecc He OCTaHOBUTb, M aKTHBHOE pYJIEBOE
YIOpaBJICHHE — HEU30EKHBIN IIar SBOJIONMHA aBTOMOOWIS Ha MyTH K OECHUIOTHOMY
CPEACTBY NEPEABUKEHNsL. XOTUM MBI 3TOI'O WJIA HET.

B npuBbIYHOM NOHUMAHHMM HANpPaBICHUE JIBMKEHUS ABTOMOOWIISI MU3MEHSIETCA MpH
MOBOPOTE PYJIEBOIO KOJIEca, KOTOPOE MepeAaéT yCWiMe Ha NepeiHHe Koséca depes
HECJIOKHBIM MEXaHU3M, TEM CaMbIM [MOBOpaYMBasi UX JMOO BIIeBO, 10O Brpao. Hy u
3aJIHUE KOJIECA, KOHEUHO K€, IBHXKYTCS UCKIIOUUTENBHO MapajulesibHO, a KakK ke enle?
He BBITIONHSIOT K€ OHM HUKAKUX MOBOPOTOB? [la, mo OoJibliieil YacTu 3TO IpaBja, TaK
KaK A3TO OTHOCUTCS K TOAABJSIONIEMY 4YHCIy aBToMoOmieii. Ho Ha HekoTopbie
COBPEMEHHbIC aBTOMOOWIM YCTAaHABIIMBAIOTCS CIIEHUANBHBIE YCTPOMCTBA, KOTOpBIE
MPUBOJAAT B JACHCTBHE MEXaHU3M CBOECOOPA3HOTO MOAPYJIMBaHUS 3aaHUX Konéc. Tak
3aueM ke M300penu Takoe HOBOBBEJCHHUE W MO KaKOMY MPUHIHUIY OHO pabortaet? OO
3TOM W MHOIOM JpPYroM Mbl pacCKakeM BaM Jajee B JaHHOM MaTepuale.
[TogpynuBaromas nojaBecka — HCTopusi co3fgaHuss Her mpenena coBeplIEHCTBY, U
MO3TOMY Ha CETOAHSIIHWA JICHb NPUOPUTETHBIM (HDAaKTOPOM B CO3JaHUH HOBBIX
aBTOMOOMJILHBIX CHUCTEM SIBJSICTCS YIIyUIICHHAs YIPaBIsSEMOCTh. XOTS COBPEMCHHBIE
CYIIECTBYIOIIUE CUCTEMBI YIIPABIEHUS aBTOMOOMIIEM JOCTATOYHO XOPOIIO BBIMOJIHSIIOT
cBOM (YHKIIMU, HEYTOMOHHBIE pa3paOOTYMKU BCE COPEBHYIOTCS B TMOrOHE 3a
CO3/IJaHUEM JIOTIOJTHUTEIBHBIX YCTPOMCTB, MOJIOKUTEIBHO BIUAIONIUX Ha pYyJIEBOE
yIpaBJeHue.

K HbIHE UMEIOITUMCSI U BCEM 3HAKOMBIM OTHOCSITCSI aHTUIIPOOYKCOBOYHBIC CUCTEMBI U
CUCTEMBI aJallTUBHOTO KpyW3-KOHTpoJis. Ho emé 1o Bcenenoro BHEIPEHUS BCAKOTO
pola TraJKETOB M MHMKPOIPOLIECCOPOB B CHUCTEMbl YIPABIEHUS TPAHCHOPTHOIO
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CPE/ACTBA, CYIIECTBOBAIU U Jpyrue pa3pabOTKU, TEXHUYECKH HE TaKUE CIIOKHBIE, HO
MOJIE3HbIE B IUIAHE YJIYUlIEHHUs ymnpaBisieMocTh. K TakOBBIM U OTHOCHUTCSI CHUCTEMa
NOoApYyAMBaHUS 3aqHUX Koyi€c. [Ipumepsl Ha3eMHBIX TMEPEIBUKHBIX arperaTtoB ¢
YCTAaHOBJICHHOM CHUCTEMOM MOAPYJIMBAHUS 3aJHEW OCH MOXKHO ObUIO BCTPETUTH €I
COTHIO JIET TOMY Ha3aj. JlaHHBIA TPUHLIMI JIABHO M YCIEUIHO NPUMEHSAETCS B
MOTPYy34YMKax, KOTOpbIe padOTAIOT B TECHBIX CKJIaJCKUX MOMEIEHUSX, B 1I€XaX 3aBOJIOB
u Apyrux mecrax. Takas cucTeMa MpUMEHsUIach €nl€é B KOHIIE TPUALATHIX FOJAOB Ha
CEIIbXO3TEXHUKE U BHEJIOPOKHHMKAX, HANpPUMEP, B JOBOCHHOM «IPOXOIUMIIEH
MercedesKiibelwagen GS5. Tunbsl mnoppynuBaromieid IMOABECKM Ha COBPEMEHHBIX
aBTOMOOWIISIX B mepBBIX cucTeMax MOJAPYJIWBAaHUS 3aJHUX KOJEC Yrojl UX MOBOPOTA
OB BHYIITUTEIBHBIM M COCTABIISUT OKOJIO 15 rpagycoB. Korjma ckopoCcTh BBITYCKaeMbIX
TPAHCIIOPTHBIX CPEJCTB Hadajia CYIIECTBEHHO BO3pacTaTh, TAKUE OOJIBIINE YTJIBI
MPUIUIOCHh ype3aTh. B COBPEMEHHBIX aBTOMOOWJISX Yrojd MHOJAPYJIMBAHUS JTOCTUTAET
MaKCUMyM & rpaaycoB. 3aiHss NOAPYJIMBAOIIAS IMOJABECKA MOJPA3JIEIAECTCS HA JBa
BUJIA: aKTUBHYIO U TACCUBHYIO.JIEE.

VY aBTOMOOUJIS, 00OPYOBAHHOIO CUCTEMOM aKTUBHOI'O MOJAPYJIMBAHUS 33JIHUX KOJIEC,
MIOBOPAYMBAIOTCS Cpa3y BCE YETBIPE KoJieca C JBWKEHUEM pyis BoauTenem. B
COBPEMEHHBIX MalIMHAX MEpeaada yCUus 4epe3 PyJeBO€ KOJIECO OCYILIECTBIISIETCS HE
MIOCPEACTBOM MEXaHMKM — pbIYaXHOM CUCTEMOM, a uepe3 KoMaHay ObY wu
BTSTUBAIOIINE PEJIE, KOTOPBIE €IIE€ HOCAT Ha3BaHUE akTyaTopoB. OHM JBUTalOT 33 HUE
pPYJIEBBIE TATH, MOXO0KHE HA TE, YTO HMCIOJIB3YIOTCSI B OCHOBHOM CHCTEME PYJIEBOTO
yIpaBieHus. AKTUBHAs MOABECKAa (DYHKIIMOHMPYET B JIBYX PEXUMAX IMOJPYIUBAHUA.
Hanpumep, npu BbI€3[ie CO CTOSHKM WM W3 Trapaxka, B MOMEHTbI MOBOpaYMBAHUS
MEepEeIHUX B OJHY CTOPOHY 3aJIHME KoJieca MOBOPAYMBAIOTCA B IPOTHUBOMOJIOKHYIO.
bnarogaps sToMy ymeHslaeTcs paanyc nmopopora Ha 20-25%. Ha BEICOKHX CKOPOCTSIX
pabouas cxema nzmensiercs. [Ipu noBopoTe nepeaHux KoJEC 3aIHUE MOAPYIUBAIOT, HO
c Oojee MEHBIIMM YIJIOM. 3a TeM, Ha KakKOW yroj MOBOpayMBaTh 3aJlHUE KoJéca,
MPOU3BOJIUT KOHTPOJb DJEKTPOHHBIA OJOK yIpaBJeHUS, PYKOBOJCTBYIOIIUICS
MOKa3aHUSIMU JIaTYMKa YTJIOBOTO YCKOPEHUS, a TAaKXKE JIaTuhKa CKOPOCTU U Apyrux. Ha
OCHOBAHMM TOKa3aHUW (OPMHUPYETCS ONTUMAJIbHBIA QJITOPUTM  MPOXOXKICHUS
noBopoTta. HaumbOonee u3BECTHbIE CHCTEMbl TMOJPYJIMBAHUSA 3aJHEH TOJBECKU Y
AMOHCKUX  mpou3Bogutene. Hanpumep, kommanuss Honda BBenma  ommwmro
noApyJIuBaHus 3aaHero Mmocta emeé B 1987 roxy Ha cnoptuBHOM Kytie mozenu Prelude.
['omom mozxke pupma Mazda mpumeHMIa Takylo OIMIMIO Ha CBOMX MOJENAX 626 u
MX6. Taxxe ¢ 3TON CHCTEMOM YKCIIEPUMEHTUPOBAIH B amepukaHiiel B GeneralMotors,
oHa Hocwia Ha3Banue Quadrasteer. OHa OMIIMOHANBFHO CTaBWJIACh HA BHEIOPOKHUKU
Suburban u Yukon n na nukan Silverado.

YV xommanuu Nissan cuctema noapyiuBanus HasbiBaiach HICAS. Ha nauane
MPOU3BOJICTBA OHA MPUBOAWIIACH B JACHCTBHUE THIPABINYECKUM MEXaHU3MOM U ObLia
o0beIMHEeHA ¢ PYJIeBbIM TuApoycuauTenaeM. E€ crapunu Ha Mmoaenu Nissan u Infiniti ¢
3aIHUM NpUBOJIoM. Ho B cepenriHe eBIHOCTBIX TOJ0B OT TAKOW CHUCTEMBI OTKA3aJIUCh,
TaK Kak OHa OblIa CJIOKHOM M HE OTJIMYAlIach BHICOKOW HAAEKHOCTHIO, U TIEPEILIU Ha
aktyatopsl. B 2008 roay xonuepH Renault-Nissan nmpeacraBun RenaultLaguna ¢ HoBoM
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CHCTEMOHN MojpyiauBaHusa 3aaHel monaBecku ActiveDrive. EBpomeitiibl Takxke He
OCTaBAIMCH OCTOpOoHb. Hanpumep, komnanuss BMW BHeapuna cucremy noapyJiiBaHus
oA Ha3BaHueMm Integral ActiveSteering Ha aBTomoOunu 7 series u 6 seriesGrancoupe.
[TaccuBHass MHOrMe coBpeMeHHbIE aBTOMOOUIIN 000PYYIOTCSI YIIPOIIEHHOM CUCTEMOM
MOJPYJIMBAHUSL 33JHUX KOJEC. B 3agHI0OI0 TOABECKY BCTPauMBAaIOTCSl DSJIEMEHTHI,
oOyafaroniye onpeaes€éHHbIMA (PU3NYECKUMU CBOMCTBAMH, MPOTHUBOACUCTBYIOIIMMHU
WHEPUUHU TPAMOJIMHENHOrO JABWKEHHsS. Takod TUI TOAPYIMBAHUS HA3bIBAETCS
MAacCMBHBIM. B Takux aBTOMOOWISX 3aAHsS TOJIBECKAa MPOEKTHPYETCS 1O 0co0o0i
F€OMETPUM C MPUMEHEHUEM NOABMXKHOM Tiaru Yarra. Cucrema CTpPOUTCS TaKuM
o0pa3oM, 4TO Mpu HAOOpE MOCTATOYHOW CKOPOCTH U BXOXKIACHUH B MOBOPOT, 3aJHHE
KOJIECA MOAPYJIMBAIOT B Ty XK€ CTOPOHY, YTO M MEPEAHUE, 3a CUET MEPEPACIIPEICITICHUS
cui B mojBecke. KpoMe HeoOBIUHON TeoMeTprH, ycuiaeHne 3 pekTa MpoucXoIuT U 3a
CYET YCTAHOBKM CaWJIEHTOJIOKOB OMNpeaeaEHHON ynpyroctu u Qopmbl. Takas
KOHCTPYKIIMSI ~ TIOJIOKUTENIbHO  BIUAET HAa  CTaOWUIM3alMI0  aBTOMOOWISI  TpuU
npoxoxkJaeHuu Bupaxeil. Takoi cuctemoil ocHamancs FordFocus B mepBom
nokoyienun. Ha camMoM jene JaHHBIM NPUHUWI HE SBISETCA HEKMM HOBAaTOPCKUM
TEXHOJIOTUYECKUM PEIICHUEM, TaK KaK 3a MOCJIEIHUE Mapy JIECIATUICTUN MHKECHEpaMu
YUYUTBHIBAIUCH MOJPYJIMBAOIINE CBOMCTBA. HO HEKOTOpBIE MPOU3BOIUTENN, TAKUE KaK
Ford, ynenunu ocoboe BHHMMaHWE JaHHBIM CBOMCTBAM M BBIJEIMIA KOHCTPYKIIUIO B
ollHy ocoOyio cuctemy. I[IpeumymectBa u Hemoctatku W B 3aBepiieHHe OrOBOPUM
OCHOBHBIE TUIFOCHI 1 MUHYCHI HOJIPYJIMBAIOIIEH 3aqHel nmoaBecku. K moaoXuTeabHbIM
CTOpPOHAaM  OTHOCHTCS  yBEJIMYECHHE MaHEBPEHHOCTH  Onarojaps  MeEHBIIEMY
MOBOPOTHOMY paJWyCy W YIy4YIICHHWE YMpaBiIseMocTd aBTomoOuisi. Haubonee
CEpPhE3HBIM MHUHYCOM CUHUTaeTcs Oojee CIoKHasi KOHCTPYKIUSI CHUCTEMBbI 3aJHEl
MOJABECKH, YTO BIIUSET HA CTOUMOCTh aBTOMOOWJIS ¥ YBEJIMUMBAET 3aTPaThl HA PEMOHT.

B npuBBIYHOM NMOHMMaHWM HAMpAaBJICHUE JBUKEHUS ABTOMOOWIISI M3MEHSETCS IpHU
IIOBOPOTE PYJIEBOr0 KoJieca, KOTOPOE MEpenaéT yCUIIMe Ha IEepEeIHUE KoJIEca 4epes
HECJIOKHBIM MEXaHHU3M, TEM CaMbIM IIOBOpAYMBas MX JIMOO BJIEBO, KOO BIpaBo. Hy u
3aIHUE KOJECa, KOHEUHO e, IBIKYTCA UCKITIOUUTENIBHO MapaljIeibHO, a KaK e enie?
He BBIMONHSIOT k€ OHU HUKaKUX ITOBOPOTOB? Jla, 1o OobIel 4acTH 3TO MpaB/a, Tak
KaK 3TO OTHOCHTCSA K IOJABIISIONIEMY 4YHCIy aBToMoOwmier. Ho Ha HekoTopble
COBPEMEHHBIC aBTOMOOMWJIM YCTAaHABJIMBAIOTCS CICIUAIbHBIE YCTPOMCTBA, KOTOPHIE
NPUBOJAT B JCHCTBUE MEXaHU3M CBOEOOPA3HOTO MOAPYIMBAHMS 3aTHUX KoJEC. Tak
3a4eM K€ M300pesu TaKkOe HOBOBBEJICHHE U IO KaKOMY MPHUHIUITY OHO paboTtaer? OO0
5TOM M MHOTOM JpPyrOM Mbl pACCKaXEM BaM Jajee B JAaHHOM MaTepuae.
[TonpynuBatoimias mojaBecka — HMCTOpHUs co3laHus Her mpenena COBEpUICHCTBY, U
MOATOMY Ha CETOJIHAIIHUA JI€Hb IPUOPUTETHBIM (PAKTOPOM B CO3JIaHMH HOBBIX
ABTOMOOMJIBHBIX CHCTEM SIBIIICTCS YIIyUIICHHAS YIPaBIIeMOCTh. XOTS COBPEMEHHBIC
CYIICCTBYIOIIME CHCTEMBI  yIPaBJICHUS aBTOMOOMJIEM JIOCTaTOYHO  XOPOIIIO
BBITIOJTHSIOT CBOM (DYHKIIMH, HEYTOMOHHBIE Pa3pabOTIMKH BCE COPEBHYIOTCS B IIOTOHE
3a CO3/IaHMEM JOIOJIHUTEIIBHBIX YCTPOMCTB, MOJOKUTEILHO BIUSIOMIMX Ha PYJIEBOE
ynpaBienue. K HbIHE  uUMEWOIIMMCI W BCEM  3HAKOMBIM  OTHOCSITCS
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AHTUIIPOOYKCOBOYHBIE CUCTEMBI U CHUCTEMbI aJalTHUBHOTO Kpyu3-KOHTpois. Ho emé
JI0 BCEIIEJIOr0 BHEIPEHHUS BCSIKOTO POJia raKE€TOB U MUKPOIIPOLECCOPOB B CUCTEMBI
YOPaBJICHUS] TPAHCIIOPTHOTO CPEJCTBA, CYIIECTBOBAIM U JApPyTrHe pa3paboTKw,
TEXHUYECKHU HE TAKHE CJIOXHBIE, HO MOJIE3HbIE B IUIaHE yly4llleHus ynpasisiemoctu. K
TaKOBBIM M OTHOCUTCS CHCTEMa MOJPYJHBaHUS 3agHUX Koyi€c. [Ipumepbl Ha3eMHBIX
NEPENBIXKHBIX arperaToB C YCTAHOBJIEHHON CUCTEMOM MNOJPYJMBAHMS 3aJHEH OCH
MO>XXHO OBUIO BCTPETUTH €IIE COTHIO JIET TOMY Ha3aja. JlaHHbBI NPUHUUI JABHO U
YCHEIIHO MPUMEHSETCS B MOrPy34HKax, KOTOpble pabOTalOT B TECHBIX CKJIAACKUX
NOMEIIECHMSX, B 1IE€XaX 3aBOJIOB U APYIrUX MecTax. Takas cucreMa NpUMEHsIIach eme B
KOHIIE TPHUILATHIX TOJOB Ha CEIbXO3TEXHUKE M BHEJOPOKHUKAX, HANpUMEpP, B
noBoeHHOM «mpoxoaumie» MercedesKiibelwagen GS5. Tunbl noapyiuBaroien
MOJIBECKM Ha COBPEMEHHBIX aBTOMOOMIIAX B mepBbIX cucTtemMax moapyIuBaHus 3aHUX
KOJEC Yrojl UX IMOBOPOTa ObUT BHYIIMTEIBHBIM M COCTABIISUT OKOJIO 15 Tpamycos.
Korma ckopocTh BbIMYCKaeMbIX TPAHCHOPTHBIX CPEJICTB Haudaja CYIIECTBEHHO
BO3pacTaTh, TaKhe OOJBIINE YTIIbI MPHUIILIOCH ype3aTh. B cOBpeMEHHBIX aBTOMOOMIISIX
yroj TOJAPYJWBAHUS JIOCTUTAET MAKCUMyM &8 TpaaycoB. 3aaHssi NOAPYIUBAIONIas
MOJIBECKa TONpa3JesieTcsl Ha JiBa BHJA: AKTHBHYI0 H TmaccuBHyr0. OO0 3ToM
nonpobunee manmee. AxtuBHas Sunmekc./lupext Jlerenmapueie mxuHCH Wrangler
oT 3990 Knaccuueckue mnpsimble xkuHCH Wrangler. Bounbiiol BbIOOp MoJemnei.
becrimarnas JIOCTaBKA. Myxckue
TxuHCBDKeHCKreIKUHCH [ KUHCOBBIEKYPTKHU [XKTHCOBBIE pyOaiiku
planetjeans.ruAipec u tenedon PemkoMIiekTsl 15 pyJlieBbix peek! Bee mapku aBTo!
B wammuuu Oosee 6000 mnosunmii. JloctaBka mo Bcedt P®. Kmurte! Pynesbie
periku/loctaBka u oratal apantust 7 mecsieBKonrakrsipentoke.phAnpec u Tenedon
VY aBTOMOOMIISI, 000PYIOBAHHOTO CUCTEMOM aKTUBHOT'O MOJIPYJIUBAHUS 33 JHUX KOJEC,
MOBOPAYMBAIOTCSl Cpa3y BCE YEThIpE KoJieca C JABUKEHUEM pyJia BoauTenem. B
COBPEMEHHBIX MalllMHAX Mepelada yCUINs Yepe3 PyJIEBOE KOJIECO OCYIIECTBISETCS HE
MOCPEJACTBOM MEXAHUKH — PBIUAKHOW CUCTEMOM, a depe3 komaHay ObY wu
BTSTUBAIOIINE peJie, KOTOPBIE €€ HOCAT Ha3BaHUE aKTyaTopoB. OHU JBUTAIOT 3a/IHUE
pYJIEBBIE TATH, IMOXOXKME HA T€, YTO HCIIOIB3YIOTCS B OCHOBHOI CHCTEME PYJIEBOTO
yrnpaBieHus. AKTUBHAs MOJIBECKa (YHKIIMOHUPYET B JBYX PEXKUMaX MOAPYIUBAHUS.
Hanpumep, nipu Bble3/ie CO CTOSIHKM WM M3 rapaka, B MOMEHThI MMOBOpPAaYMBaHMS
NEepeIHUX B OAHY CTOPOHY 3aJHUE KOJieca MOBOPAYMBAIOTCA B MPOTHUBOMOJIOXKHYIO.
braromapst 3ToMy yMeHbIIaeTcs paanyc nosopora Ha 20-25%.

Ha Bbicokux ckopoctsx paboudast cxema uzMmensiercs. [Ipu noBopore nepeaHux Koséc
3alHA€ TOJPYJIMBAIOT, HO € OOJee MEHbBIIUM YIIOM. 3a TEM, Ha KaKoW Yroiu
NOBOpAaYMBaTh 3aJHUE Koji€ca, MPOU3BOAUT KOHTPOJb JJIEKTPOHHBIM  OJOK
yIpaBJEHUs, PYKOBOJCTBYIOUIMICSA IMOKa3aHUSMU JaTYUMKa YTIJIOBOTO YCKOPEHUS, a
TaK)Ke JaTYMKa CKOpOCTHM M JApyrux. Ha ocHoBanuu mokaszanuii ¢GopMupyeTcs
ONTUMAJIbHBIA aJrOPUTM MPOXOXKJICHHUS MoBOpoTa. Hambosee HM3BECTHBIE CHUCTEMBI
MOAPYJIMBAaHUSL 3aJHEM TMOJIBECKM Yy SIOHCKHMX mnpousBoauteneu. Hanpumep,
komnanusi Honda BBena omnuuio moapyivBaHus 3agHero Mocta emeé B 1987 rogy Ha
cioptuBHOM Kyne mojenu Prelude. ['omom mo3zxe pupma Mazda npumenmna Takyro
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ONIIAI0 HA CBOUX Moaenax 626 u MX6. Takxe ¢ DOTOHM CHUCTEMOH
OKCIIEPUMEHTUpOBAIM M amepukaHiibl B GeneralMotors, oHa HoOcWJIa Ha3BaHUE
Quadrasteer. OHa OMIIMOHANILHO CTAaBUJIACh HA BHEAOpOkHUKK Suburban u Yukon u
Ha mukan Silverado. Y xomnanum Nissan cuctemMa MOAPYJIMBAHUS HA3BIBAIACh
HICAS. Ha Hauane npou3BOJCTBa OHA NMPUBOJAWIACH B JIEUCTBUE THUIPABINYECKUM
MEXaHU3MOM W Oblla OOBEAWHEHA C PYJIEBBIM TUApoycwinTeneM. EE craBwim Ha
mozenu Nissan u Infiniti ¢ 3agaumM npuBogom. Ho B cepenuHe NeBSIHOCTBIX TOJOB OT
TaKOM CHUCTEMbl OTKA3aJUCh, TAK KaK OHA ObLIa CJIOKHOW M HE OTJIMYAJaCh BBICOKOM
HaAEKHOCThIO, U Tepenuin Ha aktyatopel. B 2008 rogy konuepH Renault-Nissan
npeactaBuil RenaultLaguna ¢ HOBOM cucTeMOll mHoOApyIMBaHUs 3aHEN MOIABECKHU
ActiveDrive. EBponeiiibl Takke HE OCTaBaJIUCh OCTOPOHb. Hampumep, KoMIaHus
BMW BHenpuiia cuctemy noApyivBaHusi noJ Ha3zBanuem IntegralActiveSteering Ha
aBromoOunu 7 series u 6 seriesGrancoupe. [laccuBHass MHorue coBpeMeHHbBIE
aBTOMOOUITM 000PYIYIOTCS YIPOIIEHHONW CHCTEMOM MOAPYIMBAHUS 3aJHUX Koiéc. B
3aJIHIOI0 TIOJIBECKY BCTPAaMBAIOTCA JJIEMEHTHI, OOJaJaroIiue OINpeaeTEHHBIMU
(bu3HYeCKUMHU CBONCTBAMHU, MPOTUBOJICHCTBYIONIMMUA WHEPIUU TPSIMOIUHEHHOTO
JBHXKECHMUSL.

Takoil TMN MOAPYJMBaHUSI HA3bIBACTCS MACCUBHBIM. B Takux aBTOMOOWISAX 3aaHSIS
MOJABECKA MPOEKTUPYETCSI MO 0COO0M T€OMETPUM C MPUMEHEHHEM MOJABUXKHON TATH
VYarra. Cucrema CTpOUTCSl TAKUM 00pa3oM, UTO NMpU HAOOpE TOCTATOYHOU CKOPOCTH U
BXOXJICHUM B IIOBOPOT, 3aJHUE KOJIECAa MOAPYJIMBAIOT B Ty K€ CTOPOHY, YTO H
nepeaHue, 3a Ccuér mnepepacnpeneneHus cwi B mojBecke. Kpome HeoObIyHOM
reoMeTpuH, ycuiaeHue 3¢ @dexra MpoUcXOAUT U 3a CUYET YCTAHOBKHU CAJICHTOJIOKOB
onpenenéHHONn yrnpyroctd U ¢Gopmbl. Takas KOHCTPYKIHS MOJIOKUTEIBHO BIUSET Ha
CTAOMIM3AIMI0 aBTOMOOWJIS MPHU TPOXOXKIACHUU BUpaxed. Takod cucTeMoi
ocHamancs FordFocus B mepBoM mokosienun. Ha camom nene gaHHBINM NMPUHITUI HE
SBJISIETCS. HEKUM HOBAaTOPCKUM TEXHOJIOTUYECKUM PELIEHUEM, TaK Kak 3a MOCJIEeIHUE
napy JAECATWICTHNM HWHXXEHEPAMHU YUYMTBHIBAIMCH NOApYyJIUBaromme cpouctea. Ho
HEKOTOpbIE MPOW3BOAUTENH, Takue Kak Ford, ymemmnn ocoboe BHUMaHUE JTaHHBIM
CBOMCTBaM W BBIICITWIN KOHCTPYKIUIO B OAHY OcoOyio cuctemy. [IpenmyriectBa u
HenocTatku I B 3aBepuieHHE OrOBOPHM  OCHOBHBIE IUIFOCBI M MHHYCHI
NOAPYJIMBAIOIIECH 3aJHEd TOABECKH. K TMOJOXKUTEIbHBIM CTOPOHAM OTHOCHUTCA
yBeJIMUEHUEe MAaHEBPEHHOCTU Ojarojaps MEHbBIIEMY T[OBOPOTHOMY paauycy H
yIIydllIeHHe yIpaBiasieMocTu aBToMoOuisi. Hanbosiee cepbE€3HBIM MUHYCOM CUMTAETCS
OoJiee crnoXkHasi KOHCTPYKITUSI CUCTEMBI 3aJ{HEH MOJIBECKH, YTO BJIHUSET Ha CTOUMOCTD
aBTOMOOMWJISI M YBEJIMUMBAET aTpaThl HA PEMOHT.
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Tema 6: «Oco00eHHOCTH KOHCTPYKIIUHM TOPMO3HBIX CHCTEM»

IpakTnueckoe 3ansaTue Ne 11
«BplInoJiHeHH e 3aITaHUI M0 0COOEHHOCTSIM KOHCTPYKIIMHA TOPMO3HOI CHCTEMBI €
EBD u BAS.»

Hean 3ansaTus: «BeinonHenue 3aaHuii 10 0COOCHHOCTSAM KOHCTPYKUUU TOPMO3HOU
cucremsl ¢ EBD u BAS.»

OOecrieyenne 3aHATHSA: IUIAKaThl, KapTOrpaMMbl, TaOMULBbI, JEUCTBYIOIEE
TEXHOJIOTMUECKOE 000py1I0BaHHUE

8.1. CxeMa rugponpuBoia TOPMO30B:

A — ru0kuii UTaHT IepeAHero TopMo3a; B — rubkuit nuianr 3agHero TopmMosa; 1 —
TOPMO3HOM MEXaHU3M IEepeHEro Kojeca; 2 — TpyOonpoBoJl KOHTYpa JIEBbIH
nepeaHui—TpaBbli 3aIHUI TOPMO3a; 3 — IIABHBIN UUWJIUHIP TUIPOIPUBOAA TOPMO30B;
4 — TpyOOTIpOBO KOHTYpPA MPaBBIN MEPEAHUN—JIEBBIN 3aJHUH TOPMO3a; 5 — 0a4OK
IJIABHOTO LWJINH/PA; 6 — BAKYYMHBIN YCUJIUTEND; 7/ — TOPMO3HOM MEXaHHU3M 3aIHETO
KOJIeca; 8§ — YIpyrui pblyar IpuBOIa PETyIsATOpa JABICHUS; 9 — pEerynsaTop AaBICHHUS;
10 — peruar npuBoza perynsTopa nasineHus; 11 — nexanp Topmosa

Ha aBTOMOOMIE MprMeHeHa paboyasi TOPMO3HAas CUCTEMA C THAarOHAIbHBIM
paszesieHreM KOHTYpoB (puc. 8.1), 4To 3HaUYUTENBbHO MOBHIIIAET OE30M1aCHOCTh
BOXKICHHS aBTOMOOWIS. OJIMH KOHTYP THAPOIIPUBOIA 0OCCIICUHBAET pabOTy MPaBOTo
NIEPETHETO | JIEBOTO 3aHETO TOPMO3HBIX MEXaHU3MOB, JPYTOi — JIEBOTO TIEPEIHETO
U mpaBoro 3aaHero. [Ipu oTkase ogHOTO U3 KOHTYPOB pab0veil TOPMO3HON CHCTEMBI
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UCTIONB3YETCsI BTOPOH KOHTYP, 00€CTIEYMBAIOIINI OCTAHOBKY aBTOMOOWIIS C
JO0CTaTOYHOU 3D PEKTUBHOCTHIO.

B runpaBnuueckuil puBOJ BKIKOYEHBI BAKYYMHBIN YCUIUTENb 6 U ABYXKOHTYPHBIA
perynarop 9 naBieHus B 3aJHUX TOPMO3axX.

CrosHouHas TOPMO3HAA CUCTCMa UMCCT IIPHUBOJ Ha TOPMO3HBIC MCXAHU3MBI 3aIHUX
KOJEC.

8.6. TopMO3HOI MEXaHU3M NEPETHETO KoJieca:

1 — TOpMO3HOM TUCK; 2 — HAIIPaABIIAOIIAs KOJIOAOK; 3 — CYNIOpT; 4 — TOPMO3HbIE
KOJIOJIKY; 5 — paOo4uil HUIUHIP; 6 — MOPIIEHB; 7 — YIUIOTHUTEIBHOE KOIBIIO0; 8 —
3alIUTHBIA Y€XO0J HAMPABJISIONIEr0 Nalbla; 9 — Hanpasiaomuii naier; 10 —
3alUTHBIA KOXKYX

TopMO3HOM MEXaHU3M MePeIHero KoJjeca IMCKOBbBIM, C aBTOMaTHUYECKOU
PEryJIUPOBKOM 3a30pa MEX1y KOJOJKAMH U TUCKOM, C TUTaBaIOIEH CKOOOM.

Cko0a obpazoBana cymnmnoptoM 3 (puc. 8.6) u paboyuM IWIHHAPOM 5, CTIHYTHIMU
6onramu. [logBukHas cko0a MpUKpeIUieHa 00JITaMH K MalibllaM 9, yCTaHOBIIEHHBIM B
OTBEPCTUSIX HAIPABJISAIONIEH KOIOMOK. B 3TH 0TBepCcTHS 3a/10KEHA CMa3Ka, MEXKTY
najabIlaMu ¥ HAPABIISIONICH KOJIOAOK YCTaHOBJICHBI pe3nHOBBIE uexiibl 8. K mazam
HATPABJISIONIEH TIO/KATHI MPY>KHHAMH TOPMO3HBIE KOJIOAKH 4.

B nosocty nunmHapa S5 yCTaHOBIIEH NOPLIEHD 6 C YIUIOTHUTEIBHBIM KOJIBIIOM 7. 3a
CYET YIPYTOCTH 3TOTO KOJIbIIA TOIIEPKUBACTCS ONITUMAITBHBIN 3a30P MEXITY
TOPMO3HBIMH KOJIOJIKAMH U TUCKOM. B BapMaHTHOM HMCIIOJTHEHUH Ha aBTOMOOHIIH
MOTYT OBITh YCTAaHOBJICHBI KOJIOJKH C CUTHAIM3aTOPOM M3HOCA HAKJIAIKN KOJIOIKH.
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8.7. TopMO3HOI MEXaHU3M 3aJIHETO KOJieca:

1 — raiika KperjeHus: CTYNHUIIbl; 2 — CTyNUIA KoJjieca; 3 — HIKHSIS CTSDKHAs MPY>KUHA
KOJOJOK; 4 — TOpMO3Hasi KOJOJKa; 5 — HampaBistouias MnpyxxkuHa, 6 — pabouuii
HUWIMHAP; 7 — BEPXHSS CTSHKHAA MPYXKUHA; 8§ — pazKUMHAas IUIaHKa; 9 — masen peryara
NPUBOJA CTOSSHOYHOrO Topmo3a; 10 — peluar mpuBoAa CTOSTHOYHOrO TOopMo3a; 11 —
IIUT TOPMO3HOTO MEXaHU3Ma

8.8. PaGouwnit 100581051501 (0] TOPMO3HOTO MexaHu3Ma 3aJTHETO KoJieca:
A — npope3b Ha YIIOPHOM KOJIbIIE; 1 — ynop KOJIOJKHU; 2 — 3alUTHBINA KOJIMA4yoK; 3 —
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KOpIyC UUIUHApPA; 4 — TMOpPIIeHb;, 5 — YIJIOTHUTENb, 6 — OMOpHas Tapenka; 7 —
npyxuHa; 8 — cyxapu; 9 — ynopHoe kosib1io; 10 — ynopssliii BUHT; 11 — mrynep

Topmo3Hoii Mexanu3m 3aaHero koJieca(puc. 8.7) 6GapaOaHHBIN, C ABTOMAaTUYECKUM
peryJMpoBaHMEM  3a30pa Mexay KoioakamMu UM OapabaHoM.  YCTpOHCTBO
aBTOMATUYECKOT0 PEryJIUPOBaHUS 3a30pa pPacIoyiokeHOo B paboueM nmiusiape. Ero
OCHOBHBIM 3JIEMEHTOM SIBJISIETCSL pa3pe3Hoe ymopHoe Koiblo 9 (puc. 8.8),
YCTaHOBJICHHOE Ha MOpiiHe 4 Mexay OypTukoM ymopHoro BuHTa 10 u aByms
cyxapsimu 8 ¢ 3a3opom 1,25—-1,65 mm.

YnopHble koisiblla 9 BCTaBJICHBbl B IUWIMHAP C HATATOM, OOECIEUMBAIOIIUM YCHUIIUE
CIBUTA KOJIbIIA IO 3epKany uuiauHapa He meHee 343 H (35 krc), uro mpeBbiliaet
yYCHUJIUE Ha MOPIIHE OT CTSHKHBIX NMPYKUH 3 U 7 (CM. puc. 8.7) TOPMO3HBIX KOJIOIOK.

Korna u3-3a nu3Hoca Hakiaaok 3a3op 1,25—1,65 mm OyzieT MOJIHOCTHIO BBIOpaH, OypTHK
Ha ynopHoM BuHTE 10 (cM. puc. 8.8) npmwkumaercs Kk OypTHUKY KoJblia 9, BCaeacTBUE
YEro yIOPHOE KOJIBIIO CIIBUTAETCS BCIEH 3a IMOPIIHEM Ha BelWunmHy u3Hoca. C
MPEKPAIIEHUEM TOPMOKEHUSI MOPIIHM YCUIUEM CTSKHBIX MPY>XKUH CIBUTAKOTCS [0
ynopa cyxapeid B OypTHK yHOpPHOTO KOJjbIla. Tak aBTOMAaTUYECKU IMOJICPKUBACTCS
ONTHUMAaJbHBIN 3a30p MEXKIY KOJIOJAKaMu U OapabaHOM.

B &7

8.9. I[IpuBOJ CTOSHOYHOM TOPMO3HOM CUCTEMBI: | — KHOIIKAa (pUKCALUK phlyara; 2 —
phI¥ar MpruBOJa CTOSHOYHOTO TOPMO3a; 3 — 3alIMTHBIN 4eX0Jl; 4 — Tara; 5 —
YPaBHHUTEIb TpOCa; 6 — peryJIMpoBOYHas raika; 7 — KOHTpramka; 8 — tpoc; 9 —
000J109Ka Tpoca

CTosiHOYHAsi TOPMO3HASI CHCTEMA C MEXaHUYECKUM MPUBOJIOM, IEHCTBYET Ha
TOPMO3HBIE MEXaHU3MBI 33JTHUX KoJiec. [IpuBO CTOSHOYHOIO TOPMO3a COCTOUT U3

pbruara 2 (puc. 8.9), peryJIupoBodHOM TATH 4, ypaBHUTENA 5, Tpoca 8, peryara 10 (cm.
puc. 8.7) py4HOro MpUBO/Ia KOJIOJOK U Pa3KMMHOM TUTAaHKHU 8.
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8.10. JlaTyuk aBapuitHOrO YPOBHSI TOPMO3HOM KUJKOCTH:

1 — 3ammMTHBIA KOJIMA4oK; 2 — KOPHYyC AaTdyuka; 3 — OCHOBaHUE Jaruuka; 4 —
VIUIOTHUTEJIBHOE KOJIBIIO; 5 — 3aKMMHOE KOJIbIIO; 6 — OTpakaTelb; 7 — TOJKATENb; & —
BTYJIKa; 9 — momiaBok; 10 — HEMOABMXKHBIE KOHTAKThI; 11 — MOABMXKHBINA KOHTAKT

JJaT4yuk aBapuiiHOT0 YPOBHSI TOPMO3HOI KMIKOCTH MEXAHUYECKOTO THIIA.

Kopnyc 2 (puc. 8.10) natuuka ¢ yrmiaoTHuTeneM 4 MoakaT K OCHOBAHHUIO 3 3aKUMHBIM
KOJIBLIOM 5, HABMHUEHHBIM Ha TOPJIOBUHY Oauka. OJHOBPEMEHHO K TOPIYy TOPIOBHHBI
nopkat ¢uaner otpaxarens 6. B 3ToM nonoxeHnn 3a)KMMHOE KOJIBLIO YA KUBAETCA
nByMsi (uUKcaTOpaMd, UW3TOTOBJICHHBIMH Ha ocHoBaHuu 3. Yepe3 otTBepcTHe
OCHOBAHMS IPOXOJIUT TOJIKATENb 7, COEIMHEHHBIN C MOIUIABKOM 9 C MOMONIBIO BTYJIKU
8. Ha Tonmkartene pacmnoisioxkeH MOABWKHBIA KOHTAakT 11, Ha Kopmyce nardymka —
HEenoJABMKHbIE KOHTakThl 10. ITooCTh KOHTAaKTOB 3arepMeTH3MpPOBaHA 3ALUTHBIM
kosnaykoM 1. IIpu noHm>xeHnn ypoBHS TOPMO3HOM KHUAKOCTU B OauKe J10 IPEAEIbHO
JOMYCTUMOI'O MOJBHKHBIM KOHTAKT OITyCKAeTCsl HAa HEMOJBMYKHBIE KOHTAKThl MU
3aMBIKAET LIENb CUTHAJIBHOM JIAMIIBI aBapUMHOIO COCTOSIHUS TOPMO3HON CUCTEMBI B
KOMOUWHAIMU TPUOOPOB

Kpome ABS, TSC, ESP, cymectByeTr Takke 3JIEKTPOHHAs MpOrpaMma, MOJTy4YMBILIAs
HazBaHue EBD - 3jekTpoHHOe pacnpenesieHHe TOPMO3HBIX CHJI. OJTa CHCTEMaA
00b1yHO BhIcTynaeT B posu "nosecka" k ABS, TSC u ESP, ontumusupys npexie Bcero
TOPMO3HBIE CHJIBI HA 33JHUX KOJIECAX.
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Korga EBD oxa3siBaeTcst BocTpeOoBaHHOM? B 0OBIYHBIX YCIIOBUSX OCHOBHAS Harpyska
JIO’KUTCSL HA TOPMO3a MEPETHUX KOJIEC, KOTOPBIE UMEIOT JIYUYIIUH KOHTAKT C JOPOIOM,
MOTOMY YTO TIPU TOPMOKEHHH aBTOMOOMIIH KaK Obl "KITIOET" HOCOM, Mepepacipenessis
BEC HA MEPEIHIOK YacTh. Ho npencraBuM, 4To HAA0 3aTOPMO3UTh, KOTJAa MAILIMHA €/IET
B rOpYy - OCHOBHAsI Harpy3ka Ternepb MPUXoaUTCs Ha 3aHue kKojieca. Cuctema EBD
MpeaHa3HavYeHa ISl TAKAX CIIy4acB.

[TosiBunack cuctema, Mpu3BaHHAs YIY4YIIUTh pabOTy TOpMO30B, - BrakeAssistSystem
(BAS). BAS BrimogaeTcss 1Mo KOMaHAE JaT4yhKa, PETHMCTPUPOBABIIETO Uepecqyp
OBICTpOE MepeMelIeHne NeAald TOPMOo3a, CBUJIETENIbCTBYIOIIEE O Hayaje KCTPEHHOTO
TOPMOXKEHHSI, M OOECNeuYMBaeT CO3/JaHHE€ B TOPMO3aX MAaKCHUMAaJIbHO BO3MOXKHOTO
JaBJIeHUs KUIKOCTH. B aBTOMOOMIsiX ¢ ABS naBneHue &KUAKOCTH OTrpaHHYMBACTCS,
YTOOBI HE JIOMYCTUTH OJOKUPOBKY Koiiec. [loaTtomy BAS mpennaznaueH st co3maHus
MaKCUMAaJbHOTO [IaBJIEHUS B CUCTEME TOPMOXXEHHUS TOJIbKO B HAuYaJdbHbII MOMEHT
IKCTPEHHOM OCTaHOBKM aBTOMOOWIs. Ho naxke storo mocratouyno, uroObl Ha 15%
YMEHBIIIATh TOPMO3HOW MyTh MPH TOpPMOXeHUH co ckopoctu 100 km/4. Takoe
COKpallleHHEe TOPMO3HOTI'O IyTH MOKET OKa3aThCsl pemaromum: cuctema BAS criocoOHa
CIACTH YbIO-TO JKU3Hb.
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I Without BAS

[ToTenuman aBTOTOpMOXKEHHSI OTPOMEH. J[aXke MpOCTEHINE CUCTEMBI CIAcaloT KU3HU:
€CJIM CKOPOCTh IEpes yAapoM CHU3UTh Ha 5%, BEPOSATHOCTH JIETAIBHOIO HCXOAA
yMmeHbluaercss Ha 25%. A COMIacHO pealbHOM CTATUCTUKE aBapUMHOCTU B IIECTH
€BpOMEICKUX CTpaHax, CHUCTeMbl aBTOTOpMOKEeHHS Ha 40% yMEHBIIAIOT PUCK
noyuntsb Tpasmy B JITII.

B ormumuuu ot BAS u Bompeku pacmpoctpanenHoMy 3abiyxnaenuto, ABS u ESP ne
YMEHBIIAIOT TOPMO3HOM IMyTh, a, HAIIPOTUB, HEPEIKO €r0 yBEIUYUBAIOT. B KOHEUHOM
UTOTE CLEIUIEHUE C JOPOroil ONpeAessieTcs] pPUCYHKOM MTPOTEKTOPa, LIMPUHON Tpoduis
U Xxapakrepuctukamu ImMH, a ABS u ESP He NO3BOIAIOT NMPOTEKTOPY NPOSABUTH
"xapaktep". IlpaBma, Ha acdaibTe yBEIMYEHHWE TOPMO3HOIO IYTH OKa3bIBAETCA
HE3HAYUTENbHBIM (WJIA HE MPOSBIISETCS), OJIHAKO Ha PBIXJIOM CHETY, TPaBUH, ChIITy4YeM
IpyHTE MPOUTPHIII B UTHHE TOPMO3HOTO MMYTH MOXKET HocTurath 20%.

BrnpoueM, Ha CKOJNB3KOM JIEITHOM TIOKpBITUM moanepxkka ABS, nHaobopor,
o0ecrieuynBaeT yMEHbBIICHUE IyTH JI0 MOJIHOM OCTaHOBKM Ha 15% mo cpaBHEHUIO C
aBTomoOmiem 0Oe3 ABS, komeca kotoporo Obutn 3atopmoxeHsl "B 103". OmHako
IJIaBHOE B TOM, 4T0 ABS B KpUTHUYECKON CHUTyallud COXpaHSET BO3MOXKHOCTh
ynpaBisaTh aBTomoOmieM, a ESP eme u momoraer BepHyTh MalinHy Ha O€30MacHYIO
TPAEKTOPHIO JABHKECHUS.

Eme oqHa HOBUHKA B TOPMO3HOM TexHUKE - cuctema VSC. OHa coueraer JOCTOMHCTBA
U BO3MOXKHOCTH ABS, crucTteMbl KOHTPOJS TATM M CUCTEMBI KOHTPOJS HaJl OOKOBBIM
yBOJIOM aBTOMOOWJS. OHA TakXke KOMIEHCUPYET HEKOTOpbIE HEAOCTATKH, MPUCYIIUE
KO U3 CUCTEM, YTO OOECIEeUMBAET YBEPEHHOIO JIBUKEHUE JIaKe Ha WU3BMIIUCTBIX
CKOJIB3KHX JIOPOTax.

Hatuuka VSC OTCIEXMBAIOT PEKUMBI padOThI JIBUraTelNss U TPAHCMUCCHH, CKOPOCTh
BpaIlleHUsI KaKJO0T0 U3 KOJIEC, JAaBJIEHUE B TOPMO3HOM CHCTEME, Yrojl TIOBOpOTa Py,
NIONIEPEYHOE YCKOPEHUE W OTKJIOHEHWE OT Kypca, a IOJYYEHHBIE JAHHBIE MEPEAA0T
OJIOKY 3JeKTpOHHOTO yrpasieHus. Mukpokomistorep VSC, o6paboTtaB nHbopMaImio
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OT JIaTYMKOB, M OIICHMB OOCTAaHOBKY, NMPUHUMAET EAUHCTBEHHO IMPaBUJIbHOE IS
KOHKPETHOM CUTYAllMU PELICHUE U OTAACT KOMaHAy MCIIOJHUTEIbHBIM MeXaHu3Mam. B
CUTYallUsX, KOTOpbIE MOTJIM Obl CTaTh aBAPUNHBIMU H3-3a U3JIUIITHEH YBEPEHHOCTHU
1100 BCIIEICTBUE HEJOCTATOYHOTO OMbITa BoaUTENs, cucteMa VSC CKOPPEKTUPYET €ro
JICHCTBYS, UCTIPABUT OIMIMOKY W HE MO3BOJIUT aBTOMOOWIIIO BBIATH W3 MO KOHTPOJISL.

VSC Vehicle Stability Gontrol

[Tpeanoaoxum, aBTOMOOH/Ib BXOJUT B BUPaK Ha CJMIIKOM OOJIBIIION CKOPOCTH, a
BOJMTEIIb, OCO3HAB, YTO OIIHUOCS C €€ BEIOOPOM JIeIaeT APYTYIO OIIMOKY - Pe3KO
TOPMO3UT WJIK YPE3MEPHO BHIBOPAYUBACT PYJIb B CTOPOHY IOBOpoTa. [Toayuus
UH(GOPMALIHIO OT JaTYHKOB, cucTeMa VSC MIHOBEHHO PErMCTPUPYET, YTO aBTOMOOMIIb
OKa3aJICsl B KPUTUYCCKOM IOJIOKCHHUH, U HE TOMycKasi OJIOKMPOBKH KOJIEC JI0 1034,
niepepacIpe/ieisieT TOPMO3HbIC YCHIIHSI Ha KoJiecax, 4TOOBI IPOTHBOCHCTBOBATD
Pa3BOpPOTY aBTOMOOMIISI BOKPYT BEPTUKAILHON OCH.

IToueMy BiajenbIBl MAIIMH BBICIIETO KJIACCA JIOJDKHBI IMETh BaXKHBIE COCTABIISIOLINE
6e3onacHocT? OHM JODKHBI YCTaHABIUBATbCS Ha BCE aBTOMOOWIIH, YTOOBI
o0e30macuTh BOAUTENS U naccaxxupoB. B Hemanekom Oynymem VSC craHer psiioBoid,
kak u ABS.
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Tema 6: «Oco00eHHOCTH KOHCTPYKIIUHM TOPMO3HBIX CHCTEM»

IIpakTnueckoe 3ansTue Ne 12
«BblInoJiHeHHe 3aJaHU IO 0COOEHHOCTSIM KOHCTPYKIUU CTOSIHOYHOM
TOPMO3HOM CHUCTEMBI € JJIEKTPOHHBIM YIIPABJICHHEM.»

Heab 3ansiTusA: «BolonHeHne 3aaHUI IO 0COOEHHOCTSIM KOHCTPYKIIUU
CTOSTHOYHOUW TOPMO3HOM CUCTEMBI C JJIEKTPOHHBIM YIIPABJICHUEM. »

OOecrieyeHne 3aHATHSA: IUIAKaThl, KapTOrpaMMbl, TaOMUIbI, JEUCTBYIOIIEE
TEXHOJIOTHUYECKOe 000pyI0BaHUE
DyekTpoMexaHnuyeckuii ctossHouHbI TopMo3 (Electromechanical Parking
Brake, EPB) sBsieTcsi COBpeME@HHON KOHCTPYKITUH CTOSSHOYHOM TOPMO3HOM
CUCTEMBI, B KOTOPOH UCIIOIb3YETCS DJIEKTPOMEXAHUYECKUN IIPUBOJT TOPMO3HBIX
MEXaHU3MOB.
DIIEKTPOMEXAHUYECKUM CTOSTHOUHBIA TOPMO3 BBITIOIHSET CAeAyolre GPyHKIUM:
- yAep:KaHHe aBTOMOOMIISI Ha MECTE NP CTOSHKE;
- aBapuitHOE TOPMOKEHHUE MPHU ABMXKEHUN aBTOMOOMIIS;
- yAepKaHue aBTOMOOMJIS IIPU TPOTAHUH HA MObEME.

4.2 Ycmpoucmeo 31eKmpomexanuyecko20 CmosHOYH020 Mopmo3a

Cucrema EPB (pucyHok 2) ycTaHaBIMBaeTCs Ha 3aIHME KOJIeca aBTOMOOMIIS.
DNEeKTPOMEXAHUUECKHUI CTOSTHOYHBIM TOPMO3 UMEET Clieytoliee ooIiee
YCTPOWCTBO:

- TOPMO3HOU MEXaHU3M;

- TOPMO3HOW NPUBO;

- DJICKTPOHHAs CUCTEMA YIIPABJICHHUS.

Pucynok 1 — O6uuii Bua cuctemsl EPB
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B cucreme HCIIOJB3YIOTCA HITATHBIC TOPMO3HbLIC MEXAaHU3MbI, KOHCTPYKTUBHEIC
HN3MCHCHMUA BHCCCHEI B pa6oqne MUJIMHAPLBI.

TopMo03HOM PUBOJ YCTAaHABIMBAETCS HA CYNIOPTE TOPMO3HOTO MEXAHU3MA.
TopMo3HO# TipUBOT TTpeoOpa3yeT MEKTPUUECKYIO SHEPTHIO OOPTOBOM CETH B
MOCTYIATENBHOE IBUKEHUE TOPMO3HBIX KOJIOJOK. JIJIsI BBITTOJTHEHUS
BO3JIOXKEHHBIX (DYHKIIUN MPUBOJ] BKJIIOYAET CIEAYIONIUE KOHCTPYKTUBHBIE
BJIEMEHTHI:

- DJICKTPOJBUTATEIND;

- p€MEHHas nepeaaya;

- TUIAHETAPHBIN PEAYKTOP;

- BUHTOBOM MPUBO/I.

Bce sneMenThl HaxoAsTCs B OJHOM Kopryce. BpaiaTteabHoe IBUKEHHE
AJICKTPOJIBUTATEIIS] YEPE3 PEMEHHYIO MEpPEIady NeEPEacTCA Ha IUIAHETAPHBIN
penykrop. [IpuMeHeHne miaHeTapHOro peayKTopa 00yCIOBICHO CHIKCHHEM
YPOBHS IIIyMa, MacChl MPUBOJIA, @ TAKXKE CYIIECTBEHHOW YKOHOMHUEH
MPOCTpPaHCTBA. PEayKTOp OCyIIECTBIISET MEPEMELICHUE BUHTOBOTO IPUBO/IA,
KOTOPBIN B CBOIO ouepeab 00ecIeurBaeT MOCTyNaTeIbHOE JBUKEHUE TTOPIIIHS
TOPMO3HOT'O MEXAHU3MA.

DJIEeKTPOHHAsI CHCTEMA YNPaBJIEHHsI CTOSTHOYHBIM TOPMO30M OOBEANHSIET:

- BXOJHBIC JTATYHKU;

- OJIOK yripaBJieHuUs;

- HCTIOJIHUTEIHHBIE MEXaHU3MBI.

K BXOZHBIM JaTYMKAM OTHOCSTCS] KHOTIKA BKJIFOUCHHS TOPMO3a, TaTYHK YKIIOHA,
JaT4uK neaanu cuervieHus. KHonka BKJIIOYEeHHUs pacroyiaraeTcs Ha
[EHTPAIIbHON KOHCOJIM aBTOMOOMIIS. [laT4MK yKIIOHAa HHTETPUPOBAH B OJIOK
yropaBieHus. JlaTuuk neganu CleryieHrs pacioioKeH Ha MPUBOJIE CICTUICHUS U
(buKCcUpyeT JBa MapaMeTpa — MOJ0KEHUE U CKOPOCTh OTITYCKAHUS TTeIaH
CIICTUICHHSI.

4.1. Pexomenayemasi qureparypa

4.1.1. OcHoBHas1 TUTEpaTypa:

Caduynnun, P.H. VnatennexkryanbHble OOPTOBbIE CUCTEMBI HA aBTOMOOHMIBHOM
Tpancnopte : MmoHorpadus / P.H. Capuynnun, M.A. KepumoB. — Mocksa ; bepnus :
HMupext-Menua, 2017. — 355 c. : wi., cxeM., Tabs. — PexuM goctymna: mo nojmnucke. —
URL: http://biblioclub.ru/index.php?page=book&i1d=473825. — bubnuorp. B KH. —
ISBN 978-5-4475-9238-7. — DOI 10.23681/473825. — TeKCT : 31€KTPOHHBIH.

HpyxunuH, A.M. MogaepHuzauus JABUTaTeNel BHYTPEHHETO CrOpPaHUS:
IWIMHAPOTIOpIIHEBAsE Tpynna HoBoro mnokosienus / A.M. JlpyxunuH. - Mocksa-
Bonorna : Undpa-Umxenepus, 2017. - 151 c. : un., cxem., tabn. - ISBN 978-5-9729-
0158-6 ; To xe [Dnexrponnnii pecypc]. - URL: http://biblioclub.ru/index.php?
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page=book&id=466777
4.1.2. JlonostHUTeIbHAS JIMTEpPaTypa:

Capuymmun, P.H. KoHcTpykius, pacyeT W O3KCIUTyaTallMOHHBIC CBOMCTBA
TpaHCIIOPTHBIX cpenactB : yueOnuk / P.H. Cabuymmn, A.C. AdanaceeB, P.P.
Caduymnmun. — Mocksa ; bepnun : lupexr-Menua, 2018. — 313 c. : ui., cxem., Tadi. —
Pexxum  nmoctyma: mno mommucke. — URL:  http://biblioclub.ru/index.php?
page=book&id=493346. — ISBN 978-5-4475-9658-3. — DOI 10.23681/493346. —
TeKCT : 3JIEKTPOHHBIN.
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