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MNPEAUCJIOBHUE

Ceroanst Tema TIOHHHTAa aBTOMOOUJIEH CTPEMUTEBHO HaOupa-
€T TOMYJISIPHOCTh BO BCEM MHUpE, B TOM yncie U B Poccun. [Tostomy
3Ta TeMa Hallla OTKIMK U B cepe BBICIIETO U CpeaHero mpodec-
CHOHAJILHOTO 00pa30BaHusl.

VYuebHoe nocoOHe HaMCaHo Ha OCHOBE JICKIUH 110 TUCIUIUINHE
b3.JIB1 «TronuHr aBromoOmiiell Ha NPEeIIpUATHIX aBTOMOOUIBHOIO
CEpBUCa», YMTAEMBIX CTYACHTAM MEXaHHKO-TEXHOJIOTHYECKOTO (ha-
kynbreta TTACY B cootBercTBuM ¢ 'OC BIIO Tperbero nokoneHus.

B mocobum paccMOTpeHBI TEOPETHYECKHE OCHOBBI TIOHHHTA
aBTOMOOWIIEH Ha MpeInpUsTUsIX aBTOMOOUIIBHOTO cepBUca. YueOHOoe
nocobue mpenHa3HAuYeHO Ui CTYIEHTOB TEXHHUYECKHX BY30B, 00Y-
YAOMUXCS 10 TPOoGMI0 «ABTOMOOWIBHBIA CEPBUCY HAIPaBICHUS
noarotoBku OakanaBpoB 190600.62 «Oxcrmyaraiusi TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIINH U KOMIUIEKCOBY.

[Tpo6nembl TIOHWHTa MOJYYHJIM OCBEIIEHHE BO MHOTUX yueO-
HBIX M3JIaHHSIX, HO Yallle BCETO KaK COCTaBHBIE YaCTH KOMIUIEKCHON
po0OJIEMBI CEPBUCHOTO TEXHUYECKOTO 0OCTYKUBAaHUSI aBTOMOOMJIEH.
OT10 yueOHOe rnocolue SBISAETCS MOIMBITKOW CUCTEMaTU3UPOBATH Ha-
KOIUIEHHYIO MH(POPMAIIHIO TI0 TIOHUHTY aBTOMOOMIIEH.



BBEJIEHUE

B Hactosmee BpeMs cdepa ycIyr B MUPOBOH IKOHOMUKE pa3-
BUTBHIX CTPaH UTPaAET ONpEAeAIoIYo poib. Tak, 101 cdepsl yc-
ayr B cTpykrype BBII (BHyTpeHHero BamoBoro mpoaykrta) CIIIA
coctasiigeT 80 %, crpan 3anagHoit EBponbl — 67-71 %. B oteuect-
BEHHOW PKOHOMHUKE Ha cepy ycayr NpUXOAUTCS MOKa MPUMEPHO
50 % BBIL.

Cpenn mupoxoil HOMEHKJIATYphl YCIYT 0c000€ MECTO 3aHUMa-
I0T YCIIYTH aBTOMOOMJIBHOTO cepBHca. [lonutuueckne U conpagbHO-
HKOHOMHUYECKHE Tpeodpa3oBaHus, mpousomeanme B Poccun, crioco6-
CTBOBQJIM BO3POXKJCHUIO M PA3BUTHIO OTEYECTBEHHOTO aBTOMOOMIIE-
CTPOEHHS, a TAaKXKe YBEJIWYCHUIO MMIIOPTAa WHOCTPAHHBIX aBTOMOOH-
Jied. DTo MpUBEIIO K OBICTPOMY POCTY MapKa JIETKOBBIX aBTOMOOHIIEH.
W3 rosa B roa 1078 MHOMApOK YBEJIMYMBAETCSI U CelYac COCTaBIISET
npuMepHo 25 %. Cpenn MHOMAapoK J0CTaTOYHO MHOTO MPECTHXKHBIX
U JIOPOTHX aBTOMOOWMIIEH. DTO — HarJIsIIHBIN MOKa3aTeNb 3HAYUTEIEHO
BBIPOCIIETO 0JIaroCOCTOSIHNS POCCUNCKUX I'PaK/IaH.

OteyecTBEHHBI aBTOMOOMIIBHBIM CEPBUC CTPEMUTEIHHO MPO-
rpeccupyet. [1ocTOSHHBIN POCT aBTOMOOHMIBHOTO TIapKa CTPaHBI 00Y-
CIIOBUJI YBEJIMUEHUE MPOM3BOJCTBEHHBIX MOIIHOCTEH, T. €. yBEIHue-
HUE KOJMYECTBa MPEIPHUATHN aBTOCEPBHCA, MOBHIIIEHHE YPOBHS UX
TEXHUYECKON OCHAIIEHHOCTH H MpoecCHOHATI3MAa PAOOTHUKOB.

OnHOBpEeMEHHO M3MEHSIOTCS TPEeOOBaHMUS M 3alPOCHI KIIMEHTOB
aBTrocepBuca. OHM CTAHOBSTCS OoJiee pa30OpUUBBIMU U TPEOOBATEb-
HbIMU. [103TOMY 3HaUUTENBHO BO3POC MEPEUEHb aBTOMOOHMIIBHBIX YC-
JIYT, 4TO MOBJIEKIJIO 32 COOOM CO37aHNE YHUBEPCAIbHBIX CTAHLIUN TEX-
Hudeckoro obcyxuBanusi aBromoouneir (CTOA). Cpemu 6oJbIoro
KOJINYECTBA CTPYKTYpHBIX noapasaencHnii CTOA nosiBUIIMCh HOBBIE:
CEKTOPBI TIOHWHTA M TIPOJIAXK 3aITaCHBIX YaCTel M aKCecCyapoB.

TIOHUHT SIBIIAETCS OJHOW HU3 COBPEMEHHBIX PA3HOBHIHOCTEMN
aBTOMOOMJIBHOTO CEpBHCA, MOPOXKACHHBIX HOBBIMH BKYyCaMHU M TIO-
TpeOHOCTSIMHU aBTOBIIA/ICIBIIEB.
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Beeoenue

Twonune agmomoduns — 370 TEXHUYECKOE BO3/CICTBUE HA aB-
TOTPAHCIIOPTHOE CPEACTBO, HAIIPABJIEHHOE HA YIY4YIIEHHWE €ro IOo-
TPeOUTEIHCKIX CBOWCTB, T. €. Ha yIOBJIETBOpEHHE TPeOOBAaHUH BIla-
JeTbIla aBTOMOOWIIS, HE CBSI3aHHBIX C U3MEHEHHEM OCHOBHOW (pyHK-
LM aBTOMOOWJII KaK TPAHCIOPTHOIO CPEACTBAa U HE NMPUBOASIIUX
K CHUKEHUIO €ro HaJIeXKHOCTH.

B miepeBojie ¢ aHMMICKOTO tuning TOCIOBHO 03HAYAET «HACTPOM-
Kay, «perynupoBkay». CienoBaTebHO, TFOHUHT aBTOMOOMIIS MOJKHO TIO-
HUMAaTh KaK HACTPOMKY WM MOATOTOBKY aBTOMOOWJISI B COOTBETCTBUU
C ITO’KEJIAHUSAMU KJIIMEHTA, KOTOPBIN 3aKa3bIBacT yCIyry. B TexHudeckoit
JUTEpaType MHOT'Ia TIOHUHT Ha3bIBAIOT Moouuxayueil.

TiOHUHT cucTeM, B pe3yabTaTe KOTOPOTO H3MEHSIOTCA 3KC-
IUTyaTallMOHHbIE CBOMCTBa aBTOMOOWIS (MOAM(UKALUs TBUTATE,
TPAaHCMHMCCHH, TOPMO3HOM CHCTEMBI, CHUCTEMBI YIPaBJIEHUS), Ha3bl-
BaeTcs 10000pyAoBaHueM (TIepeoOOPyI0BaHHEM ) aBTOMOOHIIS.

UYro e moOyKIaeT BIAACNBIEB CEPHUUHBIX aBTOMOOMIIEH, yale
BCEr0 aBTOMOOWJICH COBPEMEHHBIX, MHOT/IA TIPECTHKHBIX M OYECHB J0-
pOTHUX, TIIATENbHO Pa3pabOTaHHBIX U M3TOTOBJIEHHBIX HA 3HAMEHHTBIX
aBTOMOOWMJIbHBIX 3aBOJIaX, MHOTOKPAaTHO HCIBITAHHBIX Ha 3aBOJICKHX
TpeKax, MOJIb3YIOIUXCS CIIPOCOM Ha MOTPEOUTENTBCKOM PBIHKE, BbI-
TIOJTHATH TIOHUHT, T. €. BHOCUTh U3MEHEHUS U JIOTIOJHEHHSI BO BHEIITHUI
OOJIMK ¥ JJaXKe KOHCTPYKIIUIO CBOETO JIFOOMMOTO (OKEIe3HOTO KOHS»?

Bompoc HenmpocToil, 1 0AHO3HAYHO OTBETUTHh HA HETO HEJIb3S.
OueBHUIHO, YTO OTBETOB MOKET OBITH CTOJIBKO €, CKOJIBKO CYLIECT-
BYET 3aKa3YMKOB TIOHUHTA.

OpHM aBTOBJA/ENbIIbI XKENAOT U3MEHUTh BHEIIHUN BUJ aBTO-
MOOWJISL JUIS TOTO, YTOOBI CAeNaTh ero 0ojiee 3aMETHBIM B TpaHC-
MOPTHOM TOTOKE (BEb SPKHE aBTOMOOWIN OoJiee 3aMETHHI B JI000€
BpeMsl CyTOK); APYTHE€ CTPEMSTCS CIeNaTh €ro OTIWYAIOIIUMCS OT
aBTOMOOMWJIEH aHAJIOTMYHBIX MOJENEH, KOTOPHIMU O0Naa0T APY3bs
Y 3HAKOMBbIE; TPETbU — JFOOUTENN OCTPHIX OIIYIIEHHH — YIy4IIaloT
TATOBO-CKOPOCTHBIE CBOWCTBA CEPUIHOTO aBTOMOOWIIS, TPUOIIIKas
€ro K CIIOPTUBHOMY BapHaHTy; a MHbIE, TaK Ha3bIBa€Mble MacTepa-
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Tronunz asmomoounsn

30JI0TBIE PYKH, TIO CBOEH HAType UCTIBITHIBAIOT OCTPYIO MOTPEOHOCTD
yJIydliaTh KOHCTPYKLIHMIO Y3JIOB U arperaroB B COOTBETCTBUU CO
CBOMMHM IIPEJICTaBICHUSIMU O COBEpLIEHCTBE. Benb, Kak M3BECTHO,
COBEPILICHCTBY Tpejienia HeT!

CriopTuBHBIE KIyOBI MTOABEPralOT CEPbE3HOMY TIOHUHIY aBTO-
MoOMIIM (KaK JIETKOBBIE, TaK M TPY30BbI€), MpeIHA3HAUECHHbIE IS
Y4acTHsI B CIIOPTUBHBIX COPEBHOBAHMAX aBTOMOOMIeH, pammm. Ta-
KUM 00pa3oM, TFOHUHT — 3TO UCKYCCTBO MPHUAATh HHAUBUAYAIBHOCTh
OJIHOMY U3 COTEH ThICAY OJIMHAKOBBIX aBTOMOOMJIEH, BBIITYCKAaeMBbIX
aBTOMOOWJIBHOM NIPOMBIIUIEHHOCThIO. Yale Bcero TIOHUHTY IOJ-
BEp)KEHBbI JIETKOBbIe aBToMOOMIM. [lpaBna, mHOrzma B JMTEparype
BCTPEYAETCS] MHEHHE, YTO JOOOOPYAOBAHHE CIIOPTHUBHBIX aBTOMOOHU-
neil He sBisieTcs TIOHMHToM. Ho cymiecTBa fiena 3To He MeHseT.

B nHacrosee Bpems TIOHUHT aBToMOoOMIel B Poccun nomyuni
JIOBOJIBHO IIMPOKUN pa3Max, a 3a pyOekoM OH JIaBHO YK€ CTaj Ha-
CTOSIIIIMM MCKYCCTBOM M MPUOBUIbHBIM On3HEecOM. [T0CKOIIBKY KOJH-
YeCTBO IMOTEHIMAJIBHBIX 3aKa3YMKOB TIOHMHIA IOCTOSHHO pAaCTET,
CO3/aI0TCsl HEOOXO0IMMBIE YCIOBHS JUIsl yIOBIETBOPEHUS! COOTBETCT-
BYIOIIMX 3allpOCOB aBTOBJIaJeNbleB. Ha ynuBieHne, coBpeMeHHOMY
TIOHUHTY CTaJIU MOJBEPraThCsi aBTOMOOMIIN €I1l€ COBETCKOTO MPOH3-
Bojacta: 'A3, BA3, A3JIK. Ho sto BmonHe o0bsicuumo. KauecTBo
MeTajjla TO03BOJIIET aBTOMOOWISM, BbITyHIeHHBIM B 70-80-X IT.
IIPOLIIOTO BEKa, MO-NpexHEMY ObITh B cTpoto. KoHeuHo, BpeMs Jaet
0 cebe 3HATh, OJJHAKO WMEHHO M3 TaKUX aBTOMOOWIEH HapoHBIE
YMEJIbLIbI YaCTO CO3Jal0T HACTOSIIIME II€IEBPhI TIOHHUHTA.

dusznueckue IuIa, OpraHu3aluy Wik npeanpusTas (Gupms),
BBINIOJIHSAIOUINE TIOHUHI aBTOMOOWIJIEH, B JIUTEpaType Ha3bIBAIOTCS
miwoHnepamu.

Ilocne oxoHYaHMSA By3a MHOTHE BBITYCKHUKH, MOJYyYUBIIHE
JUIUIOMBI O BBICIIEM OOpa30BaHMM 10 HANPABIECHUIO «aBTOMOOWIIb-
HBIM cepBUCY, peanu3ysl MOJY4YCHHbIE 3HAHUS M HaBBIKM B CBOEH
npoecCHOHANBPHON AEATENBHOCTH, MOTYT CTaTh TIOHEpaMu. B Ha-
CTOSIIIIEM Y4eOHOM IOCOOMH W3JI0KEHBI OCHOBBI TEOPUU TIOHWHTA
aBTOMOOMJIEH U HEKOTOPbIE MPAKTUYECKUE PEKOMEHAAIINH.
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Beeoenue

TronuHr BecbMa MHOrooOpaszeH. OmHO ydeOHOe mocobue
HE B COCTOSIHUM OCBETHTb BCE aCIEKThl TEXHOJOTMYECKOTO IPOLec-
ca, Ha3bIBa€MOro TIOHMHIOM. II03TOMy BBITYCKHUKY BYy3a, MOCBS-
THUBIIEMY CBOIO IPO(ECCHOHATIBHYIO AESITEIbHOCTh aBTOMOOMIIBHO-
MY CEpBHCY, HEOOXO/IMMO YUYNUTHCS TIOHUHTY BCIO JKU3Hb, TEM OoJiee
YTO TEXHUYECKHI POrpecc He CTOUT Ha MECTE.

ITockonbKy OOJBIIMHCTBO BBIITYCKHUKOB BYy3a CaMHU SBJISIOTCS
aBTOBJIAJIENIBIIAMHA U Y MHOTHX U3 HUX MOKET BO3HMKHYTH €CTECT-
BEHHOE (@ Take MOJHOE€) )KeJIaHUuE MOJABEPrHYTh TIOHUHTY CBOM aB-
TOMOOWJIb, TO TIPU HAMCAHUH TEKCTa y4eOHOTO MOCOOHs aBTOp IO-
IBITAJICS TIOCTaBUTh CTy/AEHTa — Oyaymiero paboTHUKAa aBTOMOOWIIb-
HOTO CEpBHCAa — KaK B IOJIOKEHHE TIOHEpPA, TaK U B IIOJOXKEHUE
3aKa34yMKa, 10 MPOEKTy KOTOPOIO JOJKEH BBINOJIHATHCS TIOHMHT.
Orto Oyner cnocoOCTBOBaTh JIyYIIEMY MOHUMAHHIO MHOTHMX JIEH-
KaTHBIX MPOOJIEeM TEXHUYECKOI'0, OPraHMW3allMOHHOTO U IPABOBOTO
XapakTepa, CBSI3aHHBIX C TFOHUHIOM aBTOMOOMJIEH.

B nporiecce n3ydeHns TEXHOJOTHYECKUX MPOILIECCOB TIOHHMHTA
MOJKET CJIOKUTHCSI BIIEUATIIEHUE, OCOOEHHO y CIIEIUAINCTOB TI0 TeX-
HUYECKOM SKCILTyaTallil aBTOMOOMJIEH, YTO HEKOTOpbIE BUABI TIO-
HUHTa aHAJIOTHYHBI TexHu4Yeckomy obcmyxuBanuto (TO) mmm Texy-
memy pemoHty (TP) aBTOMOOWIS, Hampumep peryJiupoBKa yriia
OTEpPEeKEHNs 3aXUTaHus WM 3aMEHa HEKOTOpBIX JeTajieil, y3JIoB
U JIa’Ke arperaros.

OTO He TaK, IOTOMY YTO y TIOHMHIAa M TEXHUYECKOTO 00CIy-
KUBaHUS WIM peMOHTa aBTomMoOmiel pasnsle neau. TO u TP aBTO-
MOOMJIEN MPOBOASTCS C IIENIbI0 IPEIOTBPALIEHUS JTU00 yCTpaHEHUS
OTKa30B M HEUCIPABHOCTEHM, KOTOpPbIE MOTYT BO3HUKHYTh WJIH BO3-
HUKAIOT MPH AKCIUTyaTanuu aBToMoomitst. TO mpoBoaUTCS TO TUIAHY
B 3aBUCHMOCTH OT npobera aBTomoomiisA, a TP — mo HeoOXxoauMocTH.
TroHHHT ke BBIMIOTHSAETCA Jake Ha HOBOM aBTomMoOuie. Ero rmaBHo#
3a/auell SABJIAETCS YIOBJIETBOPEHHE MOXKEJIaHWN 3aKa3uMKa, IyCTb
MHOTJa U OYEeHb aMOUIO3HBIX.



1. TFOHUHI" KAK C®EPA YCJVYT

1.1. Buapl TIOHMHTA

[Io BuAy BBINOJHSAEMBIX PabOT (yCIayr) pa3iUyaroT TIOHUHT
BHYTPEHHUH, TIOHWHT BHENIHUN, a’porpaduro, 10000pyIoBaHUE
(WM TEXHUYECKUH TIOHWHT) U aHTUKOPPO3UOHHYIO 3aIuTy. B 3aBu-
CUMOCTHU OT LI€JIell U MecTa MPOBEACHUS TIOHMHTAa OH MOXET OBITh
3aBOJICKUM, IMPEANPOJIAXKHBIM UM BBITIOJHEHHBIM B CIIELUAIU3UPO-
BAHHOM (TIOHMHTOBOM ) aTelIbe.

BuyrpenHuii TIOHUHTI. [[eb BHYTPEHHETO TIOHUHIA — U3MEHE-
HUE MHTEpPhEpa CAJIOHA, T. €. €r0 YIyUIIeHHE B COOTBETCTBUU CO BKY-
COM BIIaJIeNiblla aBTOMOOMIIS, B OOJIBIIMHCTBE CIy4aeB, aBTOMOOWMIIS
nerkoBoro. IIpousBoauTcs nekopaTHUBHasl OTIENIKAa CajlOHA IOJ Me-
TaJl, JIepeBO WM KapOOH; U3MEHSIETCS BHYTPEHHSs OOMBKa cCajloHa
MaTepHalaMH MOCJIEeTHEr0 TOKOJICHHUs, T00aBIsSETCsl M3BICKAaHHAS OTI-
JIETKa PYJIEBOTO KOJIECa; YCTAaHABIUBAIOTCS CUACHBS aHaATOMUYECKOTO
THIIA, MHOTOTOYEUYHbIE PEMHHU O€3011aCHOCTH, HOBBIE KPACUBBIE PYyUKU
pBIlYara KOpoOKH Tepeniad, HaKIaAKA Ha TeJallH; 3aMEHSIOTCS KOBPH-
K1 Ha 0oJiee COBPEMEHHBIE U SKOJIOTUYHBIE; BBIIOJIHIETCS HEOHOBAs
MOJICBETKA, J00aBisieTcs coBpeMeHHas ayauocucrema, GPS-HaBu-
raTrop, aBTOPErUCTpaTop, TEIEBU30P, MOOWIBHBIN Tese(hoH WU parus
1 MHoroe sipyroe. Vcnosib3ys COBpEMEHHYIO TEPMHUHOJIOTHIO, MOXKHO
CKa3aTh, YTO MPOU3BOJUTCS PECTAMIMHT aBTOMOOMIIS.

Pecmaitnune — 510 n06aBiIeHNE HOBBIX OMIMI B CTaHAAapTHBIC
KOMIUIEKTAIllU1 aBTOMOOUJISI U HEOOJIbILIOE KOCMETHYECKOE U3MEHEHNE
IUISL TOTO, YTOOBI OCBEXKHUTH €r0 BHEIIHUHA BHI. OOBIYHO pECTAMIHHTY
I0/IBEPratoTCsl aBBTOMOOUIIM MTOCIIEIHUX JIET BBIITYCKA.

Buemnmii TronuHr. OH npeanosaraeT, B YaCTHOCTH, YCTaHOB-
Ky HOBBIX KOJIECHBIX JIUCKOB, CIIOMJIEPOB, aHTUKPHUIbEB, HAKJIaI0K Ha
MOPOTH W KOJIECHBIE apKH; 3aMeHy OamMmepoB, BO31yX03a00pPHUKOB,
JIEKOPATUBHBIX PEIIETOK pPaauaropa; YCTAHOBKY JOTOJHUTEIBHBIX
3epKajl, a’pOAMHAMHUYECKOTO OOBeca; MCIOJIb30BaHME a’porpaduu;
MOHTa)X PEHJIMHIOB Ha KPbIIlI€ aBTOMOOWMIIS, KEHT'YPSATHUKOB U T. II.
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1. Tronunz xax cgpepa ycnyz

Heo0xoauMo y4uThIBaTh, YTO BHEIIHUI TIOHUHT — SIBJICHUE JI0-
BOJILHO MPOTHBOpeurBOE. [IpHn yCTaHOBKE pa3NHMUHBIX HAPYKHBIX aK-
ceccyapoB aBTOMOOWIIb HECOMHEHHO CTAaHOBUTCSA OoJiee TNpHBIIEKa-
TEJIbHBIM, HO a’pOJMHAMUKa €ro Ky3oBa yxynmaercs. OObEeKTUBHO
MIPOKOHTPOJIMPOBATH CTETNIEHb H3MEHEHHUS a3POMHAMHYECKHX MTOKa3a-
tener B yciaoBuax CTOA cnoxHo, T. K. JUIsl 3TOro Heo0XoauMma crie-
nuagbHas J1abopaTopusi, OCHAIIEHHAs a’pOJAMHAMHUYECKON TpyOoH.
Tonbko mpoyBKa aBTOMOOWIISI B a9pOIMHAMHYECKON TpyOe 1o aHa-
JIOTHU C TIPOJIyBKOH JIETaTENbHBIX allllapaToB MOXET BBISIBUTH BEIU-
YUHY U3MEHEHHS a3pOANHAMUYECKOTO COTMPOTHBIICHHS MaMHbl. Of1-
HAKO CTOMMOCTh TaKHX MCCIIEIOBAHMIA OYEeHb BHICOKA, M TIOITOMY IS
YaCTHBIX aBTOBJIA/ICIIBIIEB OHHU HELEJIECOO0Pa3HbI.

Asporpagusi. OT0 TEXHHKA HAHECEHUS PUCYHKa C IMOMOIIBIO
CIIEIATIFHOTO TIprOopa — adporpada Ha JFOYI0 MOBEPXHOCTH AaBTOMO-
Owtsi. DKCKITIO3MBHBIC, HETTOBTOPHMBIE PHUCYHKH Ha Ky30BE MPHIAIOT
VHIMBUAYaTbHOCTh aBTOMOOMITIO M CHIDKAIOT BEPOSITHOCTD €T0 YrOHa.

Texnnuyeckuii TIOHUHT (710000pyI0BaHMe, NepeodOPyI0Ba-
HHe). TexHnYecKuil TIOHUHT aBTOMOOUIISI — 3TO 0oJiee BBICOKHI ypo-
BeHb TIOHMHTa. OH UMeEET LeNbI0 M3MEHEHNE TTapaMeTPOB TPAHCMHUC-
CHH, DYJIEBOTO YIPABJICHHUS; YBEITUYEHHE MOIIHOCTU JIBHUTATEIs
(popcupoanue JIBC), yBennyeHne MaKCUMaIbHOW CKOPOCTH aBTO-
MOOWIISI; YITYUIIEHHE €r0 TOPMO3HBIX CBOMCTB; MPHIaHHE aBTOMOOH-
JIFO CIIOPTUBHOTO CTWIS U T. A. CleCTBUEM TEXHUYECKOTO TIOHWHTA
SBIISICTCS U3MEHEHHE HEKOTOPBIX DKCITyaTallMOHHBIX CBOMCTB aBTO-
MOOWIISI, HATTPUMEP AUHAMUYHOCTH, YIPABISEMOCTH, YCTOMYMBOCTH,
TOTUTUBHON YKOHOMHUYHOCTH.

K TexHn4yeckoMy TIOHHMHTY CII€AyeT OTHECTH TIOHWHI aBTOMO-
OWJIBHOTO JBUTATEIsl, TPAHCMUCCHH, PYJIEBOTO YIPABICHUS M TOP-
MO3HOM CHUCTEMBbI. T€XHUYECKUI TIOHUHT TPEOYyeT BBHIMOJIHEHUS CIIOXK-
HBIX U TPYAOEMKHX TEXHOJIOTHYECKUX OTIepalnii, KOTOpbIe BO3MOKHBI
TOJILKO TIPY HAJIMYHH CIIEIIHATEHOTO 000PYI0BAHUSL.

Twnune oeuzamensn, B 4aCTHOCTH, MPEANOJAracT H3MEHEHHUE
KOHCTPYKIIMM CHCTEM BITyCKa TOpIOYEl CMECH M BBIIYCKa IMPOIYKTOB
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Cropanwusi, U3MeHeHue (popMbI KaMep CrOpaHus U KJIAIlaHOB, YCTAaHOBKY
HOBBIX pacHpeieUTeNbHbIX BaJIOB C pacIIMpPeHHbIMU (pazamu razopac-
MIPEAEIICHUS U YBEINYEHHON BBICOTON MOJBbEMA KYJIauKOB, 3aMEHY KO-
JIEHYaTOTO BaJla C YBEIWYEHHBIMH pa3MepaMH KPUBOIIHMIIOB, MOHTAX
TypOOHarHeTaresst ¥ T. A. MoeT BOZHUKHYTh OTPEOHOCTh H3MEHEHHS
MHUKpPOIPOLIECCOPHON MPOrpaMMBbl YIPaBJIEHUS JBUTaTEIEM.

Tronunz mpancmuccuu tpedyeT BHECEHUST N3MEHEHUH, 3aTpa-
THBAIOIINX arperarsl U y3jbl aBToMOoOWIs. Hampumep, MoxkeT OBITH
IIPOM3BE/ICHA 3aMEHA PelyKTopa TJIaBHOM Mepeiayu Wik MexXaHuye-
CKOHM CTynmeH4aTol KOpoOKM mepenad Ha JIPYrylo C YBEJIUYEHHBIM
KOJIMYECTBOM CTYIIEHEH M, MOXKET OBITh, C HHBIM 3aKOHOM pacIpe/ie-
JIEHUs] TEepPeAaTOYHbIX YHUCENl. JTO IMOMOXKET YAEpXKUBAaTh YaCTOTY
BpallleHUsl Baja JBUTaTelsl B 30HE MAaKCUMAJIbHOI'O KPYTSAIIEro MO-
MEHTa, N30eKaTh «IIPOBAJOB» CKOPOCTHOTO PEKUMa TPHU TEPEKITIO-
YEeHUSX Nepeiay, MHTEHCUBHEE PA3TOHATH aBTOMOOHIT.

MHorue Takue padoTbl HEBO3MOXHBI 0€3 Cephe3HBIX WHKE-
HEPHBIX PACUETOB MM OOJIBIIOTO MPAKTUYECKOTO OIBITA TIOHEPA.

Tionunz mopmo3noil cucmemvl U pyie6o20 ynpaeieHus Tak-
Ke SBISETCS OYEHb BAKHBIM ACIEKTOM TEXHMYECKOTO TIOHMHTA,
TpeOyIOUMM crenuaibHbIX 3HaHuWW. [Ipu mopaboTke TOPMO3HOM
CUCTEMBI CJIEYET YUUTHIBaTh, yTO 10 80 % Bceil pabOThI TOPMO3HBIX
MEXaHHU3MOB BBINOJHIIOT TOPMO3a NEPETHUX KOJIEC, TO3TOMY OHU
TpeOYIOT MHTCHCHBHOTO OXJIQXJIEHUSI, 0COOCHHO Tociie (hopcrupoBa-
Hus /IBC u yBenmueHus cKopocTH JBMKeHUs aBToMoOmst. C 11elbio
yiydmeHus: 3p(EeKTUBHOCTH TOPMO3HOM CHCTEMBI MOTYT OBITH pa3-
MEIIEHBl 3HAYUTEIBHO OOJBIINE MO pa3Mepy TOPMO3HbIC BEHTHIIH-
pyeMble OMCKH, a Takke 0ojiee MOUIHbIE TOPMO3HBIE MEXAHWU3MBI,
OCHOBHBIE TapaMeTpbl KOHCTPYKIUU KOTOPBIX JOJDKHBI OBITH TINIA-
TEJIbHO PaCCUMTaHBbl CHEIUAINCTAMU.

Cnopmugnulii cmunbs — €1ie OJHO U3 HalpaBJICHUM TeXHUYe-
CKOTO TIOHMHTa. CIIOPTUBHBIN CTHJIb IPENIOJIaraeT YCTaHOBKY Clle-
JYIOLUX 3JIEMEHTOB:

— (OpCUPOBAHHOTO JIBUTATEIIS;
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1. Tronunz xax cgpepa ycnyz

— KOHCTPYKIIHMA, YCHUIIMBAIOIINX Ky30B (OaJIKH KECTKOCTH, TyTH
0€30MacHOCTH U T. 11.);

— KOJIEC C HU3KONMPO(PWIBHBIMU LIIMHAMM JUISI CHUKEHUS LIEH-
Tpa Macc aBTOMOOMIIS;

— CIIOPTUBHOM TOPMO3HOM CHCTEMBI, COJEpKAIEH BEHTUIIU-
pyeMble TOPMO3HbIE AMCKH, AJTIOMHUHHEBBIE CYNIOPTHI C HaIlpaB-
JSIOUIMMU U3 HEp)KaBEIOIeW CTanM, TOPMO3HbIE LIJIaHTH, KOTOPbIE
apMHUpPOBaHbl OOMOTKOM U3 HEpIKaBEIOIIEH CTalId, BBICOKOA(DPEKTHB-
HbI€ TOPMO3HBIE KOJIOJIKH;

— IByX- WJIA MHOTOJWCKOBOTO CIIOPTUBHOTO (PPUKIIMOHHOTO
cueryieHus 6e3 eMI(epHBIX MPYKUH;

— 00JIETYEHHOTO MaxOBUKa JIBUTATEeNs, T. €. MAXOBHKA C MEHb-
IIIMM MOMEHTOM HHEPIINH;

— CIIOPTUBHOTO TJIYIIMTENS, 00J1a/1al0lero MUHUMAaIbHBIM a3-
POIMHAMUYECKUM COIIPOTUBIIEHUEM;

— BO3/YIIHOTO (PHIIBETPA C BBICOKOW CTENEHBIO (PHIbTPAIHH, HO
C MUHUMAaJIbHBIM COIIPOTUBJIEHUEM BO3/YIITHOMY ITOTOKY.

OauH U3 XapakTepHBIX MPUMEPOB — YCTAHOBKA CIIOPTHUBHOIO
riymuTens. Takue TylmuTenu MPOU3BOAATCSA Ul OT€YECTBEHHBIX
nsurareneit ¢ 1999 r. u3 HepkaBerolel cTaau, UMEIOT BHYTPEHHUI
nuameTp oT 48 10 63 MM M MOTYT yCTaHaBIIMBAThCS NMPAKTUUYECKU HA
m000# aBTOMOOWIE. [ ymuTeNh MPSIMOTOYHOTO THIAa 00NagaeT 3a-
METHO MEHBIINM MPOTHUBOAABIEHUEM (CONPOTUBICHUEM ABUKEHUIO
BBIXJIOITHBIX T'a30B) U MOXET OBITh YMECTHBIM JIOTIOJHEHUEM K (op-
CUpOBaHHOMY jBMrarento. Hempocratok — BEICOKHMIT ypOBEHB ITyMa.

AHTHKOPPO3HOHHAS 3allIMTa AaBTOMOOMJISl. AHTUKOPPO3UOH-
Has 3alliTa aBTOMOOUJIEH KpaitHe HeoOX0ouMa, T. K. MHOTHE aBTOMO-
OWIM XpaHATCS HAa OTKPBITBIX CTOSHKAX, MPH SKCIUTyaTallud TOABEP-
raroTcsi JeMCTBUIO aTMOC(epHON MBI U BJIAard, COJIEpKaIle Xumu-
YECKH arpecCUBHBIE BEIIECTBA, MOCKOJIbKY B HACEJIEHHBIX IYHKTaX
B 3UIMHEE BpeMs JIOpPOTM 00padaThIBarOTCs CIIEHUATIbHBIMU peareHTa-
MH, OKa3bIBAIOIIMMH HETATMBHOE BJIMSHUE HAa METAJLIMYECKUE YaCTH
aBTOMOOMIeH. Bee Bemyiue aBTONMPOM3BOMUTENN Ha CBOMX 3aBOJAX
BBITIOJIHSIOT aHTUKOPPO3HUOHHOE MOKPBITUE aBTOMOOUJIEH.
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AHTUKOPPO3NOHHOE MOKPHITUE C TEUEHUEM BPEMEHU pazpylia-
€TCsl, TIO3TOMY €ro IMepHOJUYECKH HEOOXOIMMO BOCCTaHABJIMBAThH
1100 3aMEHATh KaueCTBEHHO HOBBIM aHTUKOPPO3HOHHBIM COCTABOM.
OTO0 U COCTABIISAET NIPEAMET AHMUKOPPOIUOHHO20 MIOHUHZA.

3aBojCcKoO# TIOHWHI. 3aBOJICKOI TIOHUHI MPEJIOiaraeT BbINOJ-
HEHHe 3aKa3a OyayIIero aBTOBIIAIEINbIA €lle Ha CTAJUH M3TOTOBJICHHS
aBTOMOOWJISL, T. €. B 3aBOJICKMX IeXax JIN00 y auiepa. 3aka3uuK MOXKET
BBIOpaTh OJIMH M3 BapUAHTOB KOMIUICKTAI[MM aBTOMOOWIIS M3 TEX, 4TO
MpeUIararoTcsi B aBTOCAIOHE, HAIIPUMED, BBIOPATH I[BET Ky30Ba, OOUBKY
cajoHa. OH J1a’ke MOYKET 3aKa3aTh BApUaHT aBTOMOOWIIS C IPYTUM JIBU-
rareyieM, YCUJIEHHOW IMoJBecKOM U T. . OTHAKO BO3MOYKHOCTH 3aKa3-
YHKa 371€Ch OTPAaHUYEHHBI, U TAKUE YCIYTU CTOSIT OYEHB JIOPOTO.

TroHuHrOBBIE aTesbe. DTO CHENMATU3UPOBAHHBIE IPEAIPH-
ATUSl aBTOCEPBHCA, B KOTOPBIX BBITIOJHAIOTCS HauOoJiee CIIOKHBIC
MIPOEKTHl TEXHUYECKOTo TIOHMHra. OHU OCHAILlEHBbl CIELHUATIU3UPO-
BAHHBIM TEXHOJOTMYECKUM OOOpYIOBAaHUEM U HMEIOT BBICOKOKBA-
TuUIUpOBaHHBIA nepcoHan. [locie BBIMOTHEHMS TIOHWHTA TaKHe
aTeNbe MPEJOCTABIIAIOT 3aKa3YMKy apaHTUH Ha BBINOJIHEHHBIE pa-
00THl | Jal0T TMOJPOOHBIE MHCTPYKIMU IO 3KCIUTyaTallud Iepene-
JAHHOTO HMMH aBTOMOOWJIS, IMOCKOJBKY TaKOH aBTOMOOWIIb YXKe
HE CYUTACTCS CEPUIHBIM.

Hanpumep, u3BecTHbIE MHOCTpAaHHBIE TIOHUHIOBBIE areiibe Bra-
bus Karlsson (TronuHr asromoOmneir Mapku Mercedes) Tech Art
u Cartonic (TroHuHT aBTOMOOMIEH Porsche) mocie BeIoIHEHHSsT TEXHU-
YeCKOTO TIOHMHTA, T. €. TOCJIe YaCTUIHOM TMEepeIeNIKH aBTOMOOHIIS, yc-
TaHaBJIMBAIOT Ha HEM CBOM ToBapHbIN 3HaK. A ¢upma AMG (I'epma-
HUS) TIOJTy4aeT ¢ KOHBelepoB aBTo3aBojja Mercedes Ky30Ba aBTOMOOH-
nei, nopabaTeiBaeT MX B COOTBETCTBHU C TIOKEIAHMSMH 3aKa3uMKa
M 3aTeM BHOBbB Tepe/aeT Ha 3aBOJI, MOCIIE Yero UX COOMPAOT B TIOHWH-
rOBOM atenbe. Takas TEXHOJIOTHs ABJISIETCS] TapaHTUEN BBICOKOIO Kade-
CTBA BBIMOJHEHHBIX Pa0OT U MOJUIEP’KUBAET BBICOKUH MPECTHK (PUPMBIL.

IMpeanpogaxubiii TIOHMHI. B COOTBETCTBMH C Ha3BaHUEM
MPEANPOIAKHBIA TIOHUHT TPOBOJUTCS B aBTOCAIOHE IEpE] HEIo-
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CPEIICTBEHHOM Mpojiaxed aBTOMOOWISI. 3aKa3uuK, T. €. TOKYIMAaTelb,
MOXKET 3aKa3aTh ayJAHOCHUCTEMY, IICHTPATBHBINA 3aMOK, CHCTEMY CHT-
HATM3aIH, IPOTHBOYTOHHYIO CUCTEMY U PSJ IPYTUX aKCECCyapoB,
MPUCTIOCOONICHMIA, TOBBIIIAOIINUX YI00CTBO M 0E30MaCHOCTHh IKC-
IUTyaTali aBTOMOOMJIS.

Kpome Toro, npeanpoaakHblii TEOHUHT UMEET €1I€ OJIHO OYEHb
BaXHOE JIOCTOMHCTBO: YCTAHOBKA BCEX ITUX CHUCTEM U JIOTIOJTHUTEIb-
HOTO 000pyHOBaHMS Y O(GHUIMATEHOTO JUiepa He MPUBOJMUT K IIpe-
KpAIlEHUIO JCWCTBUS TApaHTUIHBIX 00S3aTEIhCTB 3aBOJA-U3TOTOBH-
TEJsl B OTHOILIEHUH HOBOT'O aBTOMOOHIISL.

Bce mepeunciieHHbIe BHIIBI TIOHHHTA OTHOCATCS K pas3psay
ouyuanvhbix.

1.2. Berpeua ¢ 3akoHOM

[lepen HauanoM TIOHMHTA U B IIPOLIECCE €TI0 BHIMIOJIHEHUS MEPeN
3aKa34MKOM BO3HHMKAET MHOXKECTBO KPYITHBIX U MEJIKHUX MPOOIIEM.

IlepBas nmpobaema COCTOUT B TOM, UTO JUIs BBINOJIHEHUS Kaye-
CTBEHHOT'O TIOHMHI'a HEOOXOJMMO 3apaHee IpoAyMaTh BCIO €ro Ipo-
HeAypy W TPENCTaBUTh €€ B BHUJE CBOEOOPA3HOTO IMpOeKTa. ITO
MOJKHO C/I€aTh TOJBKO MPU YIaCTHH NMPOPECCHOHAIOB.

Ho camas BaxxHasi, ri1aBHasi IpoOjieMa — 3TO BBIIOJHEHUE TPpeOo-
Banuil Ero BemnuectBa 3akona. Bo Bcex NMpOMBIIUIEHHO pa3BUTHIX
CTpaHax, 00JIaJal0IMX Pa3BUTON aBTOMOOMIIBHOM TIPOMBIIIIIIEHHOCTBIO,
TIOHUHT aBTOMOOWIIEH cTporo perynmupyetcs. CylecTByeT MHOXKECTBO
HOpPMAaTUBHBIX aKTOB PA3JIMYHOIO YpPOBHS, KOTOPbIE HE pa3pellaroT ca-
MOBOJILHO BHOCHTH U3MEHEHHUS B KOHCTPYKIIUIO aBTOMOOHJISL.

B Poccuu nopsiiok KOHTPOJIS 3@ BHECEHUEM U3MEHEHUN B KOH-
CTPYKLHMIO TPAHCIIOPTHBIX CPEJCTB YCTaHOBJEH npukazoM MBJI PO
No 1240 ot 2000 r. (pen. ot 19.02.2007 r.). Llenbto KOHTPOJIS SBIIS-
€TCsl TMOATBEPKACHUE COOTBETCTBUSI BHECEHHBIX M3MEHEHHI Tpebo-
BAaHUSAM CTAHJAPTOB U JIPYTMX HOPMAaTHBHBIX aKTOB, KOTOPBIE peria-
MEHTHUPYIOT 0€30M1aCHOCTh JOPOKHOTO JIBUYKEHUSI.
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Crpansbl, noanucasume Konsenuuio OOH o nopoxHoM 1BU-
XKeHuH, paspabotamu ¢ ydactuem Poccum u npunsanu CornamieHue
0 €IMHOOOPA3HBIX YCIOBUSAX TEXHUYECKOTO KOHTPOJS KOJECHBIX
TPaHCIOPTHBIX CPeICTB. Bo Bcex IMBMIIM30BAHHBIX CTpaHax oTpado-
TaHbl O0ILIME OPraHU3aLMOHHBIE U TEXHOJIOTMYECKUE MPUHIUIIBI UH-
CTPYMEHTAJIBHOTO KOHTposs. IloaTomy K aBTOMOOWIISIM MOBCIOLY
MPEIBABIISIOTCS IPUMEPHO OJTHH U T€ XKe TpeOOBaHUSI.

Heo0x01MM0 TOMHUTB, YTO MPH BHECEHUH JTIFOOBIX U3MEHEHHUN
B aBTOMOOWJIb CJIEIyeT, MPEXKIEC BCEro, BBIMOJHATH TpeOOBaHHUS
[TpaBun goposxxkHoro nerxkenus (I1JI/]) k TexHHUYECKOMY COCTOSHUIO
aBTOMOOWIIA | K ero Oe3omacHocTH. Hanbonee BaxxHBIE U3 STHX Tpe-
0oBanuii ipuBoATCs B [IpmioxkeHnn kK «OCHOBHBIM TOJIOKECHUSIM,
T. e. x [TJI/I.

Hampumep, B 1. 3 «OCHOBHBIX MOJOXEHUI» TOBOPUTCS, YTO
000pyZ0BaHNE TPAHCIIOPTHBIX CPEJICTB, YYACTBYIOIIUX B JOPOKHOM
JBMKEHUH, B YaCTH, OTHOCSIIEHCS K 0€301MacCHOCTH IBHKEHUS M OX-
paHe OKpYXKaromell cpeapl, JOJDKHO OTBEYaTh TPEOOBAHUSAM COOT-
BETCTBYIOIIMX CTaHAApPTOB, MPaBUJI U PYKOBOJCTB IO TEXHUYECKOU
AKCIUTYaTallMH 3TUX TPAHCIIOPTHBIX CPEJICTB.

He cnenyer 3a0biBaTh, 4TO 3aMeHa y3JIOB U arperaTton, TpeOo-
BaHHA K KOTOPBIM peryiaMmeHTupyrorcs IlpaBunamu, NomKHa OBITh
COTrJIacOBaHA TAKXK€ M C MPEANpPHUATHEM-U3TOTOBUTENEM TPaHCIOPT-
HOT'O CpEJCTBA WJIM C MHOM YHNOJHOMOYEHHOM Ha TO OpraHu3alueit
(cm. ct. 7.14 Tpunoxenus k TTJ1/T).

B Ilpunoxennn k «OCHOBHBIM TOJIOKEHHUSIM» IO JIOMYCKY
TPAHCHOPTHBIX CPEIACTB K IKCIUTYaTallud U OOS3aHHOCTSIM JIOJDKHO-
CTHBIX JIMI] 10 OOECIEeUeHUI0 0E30MaCHOCTH JOPOKHOTO JIBUKECHUS
coaepxurcs [lepedeHb HEHMCIIPAaBHOCTEM M YCIOBUM, IIPU KOTOPBIX
3anpenaercs dKCITyaTaluss TPaHCIOPTHBIX cpeAcTB. Ilepedens oc-
HoBaH Ha TpeboBanusx 'OCT P 51709-2001 u apyrux HOpMaTuB-
HBIX JIOKYMEHTOB, B TOM YHCJI€ — MEXAyHapoaAHbIX. OH onpexaenseTr
TpeOOBaHUSA K OKCIUIYaTal[MOHHOW O€30MacHOCTH TPAHCIOPTHBIX
cpenctB. [lynkr 7.18 storo Ilepeuns 3ampemaer 3KCILTyaTalUio
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TPaHCIIOPTHOT'O CPEACTBA, €CJIM U3MEHEHHS B €r0 KOHCTPYKIHUIO ObI-
nu BHeceHbl 0Oe3 paspemienus ['MBJI/] ('AW) unu WHBIX OpraHoOB,
onpenenseMbix [IpasurensctBoM Poccniickoit denepanumn.

Kpome Toro, B 1. 15 «OCHOBHBIX MOJIOXKEHUI» HAUCAHO: CO-
OTBETCTBYIOIIME JIOJDKHOCTHBIE M HMHBIE JIMIIA B ClydasX, Hpeay-
CMOTPEHHBIX JEMCTBYIOIIUM 3aKOHO/IaTENbCTBOM, B YCTAHOBJIEHHOM
MOPSIJIKE COTJIACOBBIBAIOT «...BHECEHUE M3MEHEHUN B KOHCTPYKLUIO
3aperucTPUPOBAHHBIX TPAHCHOPTHBIX CPEJCTB, BIMSIOMIMX Ha olec-
Ne4eHne 0e30IacHOCTH JIOPOKHOTO ABMXKEHUSD).

OO0 wu3MeHeHHMsIX B aBTOMOOWJIE JOJDKHA OBITH TOCTaBJIEHA
B U3BECTHOCTh CTpaxoBasi KOMIaHMs aBToOBiajenbla. OHU (M3MeHe-
HUS) JOJDKHBI OBITH COTJIACOBAHbBI C LIEHTPOM HHCTPYMEHTAJIBHOTO
koutposist TUBJIJT ("AN).

be3onacHOCTb 3aMeHBI JIIOOOTO JIEMEHTa KOHCTPYKIIMU JOJIXK-
Ha OBITh MPOBEPEHA IEpesa HayaJloM 3KCILTyaTallud aBTOMOOWII,
nojBepriierocs TIOHUHTY. Henb3s skcmmyatupoBaTh MallMHY,
HE OTBEUAIOUIyl0 TpeOoBaHUAM 0e30MacHOCTU. A Tpojaka Takoro
aBTOMOOWMIIS BOOOIIE HE3aKOHHA.

B GonpmuHCTBE ciydaeB HU 3aBoj-u3rotoButens, HU CTOA
HE JAlOT TapaHTUH O0e30MacHOCTH aBTOMOOWJISI TOCIIe BHECEHUH
B Hero usMeHeHuil. Hukro He Oyner Bo3MenaTh Biaieiblly aBTOMO-
OWJIsl SKOHOMHUYECKHI WIJIM WHOH yIIepO, ecliu 3aMeHEHHAs 110 JKeTla-
HUIO 3aKa34yMKa JeTajlb IBUTCSA NpUUnHOM aBapuu. [loaromy, npexnae
4YeM pellaThCsl Ha TIOHWHT, CBSI3aHHBIM C 3aMEHON CTaHAApTHBIX 3a-
BOJICKUX JIeTajieil, He00X0JMMO XOPOIIO MOJyMaTh M B3BECUThH BCE
JOBOJIBI «3a» M «HPOTUB». TOJIBKO aBTOBJAJENEI-3aKa3uUK HECET
MIOJIHYI0 OTBETCTBEHHOCTD 3a MPUTOJAHOCTh K 3KCILTyaTaluu U 0e30-
MIaCHOCTh aBTOMOOWIIA 11OCJIE€ IPOBECHMSI TFOHUHTA.

OdurmansHpIX OrpaHMYEHHU 0Y€Hb MHOTO, M Ha TIEPBBIA B3I
Ka)XETCsl, YTO C CEpUIHBIM aBTOMOOWJIEM ITOYTH HUYETO HENb3s Cle-
JIaTh, HE BOM/IA B IIPOTHBOpeUne ¢ 3akoHOM. Ho 310 He coBcem Tak!

JIEHCTBUTENBHO, CYILECTBYET CBOJ HOPMAaTHBOB, KaCAOUIUICS
KOHCTPYKIIMM aBTOMOOWJIA, KOTOPBIM PYKOBOJICTBYIOTCSI 3aBO/JIbl-
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U3roTOBUTENM M l'ocymapcTBeHHass aBTOMOOWJIbHASI MHCIEKLUS I10
0e3omacHoCTH J0pokHOTOo ABmkeHuss MBJl PD. Drot cBoj HOpMmarTu-
BOB OIPEJENSIET, YTO MOXKHO JI€NIaTh, @ YTO HEJIb3s, U KaK 3TO JIOJDKHO
ObITb Ha caMOM Jienie. TeOpeTHUeCcKH TOJILKO Ha €r0 OCHOBE MOXHO
yKa3aTb, KaKhe U3MEHEHHUS B KOHCTPYKIIUM aBTOMOOWIISI IOITYyCTHMBI,
a kakue — HeT. Ho Maso KTo 3HaeT 3TOT mepedeHb OT Hayaia J0 KOH-
11a, TeM 00JIEE YTO OH MOCTOSIHHO U3MEHSETCA U OOHOBIISIETCS.

HecmoTps Ha cyliecTBOBaHHE 3TOTO CBOJIa HOPMAaTUBHBIX aK-
TOB, TIPU TIOTIBITKE CBSA3aTh 3aKOH M MOAM(DUKALUIO KOHCTPYKIIMU
aBTOMOOMJISI CTAHOBUTCS SICHO, YTO HUYETO B ATOM BOIIPOCE HE SICHO.
MHorue 1noyioKeHus CBoJia HOPMaTHUBOB HOCAT CIMIIKOM OOIIMH Xa-
pakTep, MOITOMY HEJIb3sl TOUHO U ONpPEAEIEHHO CKa3aTh, YTO B aBTO-
MOOMJIE MOYKHO NE€PENEIbIBATD, @ UTO HEJb3S.

ITpu dopmanpHOM TOAXONE K pe3yibTaTaM TIOHHHTA JIFOOON
uncnekrop ['MB/JI, ocraHOBUBIIHIA aBTOMOOWIH JUIsl TPOBEPKH,
JIETKO MOKET 3a()MKCHUpOBATh HApYIICHHsS HOPMAaTHBHBIX TpeOoBa-
Huil. Hanpumep, ycTaHOBKa HOBOTO PYJIEBOrO Kojieca OT aBTOMOOH-
751 KaKOH-HUOYb BCEMHPHO 3HAMEHHUTOW (HUPMBI MOXET ObITh MH-
TepnpeTupoBaHa Kak HapymeHnue 4. 2 cr. 12.5 KoAll P® «Ynpasie-
HUE TPAHCIOPTHBIM CPEACTBOM C 3aBEIOMO HEHUCIIPABHBIM... pyJe-
BBIM yIpaBieHHeM». CIIEICTBUEM 3TOTO MOJKET SIBUThCS 3alpeT Ha
AKCIUTYaTaI[0 aBTOMOOMIIA.

3neck HET HMYEro yauBuTenbHOro. FOpuCThI, na M mpocThie
rpaXkJaHe, 3HAIOT, 4TO JII00asi cTaThsl JJaXke I'PakJIaHCKOTO, YroJIOB-
HOTO WJIM YTOJIOBHO-TIPOILIECCYAJIBHOTO KOJIEKCOB MOXET JOIMYyCKaTh
pa3aMyHOE TOJIKOBAHUE B OIpPENEICHHBIX paMKax. MlHaue MHCTUTYT
anBokaTtoB Obl1 Obl He HyxeH. IloaTomMy M cBOJ HOpMaTHBOB, Ka-
CAIOIINICST KOHCTPYKIIMU aBTOMOOWIISI, HE MOXKET OOBSITh HEOOBST-
Hoe. B 3ToM cilyuae TexHMUeCKoe pelieHre, Ha KOTOPOe HE yJIaeTcs
MOJIYYUTh O(UIHATBHOIO pa3pelieHuss OT COOTBETCTBYIOIIHUX HH-
CTaHLIMM BCJIEACTBHE HE BIIOJIHE IOJIHOM OIPENENeHHOCTH (opMy-
JUPOBOK, JTOJDKEH MPHUHSATH 3aKa3uWK, T. €. aBTOBIajaeinen. Bmecre
C 9TUM OH aBTOMAaTHYECKH BO3JIaraeT Ha ceOs MepCOHAIBHYIO OTBET-
CTBEHHOCTb 32 BO3MO>KHbIE HETaTUBHBIE MTOCJIEACTBUS TFHOHUHTA.
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[IpakTuka MOKa3bIBAET, YTO, K COXKAJICHUIO, OOJBIIMHCTBO H3-
MEHEHMH, BHECEHHBIX B KOHCTPYKLUIO aBTOMOOWJIS INpPHU TIOHUHIE
(0COOEHHO TEXHHYECKOM), MPOTUBOPEUUT JEHCTBYIONIMM TOCyIapCT-
BeHHbIM cTanjapram (I'OCT). Hanpumep, ycTaHOBKa 3aHUX JUCKO-
BBIX TOPMO30B Ha MOJIEJIM aBTOMOOWIISI, KOHCTPYKIIHS KOTOPOT'O 3TOT0
HE MPEeIyCMaTpPUBAET, SABJSIETCS HAPYIIEHUEM 3aKOHA U PACLICHUBAET-
Csl KaK HEHCIIPaBHOCTb, IPH KOTOPOH TPAHCHOPTHOE CPEJCTBO HENb3s
AKCIUTyaTUpOoBaTh. VI3MeHEHNEe KOHCTPYKIIMM TOPMO30B M F€OMETPUU
Ky30Ba, HECTaH/aPTHOE OCBEIIEHNE, CTPOOOCKOIIbI, PEBYIIUI BBIXJION
JBUTATENs U T.I. — BCE 3TO HEMPABOMEPHOE BHECEHHE M3MEHEHUI
B KOHCTPYKIIMIO aBTOMOOUJISL.

B cootBerctBuM co cT. 12.20 KoAIl PO «Hapymenue npasun
M0JIb30BaHNsI BHELIHUMU CBETOBBIMHM MPUOOPAMHU...», YCTAHOBKA JI0-
MOJIHUTENBHBIX (pap MoxkeT mpuBecTH K mTpady. Cranmapt gormycka-
€T YCTaHOBKY Ha aBTOMOOWIIb TOJIBKO JBYX JIOTIOJIHUTENBHBIX (ap, HO
IIPU YCIOBUH, YTO 3TO MPETYCMOTPEHO 3aBOJIOM-U3TOTOBUTEIIEM.

OcBenieHre CHHUM LBETOM (POPCYHOK OMBIBATEINsE JT0OOBOTO
CTCKJIa MOXET PaCICHHBATHCS KaK HECAHKIMOHHPOBAHHBINA «{eiic-
JTUQTUHT», T.€. KOPPEKUHs I[BETOBOW TaMMBl W PaCIIOIOXECHUS
BHELIHUX CBETOBBIX NMPUOOPOB, UTO HENOMYCTHUMO COIJIACHO NEeped-
HIO HEHUCIIPaBHOCTEH, 3alpeIlaouX dKCILUTyaTaluio TPAHCIIOPTHOTO
CpeacTBa. 3alpelarTcs TaKKe CHHUE rabapUTHBIE OTHU U NPOTHUBO-
TyMaHHbIE (apbl J1I000TO 1[BETA, KpOME OEJIOTO U JKEITOr0, HEOHOBAs
MOJICBETKa HOMEpa, CBETSIIMECS NOPOTU U JJaKe JaMIIOYKa Ha KOH-
yuKe aHTeHHBI. [locienqHee sBISETCS HArSIIHBIM NMPUMEPOM 3a0r0-
POKpPaTH3UPOBAHHOCTH (POPMYIIMPOBOK ITOTO CBOJ[a HOPMATHBOB.

I'OCT P41.51-99 pernameHTupyer IIyM, HIPOU3BOJUMBII
TPAHCIIOPTHBIMU CPEJICTBAMU, UIMEIOIIMMU HE MEHEE YEThIpEX KOJIeC.
[ToaToMy BBINTYCKHAsi CHCTEMa CHOPTUBHOTO THUIA, AOIYyCKaroIias
«peB» JBUTATENs, JOJDKHA OyAeT NMpU3HaHA HEHWCIPaBHOM, W JKC-
IUTyaTalusi TPAHCIIOPTHOTO CPEJICTBA OY/IET 3allpelleHa.

Heo0xomuMo y4YUTBIBaTH, YTO MHOTHE MOAUDUIIMPOBAHHBIC
JeTaql aBTOMOOWJIS U €ro JBUraress, KOTOpble IOJyIekaT 00s3a-
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TenbHOM peructpanun B I'’AU, He UMEIOT HEOOXOIMMBIX cepTH(UKa-
TOB. JTa mpobiemMa KacaeTcsi B MEPBYIO o4yepeab GUpM-UMIOPTEPOB
Y POCCUHCKUX TPOU3BOJUTENCH, HE OOECIIEYMBAIOIIUX COOTBETCT-
BYIOIIUMHU OOKYMCHTAMH MNPOAYKIHIO, ITOCTAaBJIAICMYIHO MMH Ha PbI-
HOK. KpOMC TOro, MHOTHEC aBTOBJIaJC/IbIIbI 06pamaI0Tcs1 K MCJIKHUM
YaCTHBIM TIOHMHI'OBBIM KOMITAHUAM, MAaCTCpaM-CaMOydKaM, y KOTO-
PBIX HET HU cepTU(UKATOB, HU IOCTATOYHOTO OTIBITA TI0 MEpPeodopy-
JOBaHUIO aBToMOOMIIed. HOr1a Aaxe OTCYTCTBYET JIHMILIEH3HUS.

[TosToMy B moroHe 3a OOJIBIION MOITHOCTBIO JIBUTATEINS, 3a
OYEHb BBICOKOM CKOPOCTHbIO aBTOMOOWIJIS YaCTO UTHOPUPYIOTCS Tpe-
OoBaHUs OE30IIACHOCTH, @ U3-3a HEJOCTATOUYHON MPOQEeCCHOHATBHOM
MOATOTOBKH THOHCPOB HE MPOBOIAATCA PACUCTHI MPOYHOCTU I[GTaJIeﬁ
maryHHo-nopiHeBoi rpynnsl JIBC, jxecTKOCTH Ky30Ba, yrpasise-
MOCTH aBTOMOOMISA U €ro YCTOﬁqHBOCTH IIPpU MOBBIIICHHBIX CKOPO-
CTSIX U YCKOPEHUSIX aBTOMOOMIIA. MexX1y TeEM BO3MOXKHBI TaKHE KC-
TUTYaTallMOHHBIE PEKUMBI, IIPH KOTOPBIX MOIU(PHUINPOBAHHBIE JIeTa-
JIX HC BBIACPKUBAIOT MMOBBIMICHHBIX HAI'PY30K U pa3pylIarOTCA.

Koneuno, Hanbonee 1enecoobpazHo MPONTH BeCh MyTh OQH-
LMaIbHON PETUCTPALIMU TIOHUHTA. «Jleranusanus TIOHUHTa TpeOyeT
OO0JIBIIINX 3aTpaT CUJI, BpeMeHH U HepBOB. OTHAKO, eciu Bce OHITH-
AJIBHBIC pa3pCHICHUs NOJTYYCHBI, TO 3TO Jydllad rapaHTust TOro, 4to
YIIY4IIEHHBIH TIOHUHIOM aBTOMOOWJIb OJIaronoJlydHO MpPEOJI0JIeeT
BCC HC TOJIBKO TCEXHUYCCKHEC, HO M OpPraHru3allMOHHBLIC, a TaKXKC
U I0pUANYECKUE TPOOJIEMBI, CBA3aHHBIE C €r0 IKCIUTyaTallueH.

Konuu tex opuumanbHbIX pa3pelieHnii Ha MOAU(PUKAIIHIO aB-
TOMOOMUJIS, KOTOPBIE yJ1aJI0Ch MOJYUYUTh, HEOOXOUMO BCETrAa UMETh
npu cebe mpu noesnke Ha apTomooumIe. Jlroboit nacnekrop 'MB/1/
BIIPpaBC MPOBCPUTH 3aKOHHOCTb TEX WJIM UHBIX W3MEHEHUM B KOHCT-
PYKOUHU WKW BHCIIHEM BUJC aBTOMOOMJIA. HaHpI/IMep, OH MOXCET
MoTpeOOBaTh JOKYMEHThl Ha HOBYIO ayJUOCHUCTEMY, YCTAaHOBIICH-
HYI0 Ha aBTOMOOMJIE, UTOOBI YOEIUTHCS B 3aKOHHOCTH €€ Mpuoodpe-
TCHUA, U T. II.
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1.3. Moanpuxkanum, npuBjieKawone BHUMaHHe

Ecnu aBTOBNaaener pemmnsics Ha BHEUIHUI TIOHUHT CBOErO aB-
TOMOOWJISI, IyCTh JJa)kK€ HE OYEHb 3HAYMTEIbHBIH, OH JOJDKEH ObITh
YBEPEH, YTO BBINOJIHEHHbIE MOAM(UKAIIMN 3aKOHHBI. B ciyyae ot-
CYTCTBHUSI YBEPEHHOCTH Ha 3TOT CYET HE JIMIIHUM Oy/IeT 3HATh XOTs
Obl HEKOTOpBIE MPHUUYUHBI, MO0 KOTOpbIM mHCHekTop MBI/l moxer
MPEIbABUTH BOJAUTEIIO 3aKOHHBIE TPETEH3UH.

Homephbie 3Haku. ®opma HOMEpHBIX 3HAKOB, UX HauepTaHHE
U pa3Mepbl PEriaMEHTHPYIOTCSI COOTBETCTBYIOIIUM T'OCYAapCTBEH-
HBIM cTaHaapToM U IlpaBunamu nopokHOro ABMKeHUs. JlocrarouHo
IIEPEHECTH 3aJHUI HOMEPHOM 3HAK B JPYroe MeCTO WM U3MEHHTH
Croco0 ero yCTaHOBKH, U 3TOT (DAaKT Y)Ke SBISETCS HApyIICHUEM.

Cutyauus ycyryossieTcs TeM, 4TO B HACTOSIIEEe BPEMs IOBCE-
MECTHO YCTAaHABJIMBAIOTCS aBTOMATHYECKHE KaMephl BHICOHAOINIO-
JIEHUsI 32 JIOPOXKHBIM JIBJKEHHUEM, U HOMEPHOM 3HAK aBTOMOOWIISA
3/1eCh UTPAET pellalollylo pojib. Bupeokamepa aBTOMaTHYeCKH 3a-
(UKCHpYeT HECOOTBETCTBHE HOMEPHOTO 3HaKa YCTaHOBIICHHBIM Tpe-
OOBaHUAM W TEPEAacT 3Ty WH(POPMAIMIO B KOMITBIOTEPHBIN LIEHTP
o0pabotku nHpopmaru. KomnpioTep He 3HAET, MOYEMy M3MEHEHa
(dbopma M MECTO YCTAaHOBKH HOMEPHOTO 3HaKa, U MOXKET PACICHUTh
9TO KaK IOMNBITKY BOJUTENS CKPBITbCA OT KOHTpoJsis. B pesynbrare
aBTOMOOMIIb HeU30exkHO OyzeT 3anep:kan uHcnekropom MBI/,

Haka3anue 3a 3T0 HapyllleHUE HE SBISETCS OYEHb 3HAUUTEIb-
HbIM, HO BOJHWTENIO MpPHUJETCS HE TOJbKO 3aIJIaTUTh IITpad, HO
1 OOBSCHATh NMPUYMHBI KaK 3TOM MOAM(UKAIIMHU, TaK ¥ HEKOTOPBIX
JPYTUX, KOTOPbIE UMEIOTCS Ha 3TOM aBTOMOOWIEe M OyayT oOHapy-
KEHBI IIPU €0 OCMOTPE.

CaetoBble npudopbl. BoauTenu-3HTy3uacTsl B MEPBYIO OUe-
penp JT00AT 3aMEHSTh CBETOBBIE MPUOOPH aBTOMOOWIS. Y MHCTIEK-
topbl I'UB/I/T 06 3TOM XOpouio 3HawT. Eciiu Bce jke 3aMeHa CBETO-
BBIX MTPUOOPOB BHITIOJIHEHA TPOPECCHOHATIBHO, TPUOOPHI MPABUIIEHO
paboTaroT, TO B UeM MOXKET 3aKITI0UaThCs mpoodiema?
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[Ipexxne Bcero He0OXOAUMO MOMHUTB, YTO THII, I[BET, Paclojo-
KEHHE U PEKUM pabOThl HAPYKHBIX CBETOBBIX TPUOOPOB JIOJKHBI CO-
OTBETCTBOBATh TPEOOBAaHUSM 3aBO/A-U3TOTOBUTENS K KOHCTPYKLUHU
KOHKPETHOM Mojienu aBToMoOmis. Mcnonb3yemble B mpubopax jgamIibl
JIOJDKHBI COOTBETCTBOBATH TUITY TprOopoB. Ocob0oe BHUMAHUE CIIETy-
€T 00paTUTh Ha MHOCTPAHHbIE MOJEIN aBTOMOOUJIEN C MPaBOCTOPOH-
HUM DPYJIEBBIM yIpaBieHueM. Ha HEKOTOpBIX M3 HUX YCTaHOBJIEHBI
CBETOOTpPAKATENHM U MPOTHUBOTYMAaHHBIE (papbl B COOTBETCTBUH C Tpe-
OOBaHUSMH, ACHCTBYIOIIMMH B CTpaHax C JIEBOCTOPOHHUM JIBU)KEHU-
eM. OHM MOTYT NIPOTUBOPEUUTH 3aKOHOAATeNbCTBY Poccun, rae npu-
HSATO IIPAaBOCTOPOHHEE JABUKECHHUE.

IIpu 3ameHe Qap cienyer UMETb B BUIY, YTO OHM JIOJDKHBI
OBITh OTpPEryJUPOBaHBl B COOTBETCTBUM C TPHUHATHIM B Poccum
I'OCT P 51709-2001. Ha mpotuBoTymMaHHbIe (hapbl HUKaKUE OTpa-
HudeHus [IpaBuinamu TOpOKHOTO IBUKEHUS HE MPETYCMOTPEHBI.

YroOsl caenatsk oHapu OoJiee MPUBIEKATEIbHBIMI, MHOTHE aB-
TOBJIAICNIBIIBI TIPEIOYUTAIOT MX MOJKPAIINBATH, BMECTO TOTO YTOOBI
3aMEHUTHh Ha HOBBbIE. HO HUKTO TOYHO HE 3HAET, O KaKOW CTETEeHU
MOKHO MX HOJKpalluBaTh. 37€Ch MOMOXKET JMIIb 3JPaBbIi CMBICII.
Jlydmre nopyuuts 310 cienuanucty. Ho coBepiieHHO OueBUAHO, YTO
9TO MOCIYXUT €I1€ OJHUM MOBOJIOM JJIsl IPUBJICUEHUS] BHUMAHUS CO-
tpyanuka ' IBJIJI.

HeoHoBbIE TaMIOYKN CUNTAIOTCS. HE3aKOHHBIMU KakK JUIsl BHYT-
PEHHET0 OCBEILEHUs, TaK U i1 HapyxHoro. Cuuraercs, 4YTo Takou
CBET OTBJIEKAET OKPYXKAIOIIMX YYaCTHUKOB JIOPOKHOTO JBHKEHMSL.
Ecnu Takue j1amMmoyky yCTaHOBIJIEHBI B CaJlOHE, TO LIE€JIECO00pa3HO
10JIb30BAThCS MU TOJIBKO BO BPEMS CTOSHKH.

Kouseca 0oabmoro pazmepa. Mosople BoAUTENN JIIOOAT 3a-
MEHSAThH IITAMIIOBAaHHbBIE CTAJbHBIEC JUCKU KOJIEC HA JIUTBIE U3 aJio-
MUHHUEBOTO CIlJIaBa, TeM 0o0Jiee YTO MOYTH BCE COBPEMEHHBIE ABTO-
MOOMJIM OCHAIIAIOTCS TAKUMM Juckamu. Kpome Toro, aias COIMaHO-
CTH HOBBIE JJUCKU OCHAILAIOTCA IIMHAMU OOJIbIIEro pa3mepa. B atom
cllydae HE0OXOJIUMO CIIEAUTh, YTOOBI KOJEca HE 3aJ€BAIM KPbUIbS
Ky30Ba WIM HE BBICTYNAJIU U3-110]1 HUX.
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W To u apyroe MOXeT craThb MPEAMETOM HENPHUSATHOTO OObsICHE-
Hus ¢ cotpyaHukamu I'MBJIJI. OHM MOryT mpeabsBUTb OOBHHEHHE
B OKCIUTyaTalluy aBTOMOOWJIS, HE Y/IOBJIETBOPSIOIIETO YCIOBUAM 0€30-
nacHoCTH. OnpaBIaHUEM CITY>KUT JIUIIb CEPTU(PHUKAT H3TOTOBUTEIISL.
OnymenHas noasecka. MlHoria Juist CHHKEHHUS LIEHTpa Macc Ky-
30Ba IIPU TIOHUHTE MOJBECKUM YMEHBIIAIOT JIOPOKHBIM MPOCBET aBTO-
MOOHIISL. JJOPOXKHBIN TIPOCBET MOKET CTAaTh MEHBIIIE TaKXKe MOCIIE yCTa-
HOBKM HOBOM TIOHMHI'OBOM CHCTEMBI BBIITyCKa OTpaOOTaBIIMX Ia30B,
HalpuMep, 3a CUET DIIYLIUTENST OOJIBIIMX pa3MepoB JMOO BCIEICTBHE
YCTaHOBKH HOBBIX TPYOOITPOBOIOB TOILUTUBHOM M TOPMO3HOM CHCTEM.
[To100HBIN TIOHUHT CIEAYET BBIIOIHSTH TOJIBKO B TOM CIly4ae,
KOT'/Ia BOAUTEIb FapaHTUPYET MOCTOSIHHOE MCIIOJIb30BaHUE CBOETO aB-
TOMOOWJISL TOJIBKO TIO JIOPOTaM OTIIMYHOTO KadecTBa. MaJleHbKHiA J10-
POKHBII ITPOCBET OKAKETCSI HENPUATHON IIOMEXOM IPU IBHYKEHUH 110
HEPOBHBIM JIOpOTaM, KOTJa aBTOMOOWJIb HAayHET MOANpPHITMBATh Ha
yxabax. [Ipu nmwxennu o pazouromy achanbTy B TEMHOE BPEMs Cy-
TOK 3a aBTOMOOWJIEM 00s3aTeNbHO MOTsSHeTCs nuieid mckp. Omnac-
HOCTb IOJTy4EHMs MOBPEXKIACHUMN JHUIIA aBTOMOOMIISL U HOBBIX TPY0O-
IIPOBOJIOB IIPU 3TOM 3HAYUTEIBHO CEPbE3HEE TOT0, YTO TAKOM CTHUIIb
€3/1b] HECOMHEHHO IpUBJIeYEeT BHUMaHUE coTpyaHUKoB I IB /.
Beinmycknas cucrema. Camoe npocToe, 4To NPUXOAUT Ha YM
BOJUTEINIO — JIFOOUTENI0 OCTPBIX OIIYIICHHHA, 3TO yIAJIEHUE TIYIIH-
TEeJsl ¥ 3aMEHA €ro OTPE3KOM MpsiMoit TpyOsl. Camo co6oii pazymeet-
Csl, UTO BBIXJIONHAS TpyOa HE JOJDKHA BBICTYINATH 3a MPEAEIbl 3a1HEN
4acTH aBTOMOOMWJIS, YTOOBI HE NMPEACTaBIATh ONMACHOCTH JJIs Telle-
x0710B. KoHeuHo, 3Ta HOBas BBIXJIONHAs cucTeMa OyneT HU3AaBaTh
IPOMKHH pEBYLIUHN 3BYK, YTO Cpa3y K€ NPHUBJIEYET BHUMAHUE HH-
cnekropa ['IBJ1J1. On emie u noTpedyeT NPOBEPUTH COCTAB BBIXJIOI-
HBIX Ta30B Ha IpeIMET UX TOKCUYHOCTU. Pazymeercs, TecT Ha TOK-
CUYHOCTh OyJneT oTpunareabHeiM. HeoOxomumo Oyner BEpHYTH aB-
TOMOOMJIb B HCXOJHOE COCTOSTHHE U CHOBA MPOUTH TEXOCMOTP.
Habops! ana ky3oBa. Bce TioHMHroBble HaOOpPBI A MOJHU-
¢buKanu Ky30Ba, KOTOpbIE UMEIOTCS B OQHUIMATIBHOMN MpoJake, co-
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OTBETCTBYIOT BCEM TPEOOBAHMSIM M MPHUCTIOCOOICHBI IJI1 YCTAaHOBKH
Ha T€X aBTOMOOMJISX, /ISl KOTOPHIX OHU MPEIHA3HAUYCHBI.

[TpoGieMbl MOSBISIOTCS TOTA, KOTJIA Ky30B HAYMHAIOT YKpa-
aTh CaMOJEIKaMH BPOJE MOIIHOTO 3aJHEro CIoiiepa Wiu nepe-
HEero paccekaressi Bo3ayxa. OJHH HENPaBUILHO YCTaHOBJIEHHBIE Jie-
TaJIM MOTYT 3aTPYJIHATh BUIAUMOCTH BOAuTeNt0. [Ipyrue, Hanpumep
HETPAaBWJILHO 3aKpeIJIEHHbIE, MOXET COpBaTh HaOEraronuui MOTOK
BO3/1yXa. OTO CTAHOBUTCS OTIACHBIM JJISI OCTAJIbHBIX YYaCTHUKOB JI0-
POKHOTO JABUKEHUS. 3a 3TO BOJUTENEH MOKa 3aKOHOAATEIILHO HE Ha-
Ka3bIBaloT, HO coTpyauuku [ IBJ1/] Ha 3ameTky OepyT.

Mpouue moaupukauuu. X HEBO3MOKHO MEPEUHUCIHUTH, IO-
TOMY YTO HEBO3MOXKHO Jak€ BOOOPA3UTh BCE BAPUAHTHI BHEIIIHETO
TIOHMHTA aBTOMOOWIISI, KOTOPBIE CIIOCOOCH MPUIyMAaTh KPEeaTUBHBIN
aBTroBiazenen. [103ToMy KOHKpPETHbIE TIOHMHTOBBIE PELIEHHUS MPO-
BEPAIOTCS KOHKPETHBIMU KU3HEHHBIMU CUTYaLUSIMU.

1.4. Ilouck TIoHEpa

CrnenuanyucToB, 3aHUMAIOIIUXCS TIOHUHIOM aBTOMOOMIICH,
ceifluac MHOro. OT0 MOTYT OBITh HPEJICTABUTENN TaK HA3bIBAEMOIO
Majoro OusHeca, T. €. OJIMHOYKH, KOTOPbIE FOTOBBI BBIMOIHSITH TIO-
HUHT aBTOMOOUJA y ce0s B rapaxe. CyllecTBYIOT KpPYIIHbIE U CpeJl-
HUE PUPMBI, 0OBEINHSIONINE TAKUX CHEIMATIMCTOB M HMEIOIIHE J0C-
TaTOYHBIM HA0Op pa3zHOOOPa3HOTO O0OPYAOBAHUS JJISi BBHITIOJHEHUS
TOOBIX padoT.

Ecnu aBTOBnanenen 3avHTEpPECOBAH B CO3JAHUU HAJEKHOU
1 BBICOKOA((EKTUBHONW OOHOBIICHHON MAIIMHBI, TO 0€3 MOMOIIN
TIOHEpa eMy He obOoiituce. Kakoro jxe TioHepa BwIOpaTh? Bo-
MEPBBIX, ITO 3aBUCUT OT BMJIA BBIOPAHHOIO 3aKa3YMKOM TIOHHHIA
1 OT €r0 CTOUMOCTH.

Haunbonee pacnpocTpaHEeHHBIMH TIOKETAHUSMHU ABTOBIIAIENb-
1IEB OOBIYHO SIBJISIOTCS:

22



1. Tronunz xax cgpepa ycnyz

— YIy4IllIEHUE XapaKTEpUCTUK IBUTATEsl BHYTPEHHETO Cropa-
nus ([IBC);

— YIIy4IlIEeHUE XapaKTEPUCTUK TPAHCMHUCCHH;

— 1MoA00p aBTOMOOMJIBHBIX KOJIEC M IIUH K HUM, ONTUMAJIbHBIX
pa3MepoB pyJIeBOTO KoJieca, TOPMO30B, aMOPTH3AaTOPOB M JIPYTHX
AJIEMEHTOB TOJIBECKU;

— YCTaHOBKa COBPEMEHHON CHCTEMBbI 3BYKOBOCIIPOM3BEJICHUS,
OXPAaHHOM CUTHAJIM3aLH, IEHTPAJIBHOTO 3aMKa;

— YCTaHOBKa JaT4uKa JOXK s, JaTYNKOB HApYKHOT'O OCBELICHMS;

— U3MEHEHHUE BHEIIHETO BU/Ia aBTOMOOWIIS; a’porpadus;

— YCTaHOBKA CUCTEMBbI IIOMOIIY IIPU MApKOBKE U APYTHUE BUIbI
pador.

Camplif MpoCTOM BapuaHT TIOHWHTA — BHEIIHSS OTJENKa: OT Oa-
HaJIbHBIX HaKJIEEK U MOJIJMHIOB, HAHECEHHS Y30POB M PUCYHKOB Ha Ky-
30B JI0 IUTACTUKOBBIX HABECOK, XPOMUPOBOK U MEPEAENIKH CAIIOHA aBTO-
MoOmist. [loaToMy bacTo, KOTJja aBTOJIOOMTEN TOBOPST 00 aBTOMO-
OWJILHOM TIOHHHTE, IT0JIpa3yMeBAIOT MMEHHO TIOHUHT KY30Ba H CaJlOHa.
MosxeT OBbITh, PUUNHON TAaKOTO MHEHHS SIBJISIETCS TO 0OCTOSATEIHCTBO,
YTO TEOHUHT JIBUTATENs U TPAHCMHUCCHU HE CTOJIb OpOCaeTcs B Iiiasa.

OpHako OT paboThl JBUTATENss U TPAHCMUCCUM MOTPEOUTENb-
CKHE€ CBOMCTBA aBTOMOOWJISI 3aBUCST TOpa3Ao OoJibliie, YeM OT TOTO,
HACKOJIbKO KpacuBO 0()OpMIIEH €ro Ky30B WM cajioH. [l MHOKecTBa
CEPbE3HBIX aBTOJIOOWTENCH YIy4IIeHHE aBTOMOOWIS HAYHMHACTCS
MMEHHO C TIOHMHra japurareins. Benp kemaHue nMerh Oosiee QUHA-
MUYHBII aBTOMOOWJIb € ropa3fo 0ojee MOIIHBIM JBUraTeIeM 3adac-
TYIO CUJIbHEE YKE€JIaHUsl UMETh aBTOMOOWJIb, IIPUBJIEKATEIbHbII BHEIII-
He. [lo kpaitHell Mepe, BHELIHSS OTAENIKA Y TAKUX BOJUTEIEH OTO/IBU-
raeTcsi Ha BTOPOM IUIaH.

Oco0eHHO Ba)KeH TIOHMHT JIBUTATeNsl © TPAHCMUCCHH JUTS aBTO-
MOOHJIEH, Y9aCTBYIOIIMX B CIOPTUBHBIX COPEBHOBaHUX, payuid. [lo-
3TOMY TIOHUHT aBTOMOOWJISI — 3TO, PEXK/IE BCETO, TIOHUHT JBUTaTelIsl.

EcTh xBanmu(uuupoBaHHbIE U ONBITHBIE MacTepa CBOETO Jeja,
KOTOpBIE 3HAIOT XOTSI U HE 0YEHb MHOTO (BCETO 3HAaTh HEBO3MOXKHO),
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HO CIIOCOOHBI U3 CTaHJAPTHOTO aBTOMOOWMIILHOTO JIBUTATEIIS CIENIATh
ero (hopCUPOBAHHBIN BaApUAHT.

B omnuume oT Mactepa-OJMHOYKHM TPaMOTHBIA KOJIJICKTUB
mpodeccHoHAIOB aHATU3UPYET BCKO KApTUHY COBMECTHOW pPabOTHI
BCEX CHCTEM JBUTATENs, a HE OTICIbHBIX €€ y3i10B. KoMrmiekcHbIi
MO/IX0]T MO3BOJISIET MOTU(PHUIIUPOBATH JBUTATETh HAWIYUITUM 00pa-
30M, MOJYYHTh OT HETO BCE, HA YTO OH CIOCOOEH, OCOOEHHO €CIIH
HCIIOJIb30BATh JIETAIM XOPOIIEro KauecTBa.

[Tpu BBIOOpE TIOHEpA aBTOBIAJIENCI] JOJKEH OBITh OUeHb BHU-
MartenbHbIM. [l0JIe3HO MOMHTEpEecOoBaThCA y T€X 3aKa34MKOB, KOTO-
pBIe UMETH JIeTIO0 ¢ JaHHBIM CIICIUAMCTOM WIH C JaHHOW (pupMoii,
VIOBIETBOPEHBI JTM OHU KadecTBOM paboThi? HecMoTpst Ha OTIW4-
HbIE PEKOMEH/IAlNK, KOTOPhIE MOXKHO TOJYYUTh O TIOHEPE U3 pas-
JIUYHBIX UCTOYHUKOB, UX BIICYATICHHUE O HEM MOXET O0KazaThCs 00-
MaH4YUBBIM. TIOHEpHI — TOXke Jroau. M uM, JJis TOrO YTOOBI KHUTH,
HY)XHBI JIeHbI'd. HeKkoTopble TIOHEPHI-OJIMHOYKU 3aHUMAIOTCSI BOBCE
HE TIOHMHTOM — OHH TOJIBKO MpojaroT Aetanu. MHoraa ux ycraHaB-
JIMBAIOT HA aBTOMOOWJIb, BBITIOJIHSAS MPOCTEHUIIINIM BapUaHT TIOHUHTA.
Tak 4TO TIOHEp MMeEeT JBa JMLIA: C OJHOW CTOPOHBI, OH XOPOIIMH
CHEIUAUCT, C IPYrod — OH OM3HECMEH, ISl KOTOPOTO TJIABHOE — 3TO
MOJIy4YeHHUe IpUOBLIH.

C TakuM TIOHEpOM MOIM(PUKALNIO aBTOMOOWJIS 1esecoo0pas-
HO TMPOW3BOJIUTH BMecTe. ABTOBIAJENCI OyAeT JAepkKaTh BECh MPO-
1IeCC TIOHMHTA Ha KOHTPOJIE M MapaJlieIbHO HAOUpaThCs MpaKTHYe-
CKOro ombITa. TIOHEp B 3TOM Cly4ae HE3aMEHUM KaK KOHCYJIbTAHT.
OMNBITHBINA CHEIUATUCT MOMOXKET aBTOBJIA/ICIbIY COKOHOMUTH BpEMS
Y JICHI'M Ha CaMbIX PAaHHUX CTaJAMSIX OCYIIECTBICHUS TEXHUYECKUX
3aMBICJIOB, 0COOCHHO MPU TIOHUHTE J0POTON MOAU(HUKAIIMIN aBTOMO-
OuJIsl, TIOJICKA3aB HAMITYUIIINE TEXHUICCKUE PEIICHHS.

HekoTtopbie TIOHEpPHI HAKOTWIH OTBIT, padoTas Ha 3aBOJaxX-
W3TOTOBUTENSIX U HA PeMOHTE aBToMoOwIeld. OHM U B AaimbHEHIIeM
HE TEPSFOT CBSI3CH C MPEKHUM MECTOM PabOThI, YTOOBI OBITH B Kypce
MOCJICTHUX TEXHUYCCKUX PEIICHUI, TEXHOJIOTHI U PUEMOB PaOOTHI.
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HecmoTtpst Ha GoJbIoi Tpo(ecCHOHANBHBIN OTBIT W 3HAHHUS,
KOTOPBIMH 00J1a/1a€T TIOHEP-OIMHOYKA, OH MOKET BBIIIOJIHUTH JIUIIb
PSAA CPaBHUTEIBHO HECJIOXKHBIX PabOT: 3aMEHUTH KOJIECHBIE JMCKH,
TOPMO3a, MIOJIBECKY, HEKOTOPbIE AETaIH, KOTOPbIE KpenaTcs 00aTaMu
Y BUHTaMHU, U T. 1. HO OH 00BbEKTHBHO HECTIOCOOEH BHITIOJIHUTH BEChH
KOMILJIEKC 00Jiee CIOXHBIX TIOHMHIOBBIX padOT, TAKMX KaK MEXaHU-
geckas 00pa0doOTKa HAa METaUIOPEKYIIUX CTaHKaX, JJIEKTPOCBapKa,
ra3ocBapka, 1 0COOEHHO CTEHJIOBbIE NCIIBITAHUSI.

HekoTtopble criennanucTel CUUTAIOT TIOHUHI MUCKYCCTBOM, JIpY-
rue — Haykou. M ¢ TeMu 1 ¢ JpyruMu MOXHO corytacutecs. Ho Ha ca-
MOM JIeJI€ TIOHUHT — 3TO, MPEXKJE BCEro, KOHCTPYUPOBAHUE U HHXKE-
HEpHBIA pacyer. XOpOLIMK TIOHEp, JAXE €CIU HEe MMEET AUILIOMa
0 BBICIIEM 00pa30BaHWM, IMEET HHKEHEPHBIH 00pa3 MBIILIEHUS, T. €.
OH NOHUMAeT (PU3KKY, MEXaHUKY, THJIPABIUKY, TEXHUUECKYIO TEPMO-
JUHAMUKY, 3JIEKTPOTEXHHKY, AJIEKTPOHUKY M JIpyrHe HH)XEHEPHbIE
HAyKd B JOCTATOYHOM CTENeHH, YTOOBI MPAaBWIBHO C(HOPMYIUPOBAThH
po0OsIeMy U MPEI0KUTh UHKEHEPHBIE METOIbI €€ PELICHHUS.

Kpome TeopeTrueckux 3HaHUN TIOHEP JO0JDKEH, 00pa3HO TOBO-
ps, BUPTYO3HO BIIAJIETh TI'a€UHBIM KIIOUOM, OBITh U CBAapILIUKOM,
U CTAHOYHHUKOM, 00palaThCsl Ha «ThD» C KOMIbIOTEPOM. OUeHb BaXkK-
HO, YTOOBI TIOHEP MMEJ OMBIT IUAarHOCTUKHA aBTOMOOWJIEH U JBHUra-
TeJeH, UMeN CKIIOHHOCTh K HAyYHOMY aHalu3Yy.

®dupma, CrenuaIM3UpYIOIIAsAcs Ha TIOHUHI€ aBTOMOOMIIEH, 00s-
3aTeNbHO JIOJDKHA pacnojaratb CTEHJOM ¢ OEeroBbIMHM OapabaHamu IS
MOJTy4Y€HHsI TATOBOW XapaKTEpUCTUKU aBTOMOOWJISI U AMHAMOMETpUYE-
CKMM CTEHJIOM JUIsl UCTIbITaHUM Buratens. HenpemMeHHO HY)KHO UMETh
pacxonomep (BO3AYXOJYBKY) sl M3MEpPEHMs KOJIMYECTBA BO3yXa,
IIPOXOJIAILIET0 Yepe3 BIYCKHON KOJUIEKTOP JBUraTeNs, JIEKTPO- U ra3o-
CBapOYHOE 00OPYIOBAHUE, TOKAPHBIN U Ppe3epHbIi cTanku. Ecim 310-
ro 000pyIOBaHMS HET U IaXKE OTCYTCTBYET NOABEMHHUK aBTOMOOMIIS, TO
TaKo# (hpupme IpOCTO MPOTUBOIIOKA3aHO 3aHUMATHCS TFOHUHTOM.

JUis TIOHMHra JBUTATelNs BO3JyXOJyBKa — 3TO HE3aMEHUMOE
obopynoBanue. [ToCKOIBKY MOIITHOCTH ABUTATENS! MMPOMOPIIHOHAIBHA
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KOJIMYECTBY BO3/lyXa, MOCTYMAIOIIET0 B IMJIMHIPBI, TO CHELMATIUCT
[0 TIOHMHTY C 1enbpto yBenuueHuss mouHoctH J[BC mocrapaetcs
YAAJIUTh U3 BIYCKHOW CHCTEMBI JABHUTaTENsl BCE BO3MOXHBIE COIPO-
TUBJICHUS BO3JYIIHOMY ITOTOKY, YTOOBI B IIMJIMHJPHI MOCTYIAI0 KaK
MOKHO OoJibIIe Bo3ayxa. st 3Toro Heo0X0AMMO KOHTPOJIHMPOBATH
KOJIMYECTBO BO3/yXa, nocrynatomiero B muwiuuaps JABC. dns mpo-
JYBKH BITYCKHOTO TPAaKTa M U3MEPEHMS KOJIMUECTBA BO3yXa, IPOXO0-
JSIIIIETO 4Yepe3 BIYCKHOW KOJUIEKTOP, MCHOJB3YETCS BO3AYXOAYBKA.
be3 Hee HEBO3MOXKHO IMOJIYUUTH KEJIAEMYIO BHEIIHIOK CKOPOCTHYIO
XapaKTEepPUCTUKY ABUTATEIS.

UcnbiThiBaTh aBTOMOOWJIBHBIN JBUTATENb MPOIIE, €CIU OH
CHSIT C aBTOMOOWJIS M YCTAaHOBJIEH Ha CHEIUAJIbHBIN UCIIBITATEIbHBII
JMHAMOMETPHUYECKHH CTEHA. DTOT CTEHJ CIOCOOEH HAarpy3uTh JBH-
rateib TaK K€, KaK JBUTaTelb HarpyKaeTcsl B peajbHbIX YCIOBUAX
JIBUKCHHSI aBTOMOOWJISI M BBITIONHSIET CBOIO OOBIUHYIO paboty. Ha
CTEHJIE MOXHO IOJIYYUTh TOYHYK) CKOPOCTHYIO XapaKTE€PHUCTHUKY
JIBUTATENs], MOCKOJBKY MOIIHOCTh M3MEPSIETCSl Ha XBOCTOBHUKE KO-
JIEHYaTOTO Bajia U Ha HEE HE BIUAIOT MOTEPU B CUJIOBOM Iepejaadye.
Bce cucremsl, o0CiyKMBaroIIMe ABUTATEIb, YCTAHOBICHBI HA HEM:
CHUCTEMa MHTAHHUS BO3AYXOM U TOIUIMBOM, CHCTEMa OXJIAXKICHMUS,
CHUCTEMa CMa3KH, BBIXJIOIIHAs CHUCTEMa, 3JIeKTpooOopynoBanue. s
yhpaBiieHUs] pabOTOM ABUTaTessl Ha CTEH] MEPEHOCATCS HEOOXOonu-
MbI€ Ul 3TOr0 IPUOOPBI U NATYUKH (JATYUK IOJIOKEHUS IPOCCEIIb-
HOM 3aCJIOHKH, IaTYMKH TEMIIEPATyphl Macyia U OXJIaKJaroIIen KHI-
KOCTH, JaTYMK YaCTOTHI BpalleHHUs] KOJIEHYaToro Bana u Jip.). OObIu-
HO TakWe CTEHJbl Pa3MEMIAIOTCs B OTHENBHBIX OOKCAaxX €O 3BYKO-
M30JISIUEN U OTBOJIOM BBIXJIOIIHBIX I'a30B.

HecmoTps Ha onpesieNieHHYI0 CII0KHOCTh IMHAMOMETPUYECKHUX
CTEHJIOB Ul WCIBITAHUS JBUTATENCH, OHU IIMPOKO HCIOJIb3YIOTCS
aBTOMOOMJIBHBIMH 3aBOJIaMH, KOHCTPYKTOpPaMH JIBUTATEJEH, a TaKxKe
OpraHM3aUsaIMH, 3aHUMAIOIIMMKCS PEMOHTOM U TIOHWHIOM JIBUraTe-
Jeil BHyTpeHHero cropanus. Ha cTeHie cpaBHUTENBHO IPOCTO BOC-
MIPOU3BOJIATCS AKCIUTYaTallUOHHBIE YCIIOBHS;, Ha HEM JIETKO BHECTH
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M000€ U3MEHEHHE B CHCTEMBI JIBUTATeNsl, OJIYYUTh U 3alMCcaTh JIIO-
Oyto nnpopmanuro o padouem nporecce IBC.

[pakTryeckn Kaxmas coiuaHas (upMa, 3aHUMAromasicss THO-
HUHTOM, 00JafaeT TMHAMOMETPUYECKUM CTEHJIOM C OeroBbIMH Oapa-
O6anamu (ponmkamu). Ha TakoMm cTeHae XapaKTepPHCTHKY IBHTATEIs
MOYKHO TOJTyYUTb, HE CHUMAas IBUTATEellb C aBTOMOOWIISL. ABTOMOOWIIb
yCTaHaBJIMBAETCS BEAYILIMMH KOJIeCaMU Ha OapabaHbl WU POJIMKH, KO-
TOpbIE COEIMHEHBI TIepeiaueii ¢ TopMO30M (OOBIYHO THAPABINYECKIM
WM DIIEKTPHYECKAM). 3aTeM 3aITyCKaeTCs JBUTaTellb, BKIIOYACTCS Te-
penaya, ¥ Mmocjie 3TOr0 MOYKHO M3MEpSTh TATOBOE YCWIIME M XapaKTe-
puctuky apurarens. OmepaTop CTEHIa MOXET MEHATh MOIIHOCTb,
MOJIBOAMMYIO K TOPMO3HBIM OapabaHaMm, MMHUTHUPYS COINPOTHUBIICHHE
JBWKEHUIO aBTOMOOWJISI B Pa3NIMUHBIX YCIOBHSAX — IPHU Pa3roHe U 3a-
MEeJUICHHH, Ha TMOoJbeMe, Ha crnycke. Ha TakoMm cTeHae MOXKHO H3Me-
PSTH TATOBYIO MOIIHOCTB, MOCKOJIBKY MOIIHOCTh M3MEpsieTCs Ha Be-
IyIKX (TATOBBIX) KOJIECaX, a HE HAa XBOCTOBUKE auratens. [lpu stom
U3 pacyera yCTPaHSIOTCS MOTEPU B TPAHCMHUCCHH U IIIMHAX.

HenocraTtkoMm ucmbITaHUiA Ha CTEH/IE C OETOBBIME OapabaHaMu
SBIISICTCS HECTAOMJIBHOCTh TIOBTOPEHHSI PE3YJIbTaTOB HCIBITAHHIMA
B CBA3U C IMEPEMEHYMBOCTBIO TMOTEPh B CWIOBOW mepemaue. Jlaxe
TeMIepaTypa OKpYKarollel cpeibl, U3MEHEHHE aBIICHHUS BO3ayXa
B IIIMHAX B Pe3yJIbTaTe HarpeBa LINH, COPT, KOJIMYECTBO M TEMIIepa-
Typa Maclia B peIyKTOpax TPaHCMHUCCUU M MHOTHE JApyrue (paxTopsl
BIIMSIFOT Ha Pe3yJIbTaThl SKCIICPUMEHTA.

Ha ocHoBe mpuBeneHHBIX BBIIIE NMPUMEPOB CIENyeT CAelaTh
BBIBOJI, YTO TEXHHUYECKUU TIOHUHT (TepeoOopynoBaHUE) aBTOMOOU-
Jei 1enecoobpa3Hee BCE-TaKW BBINOJIHATh HAa CTAHIUSAX TEXHUYE-
ckoro oociyxuanus apTomoouneii (CTOA).

1.5. Oka3aHue ycJIyr B CHCTeMe aBTOCEPBHCA

CneayeT HMCTh B BUY, UTO CUCTEMA aBTOCCPBUCA 3aHUMACTCA
HEC TOJIBKO TCXHUYCCKUM O6CJIY)KI/IBaHI/IGM U PpEMOHTOM aBTOMOOH-
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neit. B memom cuctema aBTOCEpBHCa BKIIIOYAET B CEOsl MATh aBTO-
HOMHBIX IOJCHCTEM:

— TOPTOBJIIO;

— obecrieueHne TEXHUIECKOH IKCIITyaTalllu;

— CTaHIIMM  TEXHUYECKOTO  OOCTYKMBaHUS  aBTOMOOWJICH
(CTOA);

— TIOHUHT U J10000pyJ0BaHuE (TEXHUYECKHUI TIOHUHI) aBTO-
MOOMIIEH;

— aBTOTYpPHU3M.

Kaxxnast moacucremMa cOCTOUT U3 HECKOJIBKUX CEKTOPOB.

1.5.1. Toprosas

Ota moacucTeMa NpeJHAa3HAa4YeHa IS YJIOBIETBOPEHHS IO-
TpeOHOCTEH HaceleHus Mo NpUOOPETEHHIO aBTOMOOWIIEH, aBTOMO-
OUJIBHBIX aKCecCyapoB M 3alacHBIX 4acTeil, KOTOpbhle HEOOXOIMMBI
u Juist TroHuHra. OHa BKITIOYaeT B ce0st TpH CeKTopa:

1. CekTop npoaaxu aBTOMOOUIIEH.

2. CexTop IpoAaky 3allacHbIX YacTell U akceccyapoB.

3. I[Ipokar aBTOMOOMIIEH.

CexkTop mpoaa:xxk aBromoOmieil. OH 3aHUMAETCS TOPrOBIIEH
KOMHUCCHOHHBIMH M HOBBIMH aBTOMOOWIsIMU. [Tpu mpomaxke kommc-
CHOHHBIX aBTOMOOWJIEH MpoJaBell, KaK MpaBHUJIO, HU 3a YTO HE OTBE-
YaeT ¥ HUKAKOH OTBETCTBEHHOCTH HE HeceT. IIpoaska HOBBIX aBTO-
MOOMIIEH KECTKO PErJaMEHTHUPYETCS 3aKOHOM W TpEeIyCMaTpHUBAET
MOJIHYIO OTBETCTBEHHOCTH MPO/IaBIia Mepe]] MOKymarejaeM 3a KauecT-
BO IIPOJABa€MOI0 aBTOMOOMIIS.

CymiecTByeT JBe OCHOBHBIE CXEMbl OpPraHW3AlUMM TOPTOBIIH
HOBBIMH aBTOMOOWJISIMH — Yepe3 MOCPETHHKOB M CaMOCTOSITEIIHLHO
3aBOJIOM-M3TOTOBUTENIEM. 3aBOIBI-M3TOTOBUTEIHN CTPEMSTCS CO3/aTh
eIMHYIO0 CUCTEMY aBTOCEPBHCA, KOTOpasi 00ECTIeYNT KOHKYPEHTOCTIO-
cOOHOCTh Ha pbIHKEe. HO OHUM He Bcersa pacnoiararoT 10CTaTOYHBIMHU
CBOOOJHBIMU CpEJCTBaMU IS pa3BUTHs ceTu aBTocanoHoB U CTOA.
IToaTOoMy aBTOCEpBUC OCYIIECTBISETCS UMM YepE3 TUCTPUOBIOTEPOB
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WJIM DKCKIIFO3UBHBIX JIMJIEPOB Ha JIOTOBOPHOM OCHOBE. MmeeTr mecTo
pa3BUTHE U HE3aBHCHMBIX aBTOCAJIOHOB. OCHOBHasl J0JS MPOAAXK
NPUHAIISKUAT TUCTPHOBIOTEPAM, KOTOPBIE 00Jaat0T MPEeUMYIIeCT-
BEHHBIM IIpaBOM IpHUOOpeTaTh U MpoJaBaTh 00OPYAOBaHHUE, TEXHU-
4eCKHe HOBUHKH, IPOrPAaMMHOE KOMITBIOTEPHOE 00ECIIEUEHHUE.

OHM ke OCYIIECTBISAIOT MPEANPOJAKHYI0 MOATOTOBKY aBTO-
MoOwWIel (TpeArnpoJakHbI TIOHUHT). PaboTa mo mpeanpogakHoMy
TIOHMHTY ITPOU3BOJIUTCS 3@ CUET 3aBOAA-U3TOTOBUTEIIS.

CexkTop mpoaax 3amuyacreid m akceccyapoB. C pa3BUTHEM
CEpBHUCHBIX YCIYI, U B YAaCTHOCTU TIOHUHIA, MOSBHJINCH Mara3uHbI
Y TOPTrOBbIE LIEHTPHI, B KOTOPBIX NPEJICTABIECH BECbMa IIUPOKUN ac-
COPTUMEHT aBTOMOOWJIBHBIX JE€Tallell U aKceccyapoB: a3poJIMHaMU-
YyecKHe OOBECHI, YeXJIbI 3allaCHOTO KoJjeca, KaroThl, BO3AyX03a0op-
HUKH KaIlloTOB, A€(PIEKTOPHI KaroTOB, KEHT'YPATHUKH, PACILIUPUTEIN
KPBUIbEB, KO3BIPHKH, MOJCBETKH THHINA aBTOMOOHIIS, AE(IEKTOPHI
OKOH, MOPOTH, PEIIETKH pajuaTropa, CIOiiepbl, MEXaHWYeCKas 3a-
umTa Qap, ¢apkomnsl (CLENHbIE YCTPONCTBA), epeaHue ¢Gapsbl, Ipo-
TUBOTYMaHHBIC (apsbl, 3aaHUe (poHApH, aBTOMOOWIBHBIE KOBPHUKH,
HaKJIaJKU TeJlajlel, CHOPTUBHBIE pYJIEBbIE KoJjieca, CIOPTUBHBIE
1 aHATOMUYECKUE CUJCHbS, TIYIIUTEIN, BO3AYIIHbIE (DUIBTPHI HU3-
KOO COIPOTHUBIICHUS], BIyCKHBIE U BBIIIYCKHbBIE CHCTEMBI, BITyCKHbIE
U BBIITYCKHbIE KOJUIEKTOPBI, MPSIMOTOYHbIE IIYILINTENIH, HAKIAIKA Ha
TITYIIATEIH, TPOBOJA CUCTEMBI 3aKUTAaHUs, KOMIUIEKTHI (PPUKIINOH-
HBIX CLEIUICHUH, MaHenu MpuOOpOB, CHIIMKOHOBBIE IUIAHTH, TEPMO-
M30JISIUS ABUTaTesl, KapOopaTopsl, TOIIIMBHBIE HACOCHI BHICOKOTO
JaBJIEHMs], TypOOHArHETAaTENIN U MHOTOE JPYroe.

KauecTBO aBTOMOOWMIISI ¥ €r0 HA/ISKHOCTh Ha TPH YETBEPTH 3aBU-
CST OT KayecTBa J€Tallei, y3JI0B U arperaroB, KOTOPHIMU OH KOMILIEK-
tyercs. Ho ecnu 3amacHble 4acTH M3rOTOBJIAIOT aBTOMOOMIIBHBIE 3aBO-
Ibl, TO KOMIUIEKTYIOIIME IPOU3BOJAT CaMbl€ pasHblE IMPeIIpUsTHs,
BIUIOTH JI0 KyCTapHbIX MacTepckux. Ilpuuem, 1Mo MHEHMIO 3amajHbIX
CIELUAIMCTOB, Pa3IMUYMe B KaueCTBE OPUTMHAIBHBIX JeTalel OT poc-
CHHCKMX IOCTaBILIMKOB M AHAIOTWYHBIX 3amyacTeid, MpPOU3BOAUMBIX
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3apyOeKHBIMH (PUPMaMHU, OCTASTCS 3HAUUTENEHBIM. UTOOBI TIPEOI0TIEThH
3Ty pa3HUIly, HEOOXOAUMO MMETh MAKCUMAaJIbHOE COOTBETCTBHE CTaH-
JapTOB OTEYECTBEHHBIX MPEATIPUATHI U MEXTYHAPOIHBIX TPEOOBAHUIA.

B Poccun neiictBytor rocynapcrBennble ctanaaptsl (I'OCT)
[0 BCEM IapaMmeTpaM, YKa3aHHbIM EBpONENnCcKoll SKOHOMHUYECKOM
komuccueit OOH (EOK OOH), a Takxke oTpacieBble HOPMATHBBI,
YUUTBIBAIOIINE OCOOCHHOCTH aBTOMOOMJIBHOTO CETMEHTa OOLIero
pBIHKA M pa3pabOTaHHbIE C MAaKCUMAJIbHBIM NPHOIMKEHHEM K Tpe-
6oBanusim EDK. Te neranu u y37161 aBTOMOOMIIS,, KOTOPHIE OTBEYAIOT
3a 0€30IMacHOCTh BCEX YUYACTHUKOB JIBUKEHUS, NIOJUIEkKAT 0043aTeNb-
HOH cepTU(UKaUU (TOPMO3HBIE KOJIOJIKH, NOJATOJIOBHUKH CHJICHUM,
peMHHU 0€30MaCHOCTH, BHEIIHUE CBETOBBIE MPUOOPHI, IPOTUBOYIOH-
HbI€ YCTPOWCTBA, 3aJHHE U OOKOBBIE 3aIIUTHBIE YCTPOWCTBA U T. I1.).
B Poccun nepedeHp 3amacHbIX 4acTed M NPUHAJUIEKHOCTEN K aBTO-
TPAHCIIOPTHBIM CPEJCTBAM, IMOJICKAIMUX O0sI3aTEIbHON cepTudu-
Kalli¥, COTJIACOBAH B CHEIMAaJIbHO CO3AaHHOM COBETE MO cepTH]U-
Kallu¥, B KOTOPBIM BXOAAT MUHUCTEPCTBO BHYTpeHHHMX Jen PD,
MununcrepeTBo Tpancnopta PO, O6mecTBo notpedureneit 1 mpou.

Eme HemaBHO NOCTaBIIMKM OTEUYECTBEHHBIX U HMIIOPTHBIX
KOMIUJIEKTYIOLUIUX KOHKYPUPOBAJIM MEXJTy COOOM TOJBKO Ha BHYT-
pEeHHEM pbIHKE, a nocie BeTymieHus Poccun B BTO conepHuuator
U C MTHOCTPAHHBIMH KOMITAHUSMHU.

1.5.2. Obecneyenne TeXHNYECKON IKCILTIyaTalluU

Ota mojcucTeMa BKIIIOYAeT B Ce0sl DIIEMEHTHI CHAO)KEHUS aB-
TOMOOWMJISI AKCIUTyaTallMOHHBIMU Matepuasiamu, TorumsoM (A3C),
o0ecrieyeHne COXPAaHHOCTH ABTOMOOWIIS, KOHTPOJIb TEXHUYECKOTO
coctostaust (KTC), aBakyaluio U yTHIM3aIUI0 aBTOMOOUIIEH.

1.5.3. CtaHuMHu TeXHUYECKOro 00C/Ty’;KMBAHHSI AaBTOMOOMJIei
(CTOA)

CTOA npenoctaBisitoT 000pyJOBaHHBIE MTOCTHI, & TAKXKE yCIy-
' IO IpPOJaXe 3allaCHBIX qaCTeﬁ, MaTCpruajIoB U KOMIIJICKTYIOMIUX.
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KpoMme Toro, Ha 3THX CTaHUUAX MOTYT NPEIOCTABIATHCA TEXHUYE-
CKHE KOHCYJBTAIIMH IO TEXHUYECKOMY OOCITY)KMBAHUIO, PEMOHTY
U TIOHUHTY aBTOMOOWJIEH. SapoM OpraHu3alMOHHON CTpPYKTYpBI
CTOA sBasietcs ee TexHuueckuil eHTp (puc. 1.1).

I'enepanbHblit

JTUPEKTOP
TexHuueckui
JIUPEKTOp DuHaHCOBBIH
WIIM HAYaJIbHUK JTUPEKTOP
TEXIEHTPA
Cepsuc- Mememxep I'naBHbBIH
MEHEKEP 110 3aMm4acTsIM Oyxrantep
A 4 \ 4
. Oraen
PemoHTHBII
Crran pac4eToB
ex W MarasuH ¢ napTHepaMu
\ 4 \ \4
- PCM%“T PemoHT
FOHHHT U Texobciy- arperatos
JKUBAHHE
\ \ 4 v
Ky3zosnoit ManspHblit MausipHblit
PEMOHT y4acToK y4acToK

Puc. 1.1. CtpykTypHasi cxeMa CTaHIUU TEXHUYECKOTO OOCITY)KUBAHUS aB-
TOMOOMIIEH

ITpu BeIGOpe CTOA 3aka3uymky IenecooO0pa3HO YYUTHIBATH
CJIeIYIONIYI0 HH(OpMaIUIO.

[lo cmenenu cneyuanuzayuu TPEINPUATHS aBTOCEPBUCA
MOAPA3JENAIOTCS HAa KOMIUIEKCHbIE (YHMBEpCAIbHBIE), CIIELHUAIU3U-
poBanHble 1o Bujaam padot u CTOA camooOcnykuBaHuUs.
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Vuuepcansubie CTOA mnpenHa3sHaueHbl I OOCITYKUBAHUS
HECKOJIbKUX MOJIesIell aBTOMOOMIIEH, a crieluaiu3upoBaHHbIe — JUIS
OOCITy’)KWUBaHUSI TOJIBKO OJHOW KOHKPETHOW MapKdh aBTOMOOHIIS.
[TpuyeM OHHM pa3iIMYaArOTCA MO0 YPOBHIO CHENMAIN3ALUU: OJHH 00-
CIIY’)KMBAIOT TOJIbKO aBTOMOOWJIM MHOCTPAHHOTO MIPOU3BOJICTBA, JAPY-
e — TOJbKO aBTOMOOWMJIM OTEYECTBEHHOI'O MPOMU3BOJICTBA U, HAKO-
HEIll, TPEThU OOCITY)KUBAIOT aBTOMOOWIIM KaK OTEYCCTBCHHBIE, TaK
Y UMIIOPTHBIE.

[lo npouszeoocmeennoin mowynocmu (MCXoJsl U3 KOJIMYECTBA
MIPOU3BOJICTBEHHBIX MOCTOB U yudacTkoB) ropojackue CTOA mnoapas-
JEJISIFOTCSL Ha MaJible (C KoJInuecTBOM pabounx moctos 10 10), cpen-
Hue (C KoJrm4yecTBOM pabouunx rnoctoB oT 11 no 30), 6ombmme (¢ xo-
JMYECTBOM pabouux 1nocToB cBbiie 30) U KpyIHbIE.

Mansie CTOA 3aHATBHI, KaK NMPaBHUIIO, BBIIIOJHEHHUEM TOJIBKO
npo(UITaAKTUYECKUX BUJOB paboT, a TaKkke MOKPACKOH Ky30Ba U He-
KOTOPBIMH CBapOuYHBIMHU paboTamu. Ha cpemnux, GOIBIINX U KPYII-
HbIX CTOA npou3BoAsITCS NPAKTUUECKU BCE BUABI pabOT MO TEXHU-
YeCKOMY OOCIY)KUBAaHUIO M PEMOHTY aBTOMOOWJIEH, B TOM YHCIIe
BBITIOJTHACTCS] TEXHHUECKUI TIOHMHT, OCYIIECTBIISICTCS MPOJaXa aB-
TOMOOWIJIEH, 3amyacTeld U aKceccyapoB, MPOU3BOIUTCS TIPEAIPOTAK-
HBIN TIOHUHT.

[lo Koukypenmooobpa3syouwjum xapakmepucmukam pblHOK aB-
TOCEPBHCHBIX YCIYI MOKHO Pa3/IeIUTh Ha CJIETYIONINE TPYIIIBI.

Ilepeas epynna — pupmennsie, 1. e. quinepckue CTOA, koTo-
pBle TMPOJAIOT U OOCIYXKHBAIOT aBTOMOOMIM KOHKPETHBIX (UPM
¥ paboOTalOT HEMOCPEICTBEHHO C TPOM3BOJIUTEISIMH ABTOMOOWMIIEH.
OTO — aBTOPU30BAHHBIE CIELMATU3UPOBAHHBIE LEHTPbI, CKIOHHBIE
K CO3JaHUIO0 COBMECTHBIX NPEANPHUATHH C ydacTHEM 3apyOesKHBIX
IIapTHEPOB B 00JIaCTH aBTOCEPBUCA.

Takue CTOA uMEIOT COBpEMEHHOE TEXHOJIOTHYEeCKoe 00opy-
JIOBaHWE, OPUTUHAIILHBIE 3allacHbIE YacTH M aKCeccyaphbl, IMIHUPOKUIN
Ha0Op yCIyr Mo KOHKPETHOM MOJETH aBTOMOOHIIS, TIOATOTOBJICHHBIE
KaJpbl C BBICOKUM YPOBHEM KYIBTYPHl OOCIY)KWBaHUS KIIMEHTOB,
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BBICOKYIO PEMyYTaINI0, HO U BBICOKHE ILIeHbl. VIX MOXHO paccMmarpu-
BaTh Kak IOJpa3/eJIEHUs] aBTO3aBOJIOB, 00ECIIEUMBAIOLINE IPOU3BO-
TUTENsT aBTOMOOWIeH JOCTOBEpHOW MH(OpMammeld 0 KauyecTBE BbI-
nyckaeMoil npoaykuuu. OgaoBpemenHo ¢upmeHHbie CTOA moryt
UIpaTh poJib LEHTPOB MO MPOU3BOACTBEHHO-TEXHUYECKOMY O0ydYe-
HUIO [IEpCOoHAaA.

Bmopyw cpynny cocTaBisiioT ObIBIIME TOCYJIapCTBEHHBIE
CTOA, koTopble UMEIOT OOJIBIIONW OMBIT PabOTHI B aBTOCEpPBUCE,
CHEIHAIbHO CIPOEKTHUPOBAHHBIE ITOMEIIEHHS, BBITOJHOE PaCIoio-
KEHHUE, XOpOIIue TPaJAuLIMM, HO YCTapeBIINE B3IJISAbl Ha OTHOIIE-
HUE K KJIIMEHTYpPE U UHEPLUIO MBIIIIECHUS, 3aTPYAHAIOMYIO UX MOJI-
HYI0 ¥ 9Q(PEKTUBHYIO aJalTalHI0 K YCIOBHSIM COBPEMEHHOTO PBIH-
ka. Ha »tux CTOA wumeercs xopoiiiee, HO HEPEIKO YyCTapeBllee
oOopynoBaHue, HapaOOTaHHbBIE CBSI3U C MOTPEOUTENSIMH, KOTOPHIE
MPUBBIKJIM MOJIB30BAThCSI UX YCIyraMH, KaK IpaBWJIO, HEBBICOKHE
LIEHbl, UM JOBEPSAIOT, IMOCKOJIbKY OHHU €Ill€ CO CTapbhlX COBETCKHX
BpEMEH MPUBBIKIN MPUIEPKUBATHCS 3aKOHOB, MMEIOT HEIUIOXOU
UMUK, HO HE HaWIydlllee KaueCTBO 3allaCHbIX YacTed W YCIyT.
C Touku 3peHuss HomeHkaatypsl ycayr 3tu CTOA M0XHO Ha3BaTh
YHUBEPCAIbHBIMHU.

K mpemueit cpynne OTHOCATCSI YaCTHbIE BHOBb CO3JJaHHBIC
CTOA, xoTopble MOSIBUINCH NOCIIE NEPEX0/]a K PhIHOYHOW SKOHOMUKE.
B 1ienoM oHM UMEIOT TaKHe K€ XapaKTEpUCTUKH, YTO U BTOpas TpymIa.

K uemeepmoii zpynne OTHOCATCSI aBTOCEPBHCHI, CO3JJaHHBIE Ha
MPOU3BOJICTBEHHO-TEXHIMYECKOW 0a3e aBTOTPAHCIIOPTHBIX M MHBIX IPO-
MBILIUIEHHBIX MPEANPUATUNA. 34eCh CPaBHUTEIBPHO HU3KUM YpPOBEHBb
TEXHOJIOTHH TEXHUYECKOTO OOCITY)KMBAaHUS M PEMOHTA, HU3KAst KYJIbTY-
pa oOcIyKMBaHUS, HU3KAs KBATHM(UKAIMSA KaapOB, HHU3KAs ICTETHKA
MPOM3BOJICTBA, 3aBBIIICHHAS MPOJIODKUTEIFHOCTD BBITOJHEHHS PadOT
Y y3Kas CIICIUATN3AIHS TI0 MOJICIIBHOMY DSy aBTOMOOMIIEH.

K namoit 2pynne aBTOCEpBUCHBIX IIPEANPUATHI OTHOCATCS Ta-
pakHble aBTOcepBUCHL. [lo XapakTepucTukaM OHM YCTYHAIOT MpE-
MPUATHIM JIa)K€ YETBEPTOM IPYIIIBI.
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[TonsartHo, uro mpeanoutrenue cienyer otaaBate CTOA nepeoit
TPYIIIBL

[Ipu BrIOOpe CTOA B KauecTBe TIOHEpA 3aKa3UMUKYy CIEYEeT
YUUTBIBATh, YTO KAUECTBO TEXHHUUYECKUX BO3JICHCTBUN CYIIECTBEHHO
3aBUCUT OT TEXHOJIOTMYECKOTO O00OpYyIOBaHMs, NMPUMEHSEMOTO Ha
cepBucHOM npennpuaruu. Jns coBpemenHsix CTOA npoMbliieH-
HOCTBIO BBIITYCKA€TCSl IIMPOKAash HOMEHKIATypa TEXHOJIOTMYECKOTO
000pyZIOBaHUS, PA3IUYAIONIETOCS KaK MO0 KOHCTPYKIUH, TaK U IO
MPUHLHUIYY JAEUCTBUs. [IeHCTBYIOIMM B CHUCTEME aBTOTPAHCIIOPTA
Poccun «TabeneM TEXHOJIOTUYECKOTO OO0OPYIOBAHUS JUTSI UCTIOIb-
30BaHMS Ha CTAHIMAX TEXHUYECKOTO OOCITY)KMBaHUS aBTOMOOWIEH
pexomenayercs 240 Mozeneit TeXHOJIOTHIeCKoTo obopynoBanus. Ha
kax10M coBpemeHHO CTOA yCTaHOBJIEHO OT HECKOJBKHUX JIECATKOB
70 HECKOJBKHUX COTE€H HAaUMEHOBAHUN MOJENEN TEXHOJOTHYECKOIrO
000pyZI0BaHUS PA3TMYHOTO HA3HAUCHHUSL.

Bce MHOrooOpasue BUIOB TEXHOJOTHYECKOTO OOOPYIOBAHUS
MO>KHO Pa3/IelMTh TaK)KE Ha JIB€ KaTErOpUH.

K nepeoii kamezopuu otHOCUTCS 000pyHOBaHHE OOIIETO Ha-
3Ha4YeHus1, npumensieMoe He Tosbko Ha CTOA, HO ¥ Ha peNPUATHIX
npyrux orpaciueit. [Io xapakrepy cBOEro MCIOJIb30BaHUS OHO SIBIISET-
Csl YHMBEpCAJIBHBIM. DTO TEXHOJIOTMYECKOE 000pyI0BaHHUE NpejaHa-
3HAYEHO JUIsl BBITIOJHEHUSI CBAPOYHBIX, MEIHUIKIX, SJIEKTPOPEMOHT-
HBIX, PAIMOTEXHUYECKIX U MHOTUX JPYTHX MMOI0OHBIX padoT.

Bmopyo kamezopuio coctaBisieT CHELMaIN3UPOBAHHOE TEX-
HOJIOTUYECKOE 000pylOBaHUE, KOTOPOE HEMOCPEICTBEHHO HCIOJIb-
3yeTcsi B TexHojornueckux mnpoieccax Ha CTOA ¢ uenbio noanep-
KaHUS aBTOMOOWIIEH B TEXHMUYECKU HCIpaBHOM cocTosiHMU. K 3Toi
IpymIe NpUHAAIEKUT U KOHTPOJIbHO-IUArHOCTHUECKOE 000pyI0Ba-
HUE, T. €. CPEJCTBA TEXHUUYECKOH muarHoCTHKU. Ocolyro (HYyHKIHIO
BBITIOJTHSAET CHEIHATM3UPOBAHHOE 000PyIOBaHHE, TPUMEHIEMOE IS
KOHTpPOJISI COOTBETCTBUSL aBTOMOOWJIS TpeOOBaHUSM O€30I1aCHOCTH,
YCTaHOBJIEHHBIM B TexHuueckom periameHte. OHO JOJDKHO IO03BO-
JATh MPOBOJUTH HM3MEPEHHUs TPeOyeMBIX MapamMeTpoB aBTOMOOWIIS
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B OTIPE/ICIICHHOM JIHala30He MX U3MEHEHUs ¢ HEO0OXOJAUMOW TOYHO-
CTBIO, & [I0 HOMEHKJIATYpE U CBOMM XapaKTEPUCTUKAM COOTBETCTBO-
BaTh TPEOOBaHMSM, TIEPEUNCIICHHBIM B Ta0IHUIIE.

THUNbI KOHTPOJIBHO-AMATHOCTHYECKOTO
CHEeNMATIM3MPOBAHHOI0 000PYAOBAHUS NAJI MOATBEPKACHUS
IKCILTYATAIIMOHHOM 0€30MacHOCTH ABTOMOOMIIel

Texunueckas XapaKTCPUCTUKaA

JICBOM yIpaB-
JICHHU

Ne Bun i OmG
N HanasoH mo-
1/11 | 000pyAOBaHUS Kontponupyemslii mapamerp
U3MEPEHHUS Ka
CpezcTBa TEXHHYECKON TUArHOCTHKH TOPMO3HBIX CHCTEM
PonukoBelii  [MakcuManbHas Macca KOJIECHOrO TPaHCIOPT- 240-3500 Kr
CTeH[| ISt HOT'O CPEJICTBA, NPUXOAAIIASCS Ha OJIHY OCh
HPOBEPKH TopMo3Has cuiaa Koeca 03-6,0xkH | 3%
1 |TopmMO3HBIX 300-750 H v
CHCTEM JTerko- | CHIINE Ha OpraHe ynpaBIICHHs —75 7%
BEIX aBTOMO- |HadanpHOe 3HaueHwe K03 PUIHEHTA CIIeTI- 0.65 79,
omeit JICHUSI POJTUKOB >
3ameIieHne U pacueT YCTAHOBHBILIETOCS 3a- 2
pactery 0,4-8,0 M/c> | 4%
[pubop ans | MCAICHIA
MIPOBEPKH Topmo3HOit TyTH 9-40 m 5%
TOPMOSHEIX  |Bpeng cpabaThIBAHHS TOPMO3HOI CHCTEMBI 0,2-2,0c |£0,1¢c
5 |cHcTem B sio- 5
POKHBIX Ye- Ycunue Ha opraHe yIpaBlIeHHS 300-750H | 7%
noBusix (aHa- |HavanbHast CKOPOCTh JIBMIKCHHSI aBTOMOOHIISL
( POCTE X | 15-50kwa | £0,1
JIOT POJIUKO-  |KM/4
BBIX CTEHJIOB) ||
OKOBOE CMEILICHHE aBTOMOOUJISI IIPH TOPMO-
H prTep 0220m | 7%
KEHUH
YcraHoBHBILEECS 3aMeJICHHE MIPH TOPMOXKE- 2
3 |decenepomerp oI PHTOP - | 0,4-1,0 m/c 5%
HHH BCIIOMOTATEJILHOI TOPMO3HOI CHCTEMO#t
4 |Manometpsl |/laBreHHE CKAaTOTrO BO3IyXa Jo 1 MIla 5%
CpezcTBa TEXHHYECKON UArHOCTUKH PYJICBOIO YIIPABICHHS
o
[Tpubop mnst | Yronm moBopoTa pyjeBoro Kojeca o 30 +0,5°
MPOBEPKH
5 |cymmaproro .
modra B py- Mautslil yron oBopoTta ynpasJisieMbIX KoJiec 0-0,6° MCHCS
IIPH TIOBOPOTE PYJICBOTO Kojieca 0,015
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Oxonuanue mabauyvl

Texunueckas XapaKTCPUCTUKaA

Ne Bun o6
1/11 | 000pyAOBaHUS Kontponupyemslii mapamerp Auanason HHo-
U3MEPEHUs Ka
[Ipubop mns | YcHiIue HaxkaTHs HA PEMEHb PUBOJA HACOCA 40H 50
6 TIPOBEPKH TUAPOYCHUIIUTEIIA PYJICBOI'O YIIPABJICHUS ’
HATSHKCHUS [Iporu6 pemHst mprBOa HacOca TUAPO-
porto p PHBO AP 5,0-50,0 MM | 5%
peMHSI YCUITUTEIS
7 | Munamomerp Veunue HaKaTHsl Ha peMEeHb IIPHBOJIA HACOCa 40H 50,
THAPOYCHIIUTEIS
CpencTBa TEXHUYECKOW TUATHOCTHKU BHEIIHUX CBETOBBIX TIPHOOPOB
Jnana3on BbICOTHI YCTAHOBKH LEHTPA dapsr 250-1600 Mvt | 1,5 wn
Ha/| OTIOPHOI MTOBEPXHOCThIO, HE MEHEE
Yron HaKJIOHA My4YKa CBETa B BEPTHKAIBHON 30150" 0.5%
TUIOCKOCTH
T'opu30HTaIBHOE OTKIIOHEHHE OCH CBETOBOTO
P 0-5° 0,5 %
my4Ka
[pubop mns =
poBepKn Cuita OmmkHero cBera (ap B BEpTHKATEHON
8 TUTOCKOCTH: 15%
U PEryJupOB- , .
it bap B HampaBiieHHH 34’ BBEpX 10-1500 kM | 15 %
B HANpaBJcHUU 52’ BHU3 10-10 000 kM
Cuna nanmpHero cBeTa dap 1o ocu orcyeta, kM | 1000-25 000 | 15 %
Cuna cBeTa MpOTHBOTYMAHHBIX (ap B BEPTH-
KaJbHOH TJIOCKOCTH: 15%
B HampaBJIeHHH 3° BBEpX 10-1500 xmm | 15 %
B HalpaBJIeHUH 3° BHU3 10-10 000 kM
CpezcTBa TEXHHYECKON TMArHOCTHKH JABUTaTeNIsl H €0 CHCTEM
Conepxanne okucu yriepona CO 0-5% 3,0%
Conepxanne yriaesogoponao CH 0-2000 mme' | 5,0 %
l'azoananusa- o [)
9 Top Conepxanne auokcuna yriaepona CO, 0-16 % 4,0 %
Conepxanne xuciopona O, 0-21% 3,0%
Koaddument n3bsITka Bo3ryxa A 0,8-1,2 0,3 %
HatypaypHbiii IOKa3aTens 0CIabIeHHs CBe- 0.2-10 m™" 2.0%
TOBOT'O TIOTOKA
10 |dsmMomep K 5
K aoa(b(imuHeHT OCIAGNCHHS CBETOBOTO MOTO- | 5 110 o, 2.0%
11 |Teueuckarens Conepaxane B Bo3ZyXe YTIEBOOPOIOE: 1,0-2,0% |10-15%

nporaHa, M€TaHa U 1p.
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1.6. Texunueckue CpeaCcTBa TMAarHoCTUPOBAHUSA aBTOMOOWJIEH

1.6.1. Tarosblie cCTeHAbI

TsaroBele cTEHABI — 3TO CTEH/ABI OapabaHHOTO (POJIUKOBOTO)
tuna (puc. 1.2), npeaHa3zHauyeHHbIE 111 KOHTPOJISI TATOBBIX CBOMCTB
aBToMOOWIA. OHU UMUTHPYIOT JIBUKEHUE aBTOMOOWJIS Ha pas3jiny-
HBIX CKOPOCTHBIX M Harpy304HbIX pekuMax. Ha 3Tux creHmax mMox-
HO TECTUPOBATH CJIEYIOLINE OCHOBHBIE TAPAMETPHI:

— 4acTOTY BpallleHHs KOJICHYaTOro Bajla JIBUraTens, MpoOyk-
COBKY CLICIUIEHUSI, HEUCIIPABHOCTU TPAHCMHUCCHH U TIP.;

— MOIIHOCTh JBUTATeNsl M CWIy TITM Ha BEAYIIMX KOJEecax,
CKOPOCTb aBTOMOOWJIS, pacXoJ TOIUIMBA, BPEMs pa3roHa, BpeMs Bbl-
Oera u Apyrue nmapaMeTpsl JBMKEHUS aBTOMOOMIIS.

XYY

i~

(=N

Puc. 1.2. Cxema TAroBOro CTeHJa JUisl JIETKOBBIX 3aJIHEMIPUBOHBIX aBTO-
MOOUIIEH:
1 - MCCTHBIﬁ 0OTCOC 0Tpa6OTaHHBIX Ta30B, 2 — OHOpHBIﬁ POJIHK] 3 — [NOAbECMHAas
IUIOIIA/IKa ¢ TOPMO3HBIMU KOJIOAKAMHU; 4 — TOPMO3HOH PONHK; 5 — BEHTUIIATOP;
6 — IIYJBT YHPABJICHUA U HHAUKAIIUN

CreHibl BBITYCKAIOTCS JUIs JIETKOBBIX U IPY30BbIX aBTOMOOUIIEH
KaK C OJHOM BEAYIIEH OChbIO, TaK WU Ul MOJHONPUBOHBIX. [IpuHIMI
JNEUCTBUS TATOBBIX CTEHAOB 3aKJIFOYAETCS B TOM, YTO CWIA TATH
Y MOLIHOCTb, pa3BUBAEMbIE JBUTrAaTEIEM aBTOMOOWIIS U NIPUBEICHHbBIE
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K €r0 KOJIECaM, YPaBHOBEIIMBAIOTCS CHJIAMH TOPMO3HBIX YCTPOMCTB
CTeHJa U (PUKCUPYIOTCS € TIOMOIIBIO CIIEHUAIBHON almaparyphl.

1.6.2. Topmo3HbI€ CTEH/IbI

JleiicTBHE TOPMO3HBIX CTEHAOB OCHOBAHO HAa aHAJIM3€ CLEIlIe-
HUS 3aTOPMOKEHHBIX KOJIEC aBTOMOOWIIsA ¢ paboueld MOBEPXHOCTHIO
cTeHia. TopMO3HBIE CTEHBI BBHITYCKAIOTCS IBYX THIIOB: IUIOIIAHBIE
U POJIMKOBBIE.

IInomanuebiii TopMo3HOI cTeHa. OH UMEET YeThlpe U3MEpH-
TeNbHbIE TUIATPOPMBI (TIO JIBE HA KAXKIYI0 OCh JBYXOCHOTO aBTOMO-
OuJIsl), OCHAIIEHHbIE JAaTYMKaMU, U MPHOOPHYIO CTOMKY, COCIHMHEH-
HYIO C TUIAT(POPMaMH SIIEKTPUUYECKUM KaOeeMm.

B mpouecce nuarHoCTHpOBaHHS aBTOMOOMIIb CO CKOPOCTHIO
6—10 kM/4 Hae3kaeT KojecaMu Ha TUIATGOPMBI U TOPMO3UT. M3Mme-
pEeHHE TOPMO3HBIX CHUJI OCHOBAaHO Ha HW3MEPEHUM MEpEeMELICHUS
w1athopM, KOTOPOE MPOUCXOIUT 3a CUET BOSHHUKHOBEHUS CHII HHEP-
UM CHCTEMBI «aBTOMOOWIb — IIaTGopMa» W CHUJI TPEHHUS MEXITY
[IIMHAMH ¥ TTOBEPXHOCTHIO Tu1aTopM. ITO mepeMenieHue, mpornop-
[IMOHAIbHOE OO0IIel TOPMO3HOW cHjle aBTOMOOWIISA, (UKCHPYETCs
C TIOMOIIIBIO TATYUKOB, YCTAHOBJIEHHBIX 110]] U3MEPUTEIbHBIMU ILJIAT-
¢dopmamu. CHUrHAIBI OT AATYMKOB MEPEIAIOTCS B KOMIBIOTEP, KOTO-
pBIN BBIAAET HA NpUHTEp ¢ MHTepBasoM B 0,5 ¢ 3HaueHUs MakKCH-
MaJIbHOM TOPMO3HOM CHJIBI, a Ha JUCIUIEM — CBETOBYIO MHAMKAIUIO
HEPAaBHOMEPHOCTH TOPMOKEHHUSI KOJIEC KaXJ0W OCH U 3HAYeHHUE
(B mporieHTax) 3(p(HEeKTUBHOCTH TOPMOKEHHUSI.

Topmo3zHble cTeHaAbI poJMKOBOro (dapadannoro) tuna. Takue
CTEHJIbl HaXOJAT OoJiee mupokoe mpuMeHeHune. C UX MOMOIIBIO TECTH-
pYeTcs 3HAUUTENILHO OOJIbIIIee KOJIMYECTBO TTApaMETPOB: TOPMO3HAs CH-
Jla Ha KaKIOM KoJiece; yJieNibHas TOPMO3Has CHiia; KOd(QQPULMEHT He-
PaBHOMEPHOCTH TOPMO3HBIX CHJI; YCWJIME Ha OpraHax yrnpasiieHus (Iie-
Najib, pblyar CTOSSHOYHOTO TOPMO3a); BpeMsl cpadaThIBaHUsI TOPMO3HOM
CUCTEMBI; TOPMO3HOH ITyTh; HOPMAJIbHBIC PEAKIIMU OIIOPHOU MOBEPXHO-
CTH, JEHCTByIOIIME Ha Kaxkaoe Kojeco. CTeHIpl 00ecreunBaroT cie-
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JYIOIIFE PEXUMBI KOHTPOJIS: pabodee KOHTPOIBHOE TOPMOXKEHHUE, IKC-
TPEHHOE TOPMO’KEHHE, a TAKKE TOPMOKEHHE CTOSTHOYHBIM TOPMO3OM.

TopMO3HBIE PONMKOBBIE CTEHABI COCTOSIT U3 CIEIYIOLIUX Yac-
T€H, U3TOTOBJIEHHBIX B BUJE OTIEJIBHBIX M3JIENUNH M COEIMHEHHBIX
MEXTy cO00I TIOCPEICTBOM 3JICKTPUIECKUX KaOeleil: CHIIOBOTO IIKa-
(a, N3MEPUTETBHON CTOMKH C TyJIBTOM YIPABJICHHS U IUCIITIEEM JINO0
npubopamMy PETHCTPAllMd MApaMeTPOB, OJHOTO HIIHM JIBYX OTIOPHO-
POJIMKOBBIX 0JIOKOB (puc. 1.3).

-4

3
1.2
R O G A 3£ 11 i
Hanpasnenue
3ae3zia

Komnes

1.1

% et —————— L r L. 15 PSSR
3 =5

Puc. 1.3. CxeMa poIHMKOBOrO TOPMO3HOT'O CTEH/IA:
1 — onopHoe yctpoiicTBo (/. ] — ayst neBoro Kojeca, /.2 — Ui IpaBoro KoJeca)
2 — CHJIOM3MEPUTENBHOE YCTPOUCTBO; 3 — MIKa( AMEKTPOCHIIOBOIL; 4 — mprubop-
Hasl CTOHKa; 5 — MyJIbT AUCTAHIIMOHHOTO YIIPABICHHS

1.6.3. CTeHabl KOHTPO.JISI 60KOBOI0 YBO/Ia ABTOMOO WIS

Onu mpeacTaBIsIOT co00 IMIIOMIAHOE YCTPOICTBO, TuIaTdop-
Ma KOTOpPOTO0 MMEET BO3MO>KHOCTh CMEIAThCS B CTOPOHY, IPOTHUBO-
MOJIOKHYIO CHJIaM YBOJ1a aBTOMOOMIISI C TPAEKTOPUU IPSIMOJIMHENHO-
ro aswkeHus. [loa urardopmoii paconiokeH JaTuuK, Tepeaaroni
CUTHaJI Ha HH(pOpPMAIIMOHHOE TabJI0. ABTOMOOMIIIO IOCTaTOYHO MPO-
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exaTh 1o IaTGopMe OJHUM KOJIECOM, YTOOBbI Ha TabJio 3aropenach
CHTHAJIbHAS JIaMTa, WHGOPMHpPYIOIIasi ONepaTopa-IiarHocta o TOM,
YTO YTJIbl CXOKJICHHS KOJIEC HE COOTBETCTBYIOT HOpPME M TpeOyeTcs
erIY6JICHHaSI JAUAarHoCTKa MEXaHU3MOB YCTAHOBKH KOJIEC HA CIICTIU-
aJIbHOM CTEHJIE.

1.6.4. CTeHabl AMATHOCTUKHY MOJABECKH aBTOMOOUJIA

CreHapl TpeAHA3HAYEHBI ISl JAMArHOCTUKH TPYKUHHO-aMOp-
THU3aTOPHOM MOJBECKH aBTOMOOWIS. CTEHJ COCTOMT U3 CHIIOBOTO
mkada, TpUOOPHON CTOMKM W OJOKa W3MEPUTENBHBIX IUIACTHH.
B Gyioke HaxoasTCss BUOPATOPHI, BO30YKIAIOIIHE KOJICOAHUS TIIIaCTUH
U TIO/IBECKM aBTOMOOWIISI, KOTOPBI KOJIECAaMU CTOWT Ha IUIACTHHAX,
U TaTYUKH U3MEPEHUs MapaMeTpoB BUOpalmu riacTiuH. PaboTa cren-
Jla OCHOBAaHA Ha AHAIHM3E AMIUTUTYJHO-9aCTOTHOW XapaKTEePUCTHKU
koseOarenbHOM cucteMbl. KoneOaHMsI MOABECKH OCYLIECTBISIOTCS
B IIUPOKOM JIMaNa30He 4acToT, BKIIOUAsl pE30HAHC. 3aTeM pe3ylbTa-
ThI U3MEPEHHUH BBIAAIOTCS B BUAE TpaduKa 3aBUCUMOCTH aMILTUTYIbI
KOJICOAHHH OT YaCTOTHI, T. €. B BUJIC YaCTOTHOW XapaKTEPUCTHKH, I10-
CTPOEHHOM JJIs TPaBOTO U JIEBOTO KOJIEC.

1.6.5. Ctenabl 1151 KOHTPOJISI M PeryJIMPpOBKH yIJI0B
YCTAHOBKH KoJ1eC

Takue creHapl MpeaHa3HAYEHB! ISl YIITyOJIeHHOTO TOAJIEMEHT-
HOTO TMarHOCTUPOBAHMSI aBTOMOOWJIS C TIOCIIEAYIOLIEH peryaupoBKoi
YIJIOB YCTAHOBKU Kouiec. FIX KOHCTPYKIIMU BeCbMa Pa3sHOOOPa3HBbI.

OCHOBHOE KOHCTPYKTHBHOE Pa3JIM4M€ 3TUX CTEHJOB 00YyCIIOB-
JICHO BHJOM JHEPrHMM M3MEPUTEIBHOIO CUTHANA, CIIOCOOOM €ro me-
penayu OT JaTYUKOB K IPUEMHOMY YCTPOMCTBY, IPUMEHAEMOM CHC-
TeMoi 00paboTku MH(OpMAIMKM U BBIAYM e€e oreparopy. B cBs3u
C 3TUM BC€ MOJOOHBIE CTEHJbl MOJPA3ACAIOTCS HA JIBE TPYIIIbI —
CTEeHJBI ¢ OecrpoBOJHON MH(MOPMAIIMOHHON CBS3bI0O MEXAY daTdu-
KaMH U NIPUEMHUKOM U IPOBOJHBIE (MJIM KOPJOBBIE) CTEHJIbI, Y KO-
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TOPBIX JATYUKHU CBSI3aHbI C IPUEMHUKOM CHUTHAJIOB AJIEKTPUYECKUMU
KabensaMu.

K mepBo#t rpymme OTHOCATCA CTEHABI C ONTHYECKHUM, JIa3ep-
HBIM, HHPPAKPACHBIM U paJMOKaHataMu nepeaaun napopmanun. Ko
BTOPOM IpYIIIE€ OTHOCSTCS CTEH]Ibl C KOMOMHUPOBAHHBIMU KaHaJIaMH
nepeaayr curHagoB. Mexay AaT4MKaMy UCTOJb3yeTcst nHppakpac-
HBIM KaHall, a MEXKIy JAaTYMKaMU M MPUEMHBIM YCTPONUCTBOM — CHT-
HaJ JiekTpuueckuit (puc. 1.4).

- T i
. .

g
i

Puc. 1.4. 3aMKHYTBI U3MEPUTENBHBIN KOHTYP CTEHJA JUIsl KOHTPONS U pe-
TYJIUPOBKH YIJIOB YCTAHOBKH KOJIEC:
1-8 — natuuku ¢ uHbpakpacHeiMu u3nydarensmu; 4, B, C, D, E, F, G, H—-
JaTauku cxoxaeHus; [, K, P, Q — TaT4uKy MOJIOKEHHS HAKJIIOHA OCH TIOBOPOTa
(naxmoHa mKkBopHA); L, M, N, O — naT4nku pa3Baia Kojec
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CoBpeMeHHbIE CTEH/bl OCHAIIEHbl KOMIBIOTEPHOH cucTeMOn
00pabOTKM CHTHAJIOB M BBIBOJOM HMH(pOpMAIMK Ha TUCIUiei. B ma-
MSTh KOMITBIOTEpA 3aKJIaJbIBAIOTCS CBEACHUS 00 yriax yCTaHOBKH
KoJiec OOJBIIMHCTBA MOJENEH COBPEMEHHBIX aBTOMOOMIIEH pas3iny-
HBIX IIPOU3BOJUTENEH, a TAaKXKE aJlFTOPUTM JAUArHOCTUPOBAHUS U pe-
KOMEHJIallMK 10 peryJupoBOYHBIM omepanusM. Ha mucniee BbicBe-
YUBAETCSI HE TOJBKO Ta0JIO C JAHHBIMHU JTUArHOCTHKHU, HO U MOPSAJIOK
(mo maram) auarHoctupoBaHus. [1o OKOHUAHUM AMArHOCTUPOBAHMUS
Ha JIUCIUIEE B PEXKHMME MYJIbTHUIUIMKALIMOHHOTO (hUIbMa WUIUIIOCTPHU-
pYyIOTCS OPSAJOK U BCE IEUCTBUS MEXaHUKA, HEOOXOAUMBIE JUISl BbI-
MIOJIHEHUS PETYIMPOBOYHBIX Pa0OT.

B GecnipoBoHBIX cTeHIaX HH(POPMAIUS Ha TUArHOCTUYECKYIO
CTOMKY IepelaeTcsl MO0 OTAEIbHBIM KaHajaM OT KaXkJ0ro JaT4yuKa.
[Ipu 3TOM U1 HaAEKHOCTH NIEpeadn MpUeMHasi pama JUarHocThye-
CKOM CTOMKHM JIOJDKHA OBITh PAcHoJIOkKEHA CTPOTO B OIMPEACICHHOM
Mecre. st KOpJIOBBIX CTEHAOB 3TO YCIOBUE HE UMEET 3HAUCHUS.

1.6.6. MoTop-TecTepbl U CKaHEPbI

Momop-mecmepbi — 3TO yHUBEPCAIbHBIE JUATHOCTUYECKUE
puOOPHI, NMpEeIHA3HAUEHHBIE Ul IPOBEIECHUS U3MEPEHUN NTapaMeT-
POB paboOThl ABUraTeliss BHYTPEHHETO CrOpaHMs: YaCTOTHI BpallleHUsS
KOJIEHYaTOr0 Bajla; TEMIIEPATypbl Macia; HAIpPsDKEHUS Ha KIeMMax
aKKyMYJISITOPHOM Oarapeu; HalpsDKEHUs B IEPBUYHON M BTOPUYHOM
LEeNsAX CUCTEMbl 3aXHUTaHWS; MyJIbCallUM HANpPSDKEHUs T'eHepaTopa;
TOKa cTapTepa; TOKa T€Heparopa; yria 3aMKHYTOTO COCTOSIHHS KOH-
TaKTOB; BPEMEHU HAKOIJICHUS U TOKA pa3MbIKaHHS B IEPBUYHON Iie-
MM KaTYIIKH 32KUTaHMsl; 4acTOThI, JUINTEIBHOCTH U CKBa)XKHOCTH
UMITYJIbCOB; BPEMEHM BIPBHICKA; YIJIOB ONEPEKEHUs 3aKUTaHUs; Be-
JIMYMHBI 1aBJICHUS BO BIIyCKHOM KOJIJIEKTOPE U JIp.

[TapameTpsl U3MEPSAIOTCS C TOMOILBIO CIIEHUATbHBIX JaTYUKOB,
BXOJIIMX B KOMIUIEKT IpuOopa. OOGBIYHO MOTOp-TECTEP B CBOEM
cocTaBe MMeeT IU(POBON ocHmuIorpad, MpeACTaBIAIONIUN H3Me-
psieMble BEIMYMHBI (TOK, HAIIPsDKEHNE, YaCTOTY BpaIleHHs KoJeHYa-
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TOTO Baja, JaBJCHUE ra30B B BHIMYCKHOM KOJUIEKTOpE H T. I1.) B Tpa-
(udIecKoOM BHJIC U TIO3BOJISIOIINN TTPOBOJIUTH UX MOPOOHBIN aHAN3.
Hekotopsie MoOTOp-TeCTEphl UMEIOT BO3MOXHOCTh 3allUCH KaJpOB
M300pakeHUsT B TaMsATh MpUOOpa Ui IMOCIETYIONMIEro CpPaBHEHUS
U aHaJIn3a.

[udporoii ocumuiorpad — MOIIHBIA HWHCTPYMEHT B pyKax
OTBITHOTO auarHocta. Hampumep, mo ¢opme ociuiiorpaMMbl TOKa
BO BTOPHUYHOW IEMU CHUCTEMBbI 3KUTAHUSI MOXHO BBISBUTH HEHC-
MpaBHBIE DJIEMEHTHI TpaKTa (CBEUM 3aXKUTAHUS, BBICOKOBOJIBTHBIC
MPOBO/IA, KPBIIIKY PACTIPEICTUTENS U T. .) U JaXKe OTKJIOHEHUS CO-
CTaBa roproyuell CMECH B IMJIMHJIpaX JBUTATEIS.

MoTop-TecTepsl MPUMEHSIOTCS HE TOJBKO NMPU JUATHOCTHUKE
CUCTEMBI YIpaBJICHUS JBUTATENIEM, HO W TMPHU JUATHOCTUKE JIOOBIX
JOPYTUX SJIEKTPOHHBIX CHCTEM YIPABIEHUSA: CUCTEMBI YIpaBICHUS
aBTOMATHYECKOHN KOpOOKOH mepead, aHTHOJIOKUPOBOYHOM CHCTEMEI,
KJIIMMAaTHYECKOM CUCTEMbI, CUCTEMBI YIIPaBJICHUS MOJABECKOM U TIP.

Takum o0pa3om, IHMAarHOCTHMKa C MOMOIIbIO MOTOpP-TECTEpa
OCYIIECTBJISICTCS MyTEM BHEIIHETO MOAKIIOYEHHUS K KOMIIOHEHTaM
aBTOMOOWIS, JaTYNKaM, UCTIOJTHUTEIFHBIM MEXaHu3MaM | T. 1. J{is
JUATHOCTUKHU AJIEKTPOHHBIX CHUCTEM «H3HYTpW» (TEKYIIUX MapaMmeT-
POB, UTEHHS OIIMOOK U JIp.) UCTIOJIL3YIOTCS aBTOCKaHepHI (puc. 1.5).

Puc. 1.5. ABTOCKaHEpHbI, UM CUUTHIBATENU KOJIOB
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Aemockanepsl (unu cuumvléamenu Ko0o0g) TpeAHA3HAYCHBI
JUIl TECTUPOBAHUS PA3JIMYHBIX CUCTEM aBTOMOOWIISA: JIBUraTelsl, aB-
ToMatuyeckor kopooku nepenay (AKII); anTubaoxkupoBOYHON cHuC-
teMbl (ABC); rupoycunurens pyis; CUCTEMbl KOHAULIMOHUPOBAHUS
W Ip. — Yepe3 IOCIe0BaTeNbHBINA JIHarHOCTHYECKU HHTepdeiic
AJIEKTPOHHOTO OJ0Ka yrpasieHus (ObY).

Bce coBpeMeHHBIE aBTOMOOWJIM OCHAIIEHbl Pa3BUTON CHUCTE-
MOW YyIpaBIEHHUS C TOMOIIBI0 MOIIHOTO OOPTOBOTO KOMIBIOTEPA,
KOTOPBIM (PaKTUYECKH CTaJl CBOEOOpPA3HBIM MO3rOM MaIIWHBL. J[i1s
JUArHOCTUKU CUCTEM YIPABJICHUS JBUTATENSIMU COBPEMEHHBIX aB-
TOMOOMIIEN CO3/JaHbl IOPTATUBHBIE PYUYHbIE CKAHEPHI.

CkaHep TO3BOJSET MPOYECTh HHGPOPMAIMIO M3 MO3TOBOTO
LIEHTpa aBTOMOOWIA U MOHATH, YTO MPOU3OILIO B PE3yJbTaTe IO-
CIIETHUX MOJIU(UKAIUI U 1MoYeMy Hapyluiaack padoTa JBUrarTes,
U3BJIEKAs U3 MaMITH KOMIbIOTEpa KOJbl HeucnpaBHocTel. CKkaHepsl
MOCJIETHEr0 TOKOJIEHHUS TO3BOJISIIOT JUarHOCTUPOBATh MPOOIEMbI
YIpaBJIEHUs IBUTaTEJIEM IYTEM BOCCTAHOBJIEHMS M3 MaMSATH KOM-
NbIOTEpa MpeablIyIINX YCTaHOBOK (omuuil). Jlydmue monenu cka-
HEPOB MOTYT AaKe MaTh MH(GOpPMAIMIO IO BCEM KOJAaM M yKa3aTb,
I/Ie HaxoAuTcs Ae(EKTHBI CUTHAJI — BHE JOMYCTUMOTO AMAara3oHa
WM BHYTPH HETO.

OcHOBHBIE JTMATHOCTHYECKUE MPUOOPHI — CKaHEP, MOTOP-TEC-
TEp U razoaHan3aTop, oObEANHEHHbIE WIM COEIUHEHHbIE KaK ara-
paTHO, TaK ¥ MPOrpaMMHO (MH(POPMALMOHHO), MIPEACTABISIOT COO0H
AUATHOCTHYECKHMI KOMILIEKC.

Ha puc. 1.6 nmpuBeaen oOmwuii BUA AMArHOCTUYECKOTO KOM-
iekca «ABromactep AM-1».

Kommnekc npeaHasHaueH A8 NPOBEPKU TEXHUYECKOIO CO-
CTOSTHUS YETBIPEXTAKTHBIX 2-, 3-, 4-, 6- U §-IMIMHIPOBBIX JABUTATE-
JIel ¢ MCKPOBBIM 3aKUTaHUEM U MX JJIEKTPOOOOpYIOBaHUS Ha CTaH-
[USAX TEXHUYECKOTO OOCITY)KWBAHUS aBTOMOOWIICH, a TakiKe B YCIIO-
BUSIX aBTOTPAHCIIOPTHBIX MpeanpusaTuil. Kommieke cocTouT u3 aByx
OCHOBHBIX YacTel: MOTOP-TECTEPA U CKaHEpa.
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Puc. 1.6. O0mwmii BUI TMarHOCTHYECKOT0 KOMILTEKca « ABTroMactep AM-1»:

1 — croiika; 2 — MOHHUTOP; 3 — TIOBOPOTHBIH KpPOHINTEHH; 4 — MOIYNb
HOPMHpPOBaHHS; 5 — Kabenp MOIyns Onmud; 6 — Kabelb MOIYIs
HOPMHpPOBaHUS;, 7/ — MOAYIb 00paboTkm curHanoB; 8§ — kabeyib aHaIoro-
mudpoBoro mpeodpazosatens; 9 — kabenmp RS-232; 10 — cucTeMHBIA OMOK;
1] — maHenp OTCeKa CUCTEMHOro Oioka; /2 — smuKk Juisi npuHTepa; 13 —
ra3oaHanu3arop; /4 — sIUK JUlsl OPUHAUIEKHOCTEH; /5 — MyabT «TOpSYUX
KJIIaBHIDY; /6 — SIIUK JUIS KJIABUATYPHI; /7 — KapMaH Juist crpodockora; /8 —
KPOHIUTEHH IS YKIa Ky Kadenst; /9 — KpOHIITeHH ISl yKIIaAKu Tpyoku; 20 —
HaJICTpolika; 2/ — ONOK po3eTok; 22 — QuIbTp ceTeBoii; 23 — koneco; 24 —
000BITIIKa 3a3eMIIeHHS; 25 — MTaHeNIb OTCeKa Tra30aHaIn3aTopa

B pexxume paboThl ckaHepa TUAarHOCTUYECKUM KOMILJIEKC MOJI-
KIIIOYaeTcs K CIEeNHaIbHOMY JAMAarHOCTHUYECKOMY Pa3beMy C IOMO-
IIbI0 COOTBETCTBYIOLIEro IepexojHuka. B mporpamme «ABTOCKa-
Hep» BCTpoeHa 0a3a JaHHBIX IITATHBIX 3HAYCHUH IMapaMeTpoB pado-
Thl JBUTATENsl, YTO IO3BOJISIET OBICTPO ONPENENIATH BO3HUKAIOLINE
HEUCIIPABHOCTH.
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KpOMe NEPCUNCIICHHBIX TCXHUYCCKUX CPEACTB AUATrHOCTUPOBA-
HUs aBTOMO6I/IJISI W ABUTATCIIA MPUMCHIAIOTCSA KOM6I/IHI/IpOBaHHBIe CTCH-
TIBI OOIIEH JMAarHOCTUKH, TFOPT-IACTEKTOPHI ISl JUarHOCTUKHU 3a30POB
B COWICHEHHUSX IOJBECKH W PYJICBOTO YIpPaBJICHHS aBTOMOOWIIEH,
CTCHAbBI IJIs1 6aJIaHCI/IpOBKI/I KOJIEC, aBTOMOOHILHBIE MNOABEMHUKU U JP.
XapaKTepI/ICTI/IKa OTUX CPCACTB AUAIrHOCTUPOBAHHA CBUACTCIILCTBYET O
TOM, YTO THOHEP-OJMHOYKa O€3 TAKOrO amlnapaTHOrO COMPOBOXKICHHS
HC B COCTOSAHMH KAQYCCTBCHHO IPOKOHTPOJIMPOBATH CIIOJKHBIM TIOHUHT
aBTOMO6I/UI$I. TO BO3MOKHO JIMIIIL Ha CIICUAIIM3UPOBAHHBIX CTAHIUAX
TEXHUYECKOTO O0CTYKUBAHHST aBTOMOOHIICH.

KOHTpOJIbeIe BOIIPOCHI M 3a1aHUSA

1. Uro takoe TroHMHT aBTOMOOWIA? Kakue Buabl TioHMHTAa Bam m3-
BECTHBI?

2. Kto Takue TioHeps1?

3. Kakne HOpMaTUBHBIE JOKYMEHTHI PErJIaMEHTHPYIOT IMpPOBENEHUE
TIOHUHTA?

4. HazoBuTe ocHOBHBIE TpeOOBaHHUS K TEXHHUECKOMY COCTOSTHHUIO aB-
TOMO6I/IH$I I10CJI€ BBIIIOJITHEHH A TEXHUYCCKOI'O TIOHI/IHI‘a?

5. laliTe onpeaeneHre TFOHUHTA KaK COCTABHOM 4acTu cepbl YCIyT.
Kaxkoe MecTo 3aHMMaeET TIOHUHT B CUCTEME aBTOCepBHCca?

6. [lepeuncnuTe BUIBI TEXHUYECKHUX YCIYT B cpepe aBTOCEpBUCa.

7. HazoBUTE THUIBI KOHTPOJBHO-AMArHOCTHYECKOTO CHELUATIU3UPO-
BaHHOTO0 00O0pYJIOBaHUs, HEOOXOAMMOTO JIIS MOATBEPIKICHHUS JKCILTyaTa-
IIMOHHOI 0€30IMacHOCT aBTOMOOWUJICH MOCIIE BHITOJHEHUS TFOHUHT .

8. Kakue cpencTtBa TeXHHUECKOTO AMAarHOCTUPOBAHMS aBTOMOOHIIEH
MPUMCEHAIOTCS ITOCJIC BBIITOJIHCHUA TIOHI/IHI‘a?

9. HazoBuTe mpuHIMI JEHCTBHS TATOBBIX U TOPMO3HBIX OapabaHHbBIX
(ponmukoBBIX) cTeH10B. KakoBo nx Ha3HaueHue?

10. Uto Takoe MOTOp-TecTep M aBTOCKaHep? J{jisi 4ero oHU UCIONb3Y-
10TCs?
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2. MOAT'OTOBKA K THOHUHI'Y IBUT'ATEJISA

2.1. PexoMeHganiuu aBTOBJIA/E/bILY

Cnenyer eme pa3 MNOAYEPKHYTb, YTO TIOHUHI JIBUraTels
U TPAHCMUCCUU COBPEMEHHOI'O aBTOMOOWISI HEBO3MOJKHO BBIIOJI-
HUTh B OJIMHOUKY 0€3 CIleuaibHOr0 000PYAOBAHUS U anmnapaTyphl.
Ecnu uig nepenenku Ky30Ba MOKHO OOOWTHCH CTaHJIApTHBIM Ha0bo-
POM MHCTPYMEHTOB, TO HACTOSIIIIUI TIOHMHT JIBUTATEISI MOXHO TPO-
U3BECTH TOJBKO B 3aBOJICKUX YCJIOBHUSX M Ha JIOPOroM o0OpyaoBa-
Huu. [loaToMy nienecoobpazHo oOpalarses 3a MOMOIIbI0 K Tpodec-
CHOHAJIaM B CIEIHAJN3UPOBAHHBIX (PUPMaxX WM CTAHIUSAX TEXHU-
YECKOT0 00CITy’KMBaHUS aBTOMOOUIIEH.

Heo0x01uMo TOMHHUTB, YTO TIOHUHT JIBUTATENsl TpeOyeT TOH-
KOM 1 KponoTiiuBoi padboThl. [Iporiecc TIoHMHTa MOI00€H mpoleccy
CTPOMTENBCTBA JIOMa — paboTa JBHXKETCA PBHIBKAMU C OOJIBIIMMHU
NpoMeXyTkaMu (mepebou B (MHAHCHUPOBAHMM, MOMCK M TOKYIKa
HY)KHBIX JieTajiell, uX JopaboTKa U Ip.), IOATOMY CIEAYeT 3allacTUCh
TEpIIEHUEeM U HaJIe)KHBIMH KPETUTOPAMHU.

[ToBbIlIeHNEe MOIIIHOCTH YaCTO HA3bIBAIOT MOOUPUKayuei v
dopcuposanuem nBurarens. OgHako clieqyeT WMETh B BHJY, UTO
MOIITHOCTb — 3TO KaK pa3 M €CTh 00BEKT MOJU(PUKAIUH, T. €. TIPEAMET
TEXHUYECKOI'O TIOHUHTA. Y BEJIMYMBas MOIIHOCTh JIBUTaTeNsl, HE Clie-
nyeT 3a0bIBaTh O TAKUX €0 AKCIUTyaTal[MOHHBIX KayecTBaxX, KaKk Ha-
JI€KHOCTh, SKOHOMUYHOCTb, IIJIAaBHOCTh palOTHI, T. €. O TE€X IOKa3are-
J5IX, KOTOPbIMH OTIIMYAIOTCS IBUTATENIN COBPEMEHHBIX aBTOMOOMIIEH.

KoHcTpykTOpaM aBTOMOOWIIEH H3BECTHO, YTO MOXHO IOJIY-
YUTh JJOBOJBHO CYIIECTBEHHYIO MPUOAaBKy MOIIIHOCTH JIBUTATENs J1a-
’Ke Ha aBTOMOOMIISIX cpeHero kinacca. Ho ecnu oT ABUraTens mormnsl-
TaTbCs MOJIYyYUTh MOLIHOCTb, HAa KOTOPYKO OH HE pPacCUUTaH, €ro
JOJITOBEYHOCTh CTPEMUTENIBHO COKpAIlaeTCs, MOCKOJbKY Harpy3ku
Ha JeTajau BBIXOJAT 3a JOoMycTUMble npeaenbl. COBpeMEHHBIH aBTO-
MOOWIJIBHBIA JBUTATEIh MOXET JOMYCTUTh YBEIWYEHHWE MOIIHOCTH
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npumepHo Ha 50 % 6e3 0co00if MOJACTPaXOBKUA. ITUM TPEeOOBAHUSIM
YIOBJIETBOPSAET OOJBIIMHCTBO JIBUraTesIel JOPOXKHBIX aBTOMOOUIIEH
C YMEpPEHHBIM (POPCUPOBAHUEM.

PeanbHyto onacHOCTb ISl AKU3HU JBUraTeNs MPEACTABIIAIOT CO-
0011 CrIOpTHBHBIE TOHKH, TPEOYIOIIHE MPEASTHHOTO HAMPSHKEHUS BCEX
CHICTEM JIBUTATEIIS, a TAloKe HAJUTYB U MIPUMEHEHHE Pa3IMYHbIX 100a-
BOK B TOIUIMBO, TIOBBIIIAIOLINX MOLIHOCTh (HalpuMep, OKCUJ a30Ta).

OnuH Myzpblil yenoBek ckazai: «CKopocTh aBTOMOOWIIS OTIpe/ie-
JISIETCSI TEM, CKOJIBKO BBl 32 HEE TOTOBBI 3aIIaTUTh». CKOPOCTh JapoM
He Jaercs. J[Burarenb, KOTOPbIN, HAIlPUMED, Pa3BUBAET HA TPEKE MOII-
HOCTb, paBHYI0 500 1. c., He OyzeT IIaBHO paboTaTh HA XOJIOCTOM XO-
1y, OyZleT oKHUpaTh Toprodee U pecypc. Jlo ouepeHoro KanuTaabHOTO
peMoHTa aBTOMOOHIIB Bpsiz i oTsiHeT A0 100 000 kM mpoGera.

Eme 1o Hayana TIOHWHTa 3aKa3uuKy HEOOXOJMMO COCTABHUTbH
IUIaH CBOETO IMPOEKTa, AK€ €CIIM y HEro HE XBaTaeT JIEHer Ha OCy-
LIECTBJICHUE BCEX JKEIaHWU. BO3MOXKHO, HAWIydIIMM KOMIIPOMMC-
coM OyaeT aBTOMOOWIIb IOCTaTOYHO PE3BBIM, HO HA KOTOPOM MOXKHO
€3JUTh KaXKIBIN JEHb.

[lepen TIOHMHrOM JBMraTellb 00S3aTElNbHO HY)KHO IPUBECTU
B UJCATbHOE TEXHUYECKOe cocTosiHue. Her cmbicma moaupummpo-
BaTh W3HOIIEHHBIN JBUTATENb, XOTS TPYAHO NOJAATHCS UCKYIIEHUIO
caenatb UMEHHO 3T0. EciM ynjaoTHEHMs KIAaHOB HEJOCTAaTOYHO
repMETHYHBI, MOPIIHEBBIE KOJIbIA MPOITYCKAIOT OTPaOOTABIIHNE T'a3bl
B KapTep JABMraTels, a Macio U3 KapTepa — B LWIMHJIPHI JaKe MpU
CTaHJIaPTHOM JIaBJIEHUU M YacTOTE BpAIllEHUs KOJIEHYATOro Baja, TO
HETPY/AHO IpPEJICTaBUTh, YTO MPOU30MIET NPHU 3HAUUTEIHHOM IOBBI-
LIEHUM JIaBJICHMSI ra30B B LWIMHIPAX U YBEJIMYEHUU CKOPOCTH Bpa-
LIEHUS KOJIEHYAaTOTO Baja JBUTaTEIs.

Moudukanus TOANUIIET TAaKOMY JIBUTATENIO0 CMEPTENbHBIN
npuroBop. Ero 10aroBeYHOCTh U HAaJIE)KHOCTh CHU3ATCS Ha MOPSIIOK.
[ToaToMy HY)XHO 00s3aT€NbHO HCIBITaTh aBTOMOOWJIb Ha JWHAMO-
METpUYECKOM cTeHze. Benp HekoTopbie 1e(eKThl ABUTATENs MPOSB-
JISFOTCS TOJIBKO TI0JT HAarpy3KOM.
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[Ipexne Yem HayaTh IUTAHWPOBAHWE TIOHWHTA JIBUTATEIS,
He OyJeT JIMITHUM BCIIOMHHTH TEOPETHUYECKHE MPEANIOCHUIKH, Tep-
MUHOJIOTHIO ¥ OCHOBHBIE OCOOCHHOCTH JIBUTATENsl BHYTPEHHETO Cro-
paHus — TJIABHOM CHIIOBOW YCTaHOBKM aBTOMOOWJISI U TJIABHOTO 00b-
eKTa TeXHUYECKOTO TIOHHUHTA.

2.2. Knaccupukanusi aBTOMOOMIbHBIX IBUTaTeN el

C KaXIbIM TOJIOM PAcTeT KOJIMYECTBO MOJENel U MoIauduKa-
uui neurateneil BHyTpeHHero cropanus (JABC), Ho eanHoi#l obuie-
MPUHATOW CHUCTEMBI UX KJIAacCH(UKAIMHM TOKa TaKk M HE CO3JaHO.
[Ipuunna 3akmouaercss B ToM, uyto JIBC, sIBISISICH CUTIOBBIMU yCTa-
HOBKaMH, JIOJDKHBI 00€CTIeYHBATh JBIKEHUE JTF0O0T0 TPAHCIIOPTHOTO
CpEJIICTBa, YIOBJIETBOPSISI CaMble pPa3HOOOpa3Hbie TpeOOBaHUsS MPH
IIOCTOSIHHO MEHSIIOIIMXCSl YCIOBUAX M peXHMax MX JKCIUTyaTallUH.
SBnsisich OYEHb CIIOXKHBIM HU3jaenueM, coBpeMeHnHbl JIBC nomken
CO37aBaTbCsl C YYETOM JIOCTHXKEHUM IOCTOSIHHO pPa3BUBAIOLIUXCS
Pa3NUYHBIX HANPABJICHUN W OTpaciei Hayku: GU3NKU U XUMUH, TU]I-
PaBJIMKHU U a3pOJIMHAMUKH, IEKTPOTEXHUKU U AJIEKTPOHUKHU, METal-
JYprUM U CONPOTHBJICHMSI MAaTE€pPUAIOB, MaTeMAaTUKU U BBIYUCIIH-
TEIbHOW TEXHUKH U T. II.

Hwuxe mpencraBneHa oHa M3 CXeM KIIACCH(HUKAIIMM OCHOBHBIX
TUTIOB aBTOMOOMIJIBHBIX JIBUTATENICH BHYTPEHHETO cropanus (puc. 2.1).

Ha st0ii cxeme npezacTaBieHbl ABE NPUHIMINAAIBHO PA3IUYHbIE
TPyl ABBTOMOOWIIBHBIX JABUraTesie. B oCHOBHYIO TpyIiny BKIIIOUE-
Hbl TPAKTUYECKH BCE THUIIbI MOPIIHEBBIX JBUraTesieil BHYTPEHHETO
CrOpaHMsi, YCTaHaBJIMBAEMbIE Ha BBIIYCKAaEMbIX aBTOMOOWISIX. Bo
BTOPYIO T'PYIILY BXOJSAT BOCEMb THUIIOB JIBUTATENEH, KOTOPBIE MO TEM
WA WHBIM [IPUYMHAM HaxXOJATCS Ha CTaJIUM pa3pabOTKU WM JIOBOJKU
(mapoBble, COJIHEUHBIE, PEAKTUBHBIE) UM BBITYCKAIOTCS HEOOIBILIUMU
AKCHEPUMEHTATIBHBIMU HApTUSAMHU  (POTOPHO-TIOPIIHEBBIE, Ta30Typ-
OWHHBIE, DJIEKTPUIECKUE IS dJIEKTpoMoOmIeii). B aToii rpymme BbI-
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JICJICHBI JIBa IPUHIIUIIMATILHO HOBBIX TUMa jBurareneit — JIBC ¢ nepe-
MEHHBIM pab04uM 00BbEMOM U NIEPEMEHHOM CTENEHBIO CXKATHSI.

ABTOMOOWJIBHBIE
JBUTATETH
Potopno-
Tazo- P DJekTpHYe- PeakTus-
Mapossie nopurHe- CoiHe4HbIe
TypOUHHbIE Boie cKHe HBIE
C nepeMeHHbIM C nepemenHoii
padounm 00beMoM CTENEeHbIO CIKATHS
IlopmHeBbIe
JBUIATETH
BHYTPEHHET0
CropaHusi
JIBUraTen ¢ BHEIIHUM CMe- JIBUTraTesin ¢ BIPHICKOM JIBuraren ¢ BHyTpeHHUM
ceo0pa3oBaHHEM H BOCILIA- JIErKOro TOIJIMBA M BOCILIA- cMeceo0pa3oBaHHEM H CAMO-
MEHEHHEM 0T HCKPBI MEHEHHEM 0T HCKPBI BOCILIAMEHEHHEM
C BOPBICKOM C BOpbI- Juzean Juzean
FasoBbie Kaporoparop- TONIHBA BO CKOM TOI- ¢ Hepa3/ieJieH- ¢ pa3jeJeH-
HBIE BITYCKHOM JMBa HBIMH Kamepa- HBIMH Ka-
TpyGonpoBox B IHJIHHIP MH MepaMu
- = %
< 2 = =
2 SR 2E| Eq |32 | :
@ “ % = 2
= = =2 E = = ] @
% : g = Z = E g = E‘ Q2 = T = = = 2 2
=] s = =) h Q@ 2= -] P o = = = = o)
2 =3 = 2 5] = 5 = 2 ] ] a =
= = 9 ° ] = & 2 o oI =] 2
= = )
S| | |55 |E5 22|22 25 (|28 (B3 | 2] &
= = o 2al |EE|| =2 3 o, T s Z s s El
s = ] % 2 £ E|| &2 B ||g& |e& 3 )
S ) 2 o Z 2|l 5E 5 @ ; b E b 2 5
g 3 £ |55 |ES|| 58 52 (188 S8 g g
S| & |5 |CF| |dg|| gz gE (|28 [©g | & |2
= = &2 == 9 e = =
=3 o/ S A © o 5]
@] = S o= 5 ®]
= A=
= =

Puc. 2.1.Cxema knaccuukanuy aBTOMOOMIIBHBIX JBHUTATEICH

IIo ocHOBHOW rpymnne MOPUIHEBBIX ABUTATENIEH BHYTPEHHEIrO
cropaHusi HeOOX0IMMO OTMETHUTH CIIEAYIOIINE OCOOCHHOCTH.
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1. K nBym ocHoBHBIM Tumnam JIBC ¢ BHENIHMM M BHYTPEHHUM
cmeceo0pa3oBaHHeM J00aBiIeHa TPEThs IpyMa JBUraTeNel ¢ BIOPbI-
CKOM JIETKOTO TOIUIMBAa U BOCIUIAMEHEHHEM OT MCKpbI. JlBurarenu
9TOW TpyNnbl B 3aBUCHUMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEH
TOIUIMBOIIO/IaYM MOTYT OTHOCHUThCs Kak K JIBC ¢ BHemHuUM cMmece-
oOpa3oBaHueM (BIPHICK TOIUIMBA BO BITYCKHON TpyOOINPOBOM), TaKk
u k /IBC ¢ BHyTpeHHUM cMeceoOpa3oBaHuEM (BIPHICK TOIUIMBA He-
MIOCPEJCTBEHHO B IIUJIMHJPBI).

2. Pabounii mporiecc MpaKkTHYECKH BCEX JBHUTATeei BTOPOM
IPYNIBl MOKET OBITh OPraHU30BaH KakK I10 YETHIPEXTAKTHOMY, TaK
U 10 JBYXTaKTHOMY IIUKJIaM.

3. [IpakTiyecku Bce JABHUraTeId 3TOM TpyHIbl MOTYT UMETh
MPUHYAUTEIbHBIM HAJyB BO3AyXa WIM TOIUIMBOBO3IYIIHOW CMECH
3a CUET WCIOJIb30BaHMsI PA3IMUHBIX THUIIOB JIOMATOYHBIX MAIIUH (Ha-
THETaTese) U pa3InyHbIX KOMIIPECCOPOB.

4. B cxeMy He BKJIIOYEHA rpyIna KOMOMHUPOBAHHBIX JIBUraTe-
Jeil, KOTOpblE MOTYT COCTOSITh U3 PA3JIMYHBIX MOPIIHEBBIX, Ia30Typ-
OWHHBIX, TAPOBBIX, HIEKTPUUECKUX U JPYTUX MAIIHH.

2.3. TeopeTuyeckne NMKJIbI ABUTaTEN€H
BHYTPEHHEro Cropanus

Teopus nBuUrareneil BHyTpeHHEro CrOpaHusi OCHOBAaHA Ha pea-
JIU3alid TEOPETUYECKUX TEPMOJNHAMUYECKUX LHUKIOB TEIJIOBBIX
ManuH. TeopeTnueckrne OCHOBBI CYIIECTBOBAHMS 3TUX TEPMOJIMHA-
MUYECKUX LHKIOB (KPYroBBIX IPOIECCOB) H3Y4aeT TEXHHUYECKas
TEPMOJIMHAMUKA. [J1aBHBIM OTJIMYUTENbHBIM IMPU3HAKOM TEPMOJIU-
HAMUYECKUX ITUKIIOB SIBISETCS CIOCO0 MOABOJA dHEPTUH B Gopme
TEIIOThl. B OCHOBY pabouux NIpoIEcCOB MOPUIHEBBIX IBUTrATENEH
BHYTPEHHETO CrOpaHMUsl IOJIOKEHbI TPU OCHOBHBIX ILMKJIA: ILIHKII
C IOJIBOJIOM TEIUIOTHI (J; mpu mocTtossHHOM oObeMme (1ukia OTTO);
UK C MOABOAOM TEIIOTHI MPU TOCTOSHHOM JaBJICHUH DPaboYero
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Tena, T. €. raza (uukia Jlusens), ¥ HUKJI CO CMEIIAHHBIM MOJBOJIOM
TeILIOTHI — YacTh TEIIOTHI Q, MOJBOIUTCS MPU MOCTOSHHOM 0OBEME,
a Jpyras 4acTh TEIUIOTHI Q; MOJBOINTCS MPU MOCTOSHHOM JaBICHHN
(muxn Tpunkiepa). Ha puc. 2.2 moka3zaHbl JuarpaMMbl 3TUX TpeX
IIUKIIOB B KOOPJAWHATAX p (naBieHue) u V (o0bem).

p a 6 8
o
Q@ Plz'Y 2
P o Q:
[+ z
c [- [4
b @, \ b Q: b Q:
0 a. = 0 a_ = 0 a
v 14 | ¥
Ve Vi v Vi A Vi
BMT v, HMT BMT Va HMT BMT Va HMT

Puc. 2.2. lnarpammsl p, V Teopernueckux nuknos JBC:
a — LUK C MOABOZAOM TEIUIOTHI IPU IOCTOSHHOM 00beMe; 6 — IMKII C MOJ-
BOJOM TCIUIOTBI IPU IMOCTOAHHOM NAaBJICHHUH,; 6 — HUKII CO CMCIIAHHBIM IIO/-
BOJIOM TCIIJIOTHI

Kaxnaplii TeopeTHUeCKUid LMK XapaKTepHU3YeTCsd JBYMs OC-
HOBHBIMHU TIOKA3aTeNIIMH: TEIUIOUCIIOJIb30BaHUEM, KOTOpPOE OIpeje-
TSeTCS TePMUYECKUM KoddduimeHToM nosiesnoro aevictust (KI1JI)
N¢, U pabOTOCTIOCOOHOCTHIO, KOTOPAs OTIPENeNIeTCs YAeTbHOU pabo-
TOW LIUKJIA Dy.

Tepmuueckum KII/[ Ha3pIBa€TCA OTHOLICHUE KOJMYECTBA TEI-
JIOTHI, TIPEBPALIEHHON B IMOJIE3HYIO pabOTy, K 00IIEeMy KOJIHMYECTBY
TETIOTHI, TTOIBEJICHHON K paboueMy Tely:

Q1— Q2 Q2
Ne = o 1= Q1 2.1)
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rae (J; — KOJIMYeCTBO TEIJIOTHI, OJIBEICHHOE K pabouemy Teny; Q, —
KOJIMYECTBO TEIJIOTHI, OTBEICHHOE OT pabodvero Teina B OKPYKaro-
LIYIO Cpeny.

Yoenvnoui pabomoii yukna HazpIBacTCS OTHOIIECHUE KOJIMYE-
CTBa TEIIOTHI, MPEBPANICHHON B MEXaHUYECKYI0 paboTy, K paboue-
My 00bEMY U U3MEpSIETCS B I[)K/M3:

_ Q1—Q Ay
bt = Vg— Vg - Vg— ch (22)

rae V, — MakcCUMaJlbHBI 00BEM, 3aHUMaeMbId pPabOYUM TEIIOM
B KOHLIE IIPOILeCcCa €ro pacIlIupeHus, M V. — MUHUMAaNbHBINA 00bEM,
3aHEMAeMbIil pabodYnMM TEIOM B KOHIE MpOLecca CKATHS, M,
A, = (Q1 — Q) —pabota nukna, JIx.

Hockoneky Jix/mM® = H/M?, To yaenpHas paboTa MEKIA IPe-
CTaBJISIET COOOU cpedHee nocmosaHHoe dasneHue pabovero Tena 3a
uuki. B nanpHelieM OygeT UCnoyib30BaH UMEHHO 3TOT TEPMUH.

JIist uKIIa ¢ MoABOAOM TEIlIa IIPU HOCHOAHHOM 00beme (T. €.
B M30XOPHOM TepMoAMHamMu4eckoM mpoiecce) Ttepmudeckuit KIIJ]
U Cpe/iHee JaBJICHHE ra3a OMPEACISIOTCS 10 CIEAYIOMUM GopMyliamMm
TEPMOJUHAMUKHU:

k
Ne=1- %5 Pe= Pamrie. (2.3)

JIist nMKiIa ¢ MOJABOJAOM TEIUIOTHI MPU HOCHOAHHOM 0daéjie-
Huu(T. . B m3o0apuom mpouecce) tepmuueckuit KIIJI u cpeanee
TIABJICHUE OTIPECIISIOTCS TT0 POpMyITaMm:

k k
Ne=1- g Pt = Parg e e (2.4)
JIist MKIIa CO CMeuwanHbimM n00800OM TEILIOTHI (YacTh Tera

(Q, moaBOAUTCA B U30XOPHOM IIpOIIECCe, a Apyras yacTh Teruia Qq —
B n306apHom mnpouecce) tepmuueckuil KIIJI u cpennee naBneHue
paBHBI COOTBETCTBEHHO:

=1 et Ly k)
nt - 1 - k-1 (A—l)+7\k(p—1)’ pt - pa e—1 1 T]t(zs)
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31ech € — crenens cxarust (€ = V, /V.); p — cTeneHp npeaBapuTeIbHO-
ro pacmuperust (p = V,/V.); A — cKadoK JaBleHHs, 3aBUCALIAN OT
KOJINYECTBA MOJIBEIEHHON TEIUIOTHI B mporiecce (A = p,/p. B IHKIAX
Otro u Tpunkiepa); k — mokazatens amuabatel (s BO3IyXa
k = 1,4; nns paboueit cmecu k = 1,3); p, — AaBIeHUE B HAYaJIE MPO-
necca cxarust, H/M® (BO BceX pacderax TEOPETHUECKHX IUKIIOB 3TO
JaBJICHUE TPHUHITO PaBHBIM arMocdepHOMY, T. €. p, = 0,1 Mlla).
Hamomunaem, uro | H/m® = 1 Ila; 106 Tla = 1 MITa = 1 Gap =
= 9,81 kr/cm? = 10 artm.

[TpunynuTENTPHOE TOBBIIMICHUE JABJICHHS B Hadale CHKaTUs
(Touka a Ha puc. 2.2) Ha3bIBaeTCs HA0Oyeom. B nBUraTensx BHYT-
PEHHETO CropaHusi HaJlyB OCYILECTBISIOT 3a CUET MPEABAPUTEIbHO-
ro CKaTHs BO3AyXa WJIM TOIJIMBOBO3AYIIHONW CMECH B KOMIIPECCOPE.
[TpuBox KOMIpeccopa MOKET OCYHIECTBIATHCS HEIIOCPEACTBEHHO OT
Bajla JIBUTATENII WIH OT Ta30BOW TypOWHBI, paboTaromieil 3a cuer
SHEPTUHU BBIXJIOTHBIX Ta30B TOPLUTHEBOTO JBUIATEIIA.

IIpy HagayBe € NOMOIIBIO KOMIIpECCOpa C MEXaHMYECKUM
npuBojioM oT JIBC xapakTep M CTpYKTypa TEOPETUYECKUX LUKIIOB
(puc. 2.2) He MeHst0TCS. MI3MEeHAI0TCS TOJBKO KOHKPETHBIE 3HAUE€HUS
TEPMOJIMHAMHYECKUX NAapaMeTPOB BO BCEX TOUKAX LIMKIIOB, 3aBUCS-
M€ OT U3MEHEHHUS JIaBJICHUS U TeMIepaTyphl pabodero tena B KOH-
e Brnycka. HeoOxoqumo Taxke yuuThIBaTh, YTO YaCTh MOJIE3HON pa-
0O0THI IMKIIA OyZIET 3aTpaunuBaTHCS Ha IIPUBOJT KOMITpECCOpa.

[Tpu ra3oTypOMHHOM HaJTyBE MOJIy4aeTcss KOMOMHUPOBAHHBIN
JIBUTATENb, COCTOSIINI 13 nopirHeBoi yactu JIBC, razoBoi TypOu-
HBI 1 KoMmmpeccopa. CUHTE3 ra30BOM TYpOMHBI C KOMIIPECCOPOM Ha-
3bIBaCTCS mypooKkomnpeccopom. B aBTOMOOMIIBHBIX JBUTATEISIX
MPUMEHSIOT TYpOOKOMIIPECCOPBI € TOCTOSIHHBIM JAaBJIIEHUEM TI'a30B
nepe TypouHoil. IlpoToTnnamm padoumx IMpoueccoB KOMOMHUPO-
BAaHHBIX JIBUraTelIel SIBJSIIOTCS TEOPETUYECKHE LUKIBI, U300pa’keH-
HbI€ Ha puc. 2.3.

[lukn ¢ TOCTOSIHHBIM JIaBJIGHHWEM Tra3a Tepen TypOuHOMH
acz'zba (puc. 2.3) oCyIeCTBIAETCS B TIOPITHEBOH YaCTH JIBUTATENI,
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amukn af gma — B TypOokommpeccope. Terora Q,,, OTBOgUMAas
B M30XOpHOM mpotecce (rpu V' = const) B uKJIE NOPIIHEBON YacTH
naBuratens (JMHAS ba), TMOABOJAMTCS TNPH TMOCTOSHHOM JaBIICHHU
B TypOOKoMIIpeccopHOM Ttukie (nmuaus fa). Jlamee B ra3zoBoil Typ-
OWHE OCYIIECTBIISIETCS MPOJODKEHHOE pacIliupeHue Mo aauadarte
(xpuBas fg), OTBOJ TEIUIOTHI (J, TIPH MOCTOSTHHOM JaBJICHUU (JIMHUS
gm) u aimabaTHyecKoe c:KaThue B KoMmpeccope (JIMHUS ma).

p
Q1
Ve \ 174
Q2
Va
Vi
Vs

Puc. 2.3. Teoperndyeckne MUKIBI KOMOMHUPOBAHHBIX JIBUTaTeel BHYTPEH-
HETO0 CropaHus

Tepmuueckuit KIIJ[ 1, 1 cpenHee naBieHue p; TaKOro COBMeE-
LIEHHOTO I[UKJIa PaBHBI:

_q_ A apker e D+ Ak(pe-1)
ne=1 ef (A-1)+Ak(p-1)’ Pt = Pa e—1 k—1 Ne, (2.6)
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rae gy = €, = V;/V, — obwmas crenens cxatuss KOMOUHUPOBAHHO-
ro jsuraresist; € = V,/V. — crenens cxaTvsi MOPIUIHEBOW YacTH K-
na, T. €. qBurarens; €, = V;/V, — cTeneHs cxxaThs KOMIIpeccopa.

TeopeTnueckuii UK ¢ IPOAOJIKEHHBIM PaCIIUPEHUEM U Iepe-
MEHHBIM JIaBJIEHHEM Ta30B Tmepes TypouHoit acz zbfgma (puc. 2.3)
MOJKET OBbITh OCYIIECTBIEH B KOMOMHUPOBAHHOM JIBUTATEIIE, COCTOS-
IIEM U3 TOPILIHEBOIO JBUTATEINS U JIONIATOYHBIX MAIIHMH (Ta30BOM Typ-
OMHBI M BO3IYIIHOrO Kommpeccopa) Ilpu sTom yacTh 1ukna acz zb,
COOTBETCTBYIOIAsl 00JIaCTH BBICOKHMX JIaBJIEHUH U OTHOCUTEIILHO Ma-
JBIX 00BEMOB paboyero Teja, OCYIIECTBISETCS B MOPIIHEBOM YacTH,
ayacte HUKiIa bfgma — B nomatoyHelx MammHax. [IpomomkenHoe
paciIMpeHre MPOUCXOIUT B Ta30BOW TypOMHE 1o aauabdare bf g, oT-
BOJ| TEIUIOTHI IPU MOCTOSIHHOM JIaBJIEHMM HA Y4acTKE gm W NpejBa-
pUTENBHOE CXKaTHE 0 aauadare ma — B BO3YIIHOM KOMIIPECCOPE.

Tepmuueckuit KII/[ Takoro mukia 3a cyeT JONOIHUTEIBHOTO
WCTIOJIb30BAHUSI KHHETHYECKOW SHEpruu OTpabOTaBIIMX Ta30B 3Ha-
YUTENbHO Bo3pactaeT. OJHAKO peanu3alus 3TOro TepMOJAMHAMMYE-
CKOTO IMKJIa 3aTpyJHEHA PAJOM KOHCTPYKTUBHBIX TPOOIIEM.

2.4. IlppHuunsl padéoThl NOPIIHEBBIX ABUTaTeJIei

[IpuHuunel npeoOpa3oBaHMsl TEIUIOBOM SHEPrUM TOIUIMBA
B MEXaHMUYECKYI0 pabOTy SIBJISIFOTCSI OJIMHAKOBBIMH JJIsi BCEX MOPII-
HEBBIX JBHUTraTelel, BKIIOYash pOTOPHO-MOpUIHEBbIE. Pabounii 1uKi
moboro noprrHeBoro JIBC cocTout u3 ceMu mocie10BaTeNIbHO MPo-
TEKAOIIUX MPOLIECCOB:

1) 3amonHeHrWe LWIMHIpA JBUTATENs CBEXKUM 3apsiioM (Win
BO3JIyXOM);

2) NpUrOTOBJIEHUE TOIUIMBOBO3IYLIIHOM cMecCH;

3) cxxaTHe TOIIMBOBO3AYIIHON CMECH (WJIM BO3yXa);

4) BOCIUIAMEHEHHE CMECH;

5) cropaHue TOTITMBOBO3YIITHON CMECH;
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6) pacuIupeHue cropeBIeit cMecu (padouuii Xon);

7) BBIIIYCK OTpaOOTaBIIUX Ia30B.

[Ipu 3TOM MOCIEN0BATENBHOCTD MPOTEKAHUS MIPOLIECCOB 3aBUCUT
OT MecTa MPUTOTOBJIEHUSI TOIUIMBOBO3IYIIHOW CMECH — BHE LIMJIMHApA
(IBUraTenb ¢ BHEUIHMM cMeceoOpa3oBaHHWEM) WM HENOCPEICTBEHHO
B IWJIMHJIpE (BUTATENb C BHYTPEHHUM CMECe0Opa30BaHUEM).

K nBurarensim ¢ eneminum cmeceodpazosanuem 1 BOCIUIaMEHE-
HHUEM OT UCKPBI OTHOCSITCSI BCE KapOIOpaTOpHBIE U Ia30BbIE IBUTATENH,
a TaKXKe JIBUTATENH C BIPHICKOM TOIUIMBA BO BITYCKHOW TPYyOOIIPOBO/I.

K nBurarensim ¢ énympennum cmeceodpazoeanuem OTHOCSITCS
BCE JIM3€JIM C CaMOBOCIIJIAMEHEHHEM TOIUIMBOBO3IYLUIHOM CMECH OT
cKaTug (B TOM UHMCIIE Ta30/IM3€IH), @ TAK)KE JIBUTaTeNU C BIIPHICKOM
JIETKOTO TOIUIMBA HEMOCPEACTBEHHO B LIMJIUHAPHI.

OpanHaKkoBbIE MPUHLUIIBI NTPe0Opa3oBaHMs TEIIOBOM 3HEPTUU
TOIUIMBA, BBIACINIAIOIIEHCS NIPU €r0 CrOpaHUH, B MEXaHUUYECKYIO pa-
00Ty TpeIoIpeneNuIi OYeHb MOXOXKUE JAPYr Ha Jpyra KOHCTPYK-
THUBHBIE CXEMBbl BCEX IOPIIHEBBIX JBUTaTeNeil BHYTPEHHErO Cropa-
HUS, KPOME POTOPHO-TIOPIITHEBBIX.

Ha puc. 2.4 noka3zana tunuynas cxema nopusesoro JIBC.

Pabouwnii mporiecc MOPITHEBBIX JBUTATENCH, COCTOSIINN U3 CEMH
Ha3BaHHBIX BBILIE MPOLIECCOB, OCYIIECTBISIETCS, KaK MPaBUIIO, 3a JBa
000pOTa KOJICHYATOTO Baja, YTO COOTBETCTBYET YETHIPEM XOZaM (TaK-
TaMm) MOPUIHA OT OJJHOM MepTBOil Touku 10 npyroi. Takue JIBC Ha3bl-
BAIOTCS uemblpexmakmuovimu JBUTaTeNsIMA. Ecian 3TH  mporiecchl
OCYLIECTBIISIIOTCS 32 OJIMH 00OPOT KOJIEHYATOro Baja, T. €. 3a JBa X0Ja
(TaKTa) MOPIIHSA, TO TaKHE ABUTATENN HA3bIBAIOTCS OGYXMAKMHbIMU.

[TocnenoBaTenbHOCTh OCYIIECTBIECHUS! TAKTOB B YETBIPEXTAKT-
HOM JIBUTaTelle WILTIOCTPUPYET CXeMa Ha puc. 2.5.

IlepBbIii TAKT — HanoJIHeHHe (BIycK). HanosmHenne nuimH-
pa ABUTaTessl CBEXUM 3apsAOM NPOTEKAeT MPU JBUKEHUU MOPUIHS
oT BepxHed mepTBod Touku (BMT) no HmxHEW MepTBOMl TOUYKH
(HMT). B nuzensix cBexuil 3apsii COCTOUT U3 BO3/yXa, MOCTYyMHaro-
[IETO HETOCPEICTBEHHO W3 atMoc(depsl depe3 BIYCKHYIO CHUCTEMY
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Y BIIYCKHOM KJlamnaH, KOTOPBIM K Hadally ABMKeHUs nopuHs or BMT
yKe OTKpBIT. CBeXUI 3apsij y ABUTATENs ¢ BHEITHUM CMeceoOpas3o-
BAHHUEM COCTOMT U3 CMECH Y€ PaclbUIEHHOTO TOIJIMBA U BO3/IyXa.
OTa cMech MOXKET OBITh MPUTOTOBJICHA TUOO B KapOroparope, JTuO0
II0CJIE BIIPBICKA TOIJIMBA BO BIIYCKHOM CHCTEME.

NE_ L

7
” k)
6 ® o BMT
c 7777 g D
5] (0 . -
S ===
PRI, — N [ || @
4 i~z
h A
3 \l HM.T.
B | 13
,r L=} [~

Hl'\ ;{@( 14

S

16 15 ;

Puc. 2.4. Cxema NopIHEBOro ABUraTensi BHYTPEHHEr O CrOpaHUs:
a — TIPONONBHBINA pa3pe3; 6 — MOMepeyUHbIi pa3pe3; /| — KOJICHJYATHIH BT, 2 —
mwmHIp; 3 — MAaTyH; 4 — MOpIIeHb; 5 — KOJNbIA; 6 — KaMepa CropaHust; 7 —
BITyCKHOH KJIamaH; § — BITYCKHOM mHarpyOok; 9 — cBeda; /() — BBITyCKHOU
kianas; /] — BBIMYCKHON matpy0ok; /2 — mopmiHeBod maier; /3 — kaprep;
14 — maxoBUK; /5 — momnoH; 16 — xopeHnsle noammmaukn; BMT — Bepxusis
mepTBas Touka; HMT — HipkHsis MmepTBast Touka; D — nuaMeTp uuiauHapa; V, —
00beM KaMephl Cropanus; V;, — paboumii oO0beM IUTHHIpA; V, — TONHBIA
00beM IUITMHIIPA; 7 — PAJNYC KPUBOIIUIIA; / — JUTHHA IIATyHA; S — XOJ] IIOPIITHS
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Puc. 2.5. Pabounii IMKJ YeTBIPEXTAKTHOTO JABUIATENS:
a — BIIYCK; O — cXKaTue; ¢ — pabounii X0oJ; 2 — BBITYCK; / — KOJIEHYATHIH Baw; 2 —
martyH; 3 — MDWIMHApP; 4 — TOpHIeHb, 5 — BBIMYCKHOM KiamaH; 6 —
pacnpeenuTeNbHbINA Bal, 7 — BIlyCKHOW KJlanaH

IIpu nerxxennn nopuiHs or BMT x HMT B xone takra Birycka
MPOUCXOAUT CMelIeHue (Ta3000MeH) CBEXero 3apsija (Bo3ayxa Wiu
TOTUTMBOBO3/IYIIHOM CMecH) ¢ OTpabOTaBIIMMHU Tra3aMH, OCTaBIIUMH-
Csl B Kamepe CropaHus Mocie Impeplaymero padoyero nukina. Han-
0oJiee MHTEHCUBHO T'a3000MEH OCYIIECTBIISIETCS 32 BPEMsI COBMECT-
HOTO OTKPBITHSI BIIyCKHOT'O M BBIITYCKHOTO KJIAIIAaHOB, T. K. BBIITYCK-
HOM KJIamaH 3aKpbIBaeTCs TOJIBKO IOCIE Hayaja BIYCKa B XOJ€
JBUKEHHUS ITOPILHS K HUKHEH MEPTBOM TOUYKE.

Takum 00pa3oM, mpH TakTe BITyCKa MPOUCXOIUT HATIOIHEHUE 1T~
JMHJpA JBUraTessl CBEKUM 3apsa0M (BO3LYyXOM MM TOIIMBOBO3/IYIII-
HOW CMECBIO), Ta3000MEH MEKIY CBEXHM 3apsiIOM U OTPaOOTABIINMHU
razami, a B JBUTATeISIX C BHEITHIM CMeceo0pa3oBaHUEM MPOJIOIKEHUE
aKTUBHOTO TIPUTOTOBJIEHHsI paboueil cMecu (MCHapeHue TOIUINBA U Tie-
pEMEIINBaHKE €T0 C BO3YXOM M OTPaOOTABIIMMH T'a3aMH).

VYBenuueHne KoJM4ecTBa U IMJIOTHOCTHU TOproued CMecu B CO-
craBe paboueil cMecH 3a CUeT COKpAIleHUs! KOJMYECTBa OTpadOTaB-
[IMX Ta30B MOBBIIIAET 3PPEKTUBHOCTD PaOOTHI JBUTATEIS.
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OueHb BaXXHOM BETMYMHOM, XapaKTEepU3YIOIIEeH Mpoliecc BITyC-
Ka, SBISETCS Kod(hpuyuenm nanonnenus 1y, NPeICTaBISIOMINMI
co0oil OTHOIIEHUE JIEHCTBUTEIHLHOTO KOJIMYECTBA CBEXKETO 3apsia,
MNOCTYNIMBUICTO B HUJIMHAP, K TOMY KOJIMYECTBY, KOTOPOC MOTIJIO OBl
IIOMECTUTbCA B paboueM o0beMe LWIMHAPA IPU YCIOBUHU, YTO JaB-
JICHUC U TEMIICpaTypa B HEM pPaBHbI JABJICHUIO U TEMIICPATYpPC OK-
pyKarolen cpeapl, U3 KOTOPOH NOCTYNAET CBEXKUH 3aps:

GZ[ VH

w=2=2 @.7)

a Va

riae G, u G, — NeCTBUTENBHOE U TEOPETUYECKOE KOJIMYECTBO CBEXKE-
ro 3apsiaa, Kr; V, — monHeIil o0beM HUIUHIIpA, M V, — neWcTBuTEIND-
HBII 00BEeM 3apsiia pH aTMOCHEPHOM [IABICHAN H TEMIIEPATYPE, M.
3HaueHus kod(hUIIeHTa HAMOJTHEHUS I Pa3JIMYHbIX THUIIOB
aBTOMOOWJIBHBIX JIBUTATEJICH MPUBEACHEI B Ta0M. 2.1.

Tabauya 2.1
3nayeHus k03 pUIEeHTa HANOJTHEHUS Ty
Ne n/m JlBurarenu Ny
1 JlBurarenu ¢ 3J€KTPOHHBIM BIPBICKOM 0,80-0,96
2 KapOropaTopHble qBurarenu 0,70-0,90
3 Huzenu 6e3 HaTyBa 0,80-0,94
4 Juzenu ¢ HaTyBOM 0,80-0,97

Bropoii TakT — cakaTrme. OTO IMPOUCXOJUT IPHU JBUKEHUU
nopiHg oT HMT k BMT. OnHako erie HEKOTOpoe BpeMsl IIpU TaKTe
CXKaTHUs TPOJIOJDKAETCS] HAMOJHEHUE IMIMHIpa (103apsaka) wim 00-
paTHBII BBIOPOC CMECH, T. K. BCE €€ OTKPHIT BIIYCKHOW KJIalaH, KO-
TOPBIN 3aKPBIBACTCS HECKOJIBKO I103KE MPOX0KAeHus nopuHem BMT.

[locnie 3akphITHsI BIIyCKHOTO KJIallaHa HAuMHAETCsl IpoIlecc
CKaTHs C TOBBIIIEHWEM JaBJICHHUS W TeMIlepaTypbl pabouell cmecu
B [WJIMH/IPE JIBUTATENsI C BHEITHUM CMeceo0pa3oBaHHEM, a B IWJIMH-
Jpe NBUTATENs ¢ BHYTPEHHUM CMECeoOpa30oBaHUEM — C)KAaTHE CMECH
BO3MlyXa ¢ oTpaboTaBIIMMH razamu. Pabouasi cMech B TaKWUX JIBUTA-
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TEJAX ¢ BHYTPEHHUM cMeceo0pa3oBaHHEM 00pa3yeTcsi B XOJ€ TakKTa
CKaTHs MPU BIPHICKUBAHUU TOIUIMBA HETOCPEICTBEHHO B LUIMHJID
1o OOJIBIIMM JIaBJIEHUEM B KOHIIE TakTa cxaTus. Pabouas cMmech
CaMOBOCIUJIAMEHSETCS 0] JACHCTBUEM BBICOKOM TeMIIEpaTyphl CiKa-
TOrO rasa.

B nBurarene ¢ BHEIIHUM cMeceoOpa3oBaHuEM CkaTas pabodast
cMech BocCIuIaMeHseTcsl Takke BOnmu3u BMT, HO oT anekTpuueckoi
MCKpBI BBICOKOTO HampspkeHus. [Ipu npubmmkenun nopiHs Kk BMT
ckaTue pabodeil cMecH COIIPOBOXKIACTCS €€ TOPEHUEM.

Tpernii Takt — pacmmpenue, T.e. padoumnii xoa. [lepssiii
sTan pabodero xoja HauMHAETCS MPU aKTUBHOM TOPEHUHU paboueit
CMECH, YTO COIPOBOKJAETCS PE3KUM CKAuyKOM JABJICHMS ra3a B LU-
nuHape. [lon naBieHneM pacIIMPSIONIUXCS Fa30B MOPIIEHb MepeMe-
mjaerca oT BMT k HMT, coBepiast nonesnyto padboty. 3aBepiaercst
IIPOLIECC PACUIMPEHUS OTKPBITUEM BBIIYCKHOTO KialaHa ele [0
npuxoja nopmHs kK HMT. Ilpu sTrom HaunHaercs caMONpPOU3BOJIb-
HBIM BBIITYCK OTPa0OTaBIIMX ra30B U3 LWJIMHIpPA MO JEHCTBHEM HX
M30BITOYHOTO JABJICHHUS.

YerBepThlii TAaKT — BBINYCK oOTpadoTaBmmx rasos. [lpu
nerkeHn nopmHs or HMT x BMT ocymecTtisiercss npuHyau-
TEJbHOE BHITECHEHHE M3 LIWJIMHJIpA OTpadoTaBImIMX Ta3oB. [Ipu sTom
B npouecce asuxeHus nopiHs or HMT k BMT BemmyckHO# Kitanan
OTKpBIT, a Ipu noaxoze nopiHsa kK BMT oTkpsiBaeTcs U BIyCKHOU
knanad. Takum oOpa3oM, 3aBeplleHue Ipolecca BblITycka OTpado-
TaBIIUX Ta30B MPOUCXOIUT MPHU ABYX OTKPBITHIX KJIallaHAX — BBIIY-
CKHOM U BITyCKHOM.

IIpoAOMKUTENBHOCTD OTKPBITOTO M 3aKPBITOTO COCTOSIHMS BITY-
CKHOT'O U BBIIIYCKHOTO KJIAIIAHOB, BBIPAXKEHHAS B IPaJycax IOBOPOTa
KOJIEHYaTOTO Bajia, Ha3bIBaeTcs gpazamu 2azopacnpeoenenusn (OI'P).
BpeMsi 0THOBpEMEHHOTO OTKPBITOIO COCTOSIHMS KJIAllaHOB Ha3bIBa-
eTCsl nepexkpvimuem kKaananog. B Tabn. 2.2 npuBeneHbl 3HAYCHUS
(a3 razopacnpe/eNieHns pa3IndHbIX JBUTATENCH, a Ha puc. 2.6 — Ux
rpadudeckas HHTepIpeTalusl.
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Tabauya 2.2
da3pl razopacnpeaejieHuss aBTOMOOUIbHBIX ABUTaTeeil
BryckHoit knanan BrimyckHol k1anax
VYron Havana oT- | YTOJ 3aKphITHS, VYron Havana o1- | YTOJ 3aKphITUS,
KPBITHS, TPaj rpan KPBITHS, TPaj rpan

bensunoBbie JABUTATCIIN

10-20 70 BMT | 35-45 noce HMT | 45-55 1o HMT | 5-15 noczie BMT
I[I/I?)eJ'H)HI)Ie JABUT'AaTCIIN

0-30 10 BMT | 30-50 nocie HMT | 30-55 1o HMT | 5-40 mocie BMT

Omkp. BMT 3axp. Omxp. BMT 3axp.
enyc. kian. ljp®  ebin. Kian.

enyc. Kian. 6blNn. Kian.

- 3axp.
*' enyc. k1 Omxp.
3axp. % y Omkp. 6blN. K1anN.
ényc. knan. : =" evin. kaan.
HMT HMT
a 6

Puc. 2.6. ®a3pl ra3opacnpesenaeHns ABUraTeaed BHyTPEHHET 0 CropaHus

OCHOBHBIM BHJIOM TOIUIMBA JUIsI aBTOMOOWJIBHBIX JBUTATENEH
BHYTPEHHETO CTrOpaHUsl CIYy)XaT OCH3WHBI M JU3EJIbHBIC TOIUIMBA.
OHu npeacTaBisSIIOT cOOOM JKHUIKUE YIIIEBOJOPOJIHBIE COECTUHEHMUS,
MoJTy4aeMble U3 HE(TH ITyTEM CIIEIUAIBHOM MEePErOHKH.

Jiis momHOTO cropanwms ToruuBa B uuHape JIBC HeoOxoau-
MO ONpEIENCHHOE KOJMYECTBO KHCIOPOJa, KOTOPBIA COICPKHUTCS
B aTMOoc(epHOM Bo3ayxe. s KHUIKUX OpPraHMYECKHX TOTUIUB TEO-
perndeckn HeoO0XOJWMOE KOJIWYECTBO BO3JyXa ONpEAessieTcs IO
dbopmyie
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1
0,23

I, = (gc +8H — o), (2.8)

rae ly — TeopeTHdecku HEOOXOIUMOE KOJIMYECTBO BO3/yXa, KT
C, H, O — maccoBble noyid yriiepoja, BOJAOPOJia U KUCIOpOJa B TOTM-
muBe (y 6ensunoB: C = 0,855; H = 0,145; O = 0; y qu3enbpHBIX TOTI-
muB: C = 0,870; H = 0,126; O = 0,004).

JUis KUAKUX TOTIIIUB
C+H+0=1. (2.9)

B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBUU pPabOTHI JABUTATEIS
peanbHOE KOJIMYECTBO BO3/yXa, MOCTYMAONIETO B IUIUHIPHI, MOXKET
OTIIMYATHCS OT TEOPETHUECKU HE0OX0auMOoro. OTHOIIIEHUE JIECHCTBU-
TETBHOTO KOJIMYECTBA BO3AyXa / K TEOPETUUECKH HEOOXO0IMMOMY KO-
TUYECTBY [y Ha3bIBACTCS KoIuyuenmom uzovimka 603oyxa o,
T.e.o = L/l

JIns pa3nuyHbIX JBUTATENEN NPU UX HOMUHAJILHOW MOUIHOCTH

K02 GUIMEHT U30BITKA BO3AyXa UMEET 3HAUCHUS, MPE/ICTaBICHHbBIS
B Ta0II. 2.3.

Tabauya 2.3
3nayenus ko3¢ ¢unuenTa N30bITKA BO3AyXa O
Ne ii/m JlBuratenu o
KapOropaTopHble qBurarenu 0,80-0,96
2 JlBurarenu c hopkamMepHO-(PaKeTbHBIM 3KUTaHHEM 0,85-0,98
3 ﬁfnpg;;znn C MCKPOBBIM 32)KHTaHUEM U BITPHICKOM 0.85-1,30
4 Jluzenu ¢ HepasieJIeHHBIMH KaMepaMy U 00bEMHBIM 1.50-1.70
cMeceo0pa3oBaHUEM i ’
5 Jluzenu ¢ HepazeTeHHBIMA KaMepaMH U TICHOYHBIM 1.50-1.60
cMeceo0pa3oBaHUEM i ’
6 BuxpekxamepHsle au3enu 1,30-1,45
IIpenxamepHsle au3enu 1,40-1,50
8 Juzenu ¢ HaTyBOM 1,30-2,20
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B nBurarensx ¢ HaJy1yBOM, KOI'Jia OCYIIECTBIISETCS MPOJIyBKa
[WIMHAPOB BO3YXOM, YUUTBIBAETCS CyMMAapHBIH KOA(pPUIINEHT 13-
ObITKa BO3/yXa o, = @,0, rae @, = 1,0—1,25 — xoaddumnueHT npo-
TYBKU YETBIPEXTAKTHBIX JH3eIeH.

CHuxenue kodpPUIMeHTa N30bITKAa BO3AyXa O 3a CUET YBEIH-
YEeHUS JKUIKOU (a3bl TOTIMBA — OJWH U3 d(pdekTuBHBIX myTeit dop-
CHpOBaHUs paboOYero Mmporecca JIBUTATEeNs, YBEITUYCHUS €0 MOIIHO-
cti. OIHAKO 3TO MPHUBOJUT K HETIOJHOMY CTOpPaHHIO pabodeit cMecH
U3-3a HEAOCTaTKa KUCJIOPOJa, COMPOBOXKIAETCS MOBBILIEHHBIM pac-
XOZI0M TOTUTMBA M YBEJTHMYEHHEM TEPMHUYECKON HAIpsKEHHOCTH Je-
taned asurarens. CHukaercs KO3(QUIMEHT MOJE3HOTo AECHCTBUSA
JIBC. Kpome Toro, npu HemnoJIHOM cropanuu Torumaa (o < 1) mpo-
JOYKTBl CrOpaHMsl MPEACTaBIAIOT COOON CMECh BPEIHBIX BEIIECTB:
okcuna yriaepona CO, yraekucnoro raza CO,, BogsHoro napa H,O,
cBoOo1HOTO Bosopoaa Hy u azora Ny.

[IpakTHdyeckn TOJHOE CropaHue TOIUIMBA OOecTIeYrBaeTCs
TOJBKO mpu o > 1. OHAKO JUIsl ’TOr0 HEOOXOIMMO YMEHbIIATh KO-
JIMYECTBO TOIUIMBA B TOM K€ OObeMe IMUIUHJIpPA. DTO CHHIKAET pac-
xo1 ToruuBa u yBennuubaeT KIIJ[ aBuraresns, HO HE MO3BOJISET pea-
JIM30BaTh €r0 MAaKCUMAJIbHYIO MOIIIHOCTb.

N3 Teopun JIBC u3BecTHO, uTO 3P PEeKTUBHAS MOIIHOCTH J[BH-
rarens (MOLIHOCTh Ha KoJIEHYaToM Baiy) N, CBs3aHa ¢ OCHOBHBIMU
rapaMeTpamu JIBUraTelis Clelylomel 3aBUCUMOCTBIO:

ifNe __ iyNe Qy

— PavNiNy =

30t 30T alp

PNy ;- (2.10)

3necy N; — MHOUKAaTOpHAs MOUIHOCTH, KBT; p, — cpennee spdek-
THBHOE HaBinenue, MIIa; V,, — paboumii 00beM LUIMHAPA, M Iy —
KOJIMYECTBO LUIUHAPOB; N, — YaCTOTA BpaIleHUs KOJIEHYATOTO Ba-
na, 1/MUH;, T — TaKTHOCTb JBHUTarels, I 2-TaKTHOrO T = 2, IS
4-takTHOTO T = 4; 00 — KO3 dunMeHT u3obITKa Bo3ayXa; [, — Teope-
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TUYECKHU HEOOX0IMMOE KOJMYECTBO BO3AYXa, KI; (Q,, — HU3IIAs Ten-
JOTBOPHAsA CIOCOOHOCTH TOoTUMBa, MJIXK/KT; p, — IUIOTHOCTH 3apsi-
na (BO3/LyXa) Ha BXOJE BO BIIYCKHON TPAaKT, KI/M°; 1)y — K0dbduim-
€HT HamoJIHeHUs; 1); — uHAaukaropHelii KII/I, yuuTeiBaromuii Bce
TEIUIOBBIE TIOTEPU PEATBLHOTO TEPMOJAMHAMHYECKOTO IIMKJIA JIBUra-
Tenst; M, — Mexannueckuii KIIJ[ nBurarens, ydyuTbIBaromni pa3Ho-
oOpa3Hble MeXaHWYecKHe MoTepu; S — XoJ MOopIiHA, M; D — nua-
METp LUWJINHJIpA, M.

Cpennee ¢ ¢dexkTuBHOE TaBIEHUE P, MPEACTABISAET cO00M OT-
HoleHue 3¢ (eKTUBHON pabOThl Ha Bally JBUTATENs K €JUHMIIE pa-
0o4ero o0ObeMa UITUH/IPA.

Amnamu3 Beipakenus (2.10) noka3siBaer, 94to d3PPEeKTUBHAS MOIII-
HOCTB JIBUTATEIISl MOYKET OBITh MOBBIIIIEHA B OOIIIEM CITydae 3a CUET:

1) yBenuuenust pabouyero oobeMa UWIMHIPA 3@ CUET yBeInde-
HUS JUaMeTpa HWIMHAPA U X0/1a MOPIIHS);

2) yBEeJIMYEHMsI KOJIMYECTBA LIUJIMHIPOB;

3) yBenMueHHs 4aCTOThI BpAILIEHNsI KOJIEHYAaTOro Bajla JBUraTelis;

4) nepexosa ¢ ABYXTaKTHOI'O HA YEThIPEXTAKTHBIN 1IUKII;

5) NoBBILIEHUS HU3IIEH TEIUIOTH CTOPAHUS TOIINBA;

6) TIOBBIIIEHHSI TJIOTHOCTH 3apsia U KO3 QHUIMEHTa HATIOJHE-
HUs (Harmpumep, MyTeM HaJJlyBa, a TaKKe 3a CUET YIy4IIeHHs opra-
HU3ALUU ra3000MEHa, CHIKEHMSI adpOJAMHAMUYECKOTO CONPOTHUBIIE-
HUS MOTOKA ra30B Ha BIYCKE U BBINTYCKE, IPUMEHEHUS UHEPLIUOHHO-
ro Haj/lyBa JUIsl yBEIMYEHUS JO3apsIKA LUIUH]IPOB U T. I1.);

7) noseiienust mexanunueckoro KIIJ aBurartens (Hampumep,
3a CUET UCIMOJIb30BAHUS BBICOKOKAUECTBEHHBIX MACEJ, YMEHbIICHUS
COIpPUKACAIOIINXCSI TOBEPXHOCTEH, COKpAIlleHUsI HACOCHBIX MOTEPh
UT. I.);

8) nosbienns naaukatopHoro KIIJ[ (3a cuer coBepiieHCTBO-
BaHHUA IpoOlLlecca CrOPaHUsl MU COKpPALIEHUS MOTEPh TEIIOTH TOIUIMBA
B MPOIECCaX CXKATUS U PACIIUPEHUS).

ITockompky mHaukaropueiii KIIJ n; nmponopuuoHaneH TepMHu-
yeckoMy KII/[ 1, TepMOaMHAMUYECKOTO LHKIA, TO OH TAKXKE BO3-
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pacTaeT mpH MoBbIIeHUH cTeneHu cxatus € B [IBC. O1o cnenyet u3
dopmyn (2.3) — (2.6). Y 6enzunoBsix JIBC 6e3 HamnyBa € = 7-12;
y nmuseneit € = 19-25.

YBenuueHue CTENeHN CKaTus TpedyeT MpuMeHeHus 0oJiee BbI-
COKOKAQYeCTBEHHBIX OCH3WHOB, MMECIOIIHUX OO0Jee BBHICOKYIO JIETOHA-
[MOHHYIO CTOWKOCTh. [locienHsss qocTuraercs yBEIMYCHHEM OKTa-
HOBOTO YHCJIa TOTUIMBA.

/Jlemonayusa — 3T0 HEKOHTPOIIMPYEMOE TOpEeHHE pabodell cMecH
C HEIOIYCTUMO BBICOKOM CKOPOCTBIO, IPUOIMIKAIOMIEHCS K CKOPOCTH
B3pBIBA, YTO COMPOBOXKIAETCS CKAYKOM JABIICHUS U TEMITIEPATYPHI.

2.5. CkopocTHbIE XapaKTePUCTUKHU ABUTaTe el

Jlnst aHanmm3a paboThl aBTOMOOMIJIBHBIX JIBUTATEINEH HCIIOJb3Y-
10T Pa3HOOOpa3HbIE UX XapaKTEPUCTUKU: CKOPOCTHBIE, HArPYy30UYHbIE,
peryasSTOpHBIE, PEryIUPOBOYHBIE U cnenuaibHble. OOBIYHO Bce Xa-
PAKTEPUCTUKU TMOIYyYalOT AKCIIEPHUMEHTAIBHBIM IyTeM. [Ipu mpoek-
TUPOBAHUH HOBOTO JIBUTATEJISA, & TAK)KE MPH MOBEPOUYHBIX pacderax
HEKOTOpbIE €r0 XapaKTePUCTHUKH, HAIpUMep CKOPOCTHAs W Harpy-
304Hasi, MOTYT OBITh TOCTPOEHBI PACYETHBIM ITYyTEM C UCIIOJIb30BAHH-
€M SMITUPUYECKUX POPMYIL.

Crkopocmnas xapakmepucmuka (puc. 2.7) OKa3bIBaeT U3Me-
HEHHE MOIIHOCTH, KPYTSIIEr0 MOMEHTa, pacxoja TOIJIMBA M HEKO-
TOPBIX IPYTUX MOKa3aTele B 3aBHCUMOCTH OT CKOPOCTH BpAICHHS
KOJICHYAaTOTO Bajla JBUTATENsA. B 3aBUCHMOCTH OT TOJIOKEHUS Opra-
Ha, YIPABJSIONMIETO MOoJaueii TOIUIMBA B IMIIMHAPHI ABUTATENs, pas-
JMYAIOT BHENTHIOK M YaCTUYHYIO CKOPOCTHBIE XapaKTEPUCTHKH.

CkopocTHasi XapaKTepPHCTUKA, TMOJy4eHHasi MPH TOJHOM OT-
KPBITUM JPOCCENIbHON 3aciioHKH (O€H3MHOBBIE JABUTATENM) WIH
KpaliHEM T0JI0KEHUS peiiKi TOIUIMBHOTO Hacoca (JIM3€eiu), COOTBET-
CTBYIOLIEM MAaKCHUMaJIbHOW II0Ja4ye TOIUIMBA, HA3BIBACTCS GHEUiLHell
ckopocmuou xapakmepucmukou (BCX). JlrobOas ckopocTHas Xa-
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paKTepI/ICTI/IKa, HOJIy‘IGHHaSI HpI/I ‘IaCTH‘{HOﬁ IIoJa4yc TOILJIMBA, HA3bI-
BAaCTCSA HACMUYHOIU.

N, M

A N, s N, MA N

¢, max

n,
» ©
>

a

Puc.

n, n

n;,min n’\/[ n.\/ n

e,max ne, min orp e, max

2.7. BHelllHMEe CKOPOCTHBIE XapaKTEPUCTUKH MOPIITHEBBIX JABUTATENEH
BHYTPEHHErO CrOpaHUA:

a — 0e3 OrpaHMYMTENs YaCTOTHl BpAIIeHHWs Bama;, O — C OrPAaHUIUTEIEM
9acTOTHl BpameHust Bana; N, — 3¢QeKTHBHas MOIIHOCTh IBHTaTels, KBT;
Ngmax — MakcuManbHasi >(GQEeKTHBHAs MOIIHOCTh Apurarens, kBr; M, —
KPYTAIIMI MOMEHT Ha Baiy, Hv; M, .,y — MAKCUMalbHBIA KPYTAIMIUA MOMEHT
Ha Bany, Hm; n, — 4acToTa BpalleHHs KOJIEHYATOro Bana, 00/MUH; Mg max —
MaKCUMaJlbHasi 4acToTa BPAILEHMS KOIEHYAaTOro Bana, OO/MHH; Mg min —
MHHUMaJbHAsT yCTOWYMBAs YacTOTa BpalleHWs KOJIEHJYAaToro Bama, 00/MHH,
Ny — YacToTa BpAIIeHMs] KOJIEHYaTOro Bajla MPH MaKCHMAaIbHOM MOMEHTE,
00/MHH; Ny — YacToTa BpalleHWsl KOJEHYaToro Baja NPH MaKCHMAaIbHOM
MOIIHOCTH, 00/MHH; T, — 9aCTOTA BPALICHHS KOJEHYATOrO Basa Tpy cpaba-
THIBAaHUM OT'PAHUIUTEIS, 00/MUH

OCHOBHBIMM TI0Ka3aTeNIIMU BHEIIHEW CKOPOCTHON XapakTepH-
CTUKM ABIAIOTCA: N mayx — MakcHMaibHast d(QeKTHBHAs MOIIHOCTbH
nurarens (MHOTAAa €€ Ha3blBalOT HOMUHAJIBHOM — MOIIHOCTBIO);
M, max — MAaKCHMAJIBHBIN KPYTAIMI MOMEHT Ha Baity JIBC; My — kpy-
TAIMIMNA MOMEHT Ha Bally JBUraTeNs IpU €r0 MaKCUMAaIbHOM MOIITHOCTH;
Ny — 9acToTa BPAILEHUS Bajla MPU MAKCHMAIIBHOH 3((EKTUBHON MOIII-
HOCTH JIBUTATENS; Mo max — MAKCHMallbHAs 4YaCTOTA BPALIECHHS Baja
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JIBUTATEIIST; U KapOIOpaTOPHBIX JBUTATEICH 0e3 OrpaHHYHTeNeH Jac-
TOTBI BPAIEHHS BaNA N max = (1,05-1,20)ny; ny — yacrora Bpare-
HUS Bajla NIPU MaKCHMMAJIbHOM KPYTSIIEM MOMEHTE; Mg min — MHUHH-
MaJibHasl 4acTOTa BpAICHUs Bajla, TIPH KOTOPOHM JBUTATENH eIle pado-
TaeT YCTOWYMBO C MOJHOM Harpy3kol (i kapOroparopHeix JIBC
Nemin = 600-1000 06/MuH, 1A qu3enelt ng yin = 300-800 06/MuH;
k,, — KO3pPUITUEHT MPHUCTIOCOOIIEMOCTH BUTATENS IO YacTOTe; Ky —
K03(D(HUIMEHT MPUCTIOCOOIIIEMOCTH IBUTATENIS [0 MOMEHTY:

hn = TN Jy = T Q.11)

CKOpOCTHOH THana3soH OT My JI0 Mg max B @BTOMOOMIIBHBIX JIBH-
raTeysix HUCIOJIb3YeTCsl KpaiHe pelKo, MOCKOJIBKY B 3TOW 00IacTu
MOIIHOCTh CHIDKAETCS, a MOTEPU B JBHUTareie, MPOMOPIMOHAIBHBIC
KBaJ[paTy CKOPOCTH BpAILlEHHs Bajla, HHTEHCHUBHO Bo3pacTaioT. [Ipe-
JeTIbHbIE CKOPOCTHBIE PEXHUMBI PaOOTHI JBUTATENs] XapaKTEPHbI VIS
CHIOPTUBHBIX aBTOMOOWIIEH. {11 HUX TJIaBHOE — CKOPOCTh, @ MOTOpe-
CYpC JIBUTATEIIS HE SIBIISICTCS TIIABHBIM KPUTEPUEM IKCILTyaTaI|H.

C menplo OTpaHUYCHHS MEXAaHHMUYECKUX MOTEPh, YBEITUUCHUS
MOTOpecypca IBHTaTeNss M CHW)KEHHUSI pacxoja TOIUIMBA MpPaKTHYe-
CKM Ha BCEX TUIIAX JBUTaTesied (3a MCKIIIOUEHUEM JBUTaTeseil jer-
KOBBIX aBTOMOOWJIEH) yCTaHABIUBAIOTCS aBTOMATHYECKHE YCTPOICT-
Ba, OTPAaHMYMBAIONINE YACTOTY BPAILCHHS Bajla pa3yMHBIMH Ipefe-
naMu Ny (puc. 2.7, 6). OrpaHuYUTENb BKIKOYAETCS HA TOH 4acTy
BHEIIHEH CKOPOCTHOM XapaKTEPUCTHKH, TJI€ MOIIHOCTH JBUTATEIS
MPAaKTUYECKH HE BO3PACTAET, T. €. BOIM3H TOUYKH IKCTpeMyMa (PyHK-
min N, = N(n.). Yacrota ng, = (0,8-0,9)ny, mosromy sddek-
THUBHAS MOIITHOCTH JIBUTATENIsl B PEKUME cpadaThIBaHUs OTpaHUYUTe-
JIS1 YaCTOTHI BPALIeHNS Bajla MPAaKTUYECKH paBHA MaKCUMaJIbHOMY €€
3HAYEHMIO, T.€. N, may. IIpuHynuTensHOoe OrpaHMYEHHE YacTOTHI

BpAILIEHHs BaJla MIPH YacToTe N, TPUMEHSACTCS Yalle BCEro Ha JIBH-
raTeisix rpy30BbIX aBTOMOOMIIEN U aBTOOYCOB.
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2.6. Pe3epBbI MNOBbIINICHUA MOIIIHOCTH JIBUTaTECIA

OOmme mpencTaBieHUs] O pe3epBax IMOBBIMIEHUS MOIIHOCTH
JBUTATENST OBLIM TIOMYYEeHBI TPy aHamu3e Gopmydsl (2.10) mis ompe-
neneHuss MomHocTu. OJHAKO HE BCE Ha3BaHHBIE BBILIE CIOCOOBI
(dopcupoBaHus ABUTATENs] pABHO3SHAYHBEI.

B gactHocTH, npakTuka moaudukanuu [IBC mokaspiBaeT, uTo
nanbHeiee GopcupoBaHUE COBPEMEHHBIX aBTOMOOMIIBHBIX JBUTA-
TeJel BHYTPEHHETO CrOpaHMs IyTEM YBEIMUYEHHUs YacTOThI Bpallle-
HUS KOJIEHYaTOro Bajla M, SBISETCS MajonepcrneKTuBHbIM. OcHOBa-
HUS JJ1s1 Takoro BeIBoAa cienytoniue. CoBpemennsie [IBC yxe u Tak
HUMEIOT JJOCTaTOYHO BBICOKHE CKOPOCTH BpalllEHUsI KOJEHYAaTOTO Ba-
na. [Ipu nanpHeieM BO3pacTaHUM N, NMPOTPECCUBHO BO3PACTYT ad-
pOMHAMUYECKHE (HACOCHBIE) MOTEPU BO BIYCKHOM M BBIIYCKHOM
TpakTax (KOJUIEKTOpax), a TaKKe MOTEpPH Ha TPEHUE B MOALINITHUKAX
U B COINPSDKEHMSIX MOPIIHEN ¢ HUIMHAPOBBIMU I'Miib3aMu. CleacTBU-
€M 3TOT0 CTaHET CHM)KEHHE MEXaHWYECKOTO YXYAIIEHUS] SKOHOMMY-
HOCTHU M CHIDKEHHUE pecypca asurarens. [loatomy 3ToT cnocod dop-
CUPOBAHUS JBUTATENS HAXOJIUT MPUMEHEHHUE JUIIb Ha JABUTATENSIX
CIIOPTUBHBIX aBTOMOOWJIEH AJIl YCTAHOBJIEHUS PEKOPJOB CKOPOCTH.
JIoNroBeYHOCTh JBUTATENsl B 3TOM CIllydyae HE SBJISETCS IMPUOPUTET-
HBIM (DPaKTOPOM.

®opmyna (2.10) moka3plBaeT TaKKe, YTO MOIIHOCTH JBUTATENs
MOJKHO TOBBICUTB 3a CUET YBEJIMYEHHs pabodero o0bema Kaxaoro Iu-
muHapa Vy, myreM yBeaMUeHus XoJa MopiHs S u ero quamerpa D. Yee-
JMYEHHe X0/1a TOpIIHS S TpeOyeT N3MEHEHHs! KOHCTPYKIIMU KOJIeHYaTo-
ro Bana. HyxeH 1100 HOBBII KOJIEHUATBIN Ball C YBEJIMUEHHBIM KPUBO-
[IATIOM, JTHOO HEOOXOIMMO SKCIEHTPUYHOE O0TauMBaHHE MIATYHHBIX
I€eK C OJHOBPEMEHHBIM YMEHBILICHUEM HX AUaMETpa. DTO MOBJIEUET 3a
co00¥i I3MEHEHNE KOHCTPYKIIUH HIDKHEH TOJIOBKH IIaTyHa.

IMockoneky V, = SmtD?/4, T.e. paboumii 00bEM LMIMHIPA
MIPOMOPLIMOHAJIEH KBaApaTy €ro AUaMeTpa U JHIIb JUHEHHO 3aBUCUT
OT X0/1a MOPILIHSA S, TO 0YEBUIHO, YTO U3MEHEHUE JUaMeTpa MOPIIHS
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OKa3bIBaeT OOJbIlIee BIMSHUE HA U3MEHEHHME MOIIHOCTH, YEM XOJ
nopuiHs. IIpuHMMass BO BHMMaHHE, YTO MHOTHME aBTOMOOMWJIbHBIE
JBUTATEIN MUMEIOT pe3epB Ui YBEJIMYEHMs JuaMeTpa MopiuHs Oe3
W3MEHEHHs BHEIIHMX rabapuTOB OJO0Ka LUIMHAPOB, UMEETCS BO3-
MO>KHOCTbh PaCTOUUTh I'MJIb3bl HUIMHJPOB MO/ MOPIIHU YBETUUYEHHO-
ro pasmepa.

VBenmuuenne obOumiero jurpaxa asurarens V, = Vji, myrem
YBEJIMUEHUs] KOJIMUECTBA LIIMHIPOB I, MOIJIO OBI CYLIECTBEHHO YBE-
JIUYUTH €ro MOIIHOCTH (B 1,5-2,0 paza). OHaKo yBelIWYeHUE KOJInde-
CTBa IWJIMHJIPOB HEU30EKHO CBSI3aHO C POCTOM rabapyTOB JBUTATEISL.
DTO HE Bcerja 11e51ecoo0pa3Ho, MOCKOIbKY TPeOyeT yBEIHUEHUs pas-
MEpOB MOTOPHOI'O OTCEKA U, CJIE0BATEIHLHO, BCETO aBTOMOOMUJISL.

HakoHen, MOBBICUTH MOULIHOCTH JBHMraTelss MOYKHO 3a CUET
yBEeNUYEHUsT cpenHero 3(pQeKTHBHOTO MaBIEHUS P, B IHIUHIAPE
JIBC. B cBoto ouepenp mocienHee nponopiuoHaIbHO CpeTHEMY UH-
JUKAaTOPHOMY JaBJICHMIO p; U MexaHumyeckoMy KII/[ nBurarens:
Pe = PeNu-

JUis TepMOJIMHAMUYECKUX IUKIIOB, MOKAa3aHHBIX Ha puc. 2.2,
CpelHee WHIMKATOPHOE JaBJIEHUE BBIUMCIAETCS 1o (opMynam
(2.3)—-(2.6).

JlaBneHue B KOHIIE BIIycKa P, — OCHOBHOW (pakTop, ompene-
JSIOIIAM Maccy TOpro4e CMeCH, MOCTyNaroUeld B [WIMHIP JBHUra-
Tensl. BennunHa naBiaeHUs p, CYIIECTBEHHO 3aBUCHUT OT COIPOTHUB-
JICHUS BIIyCKHOW CUCTEMBI:

Pa = Do — Apg. (2.12)

3nece py — JAABIIEHUE BO3/yXa Ha BXOJAE BO BIIYCKHYIO CHCTEMY,
Mlla; Ap, — moTepu AaBiIeHHS 3a CYET CONPOTHBIIEHUS BITYCKHOM
cuctemsbl, MI1a.

[Torepu naBieHUsI MOSKHO BBIYMCIUTH 1O opmyiie beprymm:

2
Apg = EB.Cpa%lo_Ga (2.13)
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rJie P, — IIOTHOCTh BO3/IyXa HA BXOJE BO BIIYCKHYIO CHCTEMY, KI/M';
€s.c — KOODOUIMEHT a3pOIMHAMUYECKOTO CONPOTUBIICHHUSI BITyCKHOM
CHCTEMBI, OTHECEHHBI K HanboJiee y3KOMY €€ CEYEHUIO; U,  — CKO-
POCTh Ta3a B HAMMEHBIIIEM CEYEHUH BIYCKHOU CHCTEMBI (KaK IpaBH-
710, B KJIallaHe WJIM MTPOIYBOYHBIX OKHAX), M/C.

B coBpeMeHHBIX aBTOMOOWJIBHBIX ABUTATeNsIX &, = 2,0—4,0;
Vyo = 50-150 m/c. s pBurareneii ¢ 3IEKTPOHHBIM BIPBICKOM TO-
TUTMBA CJIEAYET YYUTHIBaTh MHUHHUMAJIbHBIC 3HAYEHHUS KOA(PPHUIHEHTA
€.c B CBSI3U C OTCYTCTBHEeM KapOroparopa. IImoTHocTh 3apsga Ha
BITyCKE P, 3HAYUTEIHHO 3aBUCHUT OT HAIWYHS WM OTCYTCTBHUS Hal-
nyBa. Y uetslpexTakTHbiX [IBC 6e3 HaanyBa BenuunHa Ap, U3MEHS-
€TCsl B IIpeJieiaxX, yKa3aHHBIX B Ta0m. 2.4.

Tabauya 2.4
IloTepu naBieHus BO BIIyCKHOMH cHCTeMe ABHMrareseil Ap,
Ne n/n Tun guratenen Ap,
1 VY aBuratesnel ¢ BOCIJIAMEHEHHEM OT UCKPBI (0,05-0,20)p,
2 VY nu3enpHBIX JABUTaTeNel 0e3 HaIyBa (0,03-0,18)p,

Takum oOpazoM, MPOCMATPUBAIOTCS JIBA CIIOCO0A yBEIUUYEHUS
cpennero 3pGEeKTUBHOTO AABICHUS: CHUKEHUE adpOTUHAMUYECKOTO
COTPOTHBIICHUSI BIYCKHOW CHCTEMBI W HAQJIyB, T. €. IOBBIIICHUE
JABJICHUS BO3JyXa Ha BXOJE BO BITYCKHYIO CHUCTEMY C IOMOIIBIO
CHenrabHOTO TypOoHarHerarens. Hemb3st Takke 3a0bIBaTh U 00 U3-

MEHEHUH IIJIOTHOCTU BO3JyXa Pg IPU U3MEHEHUU €T0 TEMIIEPATypBl,
dopmyna (2.10).

KOHTpOJIbeIe BOIIPOCHI " 3a1aHUA

1. B uem 3axiro4aroTcs 0COOEHHOCTH paboyvero mpoiecca MopiHe-
BOTO JIBHTaTeNsl BHyTpeHHero cropanus? Kak kmaccupuuupyrorcs: JBura-
TENU BHYTPEHHEro CropaHus?

2. YTo Takoe TaKTHOCTh TMOPIIHEBOrO JBUTATENs BHYTPEHHErO cropa-
HUS ¥ (a3bl razopacnpenencHus? Kak oHM BIMSIOT Ha MOIHOCTB JIBUTATENsI?
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3. Jalite ompenenenue creneHu cxatus W uHIUKaTopHoro KIIJ]
neuratensd. Kakas Mexay HUMU B3aMO3aBUCUMOCTH?

4. Ha30BUTE OCHOBHEIE CIIOCOOKI MOBEIIIEHHS MOIITHOCTH JBUTATE.

5. Kakue BubI paboT BBIMOIHSIOTCS NPU BHEIIHEM TIOHUHIE J[BU-
rarens?

6. Uro HaspIBaeTcs MomupUKaiue JBUuraTesis’?

7. V3 xakuX MOCIEI0BATENbHO YEPEYIOXCS TIPOIIECCOB COCTOUT Pa-
OOUMIA ITUKJT MTOPIITHEBOTO JIBUTATENIS BHYTPEHHETO CrOpaHus?
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3.1. BHeninMii TIOHUHT IBUTATEJIA

Lenbto BHemHero TioHuHra /IBC sBisercs yaydilieHue 3CTeTu-
4yecKoro Buja Motopa. Eciu aBroBiazenel] sBISETCS 3CTETOM, IO-
KJIOHHUKOM KpacHUBbIX ()OPM U LIBETA, TO OH MOXKEJIAET CAEaTh LIBET-
HBIM YEPHO-CEPbI MUP 10| KAallOTOM JBUTraTellsl CBOETO aBTOMOOMIIS.
Jlaxxe B TOM ciydae, €ClIM 3aIUIAHUPOBAH CEPbE3HBIM TEXHUYECKUI
TIOHUHT JIBUTATENIsI, HANPaBJICHHBINA Ha ero (OpCUpOBaHME, BHEIIHUIA
TIOHUHT MOJKHO BBITNIOJIHATH KakK J0, Tak B Ipoliecce MOAU(pUKALNN
MOTOPA, YYUTHIBAS IPU 3aMEHE JCTATICH UX BHEIIHUI BU/I.

B nmro6om ciydae nepen HauaioM cepbe3HON MO TU(UKAIIH JTBU-
raresyisi €ro Haj0 NPUBECTU €CIM HE B HJCAIBHOE, TO OJIU3KOE K HEMY
COCTOSIHME. JTO OTHOCUTCA U K pabouemy IpOIECCY, W K BHELIHEMY
BUY JIBUTaTEIS.

Ecnu mogHsATh KamoT MOTOPHOTO OTCEKa JHOOro CEpUitHOro
JIETKOBOT'O aBTOMOOMIISI, TO MOYKHO YBHJAETh YEPHBIH IJIaCTMACCOBBIN
KOPIIYC BO3/1yXOOUHCTHUTEIIS, YEPHBIN BIYCKHOM BO3IYyXOBOJ, 4Yep-
HYI0O aKKyMYJISITOPHYIO OaTapero, YepHble IIJIAHTH, YEPHYI0O KOPOOKY
C MPEJOXPAHUTEISIMU, YEPHBIE TPOCHI, YUEPHYIO KPBIIIKY KJIAaaHHOU
KOpPOOKHM C YEpHOW MacCJ03aJIMBHOM MPOOKON M €Ile MHOTO BCSIKHUX
YEepPHBIX JIMOO CEpBIX JAETaleH.

[TouemMy MOTOpHOE OT/JEJIEHNE BRITISAUT Tak MpauHo? Beap Ha
aBTOMOOWJIbHBIX BBICTABKAX JABUIATENb BBITIUT 3HAUUTEIBHO MPHU-
BiekatenbHee. OTBET oueBUIEH. DcTeThKa Tpedyert aeHer. [loatomy
HE KX/l MMPOU3BOANUTENb CEPUUHBIX aBTOMOOWIIEH JKeIaeT HECTH
JUIIHKE, Ha €T0 B3I, pacXo/bl Ha MpUJaHUE U3ALIECTBA JBUTaTe-
J0, KOTOPBIA CHAapy)XW HUKTO HE BHIUT. JItoOoBaTbca MM OyneT
TOJIBKO aBTOBJajenel. EMy u pemarts, 4To JienaTth ¢ BHEUIHUM BH-
JIOM JIBUTaTEIs.

[Ipexxne yeM HauMHATH OTIEJIIKY MOTOPHOTO OTIENIEHUs, €ro
Heo0xoauMo xopomio noyuctuth. Ilocne mpobera B 30—40 Thic. kKM
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JOBOJIBHO YacTO M3 JIBUraTelsl HAUMHAIOT IOHEMHOT'Y MOATEKaTh 0X-
JaXJarouas KMJIKOCTh U Macio. Moryr TakXke MOSIBUTHCS YTEUKH
KUJKOCTH U3 CUCTEMbI OXJaKJICHHS, PYJIEBOIO U TOPMO3HOIO IpHU-
BOJIOB, JIEKTPOJIUTA U3 aKKyMYJATOpHOU Oarapeu. IlocrenenHo atu
KHUJKOCTH CMEIINBAIOTCA C JOPOKHOMN MbUIbIO, © MOTOPHOE OTJEIIE-
HUE IpUOOpeTaeT HEPSAIIJIUBBIM BUI.

HekoTopsble XxUIKOCTH arpeCcCUBHBI U HAUMHAIOT pa3jararh Jia-
KOKpPacCOYHO€ MOKPBITHE aBTOMOOWIIS, PE3UHOBBIE U IIACTMACCOBBIE
neranu. M3-3a npoTeuek MOKeT cOMTHCS HAcTpoOilka perynsropa Ha-
NPSDKEHUST B CUCTEME MOJ3APSAIKU, OKUCIATHCS KIEMMBbl aKKyMYJIs-
TOpPHON Oaraper. JTO MOXET 3aKOHUYUTBCS TEM, YTO B OJMH IIpe-
KpacHbIW JIEHb IBUraTeNlb HE CMOXKET OBITH 3aIyILEH.

MotopHblii 0TCEK, KOHEeUHO, MOTyT nounctuTsh Ha CTOA, HO
BCE-TaKu 3TO JIy4llle C/IeJaTh CaMOMy aBTOBIAAeNbIly. Moiika Toxe
CTOUT JICHET, J1a U OylIeT HEeJOBKO MpeAcTaTh mnepes pabOTHUKAMU
CTOA 3aka3unKoM-Tpsi3HYJIEH.

Ynanenue TosCTBIX OTJIOKeHU. Eciin Bnasenen aBTomoOnis
pPEeAKO 3ariasablBajl B MOTOPHBIM OTCEK, TO TaM MOTJIO HaKOMUThCS
JIOBOJIbHO MHOTO T'psI3H, CMELIAHHOW ¢ MaciioM. sl yianeHust 3Tux
OTJIO)KEHUH HE PEKOMEHJIYETCS M0JIb30BAaThCsl OTBEPTKOM WJIM MHBIM
METAJNINYECKUM UHCTPYMEHTOM. MOYKHO MOBpPEAUTH KPAacKy U IOIa-
panarbh OYMIIAEMYIO TOBEPXHOCTh. JIydIlIMM MHCTPYMEHTOM SIBJISET-
Csl TJIACTUKOBBIM CKpeOok. Hamo TImaTrenbHO OCMOTpPETh BCE MLIENU
U IPOYME MECTA, I/I€ MOXKET CKOMMTHCS IpsA3b. UeM OoJiblie rpssu
MOXXHO YaJIUTh TAKUM MHCTPYMEHTOM, TEM MEHbIIE B JaJIbHEHIIEM
MIPUIETCS U3PACX0/10BATh CHEIHMAIBHBIX MOIOIIUX CPE/ICTB.

IIpoctoe mbIThe. Eciiv aBTOBIazeien] peryisipHO CIEAUT 3a
CaHUTAPHBIM COCTOSIHUEM MOTOPHOTO OTIEJIEHUS W JIBUraTellb
HE CWJIBHO 3arpsi3HEH, TO €ro J0CTAaTOYHO IPOCTO HAMBLIMTH C I0-
MOIIIbIO MBUIBHOTO MOPOLIKA, a 3aT€M MBUIBHYIO IIEHY CMBITh BOJIOMN
u3 maHra. Ecium TakuM croco0oM rpsi3b HE CMBIBAETCS, TO HAJO
BOCIIOJIb30BAThCSl 00JI€€ paJMKaIbHBIM CPEACTBOM — XUMHYECKUM
OUYHUCTHUTEJIEM JIBUTATENIs, KOTOPHIH CBOOOIHO MPOJAETCS B Mara3uHe.
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YacTto xopomuii pe3ynbTaT Aal0T U OBITOBBIE CPEACTBA JUISI MBIThSI.
[Tpu UCIOTB30BaHUH OYUCTHUTEINS M OBITOBBIX CPEICTB CIEAYET 00s-
3aTeabHO COOMI0IaTh UHCTPYKIIMIO U3TOTOBUTENS ATHX cpeacTB. He-
KOTOpbIE MOIOLIUE CPEJCTBA COJAEPKAT KAyCTUK (KayCTHUECKYIO CO-
1y), BpeIHBIA JJIS TJ1a3 U KOXKHM, IMOITOMY HE CTOUT INpeHeOperarb
CpEICTBaMHM MHJMBU]IyaIbHOM 3allUThl — PE3UHOBBIMU IepyaTKamH,
3alUTHBIMU OYKAMH.

CrnenuanbHble OYUCTHTENW Ui JBUTaTens Ooinee 3ddexTuB-
HBbI, YeM OBITOBBIE CpeacTBa. HEKOTOpblE OUMCTUTENN BBIITYCKAIOTCS
B 0aHKax ¢ MPUCTIOCOOIEHUSMH I PACTIBIJICHUS WM B BHJIE TICHBI.
[Tocnennsas Haubonee ynoOHa A 0OpaOOTKM BEPTHKANBHBIX IO-
BEPXHOCTEM, TAKMX KAK CTEHKH 0JIOKa LIUJIMHAPOB, KPBIIIKU [TPUBOJI-
HOU LIeNH, MOTOPHOM MEPETOPOJIKH U TIp.

He crout MbITh cnumikoM ropstuuii apurareib. O4eHb ropsiuue
JIETaJIM BPO/IE BBIITYCKHOI'O KOJJIEKTOpA WM TypOOHArHeTaTesnss MOr'yT
IIPOCTO TPECHYTH, €CIM HA HUX IOMAJET XOJIOAHAS BOJa. A OT XUMHU-
YEeCKMX PEakTHBOB BOOOIIE OyleT Majio IMOJIb3bl, T. K. OHU OJiaromno-
JIY4HO UCTIapsITCs Ha ropsiueil MOBEPXHOCTH €111e IO Hayana MOUKH.

OuMCTKY NOJAKAMOTHOTO MPOCTPAHCTBA KEJIATEIIbHO HaydaTh
C HaHECEeHHUsI HEOOJIBIIOTO KOJIMYECTBA OYMCTUTENS JIaXKe Ha T€ Mec-
Ta, KOTOpbIE KaXyTcs YUCTbIMU. OYMCTUTENb HY)KHO HAaHOCHUTH Ha
MOTOPHYIO NE€PErOPOJKY, Ha OpBI3TOBUKH, HA pajuaTop U Ha BCIO
MOBEPXHOCTh JBUTareis. HaHOCUTh OUMCTUTENB JyUllle BCETO CBEP-
Xy BHU3, 3aKaHUYMBas 3JIEMEHTaMH LIAaCCH U MOJBECKHU, JOCTYIHBIMU
U3 MOTOPHOTO OT/Ae’eHHs. UTOOBI OUNCTUTENDL HE YCIIEN 3aCOXHYTb,
HY)KHO OBICTPO CMBITh €ro BoJoW. Ecian Ha ropsiuux MecTax O4nucCTH-
TeJNb HAYMHAET BBICHIXATh, CIEAYET OOpHI3raTh 3TO MECTO €Ile pas.
C noMoIIpl0 KUCTH Ha JUIMHHOW JEPEeBSHHOW pydke yno0HO Hama-
3bIBATh OUMCTUTENIEM TPYIHOAOCTYITHBIE MECTA.

Cnenyer uMeTh B BUJY, UYTO JJa)KE€ CaMblil XOpOILIUN OYUCTH-
T€lIb HE CJAENAaeT JBUraTelb YUCTBIM C NepBOM mombITKU. [TosTOMy
HE HY>KHO SKOHOMMTb Ha OUYUCTUTEIIE.

[TockonbKy Bce OYMCTUTENM JIOBOJIBHO arpecCUBHBI, CIEIYET
3alUTUTh KPbLIbs, OCHOBaHKE JIOOOBOIO CTEKJIA U JIPYrHMe OKpalleH-
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HbI€ MOBEPXHOCTH OT CIIy4allHOTO IOMAaJaHusl ATHUX PACTBOPHUTEINEH.
Ecnu pactBoputenp Bce ke Momnan Ha OKPAllEHHYIO IOBEPXHOCTD,
HYXXHO €r0 CMBITh KaK MO’KHO CKOpee OOJIBIINM KOJTMYECTBOM BO/IBI.
JloGoBoe cTekIo aydille He IOABEPraTh AEHCTBUIO PACTBOPUTEIIS.

MpbiThe noa xaBJjieHreM. /11 04MCTKY CUIIBHO 3arpsiI3HEHHOTO
JBUTATENS CYIIECTBYIOT YCTAHOBKH /ISl MBIThS O] IaBiIeHUEeM. Ta-
KYI0 YCTaHOBKY MOYKHO KYIUTh WJIM B35ITh Hanpokar. OJHAaKO MBITh
CUJIbHO 3arps3HEHHBIN JBUTATEIb BCE-TAKM JIYUILE HA MJIATHOM MOM-
ke. TaM ecTh Topsiyast Boja Mo/ BBICOKUM JaBJIEHUEM U HEOOXOIH-
Mble Moromue cpeacTsa. Ho npu 3ToM HyKHO UMETh B BUJY, YTO BO-
Jla MOXKET IOMAcTh Ha 3JIEKTPOJAbl CBEUEH 3aKUraHUs, U €CIU €€
CBOEBPEMEHHO HE YJQJINUTh, TO JBUTaTElb MOXHO U HE 3aIyCTUTb.
JIBurarens mocie TakOM MOWKHM €CIM U 3alyCTUTCS, TO HEKOTOPOE
BpeMst Oyner paborarh ¢ nepebosimu. [losromy, 4TOOBI 3aIIUTUTH
AJIEMEHTBI CUCTEMBI 3aKUTaHUS OT MONAalaHus BOJbI, UX CIENYeT Ha-
KPBITh MOJIMATHIIEHOBOM MJICHKON U TEPMETUYHO €€ 3aKPETUTb.

Ouucrka nmapom. Eme sydmuii pe3ynpTar 1aeT OYUCTKA JABU-
ratens ropsuuMm napom. Hapsiny ¢ ouncTuTensMu, 3TO OJHO U3 ca-
MBIX PaJIUKaJIbHBIX CPEACTB, CIIOCOOHBIX OYUCTUTD ABUTATEb.

OuncTKa HAYMHAETCS C IPOMBIBKM JIBUTATENs CTPyEH KHUIISTKA
¢ pactBopurenem. Ilpu Takoil nmpoueaype cMbIBacTCs BCs 3acTaperias
Ips3b C JBUTATENs, KOpOOKM Tepenady M Beaymmx BajoB. IIpodec-
CHOHAJIbHBIE CHEIHAINCTHI 10 TIOHUHTY OOBIYHO TaKk M HAYMHAIOT
CBOIO pabOTy ¢ OUMCTKH JIBUTATENS TAPOM.

HenocraTok Takoi TEXHOJIOTUM OYUCTKH COCTOMUT B TOM, YTO OHA
criocoOHa CHATH KpacKy € JIBUTaTels M OKPAIICHHBIX MaHeNei, 0co-
OEHHO eCIM KpacKa yXe Hayaja OTcIauBaThes. [lap MOXKeT Takxke Hc-
MOPTUTH PE3UHOBBIE M3aenus. OJHAKO €M BIEPEI MPEICTOUT TeX-
HUYECKUI TIOHMHT M HE00X0auMoO OyleT CHHMaTh JBUIaTellb, TO BCE
paBHO IIPEJCTOMT 3aMEHA PE3MHOBBIX YIUIOTHEHUH U NPOKIAJIOK,
a TaKoKe MOBTOPHAs MMOKpacka OOJBITMHCTBA JIEMEHTOB KOHCTPYKIIUH.

JIpyroii HEJOCTAaTOK OYUCTKH IAPOM TOT K€, YTO U NP MOUKE
0/ JaBJI€HUEM — [TONIaIaHNE BTy HA 3JIEMEHTBI CUCTEM 3a’KUT'aHUs
Y IUTaHMUSL.
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IIpoBepka u yncTKa pe3MHOBBIX HUIAHTOB. [locne Tmaremns-
HOM OYMCTKH MOTOPHOTO OTJENICHHs] HEOOXOJMMO BHHUMATEIBHO OC-
MOTpETh BCE LUIAHTH, 0COOEHHO BakyyMHBbIE. Eciu HekoTopble U3
HUX CTaJH MATKUMH WJIH, HA00OPOT, 3aTBEPAECIH, CIEAYET UX 3aMe-
HUTh. ECciii Bce NUIaHTU B MOPSJIKE, TO UX HYXHO 00paboTaTh Tak,
9TOOBI OHHU BBITJISZETH HOBBIMH. JIJIsi 3TOTO HY)KHO TPOTEPETh UX
TPSIMKOW M OYMCTUTEIEM JUIS PE3UHBI, a 3aTeM OOpBI3raTh Mpernapa-
TOM € IpUMeEChI0 cuiIMKoHa. Ho HU B KOoeM citydae He cilelyeT cMa-
YUBaTh CUJIMKOHOM WJIM OYMCTUTENIEM NPUBOJHbIE peMHU. OHU Hau-
HYT CKOJIb3UTh U CKpUIIETh. JIErko 3TUM e crnocoOOM YUCTUTDH BbI-
COKOBOJIbTHBIE IIPOBO/Ia, UMEIOIINE HA IOBEPXHOCTH CJIE/IbI Maca.

B npopaxke uMeroTcss TIOHUHIOBBIE OIUIETKH JJIS IIJIAHTOB pas3-
HBIX TUAMETPOB M JJIMHBL JJIS1 BaKYyMHbBIX, TOIJIMBHBIX IUIAHIOB
U IUIaHTOB otonuTend. Hambonbliuii auaMerp MMEIOT LUIAHTH pa-
muaropa. OHM MPOU3BOAAT HAMOOJIbIIEE BIIEYATICHUE, €CIH UX IO-
MECTHUTh B OTUIETKY (puc. 3.1). [IproOpeTast KOMITIEKT OTUIETOK pas3-
HBIX AUaMeTpoB (pHc. 3.2), MO)KHO YKPAaCUTh BCE LLIJIAHTH.

Puc. 3.1. Bepxuuit nuianr paaua- Puc. 3.2. TIOHUHTOBBIE IIUIAHTH pajlaTopa
TOpa B OIUIETKE

BoNBIIMHCTBO M3TOTOBUTENEH OIUIETOK BKIIIOYAIOT B HAOOPHI
TaKKe aHOJMPOBAHHBIC ATFOMUHHUEBBIC «IICEBIOTANKN», KOTOPHIE
BBITJTIAOAT KaK JOPOTHUC (1)I/ITI/IHFI/I JJ11 TOHOYHBIX MaAIIINH. XOTs PTO
TOJIBKO QJIIOMHHHEBBIE KOJIbIIa, 0OpaboTaHHbIe 1Mo PopMy raek, Ko-
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TOPBIMH KpENSATCS KOHIBI IIUTAHTOB, HO TMOJ HHUX 0€3 TpyJda MOKHO
CTIpSATATh CTAH/IAPTHBIC KPETICHHUS IIIJIAHTOB.

JInsi  «yKpalleHWs)» MUIAHTOB WX TPHIETCS OTCOSAWHHTH
U CHATH. [lo3TOMY, Mpexae YeM PelIMThCS Ha 3aMEHY BCEX YEpHBIX
[IJIAHTOB, CJIEAYET YTOYHHUTH, YTO T€YET BHYTPU ITUX IUIAHTOB, MOTO-
MY YTO HEKOTOPBIE >KUAKOCTH MPEACTABISIOT ONMACHOCTh (XJIaJareHT
CHCTEMbl KOHJIUIIMOHWPOBAHUS, TOIUIMBO M T.1.). [lake He oueHb
OTIaCHbIE KHUJIKOCTH BpOJEe aHTU(pPU3a YaCTUYHO IPOJIMBAIOTCS TPU
OTCOEJAMHEHWW IIIAHTOB, TI03TOMY HEOOXOAMMO 1M03a00TUTHCS
0 0€30MacHOCTH MPOBEACHHS TAKUX PAdOT U HEOOXOAUMOCTH JIOJIMBA-
HUSI KHUJIKOCTEH B COOTBETCTBYIOIINE CHCTEMBI.

IIpoBona, HeGobIIME LIIAHTM M TPOChI. 3aMEHA CTapbIX U3-
HOUIIEHHBIX BAKYYMHBIX IIUIAHTOB HA JIOJNTOBEYHBIE CHIIMKOHOBBIC
HE TOJIbKO YKPAacuT JIBUTaTellb, HO ¥ YMEHBIINT YTEUKH BaKyyMma, U3-3a
Yero paHee JIBUTATENb JaBajl cOou B paboTe. MOKHO Takke 3aMEHUTh
BBICOKOBOJIBTHBIE TIPOBOJIA HA HOBBIE B CHIIMKOHOBOM M30JISIIIUM JIFO00-
ro IBeTa. JTO HE TOJBKO MOBBICHUT HAJEKHOCTh CUCTEMBI 3a)KHT'aHUs,
HO W TIPUIACT JBUTATENIO KPACUBBIM BUA. J[pyrre MHOTOUYHCIEHHBIC
MPOBOJIa MOYKHO Pa3MECTHTH B TUIACTHKOBBIX
TpyOKax, 4To cJeJaeT MOAKANOTHOE Ipo-
CTPaHCTBO ONPSTHEE U 3ALIUTHUT MPOBOJA OT
MTOBPEXKICHUI.

E>xe otHOM KpacOYHON MOAEpPHHU3ALIN-
eii SIBUTCS 3aMEHa PE3MHOBOTO IIJIAHTA BEH-
TWISIAN KapTepa MHUHHATIOPHBIM BO3/YII-
HbIM GuabTpoM (puc. 3.3). Takue QuUIbTpPHI
NpoJIatoTCs B aBTOMarasuHax. OHM OBIBAIOT
Pa3HBIX ILIBETOB — TOJYOBIE, PO3OBBIE, JKEIl-

y Tele. VIHOTZ]a MX OTIENKY MMHUTHUPYIOT TIOA
IYIWIHBIA  QUIBTP, KO-

TopbiM Moo same- XPOM- Takue (UIBTPBI BBINSAAT KaKk Ma-

HuTh mulaHr BenTwis- JICHBKHE IBeTHBIE abaxypsl. Ecim ycraHo-

UK KapTepa BUTh TaKOH (WIBTP, TO OTMANACT HAI00-
HOCTb B IJTAHT'€ BEHTHJISLIUH.

Puc. 3.3. TIOHUHTOBBII BO3-
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MeHnsTh TpoC akceneparopa 0ObIYHO HE MPUXOJUTCS, TOKA OH
HE cjoMalics U He 3acTpsul. Ho B MarazmHax nmpoJaroTcst TaKue TPOChI
B OIUJIETKE U3 HEP)KABEIOLIEH CTAJIM — 4yl0 Au3aiHa. MoHO HeE J0-
XKUJATBCS MOJIOMKHU CTaporo TpocCa, a MOMbBITaThCA 3aMEHUTh €ro Ha
HOBBIH, KPaCUBBII.

Kppbimka kiaananoB. UtoOb! yny4IIuTh BHEITHUNA BUJ JBUTa-
TeJs, IPUXOUTCS 3aMEHATh U KPBILIKY KJIAIIAHOB, T. K. BPS JIU yJa-
CTCSl clieNnaTh 4TO-TO NPUIMYHOE U3 CTAPOM IITAaMIIOBAHHOM KpBILI-
KM, TIOKpAIlIEHHOM, KaKk 0OBIYHO, B TOT e 4epHbIi 11BeT. Kpacka Ha
HEW TOCTENEHHO TYCKHEET M TPECKAETCs, MOSABIIIFOTCS IISITHA PrKaB-
YUHBI, TAaK K€ KaK U HAa CaMOM KpBIIIKE, IO3TOMY LIe1eco00pa3Ho 3a-
MEHHUTh CTaHIAPTHYIO KpBINIKY KJIAIIAHOB Ha HOBYIO. Jlydme — u3
JIUTOTO AJTFOMUHHSL.

Ha aBroMOOMISAX MOCIETHUX MOJENIEW YKE€ NPUMEHSIOTCS
QIIOMUHHUEBbIE KpPBIIIKK KJIAaHOB KaK CTaHJapTHOE 00opynoBa-
Hue. Ho oHM He OTHoJIMpoOBaHBI M HE aHOAUPOBAHBL. bosee Toro,
OHM BBIKpAIICHbl B TPAaJULIMOHHBIA 4EpHBIM LBET. XOTS OHU U HE
3ap’KaBEIOT C TEYEHHEM BPEMEHHU, KaK IIPEKHUE CTaJbHbIE, HO MX
BHEIIHUHN BUJI TOKE HE ynydiiuTcs. UTOOBI KpbIIIKa KJIAIaHOB Ha-
yaja BBINJIAETh 3CTETUYHO, CIEAYET YEPHYIO KpPacKy CMBITh pac-
TBOPHUTEJIEM, a KPBIIIKY OTIOJMPOBATh M, €CIM BO3MOXKHO, IOJ-
BEPrHYTh aHOJUPOBAHUIO.

Oxpacka KpoHuTeiiHOB. [locie BBINOJIHEHHBIX MIEPEYUCIICH-
HBIX BBIIIIE OIlepalui, yKPAIIAOIKUX JBUTaTelb, B MOTOPHOM OTCEKE
OCTAeTCs elle MHOTO BCSIKUX KPOHIITEWHOB, ITOICPKUBAIOIINX JIBU-
ratenb, KOpoOKy Inepenad, paguatop U APYrue TsHKENble Y3ibl. DTH
IITAMIIOBAHHBIC WJIHM JINTBIE JIETATH OOBIYHO TAKKE€ MMEIOT YEePHBIN
LIBET U HE OYEHb yKpallaroT MOTOPHBIM OTCEK, O3TOMY OyIeT co-
BCEM HE JINIITHUM MOKPACHTh UX B JPYrO IBET, KOTOPBIA OBl COOT-
BETCTBOBAJ 33yMaHHOMY JHM3aifiHy OOHOBIISIEMOTO MOTOPHOTO OT/e-
neHus. [{nst sToro moTtpedyeTcss HEMHOro — HaxzJayHas Oymara,
CPEIACTBO 00€3)KUpPUBAaHUS TOBEPXHOCTEH M HECKOJBKO OaHOUYEK
C KpaCKaMHM pa3JIMYHBIX LIBETOB.
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3.2. TroHUHT cHCTEMBI BIIyCKa

Cucrema BIycka BO3AyXa B LMJIMHJAPBI JBUTATENS COJEPKUT
3a00pHHUK aTMOC(HEPHOTO BO3/yXa, BITYCKHOW BO3IyXOBOJ, BO3IyXO-
OYHCTHUTENb C BO3MYIIHBIM (PHILTPOM, KapOHOparop (OTCYTCTBYET
B JIBUTATENSAX C BIPHICKOM TOIUIMBA) U BIYCKHOH KOJIJIEKTOp, MpH-
COEJIMHSAEMBIN K BITyCKHBIM IaTpyOKaM U BITYCKHBIM KaHajlaM roJloB-
KW LUJIMH/IPOB.

Bnycknoii Bo3nyxoBoa M (puiabTpbl. OCHOBHBIMM 3aJlauaMu
KOHCTPYKTOPOB JIBUraTejiei Mpu KOHCTPYUPOBAHUM BITYCKHOTO TpakK-
Ta SBJISIOTCS: OOECleYeHHe OYMCTKU BO3/yXa, IIaBHOCTH pPabOThI
JIBUTATENS, HAJEKHOCTH U YIPABJIIEMOCTH CUCTEMBI BIYCKa, SKOHO-
MUU TOIIMBA U OTCyTcTBUA mIyma. IIlym — onHa u3 riaBHBIX 3a00T
KOHCTPYKTOPOB, IOCKOJIBKY aBTOBJIQJIEIIbIIbI XOTAT, YTOObI JBUTaTEIN
MOKYIIaeMBbIX UMHU aBTOMOOMIIEH paboTaiu OecirymMHo U miasHo. [1lym
ABISICTCS. OJHUM M3 TOTPEOMTENBbCKUX CBONCTB TPAHCHOPTHBIX
cpeacts. OT Hero HaNpsSIMyIO 3aBUCUT 00BEM MTPOJaK aBTOMOOHIIEH.

EcTecTBeHHO, 4YTO KOHCTPYKTOpPBHI 03a00YEHBI BBIMOJIHEHHEM
TaKOTO TpeOOBaHMs MOTEHIUANBHBIX MOKymareneid. 1 ato orpakaer-
Csl Ha 0COOCHHOCTSIX KOHCTPYKIIMH BITYCKHOTO TpakTa. Eciu mpoce-
IUTh MYTh BO3JyXa OT BXOJla BO BIIYCKHYIO CHCTEMY /IO JBUIaTels,
TO OOHAapyXHUTCA JOBOJBHO 3aMBICIIOBATasi TPACKTOpPHs, HAIOMH-
HaIoIIast TJAOUPUHT.

Tak, Ipu KOHCTPYMPOBAHUM BXOJHOI'O BO3yXOBOJA, KOTOPBIN
IperHa3HaueH Ui MOJAaul CBEXKEro BO3/yXa B BO3JAYyXOOUHCTHUTEID,
KOHCTPYKTOPbI OOBIYHO YJIENSAIOT OOJbIIOE BHUMAHHE TOMY, YTOOBI
C BO3JIyXOM B BO3/yXOOYMCTHUTENb HE MONAIM BOJA WM Ips3b. [l
3TOr0 MMM IPETyCMaTPUBAETCS CUCTEMA PA3JIMYHBIX OTpakaTesew.
Ho, nonas B kopIryc BO3{lyXOOUMCTHUTENS], BO3IYLIHBINA NOTOK JOIKEH
ellle MPEeoJI0JIETh MJIACTMACCOBBIE MEPErOPOIKH M MHBIE YCTPOUCTBA,
IIpeIHa3HauEHHbIE JUISl CHIDKEHUS 1IIyMa, CO31aBaéMOr0 BO3TyXOM.

Kornma, HakoHem, BO3QyX MUHYET BO3IYIIHBIH (UIbTp, TO
MpeXJe YeM IOTacTh B CMECHTEIBbHYIO KaMepy KapOrwoparopa, emy
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OUYeHb YaCTO TMPHUXOIUTCS MPEOJ0JeBaTh T'MOKYI0 TO(QpPUPOBAHHYIO
TpyOy, MpUYeM y HEKOTOPBIX MOJIeJIei aBTOMOOMIIeH Ta TpyOa nme-
€T HECKOJIbKO M3ruboB. ['odpupoBanHas Tpyda, KOHEYHO, CHHKACT
IIyM, HO 3aTO CO3/a€T 3HAYUTEIHbHOE JIONOJHUTEIBHOE COIPOTUBIIE-
HUE BO3AYIIHOMY ITOTOKY, OCOOEHHO MpHU OO0JIBIION YacTOTe Bpalle-
HUs KojeHyaToro Bama JIBC.

JInisi COBEPIIEHCTBOBAHUS BITyCKHOM CHUCTEMBI CYIIECTBYET TPU
criocooa.

[epBbIil, 1 caMblii MPOCTON, COCOO COCTOUT B TOM, YTOOBI
BBIHYTh M3 BO3JYXOOUHCTHTENS CTAaHAAPTHBIA 3aBOJICKOW (QHIBTP
Y 3aMEHHUTH €Tr0 TIOHWHTOBBIM IUIACTHHYATHIM (DMIIBTPOM, KOTOPBIN
MOXXHO TPUOOpECTH B aBTOMarasuHe. EciM BO3IyXOOYHCTHUTEIND
UMeeT KOHCTPYKIHUIO C MaJaloNIMM BO3IYIIHBIM IIOTOKOM, TO XOPO-
W BO3AYIIHBINA QUIBTP cpa3y M00aBUT ABUTATEIO HECKOJIBKO JIO-
MIaTUHBIX CHIl. Takoil (GHUIBTP MOKHO MCIOJB30BaTh MHOTOKPATHO.
JIOCTaTo4HO €ro MPOMBITH U 00paboTaTh CHEUATbHBIM MACIIOM.

Bropoii cioco0 sBasieTcst 6osiee paguKalbHBIM — 3TO 3aMeHa
BO3yXOOUUCTUTENS M THOKHUX TUTACTUKOBBIX BO3IYXOBOJOB OJHUM
MOJIHOMIOTOYHBIM KOHUYECKUM BO3IYIIHBIM (HIBTPOM C TUIUCCHPO-
BaHHBIM XJIOMMYaTOOYMaXHBIM (HIIBTPYIOIIUM 3JIeMeHTOM (puc. 3.4).
3TO TO3BOJHT 3HAYUTEITHHO YMEHBIIMTH COMPOTHUBICHHE BO3YII-
HOMY MTOTOKY.

Tperuit crnoco® npeanosaraer eue
OoJiee cepbe3HyI0 MOAM(DUKALINIO BITYCKHON
cucteMbl. OHa 3aKIIFOYAETCS B COBEPIICHCT-
BOBAaHMHM KOHCTPYKIMHU BITYCKHOTO KOJIJIEK-
TOpa M KOpIIyca JPOCCEIbHOM 3aCIOHKH.
JIns aTOM e B MpOJaXe UMEIOTCS CIICIU-
aJIbHBIE TIOHUHTOBBIE HA0OPHI.

TrOHMHTOBBIE BITYCKHBIE TPAKTHI W3-
TOTOBJIMBAIOTCS OOBIYHO B JIBYX BapHaHTaX:
KOPOTKHI BITyCKHOH BO3MyXOBOJ M 3a00p- Puc. 3.4. Konudecknii Bos-
HHUK XOJIOJJHOTO BO31yxa. KOHCTPYKTOpSHI JyIIHbIH GUITHTP
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00enx CHUCTEM MOCTAPATUCH 00ECTIEYNTh MUHUMAJIBHOE COMTPOTHBIIE-
HUE MOTOKY BO3/yXa IPU MHUHMMaJIbHOM IIyme. Bo3ayxoBoabl BbI-
MOJIHEHBl W3 QJIIOMMHMS C IVIaJIKOH IPOTOYHOM YacTbl0 M MaKCH-
MaJIbHO BO3MOKHOTO AuameTpa. O6e KOHCTPYKIIMU CHa0KEHBI BO3-
OYIIHBIMA  (PUIBTpPAMH KOHHUYECKOH (OPMBI, pacCUYMTaHHBIMU Ha
OOJIBIIION pacxo]] BO3AyXa.

HauOosiee mpocTeIMU M ACUIEBBIMU SIBISIOTCS KOPOTKHUE BO3-
nyxoBojabl. OHM YCTaHaBIMBAIOTCA JIETKO W OBICTPO, OBICTpee, YeM
TpeOyeTcsi BpeMEHHW sl YHaJICHUs CTaporo BO3AyXOOUYHCTUTEIS
u Bo3ayxoBojia. [lomomis B pa3dbopke cTapbIX IITATHBIX Y3J0B OKa-
KeT «PyKOBOJCTBO MO AKCIUTyaTallMKW» aBTOMOOMIIS, MOIBEpTrarolie-
rocst TIOHUHTY.

Ha HexoToppIX aBTOMOOWIISIX Ha BIYCKHOM BO3/IyXOBOJIE pac-
IIOJIOKEH JAaT4YMK pacxoja Bo3ayxa. Ero mpuaercs CHAThb, a 3aTeM
YCTaHOBUTH HOBBIM BO3JyXOBOJ. Y MHOTIMX MOJeNeld aBTOMOOWIIEH
MMEEeTCsl LUIAHT, COEIUHSIONMI Kaprep aBurarens (0ObIYHO Ha
KpBIIIKE TOJIOBKH LIWJINHPOB) C BIIYCKHBIM BO3yXOBOJOM. B Takom
cilydae mpuiercs JM00 YKOPOTUTh IITATHBIM HUIAHT, MO0 yCTaHO-
BHUTH HOBBI. B TIOHWHTOBOI KOHCTPYKIIMH BO3TYITHBIA (QHILTpP pac-
noJsiaraercs ONM3KO K JBUTATEN0, U HEOOXOAUMOCTH J0padaThiBaTh
JIBUTATEIb WIN Ky30B OOBIYHO HE BO3HUKAET.

Kpome crocoOHOCTH yMeHbLIaTh COPOTUBIIEHUE TIOTOKY BO3-
Jyxa, TFOHUHTOBBIM BO3yXOBOJ U BBITJISAUT JIy4Ille CTaHIAPTHOTO.
[ToBepXHOCTh BO3yXOBO/Ia aHOJHPOBAHA U MOXKET UMETh TOIy0oii,
KpacHbI UM (UOJIETOBBIN 1BET. Bo3ayXx0BOoA MOXKET OBITH XpOMHU-
POBaHHBIM HWJIM TMOJIUPOBAaHHBIM. HOBBIM KOMILIEKT BO31yXOBOJA
HE TOJBKO BBITIISIUT KPACHUBO, HO W JOOABISICT JBUTATENO OT 4 JI0
8 JOLIaIMHBIX CUJI B 3aBUCUMOCTH OT €I0 HOMUHAJIBHON MOLTHOCTH.

Onnako HEOOXOMMO NMPUHUMATh BO BHUMAaHUE TOT (PaKT, 4TO
YMEHBILIEHNUE COIPOTUBIIEHUS BIIyCKHOTO TPaKTa MyTEM YBEJINYECHMUS
MIPOXOJIHBIX CEUEHUI HE BCErJa U He JJIs BCAKUX JBUTaTelell mene-
coobpa3Ho. Bo-mepBbIX, yBennunBaroTcs radbaputhl. Bo-BTOpEIX, pu
CHI)KEHHH CKOPOCTH BO3/YIIHOIO NIOTOKA YMEHbIIAaeTcs TypOyin3a-
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LIUs1 CBEXKETO 3apsA/ia, MOCTYMAONIEr0 B LIUIMHJIPHI, B pe3yJIbTaTe ye-
ro MOXET yXYJIIUThCS Ka4eCTBO CMECE0Opa30BaHusl Kak B OEH3MHO-
BBIX, TaK U B IU3EJbHBIX ABUTATEIAX.

Belmie y)xe ynoMHHaNoOCh BIMSIHUE IJIOTHOCTH BO31yXa P, Ha
MOIIHOCTB JIBUTaTelNs. YeM XosoHee BO3/1yX Ha BXO/I€ BO BIIYCKHYIO
CUCTEMY, TEM OOJIbIIIE €r0 MJIOTHOCTD U BBIIIE MOIIHOCTh JBUTATENS.
N3 kypca TepMOAMHAMUKH W3BECTHO, YTO IUIOTHOCTh BO3/YyXa OIpe-
JIeNIAETCs CIIEAYIONIEN 3aBUCUMOCTBIO:

Pa
Pa = P2, (3.)
I/ pg — IIOTHOCTH BO3/yXa HA BXOJE B JBUIaTelIb, KI/M’; Py — a0-
COJIIOTHOE JaBICHHE BO3/yXa Ha BXOZE B aBurarenb, H/m*; T, — ab-
COJIFOTHAsl TeMIlepaTypa 3Toro Bo3ayxa, K; R — razoBas mocTosiHHasI
11t Bo3ayxa, JIk/ (kr-rpan).

Ha ocHoBanum anammza Qopmynst (3.1) crmemyer, 4ro mpu
CHIDKEHMM TEMIIepaTypbl BO3JyXa Ha BXoJie B jaBurarenb ¢ 50 1o
20 °C (¢ 323 o 293 K), 1. e. Ha 20 °C, mnoTHOCTh BO3/yXa yBEJIH-
guBaeTcst Ha 10 %, u, cinemoBatenbHO, cMm. Gopmymy (2.10), momr-
HOCTb JABUTrarens Bo3pactaeT Ha Te ke 10 %. IlpubaBka kaxercs
HE OYEHb BHYIIUTEIHHON, TOKa OHa 0003HaueHa B MpoIeHTax. B ab-
COJIIOTHBIX €IUHMIIAX KapTHWHA BBINIAUT MHade. Hampumep, eciu
s dexTrBHasE MOIIHOCTH JBuratens paBHa 200 . c., To npubaBka
MOIIIHOCTH cOcTaBUT 20 JI. C. TOJBKO 3a CUET U3MEHEHUsl TeMIlepaTy-
pBI BO31IyXa.

[Tocnennuii mpuMep BechbMa MoKa3aTenbHBIN. HeoOxomumo
UMETh B BUAY, YTO BO3/AyX B [TOJAKANIOTHOM IIPOCTPAHCTBE MOTOPHOIO
oT/aeneHus ropsiuee HapyxHoro Ha 30-50 °C nmaxxe mpu JBIKEHUU
¢ OOJIBIION CKOPOCTHIO, TPU KOTOPOW HAPYKHBIM BO3IYX XOPOIIO
IIPOJIyBaeT MOTOPHOE OTAeJeHHE. 3a00p X0JI0JHOIO BO3ayXa MO3BO-
JIAET YBEJIIMYUTh MOUIHOCTH ABHUraresst Ha 5—15 JI. ¢. B 3aBUCUMOCTH
OT TUTIA AaBTOMOOWIISL, KOHCTPYKIIMM U KadeCcTBa BO3JYIIHOTO (PUIBT-
pa, BXOJSILEro B TIOHMHIOBBIM HaOop. PasHocTh TemmepaTyp Ha-
pyxHoro Bo3ayxa jeroM (+25...4+35°C) u 3umont (-25...-35 °C)
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TaKkKe BechbMma omyruma u coctasiger 50-70 °C. Dto Takxke oTpa-
KAeTCsl Ha BEJIMYMHE MOILIIHOCTHU JBUTATENS.

Bo3nyxoBoa X010JHOrO BO3JyXa [UIMHHEE OOBIYHOTO, IIO-
CKOJIBKY OH 3a0MpaeT XO0JOJHBIM BO3/IyX U3-110J] PELIETKH paguaTopa
WM U3-TI0J1 IEPEHETO KPblia, a HE U3 TOPSYEr0 MOTOPHOTO OTCEKa.
[ToHATHO, YTO BO3YXOBOJ, 3a0MpPAIONINI XOJOJHBIA BO3AYyX H3-3a
IIpE/IeIOB Ky30Ba aBTOMOOMWJIS, HE MOJKET HE COJepKaTh HU3rHOOB
1 IOBOpOTOB. Jlayke eciy BO3AYX0BOJ MI€ATbHO OTIOJUPOBAH BHYT-
pPH, 3TU MOBOPOTHI 3HAUUTENIHBHO YBEJIMYMBAIOT CYMMAapHOE COIpO-
THUBJIEHUE TIOTOKY BO3JYyXa M MOTYT CBECTH K HYJIO BCE IOJIOXKH-
TeJIbHBbIE KAaYeCTBA TIOHMHIOBOTO BO3AyXxoBoza. Iloatomy, mpexne
9YeM MPUCTYNUTH K TIOHUHTY, HE0OXOIMMO MPOU3BECTH TIIATEILHBIN
WH)KCHEPHBI pacyeT a’pOoJAWHAMHUKU CHUCTEMBI BIYCKa, MPHUBIIEKAs
K 3TOMY COOTBETCTBYIOLIUX CHEIUAINCTOB.

TroHMHTOBBIE BO3YXOBOABI UMEIOT OJIMH OYEBHJIHBIN HEIOCTa-
TOK — OHM IIIyMHEE CTaHJapTHHIX. B HUX HET TIIATENHFHO BBHITIOJIHEH-
HBIX IIyMOTJIYIIUTENICH W UIYMOIOTJIOTUTENEH, KOTOphIe HUMEIOTCS
B CTaHJIAPTHBIX KOHCTPYKLUSX. YCTaHaBIMBas TaKOW BO3IYyXOBO,
aBTOBJIAJETICI] MOXET BCTYNIUTh B TNPOTHBOPEYHE C TPEeOOBAaHUIMHU
I'MBJI/] 1 B KOHQIUKT C OKpyKaloLMMH JH0AbMUA. OKOHYATENbHOE
peleHrne U OTBETCTBEHHOCTh MPHHUMAET TOJIBKO 3aKa3YMK TIOHUHTA,
a TIOHEP SIBJISICTCS JIMIIb UCIIOJTHUTEIIEM.

OnHako i BOJOMTENEH CHOPTUBHOIO CTHJIS Takas Iepenienka
HE SIBJIIETCS YEM-TO HEOOBIYHBIM. Y CIOPTUBHBIX aBTOMOOWIIEH He-
pelKo BO3MYIIHBIE (DHIIETPHI BOOOIIE yaanstoT. TpyOy ams 3a0opa xo-
JIOJTHOTO BO3/yXa BHIHOCST Ha MIEPEIHIO0 MaHEeIb aBTOMOOWJIS,, YTOObI
WCIOJIB30BaTh CKOPOCTHOM Hamop. C 3TOM LEebI0 Ha IEPEHUN KOHEI
TpyOBI YCTaHABIMBAETCS CHIENUABHBIA pacTpyO, YBETHMUNBAIOLINHN JIO-
OOByIO TUIOIIAAb BO3ayXo3abopHHKA. 3aMKCHUPOBAH CITydail, Koraa
BOJUTEND yOAWI OJHY U3 NEepeaHux (ap, a Ha ee MECTO Pa3MeCTU]
HaYaJIbHBIA y4aCTOK TPYOBI 1715 3200pa XOJIOTHOTO BO3AyXa.

OueHb BaXKHBIM SBJISIETCS BBIOOP MecTa JJIsl yCTAHOBKH HOBOTO
TIOHMHTOBOro ¢uibTpa. KoHEuHO, X04eTcs pacnoJiOKUTh €ro B ca-
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MOM XOJIOJJHOM MECTE, HO IJIaBHO€ — HEOOXOJMMO HCKIIOYUTH BO3-
MO>XHOCTh NONaJaHus IpsA3M U BOJbl. Jleno coBceM HE B TOM, 4TO
¢wibTp OyneT BHIMIAACTh HEpsIUIMBO. Hanbompimas omacHOCTh 3a-
KJIIOYaeTcs B MOMAJaHUM BJIark B JBHUrarelb. Takoe sIBICHHUE Ha3bl-
BAETCS «TUAPABIMYECKUM 3aMKOM». Boja Hecxkumaema, Mo3TOMY
MO0Ta/IaHue BOJBI B LWJIMHJP JBHUraTells pPaBHOCHIIBHO MOMNAJAAHUIO
METAJJINYECKOTO TpeAMETa MEXAY JHUILIEM MOPIIHS M TOJIOBKON
67mo0ka. Jleno 3aKOHYHTCS MOTHYTHIMU IIATYHAMHU HMITH MOJIOMKOHM KO-
neHyaToro Bajia. [[Burarens Oynet 3ary0seH 0e3BO3BpaTHO.

CymiecTByeT HECKOJIBKO TpPaBWII, COONIOJICHHE KOTOPBIX MO-
3BOJIUT M30€XaTh MOJOOHON HENMPHUATHOCTH. Bo-mepBhIX, HE HYKHO
CTPEMUTBCS PacIoyiaraTh KOHEIl TPYObl BO31yX03a00pHHKA CIUIIKOM
HU3KO, HECMOTPSI Ha TO YTO OOJIBIIMHCTBO M3TOTOBUTENEH BO3/1yXO-
3a00pHUKOB TPEAYCMATPHUBAIOT PA3IMYHBIC IIUTKHA WU DKPaHBI JUIS
3aluUThl (PUIBTPA OT T'PsI3U U BOJbl. MHOTME aBTOBIAIENbIBI B 3UM-
Hee BpEeMsS CHUMAIOT C aBTOMOOWJIS HapyKHbII BO31yX03a00pHUK,
PE30HHO MoJaras, 4YTo 3UMOM TeMmIepaTypa OKPYXalolero Bo3ayxa
U TaK JOCTaTOYHO Hu3Kas. Kpome TOro, HeT OMacHOCTH MOTNaJaHUs
CHera, KOTOPBI MOKET pacTasiTh U IPEBPATUTHCS B BOAY.

Hekoropsle B031yX03a00pHHUKM HMMEIOT BO31YXOBObBI, CO-
CTOSIIIME U3 BYX yacTeid. B nmr060it MOMEHT nepeaHo TpyOy, BbI-
XOJIIIYI0 HapyXy, MOKHO OTCOEAMHHUTb M NEPECTaBUTh BO3YyII-
HBbIM (pUIBTp Ha KOHEL BTOPOW TpyOBl, HAXOJALIEHCS BHYTPU MO-
TOPHOI'O OTCEKA.

Jnist TOro 4T0OBI TTOIBb30BATHCS BO3AYX03a00PHUKOM XOJIOHO-
ro BO3JyXa KPYIJIbII T'0Jl, HAWJIYYIIUM peIIeHHEM OyIeT KOHCTPYK-
1[1s1 BXOJIHOTO BO3/IyX0BOJia ¢ 00BOJHBIM KiaraHoM. Korja Bo3aymi-
HBIM (UIBTP OKa3bIBA€TCs 3a0UTHIM I'PSA3bI0 WM BOJIOH, KilanmaH OT-
KpBbIBAa€TCs, U BO3AYX MO OOBOJTHOM TpyOe MOCTyHaeT B JIBUTATENb.
Oo6BoaHast TpyOa MMeeT CBOM BO3AYIIHBIA (pUIBTp U 3a0upaeT BO3-
IyX U3 MOTOPHOTO OTCEKa.

OOBOIHO KIamaH MOKHO yCTaHABIMBATh TOJIBKO HA JBHUTraTe-
nu 6e3 HaJayBa.
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Kopnyc apoccenbHoi 3acI0HKH. TIOHUHT CHCTEMBI BITyCKa
HE OTPAHUYHMBAETCS 3aMEHOM TOJIBKO BXOJHOTO BO3ayXoBoJa. HeoO-
XOJUMO KPUTHYECKH IPOAHAIN3UPOBATh BCE, YTO HAXOJAUTCS MEXKTY
BITYCKHBIM BO3/1yXOBOJIOM M BIIyCKHBIMH KjamaHamu Jsurarens. Ha
9TOM Y4YaCTKE TaK)K€ HY)KHO CBECTH K MHHHMYMY COIIPOTHBIICHUS
JBUKEHUIO BO3JIYLIHOTO MOTOKA, MPEXAE BCEro, 3TO KacaeTrcs Kop-
Iyca JpOCCENIbHOM 3aCIOHKU KapOroparopa.

Momdukanus BIyCKHOTO TpakTa MOTpeOyeT 3aMeHbl KopIryca
JPOCCENIbHOM 3aCOHKM. He mMeeT mpakThyecKoro CMbICIa pacTadu-
BaTh BHYTPEHHIOIO TOJIOCTh KopIyca. B npojaske uMeroTcst TFOHUHIO-
BbI€ KOpIyCa JPOCCEIbHBIX 3aCIOHOK pa3sHbIX pa3MEpOB, OTIMYAIO-
IIMXCS OT CTaHJAPTHBIX KOPIYCOB TOJIBKO JHUAMETPAMHU pPacTOYEK.
OT0 NO3BOJSAET U3MEHATHh IPOXOJAHOE CEUEHHE KOPITyCa JIPOCCENbHOM
3aCJIOHKH HY)KHBIM 00pa3oMm.

OpHako HE clenyeT yCTaHaBIMBATh KOPIIYC APOCCEIBHOM 3a-
CIIOHKHM HauOOJIBLIETO AUAMETPa, Ja’Ke €CIU KOPIyC BHEIIHE BBITJIS-
IUT HanOoJiee MPUBJIEKATENbHBIM U3-3a MOJMPOBKU U aHOAUPOBAHUS
MOBEPXHOCTU. J|0CTaTOUHO OTpPaHUYMTHCA KOPIYCOM C IPOXOJHBIM
CEUEHHUEM JIMILIb HE HAMHOTO OOJIBIIMM, YEM Yy CTaHJIAPTHOW KOHCT-
pykuuu. [IpakTika moka3bIBaeT, YTO MPU YCTAHOBKE KOpIlyca Jpoc-
CEJIbHOM 3aCJOHKM CIUIIKOM OOJIBIIOrO JMaMeTpa JBHUraTelb
HE CMOJKET YCTOMUMBO paboTaTh Ha MaJIbIX 000pOTaxX.

Ecnu Bce-Taku MPUHATO pPELIEHUE MAaKCUMAJIbHO YBEIUYUTH
IIPOXOJIHOE CEUEHUE KOPIyca JPOCCEIbHON 3aCIOHKH, TO HE0OOXO0IU-
MO OyZET CHATh BIIYCKHOM KOJUIEKTOP U YBEJIWYUTH AUAMETP BXOJ-
HOTO OTBEPCTHs KOJUIEKTOpa 10 JAMaMeTpa KopIyca ApPOCCENbHOMN
3acnoHku. MHaue He OyneT HUKAaKOW MOJIb3bl OT YCTAaHOBKHU OOJIBIIO-
ro KOpIlyca IpPOCCEIbHOM 3aclIOHKH, €CIM €ro BBbIXOJ MEPEeKpPbIT
MEHBUINM BXOJHBIM OTBEPCTHEM CTAaHAAPTHOTO KOJIEKTOPA.

MOoO’KHO paccCMOTpPETh BapUaHT BCTaBKH MEX]Ty KOPITYCOM JIpOcC-
CEJIbHOM 3aCJIOHKH M BITYCKHBIM KOJUJIEKTOPOM CIIELUATIbHOM BO3AYIL-
HOM Kamepbl. Takhe TIOHMHIOBBIE KaMepbl TAKXKE IPOJAIOTCS
B aBTOMarasuHax. Bo BITyCKHOW cHCTeMe IMpU 3TOM IMpHOaBUTCS He-
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MHOTO JOTOJIHUTEIBHOTO0 00bEMa, OJIHAKO TaKUE KaMepbl TIOHAT00sIT-
Csl, €CIIM IMPEJICTOUT MOJM(DUKALMS TOIUIMBHON CHUCTEMBI, MpeAaroa-
raroiasi 100aBJIeHNE OKHUCIIOB a30Ta B TOIUIMBOBO3IYILIHYIO CMECH.

Eme ogHuM npuMepoM KOHCTPYKTHBHOTO PELIEHUSI MOYKET
CIIy’)KUTh NPUMEHEHUE WHIUBHyalbHBIX JAPOCCENbHBIX 3aCIOHOK Ha
Kax bl nunuHap. [Ipy 3ToM KaKIplil KOPIYC APOCCEIbHON 3aCIIOHKH
cHaO)KaeTcsi CBOMM WHJMBHIyaTbHBIM BO31yXx03abopHuKOM. [loBepx
BO3/yX03a00pHHMKOB YCTaHaBIMBAaeTCs oOIIasg BO3JAYyLIHAs Kamepa,
oOecrieunBaroIasl paBHbIe YCIOBUS ISt paObOTHI BCEX IMIMHIPOB.

Bnycknoii koJuiekTop. IlocnmenHuM O0OBEKTOM BITYCKHOIO
BO3JIyLIHOTO TpakTa SBJSETCS BIIYCKHOM KoJUuleKTOp. BmyckHbie
KOJUIEKTOPBI PACCUMTAHbl Ha ONpPEACICHHYIO MOIIHOCTH JBUTATENS
U AMAaIna3oH U3MEHEHMsI YaCTOThI BpallleHUsl KoJeHYaToro Bajia. Biy-
CKHOM KOJUIEKTOP JBUTaTelsl MOBBIIIEHHON MOIIIHOCTH JOJDKEH IPO-
MyCKaTh Topa3/o OOJbIIMK BO3AYIIHBIA MOTOK. OH JTOJKEH OBITH
coelMHEH ¢ 0oJjiee KPYNHBIM KOPIYCOM JPOCCEJIbHON 3aclOHKH
U, CIIEJOBATEIbHO, JOJDKEH HMETh OOJIblIee BXOJHOE OTBEPCTHUE.
Bonbioe 3HaueHNe UMEIOT MMPOXOIHBIE CEUEeHUS U JJTHHA MaTPyOKOB.
BHyTpeHHUE MOBEPXHOCTH KOJUIEKTOpa JOJDKHBI OBITH CrIIa’KEeHbI
Y UMETh IIJIaBHbIE TIEPEX0/Ibl, YUTOOBI CO34aBaJIOCh MUHUMAJIBHOE CO-
IIPOTUBJIEHUE BO3IYLIHOMY IIOTOKY.

B nBurarensx ¢ BHEIIHUM cMeceoOpa3oBaHUEM MPOIECC IMO/I-
TOTOBKHM TOpIOUEd cMecH HauuWHaeTcs B kapOropatope. [Ipu Takom
crocobe cMmeceo0pa3oBaHMsI OYEHb BaXHO OOECHEUUTh HE TOJBKO
HEOOXOUMBIN KaueCTBEHHBIH COCTaB rOPrOYE CMECH, HO U PaBHO-
MEpHOE HAINOJHEHUE €10 MWIMHAPOB asurarens. [lo sToi mpuunHe
BIIyCKHAasl CHUCTEMa KapOIOpaTOpPHOIO JBUTaTels JOJKHA HMEThH
HE TOJIBKO MPOCTPAHCTBEHHYIO CUMMETPHUIO, HO M CHUMMETPHUIO BO
BpemeHHu. [locneanee TpeboBaHNE O3HAYAET, YTO MPOXOAALIAS YePes3
JPOCCENIbHYIO 3aCJIOHKY MOPLHUS FOPIOYEH CMECH JI0JKHA TIOIXOAUTh
K BIIYCKHBIM KaHaJaM Ka)KJIOro IIWJIMHApPA 33 OJAMHAKOBOE BpEMS.
CnenoBarenbHO, KOH(UTypamus BIIYCKHOTO KOJUIEKTOpAa Urpaer
BAYKHYIO POJIb.
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Ha puc. 3.5 npuBeneHsl BO3MOXHBIE CXEMbl PACIOJIOKEHUS
BITYCKHBIX TpyOompoBooB. Hanbonee pacrpocTpaHeHHOH SBIsSETCS
CXeMa C MPOCTPAHCTBEHHOM cummeTpuei (puc. 3.5, a).

L A
1234_ﬂ_2——:234]:|

N

a 3

Puc. 3.5. Cxembl BILyCKHBIX KOJIJIEKTOPOB!
a — C TIPOCTPAHCTBEHHOH CHMMETpHEil; 6 — ¢ MPOCTPAaHCTBEHHO-BPEMEHHON
cUMMeTpHeif; / — BIyCKHOM KOJUTEKTOp; 2 — OJIOK IWJIMHIPOB JBHTaTels; 3 —
BBIITYCKHOI KOJUIEKTOD

[Ipu ee wcnoyib30BaHUU B HUIUHAPHI 2 U 3 TIOCTynaeT Oosee
oOoraiieHHast CMeCh, YTO OCOOCHHO XapaKTepHO MpU padoTe JBUTaA-
TE€Jsl Ha YaCTUYHBIX Harpys3kax. 9To oOyCJIOBJIEHO TEM, YTO MPHU He-
JOCTaTOYHO BBICOKOW CKOPOCTH BO3AYIIHOTO MOTOKA HA BHYTPEHHHUX
CTEHKax BIIYyCKHOTO KOJUIEKTOpa 3a KapOropaTopoM oOpa3syercs
TUIEHKA TOTUTMBA. JTa IUICHKAa, OCOOCHHO TPU HU3KOH TemIieparype
OKpYXKarollel cpefipl, He BCET/ia yCIEeBAeT UCHAPUTHCS M TOCTUTAET
BITYCKHBIX KJIAIIAHOB B TOJIOBKE LIMJIMHAPOB — B IIEPBYIO OYepeb TeX,
paccTosiHie A0 KOTOPBIX MEHBIIIE.

B ciydae mpuMeHeHHs BITyCKHOTO KOJUIEKTOpA C MPOCTPAHCT-
BEHHO-BPEMEHHOU cuMmmeTpueit (puc. 3.5, 6) mocTymnawomas B IH-
JMHJIPBI JIBUTATENsl TOPIOYasi CMECh MpH €ro paboTe Ha YaCTHYHBIX
Harpy3kax Tak)Ke€ MOXKET CYIIECTBEHHO OTJIMYaTbCs IO COCTaBy.
[TpuumrHa 3TOTO SBICHHUS 3aKIIOYACTCS B TOM, YTO MPH YACTHUHOM
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OTKPBITUU JIPOCCEIBHON 3aCIIOHKU MPOUCXOIUT OTKIIOHEHHE MOTOKA
rOpIOYEH CMECH OT MPSIMOJIMHEWHON Tpaekropuu. B pesynbrare Ta-
KOr0 OTKJIOHEHMsI Hanmbojee o0oraiieHHas CMeCh IOCTYNaeT B Te
HUJTUHIPBL, B CTOPOHY KOTOPBIX MOTOK OTKJIOHSETCS. YMEHBIIUTH
BIIUSIHUE TIOJIO)KEHUSI JPOCCENBbHOM 3aCIOHKM Ha paclpeiesieHue
CMECH M0 HUJIUHIPAM MOKHO IMYTEM MPE/IBAPUTEIILHOTO MOJ0TPEBA
CMECH OT CTEHOK BIYCKHOTO TpaKTa W M3MEHEHHEM HaIlpaBlICHUS
MMOTOKa TOIUIMBOBO3AYIIIHON CMECH.

[TomorpeB CTEHOK YCKOpSIET TPOIECC HCMApeHHus OCH3MHA
U CIOCOOCTBYET O00pa30BaHMIO CMECH pPaBHOMEPHOIO COCTaBa.
OOBIYHO MOJOTPEB CTEHOK BITYCKHOTO TPAKTa OCYIIECTBISICTCS WU
XKHUJKOCTHIO CUCTEMBI OXJIAXCHUS IBUTATENIS, UM 3a CUET TETIOTHI
BBIITYCKHOTO KOJUIEKTOPA, KOTJ]a CUCTEMbI BITyCKa U BBIMYCKa pacro-
JIararTcs ¢ OJIHOM CTOPOHBI OJI0KA IWIMH]POB.

N3MeHeHnne HanpaBiieHUs BO3AYIIHOIO MOTOKA B OJHOM U3 MO-
neneil aBTomobuieir ¢upmMbl BMW 0CYIIeCTBISIIOCH CIEAYIOIINUM
oOpasom. Ilocie BO3aynIHON 3acIOHKH KapOropaTopa BO3AyX MOCTY-
naj B HEHTPATbHYIO YaCTh BIYCKHOTO KOJUIEKTOPA, PACTIOIOKEHHOTO
HaJ KJIallaHHBIMU (OopcyHKaMu (MHXKEKTOpaMmH), OTKyZJa pacrpese-
JSAICS MO UWJIMHApPAM dYepe3 BIYCKHbIE MaTPyOKH OIpeaesieHHON
JUTMHBI, U3MEHSBIIINE HAMIPaBJIECHUE BO3YIIHOTO MOoTOKa Ha 180°.

3.3. HagnyB nBuraress

3.3.1. O0mme npeacTaBIeHHUsS 0 HATyBe

Ha COBPEMCHHBIX aBTOMOOMIIAX HagayB I[BHFaTeHeﬁ BBITTIOJIHA-
eTCs Pa3InYHBIMHU CIIOCOOAMU, /ISl pean3aliuil KOTOPBIX MPUMEHsI-
IOTCSl HarHeTaTeNnu u TypOokomipeccopbl. Haruerarenu — oObIaHbIC
OJHOCTYICHYATBIC IMOPHIHEBLIC HWJIM JIOMMACTHBIC KOMIIPECCOPEI,
UMEIOIINE MEXaHHMYECKUI MPUBOJ OT KOJIEHYATOTO Bajia JIBUTATEIIS.
Typ6oxommpeccopsl — 3TO HEHTPOOEKHBIE MM OCEBbIE KOMIIPECCO-
pBl, paboTaromue B nape ¢ TypOUHOM.
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Hannys nBurareneil ¢ moMmoIbl0 HarHeTaTelled ¢ MeXaHU4de-
CKHUM MPUBOJIOM OT KOJIEHYATOTO Bajia JIBUrartess u3BecteH ¢ 30-X IT.
XX B. Harnerarenu npuMeHsJIMCh Ha CaMOJIETax C IMOPUIHEBBIMHU
JIBUTATEISIMU U HA TOHOYHBIX aBTOMOOUJISX.

[TockosbKy HarsHerareinb ¢ MEXaHWYECKUM MPHUBOJOM KHHEMa-
THYECKHU CBSA3aH C KOJIEHYATHIM BAJIOM JBUTATEIsl, OH BCTYNAET B pa-
00Ty cpa3zy ke MocIe 3arycKa JBUraTeist. JTO JIAeT MOBBIIICHHE KPY-
TSIIETO MOMEHTA Ha KOJICHYaTOM Bally IIPU €ro Majol 4acToTe Bpa-
LIEHUSA, YTO YJIy4lIaeT BHEUIHIOK CKOPOCTHYIO XapaKTEPHUCTHKY
JBUTATENIsl Ha MaJbIX U cpelHuX obopoTax Baia. [loBwieHne KpyTsi-
[IEr0 MOMEHTA 3HAYUTEIILHO YIIYYIIAET TSITOBO-CKOPOCTHBIE CBOMCTBA
aBTOMOOWJISI B HAYAJBHBIN TIEPUOJI IBMKCHUS. YTIPaBICHHE aBTOMO-
OuIieM ¢ MEXaHMYECKUM HaJITyBOM JaeT BOJUTEIIO TAaKOE OIIYIICHHUE,
Oy/ATO MO KarlOTOM CHPSITaH OOJBIION JBUTATENb, HO C IPUEMIIEMOM
TOIJIMBHOM SKOHOMUYHOCTBIO.

BonpmmmHCTBO HarHeTarenei, BXOMANMX B HAOOPHI JUIS TrO-
HUHTA JIBUTaTeNed, UMEIOT ylauyHble KOHCTPYKIIMH, XOPOIIO OTpado-
TaHHBIE B TEYEHHWE MHOTHX JIeT. HeKkoTopble U3 HHUX, HAIpUMEpP Ha-
rHetaTenu ¢upmbl Eaton, mpUMEHSIOTCSI MHOTUMH H3TOTOBUTEIISIMU
aBTOMOOWIIEH Ui HaJllyBa UX JABUrareneil. Pa3HOBUIHOCTBIO HarHe-
Tarensi 0OBLEMHOTO THIIA SIBIISIETCS BUHTOBOM HarHeTraTenb. J[Ba ero
poTopa B BUjie OOJIBIINX BUHTOB C MPABOM U JIEBOW HABUBKOU BXOJIST
JPYT C IPyroM B 3allCIUICHUE.

Jlpyroii TN HarHeratens — LEHTpoOexHbIH. B ero kpyriom
KOpITyce pacIojIoKeHO Kojeco ¢ jonatkamu. KoJsieco mpuBoauTcs Bo
BpAILICHUE KOJIEHYAThIM BaJIOM JBUTraTels C MOMOIIBK KIMHOBOTO
peMHs. Mex 1y peMEHHBIM MPUBOJOM U KOMIIPECCOPOM YCTaHOBJIEHA
3yOuarasi mepeava, KOTopasl MOBBIIIAET CKOPOCTh BpAICHUs Bajia
KOMIIpeccopa MO0 OTHOUIEHWIO K CKOPOCTH BpAILEHHS KOJIEHYaTOTO
Basia. Harnerarenu 3Toro Tuma He SIBASIOTCS 00BEMHBIMH, TOITOMY
HE MOTYT CO3JaTh BBICOKOTO JIaBJIEHUSA HAJyBa IIPU MaJOil 4acToTe
BpaleHus Baja asuratenis. Harnerarenu neHTpoOeKHOTO THUIa Tpe-
OYIOT NIl CBOETO MPHUBOJIa MEHBIIIE MOIHOCTH, YeM O00BEMHBIE, I10-
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3TOMY J0OABISIOT JBUTaTENIO0 OOJIbIIE MOIIHOCTH, YeM OOBEMHBIE.
Ho »ta npubaBka MOIIHOCTH IOCTUTaeTCsl TOJIBKO MPU BBICOKOM yac-
TOTE BPALICHUS Bajla JBUTATENs. ITO HY’)KHO YUUTBIBATH IIPH BHIOOpE
THIIa HarHETaTes.

BonbIMHCTBO XOPOIIMX TIOHMHIOBBIX HAOOPOB C HarHeTaTess-
MU COJIepXaT BCE, YTO HYKHO Al UX YCTAaHOBKM HA JBUraTEllb.
B Habop BXOAAT: HarHeTaTesb, BITYCKHOW KOJUIEKTOP (IpU HEOOXO U~
MOCTH), MPHUBOJHON pEMEHb, KpPENEekK, HEOOXOIUMBIE AIIEKTPOHHbBIE
OJIOKU JUTA YIpaBJIEHUs BIPHICKOM TOIUIMBA U OTIEPEKECHUEM 3a)KUTa-
Hus. B HeKoTopble HAOOPBI BXOAT: TOIJIMBHBIN HACOC BBICOKOM IPO-
W3BOAMUTEIBHOCTU U PETYISITOP JABJICHUS TOIUIMBA, YYBCTBUTEIbHBIN
K JTaBJIEHUIO Ha/qyBa. B cocraB Habopa Takke MOTyT BXOJUTh: LIUIaH-
', KT'YThI IPOBOJIOB, BXOJHOM BO3AYyXOBO/I, TPOMEKYTOUHBIN TEILIO0-
OOMEHHUK, a TaKkKe JeTalll, KOTOpbIe MPHUAETCS 3aMEHUTh B MOTOD-
HOM OT/IEJICHHH, YTOOBI Pa3MECTHTh B HEM HarHETaTelb.

OpfHMM M3 HEIOCTATKOB HarHeTaresneld ¢ MEXaHMYECKUM IpUBO-
JIOM SIBJISIETCSI TIOTPEOICHNE YaCTH MOIITHOCTU JIBUTATENSI C TIOMOIIIBIO
LIENHOM, 3y0uaToil uiau peMeHHo nepenauu. Ilo sToil mpuunHe npu
OJIMHAKOBOM JIaBJIEHUH Ha/ITyBa JIBUraTENb C HATHETATEIEM HECKOJIb-
KO YCTYHaeT B SKOHOMUYHOCTH JIBUTATEINIO C TYPOOKOMITPECCOPOM.

Typbokommpeccop paboTaeT Ha WHOM npuHIHNE. I TPUBO-
1a TypOOKOMITpeccopa UCTIOIb3YETCsS YHEPTUsl OTPAOOTABIINX T'a30B.
Paboty TypOokomImpeccopa MOKHO TOSICHUTH C TIOMOIIBIO CXEMBI,
n300paxxeHHo! Ha puc. 3.6.

TypGoxoMIipeccop COCTOUT U3 ABYX KOJIEC C JIOTIATKAMU IICH-
TPOCTPEMUTENBHON paanaibHOW TypOUMHBI M OJHOCTYIEHYATOTO
KoMmpeccopa (LIEHTpPOOEKHOTO HArHeTaTelis), YCTAaHOBJICHHBIX Ha
OJIHOM Bajly (OTCIOAa U Ha3BaHHe — TypOokoMmmpeccop). [Ipu oTKpbI-
TOM BBIIIYCKHOM Kianase /() nopuieHs 2, IBUrasich BBEPX, BbITAIKH-
BaeT OTpaboTaBIIME Ta3bl U3 LMWIMHApPA / B ra300TBOISAIINN MaTpy-
60Kk 9. ['a3bl ¢ 6ONBIION CKOPOCTHIO MOCTYIAIOT Yepe3 COIUIOBOM arl-
mapaT Ha JomaTku pabouero koineca & TypOWHBL. Y Iapssch
0 JIOTIATKH Tra30BOM TypOMHBI, OHU MPUBOJAT €€ BO BpAlLlICHUE BMECTE
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C BAJIOM 0, a 3aTeM IO TPYOOIPOBOIY BEIXOIAT B aTMocdepy. Cko-
pOCTh BpAaIICHHUS POTOPA OYEHb BBICOKA M MOXET JIOCTHTaTh
100 000 06/MuH.

Tra3bl

Otpaborasiiue

Puc. 3.6. Cxema paboThl aBTOMOOMIIEHOTO TypOOKOMITpEeccopa:
I — mummanp JIBC; 2 — mopmeHs; 3 — BIYCKHOH KiamaH; 4 — BITyCKHOM
TPYOONPOBOIT; 5 — KOJECO EHTPOOEIKHOTO KOMIIpeccopa; 6 — Bal TypOOKOM-
mpeccopa; 7 — Kopiryc Typookomipeccopa; § — koneco (porop) TypOHuHBL;, 9 —
ra300TBOIMH TaTpyOoK; /() — BEIITYCKHOH KiamnaH; // — MOPITHEBOH Maerr;
12 — maryn

Bwmecre ¢ Banom Bpaimiaerca U pabodee Kojeco 5 IEHTpoOex-
HOTO KOMIIpEccopa, KOTOPbIM 3acachlBaeT BO3yX 4epe3 BO31yXO-
OYUCTHUTENb M HarHETAET €ro MoJ W30BITOYHBIM JIABICHUEM IO BITY-
CKHOMY TpyOoOmpoBoay 4 B HMIMHIAp ABUTarens. HamonHenue mu-
JUHApPAa BO3AYXOM BO3pacTaeT, W JJisi IOBBIIIEHUS MOLIHOCTU
JBUTATEIIS IPH COXPAHEHUH MPEKHETO 3HAUYCHHS KOI(PUIEHTA U3-
OBbITKa BO3AyXa O HEOOXOJMMO COOTBETCTBEHHO YBEJIWYHTDH IIUKIIO-
BYIO 110124y TOIUIHBA.

UYeMm BbIlIe Harpy3ka IBHUTaTels, TeM OOJbIE JaBJICHHE BbI-
XJIOIHBIX Ta30B, KOTOpbIE OBICTpEE pPa3rOHSAIOT POTOP TYpPOUHBI
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u emie OoJbile MpuOaBIsAOT MOUIHOCTU aurartento. Ilpu yBennue-
HUM YacCTOTHl BpalleHHs KOJEHYATOTO Bayia JABHTaTENsl Takke o0Opa-
3yercsi 0OJbIe BBIXJIOMHBIX ra30B, U OHU, B CBOIO OYepe/ib, 3aCTaB-
JSAI0T BpalaThesl ObBICTpEE pOTOpP TypOOKOMIIpeccopa, yBEIUYMBasI
MOIITHOCTH JIBUTATEJIsL.

JUisg cxaTusi CBEXEro 3apsaaa TypOOKOMIIPECCOP HCIONb3YeET
94acTh PHEPrUH OTPAOOTABIIMX Ia30B, KOTOPask B ABUTaTeNsAX 0e3 Haj-
nyBa 0e3Bo3BparHO Tepsiercsd. OnHako, Oyaydd yCTaHOBIIEHHBIM
B BBIIIYCKHON CHUCTEME, TYpOOKOMIIPECCOP CO3JaeT JONOJHUTEIbHOE
COMNPOTHBIIEHUE MOTOKY OTPAOOTABIINX T'a30B, JUIs MPEOJIOJICHUS KO-
TOPOTO BCe Ke TpeOyeTcs 3aTpaTUTh HEKOTOPYIO YacTh S PEKTUBHON
MOIITHOCTH JBHUTaTeNsi. TeMm He MeHee, y IBUTaTels ¢ TypOOHa TyBOM
s dextuBHbii KITJ] 1 TOTUMBHAS SKOHOMUYHOCTh HECKOJIBKO BHIIIIE,
YeM y JIBUTATENIs C HarHeTaTelneM, HMEIOIIM MEXaHMYECKUI TPUBOI.

s addexTuBHON pabOTHI HaTHETATENs pelIaroliee 3HaYCHUE
MMEeT HaJeKHOCTh OMop Bana TypOokommpeccopa. PaboTaror oHn
IIPU OYEHBb BBICOKOM TEMIEpaType W BPAIIAIOTCS C OY€Hb OOJIBIION
ckopocThio. ITomaBinstoniee OOJIBIIMHCTBO BBIMYIIEHHBIX MPOMBIII-
JICHHOCTBIO TypOOHarHerareneid UMEOT OMOPHI C TMOAIIUITHUKAMHU
CKOJIbKeHus. J{nsl Takux omop Tpedyercss OOJBIION pacxon macia
IUIS X CMa3Kd M oxiaxkaeHus. OHaKo TocIeTHIe TOKOJICHUS Typ-
OOKOMIIPECCOPOB yXKe CHAOXKAIOTCS TMOIIIMIHUKAaMHU KadeHus. Ha
HEKOTOPBIX COBPEMEHHBIX TypOOKOMIIpECCOPaxX YCTaHOBJIEHA CHUCTE-
Ma BOJISHOTO OXJIQKJCHHs TOIIIWIMHUKOBBIX Y3JI0B, COBMEIICHHAs
C CUCTEMOM OXJIAKICHUS IBUTaTEJIs.

Ho neurarenu ¢ TypOoKOMIpeccopoM 3HAUUTEIBHO MPOUTPHI-
BAlOT B NPUEMHCTOCTH IBHUTaTeNsIM C HarHETaTENsIMH, MUMEIOIIUMHU
MPUBOJ OT KOJIEHYATOTO BaJja.

[Ipn BO3AEHCTBUM Ha MENANb AKCEJIEPaTopa MPOU3BOAUTENb-
HOCTh HAarHeTaresleil ¢ MEXaHUYECKUM TPUBOJIOM HU3MEHSETCs TpaK-
TUYECKH MTHOBEHHO. JTO oOecreunBaeT ObICTPYIO OTBETHYIO pPeak-
IIUIO JIBHUTATENsl HA M3MEHEHUE HAarpy3KH, CIIEJCTBUEM YETO SIBISIETCS
Xopolasi IPUEMUCTOCTh aBTOMOOWJIA, T. €. €r0 CHOCOOHOCTH OBICTPO
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YBEJIMYUBATH CKOPOCTH JBIDKEHHUs. KpoMe TOoro, JIBHraTeNnb ¢ TaKuM
HarferaresjeMm obmamaer 0oJiee BBIMYKIONW BHEIIHEH CKOPOCTHOW Xa-
PaKTEpPUCTUKON, MOATOMY MMEET OONBIIHUN KPYTALUIUH MOMEHT IpHU
HU3KOW 4aCTOTE BPAIECHUS KOJIEHYATOTO BaJa.

VIMeHHO 10 3TO¥ MpUYKHE TaKHe HarHeTaTeIn HanboJee 4acTo
WCIIOJIL3YIOTCSl TIPU TIOHWHTE JBUTATENel TeX aBTOMOOWIEH, K Ju-
HAMUYHOCTH KOTOPBIX TPEIBSIBISIFOTCS MOBBIIMICHHBIC TPEOOBAHMUS.
N3BecTHO, YTO S-IMIMHAPOBBIA V-00pa3HbIid OCH3WHOBBINA JBUra-
tenb E430 aBTomoOmiis Mersedes mpu 10000pyI0BaHUH €r0 HarHe-
TareIeM C MEXaHWYECKUM MPUBOJOM YBEJIMUYUI MOITHOCTH Ha 24 %,
koTopasi cocraBuna 255,4 kBt (347 1. c.). MakcumanbHbIil KpyTs-
i MOMEHT BoIpoc Ha 27 % u goctur 3Hauenus 510 Hwm.

Peakmust TypOokomIpeccopa Ha U3MEHEHHE TTOJIOKCHHUS T1e]1a-
U akceneparopa Ooliee 3amemieHHas. Tak, ¢ MOMEHTa HU3MEHEHHS
MOJIOKCHUSI TIeJIAlTd B PEKHUME XOJIOCTOTO XOJia JaBIICHHE BO3yXa
B 1,5 Oap mexanuueckuii HarHerarenb oOecneumBaer 3a 0,25 c,
a Typbokommpeccop — Toibko 3a 2,15 c¢. Takas Hu3Kas mpueMu-
CTOCTh OOBSCHSETCS OTCYTCTBHEM MEXaHUYECKOU CBSI3H pOTOpA TYp-
OoKOMITpeccopa ¢ KOJICHYATHIM BAJIOM JIBUTATENS U OYCHB OOJIBIIION
WHEPIIMOHHOCTBIO POTOpPA, KOTOPBIM HWMEET YacTOTy BpaIICHHS
100 000 o6/muH u 60nee. Kpome Toro, mpu MaiblX U CpeIHUX Ha-
rpy3Kax JBUTATEIS SHEPTUH OTPAOOTABIINX Ta30B YacTO ObIBACT He-
JIOCTAaTOYHO JJIsi 0OecreueHuss HeOOXOMMOTO JaBJCHUs HaJUIyBa,
9TO 3aTPYAHSET IMOTYICHHE TOBBIIIEHHOTO KPYTAIIEr0 MOMEHTA.

OpnHaKo COBpEMEHHBIE MPOU3BOIUTEIA aBTOMOOMIICH MCTIONb-
3YIOT TypOOKOMITPECCOPBI TOBOJBHO MUPOKO. Hambosee u3BecTHHI-
MU B MHUPE MPOU3BOJIUTEISIMA TYPOOKOMIIPECCOPOB JUIS JIETKOBBIX
aBTomoOwmien siBrsiercss Hemenkas ¢upma KKK (Kuhle, Kopp und
Kausch), amepukanckas ¢upma Garrett u smonckast pupma [HI. Ot
(GUPMBI TIOCTABIISAIOT TYPOOKOMIIPECCOPHI PA3TUYHBIX THIIOPa3MEPOB
Y IPAKTHYECKU IS JTF0O0TO JMara3oHa MOITHOCTH. TypOokommpec-
COpBI 1T aBTOMOOMIILHBIX JBUTATENIell MMEIOT OTHOCHTEIHHO He-
OombIre rabapuThl M HEOOJBIIYIO Maccy.
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3.3.2. [IpoGJemsl, co3naBaemMblie HALYBOM

[Tpomeccrl cxaTus Bo3AyXa B HarHeraresie Ju00 B TypOOKOM-
IIPECCOPE OCYILIECTBIISIIOTCS OYEHb OBICTPO, IMO3TOMY IPOTEKAOT
MPAKTUYECKH aauabaTHo, T.e. 0e3 TeriooOMeHa C OKpYXKaromieu
cpenoil. B pesynbrare Temreparypa Bo3/yXa B KOHIIE CKaTHs 3HAYU-
TENBHO BO3pacTaeT. JIOMONHUTENBPHO TEMIIEpaTypa TOBBIIIACTCS
TaKXKe 3a CUET TEIUIOTHI, KOTOPasi BOSHUKAET OT TPEHHS MOTOKA BO3-
Jyxa O CTEHKH BO3JyXOBOJA, KOPITYC APOCCEIbHOM 3aCIOHKH U BIY-
ckHOUM koymiekTop. Tera oOpa3yercst ermie OoJbIe, €Cld BO3IYII-
HBIA TIOTOK 00TeKaeT HeoOpabOTaHHBIE JINTHIE MOBEPXHOCTU C OOJIb-
IIOM IEpOXOBAaTOCTHIO, HANpPUMEp, BHYTPU IITATHOTO BITYCKHOTO
KoJuiekTopa. JIroOble conpoTHBICHHUS Ha IyTH JBIDKEHHS rasza Mpu-
BOJAT K TMOTEPSM KMHETUYECKOH SHEPrHH MOTOKA, KOTOPhIE MpEeBpa-
LIAIOTCS B TEILJIOTY.

B typGokommpeccope BO3AyX HarpeBaercs emie Oojblle, YeM
B 00bEMHOM Har"erarese, MOTOMY 4TO B TYpOMHE KOMIIpeccopa To-
CTOSIHHO HAaXOJATCS OY€Hb TOPSYHE BBIXJIONMHBIE Ta3bl. Ecnu mo-
CMOTPETh UCTIBITAHUS IBUTATENS C TypOOKOMIIPECCOPOM I10/1 TIOTTHOM
HArpy3Koi IMpH OTCYTCTBUHU OCBEIIEHHS, TO MOXXHO YBHJIETH, YTO
KOPITyC TypOWHBI U BBITYCKHOTO KOJIJIGKTOPA PAacKajJeHbI 10 TEMHO-
KpacHoro 1Beta. KoHeYHO e, 4acTh 3TOrO TeIUla MepelaeTcsi KOM-
IIpeccopy U HaxoAsIeMycsl B HeM Bo3ayxy. [Ipuuem He cienyer 3a-
ObIBaTh, YTO pacKaJICHHBIE JIETalId TypOOHArHETaTeNsl SBISIOTCS HC-
TOYHUKOM IOBBIIICHHON MTOKapHON OMACHOCTH.

CunbHBIA HarpeB TypOOKOMITpeccopa SBISIETCS €ro TJIaBHBIM
HegocTtaTkoM. K TOMy e HenpaBWIBHBIH BBEIOOp pa3zMepa TypOo-
KOMIIpeccopa MOKET ycyryouts npodnemy. Eciu Typbokommpeccop
no00paH HEMpaBHIBLHO, TO CKOPOCTh BPAIIEHHUS] POTOpa ero Typou-
HBI MOKET BO3PACTH JI0 BeMn4nHBI, peBbimatomeii 100 000 06/mMuH.
B pesynbraTe mpoM3BOIMTENHFHOCTS KOMIIPECCOpa MPEBBICUT HEOO-
XOJAUMYIO MTOTPEOHOCTD IMJIMHAPOB JBUTATENs], U BOSHUKHET 00paT-
HOE JIBUYKEHHE BO3/yXa BO BIIyCKHOM KOJUIEKTOPE M BO3J1yXOBOJaX.
OTO MpUBEET K MOBPEXKICHUIO KOMIIPECcopa.
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[IpaBunbHBIN BEIOOp THUIIOpa3Mepa TypOOKOMIIpeccopa B COOT-
BETCTBHH C KOHKPETHBIMHU INapaMeTpaMu JBUTATENsS U ero (u3nde-
CKUMHU TOTPEOHOCTSMU MPEAOTBPATUT ONACHOCTh pa3pylICHUS
1 o0ecreuuT HEOOXOAUMBINA PAacXod BO3Iyxa Oe3 MPEBBIIMICHHUS CKO-
pOCTH BpallleHus: poTopa.

Heo0xommmMo, 10 BO3MOKHOCTH, OTPAJUTh BO3AyX OT Harpe-
TBIX JJIEMEHTOB TYpOHMHBI. XOTd TypOMHA pabOTaeT 3a CYeT TOPSTIUX
BBIXJIONHBIX Ta30B, CIEIyET NPEIyCMOTPETh MEPHI, MO3BOJISIOLINE
TEIUTY BBIXJIOIIHBIX T'a30B OCTaBaThCs B TypOUWHE U HE IepeaaBaTbCs
BO3/yXy B KOMIIPECCOPE U B MOTOPHOM OTJeneHuH. [1o 3toil mpuuu-
He HanboJiee ropsiure 4acTh TypOOKOMIIpeccopa KOHCTPYKTOPHI CTa-
paroTCs PacloyIoKUTh MOOJIMKE K paauaTopy, T. €. K Haberaromemy
MIOTOKY XOJIOJJHOTO BO3/TyXa.

Jlist eie Jrydield M30JSIUU TEIUIA BBIXJIONHBIX I'a30B KOPIIYC
TypOWHBI 3aKPBIBAIOT TETNIOBBIM SKPaHOM. B mpomaxe MMeErOTcs TrO-
HUHTOBBIE TEIUIOBBIE SKPAHBbI, BHIIIOJIHEHHBIE B BU/I€ MHOTOCIIOHHOTO
U3JIeNHsI U3 BBICOKOTEMIIEPATYpHOU TEIJION30JIALUU CO CTEHKaMU M3
TOHKHX METAJUTMUECKUX JMCTOB. HekoTopble M3 HUX BBITISAAT Kak
¢dopmoBaHHas (oJibra, Ipyrue e U3sSMHO CIpoGHIUPOBAHBI U3 T10-
JIMPOBAHHOM HEP)KABEIOLIEH CTAIM U CIIY’KAT JOCTOMHBIM JOTOJHE-
HUEM K BHEUIHEMY TIOHHHTY JBUTATEIs.

[ToBblIeHNEe TeMMepaTypbl BO3/yXa Ha BXOJ€ B IMIIMHAPHI —
OuYEHb HEeXeJaTenbHas npobiema. HarpeB MoeT NpuBecTd K TOMY,
YTO Macca Bo3jayXa (a 3HauMT, U KUCJIOPO/ia) B IMIMH]PAX JIBUTaTeIs
OyzeT MeHbIlle, YeM IpH OTCYTCTBUH Harpesa. [lostomy mns yBenu-
4yeHus1 Kod(dunmenta HanoIHEHUs 1), IMHAPOB ABUTraTeNs, Gop-
Myna (2.7), BO3AyX Nepes ero MOCTYIJIEHUEM B IWJIMHJIPHI MPUXO-
JUTCS OXJIAXKIATh B CIIEIIHATILHOM TETUIO0OMEHHUKE.

TemooOMEHHUKN A1 OXJIaXAECHHUS HAJJlyBOYHOTO BO3/yXa
CTaJIM HEOTHEMJIEMOW YacCThIO OOJBIIMHCTBA JBUTATENIEH C HaIy-
BoM. OHHU OBIBAIOT JIBYX THNOB. B 0IHUX OXJa)KJ€HHE HAJyBOUHO-
ro BO3JyXa MPOU3BOJIUTCS MyTEM OOAYBaHUS MOBEPXHOCTU TEIUIO-
oOMeHHHMKa HaOerarmouuM MOTOKOM BO3ayxa. B npyrux ¢yHKOuio
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OXJIQXKJIAIOMIEH Cpebl BBITIOJHSIET KHUIKOCTh CHCTEMBI OXJIAXKICHHSI
JIBUTATEIIS.

Campblif pacripocTpaHeHHBIH U (PQPEKTUBHBIN CIIOCOO CHUXKe-
HUSl TEMIIepaTypbl HaJIyBOYHOTO BO3JyXa — HCIIOJIb30BAaHUE MPO-
MEXYTOUHOTO TeI1000MeHHNKa. OH NpeacTaBiser co00H TUIMYHBIN
TpyOuaThlil paanaTrop, KOTOPbIH OOBIYHO pacrojararoT B OKHE IO
nepeHuM OaMIiepoM aBTOMOOWIIS B 30HE HanOoJee XOJIOJAHOTO Ha-
Oeraromero Bo3ayxa. Bo3ayx W3 HarueraTemns MPOXOIUT Yepe3 3TOT
TEIUIOOOMEHHUK W JIajiee MOCTYMAaeT BO BITYCKHOUM B037ayxoBoj. [lo-
CKOJIBKY TEIJIOOOMEHHHUK PACIIOJIOKEH B MPOMEKYTKE MEXIY KOM-
MIPECCOPOM M BXOJIOM B JIBUTATENb, OH HA3BIBACTCS HPOMENCYHOU-
HbIM MEn1000MEHHUKOM.

B GonpmmHCTBE CiydaeB Ha JOPOXKHBIX aBTOMOOWIISAX MpHMe-
HSIFOTCSI TIPOMEKYTOUYHBIE TEIUIOOOMEHHUKHU THIIA «BO3yX-BO3IYX).
Oxmaxx1aeMblii BO3AyX MPOXOJUT B TEIUIOOOMEHHUKE BHYTPH TIO-
KPBITBIX peOpamu (7151 yBETHUEHHSI TUIOIIAAN TETUI000OMeHa) TpyOoK
MOJIO0OHO OXJIAXIAIOIIEH KUJIKOCTH B panuarope asurarens. Habe-
raomuil TOTOK BO3AyXa 00yBaeT HapyXHYIO MOBEPXHOCThH TEIIO-
0OMEHHHKA U OXJIAKJAeT BO3/YX, ABWXKYIIHICS BHYTpH TpyOOoK. Uem
BBIIIIE CKOPOCTh aBTOMOOMIIS, TeM 3¢ (eKTUBHEE paboTaeT TEri000-
MeHHHK. Eciii Ha BBIXO/I€ M3 KOMIIpEccopa BO3AyX UMEET TemIiepa-
Typy 120-150 °C, TO, mpoxons yepe3 TEMI00OMEHHUK, OH CHUXKAET
temmneparypy Ha 50-80 °C.

U Bce xe Temmeparypa HaJTyBOYHOTO BO3/IyXa Ha BXOJIE B ITH-
JUHAPHI IBUraTesid OoJiblle, yeM y JABUratens 0e3 HaaayBa. JTo, He-
COMHEHHO, CHIDKAET IJIOTHOCTh CBEXKEro 3apsijia, YTO CIIOCOOHO CHH-
3uTh 3((GEKTUBHYIO MOUIHOCTH jaBHrarens. Ho MOCKombKy TMIIOT-
HOCTh BO3[yXa Ha BXOJI¢ B LWIMHAPHI 3aBUCHT HE TOJBKO OT
TEeMIepaTypbl, HO ¥ OT JaBJIEHUs, KOTOPOE CO3/IaeT HarHEeTaTellb WIN
TypOoKOMIpeccop, TO B COOTBETCTBUU ¢ hopmyroii (3.1) mioTHOCTH
BO3/yXa P, U, COOTBETCTBEHHO, MOLTHOCTH JIBUTATEINsI OYAYT MOBBI-
IIaTHCS IPU YBEJTMYEHUH COOTHOIICHHUSI MEX Ty aOCOJIOTHBIM JIaBjie-
HUEM HaJJIyBOYHOTO BO3/yXa P, U €ro abCOJIOTHOHN TeMmepaTypoit
T,, T. €. IpU BO3PACTaHUU BETMYUHBI OTHOLIEHUS Dy /T,.
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He cnenyer 3a0bIBaTh, 4TO MpPH yBEJIWYEHUU IJIOTHOCTU CBE-
JKETO0 3apsia BO3/lyXa yBEJIMUMBAETCA KOJIMYECTBO KHCIOpPOJa, CIO-
COOHOT'O Y4acTBOBaTh B MPOIECCE TOPEHUSI OPraHUYECKOTO TOILIH-
Ba. [loaTOMy, 4TOOBI HE M3MEHMWICS KOA(P(HUIUEHT U30bITKA BO3TY-
Xa o, HeoOXOJMMO YBEJIWYUTh MOJady TOIUIMBA B COOTBETCTBHUHU
¢ popmymoii (2.8), s 4ero moTpedyeTcst BBIMOIHUTE PETYIUPOBKY
TOIUIMBHOM amnmaparypbl M yrja ONEpeXEeHUs 3aXUTaHUus WU
BIIPBICKA TOILINBA.

Hannys siBisieTcst He TakUM yX OUYEBUAHBIM CIIOCOOOM MOBBI-
LIEHUS] MOIIIHOCTH, KaK MOJKET M0Ka3zaTbcs BHauvaie. Cienyer pasiu-
4aTh JBa BUJa TIOHWHIA JABUTaTeNs OCPEACTBOM HaayBa. [lepBblii,
CPaBHMUTEIBHO MPOCTOM, BUJ| 3aKJIIOYAETCS B YBEJIMUEHUU MOIIHOCTH
JBUTATENsl, CUCTEMAa HaJAayBa KOTOPOIo yxe Oblla MpeaycMOTpeHa
B €0 KOHCTPYKILMHU 3aBOJIOM-U3roToBUTENEM. BTOpOH, Gonee ciox-
HBIM, BUJ COCTOUT B CO3/JAaHHUU CUCTEMBI HaJUIyBa JUIsl JBHUIaTels,
KOHCTPYKIUSI KOTOPOTO HE UMEET HaJIlyBa H3HAYAJIbHO.

IlepBbiii BapuaHT. [I0BBICUTH MOIIHOCTH JBUTATENsl, UMEIO-
LIET0 3aBOJICKYIO CUCTEMY HaJyBa, MOXHO ITyT€EM YBEJIUYEHHUS /1aB-
nenus HajuyBa. C 3To# 1enbplo mpuaeTcs MOAU(DUIIMPOBATh UMEIO-
LIUIICsl HarHeTaTeNlb UM TypOOKOMIIpeccop JUOO 3aMEHUTH €ro Ipy-
rum, Oosiee 3PpPexkTUBHBIM. ONpeAensouuM KpUTEPUEM TNIPU 3TOM
SBJIAETCS BEIMYMHA MpUpaleHuss MOUIHOCTU asuratend. IIpakTtuka
MOKa3bIBAET, YTO IpPH TOBBINIEHUH JAaBieHus HayayBa Ha 0,1 Gap
MOIIIHOCTh JIBUTATeNsl, HE UMEIOIIEro TEINIO0OMEHHKA, CIEAYeT yBe-
TU4UTh He Oosee yeM Ha 10 %. DTo cBA3aHO C BO3MOXHOCTHIO BO3-
HUKHOBEHUS JIETOHALMU OCH3MHOBOIO JIBUTaTels U MEpEerpys3Ku Je-
Taje KPUBOUIMITHO-IIATYHHOTO MEXaHU3MA.

OpHako JaBJi€HHME HaJyBa MOYKHO YBEIMUYUTh NPHUMEPHO Ha
0,2 Gap, ecru JIOTIOTHUTENFHO YCTAaHOBUTH MPOMEXYTOUHBINA TETLIO-
OOMEHHHMK JUTS OXJIaXACHUS HAUTYBOYHOTO BO3JyXa IMepes MOCTYII-
JIEHUEM €r0 B LWJIMHJPBI ABUTaTeis. MOXKHO 3aMEHUTD YK€ CYIIECT-
BYIOIIMWA IITATHBIM TEIJIOOOMEHHHMK Ha JIPYroil OOoJIbIIEro pasmepa
Y IPOITYCKHON CIIOCOOHOCTH.
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ITpu dopcupoBanum aBUTATENS 3a CYET HAJAyBa HEM30EKHO
BO3pacTeT TEIUIOBAash Harpy3ka Ha JeTaad IIHIMHIPO-TOPIIHEBON
rpynmnsl. Bospacter m MexaHWueckash Harpy3ka Ha TPaHCMHUCCHIO
BCJIEJICTBHE YBEJIHUEHHs KPYTAIIETO MOMEHTa Ha KOJICHYaTOM Bally.
[TosTOoMy, ecni He IPUHATH Mephl TIo OoJsiee 3(pdekTuBHOMY OXITaxk-
JICHUIO HAJUTYBOYHOTO BO3JyXa M YCHJICHHIO JIETalleil TPAaHCMUCCHH,
TO Ja)k€ JOCTAaTOYHO MOIUIHBIE ABHTATeNU CIeAyeT (OpCHpOBAThH
nuie He3HauuTeabHo (Ha 10—15 %). C uenbio coxpaHeHus: MOTope-
cypca HE PEKOMEHIYEeTCS SKCIUIyaTHpOBATh TaKHe JABHTATENH JUTH-
TEJILHOE BpEMs U C TIOJIHOM HArpy3KOu.

B nau3enpHBIX ABUTATENAX B CBIA3U C OCOOEHHOCTAMU CMeceo0-
pa3oBaHus (B HWIMHIPAX CKUMAETCS YHCTBIA BO3AYX, a HE TOTOBas
K CTOPaHHUIO TOpIOYasi TOIJIMBOBO3IYIIHAS CMECh) Mpoldiiema JeTo-
HaIMKU OTCYTCTBYeT. [IpH 3HaYMTENHHOM YBEJIWYCHHH TEIJIOBOM Ha-
IPY3KH Ha TOPIIHKM JBUTATENS MpoOiieMa MOXKET OBITh pelieHa 3a
CUeT JOMOJIHUTEIHHOTO OTPBHICKUBAHUS THHINA Ka)JIOTO MOPIIHS
MOTOPHBIM MacjiOM 4Yepe3 CIelHaibHble (POPCYHKH, a TaKKe ycTa-
HOBKOM apOCTOMKHX KJIAIIaHOB.

Cucrema OXJIKJICHUSI IBUTATENsI TAKOKe OJDKHA 00ecreunBarh
0TBOJI O0JIee 3HAUUTEITBHOTO KOJIMYECTBO TEIUIOTHL. JTO JOCTUTACTCS
YCTaHOBKOM KHJIKOCTHOTO pajndaTopa OOJIBIIEro pa3mepa, a y JBUTa-
TeJel C BO3AYIIHBIM OXJIXKJICHUEM — YBEJIMUYEHHEM KOJHMYECTBA OX-
JAKAAOIIETO IIMHIIPBI BO3/IyXa, YTO MOTPEOyeT 3aMeHbI KPbLIbYaT-
KA BEHTWJIATOpa. B 3aBHCMMOCTH OT creneHu (OpCUpOBaHUS JBHUTa-
TeIsT MOXET TOoTpeboBaThcs W Ooliee APPEKTUBHOE OXIIAXKICHHE
MOTOpPHOTO Macyia. Bce 3TO BbI3BIBAET HEOOXOIMMOCTH COOTBETCT-
BYIOIIEH TOPaOOTKH CHCTEM CMa3KH U OXJIXKICHHS TBUTATEIS.

Bropoii BapnanT. Co3iaHue cucTeMbl HajaayBa JUlsl IBUraTe-
7151, KOTOPBIN €e He MMEeEeT MOTOMY, YTO OHa He OblIa 3alpOEKTHPOBa-
Ha KOHCTPYKTOPOM, TpeOyeT CHeUHalbHbIX TEXHHUUYECKHX 3HAHUN
Y TIPUHSATHS OPUTHHAIBHBIX KOHCTPYKTOPCKUX pemieHui. bonbuma-
CTBO TMPUHUMAEMBIX TEXHHYECKUX PEUICHUHA MOXET ObITh pean30-
BaHO TOJIBKO Ha (upme, 3aHMMAIOMICHCS TIOHMHTOM Tpodeccro-
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HaJpHO. TpyAHOCTH 3aKIIFOYAIOTCSI HE TOJIBKO B TOM, YTO HE BCEraa
JOCTaTOYHO MPOCTO, HApUMEp, BBIOpaTh U HACTPOUTH MOIXOAAIIUI
TypOOKOMIIpeccop WM HarHeraTelb. HekoTopwle Jetanu mpuaercs
KOHCTPYMPOBATh W U3TOTOBJISATH 3aHOBO WJIM K€ KapAWHAJIbHO U3Me-
HSATh KOHCTPYKIIMIO IITAaTHBIX JA€TaleH.

Hapsiny ¢ oTaenpHbIMH JeTalsiMM KOHCTPYKLMH, Haubojee
4acTO MOJIBEPTraloTCs HM3MEHEHMSIM JMOO 3aHOBO IPOEKTHPYIOTCA
Y UBTOTOBJISIIOTCS CIEIYIOIINE Y3/l U arperaTsl JIBUraTels U aBTO-
MOOWJISI: CIETICHHE; CHCTeMa BBIITYCKa OTPaOOTAaBIIMX T'a30B; CHC-
TeéMa BIIyCKa BO31yXa; BIIyCKHON TPaKT CHUCTEMBbl IUTaHMsI, BKIIIOUYAs
MIPUTOTOBJICHUE TOPIOUEH CMECH; CHCTEMBl OXJIAXKJIEHUS U CMa3KH;
CHUCTEMa 3aXUraHUs, BKIIOYas CBEYM 3aKUTaHMs. BeImonHsroTcs
U T€ KOHCTPYKTHUBHBIE M3MEHEHHs, KOTOPhIe HEOOXOIMMBI JIJIsI TIO-
Hunra JIBC, uMmeronmx 3aBoAICKyI0 CUCTEMY HaJITyBa.

KOHCTpYKTOpBI COBPEMEHHBIX aBTOMOOWIJIbHBIX JIBUraTesen
CTpEMSITCS MOBBIIIATH UX CTEMEHb CXKATUS €, YTOOBI MOBBICUTH TEP-
muuecknii KII/[, MOIIHOCT M TOIUIMBHYIO 3KOHOMHMYHOCTH. M Bce
’Ke BepXHee 3HAUYCHHE CTETICHHU CXKATHsI He MOYKET OBbITh O€3rpaHuvIHO
BBICOKMM. B OEH3MHOBBIX JABUraTelsIX CTENEHb CXKaTHUsl OrpaHUYEHA
ONIaCHOCTBIO BO3ZHUKHOBEHUS JACTOHALMU. Y JOBJIETBOPSIOIIAS TOMY
YCIIOBUIO T'PAaHHIA 3HAYCHHUW € HA3BIBACTCS ZPAHUell 0emOoHayul.
['pannIia ETOHAIMK 3aBUCUT MPEXJE BCETO OT KauecTBa OEH3MHA,
KOTOpPOE XapaKTepU3YEeTCsl €ro OKTaHOBBIM uyHciaoM. Ho BimsitoT
¥ HEKOTOpBIE TapaMeTpbl KOHCTPYKIMH, Hanmpumep ¢Gopma Kamepsl
CrOpaHHusl, KOJIMYECTBO 3alaJIbHBIX CB€YEH Ha OJIMH LWJIMHAP U T. II.

Crenensb cxartusi y OEH3MHOBBIX JABUTaTeNsX 0€3 HaJ1yBa, IKC-
mnyatupyemelx B LleHTpansHOM EBpome, cOCTaBIseT BEIMUYMHY
€ =7-12. Jlns HWKHEro 3HA4YEHWUsS CTENEHU C)KaTus NpPHUMEHsEeTCS
O0eH3uH Mapku A-76, a sl BepXHEro 3Ha4yeHus TpeOyercsi OCH3UH
Super ¢ okTaHOBbIM unciaoM He MeHee 98. B Poccuu sTomy TpeboBa-
HUIO COOTBETCTBYET OeH3MH Mapku AN-98.

B nu3enbHBIX IBUTaTENAX ONACHOCTh JIETOHAIMU OTCYTCTBYET,
[I03TOMY JIETKOBbIE aBTOMOOWJIM OCHAIIAIOTCS JAM3EJIbHBIMHU JIBUTa-
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TEJSIMU CO CTeNeHbI0 cxkatus € = 19-25. bosee BbIcOKHe 3HAUCHUS €
UMEIOT JBUTATEIN C TpeaKkaMepHbIM ((OopKaMepHBIM) U BUXpEKa-
MEpHBIM CcMeceoOpa3oBaHUEM, T/ie MOBEPXHOCTb KaMepbl CrOPaHUS
yBenuueHa. BepxHue 3HaUeHHUS yKa3aHHOTO JMara3oHa U3MEHEHUs
CTCTICHH C)KaTHsl, KaK MOKa3bIBatloT Gopmyisl (2.3) — (2.6), SBISIOTCS
OCHOBHOW MNPUYMHON BBICOKOW 3KOHOMHYHOCTH JHU3EIbHBIX JBUTaA-
tenedt. OaHaKo NajgbHEHIee YBETUUCHUE CTETNCHU CXKATHUsl HE JaeT
CYIIECTBEHHOTO BBIMTPHINIA B SKOHOMUYHOCTH, HO TIPEIBSBIISET 00-
Jiee BBICOKME TpeOOBaHHS K MPOUYHOCTH KOHCTpyKuuu. [losTomy
BEpXHEE 3HAUCHUE CTETICHU CXKATUs y JTU3eNiel OINpesenseTcss B Oc-
HOBHOM TIOTPEOHOCTHIO CO3/7aBaTh HEOOXOIUMYIO JIJISi CAMOBOCILIA-
MEHEHHSI TOILJIMBA TEMIIEpaTypy BO3/yXa B KOHIIE MPOIecca CHKATHS.

B cnyyae npumeneHus HangyBa O€H3WHOBBIX JBHUTraTeNel, pa-
HEe HE UMEBIINX ITAaTHON CUCTEMbI HAJTyBa, OOIIas CTETIEHb CKaTHs
TOTUTMBOBO3IYIITHOM CMECH YBEIIMYMBAETCS /10 3HAYEHUS £; = €€,
I7ie € — CTENeHb C)KAaTUs B MOPIIHEBOW YaCTH JBHUTraTels, a €, — CTe-
MEeHb CKaTHsl B KoMIipeccope. Eciu He MpUHATH CelMabHBIX MEp, TO
rpaHuIla JeToOHAMKU OyJeT HapyieHa. Yaie Bcero npuxouTcsi CHU-
KaTh CTETIEHb CKATUsI B IOPUTHEBOM YaCTH JIBUTATEIIS.

Hamnpumep, ecniu nuratens 6e3 HaalyBa UMEET CTENEHb CxkKa-
tust € = 10 (3T0 JIBUraTenh SMOHCKOTO aBTOMOOWIIS, paboTaroniuit
Ha OeH3uHe ¢ OkTaHOBBIM yuciioM 100), To mpu HaTyBE BO3ayXa 110
M30BITOYHOTO JaBJIeHUs P, = 1,3 6ap TEOMETPUUYECKYI0 CTEIeHb
CKaTHd cIeAyeT YMEHbIIUTH 10 3HaueHus € = 8,3. A B ciydae Io-
BBIIICHHS JIABJICHUS HaadyBa /0 P, = 1,8 6ap CHW)KEHHE CTENeHU
cKaTusl JOJKHO OBITH e1lie 0oJiee 3HAUUTETbHBIM: € = 6,6.

BaxxapiM ¢akTopoM, MO3BOJISIONIMM MOBBICUTH OOIIYIO CTe-
MeHb CKaThs 0e3 pUCKa BO3HUKHOBEHUS JIETOHAIUHU, SBISICTCS d(-
(eKTUBHOE OXJIAKICHHE HAIYyBOYHOTO BO3ayxa. Hampumep, ecnu
JIBUTATENh C CUCTEMOW HAJTyBa, HO 0€3 MPOMEKYTOUYHOTO TEII000-
MEHHUKA MpHU cTerneHn cxaTus € = 8,0 paboTaer Ha rpaHUIE JIETO-
HaIlUU, TO MPH OCHAIICHUH €ro dPPEKTUBHBIM TEII00OMEHHHKOM
CTENEHb CXKATHUs yJIaeTCs MOBBICUTH JI0 3HaUeHus € = 9,0.
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OpHCHTI’IpOBO‘IHO MOKHO AOIYCKAaTh CJICAYOINIMC BCINYMUHBI
AABJICHUA HaJAyBa B 3aBUCUMOCTH OT HAa3HAYCHUA IBUTATCIIA:

— cepuiiHbIC TOPOXKHBIE aBTOMOOWH: p, = 1,4-1,8 6ap;

— aBTOMOOWIIM CIIOPTUBHBIC U JIJIs paiui: p, = 1,8-2,5 6ap;

— CIIOpPTUBHBIE aBTOMOOMIN «DOpMyJbl-1» U JErKoBbIE aBTO-
MOOMIIH, MTpEeHAa3HAUEHHBIE JJI YCTAaHOBJIEHUS PEKOPAOB CKOPOCTH:
Pa = 2,8-3,4 6ap.

B nacrosimiee BpeMst CyliecTBYeT TEHAEHLUS B CEPUMHBIX aB-
TOMOOWJISIX yCTaHaBIMBAaTh OCH3MHOBBIEC JBUTATEIN C BBICOKOH CTe-
MIEHBIO CXKATHsl M HEBBICOKMM JIaBJIEHHEM TypOOHaJ1yBa, TOTJa Kak
B TOHOYHBIX aBTOMOOMJISIX 3@ CUET Pa3IMUHBIX JOTOJHUTEIbHBIX Me-
pornpusTuii (Hanpumep, BOPbICKMBAHUS HEOOIBIINX MOPIUI BOABI BO
BITYCKHO# TpyOOIIPOBOJ) CTpEMSTCS K Bce 00Jiee BHICOKUM JaBJIEHU-
M HaJ1yBa.

W He HYXHO 3a0bIBaTh: 4eM OOJIbIIE JOJDKHA OBITHh MOIIHOCTb
JIBUTATEJNSA, TEM BBIIIE 3aTPAThl HA MPOBEACHHUE PA0OT MO €r0 TIOHUHTY.

3.3.3. BosiHOBO}i HA/IyB

,HJISI JIy4lICro HAIMOJIHCHUS MWINHAPOB CBCIKHUM 3apsa/10M OUYCHb
Ba’)XHO HCIIOJIB30BAaTh BO3HUKAIOIIUE BO BHYCKHOﬁ CHUCTEMEC BOJIHO-
BEIE ABJICHHA. UTO M ACIaCTCA Ha MMPAKTUKE.

BonnoBele sSBIeHUS BO3HUKAIOT KaK BO BITYCKHBIX, TaK U B BbI-
IMYCKHBIX pr6onp030aax B PE3YyIbTAaTC HUKIIMYHOI'O IMOCTYIJICHUSA
aTMOC(bepHOI‘O BO3yXa B MUJIIMHAPLI ABUTATCIIA IIPU UX HAIIOJTHCHHUN
", COOTBETCTBCHHO, IIPH BBLIITYCKEC OTpa6OTaBHII/IX Tra30B U3 3THUX XKE€
LUJINHIPOB.

Koraa BITYCKHasd CHUCTCMa SBJIACTCA 06HIGI7[ JJIs1 HECKOJIbKHX
LIWINHJIPOB, TO BOJIHOBBIE (MMITYJIbCHBIE) SIBIIEHUS BO BIIYCKHOM
narpyoke OJHOTO IWJIMHJApPA CKa3bIBAIOTCS HA MOBEICHUM BO3IYII-
HOT'O NOTOKA BO BITYCKHBIX NaTpyOKax APyrux UuIMHIpoB. [losToMy
KpaliHe Ba)KHOM OKa3bIBAa€TCS JJIMHA BIYCKHOTO TPYyOONpOBOJIa, KO-
TOPBII UTPAeT PoJib CBOEOOPA3HOIO pe30HaTOpa BOJIH JaBJICHUS. Y C-
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TAHOBJICHO, YTO KOPOTKHE BITYCKHBIE TPYOOIPOBOIBI CMEIIAIOT MaK-
CUMYM KO3(Q(PUIIMEHTAa HANOJIHEHUS 1)y B 00JIaCTh BBICOKMX HaCTOT
BpaIlleHUsI KOJIEHYaToro Baja. [JIMHHBIE )K€ BIyCKHbIE TPYOOIIPOBO-
Jibl 00€CTIEYNBAIOT XOPOIIEE HANIOJHEHUE MPU HU3KUX YaCTOTaX.

B kauectBe 3¢ (heKTUBHON JJIMHBI CUUTAETCS pa3Mep BIYCKHO-
ro TpyOOIpoBO/a OT BO3IYLIHOTO KOJUIEKTOpA J0 BIIyCKHOTO KJlama-
Ha B TOJIOBKE IWJIMHIPOB. /lnamerp BIyCKHOro TpyOOmpoBoAa Ha
NyTH K BIIYCKHBIM KJalaHaMm JOJDKEH MOHOTOHHO YMEHBIIAThCH,
co3/1aBasi KOHUYECKYIO (popMy TPyOOIpOBOJa C IENbIO YBETUUCHUS
CKOPOCTH BO3JAYLIHOTO NOTOKA. J[JIMHA U MONEpEeYHOe CEUEHUE BIY-
CKHOTO TpyOOIIPOBOJIa 3aBUCAT OT paboyero o0bemMa OTJIEIBHOTO 11-
JUHJIPA U OT JKeJlaeMOM MOIIHOCTU. IIpu 3TOM HEOCIOPUMBIM SIBIIS-
€TCsl CJIEIyIollee OCHOBHOE TpeOOBaHME: YEM MEHbIIEe 00beM Iu-
JUH/PA, TEM MEHbLIE 00bEM, a CIIeI0BATENbHO, JUIMHA U MOTIEPEYHOE
CEYEHHE BITYCKHOTO TPYOOMIpOBO/IA.

C yueToM 3TuX peKOMEHJalui ABUTAaTEIN TOHOYHBIX aBTOMO-
Oueii, TpeOyromue MpeAeIbHBIX MOITHOCTEH, TPU TIOHWHTE CHab-
KAIOTCS OTHOCUTEIBHO KOPOTKMMHM BITYCKHBIMHM TPYOOIIPOBOJIaMHU.
JlBurarensiM Ipy30BBIX aBTOMOOWIEH, /Uil KOTOPBIX 00Jiee BayKHBIM
SBJIETCSA MOJIyY€HUE OOJIBIINX KPYTAIIMX MOMEHTOB Ha KOJIEHYaTOM
BaJly IPU HU3KOM YacCTOTE €ro BpallleHus, TpeOyeTcs YCTaHOBKA TIO-
HUHTOBBIX TPYOONpOBOJIOB O0jbIIel UIMHBL. OJIHAKO IMPHU BBICOKUX
4acTOTaxX BpPAaLICHUs KOJEHYaTOro Baja JUIMHHBIE BITyCKHBIE TpyOO-
MIPOBOJBI 3aMEUISIIOT TEMII HapacTaHWs MOIIHOCTH JBUTaTes,
a KpYTSIIMA MOMEHT MOXET JIaXKe 3HAUUTEIbHO CHU3UTHCS.

Takum oOpa3oM, nepes TIOHUHIOM BITYCKHOW CHUCTEMbI BHada-
JIe IPEJCTOUT PEIIUTh JUIEMMY: WIM XOPOIIMHA KPYTSIUNA MOMEHT
IIpU MajblX 4acTOTaX BPALIEHHUS KOJEHYATOTO Bajla U MOHMKEHHAas
MOIIHOCTh JBUTATENsl, WJIK BBICOKAs MOILHOCTb JABMraTeNsl U MOHU-
KEHHBIA KpPYTSIIUA MOMEHT INPH HU3KHMX 4YacTOTaxX BpalICHHUS KO-
JIEHYaTOTO BaJa.

Kak npaBuio, B JBUratensix TOHOYHbIX aBTOMOOWIIEH OTKa3bl-
BAIOTCS HCIIOJIb30BATh BOJIHOBBIE IPOLIECCHI BO BITYCKHBIX TpYyOoO-
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IIPOBOJAX M MHAMBUAYAJIbHO HAaCTPauMBaIOT BIIYCKHOW MaTpyOOK Ka-
xaoro uuiauHapa. [Ipu 3ToM 3a00pHHUK HapyXKHOTO BO3JyXa pacro-
JIaraoT CHapyXM Ky30Ba aBTOMOOWJISI MM MCIIOJIb3YIOT HACTOJBKO
OO0JIBIIION BITYCKHOW KOJUIEKTOP, B KOTOPOM HHKIMYHOCTH PabOTHI
JIBUTATEIISl HE BBI3BIBAET 3HAYUTEIBHBIX KOJIEOAHUH BO3IYIITHOTO I10-
Toka. TakuMm oOpa3oM, KOpOTKas JUIMHA BIIYCKHBIX TPYOOIIPOBOJOB
TOHOYHBIX aBTOMOOWJIEH — 3aJIOT HACTPOWKH 3TUX JBUTATEIECH Ha
MaKCHMaJIbHYIO MOITHOCTb.

Jlnst nBuTatenst JOPOXKHOTO JIETKOBOTO aBTOMOOWIIS HI€alb-
HBIM ObUT ObI BITyCKHOI TPYOOIIPOBOJI NEPEMEHHOM JJIMHBI, KOTOPBIH
MO3BOJIMJI OBl pa3BUBATh IMOBBIIIEHHYIO MOIIHOCTb NPU BBICOKOM
4acTOTE BPALLEHUS KOJIEHYATOro Bajia (IyinHa TpyOONpoBOAa MUHHU-
MajbHa) U MaKCUMaJIbHBIA KPYTALUIMI MOMEHT B JUarna3oHe HU3KUX
Y CPEHUX YacTOT BpaleHUs Bajia ABUTATENs (JTMHA TPyOOIpoBOIa
yBenmueHa). CieoBaTellbHO, HEOOXOAMMBI BITYCKHBIE TPYOOTIPOBO-
IIbl IEPEMEHHOMN JUIMHBI, KOTOPYIO MO>KHO MEHSTH JI0 MOJIY4EHHUs OIl-
TUMaJIbHOW BEJIMYUHBI B COOTBETCTBUH C JIFOOOM 4acTOTOM BpallleHHs
KOJIEHYaTOro BaJa.

HanpammBaercss KOHCTPYKTMBHOE pEILIEHUE, aHAJIOTMYHOE
YCTPOMCTBY TpOMOOHAa — JyXOBOTO MY3BIKJIBHOIO HHCTPYMEHTA,
B KOTOpPOM JUIsl IIJIABHOTO H3MEHEHHUS BBICOTHI 3ByKa JBE TPYOBI
BJIBUTAIOTCS OJTHA B IPYT'YIO (MJIM BBIBUTAIOTCS).

B kauectBe npumepa Ha puc. 3.7 u 3.8 MoKa3aHbl CXEMBbI CHC-
TEM BIIyCKa C PETYIUPYEeMOW UIMHOW TpPyOONpOBOIOB st 6-1H-
JIMHAPOBBIX JIBUraTeNIEN C pa3IMYHbIM PACIIOJIOKEHUEM LIWIINHPOB.

1 Puc. 3.7. Cxema cHCTEMBI BITyCKa OJTHOOJIOUHO-

ro JU3EJIbHOr0 JBUTATENs] C BOJHOBBIM
) 3 HaJITyBOM:

1 — Typbokommpeccop; 2 — NPOMEXYTOUHBIH

___,_,—-—-7‘/—| TEMIO00OMEHHUK; 3 — pecuBep; 4 — 00bEMHBIN

C PE30HATOp; 5 — TEJIECKOINYECKOEe KOJICHO BOJI-

W HOBOTO TPyOONpoBO/ia; 6 — OJOK IMJIWHAPOB

46 1[2]3]4]5]s 4 JIBUTATEIIS
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Puc. 3.8. Cxema cucremsl BIycKa ABYX-
OJOYHOr0 JU3ENbHOTO JIBUIATEILd

C BOJIHOBBIM HaJIyBOM: ]
1 — Typbokommpeccop; 2 — TPOMEXKY-
TOYHBIH TEIIOOOMEHHHUK; 3 — pecHBEp; L

4— pesoHarop neoro (JI) Omoka
IWIMHIPOB; 5 — pe3oHaTop mpasoro (I1)
6JI0Ka IMIMHIPOB; 6 — TEJIECKOInYec-
KHe KOJIEHA BOJTHOBBIX TPyOOIIPOBOIOB

B npuBeneHHBIX cXeMax OJWH PE30HATOpP OObEIUHSET TPYIITY
U3 TPEX IUIUHIPOB, BCIBIIIKM B KOTOPHIX CIEIYIOT pAaBHOMEPHO Ye-
pe3 240° moBopoTa KoJieHYaToro Baja. J[JinHa U mornepevyHble ceue-
HUS BIIYCKHBIX NTaTPYOKOB, OEpYyILINX HAayallo U3 pe30HAaTOPOB, 0ObIY-
HO TPUHUMAIOTCSI TaKUMH JK€, KaK M B INTaTHOW CHUCTEME BITYCKa.
JInist yMEHBIIEHHUS! COTIPOTUBIICHHUS IOTOKA BO3/1yXa HadaJIbHAs 4acTh
BITYCKHBIX TATPYOKOB BBITIOJHSETCS B opMe pacTpyoa.

O0beM pe3oHaTOpa W JUIMHA PE30HATOPHOTO TPYOOMPOBOJIA
CYILECTBEHHO BIIMSAIOT HA HACTPOWKY BOJIHOBOM cucteMsl. [Ipu aTom
YYBCTBUTEIHHOCTh CHCTEMBl Ha HM3MEHEHHE UIMHBI PE30HAHCHOTO
Tpybonposona B 1,5-2,0 pa3a Bble, 4eM Ha U3MEHEHHE 00beMa pe-
3oHaropa. [1o 3Toif mpuuMHe 11e1eco00pa3HO BHIMOIHATH PE3OHATOP
B BUJIC YaCTH IITATHOTO BITYCKHOTO KOJUIEKTOPA.

OnHako peann3oBaTh TaKUE MOCTOSHHO PETYIHPYEMbIe BITYCK-
HBIE CHUCTEMBI JUIsI aBTOMOOWMJIBHBIX JBUTATENEH JOBOJIGHO TPYAHO
M3-32 CIIO)KHOCTH HMCIIOJHHUTEIBHOTO MexaHu3Ma. [loaromy Ha mpak-
THKE UCTIOJB3YIOT 00Jiee MPOCThIE BITYCKHBIE CUCTEMBI C IEPEITYCKOM
YacTH HAJJIyBOYHOTO BO3/yXa Ha BXOJ TypOWHBI, a TAKXKe JIBYXCTY-
MEHYaThle BITYCKHBIE TPYOOTPOBOBI PA3IMYHON JUTMHBI MU, COOT-
BETCTBEHHO, C Pa3HBIMU MOMIEPEYHBIMHU CEUCHUSMH.

Br160p ¢GopmbI BIyCKHOTO TpyOOIIPOBOAA 3aBUCHT OT OCOOEH-
HOCTEH KOHCTPYKIMH auratens. OdeHb CyIIECTBEHHBIM 00CTOsI-
TEJIbCTBOM SIBJISIETCS KOJIMYECTBO €0 IWIMHIPOB, T. K. OHO OIpe/e-
nsieT GopMy BOJIHBI JIaBJICHUS M CHITY TYJIbCAIlMil BO BIYCKHOW CHC-
teMe. Ha puc. 3.9 mokasana cxema BOJHOBOIO HajJyBa, IpH
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KOTOPOM 3HEprus, HeOOXOoauMas JJis PeryJupoBaHUs pacxoja Hal-
JYBOUHOTO BO3/yXa 4Yepe3 TypOUHY, CO3/1aeTcs B pe3yibTaTe Myllb-
CallMii rasa Ha BIYCKE W BBITyCKe. Mcnonp30BaHME TaKOW CXEMBbI
HAJ|IyBa 3HAYUTENBHO YJIYYIIAET MPUEMHUCTOCTh ABUTATENIS U aBTO-
MOOWJIS B TIEJIOM.

Puc. 3.9. Cxema cucremsl BIyCKa C BOJHO-
BbIM HAJIyBOM W NEPEMNYCKOM HaIIy-

E_I BOYHOI'O BO3/yXa!

1 — Typbokommpeccop; 2 — MPOMEKYTOUHBIH

TEIUIO0OMEHHUK; 3 — MKEKTOp; 4 — pecHBep;

5 — pe3oHATOpHl; 6 — OJIOK IWIMHIPOB JIBH-

rare’is; 7 — BO3BPATHBIC KIIaTlaHbI

JlnuHa 1 00beM pe30HATOPOB 5 MOJAOMPAIOTCS C YYETOM Hau-
0oJtee XapakTepHBIX peKUMOB paboThl nBurarens. [Ipu Bexosae aBu-
rateisi Ha peXUM HOMHMHAIBHON MOIIHOCTH BO3BpATHBIE KIIANIAHBI 7
aBTOMATHUYECKH 3aKpbIBAlOTCS. KpyTAmmii MOMEHT 3HAYUTEIHHO
BO3pACTET B TOM CIIydae, €ClIM BO3SHUKAIOIINE MIPU 3aKPBITHH BITYCK-
HBIX KJIAMIAHOB YAapHBIE BOJIHBI MTYJbCHUPYIOIIEr0 BO3AYIIHOTO TOTO-
Ka y/acTcs HMCIOJIb30BaTh IS JO3aPSAKH IPYTUX HUIUHAPOB. Yem
OoJbIlle NMJIMHIPOB OOBEAWMHSETCS B OJUH BITYCKHOW KOJUIEKTOD,
TEeM MeHee 3HAUUTENIbHBIM OKa3bIBaeTcsl 3 (GEKT BOITHOBOU J103apsi-
K1, TIOCKOJIBKY MYJBCAIIMU B KOJIJIEKTOPE BHIPAaBHUBAIOTCSI.

Hawubounee 3¢pexTnBHO MOAOOHAS BITyCKHAs cCHCTEMa paboTaeT
y 3-IMIMHIPOBOTO ABHTATENs, T. K. 3/IeCb OJHOBPEMEHHO C 3aKpbI-
THEM OJHOTO BITYCKHOTO KJIallaHa HAYMHAET OTKPBIBATHCS JPYTOM.

@OUPMBI-U3rOTOBUTENN MPEUIAraloT U JIpyrue KOHCTPYKTHB-
HBIE PEIICHHsI BITyCKHOW cUCTeMbl. Hammpumep, BIyckHbIE TpyOOIIpO-
BOJIbI jBuratTenis V6 ¢upmbl Audi UIMEIOT TUCKPETHO M3MEHSIEMYIO
C TIOMOUIBIO CTICIUANIBHBIX 3aCJIOHOK JUTMHY U HEOJIMHAKOBBIE IOTIe-
peunsbie ceueHnst. Cxema Takoro BITyCKHOTO KOJUIEKTOpa IMOKa3aHa Ha
puc. 3.10.
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Puc. 3.10. Cxema KOJIEKTOpa C JUCKPETHO H3-
MEHSIEMOU JUTMHON TPyOOIPOBOJIOB:
1 — BIIyCKHOHM KOJUIEKTOp; 2 — 3aCJIOHKH Tepe-
KITIOYEHHUS JUTMHBI BITYCKHBIX TPYOOIPOBOIOB;
I—- xoporkmii TpybompoBox; II— mmHHBIH
TPYOOIPOBOX

Bozayx mocne Bo3aymHOro (MIBTpa MOCTYIMAET B LEHTPATb-
HYI0 4acTh BIYCKHOIO KoJuiekTopa. Ilpu mosjoxeHuun 3acioHOK 2,
0003HaYEeHHOM MTyHKTUPHOU JIMHUEH, padOTaIOT JUTMHHBIE BITyCKHbIE
TpyOorpoBoabl I MpOTHKEHHOCThIO 0KOJIO 780 MM ¥ TIOTIEPEYHBIM
ceuernrem mnpumepro 800 MM, KOTOpbIe 00€CTEeUnBAIOT BBICOKUIA
KpPYTSIIUI MOMEHT B 30HE HU3KOM YaCTOThI BPAILEHUs KOJEHYATOrO
Bayna. [Ipu wactore 4000 06/MUH 3acIOHKH 2 MEPEKPHIBAIOT CEUCHUS
JUIMHHBIX TpyOonpoBo10B (Ha puc. 3.10 nosioxeHne 3acIOHOK MOKa-
3aHO CIUIOIIHOM JIMHUEN) U OTKPBIBAIOT BO3JyXYy IYThb B KOPOTKHE
TpyoornpoBosl 1. Temeps kopoTkue TpyOOTIpoBo kI I ¢ monepedHsIM
ceuennem 1200 Mm* ¥ 1IHHON 0K0O 380 MM TO3BOJSIOT CO3/ATh
BBICOKYIO MaKCUMaJIbHYI0 MolHocTh JIBC.

Bonee mpocroe Mo KOHCTPYKIMH, HO JAOCTATOYHO 3(h(HEeKTHUB-
HOE PELIEHUE UCMOJIb3YETCs Ha HEKOTOPBIX PAIHBIX O-LIUIMHAPOBBIX
neuratensx (puc. 3.11).

1 2
Puc. 3.11. Cxema cucteMbl BITycKa C pasje- 3
JIIEMBIM BITyCKHBIM KOJJIEKTOPOM: . 4
1 — BO3myXx03abOpHUK; 2 — BO3IYIIHBIHA
¢unsTp; 3 — pasnmenuTeNbHAs 3acioHKa; 4 —
BIIYCKHOH KOJUIEKTOp; 5 — OJOK IIIMHAPOB 5
JIBUTATEJIsl; 6 — BBITYCKHBIC KOJUIEKTOPBI 6 | 1 | 2| 3J 4 | 5 | lj‘l/
| Iy . )
/s

Bo BITYCKHOM KOJUICKTOPEC TAKOro IABUIaTciisd YCTAHOBJICHA
pasaACIIMTCIIbHAA 3aCJIOHKA, KOTOpas Mnpu HHU3KOM 4acTOTe BpaliCHUA
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KOJICHYAaTOTO Bajia 3aKPhIBACTCSA M JICTUT KOJUIEKTOP HA JIBE YacCTH.
[Tpu 5TOM KakJIasi 4acTh BIIYCKHOW CHCTEMBI O-IIMJIMHIPOBOTO JBH-
rareist OOCITy)KHBAET BCErO TPHU LMJIMHJPA, B PE3YJbTaTe YEro BO3-
HUKaET BOJHOBOM 3¢ (eKT, UMEIOIHii MecTO B 3-IIMJIMHIPOBOM JBHU-
rarene. Takum oOpas3om, Giaronapsi BO3SHUKAIOLUIEMY PE30OHAHCHOMY
HA/ITyBY TIPH 3aKPBITON Pa3/IEIUTENLHON 3aCTIOHKE 00ECTIeYMBAETCS
YBEIMYEHUE KPYTALIETO MOMEHTA.

VYrnpapieHue pasaeauTeNbHOW 3aCIIOHKOM MOKET OCYILECTB-
JATHCA DJIEKTPOMArHUTHBIM KJIAlIaHOM I10 CHUTHAIy OJOKa ynpasJe-
HUS 100 MCTIOJHUTEILHBIM MEXaHU3MOM, cpabaThIBAIOIINM B 3aBH-
CHMOCTH OT BEJIMYHMHBI Pa3peKeHHsI BO BIIYCKHOM Koiuiektope. Ilo-
no0Has cucTeMa 0JMHAKOBO 3(P(EeKTHBHA HA JIBUTATENSX KaK C JABY-
M1, TaK U C YETBIPbMs KJIallaHaMH Ha [AJTHHIIP.

3.4. ToHUHT BBILYCKHO CHCTEMBbI

Cucrema Bblllycka OTpaOOTaBIIMX T'a30B COJEPKUT CIEIYIO-
M€ KOHCTPYKTHUBHBIC 3JICMCHTHI: BI)IH}’CKHOI;'I KOJIJICKTOP, BBIXJIOII-
HYIO TpyOy (WJIM HECKOJIbKO) U TiymuTtens (puc. 3.12), nepen koTo-
PBIM MOXET OBITh BCTPOCH KaTAIMTUYECKUM HEUTpasin3aTop 0Tpado-
TaBIIMUX I'a30B, HpCZIHa?;Ha‘-ICHHI)Iﬁ 11 CHUZKEHHUS UX TOKCUYHOCTH.

Puc. 3.12. Cxema TaymuTess OTpaOOTaBIIUX T'a30B:
1 — ocHOBHOW ThymmTens; 2, 3, 7, 8§ — TpyObI, 4, 6 — TIEPErOPOAKH; 5 —
JTOTIOJTHUTETEHBIN TITYIIIATENE (PE30HATOP)

3.4.1. IllpoTruBoaaBieHne

JIro0oit mBUTATENH JOJHKEH OCBOOOMKIATHCS OT MPOIYKTOB Cropa-
Hus paboueii cmecu. OH JIOJDKEH BBITOJIKHYTh M3 ce0si 0TpadOoTaBIINE
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rasbl 10OCJI€ TOTO, KAK OHM B LIWJIMHAPE COBEPLIWIN MOJIE3HYIO padoTy
paciupenus. s 9TON Leny IpeAHa3HadeHa BBITYCKHAs CUCTEMA, KO-
TOpast IOJDKHA OBICTPO YAAJIHUTh 3TH Ta3bl. Beskoe conpoTHBieHnE Mo-
TOKY BBIXJIOITHBIX T'a30B CHMKaeT 3(P(EKTUBHOCT pabOTHI IBUTATENS.
Ecimy rne-to B BBITYCKHOW CHCTEME BO3HUKIIO MECTHOE COIIPOTHBIIE-
HUE, BOJIHA JABJICHUS Ia30B MOXKET OTPA3UThCA OT 3TOrO CONPOTHUBIIE-
HUS Ha3aJl, 3aTPYy/HsISI 3aBEPIICHUE YEThIPEXTAKTHOIO paboyero MuKia
nsurarens. Takoe siBJIEHUE Ha3bIBACTCS MPOMUBOOABGIEHUEM BbIITYCK-
HOU cucteMsbl. [IpoTuBOmaBieHne ecTh B 000N cucreme. Jlake mps-
Mast TJajiKast TpyOa OKa3bIBaeT CONPOTHUBIICHUE TIOTOKY Ta3a.

W36aBrienne nBurarenst OT 3TOW MPOOJIEMBI SBISETCS OCHOB-
HOM 3a/aueit pa3paboTINKOB BBICOKOI((EKTUBHBIX BBHIITYCKHBIX CHC-
TeM. [Ipy 5TOM OHHM BBIHYXJIEHBI UCKaTh OTBETHI HA IENbIA OykeT
B3aMMOCBSI3aHHBIX BOIPOCOB: YMEHBIIEHHUE LIyMa IPU BBIITYCKE OT-
paboTaBImIMX Ta30B JI0 YPOBHS, HE MPEBHIMAIOIIETO YCTAaHOBICHHBIX
CaHUTAPHBIX HOPM; CHI)KEHHE KOJIMYECTBA TOKCUYHBIX KOMIIOHEHTOB
B OTpa0OTaBIIMX ra3ax /10 3HAUE€HUH, HE MPEBBILIAIOIINX MTPEIEIBHO
JOTYCTUMBIX KOHIIEHTpAalMil; obecrieueHne MHUHMMAaJbHBIX HOTEPh
SHEPruM OTPaOOTABIIUX I'a30B HA IYTH OT BBITYCKHBIX KJIAaHOB JI0
OKPYXKAIOILEH Cpelbl; XOPOLIYI0 OYMCTKY U NPOAYBKY LUIMHAPOB
nsurarens. Bmecrte ¢ TeM cucrema BBIITYCKA JO0JKHA UMETh OTHOCH-
TEJIBHO MPOCTYIO KOHCTPYKIINIO; OBITh TEXHOJIOTMYHOW B U3rOTOBIIE-
HUU U NIPU TEXHUYECKOM OOCITy)KUBAHNU; UMETh HEOOJIBIIYIO METaJl-
JIOEMKOCTb U IIPUEMIIEMYIO CTOUMOCTb.

JIro60ii aBTOMOOWIIb JTOJDKEH MMETh BBITYCKHYIO CHUCTEMY, KO-
TOpasi CHIKAET LIyM JI0 TIpueMiieMoro ypoBHs. OmHako 1r060oe Mepo-
MIPUATHE, CHIDKAIOIIEE IIyM, CO3JacT IpoTuBoAaBiieHHE. [losTomy
YMEHBIIICHHUE IIIyMa U YBEIMYEHUE MOILIHOCTHU JIBUraTels BCErAa Tpe-
OyIOT B3aMMOMCKITIOYAIOIINX KOHCTPYKTUBHBIX pemeHnid. Bes Tpya-
HOCTb KOHCTPYHPOBAHUS BBHICOKOA((PEKTUBHON BBITYCKHOW CHCTEMBI
3aKJII0YACTCS B IIOMCKE KOMIIPOMUCCA.

Hanpumep, mym aBuratenss MOXKHO CBECTM K MMUHHUMYMY, yC-
TaHABJIMBasl Ha BBIXJIOMHON TpyOE HE OJUH, a HECKOJBKO IIIYIINTE-
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nen. [lym mcye3Her, HO NMPOTUBOAABICHUE, KOTOPOE CO3MaNYyT 3TH
TIIYITUTENH, BOOOIE HE NAcT JABHWrarento padorats. M Haobopot —
€CIIM yNaJIUTh BCE TJIYHIMTEIU U APYTrU€ MECTHBIE CONPOTUBIICHUS
B BBIITYCKHOW CHCTEME JABUraTelsl, €0 MOUTHOCTh 3aMETHO MOBBICUT-
s, HO LIIyM 3HAQUUTEIbHO yCUIMUTCS. [ NIylmuTens OTHUMAET y JBUTa-
TEJs 3HAUUTEIbHYIO JOJII0 MOIIIHOCTH.

Ho naxe ecnu ynaneHsl Bce MbICIUMbIE COPOTUBIEHUSI IOTO-
KY BBIXJIOITHBIX I'a30B, BO3MOKHOCTH IMOBBIILIEHUSI MOLIHOCTH HE CO-
BCEM HcuepraHbl. MOXHO HMCIOJb30BaTh €IIe OJHO CBOMCTBO razo-
BOT0 NOTOKA, KOTOPOE MO3BOJIUT YIYYIIUTh OYUCTKY LMJINHIAPOB OT
OTpabOTaBUIMX Ta30B. JTO CBOICTBO CBSI3aHO C MHEPLUOHHOCTHIO
ra3oBoro noroka. IIpaBuibHO CKOHCTPYMpPOBAHHAs BBITYCKHAsl CHC-
T€Ma MOKET HE IPOCTO MO3BOJIATH OTPAOOTABIINM Ta3aM BBIXOJUTh
HapyXy U3 LWIMHJPOB JIBUTATENsl, OHA MOXKET MX oTcachiBaTh! J{is
ATOTO B MHOTOIIWJIMHAPOBOM JIBUTATelle HEOOXOJMMO YCTAaHOBHTH
COOTBETCTBYIOIIYI0O KOHCTPYKLHIO U3 TPYyO HEOOXOJAMMOU JITMHBI
Y KOH(PUTYpaIlMi U PacIOJIOKHUTh €€ TaK, YTOOBl MOXKHO OBLIO HC-
10JIb30BAaTh MOCJIEOBATEIBLHOCTD BBIXJIOMHBIX UMITYIbCOB.

PaccmoTpuM nelicTBHE MHEPLMOHHOCTH Ia30BOTO NOTOKA Ha
IIPUMEPE YETHIPEXUUIUHIAPOBOIO JABUraTeNsl, UMEIOLIEro MOPSI0K
paboTsl nuIUHAPOB 1-3-4-2.Ecnm BBIMYCKHOM KOJUIEKTOP YCTPOEH
TaK, 4To TpyOa, M0 KOTOPOM JIBMXKETCS ra3 U3 MEpBOIrO IWINHJIpA,
B HY)KHOM MECTE COEJMHSETCS C TpyOOH, CBA3aHHON C YETBEPTHIM
LWIMHAPOM, TO ra3 U3 MepBON TPyObl, IBUTrasiCb MUMO KOHIIA TPY-
ObI YETBEPTOTO IMJIMHJIPA, YXOAUT 10 HHEPIUH Jablie, HO CO3/a-
eT 3a co0ol pa3pexeHue, 3a CYET KOTOPOIr'o BHICACHIBAETCS a3 U3
yeTBepTOro MmwinHApa. OTpadoTaBmIM ra3 MOKHUIAET YETBEPTHIN
HUJUH]IP OBICTpEE.

[Ipu KOHCTPYHPOBaHUM BBITYCKHOTO KOJIJIEKTOpA C MCIOJIb30-
BaHUEM JTOTO NPUHIIMIIA KXABIH IUIMHIP OyneT MmoMorarh clie-
IYIOIEMY IWIHHIPY OCBOOOXAAThCS OT OTpaboTaBIIMX Tra3oB. Ta-
KOU MPOLIECC HA3BIBACTCA UHEPUUOHHOU NPOOYBKOIL.
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3.4.2. BoinycKkHbIe KOJJIEKTOPBI ABUTaTeIeid,
He HMEKIIMX CHCTeMbI TYpOOHaIyBa

Baxknelmum KOMIIOHEHTOM BBITYCKHOM cuctembl JIBC mnoBbI-
IIEHHOW MOIIIHOCTH SIBJIIETCSI TIOHMHTOBBIN TPyOYaThIii KOJIIEKTOD,
3aMEHSIFOIIUI CTaHIAPTHBIN JTUTON BBITYCKHOU KoyuiekTop. Heo0xo-
JIMMOCTH 3aMEHBI CEPHITHOTO KOJUIEKTOpa 00YCIIOBJIEHA TEM, YTO IIPU
MOAM(UKAIIIK JBUTATENs, HAIPABICHHON Ha TOBBIIIEHHE €r0 MOIII-
HOCTH, BO3pPAcTaeT MOTOK BBIXJIOMHBIX I'a30B, U CONPOTUBICHUE BbI-
MIYCKHOTO TPaKTa 3HAUYUTEJIbHO yYBEIMUMBaeTcs. B ciiydyae ycTaHOBKHU
CUCTEMBI HaJ|/lyBa JABUTaTENs 3aMEHA BBIITYCKHOI'O KOJUIEKTOpA SIBJIS-
eTcst 0053aTeIbHOM.

KoHkpeTHas BennumHa 100aBKM MOLIHOCTH, KOTOPOH MOKHO
JOCTUYb 3aMEHOM KOJIIIEKTOpA, 3aBUCUT OT UCXOJHOM KOHCTPYKLUU
BBIITYCKHOM cucTembl. Eciii cranaapTHas BBIITYCKHAsi CUCTEMA UMEET
JIUTOM KOJUIEKTOpP € LIEPOXOBATOW IMPOTOYHON YaCThIO U KPYTBIMU
M3rudaMu, BCTaBKH U3 M30THYTHIX TO(QPUPOBaHHBIX TPYO, TO OHA 00-
JaaeT O4YeHb OOJIBIIUM CONpOTHBICHHEM. Ee 3aMeHa Ha TIOHMHTO-
BBIN KOJUIEKTOP MOXKET 100aBUTh 3—5 1. ¢. (2,2-3,6 kBT).

KoHcTpykius koJijiekTopa He MOJIYMHSETCS] CTPOroil Hayke, ee
Jare BCero moAOUParT METOJ0OM Mpo0 U omuOok. OCHOBHAS Ues
COCTOMUT B TOM, 4YTOOBI MOA00OPATh pallMOHAIBHBIE AUAMETP U JJIUHY
TpyO, a Takke KauyeCTBEHHO COEIUHUTHh MX B HYKHBIX MecTaX. XO-
polasi BHIIYCKHAs cUCTEMA JO0JDKHA UMETh MUHUMaIbHOE KOJMYECT-
BO U3rubo0B TpYO.

YcTaHOBKa HOBOTO KOJUIEKTOPA HE BBHI3BIBACT mpodiieM. boib-
IIMHCTBO TIOHMHIOBBIX KOJUIEKTOPOB HMEIOT TE K€ IMPUCOECIUHU-
TeJbHBIE pa3Mepbl, YTO M IITATHbIE KOJUIEKTOPBI. Vcmomab3yroTes Te
XKe JieTanu KperuieHnd. Ha Moaensax ¢ KaTaJuTH4eCKUM HelTpaau3a-
TOPOM MOTYT Pa3IMyaThCs JIMIIbL MECTa PACHOJIOKEHUS KHCIOpPOI-
HBIX JaTYUKOB.

XenarenbHo, 4TOOBI Ha HOBOM KOJUIEKTOPE OBUIM TOJCTBIE
(aHIBL, TOT]Aa OHU HE TOKOPOOATCS M HE MOTeKyT. Eciu TpyOb! TOJI-
CTOCTEHHBIE, TO OHU HE CKOPO MPOPKABEIOT, /1a U 3BYK OT HUX JIy4lle,
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4eM OT TOHKOCTEHHBIX. He OyzmeT numrHM oOpaTHTh BHHUMaHHE Ha
pe3ynbTaT MPOKIAJKH BBIXJIOMHBIX TPYO MOJ JHHUIIEM aBTOMOOHIIS.
Benp Hy)KHO Tpu 3TOM elie U 00ecTeunTh TOCTAaTOYHBIN JTOPOKHBIN
IIPOCBET, YTO IPH €371€ [0 POCCUMCKUM JI0POr'aM O4YEHb BAYKHO.

Ecian ynaercs COXpaHUTh CTaHIAPTHBIA JTIOPOKHBIM IPOCBET,
TO TPUTOAUTCS TIOHUHTOBBIA KOJUIEKTOP JH000# KOHCTpYyKIuH. Tro-
HUHTOBBIE BBIITYCKHBIE KOJUIEKTOPBI TAKK€ MMEIT Pa3HOOOpa3HbIN
BHEIIHUA BHUJ U CTOMMOCTb. ECTh BBIOOp naxke B mpejenax OJHOM
Y TOM ke KOHCTpYKIMU. HauMeHnee 1OporuM sBISETCS KOJIEKTOP U3
[NIAJJKUX CTAJbHBIX TPYO, KOTOPbIE MOXHO CAMOCTOSITEJIBHO TMOKpa-
CUTh B JIIOOOM IBET. 3aTe€M MO Mepe HapacTaHUs CTOMMOCTH UIYT
KOJUIEKTOPBI 3aBOJICKOM OKpPACKH, KOJIJIEKTOPBI C BBICOKOTEMIIEpPa-
TYPHBIM TOKPBITHEM M KOJUIEKTOPBI M3 Hepxkaserouen cranu. [lo-
cieqHue 001a1a0T HauOobIIEl T0JITOBEYHOCTHIO, a OJIMPOBaHHAS
Hep’KaBerollas cTajib elle U kpacupa. MIHOT1a MOKHO BCTPETUTH BBI-
MIYCKHBIE KOJUIEKTOPBI 1aXKe C XPOMUPOBAHHOM MMOBEPXHOCTHIO.

Ha roHo4HbIX aBTOMOOWJISX BBIXJIOIHASI CUCTEMA BBINOJIHSET-
csl U3 TpyO OJIMHAKOBOM JUIMHBI, IOTOMY YTO JUIsl BBICOKHX 00OpOTOB
Bajla IBUTATENsl TOJIBKO OHU U rojsarcs. Ha HEKOTOPBIX CIOPTUBHBIX
MOJENAX TpyOUaThlii KOJUIEKTOP SIBJISIETCS OCHOBHBIM M €IUHCTBEH-
HBIM 000pYZ0BaHUEM BBIITYCKHOW CUCTEMBI.

3.4.3. BollycKHbIe KOJLIEKTOPBI IBUTaTeJieil ¢ TypOoHay1yBOM

JIydmyM THIOM KOJUIEKTOpa AJIsl ABUTaTels ¢ TypOOHaJIyBOM
SIBJIIETCSI JINTOW KOJUIEKTOP, XOTSI OH M HE BBITVIUT TaK )K€ KPAacHBO,
KaK KOHCTPYKLUS U3 KPYIJIbIX MOJUPOBAHHBIX TPyO. 3aTo OH 00saaa-
eT 0osiee 3HAUNUTEIIbHBIM TEPMUUECKUM CONPOTUBIIEHUEM U CIOCOOEH
yZepkaTh 0oJblle Tela BHYTPH, YMEHbLIAasi HArpeB MOCTYIAIOIIEr0
BO BIIYCKHOM TpPakT Bo3ayxa. Kpome TOro, oH iy4iie BbIACPKUBAECT
LUKJIbl HarpeBa U OXJIAXICHUS U IPU 3TOM HE TPECKAETCs, KaK KOJI-
JIEKTOp, CBAPEHHBIN U3 TPYO.

XenatenbHO NONOIHUTENBHO M30JIMPOBATH KOJUIEKTOP C IIOMO-
IIbI0 BBICOKOTEMIIEPATYPHOTO MOKpBITUS. PDUpMBI, NPOU3BOSAIINE
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TEIUION3O0JISIIIMOHHBIEC TTOKPBITHS, MPEIaraloT MaTeprualibl Ha OCHOBE
KEepaMHKH, KOTOPbIE BBLAEP)KUBAIOT Temiieparypy 1o 1100 °C.

MO’HO CBapuTh BBIXJIOTIHbIE NATPYOKH U3 TPYO OAMHAKOBOU
JUTUHBI, YTO MPAKTHUKYETCS] HA TOHOYHBIX aBTOMOOMJISIX, Ha KOTOPBIX
YCTaHOBJIEHBI JIBUTATENIM ¢ TYpOOHAJAYBOM. DTO MOMOXKET CIKOHO-
MUTH HECKOJIBKO JIOMaANHBIX ciil. HO cBapHbIE BBITYCKHBIE KOJUIEK-
TOpPBI U3 TPYO MMEET CMBICHI AeNaTh TOJBKO B TEeX CIydasX, KOrjaa
CYIIECTBYET HEOOXOIUMOCTh BBIPABHMBAHUS MPOTSIKEHHOCTU Ta30-
BBIX TIOTOKOB WJIM KOT/Ia HET MOAXOSIINX JIUTHIX KOJUIEKTOPOB.

Xopoiue KOJUIEKTOPbI TaKOTO TUMA CTOSAT JIOBOJBHO JOPOTO.
Takue KOJIEKTOPHI TOJKHBI OBITH CETaHbl U3 KApOIPOUYHON CTalH,
MHAuYe€ OHU HE BBIJCPKAT JEHCTBYIOIIMX TEIUIOBBIX Harpy3ok.
A cBapHBI€ HIBBI B KOJUIEKTOPE TOPMO3ST I'a30BbIi MOTOK.

3.4.4. 'nymiuTe/ M M KaTAIUTHYECKHH HelTpaIu3aTop

To, 4TO HaXOAUTCS 3a KOJUIEKTOPOM, TOKE OKa3bIBAET CYIIECT-
BEHHOE BIIMSHUE Ha MOUIHOCThH jasuratend. Ilocne Bbixoma otpabo-
TaBIIMX Ia30B U3 BBITYCKHOTO KOJIJIEKTOPA OHM JIOJIKHBI ITPE0I0JIETh
€Ille HECKOJIbKO Iperpaa. Y aBTOMOOWIS, HMMEIOUIEro JBHUraTellb
¢ TypOOHaAIyBOM, cpa3y 3a KOJUIEKTOPOM YCTaHOBJIEH TYpOOKOM-
npeccop. Ho 0 HeM nmoroBopum nosxe.

VY nBurarens 6e3 HajyBa IEPBBIM Ha CBOEM ITYTH T'a3bl BCTpE-
TAT KaTAIUTHYECKUN HEUTpamm3aTop, OOBIYHO MPHUKPEIUIIEMBbIH
K IPUEMHON TpyOe BBITYCKHOM cucTeMbl. [l OOJIBIIMHCTBA COBpe-
MEHHBIX aBTOMOOWJIEH KaTaJIMTUYECKUM HEWTpaiu3aTop — 3TO OC-
HOBHOM JIEMEHT BBIITYCKHON CUCTEMBI, T. K. 0€3 CHCTEMbI HEUTpaJu-
3allMM BPEAHBIX BHIOPOCOB aBTOMOOMIJIb HE JIOMYCKAEeTCs K 3KCIUTya-
Tanuy. KaTaluTUYecKuil HEUTPaIu3aTop CIYKUT JUIsl YMEHBIICHHUS
TOKCUYHBIX KOMIIOHEHTOB B OTpaboTaBmux rasax. Crneunguka co-
BPEMEHHBIX KaTAIUTHYECKUX HEUTPAIU3aTOPOB, BBITYCKAEMBIX IIPO-
MBIIUIEHHOCTBIO, COCTOMT B TOM, 4TO 3(QEKTHBHYIO HEHTpanu3a-
LU0 TOKCUYHBIX KOMIIOHEHTOB OHM OCYILECTBJIAIOT JIMIIb NPU 3HA-
yeHuHu Kod(¢uuueHTta n3oObiTka Bo3ayxa o = 0,994 + 0,003, T. e.
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npu 0OOTaleHHON TOIUTMBOBO3IYITHOW paboueit cmecn (o < 1).
A Hamnydmas TOIUIMBHAs 3KOHOMUYHOCTb JIBUTaTeNsi UMEET MECTO
npu pabote Ha OOCTHEHHBIX cMecsX npu Kod(duimente n30ObITKa
Bo3myxa oo = 1,05-1,15.

C uenblo orpeneneHns: KOJIMYecTBa KUCIOPO/ia, COAEpKaILErocs
B OTpaOOTaBIIMX Ta3aX, U BO3MOXHOW KOPPEKLUH COCTaBa TOILTHBO-
BO3JIyIIHOW cMecH, obecniednBaromero 3pdexTuBHy0 paboTy KaTaiu-
TUYECKOTO HEWTpPAIM3aTopa, B BBIIYCKHOM TPAKTE YCTAHABIMBACTCS
JaT9NK OOpaTHOW CBS3M, TaK HA3bIBAEMBIN J1AMO0a-30H0 (KUCIOPOI-
HBIM 1aTunk). Ha HEeKOTOphIX aBTOMOOMISIX (HAmpuMmep, Ha STTOHCKUX
aBTOMOOWIISIX (upMbl Toyota) pasmeraror nake JBa TaKUX JaT4ydKa:
OJIMH — Ha BXO/I¢ B KAaTAIMTUYECKUI HEUTPAIU3ATOP, a IPYrOf — Ha BBI-
XO0JIe U3 HEr0. DTO TO3BOJISIET OJIOKY MEKTPOHHOTO yIPaBJICHUsS pado-
toit mBurarens (B2Y), T.e. 60pTOBOMY KOMITBIOTEDPY, OIICHUBATH (-
(beKTUBHOCTH PaOOThI KATAIUTUIECKOTO HEHTpanu3aropa.

KoHCTpyKIIMM COBpPEMEHHBIX HEUTPAINU3AaTOPOB MMEKOT CpaB-
HUTEJIBHO HEOOJIBIIOE CONPOTUBIIEHUE ra30BOMY MTOTOKY. 3aMeHa UX
MPOUCXOTUT OOBIYHO MO MPUYHMHE MPEKIOHHOTO BO3PAcTa, HO WHO-
IIa U W3 3CTEeTHYeCcKuX cooOpaxkenuil. Ho mocie dopcupoBanus
JBUTaTens, 0COOEHHO C HCIIOJIb30BaHMEM HaJUlyBa, HEHTpanu3aTop
1esecoo0pa3Ho BCE ke 3aMEHUTH Ha JPYrou, COOTBETCTBYIOIIUN pe-
aJIbHON MOLIHOCTHU JBUTaTEIs.

PriHOK mpeanaraeT pasHOOOpa3HblE KOHCTPYKLUU HEHTpanu3a-
TOPOB JJI JBUTATENE MOBBIIEHHON MOIIHOCTU. HelTpanmusaTopbl
BBITIOJIHSIOT B KOPITycaxX M3 HEpXKaBeoIel CTalM, KOTOPbIE U JI0JITO-
BEeUHbl, U KpacuBbl. [Io pazMepam HOBBIM TIOHMHIOBBIM HEHUTpaIn3a-
TOp JOJDKEH OBITh OOJBINE, YeM ITAaTHBIA. Bo BCSKOM ciydae, ero
BXOJIHAsl M BBIXO/IHASI TPYOBI JOKHBI OBITH OOJIBIIETO JTUAMETPA, YeEM
npexze. BeimyckHast TpyOa mocie HelTpanu3aropa JI0JDKHA COOTBET-
CTBOBATh paboueMy 00beMy JIBUTATENs U YPOBHIO €r0 MOIU(HUKALIUH.

B npomnecce skcryaTanuyn aBTOMOOMIISE HEOOXOAUMMO BHHMMa-
TEJBbHO CJIEAUTD 3a TEXHUUECKUM COCTOSIHUEM HEUTpaau3aTopa, KOTo-
pBIii criocoOeH 3acOPUTHCS. 3HAYUTEITHLHO 3aCOPEHHBIN HEUTpaIu3aTop

114



3. Moougukayus oeuzamensn

CYIIECTBEHHO YBEJIMYMBAET CONPOTUBIIEHNWE MOTOKY BBIXJIOMHBIX Ta-
30B M MOYKET IPAKTUYECKH 3aKyIOPUTh JIBUTaTENNb. OCHOBHBIMH IIPU-
YUHAMU 3aCOPEHUS] HEUTPAIN3aTOPa ABIIAIOTCS: IPUMEHEHUE HEeKade-
CTBEHHOT0 OeH3uMHa WM J00aBOK K HEMY; M3HOC IIATYHHO-IIOPII-
HEBOW TpyIIbl JABUTraTENs: MOPIIHEBBIE KOJIbLA MPOIYCKAIOT CIIUIL-
KOM MHOTO MacJja, U U3 BBIXJIOTHOW TPyObl UAET YEPHBIH JIbIM.

BONBIIMHCTBO TIOHMHTOBBIX BBIITYCKHBIX CHUCTEM, Ipejylarae-
MBIX PBIHKOM, UMEIOT BCE€ TE€ AJIEMEHThI, KOTOPbIE HYKHO PacroJo-
KHUTh 33 HEHTpamu3aTopoM: TpyObl M HEOOXOJMMOE KOJIUYECTBO
riymuTeneid. CucreMa MOKET IpoJaBaThCsl pa3oOpaHHOM Ha 4acTH
Ui 00JIerYeHns YIIaKoBKHU, JOCTaBKU U ycTaHOBKH. Ee cienyer npu-
COCIMHUTB K 33THEMY KOHIly HEUTpaau3aropa.

CranaapTHBIA TIIYLIUTENb COJAEPKUT MHOXECTBO IEPEropo-
JIOK, KOTOPbI€ YBETUYUBAIOT IYTh Ul BBIXJIOIIHBIX T'a30B. DTUM CIO-
COOOM TIIYHIMTCS IIyM, CO3/IaBAaeMbIi T'a3aMy TPU BBIXOJE U3 ILH-
auHApoB. OIHAKO 3TO € CO3/1aeT IOBBIIIEHHBIE CONPOTUBIICHUS
ra3oBOMY MOTOKY, YTO OTHMMAET Yy JIBUTATENsl HEMAIYI 4acTb €ro
s dekTuBHON MOmHOCTU. Kiaccuueckuit TFOHMHTOBBIA TITYITUTEIb
COJIEPKUT KaMepy € MPSMOTOYHBIM MEPPOPHUPOBAHHBIM CEPACUHU-
KOM, KOTOPBI OKPYXEH CTEKJIOBOJIOKOHHBIM 3BYKOIOTJIOIIAOIINM
MaTepUaIOM.

Ecnmu 1opokHBIM MpocBeT aBTOMOOWIISI TMOCHEe MOIU(PHKAINNA
CUCTEMBI BBIIYCKAa OKa3ajJcsd MEHbIIE CTaHAAPTHOIO, TO HMEET
CMBICJT YCTAHOBUTD TIIYLIUTENb OBAJIbHON (POPMBI BMECTO KPYIJIOTO.
[Ipy ropu3oHTaJILHOM pacHOJIOKEHUU OOJBIION OCH OBaja TaKoOH
[IYLIIUTENb HEMHOTO TIPUIIOAHUMETCS HaJl TOBEPXHOCTHIO JOPOTH.

3aMeHa BBIIYCKHON CHCTEMBbI — CaMblil BEPHBIN IyTh MOBBIIIE-
Hus momHocty JIBC. JIBuraTenb oueHb UyTKO pearupyer Ha U3Me-
HEHHE CONIPOTHUBIICHUs B BBIIYCKHOM cucteme. He cinydaiiHO mipu
xanobax kauenta CTOA Ha majeHue MOIIHOCTH JBUTATENs JUarHo-
CTHKA HAUYMHAETCS B IEPBYI0 OUYEPE]b C BU3YaJIbHOM MPOBEPKHU TEX-
HUYECKOTO COCTOSIHUSI BBIXJIOMTHOW TpyObl. JItoOast BMsATHHA Ha HEl
CHIDKAeT MOIIHOCTh JBUTATENsA, a 3HA4YMTENbHas ee aedopmarus
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MOJKET CBECTH K MUHUMYMY PE3YJbTaThl UICATHHOTO TEXHUYECKOTO
0OCITy>)KUBaHUS MJTH TIOHWHTA JIBUTATEIS.

[TpuMepoM MOKET CIYyKUTh H3BECTHAas MHOTHM BOJUTENSM
CHUTYyalusi, KOT/Ia 3UMON TIpU BMXKEHUH aBTOMOOWIIS 3a]JHUM XOJI0M
(HampuMmep, TpU pa3BOpPOTE) OH YTHIKAETCS B CYrpoO, U B BBIXJIOI-
HYI0 TpyOy HaOMBaeTCsl CHET. JTOTO OKa3bIBACTCS JOCTATOYHO, YTO-
Obl JBUTraTeNb 3arioX. BHOBB 3allyCTUTh €r0 MOXKHO TOJIBKO ITOCIIE
TOT0, KaK BBIXJIONHAs TpyOa OyneT mpouuineHa.

3.5. UHepumMoHHasi NPOAYBKA HUJIMHAPOB ABUTaTEJIsI

BbInycKHON TpaKT CHUCTEMbI BBIIYCKa OTpaOOTaBLIMX Ta3oB
ABUTATCJIA CTPEMATCA BBIIIOJIHUTH TaKUM 06pa30M, 4ToOBI OH KakK
MOHO 0oJiee IMOJTHO OYHMINAT KaMepbl CTOPAHHS OT OCTATOYHBIX
ra3oB. Ocraro4HbIe Ta3bl — 3TO YaCTh MPOAYKTOB CrOpaHUs, KOTO-
PYIO HC YHaCcTCA yAaJIUThb U3 HUJIMHAPA ABUTATCIIA B MPOLCCCE BbI-
nycka oTpaboTaBmIMX ra3oB. OCTaTOYHbIE Ta3bl YXYJLIAIOT HAMoJ-
HEHHE MIUJIUHAPA CBEXHUM 3aps/iOM TpPU MOCIEIYIOUIEeM Ipolecce
BCAChIBaHMA. YMeHbIIaeTcs 3(PQeKTHBHAS MOIIHOCTb JBUTATE,
YXyAmaroTCd TOIIMBHAA 3KOHOMUYHOCTH M OKOJIOTUYCCKHUEC ITOKa-
3aTeNH IBUTATEIs.

B 3aBucHMOCTH OT croco0a opraHu3aiiul ABMKEHUS 0Tpabdo-
TaBIIMX Ir'a30B HAa YYA4CTKC OT BBITYCKHBIX KJIAIIAHOB A0 BXOJa B Typ-
6OKOMHpeCCOp BBIITYCKHBIC CUCTCMbI MOAPA3ACTIAIOTCA HAa CUCTCMBI
MOCTOSIHHOI'O JAaBJICHUS, UMITYJIbCHBIC, UMITYJILCHBIC C Hpeo6pa30Ba-
TCIISIMU UMITYJIBCOB, 3KCKIIMOHHBIC OZ[HOTPY6HI)IC.

BI)IHYCKHI)IG CUCTCMbI TTOCTOAHHOI'O AAaBJICHUA Ha COBPEMCH-
HBIX aBTOMOOMIIBHBIX ABUTAaTCIIAX NPUMCHAKOTCA OYCHB MaAJIO. Hau-
OoJblliee pacTpOCTPAaHEHHE MOJYYUIN HMMITYJbCHBIE BBIITYCKHBIE
CUCTCMbI U UMITYJIbCHBIC BBIITYCKHBIC CUCTEMBI C Hpeo6pa303aTeJI51-
MU UMITYJIBCOB.
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3.5.1. UmnyJibcHBIE BBINYCKHBIE CHCTEMbI

IIpy OTKpBIBaHMM BBIITYCKHOI'O KJIAllaHA U3 LMJIMHApPA JBUTa-
TS 10 N30BITOUYHBIM JIaBJIEHUEM BBIXOJUT OCHOBHOM 00BEM Ipo-
JTYKTOB CrOpaHMs, KOTJ1a MOPIICHb MPAKTUYECKH €Ille HE Ha4all JIBU-
xeHue oT HMT B ctopony BMT. 3a 3T0T KpaTKOBpEMEHHBII nepu-
OJl, Ha3bIBAEMBII IpEABAPUTENbHBIM BBITYCKOM OTpa0OTaBIIMX
ra3oB, B BBIITYCKHOM TPYOOIIPOBOJIE CO3JaeTCs PaclpOCTPaHSIOLIas-
Csl CO CKOPOCTBIO 3ByKa BOJIHA JABJIEHUSA. DTa BOJIHA JaBJICHUS, OT-
paxkasicb OT CTEHOK BBIITYCKHOTO TPyOOIpOBOJIa, MOXKET MOMEIIATh
IIPEIBAPUTEIILHOMY BBINYCKY Ta30B MOJ JEHCTBUEM H30BITOYHOTO
JABJICHUS B IMJIMHJPE.

Ilocnenyromas O4YMCTKAa LWIMHIPOB OT IPOAYKTOB CrOpaHUs
OyIleT OCYIIECTBIISATHCSA B 9TOM CIIydae JIMIIb 33 CUYET BBITAKUBATOIIE-
ro JIBrKeHUs nopiiHs B HanpaiaeHnn BMT. Ilpu takux ycimoBusx
KOJINYECTBO OCTATOUHBIX [a30B B MJIMHJPE OyIE€T MAaKCUMAJIbHBIM.

BenencrtBue 1mUMKIMYHOrO —Xapakrepa palodero mpoiecca
nopurHeBoro JIBC BOJIHBI JaBlIeHUs MOCHE 3aBEpIICHUsT pabovero
X0Jla B KaXJOM IMWIMHJPE BO3HHUKAIOT IEPUOJUYECKH C YaCTOTOMH,
MIPOMOPLIMOHAIIBHON YacToTe BpalleHHsl KojeHuaToro Bana. Cieno-
BaTEJIbHO, MPOIECC BBIMYCKa OTpaOOTaBIIMX ra30B HOCUT Kojeba-
TEJIBHBIN XapaKTep, COMPOBOXKIAIOIIMICS TEPUOAUUECKUM HapacTa-
HHUEM U yMEHBIIECHUEM JaBJIeHMs rasa. [Ipudyem naBieHHe MOXKET
CTAaHOBUTHCS MEHbIIE U30BITOYHOTO, T. €. MOKET BO3HUKATh pas3pe-
xkeHue. [103ToMy BBIITYCKHYIO CUCTEMY MOKHO HAaCTPOUTH TaK, YTO-
OBbI K 3aBEpIICHHIO MPOIIecca BBHITyCKa OTPAOOTABIINX T'a30B U3 IIH-
JUHJIPA BO BpeMs (a3bl MEPEKPHITHS KIAaHOB 3a BBITYCKHBIM KJla-
MaHoM o0O0pa3oBaJIOCh pa3pekeHue. IJTo OyIeT CrmocoOCTBOBATH
YMEHBIIECHUIO KOJMYECTBA OCTATOYHBIX I'a30B U ITOBBIIICHUIO MOIII-
HOCTH JBUTaTEIIA.

HacTtpoiika BEIIIYCKHOM CHCTEMBI OCYILIECTBIIAECTCS IIYTEM I10]1-
0opa JUTMHBI M TIONIEPEYHOTO CEYEHUS BBIMYCKHBIX TPYOOIPOBOIOB.
Pe3ynbrarhl MpeBapuTENIbHOIO NHXEHEPHOTO pacueTa B 00s3aTesb-
HOM IOPSIIKE TIPOBEPSIOTCS IIyTEM HCIIBITAaHUS IBUTATENS HA CTEHJIE.
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[IpakTrka KOHCTPYHMpPOBAHUS BBIMTYCKHBIX CHCTEM IMMOKa3bIBAET,
YTO C YBEJIMYEHUEM KOJUYECTBA LIWJIMHIPOB, UCIOJIb3YIOMNUX OJUH
oOMIMii BBITYCKHOW TPYOOIIPOBOJI, CHI)KAETCS aMILIUTY/1a JTaBJICHUS,
BO3HUKAIOIIAsl B PE3yJIbTaTe HAJOKEHUS OTIENIbHBIX BOJIH. [loaToMy
BBIITYCKHYIO CUCTEMY BBINOJHSIOT B BUJI€ HECKOJBKUX PACIIOIOKEH-
HBIX BEEpOM TpyOOIIPOBOJIOB, B KaXJA0M U3 KOTOPBIX OCYILECTBIISET-
Cs1 BBIITYCK T'a3a He 0oJiee UeM U3 TpeX LHJINHAPOB.

C 1enplo mpeoTBpALEHUs] HEXKENATEIbHOIO HAJIOKEHUS BOJIH
JaBJICHUH MOTOKU OTpabOTaBUIETO ra3a U3 LWIMHAPOB OObEUHSIOT-
csi TpyOOTIpOBOJAMHU TaK, YTOOBI 0OECHEUYUTh YepeAOBaHUE BBIMYC-
KOB Ta3a B KaX/blil TpyOOIIPOBOJA C MaKCUMaJIbHO BO3MOKHBIMH UH-
TepBanamu. J1Jist 3Toro He0OX0AMMO 00ECTIeUUTh OIMHAKOBYIO JITHHY
BBIITYCKHBIX TPYO. BBIMOJHUTE 3TO yClOBHE ymaeTcsl MpH Beepooo-
pPa3HOM pAacloJIOXEHUH BBIMYCKHBIX TPyOONpPOBOJIOB, KOIZJa OHU
pacnojiaratrorcst OAMH HaJ IpYyruM.

B uMmnynbcHOW BBIMYCKHOM cHUCTeME MOJBOJ OTpaOOTaBIIUX
ra3oB K TypOuHEe TypOOKOMIIpeccopa OCYIIECTBISETCS OTIACIbHBIMU
TpyOOIIpOBOIaMU OT KaXA0W I'PYIIIbI [IMJIMHAPOB.

3.5.2. UMnyJibCHBbIE BBINYCKHbIE CHCTEMBI
¢ npeodpa3oBarTejieM UMIYJIbLCOB

B Taxoii cucreme TpyOOnpoBOAbl, OOBEAUHSIOMINE BBIITYCK OT-
paboTaBIIMX Ta30B W3 JBYX IMJIUHAPOB, MEPEXOAAT B BBITIOJIHSIIO-
IIyI0 MpeoOpazoBaHHe UMITYJIbCOB Y-00paszHyto TpyOy, JBa TpakTa
KOTOPOM 4Yepe3 OMpe/Ie]ICeHHOE PAacCCTOSIHUE OOBETUHSIOTCS B OJIMH
(puc. 3.13). Dta BbINycKHAasi CUCTEMA 10 CPAaBHEHHUIO C KJIACCUUECKOU
UMIYJIbCHOM CHUCTEMO TO3BOJISIET MOBBICUTH d(PPEKTHBHOCTH TYp-
OoKkoMIIpeccopa M YBEIMYUTh PECYPC €ro TYpOHHBEI.

B nBurarensix ¢ TypOoHaAIyBOM BBHIXOX Y-00pa3HO#l TpyOBI
COEJIMHSETCS C BXOJIOM B TypOWHY, a B JBMrarensx Oe3 HajajayBa —
¢ TpyOOTIPOBOIOM, UAYIIUM K riaymwmTento. [imuaa Y-o0pa3Hoit Tpy-
ObI OKa3bIBaeT 3HAYUTEIBHOE BIIMSIHAE Ha MOIIHOCTHBIE MOKa3aTelH
nsurarens. K tomy ke ontuManbHasi JuIMHa TpyObl 3aBUCUT OT KOH-
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CTPYKTHUBHBIX OCOOCHHOCTEH CHCTEMBI BITyCKa CBEXKETo 3apsiia u ¢a3
ra3opacripeielieHusi, 00yCIOBJICHHBIX MPO(QUIEeM KYJIa4KOB pacrpe-
JIETUTENBHOTO Baja.

Puc. 3.13. BpImycKHO!N KOJNJIEKTOpP YEThIPEXIMINH]I-
poBoro aBuratenst ¢ Y-oOpa3HBIMH TpyOamwu,
COEIMHEHHBIMH TIOTIAPHO:TPYOBI COETUHSIOTCS
B Iaps! Ui IuHApoB 1 n4 u2 u 3.

[TosToMy moabop ATUHBI ATON TPYOBI, TPH KOTOPOH IBUTATEIb
pa3BUBaET MAaKCUMAaJIbHYIO MOITHOCTh, HYXKHO BBITIOJHSATH TOJBKO Ha
UCIBITaTEIbHOM CTEHJIE.

B 0AHOPSAIHBIX YETHIPEXIMIMHPOBBIX IBUTATEISIX HHTEPBAJIBI
MEX]ly BCIIBIIIKAMU B TIOCJIEIOBATENIBHO PAOOTAIOIIMX IHIMHIPAX
cocraBisitoT 180° moBopoTa KoseHuaroro Bana. [Ipu mopsiakax pado-
Thl UWIMHAPOB 1-3-4-2 u 1-2-4-3 npu HAJIMYUKU YETHIPEX BBITYCKHBIX
KaHAJIOB HEOOX0UMO OOBEAUHATH OJJTHUM BBIITYCKHBIM TPYOOTIPOBO-
JIOM COOTBETCTBEHHO IMIMHAPHI 1 1 4, a Takke 2 u 3. [Ipu sTom Oy-
JeT obecrieueHa paBHOMEPHOCTh Y€peI0BaHUS BBIITYCKOB IPOJIYKTOB
CropaHusi B OJIMH TPYOOIIPOBO/JI C MHTEpBAJIOM, paBHbIM 360°. Cxema
PacIoJIOKEHHUs BBIITYCKHBIX TPYOOTIPOBOJIOB MOKa3aHa Ha puc. 3.14.

Y HEKOTOPBIX YETHIPEXIMINHIPOBBIX JBUTATENICH 00a CpeTHIX
BBIITYCKHBIX KaHala Ui MUIMHAPOB 2 U 3 00bEIUHEHBI YK€ B TO-
JIOBKE IIWJIMHJPOB.

B oTedecTBEeHHBIX OAHOPATHBIX O-IIMIUHIPOBBIX JBHTATEISNX
MOPSIIOK pabOTHI IMIJIMHAPOB Clieayronuii: 1-5-3-6-5-4, a Ha aBura-
tenax ¢pupmbl Audi U HEeKOTOPBIX nBUTaTeNsIX Gupmbl Mercedes 11u-
JUHIPHI pabOTaIOT B MOCIEA0BATENbHOCTH 1-4-3-6-2-5. V Bcex 3Tux
JBUTATENEC BCIBIIIKK CIEAYIOT PaBHOMEPHO ¢ MHTepBaioM 120°.
OnTumuzanust BbIITycKa OTpaOOTaBIIMX Ta30B 37€Ch JOCTUTAETCS
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IIPUMEHEHUEM JIBYX DPAacIlOJOKEHHBIX BEEPOM BBIMYCKHBIX TpYyOoO-
1poBooB. OuH TpyOOIIpoBO 00BEANHAET UUINHAPSHL 1 U 3, a 1py-
roi — COOTBETCTBEHHO IWIMHAPHI 4 1 6. Takum oOpazom, uepenoBa-
HUE BBIIYCKAa Ta3a B OJUH TPyOONpPOBOJ MPOUCXOIUT PaBHOMEPHO
C UHTepBajJoM, paBHbIM 240°. CxeMa pacroJIOKEHMsI BBITYCKHBIX
TpyOOTIPOBOJIOB MOKa3aHa Ha puc. 3.15.

Ill_r_]] 1 /|

2 [T T T 711

\\12341] 2] T4]s]s]] 3
3747 5 2 3 4

Puc. 3.14. Cxema pacnonoxkenust Bbl-  Puc. 3.15. Cxema pacroyioKeHHsl BBITY-
MMyCKHBIX TPYOONPOBOOB 4-IU- CKHBIX TPYyOOITPOBOMIOB O-IIMJIHH-
JIMHAPOBOT'O PSAIHOIO ABUrATENA: JIPOBOTO PSAAHOIO IBUTATENA:
1 — BIIyCKHOW KOJUTIEKTOp; 2 — OIOK 1 — BIycKHOH KoiekTop; 2 — 0ok
ITHHAPOB; 3 — BBITYCKHOM Tpy0o- IIJIMHAPOB; 3 — BBIIYCKHOH TpyOOMpo-
MIPOBOJ] TIEPBOTO W YETBEPTOrO IH- BOJ] TIEPBOT0, BTOPOTO M TPETHETO ITH-
JIUHAPOB; 4 — BEIITYCKHOH TPyOOIpo- JUHAPOB; 4 — BBIMYCKHOH TpyOOmpo-
BOJ] BTOPOTO ¥ TPETHETO IIMINH/POB; BOJl UYETBEPTOrO, IISITOTO M IIECTOrO
5 — Y-ob6pasHas Tpyoa OWIMHIPOB; 5 — Y-00pa3Hast Tpyoa

OdeBuIHO, 9TO yIsi V-00pa3HBIX M OMIIO3UTHBIX (C YTIIOM pas-
Baja Osoka 1uimHApoB 180°) 12-munMHAPOBBIX ABUraTenel, UMeEro-
IMX KOJICHYaThId BaJl C PAaBHOMEPHOM IPOJOJIBHO-CUMMETPUYHON
CXEMOM PACIIOJIOKEHHS] KPUBOIIUIIOB, 00BEIMHEHHNE MTOTOKA r'a3a BbI-
IIyCKHBIMH TpyOONpOBOJaMU Ha KaKJOM OJIOKE LWJIMHIPOB MOYKET
BBITIOJIHSTHCS aHAJIOTMYHO.

Heckonbko croxkHee oOCTOUT Aeno ¢ V-00pa3HbIM §-IIHIIMH-
JPOBBIM JIBUTATEJIEM, UMEIOLUIMM KpecTOoOOpa3Hyl (HECUMMETpHY-
HYI0) CXEMY pacloJIO’)KEHHs KPHUBOIIMIIOB KojeHuyaToro Bana. Ilpu
TaKOH CXEeM€ pacroJjIO’KEHUs] KPUBOILLIUIIOB MOCIEI0BATEIILHOCTD pa-
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OOTHI B JIEBOM M MPaBOM OJIOKaxX IMUIMHIPOB HEOTUHAKOBAS, B CBSI3U
C YeM 3TH JBUTaTEIM HENb3s paccMaTpUBATh KaK JBa OJHOPSIHBIX
4-1MnuHAPOBBIX ABUTaTeNs. [l ONTUMaNbHON HACTPOMKH BBITYCK-
HOM cucrembl Takoro JIBC Heo0XoauMo HampaBisiTh TPYOOIIPOBOJ
OT IMJIMHJPA OJHOTO OJIOKA K IMJIMHIPY JPYroro 0joKa Tak, YTOObI
nocJie 00beIMHEHMS BBIMYCK KaX/10T0 U3 JIBYX LIMJIMHIPOB B OOLIUI
Ui HUX TPyOOIIPOBOJ IPOUCXOIUIT YEPE3 PABHBIE U, IO BO3MOKHO-
CTH, MAaKCUMaJIbHbIE HHTEPBAJIbl BPEMEHHU.

[TycTh TakoW ABHraTens MMeeT HanOoJiee YacTo BCTpEYaro-
IIUiiCs Ha MNpPaKTUKE MOPSA0K paboThl LMIMHJIPOB, MOKA3aHHBIN
B Tabxa. 3.1. MHTEpBanbl MeXIy BCIBIIIKAMH paboyeil cMecH B ITH-
JUHApaX ABUTaTens cocTapisaoT 90° moBopoTa KOJIEHUATOro Baja.

Tabnuya 3.1
[opsagok padoThl HUJIUHAPOB V-00pa3HOro 8-UJIMHAPOBOrO IBUTATEs
brok munuuapoB Howmep mwmuspa B 010Ke
Jlessrii (JT) 1 4 2 3
[passrii (I1) 1 2 3 4

Jlyis BBIITyCKa OTPa0OTABIINX Ta30B B OJHMH BBITYCKHOU TpyOO-
MPOBOJT MMJIMHAPKI CIEAYeT OOBEANHUTH TOMAPHO CIEAYIOINUM 00-
pazom: 1JI-2I1, 2J1-411, 3JI-111, 4JI-3I1. Takast cxema pacnoyioKeHUs
BBIITYCKHBIX TPYOOIIPOBOIOB MOKa3aHa Ha puc. 3.16.

Puc. 3.16. Cxema pacnonoxKeHus BBIITYCKHBIX
TpyOOITpOBOOB yist V-00pa3Horo 8-mu-
JIMHAPOBOTO JBHTATENS C KpecTooOpas-
HOM CXeMOW PpacHoJOXKEHUs KPHUBOIIU-
TIOB KOJICHYATOr o Baja:

1 — BITyCKHBIE KOJUIEKTOPHI; JI — neBbIi G110k
mHHTPoB; [1 — mpaBeiii GJIOK MMITHHAPOB

( &J-10
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HamHoro mpoiie BBINOJHUTE HACTPOWKY BBITYCKHONM CHCTEMBI
V-00pa3zHoro 8-IMIMHAPOBOTO JIBUTATENsl C PABHOMEPHOMN IMPOJIOIBEHO-
CUMMETPUYHON CXEMOMW PACIOJIOKEHUs] KPUBOILIUIIOB KOJIEHYATOrO Ba-
na («IUI0CKas cxeMa KOJIEHYaToro Bajia»). HacTponuTh BBITYCKHYIO CHC-
TEMY B 3TOM CIIy4ae MOKHO OTJENBHO IS KaYKAOTO OJI0Ka IMITHHAPOB.

OcoOblif WHTEpec TPEACTABISIET BBITYCKHAS CHUCTEMa S-IH-
muHApoBbIX apurareneil. Konmepasr Volkswagen n Audi, Hanpumep,
YCTaHABIMBAIOT TAKHE JBUTATEIN HA CBOM MUKPOABTOOYCHI 1 HEKOTO-
pBI€ JIETKOBbIE aBTOMOOWIN. B 3THX nBUrartensx MMeer MecTo Mops-
JOK paboThl MWIMHAPOB 1-2-4-5-3. CrenoBaTenbHO, BCIBIIIKA pado-
4yell cMecH MOBTOPSIIOTCS ¢ MHTEpBajIoM 144° moBopoTa KOJIEHYATOro
Bana. B atom ciywae nmmmHapsl 1 v 4, 2 1 3 MOXHO 0OBEIUHUTH TIO-
MapHO, 00ECIEeYB MUHUMAJIbHBIA MHTEPBAl MEXKIY MOCIIEI0BATENb-
HBIMHU BBIIIYCKaMH B OJIMH TpyOOmIpoBoJI B 288° MoBOpOTa KOJIEHYATO-
ro Baja. Beilyck U3 HWIMHAPA 5 MOYKHO OCYILECTBUTH B OTJIENBHYIO
TpyOy YMEHBIIEHHOTO ceueHus. Ha onpeneneHHOM ynaneHuu ot 0I1o-
Ka LWINHAPOB BCE 3TU TPYOBI COEUHAIOTCSA B OJHY, [0 KOTOpPOH Ja-
Jiee OTpabOTABIIHE Ta3bl HAPABIISIOTCS B TITYIIUTENb.

OnTumanbHas HAcTpOlKa HMMIIYJIbCHBIX BBIITYCKHBIX CHCTEM
¢ mpeoOpa3oBaTeIeM HUMIIYJIbCOB MO3BOJIAET YBEIMUYUTH KO3PPUIIH-
€HT HaNOJHEHUs LMUJIMHIPOB 1), MPAKTUYECKH BO BCEM UAaNa3oHE
M3MEHEHHs 4acTOThl BpallleHUsl KoJieHyaroro Bana. Ilo cpaBHeHHIO
CO CTaHJIAPTHOM CHCTEMOM BBIITyCKa OTPa0OTABIINX Ta30B MO00HAs
CHUCTEMa IPHUBOJUT K BO3PACTAHUIO MOIIHOCTU JBUIATEIsl B HOMU-
HaJIbHOM CKOPOCTHOM pexuMe 10 6 %.

3.5.3. JKeKIMOHHbIE OJHOTPYOHBIE BHINYCKHbIE CHCTEMbI

OTU CUCTEMBI C YCIIEXOM MNpUMEHsS0TCA Ha 4-, 6- u §-1u-
JIMHAPOBBIX JABUTaTENSIX KaK C HaJyBOM, Tak U 0e3 Hero. OHM ya0B-
JIETBOPSIIOT MPAKTHUYECKH BCEM HEOOXOIMMBIM TPEOOBAHUSAM. DKEK-
LIMOHHASI CUCTEMA MOKET OBITh BBINIOJHEHA IO OJJHOM U3 CXeM, MpHU-
BEJICHHBIX Ha puc. 3.17.
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A

Puc. 3.17. Cxembl 3KEKIIOHHOW OIHOTPYOHOH BBITYCKHOW CHCTEMBI:
1 — BBIITYCKHOM NaTpy0OK; 2 — BBIITYCKHON KOJUIEKTOP

Paboraer cucrema cienyromuM oOpazoMm. [loTok oTpaboTas-
IIMX Ta30B I10 BBITYCKHOMY NaTpyOKy / MOCTYIaeT B OJHOTPYOHBIH
BBIITYCKHOW KOJUIEKTOp 2. JI[BHrasch mo KOJUJIEKTOPY, MOTOK Ta3oB
BBI3BIBAET KEKIMIO B BBIITYCKHBIX NaTpyOkax. B cBoro odepens, mo-
TOKH ra3a B BBIITYCKHBIX MaTPyOKax BBI3BIBAIOT KEKIIHMIO B BBIYCK-
HOM KOJUIeKTOpe. biaromapsi 2XKeKUuu B BBITYCKHBIX NaTpyOKax
JBUTATeNs ¢ TypOOHAAYBOM BO BpEMs MEPEKPHITHS KJIAllaHOB IPO-
UCXOJUT TOHMKEHUE JABJICHUS 110 CPaBHEHMIO C JABJIEHUEM IE€pes
TypOuHOii. [Ipu mpaBwIbHO TIOMOOpaHHBIX (azax rasopacrpeserne-
HUS 3TO TO3BOJISET YAYYIIMTh OYUCTKY LUIMHAPOB OT OCTATOYHBIX
ra3oB U HalOJHUTh UX CBEKHUM 3apsiioM, YTO IPUBOJIUT K BO3pacTa-
HUIO MOIITHOCTH U MOBBIIIEHUIO SKOHOMUYHOCTH JIBUTATEIS.

VYV naBurarens 0e3 HajyyBa Onarofaps »KEKUUW JaBJICHUE
B BBIIIYCKHBIX MaTpyOKax BO BpeMs MEPEKPBHITHS KJIalaHOB CTaHO-
BUTCA HIKE atMocdepHoro. [Ipu 3Tom, Kak U y JBUTATENs C HAALY-
BOM, MPOUCXO/IUT YITYUIIEHUE OUYNCTKU U HATIOJHEHUSI LIMJIMHIPOB.

DXKEeKUNOHHAsT OJHOTPYOHas BBIYCKHAs CHUCTEMa HMEET CY-
LIECTBEHHO MEHbBIINE TabapuUThl, YEM HMITYJIbCHAsA. JTO MO3BOJISET
YMEHBIINTh rabapuThl ABUTATENs B 1enoM, noBbicuTs KITJ Typ6o-
KOMIIpECCOpa U YBEITUUYUTD PECYPC TYpOUHBI.

OOBIYHO HACTPOHKA BBIMTYCKHON CHCTEMBI IBUTATENS BHITOIHS-
€TCA KOMIUIEKCHO C HAaCTPOMKOW BITYCKHOTO Tpakrta. [Ipu mpaBuibHO
MOJIOOPAHHBIX TapaMeTpax BITYCKHON M BBITYCKHOW CHCTEM MOXKHO
NOOUThCS OYeHb A(PPEKTUBHOTO HAMOIHEHHSI IIWINHIPOB CBEKHUM 3a-
PSAI0OM U NOJYyYUTh 3HaUeHHE K03 (pUIlMeHTa HarnosHeHus ny, > 1.
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3.6. PeryiupoBanue n1aBjieHusi HAAAyBa

Hagnys naer motpsicaroniue pe3yibTaThl, HO M TauT B cebe
OO0JIBIITYI0 OMACHOCTh BBIXOJIA M3-TOJI KOHTpOJIsi BojxuTens. s 3a-
IIUTH aBTOMOOHMJIBHOTO JIBUTATENsl C HAUIyBOM OT BO3MOXHBIX MO-
JIOMOK, a TaKk)Ke JUlsl YJIy4IlIeHHs ero BHEUIHEH CKOPOCTHOM XapakTte-
PUCTHKU HEOOXOJMMO PETYIMpPOBATH BEIMYMHY J1aBJICHUE HAJ1yBa.
PerynupoBanue naBienust HajyBouHOTO Bo3ayxa /IBC, umerommx
HarHeTarelu ¢ MEXaHUYECKUM MPUBOJIOM, OCYLIECTBIISIETCS 110 CPaB-
HUTEJIBHO MPOCTON cXeMe, oKa3aHHO! Ha puc. 3.18.

4 783 ’-\_\ Puc. 3.18. Cxema perynupoBaHusi 1aBJICHUs] HAI-
9

>/ 6 JyBa B IBUTATCJIC C IPHUBOAOM HATrHCTATEIIA
] | SRS R OT KOJICHYAaTOI'O BaJia:

1 — 3a60pHUK BO3/1yXa; 2 — BO3LYIIHBIA QUIBTP;

3 5,/. 3 — HarHeraTenb; 4 — NMPOMEXYTOUYHBIA TEILIO-
\ 0OMEHHHK; 5 — MPUBOJ HarHeTaTeNs; 6 — OJIOK
11 IIJTMHJPOB JBUTATENs; / — BIYCKHON KOJJIEK-
2 TOp; 8 — IpoccenbHast 3acIOHKA; 9 — 3aciIoHKa
nepenyckHoro Tpybonposoaa; 10, 11 — BBITTyCK-

R 10 HOW KOJIJIEKTOP

[Tpu pabGoTe GEH3MHOBOTO BUTATENS HA YACTUIHBIX HATPY3Kax
C BBICOKOM 4aCcTOTOM BPAILEHMs KOJIEHYATOrO Bajla JIPOCCENIbHAs 3a-
CIIOHKa & mpHKpbIBaeTcs. YTOOBI MCKIIIOUUTH MPHU 3TOM H3JIHIIHEE
oOe/lHEHNE TOPIOUEH CMECH 3a CUeT M0JIaBaeMOT0 HarHeTaTeleM U3-
OBITOYHOTO KOJIMYECTBA BO3JlyXa, 3aCIOHKA TEPEIyCKHOro Tpyoo-
npoBoJsia 9, HA0OOPOT, MPHOTKPHIBAETCS, M YaCTh BO3yXa MONACTCS
CHOBa Ha BXoj HarHetarens 3. HekoTopoe KoIM4YecTBO BO3IyXa
LUPKYJIMPYET MO 3aMKHyTOMY Kpyry, nosromy KIIJ[ nHarnerarens
IIpU TaKOM CHOCO0€ pErylMpOBaHUsl CHIXKAETCSA, a PacxXoJ TOIUIMBA
JIBUTATEJIEM YBEIMUMBAETCS.
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IIpu TypOoHanayBe crocoObl peryinpoBaHus J1aBJIeHUs Hal-
nyBa 0Oojee pa3HOOOpAa3HBI: PETryIUPOBAHUE COIUJIOBOTO armapara
TypOHHBI, IEPENyCK YacTH HAJTyBOYHOTO BO3AyXa Ha BXOJ TypOH-
HBI, perynupoBaHue (a3bl BIYCKAa, OXJAXICHHE HaJyBOYHOTO

Bo3ayxa. [Ipu BeicOkOM naBneHuu Hanaysa (p, = 2,8-3,4 6ap), uto
UMEEeT MECTO, HalpuMep, Y JABUrareineil TOHOYHBIX aBTOMOOWIIEH
«DPopMynbl-1», 1eMCTBEHHBIM CIOCOOOM PETYNIUPOBAHUS SIBISETCS
JOTIOJTHUTENIbHAST KaMepa CrOpaHMsl, yCTaHaBIMBaeMas B BBIITYCK-
HOM TpakTe mnepes TypOMHOM, a TakKe BBIIYCK YacTH HaJJdyBOYHO-
ro BO3JyXa B OKpyxawmiywo cpeny. Ho Hanbonee 3¢ dekTuBHBIM
SBIISIETCSl TEPEMYyCK YacTh OTpadOTaBIIMX Ta30B B 00xoa TypOo-
KOMIIpeccopa.

OkoHyYaTenpHBIM BHIOOP THUIIA HarHETATElNsl M CHOco0a perysu-
pOBaHHUS JaBJCHUS HaJlyBa IPOU3BOAUTCS C YYETOM BEIMYHHBI
MOITHOCTH JIBUTATENS] U BOSMOKHOCTH O0ECTICUEHHS €r0 Ha/ISKHOCTH.

TUNMYHBIM HEOCTATKOM TYpOOKOMIIpEccopa B YCIOBHUSX JKC-
IUTyaTaluK SIBJSIETCS. TO 0OCTOSATENBCTBO, YTO IPU MAJIBIX U CPETHUX
Harpy3Kax JABUTaTessl U HU3KOM 4acTOTe BpalleHUs] KOJIEHYaTOro Ba-
Ja ABUrarens TypOOKOMIIpECCOp MOAAET CIUIIKOM Majo BO3/yXa,
a Ipy TOJIHOW Harpyske JBUTaTesl M BBICOKOM 4YacTOTE BpallleHUs
ero BaJia TypOOKOMIIpECCOp MOJaeT BO3AyXa CIUIIKOM MHOTO. Cre-
CTBUEM 3TOTO SBJIIETCS CHM)KEHUE BEJIMYUHBI KPYTAIIEr0 MOMEHTA
JBUTATENs B AMANla30HE HU3KMX YacTOT BpAIEHMs KOJEHYAaTOro Ba-
na. YacTo TakoW KpyTSIIMA MOMEHT SBIISI€TCS HEJOCTATOYHBIM JUIS
o0ecrieyeHns: XOpoIIel MPUEMHCTOCTH aBTOMOOHIIS.

Jlia aBTOMOOUIIEH ¢ OEH3MHOBBIMU JIBUTATEISIMH, SKCILTYaTH-
PYEMBIX B OOBIYHBIX JIOPOXKHBIX YCIOBHSX, HEPETYIUPYEMBIH TypOO-
HaJJ1yB HE JIOJKEH NpUMEHsThca. Ho mpu COpTUBHBIX COpPEBHOBA-
HUSX U B LIESAX YCTAHOBJIEHUS PEKOP/IOB CKOPOCTH, KOTAa IBUTATEIh
AKCIUTYaTUPYETCsl MPEUMYILECTBEHHO IMPU MaKCHUMaJbHOM MOIIHO-
CTH, 3TOT CIOCOO SABISIETCS JOCTATOYHO YPPEKTUBHBIM.

Cxema nagnyBa JIBC c¢ HeperymupyembiM TypOOKOMIIpPECCO-
pOM MnokasaHa Ha puc. 3.19.
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Puc. 3.19. Cxema HajmyBa V-o0pa3HOTrO JBHTaTellsi C HEpPEryIHPYyeMbIM
TypOOKOMIIPECCOPOM:
1 — BO3mMyX03a00pHUK; 2 — BO3AYNIHBIA GWIETP; 3 — TypOokoMmpeccop; 4 —
TJIYIINUTENb; 5 — BBITYCKHOW KOJUIEKTOp JIEBOTO OJOKA IWIMHAPOB; 6 — OJIOKH
IWIMH/POB JBHTATENsT; 7 — BBITYCKHOH KOJUIEKTOp IPABOTo OJIOKA IFIIHHIPOB;
8 — BIyCKHOI KOJUIEKTOp JI€BOro OJIOKa IMIMHAPOB; 9 — BILYCKHOH KOJUICKTOP
IPaBOro OJIOKA [IWIMHAPOB; P — JABICHHE OKPYXKAIOIIEH cpelibl; p; — JaBJICHHE
BO3/lyXa Ha BXOZie B KOMIIPECCOpP; P, — IABJICHHE BO3IyXa HEHOCPEICTBEHHO
Hocie KOMIIPECCopa; Pz — JaBlIeHHE OTPabOTaBIIMX TIa30B IIEpe] BXOIOM
B TYpOUHY; p, — JaBJICHHE OTPAOOTABIINX Ia30B Ha BBITYCKE IOCIIE TYPOUHBI

Takas cxema, B 4acTHOCTH, peaii30BaHa HA OTEYECTBEHHOM
V-o6paznom mu3ensHoM apurarene 8YH13/14, ocnameHHOM TypOoO-
kommnpeccopoM TKP-11. IIpy HOMHHANBHON YacTOTE BpaILlEHUs] KOJIEH-
garoro Bana n, = 1700 06/MUH U naBieHUH HayTyBa p, = 1,5 6ap
JIBUTATENh pa3BUBaeT MOITHOCTH 158,2 kBT (215 1. c.).

B nBurarensx ¢ peryimpyeMbIM JaBlICHUEM HaJTyBa B KauecT-
BE YIPABISIOIINX MTAPAMETPOB Ul PETryIMPOBaHUs HalyBa Hauobo-
Jiee 9acTO HCIOJIb3YeTCs JaBJeHHE Bo3ayxa Jo(p,) u mocie (p,)
TypOOKOMIIpeccopa, NaBlIeHUsS 0TpabOTABIIUX ra30B JI0 (p3) U mocie
(p4) TypOuWHBI, a TaKke COOTHOIICHWE Ha3BAaHHBIX BEIMYMH. Mecrta
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oTOOpa MAaBJIEHUH A UCIOJb30BAaHUS B KAa4eCTBE YIPABISIOLIUX
apaMeTpoB U OOLIETIPUHATHIE 0003HAUEHUSI ITUX BEJIUYHMH IPUBE-
neHsl Ha puc. 3.19.

YcerpolicTBa CHUCTEMBI PEryJIupOBaHus HaJyBa BO3JyXa HMe-
I0T pa3jlu4Hble KOHCTPYKTHUBHBIC HCHOJIHEHMs. Kak mpaBwio, oHH
BBITIOJTHAIOTCS B OTACJIBHOM KOPITYCE M B 3aBUCUMOCTH OT IIPUHATOMN
CXEMBI PETYJIMPOBAHUS MOTYT YCTAHABJIMBAThCSA KAaK B BBIITYCKHOM,
TaKk ¥ BO BIIyCKHOM TpakTe ABHraress. Kopiyc HCIOIHUTEIBHOIO
YCTPOWCTBA, IPEAHA3HAYEHHOTO Il YCTAHOBKHU B BBIITYCKHOM TpakK-
T€, UMEET Pa3BUTYIO MOBEPXHOCTH TEIIOOTBOA (B BUIE OpeOpEHUs)
st obecrieuenus g pexruBHoro oxnaxaeHus. upma KKK Boinos-
HAET 3TO YCTPOWCTBO B BHJE KJAllaHA C OIPEICICHHBIM XOJIO0M,
a 'y ¢pupmsl Garrett — 3T0 BCTpOCHHASI 3aCJIOHKA.

3.6.1. Ilepenyck BBIXJIONHBIX I'A30B

YCTpOoUCTBO I NEPENyCKa BBIXJIONHBIX 'a30B CIEAUT 3a Be-
JUYMHOW JaBIICHUS] HAJJyBa W TPHU HEOOXOJWMOCTH BBIITYCKAET
4acTh BBIXJIOIIHBIX [a30B B OKPY)KAIOIIYIO Cpeay B 00X0J TypOWHBI.
[Ipu cnuiIkOM 3HAYUTEIHHOM MOBBIIIEHUH JABJIEHUS HaJlyBa Iepe-
MyCK BBIXJIOMTHBIX T'a30B B 00X0J] TYpOMHBI BEJET K CHIDKEHUIO Yac-
TOTBI BpPAILLEHUS Bajla TYpOMHBI M, CIEIOBATEIbHO, K YMEHBUICHUIO
JIaBJICHUS HaJ/1yBa /10 O€30MaCHOTO YPOBHSI.

Ha GospminHCTBE TYpOOKOMIPECCOPOB, BXOAAIIMX B IITATHBIN
KOMIUIEKT JIBUTaTeNsl IPU 3aBOJICKOM M3TOTOBJIEHUH, YCTPONCTBO IS
Iepernycka ra3oB BCTPOEHO B KOHCTPYKIIMIO TypOOKoMIIpeccopa. YcT-
POMCTBO /7Sl IEPEMYCKa BBIXJIOMHBIX Ia30B — 3TO OCHOBHOM pEryis-
TOp HaaayBa. Yem BbIlIe MOIIHOCTH TYpOOKOMIIpEccopa, TeM OOJIbIe
JIOJDKEH OBITh pa3Mep MeperycKHOro ycTpoiictea (puc. 3.20).

VcnonHUTENbHOE YCTPOWCTBO BKIIIOYAET B Ce0S MEPEmyCKHON
(OalimacHBIIf) KJIaraH, HATOMUHAIOIIHWN 10 opMe KIlarlaHbl TOJIOBKH
HWIMHAPOB auratens. KoHen cTepkHS KianaHa IPUKPEIIEH
K MeMOpaHe, KOTopas MOKHUMAETCS KaaTuOpOBAaHHON MPYKHHOM.
MemOpaHna TepMETHYHO 3a)kaTa IO BCEMY IMEPUMETPY MeTauinde-
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CKOM KpbIIIKK, uMeromel (opmy konmaka. IlepermyckHoil kiamaH,
MO/DKUMAEMBIM TIPYKUHOM (MM COOTBETCTBYIOIIAs 3acJIOHKA), Ha-
XOJMUTCS B 3aKPBITOM COCTOSIHUH. MexXIy MeMOpaHOH M KPBIIIKON
MMEETCS 3aKphITas MOJIOCTh, B KOTOPYIO MOJBOJUTCS YIPaBIISIOIIEE
nasinenue. Korga BenmmumHa 3TOTO JaBJIEHUS CTAHOBUTCS JOCTATOY-
HOM JUIsl CXKaTUsSl TPYKUHBI, KJIAllaH OTKPBIBAETCS U IEPENyCKaeT
4acTh IMOTOKA BBIXJIOIHBIX a30B.

Puc. 3.20. VcrionHUTENbHBIE YCTpOMCTBA JUIS Meperycka OTpaboTaBIIMX
ra3oB B 00X0J TypOUHBI

C nomouipio NpyXUHb MOKHO PEryJlnpoBaTh JaBJICHHUE Hal-
nyBa. UeM OoJibliie cuiia HaKaTus IPYKUHBI, TEM OOJIbIIEE TaBICHHE
HaJJIyBOYHOTO BO3/1yXa MOXeT ObITh co3aHo. Ho 3Ta BO3MOXKHOCTh
pETryJIMPOBAaHUS UCIIOJIB3YETCI TOJBKO JUI OTPaHUYEHUS MaKCH-
MaJbHOIO JIaBJIEHUS BO3/yXa, a HE JJIS €r0 PeryjIupoBaHUs B IpO-
recce paboTel nBuratens. [loaToMy B cCepUiHBIX aBTOMOOMIISX ¢ Tie-
JpI0 oOecreueHus: Oe30MacHOCTH JIBUraTelsl MpyKUHA HAJEeKHO OT-
KanuOpoBaHa W M3MEpeHa CHiIa €€ MPEIBAPUTENBHOTO CXKATus,
a caMa Ipy)KHHa OIUIOMOMpOBaHa HJsi YCTPaHEHHs BO3MOKHOCTH
BMCIIaTCIIbCTBA U3BHEC.

VY nBurareneit TOHOYHBIX M CIOPTUBHBIX aBTOMOOWIIEH C IENbIO
HU3MCHCHUA BCIMYUMHBI MAKCHUMAJIBHOI'O AABJICHUS HaaAdyBa M, COOT-
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BETCTBEHHO, MOIIHOCTH ABUraTENsl CHIY CXaTUsi MHPYXKUHBI MOXKHO
BapbUPOBATH C MOMOIIBIO CHIEUAIBHOIO PErYJIIMPOBOYHOTO BUHTA.

OOBIUHO cucTEeMa Meperycka BBIXJIOMHBIX Ta30B PacCUMTaHa Ha
CPaBHUTEJIbHO HU3KUH ypOBEHb HaJyBa, 4TOOBI OOECIIEUNTh HAJEK-
HOCTh ABHrarens. [Ipu cpabaThIBaHUM CHCTEMBI TIEpPEITyCcKa BOIUTENb
Ja’ke He 3aMmedaet 31oro. [Ipocto MoImHOCTh Oosblie HE BO3pacTaeT.

Ecmu B pe3ynbpTare TIOHMHTA OBUIO YBEIHUYEHO JABIICHHE HAl-
JyBa 110 CPABHEHUIO C 3aBOJICKOM YCTAaHOBKOMW, TO JBUTATEINIO MTOTpPE-
OyeTcsi JOMOJIHUTEIHHOE TOIUIMBO M, BO3MOXKHO, HEKOTOPOE YMEHbB-
IICHUE yriia omnepekeHus 3axuranus. O0e 3a1aun pemaroTcsl ycra-
HOBKOH TIOHMHTOBOTO 3JIEKTPOHHOTO KOHTposuiepa. OH uMeer
MEXaHUYECKUN PETYNATOp HaBJICHHS TOIUIMBA B 3aBHCHUMOCTH OT
NaBJieHUs HaJayBa. [Ipu MOBBILIEHNN JaBIEHUS HAJAYyBa OH IOBBI-
11aeT JaBJ€HHE B TOIUIMBHON CUCTEME, YTO IPUBOAUT K YBEIUUYEHHUIO
LUKJIOBOW MOJIa4M TOIUIMBA.

Ha ypoBeHb HayiyBa CyIIECTBEHHOE BIUSHHE OKa3bIBAeT d(-
(EeKTHBHOCTH BBIITYCKHOH crcTeMbl. IHOT/1a 3aBO/ICKHE KOHCTPYKTO-
pBl HAMEPEHHO CO3JAal0T B HEM JOIMOJIHUTEIBHOE CONPOTUBIIEHUE IS
OTpaHMYEHUS JIaBJICHMS HaJlyBa. 3aMeHa IUTATHOW BBITYCKHOM CHC-
TEMBbl HOBOH, TIOHUHTOBOW C YBETMYEHHBIMHU MPOXOHBIMH CEYCHHU I
MU W MEHBIIUM CONPOTUBICHUEM IIOMOXXET IOBBICUTH JaBIICHHE
HaJJ1yBa, HE BBIXOJS 3@ JOIYCTUMBIE ITPEAETIBI.

TypOokoMITpeccopbl MOBHIIEHHOW MOIIHOCTH, TIPEIHA3HAYCH-
Hbl€ Ui TIOHUHIA, COJEpXaT yCTPOMCTBAa NEpenycka BBIXJIOMHBIX
ra3oB, HE BXOJAIINE B UX KOHCTPYKIUIO. OOBIYHO TaKOE YCTPOMCTBO
pacrojiaraercss Ha BBIITYCKHOM KOJIJIEKTOpe mepen TypOuHou. OHO
3HAYUTENILHO OOJIbLIE 3aBOJICKOTO, HO 3aTO JIETKO HacTpauBaeTCsl Ha
TpeOyeMblii ypOBEHb HaJIyBa MPOCTHIM MOBOPOTOM PETYIUPOBOYHO-
ro BUHTa Ha BEpXHEW cTopoHe Kopryca. JlaBieHne HajyBa MOKHO
pEerylupoBaTh U ¢ MPUOOPHON MAHETU aBTOMOOWIISI ¢ TOMOUIBIO T1O-
TEHIIMOMETPA, KOTOPbIN NOCHUIAET CUTHAJ HA YCTPONCTBO MepernycKa
razoB. s s¢ddexTrBHON pabOTHl yCTPOMCTBO mEpenycka TIa3oB
JIOJIKHO OBITH COTJIACOBAHO C YPOBHEM MOIIHOCTU TypOOHarHerare-
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ns. [Ipu MomHOM TYypOOKOMITpECCOpe CIHUIIKOM MAaJEHBKOE OKHO
nepenycka MpUBEAET K MOSIBICHUIO JOMOJHUTEIBHOTO MECTHOTO CO-
MIPOTHBIICHUS, U IaBJICHHUE HAJUTyBa MOYKET BO3PACTH CBEPX HOPMBEI.

3aBOJICKHE YCTpOMCTBAa Ui TEpenycka BBIXJIOMHBIX Ta30B
O0OBIYHO COpAcHIBAIOT M3IHUIIKM Tra3a B BBIMYCKHYIO cucTeMmy. Tio-
HUHTOBBIE YCTPOMCTBA MEPENycKa BBHITYCKAIOT T'a3bl B OKPYKAIOIIYIO
cpeny, co3iaBasi HEBOOOpa3UMBbIN IIyM, XOTSI KaXIbId U3 HUX UMEET
¢anen, K KOTOPOMY MOKHO MPHCOEIUHHUTH BBIXJIONMHYIO TpyOy
C TITYIIUTENIEM.

PerynupoBanue naBieHus] HaJayBa METOJOM IIE€perycKa OTpa-
00TaBIIMX T'a30B OCHOBAHO HA YIPABJICHUU MOTOKOM OTPaOOTaBIIMX
ra3oB, MPOXOIAIKX Yepe3 TypOuHy. [Ipu moHo#i Harpy3ke ABHTraTesns
B 00x01 TypOunb! Hampasisercs 2040 % oOmero noroka otpabo-
taBmKX razoB. OcranbHeie 60—80 % uayTr Ha npHUBOA poTOpa TypOU-
HBI 1 00€CTIEUHBAIOT CO3/IaHIE HEOOXOAMMOTO JIaBJICHHS HAUTyBa.

B kaudecTBe ynpaBiSIONUX MMapaMeTpPOB MOTYT OBITh HUCHOJb-
30BaHBI: JIaBJICHUE Ta3a HEMOCPEACTBEHHO IOCIe KOMIIpECcopa P,
(cm. puc. 3.10), maBieHue OTpabOTABIIMX Ta30B TEpe] BXOJOM
B TypOUHY p3, OTHOLIEHWE IABIECHUN D,/P1, D3/P1 U P2/Pa4 THE
p1 — JlaBJIGHUE BO3/lyXa Ha BXOJE B KOMIIPECCOD, Py — JIABJICHUE OT-
paboTaBIINX T'a30B MOCIE TYPOHHBI.

OTOT c1ocod peryaupoBaHusl B 3aBUCUMOCTH OT BbIOOpa yripas-
JISOIIETr0 MapamMeTpa TO3BOJSET BBIOIHUTh WHIMBHIYAIbHYIO Ha-
CTPOHKY M3MEHEHUs NaBlieHHWs HajayBa. JlBUrarenu ¢ TypOOHaITy-
BOM M PETYJIMPOBAHUEM JABJICHHUS HATyBa MEPEIyCKOM OTpabOTaB-
[IMX Ta30B UMEIOT XOPOIIYI0 XapaKTepUCTUKY KPYTSAIIEr0 MOMEHTA U
YIIOBJICTBOPUTENBHYIO MTPHUEMHUCTOCTh. [10sBIsSIeTCS BOZMOKHOCTD UC-
MOJIB30BaTh TYPOOKOMIIPECCOP CYLIECTBEHHO MEHBIINX Pa3MEpOB.

Ha puc. 3.21 nokazana cxema peryivpoBaHUs JaBJICHUS HaJl-
JyBa TEpEnyCcKOM OTpabOTaBIIMX T'a30B C MCIOJIb30BAHUEM B Kade-
CTBE YIIPABIISAIOUIETO IMapaMeTpa AaBJICHHE HAITYBa P .

B npuBeneHHO cxeme ¢ 0AHOM CTOPOHBI MEMOpaHbI JIEHCTBY-
€T JaBJIEHUE HAJyBa P,, a C JPYrOil CTOPOHBI — JIABJIEHUE OKpPY-
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Karollen cpebl py. Takum o0Opa3oM, NaBIICHUIO HAJTyBa P, MPOTH-
BOJICHICTBYET TOJIBKO YyCWJIME KanuOpoBaHHOW mpyXuHBL. Croco0
SIBJISIETCSL TIPOCTBIM U HAJISKHBIM, T. K. JUIS YIIPABJICHUS UCIIOIh3YeT-
CSl YMCTBIN CXKATBIA BO3MYX, a XapaKTep W3MCHCHUS NaBIICHUS Hal-
TyBa OTPEACISIIOT TOJBKO JBa mapamerpa. YToObl MOTyduTh MOHO-
TOHHO HUCTAIAIOINIYI0 KPUBYIO JTaBJICHHS HAJUTyBa TP YBEITHUCHUU
MOIIIHOCTH JIBUTATENIsl, B COBPEMEHHBIX TypOOKOMIIpPECCOpax yIpas-
JISIFOIIeE JIaBJICHHE OTOMpAETCs Ha CaMOM BXOJI€ B KOMIIPECCOP.

Ha puc. 3.22 nokazana cxema peryivpoBaHUs JaBJICHUS HaJl-
IyBa TEpEnyCcKOM OTpabOTaBIIMX T'a30B C MCIOJIb30BAHHUEM B Kade-
CTBE YNPABJISIOIIETO MapaMeTpa JaBJIeHUE P3 OTPaOOTABIIMX Ta30B
Ha BXOJI€ B TypOUHY.

D 7

N 7
Puc. 3.21. Cxema perynupoBanusi aaB- Puc. 3.22. CxeMa peryaupoBaHusi JaBJe-

JICHWsST HaJIyBa TEPEemycKOM OT- HHSl HaJUlyBa MEpemyckoM oTpado-
pabOoTaBIINX Ta30B C UCIONB30BA- TaBIIMX Ta30B C HCIOIB30BAaHUEM

HHEM B Ka4yeCTBE YIIPABJISIOIICTO
TapaMerpa JTaBJICHHS HAJITYBA P

1 — BO3MYyX03a00pHUK; 2 — BO3MIYII-
HBI Quinstp; 3 — Toymmrens; 4 —
TypOOKOMIIpECCOp; 5 — MPOMEXyYTOd-
HBIH TEIIOOOMEHHUK; 6 — IIWHJID
JIBUTaTellsl; 7 — MEepeIlyCKHOM KIIalaH;
P, — ZaBIICHUE BO3[lyXa HEIOCPE/CT-
BEHHO I10CJIE KOMIIpeccopa

B KaUCCTBC  YIPABJIAKOLICTO Iapa-
MCTpa OaBJICHUC O’I‘pa6OTaBIHI/IX ra-
30B Ha BXOJIC B TypOUHY P3:

1 — BO3MyXx03a00pHUK; 2 — BO3JIYIIHBIN
¢uneTp; 3 — Thoymmrens; 4 — TypOo-
KOMIIpeccop; 5 — MPOMEXKyTOUHBIH TETUIO-
OOMEHHHK; 6 — IWIHHAP JBUTATEINS; 7 —
TIepPeIyCKHOH KIIalaH; p3 — JaBJICHUE OT-
paboTaBIINX T'a30B HAa BXOZIE B TYpOUHY
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B npuBeneHHo# cxeme ¢ 0JIHOW CTOPOHBI MEMOpaHbI JIEHCTBY-
€T JaBJIEHHE OTPaOOTABIINX T'a30B P3, a C IPYroi CTOPOHBI — JIaBiie-
HUE OKPYXAIOIIEH Cpelbl Py U ycuiaue npyxuHsl. I[lockonbky npu
O0JBIIION Harpys3Ke JABHUTAaTes] U BBICOKOM YacTOTE BpAIICHHS KO-
JIEHYaTOTO Bajla JaBJIEHHWE OTpabOTaBIIMX ra3oB Mepel TypOMHOUN
BO3pPACTAET HEIWHEWHO, TO B MCIOJHUTEIBHOM MEXaHH3ME MOXKHO
MPUMEHUTH NPY)KUHY C HEJIMHEWHON XapaKTepUCTHKON. DTO BBI3O-
BET PE3KOE YBEIMYCHME JABJICHUS HAJyBa B JHMAIA30HE CPEAHUX
4acTOT BpallleHUsI KOJIEHYATOro Baya. 3aTeM IPU YBEITUUMBAIOIIEMCS
OTKPBITHH NIEPEITYCKHOTO KJIAIIaHA JaBJICHUE HAJlyBa CHU3UTCS.

CrnencTBrueM Takoro xapakrepa U3MEHEHMs JaBJICHUs HaJlyBa
ABJIAIOTCS 00JIee BBIMYKIIbIE BHEIIHUE CKOPOCTHBIE XapaKTEPUCTUKU
nsurarenst N, = N(n,) u M, = M(n,) B HIXKHEM JHana3oHe 4acTo-
THI BpaIlleHUs BaJia N, rae N, — 3ddeKTHBHASE MOIIHOCTE; M, — Kpy-
TALIMHA MOMEHT Ha Baiy JBuratens. Hemoctarkamu storo crnocoba
perynmupoBanus sBistorcss cHwkenue KIIJ[ TypOuHbI mpu Makcu-
MaJIbHOM MOILIHOCTH JBUTATENS U TO, YTO I YIIPABICHUS JABICHU-
€M HaJJyBa HCIOJb3YIOTCA TOpsSYUe, HEOUMILECHHBIE U TOKCHUYHbIC
BBIXJIONHBIE Ta3bl. llocienHue HemocTaTKu MOTYT BBI3BAaTh (PYHK-
LIMOHAJIbHBIE OTKA3bI IEPEIYCKHOIO KJIAIIAHA.

Ha puc. 3.23 nokazana cxema peryJIvpoBaHUs JaBICHUS HAJl-
JyBa MEPENyCKOM OTpadOTaBIIKX I'a30B C MCIOJIb30BAaHUEM B Kaue-
CTBE YIPABJIAIOLIETO IapaMeTpa BEIUMYMHBI OTHOLIECHUE JABIICHUS
HAaJJIyBOYHOTO BO3JyXa K JABJIICHUIO Ha BXOJE B KOMIIpECCOp, T. €.
BEJIMYHHBI Py /Py .

B npuBeneHHO# cxeme ¢ 0JTHOM CTOPOHBI MEMOpaHBI IEUCTBYET
JABJICHUE HAJIYBa P, a4 C JAPYrod CTOPOHBI — JABICHHE HAa BXOJE
B KOMIIPECCOP Pq MU ycuiue NpyKuHbl. [IOCKOJIBKY C yBeIMYEeHUEM
Harpy3KkH JIBUTaTelsl U 4acTOTHI BPAILLEHUS KOJIEHYATOrO Bajla JaBJIe-
HHE P, Ha BXOJE B KOMIIPECCOP BCIEIACTBHE a’pOJMHAMUYECKUX I10-
TE€pb BO BIIYCKHOM TPYOOIIPOBOJIE€ NMOHMKAETCS, TO HCIOJIb30BAHUE
BEJIMYUHBI P, /P; BMECTO JIAaBJICHUSI OKPYIKAFOIIEH CPEIbI Py TTO3BOJIS-
€T co3/1aTh 0oJiee BBICOKMM Iepenaj JaBiIeHUN 10 pa3Hble CTOPOHBI
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MeMOpaHbl MCIIOJHUTEIBHOTO MEXaHW3Ma. JTO JIaeT BO3MOXHOCTH
MPUMEHUTH 00Jiee )KECTKYIO NMPYKUHY, YTO, B CBOIO OuYepeib, T03BO-
JICT MOJYYUTH XApPaKTCPUCTUKY MHaBJICHUA HaAAyBad, aHAJIOTUYHYIO
TOM, KOTOpass UMEET MECTO IPU PETYIUPOBAHUU 10 JABJICHUIO P3 —
JABJICHUIO OTPaOOTABIINX Ta30B HA BXOJIE B TypOHHY. B kauecTBe He-
JOCTaTKa CJIEAYeT OTMETUTh 3aBHCUMOCTh XapaKTEPUCTUKU JaBIICHUS
Ha/ITyBa OT CTETICHH 3arpsiI3HEHHOCTH BO3IYIITHOTO (DMIIBTpA.

Ha puc. 3.24 npencrasiieHa cxema peryJupoBaHUs JaBJICHUS
Ha/ITyBa MEPErycKOM OTpabOTaBIINX ra30B C UCTIOJIH30BAHUEM B Ka-
YeCTBE YNPABJIAIONIET0 MapaMeTpa OTHOIICHHUS NABJICHUS OTpado-
TaBIIUX Ira30B Ha BXOJ€ B Typ6I/IHy P3 K ITaBJICHHUIO HA BXOJC B KOM-
HPECCOP Pq, T. €. BEIUYUHEI P53/ P;.

N L7 T E— P
4 l 4 p; j
D ALY 5 D\l"‘—":"l“'
Di aa——rl] e — i
2 MEAN— 2 e
$ J o \
6 1 6
; p2 5 / i 5
™

Puc. 3.23. Cxema perynupoBanust naB- Puc. 3.24. Cxema peryiupoBaHus AaB-

JICHHs HaJayBa IEPENyCcKOM OTpa-
0OTaBIIIUX T'a30B C UCIIOIH30BAaHUEM
B KauecTBE YNPABJAOIIEr0 mapa-
METpa BEJUYHUHEL Py /Py

1 — BO31TyX03a00pHUK; 2 — BO3YITHBINA
¢uneTp; 3 — TymmTens;, 4— TypOo-
KOMIIPECCop; 5 — MPOMEKYTOUHBIN TeIl-
JIOOOMEHHUK; 6 — IWINHID JBUTATEIS
7 — MEpeIyCcKHON KIanaH; p, — JaBie-
HHE HAJUIyBOYHOTO BO3[yXa HEIOC-
PE/ICTBEHHO 3a KOMIIPECCOPOM; Pq —
JIaBIICHHE BO3/yXa HAa BXOJC B KOMII-
peccop

JICHUS HaJAyBa NEPENYCKOM OT-
paboTaBIIUX Ta30B C HCIONB30-
BAaHHWEM B KaueCTBE YIPABIAIOLIE-
o HapaMeTpa BEIUYHHEL P3 /Py

1 — B037yX03a00pHUK; 2 — BO3IYIITHBII
¢uneTp; 3 — mrymmTens; 4 — Typoo-
KOMIIpECCOp; 5 — MPOMEKYTOUHBIN
TEIUI0O00OMEHHUK; 6 — IWIHH/DP JIBUTA-
Telsd; 7 — MEPelyCKHON KIamaH; Pz —
JaBIeHre OTpabOTaBIIMX Ta30B Ha
BXOe B TypOWHY; p; — JaBIICHHE
BO3/yXa Ha BXOJIE B KOMITPECCOp
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B npuBeneHHO cxeme ¢ 0AHOM CTOPOHBI MEMOpaHbI JIEHCTBY-
€T JIaBJIEHHE P3, a C IPYrOl — JaBJIEHUE HA BXOJE B KOMIIPECCOD Pq
U yCWJIME MPYXHUHBI. XapaKTEepUCTUKA Ha/IyBa BCIEACTBHE YK€ Ha-
3BaHHBIX BBIIIE NMPUYMH aHAJIOTUYHA TOM, YTO UMEET MECTO IPH pe-
I'yJIMPOBaHUU 1O JIaBJIEHUIO p3. Ho mpu 3TOM nMeeTcsi BO3MOKHOCTh
UCI0JIb30BATh elie 0oJiee KECTKYIo MpyxkuHy. KpoMe HenocTaTkoB,
OTMEUEHHBIX I Coco0a C peryjIMpoBaHUEM JaBJICHUS D3, 3/1€Ch-
TaKXKe OKa3bIBaeT BIMSIHUE 3aTrPS3HEHHOCTH BO3AYIIHOTO (DUIIBTpA.

Ha puc. 3.25 npezncraBieHa cxema peryjiupoBaHMs JaBJICHUS
HaJJlyBa MEPEyCcKOM OTpadOTaBIIMX ra30B C UCIOJIb30BAHUEM B Ka-
YeCTBE YNPABISAIOLIET0 apaMeTpa BEITMUYUHBI OTHOUICHUS J1aBJICHUS
HaJJIyBOUYHOTO BO3/yXa K JABJICHUIO HAa BBIXOJIE U3 TYpOWHBI, T. €.
BEJIMYUHBI Py /Py

B npuBenenHol cxeme 06a JaBlieHUst P, U P, JEUCTBYIOT C OJ1-
HOW CTOPOHBI MEMOpaHBI, a C JPYroil CTOPOHBI MEMOpaHbl UM TPOTH-
BOJICICTBYET YCWIME TNPYKHHbL. BcClieACTBUE Tmepenana JaBiICHUI
P2 /P4 CKATBIIA BO3/IYX Yepe3 HEOOJBIIOE IPOCCETUPYIONIEE OTBEPCTHE
MEpETEKaeT B BBITYCKHON TpyOoIpoBo1. [I0CKOIbKy POTHUBOJABIEHNE
ra3oB Ha BBIIIYCKE C POCTOM IIOTOKAa ra3a YBEJIMYMBAETCS, TO IPHU
OOJIBIIION MOIITHOCTH JIBUTATENSI PErYJMPOBOYHBIN KIIallaH OTKPHIBACT-
cst 0oJiee 3HAYUTENHHO, YEM Ha CPEHMX YaCTOTaX BpAIEHHs KOJIeHYa-
TOro Baja. B cBOIO ouepenb 3TO BBI3BIBAET YMEHBIIECHUE JaBJICHUS
HaJU1yBa [IPY MOBBIIEHHOM YacTOTE BpAIllEHHs BaJla IBUTATEs.

B utore moisiyuaercs GoJiee BBIMYKJIAsh BHEUIHSS CKOPOCTHAS
xapakrepuctuka jasurarenst N, = N(n,) u M, = M(n,) npu pabore
JBUTATENsl Ha CPEIHUX YacTOTax BpaALICHMs KOJIEHYAaToOro Bajia
U yIy4IllIaeTcss IPUEMHUCTOCTD IBUTaTeNsl U aBTOMOOMIIS IO aHAJIOTUHU
C TEM, YTO UMEET MECTO IPH PETYIUPOBAHUHU IO BEIMUYMHE OTHOLIE-
HUA P3 /D1

OnucaHHbI€ BBILIE CIIOCOOBI PETYIUPOBAHUS JABJICHUS HAJTY-
Ba IyTEM Iepenycka oTpaboTaBIIUX Ia30B, HECMOTPS HA pa3iMyuHbIe
BapHallK yIPaBIISIIOMINX [1apaMETPOB, BCE )K€ HE MO3BOJISIIOT B UTO-
re J0OUThCS KeIaeMON 3aKOHOMEPHOCTH M3MEHEHUS JIaBJICHUS Hall-
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IyBa. DTOT HEIOCTAaTOK MOYKHO B KaKON-TO Mepe HUBEIUPOBAThH 3a
c4eT cBOOOHO YyIpaBsieMOTo OailnmacHOro KiarnaHa.

CBoOoOIHOE yIIpaBlieHHE B JAHHOM KOHTEKCTE O3HAYaeT, uTo
KpOMe€ JIaBJICHHUH Ta3a B CHCTEMax BITYCKa M BBIITyCKa Ha MEPENyCKHON
KJIallaH MOTYT OKa3bIBaThb YIPABIIAIOLIEE BO3ACHUCTBUE U Jpyrue Ina-
paMmeTpsl aBUratens. TakuMu mapaMeTpamu SBISIFOTCS: Harpy3Ka JIBU-
raress, onpeenseMas MoJIOKEHHUEM JPOCCEIbHOM 3aciIOHKHU (B Kap-
OIOpaTOpHOM JBHTATENIC) WM PEHKU TOIUIMBHOTO Hacoca (B IH3eENe);
4acTOTa BpAIllEHUs] KOJIEHYATOro BaJjla; TeMIlepaTypa HaJlyBOYHOIO
BO3/yXa; CUTHAJIbI JIaTYMKa JETOHALMU; TEMIIEpATypa OXJIaKIaromen
KHUJIKOCTH B pyOalke ABUTATEIS U Jp.

CB0OOJIHO ympaBisieMble OalillacHbIE KJIAallaHbl, MMOJIY4arollne
CHTHAJIBI YIIPABJICHHUSI OT CUCTEMBI KOHTPOJIS 32 paboTO# JBUraTens,
OTBEYAIOT COBPEMEHHOMY YPOBHIO Pa3BHTHS aBTOMOOWIJIBHBIX JIBU-
raTejen ¢ HaJJlyBOM.

Ha puc. 3.26 B kauecTBe mpumepa IpHUBEIEHA CXeMa peryiu-
pOBaHMs JaBJIEHMsI HajjyBa C MCIOJIb30BaHUEM CBOOOJHO YIIpaB-
asieMoro 0ainacHoOro KiarnaHa.

DNEeKTPOHHBIN OJIOK yrpaBieHus: /5 MOJIEpKUBACT JIaBIICHUE
HaJJlyBa Ha MaKCUMaJIbHOM YPOBHE, NPH KOTOPOM JETOHAIIMOHHOE
cropanue paboyell cMeCH HE BO3HHMKAET Ha JIOOBIX pPeXHMax pabOThI
aBUrarens. B cirydyae BOSHHKHOBEHHS JIETOHAIMU SJIEKTPOHHBIA OJIOK
YIIpaBJICHUS 110 CUTHATY JaTUYMKa JETOHAIMM /3 MOJaeT yIpaBJIsiio-
LI CUTHAJ Ha 3JIEKTPOMArHUTHBIN KianaH 9, 3a/1aBas HE0OX0AUMMBIi
PEXKUM ero padoTHI.

B pe3ynbrare Ha MeMOpaHy NEpEenyCKHOIO KiarnaHa 4 MOXET
BO3JICHICTBOBAaTh HE BCE IOJHOE AABJIEHUE HAJIYBa, a JMILIb HEKOTO-
pas ero yacth. [lepenyck oTpaboTaBIIMX ra30B KJIAallaHOM 4 OCYILe-
CTBJISIETCA /10 MPEKpAIlleHUs] IE€TOHAIIMOHHOTO PEeXUMa CropaHus pa-
Oouell cMecH B IIMIIMHIPAX TBUTATEIS.

Takas cxema perylIupoBaHUs MO3BOJISIET OBICTPO YBEJIUYUBATH
KPYTSAIIUKA MOMEHT Ha Bajly ABUTATeNs M €ro 3(PQEeKTUBHYIO MOII-
HOCTh Ha HEMpOJI0JDKUTENbHOE Bpems (16—45 ¢ B 3aBUCUMOCTH OT
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TUIA ABUTATEJSI), YTO HEOOXOAUMO IS PE3KOT0 YCKOPEHUSI aBTOMO-
OWJIst TP pasroHe.

Puc. 3.25. Cxema peryaupoBanus naB- Puc. 3.26. Cxema peryaupoBaHusl JaB-

JICHHs HaJJyBa IEPENyCKOM OT-
paboTaBIINX Ta30B C HCIOIH30BaA-
HHEM B KA4yE€CTBE YIPABIISIFOLIETO
napamerpa BETHIUHBI Py /Py :

1 — BO311yx03200pHUK; 2 — BO3IYIITHBII
¢uneTp; 3 — roymmrens; 4 — TypoOo-
KOMIIpeCCOp; J — IPOMEXYTOYHBIN
TEIUI0O00OMEHHUK; 6 — IWIMHIpP JBUTa-
Tenst; 7 — HEPelyCKHOM KIamaH; P, —
JIaBJICHHEe HaJJTyBOYHOIO BO3/IyXa He-
HOCPENCTBEHHO 33  KOMIIPECCOPOM;
D4 — IaBJICHHE HA BBIXOJIC U3 TYPOUHBI

JIEHUS HaJJyBa C HUCIOJIb30BAHUEM
CBOOOIHO YIIpaBJISIEMOro Oairac-
HOr'0 KJI1araHa:

1 — BIycKkHOW KOIEKTOp;, 2 — OJIOK
IDUTHHPOB ABHTATeNs; 3 — BBITYCKHOM
KOJUIEKTOp; 4 — meperyckHol (Oaifmac-
HBIH) KiTaraH; 5 — TypOoKoMmIpeccop; 6 —
TIIyIINTENb; 7 — BO3AYIIHBIA GUIBTp; 8 —
BO3YX03200pHUK; 9 — 3JIEKTPOMarHUT-
HBIH KamnaH; /(0 — IpoMeXyTOYHBIA Tem-
J00OMEHHUK; /] — pOcceNbHast 3aCI0H-
Ka; /2 — J[aT4MK YacTOTHl BpAILCHHUS
KOJICHYaTOro Baja; /3 — MaT4vK JeTOHa-
uuy; /4 — JaT4uK Harpy3Kd JIBUTaTelis;
15 — 3IeKTPOHHBII OJIOK yIpaBIeHHUS

[Ipn pe3koM Ha)KaTHM Ha MEAANb aKcelepaTopa W TaKOM XKe

PE3KOM OTKPBITUH JPOCCENIbHOM 3aCIOHKHU [/ MepenyCKHON KianaH
3aKpBIBAETCS MO KOMAaHJE SJEKTPOHHOTO OJIOKa YIpPaBIICHUS, BbI-
HYXJ1as BeCh TIOTOK OTPa0OTABIIMX ra30B MPOXOJAUTH Yepe3 TypOu-
Hy. B pe3ynbraTe naBineHue HajalyBa M, ClI€I0BAaTEIbHO, MOITHOCTD
JBUTATENSI PE3KO BO3PACTAIOT. DTOT SKCTPEMANIbHBIM peXuM pado-
THI JBUTATENIT 0003HAYAIOT AaHTTUHCKAM TEPMHHOM overboost — me-
perpyska.
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BezomacHOCTh pabOTHI IBUraTeNs B pexkume overboost KOHTpO-
JIApyeTCd HAaTYUMKAMU, PETUCTPUPYIOIIMMHU Ha3BaHHBIE BRIIIE I1apa-
MCTPBI U MMOCBUIAIOIIUMHU COOTBETCTBYIOIIUEC CUT'HAJILI B BHGKTpOHHl)If/'I
Onok ympasieHus. Ha HEKOTOPBIX ABHTATENsX ISl 3AIIUTHI OT TOJI0-
MOK B pe3yJIbTaTe Neperpy3Ku pexxuM overboost He BKITIOYAETCs, eCIr
4acTOTa BpAIICHUS KOJIEHUYATOro Bajla yXe JOCTHra HOMHHAJIBLHOTO
3HAUEHUS WIK €CJIM aBTOMOOMIIb JIBUKETCSI Ha TIEPBOM mepeiaye.

3.6.2. /IByxcTyneH4aTblil TYpOOHAIyB

[Tpr HEOOXOIUMOCTH JOCTHYh OYEHBH BBICOKOTO YpPOBHS (op-
CUPOBAHUS JIBUTATENsi C MOMOIBIO TypOOHAIyBa, MPU KOTOPOM
JaBJICHWE HAJUTyBa JOJDKHO MPEBBINIATh BENWUMHY P, = 3,4 Oap,
MPUMEHSIOT JBYXCTYNEHYATHIH TYpOOKOMIIPECCOp, MOCKOJBKY ce-
PHUIHBIN OJHOCTYNEHYATHI TYpOOKOMIIPECCOp HE pa3BHBAeT JOCTa-
TOYHOTO JIaBJICHUS HaJJlyBa M He oOecrieuynBaeT HEOOXOIMMOTO pac-
xoaa Bo3ayxa. Cxema JBYXCTYIEHYAaTOTO TypOOHaIIyBa C Iepemnyc-
KOM OTpabOTaBIIMX I'a30B MEPBOM CTYNEHHU MOKa3aHa Ha puc. 3.27.

3 6
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4 - 7 —4“m
? éhiﬁ: MEh=
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I )/i\/ 8$} ?
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Puc. 3.27. Cxema IBYXCTYIIEHYATOrO TYpOOHAITYBA C TIEPEITYCKOM OTpado-
TaBIIIKX Ta30B MEPBOM CTYNEHU:
1 — B031YX03a00pHUK; 2 — BO3IYIIHBIN (QIIETP; 3 — DIIymmuTeNns; 4 — TypOo-
KOMIIPECCOp TEpBOM CTYIEHHW; 5 — MPOMEKYTOYHBIH TETUIOOOMEHHUK ISt
OXJIXKJICHHS HAJUTyBOYHOI'O BO3/yXa IEPBOH CTYIEHH; 6 — TepeIrycKHoi (6aii-
TIaCHBIN) KJIamaH; 7 — TypOOKOMITpeccop BTOPOH CTYNEeHH; § — IPOMEKYTOUHBIH
TETUIO00OMEHHUK JUTST OXJIQXKICHWS HaJUTyBOYHOIO BO3/yXa BTOPOH CTymeHH; 9 —
LAJIMHAD JBUraTENs
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TypGoxoMIipeccop epBoii CTYIIEHU 4 BCAChIBAET BO3AYX Uepe3
BO3/1yX03a00pHUK / 1 Bo3aylHbIN punbsTp 2. Ilocne npensapurens-
HOT'O C)KaTHs BO3/1yXa B MEPBOM CTYIEHU KOMIIpECCOpA TeEMIlepaTypa
BO3]lyXa MOBBILIAETCS, I0O3TOMY OH BHayajle OXJIaX/JaeTcsi B IpoMe-
KYTOYHOM TEIJIOOOMEHHHKE 5 M 3aTeM IOJAETCsl Ha BXOJ BTOPOH
CTyneHu Komipeccopa 7. Tam oH cxumaercs 10 0ojiee BBICOKOTO
nasienus (p, = 3,4 6ap) U CHOBa HANpPABIISACTCS IS OXJITKICHUS
B IIPOMEXYTOUHBIN TemnoooMeHHUK 8. [locie 3Toro HaaayBOYHBIN
BO3JlyX NoJaeTcs B LUMIMHAPHI Aurarens. Ilockonbky o0beM cxku-
MaeMoro BO3[lyXa YMEHBIIAETCSI OT CTYNEHM K CTYNEHH, TO IS
oOecrieyeHnss HEOOXOMMOTO ISl JIBUTATENSI pacxoja Bo3ayXa Typ-
OoKOMITpecCcOp MEPBOM CTYIIEHN UMeeT OoJiee 3HAYUTENbHbBIE pa3Me-
PBI 10 CPAaBHEHUIO € TYpOOKOMIIPECCOPOM BTOPOH CTYIEHH.

OtpabGoTaBmme Tra3pl JABHUTATeNsl HANPABISAIOTCS CHadala
K TypOuHe TypOOKOMIIpeccopa BTOPOH CTYIEHH, a MOCIe Hee MPOXo-
IAT 4yepe3 TypOuHy TypOOKoMIIpeccopa NepBOW CTYNEHHM U Jlajee —
B BBIIIYCKHYIO cucTeMy aurarens. [locie nmpoxoxaeHus yepes Typ-
OoKOMIIpECCOp BTOPOH CTYIEHH OTpabOTaBIIME Ta3bl YacTb CBOEH
SHepruu TepsoT. CHUXKACTCS U UX TEMIIEpATypa.

TypGokoMIipeccop TepBOi CTyNeHH CHaOXaeTcs KIArmaHoM O
meperycka oTpaboTaBmIMX ra3oB B 00Xxon TypOWHBL. B kauecTBe
YIOPaBISIOLIEr0 MapaMeTpa 3AECh HCIHOJb3YETCsl JaBJICHUE HaJay-
BOYHOTO BO3JlyXa Ha BXOJIE BO BTOPYIO CTYIIEHb KOMIIpeccopa. D-
(beKTHBHOCTh TypOOKOMIIpECCOpPa BTOPOH CTYNEHH INPH OTKPHITUU
MEPENYCKHOTO KJIallaHa YBEIMYMBAETCS, UTO CBA3AHO C YMEHbBIIEHU-
€M NPOTHUBOJIABJICHUS Ha BBITYCKE TypOUHBI 3T0# cTymneHu. [lpu no-
MIOJIHEHUH TPUBEICHHON CXE€MbI OJOKOM 3JIEKTPOHHOTO YIPABJICHUS
Y BO3JIO)KEHUH Ha TEPEmycKHON KianaH (yHKIUI cBOOOJHO yIpaB-
JeMOro KjarnaHa, pearupyroulero euie U Ha TemrepaTypy HaJay-
BOYHOTI'O BO3/yXa Iepej KOMIPECCOPOM BTOPOM CTYIEHH, MOSABIISET-
Csl IPUHIMIINAIbHAS BO3MOYKHOCTbh OTKA3aThCsl OT OXJIAXK/ICHUS Hal-
JYBOYHOI'O BO3/yXa IOCJIE MEPBOM CTYIIEHN KOMIIPECcopa.
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3.6.3. Ilepenyck Ha[UIyBOYHOI'0 BO31yXa

BTopoe BaxxHOE yCTpOWCTBO pEryavMpoOBaHUs HaIayBa, KOTO-
po€e HCToNIb3yeTcsl O0IBIIMHCTBOM TIOHEPOB, 3TO — Kaanau copoca.
B orimmune oT ycTpolcTBa IepenycKka BBIXJIONHBIX a30B KIIANAH
cOpoca ycTaHaBJIMBAETCSI CO CTOPOHBI BITYCKHOT'O TPaKTa JBHUTATEIIs.
[Ipyumnna 3aKiro4aercs B CIEIYIOLIEM.

[Tpu BpameHnun TypOHHBI TypOOKOMIIpeccopa ¢ 0OJIBIION CKO-
POCTBIO OHA HE MOXKET OBICTPO OCTAHOBUTHCS WJIM XOTSI ObI 3aMETHO
CHHM3HUTH CKOPOCTb CBOETO BpauieHus. Eciu npu pabote O€H3MHOBOTO
ABUraresns ObICTPO 3aKpbITh JPOCCENbHYIO 3aCIOHKY KapOroparopa,
TO BIIYCKHasl CUCTEMa BCE PAaBHO OCTAHETCS 3all0JHEHHON BO31yXOM
1101 HEKOTOPBIM JaBiieHHeM. [Ipy 3aKkpbITON APOCCENIBHON 3aCIIOHKE
TypOOKOMIIpECcop MpPOAOJDKAET HArHETaTh BO3AYX IO WHEPIUH.
CxaToMy BO3AyXYy J1€BaTbCs HEKY/a, U OH IOMBITAETCS BHIPBATHCS
Ha3aJ 4yepe3 KOMIIPECCOop, BBIHYXKJAs KOJIECO TYpOMHBI BpaliaThCs
B IPOTUBOIIOJIOKHYIO CTOPOHY. BO3HMKAeT CKa4yoOK JaBJICHUS, KOTO-
PBI MOKET OBPEAUTH KOMIIPECCOP.

Ectb emie 01HO OTpULIaTENBHOE SBJIEHUE — 3aMeUICHUE Bpallle-
HUSl TypOMHBI KoMIpeccopa. Ecim cHOBa OTKPBITH IPOCCENbHYIO 3a-
CIIOHKY, TO JaBJIEHHE BO3/lyXa MTHOBEHHO HE BOCCTaHOBMTCS. B pe-
3yJIbTare ABUTraTejib PE3KO CHU3UT MOIIHOCTD, T. €. HpOH?;OﬁZICT «po-
Bam» MoiHocTH. CrepoBaTesbHO, 00€ 3TH MPOOJIEMbI BO3HUKAIOT
BCEr/la IpU PE3KOM 3aKPBITUM U OTKPBITUU JPOCCEIbHOMN 3aCIIOHKH
kapOroparopa. Ho moHSTHO, 4TO 3TO MepeMelieHne IpocCcesbHOM 3a-
CIIOHKM OOYCJIOBJIEHO TEKYIIUM IPOLIECCOM YIIPaBJIECHUS aBTOMOOU-
JIEM U CBSI3aHO C MEPEKIIIOUEHUEM TIepeaay B TPAHCMHUCCHH.

JIns ycTpaHeHHMsl 3TUX HENOCTATKOB KakK pa3 M IMpeJHa3HaYeH
KjanaH copoca naBieHus. KianaH ycTaHOBJIEH BO BIIyCKHOM BO31Y-
XOBOJIC JIBUTATEINS M COACPKUT MOMNPYKUHEHHYIO auadparMy HIiH
IJIYH)KEp, KOTOPBIN BOCIPUHUMAET JABJICHUE HAJAyBa U OTKPBIBACT-
cs, ecinM JaBieHHe Bo3pactaeT. Korma apoccenbHast 3aciioHKa 3a-
KPBIBACTCA Ha BpEM MECPCKIOUCHUA ICPpEaavin B TPaHCMUCCHUU, KJIa-
naH cOpoca BbIIYCKaeT U30bITOUHBIM BO3ayX U3 cuctemsl. [locne 3a-

139



Tronunz asmomoounsn

BEpILICHUS MEPEKITIOUEHUS Mepeadn IPOCCceNibHas 3aCIOHKH OTKPHI-
BAaeTCsI, U IaBJICHNE HaJTyBa ObICTPO BOCCTAHABIMBACTCS.

B mob6om Habope TypOOHayBa MOKHO HCIOJIB30BATh KakK
KJamaH cOpoca AaBlieHHsI BO3AyXa, TaK M KJalaH IepernycKka BbI-
XJIOTTHBIX Ta30B. Ha mpakTuke dvarne ucronb3yercs KiamaH copoca,
MOTOMY YTO €ro cpabaThIBaHHE COMPOBOXKIAETCS XapaKTEPHBIM IIH-
neHreM. Cepbe3HO MOAM(UIIMPOBAHHBIA JABUTaTENh BCET/Ia MOMXKHO
OTIO3HATh 10 TOMY, CIBIIIHO JIM TepeKitroueHue nepenad. Ecim Bo-
JUTENh XOYeT, YTOOBI BCE BOKPYT 3HAIHM, YTO Ha JIBUTAaTeJie €ro aB-
TOMOOWJISI YCTAHOBJIEHA TIOHHMHTOBAas CUCTeMa TypOOHaJiyBa, TO
KJlanaH cOpoca ycTaHaBIMBAETCs C pacTpyOoM Ha BeIxoje. Pactpyo
paboTaeT kak Merad)OH, MHOTOKPAaTHO YCHJINBAs 3BYK.

Ha nBurarensx MHOTHX aBTOMOOWJIEH OCYIIECTBIsETCS TEepe-
MyCK HaJTyBOYHOTO BO3IyXa JIMOO HAa BXOJ BIIYCKHOTO TPaKTa JIBH-
rarens, 1100 Ha BXoJ TypOokomiipeccopa. CxeMa peryinpoBaHUs
C MEPerycKOM HaJJIyBOYHOTO BO3AyXa Ha BXOJ BIYCKHOTO TpakTa
JBUTATEIS Iepe BO3AYIIHBIM (PUIBTPOM MpUBeAeHa Ha puc. 3.28.

1 2

Puc. 3.28. Cxema perynupoBaHusi JaBJICHUS
4 HaJayBa [EPENyCKOM HaJJIyBOYHOTO
BO3AyXa:
1 — BO3myx03a00pHUK; 2 — BO3MYIIHBIHA
¢weTp; 3 — mrymmrens; 4 —  TypOo-
KOMIIpECCOp; 5 — TMPOMEXKYTOYHBIH TEIIo-
OOMEHHVK; 6 — TIMIMHAD JBUTATENs; 7 —
MIePEIyCKHOI KJIamaH; p, — IaBICHHE BO3IyXa
HEMOCPEICTBEHHO MOCIIe KOMITPECCopa

B xauecTBe ynpaBisIoUIero napameTpa UCIoJIb3yeTcsl BEIUYu-
Ha p, — JaBJICHHE BO3/yXa HEMOCPEACTBEHHO IOCIIE KOMIIPECCopa.
[Ipu 1oCTHKEHUU OINPENEIEHHOTO, OTPETYIUPOBAHHOTO IS KaX10-
ro JBUTATeNs AABJICHUS HAaJJlyBa P, 3TO JaBJICHUE, BO3ACUCTBYS Ha
MeMOpaHy, CO3[aeT YCHIINe, JOCTaTOYHOE JUIs CHKAaTHs KaTuOpOBaH-
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HOU NPYKHUHBI, NPEIATCTBYIOIIEH OTKPBITHIO IIEPEIYCKHOIO KIiara-
Ha. Y aBuTarteneid 0ObIYHBIX JOPOKHBIX aBTOMOOMIIEH MMOCIE OTKPHI-
THS TNEPENyCKHOIO KialaHa C)KaTblil BO3JyX BBIIYCKAeTCS B BO3-
OYIIHBIA (QUIBTP, T. €. BO BIIyCKHOM TpPaKT mepea KOMIIPECCOPOM.
VY nBurareneil rOHOYHBIX aBTOMOOMJIEH BO3IyX BBIIYCKAETCS B OK-
pYyXarouiyro cpeny.

Henocratkom sToro cmocoba peryaupoBaHusi TypOOHaIIyBa
SBJIIETCS. TO OOCTOSATENLCTBO, UTO TYpOMHA, KaK U MPH HEPEryIHupye-
MOM JIaBJICHMM HaJJTyBa, JOJDKHA MOAOMpPAThCS MO oOmmi 00beM
0TpabOTaBIIMX Ta3oB. A 3TO HE TOJIBKO OTPAaHWYMBAET BO3MOXKXHOCTH
pEryaupoBaHusl, HO U TPeOYET MCIOJIb30BaHUs TypOOKOMIIPECCOPOB
OTHOCHUTEJIbHO OoJpmx pasMepoB. [locneanee BieueT 3a coOoi
YXyILIEHUE IPUEMHUCTOCTH ABUTaTENs U aBTOMOOWIIS B IIEJIOM.

[To »T0if mpuUYMHE TaKOW CHOCOO PETyIMPOBaHUS HE HAXOJIUT
IIMPOKOTO NPUMEHEHMs B JIBUTATENAX C TypOOHAJIyBOM COBPEMEH-
HBIX aBTOMOOWIeH. [IpaBma, s quiana3oHa CpeHUX 4YacTOT Bparile-
HUSI KOJIEHYaTOro Bajla TAKK€ MOXKHO CO3/aTh JIOCTaTOYHO BBICOKOE
JaBJICHUE HAJUTyBa, OJIHAKO 3aTEM CXKATbl BO3yX CHOBA HY)KHO OyJeT
nepenycKarhb, 4to npuseeT k cHmkenuto KITJ[ TypOokommpeccopa.

3.7. Moaudukanus TONJIMBHOM CHCTEMBbI IBUTATES

3.7.1. MoIHOCTDb M OKCH/ a30TAa

MOIIHOCTh JBHrateiiss MOKHO 3HAQUYMTEILHO ITOBBICUTH, BEI-
MOJIHUB HEKOTOPHIE U3MEHEHUSI B CUCTEME €ro MuTaHus. Pedb uuer
0 MPOCTOM H JICHIEBOM CIIOCOOE TIONYICHHSI JTOTIOTHUTEILHON MOIII-
HOCTHU JBUTATEIS, 3aKJIIOYaronieMcs B J00aBICHHU K aBTOMOOHIIb-
HOMY TOIUIMBY Okcuza azora — N,O. AkKypaTHOE€ HCHOJIb30BaHUE
OKCHJIa a30Ta TPU MOMOIIH TIIATEIILHO OTPETyIUPOBAHHON arapa-
TYpHI JaeT HE MPOCTO 3HAYUTEIHLHOE, a OTPOMHOE YBEIMICHHE MOTII-
HOCTH JIBUTATENS (JI0 HECKOJIBKHX JIECATKOB U JIaXKe COTEH KHUJIOBATT)
MIPY MUHUMAJTbHBIX 3aTpaTax.
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Oxkcun azota (N,0) — aTo OecuBeTHbIN ra3 6e3 3amnaxa. B otnu-
Yhe OT BO3/AyXa, KOTOPBIM TpeacTaBiseT coOOW MeXaHHYECKYIO
cmech 78,09 % azota (no oovemy) u 20,95 % xucnopoaa (octaibHOE
okoJio 1 % — WHEepTHBIE ra3bl), OKCHUJ a30Ta SBISETCS XMUMHUYECKUM
COCIMHEHHUEM JIBYX MOJIEKYJI a30Ta U OJTHOM MOJIEKYJIBI KUCIIOPOJA.

CaMm oxcuj a30Ta HE TOPUT, HO B HEM COJIEPKUTCSI MHOTO KH-
ciopona. SBISIACE OKUCIMUTENIEM, OH JAaeT BO3MOXKHOCTH C)KEdb
B JIBUTaTese 00Jbllle OpraHndeckoro Toruusa. Ilpu Beicokom aaBiie-
HUH U TEMIIEpaType OKCHJI a30Ta pacnaaaeTcs Ha a30T U KUCIOPOA.
A3o0T, sBismOmNNCcA aOCOIOTHO O€3BpEIHBIM Ta3oM, YHIET B BBI-
XJIOTHYIO TpyOy M BEpHETCsl B arMocdepy, a KHCIOpPOJ MOMOXKET
C)KE€Ub JIOTIOJHUTEILHOE TOIIMBO M MOBBICUTH 3a CYET 3TOr0 MOII-
HOCTb JIBUTaTEJIsl.

Oxcup azora sBisiercs rajmonuHoreHoM. OH JeicTByeT Ha
LIEHTPAJIbHYIO HEPBHYIO CUCTEMY YEJIOBEKA, BbI3bIBAsl MPUCTYIIbI Be-
cenbsl ¥ SU(OpUHN, MOITOMY ITOT T'a3 HA3bIBAIOT «BECESAIUMY. Tex-
HUYECKUIl OKCUJ a30Ta, NMPEAHA3HAUYEHHBIM A MPOMBIIIIEHHOTO
HCIIOJIL30BaHUs, CJIA00TOKCHYEH. XMMHYECKH YHCTBIH OKCHJ a3oTa
CTOMATOJIOTH paHbIIE UCTIOIB30BAIH ISl aHECTe3nH. YTOOBI HCKITIO-
YUTh BO3MOXKHOCTh HEKOHTPOJIMPYEMOIO HCIOJIb30BAaHUS OKCUAA
a30Ta He Ul TEXHUYECKHUX IeJiel, B HEKOTOPBIX CIIy4asX B HEro
CHELMAIBHO J00aBIISIIOT CHJIBHOJAEHCTBYIOIIMN pa3/ipakuTenb. Tak
YTO BPSJ JIU MOXKHO Pa3BECENNTHCS, IOHIOXAB ITOT ras.

OCHOBHOW TIOHMHTOBBI HAOOp IS MCIOJB30BAHUS OKCHIA
a30Ta B JIETKOBBIX aBTOMOOWIISIX COJIEPKHUT OAJUIOH C KUJKHM OKCH-
JIOM a30Ta €MKOCTbIO MpuUMepHO 5 11 (puc. 3.29), KpOoHIITEHHBI A5
KperuleHHs OaJloHa, paclbUIMTENW Ul TOIUIMBAa M OKCHJA a3oTa,
TpyOOIIpOBO/IbI BBICOKOTO [JaBJIEHMSI B OIUIETKE W3 HEpKaBEIoLIEH
CTaJIM C BHYTPEHHUM TE(QIOHOBBIM MOKPBITHEM, (HIIBTP ISl OKCHIA
a30Ta, DJIEKTPOMATrHUTHBIEC KIIANaHbl, MEPEKII0YaTeId U Pa3beMbl
JUISL DIIEKTPUYECKUX LIETIEH.

CaMblii CKpOMHBIM TIOHUHTOBBIM KOMIUIEKT JJIsl BIPBHICKA OK-
cUJa a30Ta B LMJIMHJIPHI IBUTATENs CIIOCOOEH 100aBUTh JTBUTATENIO
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ot 15 mo 50 xBt. Ho ecTh THOHUH- i i
roBble KOMIUIEKTBI OKCHZAQ a30Ta, | i M \ \
KOTOpBIE MOT'YT J00ABHUThH JBHraTe- ' - /‘ Y -
mo 110 300 kBt. Yem GoJbre OKCH- v b/ 'y,
S

Jla a30Ta BIPBICKUBATH B LIUJIMH/PHI
ABATATENS, TEM OONBIIYI0 MOLI- Py 3.29. BamioH ¢ KUAKHM OKCH-
HOCTb OH pa3oBbeT. Eciu, KoHEeuHo, JIoM a3ota

HE pa3BanuTcs!

B stom gpyras, HeraTHBHAs CTOPOHA HCIIOJIBL30BaHMS OKCHIA
a3zora. YcraHaBiauBas (OPCYHKH JUIsl BIIPHICKA OKCUA a30Ta, MPEXKIE
BCEro CleayeT yOenuThCs B TOM, UYTO HE IMPEBBIIIEHBI TPEIEbl BO3-
MOXXHOCTeH st GopcupoBaHUs JBUTATENst 0€3 pUCKa TOSBICHUS
CWIbHEHIIEH JEeTOHAIUK. TUNWUYHOM NPUYMHON Pa3pYLICHMs JBUTA-
TeJsl IPU UCIIOJIb30BaHUM OKCHJIA a30Ta SBJISIETCS] HEOpE)KHAs peryiu-
POBKa CUCTEMBI MUTAHMUSL.

EMKOCTB ¢ OKCHIOM a30Ta OOBIYHO pa3MENaloT B OarakxHHKE,
9TOOBI 0Oeperarb ee OT MPSAMBIX COJHEUHBIX JTy4yeil. EMkocTs (Oan-
JIOH) COEIMHSETCSI ¢ MOTOPHBIM OTAEJIEHUEM TPYOONpPOBOJAOM BbI-
cokoro naBieHus. Ha KoHILeBOW yacTu TpyOONpoOBOAA yCTaHABIIM-
BAETCs AJIEKTPOMATHUTHBIM KJlanaH, U3 KOTOPOTO KUJIKHM OKCHJ
a30Ta IOCTYIAET B PACHbUIMTENb, YCTAHOBJIEHHBIM BO BIIYCKHOU
CUCTEME JABUTATEIS.

VYnpaBiieHue 31eKTPOMarHUTHBIM KJIallaHOM OCYIIECTBIISIETCS
KHOITIKOH, PacIioNioXeHHON TIe-HUOYIh Ha PYJIEBOM KoJiece, Ha Ia-
HeJM mpuOOpOB WM Ha phluare KopoOku mepenad. [Ipu nmosBieHnH
Ha JIOpOTre y4acTKa ¢ OOJBIIMM CONPOTHBIIEHHUEM IBMKEHHUIO, KOTO-
pO€ aBTOMOOWUJIIO IPEOJI0JIETh 3aTPYAHUTENBHO, BOAUTEIh HA)KUMAET
Ha 3Ty KHONKY. IIpy 3TOM 3/€KTpOMarHUTHBIN KianaH OTKPOETCH,
U KUJKUM OKCHJ a30Ta HAYHET BBITEKATh uepe3 KaIMOpPOBAaHHOE OT-
BepCTHE (KUKJIEP), IPEBPAILAsCh B T'a3 B pe3yJbTaTe UCIAPEHUSI.

I"a3000pa3HbIii OKCHJ a30Ta IMOMAAaeT B PaCHbUIMTENb, YCTa-
HOBJICHHBI BO BIIYCKHOM CHCTEME JBUTATeNsl, /1€ CMEIINBAETCs
C TOIUIMBOBO3IyITHOM CMechlo, moctynaromeid B nuiausapsl JBC.
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OIHOBPEMEHHO C OKCHJIOM a30Ta B JBHMraTellb MOCTYNAET JIOIMOJHU-
TEJIBbHOE TOIUIMBO, KOTOPOE CrOpaeT B pe3yJbTaTe PeaKkUUU C KHUCIO-
poJioM, cozepxalieMcs B okcuze azota. Cropesliiee TOMOJIHUTENBHOE
TOTUIUBO co37aeT Ao06aBounyo mMoiHocTh 50, 75, 100 u 6onee kBT.

OnucanHasi cxema SBJISETCA NPUOIUZUTEIBHOW U OTpakaer
TEXHUYECKUH YPOBEHb HAYaJbHOIO MEpPHOJIa OCBOCHMS OKCHJIA a30-
Ta. B cOBpeMEHHBIX aBTOMOOWJISAX JOMOJHUTENbHAS CHUCTEMA MUTa-
HUS OKCHJIOM a30Ta HE 3alyCKaeTcsl HakatueM KHonku. OmacHo 3a-
MycKaTb CHUCTEMY IUTaHUS OKCUAOM a30Ta, €CIU JIpOCCeNbHas 3a-
CJIOHKA OTKpbITA HETIOJIHOCTBIO. B 3TOM ciydae skuIKkuid okcuj a3oTa
MOXKET CKaIUIMBAaThCsl BO BIIYCKHOM KOJUIEKTOPE JIBUTATeNs B BUJE
nyxwunbl. Eciin B 9TO BpeMs BAPYr BO3HHMKHET OOpaTHasi BCIIBIIIKA
paboueii cMecH, TO B KOJUIEKTOPE MPOU30UIET B3PbIB, KOTOPBIA OTO-
PBET KOJIJIEKTOP OT 0JI0KA LIMJIMHIPOB.

Boautento mepen 3amyckoM CHUCTEMbl NUTaHMs HEKOrja cle-
IUTh 3a TE€M, OTKPBITA JIM JPOCCENIbHAsI 3acOHKa MOJHOCThIO. [lo-
ATOMY HM3TOTOBHUTEIHM BBOJSAT B CHUCTEMY DPa3JIMYHbIE OJIOKMPOBKH,
MO3BOJISIIOIIME MOJAaBaTh OKCHJI a30Ta TOJIBKO B HYXHBIH MOMEHT.
B GOJBIIMHCTBE CUCTEM ISl ATOTO UCTOJIB3YETCS KOHIIEBOM BBIKIIIO-
yaTesb, YCTAHOBJIIEHHBI HA KOPIYCE APOCCEIbHON 3aCIOHKH, KOTO-
PBIN BKIIIOYAET CUCTEMY TOJIBKO MPH MOJHOM OTKPBITHH JPOCCEIIb-
HOU 3aCJIOHKHU. B HEKOTOPBIX cHCTeMax Il 9TOM K€ LIeJIA IPUMEH -
€TCsI IITAaTHBIN JATYUK MOJIOKEHUS APOCCENBHOM 3aCTIOHKHU.

B npoaake uMeroTCS BBIKJIIOUATENN, OTCEKAIOIINE 10/1a4y OK-
CH/ia a30Ta MpPU YMEHBIIECHUH JaBJICHMS TOIUIMBA WM NPU HAXKATUU
NeJany aKcenepaTopa Ipy HepaboTaroIeM ABUTATENE.

CymecTBYIOT TIOHWHTOBBIE HAaOOpHI ABYX THIIOB, OTIMYAIO-
iyecss MPUHIUIIOM IOJauu TOIUIMBA U OKCHJAA a30Ta — «CyXas»
u «Mokpas». «Cyxas» cucremMa IpeaycMaTpUBaeT paclblICHUE
C IIOMOIIBIO IEKTPOMarHuTa TOJbKO OKCHZa a3oTa. Pacmpuinrens
MOJKET OBITh YCTAHOBJICH B JIIOOOM MeCTEe BI'YCKHOM CHCTEMBI, Yallle
BCEro — Iepeja ApoccesnbHON 3acioHkoil. Cyxue cucTeMbl NpejHa-
3HAuYEHBl JUIsl JBUTATENEN C BOPHICKOM TOIIMBa. (s yBennueHus
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MOIIIHOCTH JABUTATElsl OKCHJL a30Ta BIPHICKUBAETCS IIPU MOJHOCTHIO
OTKpBITOM JIpoccenbHO 3acinonke. C 3TOM 11eNblo 1aBJIEeHUE B TOII-
JMBHOM CHCTEME BPEMEHHO MOBBIIIAETCS, YTOOBl YBEJIWYUTH MOJa-
gy TtomuBa. llocme cOpoca Harpy3ku ABMraresns mojada OKCHJIA
a30Ta MpeKpallaeTcs, U JaBJICHUE B TOIUIMBHON CUCTEME CHOBA IO-
HUKAETCS J0 IITATHOTO YPOBHS.

B «MOkpoi» cucreMe JIeKTpPOMarHUTHBIE KJIalaHbl YCTaHOB-
JIEHBI KaK Ha CTOPOHE TOIUIMBA, TaK U HAa CTOPOHE OKcuaa azora. Oba
KJIalmaHa OTKPBIBAIOTCS MPU aKTUBU3ALUK CHCTEMBI 100aBOK. B mpo-
CTEHIIel CUCTEeME TOIJIMBO M OKCHJ a30Ta IMOCTYMAalT B OOIIyIO
(bopcyHKy, KOTOpasi CMEIINBAET TOIUIMBO C OKUCIUTENIEM B Kamepe
cropanus. bosee cioXxHbIE CHCTEMBl UMEIOT B KaXKJIOM IMIMHJIpPE
CBOIO ()OPCYHKY JUIS OKCHJA a30Ta U OJIHY WM HECKOJIBKO OT/AEIHHO
PacnoJyIo)KeHHBIX (POPCYHOK A ToIuiMBa. Ha MOIIHBIX OBUTAaTENsx
TOHOYHBIX aBTOMOOWJIEH TOIUIMBO M OKCHUJ a30Ta MOJBOAATCA pa3-
JEeTBHO K KaxaoMy HUIuHIApY. PasnenbHble POpPCYHKH MO3BOJISIOT
OTPEryJIMpOBaTh KaX bl WIMHAP B OTAEIBHOCTH JUIsl 00ecrieueHus
JOCTaTOYHOM MOJauu TOIUIMBA U OKUCIMTENS W TOJIy4YEHHUS Hau-
0O0JIbIIICH MOIITHOCTH JIBUTATEIIS.

TIOHUHTOBBIN HA0Op JOMOJIHUTEIBLHOW CUCTEMBI NMUTAHUS OK-
CHJIOM a30Ta C PEryjIupyeMbIM YpPOBHEM MpPHOABICHUS MOIIHOCTH
COJIEPKUT KOMIUIEKT >KMKJIEPOB, KOTOPBIE JO3UPYIOT KOJIMYECTBO
TOIUIMBA M OKCHJIa a30Ta, [10/1aBAEMbIX B LMIMHJPHI aBuratend. [Ipu
MOHTa)X€ CHUCTEMBI HEOOXOJMMO CTPOrO CJeI0BaTh HHCTPYKIIMH,
MIPUJIOKEHHOM K Habopy, B KOTOPOM yKa3aHbl BC€ OCOOEHHOCTH 3Jie-
MEHTOB Habopa.

Pacnonarast 0ajioH ¢ OKMCIIMTENIEM B Oara)KHUKE aBTOMOOMIIS,
HE0OX0IMMO OpUEHTUPOBATh €0 BEHTHJIEM BIIEPEA O XOAY JIBUXKE-
HUSL aBTOMOOWJISL 111 TOTO, YTOOBI OKCHJ| a30Ta MOJABAJICS HYXKHBIM
oOpa3oMm mpu yckopeHuu aBToMoOuis. TpyOompoBOABI BBEICOKOTO
JABJICHUS, COEAMHSIOMNE OalIOH ¢ MOTOPHBIM OTAEIEHUEM, IPO-
KJIaJbIBAIOTCS JINOO 4Yepe3 caJOH aBTOMOOWJISA MOJ| KOBPOBBIM IIO-
KPBITHEM I10J13, JINOO MO/ JHUILEM KYy30Ba.
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TpyGonpoBoa B MOTOPHO# MeperopoKe 00s3aTenbHO JOKEH
OBITh YIUIOTHEH PE3WHOBOW BTYJIKOU, MPEIOXpaHSIONIEH TPYyOKY OT
NPOTHPAHUs O MeTamueckue 4yactu. Ecim TpyOGompoBoa mpokia-
JBIBAETCSA TOJ JHHUILIEM aBTOMOOWIS, CIEAYET pacloJIOKUTh €ro
B CTOPOHE OT TOPSYMX U JBIKYIIUXCS JeTalled, MPUIeM TaK, YTOOBI
OH HE MOT 3aLleMUThCS 32 JOPOKHbIE HEPOBHOCTH MJIM UHBIE MPEMST-
CTBUS MPU JIBXKEHUU aBTOMOOWJIS. DJEKTPUUYECKUE MPOBOJA, CBS-
3aHHBIE C CHCTEMOM MOJaun OKcuja azoTa (IoJorpeBareib eMKOCTH,
JAaTYMK JABJICHUS, JUCTAHIIMOHHOE YIIPABJICHUE IEKTPOMArHUTHBIM
KJIalIaHOM U TIp.), MOXHO MPUKPEIUTh K TPYOOIIPOBOY.

[Ipy MOHTaXxe pacHbUIUTENs OKCHIA a30Ta Ha BXOJIE B BO3/Y-
XOBOJI (OH JOJKEH OBITh HAIMPAaBIIEH B CTOPOHY APOCCEIBHOM 3a-
CIIOHKH) L1€JIeCO00pa3HO YCTAaHOBUTH KUKJIEP C HAUMEHBIINM OTBEP-
CTHEM U3 T€X, YTO MMEIOTCS B TIOHHMHTOBOM Habope. HeoOxomumo
BHayajie orpo0oBaTh CUCTEMY C MMHMMAaJIbHBIM YPOBHEM IpHOaBie-
HUS MOIIIHOCTH JBUTATeNsl. 3aT€M HY)KHO IIPOBEPUTH PEAKIUIO aBTO-
MOOWMIIS Ha 100ABICHHYIO MOIIIHOCTb.

Cnenyer Bcerja ObITh TOTOBBIM K TOMY, UYTO YBEIMYEHUE
MOIIIHOCTH JapoM He aaercs. Hampumep, cucrema, paccunTaHHasi Ha
noBbIieHre MomHoctu asurarens B 100 . c. (73,5 kBr), pacxonyer
3a 10 ¢ mpu MOJHOCTBIO OTKPBITOM ApoccenbHOl 3acionke 0,3 i
KHUJKOTO OKUCIMUTENS. DTO OJJHA U3 MPUYMH MCIOJIb30BAaHUS OKCHJIA
a30Ta Ui MOBBIIIEHUS MOIIHOCTHU JBUTATENsl HE MOCTOSIHHO, HapsAly
C OOBIYHBIM aBTOMOOWJIBHBIM TOIUIMBOM, a SMH30JHUYECKH. J[pyroii
MIPUYMHON SBISIOTCS OYCHB OOJIBIIINE MEePETPY3KH IMOUYTH BCEX MeXa-
HUYECKHUX DJIEMEHTOB JABUIaTENsl U TPAHCMUCCUU aBTOMOOMJIS.

Boautens 00s3aH mepuoaMdecKd KOHTPOJIMPOBATh JaBJICHUE
B OaJIJIOHE, PACTIOJIOKEHHOM B Oara)kHUKE aBTOMOOWIS. UTOOBI st
ATOTO Kbl pa3 HE OTKPBIBATH KPBIIMIKY OarakHWKa, MOJIE3HO Ha
0aJsIOHEe YCTAaHOBUTH JJIEKTPHUUECKUI MATYMK JABICHHS, a WHAMKA-
TOp K HEMY pacHoJIO)KUTh Ha IMaHeIW NpUOOpOB WM XOTd Obl Ha
CTOMKe JJ0OOBOTrO CTEKJIA.

Buumanue! bamion co cxkaTbiM OKCHIOM a30Ta SBIISIETCS
B3PBIBOOIIACHBIM T'PY30M, IEPEBO3Ka KOTOPOrO pErjJaMeHTHpPYeTCs
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crenuagbHbIMU npaBuiamu. [losBisTees ¢ TakuM OayuioHOM B Oa-
ra)KHUKE aBTOMOOMJISI Ha aBTOMOOMIIBHBIX JJOpOrax OOIIEro MoJib30-
BaHUs HE3aKOHHO!

3.7.2. Oxcna 2a30Ta 4 A€TOHALIUSA

[IpakTuka sKcruryaTal (OpCUPOBAHHBIX JBUTATENE MOKa-
3bIBAET, YTO MOYTH BO BCEX CIIydasiX MOBPEXKACHUS ABUTaTEIeH, nc-
MOJIb3YIOLIUX OKCHJI a30Ta JJIsl TOBBIILIEHUS MOIIIHOCTH, IPOUCXOISAT
BCJICICTBME OYEHb CHJIBHOUN JETOHAIUU.

[IpuunrHON BO3HUKHOBEHHUS JETOHAIIUU SIBJISIETCS TOSBIICHUE
B LWJIMHAPE JBUraTessl Py CTOPAHUM TOIIMBA OCOOBIX XUMHUYECKUX
COCIMHEHUN — MEpPOKCUO06, CKOPOCTb CrOpaHUS KOTOPBIX YPE3BbI-
YyaifHO BBICOKA M MPUOJIIKAETCSL K CKOPOCTH B3pbiBa. B kamepe cropa-
HUS BO3HUKAET HECKOJIBKO 0YaroB CBEPXCKOPOCTHOTO FOPEHUSI BMECTO
OJTHOTO ycTaHOBHUBIIErocs (ppoHra ruiamenu. [lepokcust oOpasyrorces
IIPU ONPEENICHHBIX YCIOBUSX, CBA3aHHBIX C Harpy304YHbIM U CKOPO-
CTHBIM PEKHUMOM pabOThI ABHUTATEIIS, & TAKXKE C BEIMYMHON KOAPPH-
[MeHTa U30bITKA BO3/yXa 0. U CrocoOOM cMeceobpaszoBanus. Crueo-
BaTEJbHO, JETOHALUS MPEACTaBIsieT cCOOON HEYNpaBisieMbli MpoLecc
TOPEHHUs, COMPOBOXKIAIOIIMNCA PE3KUM CKAYKOM JABJICHUSI M TEMIIE-
paTypbl paboueil cmecu B KaMepe cropanus. B utore mposkurarorcs
KJIalaHbl U JIHUIIA TOPIIHEH, BO3HUKAIOT MOBBLIIICHHBIE JUHAMUYE-
CKH€ HAarpy3Kd Ha MIaTyHbl U NOMIUITHUKU. C BHEIIHEW CTOPOHHI Jie-
TOHALIMOHHOE CrOpPaHHEe BOCIPUHUMAETCS] KaK METAIIMUECKUI «CTYK»
B IIIATYHHO-KPUBOIITUITHOM MEXaHHU3ME.

OnHUM M3 BaXKHBIX IKCILTyaTallMOHHBIX (DAKTOPOB, MPOBOIIHU-
PYIOLINX BO3HUKHOBEHHE JIE€TOHALINY, SIBJISIFOTCS HETIPaBUJIbHAsSL COOp-
Ka M HAaCTPOWKa CHCTEMBI BIPBICKA OKCHJA a30Ta, a TAKKE YCTAaHOBKA
yria OnepeXeHus 3axuranus. /s yMeHbLICHUsS BEPOSATHOCTH MOSB-
JICHUsI IETOHALMYU CJIEAYET YBEJIMYUThH YroJl ONEPEKEHUs 3aKUTaHUs,
XOTS 3TO ¥ MPUBOJUT K HEKOTOPOMY CHIDKEHUIO MOIITHOCTU. B aBUra-
TEJSX C HAJUTyBOM JIETOHAIMs 0oJiee BEPOSITHA, UYeM B OOBIYHBIX JIBU-
raressix, u3-3a 0oJbllIeil TeMnepaTypbl HaJlyBOUHOTO Bo3ayXa. J(Bu-
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rarenu 0e3 Ha/ilyBa pearrpyroT, IJIaBHBIM 00pa3oM, Ha KauecTBO OeH-
3uHa. KakuM JT0JpKeH ObITh ONITUMAITBHBIA YTOJI OTIEPEKESHUS 3aXKHT A~
HUS, MO’)KHO YCTaHOBHUTB TOJBKO METOJIOM NMPOO U OLIUOOK.

HenpemeHHBIM yCIOBHEM HCIIOJB30BAaHMUS OKCHJAa a30Ta 0e3
JETOHALIUN SIBJIAETCS] IPUMEHEHUE TOIUTMBA ¢ HAMOOJBIIUM OKTaHO-
BBIM YHCJIOM, KOTOPOE TOJIBKO UMeeTcs B mpoaaxe. OKTaHOBOE YHC-
JIO UTPAET PELIAOLIYI0 POJIb IIPH UCIOJIB30BaHUM OKcHa azoTa. [lpu
crereHn ckaTust € > 10 OeH3WH JO0DKEH MMETh OKTaHOBOE YHCIIO
Kak MUHUMYM 95 (B SlnoHuum mpuMeHsercs OEH3MH C OKTaHOBBIM
gucioM, paBHeIM 100). Hammydmmii 0eH3UH, KOTOPBIM POU3BOIUT-
cs B Poccun, nMeet okTaHOBOE YKCIIO, paBHOE 98.

Ecmu cutyarnusi BBIHYXKIA€T TOJIB30BATHCS HU3KOOKTAHOBBIM
TOTUTMBOM, TO JIy4Ille HE MTPUMEHATh OKCHJ] a30Ta, MOKA HE TOSBUTCS
BO3MOJKHOCTh 3aJIMTh B TOTUIMBHBINA 0ak O€H3MH 0oJiee BBICOKOTO Ka-
yecTBa. B KkpaliHeM cirydae MOKHO MCIOJIB30BAaTh HEKOTOPBIE ITATEH-
TOBaHHbIE JJOOABKH JUIS TOBBIIMICHUS OKTAHOBOTO YHCIa OCH3WHA.
OnHako OHU HE JIOJDKHBI COJEpPXKaTh CBUHIA (TETPAadTUIICBHUHILA).
[TpuMeHeHre STUIMPOBAHHOTO OCH3MHA 3aIPEIICHO YKOJIOTAMH.

Eme pa3 crnemyer mOgU4epKHYThb, YTO IMEpe] YCTAaHOBKOH TrO-
HUHTOBOTO OOOpYIOBaHUS JUIsl BIPBICKA OKCHJA a30Ta JBUTATENb
HEO0OXO0IMMO TNPHUBECTH B HJaIbHOE TeXHHUYeckoe cocrosiHue. [lo-
BBIIIEHHE JIABJICHUS B HWIMHAPAX MOXKET MPHBECTH K MPOPBIBY ra3oB
Yyepe3 M3HOIIEHHBIE TIOPIIHEBbIE KOJbla, a MOMaJaHue Macia B Ka-
Mepy CropaHHsl Ma)KeT BBI3BATh HEMEIJICHHYIO JIeTOHanuIo. Jaxke Ha
JBUTATEIE, HAXOAAIIEMCS B XOPOIIEM TEXHUYECKOM COCTOSIHUH, TO-
Clle JUTMTENBHOTO HCHOJBh30BAHUS OKCHAA a30Ta HYKHO 3aMEHUTH
MOTOPHOE Macyio ¥ (QHIBTP, TOTOMY YTO paboyas cMech MOJ 00JIb-
MM JaBJICHHEM MOXET MpPOpBaThCS B KapTep ABHraTeNss M CMe-
IIaTHCSI C MACIIOM.

K apyrum npuumHam, KOTOpbIE MOTYT IPUBECTH K JETOHAIIMU
P UCTIOJIb30BaHUM OKCHJA a30Ta, OTHOCSATCS HEHCIIPABHOCTH WU
MOBBIIIEHHOE THIPABIMYECKOE COMPOTHUBICHUE CHCTEMBI OXJIAXJIe-
HUS, HECOOTBETCTBUE XapAKTEPHCTUKU TOIUTMBHOTO HAacoca TEXHH-
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4eCKUM TpeOOBaHMSAM, 3arps3HEHUE TOIUITMBHOM cHCTeMBI WM (op-
CYHOK, HEMCIIPABHOCTb BBIITYCKHON CUCTEMBI.

OnHOl M3 cepbe3HbIX OMIMOOK IpPHU PEryJupoBKE CHCTEMBI
BIIPBICKA OKCHJIA a30Ta ABJsIETCS 00eJHEHNE Toprouelt cmecu (o > 1),
YTO TaKXKe CIIOCOOCTBYET MOSBIICHHUIO JAeTOHAIMU. J{aBieHue B Oauio-
HE C OKCHJOM a30Ta OKa3bIBae€T CYHIECTBEHHOE BJIMSHHME Ha COCTaB
roproueil cMecu, KOTopasi MOXKET CTaTh WM CJIUIIKOM O€IHOM
(o > 1), wm cnumkom 6oraroit (o << 1). bonbioe 3HaueHne umeer
COXpaHEHHE IOCTOSHHOTO JAaBJieHHs B OaiioHe. M3rotoBuTens TiO-
HUHTOBOIO Habopa OOBIYHO YKa3bIBAE€T B CBOEH MHCTPYKLUU PEKO-
MEHJyeMO€ JaBjeHHE JIMOO auana3oH ero u3MeHeHus. [laBnenue
B 0aJJIOHE HM)KE YKa3aHHOTO NMPHBOAUT K OOOTAIIEHHIO CMECH, YTO
HEMHOI'O CHM)KAaeT MOLIHOCTb, HO HE BpeauT Aurateinto. [loBblmieH-
HO€ JIaBJIeHHE 00ETHAET CMECh, @ 9TO I'PO3UT ABUraTEII0 HENPUATHBI-
MU MOCJIEICTBUSIMH.

Ha u3MeHeHue cocraBa TOIUIMBOBO3IYLUIHOM CMECH BIIMSIET
Jla’Ke pacroJio’keHue OaiioHa ¢ OKCUAoM aszota. MHorjga BoauTenu
pasMeraT OAJIOH B CaJlOHE JISTKOBOTO aBTOMOOWJISI, TPUYEM pac-
I0JIaratoT €ro Monepek MaluHbl. B TakoM BapuaHTe NpU yCKOPEHUU
aBTOMOOMIIA paboyasi CMeCh MOXKET Nepeo0oraTutbest (HEA0CTaTou-
HO OKHUCIIUTEJIA).

JlaBneHue B OaJUIOHE 3aBUCHUT OT ero TemmepaTypsl. [lo 3Toii
MIPUYMHE B XOJIOAHYIO TIOTO/ly BOJUTENN MBITAIOTCS KAaKUM-TO 00pa-
30M HMX MOJOTPETh. Byner sydine, eciu TIOHEPHI OYyAyT HCHOJIB30-
BaTh JUISl CBOEBPEMEHHOTI'O IMOJ0TpeBa OayloHa CIELUaJIbHBIE DJIEK-
TPUYECKHUE TMOJOTPEBATENH, MPEACTABISIONNE COOON IMIACTHUKOBBIN
0aHIaX C HarpeBaTEeNbHBIM AJIEMEHTOM BHYTPH, KOTOPBIH 00Opadm-
BaeTcsi BOKpyr OayuioHa. Temmeparypa peryiaupyercss aBToMaThye-
CKH, Ul 3TOTO0 B HEr0 BMOHTHPOBAH CHELMAIBHBIA TaTYMK TEMIEpa-
Typsl. [locie Toro kak Temneparypa JO0CTUTAaeT 3aJaHHOTO 3HAUYEHUS,
HarpeBareilb ABTOMAaTHYECKH OTKIFOYAETCS.

JU1s JONOJHUTENBHOM 3alUThI IBUTATENS OT AETOHALIMN HHOTAA
MI0JIE3HO YCTAaHOBUTH KOHTAKTHBIM JaTUMK JaBieHus Toriusa. [Ipu
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MOHW)KEHUU JIaBJICHHS TOIUIMBA B CHCTEME (Hampumep, M3-3a HEUc-
MPaBHOCTH TOTUIMBHOTO HACOCA UJTH yTE€YEK B TPYOONPOBOJI€) KOHTAK-
ThI IATYMKA PA3MBIKAIOTCS U TPEPHIBAIOT MOJa4y OKCHJIA a30Ta.

3.7.3. Okcup a3ora u TypOOHAIAYB

TypOGoHamtyB 1 OKCHJ a30Ta MOTYT BIIOJIHE YCHEIIHO JOTOJ-
HATH JPYr Jpyra, OCOOCHHO Ha TOHOYHBIX aBTOMOOWIsX. Hammys
MOXKET JTOOABUTH JBUTATEII0 OTPOMHYIO MOIIHOCTH, HO TIPH ITOM
TypOOKOMIIpECCOp JOJDKEH OBITh THIATETBHO IMOJ00paH MOJa KOH-
KPETHBIN JBUTATENb JJIs1 padOThI IPH PA3IMYHBIX CKOPOCTHBIX U Ha-
rpy304HBIX pexkumax. Ecim typbokommpeccop obecnieunBaeT 10cTa-
TOYHO OOJIBIION MOTOK BO3/yXa Ha BBICOKOM 4acTOTE BpaIleHUs KO-
JICHYaTOTO BaJjla JBUTATENs, TO M3-32 OOJBIION MHEPIIHOHHOCTH OH
HEe 00ECTIeUUT XOPOIIYI0 TMPUEMUCTOCTh TPH pPA3TOHE, HAYMHAS
C HU3KOW CKOPOCTH BpaIlleHHs KOJIEHYATOrO Bajia. DTy OCOOCHHOCTD
CTIEMAMCTHI Ha3bIBAIOT JIATOM TYpOOKOMITpeccopa.

Couerast TypOOHAITyB C BOPBHICKOM OKCHJIa a30Ta, MOKHO TIO-
JTYYUTHh HAWTYYIITYEO XapaKTEPUCTUKY JIBUTATEIISI, KOTOPAs TaeT MakK-
CUMAaJIBHYIO MOIIIHOCTb MPHU BBICOKOH YaCcTOTE BPAIICHUS KOJIEHYATO-
ro BaJia IBUTATEIs, a MPU MaJbIX U CPEIHUX CKOPOCTSX BPAIICHUS
KOJICHYAaTOTO Bajla B JIBUTAaTeNIb HEOOXOJAUMO JOOABIATH CTPOTO JI0-
3UPOBAHHYIO TMOPIIMIO OKCHAA a30Ta JUIS TOBBIMICHHS KPYTSIIETO
MOMEHTa W yAy4YIICHHs] JTUHAMHUKH pasroHa aBtomoOwmis. [Ipu Tou-
HOUM KOOPIMHAIIMH 3TUX JIBYX CHCTEM aBTOMOOWIIb XOPOIIIO Pa3roHs-
eTcs TPU MaJIOW YacTOTe BpalleHHs KOJIEHYAaTOro Bajia Ha J100aBKax
OKCHJIa a30Ta, a TOCJe pa3roHa TypOWHBI KOMIIpeccopa cHcTeMa
BIIPBICKA OKCHJA a30Ta OTKIIOYAeTCs, W JajbHEHIIee MOBBIIICHHE
MOIITHOCTH JIBUTATENS MPOUCXOIUT TOJIBKO 3a CUET HaJyiyBa C IO-
MOIIIBIO TYpOOKOMIIpeccopa.

[ToHsATHO, YTO HaJIM4YME OJHOBPEMEHHO JIBYX CPEJICTB IOBHI-
IIEHUsI MOIIHOCTH Ha OJTHOM JIBUTaTene (HaIayB IUIFOC OKCHJT a30Ta)
BBI3BIBAET OYCHb 3HAYMTEIHLHOE TOBHINICHHUE JABICHUS Ta30B B IH-
muHApaxX. Eciin yCOBEpIIEHCTBOBAHUS HEKOTOPBIX Y3JIOB U CHCTEM
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paHee OTMEUYAINCh KaK CaMOCTOSITEIbHbIE (haKTOPHI, CIIOCOOCTBYIO-
II1€ MOBBIIIEHNIO MOIIHOCTH JIBUraTels, TO B CIy4ae OJHOBPEMEH-
HOTO IPUMEHEHUs HaJJyBa M OKCHJIA a30Ta OHU CTAHOBSTCA 00s13a-
TEJbHO HEOOXOAUMBIMH CUCTEMaMHU KU3HEOOeCTIeUeHHS IBUTATEIIS.

K Takum y31maM U cucteMaMm OTHOCSTCS: BITyCKHasl M BBIMYCK-
Hasi CUCTEMbI C YBEJITMYEHHBIMU MPOXOJHBIMU CEYEHUSIMU U C MUHU-
MHU3HPOBaHHBIMU a3POJAMHAMUYECKUMU CONIPOTUBIIEHUSIMU; CUCTEMA
3a)KUTaHMsI TOBBIIIEHHON MOIIIHOCTH; TOIUIMBHASI CUCTEMA C HACOCOM
CaMoOro BBICOKOTO KauecTBa; (OPCYHKH YBEIMYEHHBIX pPa3MEpOB;
OJIOK ynpaBJeHHUs MOJa4Yel TOTUIMBA, a TaKXKe PSJl YCOBEPIICHCTBO-
BaHWN KOHCTPYKLMM JBUTATeNsl, MPOJUIIOMIMX ero pecypc. Bos-
MOXXHO TOHAJ00ATCS KOBaHbIE MOPUIHM, LIATYHBI C MOJUPOBAHHOM
MOBEPXHOCTHIO, YCWJIGHHBIH KOJIGHUAThId Bayi, Oojee MpOoYHbIe
LINWIBKY KPEIJIEHHsI TOJIOBKY LMJIMHPOB, HOBBIN pacipeBai u Ip.

[ToBBIlIEHNE MOIIHOCTH CO3JAa€T MPOOJIEMBbI TaKXKe U C Iepe-
Jaued 3TOW MOIIHOCTH K BEIYLIUM KojecaMm aBToMoOuis. Moxer
OTpeOOBaThCs 3aMEHa HEKOTOPBIX JAETale M y3J0B TPAaHCMHUCCHH,
HamnpuMep BEIYyIIMX BAJIOB, (GPUKIMOHHOTO creruieHus. Heooxoau-
MO OyAeT BBINOJIHUTH MOBEPOYHBIN TATOBBIM pacueT aBTOMOOMIIS
C LIEJIbI0 OTPEEIICHUsT U3MEHUBUINXCS MapaMeTpPOB TPAaHCMUCCUU —
MepelaTOYHOr0 YKcia TJIaBHOM Iepeaun, KOJIMYecTBa CTyNeHel KO-
poOKHM Tepenad, 3aKOHOMEPHOCTEH pacIipenelieH!s] ee TepenaToy-
HBIX yKcen u ap. CieayeT Takke IpOBEPUTHh pacueTOM YCIOBUS CLE-
TUICHHSI BEIYIIUX KOJEC C OMOPHOH MoBepXHOCThIO. HeoOxommmo
MOHATh, CMOTYT JIM BEAYIIHE KOJIECAa PEAM30BaTh YBEINYUBIIYIOCS
MOIIIHOCTb MJIM OHU IIPOCTO OyayT OyKCOBaTh.

3.7.4. TomuBHAA cCHCTEMA

DJIEKTPOHHbIE CHCTEMbI BOPBICKA TOIUIMBA. B cucremax
IMUTaHUsA COBPEMCHHBIX aBTOMOOMIILHBIX Z[BI/II‘&TCJICﬁ C NpUHYOH-
TEIBHBIM 32)KUTAaHUEM KapOropaTophl Bce 0oJiee yCTynaloT CBOE Me-
CTO CUCTEMaM IMUTAHUSA C IJICKTPOHHBIM YIIPABJICHUCM IIPOLECCaAaMU
AO3UPOBaHUA W BIPBICKMBAHUA TOIIJIMBA B HWUJIWMHIAPBI JABUTATCIIA.
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DJNEeKTPOHHBIE CUCTEMBl HAMHOTO TOYHEE YYUTHIBAIOT MalleHIne n3-
MEHEHHS B TEIJIOBOM COCTOSIHMM JBHUTATENs, B HArPY30UHBIX U CKO-
POCTHBIX pexuMax pabOThl, B COCTOSIHUM OKpYXKaroIlel CpeJibl
U T. . OHAKO AJEKTPOHHBIE CHCTEMBI BIIPbICKA OCH3WHA SIBIISIOTCS
0oJiee CIOKHBIMH, 4eM KapOropaTOpHBIE, MO3TOMY TpeOyroT Ooiiee
BBICOKOM KBaJIM(UKAIIIH 0OCITY>KUBAIOIIETO IEePCOHANIA.

Bripeick OeH3MHa TIO3BOJIIET 0OJiee TOYHO paclpeAessTh TOIl-
JIMBO MO HWJIMHAPAM H3-32 OTCYTCTBUS 100aBOYHOTO COTPOTHUBIICHUS
MOTOKY BO3JyXa Ha BIYCKe B BHJE KapOroparopa u auddy30pos.
ObecnieunBaercss Oosiee BBICOKMH KO3(D(DUIIMEHT HANOTHEHUS LH-
JUHJIPOB 1|y, CIIOCOOCTBYIONIUI MOBBIIICHUIO MOIIIHOCTH JIBUTaTEJs.
[Tpu BIIpBICKE JTOMYCKAIOTCS OOJBINNE YIIIbI MEPEKPHITUS KIIAIAHOB.
Jlydmasi mpoyBKa HWJIMHIPOB M JIydIiasi paBHOMEPHOCTh COCTaBa
FOprOYEN CMECU MO IWIMHAPAM CHIKAKOT TEMIIEpaTypy IeTalleu,
9TO, B CBOIO OYEPE/Ib, MIO3BOJISET MPUMEHSTH OCH3UH C MEHBIIIUM OK-
TaHOBBIM YHCJIOM (Ha 2—3 eIuHuIlbl) JIMOO yBEJINYMBATH CTENEHb
cokaTus 0e3 OIMacHOCTH BOZHUKHOBEHHUS JETOHALINH.

CymiecTBYIOT TOIUIMBHBIE DJIEKTPOHHBIE CHUCTEMBI BIIPHICKA
C HETIPEPBIBHBIM U MPEPHIBIUCTHIM CIIOCO0AMHU 1101a41 TOTLIHBA.

Ha puc. 3.30 npuBeneHa cxema TOIUIMBHON CUCTEMBI C BJIEK-
TPOHHBIM YIPABIEHUEM ISl EPHOJMYECKOTO BIPHICKMBAHHS TOTI-
JMBa BO BIIYCKHOW TpyOompoBoj napurarens. TomIMBO mMopaercs
B MarucTpayib 23 TOITUBHBIM HACOCOM 4, B KOTOPBII OHO MOCTYyIIa-
€T mo TpyOomnpoBoay 3 M3 TOIUIMBHOrO Oaka / 4epe3 TOTUITMBHBIN
¢bmbTp 2.

[Toctosinnoe naBnenue torumBa B cucreme (0,2 MIla) momnep-
KHMBACTCS PEIYKIIMOHHBIM KJAaHOM 2/, TIeperyCKalonM TOIUIUBO
B 0ak / mo TpybomnpoBoay 22. LlupKynsiws TOIUIMBA B CHCTEME I10-
3BOJIsIET M30ekaTh 00pa3oBaHus MapoBbIX MPOOOK. M3 TommmBHON Ma-
THCTPAJI TOTUTMBO MOCTYMAET K (POPCYHKAM 5 € AIIEKTPOMAarHUTHBIM
MIPUBOJIOM, YCTAaHOBJIEHHBIM B MaTpyOKax Mepei BIYCKHBIMH Kiama-
Hamu. [Ipy TOBBIIEHWH AABIEHUS B CHCTEME BBINIE JOMYCTHMOTO
(0,25 MITa) TormmBo miepenyckaeTcsi B 0ak / mo TpyoonpoBoay 24.
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Puc. 3.30. Cxema TOIUIMBHON CHUCTEMBI C 3JIEKTPOHHBIM YIPAaBICHUEM AT
MIEPUOTUYECKOr0 BIIPHICKUBAHKS TOIUIMBA BO BITYCKHOM TPYOOIPOBO/T;
1 — ToruTMBHEIH 6aK; 2 — TOIMBHBIN QIIBTP; 3 — TPYOOIPOBOJ; 4 — TOTUIMBHBIIN
Hacoc; 5 — (OpCyHKa C DNIEKTPOMArHUTHBIM NPUBOJOM; 6 — JATYMK YaCTOTHI
BpallleHust; / — BIyCKHas Tpyda; 8§ — MaT4MK pa3pekeHHs BO BITYCKHOM
TpyOompoBone; 9 — ONEKTPOHHBIH OJOK (OPMHPOBAHUS  YIPABISIOMINX
HMITyNBCOB; /() — TIPOBOJ KIIIOYa 3aKUTaHus; /] — akKyMynsiTopHast Garapes;
12— perynsrop Tomadyl JOMONHHTENBHOrO BO3myxa; /3 — COeIMHHTENIBHBIE
KaHabl; /4 — [aTYUK TIOJIOKEHUSI JIPOCCENbHOW 3aclOHKM; [5 — JaTyuk
TEeMIIepaTyphl OXJIAJKIAIOMICH BOBI; /6 — MaTIMK TEMIIEpaTyphl MOCTYIAIOMEr 0
Bo3Myxa; /7 — BIYCKHOM marpybok; /8 — npoccenbHast 3acioHKa; [9—
PETYIMPOBOYHBIN BHHT BO3YIIHOTO KaHala XOJIOCTOro xoxa; 20 — mycKoBast
AJIEKTpOMArHUTHAs GOpcyHKa; 2/ — peayKIMOHHBIN KiamaH; 22, 24 — BO3Bpat-
HBIE TPYOOIIPOBOIBI; 23 — TOIIMBHASI MaruCTPalb

Pacxon Bo3myxa perynupyercst IpoccenbHOM 3acioHKou /8,
PaCMOJIOKEHHOM BO BIYCKHOM TpyOe 7. DJIEKTPONMUTAHUE JIEKTPOH-
HOW CHCTEMBI OCYIIECTBJISIETCS OT aKKyMYJISTOpHON Oarapeu [/
Y BKJIFOYAETCSI 3aMKOM 3QKUTaHHA. YTPABISIOUIME MMITYJIbCHI TOKa
mo1atoTcsl Ha (POPCYHKU 5 OT AJIEKTPOHHOTO OJoka 9 popMupoBaHuUs
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VIIPABIISIOMIMX HMITYJCOB TIPU 3aMBIKAHUM KOHTAKTOB JaT4YHKa O
YaCTOTHI BpAIllEHHs IIPU OTPEIETICHHBIX YIIIaX MOBOPOTA KOJIEHYATOTO
Bana Jurarens. JMMTenbHOCTh YIPaBISIONIUX UMITYJIBCOB KOPPEK-
TUPYETCsl B 3aBUCUMOCTH OT TEMIEpPaTyphl OXJIAXKAAIOIIEH KUAKOCTH
(matuuk /5) n TemriepaTypsl HOCTYHAOLIETO BO3AyXa (1aT4ukK /6).

DOKOHOMaI3epHBI APPEKT HTOCTUTACTCS TPUMECHEHHEM JTha-
(parMeHHOTO YCTPOMCTBA B IaTYMKE 8, I3MEHSIOMIEr0 XapaKTepPUCTH-
Ky JIaTYMKa IpY U3MEHEHUH YPOBHS BaKyyMa BO BITYCKHOM TPyOOIIpo-
Bosie. B natunke /4 nmeercs KOHTaKkTHasl apa, MOJaroiasi CUTHaJl OT-
KITFOYEHHUS] TI0a4M TOIUIMBA TP 3aKPBITHH JIPOCCENTBHOM 3aCIOHKH.
OTKJIFOUeHNE CUCTEMBI TPOUCXOUT TAKKE TPH MOBBIIICHUN YaCTOTHI
BpallleHHs KOJEHYATOTO Bajia JBUTATENS BBIIIE yYCTAHOBJIEHHOH HOP-
MbL. JI7s1 o0ecrieueH sl YCTOMUMBOTO PEKUMA XOJIOCTOTO XOJIa JIBUTa-
TENsl TPETYCMOTPEHO PEryJUpOBaHHE KOJMYECTBA BO3/yXa, MOCTY-
MAOIIET0 B TOIUIMBHYIO CHUCTEMY, B 3aBUCHMOCTH OT TeMIEpaTyphl
KUJKOCTH B CUCTEME OXJIQKJICHU JABUrarens. s 3TOl ey CIyKUT
perynsatop /2 mojadd JIOTOJHUTEIBHOTO BO3/yXa, COEIUHEHHBIN
C BIIyCKHOH cucrtemoi kaHanmamu /3. IlyckoBast aneKTpoMarHuWTHas
dopcyHka 2() ycTaHOBJIEHA BO BITYCKHOM TPYOOIIPOBO/IE.

Ha puc. 3.31 noka3ana cxema IOCTOSIHHOTO BIIPBICKA TOIIJIMBA.
Ora cucrema K-Jetronic ¢pupmer Bosch mpencrasnser coboii mexa-
HUYECKYIO CHCTEMY IOCTOSHHOTO BIIPHICKA TOIUIMBA W BKIIIOYAET
B ce0s1: TOTUIMBHBIN 0aK, TOTUIMBHBIN AJIEKTPOHACOC, HAKOMTUTENb TO-
TUTMBA, TOTUTUBHBIN (PUIBTP, pacxogomMep BO3IyXa C HAIOPHBIM JIHC-
KOM, J103aTOp-paclpeieuTeNb TOIUIMBA, PETYISATOP TABJICHUS TOTI-
JMBa, PEryJasaTOp YNpPAaBISIOMIETO JAaBJICHUS BO3AyXa, (OPCYHKH,
MYCKOBYIO AJIEKTPOMArHUTHYIO (DOPCYHKY.

KonmuecTBo BIPHICKUBAEMOTO TOTLIMBA CTPOTO MPOTOPIIHOHATb-
HO KOJIMYECTBY IOCTYIAIOIIErO BO3/yXa, CJEIOBATENbHO, KOI(DPHIIH-
eHT U30bITKa Bo3/1yxa paBeH exunuie (oo = 1). [Ipu pabore nurarens
TOIUTMBHBIH 3JIEKTPOHACOC 3a0MpaeT TOIUIMBO U3 0aKa U IMO/IAET €ro Mo/T
nasnenreM 0,5 MIIa yepe3 Hakomutens U GUIBTP K J03aTOpPY-pac-
npenenureno. /lanee TOMIMBO MocTynaer K (GOpCyHKaM, YCTaHOBJICH-
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HBIM TIepe]T BITyCKHBIMH KJIallaHAaMK BO BITYCKHOM TpyOompoBoje. dop-
CYHKH (puc. 3.32) pacnbUISIOT TOIUIMBO HEMPEPBIBHO.
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Puc. 3.31. Cucrema NOCTOSHHOTO BIPHICKA TOILIUBA!

1 — TormBHBIA 6ak; 2 — TOINTMBHEIA (QIIETP; 3 — HAKOMUTENb TOIUINBA; 4 —
TOIUTMBHBINA HACOC; 5 — PETYIISATOP YIPABIISIOIIETO IaBICHUs; 6 — TepMopene; 7 —
ITyCKOBAs AJICKTPOMarHuTHasi GpopcyHka; 8§ — GpopcyHKa BIpHICKa; 9 — KiamnaH
n106aBOYHOr0 Bo3ayxa; /) — apoccenbHast 3acioHKa; /] — peryTUpOBOYHBIN BUHT
CHCTEMBI XOIIOCTOrO Xoma; /2 — pacxomomep BoO3myxa; /3 — mozarop-
pactpesienuTenb; /4 — peryisTop aBlICHMS TOIUIMBA: @ — KaHal MOJBOJA
ToIMBa K pabounM QopcyHkam; 6 — KaHal MOJABOJA TOILUIMBA K J03aTOpy-
pacrpefienuTento; ¢ — KaHal IOABOJA TOIUIMBA K ITYCKOBOH (OpCyHKe
C 9NIEKTPOMArHUTHBIM YIIPABIICHHUEM; 2 — KaHAJI CJIMBA TOIUIHBA B 0aK; 0 — KaHas
TOJTYKOBOTO KIIaNaHa; e — KaHall yIPABISIOIIETO IaBICHHS

Ecnu nmpu xapOropaTopHOM crioco0e MPUrOTOBJICHHS Toproueit
CMECH JpocCcebHas 3aciIOHKA PETyIUupyeT KOJIMYECTBO MOJaBacMOM
B IWJIMHJAPBI TOTOBOW TOPHOYEH CMECH, TO IIPH CUCTEME BIIPBICKA
JpoccerbHas 3acJIOHKa PEryIUpyeT TOJBKO M0J1ady YHCTOro BO3AyXa.
Jlist TOro 94T00Bl YCTAaHOBUTH HEOOXOAMMOE COOTHOILIEHUE MEXKIY KO-
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Puc. 3.32. ®opcyHka ¢ anek-
TPOHHBIM YITPABIICHUEM
1 — urna pacnsuurens; 2 —
UINla 3aIlOpHOro KIIamaHa;
3 — xopryc dopcyHku; 4 —
00MOTKa KaTyIIKH JJIEKTPO-
Maruura; 5 — QuibTp; 6 —
KpBIIIKa; 7 — OpYyKuHa; § —
CEepACYHHUK 3JICKTPOMArHUTa,;
9 — KOPITYC PaCIbUTATEIS

JIMYECTBOM TIOCTYIIAIOIIETO BO3AyXa U KO-
JIMYCCTBOM  BIIPBICKUBACMOI'O 6CH3I/IH3.,
UCIIOJIB3YETCSl pacxoJoMep BO3JyXa ¢ Ha-
MOPHBIM JIUCKOM M  JI03aTOp-pacrpese-
JIUTECIIb TOIIJINBA.

IIpn mycke XOJIOJHOIrO JBHTaTENs
AIIEKTPOHACOC OBICTPO TIOBBIIIAET JaBJIE-
HHUE ToluMBa. Ecim Temmeparypa ABura-
tenst menee 35 °C, To TepMopelie BKIroYa-
€T MYCKOBYIO (POPCYHKY C 3JIEKTpoMar-
HUTHBIM YIIPABJICHUCM, U OHa BIPBICKU-
BaeT JOMOJIHUTEIHHOE KOJTMYECTBO TOTLIH-
Ba. OZTHOBPEMEHHO BKJIIOYAETCS J00aBOY-
HBI KJIamaH BO3yXa. DTUM o0ecreyunBa-
€TCA H&IIC)KHBIﬁ IMyCK XOJIOAHOI'0 JBUTa-
TEeJsl U yCTOM4MBas ero paboTa Ha XoJjoc-
ToM Xoxy. IIpoJomKUTeNnbHOCTh paboThI
MyCKOBOM (DOPCYHKH OTIpENENIsieT TepMO-
pene. IIpu Temneparype IBUraress BbIIIE
35 °C oHa oTKIIO4aeTCs.

[Tpu paGoTe nBurarens Ha 4acTHU4-
HBIX Harpy3kax COCTaB TOpHOYEW CMeCH
n3Mmensierca. Cmech oOoramjaercs Win
obennsiercs. Jlns monuep:kaHusi HeoOXo-
JIMMOTO COCTaBa rOplOYell CMecH Ha pas-

JIMYHBIX pCKUMax pa60TI>I ABUTATCIIA B CUCTEMC BIIPBICKA CO CTOPO-
HBbl BEPXHEH YacTH IUTyH)KEpa B pacIpeiesIUTelb MOJABOIUTCS TOII-
JIMBO MO/ YIIPABJISIOUIUM JaBJICHUEM.

Ecnu naBneHue OoJbIIOE, TO CONPOTHBICHHE IEPEMEIIECHHIO
IUTyH)Kepa yBEJIMYUBAETCA, U CMECh 00eaHsAeTCs. B IpoTUBHOM citydae
COIPOTHUBIIEHUE NIEPEMELCHUIO ILTYHKEpA YMEHBIIAETCS, U CMECh 000-
ramaercs. IIpu pe3skoM OTKpBITHH IPOCCENBHOM 3aCJIOHKH 00OTralleHUe
CMecH 00eCTIeYnBaeTC MOMEHTATBHON peakIiell HaltopHOTO JIUCKA.
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PeryiupoBanue TOIVIMBHOM cHCTeMBbI. [I0BBIIIIEHHE MOIIHO-
CTH JBHraTessi JOJDKHO COINPOBOXKIATHCS COOTBETCTBYIOIIMM YBEIH-
YEHHUEM KOJIMYECTBA TOTUIMBA, 110/IaBAEMOTO B IIMJIMHAPHI. JTa (PyHK-
1[MS] BO3JIAraeTcsl Ha TOIUIMBHYIO CUCTEMY.

VYBeIMUNTh pacxo/1 TOIUIMBA MOXHO HECKOJBKUMHU CIIOCOOaMHU.
MO’KHO MOBBICUTH JABJIICHUE B TOIUIMBHOM CHCTEME, B PE3YJIbTATE
yero (OPCYHKH 3a KaXABIH HUKI OyIyT MOJaBaTh B IMJIMHIPHI
6omnpme TorumBa. Ho HeHaMHOTo. MOMKHO YBENIMYUTH MPOJIOJDKH-
TEJIBHOCTh OTKPBITUS (hopcyHOK. Torja B IMIMHIPKI TOKE OyIeT 1mo-
CTynaTh OOJIbllIe TOIUIMBA JJa)Ke MPU TOM K€ AaBiieHUH. M HakoHel,
MOCJIEHUI cIOcO0 — YCTaHOBUTH HOBBIE TIOHMHIOBBIE Y3JIbl TOII-
JUBHON cUCTeMBI ((POPCYHKH, TOIUIMBHBIA HACOC M TIp.), KOTOpPBIE
($bu3nUecKn MOTYT 1OaBaTh OOJIbIIEe KOJIUYECTBO TOTTUBA.

Wrak, nepBast MoauduKanus TOIUIMBHOW CUCTEMBI — yCTAaHOBKA
HAaCTPanBAaEMOI0 pEryisTopa JAaBieHUs TomumBa. [IpombliiaeHHO-
CTbIO BBIITYCKAIOTCSI TIOHWHIOBBIE PErYNIATOPbI, KOTOPbHIE MOKHO
MIPOCTO YCTAaHOBUTH BMECTO LITATHOTO C TEM K€ BAKYyMHBIM yIIpaB-
JIEHUEM, HO C PETYJIUPOBOYHBIM BUHTOM JUIsl HACTpoiku (puc. 3.33).
BpamienueM 3Toro BUHTa MOXHO M3MEHSTH JaBJICHUE B TOIJIUBHOU
CHCTEME HYKHBIM 00pa3oM.

Puc. 3.33. Perynarop naBieHHs TOILTUBA:
a — KJ1aTaH 3aKphIT; 6 — KJIAaH OTKPHIT; / — KOpITyc; 2 — KJanaH; 3 — KPBIIIKa,;
4 — muaparma
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Perynstop naBneHust TOIUTMBA MOJIEPKUBAET JABJICHHE B TOII-
JIMBOIIPOBOJIE M B (POpPCYHKaX pabOTalOIIEro ABUraTels B Mpeaenax
0,28-0,33 MlIla, uTo HEOOXOAMMO I MPUTOTOBJICHHS TOPIOYEH CMe-
cu TpeOyeMoro KayecTBa Ha BCEX PEeXHMMax ero paboTel. BHyTpeHHss
MOJIOCTh PEryNisATopa pasfensercs nuadparMoil 4 Ha JBE MOJIOCTH —
BaKyyMHYIO U TOIUTMBHYIO. BakyyMHasi MOJIOCTh HAaXOJUTCS B KPBIII-
Ke 3 perymsitopa u cBs3aHa ¢ pecMBepoM. TOIUIMBHAs MOJIOCTh HaXO-
JWTCS B KOpIyce / perynsropa v CBs3aHa C TOIUTUBHBIM OaKoM.

IIpu 3akpeITHM ApoccenbHOU 3acnoHku /8 (cM. puc. 3.30) pas-
pPEeKEHHE B PECHBEPE YBEIMUMBACTCS, KJIANIAaH PETYJSTOpa OTKpPhIBa-
eTCs IPYU MEHBIIEM JIaBICHUH TOTUIMBA U MEPEnycKaeT U30bITOYHOE
KOJIMYECTBO TOIUIMBA IO CIMBHOMY TOIUIMBOTIPOBOAY B TOTUTUBHBIN
6ak /. [Ipu 3TOM /naBieHHE TOILIMBA B TOIUITMBOIIPOBOJE 23 ABUraTe-
a5 cHmwkaercsa. [locime OTKPBITHS JPOCCENBbHON 3aCIOHKH BaKyyM
B PECHBEpE YMEHBILIACTCSA, KJAMaH PEryIsTopa OTKPBIBACTCS YiKe
npu OONBIIEM JaBlICHUH TOIUIMBA. B pe3ynprare naBieHHE TOIUIMBA
B TOTIJIMBOIIPOBO/IE IBUTATENSI BHOBD MTOBBIIIIAETCSI.

JlaBneHre HEOOXOIMMO KOHTPOJMpPOBaTh. Jiist 3TOTO Ciemyer
YCTAHOBHTDH JIOCTATOYHO TOYHBIH MAHOMETP WMJIM JATYUK JABJICHUS
¢ MHAUKaTopoM. MHOT1a MaHOMETP MOHTHPYIOT MPSMO B MOTOPHOM
OTJeNICHNH Ha TOIIMBHOM (mibTpe. CylmecTBylOT MaHOMETPBI, KO-
TOpPBIE MOXXHO BBEPHYTH MPSMO B TOIUIMBHYIO PaMIly Ha MECTO KJiia-
naHa. TIOHWHTOBBIE TOIUIMBHBIE paMIIbl OOBIYHO MMEIOT OTAEIHHOE
pe3p00BOE OTBEPCTHE, B KOTOPOE MOKHO BBEPHYTHh MaHoMmeTp. Jlyd-
1€ BCETO0 MMETh MAaHOMETpP B CaJlOHE, YTOOBI KOHTPOJHUPOBATH J1aB-
JICHWE BO BPEMsl IBWKCHHUSI aBTOMOOMJIS, OJTHAKO HAJMYHE TOILUINBO-
MIPOBOJIA B CaJlOHE HEOE30IacHO.

[Tpu ycTraHOBKE HOBOTO pETYISATOpa HE ClieayeT 3a0bIBaTh, YTO
TOTUTMBHAs CHCTEMAa Ha IBUTATEIISX C BIPHICKOM TOIUIMBA BCEria Ha-
XOAUTCS TOJ M30BITOYHBIM JaBieHueM. [losToMy mepes pas3beauHe-
HUEM TOIUIMBHBIX MAarucTpajeil BHadaie HEOOXOAMMO COpOCHTH
naBiienre B cucteme. OQuH U3 Croco00B COCTOMT B TOM, YTOOBI BEI-
TAIIUTh MPEJOXPAHUTENb TOIUIMBHOTO HACOCA U JIaTh JABUTATEIIO MO-
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paboTaTh, OXHJasi, MOKa TOIUIMBO 3akoHYHTCs. [locne cOpoca maB-
JICHUS TOILIMBA JIJIsi OE30MMACHOCTH CIEAYyeT 00CCTOYUTh IIEKTpHUe-
CKYIO CHCTEMY aBTOMOOWJIS, OTCOEAMHUB OTPHUIIATEIIBHYIO KIEMMY
aKKyMYJIITOPHOM Oarapeu.

[Ipu yBenuyeHUM naBieHUs TOIUIMBA B CUCTEME (POPCYHKHU HC-
MBITHIBAIOT JOTIOJHUTEIBHYIO Harpy3Ky, KOTOpasi COKpamiaeT ux pe-
cypc. IIpakTika mOKa3bIBaeT, YTO JABIEHUE II€TIECO00pPa3HO IMOBHI-
1aTh MPOIEHTOB Ha JiecsATh, He Oosiee. Eciu cTanmapTHOE NaBlieHHe
B TOTUIMBHOHM CHCTEME COCTaBJsieT 3 0ap, TO MOBBICUTH €T0 MOKHO
cmeno no 3HaueHus 3,3 Oap. [Ipm HEOOXOTUMOCTH HAIO YAATUTh
mTaTHble (POPCYHKH U YCTAaHOBUTH TIOHMHTOBBIE (DOPCYHKHU TOBBI-
IIEHHOM TTOJauH.

Ecnu B nBurarene yctaHOBJIEHA JOMOJHUTENbHAS CUCTEMA HaJl-
JyBa WM TIOHWHTOBAas amnmaparypa Juisi Jo0OaBKH OKCHa a30Ta, KOTO-
past TpeOyeT yBeIIMYCHHUs IABJICHUS TOTUIMBA, TO CIEAYEeT YCTAaHOBUTH
MapajuIeTbHBIA PEryIIATOp JABJICHUS C OTHACIBHBIM TPYOOIIPOBOJIOM
JUTS BO3BpaTa TOIUIMBA B Oak. J[JIsl TOTUIMBHBIX TPYOOIPOBOIOB BBICO-
KOTO JIaBJICHHs 0053aTeIbHO MPUMEHEHHUE TUTAHIOB TOJIBKO C METall-
JIUYECKUM KOPJIOM, PACCYUTAHHBIM Ha BBICOKOE JIaBJICHHE.

Ilocne moBBIICHUS NABICHUS B TOIUIMBHOI CHCTEME JIBUTA-
TeTh HEOOXOJWMO HCIIBITATh MPU PadOTe HA PAa3HBIX HATPY30UHBIX
Y CKOPOCTHBIX PEXKHUMAaX, ONTUMU3UPYS BEIUUUHY JTABICHUS TOTLIU-
Ba. Ecin mmoyjaya TomnmBa n30BITOYHA, IBUTATENIh CTAHET «3aXJICOBI-
BaThCS» HA MaJbIX 000pOTax. 3HAUYUTEIBHYIO TTIOMOIIb MPU PETyIH-
POBKE TOTUIMBHOM CHCTEMBI MOKET OKa3aTh ra3oaHaln3aTop, OCO-
OCHHO TIPU UCTIBITAHUSX HA JUHAMOMETPHYECKOM CTEHJIE.

IIpou3BoaMTEIBLHOCTH TOIUIMBHOM cucTeMbl. [{uknoBas mo-
Jada TOIUIMBA B LMJIMHIPHI TBUTATENS U, CJIE€I0BATEIbHO, TPOU3BO-
JUTENHLHOCTh TOINIMBHOI'O HACOCA 3aBUCAT OT TOI'0, KAKOBBLI CTCIICHb
HaJIyBa WIM Pacxo] OKcuaa a3zoTa. [Ipu He oveHb 3HAYNTEIHHOU
MOAU(UKAIMN JBUTATENS IMOJAaYy HYXHOTO KOJIHYECTBA TOIUIMBA
00ecCIeynT INTAaTHBIA TOIUIMBHBEINA Hacoc. MOXXHO JIMINL 3aMEHUTH
TOTUTUBHYIO PaMITy, OT KOTOPOU MUTAIOTCS (POPCYHKH.
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OOBIYHO TOTUTMBHBIE PAMITBI Il TIOHWHTA H3TOTOBISIOTCS U3
QIFOMUHHUEBOIO CIUIaBa, U UX HAPYKHBIE ITOBEPXHOCTH IOJIUPYIOTCS
WM AHOJUPYIOTCS, 4YTO SBISETCS IPEKPACHBIM  JOINOJHEHUEM
K BHEIIHEMY TIOHMHTY JBurarens. LlenecooOpa3Ho 3aMEHUTh TOILUIMB-
HYIO paMIly Ha HOBYIO B TOM CJIy4ae, KOI/1a TFOHMHIOBasi paMIla UMeeT
OONBIITNI pa3Mep MO CPABHEHHUIO CO MITATHOU. JJOCTOMHCTBOM TIOHWH-
rOBOI pamIibl, KpOME OTJIMYHOIO BHEIIHETO BUA, SIBJISETCS OObliee
MIPOXOJTHOE CEYEHHE, TOATOMY OHa MOXET IOABECTH K (POpCYHKaM
Ooupire TorumBa. Kak mpaBuiio, TIOHWHTOBAs pamIia M3rOTOBJIEHA Ta-
KUM 00pa3oM, 4TO COXPAHEHbI BCE CTAHIAPTHBIE TPUCOEINHUTEIbHBIE
pa3Mepsbl, MOITOMY €€ YCTAaHOBKA HE BBI3BIBAET HUKAKHUX HPOOIIEM.
Pamma uMmeer HacTpamBaeMblil PErynasiTop JaBi€HHS W (UTHHT JUIs
MIPUCOECIUHEHUS] MaHOMETpA. ECTh paMIibl, M3rOTOBJICHHBIE 10| CTaH-
TapTHeIe (OPCYHKH M TIOJ, TIOHWHTOBBIE (DOPCYHKH MOBBIIICHHON
IIPOU3BOIUTEIBHOCTH.

Eme oqHOM 0COOEHHOCTHIO TIOHMHTOBOW paMmIibl SIBJISETCS Ha-
JIM4YKe BTOPOIO BBIX0/A, K KOTOPOMY MOKHO ITOJCOEAUHUTH HE TOJIBKO
MaHOMETp AJISi KOHTPOJIS AAaBJICHUS TOIUIMBA. DTOT YK€ JIOTIOJHUTEIb-
HBbIM BBIXOJI MOYET CIYXXHUThb yJOOHBIM HCTOYHHMKOM TOIUIMBA TIOJ
JaBJICHUEM, €CIIM JBUTaTelb OCHAIIEH CHCTEeMOW 100aBKM OKCHAA
a30Ta ¥ BO BIIYCKHOM TPAKTE€ YCTAHOBJICHA HAacaJka JJIs BIIPBICKUBA-
HHUsI CMECH TOIUIMBA C OKCHJAOM a3ora. Pammia taxke paccuuTtaHa Ha
YCTAaHOBKY IITYLIEPHBIX COEIMHEHUH, KOTOpBIE IMO3BOJIIIOT IIPOJIO-
KHUTh TOIUTMBHBIE TPyOOIPOBOIBI COOCTBEHHOTO nu3aitHa. Ho, dro
emie Oosee BaXHO, Ha TUX IUTYLEpaX MOXKHO CMOHTHUPOBATh TPYOO-
IIPOBO/IbI OOJIBLIETO AUAMETPA, UEM LITATHBIC, ISl YBEIMYEHHUS [10/1a-
YM TOILINBA.

TonauBHbIe Hacockl. [Ipy 3HAUNTENEHON Mo (UKAIINK TBU-
raTtessl IITaTHBIM TOIUIMBHBINA HAaCOC MOJKET HE 00ecleunTh HE00XO0-
JUMYIO IToJ1auy TomuBa. Ha cOBpeMEHHBIX aBTOMOOWIIAX MPUMEHS-
I0TCsl, KaK IIPaBUJIO, IOTPYXKHBIE TOILUIMBHBIE HACOCHI C JJIEKTpUYE-
CKMM mnpuBoaoM. Kaxaplii Takoll HAacoC CMOHTHUPOBaH B OJHOM
0JI0Ke C TOTUTMBHBIM CETYATHIM (PHIIBTPOM U JATYUKOM YPOBHSI TOTI-
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nuBa. Bes 3Ta KOHCTpYKIMS MOrpy’keHa B TOIUIMBHBINA Oak M Haxo-
JUTCSI HY)KE YPOBHS TOIUIMBA. 3aMEHUTH B ATOM OJIOKE TOJIBKO HacoC
JIOBOJIBHO TPY/IHO, @ UHOT1a IPOCTO HEBO3MOKHO.

Ilo 3T0i mpuuMHE TIOHEPHI ITPU HEOOXOUMOCTH MTOBBICUTH pac-
XOJ U JIaBJICHHE TOTUIMBA B TOIUITMBHOW CHCTEMe JT0OaBISIOT CHAPYKHU
elle OJWH HACOC, BBIMOJHSIOMUN (QyHKIMIO moakadkd. OCHOBHON
IITATHBI HACOC OCTAeTCs B TOIUIMBHOM Oake. ABTOMOOWJIbHBIE TOH-
IIMKH YCTAHABJIMBAIOT CHApY)KM JaXe JBa OOJIBLIMX HAcOCa C DJIEK-
TponpuBOAOM. Iy IBUTATENIed MOBBIMIEHHOW MOIIHOCTH IIPOMBIII-
JIEHHOCTb BBIIIYCKA€T TIOHMHIOBBIE TOIUIMBHBIE HACOCHI ITPOU3BOJAM-
TenpHOCTRIO 0T 190 nmo 255 n/4. DTOro M0CTAaToOYHO ISl MHUTAHHS
nBuraresnisi MOIHOCThIo 800 1. ¢. (310 mouTH 588 kBT). BeimyckaroTcst
Takke HEOObIINE TOJKAYUBAIOIINE HACOChl, KOTOPbIE MOXHO
BCTPaMBaTh NPSIMO B HArHETATEJIbHBIA TPyOOTIPOBO/.

Ha puc. 3.34 nokaszaH HEHTpOOESKHBIA POJUKOBBIA HACOC
C IPUBOJOM OT DJIEKTPOJIBUTATENS, KOTOPhI CMOHTHPOBAH COBMeE-
CTHO C HACOCOM B OJTHOM T'€pMETUYHOM KOpITyCE.

1 23 456 7 &9 10 11 12

N |

g 4
18 17 16 15 14 13

Puc. 3.34. TonuBHBIN HACcOC:
1, 12 — mryniepsr; 2 — OCHOBaHME Hacoca; 3 — crarop; 4, 11 — IpeoxXpaHuTeb-
HBIH W OOpaTHBIM KiIamaHbl; 5 — KpBIIKa Hacoca; 6, /8 — kaHambl, 7, 9—
KOPITyChI; 8 — sIKOpb 2ieKkTpomsurarens; /0 — xominekrop; /3 — merka; [4—
Mydra; /5 — Bai; /6 — TUIMHIPIIECKHH cenaparop; / 7 — poinK
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[Tpu pabGoTe Hacoca TOILTMBO MOCTYMAET Yepe3 mrynep / u Ka-
Han /8 K Bpamaromniemycs cenapatopy /6, MepeHOCUTCS POJTUKAMHU
U 4Yepe3 BBIXOHbIE KaHANbI 6 MOJAETCS B MOJIOCTh AIEKTPOABUTATENS
U Aanee 4yepes Kianad // u mrynep /2 B TOIJIMBOIPOBOI, MTOABOIS-
WA TOTUIMBO K TOIUTMBHOMY (uibTpy. TommuBo, mpoxons depes
AJIEKTPO/IBUraTeNb, OXJIAXKIAET €ro.

OOpartHsriii kmanad // UCKITIOYAET CIUB TOILUIMBA U3 TOTUIUBO-
IpoBOJia U 00pa30BaHME BO3AYIIHBIX MPOOOK IMOCIE BBIKIIOUEHUS
Hacoca. [IpenoxpaHuTenbHbli KinanaH 4 OrpaHUYMBACT JABJICHUE
TOIUIMBA, CO3/1aBA€MOE HACOCOM, IIPU BO3PACTaHUU €r0 CBBIIIE JO-
nyctumoro 3Hauenus (0,45-0,6 MIla).

Hacocel addexTuBHEe pabOTalOT HA HArHETAHUE >KUIKOCTH,
4YeM Ha €€ BCachlBaHUE, I0ATOMY HX JIyYIlle YCTaHaBIMBAaTh B 3aJHEHN
JacTH aBTOMOOWIIS OJMKe K TOIUTMBHOMY Oaky. DTO HE0OXO0IuMO
JieNaTh U B LIEIAX 0€3011aCHOCTH, IOTOMY YTO pacrojaraTh NOJAKaYu-
BAIOIIMH HAacoC B MOTOPHOM OTJIEJIIEHHUU PSJIOM C OYEHb IOPSYUMHU
JacTAMM JBUrarens He pekoMeHayercs. [loaxauuBaroiiye HacoChl
C DJIEKTPOIIPUBOJOM CO3JAIOT CUIBHBIN IIyM. [Io 3TOM mpuumHE uX
CJIEyeT 3aKpeIUIsITh Ha PE3MHOBBIX MPOKIAJIKAX, BXOISIINUX B TIHO-
HHUHTOBBII KOMILIEKT.

PerysmpoBka kapOoparopa. B HacTosiiee Bpemsi Bce elie
3HAYUTEJIBHOE KOJIMYECTBO aBTOBJIAJIEINIBLIEB IKCIUIYaTUPYIOT JIETKO-
BbI€ aBTOMOOWJIM ¢ KapOropaTOpHbIMH ABUrareiasimMu. Cucrema nura-
HUS KapOIOPAaTOPHOIO IBUTATENS CIYKUT JJIsl HIPUTOTOBIEHUS TOPIO-
4yell cMecH IMyTeM CMEUIMBaHUus MapoB TOIUIMBA C BO3AYXOM B OIpe-
JEIEHHBIX MPONOPLUAX U MOJAaYM €€ B LWIMHAPBl JBUTaTEs.
IIpouecc cmeceoOpa3oBaHMsl Ha3bIBAECTCS KapoOwopauyueii, a pudop
JUISl IPUTOTOBJIEHUS TOPIOYEN CMECU — Kapoiopamopom. B cucremy
NMUTaHUs KapOropaTopHOro aBuraTens (puc. 3.35) BXOAAT: TOILIMB-
HBIN 0ak, PUIBTP-OTCTONHUK, TOIUIMBOIIPOBO/IbI, TOIUIMBHBIN HACOC,
(GUIBTP TOHKOW OYHMCTKH TOIUTHBA, KapOIOPaTOp, BO3IYXOOUHCTHU-
T€Jb, BIIYyCKHOU TPYOOTIPOBOJI.
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Puc. 3.35. llpuHumnumansHas cxema TOIUTUBHOM CHCTEMBI KapOIOpaTOpHOTO
JIBUTaTEIs:
1 — ykazaTenb ypoBHS TOIUINBA; 2 — TOIUIMBHEIA 0ak; 3 — TOIUTMBHBEIA QIIBTp-
OTCTOHHHMK; 4 — TOIIMBOIPOBOJ; 5 — (DIIBTP TOHKOH OYHCTKU TOIUIMBA; 6 —
KapOroparop; 7 — BI[yCKHOH TPyOOIIpOBOJ; § — TOIUIMBHBIA HACcOC

Haubounpiee pacnpocTpaHeHne Ha aBTOMOOWJIBHBIX JIBHTATeE-
JSIX TIOJIYYMJIM MHOTOKaMepHBbIE (Jalie BCero JBE CMECUTENbHbIE Ka-
Mepbl) KapOropaTopsl ¢ IaJa0lUM OTOKOM Troproueit cmecu. Cme-
CUTEJbHBIE KaMephl TaKHX KapOwopaTopoB pabOTaIOT MapajieIbHO
WJIM TIOCJIE0BATEIbHO. B KaXI0l CMECHUTEIBHON Kamepe yCTaHaB-
muBaloT 1o ABa auddy3opa IS YIyUIIeHUsS UCTApEHUs TOTUINBA
Y TepeMEIIMBaHUs €ro ¢ BO3ayXoM (puc. 3.36).
Ha 3aBone-m3rotroBuTENEe XapaKTEPUCTHKH TOILIMBOIOIAYN
BCEX KapOIOpaTopoB TIIATEILHO KOHTPOJIUPYIOTCS. TeM He MeHee,
HE yJaeTcst o0ecreuynTh a0COJIIOTHYIO UACHTUYHOCTh BCEX M3JIENHM,
MOTOMY YTO CTaHAAPT JOMYCKAeT OIpeesieHHbIE OTKJIOHEHUS OT
HOMMHAJIBHBIX 3HAYCHHH, MPEITyCMOTPEHHBIX MPOEKTOM. B pe3yinb-
TaTe OT/EeNbHbIE 00pa3Lbl KapOIOPAaTOPOB MOTYT OTJIMYATHCSA APYT OT
apyra mo pacxony tormiausa Ha 10-16 %. CnenoBaTenbHo, Npu dKC-
TUTyaTaluy IBUTATENs] IMEETCS] BO3MOXKHOCTD 3a CUET MHIUBUAYaIb-
HOW peryiIMpoBKH KapOropaTopa 3aMETHO CHU3UTH PAcXO]l TOIUIMBA.
163



Tronunz asmomoounsn

exmady — pp 0Audod — ¢p ‘ed0oeH olomoieaunedron eroaudn reniad — 7p ‘emaeddenr — g
SMOOWD BaLOOREN migodurA1od 1HuE — ¢¢ ‘egadioron oI — f¢ (9Irdm KeHI0Xadol — 7 ¢ (MHOIOBE 919HYI000dIr
— 7€ ‘0¢ ‘Bn10dog10 QIHIOXIE — £€ ‘67 ‘MQAdL JIIHHOMOIIAWE — € /7 MOGRINON — 7 ‘{docHeWOHONE — [ 7
‘ddrarud — g7 miokdien — /¢ ‘9¢ ‘9z ‘97 ‘edowex egodgernon — g7 ‘MrorMImoRd — £ ‘77 ‘IT ‘6 ‘eMHOIdRE
EBHIMAT€0d — ¢ ‘IdoIni OIHMATE0d — ¢] ‘#] ¢/ ‘9 ‘19daInX QIMHEUIIOL — 9€ ‘97 ‘97 ‘C7 ‘¢ ‘¢ ‘19HeLIRIN
—0F €7 LT ‘0] ¥ ‘UeHeN — ¢ SO — 7 ‘LHOWQLE€ UMNOJhAIBWEOHI — | ‘19dowey ¥eHrudold n ¥eHRuadom — I T

:srugowoldae oJogoxror doredoigde] ‘9¢ ¢ -ong

6 O IL &F £ »pC 5E 9t LE
Y
i __..‘ |
E& L€ ¥ ST L LI RE ..h.whi N FE 6 oF IF ZFr
e A LS [ N
I
T N — e TR = &
1z =T
Lot —! _ e A
[l
EF
" I w
61
L
[ ! ] 1 [ A
& i 9 T T R I 1 X 6 8 L 9§ ¥ EZ I

164



3. Moougukayus oeuzamensn

WHnBHUIyalbHYIO PETYIHPOBKY TO3UPYIOIIUX CHCTEM KapOro-
paTtopa cienyeT NpOBOAUTH B ONPEIEIEHHOMN MOCIEA0BATEIbHOCTH,
YTOOBI UCKIIIOYUTH HEOOXOAMMOCTh MOBTOPHOUW PETYIUPOBKU paHee
OTPETYJIMPOBAHHON CHCTEMBI TOCJIE BMEIIATENLCTBA B PETYIUPOBKY
KakoM-1mbo Jpyroi cucremsl asurarens. [Ipexnae Bcero, ¢ 31oil 1e-
JBI0 HY)KHO OCYIIECTBIISITh PETYIUPOBKY IITaBHOHN J03UPYIOIIEH CHC-
TEMBI TIEPBUYHON KaMephbl, IIOCTETIEHHO 00ETHsS CMeCh. 3aTeM HyX-
HO OTpEryJupoBaTh CUCTEMY XOJOCTOTO XOJa U JHIIb MOCJIE 3TOTO
MPOBEPUTH pabOTy KapOropaTopa Ha OOJBIIMX HArpy3Kax C OTKPbI-
THEM BTOPOU KaMephl.

YroObl HE M3TOTOBISATH TOIUTUBHBIE JKUKJIEPHI C YMEHBIICH-
HOW TPONMYCKHOH CIOCOOHOCThIO, OOEAHEHHS TOpIOYeH CMecH
MO’KHO JOCTHYb YBEIMYEHHEM CEYCHHs BO3IYIIHOTO XKuKiepa. Ec-
T TIPH TIJIABHOM Pa3rOHE aBTOMOOWIISI 10 CKOPOCTH, MPEBBIIIAIO-
el 60 km/4, mocie BKIIOYEHUS MPSIMOI nepeaund U OTKPBITUS 3a-
CIIOHKH TOJBKO TIEPBUYHONW KaMephl KapOopaTtopa MOSBISIETCS
olmyrumasl anuTenbHas (2-3 c¢) 3aiep)Kka HapacTaHUS CKOPOCTHU
BpAallleHMs] KOJEHYATOro BaJjla JBUraTess, 3TO O3HA4YaeT, YTo cede-
HUE BO3JYIIHOTO JXUKJIEepa YBEJIWYEHO Ooiipiie, yeM HyxHO. [lo-
TOMY CEYEHHE BO3AYLIHOI'O JKUKIEpa CIeIyeT HEMHOIO0 YMEHb-
mmTh. Ha 3TOM 3Tamne He cienyer oOpamiarh BHUMaHUE Ha BO3MOXK-
HbIE PBIBKM aBTOMOOWJIS M TPOBAJbl MOIIHOCTH JBUTATENs MpPH
TUTABHOM TPOTAHUM C MECTA U JIBIYKEHHH Ha TIOHWXEHHBIX Tepe/a-
4ax ¢ MUHUMAaJIbHOW CKOPOCTBIO.

Ilocne perynupoBKH TNIaBHOM JO3UPYIOIIEH CUCTEMBI CIIEAYET
MPUCTYIUTH K MPOBEPKE U PETYIHPOBKE CHUCTEMBI XOJOCTOTO XOJa
kapOroparopa. Llenpio HHANBUIYAIbHON PEryTUpPOBKH CUCTEMBI XO-
JIOCTOTO XO0J1a SIBJISETCSl oOecneueHne mpeaensHoro o0eHeHUs To-
prodeii cMecH Kak Ha MUHUMAJIBHOW 9acTOTE BPAIIEHHUS! KOJIEHYATOTO
BaJa, TaK M Ha TEPEXOJHOM PEeKUME, KOTJa KpPOMKa JIPOCCENbHOM
3aCJIOHKH HaxXOAMUTCS BOJHM3M MEPEXOJHBIX OTBEPCTHH, Yepe3 KOTO-
pBIe MpOTEKaeT TOIINBO. [IpruemM Takyro peryaupoBKY MOXKHO HpO-
BECTH C JOCTATOYHOU TOYHOCTBIO, pacIojiaras JIMIIb TaXOMETPOM.
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JlanbHeumas peryJaupoBKa CUCTEMBI XOJIOCTOTO XOJa 3aKIIIo-
qaeTcs B BbIOOpE MOJIOKEHUS TIOJICTPOEUYHOTO BUHTA (B TEX MOJAEIAX
KapOIOpaTopoB, I/ie OH UMEETCs), KOTOPBII ONpeneNseT COCTaB cMe-
CH Ha IEPEXOJHOM pexuMe. JJocTyn K ’TOMy BUHTY 3aKpbIT 3arIylll-
KOH, YCTaHOBJIEHHOM 3aBOJIOM-M3TOTOBUTENEM. DTy 3arjiylIKy cie-
IyeT yIaIUTh METAJUIMYECKUM KPIOUKOM, NPEABAPUTENBHO MTPOCBEP-
JIMB Ha €€ Kparo CKBO3HOE OTBEPCTHE TUAMETPOM 2—3 MM.

[lepBoHauanbHO PEryJIMPOBKA MEPEXOJHOTO PEKMMA MPOU3BO-
JUTCS IpU pabOTe JBUTATENS HA XOJIOCTOM Xoay Oe3 Harpysku. [Ipu
3TOM OYE€Hb MEIJIECHHO M IJIaBHO BPYYHYIO HY)KHO OTKpBIBaTh JpOC-
CEJIbHYIO 3aCJIOHKY MEPBUYHOW CMECUTENIBHOW KaMepbl, BHUMATEIb-
HO OTCJIEKMBAsi MO TaXOMETPY XapakTep M3MEHEHHs 4YacTOThl Bpa-
LIEeHUs] KoJeHYaToro Baja jsurarens. llocTosisHHOe paBHOMEpHOE
YBEJIMYEHUE YaCTOThI BPAIEHHsI KOJIEHYATOro Baja IO MEpPE OTKpPHI-
THS JPOCCEJIBHOM 3aCIOHKH CBUAETENBCTBYET 00 OTCYTCTBUM HENO-
IyCTUMOTO Nepeo0eTHEHUSI COCTaBa CMECH Ha NIEPEXOTHOM PEXUME.
Ecnu gactoTa BpallleHus1 KOJIEHYAaTOTO Bajla B OJTHOM U3 MOJIOXKEHUM
JPOCCENIbHOM 3aCJIOHKU 0O0JIbIlIE HE YBEIMYUBAETCS, 3HAUUT PEryiu-
pPOBKa IpUBeJIa K NEpe0OETHEHUIO CMECH.

OpHako Takoi crocod OIIEHKU cOCTaBa CMECH Ha MEPEXOAHOM
peXUMe He TI03BOJISIET OOHAPYKHUTH NepeoOoraiieHne CMECH Mo O/1-
HOM TOJBKO 3aBHCUMOCTH M3MEHEHMSI YaCTOThI BPAILLEHUS KOJEHYa-
TOr0 BaJIa OT YIJIa OTKPBITUSA JPOCCEIBbHOM 3aciioHKH. [loatomy pe-
IyJIMpPOBKAa NEPEXOJHOTO PEKMMa IOCIIEOBATEILHO B HECKOJBKO
MIPUEMOB JIOJDKHA O0EIHATH TOPIOYYIO CMECh, JOOUBASCH MOSBICHUS
MIPU3HAKOB 00eTHEHMS (T. €. «IIpoBaia» B paboTe ABUTATENS IPU OT-
KPBITHH JPOCCEIHHON 3aCIIOHKH, KOTOPBIA 3aUKCUPYETCS C TIOMO-
IIbI0 TAXOMETPA), a 3aT€M CMECh CJEeIyeT MUHUMAJIbHO O0OraTUTh
JMIIb IO YCTPaHEHUs MpoBaa.

l'oprouyto cMech Ha TIEPEXOHOM peXHUMe O0OETHSIOT ¢ MOMO-
L0 MOJCTPOEUYHOTO BUHTA CHCTEMBI X0JocTOTO Xo1a. [Ipu BbIBO-
padyrvBaHMM BUHTA U3 KOpIIyca KapOropaTopa B KaHaJl CUCTEMBI XOJI0-
CTOTO XOJia HAYMHAET MOCTYNaTh JOMOJHUTEIBHOE KOJUYECTBO BO3-
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nyxa. [Ipu 3TOM cienyer yduThIBaTh, UTO NMPU U3MEHEHUH MOJI0XKE-
HUS MTOICTPOEYHOIO BUHTA U3MEHSETCS M PETYIMPOBKA COCTaBa CMe-
CH Ha MUHHMAaJIbHOW 4acTOTE BpalleHHs KojieH4yaroro Bana. Iloaro-
MY MOcJe KaX10ro 04epeaHOro MOBOPOTa MOJCTPOEUHOTO BUHTA He-
00X0IMMO C TOMOINBIO BHHTAa KadyecTBa COCTaBa CMECH IIpH
HEU3MEHHOM II0JI0KEHUM BHHTA KOJINYECTBA CMECH BOCCTAaHOBHTH
MEPBOHAYAIBHYIO0 YaCTOTY BpAIlEHMs] KOJIEHYaTOro Bajla, BEPHYB-
IIMCh TEM CaMbIM K paHee BbIOpAaHHON PETYIUpPOBKE COCTaBa CMECH
Ha XOJIOCTOM XOJly ABUTaTENsl.

BriOpaB onTUManbHOE TOJOKEHHE MOJCTPOSYHOTO BHHTA,
[P KOTOPOM YCTPaHSIOTCS MPOBajbl B paboTe ABUTATENs IPH IO-
BBIIIEHUH YacTOThI BPAIEHUS KOJEHYATOr0 Bajla Ha XOJOCTOM XO-
ny, T. €. 0e3 Harpy3Kkd, HeOOXOJMMO TPOBEPUTH padOTy KapOropa-
TOpa Ha NEPEXOAHOM pexume. Jljig 3TOro cienyer MiIaBHO TPO-
HYTbCSl HA aBTOMOOMJIE C MECTa M JIBUTaThCsi HAa HEM C HEOOJbIION
CKOPOCTBIO Ha Ka)KJI0W M3 Iepeiad TpaHcMuccuu. Eciu B pe3ynbra-
T€ TaKOM €3/1bl He 0OHAPYKUTCS SIBHO BBIPAKEHHBIX PHIBKOB U MPO-
BAJIOB B paboOTe JBUTaTElNsl, TO PETYJIMPOBKY CHCTEMBI XOJOCTOIO
X0Ja MOYKHO CUMTATh 3aKOHUYEHHOW. [loACTpOEUYHbINi BUHT CleqyeT
3apUKCHPOBATH C TIOMOIIBIO KJIesl WIIM KPACKHU M B JTAIIBHEUIIIEM €Tro
HE TpOraTh.

Ecnu B kakoM-1u60 pexxume paboThl IBUTATENs C MUHUMAJIbHO
OTKPBITOM JIPOCCEIBbHON 3aCIIOHKOW MPOSBISIOTCS HEYIOBIETBOPU-
TEJNbHBIE €3/I0Bble KayecTBa aBTOMOOWIISA, MOTpeOyeTcs KOPPEKTH-
POBKa IOJIOKEHUS MOACTPOEYHOro BUHTA. Ero Hy»HO OyneT 3aBep-
HYTh Ha MHHHUMAJIBHOE KOJIMYECTBO OOOPOTOB, JOCTATOYHOE JIHIIb
JUISl NICYE3HOBEHUS MTPOBAJIOB, HE 3a0bIBasi KaX/IbI pa3 KOPPEKTUPO-
BaTh I10JIO)KEHNE BUHTA KaueCTBA CMECH.

B HekoTOphIX CiIydasx HE yAaeTcs o0ecneduTh OecrpoBajb-
HYI0 paboTy IBUTATENS MPHU NEPEXo/ie OT MAIBIX K CPETHUM Harpys-
KaM, JaXX€ €ClIM IOJICTPOCYHBIH BHUHT YK€ 3aBEpPHYT JO YHopa.
B sTom ciydae TpeOyeTcss HEMHOIO YBEIMUYUTH TUAMETP KUKIIEpa
xoJiocToro xozaa (He 6osiee yem Ha 0,05 MM 3a OJMH TpHUEM), TIOCIIE
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4ero BCE OMMCAHHbIE ONEPALMH 10 PETYIHPOBKE CUCTEMBI X0JI0CTOrO
X0/1a HY’>KHO [TOBTOPUTb.

Ilocne MHIMBUAYAIBHOW PETYIMPOBKHU TJIaBHOM JO3UPYIOLIEH
CHCTEMBl W CHCTEMBI XOJOCTOTO XOJa HEOOXOIUMO MPHUCTYIUThH
K ITpoBEpKe paboThl KapOroparopa Ha OOJBIIMX HArpys3Kax C BKIIO-
YEeHHOW BTOPUYHOM CMECHUTEIbHOU KaMepoil. OCHOBHOE Ha3HAYCHHE
BTOPUYHOM KaMepbl — CO3/1aBaTh AaBTOMOOUIIIO XOPOILYIO TUHAMUKY,
MI03TOMY €€ JO3UPYIOIIME CUCTEMBI JOJDKHBI 00€CIeUrBaTh MPUTO-
TOBJIeHHWE oboramieHHou roproueit cmecu (o < 1). Crnemyer 3ame-
TUTh, YTO B IKCILIyaTalM¥ NOYTH HE BCTPEYAIOTCS CIIy4ad, KOrAa
M0CJI€ ONTUMM3ALUHN PETYIUPOBKH NEPBUUHOMN KaMepbl ObIJIO ObI He-
00X0IMMO KOPPEKTHUPOBATh PETYITHPOBKY BTOPUYIHOM KaMephI.

W Bce »xe MHOT/Ia MpU IJIaBHOM Ha)KaTUM Ha MeAallb akceepa-
Topa (B TeueHue 1,5-2,0 ¢) 1o yrnopa Ha CKOPOCTH JIBUKEHUS aBTO-
MobOmiist 60—80 kKM/4 B MOMEHT Hadalla OTKPBITHS JIPOCCEIHHOU 3a-
CJIIOHKHM BTOPUYHON KamMepbl OTUETIMBO OLIYIIAETCs «IIPOBa» MOLI-
HOCTH aBurarens. s ycTpaHeHus: Takoro aedexkra HEOOXOIMMO
YBEJIMYUTH AUaMETpP €€ TOIUIMBHOTO kukiepa Ha 10-20 % mo cpas-
HEHHUIO C CEpUIHBIM. B pe3ynbrare MHIMBUAYAIBHON JNOBOJKU Kap-
OropaTtopa ymaeTcsi OJHOCTHIO PEaln30BaTh BCE PE3EPBBI MOBHIIIIE-
HUS SKOHOMUM TOIJIMBA U 00ECIIEYUTh COOTBETCTBUE JICHCTBYIOIIUM
HOpMaM COJIepyKaHHe OKHCH yriiepoaa B OTpabOTaBIINX ra3ax.

/Ba kapOrwopartopa. IIpaktuyeckun Bcerjga kapOHOpaTOpHOMY
JBUTATEN0 NpU OOJBIION YacTOTe BpalleHMs] KOJIEHYATOro Bajia
HE XBaTaeT BO3JyXa M TOIIMBA, IIO3TOMY KadeCTBO IOprOYEil cMecH
CTAaHOBUTCS HEPAaBHOMEPHBIM, U CMECh HEPaBHOMEPHO pacIpees-
eTcs o uuiauMHApaM. Hanpumep, nocne 3HauuTENbHOIO Ipodera aB-
TOMOOMJISI 3aMETHO, YTO Y YETHIPEXIIMJINHIPOBOTO ABUTATENS MOPII-
HU 2 ¥ 3 muIMHAPOB OoJiee TEMHbIE, T. K. CMECh MepeodoralieHa,
anopmHu 1 u 4 WIMHAPOB OO0Jiee CBETIIBIE, YTO CBUIETEIBCTBYET
0 HaJau4uu 0OeAHEHHON CMECH.

[Tpo6neMy MOKHO pEIINTh YCTAaHOBKOW JIBYX KapOIOpaTOpoOB,
KOoTopble oOecrieyaT OoJjiee cOaJaHCHUPOBAHHYIO I10/1a4y TOILIMBO-
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BO3/YIIHOM CMeCH, YeM OJIMH JIa)kKe OYeHb XOPOIIMKA KapOroparop.
HGHpeMeHHBIM YCJIOBUEM SBJIACTCA YCTAHOBKA OJHOTUITHBIX Kap610-
paropoB. Jlns MOHTaxa JIByX KapOIOpaTopoB MOTpeOyeTcsi BHECTH
HEKOTOPBIE M3MEHEHHs B KOHCTPYKLHIO BIIYCKHOW cHCTeMbl. [l
3TOT0 HOHaIIO6SITC$I JBa HOBBIX KOJIJICKTOPA, TpOﬁHHKH JUJI I1oJa4u
6€H3HHa, BAKYYMHLIC NUJIAHTH, ACTAJIM IMPHUBOJAA APOCCCIIBHBIX 3a-
CIIOHOK U T. . [ TaBHOE, HY)KHO C/IeNaTh BCE TaK, YTOOBI APOCCEIb-
HBIC 3aCJIOHKHU OTKPBIBAJIMCH CUHXPOHHO.

[Tociie 3TON PEKOHCTPYKUMHU PACXOJ TOIUIMBA COKpPAIaeTCs
MPUMEPHO MPOILIEHTOB Ha 10, aBTOMOOWIIL pa3roHseTCsl TOpasio Obl-
crpee. /IBurarens oxoTHee pabOTaeT HE TOJBKO MPH BBICOKOW YacTo-
TC BpalllCHUA KOJICHYATOI'0 Bajia, HO U IIPHU HU3KUX YaCTOTax.

3.8. TIOHMHT cHCTEMBI 3aKUTAHUSA

3.8.1. Ha3HayeHue u yCTPOHCTBO

Cucrema 3aXuranusi nNpeJHa3HaueHa AJs MOJA4M AJIEKTpUYe-
CKOM MCKpBI B IWJIMHJIPHI IBUraTels C LEIbI0 CBOEBPEMEHHOIO BOC-
TJIAMEHEeHHs pabodeil cMecH.

Bricokoe HanpsikeHne GOpMHUPYETCs B CIIEUUAILHOW Kamyuike
3axcucanua TyTeM TpaHCPOpMalMM TOKAa HU3KOTO HAIPSDKEHUS! OT
12-BonbTOBOM aKKyMyJIAITOpHOW Oartapeu. Takue cUCTeMbl Ha3bIBaIOT-
csi bamapeitnpimu (10 UCTOYHUKY TOKa). [IOCTOSHHBINA TOK HU3KOTO
HaNpsDKEHUs MpeodpasyeTcss B HUX B TOK BBICOKOTO HAaNpsDKEHUS
B MOMEHT pa3MbIKaHUsl 3JIEKTPUYECKOM LIENM HU3KOIO HAIpPSDKEHUS
C IIOMOIIBIO npepwvléamens, TPUBOJ KOTOPOTO OCYIIECTBISETCS OT
ra3opacrpeieIuTeIbHOro Mexanu3ma auratens. [lomyyeHHoe Takum
IIyTE€M BBICOKOE HAIPSDKEHHE PACHpPEeNseTCsl IO OTACIbHBIM LIUINH-
JpaM JIBUTaTelis B COOTBETCTBUM C MX MOPSAIKOM pabOTHI ¢ MOMOIIbIO
YCTPOWCTBA, Ha3bIBAEMOT0 pacnpedenumenem. OObIUHO MIPEPHIBATEND
U pacupeeuTeNlb MMEIOT COBMECTHBIM NpPUBOJ U OObEIMHEHBI
B €/IMHOE YCTPOMCTBO — HPEPbleameb-pacnpedenumens.
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Cucrema 3aXuraHus, OCHOBON KOTOpOW SBISETCS NpepbIBa-
TeJIb-PACIPEICINUTEIb, HA3bIBAECTCS KOHTAKTHOW. B mocnennue rojpl
CUCTEMBI 3a)KUTaHUsl pa3BUBAIOTCS HA OCHOBE 3JIEKTPOHUKH, UTO CY-
IIECTBEHHO MOBBIIIAET UX BO3MOKHOCTH B CPAaBHEHUU C TPAJAULIUOH-
HbIMM OatapeitHbiMu. [1I1Mpoko UCTOIB3YIOTCSI TPAH3UCTOPHBIE U TH-
PHUCTOpPHBIE CXEMBI, YCIIEIIHO OCBaWBAIOTCS TaK Ha3bIBaeMble U (PO-
BbI€ CHUCTEMBI 3aHMIaHUs. DTO KaueCTBEHHO HOBBIE CHCTEMBI, XOTS
OHM OCTAIOTCs OaTapeHHBIMU 10 CTIOCO0Y UX MUTAHUS TOKOM.

KonTakTHast cucrema 3a:xkuranusi. Cuctema COIEpKHUT Ka-
TYLIKY 3aKUTaHUs, NPEpbIBATEIb-PaCIpPECIUTENb, CBEUM 3a)KUTa-
HUS, IPOBOJIa BBICOKOTO HANPSDKEHUS U BBIKJIIOYATENb 3aKUTaHUS.
KonraktHas cucrema 3axuranus (puc. 3.37, a) cCOCTOMT U3 JBYX
ANIEKTPUYECKUX LEeNeil: ey HHU3KOTO HampsKeHHs (IIepBUYHON)
Y LENH BBICOKOTO HAINPSHKEHUsI (BTOPUYHON).

a
7 &8 9 Ig

mnmie 1

O T -LL..QI

e

Vool

Puc. 3.37. CxeMbI cCCTEM 3aKUTaHUS:

a — KOHTAaKTHas; 6 — KOHTAKTHO-TPAaH3WUCTOpHAs; ¢ — OECKOHTaKTHas;, [ —
KOHTAaKTBl paclpeleluTels; 2 — pOTOp paclpelelnuTeNns 3aKUraHus; 3 —
pacmpenenurens Toka;, 4 — KyJaadok; 5, 6 — KOHTAaKThl NPephIBATENs; 7 —
KOHJICHCATOp; 8 — mpepbIBarenb; 9, /() — BTopuYHas ¥ TEepBUYHAS OOMOTKH;
1] — xkarymika 3axuraHusi; /2 — JONOJHUTENBHOE CONpPOTUBICHUE;, [3—
BKJIIOYATEJIb 3a)KUTaHusL; /4 — cBeda 3a)KUraHus; /5 — TpaH3UCTOPHBIA KOMMY-
TaTop; 16 — 3MEKTPOHHBIH KOMMYTaTOp; /7 — OECKOHTAKTHBIN TATIMK

B nepBuuHyl0 1lenb BXOJAT: BKIIIOYATENb 3aKuranus /3, jo-
MIOJIHUTENNBHOE CONPOTHBIIEHUE /2, nepBUYHAst 0OMoTKa /() KaTyIlKH
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3akuranus [/, mpepbiBatenib 8 e HU3KOTO HANpPsDKEHUS U KOH-
neHcarop /. BropuyHas nens BKIIIOYaeT B ce0sl BTOPUUYHYIO OOMOT-
Ky 9 KaTylWIK{ 3aXXUTaHUs, paclpelenuTenb 3 TOKa BBICOKOTO Ha-
MPSDKCHUS U CBEYH 3a0KUTaHUSL.

[Ipu 3aMbIKaHUM KOHTAKTOB 5 W 6 MpephIBaTElNsl TOKa HU3KOTO
HaIPsDKEHUS 0 MEPBUYHON IIENMU MPOXOJUT TOK OT aKKyMYJISTOP-
HOM Oatapeu unu renepartopa. [Ipoxoss mo nepBUYHOM 0OMOTKE Ka-
TYILIKH 32KUTaHUs, TOK CO3JJa€T CUJIbHOE MarHuTHoe nosje. [Ipu pas-
MBIKAaHUU KOHTAKTOB IpephiBaTens § (Kyinadok 4 Haberaer BBHICTY-
MOM Ha pPBIYAKOK C KOHTAKTOM 6) TOK HHM3KOTO HaNpPsDKEHHS
IIPEPBIBAETCSI, CO3/JaHHOE MarHUTHOE 1oJjie cBopaunBaerca. [Ipu pes-
KOM YMEHBIIEHUU BEIMYMHBI MATHUTHOTO TOJIS,, KOTOPOE MepeceKaeT
BTOPUYHYI0O OOMOTKY KaTyIIKHA 3a)KUTaHUs, B HEH WHIYKTUPYETCS
TOK BBICOKOTO HaIPSYKEHUSI.

Tok BBICOKOTO HaIpsKEHUsI TOJIBOJUTCS K pOTOpy 2 pacrpe-
JENUTENs 3aXKUTaHus, KOTOPbIA BpaIlaeTcss BMECTE C KyJlaykoM 4.
B MOMeHT pa3MbIkaHMsI KOHTAaKTOB MpPEpHIBATENSI TOK BHICOKOTO Ha-
MPSKEHUs TIOCTYNAaeT K OJHOMY M3 KOHTAKTOB [ paclpeesuTens
3aKHUTaHUs, KOTOPBIE COCTUHEHBI CO CBeYaMu 3akuranus /4. Mckpo-
BOM pa3psia MEXKIY JJIEKTPOJaMH CBEUM 3aKUTAHUS TPOUCXOIAUT
B TOM IIWJIMHJIPE, B KOTOPOM B 3TO BpPEMSs 3aKaHYMBAETCS CXKATUE pa-
Ooueii cmecH.

KoHnrakTHas cucrema 3axuranusi He 0OECIIEUMBAET HACKHOM
pabotel JIBC mpu 3HAUUTENTHFHOM YBETHMUEHHHM YacTOTHI BpAIICHUS
KOJIEHYaToro Bajla, CTENEHU CXaTHusi M KOJUYecTBa LMIMHAPOB. Jlis
oOecrieueHHst HaJeKHOM pabOThI TAaKUX JABHUTaTeNel HEOOXOAUMO yBe-
JUYMBATh CHJIy TOKA B TIEPBUYHOM IEMU CHUCTEMBI 3aKUTaHUA (LIETH
HU3KOTO HAIPSHKEHMSI), YTO HEBO3MOXKHO H3-3a PE3KOTO CHUKEHHS
CpOKa CITy»ObI KOHTAKTOB IIPEPBIBATEIIS BCICCTBHE UX OOTOpaHUsI.

KoHTakTHO-TpaH3MCTOPHAsi cMcTeMa 3a:KMraHusl. OTa CHC-
TeMa o0ecriednBaeT 0oJiee HaJISKHYI0 pabOTy JBUTATEINS; MOBBIIIACT
CPOK €ro CIyKObl M TPHEMHCTOCTH; OOJIET4aeT ITYyCK JIBUTATEIIS;
YMEHBIIIAET pacxo] TOIUIMBA, U3HOC CBEUYEH 3aKUT'aHUS U KOHTaKTOB
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npepbiBatenss. OHa yBEITMYMBAET TOK B IIEMTH BBHICOKOTO HANPSHKEHUS
6osee yem Ha 25 %, a TaxKe SHEPTHIO M JTUTEIBHOCTh HCKPOBOTO
pa3psaa (moutu B 2 pasa), 4To CrocoOCTByeT 0oJiee MOJIHOMY Cropa-
HUIO JJake 00eTHEHHON paboyell CMECH B LIMJIMHAPaX JABUTaTesl.

B KOHTaKTHO-TPaH3UCTOPHYIO CXEMY 3KHTaHHUs BXOMISAT
(puc. 3.37, 6): xaTymka 3aXHUTraHUs; pPACHpENeIuTeNlb 3aKUTAHUS
C TpephIBaTeIeM TOKAa HU3KOTO HANpSHKEHUS; paclpeesuTeNlb ToKa
BBICOKOTO HAIPsDKEHHSI; CBEUH 3a)KUTAHUs; TPAH3UCTOPHBIN KOMMY-
TaTOP; MPOBO/IAa BEICOKOTO HANPSDKEHUS U BBIKIIIOYATENb 3)KUTaHHS.
[Tpyu aKkTUBU3AIMK BBIKITIOUATENs 3QKUTaHHUs /3 TOCe 3aMBIKaHUS
KOHTaKTOB 5 U 6 mpepbIBaTeNsl TPAH3UCTOPHBIM KOMMYyTaTtop /5 oT-
KpBIBA€TCs, U MO NEPBUYHON 0OMOTKE /() KaTYyIIKU 3a)KUTAHUS IPO-
TEKaeT TOK. B MOMEHT pa3MbIKaHUSI KOHTAKTOB TpEphIBATENs TPaH-
3UCTOp KOMMYyTaTropa 3anupaercsd. TOK B NEPBUYHOW LIENH PE3KO
YMEHBIIAETCs, 1 BO BTOPUYHON 0OMOTKE 9 KaTYIIKU 3a)KUTAHUS CO3-
JaeTCsl TOK BBICOKOTO HampspkeHus. OH MOIBOIUTCS K poTOpy 2 pac-
npenenuTens 3, KOTOPBIA pachpeaessieT TOK BBICOKOTO HaMpsKeHUs
1o cBeyaM /4 3aKUTaHUS B COOTBETCTBUU C MOPSAIKOM pabOTHI ITH-
JUHJIPOB ABUTATEIIS.

BeckoHTakTHasi cucTema 3a:kuranusi. Takas cucrema oOec-
MEYMBACT HAACKHYIO pabOTy ABHTraTensi, T. K. MO3BOJSET MOJIYYaTh
CTabMIIbHOE UCKPOOOpa30BaHUE B CBEYAX 3KUTAaHUS U OoJiee yCTOMH-
YHBOE BOCIUIAMEHEHHE paboyeil cMecH Ha pa3IMyHBbIX PeKUMax pa-
60Th! nBUTaTens. OTINYUTENTHHONR 0COOCHHOCTBIO ATOM CUCTEMBI 3a-
KUTAHUSI SIBJISCTCSI €€ OSCKOHTAKTHBIN JaT4MK, HE I10BEP>KCHHBIN
MEXaHMYECKOMY BO3JIEHCTBHIO U M3HOCY. [109TOMY MOMEHT 3a)kura-
HUS C YBEJIMYEHUEM MpoOera aBTOMOOWIISI HE U3MEHSIETCS, U CHCTEMA
He TpeOyeT 0O0CITy)KUBAHHSI B ITPOIECCE IKCILTyaTAIHH.

B 0eCKOHTAKTHYIO CHCTEMY 3a)KWUTaHUs BXOJAT: KaTyIIKa 3a-
KUTAHUS, JaTYUK-PACTIPENICNIUTENb 3aKUTaHUs, COCTOSAIIMNA u3 Oec-
KOHTaKTHOTO MHUKPOJIEKTPOHHOTO JAaTYMKA W pacHpeAesUTeNs] ToOKa
BBICOKOTO HAIPSDKEHHSI; CBEUH 3a)KUTAHMUS; DIIEKTPOHHBIH KOMMYTa-
TOP; TIPOBOJIa BEICOKOTO HANIPSKEHUS U BBIKIIIOUATEIb 3a)KUTaHHS.
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[Tpu Brmrouenuu 3axuranus /3 (puc. 3.37, ) TOK HU3KOTO Ha-
MPSKEHUS TTOCTYIAET K 3JIEKTPOHHOMY KoMMyTaTopy /6 (puc. 3.38)
U K OECKOHTAKTHOMY JaTyuky [7, HaxoJdIIeMycs B JaT4dKe-
pacnpenenutene 3axuranus 3. PacnpenenurenbHbIA Ball JBUTATENS
BpallaeT Bajl JaTYMKa-pacHperenuTes, U OCCKOHTaKTHBIM aT-
YUK /7 MOJAaeT UMITYJIbChI B JIEKTPOHHBIA KOMMYTATOp /6, KOTOPBIA
npeoOpa3yeT uX B UMITYILCHI TOKA B TIEPBUYHOM 00MOTKE /() KaTyI-
ku 3axuranus //. Tok B NepBUYHON OOMOTKE KaTyHIKU 3a’KUTaHUS
CO3aeT MarHUTHOE T0JIE.

Puc. 3.38. DnexTpoHHBIN KOMMYTATOP:
1 — xoprryc; 2 — obmit OJI0K; 3 — UMITYJTECHBIH TpaHchopMaTop; 4 — TPaH3UCTOP;
5 — KoNofeIr; 6 — MEKTPONTUTHICCKUI KOHIEHCATOp; 7 — METAJUTHIECKOE JTHO; & —
TETUIO0TBOJT

B MoMeHT npephiBaHMsI TOKa MarHUTHOE I10JI€ PE3KO yOBIBAeT,
Y BO BTOPUYHOM 0OMOTKE 9 KaTYIIKHU 3aKUTAHUSI HHIYLIUPYETCS TOK
BBICOKOT'O HalpsDKEHHA. JTOT TOK MOCTYNAET K BpallarolleMycsl po-
TOpY 2 pacupeienuTes 3aKUraHusl U OT HEro K OAHOMY U3 KOHTakK-
TOB [ paclpenenuTens, COCAUHEHHbIX CO CBEYAMM 3aKUTaHUs [4.
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HckpoBoi paspsax MeXIy JJIEKTPOJAaMM CBEYM 3aKUTaHUs BOCILIA-
MeHsIeT pabouyl0 cMech B IIWIMHJApPAX JBUTATeNi B COOTBETCTBUU
C OPSAKOM pabOThl LIMIIMHJIPOB.

Mudpossbie cucremsl 3a:kuranus. Ha coBpeMeHHbIX aBTOMO-
OWJISTX C BIPBICKOM TOTUIMBA U 3JIEKTPOHHOW CHCTEMOU YIpaBIICHUs
3a)KUTaHUEM IIPU TIOMOIIM OOPTOBOTO KOMIIbIOTEpA paclpeaeInuTellb
3KUTaHUS TOJIBKO HAINpPaBiIsieT BBICOKOE HAINPSHKEHUE K HYKHOU
CB€YE B COOTBETCTBUU C MOPAIKOM pabOThl HMIMHAPOB. OcTaiabHbIE
(YHKIMH CUCTEMBI 3Q)KHTaHUs, B TOM YHCIIE U ONEPEIKECHUE 3aKUT A~
HUs1, OCTAIOTCSA M10J] KOHTPOJIEM KOMIIBIOTEPA.

Ha HexoTopbIix aBTOMOOWIISIX HET Jaxe pacrpenenurtensd. Ta-
KHE CHCTEMBbl Ha3bIBAIOTCS cucmemamu 0e3 pacnpeoeaumens.
B atux cucremax (QyHKIUIO pacmpeiesuTeNsi BBIMOTHIET AaTYUK
MOJIOKEHUSI PacCIpeeNINTENbHOIO Bajla, KOTOPBIM MOJaeT MHPopMa-
110 0OPTOBOMY KOMIIBIOTEPY O IMOJIO)KEHMH KOJIEHYaTOro Baja OT-
HOCHUTENBHO BepxHell mepTBoil Touku (BMT) mopiiHs B nmnuHzape
No 1. KommnbroTrep npuHUMaeT Bce HEOOXOIUMbIE PEIIEHUs, OCHOBBI-
BasCh HA ATOW WMH(OPMAIMK W HA JAHHBIX, MOJTYYCHHBIX OT APYTUX
JATYUKOB. YTPABIISIONIME KOMaH/ABI B BUJAE AJIEKTPOHHBIX UMITYIIb-
COB OH HAIpaBJIAeT Ha OJIOK KaTYIIEK 3a)KUTAHUs, COSUHEHHBIX BbI-
COKOBOJIbTHBIMH ITPOBOJIAMU CO CBEYAMU 3KUTAHUSL.

Kaxxnas karyika 3auranusi B 3ToM OJIOKE COETMHEHA CO CBe-
YyaMu JIBYX UWJIUHIAPOB. B YeTBIpEeXIMIMHAPOBOM JBUTATENE 3TO
oObryHO MHAPH 1, 4 1 2, 3. Karymka co3gaer uckpy B 000HX I1H-
JIUHIPAX, C KOTOPBIMM OHA COEJUHEHA, HO MOJUKEYb CMECh OHA MO-
KET TOJIbKO B OJTHOM M3 HUX, B TOM, T'/I€ 3aKaHUYMBAETCS TAKT CHKATHSL.
B pe3synbpTaTe BTOpas UCKpa HUYErO HE IOJDKUTAET, T. K. B IPYTOM
HUJTUHIPE 3TOU Maphbl 3aKaHYMBAETCS TAKT BBIXJIONA OTPaOOTaBIIUX
ra3oB, U roperb TaM Hedemy. I10CKOIbKYy BTOpas MCKpa IpoIajacr,
cucTeMy 0e3 pacupeleiuTeNss Ha3blBalOT €IIE CUCMmeEMOUl ¢ X0J10-
CHLOUI UCKDOUL.

JlambHEHIIIM pa3BUTHEM CUCTEMBI 0€3 pacripeeNIuTeNsl cTaia
CUCTEMA KamyuiKa Hao ceeuoil. B 3Toil cucteme Kaxaas cBevya uMe-
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€T CBOIO KaTYIIKY U 3JIEKTPOHHBIN MOJYJIb YIIPABJICHUS 3aKUTaHUEM.
Karymika ycraHoBieHa HpsMO HaJ CBEUOM M KPEHMUTCS K KPBIIIKE
TOJIOBKM IWJIMHAPOB. Takylo CHUCTEMY JIETKO ONO3HATh BHEIIHE IO
OTCYTCTBHMIO BBICOKOBOJIbTHBIX INpPOBOJOB. Ha cerogHsiuHuil JeHb
TaKWe CHCTEMBI MO3BOJISIIOT OCYIIECTBUTh HanOoJIee TIOJHOE YIpaB-
JICHUE 3a)KUTaHUEM.

Mpeaynpe:xaenue! Cucrema 3axxuranus padbotaeT oT 60pTO-
BOM ceTu HamnpsbkeHueMm 12 B. KaTymika 3a)kuraHusi NOBBIIIAET 3TO
HanpspkeHue 10 10 000 B u Gosbiie. B 21eKTpoHHBIX cucTeMax 3a-
KUTAHUS HAIpsDKEHUE Ha BBIXOJE W3 KATYIIKHM MOXET JOCTUTaTh
60 000 B! B HeKOoTOpBIX Cilydasix OHO MOXET OKa3aTbCs CMEPTEIlb-
HbIM. [loaTOMy Tipu paboTe ¢ CUCTEMOU 3a)XKUTaHHs CIIEAYeT COOII0-
JaTh 0cOOY0 OCTOPOXKHOCTh. HUKOT1a HE HY)KHO ITpUKAcaThCsl K BbI-
COKOBOJIbTHBIM IPOBOJAM U K KaTyIIKE 3aXUTaHUs NpU paboTaro-
1iem apurarene!

3.8.2. 3axkuranue B GopCcHUPOBAHHBIX IBUTATEIAX

Omnepexenue 3a:xuranus. [Ipy BOCIUIAMEHEHUU U CTOPaHUU
CMECHU B IMJIMHPE ABJICHUE JI0JLKHO JIOCTUTaTh CBOEr0 MaKCUMyMa
B TOT MOMEHT, KOT/1a TOPIIECHb HAXOJAUTCS B BEPXHEH MEPTBOM TOUKE
(BMT). Ho Tak xak HOpMaJIbHO€ TOPEHUE CMECH M HapacTaHUE /1aB-
JIEHUs] Tra30B TPEOYIOT ONIPEIECIIEHHOTO BpPEMEHHM, TO IODKHraTh
CMECh IPUXOAUTCS HEMHOIO paHbllle, 4YeM nopiueHs npuaer B BMT.
MOMEHT 3aKUTraHusl U3MEPSETCs BEIIMYUHOM yria, Ha KOTOPBIA He-
00X0/IMMO TIOBEPHYTh KOJICHYATHIA Bajl JIBUTATEINs, YTOOBI JBUKY-
muiics BBepx nopueHsb foctur BMT. Ortot yron HassiBaeTcs yenom
Onepexscenus 3a1HCuZanus.

CnaumkoM OOJBIION Yron ONepexeHHs 3aKuraHus (paHHee
3aKHraHue), Korja nopiieHs eme ganeko ot BMT, npuBener k To-
MY, YTO JAaBJICHUE JOCTUTHET CBOErO0 MAaKCHUMAJIBHOIO 3HAYEHUS €IlIe
70 Toro, kak nopmens goctur BMT. CrnenoBarenbHo, Ha MOpIIEHb
OyayT efiCTBOBAaTh MAaKCUMAaJIbHBIE CHIIBI CONIPOTHUBIICHUS Ta30B, KO-
TOpble OyIyT NPOJOJIKAThb YMEHbBIIATh CBOW O00BEM BMECTO TOTO,
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9TOOBI COBepIIaTh paboTy pacmupeHus. MOIIHOCT IBUTATENS CHH-
3UTCS IO CPABHEHUIO C PACYETHBIM 3HadeHueM. [Ipu ciummkom mo3 -
HEM 32KUTaHWUU (MAJOW BEIMYMHE Yrila ONEPEKEHUs 3aKUTaHUA)
JaBJIeHHE Ta30B €Ile HEe JOCTUIHET CBOETO MaKCMMyMa B MOMEHT
npuxoja nopuas B BMT. B utore takxe He OyJIeT JOCTUTHYTa pac-
YeTHasi MOIIHOCTD JBUTATEIIs.

OmnepexeHne 3aKUraHus — BEeIMYMHA HerocTosHHasA. Ero Hemb-
351 yCTAaHOBHUTH 3apaHee pa3 U HaBcerna. lIpexzae Bcero, onepesxeHne
32)KUTaHUsl 3aBHCUT OT YacCTOTHI BPALICHHUS KOJIEHYATOro Bana. Yem
00JIBIIIE CKOPOCTH BPAIICHUS KOJICHYATOTO BaJla, TEM PaHbIIe HE00XO0-
MO BOCIUIAMEHSATh cMech. KpoMe Toro, onepekeHue 3aKuraHus 3a-
BHCHT OT CKOPOCTH TOpeHHusi cMecH. Ha cKOpocTh TOpeHHs BIHSIOT
Harpyska JIBUTaTellsl, COCTaB CMECH, OKTAaHOBOE YMCIIO OEH3WHA U TIP.

Ha 3aBojckoM jaBuratesne BCe €ro CHCTEMbl ONTHUMHU3UPOBAHBI
1 paboTaroT ucnpaBHo. Ho 3TH cucTembl, B YaCTHOCTH CHUCTEMa 3a-
KUTaHMsI, HE PACCYMTAHBl HA YBEJIMUEHHE MOIIHOCTU JIBUTATEIISA, €0
paboTy MpH MOBHIIIEHHOM JIaBJICHUU B IWJIMHAPAX U CBEPXBBICOKUX
CKOPOCTSIX BpalleHHs KOJIEHYAToro Baja.

[ToBbIIEHHAs YacTOTa BpAIeHUs] KOJICHYATOTO Bajia MPUBOJUT
K BO3PACTaHUIO HArPY3KH HA CTAH/IAPTHYIO CUCTEMY 3a)KHUTaHHS, a I0-
BBIIIICHHOE JABJICHUE B IMJIMHIPAX YBEIWYHBAET IJIOTHOCTH CMECH,
KOTOPYIO TOPa3/io TpyIHEee MPOOUTh MTATHOMY UCKPOBOMY paspsiy.
Yem nioTHee pabouasi cMech, TeM 00Ji€€ BBICOKAsl MOIIHOCTb MCKPbI
TpeOyeTcs st CO3/IaHNsT HOPMAIILHOTO TPOoIiecca BOCTUIAMEHEHUSL.

OpnHa U3 IPUYHH, IO KOTOPO# CTaHAapTHas KaTyIIKa 3aKura-
HUS HE MOKET paboTaTh MPH BBICOKMX 000pOTax KOJEHYATOTO Baja,
3aKITI0YAeTCsl B HEJOCTATKE BPEMEHH JUIs HapacTaHWsS MAarHUTHOTO
1oJIs OOMOTKM HHM3KOTO HampspKeHUs. TIOHMHTOBBIE KAaTYIIKU 3a)KH-
TaHus CIIOCOOHBI 1aBaTh 00JIee BHICOKOE BTOPUYHOE HAIPSDKEHHUE TI0
CpaBHEHHIO CO cTaHIapTHBIMU. Camo 1o ceGe 3TO He CO3JaeT IMpH-
0aBKy MOIIHOCTH JIBUTATEI0, HO 3aTO M30aBIIET €ro OT cOOEB B pa-
00Te MpHU BBICOKHX CKOPOCTSX BpalleHHsl KOJEHYaTOTO Bayia M3-3a
MIPOIYCKOB BOCIUTAMEHEHHS CMECH B HEKOTOPBIX LIMIIMHAPAX.

176



3. Moougukayus oeuzamensn

ITpu popcupoBanmy 1BUTATENS U U3MEHEHHH €r0 CKOPOCTHOTO
peXHMa ONepexeHNE 3aKUTaHusI HE0OXOAUMO PETYIHPOBATh.

B knaccuueckux cucremMax 3aXUI'aHMsI HA4aJbHBIA yroj ome-
PEXKEHUSI 3aKUTaHUsI YCTAaHABIMBAETCSI IOBOPOTOM KOPpITyca pacrpe-
JENTUTENS, a PEryIMpPOBAaHUE YIJIa OCYIIECTBIISETCS JOCTAaTOYHO MpPHU-
ONMM3UTENBHO IIEHTPOOEKHBIM M BaKyyMHBIM peryisiTtopamu. Ota
CHCTEMa HE M03BOJIsIAa JOCTUTaTh ONTUMAJIBHOTO CTOPAaHUs TOproYen
CMECH Ha BCeX pexumax paboTsl asuratess. OQHaKo COBPEMEHHbBIE
JIBUTATEIH C JIEKTPOHHBIM BIPHICKOM TOIJIMBA TPeOYIOT Oosee ToU-
HON pEerylupoBKH, T. K. Y)KECTOUEHbI TpeOOBaHMS K IOKa3aTeIsIM
TOKCUYHOCTHU OTPabOTaBIIMX T'a30B.

[ToaTomMy crenyeT mnepenporpaMMUpoOBaTh COOTBETCTBYIOLIUM
oOpazom OopToBOI KOMMbBIOTEp. J[Is 3TOM TeNM Ha KaKIOM PEeXUME
paboThl ABUTATEINST ONBITHBIM IYTEM OIPEICISIETCS ONTUMAIbHBIN
YroJI ONEPEKEHNS 3aKUTaHNs, U 3TU JaHHbIE 3aHOCATCS B OJIOK 3JIeK-
TPOHHOTO yripaBieHus nsurarenem (bOY) B Buje kapThl mamsTu.

OpnHaKo 3T U3MEHEHMs yIJla ONEPEKEHUs 3aKUIaHMs HE IO-
BIIUSIOT HA TJIABHOE — HE TIOBBICAT YHEPIHIO UCKPOBOTO paspsana. s
3TOTO HY)KHO YCTaHOBUTH BMECTO CTaHJAPTHOM CHCTEMBI 3aKUTaHUS
KOHJICHCATOPHYIO.

Konpnencaropnas cucrema 3axxuranusi. OHa COCTOUT U3 DJIEK-
TPOHHOTO U KOHJICHCATOPHOTO 0JI0KOB. OrepexeHreM 3aKUTaHus T10-
NPEeKHEMY YIPaBIIET KOMIBIOTEP, a KOHJEHCATOPHBIA OJIIOK — 3TO
MPOCTO OOJIBIION HAKOMUTENb SHEPTUU. DIIEKTPOHHBIN OJIOK CHAOXeH
MHKpPOITPOLIECCOPOM, MPOrpamMMy KOTOPOIO MOXKHO MHOTOKPAaTHO Iie-
penuchbiBaTh. KoHIEHCATOpHAs cUCTEMA 3aKUTaHKUsI OCOOEHHO I10JIE3-
Ha JI7Is1 MOIU(PUITMPOBAHHBIX JABUraTEIEH.

B 00pIuHOM cucTeMe 3aXMraHusl Ha MEPBUYHYI0 OOMOTKY Ka-
TYLIKH MOJAETCs HANpsHKEHUE OT aKKyMyJIsTopHOH Oarapeu (12 B).
B xoHAEHCATOPHOM cHUCTEME KOHACHCATOP 3apsyKAeTCs IPUMEPHO 110
HanpsbkeHnus 450 B, a 3arem ObICTpO pa3pspKaeTcs yepe3 MePBUUHYIO
0OMOTKYy Karymku. B aToMm ciydae s HE0OXO0AUMOTO HapacTaHHs
MarHUTHOTO TOJIS KaTYIIKe 3aKUTaHus TpeOyeTcss MEHbIIIe BPEMEHH,
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Y TIPOIIECC YCITIEBAET 3aKOHYMTHCS TNPH J000I YacToTe BpalleHUS
koJsieHuaroro Bana JIBC.

Cyl1ecTBYIOT pa3an4Hble KOHCTPYKLINN KOHAEHCATOPHBIX CHC-
TEeM 3aXHraHWs, HO BCE OHM CHAaOXKEHBI (DYHKIMEW OrpaHUYCHUs
4acTOThl 000POTOB KoJieH4YaTtoro Bajia. OJHOCTYNEHYAThI OrpaHU-
YUTEb MO3BOJIAET YCTAHOBUTH MPEACIbHYIO YaCTOTY BPAILLEHUS KO-
JIEHYaTOTO Bajla, KOTOPYIO JBUTaTelb HE JOJDKEH MPEBbIIIaTh U3 CO-
oOpaskeHU MPOYHOCTH €ro JeTaliell W HaJeKHOCTH cucteMm. Heko-
TOpbIE MOJIENM TO3BOJISIOT PETYIMPOBATH 3aJEp’KKy HCKPBI IpU
BBICOKOM YacTOTE BpalleHHs] KOJIEHYATOro Bajia, 4TO ObIBAaeT HE0O-
XOJMMO IPH UCTIOJIb30BAHUM HAJJlyBa JIBUTATENIs.

IIpu HaxyBE BO3pacTaeT INIOTHOCTh pabodeil cMecHu B LIUJIMH-
1pe, ¥ TpeOyeTcsl yBeINYUBaTh 33JIeP’KKY UCKPBI I10 MEpE poCTa J1aB-
JeHusl HaaayBa. TIOHMHIOBBbIE KOHIEHCATOPHBIE CUCTEMBI pa3pado-
TaHbl KaK JJIsl CUCTEM C pacHpelesITENeM 3aXXKUraHus, Tak U 06e3 He-
ro. Jlms pgBurareneid TOHOYHBIX aBTOMOOWJICH KOHJICHCATOpPHAsS
CHUCTEMa CHa0)XaeTcs KHOMOYHBIM IOCTOM, MO3BOJIIOIIUM OBICTPO
MEHSATh NPOrpamMMy YIpaBlieHUs 3axuranueM. C ee NOMOIIBI0 MOXK-
HO M3MEHSATH IPEeJeNIbl CKOpoCcTH aBToMoOms. Kpome Toro, mpubdop
HMMeEeT BCTPOEHHBIN TaXOMETP Ha CBETOHOaX.

BrbicokoBouibTHBIE mpoBoaa. Eciu B cucreMe 3aKuUTraHUs
C TIOBBIIIEHHBIM BTOPUYHBIM HANpsHKEHHUEM OCTaBUTh CTaHJapTHBIE
BBICOKOBOJIbTHBIE TPOBOJIA, TO IPU MOBBIIIEHHBIX Harpy3Kax JIBUra-
TeJsl, MOBBILIEHHOW YacTOTE BpAlllEHUsl KOJIEHYaTOro Bajla WIH IMO-
BBIIIEHHOM JABJICHWU B IIWJIMHJPAX BBICOKOE HANPSDKEHHE CKOpee
BCEro J0 cBedeil He aouner. [IpudnHON SABIsSETCS BO3pOCIIEE DIIEK-
TPUUECKOE COINPOTUBICHUE CUCTEMBI. DJIEKTPUUYECKUH TOK HaWJET
ApYroi myTh ¢ HaUMEHBUIMM CONPOTHUBIEHUEM M YHAET 1O HEMY,
HampuMep, Ha Maccy JABHraTelss B TOYKe, Ommkaimedl K BBICOKO-
BOJIbTHOMY IIPOBOJLY.

Jlig oOHapyXeHHs yTeueK BBICOKOTO HamlpsKeHHs] HEOOXOu-
MO NOHAO0MI0/1aTh 3a padOTAIOIIKMM JBUTATENIEM B TEMHOM IOMeEIe-
Huu. B ciaydae npo0ost M30s1MM yTeuKa NMpOSIBISIETCS B BUAE TOH-
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KHX TOJYOBIX CBETSIIMXCS HUTEH. [Ipy MOBBIIEHHON BJIaXHOCTH OK-
pyXaroriei cpeasl mpoOoii 3ameTeH ere Oobine. Eciu aBTOMOOMITE
HaXOJUTCSl HA TUHAMOMETPHUYECKOM CTEHJIE€, TO MOXHO IPOCIEIUTh
3a YTEUKOW HampspKeHUs MPH M3MEHEHUM Harpy3ku asuratesnd. [lo-
ATOMY HITaTHBIE TPOBOJA (POPCUPOBAHHOTO JBHIaTENsl HEOOXOIMMO
3aMEHUTH Ha JApPYyrue, TIOHUHTOBBIE.

OOBIUHBIN BBICOKOBOJBTHBIM MPOBOJI UMEET CEPICUYHHUK U3 YT-
JEPOJ0COAEPIKAILET0 MaTepralla, KOTOPhIM OKPY)KEH H30JIALued U3
CTEKJIOBOJIOKHA M PE3UHBI. DBOJBIIMHCTBO TIOHMHIOBBIX BBICOKO-
BOJIbTHBIX IPOBOJIOB BHYTPU COJEpKAT MAarHUTHBIN CEpACHYHUK
¢ 0OMOTKOM U3 MPOBOJIa M CHIIMKOHOBYIO U30JIALIUIO OOJIBIIETO Jna-
Metpa. Tak, ecau cTaHgapTHBIE TPOBOJIA UMEIOT TUaMeTp 5S—6 MM, TO
CHWJIMKOHOBBIE JIOCTUTalOT 8—9 MM B nuamerpe. TIOHUHTOBBIE BBICO-
KOBOJIBTHBIE ITPOBOJIA UMEIOT U 00JIee TOJICThIE YEXJIbl CBEUEH 3aXkKU-
raHusi, MOCKOJIbKY UMEHHO B 3TOM MECTE BBICOKOMY HampsKEHUIO
Jerye npoOUTh U30JISIIMIO HA MacCy JBUTaTes.

[IpoBoga anameTpoM 8 MM BMOJHE MPUTOJHBI JUIsl OOJIBIIKH-
cTBa MoauuIMpyeMbIx aBurareneil. [[ns roHoyHbIX aBTOMOOMIEH
Jy4llle BCEro HCIIOJIb30BaTh IMPOBOJA JuamMeTpoM 9 MM u Oouiee.
CHMIIKOM «TOJICTOM» M30JIIUN He ObIBaeT!

3.8.3. CBeuu 3aKuranus

KoHeyHBIM 371€MEHTOM CHCTEMBI 3KUTAHUS SIBIISIOTCS CBCUH,
KOTOPBIE MI'PAIOT OYSHb BAXXHYIO POJIb B oOecneueHun Oecriepe0oii-
HOM paboThl aBuraresns. BeiOop Tuma cBeYM 3aKUTaHUS ST MOJIH-
(UIMPOBAHHOTO ABHUTATENS JaKe BaKHEe, 4eM Ul cepuitHoro. Mo-
TUIMpPOBAaHHBIN BUTATENb TpeOyeT NPUMEHEHHUsI CBeUeH 3aKura-
HUSA JTYHIICTO KaueCTBa.

Uckposas cBeua 3axkwuranus (puc. 3.39 u 3.40) cocrout u3
u3onsTopa /, kopiyca 4, LeHTpaJIbHOro 7 U OOKOBOIO & AJIEKTPOJIOB.
JIist repMeTU3aliy CBE€YH I10 LIEHTPAJIBHOMY 3JIEKTPOLY MPUMEHSIOT
TOKOIIPOBOJSALIUN CTEKJIOTepMETHK 3. ['epMETUYHOCTh MEXIy U30-
JATOPOM U KOPITYCOM CBEYM oOecreurBaeTcs MpokiIaakoi 5. B cBe-
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yaxX HEKOTOPBIX TUIOB TETIOBOM KOHYC M30JIATOPA BRICTYIAET 3a TO-
pell HWKHEN 4acTH KOpITyca CB€YH JJIs JTYUIIEro OXJIaKICHHUs.
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Puc. 3.39. CBeun 3axuranus:

a — HEdKpaHHWPOBAHHAS, 6 — YKPAHUPOBAHHAsS, | — U30JIATODP; 2 — KOHTAKTHas
royioBka; 3 — TOKONPOBOASAIIMKA CTEKJIOrepMETHK; 4 — Kopmyc; 5, 6—
MIPOKJIAJIKK; 7 — IIEHTPATLHBIH 3IEKTPOIT; § — OOKOBOM AIIEKTPOIT; 9 — TEIIOBOH
KoHYC; 10 — pabouast kamepa; /[ — pe3uHOBOE YIUIOTHEHHE; /2 — KOHTaKTHOE
yerpoiictBo; /3 — akpan; /4 — cepaeyHuk (n3omnsrop B cbope); /5 — kopiryc
¢ OOKOBBIM BJIEKTpOZIOM; /6 — maiiba; /7 — yIIOTHUTENHFHOE KONBIO; /8 —
TEIUIOOTBOAIIAs maiiba; /9 — pe3nucTop I MOAABICHHS paguornomex; 20 —
HaKHIHAas raiika

Jyist hopCUpOBAHHBIX JBUTATENICH B HACTOSIIEE BPEMS HCIIOIb-
3YIHOT CBCYU, HCHTpaJIBHBIﬁ SJICKTPOA KOTOPBIX BBIIIOJHECH M3 MEAU
Y TIOKPBIT HUKEITh-XPOMOBOH 000s10uk0i. Takol 3mekTpox odecrnedn-
BAET JIyUIINH TEMJI00TBOA MIPU OONBLINX HArpy3Kax JBUTATEIS.

Ha puc. 3.39, a mnokazana He’KpaHHpPOBaHHas, a Ha
puc. 3.39, 6 skpaHUpOBaHHAs repMETU3UPOBAHHAs CBEya. 3allUTa
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LentpanbHblit
SIIEKTPOJ|

OT TOMNAJaHUsl BJIATH BHYTPh CBEUYHU
o0ecrieunBaeTCcsi PEe3WHOBBIM YIIJIOTHE-
HueM /1, 3akperuisieMblM raikon 20,
HaBEpHYTOM Ha dKpaH /3.

CBeua wHa [jBurarene paboraer
B OYEHb TsDKENbIX ycnoBusix. OHa mop-
BEpPraercsi BBICOKUM MEXaHUYECKHM H Te-
TUTOBBIM Harpyskam, a TaKkxke dJIeKTpuye-
CKMM M XUMUYECKHM BO3JICHCTBUSIM.

Temneparypa B kamepe CropaHus
u3Mmensiercs ot 70 o 2700 °C. M13-3a He-
PaBHOMEPHOTO HarpeBa OTIENbHBIX y4a-
CTKOB CBEYM B HEW BO3ZHHKAIOT TEIUIOBHIC
nehopmaryu, onacHele TeM, 4TO B KOHCT-
PYKIIMU CBEYH MCIOIb30BaHbI MaTEPHAIIbI
C pa3IMYHBIM KO3 PHUIIUEHTOM JTMHEHHO-
ro pacmmpenusi (Meramui, kepamuka). Ha
TOT KOHEI| CBEYM, KOTOPBIH HAXOIUTCS
B KaMepe CropaHus, JACUCTBYET JaBieHUE Puc. 3.40. Obmmii B HCKpo-
1o 10 MITa. Kpome Toro, cBeua noasep- BOM CBEYH 3a)KHIaHHs
raercs JAEHUCTBHIO UMITYJILCOB TOKa BBICOKOTO HampsbkeHus (10 26 kB)
Y XUMHYECKUM BO3/ICHCTBUSM MIPOITYKTOB CTOPAHHMSI.

Cgeua (puc. 3.40) HopMaabHO paboOTaeT MpPU U3MEHEHUU TEM-
neparypbl TEIJIOBOrO KoHyca u3ossitopa B uHtepBaie 400-900 °C.
Harap Ha TernioBoM KOHYyce U30JIATOpa HcUYe3aeT MPU HarpeBe ero Jo
temmneparypbl 400-500 °C. Dta TemmepaTypa Ha3bIBaeTCsl meMmne-
pamypoit camooyuuwienua ceeun. Ecnu temmneparypa getajiei cBe4u
npeBbicuT 850-900 °C, MOXeT BO3HUKHYTh IPEXKJACBPEMEHHOE BOC-
IUIaMEHEHHE paboueil cMmecHu (KanunapbHoe 3axicucanue) BO BpeEMs
mporiecca CKaTHsl eIIe 0 MOMEHTA MOSIBIICHHSI UCKPHI.

Terutora, mojBeieHHAst K CBeUe, OTBOJUTCS OT HEE Uepe3 paziny-
HBIE 2JIEMEHTBI KOHCTPYKIUH (KOPITYC, U30JISITOP, LEHTPATBHBIA HJeK-
TPOJI) U Uepe3 MPOAYKTHI CropaHusi padboueit cmecu. Tak Kak TEIIOBbIE
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Harpy3ky Ha CBEYM Y Pa3HBIX JBUraTejell M Ipu pa3HbIX peKUMax pa-
OOTHI CYIIECTBEHHO OTJIMYAIOTCS, TO CBEYH M3TOTOBISIOT C PA3IUYHON
CIIOCOOHOCTBHIO OTBOJIUTH TEIUIO. TeroBas XapaKTepucTuka CBeYH Ha-
3bIBACTCSl KAIUIbHbIM Yucaom. Kpurepuem Juis KOJIMYECTBEHHOMN
OLIEHKH KaJIMJIBHOTO YHMCJIa CBEUM 3aKUTaHUs CIY)KUT BEJIMUMHA, I1PO-
MOPLMOHATBbHAS CPEHEMY MHAMKATOPHOMY JaBJIEHUIO ra3a B Kamepe
CrOpaHus, MPU KOTOPOM BOZHUKAET KAJTMIIBHOE 3aKUTaHHE.

KanuneHoe uncio BeIOMpaeTcs U3 CIENYIOUIEro psijia Yucen: 8,
11, 14, 17, 20, 23, 26. Uem Oousibllle KadWIbHOE YUCIO, TEM MpPU
OoJIbIIIEM JIaBJICHUU B LWJIMHJPE U OOJBIEH TeMIeparype crocoOHa
pabotars cBeya. MapKUpoBKa CBEUYH BBIMOJHSETCS C MPUMEHEHHEM
oyxB u mudp. [Ipumep — ceeua A20/1B.

IlepBass OykBa B MapkupoBke cBeur (A miam M) oOo3Havaer
MIOCaI0UHbIN AuaMeTp pe3bObl Ha kopryce: A — pe3pba M14x1,25;
M — pe3pba M18x1,5. Bropslie onHa wiu aBe MUQpPHI (B HAIIEM MPH-
Mepe — uucio 20) o003Ha4yaOT KaauwibHOE 4ucio. Jlanee cienyroT
oykBbl H nnum J1, o6o3Havaromue aiuHy pe3r00Boii yactu ceeun: H —
muinHa pe3sObl 11 Mm; I — nnnHa pe3bObl 19 mMMm. Tlocnennsas Gyksa
(B unmu T) (B Hamem npumepe OykBa B) o3nauaet crnenyromee: B —
BBICTYIIaHHE TEIJIOBOTO KOHYyca M30JsTOpa 3a Topel kopryca; T —
repMEeTU3alNsl COEAUHEHNS U30JISTOpa C LIEHTPAIBHBIM AJIEKTPOJIOM
C TIOMOIIIBIO TEPMOLIEMEHTA.

JlinHy pe3b00BOM YacTu, paBHYI 12 MM, OTCYTCTBHE BBICTY-
MaHUs TEIUIOBOTO KOHYca 3a TOpel KOpIyca U I€pMETHU3alMIO LIE€H-
TPAJIbHOTO AJIEKTPOJIa MHBIM TE€PMETHKOM (KpOME TEPMOLIEMEHTA)
He 0003HAYAIOT.

[TonGop cBeueil 3akMraHusi K JBUTATENIO OCYIIECTBISETCS
C yueToM oOecreueHHs HaJeKHOM paboThl cBeUel M JIBUTATeNs MPU
BEPXHEM U HWKHEM IIpeJiesiax TEMJOBOM XapaKTEpUCTHUKU CBEYH.
Bribop cBeueil mo BepxHeMy MpeaeNly TEIIOBOW XapaKTEPUCTHKU
MIPOU3BOJIUTCS Ha PEKUME MAKCUMAJIbHOM MOIITHOCTH JIBUTaTels IpU
HOMHMHAJIbHOM 4acTOTE BpAlllEHUS KOJIEHYaTOTrO Baja U Yrjax ome-
peXeHUs 3axuraHus Oosiee paHHUX (IIPUMEPHO Ha 5°), yeM OMNTH-
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MaibHble. Ha 3TOM pexyMe He T0JKHO BO3HMKATh KaIWJIbHOE 3aXkKHU-
ranue. Beibop cBeun 1Mo HIKHEMY MpeaeNy TEIIOBOW XapakTepH-
CTUKHU NPOU3BOAMTCA HA PEXUMaX XOJOCTOTO XO0Ja, NMPUHYIUTEINb-
HOT'O XOJIOCTOTO X0Jla M Ha PeXUMaxX MajblX Harpy30K JBUTaTEs.

Heo0xomMo 0co00 1moT4epKHYTh, UTO 3aMeHa CBevei He J100aB-
JSIET IBUTATEITIO JIOTIOJTHUTENFHOM MOIITHOCTH. 3aMeHa CBeuel HeoOXo-
IMa MO0 TIOCIie UCTEUEHUS] HOPMATUBHOTO CPOKA MX CITYXOBbI, OO
NPU MX HEYJOBIIETBOPUTEIILHOM padoTe B CBSI3H ¢ MOAM(HKAIIEH TBU-
rarensi. HeynosierBopurenbHas pabota cBedeid (MPOITYCKH 3ayKUTaHHS)
MIPUBOJIUT K CHWKEHHUIO MOIIHOCTH JBUIaTells, YTO MPOTUBOPEUMT Ca-
MO TJIABHOM 1€ MOTU(PUKAIINHI — YBEINYSHUIO MOIITHOCTH.

Ecnu nurarens MomuQUIIMPOBaH HE CIUIIKOM KapIHHAIBHO, TO
JOITYCTUMO HCIIOJIb30BAHUE €0 «POAHBIX)» CBEYEH, PEKOMEHI0BAaHHBIX
3aBOJIOM-M3TOTOBUTENEM aBTOMOOWIIS, TOCJE PETYIHUPOBaHHUS UM K
PEKOMEHIOBaHHBIX 3a30p0B. [IpH cepre3HOi MOUpUKALINKN ABUTATENS
€My HY>KHbI CBEUH JPYTOro TUIA U Jpyras yCTAHOBKA 3a30POB.

CBeua sBiIsI€TCS TOHKUM MHIMKAaTOPOM TEXHUYECKOTO COCTOSHUS
neuratens. [IpodeccnoHasbl o 0JHOMY BUY CBEUEH OIPEIENIIOT CO-
CTOSHUE [JBUTraTeis | IIPOTHO3MPYIOT IOSBJICHUE HETOJIAJIOK B HEM.
Jlaxke M3roTOBUTENM ABUraresiell ¢ ux -
arHOCTUYECKOM anmaparypod M HCIbITa-
TEJIbHBIMHU CTE€H/IaMH OLIEHUBAIOT TEXHUYeE-
CKOE COCTOSIHHE U paboTy ABUTATEINs, pac-
CMaTpuBasi CBEUYM YEpe3 YBEINUYUTEIILHOE
cTeko. [IpoBepsATh COCTOsIHME CBEUEH clie-
AyeT Tocye JI000H MOIU(UKAIUU JIBHUTa-
tena. Ha puc. 3.41 nokazaHa rojoBka cBe-
Yl C HOPMAJbHBIM COCTOSIHUEM 3JIEKTpPO-
JIOB TIPU ONTUMAIIBHBIX YCJIOBHSAX 3KCILTY-

Puc. 3.41. HopmanbsHoe co-
CTOSIHUE CBEYM: IBET
KOPUYHEBBIM WM cepo-

aTtalMy CBEYM, a B TaONMIE TMPUBE/ICHBI KODUYHEBBI;  HEGOMb-
puUMepsl  Hanbosiee PacrpOCTPAHESHHBIX I0H M3HOC JIEKTPOIIOB;
ne(eKToB cBeUel MPH WX IKCTpEeMAaTbHON HPaBUIIEHO OTPEryIupo-
SKCITYATAIIH. BaHHBIHN 3230p
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[TepBoe, Ha 4uTO HAAO OOpalIaTh BHUMAHKE: BUJ BCEX CBEUEH
JOJDKEH OBITh OJJMHAKOB. OTIMYKME OJJHOM CBEUM OT APYTUX O3HAYAET
HaJU4ue mpoOJieMbl y COOTBETCTBYIOMIETO HIUJIUHIPA.

CBeun KOHCTPYHUPYIOTCS JUIsl pabOThI IPH OMPEACIICHHON TeM-
nepatype (nuamnasoHe TemrepaTryp). BriOop cBeun ecTb KOMIIpO-
MUCC, O3HAUAIOMINK YAOBIETBOPUTEIbHYIO PabOTy cBeYH Ha OO0JIb-
IIMHCTBE HAarpy304YHbIX U CKOPOCTHBIX PEKUMOB.

OpHUM H3 TyTe YMEHBIICHHS MPOOJIeM CO CBEYaMH IPU MO-
TU(UKAIIN JIBUTATEIS SBISICTCS WCIIOJIb30BAHUE KOHJICHCATOPHOM
CUCTEMBI 3)KUTaHUsI TTOBBIIIIEHHOW MOIITHOCTH C 3aMEHOM KaTYIIIKH 1
BBICOKOBOJIBTHBIX MPOBOJIOB. JTO TMO3BOJIUT ABUTATENIO YCTOWYHBO
paboTaTh Ha OOJBIINX CKOPOCTSX BpAIIEHHs KOJIEHYATOrO Baja.

3.9. KonBepTupoBaHue ABUTaTe/Isi BHYTPEHHEI0 CrOpPaHus
A5 pabdoThl HA rase

Hekotopbie aBTOMOOWIIBHBIE 3aBOJBI BBITYCKAIOT JIBUTATENH
BHYTPEHHETO CTOpaHMs, pabOTaroIKe TOJBKO Ha Ta30BOM TOIUIMBE
(mpoman, Oyran). Jlnst paboThI Ha ra3e aBTOMOOUIL 000PYAYETCS He-
CKOJIbKUMH CHEIHaTbHBIMA OaJIOHAaMH C CKM)KEHHBIM JTHOO CKa-
TBIM JI0 BBICOKOTO JIaBJICHHUS T'a30M. BBUIY WX rpOMO3AKOCTH Halle
BCEro ra300aNIOHHBIEC JBUTATENN MPUMEHSIOTCS Ha TPY30BBIX aBTO-
MOOWISIX M aBTOOYycax. [[puMeHeHne ra30BoTo TOIIMBA MPAKTUKYET-
Csl KaK Ha JIM3eIIsX, TaK M Ha JIBUTATeNISIX C HCKPOBBIM 32)KUTaHHEM.

JlerkoBble aBTOMOOWIJIM TaKke MOTYT OBITh TIEPEOOOPYAOBaHBI
st paboThl Ha ra30BoM TorutuBe. Hanboiee 3 peKTHBHBIM SBISET-
csl, KaK TpaBWIJIO, KOHBEPTUPOBAHME KapOIOPATOPHBIX JBHTraTENEH
JUtst pabOTHI Ha Ta3e MPU COXpPaHEHUU BO3MOKHOCTH padboTel JIBC Ha
6ensune. Mcnonap3oBanne OCH3MHA MO3BOJISIET COXPAHUTD IPAKTHYE-
CKM HEU3MEHHBIMH TPEeKHUE JTUHAMUYECKUE CBOWCTBA aBTOMOOWIIS,
YTO HEMAJIOBAXKHO B YCIOBUSX €3]IbI MO TOpOy (OBICTpOE TpOTaHUE
c MecTa M OBICTpBIN pasroH). A paboTa Ha rasze Oojee MPeanOYTH-
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TeJbHA Ha 3arOPOJHBIX TPAcCax, TNie M0 YCIOBUSAM JIOPOKHOTO JBH-
XKEeHUs (OrpaHUYEHUE CKOPOCTH, TI0X0E CLEIUIEHUE ILIUH C ONOPHOMN
MOBEPXHOCTBI0O M TMPOY.) MaKCHMajbHas MOIIHOCTb JBUTATENs
He TpeOyercs. JlerkoBble aBTOMOOWIN 000PYAYIOTCS MCKITIOUUTENb-
HO YCTaHOBKAaMH JJIsl CKMIKEHHOTO Ta3a.

PaboTa Ha raze umeer psJ TOCTOMHCTB: YMEHBIIIAETCS PacXo.l
TOTUTMBA; YBEITMYMBACTCSI MOTOPECYPC IBHUTATENsl M3-32 OTCYTCTBUS
KOH/ICHCAIIUM TOIUIMBA M CMBIBaHMS IUIEHKM Maciia CO CTEHOK IIH-
JMHJIPOB; YBEITUYNUBACTCS CPOK CIY>KOBI CBEUEH 3aKUTAHUS BCIECT-
BHE YMEHBIICHHS HarapooOpa3oBaHHs Ha IMOBEPXHOCTAX KaMephbl
CTOpaHMs, Ha HM30JATOPaxX M JIIEKTPOAAX CBEUeH; YyBETUYHUBACTCS
BpeMsI COXpaHEHHs SKCIUTyaTallMOHHBIX KAa4eCTB MOTOPHOTO Maclia
M3-32 MEHBIIIETO 3arps3HEHUs MPOIYKTAMH CTOPAaHUS U OTCYTCTBUS
€ro Ppa3zKIWKEHUs] TOIUIMBOM, IPOHUKAIOUINM Yepe3 TOPIIHEBbIE
KOJIbIIa B KapTep JBUTATENsl; CHMXKAETCS TOKCHYHOCTH OTpabOTaB-
IIMX Ta30B BCJIEACTBHE OoJiee MOJHOTO CrOpPaHUsl Ta30BO3IYIIHOMN
CMECH M MEHBIICH TeMIepaTrypsl €€ CrOpaHHs; yBEIMYUBACTCS MO-
Topecypc asurarenei nmouru Ha 30 %.

K HemocraTkam HCIOJIB30BaHUS Ta30BOTO TOIUIMBA CJEIyeT
OTHECTH HEKOTOPOE CHM)KCHHE MOIIHOCTH JBHTaTess, 00YCIOBICH-
HOoe 0oJjiee HU3KOW TEIIOTBOPHOM CHOCOOHOCTBIO Ia30BO3YIIHBIX
cMeceill TI0 CpaBHEHHIO ¢ OCH30BO3AYIIHBIMU; YMEHBIICHHE 3araca
X0Jla aBTOMOOWJISI TpPU OJIMHAKOBOM €MKOCTH Tra30BOro OayioHa
u 6enzobaka. Kpome Toro, ra3oBblii OanioH 3aHUMAET YacTh IOJIE3-
HOro 00beMa Oara’xHOro otTaesieHus aBToMoouss. Hampumep, Hanu-
yre B 0araKHOM OTCEKe MOJHOCTHIO 3alpaBJICHHOTO Ta30BOTO Oail-
JI0HA eMKOCThIO 50 J1 paBHOCHIJIBHO pa3MEIIeHHIO 3/IeCh Oaraxka mac-
coi mpumepHo 50 kr. IlocnenHuit HeZOCTATOK SIBISETCS BeECbMa
CYIIECTBEHHBIM, MOCKOJBKY MpPHU TOC3JAKE B CAJIOH aBTOMOOWIIS
IITATHOTO KOJIMYECTBA MACCAKUPOB 3TO MPUBOJUT K MPEBBIIICHUIO
I10JIE3HON Macchl aBTOMOOMJIS.

Crnenyer ydecTb, YTO OKTaHOBOE YHCIIO MpPOMaH-OyTaHOBOMU
cmecu cocrasisieT 6onee 100 equnui. [losToMy A moay4deHus BbI-
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COKHUX MOIIMHOCTHBIX U 3KOHOMHUYCCKUX IOoKa3areiaei ABUTATCIIA TIPpU
pabote Ha OeH3uHe cTeneHb cxkatus B JIBC moimkHa OBITH HE MeHee
€ = 9,0 u paboTaTh OH j0oJDKeH Ha OeH3nHe AM-95 i AM-98.

HJ’ISI COXpaHCHUA HEU3MEHHOU KOHCTPYKIIMU T'OJIOBKU HHJIWHI-
POB TIPH TIEPEBO/IE IBUTATEIISI HA Ta3 IPUMEHSICTCS BHEITHEE CMeceo0-
pa3oBaHKe, OCYIIECTBIIIEMOE C TIOMOIIBIO CMECUTENIEH C TepeceKaro-
IMUMHUCA WK apaJlJICJIbHBIMA ITOTOKAaMHM BO31yXa W rasa. HaI/I6OJIee
pacpoCTpaHEHHBIE CXEMbl CMECUTENEH TToKa3aHbl Ha puc. 3.42.

+CMec1>

Bosnyx CwMmech e
—""_I* f —
Boznyx
*Fa3 1 r
a 5 a3

Puc. 3.42. Cxembl ra30BO3IYIIIHBIX CMECUTENEH:
a — C NEPECCKAOIMNMUCA MMOTOKaMH ra3a U BO31yXa, [ napaJijiCJIbHbIMA
NOTOKaMH rasa 1 BO3iyxa

OOBIYHO TaKMe CXEeMbI cMeceoOpa3oBaHMs MPUMEHSIOT B TOM
cilyyae, Korja OEH3MHOBBIN KapOIOpaTOpHbII JBUraTellb KOHBEPTUPY-
eTcst Ui paboThl TOJIbKO Ha rase. Ilpu Takoll cxeme ra3oBO3/yIIHbII
CMECHTEIb YCTaHABJIMBAETCSI HA MeCTO KapOropartopa. Eciu xapOropa-
TOp OCTaBUTh HAa MECTE, COXPAaHUB BO3MOKHOCTb paOOTHI JBUraTeNs
Ha OCH3MHE, TO CMECHTEIb CIEAyeT pa3MECTUTh HaJl KapOopaTopoM.
IIpu sTOM oOOLIEE a’POJMHAMHUYECKOE CONPOTUBIIEHHE BIIyCKHOTO
TpakTa KOHEUHO € BO3pacTeT, YTO MPHUBEAET MpHU padoTe ABUraTess
Ha OCH3MHE K 3HAYUTEIbHOMY BO3PACTaHUIO PACX0/a TOILUIMBA.

[Tpu sxenaHUK COXPAHUTH BO3ZMOXKHOCTH pabOThHI ABUTATeNs Ha
OeH3MHE C MPUEMIIEMBIM PacX0JI0OM TOIUIMBA MOKHO BOCIOJIB30BATh-
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csl ClenyloIIMMHM IpueMaMu. Bo-nepBeiX, AopaboTaTh AByXKamep-
HBIM KapOropaTop, NpeBpaTUB €ro B KapOropaTop-cMecuTenb. s
ATOTO HY)KHO BIAsITh B MIEPEXOJIHYI0 KOPOOKY BO3IYIIHOTO (pUIbTpa
B 30HE HaJ KapOIOpaTopoM JIBE Ta30TMOABOIAIINE TPYOKH (st JBU-
rarelieil ¢ BO3YIIHBIM QIIILTPOM — HE HaJ| KapOropaTopom!).

Ecnu Her xenaHMsl U3MEHATh KOHCTPYKLUIO JIOPOTOCTOSIIETO
KapOroparopa, mpezaiaraeTcs BTOpod myTh. B nBurarene, rae Bo3-
OYHIHBIA (UIBTP PAcIHOJIOKEH HEMOCPEICTBEHHO HaJ| KapOroparo-
pOM, BHAMKy ra3onoABoIINX TPYOOK MOKHO NMPOU3BECTH B CIIELIH-
aJIbHO M3TOTOBJICHHBIN MEPEXOTHBIN (IiaHel, KOTOPbI ycTaHaBIIH-
BaeTCSI MEXJIY BO3IYHUIHBIM (QHIBTpOM M KapOroparopom. Taxas
KOHCTPYKIUSI 00ecrieunBaeT MUHUMaJIbHBIN pacxo/ rasa npu padore
JIBUTATEIsl HA XOJIOCTOM XOJZly, POBHYIO paOOTy OBUTATENS NPHU W3-
MEHEHUU CKOPOCTHOIO PeXUMa, T0CTAaTOYHO XOPOIINE MOIIHOCTHbBIE
U SKOHOMMYECKUE MOKA3aTelIu U HU3KUN YpOBEHb TOKCHYHOCTH OT-
paboTaBIIUX Ta30B.

C unenpro oOecrieueHus: MOKapHOW OE30MAaCHOCTH OJIHOBpE-
MEHHasi paboTa ABUrareisi Ha Ta30BOM TOIUIMBE U OEH3MHE HE J10-
IyCcKaeTcs.

Ha puc. 3.43 noka3aHa KOMOMHHMpOBaHHAsl CXE€Ma MHUTAHUS
JIBUTATENs], KOTOpas BBIIIOJIHEHA C TAKUM PAacYETOM, UTO T'a30BOE TO-
IUIMBO SIBJISIETCS OCHOBHBIM, a O€H3MH — pe3epBHBIM. [l 3Toro
B OCH30TIPOBOJI MEXIy TOTUTMBHBIM HAcOCOM 7 W KapOroparopom &
BMOHTHUPOBAH JIEKTPOMATHUTHBIN KJamnaH 24.

[Tpu paboTe ABUTaTENs Ha Ta3e HIEKTPOMArHUTHBINA KilanaH 24
MEepEeKpbIBAET 1Mojjauy OEH3MHA B MOIJIABKOBYIO KaMepy KapOroparo-
pa. YmopapieHue pabOTOM KiamaHa OCYIIECTBISIETCS BOIUTEIIEM
C TIOMOIIIBIO NEPEKIItoYaTelis BUAa TOIJIMBA, MOJAKIIOYAEMOro 4epes
3aMOK 3a)KHMIaHUs K 3JIEKTPUUECKOMN LEeNU KaTyIIKH 3aKUTaHus U yc-
TaHABJIMBAEMOTO OOBIYHO MO/ HTUTKOM MPUOOPOB.

CxmKeHHBIN Ta3 HaxoAauTcs 1o aaBiaeHueM 1,6 MlIla (16 u3-
OBITOYHBIX aTMOcdep) B OayutoHe /4. 3ampaBka OayuioHA OCYIECTB-
JseTcsl Ha aBTOMOOWJIbHOM Ta30HANOJIHUTEIbHONW CTaHIMM Yepe3
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MITYIEp C PE3MHOBOW KOHYCHOU My(TOW W HAIOJTHUTEIHHBIA BEH-
b /5. Ilpu pabore aBurarens ra3z u3 OajuioHa MO THOKOMY Ta3o-
IIPOBOJY BBICOKOTO JABJICHUs IIOCTYIAET 4Yepe3 pPacIOJIOKECHHBIC
B OJIHOM KOPITyCE 2JIEKTPOMAarHUTHBINA KiarnaH u GuibTp /7 B ABYX-
CTYNEHYAThII peayKTOp-UCIIapUTENb HU3KOTO AaBieHus 23.
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Puc. 3.43. Cxema cuCTeMBl IMTaHUS JIBUraTeNs s pabOTHl HA ra30BOM
TOIUINBE U OEH3MHE!
1 — nmuHEAp nBuTraTens; 2 — 0eH300aK; 3 — 3aJMBHAS TOPJIOBUHA; 4 — cemapa-
TOp MapoB OEH3WHA; 5 — ABYXXOZOBOH OOpaTHEIN KiamaH; 6 — QUILTP TOHKOH
OYHCTKH; 7 — TOINIMBHBIN Hacoc; 8§ — kapOroparop; 9 — oOpaTHbIi Kinamas; /0 —
BO3IYIIHEIN GuibTp; /] — Bo3ayx03ab0pHUK; /2 — ToymmTens; /3 — mogorpe-
BaTeJb BITYCKHOTI'O TpakTa; /4 — GajuloH Ul CXKIDKEHHOTrO rasa; /5 — Hamol-
HUTENBHBIA BEHTWIb, /6 — pacXOMHBIH MarduCTpaIbHBIA BEHTHIB;, /7 — ra3o-
BBI DJICKTPOMArHUTHBIN KiamaH ¢ QWIBTpoM; /8 — HCHapuTens peayKTopa;
19 — perynsrop mepBoii CTyNeHn peaykropa; 20 — peryiasTop BTOPOH CTYIIeHH
penykropa; 2/ — mo3aTop rasa depes NepBblil marpyook; 22 — TpoHHUK; 23 —
JI03aTop ra3a yepe3 BTOpoi maTpyook; 24 — OCH3MHOBBIN 3JIEKTPOMArHUTHBIH
KJanas; 25 — IByXCTYNEHYaThIA peyKTOp-UCTIapUTEeNTb HI3KOTO TaBJICHHUS

["a30BbIN MIEKTPOMArHUTHBIN KJamaH OTKPBIBAETCS BOAMUTEIIEM
MPY BKIIFOUEHHOM 3aKUTaHUU C TIOMOILBIO MEPEKITI0YaTeNs BUIa TOII-
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nuBa. B ciydae aBapuilHOM CHUTyallMM KJIallaH T€PMETHYHO MEPEKPhI-
BaeT ra3oBYI0 Marucrpaib. B QuibTpe ra3 ouumaercs oT coaepxka-
IIUXCS B HEM MEXaHUYECKUX MPUMECel M CMOJUCTBIX COSANHEHUH.

Penykrop-ucnapurens HU3KOTO AaBieHUS 25 COCTOUT U3 HC-
napurens /8 u peryastopos nepsoit /9 u Bropoii 20 cryneneit. Tern-
J0Ta JUTSL UCTIAPEHHSI Ta3a MOJIBOJIUTCS K WCIIAPUTENIO OT CHUCTEMBI
OXJIXKJICHUS JBHUTATENs. PerynsTop mepBOil CTyNmeHH peayKTopa
CHIDKaeT aasneHue rasa jao 0,2 Mlla, a nmocie BTOpoil cTyneHu JaB-
JICHHE Ta3a CTAHOBUTCS OJIM3KUM K aTMOC(HEPHOMY.

[Ton peiicTBUEM pa3peKEeHUs, CO3aBAEMOTO BO BIYCKHOM
TpyOoIpoBoie Ipu paboTe ABHUraTens, ra3 yepe3 TpoWHUK 22 U Jo-
3atopel 2/ ¥ 23 mocTynaeTr BO BIYCKHOM TPyOONpPOBO Mepes BO3-
JTYITHOM 3acCIOHKOM KapOropatopa. 3/1ech MPOUCXOAUT €r0 CMEIIu-
BaHUE C TMOCTYNAIOIIUM B JIBUTATENb BO3JYyXOM, B pe3yJabTaTe 4ero
oOpasyeTcst OIHOpOIHAS TOoprovast cMech. [Ipu yBenmnyeHuu Harpys-
KU JABUTaTeNs (OTKPBITHU APOCCETHHOM 3aCIOHKH) MOCTYIICHHE ra3a
aBTOMaTH4YeCcKu Bo3pacTaeT. OT kapOropaTopa ra3oBO3aYyIlIHAs CMECh
ClIelyeT B LMJIMHJIPHI IBUTATENS 1O TOMY K€ TPaKTy, YTO U OEH30-
BO3/IyILIIHAsl CMECh IPU paboTe ABUTaTeNs Ha OEH3UHE.

KOHTpOJIbeIe BOIIPOCHI M 3a1aHUA

1. YUro Takoe BHemnui TroHMHT JIBC? Kakue Buabl paboT BBIMOI-
HAIOTCA TIPU 3TOM?

2. Jlnst yero HEOOXOIUM TIOHUHT BITYCKHOUM cucteMbl? Kak oH mpo-
U3BOIUTCS?

3. [Tepeuuncnure cnocoObl HaAyBa JBUTATENS BHYTPEHHETO CTOPAHHSL.
KaxoBo HazHauenne HajytyBa? YTo Ha3bIBa€TCS BOJIHOBBIM HATyBOM?

4. Kakue OMONMHUTENBHBIE TIPOOJIEMbl BOSHUKAIOT TPU OCYIIIECTBIIC-
HUM HaJTyBa?

5. B 1em 3aximovaercs MoaudUKaus BITYCKHONH CHCTEMBI?

6. Kax BBINOIHSETCS TIOHUHT BBITYCKHOI'O KOJIJIeKTOpa?

7. KakoBo HazHaYeHME KaTAIUTUYECKOTO HEUTpamu3aTtopa?

8. B 4eM cyTh MHEPIIMOHHOW MPOIYBKH LIUIMHIPOB JABUTATENs?

9. HazoBuTe criocoObl peryaupoBaHus JaBIeHHUS HAITyBa.
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10. INepeunciure OCOOCHHOCTH TFOHUHTA CUCTEMBI ITUTAHMS JIBUTATEIIS.

11. Yto Takoe okcun azora? 3aueM €ro HCHOIb3YIOT B CHCTEME IH-
TaHUsI IBUTATENICH?

12. Kakumu crocobaMu OCYIIECTBIISICTCS MOIU(MUKAIMS CHCTEMbI
3axuranus J[BC?

13. Yto Takoe KOHJEHCATOpHas CUCTEMa 3ayKUTaHUs?

14. Yto Takoe KaIMIbHOE 3aKUTaHue?

15. Kak onieHuBaroTcs TeIIOBbIe XapaKTEPUCTUKH CBeUeH 3axuraHus?

16. B ueMm 3aKit04aroOTCs JOCTOMHCTBA ra300ajI0HHONW CHCTEMbI ITH-
tanus JIBC?

17. Kakue OCHOBHBIE CXEMbI I'a30BO3JIyIIHBIX CMECHTENeH Mmpume-
msatoresa B [IBC?

18. Ilepeunciure OCHOBHBIE AedekThl cBeueil 3axxuranus. Kakue
MPUYMHBI TPUBOAST K UX MOSBJICHUIO MIPH SKCIUTyaTallMK JIBUTATEIIS?
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4.1. Hage:XHOCTH M JOJTOBEYHOCTh JABUTaTEIs

JlBurarenu cOBpEMEHHBIX aBTOMOOUJIEH CO3Jal0TCs C UCIOJb-
30BaHUEM BBICOKUX TE€XHOJIOTMH, II03TOMY UMEIOT BBICOKYIO HaJEXK-
HOCTb U JIOJITOBEYHOCTh B CTaHJAPTHOM MCIOJHEHUH WIH C HEOOJIb-
MU nepeaenkamu. Ho mocie BBINOJIHEHUS! Cepbe3HON MOoauduKa-
LMY, KOoTopas TpeOyeT OT JBUTaTeNs OTAaYd Takou OoJbIION
MOIIHOCTH, Ha KOTOPYIO OH HE PACCUMUTAH, €r0 HAIEKHOCTb U JIOJITO-
BEYHOCTb CTPEMMTEIIBHO CHUKAKOTCS, IIOCKOJIBKY Harpy3K Ha JeTa-
JIX 9acTO MPEBOCXOAT JOIYCTUMBIE IPEIEBI.

IIpu ymepeHHOW MoAM(UKAUU COBPEMEHHBIM JBUTATENb
OOBIYHOTO JOPOKHOTO aBTOMOOHIISI MOKET NOMYCTHTh YBEIHMUCHHE
MoIIHOCTH TipuMepHO Ha 50 %. PeanbHasi omacHOCTh BO3HUKAET MPU
MPUMEHEHNH aBTOMOOWJISI Ha CIIOPTUBHBIX TOHKAX, a TaKKe MpPU UC-
MOJIb30BaHUU J00aBOK, YBEIMYUBAIOMINX MOIIHOCTh. K Hanbonbmum
Harpy3kaM Ha JeTald JBUTATENs TPUBOJAT MOIU(PHKALUH, TMOBHI-
HIarolliye JIaBJI€HUE B LWIMHApAX JBUTaTeNs (HAIayB, YBEIUYEHUE
CTEIEHU C)KaTusl, IPUMEHEHUE OKCHJIa a30Ta, HENPaBWIbHASL PEryJIu-
POBKa CUCTEMBI 3KUTaHUS, IPUBOJAIIAS K AETOHALIUM, U JIp.).

JlBurarenb COCTOUT M3 HECKOJBKUX ThICAY (YHKIIMOHAIBHO
CBSI3aHHBIX J€TaJlel, TO3TOMY €ro HaJeXHOCTb MOXHO YIOAOOUTh
HAJIe’KHOCTH MHOT'O3BEHHOM Lieny. [IpoYHOCTE BCel e 3aBUCUT OT
MIPOYHOCTU camoro ciaboro 3BeHa. Hampuwmep, ecnu npuxoaurtcs
3aMEHSTh NOPIIHH, TO CIECAYIONIMM CIIa0bIM 3BEHOM CTAaHOBSATCS IIa-
TyHbl. [locie 3aMeHBl IIATYHOB NPUXOJUTCS MEHATh HMX KpEerex
u T. 1. CreoBaTenbHO, U3MEHEHUE KOHCTPYKLMHU OTAEIbHBIX JIeTa-
Jeil ¥ y3710B, Ha3bIBaEMOE N1EPe00OPyJOBAaHUEM JIBUTATENS, SBIISETCS
KOMIIJIEKCHOW TpoLeypoil, B KOTOPOH BCE ONEpaH JIOJKHBI ObITh
THIATEJBHO MPOJIYMaHbl U MOJAKPENJICHbl HHKXEHEPHBIMU pacueTamH.

[Tpodeccronainsl 3HaIOT, YTO Jydllle TOTPATUTH BPEMS U JICHB-
I'l HA CBOEBPEMEHHOE YCUJICHHE JieTaneld MOAU(DUITUIPOBAHHOTO JIBH-
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rareijrsd, 4€M II03KC — Ha PEMOHT U HEen30eXKHOE YCHIICHUEC TCX XK€
OJICMCHTOB.

4.2. IlTopunn

IToxkpeiTHE MopHei. Yamie Bcero NpuuMHON HEUCIIPABHOCTH
JIBUTATENsl CTAHOBUTCA JETOHALMS, OCOOEHHO €CIM TIOHUHI BBINOJI-
HEH HeynadHo. boree Bcero or JAeToHaMy CTpajaeT AHMILE MOPII-
Hs. [IOBBIIIEHHOE JaBJIEHHWE HCIBITHIBAIOT TAKKE BEPXHUE YacTU
CTEHOK LIMJIMHAPA U NMPOKIIAKa MO0 TOJIOBKON UJINHPOB.

CoBpeMeHHbIE TEXHOJIOTMH CIIOCOOHBI 00ECIeUNTh 3aIINUTY Jie-
Tajel JBUraTess, UCTIBITHIBAIONINX 3HAUNUTENIbHBIE TEPMUUECKHUE Ha-
rpy3ku (OCOOEHHO MOPIIHEW), MyTeM HAHECEHUs CHEIUaIbHBIX MO-
KPBITUH. DTHU MOKPBITUS MOYKHO pa3/eiMTh Ha J[Ba TUIA: MOJIEKY-
JISIpHbIE TBEP/IbIE€ MOKPHITUS U KEPAMUKA.

TBepoe MOKpBITHE KCIIOJIB3YETCSI I CBSA3BIBAETCS HA MOJe-
KYJIIPHOM YpPOBHE C INOMOIIBIO Ipoliecca, MOJOOHOTO0 MeTallan3a-
IUU. OTU TOKPBITHUS CO3AAI0T OUYEHb JKECTKYIO MMOBEPXHOCTh, KOTO-
pasi OTpaXkaeT MOJIEKYJIbl BBICOKON SHEPruH, HAJIETAIOUIUME Ha IO-
BEPXHOCTh, OTCKAKMBAIOT OT HEe, HE OTHaBas OOJBIIYI0 YacTh
SHEPTUHU MOPIIHIO, KaK 3TO OBLJIO OBbI B CITyYae MX MOTJIOMICHHS.

Kepamuka u3BecTHa CBOMMHU H30JIMPYIOUIUMH cBoMcTBaMU. OHa
MOTJIOMIAET TEIUIO TOJIBKO B CJOSX, ONMM3KUX K MOBEPXHOCTH. DTH
«cydcmon» MatepHrana IeHCTBYIOT Kak 04eHb 3(p(peKTUBHBIE H30IATO-
PBI, MPEMSITCTBYS NPOHUKHOBEHUIO TEIUIa BHYTph Marepuana. Hane-
CEHHME KepaMHUYECKOTO COCTaBa HAa BEPXHIOIO YACTh MOPIIHS NPEoT-
BpAIlla€T TOTJIOIICHUE TEIUIa TOJIOBKOW MOPIIHS. Temio, KOTopoe
HE MOIJIOLIAeTcsl, YAEPKHUBAETCSA B KAMEPE CrOpPaHUsl, yBEJIMUMBas TEM
caMbIM JIaBJIEHME Ta30B. JTO CO3JA€T JONOJHUTEIBHOE YCHUJIME Ha
MOpIIIEHb, YBEJIMYMBAsi MOLIHOCTh JBUrarens. /[nHamomerpuueckue
UCIBITAaHUS JBUTATE]Ied MHOTHMX TOHOYHBIX aBTOMOOMJIEH MHOKa3aiu
BO3MO’KHOCTb YBEJIMUEHHSI MOLITHOCTH JIBUTaTesns Ha 4—8 %.
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JlpyruM JOCTOMHCTBOM IOPIIHEH C BBICOKOTEMIIEPATYPHBIM
MIOKPBITUEM SIBISIETCS YBEJIMUEHUE HA/IEKHOCTH MaTepuaina. ['ooBka
MOPIIHSA C MOKPBITHEM TOpa3/l0 MEHEE YYBCTBUTEIbHA K BBICOKOMY
TEIIOBBIJEIICHUIO, CB3aHHOMY C AeToHauuen. IIpu neronanyuu gacte
MIOKA €l1le He BOCIUIAMEHEHHOM C)kaTol pabodeil cMecu MOKUTaeTCs
U3-3a CJIMIIKOM BBICOKHX TEMIEpATyp WM JaBJIEHUH ellle J0 TOro, Kak
oOpazyeTcst HopManbHbBIN (GpoHT TuiameHu. [Ipu 3ToM B 00beMe kame-
pBl cropaHusi oOpa3yroTCsi MOJOCTH C OoJjiee BBICOKOM, YEM HYXHO,
Temreparypoil. [IockobKy KeCTKOCTh aTFOMUHHEBOTO CIUIaBa OBICT-
PO CHIIKaeTcsl MpH Bo3pacTaHuM TemnepaTypsl csbime 120 °C, To
BEPXHSS IJIOCKOCTh MOPIIHS MOKET pa3pyLIUTHCS 32 HECKOJIBKO Cce-
KyHJl, €CIIM TO3BOJIUTh JIETOHAMK Npojobkarbes. OIHAKO H30JIH-
pyroliee MOKPhITHE Ha TOJOBKE MOPIIHS HE JONMYCKAET MOBPEXKICHUS
MOPIIIHA IPU BO3AECUCTBUM JeToHaMu B TedeHne 20—-30 MuH.

TepMmocToliKKe OKPBITHSI MOTYT OBITh YCIEIIHO MCIIOJIb30BaHbI
Ha JIOOOM THIIE aBTOMOOWIIBHBIX JIBUTATENEl: OOBIYHBIX (hopcupo-
BAaHHBIX WJIM FOHOYHBIX. O/IHAKO HAHECEHHWE TEPMOCTOMKHMX MOKpPBI-
THIl — mponenypa noporocrosimas. [lostomy, OynyT JM TOKPBITHS
MOPIITHEN S3KOHOMUYECKH BBITOJAHBIMHU, CIEAYET PELIUTH 3aKa3UuKy.

JUJis MOILHBIX JABUraTeied TOHOYHBIX aBTOMOOMIIEH IpaKTHye-
CKU BC€, YTO 00€ecleyrBaeT MPUPOCT MOIIHOCTH, CYUTAETCS BBITO/I-
HbIM. Ho 111 iBUraTeneil moBCeAHEBHOTO UCIIOJIb30BAHUS 3KOHOMUS
JICHEKHBIX CPEJICTB MOKET OKa3aThcs pemaronmM Gaxkropom. [Ipak-
TUYECKUH OMBIT MTOKA3bIBAET, YTO UCIOJIb30BAaHUE TEPMOCTONKHUX MO-
KPBITHI TIOPIIHEW OIpaBAaHHO JIUIIb HA OYCHH JOPOTUX (POPCUPO-
BAHHBIX JBUTATEIISX.

KoBanble nopumHu. CranaapTHble TOPIIHU U3 JIUTOTO aTFOMHU-
HHEBOTO CIIJIaBa BIOJHE pabOTOCIOCOOHBI MPH OTCYTCTBUH JICTOHAIINH.
OHM ycIemHO MPOTHBOCTOSIT PACUETHOMY JABJICHUIO JaXe I0CIe
HE OYEHb CIIOXHOW MojuduKkanuu aBurarens. Ho nmpu 3HaYUTETEHOM
(bopcupoBaHUM TBUTATENS HYKHBI IPYT'He, YCUIICHHBIE TIOPIITHH.

3HAYUTENILHO TPOYHEE CTaHJAPTHBIX KOBAHBIE IOPLIHM, CIO-
coOHble paboTaTth B OoJee TsHKENbIX YcHOBUSX. OHHM OTIMYAIOTCS
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OOJIBILICH U OTMHAKOBOM TOJIIIMHON CTEHOK, 00ECIIEUNBAIOIINX PABHO-
MIPOYHOCTb, JIy4IIEeH TEIUIOCTOMKOCThIO. CeromHsi BeayIMe aBTOMO-
OWIIbHBIE (PMPMBI U3TOTOBIISIOT KOBAHbIE IMOPIIHH M3 CIUIABOB aJTFOMU-
HUS C KPEMHUEM ISl YMEHbILEHUs K03(P(pUIIMEHTa TEMJIOBOTO PaCIIN-
penusi. I TOHOYHBIX aBTOMOOWJIEH C BBICOKMM YpOBHEM (OpCH-
pOBaHUsI JABUTATENIEN B aJIOMHHHUEBBIN CIUIaB JTOOABIISIOTCS U JIpyrue
KOMITOHEHTBI, MOBBIIIAIIUE [TPOYHOCTh MOPIIHEN, KOTOPBIM IPUXO-
TUTCS pabOTaTh TPU BHICOKHX JABJICHUSX U TEMIIepaTypax.

B KOHCTpYKIMM KOBaHOTO MOPIIHS MPUMEHSIETCs OoJiee JeTKHid
Y TIPOYHBIN ITAJIEl] UIABAKOIIErO TUIIA, UCTIBITHIBAIOIIUN MEHBIIEE TPe-
HUE; 3aKPYIVICHHAs KPOMKA JIHUIIA CHUKAET €r0 MECTHBIN IIEpErpeB.

HenocratkoM KOBaHBIX MOPIIHEH SIBISETCS 3HAYUTEIIBHO
OoJblliee pacIIMpeHre MpU HarpeBe MO CPAaBHEHHIO CO CTaHJAPTHBI-
MU, TIOATOMY HEO0OXO0 UM Topa3ao OOJBIINH 3a30p MEXTY MOPITHEM
U CTEHKOM IWIMHJIpA. B pesynprare npu 3amycke X0J0AHOrO JBUTa-
TeJs MOPIIHKU MOTYT Jake TPEMETh U NPOJO0JLKAOT HEMHOTO IIyMETh
IIpU pabOTe ABUraTelsd Ha XOJIOCTOM XOIy.

4.3. da3bl razopacnpeaeieHus

Jns yBenudeHuss KOX(PQUIMEHTa HAMOJIHEHUS IHIUHAPOB
JBUTATENsI HEJOCTATOYHO YCOBEPIIEHCTBOBATH TOJIBKO BITYCKHOM
TPAKT, CHIDKAsi COMPOTUBIICHHE BO3AYIIHOMY MOTOKY. Heob6xoanmo
TaK)Ke IIHUPE OTKPHITH BITYCKHBIE U BBITYCKHBIC KIIANIAHBI, YIEPKH-
Basi UX OTKPBITBIMHU KaK MOJKHO JIOJIBIIE, U YBEJIMYUTH MPOXOJIHBIC
CEUeHUs] OKOH, Yepe3 KOTOphI€ B IMJIMHJPHI MOCTYMAET CBEXUH 3a-
pSAA BO3AyXa M YOAISIIOTCS OTpa0OTaBIIME ra3bl. JTO MOTpedyeT
Cepbe3HO NOpPabOTKM KOHCTPYKIIUH Ta30pacripeaeTuTeIbHOTO Me-
XaHW3Ma, HampaBJIEeHHBIX Ha M3MeHeHHe (a3 razopacmpeneieHus
(cm. puc. 2.6). Takue U3MEHEHUsI KOHCTPYKIMU JBUTATENs KaXKyTCs
TPYAHOBBITIOJHUMBIMH, HO 3Ta mpoOiieMa JIOJDKHA OBITh pelleHa,
T. K. IMEET OYCHb O0JbInoe 3HaueHue. OmuOKH 37eCh MOTYT CTO-
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UTh HE TOJBHKO HEAOMOJYYEHHOW MOIIHOCTH, HO M KamHTaJbHOTO
PEMOHTA JIBUTATEIS.

OObruHO a3sl razopacnpenenenus (PI'P) noxduparorcs 3aBo-
JCKUMU MH)XXEHEpaMu TakuM oOpa3oM, 4yToObl 00ecnedyuTh 3KCTpe-
MaJbHOE 3HAYEHHE KaKOT0-JINO0O OJHOro Hambosee BaKHOIO mapa-
MeTpa, Hampumep cpeaHero 3(pQeKTHBHOTO IaBIICHHS, KPYTSIIEro
MOMEHTA, YAEeTHHOTr0 3(h(HEeKTUBHOTO pacxo/ia TOIUIMBA, COACPIKAHUS
TOKCHYHBIX KOMIIOHEHTOB B OTPa0OTaBIIMX razax u T. I. J{is aToro
oI0MparoTcs MPOMIN BITYCKHBIX M BBITYCKHBIX KYJIQYKOB pacIpe-
JETUTEIHHOTO BaJla, OTPEIENISIONNEe BPeMsI-CEYeHNE OTKPBITHSI Kila-
MAHOB, U B3aUMHOE PACIIOJIOKEHHUE PACIIPEIETUTEIFHOTO U KOJIeHYa-
TOTO BaJOB, OT KOTOPOTO 3aBUCST MOMEHTHI Hayajla OTKPBITHS U 3a-
KPBITHUS KJIAMIaHOB.

N3menenne npoduiiell KylnauykoB pacHpelleUTEIbHOro Bajia
HerenecooOpa3Ho U3-3a 3HAUUTENIFHON CIIOKHOCTH M HEAOCTAaTOYHON
HA/IGKHOCTH COOTBETCTBYIOLIETO HCHOJHHUTEIBHOTO MeEXaHU3Ma
Y CHIDKCHHS T10 3TOW NMPUYUHE HAZAEKHOCTH ABUTaTeNs B 1enoM. [1o-
ATOMY IpU BBIOPAHHBIX B IMPOLECCE JOBOAKH MPOMWIAX KyTauyKOB
TanpHEeWmuit noadop ¢as razopacnpeneneHust OOBIYHO 3aKITI0YAETCS
B YCTAHOBKE TAKOTO MOMEHTa Hadaja OTKPBITUS KJIAaHOB, MPH KO-
TOPOM TPOUCXOAUT Oosiee IP(PEKTUBHOE HATOJHEHHE IMIINHIPOB
CBEXKUM 3aPSIOM.

Jlyiss TOHKOW HacTpoUKkH (a3 razopacrpeie]ieHus] Ha pacipee-
JUTETHHBIN BaJl YCTAaHABJIMBACTCS pa3pe3Has MIeCTepHs (peryaupye-
Masi 3BE3JI0YKa), MO3BOJISIONIAS U3MEHAITH TOJIOKEHHE ee 3y04aToro
BEHI]a OTHOCHUTENBHO cTynuibl. Ha puc. 4.1 mokaszaH oAuH U3 Bapu-
aHTOB PETyJIUpYeMOIl 3BE3/I0UKH, cocToslIed M3 AByX yactei. OT-
MyCTUB OOJTHI, MOKHO TMOBEPHYTh BHYTPEHHIOIO CEKIIMIO, CBS3aH-
HYIO C BaJIOM, OTHOCHTEIHHO HAPY)KHOU CEKIMH, Ha KOTOPYIO HaJleT
3yO4aTblii peMeHb, OCYIIECTBIISIONIUI MTPUBOJ] OT KOJIEHYATOTO BaJia
aBuratens. PeryiaupyemMast 3Be3/104Ka UMEET SICHYI0 MAapKUPOBKY TSI
KOPPEKTHPOBKM yIJIa OINepekeHus. J(Mama3oH peryimpoBKH yria
OTIEPEIKEHUSI HAXOUTCA OOBIYHO B mipexaeniax oT 5 no 10 rpagycos
MOBOPOTA KOJIEHYATOTO BaJja.
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Puc. 4.1. Perynupyemasi 3B€37104Ka NPUBO/Ia paclpeaeTuTeIbHOrO Baja

Eciau nBurarens uMeeT TOJIBKO OJWH BEPXHUM pacCIpeneIu-
TEJIbHBIN BaJl, TO MOHAJA00MUTCS TOJIBKO OJIHA PETyaupyemas 3Be3704-
ka. Ha Takom nBurarene ¢as3pl MeXIy BIIYCKHBIMH W BBITYCKHBIMHU
KyJa4KaM{ W3MEHUTb HEBO3MOXHO, IOCKOJIBKY U T€ U IPYrHe KY-
JIAYKU HAXOJATCS Ha OJJTHOM M TOM ke Baiy. Ha nBurarensx ¢ qsyms
pacupenenuTeIbHbIMU BallaMH, T/1€ KaKIbIH Bajl IPUBOJAUTCS CBOEH
3BE€3JJ0UKOM, UMEETCsl ropa3io OOJIBIINI MPOCTOP JUIsl PETYINPOBOK.
MeHsis 110J10KEHNE BIIYCKHOI'O M BBITYCKHOT'O BAJIOB OTHOCUTEJIBHO
3BE3/I04€K, MOXKHO HAaCTPOUTH HEOOXOIMMOE TepeKkphITHe (a3 ra3o-
pacipeneneHus.

3710 0MH U3 (PAKTOPOB, KOTOPBIA OTIMYAET PErYIUPOBKY (a3
ra3opacnpe/ieieHus JOPOXKHOro aBTOMOOWIIE OT roHo4yHoro. Yewm
00JIBIIIE TIEPEKPHITHE KITAMTAHOB, TEM OOJIBIIYIO MOIIIHOCTh JABHIaTENb
pa3BUBAET HAa BBICOKMX YaCTOTAaX BpAIEHUs KojeHdaroro Baia. Ho
MPU 3TOM HECKOJIBKO CTPAJAET HWKHSSA 4aCTh BHEIIHEN CKOPOCTHOM
XapaKTepUCTHKH (cM. puc. 2.7).

TIOHMHIOBBIE 3BE3[I0YKHU IPUBOJA PACIPEICIUTENBHBIX BAIOB
M3TOTOBJIEHBI, KaK IIPaBUJIO, U3 AJIIOMHUHHEBOIO CIUIaBA C aHOAMPO-
BaHHBIMU TOBEPXHOCTSMHU TOIYOOTO, KPacHOTOo, (hHOJIETOBOTO WU
cepedpucroro 1BeToB. OHU BBHITJISAAT KOJOPUTHO M, HECOMHEHHO,
YKpacsT MOTOPHOE OT/EJIEHHE, OCOOEHHO NMPHU OTCYTCTBUHU KPBIIIEK
pacupenenuTenbHbIX BaIOB. EMUHCTBEHHBIN U IVIaBHBIM HEIOCTAaTOK
JBUTATENSl CO CHATBHIMHU KPBIIMIKAMH 3y0UaTOr0 PEMHS 3aKIF0YaeTCsI
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B OIIACHOCTH I0TIa/IaHUs B MOJIOCTh PEMHSI IOCTOPOHHETO MpeIMETa.
Ecnu 310 cayunres, TO ¢ ABUTaTeNeM MOKHO PacIpoIIaThCsl.

Heo0xonmmMo ¥MeTh B BUIY, YTO HAaWJECHHBIC Ul OMpEAesIcH-
HOM 4aCTOTHI BpAIllEHUsI KOJIEHYATOTO Bayia Hanbosee 3pPeKTUBHBIC
¢a3sl TazopacnpeneneH s Ipy JAPYroil 4acToTe ONTHMAJIBHBIMH yKe
HE SBISIOTCSA, T. K. HE 00eCcneYnBatoT COOTBETCTBYIOLIETO HAIOJIHE-
Hus UUaHApoB. [loaToMy yalie BCero mpou3BOJUTCS PEryIHMpOBKa
MOMEHTA Haydaja OTKPHITHS KJIAalaHOB JUIsi HanOoJiee XapaKTepHOTO
CKOPOCTHOTO pekuma paboTel aBurarens. OOmeld TeHIeHITeH s
BITYCKHBIX W BBIITYCKHBIX KIJIAIIAHOB SIBIISIETCS OoJiee paHHEe Hayallo
OTKpPBITHSI M YBEIMUYEHUE NPOJODKUTEIBHOCTH MX OTKPBITHS MpU
MOBBIIIEHUH YAaCTOThI BPALIEHUS KOJIEHYAaTOI0 BaJa.

OObruHO (ha3bl TazopacmpeneNeHUss HACTPaUBAIOTCS WU JUIS
CKOPOCTHOTO PE&KHUMa, OJM3KOr0 K HOMHUHAJIBHOM MOIIIHOCTH JIBUTa-
Tens (ObICTPOXOJHASI PETYIMPOBKA), WIH Al CKOPOCTHOTO PEXHUMa
B 30HE MaKCHUMAaJbHOI'O KPYTALIETO MOMEHTa (THXOXOJHasi Peryiu-
poBka) (puc. 4.2). bonee 6naronpusiTHbIE YCIOBHS JUTsl BRIOOpaA d(h-
(bexTHBHBIX (ha3 TazopacipeaesieHis] UMEIOTCs y ABHTaTelNei ¢ By-
Msl pacHpeleauTENbHBIMA BaJIaMU. Y TaKUX JBHUTaTENed KaKIbli
pacrpeenuTeIbHbIN Ball yIpaBIsieT JIMOO TOJIBKO BITYCKHBIMHU, JTHOO
TOJIBKO BBIITYCKHBIMU KJIallaHAMHM.

r Puc. 4.2. T'paduk n3meHenus xodddurpen-
2 ] Ta HAIOJHEHUS 1), MIPU OBICTPOXOIHON

1 m THXOXOIHOHM 2 perymupoBke ¢a3
7< ra3opacrpeaeneHus:

N — YaCToTa BpalICHUA KOJICHYATOro Bajia
JBUTATECIIA, Ny — €0 HOMUHAJIbHAS YacToTa,

COOTBETCTBYIOIAsA MaKCUMAaTbHOU MOIITHOC-
TH IBUTATCIIsA

ny ne

[Tpu ynpaBieHnn KiamaHaMu ¢ TOMOIIBIO TOJIBKO OJTHOTO pac-
MPEeTUTEFHOTO Bajla MOKHO (P (QEKTUBHO HacTpauBath (pasbl ra-
30pacpeneneHusi WM TOJBKO Ui BITYCKHBIX, WJIM TOJIBKO ISl BBI-
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MyCKHBIX KiamaHoB. Hacrtpoiika (a3 rasopacmpeneneHusi JAOJDKHA
BBITIOJIHATBCS. B YCIOBUSAX HUCIBITATEIBHOIO CTEHA, IO3BOJISAIOLIErO
IIPOU3BOUTE HAarpy3Ky JBHUTIaTellsd 110 BHEIIHEW CKOPOCTHOM Xapak-
TEPUCTUKE W KOHTPOJIHPOBATH BCE HEOOXOAMMBIE TApaMETPHI.

4.4. PacnpeneauTebHbIA Bajl
AJst pOpCUPOBAHHOIO IBUTATENS

CymectByeT u apyroil cnoco® yBeIMYEHUs] HAOJHEHUS IIU-
auHApoB. OH 3aK/II0YaeTCcsl B 3aMEHE IITaTHOTO paclpeeuTeIbHO-
ro BaJla HECTAaHJAPTHBIM C paclIMpeHHBIMHU (pa3aMu razopacmpese-
nenus. HectanmapTHBIA pacnpenenuTenbHbI Bajl IMEET OOJIBIIYIO
BBICOTY MPO(HIIA KyJIayKOB, YTO TMO3BOJISIET YBEJIMYUTh XOJI KJara-
HOB U TEM CaMbIM U3MEHHUTh UX MTPOXOJHOE CEUCHHE.

PacnipenenutenbHblid Banm SIBASETCS OJHUM W3 BaXKHEMIIHUX
AJIEMEHTOB CUCTEMBI a30pacCIpe/ielieHHsl JBUraTelis M OKa3bIBAeT
pemaromiee BiIMsHUE Ha ero padoTy. CymecTBYIOT TpH BasKHEHIINX
napaMeTrpa KOHCTPYKLUMHU pacHpelesIuTeIbHOIO Bajla, KOTOpbIE
YOPABISIOT POPMOM BHEITHEH CKOPOCTHOM XapaKTEPUCTUKHU JBUTA-
TEeJs: MOJBbEM KJIallaHa, MPOAOJIKUTENBHOCTh OTKPBITOIO COCTOSHUS
KJj1anaHa 1 (asbl ra30pacipeieeHus.

Iloovem knanana tipencTaBisieT coOOM MaKCHUMallbHOE pac-
CTOSIHHME, Ha KOTOPOE KJIallaH OTXOJUT OT ceJlia.

Ilpooonscumenvnocms OMKpPLIMO20 COCHMOAHUA KI1ANAHA
U3MepsieTcsl B rpajaycax IOBOpoTa KoJieHdaroro Bajia. M3-3a Ttoro,
YTO Ta30BbIM MOTOK MUHUMAJICH MIPU MajOM MOJbEME KiarnaHa, mpo-
JOJKUTENBHOCTh OTKPBITOTO COCTOSIHUSL OOBIYHO M3MEPSIIOT MOCIe
TOrO, KaK KJIanaH MoJHsUICS OT ceiia Ha BenuuuHy 0,5 unu 1,2 mm.

@Da3zvl 2azopacnpedenenus — 3TO TPOJOJDKUTEIBHOCTh OT-
KPBITOTO M 3aKPBITOTO COCTOSIHUSI BIYCKHOT'O U BBIMTYCKHOTO KJjlama-
HOB JBHUTaTells, BEIPAXKEHHAsI B yIilaX MMOBOPOTa KOJIEHYATOIO Baja
(cm. puc. 2.7).
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Bce mapameTrpbl KOHCTPYKLIHMHM B3aWUMOCBSI3aHbl. V3MeHeHue
OJIHOTO W3 ATUX MApaMETPOB BBI3BIBAET HEOOXOIMMOCTh KOPPEKTHU-
poBkH apyrux. CTaHIapTHBINA paclpeeUTeNIbHbINA BaJl IPEICTaBIIs-
€T c000l KOMIIPOMUCCHYIO KOHCTPYKIUIO, 00ECIICUNBAOIIYIO JIBU-
raTeio YKOHOMUYHOCTh, YUCTOTY BBIXJIONA, YCTOWYMBOCTH PaOOTHI
Ha XOJIOCTBIX 000POTax KOJIEHYATOTO Bajia, BHICOKHE 3HAYEHUS KPY-
TAIIET0O MOMEHTA Ha HUYKHEM KOHIIE BHEIIHEH CKOPOCTHOM XapakTe-
PUCTUKH ¥ HAOOJIBIIYIO MOIITHOCTH HA €€ BEPXHEM KOHIIE.

Ho Tenneniusa takoBa: yBeJIMUEHHUE TMMOIbEMA KIlallaHa U Mpo-
JOJKUTEILHOCTH €r0 OTKPBITOTO COCTOSHUS TP oNTHME3auu (a3
razopacnpe/ielieHus] YBeIUYMBAe€T MOIIHOCTH jBurarens. [Ipopon-
KUTEIBHOCTh OTKPBITOTO COCTOSIHUS KJIallaHOB HanbOoJee 4acTo HC-
noJib3yercst Koncrpykropamu JIBC mnst ux ¢popcupoBanusi.

PacnpenenurensHblii Ban IBUTaTENsl MOBBIIIEHHON MOIIHOCTH
OOBIYHO TpeIHa3HAUYEH YIS Peaanu3allid MaKCHMAaJIbHOW MOIIHOCTU
MPU CPEIHUX U BBICOKMX YACTOTaxX BpaIleHHUs KOJEHYATOTO Baja.
[TosTOMy pacnpenenuTenbHbIA Bajl TAKOTO JBUTaTessi 00ecreynBaeT
3HAQUYUTENILHO OOJIbIIEE MEepeMEelIeHNEe KIIAMaHOB U JIOJBIIE JIEPKUT
UX OTKPBITBIMU. CIEJICTBUEM 3TOTO SBJISIETCS YMEHBIIECHUE KPYTsi-
[[eT0 MOMEHTa M YCTOWYUBOCTH PabOTHI JBUTATENS HA HU3KUX Yac-
TOTax BpPAIlEHUs KOJIEHYATOTO BaJja.

Korpa mpo1o/mKUTeNnbHOCTE OTKPBITOTO COCTOSTHUSI KJIAIAaHOB
CTAHOBUTCS CJIUIIKOM OOJBIION, JBUraTelbh OKa3bIBAETCS HE CIIO-
COOHBIM paboTaTh MPU HU3KUX YaCTOTaX BPAMICHUS KOJEHYATOTO
BaJia, a XOJIOCTOM XOJ1 HE YAaeTCs OTPEryJlIupoBaTh B JUANa30OHE HU-
xe 2000 o6/muH. PacripenenuTeNnbHbIN BaJl TOHOYHOTO aBTOMOOWMIIS
MOXET 0Ka3aThCsl COBCEM HE MPUTOAHBIM JJIsi OOBIYHOTO JOPOKHOTO
aBTOMOOMJIA.

Takoe cnernuduveckoe BIHUSHUE IMMAPAMETPOB KOHCTPYKIIUU
pacnpeienuTeILHOTO Bajla Ha MOIIHOCTHBIE MOKa3aTelld JABUTATEIS
MPUBENIO K HEOOXOJIUMOCTH CO3JaHHSI CEpUM TIOHMHTOBBIX pacmpe-
JEIUTENIbHBIX BaJIOB JJI yJIOBJIETBOPEHUS PA3IMYHBIX KOHKPETHBIX
3alpoCcoOB 3aKa3yMKoOB. PacrpenenutenbHble Baibl BBITYCKAIOTCS
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«CTYNEHSMW» B €AMHUIIAX MOIIHOCTH C 3aJaHHBIMM JHalia30HaMU
U3MEHEHHs 3HAUY€HUN KOHCTPYKTUBHBIX IapaMeTpOB (BBICOTHI KY-
JIAYKOB, BPEMEHHU OTKPBITOTO COCTOSIHUS KJIallaHOB, BPEMEHU UX Ile-
PEKPBITUS U T. II.), UTO IO3BOJISIET MOJ00paTh pacnpeaeauTelbHbII
BaJl K IBUTATEII0 aBTOMOOMIISL, KOTOPBI COOTBETCTBYET OIPE/IEIICH-
HOMY CTHJIIO BOXKICHMSL.

Tax, Ban 1-i1 cTylieHH UMEET MO CPAaBHEHHUIO CO CTaHAAPTHBIM
yyTh 00JI€e BHICOKHE KYJIauKi, 00€CTIeUnBaIOe HEMHOTO OOJIBIINIMA
X0J] KJIallaHOB, HEMHOTO OO0JIBIIYI0 IPOJOJDKUTENBHOCTh UX OTKPBI-
THS, a TaKKe U OoJblee nepekpbiTue. OH JOHKEH XOPOIIO JIepKaTh
xoJ0cThie 000poThl OT 1000 06/MUH 1 BHIIIIE.

Ban 2-i1 crynenu umeer 6oJiee BHICOKHE 3HAYEHUS TEX Ke Ta-
pameTpoB (¢ pabounm muanazoHom oT 3000 mo 7000 o6/MuH), HO
o0ecrieyrBaeT HEMHOTO HEPOBHBIA XOJIOCTOM X071 (IIPUMEPHO
750 06/muH). Ban 3-ii crynmenm oOecredmBaeT emie OOJNBIIHA X0
KJIalIaHOB, IPOJIOJKUTENILHOCTh UX OTKPBITOIO COCTOSHUSI M Iepe-
kpeITHs. OH paccuuTaH Ha paboTy B CKOPOCTHOM jauarnaszone ot 5000
1o 8000 06/MuH.

Uewm BbIIIE HOMEDP CTYINEHH, TEM XYK€ XOJIOCTOM XOJ, HUXKE
MOIIHOCTb JBUTaTelIsl B HUKHEN YaCTH BHEIIHEW CKOPOCTHOM Xapak-
TEPUCTUKH, XYK€ €ro TOIUIMBHAs SKOHOMMYHOCTb, HO 3aTO BBILIE
MOIIIHOCTh MPHU BBICOKMX 000pOTax KOJEHYaToro Basia. Bambl Bblmie
3-ii cTyneHu npeaHa3sHauYeHbl TOJIBKO JUIsl JBUTATeNed TOHOUHBIX aB-
TOMOOMIIEH.

[Ipu BbIOOpE TIOHMHIOBOTO pACIpEeAETUTENILHOTO Baja 4acTo
MIPUXOAUTCS MIPEOI0JIEBATh UCKYILIEHUE TOCTABUTh HA JIBUTATENb Ball
KaKk MOXXHO OOJbIIEH CTYIEeHH, TeM OoJiee YTO CTOMMOCTH BajoOB
OOBIYHO HE 3aBUCHT OT CTYNEeHEeH MOITHOCTH. Takasi cTparerus
He Bcerza cedst onpaspiBaeT. Ilepebop B BeIOOpe HOMEpPA CTYIEHU
pacnpeenuTeNbHOIO Bajla MOKET IPUBECTH K TOMY, YTO B OOBIYHBIX
JTOPOXKHBIX YCIOBUSAX MOJIU(PHUIMPOBAHHBIA aBTOMOOHIIb OKAXKETCS
Xyxe ucxoanoro. Heobxonumo Taxke NpUHUMaTh BO BHUMaHUE Te
U3MEHEHHUs, KOTOpbIE Y)K€ BHECEHBI B KOHCTPYKIUIO aBurarens. He-
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KOTOpBIE MPO(UIH KyJTaUKOB pacIIpEICIUTEIBHOTO Bajla CIICI[HAIbHO
pa3paboTaHbl JJIsl JBUraTeNeil ¢ HaJIyBOM, C YBEIMYCHHOH cTere-
HBIO CHKaTHUS WM pabOoTaONINX C T00aBKaMH OKCH/IA a30Ta.

[Tocne ycTaHOBKM HOBOTO TIOHWHTOBOTO PacIpeleIuTEIbHOTO
BaJa ClieAyeT 00S3aTeNbHO MPOBEPSATH 3a30pBl MEXAY KIlarmaHaMu
Y JIHUIIEM TOPIIHSA. YBETUYEHHBIA X0/ KIAaHOB MOYET NMPHUBECTU
K CTOJIKHOBEHHIO MX C TIOPITHEM, OCOOEHHO eciu Obuia mpornumdo-
BaHa TOJIOBKA OJIOKa HMJIMHIPOB WM OBLTH YCTAaHOBIICHBI 0OJiee BbI-
COKHE TIOPIIHY JUIS YBETHMUEHUs cTeneHn cxatusi. OOBIYHO pacmpe-
JeNuTeNbHbIE Baibl - W 2-H cTyneHell Takux npoOjeM Ha CTaH-
JTapTHOM JIBUTATeJIe HE BBI3BIBAIOT, HO YOEIUTHCS B 3TOM HY)KHO.

Bce nopiiHeBbie ABUTaTENN BHYTPEHHETO CTOPAaHUS HMEIOT, TI0
KpaifHell Mepe, OJMH pachpeaenuTenbHblil Bajn. OnuH pacmpenenu-
TEJBbHBIN BaJl BHITIOJIHACT JIBOMHYIO pabOTy: OH OTKPHIBAET KakK BITY-
CKHBIE, TaK U BBIITYCKHBIC KJIarnaHbl. A Ha JIBUTATENAX C JBYMS pac-
MpeIeTUTENFHBIMU BaJIaMU KaXKIbI BaJI YIIPABIISIET TOJIBKO CBOUMH
KJIaltaHaM¥ — JIM00 BITYCKHBIMU, JINOO BBITYCKHBIMH.

OOBIYHO BUTATENb C OJHUM PACHPEACTUTEIHHBIM BAIIOM HMe-
eT 1O JIBa KJIallaHa Ha LWJIMHJP, a JBUTATENb C IBYMs pacIpeeu-
TEJbHBIMHM BajlaMHd — YETHIpE KJalmaHa Ha IUIMHAP. BOJBIIMHCTBO
CTapbIX aBTOMOOMJIBHBIX JBUTATENICH UMEIOT TI0 OJHOMY BITYCKHOMY
¥ OJJTHOMY BBIITYCKHOMY Kianany. OJJHaKO B COBPEMEHHBIX JBHUTaTe-
JSAX HAa KaXAbIM MWIMHAP TPUXOIUTCS IO TPH, YETHIpE KIaraHa,
a B HEKOTOPBIX IBHUTaTeNsIX M BCE ISATh, XOTS PACHpEAeTUTEIbHBIN
BaJI TOJIbKO OoJWH. Yaie Bcero ABUraTeilhb MMEET IO JBa BITYCKHBIX
Y BBIITYCKHBIX KJIallaHa Ha IWJIMHJIP, TaK YTO B YETBIPEXIMIUHAPO-
BOM JIBUrarese padotaroT 16 kiamnaHos.

VBenn4yeHne KOJIMYeCTBAa KIIANAHOB TMOBBIMIAET 3(PPEeKTHB-
HOCTH PabOThl JBUTATEINs, TOCKOJIbKY OO€CIeunBaeTCs Jydliee Ha-
MIOJIHEHUE LWIMHIPOB paboyell CMEChI0 U ylajeHHe O0TpadoTaBIINX
ra3oB. Tem He MeHee, ynpaBieHHEM OOJBIINM KOJIMYECTBOM Kilara-
HOB JIy4YIlle CTPABJISIIOTCS J[Ba PaclpeeTUTEIbHBIX Baja, MOITOMY
COBPEMEHHBIE JIBUTATENH C OOJIBIINM KOJIMYECTBOM KIIAlIAHOB MMeE-
0T, KaK MPaBUIIO, /1B PaclpeleInTENIbHBIX Baja.
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4.5. IlpykuHBbI KJIANAHOB M KJIANIAHbI

Hukakass MomuduKkamys 5JEMEHTOB Ta3opachpeaeiuTeIbHON
CHCTEMBI JBUTATENS HE UMEET CTOJIb B)KHOTO 3HAUCHUS, Kak MO (u-
Kalysl KIanaHHBIX NpyxuH. [Ipu paboTe nBurartens pacnpeaenuTesb-
Hble Balbl (MM OJWH Baj) BPAIAIOTCS C OYEHb OOJIBIION YIJIOBOM
CKOPOCTBbIO, 3aCTaBiisisl KJallaHbl OY€Hb OBICTPO  OTKPBIBATHCS
U 3aKpbIBaThCs. ENMMHCTBEHHOE, YTO 3acTaBisieT KJIalaHbl TOYHO Clie-
JI0BaTh 32 POoQUIIeM KyJIauKOB, 3TO — KJIalaHHbIE MPYXHUHBEI (puc. 4.3).

Korpa B nmpouecce perynupoBaHust

¢a3 razopacnpenenenuss 100 TpU yc-
TaHOBKE TIOHMHTOBOTO Basla MPOJOJIKH-
TEIBHOCTh OTKPBITOTO COCTOSIHMSI Kila-
MAHOB YBEJIMUUBAETCSA, TO BpeMs, HEOO-
XOJUMO€ JJIs TIepEMEILICHU KiallaHa u3
3aKpBITOrO IMOJIOKEHU (0T ceia) 110
MOJIHOTO TOJhEMa M BO3BpAIlIEeHHUs 00- Puc. 4.3. Knanasssie  mpyssi-
paTHO, ymeHbluaercs. Curyanus ycy- HEI (hOPCHPOBAHHOTO /IBH-
ryoJnsieTcss TpU YBEIMYEHUH CKOPOCTH raTens
BpalleHHUs] KOJIEHYaToro (a 3HA4MT,
U paclpeieauTeNbHOr0) Baia. BceiencTBue 3TOro BO3MOXHO BO3-
HUKHOBEHHE OTpbIBA CTEP)KHS KJIallaHa OT KyJlayka MJIM OT KOpO-
MbICJIa B TOT MOMEHT, KOI'/Ia ITOPILIEHb JBIKETCA BBEpX. B pe3ynbTa-
T€ MPOM30MAET CTOJKHOBEHHE KiamaHa ¢ nopuHem. Kpome Toro,
IpU JBMKEHUU C OOJIBIIMMHU CKOPOCTSMH KJIallaHbl HAYMHAIOT BUO-
pPHPOBATH U HE YCIEBAIOT OTCIICKUBATH MPO(PUITH KyJIadKOB.

Tonbko Tpu QaxTopa MOTYT CHOCOOCTBOBATH NPEAOTBpALIe-
HUIO CTOJKHOBEHHMS KJIallaHa C TOPIIHEM (HOPCHUPOBAHHOTO JIBUTATE-
1. IlepBblii — npuMeHEHHE 0COOBIX TIOHMHTOBBIX MOPIIHEH, UMEIO-
IIUX CHEIHUaJIbHbIE BBITOUYKM B MX JIHUIIAX; BTOPOU — YBEIMYEHHUE
YCUJIUS KJIAIIaHHBIX MPYXUH; TPETUN — YMEHBLIEHUE MACChl IBUXKY-
IIMXCS YacTell KIAMaHHOTO MEXaHH3Ma, CIIOCOOCTBYIOIIEE YMEHb-
LIEHUI0 WHEPUUOHHBIX cuil. Iloaromy Monu¢ukanuio KianaHHOTO
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MEXaHH3Ma HEO0OXOJIMMO HaYMHATh C YCTAaHOBKH 0OJiee MKECTKUX
KJIAaNaHHBIX TPYXUH. )1 CHIDKEHUST TBMKYIIUXCS MAacC B TFOHHHTO-
BOM KJIalTaHHOM MEXaHHM3ME MPUMEHSIOT CTePKHU KIIAllaHOB, OTOP-
HBIC A0l ¥ TAPENIKH MPYXKUH, U3TOTOBIICHHBIC U3 TUTAHA.

Opnako, mpuMeHsisi 0oJiee KECTKHE TIOHUHTOBBIE MPYKUHBI
KJIalaHOB, HEOOXOJMMO MMETh B BUJIY, YTO MPH ITOM 3HAYUTEIHHO
VBEJIMYUBAIOTCS MEXaHWYECKUE HArpy3Kd HAa MEXaHH3M TIPUBOJA
KJIallaHOB. DTO 3aMETHO CHWKAET HAJIC)KHOCTh U JIOJITOBEYHOCTh KY-
JIAYKOB PaclpeAeTUTEILHOTO Bajla, KJIANMAHHBIX MPYXHUH, CTEPKHEH
KJIaNIaHOB W HAIPABJISIONINX BTYJIOK. KpoMe Toro, mpu o4eHb CyIie-
CTBEHHOM YBEIIMYCHHUH YCWJIHHA, CO3/aBAEMBIX TIOHUHTOBBIMH TIpY-
KUHAMH, WHOTJIa CTAHOBHUTCS MEXaHWYECKHM HEBO3MOXKHBIM TIPUBO-
JIMTH B IBIDKEHUE KJTAITAHBI IaXKe MPYU OTHOCUTEILHO HU3KOHW 4acTOTe
BpaIlIeHHs KOJIEHYaToro Baya nuratenns. CaMu MpyXKUHBI HE J100aB-
JISTFOT MOTIIHOCTH JIBUTATEINI0, HO 0€3 WX YeTKOW W HAJeKHOU pabOThI
HeNb3s OyZeT TOOUTHCS OT IBUTATENS JKeTaeMoro Y QeKra.

A BOT OT KOJINYECTBA KJIAIIAaHOB MOIITHOCTh 3aBUCHUT. UeM OoJIbIe
KJIallaHOB, TE€M BBIIIE MOIIHOCTEL JBUTaTens. COBpeMEHHBIE MOIIHBIC
JIBUTATENI HMEIOT IO YeThIpe KiIanaHa Ha ImuHp. [logemy ke Helmb3st
OTPaHUYUTHCS JIBYMs KJIAllaHAMU HA IUTHHIP, CIIENIaB MX OOJIBIIEro
pa3zmepa? Jlemo B TOM, 4TO 4epe3 MEHbBIIUE OTBEPCTHS T'a3 TeUET OBICT-
pee, Mo3TOMY JIBUTATelh paboTaeT 0oJiee TIABHO HAa MAJIbIX CKOPOCTAX
BpalllCHUs] KOJICHYaTOro Bajia. MHOTHE CBEPXCKOPOCTHBIC IBHUTATEIN
TOHOYHBIX aBTOMOOMJIEH MMEIOT TOJILKO IO JiBa OOJBINMX KiaraHa Ha
IWJIHHAD, MOCKONbKY padora JIBC Ha mamnbix 0060poTax KOJIEHYaToro
BaJia HE MIMEET JJIsl HUX PEIIaloIIero 3HAUCHNSI.

Ecnmu aBTOMOOMIIE MMEET 3HAYUTENBHBINA MPOOEr, TO KIamaHbl
B JIBUTATENIE pabOTAIOT YK€ HE TaK XOPOIIO, KaK UM MOJIokeHo. Ha
W3HOIIICHHOM JIBUTATEIe KJIAMaHbl TUIOXO MPUIIETAIOT K CETY, TIOTO-
My YTO OHHU OOJNTArOTCS B M3HOIICHHBIX HAIPABIISIOMIUX BTYIKAX.
N3-3a u3HOCa fneranei KJIanaHHOTO MEXaHW3Ma TePSIETCS MOIIHOCTb
¥ MOKET JaKe MIPOU30UTH MOBPEXKICHUE JIBUTATEIIS, IOITOMY JTFOOasI
MoAU(UKAIUS KIAMaHHOTO MEXaHHW3Ma JIOJDKHA COTPOBOKIATHCS
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MPUTUPKON KIIAIAHOB W TINATEJIBHOM INPOBEPKOM HAIPABIIIIOLNIUX
BTYJIOK U IPYKHH.

4.6. byIOK IMJIHHPOB ABUTATEJISI

[Tocne MoaudUKaMK BOYCKHON U BBIIYCKHON CHCTEM JIBUTra-
T€sl U YCTAaHOBKU TIOHMHIOBOTO PacHpelesITENbHOIO Baja € pac-
IIUPEHHBIME  (pa3zaMu razopachpefesieHus CIEAYIOIUM O0BEKTOM
I0000pYIOBaHUSI JIBUTATENS SIBISAETCS TOJIOBKA OJIOKA IMIJIMHIPOB.
lonoBka Omoka wwmmaapoB (I'BIl) pacmomokena Ha aBUTaTENe
cBepxy. OHa ymoTHsieT nmpocTpaHcTBo Haj nopuHsamu. B I'BI pac-
I0JIO’KEHBI BITYCKHBIE U BBIITYCKHBIE KJalaHbl, Yepe3 KOTOPhIE B IIH-
JMHJIPHI TIOCTYTIAET TOPIOYasi CMECh M BBIXOJAT OTPAOOTABIINE Ta3bl.

JUni ynydiieHus JBUKEHUS OTOKA ra3a Heo0X0IMMO B MEPBYIO
oyepenb TEPETOYNTh TAPENKH M CeIa KIallaHOB TaKUM 00pa3oM,
9TOOBI C/eTaTh Ha WX OOKOBOHM MOBEPXHOCTH TpU (HaCKH BMECTO O/I-
HoM. [ToBepxHOCTH cpeaHel (packu npeaHazHavyeHa Ui MOCaIKU Kila-
naHa Ha ceayio. OHa BBIMONHSET (PYHKIWIO YINIOTHEHUS, KaKk B OOBIY-
HOM KJanaHe. BepxHsst v HIWKHSASA (acku mperHasHaueHbl JUIs CIiia-
KUBaHUS MOTOKA Ta30B, NPOXOAALIMX BOKPYT OTKpBITOTO KialaHa
MEX/Ty KaHaJIOM B TOJIOBKE OJIOKA IIMIIMHPOB M KAMEPOU CrOpaHusl.

Takas KOHCTPYKILUS LIENH MEX]Y KJIallaHOM U CEUIOM YIyd-
iaeT CTPYKTypy IOTOKa ra3oB INpU HEOOJBIIOM XOJ€ KIIANaHOB,
o0ecrieynBaeT Xopollee HaroJHEHHEe W OYHCTKY HWIMHAPOB. [Ipo-
MBIIUIEHHOCTh BBIITYCKAaeT TOJOBKH OJIOKA IMJIMHIPOB C TAKUMH yT-
JaMHU 3aTOYKM KJIAlaHOB C CEAjaMH, NMPHYEM Kak JUIsl CEpUMHBIX
JBUTATENICH, TaK U I UX TIOHUHTA. [IpH 3aMeHe rojoBku OJI0Ka 11-
JUHIPOB WK €€ JOpalbOTKe IeJIecCO00pa3HO 3aMEHUTh BECh KOM-
IUIEKT KJIAllaHOB M HAIpaBJIAIOMIKX BTYNOK. HoBble KiamaHbl B cTa-
PBIX M3HOILICHHBIX BTYJIKax OynyT OonTaThCsi MU HE CMOTYT obecre-
YUTh XOPOILEro yIMJIOTHEHUS.

Kpome ronoBku 0j0Ka HUIMHIPOB CYLIECTBEHHOE BIIMSHHE Ha
MOIIIHOCTHBIE TOKA3aTeNN ABUraTeNsl OKa3bIBalOT caM OJIOK LMIIMHJ-
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POB, €ro cojepkanue u reomerpusi. Beap oHUM U3 CIOCOOOB TOBBI-
IIEHUS] MOIITHOCTH JIBUTATEJIs SIBJISIETCS yBEJIMUEHUE pabouero oobema
€ro WINHAPOB. BO3MOXKHBI /]Ba BapHaHTa: pacTo4Ka LMJIMHAPOB MO
MIOPILHH OOJIBIIETO TMaMETPa U YBEIWYCHUE X0/1a MOPIITHEH.

[lepBrlii BapuaHT sBisieTcss HauOoJiee AELIEBBIM, HO TpeOyer
3aMEeHbl KOMIUIEKTa IIOPLIHEN U NOPUIHEBBIX KoJiel. BTopoil BapuaHT
6osee noporoi. s ero peanuszanuu TpedyeTcss 3aMEHUTH I TATHBIH
KOJICHYATBIM BaJI HA TIOHHHTOBBIN, UMEIOIIMI OOJIBITUI pa3Mep pa-
Jyca KpUBOILHUIIA.

HauGonee BakHBIM aCIEKTOM MOIU(PHUKAIUU OJIOKA ITUIHH]I-
POB SIBIISIIOTCS Kau€CTBO M CTPYKTYpa OTBEpCTUH IMIMHIPOB. Kax-
JI0€ OTBEpCTHE MMJIMHApPA JOKHO MMETh KayeCTBEHHYI MOBEpX-
HOCTb I CMa3K{ MOPIIHEN U MOPIIHEBBIX KOJEI] IPU HUX, & TAKKe
OCTaBaThCsl UJICAIBHO KPYIJIOrO CEYEHHUs NTPU BO3JAECHCTBUU HArpy3Ku
B JICCATKU ThHICSY HBIOTOHOB U TEMIIEpaType MOBEPXHOCTH B He-
CKOJIBKO COTeH rpanycos Llenbcus.

Texnomnorust 00pabOTKK OTBEPCTHH IMIMHIPOB TPeOyeT MpH-
MEHEHHUS CJI0KHOTO BBICOKOTOYHOTO IPELIU3UOHHOTO 000y I0BaHUS.
UToOB! HOBBIE NOPIIHU U KOJIbLIA B COMPSHKEHUH C TMJIb3aMM LIWJINH-
JPOB JIyulle NpupadoTaIuCh, TOBEPXHOCTH LUJIMHIPOB CIEIYET XO-
HUHIOBaTh. XOHWHIOBAHNE TOXE SIBIISIETCS JJOBOJBHO CJIOXKHOM TE€X-
HOJIOTHYECKOW orepanued. He TOJIbKO TEXHONOrWs W3rOTOBJICHHUS
OTBEpPCTHUI, HO M caM BbIOOP OJI0OKa LIUIMHJPOB SIBJISIOTCS Ba)KHEH-
LIIMMH ONIEpALUSIMHU IPU MOJYyYEHUH ONTUMAIbHON MOIIHOCTH U Ha-
JIEKHOCTH JIBUTATEIS.

UYTo0Ob! 100UTHCA UACATBHOTO CONPSKEHUS MOPIIHEBBIX KOJEll
CO CTEHKaMH IWJIMHIPOB, CTEHKH OJOKa HMIMHAPOB JOJDKHBI OBITH
JOCTaTOYHO KECTKUMH, YTOOBI IPOTUBOCTOATH HArpy3kaMm OT MOPII-
HEH, JaBICHHUIO Ta30B MPHU CrOpaHUH paboyeil cMecu M MeXaHhde-
CKUM HAIpsHKEHUSM BHYTPHU caMoro OJoka. JKecTKOCTh 3aBUCHUT OT
TOJILIMHBI CTEHOK. PaHbllle MponU3BOIUTENN MaJI0 3a00TUIIUCH O BECE
JBUTATEN ¥ aBTOMOOHJIS, TIOATOMY OJOKHM IMJIMHAPOB HM3TOTOBIIS-
JIUCh METOJIOM JINThS U UMEJN JJOBOJBHO TOJICThIE CTEHKH. TommuHa
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CTCHOK OJIOKOB COBPEMEHHBIX JIBUTATEJICH MOUYTH B JIBA pa3a MCHb-
1€, MOATOMY KECTKOCTh UX OJIOKOB HUXKE.

OnHako HOBBIM OJIOK HUIMHIPOB, TOJYYEHHBIH C 3aBOJA,
HE MOJKET Cpa3y cTaTh HAACKHOU Tu1aTGopMoit 171t GOpCHPOBAHHOTO
JBUTATENS, TOKa He OTpaboTaeT Ha aBTOMOOWJIE HECKOIBKO THICSY
kmiioMeTpoB. HoBble 0110KU ellie He MOABEPraliuch YacThIM Meperpe-
BaM W OXJIAXICHHUSM, KaK Ha MOJIEP)KAHHBIX JABUTATeNsX. Mx mare-
pHUaJT UCTIBITHIBACT 3HAYUTEIIbHBIC BHYTPEHHUE HAIPSHKCHHUSI, TOITO-
MY IIOCJI€ TIEPBBIX YACOB PAOOTHI JIBUTATEINSI CTEHKU €T0 IIJIUHIPOB
MOTYT clierka JaeQopMHUpOBaThCs, U Kpyrias ¢opma oTBepcTUil Oy-
JIET HapylIeHa.

HekoTtopbie pupMBI CHUMAIOT BHYTPEHHUE HAPSHKEHUS ¢ 0JI0-
KOB, HarpeBas WX MOYTH 1O KPAaCHOTO IIBETa, a 3aTeM OXJaxjaas
C OIpeNEeNeHHON cKopocThio. [locie 3Tol mpouenypsl Bce MOBEPX-
HOCTHU 0JI0Ka OOBIYHO TPEOYIOT AOPAaOOTKH, BKIIOUYAsi OTBEPCTHS I1U-
JUHJPOB U CONPATaeMble TJIOCKOCTH, OTBEPCTHUS JUISl KOJEHYATOTO
U paclpeieanuTeNbHOTO BajoB, OTBEPCTUS Ul TOJIKareneil. 1o 1o-
porocrosiiasi mpoueaypa, HO Jake OHAa He OyaeT MMETh MOJOXKH-
TENBHOTO A(PQEKTa, ecIi CTEeHKU LWIMHAPOB OYyAyT CIUIIKOM TOH-
KUMH, He oOecrieunBast HeOOX0JUMOM JKSCTKOCTH.

K mopmdukammu roioBku OJOKa IFUIMHAPOB CIEMYET IMOJIXO-
JUTh 00lyMaHHO. 3HAYUTEIbHbIC U3MEHEHHSI TOJIOBKH OJIOKA IMITAHI-
POB MOTYT OBITH 11€7IECOOOpPa3HBIMU IS TOHOYHOTO aBTOMOOMIISI, HO
MOTYT OKa3aThCsl BPETHBIMHU 11 OOBIYHOTO JJOPOKHOTO aBTOMOOWJIS.

4.7. llaTyHbI ¥ KOJIEHYATHIE BAJIbI

OpHMM U3 BaxHBIX (PAKTOPOB, KOTOPbIE HEOOXOIUMO YUUTHI-
BaTh MPHU MOJATOTOBKE MIATYHOB JJIsI MOJU(PHUIMPOBAHHOTO JBHTraTe-
751, SBISIETCS TIOJHOE OTCYTCTBHE HMX Je(hOpMUpOBaHHOCTH. Jlaxke
clierka Je(OpMHUPOBAHHBIE MIATYHBI YAEPKUBAIOT TIOPIIHU B OTBEP-
CTUSIX LWIMHAPOB IOJ YIJIOM, YBEJIWYMBAs TPEHHE, YTO CHMKAET
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MOIIIHOCTh JABHUIaTeNs U YBEIMUUBAET ero u3Hoc. [loaromy mposepka
COOCHOCTH TOPIIHENH M LUWIMHIPOB SIBJISETCS 00sA3aTeNbHOM U mep-
BOOYEPEIHOM omnepanuell mpu cOopke (OPCUPOBAHHOTO JIBUTATEIIS.

Kpome Toro, menecoobpa3zHo MpOBEPUTH Pa3Mephl OOJIBIIOTO
OTBEpPCTHUS TOJOBKM HIaTyHa. Eciu matyH moasepraics MOBBIIIEH-
HBIM Harpy3kam OT JIETOHAllUU, TO OTBEPCTHE B €r0 T'OJIOBKE MOXKET
ObITh Ae)OPMUPOBAHO WIIM yBEIMYEHO. BcneacTBue 3TOro MOXKeT
IIPOM30MTH MPOBOPAYMBAHME BKJIAJBIIIEH ATYHHBIX MOAUINIHUKOB
Y TIOJIOMKA JIBUTaTEs.

Ecnu pBurarens Oyner paboTaTh IpHU BBICOKUX CKOPOCTSX
BpalmieHust KojeHuatoro Baia (6onee 6500 o6/MuH), TO JIydIine Mmo-
n00paTh OTBEPCTUE CO CTOPOHBI OOJIBIIIOrO KOHIIA MIaTyHa TaK, YTO-
ObI ero pasMepbl YKJIaJbpIBAIHCh B HIDKHHIA TPEIeN MOJIs JOIyCKa,
OTOBOPEHHOTr0 (PUPMON-IIPOU3BOAUTEIEM. ITO MAKCUMAIbHO YBEIH-
YUT 00KaTUE MOJIIMIIHUKA, YTO YMEHBIIUT PHUCK BBIXOJA €ro W3
ctposi. CieyeT NOMHUTD, YTO MOAIIMIHUK B OTBEPCTUH YAEP KHUBa-
€TCsl CUJION TPEHUs, a He A3blYKaMu Ha BKJajabimax. CliegoBaTeNbHO,
TpeOyeTcsl TOUHBIH BEIOOP TOCA/IKH.

Ecnu noBellieHHBIE MOLTHOCTHBIE NTOKA3aTENN JBUTATENS J10C-
TUTAIOTCS 32 CUET YBEJIMYEHHS €r0 CTENEHU CXKATHs, TO BaXXKHO HC-
10JIb30BATh HIATYHbI, U3TOTOBJIEHHBIE U3 JIYUIINX KOHCTPYKIIHOHHBIX
MaTepuagoB M oOpaboTaHHbIE Ha JydlieM oOopynoBaHuH. Huskoe
OKTaHOBOE€ YHMCJIO OEH3MHA YacTO BBI3BIBAET JIETOHALIMIO, a OYEHb
BBICOKHME JMHAMHUYECKUE HArpy3K{, BbI3BaHHbIEC JETOHALMEH, MOTYT
Pa3pyIUTh BKIABIIIN KOPEHHBIX U MATYHHBIX MOJIIIUITHUKOB.

OdeHb Ba)XHBIMU JETANSAMHU, OTBEYAIOLIMMHU 33 HAAEKHOCTb
IIaTYHHBIX MOJAIIUITHUKOB, SIBISAIOTCA OOJITBI KPEIJICHUS IIATYHOB.
[Tox Harpy3koil OOATHI yIIUHSIOTCS, B PE3YJIbTAaTe Yero 0ciaalistoT-
csl CHJIbl 00’KaTusl BKJIAJBIIIEH, U BO3PACTAET PUCK UX MPOBOPAYUBA-
Hus. [losTomy *xenmaTenbHO MPHOOpETaTh caMble JIydIIne, caMble J10-
porue maTryHHbIe OOJTHI.

OtBepctue B OOJBIIOM KOHIIE IIAaTyHa B PE3YJIbTAaTe HKCILTyaTa-
LIUM JIBUTATENsI OTKIOHSIETCS OT UIealbHOM OKpykHOCTH. [Ipn n3mene-
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HUM pa3Mepa Oosiee yeM Ha gomyctumbie 0,025 MM OOBIYHO KpyTias
(bopmMa BOCCTaHABIMBACTCS C MTOMOIIBIO MOBTOPHOTO NITH(OBaHMS (T1e-
penumdoBkn). OHAKO CIeTyeT YIUTHIBATh, YTO MepenummdoBka (pas-
BEPTKA) IIATYHHOW KPBIIIKKA BBI3BIBACT TIOSIBJICHHE HEKENIATEbHBIX
MEXaHMYECKUX HaNpsDKEHUH B IIATYHHBIX 00JITaxX U B yrilax IUIOMIAA0K
IIATYHHBIX OOJITOB. DTHU HANpPsHDKEHUST MOTYT TPUBECTH K JedeKTam
IIaTyHa, TIO3TOMY B ()OPCHPOBAHHOM JIBHTATENle HUKOT/IA HE CIEAyeT
WCIIONIH30BaTh OIEPALUI0 MEPenUTH(OBKH UI COXpaHEHHs IIaTyHa.
besonacnee mpuoOpectn HOBbIA. HykHO m30erath MpUMEHEHHS yKe
UCIIOJIb30BaHHBIX U BOCCTAHOBJIEHHBIX I1aTYHOB.

JlpyruM Ba)KHBIM TOKa3aTesleM IIaTyHa SIBJISIETCS ero oOrast
Macca. boJbIIMHCTBO MIaTYHOB UMEIOT OOJbIINE OaTaHCUPOBOYHbIE
MOJIYIIKK HAa 000WX KOHIIaX. YMEHbIIast UX, MOKHO YMEHBIIUTH 00-
IIy}0 Maccy maryHa npumepHo Ha 10 %. DTo He yBeIWYUT MOII-
HOCTb JBUTaTENs IPU MOCTOSTHHOW YacTOTE BPALEHMs Baja, HO 3aTO
YIYYIIUT PEAaKIHMI0 Ha OTKPbIBAHUE JAPOCCENIBLHOM 3aCIOHKH KapOro-
paTopa. YBEIMYUTCS pa3rOHHas MOIIHOCTb JBUTATeNs, yJIydllaro-
1ast pa3roH aBTOMOOMIISL.

Cpenn aBTOMOOMIJIBHBIX CIIOPTCMEHOB — OCOOBIX IPHUBEPHKEH-
1eB MoJAu(HUKAIMKN JTBUTATENICH — OOJBIION MOMYISPHOCTHIO TOJb-
3YIOTCSl KOBaHble IIaTyHBI. IIporiecc M3roToBiaeHHs! TakMX IMIATYHOB
3aKIJII0YaeTCs B cleAyroleM. MeTtaiandeckas 3aroToBKa, pazorperas
JI0 KpPaCHOI'O KaJIeHUs, IOMEIAETCsl B KOBOYHBIN IIpecc, IIe el Mpu-
naeTcsi mpuMmepHast popma Oynyiieit aeranu. 3aTeM MOJTYYSHHBIH
norygadbpukatr oOpadaThIBaeTCs Ha METAJUIOPESKYIIEM CTaHKE s
MOJIyYeHUS HEOOXOJMMBIX pa3MepoB M KadyecTBa IOBEPXHOCTEH.
[Tonb3a OT KOBKH COCTOUT B TOM, YTO MOJIEKYJIBI METaJlJIa MOJIy4atoT
0oJiee TUIOTHYIO YIIAaKOBKY U 00pa3yIOT HY>KHYIO KOHHUTypaIruio 6e3
HapyIIeHHs LEJOCTHOCTH MOHoJuTa. KoBaHasi KOHCTpyKLHS IMOTY-
qaeTcs MPOYHEee U MEHbIIE CKIIOHHA K 00pa30BaHUIO TPEIIHH.

B npopaxke mmeroTcss pasHOOOpa3HbIE TIOHUHTOBBIE IIATYHBI,
MOJIyYE€HHBIE METOJIOM KOBKHU. VI3roTOBUTENM NpeAIaratoT TFOHUHIO-
BbI€ [IATYHBI MOBBIIICHHON MPOYHOCTH KaK Il TOHOYHBIX, TaK U JJIs
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noposxxHeix BapuanToB JIBC. K maryHam npunaraercs Kpemnex Bbl-
COKOW MPOYHOCTH, OHU XOpOLIO OTOAJIaHCHUPOBAHbI, MPUYEM IIO
CPaBHEHHIO CO CTaHAAPTHBIMU OHU HE TOJILKO IIPOYHEE, HO U JIeTye,
CJIEIOBATENbHO, UMEIOT MEHBIIMI MOMEHT MHEPLMU BO BpalllaTellb-
HOM JIBWYKEHUHU.

HekoTtopeie (upMmbl BBITYCKAIOT KOBaHbIE KOJIEHYAThIE Bajibl
JUIsS. COBPEMEHHBIX (hOpCUpOBaHHBIX JBUTareneid. Hampumep, pupma
Honda BeImyckaeTr craHaapTHbIE KOBAaHBIE KOJEHYATHIC BaJbl IS
cBoux asuraresneil. KoBanble kojieHUaThle Bajbl IPOYHEE CTAHAAPT-
HBIX JIMTBIX BAJIOB, @ B TOHOYHOM BapHaHTe ellle U jerye. Takue Ba-
JBl ObICTpee HAOUPaAIOT CKOPOCTH BPAIICHUS BCIEJICTBUE MEHBIIEH
MHEPLMOHHOCTU U TIO3TOMY MEHbIIIE HAarpyXKaroT IIATyHBbI.

4.8. 3amena aBurarteis

Kak m3BectHo (M 310 mOKa3biBaeT popmyna (2.10)), mpu mpo-
YUX paBHBIX YCIOBHSIX MOIIHOCTH IBHTraTelss TeM OOJIbIIe, YeM
Oonbie pabounii 06bem nBurarens. OqHa u Ta ke Moaudukanus Ha
JIBUTATEJE C YBEIMYEHHBIM pabouuM 00BEMOM naacT OoJiee 3HAUM-
TeNbHYIO MpHOaBKy MOIIHOCTU. Hampumep, eciu 3aMEHUTH JIBUTA-
Tenb ¢ pabounm oObemoM 1,6 11 Ha aBUraTens ¢ pabouuM 0ObEMOM
2,4 11, TO 3TO cpasy yBenuuuT MomHocTh Ha 50 %. [1o aToit npuunHe
4acTO BO3HUKAET JKEIaHUE PAJAUKAIbHO U3MEHUTH 3((PEKTUBHBIE 110~
Ka3aTeJu aBTOMOOWJIS, 3aMEHUB JABUTATENb IPYTUM, 00JI€€ MOIIHBIM.

OpHaKo 3TOT MyTh TaKXe HE YCHIIIAaH PO3aMH, T. K. IOTpedyeT
MHOTHX JOTOJHUTEIbHBIX NEPEEIOK KOHCTPYKIMU. 3aMeHa Kaxa0-
ro JIBUTaTeNsl UMEET CBOM 0COOEHHOCTH. Jlaxe eciu Apyroil (TIOHUH-
TOBBII) JIBUTATENb BIHCHIBACTCA B CYHIECTBYIOIIHME TabapHTHI MO-
TOPHOTO OTCEKa aBTOMOOWIS (MHAue MPHUIETCS YJIMHATH KY30B),
00s13aTeNIbHO MOTPEOyeTCsl 3aMEHUTh OTIOPHI IBUTATEINS, JIEKTpHYe-
CKYIO MPOBOJKY, IIJTAHTH pajnaTopa, NPUEeMHYIO TpyOy BBIITYCKHOM
CHCTEMBI, OTIOPHBIE KPOHIITEHHBI KOMIIOHEHTOB | T. 1. B HEKOTOPBIX
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cllydasix MPUJIETCS 3aMEHUTh KOpOOKY Irepesiad ¢ MpUBOAAMHU YIpaB-
JICHUs], BEAYyILLME Ballbl, CLETIJIEHUE, PaJuaToOp U MEPENIHUE PECCOPBI,
IIOCKOJIbKY JIBUTATENIb CTAHET TSDKETIEE.

OpHako Bce 3TU TPYAHOCTH CTOMT IPEOAOJIETH, €CIH BMECTO
IITaTHOTO, MOPAJbHO YCTapEeBIIETO JBUTATENSI MOCTAaBUTh HOBBIH,
M3TOTOBJICHHBIN IO COBPEMEHHBIM TEXHOJIOTUSIM U COJIEpXKAIIU HO-
BbI€ JOTIOJHHUTEIBHBIC OIIIUH B CUCTEME €T0 yIpPaBIIEHUS. DTUM I10-
BBIIIAETCS TaK Ha3bIBAEMBIH TFOHUHTOBBIN TIOTEHIIMAN JIBUTATEIIS.

Hamnpumep, 3aMeHUB cTapblii ABUTATENb C OJHUM PACIPEIEIIH-
TEJNbHBIM BAJIOM Ha 0OJiee COBPEMEHHBIN JIBUTATENh C IBYMS BEpPX-
HUMH paclpe/IeIUTEIbHBIMA BaJlaMU, MOXHO Cpa3y OKHIaTh MpPH-
0aBKy MOIIHOCTH, Ja)Ke €clu paboumii 00beM JBUTATEIST COXPaHUII-
csi mpexxHUM. Ho TJIaBHBIM JOCTOMHCTBOM HOBOTO COBPEMEHHOTO
JBUTATENSl SBJSIETCS €ro Jydmiasi MPUCIOCOOIEHHOCTh K TIOHUHTY,
MIOTOMY YTO KOHCTPYKIUSl KaHAJIOB B TOJIOBKE LIMJIUHAPOB CO3JIAET
MEHbLIEE COMPOTUBIIEHUE MOTOKY ra3a U MO3BOJIUT NOJYYUTh 3HAYU-
TeNbHO OonbIIHiA 3 dexT OT MoaU(UKAINN BITYCKHOW U BBIITYCKHON
cucreM. Kpome TOro, Bo3MOXHBI U JPyrue MHTEPECHBIE JIOIOJIHE-
HUsS, MpUMEHseMble Ha OoJiee MO3JHUX MOJENSAX ABUraTesieu, Ha-
npumep, TypOOHaATyB.

Bri0op nBuraress Ui KOHKPETHOM MOJIEN aBTOMOOHIIS — 3a-
Jlaya He IpocTasi, I03TOMY peliaTh €€ JTOJKHBI CIEHaTIUCThI, KOTO-
pble OyAyT BBINOJHATH TIOHUHT aBTOMOOWIS. Kpome TpeOyembix
TEXHUYECKUX XapaKTEPUCTUK MPHU BHIOOPE TIOHWHTOBOTO JBUTATEIIS
HEOO0X0/IMMO yYecTh €Ile OJWH OYEeHb BaKHBIA (aKTOp. YUUTHIBAS
BBICOKYIO CTOMMOCTh HOBOTO JBHTaTessl, HAI0 HATH TaKOi MCTOY-
HUK MPHOOPETEHUS U3/IeNUsl, KOTOPBIN JacT rapaHTHIO Ha MpoJaBae-
MBbI€ JIBUTATENH. Takue UCTOUHUKU €CTh, OCOOEHHO B KPYITHBIX T'O-
ponax. Ob6s3arenbHO ciaeayeT nouckars nHpopmamnuoo B MIHTEpHETE.
WHoria 1meHbl CTOJh HU3KKE, YTO TMOKYIKAa MOJXKET MOKa3aThCs BHI-
rogHoi. Ho He OyneT JUIIHUM TepenpoBEpUTh HHPOPMAIIUIO Yepes3
Jpyrue UCTOYHHUKH, YTOObI yOeAUThCS B TOM, YTO UMEETE JIENO C CO-
JTUHON (PUPMOM, Jarolei rapaHTUIO Ha IBUTATENb.
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3aKa3unK 4acTO HCIBITHIBACT ONpe/eICHHbIe (DMHAHCOBBIE 3a-
TPYAHEHUS U C LIEJbI0 SKOHOMUHU CKIIOHSETCS K MPUOOPETEHUIO MO-
JIepKaHHBIX WJIM BOCCTAHOBJICHHBIX JBUTATENEH.

[Toxyrka BOCCTaHOBJIEHHOTO JIBUraTelsl — MHOTIA JIy4LIUH CIO-
co0 chenmate Xopollee M HE CIHIIKOM JO0poroe IpHOOpeTeHHE.
VY takoro aBuratesns BHyTPEHHUE JeTalu NpUupaOOTaHHBIE U HE CIIUII-
KOM M3HomIeHHble. K Tomy ’ke Ha Hero gaxyT rapantuto. Bmecre
C 3TUM 3Ta pUpMa, CIEHUATN3UPYIOIIasiCsd Ha BOCCTAHOBJICHUN JIBUTa-
TeJel, MOXKET JaXe yKa3aTb, KaKue JIeTaad HYKHO 3aMEHHUThb IIpu
nanpHeimell Moaudukauuu. Hanpumep, ecnu  npeanosaraercs
B JJAJIbHEWIIIEM IOJIb30BAaThCs OKCUAOM a30Ta, TO MOYKHO 3aKa3aTh ycC-
TaHOBKY KOBaHBIX MOPILIHEH ¥ OOJTOB MOBBILIEHHON IMPOYHOCTH AJIS
maryHoB. KoHeuHo, 3T0 moTpedyeT JOIMOJHUTEIbHBIX PACX0J0B, HO
3aTo U30aBUT OT HEOOXOAMMOCTH 3aHOBO MEpeOUpaTh BECh IBUTATEINb.

[TpuoOpereHne moaep>kaHHOTO JBUraTes OOXOIUTCS JICIIEBIIE.
Ho Taxkoii apurarens B 0053aTEILHOM MOPSIIKE CIEAYET MOJBEPIHYTh
THIATEIbHOMY OCMOTpPY, YTOObI OOBEKTUBHO CYAMTb O €r0 TEXHUYE-
CKOM cocTosiHMH. Hy)XHO TpOBEpUTH ATOT JIBUraTeib M B paboTe Ha
UCHBITATEIbHOM CcTeHze. YacTo mojaep)KaHHbIE ABUTaTEN HMEIOT
CPaBHHUTENHFHO Malblid pober. B TakoMm citydae, eciu JBUTATENb €Ille
HE CHAT C aBTOMOOWJISI, HY’)KHO OOpaTUTh BHUMAHNE HE TOJBKO Ha OT-
CYTCTBHE (WM HAJIMYKE) CIIEJOB aBapUM aBTOMOOWIIS, HO U Ha 0o01iee
ero cocrosiHue. HyXHo 3HaTh, 4YTO Mo/iepKaHHbIE ABUraTeN (U aBTO-
MOOHJIH) TIPOJIAIOT HE TOJBKO IMOTOMY, YTO OHU TOOBIBAJIM B aBAPHH.
[TpruuHOI 3TOMY MOXKET ObITh JOPOrOM PEMOHT.

OTBepHYB NpOOKYy MacjaO3aJMBHOM TOPJIOBHUHBI, KEJIATEIHLHO
IIPOBEPUTH BHYTPEHHIOIO TOBEPXHOCTh MPOOKU M CaMO Maciio, BHIHYB
MacisaHbIA 1Iym. Ecim maciio uMeer BUJ «MalioOHE3a», 3HAYUT B HETO
Toraja OXJIaK/Iaomas )KUAKOCTh Yepe3 TPELIMHY B FOJIOBKE LIMIIMH/I-
POB WJIM Yepe3 NPOOUTYIO MPOKIIAAKY MO TOJIOBKY OJI0OKa IIWJIMH/IPOB.
OT npuoOpeTeHus TAKOTO IBUTATENS CIETYeT OTKAa3aThCA.

IIpu pazbopke MOAEpKaHHOTO JBHUTATENH HYXHO OOpaTHTb
BHMMAaHHE Ha MIPOCTPAHCTBO IOJ KPBIIIKON I0OJIOBKM OJ0Ka LMIHH]-
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4. Ilepeobopyoosanue dsuzamens

poB. Haymmune Harapa wiaM OTJIOXKEHUN CBHUJIETEIBCTBYET O CHCTEMA-
TUYECKOM IIEPErpeBe IBUTATENs UM O HEPETYIAPHOM 3aMEHe Macia.
OcMmoTp cBeuell 3aKUTraHus MOKET TakK€ MHOTOE paccKa3aTh O TEX-
HUYECKOM COCTOSIHUU JIBUTATEIsL.

Bce aBuratenu wMeEOT WACHTH(HKAIMOHHBIM HOMEp, IMpH-
CBAaMBAaEMbIil 3aBOJJOM-U3TOTOBUTENEM. JTOT HOMEpP yKa3aH B PErHU-
CTpPAIIMOHHBIX JIOKYMEHTaX Ha aBTOMOOWIIb, IO3TOMY O 3aMEHE JIBU-
ratenst Heooxoaumo yBenomuth ['MBJI/I. [Tocne monudukanuu nu-
rateisi Hy)HO aBToMoOuib npenbsButh uHcnekropy I'MB/I/I. Ero
Oy/eT MHTEepecoBaTh, MPEXkAE BCETO, OT KaKOH MAIIWHBI 3TOT JIBUTA-
Tenb. [locne 3Toro BbLAAAYT HOBBIE PETUCTPALMOHHBIE JTOKYMEHTBI
Ha aBTOMOOWIb, 0€3 KOTOPHIX HEJIb3sl OYAET MPOUTH €ro ovepeHOM
TEXOCMOTD, a TeM 0oJiee MpoaTh.

Hu B xoem ciyuae Henb3sl mpuoOpeTaTh ABUrarelb 0e3 J0KY-
MEHTOB U 0e3 HICHTU(UKAIMOHHOTO HOMepa. JlBurarenb MOXKeT
0Ka3aThCsl KPaJCHHBIM.

Kpome 'MB/1J] nadopmaruio o MoauduKauy IBUTATENS He-
00X0IMMO COOOILIUTH TAK)KE CTPaXOBOW KOMIAHWHU, KOTOpasl BbIIa-
BaJla CTPaxoBOHM MOJIMC HAa aBTOMOOWJb. B mpOoTHBHOM ciydae oHa
MMeEeT IIPAaBO aHHYJIMPOBATh CTPAXOBOM MOJIUC. A €3/IUTh HA aBTOMO-
Ouse 0e3 CTpaxOBaHUS T'Pa)XJTAHCKOW OTBETCTBEHHOCTH HE3aKOHHO.
W 5TM, KOHEYHO, B TEPBYIO OYEpPEb 3aWHTEPECYETCS JIOPOXKHAas
noJIHst. XyXe Bcero OyaeT, eciii aBTOMOOHIIb MOMA/IET B aBapHIo
U NIOCTPaaeT KTO-I11M00 nocTtopoHHUM. CTpaxoBas KOMIAHUS OTKa-
KETCs TUTATUTh BJIAJIENbIly aBTOMOOWIISI cTpaxoBKy. OH emie Oymaer
00s13aH 3aIIaTUTh MOCTPAIABIIMM HEMAJTYI0 CYMMY JICHET 3a yuiep0o
3I0POBBIO U 32 MOPAIBHBIN yIIEepo.

JlypauuTh CTpaxoBYH0 KOMIIAHMIO HET cMbicia. Eciou crpaxo-
Bas KOMIIAHUS MOTPeOyeT MPOBECTH SKCIEPTHYIO MPOBEPKY aBTOMO-
Ounsi, ee HEOOXOAWMO BBITIONHUTH B OJHOM M3 JIMAarHOCTUYECKUX
LIEHTPOB, KOTOPOMY CTpaxoBasi komnaHus joBepser. Ho He cnenyet
MPEeIbABIATh aBTOMOOUIIb Ha 3KCIEPTU3Y [0 TEX IOp, MOKa HE 3a-
KOHYEHBI BCE pabOThl M0 TIOHWHTY HE TOJBKO JBUTATENS, HO U JpY-
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TUX CHUCTEM. DKCIepTH3a — aHaJIOr YIIyOJIEHHOTO TeXOCMOoTpa. 3a-
Jada KCIepTa — yOeIuThCS B TOM, YTO aBTOMOOWIIb C HOBBIM JBUTA-
TeneM Oe30MaceH JJig BOAMUTENS U OKPYKAIOIIUX, YTO OH CIIOCOOEH
BOCIIPUHUMATLb YBCIMYCHHLIC HArpPy3KH, BBI3BAHHBLIC IMOBBLIICHUCM
MOITHOCTH ABUTI'AaTCIIA.

KOHTpOJIbeIe BOIIPOCHI M 3a1aHUA

1. Uro HaspiBaercs mepeoOopymoBanueMm asurarens? Kakue Bujbi
paboT BBIOTHSIOTCS TIPH 3TOM?

2. Kakue ocHOBHBIC (haKTOPHI BIMAIOT Ha HAJEKHOCTh M JIONTOBEY-
HOCTb JBHUTATEINS?

3. HazoBuTe ocHOBHBIE TpeOOBaHUs, MPEABSABISIEMbIE K TPOYHOCTH
MOPILHEH.

4. Ins 4yero HEOOXOAWM paclpelelUTeNbHbIH Bal B JBUraTeie
BHYTPEHHETO CropaHus?

5. B xakux cirydasix IpUMEHSIOTCS JiBa paclpeienuTeNbHbIX Baja?

6. Uro Takoe (asbl razopacnpenenicHus asuratens? MOXHO U
VMU yTIPaBIATH?

7. KakoBa poib Npy>KHH W KIANaHOB B ra30paclpeeIuTeIbHOM Me-
XaHu3Me?

8. HazoBute ocHOBHBIE ()YHKIMH OJOKa LWIMHAPOB MOPIIHEBOTO
JBC u rnaBHBIE TPeOOBaHUS, IPEABSIBIAEMBIE K 3TOMY HU3JIEIHIO.

9. Kakue mpuMeHsoTCsl criocoObl MOAM(HUKAIINY MATYHOB M KOJICH-
yaThiX Bajgos JIBC?

10. B kakux ciydasix NPOM3BOAUTCS TMOJHAs 3aMeHa JABHIATels
B aBTOMOOMIIE?
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5. ABTOMOBUJIBHBIE 3JIEKTPOHHBIE CUCTEMBI

5.1. BJI0K 3J1eKTPOHHOI0 YIIPABJICHHUS

B HacTosiiee BpeMsi 04eHb OBICTPBIMU TEMIIAMU PAa3BUBAIOTCS
AJIEKTPOHHBIE CUCTEMBI, yCTaHaBIMBAaeMble Ha aBTOMOOWIAX. Boib-
I11€ BO3MOKHOCTH BBIYUCIIUTEIBHON TEXHUKU U YMEHUE UX UCIIOJIb-
30BaTh IIMPOKUMH KpyraMy HacelleHUs NPHUBEIM K TOMY, YTO BO
MHOTHX CTpaHaX aBTOMOOWJIb 0€3 3JIEKTPOHHBIX CUCTEM CTall HEKOH-
KypeHTOCIOCOOHbIM. [loTpeOuTenssM OH KaKeTcsi apXauyHbIM,
HE COOTBETCTBYIOLIUM COBPEMEHHOMY YPOBHIO Pa3BUTHUS TEXHMKH.
[ToaTOoMy npuMeHEeHue EKTPOHHBIX CUCTEM SIBISETCS HEM30EKHBIM
CJIEJICTBUEM Hay4YHO-TEXHUUYECKOTO Mporpecca.

Pa3BuTHI0O aBTOMOOMJIBHBIX 3JIEKTPOHHBIX CHUCTEM CIIOCOOCT-
BOBAJIO U MOSBJICHUE BO MHOTMX CTpaHaX HOPMAaTUBHBIX JOKYMEH-
TOB, PErJIAMEHTHPYIOLIUX MPEIEIbHO J0MYCTUMBIE TEXHUKO-IKOHO-
MHYECKHE TTOKa3aTesin aBTomoOusei. MHOTHe U3 TaKiMX HOPMATHBOB
HE MOTYT OBbIThb peaan30BaHbl 0€3 NMpUMEHEHUs IeKTpoHUKU. Ha-
pUMep, BO MHOTHX CTpaHaX OrpaHUYMBACTCS TOKCHYHOCTH O0Tpabdo-
TaBILIMX ra30B U MaKCUMAJIbHBIN pacxo]l TomumBa. Hapymenue Hopm
MaKCHMaJIbHOM TOKCHUYHOCTH, KaK MpPaBUJIO, HE JOIyCKAaeTcs, a Ha-
pyLIEHHNE HOPM TOIUIMBHON SKOHOMMYHOCTH BJIEYET 3HAUUTEIbHBIN
mrpad GUPM-U3roTOBUTEICH.

[IpakTHyecku Bce COBpEMEHHbIE aBTOMOOUIIHN YK€ UMEIOT Oop-
TOBblE€ KOMIIbIOTEPBl. OOBIYHO OOpPTOBON KOMIBIOTEP HA3BIBAIOT
010K0M I1eKmponnozo ynpaenenus — bJY.

BOY — 310 «MO03r» cucremsl ympasieHust asuratenem. Oc-
TaJbHbIE COCTaBHBIE HJIEMEHTHl CHUCTEMBbI YIPaBJIEHUS — 3TO Pa3HO-
oOpa3Hble JaTYNKH, U3MEPSIONINE MHOTOYNCIICHHbIE TapaMeTPhI pa-
00THI ABUTATENS U MocTaBisitonue nadopmanuio B B3Y. Ha ocHoBe
MOJIyYeHHOH OT AaTuukoB mHpopMmanuu BDY, ucnons3ys 3anoxeH-
HYIO B €T0 MaMSATh MPOrpaMMy, BBIPA0aThIBAET BBIXOTHBIE CUTHAIBI,
YIPaBISAOUIUE PA3TUYHBIMU UCIIOIHUTEIBHBIMA MEXaHU3MaMH JIBH-
raTesisi ¢ HIOMOILBIO pelie U 3JIEKTPOMArHUTOB.
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B3OV ynpapnser mogadel TomiMBa B HWJIMHJIPHI, 3aKUTAaHUEM
U ropeHueM paboueill cMecH, BBIITYCKOM OTpa0OTaBIIMX Ia30B U JApY-
TUMHU TporieccaMu. 3anoxeHHas B BOY mporpamma npusBana obec-
MeYMBaTh ONTHMAJIbHYIO MOUTHOCTh U SKOHOMUYHOCTb JABUTaTENs Ha
T0060M pexkuMe ero paboThl P MUHIUMYME BPEIHBIX BHIOPOCOB.

[lepBoHauanbHBIM HAa3HAYEHUEM CHCTEMBI YIPABIICHUS JBUTa-
TeJleM ObLIO CHWKEHHE BPEAHBIX BBIOPOCOB IYTEM ONTUMAJILHOTO
yIOpaBieHUs MoAayell TOIJIMBA U CIELUAIbHBIMU KOMIIOHEHTAMHU,
BCTPOCHHBIMHM B KOHCTPYKIIMIO JIBUTATEJIs JUIsl YIYYIIEHUS €ro KO-
Jorn4eckux napamerpoB. Ho mo mepe Toro kak KOHCTPYKTOPBI OC-
BaWBaJIi KOMIIBIOTEPHOE YIPABIIEHUE, OKa3ajJoCh, YTO OOPTOBOM
KOMIBIOTEP CIOCOOEH BBIMOJIHATH U MHOTHE JApyrue QpyHkmuu. Tak
[0/ yIpaBJ€HUE MONalu TUAPOYCUIMTENb PYNsl, CUCTEMa KOHJIHU-
[IMOHUPOBAHMSI BO3lyXa, YIpaBJIeHHWE KOPOOKOH mepenad, aHTHOIO-
kupoBoyHas cucrema (ABC) u muoroe apyroe. Co BpeMeHeM Mosi-
BUJIUCh HOBBIE JATYMKH, MOBBICUJIACH YyBCTBUTEIBHOCTb U HaJIEXkK-
HOCTb KOMIIBIOTEPOB, CYLIECTBEHHO BO3pOCIIa UX MAMSTh, IOSBUIIACH
BO3MOYHOCTb X IIEPENPOrpaMMHPOBAHUS.

Ha HexkoTophIX MOJENsIX COBPEMEHHBIX aBTOMOOWIIEH YK€ yC-
TaHABJIMBAIOT [0 HECKOJBKO KOMIBIOTEPOB, KaXIbI M3 KOTOPBIX
IIpeAHA3HAYEH /I YIIPaBICHUs KOHKPETHOU cucrtemoi. Ho onuH u3
3TUX KOMIIbIOTEPOB — riaBHbIA. OH ynpaBisieT BCEMU OCTaJbHBIMU
KOMIBIOTEPaMH, OCYLIECTBISIET OOMEH MH(pOpManueil Mexay KOM-
NbIOTEpaMH OTIENIBbHBIX cucTeM. Hampumep, oaunH ux nepudepuii-
HBIX KOMIIBIOTEPOB YIPABJISET CUCTEMON KIIMMAaT-KOHTPOJIs, KOTOpast
MOJJIEP’KUBAET 3aJJaHHYIO BOJUTENIEM TEMIIEPATYpy B CaJIOHE.

[Io mepe pacmupenust (yHKIMI OOpPTOBOro KOMIIBIOTEPA
U, COOTBETCTBEHHO, OJI0Ka AJIEKTPOHHOI'O YIPABIIEHUS B COBPEMEH-
HOM aBTOMOOMIE BOY cTai He TOMBEKO MO3IrOM JIBUTaTels, HO M MO3-
roM Bced MamnHbl. CerojHsi 3J€KTPOHHKA B aBTOMOOWIIE HIPaeT
POJIb OJTHOTO M3 TJIABHBIX 3JIEMEHTOB YIPaBJIEHUS. ABTOMOOUIIBHYIO
AJIEKTPOHUKY MOKHO YCJIOBHO pa3feluTh HA TPU YacCTH: CUCTEMY
YIOpaBJIEHUS CUJIOBBIM arperaTtoM, CHUCTEMY YIPaBJICHHUS XOJI0BOM
4acTbIO M CUCTEMY YIIpaBJIeHHs 000pyI0OBAaHUEM CAJIOHA.
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Cucrema ynpaBiIeHHs CHUJIOBBIM arperatom IpeaycMaTpuBaeT
yIpaBieHUE TPAHCMHUCCHEW aBTOMOOWIIS; yIpaBi€HHE XOJ0BOW 4Ya-
CTBIO — 3TO YIIpaBJIEHUE MTOABECKO, cTabMiIn3anus 3alaHHOM CKOpo-
CTH JBWXEHMSI aBTOMOOWJIS, pEryJIMpOBaHUE PYJIEBOIO YIPaBJIECHUS
U ympaBieHue aHTHOnIokupoBouHOU cucrtemoil (ABC); oObekramu
yrpaBieHUs: 000pYI0BaHUs CaJOHA SIBIISIFOTCS KOHIUILIMOHEDP BO3.Y-
Xa, JJEKTPOHHAs MaHelb NPHUOOPOB, MHOTO(PYHKIMOHATbHAS HH-
(bopmanoHHas CUCTEMa, CUCTEMa HaBHUTAIlMH U TIp.

[IporpaMmma ynpaBiieHUs JIBUTaTelIeM COAEPXKUTCS B YUIIE,
pacrnoyio’)keHHOM Ha MarepuHckod tatre bOY. Uun — 310 uHTE-
rpajgbHasl cXema, T. €. OTPOMHOE KOJIMYECTBO MUKPOCXEM, KOTODPbIE
BCTPOEHBI B MAJICHbKYIO IJIACTUHKY U3 MOJIYIPOBOJHUKOBOIO MaTe-
puana. Yum o0nagaeT o4eHb 3HAYUTEILHBIM 00bEMOM MaMSITH, B KO-
TOPOM HAXOAUTCS MporpaMMa yIpaBJIEHHUs, a TAKKE MAacCUB TaOIUI]
M KOHCTaHT, KOTOpbIE HEOOXOIUMBI IJIsi PadOTBHI MPOrpaMMBbl. OTY
namsth Ha3piBalT PROM (Programmable Read Only Memory —
IIporpaMMupyemMasi HaMsTh, TOCTYIIHas TOJIBKO JUIsl UTEHUS).

B Hekoropbix BOY uun npocTo BCTaBiieH B MaTEPUHCKYIO TUIa-
TY, U €r0 MOXHO JIETKO yJAJIUTh U 3aMEHUTH ApyruM. B npyrux bOY
YUI BIASH B MAaTEPUHCKYIO IU1aTy. BriasHHBIN 4 HE peKOMEeHyeT-
Csl U3BJIEKATh U3 MAaTEPUHCKOM IJIaThl B JOMAIHUX YCJIOBUAX. Yum —
JIOpPOTO€ M JIEIMKATHOE YCTPOMCTBO, W Mayieiinasi OommuOKa MOXKET
0€3BO3BpaTHO €ro HCIOpTUTh. Hampumep, [Uisi BHaWBaHUS dHWIIA
B MAaTE€PUHCKYIO IJIaTy HEOOXOAMMO CTPOrO JI03UPOBAHHOE KOJIMYE-
cTBO Tema. IleperpeB moxker ucnoptuth Iuaty M yun. Kaudectso
MaKu MpoBepsieTcs: moa Mukpockonom. CyliecTBYOT (GpupMbl, pac-
MOJIAraloIIxe CIEHaTNCTaMU U HEOOXOIMMBIM 000pyI0BaHUEM, KO-
TOpBIE MOTYT BBIMOJHHUTH ATy paboTy KaudecTBeHHO. Jlydmie oOpa-
TUTBCS 32 TOMOUIBIO K HUM.

BopToBoil koMIBIOTEp MOXKET OBITH BCTPOEH B BO3/1yX03a00p-
HHK I10]1 JIOOOBBEIM CTEKJIOM aBTOMOOMIIS, MO/, JIULIEBOH ITaHEJIbIO UIIH
HaxoJIUTbCSI B MOTOpPHOM oTaeneHuu. Hekxortopeie BOY copsitansl
B HHUIIIE JUISl HOT BOJUTENS WIH, Yalle BCEro, — Maccakupa.
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5.2. Komnbiotep n Moan(puKkanus JABUraTeIs

IIpunuunsl ynpasaenusi apurareaem. Camu no cebe usme-
HEHUSl B CHCTEME YIPaBJICHUs JBUTAaTEIEM MOTYT MOBBICUTH MOII-
HOCTb JBuratens. Ho creneHb MOBBINIEHHS MOIIHOCTH 3aBUCUT OT
TOT0, HACKOJIBKO JTAJIEKO 3aIllJI0 nepenporpamMmmupoBanue. He ouens-
TO CJEAYyeT JOBEPATh PEKIAMHBIM 3asBICHUSM MPOU3BOIAUTENS
O MPOLIEHTaX MOBBIIIEHUS] MOIIHOCTH. M3roToBUTENH MPOTrpaMMHOIO
MPOJYKTa MOJKET IMPEYBEIMUUTh CBOU JIOCTHXKEHHUS. B HEKOTOpBIX
CJIydasiX MOBBILLIEHNE MOUTHOCTHU JOCTUTAETCS 3a CUET MOIU(pUKALIUN
CUCTEM JBMIraTreisl, a HE 3a CUYET HOBOM IpPOrpaMMbl YIIPaBJICHUS.
IIporpaMmmMa MOXkeT OCTaTbCs CTApOM.

CaMo nepenporpaMMUpPOBAHUE MOXET JaThb HEKOTOPBI BBIUT-
PBIII, HO 3HAYUTEIBHO O0JbIIero 3 (deKTa MOKHO JOOUTHCS MOIH-
¢uKanmerd BceX B3aWMOCBSI3aHHBIX W B3aMMO3AaBUCHMBIX CHCTEM
nsurarens. 11 Hao60poT, N3MEHEHUsI B MEXaHWYECKOM 4acTu JBHra-
TeJsl MOTYT HE JaTh KEJIAeMbIX PE3yJIbTaTOB, €CIM COOTBETCTBYIO-
M o0pazoM He repenporpamMmupoBats bOY.

Hanpumep, ToJIbKO 3aMEHOMN YnIla Ha CTaHJAPTHOM aBTOMOOU-
Jie MOKHO TOBBICUTh MOIIHOCTDH ABUTaTENs HA 7—8 %. A ecnu 3ame-
HUTh HA CTAHJAPTHOM JIBUraTelle BIYCKHOM M BBIIYCKHOM KOJIIEK-
TOPBI, paclpeleUTENbHBIA Bajl U K 3TOMY J100aBUTh 3aMEHY YMIIa,
TO YBEJIMUEHUE MOILIHOCTH MOKET COCTaBUTh yxke 20 %.

3aBojcKas mporpamma, 3ajoxkenHas B BOVY cepuiiHoro aBTo-
MOOuMIIs, TIIyOOKO TMpOJiyMaHa, BCECTOPOHHE MPOTECTUPOBAHA U OY-
JeT XOpolo paboTaTh C JABUTaTeIeM B CTaHIAPTHOM HCIIOJHEHHH.
I'maBHBIE 3a7auu, CTOSIBIIME TMEpPE] KOHCTPYKTOPAMM, COCTOSIIH
B TOM, YTOOBI OOECIEYUTH XOPOUIYI0 TOIUTUBHYIO SKOHOMHYHOCTB,
MUHUMH3HPOBATH BPEAHbIE BEIOPOCH B aTMOC(eEpy, JOOUTHCS ONTH-
MaJbHOW YNPaBISEMOCTH M JOJTOBEYHOCTH JIBUraTess. 3ajada TIO-
HEepa — YBEJIMYUTh MOIIHOCTh ABUrareis. Bece ke octaibHOE BTOPO-
crereHHo. [loatomy mporpamma, koTopas Tpedyercs 1isi Moaupu-
Kalluy JBUraress, OyleT OTIu4aThcs OT 3aBOJCKOM.
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B xone moaudukanum ABUrarens ¢ LENbI MOBBIIIEHUS €ro
MOIIIHOCTH 3aBojickasi mporpamma bBOY morpebyer mepepaboTKu
B YaCTH ONEPEXKEHUS 3aKUTaHUs U 0OpaTHOW CBS3U IO MOJAAYE TOTI-
muBa. OOBIYHO BCE IBUTATENIM HOBBIX aBTOMOOMIIEH pacCUMTaHbI Ha
HCIO0JIb30BAHME TOIUIMBA C HAaWMEHBIIMM JJIs 3a/JaHHON CTENEeHU
C)KaTHs OKTaHOBBIM uucioM, paBHeIM Al1-95. Ho B Poccun mmpoxo
MIPUMEHSIETCS TOIUIMBO ¢ OKTaHOBBIM uuciioM Al-92, a B HEKOTOpbIX
ctpaHax EBpomnbl BcTpeuaerca tommBo 91 RON u naxe xyxe. g
JOCTHXKEHMS Ja’Ke MPOEKTHON MOIIHOCTH B TaKMX CIIydasX TpeOyeT-
Csl YBEJIMUUTh YroJl ONEPEXKEHUS BIPHICKA TOIIMBA U CKOPPEKTUPO-
BaTh OOpaTHYIO CBSI3b Ui MOJA4M OOJIBIIETO KOJIMYECTBA TOILJIMBA
IIpU BBICOKOM 4acTOTE BpalleHUs KOJIEHYAaToro Bana asurarens. Ho
IIPU 3TOM BO3HHKAET MPOOJIEMa C OKTAHOBBIM UHCIIOM.

[Ipyn yBenuueHuM yriaa ONEpPEKEHHs] 3aXKUTaHUS BUTATEIb
MOXXET MPOSIBUTh CKJIIOHHOCTh K JI€TOHAIIMU, YTO JJISl HETO OIAcHO.
[ToaTomy, ecnu ans yBEIUYEHHs] MOLIHOCTH pemieHo B BOVY 3ame-
HUTh KapTy ONEPEXEHUS 3aKUTaHMsl, TO MOTpedyercsd NepeiTH Ha
TOIIMBO ¢ 0oJiee BBICOKMM OKTaHOBBIM umciioM. B Poccun makcu-
MaJbHOE OKTAHOBOE YHCJIO MMEET TOJbKO OeH3mH Mapku AM-98, na
1 TO He Be3ze. B SlnoHun BeIyckaeTcst OEH3MH C OKTAHOBBIM YHC-
soMm, paBHbIM 100.

[ToTpebHOCTh B OeH3MHE ¢ 060JI€€ BBICOKMM OKTaHOBBIM YHCIIOM
HE BCErjJa BbI3BaHa TOJIKO OllepekeHneM 3axuranus. [Ipocteie Mo-
madukanuu [IBC ycnenrHo MOoTyT paboTaTh TOJNBKO 33 CUET YBEIH-
YeHMsI yIila ONepexeHHs 3akuraHus. boiiee ceppe3Hble JOOAaBKU
BpO/I€ OKCHJIA a30Ta, HaJ/1yBa, OBBILIEHHUS CTEIIEHU CKATHUS 3a CUET
YCTaHOBKHM 00Jjie€ BBICOKMX IOpIIHEM MOryT HOTpeOoBaTh aaxe
YMEHBIICHHS yIJIa ONepeXeHus 3axuranus. Hanbonpmee yBennye-
HUE€ MOIIHOCTH JIOCTUTaeTCsl 32 CUET Mep, MOBBIIIAIOIINX JaBICHUE
ra3oB B LWIMHJIpPAX. YBEIUYEHHE paO0OYero MaBJICHUS TMOBBIIIACT
TpeOOBaHUS K OKTAHOBOMY UHCITY.

N3Bieyenune koa0B HeucnpasHocreil. [Iporpamma ympasiie-
HUS JBUTATEJIEM COJICPKUTCS B UHUIIE, KOTOPBIM pacmoiiokeH B BOY.
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B3OV (koHTposiep) MOCTOSHHO CIEIUT 3a pabOTON BCEX JaTYUKOB
Y UCTIOTHUTENIbHBIX MEXaHU3MOB CHCTEM yrpasieHus. OH crocobeH
ONpEAENATh UX OMMOKH (HEMCIPABHOCTH) U cOOOIIaTh 00 3TOM BO-
JUTENI0. DTO Ha3bIBaeTCS OOPTOBOM CHUCTEMOM JAMATHOCTUKH WIH
CUCTEMOM CaMOJIMATHOCTHUKHU.

Cucrema caMOJUarHOCTUKU NO3BOJIAET U3BJIe4Yb U3 bOY uH-
dopmano 00 HMCTIPABHOCTH JATYMKOB W HCIIOJHUTEIBHBIX YCT-
pPOMCTB cuUCTEMBI yrpaBieHUs nBurateneM. [Ipu BOSHUKHOBEHHHU Ka-
KOH-TMO0 HEMCIPaBHOCTH OOPTOBAsi CHCTEMa AMArHOCTHKH COOOIIa-
er 00 atom Bojutento curHanbHoi jammnoukoii CHEK ENGINE
(IpoBepb JIBUTATENb), PACIIONOKEHHON Ha maHenu npudopos. B 3a-
BUCHMOCTH OT THIIa OLIMOOK (HeucrpaBHOCTeH) B maMmsTh bOY 3a-
HOCHUTCSI KOJI COOTBETCTBYIOIIEM HEHCIPABHOCTH, MO KOTOPOMY
MOXXHO OIIPEAEIUTh HEHUCIIPABHOCTb JUArHOCTUPYEMOM CHCTEMBI
U Ja’K€ MECTO HEMCIPAaBHOCTH.

Paznnyator ommOku (HEUCHPaBHOCTH) OJHOKpPATHbIE, MHOIO-
KpaTHBIE U TEKYLIUE.

Oonokpammusvle oumudOKU — 3T0 HEUCIIPABHOCTH, MOSIBIISIOIINE-
Ccsl HE Yallle, 4YeM OJMH pa3 B JBe MUHYTHI. [loicuctema camoimaruo-
CTUKH 32KHUTaeT JMArHOCTUYECKYyI0 jamiy Ha BpeMms 0,6 ¢, HO kon
HEUCIPABHOCTHU HE 3aHOCUTCS B MAMSITh KOMIIBIOTEpA.

Muozokpamnsle owudKku — HENCIPABHOCTH, MOSBIISIOLINECS
OoJiee o1HOTO pa3za 3a JABe MUHYTHL. [lojcucTeMa qUarHOCTHKY 3aHO-
CHUT KOJIbl HEHUCIIpaBHOCTEN B MaMsTh KoMIbloTepa. Eciau B TeueHue
JBYX 4acOB KOJI HEUCIPABHOCTU HE MOBTOPSETCS, TO OH CTUPAETCS
u3 namstu bOY.

Texyuwjue outudKu — HEUCTIPAaBHOCTH, IIPUCYTCTBYIOLIUE B JJaH-
HBIl MOMEHT B JUAarHOCTHUPyeMOU cucreMe. B aTom cinydae noxacuc-
TéMa JUarHOCTHKHU BKJIIOYAET JAMAarHOCTUYECKYIO JIAMITY, yKa3bIBas
Ha HAJIMYKME HEUCIIPABHOCTEN.

JlmarHocTUuecKuii Ko MOXHO M3BJeYb U3 namatu bOY, nox-
KIIFOYMB K IMarHOCTUYECKOMY Pa3beMy CUCTEMBI CHEIMAIbHbIN IpHu-
0op — ckaHep (aBTOCKaHEp) WM CYUTHIBATEIh KOJOB. OOBIYHO 3TOT
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pazbeM HaXOJUTCS CIIeBa MOJI JTUIEBOM MaHe- —
np10. O pacnoJioKEHUU TUArHOCTHYECKOTO z — N

pasbeMa B KOHKPETHOM aBTOMOOWJIE M O 3Ha- m
0
@
9
@
2

YEeHUU KOJIOB Oojiee MOAPOOHO pacckazaHo
B «PyKOBOJICTBE IO 3KCIUTyaTalluhd U PEMOH- é
TY aBTOMOOMJIS».

JI1s uTeHrs: KOJI0B HEUCIPABHOCTEN TTPHU é
MIOMOIIM aBapHUHOHN JIAMITIOYKH HEOOXOAMMO

10
npy HepaOOTaroIIEeM JIBUTATENE 3aMKHYTh KOH- @

Q=Q- Q-

TakTel /() W /2 NJMArHOCTUYECKOTO pa3beMma L._,—/

1

& >

(puc. 5.1) u 3aTeM BKIIIOUUTH 3aKUTaHKE. N =

B s1oM pexume BV ympapmsier o~ 4. J-1. Buewnuit - sun
JUArHOCTUYCCKOI'O

YEHUEM aBapHUIHOW JIaMIIbl, BBICBEUMBAs Xpa-
HSIIKAECS B €ro MaMsiTH KOJbl HEUCIPaBHO-

pasbeMa

creit (Tabmuia). OOBIYHO MCTIONB3YIOTCS IBY3HAUYHBIE M TPEX3HAUHBIC
KOJIbl HEUCITIPABHOCTEH, KOTOPhIC BBICBEYMBAIOTCS MOCIIEIOBATEIIHHO
4epe3 JUIMHHYIO Tay3y. Mex 1y nudpamu Koga — KOpoTKas maysa.

JAunarnocruyeckue koast b3y

Kon OnucaHue HEUCPaBHOCTEN

12 |PaboTrocnocoOHOCTh JUATHOCTUYECKOM LIETTH

13 | Huzkuii ypoBeHb CUTHAIA IaTYMKA PACXO/ia BO3yXa

14 | Beicokuii ypoBEHb CUTHAIA IaTYMKA pacXoja Bo3ayxa

17 | Huzkuii ypoBeHb CUTHaJa IaTYMKA TEMIIEpaTyphbl BO3ayXa

18 | Beicokuii ypoBEHb CUTHAA JaTYMKA TEMIIEpaTypbl BO3 yXa

Huskuii YPOBCHL CUT'HAJIA JAaTYUKAa TEMIICPATYPbL oxnaxcﬂafomeﬁ
KUIKOCTH

21

22
KUAKOCTU

Bricokuil ypoBeHb cUTHAJIA JaTUMKA TEMIEPATYPhI OXJIaXAat01Iei

23 | Huzkuii ypoBeHb CUTHaJa JaTYMKA MOJOXKEHHS TPOCCENbHON 3aCIOHKH

24 | Beicokuil ypOBEHb CHUTHANA JaTYUKa MOJIOKEHUS APOCCENBHON 3aCIOHKU

25 | Huskwuit ypoBeHb HanpspKeHUs: OOPTOBOI ceTH aBTOMOOMIIS
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Tpooonicenue mabauyot

Kon OnucaHue HEUCPaBHOCTEN

26 | Belcokwuii ypoBeHb HaIpsHKEHUs] OOPTOBOM CETH aBTOMOOHIIS

31 | Huskuit ypoBeHb curnana koppekropa CO

32 | Beicokuit ypoBeHb curHana koppekropa CO

41 HeucnpaBHocTh 11eNu JaTYMKa A€TOHALUN

51 |HewucnpaBHOCTh OiiOKa yripaBieHUs

53 |HeucmnpaBHOCTb JaT4YMKa YIIIOBOW CUHXPOHU3ALNUU

54 | HeucnpaBHOCTb JaTUMKa MOJIOXKEHUS PacHpeeUTENbHOrO Bajia

61 | COpoc 010Kka yrnpaBieHUs

62 | HemcnpaBHOCTH ONEpaTUBHOM MaMsTH OJIOKa yHpaBICHHs

63 | HeucnpaBHOCTb OCTOSIHHOW MaMATH

64 HewncnpaBHOCTb NpH YTEHUHM SHEPrOHE3aBUCUMOM MaMsTH OJIoKa
yIpaBJIeHUs

65 HewncnpaBHOCTB NpH 3aNMCH B SHEPTOHE3aBUCHMYIO MAMSTh OJIOKa
yIpaBJIeHUs

71 Hwuskas yactoTa BpallleHUs] KOJIEHYaToOro Baja IBUTATElNs Ha XOJIOCTOM
xony

7 Bericokas yacToTa BpallleHHs KOJIEHYaTOro Baja IBUTaTelNs Ha X0JI0CTOM
xony

]1 MaxkcumansHOe CMeNIeHue yriia onepexeHus 3axuranus (YO3)
B 1-M HWIMHJpE NpU PErYIUPOBAHUU IO AECTOHAIUU

82 MaxkcumanbsHoe cMemenue Y O3 Bo 2-M HWINHAPE MPU PEryIUPOBaHUU
0 JIETOHALIUU

33 MaxkcumanpsHoe cMerenue Y O3 B 3-M UIHHAPE NP peryaIupoBaHuU
0 JIETOHALIUU

34 MaxkcumanbsHoe cMerenue Y O3 B 4-M UIHHAPE NP peryaIupoBaHuU
0 JIETOHALIUU

85 MaxkcumanbsHoe cMerienue Y O3 B 5-M UINHAPE NP peryaupoBaHuU
0 JIETOHALIUU

36 MaxkcumanbsHoe cMemenue Y O3 B 6-M UIHHAPE NpU peryaIupoBaHuU
0 JIETOHALIUU

g7 MaxkcumanbsHoe cMemienue Y O3 B 7-M IUINHAPE NP peryaIupoBaHuU

o AC€TOHAaIuKn
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Oxonuanue mabauyvl

Kon OnucaHue HEUCPaBHOCTEN
38 MaxkcumanbsHoe cMerienue Y O3 B §-M UIHHAPE NP peryaInpoBaHuU
TI0 IETOHAIINH
131 |HeucnpaBHocth hopcyHkH 1 (KOPOTKOE 3aMBIKaHHE)
132 | HeucnpaBHoctb hopcyHkH 1 (0OpHIB)
133 | HeucnpaBHocTh popcyHKH 1 (KOPOTKOE 3aMBIKaAHUE HA «MACCY»)
134 | HencnpaBHocTh hopcyHKH 2 (KOPOTKOE 3aMBbIKaHHE)
135 |HeucnpaBHocTh hopcyHKH 2 (0OpHIB)
136 |HeucnpaBHocTh popcyHKH 2 (KOPOTKOE 3aMBIKAHUE HA «MACCY»)
137 |HeucnpaBHocTb hopcyHKH 3 (KOPOTKOE 3aMBbIKaHHE)
138 | HencnpaBHocTh hopcyHkH 3 (0OpHIB)
139 | HeucnpaBHocTb popcyHKH 3 (KOPOTKOE 3aMBIKAHUE HA «MACCY»)
141 |HeucnpaBHocth hopcyHKH 4 (KOPOTKOE 3aMBbIKaHHE)
142 | HeucnpaBHocTh hopcyHKH 4 (0OpHIB)
143 | HencnpaBHocTb popcyHKH 4 (KOPOTKOE 3aMBIKAHUE Ha «MACCY»)
161 |HeucnpaBHocts 0OMoTkH 1 P/IB (kopoTKOe 3aMbIKaHue)
162 | HeucnpaBHocts 00MoTku 1 P/IB (0OpbIB)
163 |HeucnpaBHocts 0OMoTkH 1 P/IB (KOpoTKOE 3aMBIKaHHE Ha «MACCY»)
164 | HencnpaBHocth 0OMoTKH 2 P/IB (KOpOoTKOE 3aMBIKaHue)
165 |HeucnpaBHocts 06MoTkH 2 P/IB (00pHIB)
166 |HeucnpaBHocth 00MoTKH 2 P/IB (KOpOTKOE 3aMBIKaHHE Ha «MACCy»)
167 |HeucnpaBHOCTH 11 perie OeH30Hacoca (KOPOTKOE 3aMBIKAaHHE)
168 | HencnpaBHocTb Lienu pene OeH3oHacoca (00phIB)
169 HewncnpaBHocTs nenu pene 0eH3oHacoca (KOpOTKOE 3aMbIKaHNE
Ha «Maccy»)
177 | HeucnpaBHOCTb LIeNIU IJIABHOT'O pelie (KOPOTKOE 3aMbIKaHUE)
178 | HeucnpaBHOCTb LieNU ITIaBHOT'O perie (00pbIB)
179 HewncnpaBHOCTh nenu riaaBHOTO pene (KOpOTKOE 3aMbIKaHHE
Ha «Maccy»)
181 |HencnpaBHOCTb LI€NHM JIAMIIBI TUATHOCTHKH (KOPOTKOE 3aMBIKaHHE)
182 | HencnpaBHOCTb LIE€NH JIAMIIBI TUATHOCTHKH (OOPHIB)
183 HewncnpaBHOCTb Lien# JTaMIIbl TUATHOCTHKH (KOPOTKOE 3aMbIKaHHUE

Ha «Maccy»)
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[lepBeiM Bcerga BbLAAETCS TpU paza Mojapsia Koj 12, KoTopblid
CBUJICTENILCTBYET O PA0OTOCIIOCOOHOCTH CUCTEMBI CaMOTHAarHOCTHKH.

Padora B pe:kume «moToka JaHHbIX». CKaHepHl ceifvac mm-
poxo nmoctymnHbl. Co3/1aHbl IOPTATUBHBIE PYYHBIE CKaHephl. Te cka-
HEpBI, KOTOPBIC PHIHOK MPETaraeT aBTOIIOOUTENSIM, HE CTOJb YHU-
BEepCAIbHBI U MOIIHBI, KaK CKaHepwl s npodeccronanos. Ho oxu
OTIPEJICIISIIOT U BBIBOJIAT BCe KOJBI. JIydIue 3 HUX JaXke MOTYT J1aTh
WH(OPMAIIHIO TTI0 BCEM KOJIaM U YKa3aTh, IJIe HAXOAUTCS IePEKTHBIHI
CUTHAJ — BHE JIONMYCTUMOTO JWana3oHa WJIM BHYTpU Hero. B wHau-
BH]TyaJIbHOM I10JTh30BAHHH JTYYIlIe UMETh TaKOW CKaHep.

CkaHepsl TOCTEIHETO TMOKOJICHHS TTO3BOJISIOT JHATHOCTHPO-
BaTh MPOOJIEMBI TPEPHIBAHUS YIIPABJICHUS JIBUTATEIIEM ITyTEM BOC-
CTaHOBIICHUS M3 TAMSTH MPEABIAYIINX YCTAHOBOK.

FREQ — uacTtoTa BpalleHHs KOJEHUYaTOro Baja IOcCJe IycKa
JIBUTATETIS.

OtobOpaxkaeMble JTaHHBIE COOTBETCTBYIOT MHTEpIpETaluu OJ10-
KOM yIpaBJlieHUs! (PaKTHUECKON YacTOTHI BPAIEHUS] KOJICHUATOTO Ba-
Jla 10 BXOJHOMY CHUTHAIIy JATYHMKA TMOJIOKEHHUS KOJEHYATOTO Baa.
HeoxxuanHoe yBenMueHUE YacTOTHI BPAIICHHUS Bajla TIPH TOCTOSH-
HOM YTJIe OTKPBITUS IPOCCETHHOMN 3aCIIOHKH YKa3bIBAeT HA AJICKTPHU-
YECKYI0 TIOMEXY B IIEMH BXOJHOTO OTIOPHOTO CHTHAJIA ITOJIOXKCHHS
KoJieHyaToro Basia. Takas momexa OOBIYHO BBI3BIBAETCA BBICOKO-
BOJIbTHBIMU MIPOBOJIAMH, HE TIPETHAZHAYCHHBIMU TSI KOMIUICKTAIIHH
JTAHHOTO JIBUTATEJIS.

FREQX — yacroTa BpallleHus1 KOJIEHYaTOro Baja Ha X0JIOCTOM
XOJTy JBUTATEIIS.

DTOT mapamMeTp OTpaXKaeT H3MEPEHHYIO ((PaKTUIECKYI0) YacTo-
Ty BpaIlleHUsI KOJIEHYATOTO BaJia, OTJIMYASCh OT MPEIBIIYIIETO mapa-
MeTpa OOJIBIIEH TOYHOCTHIO TPEICTABIICHUS.

JUFRXX — 3amanHas yacTtoTa BpalleHUs Baja Ha XOJIOCTOM
XOJTy JBUTATEJIS.

Ha pexxume X0710CTOro xo/4a 4aCTOTOM BpalleHUs KOJIEHYATOTO
Basia ynpasisier BOY. 3amanHoit yacToTOM BpallleHUsT HA3bIBACTCS

226



5. Aemomoodunvnbie IneKkmponHvle CUCmeEMbl

4acTOTa BpALEHUS KOJEHYATOIo BaJsa, 3ajaBacmasi OJIOKOM yIIpaB-
JICHUs, HAallpUMEp, B 3aBUCUMOCTH OT TEMIIEpPaTypbl OXJaKIaroIIeH
KUJKOCTH.

EFREQ — omm0ka peryaupoBaHus 4acTOThl BpalllEHUs Bajia
Ha XOJIOCTOM XOJIy.

OTOT mapameTp XapaKTepHU3yeT pPa3sHOCTb MEXAY 3aJaHHOU
Y U3MEPEHHOU ((pakTHUeckol) YacToTaMu BpalleHUs KOJEHYATOTO
Bajla Ha XojJocToM xoay. Mcmone3yeTrcst A OLEHKM TOYHOCTH
YIpaBJIEHUS YacTOTOM BpALIEHHS B PEKHUME OTPaHUYEHUS MUHHU-
MaJbHOW 4acTOTHI BpallleHUs Baja Ha XOJIOCTOM XOJy.

TWAT — temniepatypa 0XJ1aK1ar0IIEH KU IKOCTH.

TWATI — temneparypa oxitaxxaaromen KUAKOCTH MIPU BKITIO-
YEHHUH 3aKUTaHUS.

TAIR — tremneparypa Bo3/yxa Ha BITYCKE.

JAIR — maccoBblil pacxon Bo3ayxa (MPB) uepes natuuk mac-
COBOT'O pacxo/a, Kr/d.

JGBCIN — nukioBoe HamoJHEHWE LMWINHApPa Bo3ayxoM. [lo-
Ka3bIBAET Maccy Bo3/1yxa (B MT), MOMAIAIOIIYI0 BO BIIYCKHOUM TpyOo-
IIPOBOJI IBUraTelIsl, OTHECEHHYIO K OJJTHOMY LIUJIUHJIPY.

JGBCD — 1uKioBO€ HAaNOJHEHHE LWIMHIPA BO3AYXOM IIO
natuyuky MPB.

JGBCG - orpaHuyeHHe LMKIOBOTO HAIOJHEHUS LWIMHJIpA
BO3JIyXOM.

JGBC — nukiioBoe HaroJHEHUE MUIUHAPA BO3yXOM JUISl pac-
4yeTa He0OX0IMMOT0 KOJIMYECTBA TOIINBA.

NFRGBC — HOMep peXMMHON TOUKM Ha PEXUMHOM IOJIE
nsuratens. Vcnonap3yeTcs a1s MapKUPOBKHM KOMOWHAIIMH TapameT-
POB «KBAaHTOBAaHHOE LMKJIOBOE HAIOJHEHHE BO3IYyXOM» U «KBAHTO-
BaHHas 4acTOTa BPALIEHUs KOJIEHYATOTO BaJlay.

THR — nonoxenue apoccenbHOM 3acioHku. OToOpaxkaemblil
napaMeTp MpeJCTaBiIsIeT COOOW Yroi OTKPBITHS JPOCCEIbHOW 3a-
CIIOHKH, paccunThiBaeMblii BOY kak (yHKIMs HANpsHKEHUS BXOHO-
ro CUrHaJla JaT4yuKa IOJIOXKEHHUS! APOCCEIbHOM 3aCIOHKU. 3HauUEHUe
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0 % COOTBETCTBYET MOJIHOCTHIO 3aKPBITON JIPOCCETHHOM 3aCIIOHKE,
100 % — nOJHOCTBIO OTKPBITOM.

COEFFF — xo3ddurmerT peryaupoBaHHs TOIUTUBOIIOIAYH.
OTtoOpaxkaercsi mepeiaTOuHbIi KOAPPHUIUEHT TOTUIMBOTIOAAYHN B 3a-
BUCHMOCTH OT YacTOTbI BpAlllEHHs KOJEHYATOTrO Bajla U LIUKIOBOTO
HAIOJIHEHUS [IWINHIPOB JABUTaTEINIs BO3TyXOM.

VALF — cooTHomeHue BO31yXa M TOIUIMBA B BO3JYILIHO-
TOIUIMBHOM CMecH, 3ajiaBaeMoe O10KoM yrpasieHus. [Ipencrasiser
co0oif Tekyiee 3agaBaeMoe 3HaueHHe KodhduimeHTa n30bITKa BO3-
JlyXa TOIUIMBHOW CMECH.

BITPOW - npusHak nepexoja Ha peXUM IOJTHOM Harpy3ku
(o cocTaBy cMecH U IO BEJTMUYMHE YIJIa ONEPEKEHUS 3aKUTaHU).

BLKINJ — mnpu3Hak OTKIIOYEHUS TOIUIMBOIOJAAYM MPH TOP-
MOKEHUH aBTOMOOWIIS ABHraTeneM (Ja/HeT). 3HaueHHE «Ia» COOT-
BETCTBYET HYJIEBOH 10Jja4€ TOIINBA.

INJ — nyurensHOCTH MMITYJIbCA BIIPBICKA ToIUIMBA. IIpencras-
JseT CO0OM JUTUTENBHOCTh (B MUJUIMCEKYHJAaX) BKJIIOUEHHOIO CO-
CTOsIHMS (pOpCYHKH, 3a7aBaeMyt0 KoMaH 01 BOY.

UOZ — yron onepexenust 3axxuranus (YO3).

UOZOC — nomnpaBka yriia OnepexeHus 3aXuranusi («OKTaH-
KOPPEKTODP»).

RDET —npusnak QpyHKIHOHUPOBaHUS pabOThI PEryasTopa yr-
J1a ONEPEKEHUS 3aKUTAHNS [TPU HATTUYUU JIETOHALMH.

DET — npu3sHak neroHanuu.

DUOZ1 - cmemieHue yria onepexeHus 3aKUraHus 1o JeTo-
Hauu Juist 1-ro nunuHapa.

DUOZ2 — cvmemenne YO3 no AeTOHAMHU AJIsI BTOPOTO I[U-
JUHApA.

DUOZ3 — cmemenne YO3 no AeTOHalUU Al TPEThEro Iu-
JUHpA.

DUOZ4 — cmemienne YO3 1o aeTOHALMU JUIsl YETBEPTOTO -
JUHpA.
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UOZXX — 3agaHHOE 3HA4YCHHUE yIjla ONEPEKEHUs 3aKUTAHUS
Mpu paboTe JBUTATENSI Ha XOJOCTOM XOJY C 3aKPBITON JAPOCCETHHOM
3aCJIOHKOH.

NUACC — nanpsxenue 60pToBOM CETH.

RCOD - ko> dunuent xoppekuuu coaepxkanus CO Ha Xoio-
CTOM XOJy.

RCOK - k03¢ urimeHT KoppeKIiy TOIITHBOMOIauH.

JKGBC — xo3¢p¢umment 6apoMeTpuyeckoid KOPpPEeKIHH, OT-
paxaroiuid pe3ynbtar agantanuu bOY B xone skcrutyaramnu.

JGTC — nukioBas nojaya TOIUIMBA Ha OJIMH IIUJIUHJP.

JQT — pacxon ToruBa, Ji/4.

FAZ — yrioBoe MNOJOXEHHE KOJEHYaTOro Baja, COOTBETCT-
BYIOIIIEE HaYaly MOJIauy TOIUIMBA Yepe3 KKyt (hOPCYHKY.

BITSTP — npusHak oCTaHOBKH JBUTATENs (J1a/HET).

RXX — npusHak pexuma OrpaHUYEHUss MUHUMAJIBHOW 4acTo-
Thl Bpall€HUsI KOJIEHYATOrO Bajla B PEKMUME XOJIOCTOTO XOJa JABUTIa-
TeNs (Ia/HeT).

CHECK - cocTosiHUE JTaMIIbI JHATHOCTHKH (BKJI/BBIKI).

POMP - cocrosiaue 6eH30Hacoca (BKII/BBIKI).

MAINRELAY - cocrosiHue TTIaBHOTO pelie (BKJI/BBIKI).

KOND - cocrosinue pene MyQTbl KOHIUIIHOHEPa (BKJI/BBIKI).

KONDR - mnpusnak 3ampoca BKIIOYEHMS KOHJIHIIMOHEpa
(ecTe/HET).

CURERR - tekymue ommOku (ecTh/HET).

ONETERR - ogHOKpaTHbIE OIIUOKH (€CTH/HET).

REPERR — MHOTOKpaTHEIE OMIMOKH (€CTh/HET).

JATHR — nHanpspkeHue Ha JaTYMKE MOJIOKEHUS APOCCEIbHOU
3acCIIOHKH, MB.

JAUACC — nanpsikeHue nuTaHus OJioka yrpasieHus, MB.

JATWAT — HanpsbkeHue Ha JaTUMKE TEMIIEPATYpPhl OXJIAXK-
Jaronieit >KuakocT, MB.

JATAIR — HanpspkeHre Ha JaTYMKE TEMIEpaTypbl BO3/1yXa Ha
BITyCKe, MB.
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JARCO - HamnpspkeHHEe Ha JIaTYuKe PEeryaupoBKH COCTaBa
CO, mB.

UGB - 3ajaHHas Benn4uHa pacxoja BO3AyXa 4epe3 PerysiTop
no6aBouHoro Bo3ayxa (PIB) mist pexrMa X0JI0CTOro X0 1a ABUTaTeIs.

SSM — 3ananHoe nosoxenue PJIB.

FSM — texymiee nonoxenue PJIB.

B npunoskeHun yueOHOTO MocoOust MPUBEICHBI AMAarHOCTHYE-
CKHE KOJbl JUIsl KOHTPOJIJIEPOB, UCIOJb3YEMbIX HAa OTE€YECTBEHHBIX
aBromooOmisix BA3-2110 u 'A3-3110.

5.3. CucTeMbl 3JIEKTPOHHOIO YNIPaBJICHUS
(popcupOBaAHHBIMM IBUTATEIAMHU

IIpu HekoTOpbIX MoOAU(UKAMAX JABUraTeneil, O0COOEHHO
C MPUMEHEHUEM HAaJJlyBa, BO3HHUKAET HEOOXOJIMMOCTh YIPABIAThH
BIIPHICKOM TOIUIMBA U YIJIOM OIEPEXEHUS 3aKUTaHUs HE TaK, KaK 3TO
MPEIYCMOTPEHO 3aBOJIOM-M3TOTOBHUTENIEM. B  MomuduumpoBaHHOM
JBUTATENEe IWJIMHIAPBI 3alOJIHSIOTCS BO3AYXOM Mo-Apyromy. Ecim
paHbllle BO3AYyX BCACBIBAJICS B IWJIMHAPHL, a JABJICHHE BCACBIBAHUS
ObUIO HIDKE aTMOC(EpHOTro, TO MPH HATMYUH TYpOOHA/TyBa BO3IYX
HarHeTaeTcsl B IBUTATENb M0J] U30BITOYHBIM JaBieHHEM. YeM OoJblie
BO3/lyXa MOCTYNaeT B JBUTaTelb, TeM OoJblle TpeOyeTcs TOILIMBA
U TeM OO0JIbIIE TOJHKEH ObITh YTOJl ONEPEXEHNS 3aKUTaHHS.

MHorue GpupMBI, CIEUATH3UPYIONINECcs Ha BBITYCKE TIOHHHTO-
BOr0 000PYI0BaHUs, UMEIOT B CBOEM apCeHaIe Pa3INYHbIE JOMOJIHU-
TEJbHbIE KOHTPOJUIEPHI, MOAKIIOYAEMbIE K BIIYCKHOMY KOJUIEKTODY,
koTopble nH(popmupyroT b2V o naBnenun HagayBa. Hexoropsie cuc-
TEMBI IIPEyCMATPUBAIOT PYYHOE YIIPaBJIEHUE ONEPEKEHUEM 3aKUIa-
HUsL. MOKHO CaMOCTOSITENILHO OTPETYIIMPOBATh YroJl ONEPEKEHUs 3a-
YKUTAHUS B 3aBUCUMOCTH OT COPTa UCIOJIb3YEMOT0 TOILIMBA.

Ecnu nuratens oTperyaupoBaH Ha TOIUIMBO C OKTAHOBBIM YK C-
JIOM, paBHBIM 95, a B HAIMYMM €CTh TOJBKO TOIUIMBO C OKTaHOBBIM
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YHUCIIOM, PaBHBIM 92, TO HEOOXOIUMO OTPEryIUPOBATH OMEPEKEHUE
3a)KUTaHUs, MHAYE C IBUTATETIEM MOXKET CIyUYUThCS HETIPUATHOCTb.

CoBpeMeHHBIE TMPOrPaMMHUPYEMBIE AJIEKTPOHHBIE CHCTEMBI
YIIpaBJICHUS JIBUTATEIIEM MOYTH HJICAIbHBI 151 MOAU(PUIIMPOBAHHBIX
JBUTATENeH, MpeIHasHauYeHHBIX Il CHOPTHBHBIX TOHOK. CTaHmapT-
HbIll BOY 3aMeHsieTcsi BHEITHUM KOMITBIOTEPOM, MO3BOJISIONINM Ha-
CTPOMTH KapThl BIPHICKA TOIIMBA U OTIEPEKEHHS 3aKUTAHUS, KOTO-
pbI€ MOXHO CMOTPETh Ha HOYTOYKE C IIPOIPaMMHBIM O0O€CIIEUEHUEM,
coBMecTMBIM ¢ Windows. CrucTema 1mo3BoJIseT TakKe HaCTPOUTH €€
11 pabOThI ABUTATENS C HAJULyBOM M C OKCUIOM a30Ta.

Bo Bpems roHOK peryaupoBKa aBTOMOOMIIBHOTO JABUTATENs Ha
MYHKTE PEMOHTA CTaHET MpoIIe U OBICTpee, MOCKOIBKY MOKHO CMO-
JEeTUPOBATh PEKUMBI JIBIHKCHUSI aBTOMOOMIISL. DTO MO3BOJIHT OIepa-
THBHO BHECTU HEKOTOpPBIE ITOIPABKU B CUCTEMY U CHOBA CMOJEINPO-
BaTh roHKY. O4eHb y100HO U 3peKTuBHO.

B ToMm cnydae, ecniu HEOOXOIMMO JTOTIOJIHUTEIBHOE yIIpaBJie-
HUE, TIOHMHTOBBI PBIHOK MOJKET MPEIUIOKHUTH JIOTIOHUTEIbHBINA
MHUKpOIPOIIECCOP, KOTOPBIM CcrocoOeH paboTarb COBMECTHO CO
mratHeiM BOY. 3aBojnckoit BOY u ero mporpamma coxpassiorcs
JUISL YIIPaBJICHUS! BBIXJIONIOM B peXHME OOpaTHOM CBSI3M, TOT/IAa Kak
JOTIOJTHUTEIBHBIN MUKPOIIPOIIECCOP, MOJICOSANHEHHBIN K IITaTHOMY
BOYV, Oeper Ha cebst pyHKUMM yOpaBieHUs MOJAaYeHl TOIIMBA, OIe-
PEeKEHUEM 3)KUTAHUS U HAJITYBOM.

JIOCTOMHCTBOM TakuX JOINOJHUTEIBHBIX MHUKpPOMNPOIIECCOPOB
SBJIIETCS BO3MOXKHOCTh MX IPOrPaMMHUPOBAHMSI MOJIb30BATENEM IS
yrpaBieHus: (yHKIUSAMHU, B KOTOPBIX OH 3auHTepecoBaH. [Ipu sTom
JOTIOJTHUTEIBHBI MUKPOIIPOIIECCOP MOXHO TOAKIIOYUATE K OOBIY-
HOMY IE€PCOHAJIBHOMY KOMIIBIOTEPY, Ha KOTOPOM MOKHO IOCMOT-
peTb KapTy BIPBICKA M ONEPEKEHUS 3QKUTAHUS U CKOPPEKTHPOBATH
UX 110 MEpe HaJJOOHOCTH.

HekoTopbie MHUKpOIIPOLIECCOPBI COXPAHSAIOT PE3EPBHBIE KOIIUU
KapT, IO3TOMY K HUM BCErJla MOXHO BEPHYTbCA B CIIy4ae OLIMOKHU
WIA TIPU JIOTIOJTHUTENBHBIX MOTUUKAIMIX aBUTaTens. Hekotopsie
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MHUKPONPOIIECCOPBI MOT'YT COXPAHATh J0 YETHIPEX CO3/IaHHBIX MOJIb-
30BaTeeM KapT, U JI00yI0 U3 HUX MOKHO BKIIIOUUTH IPSIMO C MpHU-
6opHOi1 manenn. MoXHO, HaIpUMepP, COXPAHUThH KapThl THIA «OObIY-
Has noeszaka Ha 6ensune AM-92» win «ronku Ha O0en3une A-98».

[Torumars OOpPTOBOM KOMIIBIOTEP — 3HAUUT IMOHUMAaTh, Kak
BBDKATh M3 JIBUTATEIIS BCE, HA YTO OH CIIOCOOEH.

5.4. UndopManMoHHbIe JATYMKH H IPUOOPBHI

Hanuuue npaBunpHO paloTaromMX JaTYUKOB, HMHIUKATOPOB
1 IpuOOpOB JaeT BO3MOKHOCTb CIEAMTH 3a SKCIUTyaTallMOHHBIMU
pexxuMaMu pabOThl ABUraTeNsl U BCEX CUCTEM aBTOMOOMIIS, a TaKkKe
MOJTy4aTh HH(OPMAITUIO O BOZHHUKIIUX Mpo0iIeMax emie 10 TOro, Kak
OHM BBI3OBYT CEPbE3HYIO HEHUCIIPAaBHOCTb. JIBUTATENN COBPEMEHHBIX
JOPOKHBIX aBTOMOOMIJIEN HAJEKHBI HACTOJIBKO, YTO HEUCIPABHOCTHU
BO3HUKAIOT JJOBOJILHO peako. Ho y MoanpumpoBaHHOTO ABUTATENs
BEPOSITHOCTh OTKA30B 3HAUUTEIBHO BO3PACTAET, IOATOMY BO3PACTAET
U TOTPEOHOCTh B JIOTIOJIHUTENBHBIX HWH(OPMAIMOHHBIX JAaTYHKAX,
MCTIOJTHUTENBHBIX MeXaHH3MaxX U mpudopax KoHTposss. Huxke mepe-
YKCJIEHbl OCHOBHbBIE U3 HUX.

Kucaopoanbiii natunk. OH reHepupyer CUTrHaja B BUJE Ha-
NpsbKeHUs, 1o kotopoMy bOVY ompenenser coxepkanue Kuciopoaa
B BBIXJIOITHBIX Ta3ax. MIHOTJa ero Ha3bIBaIOT JISIMO/IA-TaTYMKOM WU
naMOna-30H10M. OH SBJISIETCS KIIIOUEBBIM JATYUKOM B IIENM 00pat-
HOM CBSI3M CUCTEMBI YNPABICHUS IOJAayeill TOIUIMBA COBPEMEHHBIX
aBToMoOmien. JIssmMOna-30H,1 SIBASIETCS OJHUM W3 HEMHOTHX JaTyud-
KOB aBTOMOOWJIS,, KOTOPbIE CaMU T€HEPUPYIOT HamnpsbkeHue. Mctopu-
YECKH CIIOKHMIIOCH TaK, YTO OTHOIIEHHE KOJUYECTBA BO3/1yXa K KOJIHU-
4YeCTBY TOIUIMBA, MIOCTYNAIOIIETO B IMJIUHAPHL, B TEXHUYECKOU JIUTE-
patype cramu o0o3HayaTh rpedeckoil OykBoil A (yssmOna). I[lpum
ONTUMAJFHOM COCTaBE TOTUIMBOBO3YIIHOW cMecu: A = 1. Otcroma
BO3HHUKJIO Ha3BaHUE «IsAIMOaa-30H1» (puc. 5.2).
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JaTruuk cocraBa padoueii cme-
cH. DTOT JaTYUK MMEET Takoe K€ Ha-
3HauY€HHE, KaK U KUCJIOPOIHBIN TaTUMK.
OH 1noka3bIBaeT COOTHOIIIEHUE BO3/TyXa
U TorumBa B paboueit cmecu. [To 3tum
TTOKA3aHUAM MOXKHO CY/IUTB O TOM, 60- Puc. 5.2. Kucnoponnelii  nat4mk
raras unM OeJHas Toproyas cMech I10- (wmbna-s0m 1)

JAeTCsl B IITMHAPBL. DTOT ATYMK OYEHb IM0JI€3eH OCOOCHHO B TOM CITy-
Yae, KOr/ia IBUraTellb OCHaIIeH He (POPCYHKaMH, a KapOropaTOpPOM.

BonbmmMHCTBO Takux MpuOOPOB pabOTAIOT CO IITAaTHBIM JaT4u-
KoM KkHciopoga. Ho KuciopomHblii 1aTUMK MOXET OKa3aTbCsl CIIUIL-
KoM crapbiM. [lepesn TeM Kak OKOHYATENbHO MPEKPATUTh (PYHKITHOHH-
pOBaHUE, TaTUUK KHUCIOPOJa CTAaHOBUTCS «JIEHUBBIM». Takol maTumk
MOJKET MPOJ0JDKaTh paboTaTh, HO €CIM €r0 CUI'HAJ CTaHOBUTCS Ipe-
PBIBUCTBIM, HEMOCTOSIHHBIM WJIM 3alla3/JbIBAIOLIMM (3TO CIydaercs
y aBromo0Omieit crapiie 10 jier), He00X0AMMO CPOUHO €T0 3aMEHHUTb.

JlaTYMK N0J107KeHUsI KOJIEHYATOro Baja. /[aTunK MojoKeHus
kojienyatoro Bana (/AI1IKB), koTopblil Takke Ha3bIBAIOT JATYUKOM
CUHXpOHM3alMH, 1aeT bOY uHpopMmaiuio o nonoXeHnu U CKOPOCTH
BpallleHUs KOJIeHYaToro Bajia asuratensd. Ha puc. 5.3 mokasan nat-
YUK CHHXPOHM3AalMM MHIyKTHMBHOro tuma (mozens 026211113
BOSCH), npeaHa3sHaueHHBIN JUIsl ONpEAETIeHHs YIJIOBOTO IOJIOXkKeE-
HUS KOJIEHYAaTOro Baja, HEOOXOJMMOTIO JUIsl CUHXPOHHU3ALUU CHCTE-
MBI YIPaBJIE€HUS ¢ padOYUM MPOIIECCOM JABUTaTENsL.

Puc. 5.3. 1laT4uuk yriioBOrO MOJIOKEHUSI KOJEHYa-

TOI'0 Bajia:

1 — obMoTKa nardnka; 2 — KOpIryc; 3 — MarHur; 4 —
YIUIOTHUTENb; 5 — MpoBOA; 6 — KPOHIITEHH
KPEeTUIeHHsT; 7 — MarHUTOIPOBOJ; § — AUCK CHHXPO-
HU3aLIH
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JlaTuuk TpencTaBiasieT COOOM 3JIEKTpOMAarHUT ¢ OOMOTKOM /
Y MarHUTHBIM cepieuHrkoM 2. Kopryc 2 MHIYKTUBHOTO JaTYMKa BbI-
TMIOJTHEH M3 BBICOKOIIPOYHOM IITaCTMAcCHl M MMeeT ¢uianer 6 i Kpen-
JIeHUs JaTduKa. JlaTurK BBIMOHEH HEpa300pHBIM M MIMEET CIIeHalTb-
HBIW COSTMHUTENTLHBIN Ka0elb C TPEXKOHTAKTHOW BUITKOM (puc. 5.4).

P —

2

Puc. 5.4. CoemUHUTENBHBIA Ka0elb C TPEXKOHTAKTHOHN BILTKOM:
1 — JITIKB; 2 — TpeXKOHTAKTHEIH pa3beM

JIaT4rK MOJIOKEHUSI PAaCIpeICNIUTEILHOTO Bajla (JaTIuK (asbl)
COBMECTHO C JIaTYMKOM MOJIOXKEHHsI KOJIEHUaTOro Baja nojaer B bOY
CHTHAJI, IO KOTOPOMY OJIOK yIpaBieHUs] WIACHTH()UIUPYET MOJOXKe-
HUE TIOPLIHS TEPBOTO ILWIMHAPAa B BEPXHEH MEpPTBOW TOYKE IS
YIIpaBJIEHUs BIOPHICKOM TOIUIMBA B IMJIMHAPHI B COOTBETCTBHM C MX
MOPSIIKOM PaOOTBHI.

Hatunk ¢a3er (Hampumep, momens 0232103006 BOSCH)
MpeJCTaBIsieT cO00M MOIYMPOBOIHUKOBEIN MPHOOP, MPUHIUN JCH-
CTBHSI KOTOpPOTO OCHOBaH Ha 3¢ ¢dekre Xomna. J[aTuuk ycTaHOBIECH
(puc. 5.5) Ha OGOOBIIIKE TOJOBKH OJIOKAa Y YETBEPTOTO LIUIUHIpPA CO
CTOPOHBI BBIITYCKHOTO KOJUIEKTOPA JIBUTATEIIS.

JlaTunk TeMIepaTyphl oxJaxkaaomei xkuakoctu. OH omnpe-
JeTsieT TeMIEpaTypy OXJIaXIAIoNIeH KUIKOCTH JBUTaTeNsl U MOCHI-
naet B BOY curnan, KoTopselil HCMIONB3YyeTCs sl YIIPaBICHUS M0/~
Yyell TOIIMBA B LMJIMHJIPHI, OTEPEKEHUEM 3aKUTaHUS U paboOTOU
CHCTEMBI PEIUPKYIISAINH BBIXJIOMHBIX ra3oB. ClieyeT UMeTh B BUJY,
YTO Ha MHOTHUX COBPEMEHHBIX aBTOMOOMIISIX CHUTHAJI OJHOTO M TOTO
e JaTyrKa UCTONb3YyeTCs U Ul HHIUKATOpa Ha TMaHeIn npubopoB,
u s 6noka ynpasienus asurareneMm (bDY). Ha takom asuratene
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Jydli€ YCTAaHOBUTH €I€ OJIUH aHAJIOTUYHBIN JaT4YuK, OpCaHa3HAUCH-
HBIA TOJIBKO AJI1 UHAUKAaTOopa.

Puc. 5.5. Cxema yCTaHOBKH JJaTYUKA MOJIOKEHUS PACTIPENIEIUTENILHOTO Baja:
1, 5, 20, 35, 50 — yrnoBasi OpueHTaNUs OTMETYHKA PACIIPEICIUTEIFHOTO BaJia;
50 u 58 — HOMEpa 3yObeB JTUCKa CHHXPOHHM3AINN

JlaTunk TeMmepaTypbl BO3/yXa Ha BXoJe B JABHrarteb.
Otot natunk uHGopmupyer BOY o Temmeparype Bo3ayxa Ha BXOJE.
Oty undopmanuio bOY ucmonp3yeT s ynpaBJieHUs MoJa4dei TOTI-
JIMBA, OMIEPEKEHUEM 3KUTAHUS U pabOTON CHCTEMBI PELUPKYIALUN
BBIXJIOITHBIX T'a30B.

JlaTunk MaccoBOro pacxojaa Bo3ayxa. JlaTuuk pacnosaraercs
Ha BXO/JIE BITyCKHOTO TPaKTa MOCJE BO3IYIIHOTO (GUIbTpa U OIpese-
JSIeT Maccy BO3JyXa, MOCTYMAIOMIETO B ABUraTelb (JaTYMK C Harpe-
TBIM IIPOBOJIOM).

JlaTuuk TepMoaHeMOMeTpuueckoro tuna (puc. 5.6) npeacras-
JsieT cO00M aBTOHOMHBIM OJIOK, COCTOSIITUN U3 OTAEIBHBIX MOTYJIEH:
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— BHYTPEHHETO HW3MEPUTEIBHOTO KaHala C IUIACTMACCOBBIMH
00oiiMamMH, KOTOpBIE OKPY)KAIOT HECYIIlee KOJIbLIO HarpeBaeMOW HUTH
U Hecyllee KOJIbI0 TEPMOKOMIICHCAIIMOHHOTO TJIEHOYHOTO PE3UCTOPA;

— U3MEPUTETIBHOTO 3JIEMEHTA, IPEACTABISIONEro coboi mia-
TUHOBYIO HUTh JaMeTpoM 0koJio 100 MkMm;

— JJIEKTPOHHON CXEMBbI, 3aKpEIJICHHOW Ha METAJUIMYECKOM pa-

JHATOPE.

Puc. 5.6. laTunk MaccoBOro pacxoja Bo3iyxa:
1 — anexTpoHHAs cxema; 2 — KOPITyC AJIEKTPOHHON CXeMbl; 3 — paguaTtop; 4 —
KOJIBIIO C YyBCTBHTEIBHBIM SJIEMEHTOM; 5 — KOPITYC JaTYMKa (M3MEPHTEIbHBIH
aTpyooK); 6 — MpeTOXpaHUTENBHAS CETKA; 7 — CTOIOPHOE KOJIBIIO

JlaTunk ckopocTH aBTOMOOMJIsA. Takoil natunk wHGOPMUPY-
eT BOVY o ckopocTu 1BUKEHUS aBTOMOOMIIS IO IOpOTe.

JlaT4uK MoJioKeHHMsl KjaanaHa peuupkyasinuu. OH ompe-
JeNsieT TMOJIOKEHUE KianaHa PEeUUpKYISLIUM BBIXJIOMHBIX Ta3o0B,
KOTOPBIM JIOJDKEH OTKPBIBATHCS HA COOTBETCTBYIOIIUX pEeXHUMax
paboThI IBUTATENS.
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JlaTuMK faBJieHUs] NapoB TomauBa. JlaTuuk naBieHus, pac-
MIOJIOKCHHBIN B TOIUTMBHOM Oake aBToMoOwWsi, mHpopMmupyer BDY
0 TOM, KOTJa HEOOXOJMMO BKJIIOYaTh WJIM BBIKJIIOYATh KIalaH
yIpaBieHUS BAKYyMOM CHUCTEMBbI YJIaBIMBaHUs 1apOB TOIUIMBA.

JlaTuMK JaBjieHMs] B TMAPOYCHJIMTe/e PYJIeBOI0 MeXaHU3-
Ma. DTOT JaTYMK HCIIOJIB3YeTCs JUIsl YBEJIMUYEHUS] KoJInyecTBa 000-
POTOB KOJIEHUATOI'O Bajia JIBUraTelsl Ha XOJIOCTOM XOAY MpU MaHEB-
PUPOBAHUU aBTOMOOWIIS ¢ HEOOJIBIIIONW CKOPOCTHIO.

JlaTuMK MOJIOKeHHUsI APOCCeIbHOI 3ac0HKH. JlaTuuk pe3u-
CTUBHOTO THUIIA OTPEIEIISAET MOJI0KEHUE U CKOPOCTh MOBOPOTA APOC-
CEJIbHOM 3acCJIOHKU M mockuiaeT B BOVY curnan B Buje HarpsiKeHMs..
Hatuuk no3poiasier BOY onpenennte, B KaKOM MOJI0XKEHUN HAXOINUT-
sl JpOCCeNIbHAs 3aCIOHKA — B MIOJIOKEHUH XOJIOCTOTO X0Ja, CpeaHen
VI TIOJTHOW Harpy3Ku JABUraTelns. JJaTuuk NOJKI0YaeTcs K CUCTEME
yIpaBJIEHUS Ye€pe3 TPEXKOHTAKTHBIA COETUHUTEND (puc. 5.7).

Puc. 5.7. laTuuk TONOXEHUS JIPOCCENbHON 3a-
CJIIOHKH:
1 — xoprryc; 2 — MOBOPOTHAS BTYJIKa; 3 — MOIBHK-
HBIN KOHTAaKT; 4 — IITEKepHasl KOJIOJKa; J — IITe-
Kep;, 6 — medarHas Iuiata; / — ymop; 8§ — OcCh
npoccenbHOM  3acmonku; R1, R2, R3, R4-
COMPOTHBIICHUSI

JlaTYMK 4YacToThl BpallleHUsl NMEePBHMYHOI0 Bajla KOPOOKH
nepeaa4d. OH yCTaHOBJIEH Ha MOJIENIAX aBTOMOOMJIEH ¢ aBTOMaTHye-
CKUMHU KopoOkamu nepenad. BOY ucnonb3yer ero /uisi cBOeBpeMeH-
HOTO MEPEKIIIOYEHMs ITepeaay.

I'1aBHoe peJie cucTeMbl BIPBICKA. JTO YCTPOICTBO MOJAET
MUTAaHKUE Ha pelie TOIUIMBHOTO Hacoca U Ha bDY npu moBopoTe Kitto-
Ya 32)KMTaHus B TOJIOKEHUE «padoTa» WU «ITYCK».
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TonauBHble Gpopcynku. OHM ynpaBigioTcs ¢ nomouso bOY
1o otaeabHOCTH. Ha 00NbIIMHCTBE COBPEMEHHBIX aBTOMOOUIIEH yC-
TaQHOBJICHA CHCTEMa IOCJIEOBATEILHOTO BIIPBICKA, B KOTOpPOM (hop-
CYHKH BIIPBICKMBAIOT TOIUIMBO B CBOM LMJIMHJPHI I0OYEPETHO, B CO-
OTBETCTBUHU C MOPSAIKOM padbOThl HUIUHIAPOB. BOY ymnpasnser Takxke
IIUPUHON HMMITYJIbCa, B TEUEHHE KOTOpPOro (POpCyHKa OCTaercs OT-
kpeiToi. Ilupuna 3TOoro umiysnsca (B MUJUIMCEKYH/IAaX) ONpPENENsIeT
KOJIMYECTBO TOIUIMBA, 10JABAEMOT0 B KaXAbIM LIMIUHAP 3a IUKI,
T. €. IUKJIOBYIO 110J]auy TOIUIMBA.

Mopayab ynpasBieHus 32 KUTaHHeM. DTOT MOAYJIb yIIPaBIIsIET
BKJIFOUEHUEM M BBIKJIIOUEHUEM IEPBUYHON IENM KATYILKH 3a)KUra-
HUS U OTIpEZIETISIET ONepeKeHue 1no curuaigam bOVY.

Kaanan ynpasjieHusi Xo10cTbiM X0A0M. OH yIpaBisieT KO-
JMYECTBOM BO3/YXa, IPOXOJAIIET0 B 00XO0/ APOCCETBHOM 3aCIOHKU
KapOroparopa, Korja 3aciOHKa 3aKpbITa WM HAXOIUTCS B TMOJIOXKe-
HUHU X0JiocToro Xojaa. PaboToit kinanana ynpasisier BOYVY.

Kaanan ynpasieHMsi BaKyyMOM CHCTEMbl YJaBJIMBAaHUS
NapoB TOMJIMBA. DTOT KJIaMaH MPeJICTaBIsAET COOO0M 3IIEKTPOMArHuT,
YIPaBJIAIONUI MPOAYBKOH yroipHOTO ¢GmibTpa (agcopbepa), B Ko-
TOpOM coOuparoTcs napsl TOmIuBa. [lpy BKIIIOUEHUH KilaraHa napbl
TOTUTBA M3 YTOJBHOTO (DMIIBTPA MOCTYMAIOT BO BITyCKHOM KOJIIIEKTOP
U J1ajiee — B IWJIMH/P JIBUTATEIA, TJIE CTOPAIOT OOBIYHBIM 00pa3oM.

Kaanan ynpasjieHusi BAKYyMOM JaTYMKa JaBJICHUS NIapOB
U TomuBa. OH BXOJUT B cOCTaB OOPTOBOW CHCTEMBI IMAarHOCTHUKU
U paboTaer 1o curHaiam b2V,

Jatunk nasiaenuss HaaagyBa. C ero nomomusio pukcupyercs
JaBJICHHWE HaJJlyBa HA JBUTaTelsAX, 000PYAOBAHHBIX HarHETaTENIsIMU
C MEXaHUYECKUM WJIM TYpOMHHBIM MPUBOJOM, U C MOMOIIBIO COOT-
BETCTBYIOIIETO HHAMKATOpA IMOKA3bIBAET €ro 3HAUECHUE Ha IAaHEIU
npubopos. Ecinu JaBieHHe HalyBa BO3pacTeT BBILIE PAacueTHOIO,
HanpuMmep, MO MPUYMHE 3aeJaHMs 3aCJIOHKH IEperycka ra3oB, 3TO
I'PO3UT JABUTATEII0 BOSHUKHOBEHUEM CEPhE3HOM HEMCIIPABHOCTH.

JlaTuyuk TeMmepaTypbl IoJ10BKH HMJIMHAPOB. OH H3MepseT
TEMIIEPATYPY OXJIAXKAAOLIEH )KUAKOCTH B TOJIOBKE HUIUHIAPOB. 1lo-
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CKOJIBKY JKHJKOCTb B TOJIOBKE IMJIMHJIPOB OBICTpEE pearupyeTr Ha
U3MEHEHHE TEMIIEPATYPhl B KAMEPE CrOpaHus, 3TOT JaTUYUK I103BOJIS-
€T paHbllle OOHAPY)KUTh NEPETPEB I MEPEOXIIAXKIACHUE JABUTATENSL.
CooOTBETCTBYIOIIMI TIOHUHTOBBIA JaTUYMK HAJ0 BBEPHYTh B TOJOBKY
LWINHPOB JONOJHUTENBHO, T. K. HA COBPEMEHHBIX JIBUTaTeNAX Ta-
KO JJaTYuK, KaK [IPaBUjIO, OTCYTCTBYET.

JlaTyuK TeMnepaTypbl BBIXJIOMHBIX Ia30B. DTOT JJaTYUK H3Me-
psieT TeMrepaTrypy OTpaOOTaBIIMX Ta30B HA BBIXOJIE M3 KaMep CTOPaHMSI.
ITpu Temmneparype razos 600—-650 °C u3oaaTopsl cBedel Oy1yT UMETh
CBETJIO-KOPUYHEBBIN IBET, YTO CBUJIETENILCTBYET O HOPMAIBHOM paboTe
npurarerst. [Ipu Goniee HU3KOHM TeMIieparype U30JATOPbI CBeUeH CTaHO-
BATCSI TEMHBIMH, a MU OOJIee BRICOKOI TeMIIepaType — CBETIIBIMU.

ITocne Toro kak OyzmeT ycTaHOBJIEHA TeMmIepaTypa, IpHU KOTo-
PO M30JIATOPBI CBEYEH HMMEIOT CBETJIO-KOPUYHEBBIM IBET, HYKHO
PETYISIPHO CIEeIUTh 32 TEM, YTOOBI TeMIIEpaTypa OTpadOTaBIIMX Ta-
30B HE OTJIMYAIAach OT HOpPMBI. JlaTuMK TemrepaTypbl BBIXJIOMHBIX
ra3oB IOJIE3€H MPH TIOHUHTE, KOTJa TpeOyeTcsl OTPeryIupoBaTh He-
00XOIMMBIN cocTaB paboueii cMecu. beqHas cMech JacT TeMmepary-
Py BBILLIE HOPMAJILHOM, TOTJIa KaK OoraTtasi — HWKE HOPMaJIbHOM, YTO
MIPUBEAET K CHUKEHUIO MOIITHOCTH JIBUTATEIS.

JlaTunk JaBjieHUsl TOIIMBA. MoIu(pHUIMPOBAHHBIA JIBUTA-
Tenb 0e3 Ha/lyBa, a TAKXKE JIBUTaTelb, paboTarouil ¢ 100aBKOM OK-
cua a3ora 100 C HAaUIyBOM, OUY€Hb TpeOOBaTeIeH K CUCTEME T0/1a-
Yy TOIJIMBA NpH pasroHe. [103ToMy TOIUIMBHBIA HAcOC IBUTATENS
JOJKEH MMETh JIOCTaTOYHYIO IPOU3BOJUTENBHOCTh, YTOOBI obecre-
YUTh HYKHYIO IMKJIOBYIO NOJauy TOIUIMBA B HUWIMHJIpPHL. [Ipu 3TOoM
BaYKHO, YTOOBI /IaBJICHUE B TOIUIMBHOM CUCTEME BCEI/1a COOTBETCTBO-
BAJIO PEXUMY paboThl aBuratens. [mst Toro, 4roObl OTCIEKHUBATh
paboTy TOTUIMBHOW CUCTEMBI, HY)KEH JaTYHK JIABICHUS TOTUINBA.

Ecnu TonnmBHas cucteMa 1oAaeT HeJI0CTaTOYHOE KOJINYECTBO
TOTUIMBA MPHU pa3roHE aBTOMOOMJIS UIIM MPHU BHICOKOW YacTOTE Bpa-
LIEHUs] KOJIEHYaTOTO Baja, TO CMECh CTAaHOBMUTCS O€IHOM, M 3TO
MPUBOAUT K MOSBICHUIO JETOHALMU WJIM CaMOBOCIUIAMEHEHMIO
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CMECH, YTO MOKET BbI3BaTh Pa3pyLICHUE ABUTATElNs B TEUECHUE He-
CKOJIbKUX CeKyH!

WuaukaTop naBieHUs TOIUIMBA HY)KEH, B OCHOBHOM, B IIpOIlEC-
ce TIOHMHIa JABMratens. Bpsa aM CTOUT BBIBOJWUTH 3TOT HpUOOp
BHYTpb cajloHa. Benp mpu HapylleHHWH YIUIOTHEHUS IITyliepa MpHu-
6opa TOIIMBO TOJ OOJIBIIMM JaBJeHHEM OpBI3HET B cajoH. Komy
3TO HYXHO?!

Nuaukatop ypoBHs okcuaa asora. Eciu asurarens padoTta-
€T C Mojauell OKCHJa a30Ta, TO OYEHb BAXXKHO 3HATh, CKOJIBKO ITOTrO
OKCHJIa OCTaJIOCh B €MKOCTU. Eciu B mpoliecce TOHKH BAPYT 3aKOH-
YUTCSI OKCHJT a30Ta, TO paboydasi CMECh CTPEMUTENILHO Mepeo0oraTut-
Csl, @ 3TO TPO3UT CEPbE3HBIMU U HENPUSTHBIMH MOCIEICTBUAMU IS
neuratens. [losTomy, ecnmu aBTOMOOWIIb CHA0XKEH TIOHMHTOBOM arl-
napatypoi Ajs IojJayd OKCHJia a30Ta B JIBUraTellb, TO MHAUKATOP
€ro YpOBHSI JIOJIKEH ObITh 00513aTENBHO.

JlaTuMK 1aBJIeHHs Mac/ia B cucTeMe cMa3ku aABurarens. OH
peoOpa3yeT MEXaHUYECKOE JaBJICHUE B AJIEKTPUUECKUIN CUTHAT, KO-
TOPBINA NOJAETCA HAa COOTBETCTBYIOLIUN UHIAUKATOP, YCTAHOBJICHHBIN
Ha MPUOOPHOM JTOCKE B cajloHEe aBTOMOOWIs. Ecimu mraTHeIA UHIU-
KaTop JaBJECHHUSI OTCYTCTBYET, TO €ro 0053aTeNbHO HYKHO YCTaHO-
BUTbH B TIOHHHIOBOM BapHaHTE.

WuaukaTop AaBieHHsS MOXKET CIIACTH JIBUTaTellb OT OYEHb J10-
POTOCTOSAIINX MOBPEKACHUM, CUTHAIU3UPYS O HEJOYCTUMO HU3KOM
YpOBHE JaBJIEHUs Macjia B cucTeMe cMma3ku. Eciu moBpexnieH mac-
JSHBIM HAacoC MM 3acCOpPWICS MacisHBbIM KaHall, TO MOJUIMITHUKA
JIBUTATENS] OCTaHYTCsl 0€3 CMa3Ku M BCKOPE BBIAIYT U3 cTposi. bes
MH/IMKATOpa JaBJICHUS BOJUTENb Y3HAET 00 3TOM TOJIBKO MOCIE TOTO,
KaK JIBUTaTeJb 3aKJIMHUT.

Nuaukatop Temneparypbl Macja. OTOT UHAUKATOP MOKa3bl-
BaeT TEMIIEpaTypy Macia B CUCTEME cMa3Ku jaBurarens. Cuurtaercs,
YTO OHA TOYHEE OTPAKAET TEMIIEPATYPHBIN PEKUM JIBUTATEISL.

NuaukaTop nepexiioveHus: nmepeaad. JTo spKas JaMIOUKa
(cBeToauon), npeaynpexaaromnas o0 OnacHOM IMPEBBIIIEHUH YacTo-
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THI BpallleHUsl Bajia JBUTATENSI M1 HEOOXOJMMOCTH CPOYHO TMEPEKITIO-
YUTh NIepeady B KopoOke nepenad. Jlammouka MokeT ObITh BCTpoe-
Ha B TAXOMETP, KOTOPHIM pacIioioKeH Ha MaHelu MPUOOpPOB, U JIETKO
paznuurMa OOKOBBIM 3pEHHEM, HEe TpeOyeTcsi OTBIEKAThCS OT Ha-
OJTIOJICHYSI 32 JIOPOXKHOU CUTYaITUEH.

Jaryuk neronauum. IIIupokOmoJOCHBIM JAaTYMK AETOHAIUH
(monens 0261231046 BOSCH) nbe3osnextpuyeckoro tumna (puc. 5.8)
yCTaHABJIMBAETCA Ha OJIOKE LIJIMHIPOB IBUTATENS y YETBEPTOTO IIH-
JUHPA CO CTOPOHBI BITYCKHOTO TpyOOmpoBoja. JlaTuuk BOoCIpUHUMA-
€T WHTCHCHBHBIC BUOpAIMH CTEHOK IMJIMHAPOB MPH BOSHUKHOBEHUH
JIETOHAIUH.

] 2

\ s
Puc. 5.8. laTuuk neToHauu. % 7 4
1 — KOHTaKTHas BWiKa; 2 — Kopmyc; 3 — 5 ? L~ 5
raiika; 4 — Tapenbuaras MpyXHHA; 5 — é 4 //’: 6
WHEpIMOHHAs Imaiiba (ceiicMomacca); é :: 7

6 — TbE303JICMEHT 7 2 e

8

KoHcTpykius natyrka BbIIIOJIHEHA Hepa30opHoii. Bee snemen-
Thl NIbE303JIEKTPUYECKOIO JIaTYMKa KPENsTCs K OCHOBAaHUIO (KOPIY-
Cy), BBIIIOJHEHHOMY M3 cHelManpHOro cruiasa. lIpeoOpazoBarens
COCTOMUT U3 JIBYX BKJIIOUEHHBIX NApauIeIbHO KBAapLEBBIX MbE303JIe-
MeHTOB. MHepuuoHHas (celicMUYecKas) Macca H3TOTOBJIEHA W3
CIUIaBa C BBICOKOM IUIOTHOCTBHIO. JaTUMK MOJKIIIOYAETCS B CUCTEMY
YIPaBJIEHUS C OMOIBIO IBYXKOHTAKTHOTO COEAMHUTEIS.
Taxomerp. D10 pUOOpP, MOKA3BIBAIONINN YACTOTy BpAICHUS
KOJIEHYaTOT0 BaJjla ABUTaTEIs.
Peryasitop no6aBounoro Bosayxa (PAB). On npennasHaueH
U1 TIOJIAep KaHMs YacTOThI BPAIlEHHs KOJIEHYATOrO BaJla MpH ITyCKe
JBUTATENs], Ha XOJIOCTOM XOAY, IIPU IIPOrPEBE, NPHU JIBUKEHUU aBTO-
MOOWIISI «HAaKaTOM», a TaKXKe MPH W3MEHEHWH HAarpy3Kd Ha JBUTa-
T€Jb, KOTJa BKJIIOYAIOTCS B pabOTy 3HEPrOE€MKHE Y3Jbl BCIIOMOTa-
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TEIbHOrO0 00OpyIOBaHUS (HampuMep, KOHAULUOHEpP). YCTPOMCTBO
PJIB noka3zano Ha puc. 5.9.

I 2345 6789 101

Puc. 5.9. Peryasitop 106aBOYHOr0O BO3yXa M €ro dJIeKTpUIecKas cxema:

1 — mTexkepHast KOJIOAKa; 2 — YIUIOTHUTENBHOE KOJBIO; 3 — maiida KperuieHus;
4 — QnaHer KperIeHs OCH SKOpST; 5 — 0OMOTKa SIKOPST; 6 — TOBOPOTHBIH CTakaH;
7 — TIOCTOSTHHBIH MarHuT; § — KOpITycC; 9 — SIKOPb HEMOBIKHEIH; /() — OCh SKOPSI;
11 — MarHUTONPOBOZ; /2 — CTONMOPHOE KOJIBIIO TOJIINITHIKA; /3 — MIApUKOBBII
MTOJIIIUITHIK; /4 — YIJIOTHEHHE TOMIUITHIKA; /5 — MaTtpyOOK BXOIHOW; 16 —
TIOBOPOTHAS 3aCIOHKA; /7 — ymop; /8 — pONMKOBBINA MOMIMITHUK; /9 — Bad
3acioHKH; 20 — maTpyOOK BBIXOIHOM

Bo3ayx mocrymnaer B natpyOok /5 W, Ipois yepe3 ILIelb, pas-
Mep KOTOpPOM peryaupyercsi 3acIOHKOW /6, BBIXOJIUT uepe3 MaTpy-
60k 20 1 MocTymaer Bo BIyCKHYIO TpyOy. IToBopoT 3acimonku, cums-
e Ha Bay /9, MpOU3BOJUTCS CTAaKaHOM 6, BHYTpU KOTOPOTO HaXo-
JATCS HEMOABW)XHBIA sKOph 9 ¢ oOMOTKamu. bBiok ympaBieHws,
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oOpabaTtbiBasi CUTHAJIBI JATUYMKOB, OIpPEAECNSET KOJIWYECTBO BO3IYXa,
HE0OX0IMMOro Iyist paboThl JBUTATENST M TEM CaMbIM MOJIOKEHHE 3a-
CIOHKU /6. brok BbliaeT Ha OOMOTKY SIKOpSL 9 JIEKTpUYECKHUE UM-
mynbesl ¢ gactoToit 100 I, Bo3Oy»kaaromye B SIKOpe MarHUTHOE TTOJIE.
Perynstop mnpencraBiser coOoil Hepaz0OpPHOE YCTPOUMCTBO
U SIBIISIETCSL KIJIAITAHOM, PETYJIHMPYIOMIMM TI0/1ady BO3AyXa Ha yKa3aH-
HBIX BBIIIE peXUMax paboThl ABUTATENS. Peryistop ycTaHOBIEH Ha
BITyCKHOU TpyOe. OH COeMHEH C JIPOCCENBHBIM MaTpyOKOM TPYOKOM,
gyepe3 KOTOPYIO BO3IyX IOJIAETCSl B HETO M3 MPOCTPAHCTBA JIO JIPOC-
CEeNbHOM 3aCIIOHKH U, IPO/IS Yepe3 PEryIATop, MOCTYIAeT Yepe3 apy-
r'yio TpyOKy Ha BBIXOJI€ U3 peryniropa B pecuBep. Takum oOpazom,
perynarop odecneunBaeT NoAavdy Bo3Iyxa B ABUrareib B 00X0.1 Apoc-
CEJIbHOM 3aciOHKH (Oaiiriac), Hanpumep, KOrjia OHa MPUKPHITA.

5.5. Pa3menienue 10NOTHUTEIbHBIX TOHUHIOBBIX NPUOOPOB

Wtak, curHanbl ¢ JaTYMKOB MOCTYIMAIOT HAa WHIUKATOPHI, BBI-
MOJTHEHHBIE B BUJIE AJIEKTPUUECKHUX JIAMIIOUEK, MO0 Ha IU(POBBIE
WU CTPEJOYHbIE MPUOOPHI, TMOKA3BIBAIOIIUE BEIUYUHY COOTBETCT-
BYIOILIETO PETUCTPUPYEMOTO mMapamerpa. B pesynbraTte Moauduka-
LU JIBUTATEJISI U CUJIOBOU Tepeaaydr MOSBISIETCS 00JIbIIOE KOJUYe-
CTBO JIOTIOTHUTEIHHBIX TFOHHHTOBBIX MPUOOpoB. [T03TOMY BO3HHKAET
npobJieMa ux 11e51eco00pa3HOro pa3MEIICHUS U KPETUICHHUS.

Korma aBromMoOuim ObuIM KpyIiHEE, UX MPUOOPHBIC MaHEIN
TOXKE ObLIM OOJIBIIMMHK, U Ha HHX OBLIO JOCTATOYHO MECTa JIs JIO-
MOJIHUTENBHBIX MPUOOPOB. Ha maHensx COBPEMEHHBIX KOMITAKTHBIX
aBTOMOOMJIEH TaKOTO MECTa MOYTH HE OCTANOCh, U JJOTIOJHUTEIbHBIC
npuOoOpsl TaM pasMmemiarb Hekyzaa. [lostomy nmnsi pa3menieHus: 1o-
MOJHUTENIBHBIX MPUOOPOB HEOOXOAMMO TPOSBUTH OIPEACICHHYIO
CMEKAJIKy U JJaKe U30IIPEHHYIO N300pETaTeIbHOCTb.

K cuacTpio, KOHCTPYKIIUS TMOYTH BCEX JTOTIOJHUTEIBHBIX MPU-
OOpOB paccuMTaHa Ha WX pa3MelleHHe BHE MPHOOPHON TaHEeNIu aB-
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TomMoOms. [Ipubopbl 0OBIYHO MPENCTABISIIOT COOON MHAMBHYAJIb-
HBIE€ Y3JIbl, pa3MEUICHHbIE B OTAEIbHBIX KOPIyCaX, U3TOTOBJICHHBIX
a1M00 M3 IJIacTMAacchl, MO0 U3 YEPHOTO MM XPOMHUPOBAHHOIO Me-
tanna. [IpuGopsl MOryT OBITH YCTAaHOBIEHBI HHIMBUAYAJIbHO WIIH
B rpymme. [TpuGopsl MOKHO MPOCTO 3aKPENUTh HA TIOBEPXHOCTH JIH-
LIeBOY MaHesd. EMMHCTBEHHBIN HETOCTATOK COCTOUT B TOM, 4TO IIPO-
BOJIa JJIsl IPUCOEIMHEHUS JIEKTPONIUTAHU, JATYMKOB U MacChl pac-
IIOJIOXKEHBI Ha 3a/IHEN CTOPOHE y3J1a B MECTE KOHTAKTa C MaHEebIO.

Bce usroroButenu nmpuOOpoB mpeiararoT JOMOTHUTEIbHBIC
TIOHMHTOBbIE TAHENIM JUISl UX MOHTaka Ha JIOTKE <«JUIsl MeJIouei»
WIA B THE3[e MOJ TMEeNeNbHUIYy. JTH CBOOOIHBIE MPOCTPAHCTBA
OOBIYHO PacCIOIOKEHBI B IEHTPE JINIIEBOH MaHENH, U TO3TOMY 37IeCh
MOXHO YCTaHOBHUTb HECKOJIBKO JIONOJHUTENbHBIX MpHOopoB. bosb-
III€ BCETO BBIMTYCKAIOT MaHENIU ¢ MpuOopamMu JUis MOHTaXa B THE3/E
nenenbHUNBL. Pa3smenienne npubOpoB B NENENbHUIE YIOOHO elie
TEM, UYTO K HEW YK€ IOJIBE/ICHO HAIPSHKEHUE OT aKKyMYJIATOpa IS
MUTaHUS TPUKYpPUBATES.

HekoTtopeie n3roroButenu npuOOpoB MpejuiaratoT TIOHUHIO-
BbI€ TIEPEXOJHUKU JUISI MOHTa)Ka, MpeACTaBisIomue coboil rmact-
MaccoBbI€ KOpITyca, MPUCIOCOOJIEHHBIE AJIsl KPEIJIEHUS B CaMbIX
Pa3IMYHbIX CBOOOIHBIX MECTaX JIMLIEBOM MaHENIN: CIIpaBa U CJIEBa OT
Hee, B eHTpe U T. 4. OOBIYHO Takue NEePeXOJHUKH MMEIOT MEJKO-
IPaHyJUPOBAHHYI0 TIOBEPXHOCTh, KOTOPAs XOPOILIO COYETAETCs
C BHEITHMM BHJIOM OOJIBIITMHCTBA JIUIIEBBIX MTAHEIEH.

OpHa U3 NOMyJAPHBIX Pa3HOBHIHOCTEH MEPEXOJHUKOB CKOH-
CTPYUPOBaHa Ul KPEIUICHHUs K IIEPEHEN CTOMKE Ky30Ba CO CTOPOHBI
BojuTtens. Ha cTolike MOKET ObITh 3aKpEIIEHO A0 TpeX HEOObIINX
npuOopoB. Takoil MpPUOOPHBINA y3€d JIETKO KPENUTCS Ha CTOWKeE
U BBITJISAMT Tak, Kak OyATO ero ycTaHOBWJIM Ha 3aBoje. llpuaercs
TOJIBKO MPOCBEPJIUTh HECKOJIBKO OTBEPCTHM [UIsl TOTrO, YTOOBI MpO-
JIOKUThH U BBITAIIUTH HAPY)KY HEOOXOJMMYIO 3JIEKTPOTIPOBOIKY.

Cnenyer oOpamiath BHUMaHUE Ha BCE MPHUMEYAHU, TPeaynpe-
KJCHUS M PEeKOMEHJAlMu U3roroButens. Hanpumep, He HYXHO IbI-
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TaTbCs JJISA MOJBOJAA JIEKTPOIIUTAHUS MCIIOJIB30BaTh MPOBOJA MEHb-
LIETO CEYEHUs], YEM PEKOMEHIOBAHO M3rOTOBHUTENEM. B mydimem ciy-
Yae 4epe3 HECKOJIBKO MUHYT U3 TPUOOPOB MOUJIET ABIM.

KOHTpOJIbeIe BOIIPOCHI " 3a1aHUA

1. B yem 3akitouaeTcsi poib SJIEKTPOHUKH B COBPEMEHHOM aBTO-
Mobune?

2. Uto Takoe 0110k 35eKTpoHHOro yipasieHus (B2VY)?

3. Kakne uH(pOpMaNMOHHBIE TATYNKH U HCIIOJHHUTEIbLHBIE MEXaHU3-
MBI IPUMCHSAIOTCA Ha COBPEMCHHBIX aBTOMO6I/IH§IX, OCHaAII€HHbIX 60pT0-
BBIMU KOMITBIOTEpaMu?

4. Yto takoe YUII u kakoBo ero HazHaueHue?

5. Jlns gero mpenHasHayeHa cUCTEMa CaMOIMAarHOCTUKY JIBUTATENS?

6. Kakne nHpopMamoHHbIE JATYMKH U TPUOOPHI HHPOPMAIIHOHHO-
T'O KOHTPOJISI IPUMEHSIOTCS Ha COBPEMEHHBIX aBTOMOOMIISX?

7. Urto Takoe OOPTOBOI KOMITBIOTEP aBTOMOOMIIS?

245



6. OBHOBJIEHUE TPAHCMHUCCHUH

6.1. HasHaueHune 1 TUIIBI TPAHCMUCCHI

Tpancmuccusa — 370 cUCTEMa MEXaHU3MOB U arperaToB, Nepe-
JAIOIINUX KPYTAIIMM MOMEHT U MOILHOCTb OT JIBUraTels K BEAYIIUM
KoJjecaM aBToMOOMIs. B 3aBHCHMMOCTH OT TOro, Kakue KoJjieca sBJs-
I0TCS BEOYIIMMH, MOIIHOCTh M KPYTALUIUH MOMEHT MOTYT IOJIBO-
JUTHCSI TOJBKO K 33JHUM, TOJIBKO K NEPEJHUM WU K 3aJHUM U Ie-
PEIHUM KOJecaM OJHOBPEMEHHO.

VY aBTOMOOWJS TOJIBKO C 3aJHUMH BEIYIIUMHU KOJIECaMU
TPAHCMMCCHSI COCTOUT U3 CLEIUIEHHs, KOPOOKH Iepenad, KapAaHHOU
nepenavn, TIaBHOUW mepenaud, muddepeHnnana u moyryoced (Tod-
Hee — BaJIOB, COCIUHSIOUINX IVIABHYIO Nepeiavy U BeAyIIHUEe KoJieca).
I'maBHas nepenaua, nuddepeHuan u NoayocH YCTaHOBIIEHBI B Oall-
K€ 3aJJHET0 MOCTA (3aJHUM IPUBO).

VY aBTOMOOWJIS C EPETHUMHU BEAYIIMMH KOJECAaMH KapAaHHas
nepeaada Mexay KopoOKoH mepenad u riIaBHOM nepenayeit OTCyTCT-
BYET, T. K. KOpoOKa mepeiad coBMeIIeHa C TJIABHOW Tepeaadeii B 0J1-
HOM KapTepe (IepeIHui IpUBOJ).

VY aBroMOOUIIS CO BCEMHU BEAYUIMMHU KOJECaMU TPAHCMUCCHUS
JOTIOTHSETCST Pa3AaTOYHON KOPOOKOU, COSTMHEHHON KapJIaHHBIMU
nepeaadyaMy € 3aJHUM U MEPEJHUM BEAYUIMMHU MOCTaMU (TIOJHBIN
MIPUBOJ).

Ilo Buay nepenaBaeMoi SHEPIUHM TPAHCMUCCUU TOAPA3ACIISAIOT-
Csl HA MEXaHUYECKUE, TUAPABIMYECKUE U SIEKTPUUIECKHE, a IO CIIOCO-
Oy M3MEHEHHsI KPYTSIIEro MOMEHTa — Ha CTyIeHYaThle, OeccTyrneHya-
Thle U KOMOMHHPOBaHHbBIE. DJIEKTPUUECKUE TPAHCMUCCHH NPUMEHS-
IOTCSl Ha aBTOMOOWJIIX Oonbinoil rpyzonoabemMuoctu (benA3) u Ha
AIIEKTPOMOOWIISAX. ['MapaBIuUecKie TPAHCMUCCHU B COUYETAHUH C Me-
XaHUYECKUMM CTYNEHYaThIMU (THAPOMEXAHUYECKHE Mepefadu —
I'MII) npuMeHsIOTCS Ha MHOTUX COBPEMEHHBIX JIETKOBBIX aBTOMOOH-
JSX U Ha HEKOTOPBIX MOJEISAX aBTOOYCcOB. BoJIbIIMHCTBO k€ oTeuecT-
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6. Obnoenenue mpancmuccuu

BEHHBIX JIETKOBBIX U I'PY30BBIX aBTOMOOWJIEW MMEIOT MEXaHUUECKUE
CTYIIEHYaTble TPAHCMUCCHUH.

Crynenuarasi MexaHn4yeckasi TpancmMuccusi. OHa U3MEHsIET
BEJIMYMHY KPYTALIETO0 MOMEHTA 33 CUET CUCTEMBI PEAYKTOPOB, KOTO-
peiMHU siBIIsItOTCS KOpoOka nepenad (KII), paznaTounas kopoOka (ec-
JM OHA INpeaycMOTpeHa KOHCTpyKuueil) u riaBHas nepenada (I'TI).
Kopobka nepenau npencraBiasieT co00il MHOTOCTYIIEHUYATbI peAyK-
TOP, NEPEIATOYHOE YHCIO KOTOPOTO BOJUTENb U3MEHSET 110 CBOEMY
YCMOTPEHHUIO B 3aBHUCHMOCTH OT peXHMa JIBUKEHHUS aBTOMOOWJIS.
[lepenaTouHo€ YMCIIO TPAHCMUCCUM PaBHO IPOU3BENIEHUIO NEpe/a-
TOYHBIX YHCEN BCEX peaykTopoB. OT mepe1aToOuHOro Yuciia 3aBUCUT
HE TOJIBKO BEIMYMHA KPYTSILEro (TArOBOr0) MOMEHTa Ha BEAYLIUX
KoJiecaXx aBTOMOOHIIS, HO U CKOPOCTb aBToMOOms. KonmuaecTBo cry-
nenei (nmepenav) B KII u 3akoHOMEpPHOCTH pacmpe/ieiieHus rnepesa-
TOYHBIX YMCEJ MEX]y COCEHUMH CTYNEHSIMU CYIIECTBEHHO BIIMSIIOT
Ha JMHAMUKY pa3roHa aBTOMOOMJIS.

Beccrynenuarasi Tpancmuccusi. Takas TpancMmuccus odecrie-
YUBAET HEMPEPHIBHOCTh U IUIABHOCTh N3MEHEHMS TATOBOTO MOMEHTA U
CKOPOCTH JIBHKEHHUSI aBTOMOOWIISI, YeM BBITOJHO OTIIMYAETCS OT CTY-
IIEHYaTOM MEXaHWYECKOM TPaHCMHUCCHHU. Bmecre ¢ TeM UM CBOMCT-
BEHHBI HEKOTOPbIE HEIOCTATKHU: CJI0KHOCTh KOHCTPYKLIMHU, O0JIee HU3-
KAW KO3 PHUIMEHT TOJIE3HOTO ICHCTBUSL.

BeccTynenuarbie TpaHCMHCCUU MOTYT OBITH (PPUKIMOHHBIMU
(MEXaHMYECKUMM ), JIEKTPUUECKUMH WM THApaBiInyecKkuMu. Mx oc-
HOBHBIMHU COOPOYHBIMHM €IMHUILIAMU SBIIIOTCS OJJHOMUMEHHBIE Mepe-
naud. I'mapaBinuyeckue nepenadyu JeNsiTcs Ha TUAPOJNHAMUYECKUE
U TUIPOOOBEMHBIE.

Kom0nHupoBanHasi TpaHcMuccusi. OTa TPaHCMHUCCHS TIpeJi-
CTaBJsIeT co00i CHHTE3 OECCTYNEeHYaTON M CTyNEHYaToll MexaHWye-
CKOM mepeaay, KOTOPbIi MO3BOJISIET PAaCIIMPUTh TUANAa30H N3MEHEHUS
KpYTSAIIET0O MOMEHTa M OJHOBPEMEHHO COXPAaHUTb OCHOBHBIE JOCTO-
MHCTBa OecCTymeH4aThIx mnepenad. KoMOMHUpoOBaHHAS TPaHCMHCCHS,
npezAcTapisitonas codoil ruapomexanndeckyro nepenaay (I'MII), na-
3bIBAETCS THJIPOMEXAHMUECKON TPaHCMHCCHUEH.
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6.2. MaxoBHK M CLeIJICHHE

Tepmunom «cuennenue» Oynem Ha3bIBaTh (PPUKIMOHHOE Me-
XaHUYECKOE CILETUVIEHUE, T. €. y3€J, NepeIatouuid KPYTIIIUA MOMEHT
¥ MOIIHOCTBH OT Baja JIBUTATeNsl Ha Bajl KOpoOkM mepenad. B cocras
CIIETIJICHUSI BXOJAT YETHIPE OCHOBHBIX y3J1a: MaXOBHK, JTUCK CIETIe-
HUS (BEOMBIH JIMCK), y3€JI HaXHUMHOTO JTUCKAa U MEXaHU3M BBIKITIO-
yeHus (BKJIIOUYEHHUS) cuierienus (puc. 6.1).

Puc. 6.1. Jleranu cueruieHus:
1 — MaxoBUK; 2 — BEIOMBIA JTUCK; 3 — y3eJ HAXKUMHOTO JHCKa; 4 — OONTHI
KPETUICHHS y371a Ha)XUMHOTO JIUCKA; 5 — BEDKUMHOM MOMIIMITHUK; 6 — phlyar
BBIKITFOUCHUS CIETUICHHST; 7 — IIApOBast ONopa phluara

IIpu HE0OXO0AMMOCTH MpepBaTh MOTOK MOIIHOCTH OT JIBUraTe-
7S K BEIYILIUM KoJiecaM aBTOMOOWJIS, HAapUMep ISl ePEKIT0YEHUS
nepeaad, BOAUTENb BBDKMMAET Ienanb cuervieHus. Ilenans uepes
PBIYKHYIO TIepeAady ¥ BBDKHUMHOM IMOJIIIMITHUK OCBOOOKIAaeT Ha-
KUMHOHM JUCK OT YCUJIUS NPYKHMH, U BEJOMBIM IUCK I0JIy4aeT BO3-
MO>KHOCTh CBOOOJIHO BpAaIaThCsl MEXKJIY MaXOBUKOM M Ha)KMUMHBIM
JUCKOM. Eciy OTIyCTUTh nefaib CUEIIEHUs, TO BEIOMBIN IUCK CH-
JIaMU TIPYKUH NPHUKUMAETCS K MAXOBUKY, BCSI CHCTEMA BO3BpAILACT-
Csl B IIPEXKHEE COCTOSHUE, U CLEIUIEHUE CHOBA HAYMHAET NIEPEIaBaTh
KPYTAIIUNA MOMEHT B TPAHCMHUCCHIO aBTOMOOWIIA.

[Tpu MomMUKaUK ABUTATENS YBEIMYUBACTCS HE TOJIBKO MOIII-
HOCTb, HO Y BEIMYMHA KPYTAILIEro MOMEHTA HA KOJIeH4YaToM Baiy. Ila-
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pamMeTpsl CTaHIAPTHOTO CLEIUIEHUS! PACCUUTaHbI Ui Nepeiaud HOMU-
HaJIbHOTO KPYTSIILIEr0 MOMEHTA IITaTHOTo ABurarens. C yBelnyeHnemM
MOIIIHOCTH U KPYTSALIET0 MOMEHTA CTaHJIapPTHOE CLIEIUIEHUE MOKET
HE CIIPaBUTHCS C BO3POCIIMMH Harpy3KamH M COCOOHO OBICTPO BBIN-
TH U3 CTPOs. 3A€Ch M Jaiblle MOJ TEPMHUHOM «CIIETIEHHE» Oylem
[0/Ipa3yMeBaTh BECh y3€l, B TOM YHCJIE U HAKUMHOM JTUCK C IPYKH-
Hamu. OOBIYHO TIOHMHI'OBOE CILIEIIJIEHHWE NPOJAETCSI MMEHHO B TaKOM
cocraBe. He pekoMeHayeTcs cMelnBaTh JI€Taal pa3HbIX CLEIUICHUH,
T. €. COCTaBJISITh CLIEIUIEHUE U3 PA3HBIX Y3JIOB.

Boiaepxarh CpaBHUTEIBHO JOJT0 MOXKET CLEIJIEHHE TOHOYHO-
ro aBTOMOOWJISI, MIOCKOJIBKY NMPOMTH BECh IMAINA30H MEPEKIOYCHUS
nepeaad He0OXOAMMO TOJBKO OJIMH pa3 MpHU pa3roHE aBTOMOOWIIS.
Ay TOpOKHOTO aBTOMOOWIISI MEPEKIIIOUEHHE Tepeiad MPOUCXOIUT
MHOTOKPATHO, MO3TOMY JOJTOBEYHOCTh CIEIUIEHUS ¢ (OPCUPOBaH-
HBIM JIBUTaTEJIEM PE3KO CHIKAETCH.

TroHMHTOBBIE (PUPMBI BBIMTYCKAIOT CIEIUICHUS «CTYIEHSIMUY,
4TO ynpouiaeT ux Bei0op. C MOBBIIEHUEM HOMEpA CTYIEHU CLEeIIe-
HUE CTAaHOBUTCS 0OJiee KECTKUM U CIOCOOHO TepeIaBaTh Bce 0OIb-
WA KPYTSAMUNA MOMEHT 0e3 MpoOyKCOBKHM. MOXXHO M HY)KHO BBI-
Oparthb CIEIIeHHE, COOTBETCTBYIOIIEE XapaKTEPUCTHKE KOHKPETHOTO
(OpPCHUPOBAHHOTO JIBUTATEIS.

TronuHrOBBIE CUEIUICHUs Ui (HOPCUPOBAHHBIX JBUTATENEH
CTaHOBSTCA BCE 0O0Jiee CIOKHBIMH U JAOPOrMMH. EcTh KOHCTpyKUHU
BEJIOMOTI'0 JIMCKA CLETJIEHUS ¢ HEOOIBIIMMHU BCTaBKAMH METajlla WK
METAJUIOKEPAMUKHA BMECTO CIUIONIHOTO KOJbIa U3 (HPUKIIMOHHOTO
MaTtepuaina, IMCKA 0e3 LEHTPAJIbHBIX NPY)KUH U JITa)KE MHOT'OJUCKO-
BbIE ClieIIeHUs. B nocneaneM ciaydae K MaXOBUKY KPEMSITCS MaJIbIbl
JUIS BEAYIIUX JUCKOB, TOTJIa KaK Ha LUIMIIBI IEPBUYHOIO Bajla HaJle-
BAIOTCS HECKOJIBKO BEIOMBIX TUCKOB. Benomble M Benylue ANUCKU
YepeayroTcs, TaK 4YTO BMECTO JIBYX Iap MOBEPXHOCTEN TPEHUS MOSIB-
JSIOTCS YeThIpe, ecTh U Oosee. Harpy3ku Ha (GpUKIMOHHBIN MaTe-
pHaJl IPH 3TOM MPOTIOPLIMOHAIBHO YMEHBIIIAKOTCS.

[IpumenstoTcss pasHOOOpa3Hble MaTepuaibl UIsl TUCKOB — OT
OOBIYHBIX 70 2K30THYECKHX. Ho Hamboiee pacnpocTpaHEeHHBIMH SIB-
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JISIOTCSL OpraHUYECcKUe MaTepuaibl, CIIOCOOHBIE BbIAEPKUBATh 0O0JIb-
IIY}0 MOIIHOCTb TPEHHUs, 00JIaJarolliie BBICOKOM OJITOBEYHOCTHIO
U CTa0MIBHBIM KO3()(OUITMEHTOM TPEHUSI.

BonbIIMHCTBO CHEIUIEHWH JIETKOBBIX AaBTOMOOMJIEH HMEIOT
nradparMeHHYIO MPYKHUHY, KOTOpasi CBOMM Hapy>KHBIM KpaeMm depe3
HaXUMHOHU JUCK NPWKUMAET BETOMBIN AUCK CLEIUIEHUS K MaXOBHKY.
TIOHUHTOBBIE CLEIUIEHUS MMEIOT aHAJOTUYHYI0 KOHCTPYKIHIO, HO
C HECKOJIBKO H3MEHEHHBIMH JICTIECTKAaMU MPYXKUHBI JUISI CO3/1aHus
OO0JBIIIEH CHIIBI IPWKATHSL BEIOMOTO JHCKa 0€3 YBEIWYCHHUS YCHITUS
Ha Ieaau.

TroHMHTOBBIE CHETIIICHUS U1 TOHOYHBIX aBTOMOOMIIEH BBIMOJI-
HAIOTCA 0€3 MPYXHUH B CTYNHUIE, UX HAKIAJKH 4acTO ObIBAIOT M3rO-
TOBJIEHBI U3 METAIUIOKEPAMUKH WJIM METAJUIOB C 0COOBIMU (DPHKITH-
OHHBIMH cBoWcTBaMuU. Hakiagkyu MOryT ObITh BBINOJIHEHB! OOBIYHON
(bopMBI B BUIE KOJIbIIA MJTH B BUJIE CETMEHTA.

BaxHOW [eTanpro CUEIUIEHUs SBISeTCd MaxoBUK. Maxoeuk —
3TO OOJBIION MAacCHUBHBIM AWCK, NMPUKPETUICHHBIH K XBOCTOBUKY KO-
neHyaroro Baya. K MaxoBUKy Kpenurcs 00JaTaMu KOXKYX y3/1a HOKUM-
HOTO JUCKa. Mex1y HaKUMHBIM JJMCKOM M MAaXOBHUKOM 3aXaT BEJO-
MBI JUCK cueruieHus. KpyTsammii MOMEHT IepelacTcs C MaxOBUKA Ha
BEJIOMBIN JIUCK 32 CUET CHJI TPeHHs (OTCI01a TEPMHUH — «(PPUKIIMOHHOE
CLIEIUIEHUE)), a OT HEr0 — Ha MEPBUYHBIN BaJl KOPOOKHU Iepenad, ¢ Ko-
TOPBIM BEIOMBIH JJUCK UMEET IIIULIEBOE COEANHEHHE.

OcHOBHOE Ha3HaYEeHHE MAaxXOBHKa — O0ECIEUeHHE PAaBHOMEPHO-
CTU BpAIlIEHUS KOJEHYATOro Bajla JABUTATellsd M CO3JaHUE HeoOXonu-
MBIX YCJOBUH Al TporaHus aBTomMoOwWisi ¢ Mmecra. Ilostomy uem
00JIbIIIE MOMEHT HWHEPIIMM MaxOBHKa, 4eM OOJIbIIIe €ro macca, TeM
Tydie 00eCreuynBaeTCss paBHOMEPHOCTh paboThl aBuratens. OaHako
3TO K€ CYLIECTBEHHO yXYAIIAeT MHTEHCUBHOCTb Pa3roHa aBTOMOOMIIS.

W3 Teopun ABMKEHHUS aBTOMOOMIIS U3BECTHO, YTO CHJIa CONPO-
TUBJICHUS pa3roHy (NMpUBeIeHHas cuia uHepuuu P,) omnpenensercs
3aBUCHUMOCTBIO

P, = m,jdy,, (6.1)
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i€ M, — Macca aBTOMOOWIIS; j — €r0 YCKOPEHHE; Oy, — Koo duim-
CHT BJIMSAHHA Bpallaronuxcda macc, TJIaBHOU U3 KOTOPLBIX ABJIACTCA
MaxOBHUK ABUTATCIIA:

2
8y = 14 Zutipln (6.2)

Bp T mary

3z1ech J,, — MOMEHT UHEpPLUU MaxoBHKa (J,, = myp2 , rae m, — mac-
Ca MaxOBMKQ; Py — €0 PanyC MHEPLHH); U, — MEPEIATOUHOE YHC-
JIO TPAHCMHUCCHUH; Mg, — KOIPOUIMEHT MONEHOTO NEUCTBHUS TPaHC-
MUCCHH; Ty, — PaINyC BEIYIINX KOJIEC.

CnenoBarenbHO, OoJjiee JETKUH MaxOBHK ITO3BOJIUT ObIcTpee
YBEIIMYMBATh YacTOTY BpamleHHs KOJEHYATOTO Bajla JBUTATEIS
Y Pa3rOHSATh aBTOMOOMJIb, TIOCKOJIbKY YMEHBIIIAETCS CHUJIa COMTPOTHB-
JIeHHus pa3roHy. st TOpOKHBIX YCIOBUN M MPU PEIKOM HCIOJIB30-
BaHUM aBTOMOOWJIS [T €376l B CIIOPTUBHOM CTHJIE IITATHBIA Maxo-
BUK BIIOJIHE ITpuemMieM. Ho mpu cymecTBeHHOM BO3pacTaHuu Tpebo-
BaHUH K CHUJIOBOM Ilepejade LEelIecoo0O0pa3HO IOMEHATh MaXOBHK
BMECTE CO CLEIUICHHEM.

Koncrpykuusa cuemenust st pop-
CHpPOBaHHBIX JBUraTejel JErKOBBIX aBTO-
MOOHJIEH COJCPIKUT ATIOMHUHHUEBBIA Maxo-
BUK, BEIOMBII JTUCK C HaKJaJKaMH U3 Op-
TaHUYECKOTO Marepuasia ¥ KOXKyX Cleruie-
HUS MOBBIIEHHOW npouHocTu. Ha puc. 6.2
MOKa3aH MaXOBUK, M3TOTOBJICHHBIA U3 BBI-
COKOTIPOYHOM XpPOMOMOJIMOICHOBOH CTalIH,
00paboOTaHHBI Ha CTAaHKE C YHUCIOBBIM Puc. 6.2. MaxoBUK u3 Xpo-
nporpamMMmubIM yrpasieHuem (YIIY). Ero MOMOIHOIeHOBOF CTaH
Macca He MpeBbIIaeT 4 Kr.

OCOOEeHHO Cephe3HO CIEAYeT OTHECTHCh K BBHIOOPY MaxoBHKa
U CIICTIJICHUSI CTIOPTUBHBIX aBTOMOOMIIEH, TIpeAHa3HAYeHHBIX JJIS TO-
HOK. [Ipy BBICOKHX CKOPOCTSIX BpallleHUs] KOJIEHYATOrO Baja M Yac-
TOM CMEHE CKOPOCTHBIX M HArpy304HBIX PEXKHMOB IPH TEPEKIIoYe-
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HUU epesiad MPOUCXOIST pe3Kue KoiaeOaHusl TeMIeparypsl (HarpeB-
OXJIQXK/ICHHE) JIETaeH CIeTICHUSI.

DTO0 4acTo NPUBOAUT K MOSIBJICHUIO TPEUIVH B MAXOBHUKE U B Ha-
KMMHOM JICKE, B PE3yJbTaTe Yero OHM MOTYT OBITh pa3opBaHbI Ha
KYCKH OI'POMHBIMH IIEHTPOOEKHBIMU cUJIaMH. MaxOBUK U CLIETIJIEHHE
OyKBaJIbHO B3phIBalOTCS. Paznerarommecs KyCKM UMEIOT OTPOMHYIO
SHEPIul0, COU3MEPUMYIO C BHEpPrued apTHIUIEPUICKOM IIPAIHENH,
U TIPECTABIISIIOT peaJIbHYI0 OMAcCHOCTh Ul BOAMTENS U BCEX OKpY-
XKarlmux Joed. KpoMe Toro, 0Hu MOTYT TOBPEIUTH TOTUTMBOIIPOBO/]
U BBI3BaTh KaTacTpO(puUeCcKuil moxap.

[ToaToMy, gaxe eciau CyIIeCTBYET rapaHTUsl IPOYHOCTU MaXOBH-
Ka ¥ CICIUICHUs, He OyJeT JIMIITHUM, U3 MPEIOCTOPOKHOCTH, 3aKPHITh
9TH BpAILAIOIINECS JETAd KOXKYXOM M3 BBICOKONPOYHOM CTaIM TOJ-
mHOM 8—10 MM. BoAThI, KOTOPEIMU KPENATCS MAXOBUK M KOXKYX CLETI-
JICHWsI, TAKKE JTOJDKHBI 00J1a/1aTh MOBBIIIEHHON TPOYHOCTBIO.

6.3. PenykTOoOpbl TPAHCMHUCCHU

TpancMuccun OOJBIIMHCTBA JIETKOBBIX aBTOMOOMIIEH, 3a HC-
KJIFOYEHUEM aBTOMOOWJICH MOBBIIEHHONW MPOXOIMMOCTH, COAEpIKaT
7IBa peIyKTOpa: KOpOOKy Irepenad W TIaBHYIO nepenady. BoeisicHUM
UX 3HAaYCHHE.

dopcupoBaHue ABUTATENS HE SBISIETCS camolienblo. [ToBbimenue
momraoctH JIBC HampaBieHo Ha yBelMUeHHWE WHTEHCUBHOCTH Pa3roHa
U JIOCTHKEHHE KaK MOXHO 00Jiee BBICOKOW CKOPOCTH JIBHKEHUS aBTO-
MoOmItsi. CKOPOCTh aBTOMOOWIIS U, BBIYUCIIETCS 110 PopMyIie

v, = 0,377

TxMNe UT

=0,377 —, (6.3)
Urp UgnUrn
I7Ie€ M, — YacTOTa BpAlLllEHUS Bajla ABUTATENS; U, U Uy, — Nepea-
TOYHBIE YKCIIa KOPOOKHU Nepeiay 1 IJIaBHOM MepeadH.
®opmyna (6.3) noka3bIBaET, YTO CKOPOCTh aBTOMOOUJIS V,, KaK
U O’KHUJAJIOCH, POTIOPIMOHAIBHA YaCTOTE BPALEHHS Bajla JBUTATENS
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n,. Ho mpu 3TOM CyliecTBEHHOE BIMSHHE HAa CKOPOCTb OKAa3bIBAET
MEPENATOYHOE YHCIO TPAHCMUCCHU Upy = Uy Ury. [TOCKOIBKY Mak-
CUMaJIbHAsI CKOPOCTh JIOCTUTAETCS HA MpsMoi repenade (U, = 1,0),
TO OCHOBHAasl poJib B 3TOM CiIydae NPHUHAUIEKUT NEPEeIaTOUYHOMY
4HUCIy TJIABHOM Iepefayu U.;, KOTOPOE B 3TOM Ciydae SIBISETCS
MUHUMAaJbHBIM NEPEJATOYHBIM YHCIOM TPAHCMHUCCHUN AaBTOMOOMIIS.

MO’KHO 71 M HYXXHO JIM U3MEHSTh 3TO MEpeaTOYHOE YUCI0?
Ecnu MOXHO M HYXHO, TO Ha Kakyto BelIMUuHY? OTBET MOYHO IO-
JTY4YUTh, aHATU3UPYS TpadUKH MOIIHOCTHOTO OanaHca (puc. 6.3) aB-
TOMOOMJISI CO IITATHBIMK JIBUTATENIEM U TJIaBHOM repeayeit (KpuBbie
I, I uw II) m aBTOMOOWIST C MOIMGPUIIMPOBAHHBIMU JIBUTATEIIEM
U TJIaBHOM nepenaveit (kpusbie [V u V).

Nt N, =N, +N,,
NN,max,mod 5
- ™~
v L\ 4 N Vv
A N
NT,max // 1

11|

FONDNE

0 Vnmin V3 V2 vy Vs Vs s

Puc. 6.3. T'paduku MOITHOCTHOrO OajlaHCa aBTOMOOWJICH CO INTATHBIMU

nBurareneM u rinasHoi nepenaveit (I, 11 u I11) n momudumpoBanHbEIMU
JIBUTaTENEM M TaBHOM nepenaueit (IV u V):
Ny — TAroBas MOIIHOCTb; U, — CKOPOCTb JBMKECHUS ABTOMOOMIS; Ny oy —
MAaKCHMajbHas TATOBAas MOIMHOCTh IITATHOrO JABUTaTels; Nrmaxmod —
MakKCUuMaJibHas TAroBass MOIIHOCTH MOZ[I/ICI)I/IL[I/IpOBaHHOFO JABUTATCIIA, Nc_
CyMMapHasd MOIIHOCTb, HCO6XO£[I/IM3H Ul MIPEOJOJICHUA COIPOTUBJICHUST
noporu Ny, ¥ CONpPOTHBIIEHHS Bo3yXa Ny,
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Kpusble 3aBHCHMMOCTEN TATOBOM MOIIHOCTHA OT CKOPOCTH aBTO-
mooOuist Ny = N(v,) cMmemarorcs Ha rpad)MKe B TOPU30HTAILHOM Ha-
MIpaBJIE€HUH B COOTBETCTBUU C BEJIMYMHOW IEPEJATOYHOIO 4YHCia
riaBHOM mepenaun, Gopmyna (5.3). ONTHMaNbHBIM SIBISETCS TaKOE
IepeIaTOYHOE YKUCIIO IVIABHOM INepeiaun, KOTOpoe 00ecneunBaeT Ie-
pecedenne kpuBbIX Nt u N, B TOUKEe HKCTpeMymMa KpuBodM Nt =
= N(v,). Touku nepeceuyenus: (/—5) 03HaYaAOT PEKUMBI paBHOMED-
Horo nBrokeHus: apromoomnst (Nt = N.). [Ipudyem B Touke / peanusy-
€TCsl MaKCUMaJIbHasi MOIIHOCTh TaTHOTrO ABurarens. Ilpu ymensie-
HUM nepenaToyHoro uncna (kpusas II) u npu ero yBenudeHuu (Kpu-
Bag IIl) peasm3oBaTh MakCUMaJbHYI0 MOIIHOCTb JBHMIaTENs
HEBO3MOXKHO, TTOATOMY CKOPOCTH V, M V3 OyIyT BCErjga MEHBIIE CKO-
pOCTH V4, TMOJyYEHHOM MpPHU ONTHMAIBHOM IEPEAaTOUYHOM YHCIIE
TJIABHOW Ie€pe/laud, CKOJBKO Obl BOJAWTENb HUM HAKMMall Ha Ieaasb
aKkceieparopa.

[Ipu yBenMueHUU MOILIHOCTH MOAU(ULIMPOBAHHOTO JBUTaTEINs
(xpuBas 1V) ckopocTs aBTOMOOUIIS,, KOHEYHO, BO3PACTET A0 HEKOTO-
poro 3Hauenus v,. Ho, kak mokasbiBaeT puc. 6.2, mpexxHee nepesa-
TOYHOE YHCJIO TJIABHOM Nepejauu Ternepb HE SBISETCS ONTHMAallb-
HBIM, MOCKOJIBKY HE IO3BOJISIET PEATN30BaTh MaKCUMAJIbHYIO TSIO-
Byl MOIIHOCTb MOAMGHUIUPOBAHHOTO  ABUTATENs Nt mayxmod-
MakcuManabHYI0 CKOPOCTh aBTOMOOHIISI MOXKHO eImie OoJjiee yBElH-
YUTH (O 3HAYEHUS] CKOPOCTUVs), €CIIM YMEHBIIUTh BEIUUUHY NEpe-
JAaTOYHOTO YMCIIA TJIaBHOHM Nepefjaun M0 CPAaBHEHUIO C €€ IITAaTHBIM
3HaueHueM. [ J1aBHBIM YCJIOBHEM BbIOOpa HOBOTO ONTHUMAJIBHOTO
quciia TJIABHOM Mepeaayu SBISETCS BO3MOKHOCTh pean3alii Mak-
CHUMaJIbHON MOIIHOCTH ABHrartess. Takum oOpas3omM, cienyeTr Bceraa
MIOMHUTb, YTO MEPEAATOYHOE YMCIO TJIABHOM Mepefayud HEe MOXKET
OBITH TPOU3BOJILHBIM.

CymecTByeT HECKOJIBKO CIOCOO0B MOIU(UKAIINY TJIABHOH ITe-
penauu. [lepBbiif crioco0 3akiif0uaeTcs B MOJHOM 3aMEHE PEeIyKTopa
IJIaBHOM Iepesiayy €€ TIOHWHIOBBIM BAPUAHTOM I10CJE MPOBEIACHUS
HE0OXO0IMMBIX MHKEHEPHBIX pacueToB. Bropoil cnocob npeanoara-
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€T 3aMEHy WITaTHOM KOpoOKM mepenady Ha TIOHMHTOBYIO, COJEpKa-
LIYIO0 YCKOPSIOIIYIO IIepesauy, T. €. TaKylo, Yy KOTOpOil mepeaaTrouHoe
YHUCI0 MeHblIe equHuIbl (U, < 1). [IpousBeneHne mepenaToYHBIX
YyyceNl IITaTHOW TJIABHOM INEpeladd U YCKOPSIOIIEW Iepefadu Ko-
pOOKHM mepeaay T0JDKHO 00ecneunBaTh HEOOXOIMMYIO BETHYHHY HO-
BOTO ONTHMAJIBHOTO 3HAUEHHSI MUHIMAJIFHOTO NIEPEaTOYHOTO YHCIa
TPaHCMHCCHH.

He crnenyer 3a0bpIBaTh ¥ 0 PO painycoB T BEAYILHUX KOJIEC aB-
tomoOmitsi. Kak mokaseiBaer hopmyna (6.3), yBeludeHHne pajnyca Be-
JYIIFX KOJIEC CO3/aeT Takou ke dP(PeKT, Kak U YMEHbIIICHHUE TIepeIa-
TOYHOrO yucia TiiaBHOW mnepenadu. [losTomy, 3aMeHssl HU3KOMIPO-
¢GWwIibHBIE MWHBI TOJHONPO(QWIBHBIMY, YBEIMYHBAS  JHAMETPHI
KOJIECHBIX JTUCKOB, MOXXHO YBEJIMYHMBATH pPa3Mepbl BEAYIIMX KOJeC
HACTOJIBKO, HACKOJIbKO MO3BOJIAIOT TrabapUThl KOJECHBIX Hull. M3me-
HEHHEM pa3MepoB BEIYIIHNX KoJieCc HanboJiee IpOoCTO KOPPEKTUPOBATh
He00X0MMO€ MUHUMAJIBHOE MEPEIaTOYHOE YHCIIO TPAHCMHUCCHH.

IIpu BBIOOpE TIOHMHIOBOM KOpOOKM niepefad >KelaTeIbHO
MMETh BapUaHT KOHCTPYKIIMU C BO3MOXKHO 00Jiee 3HAYUTEIbHBIM KO-
JUYECTBOM CTYIIEHEH, YeM 3TO ObUIO y IITAaTHOM KOPOOKH mepesad.
Benp, kak M3BECTHO M3 TEOPHUU JBIDKEHHS aBTOMOOWIIS, C yBEJIH4e-
HUEM KOJIMUYECTBA CTYNEHEW B KOPOOKe Irepenad BO3pacTaeT WHTEH-
CHUBHOCTb pa3roHa aBTOMOOWJIS, UTO Il CIIOPTUBHOTO CTHUJISI BOXKJIE-
HUS SIBJISETCS] HEMAJIIOBOKHBIM (DaKTOPOM.

Kpowme Toro, npu 3amene KopoOkH repenad HeoOXoaumMo oopa-
TUTh BHUMaHUE Ha BEIMYMHY MEPEJATOYHOTO YHCIIA MIEPBO mepeaa-
g u;. Jleno B ToM, yTO 00lllee MepeaaToyHOe YUCIO TPAHCMHUCCUU
IIpU pa3roHe aBTOMOOWIISI Ha MEPBOU Mepeaaye He JIOJKHO IPEBbI-
maTh OOLIEro MepeAaToyHoOro ynciaa MTAaTHOW TPAaHCMHUCCHH, YTOObI
HE co3JaBaTh M30BITOK CWJIBI TATM Ha BeAylIMX Kojecax. Kak us-
BECTHO, CHJIa TSATH Pr (T. €. OKpYXHasi Cujia Ha KOJIECe) OmpeesieT-
Csl BBIpOKEHHEM

PT — Meumuln"rp, (64)

Tk
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rae M, — KpyTsAIIMid MOMEHT Ha Bally JBHUIrareis; U.; — lepeaarod-
HOE€ YHUCJO TJIAaBHOM Iepenadd; U; — NEPEelaTOYHOEe YUCIIO MEPBOU
CTYIIEHH KOPOOKH Tiepenay; Ny, — KIIJ[ Tpancmuccuu; 1, — pamuyc
BEIYLINX KOJEC.

IIpy WITaTHOM TPAaHCMHUCCHUM CHJIA TATH YK€ M TaK JOCTATOYHO
BEJIMKa, YTOOBI IBUKEHNE aBTOMOOWIISI HAUMHAMIOCH 0e3 OyKCOBaHUs
BeAYIIMX KoJjec. Eciu mepenaroyHoe 4ucio MepBOM IMepesayd Mo-
TUQPUITIPOBAHHOW TPAHCMHUCCUU TIO3BOJIUT CO37aBaTh Oojiee 3HAUYMU-
TEIbHYI0 OKPYXHYIO CHJIy Ha BEIYIIMX KOJEcax, TO €€ BCE PaBHO
Henb3s OyZeT UCIONIb30BaTh Ui YBEIMUEHUSI YCKOPEHUSI aBTOMOOU-
7S TIPU pasroHe, T. K. HEBO3MOXKHO I€pe/aTh Ha OMOPHYIO MOBEPX-
HOCTB CHITy OOJIbIIIe, YeM CHJIA CIETUICHHS IHH ¢ A0poroi. M3061Tok
CHJIBI TSATH BBI30BET JIMIITh HHTEHCUBHOE OYKCOBAHHE BEIYIINX KOJIEC
U UX YCKOPEHHBIH HM3HOC. [lOpOKHBIE IIHMHBI MPOCTO HM30MAYT Ha
JIbIM, KOTJIa BOJIUTENb XOPOILIO HaXXMET Ha aKCeIeparop.

Bo3MoskeH BapuaHT, KOrJa MpH MATH- WK IIECTUCTYIIEHYaTou
KOpoOKe Tepeiad pa3roH aBTOMOOWIIS IienecooOpa3Ho OyaeT Hauu-
HaTh HE HA MEPBOM, a Cpa3y Ha BTOPOMU IMepenaye, yIuThiBas BO3POC-
M KPYTAIIMA MOMEHT Ha BaJly MO (UIIMPOBAHHOTO IBUTATEIS.

6.4. Mexkosecnblii quddepenunan

Mexckonecuwtii oughgpepenyuan — 3to y3ein riaBHOU mepeaa-
4M, TpeJHa3HAYECHHbIII KOMIIEHCUPOBATh PA3JIMUUE YIJIOBBIX CKOPO-
CTEH MpPaBbIX U JEBBIX BEAYLIUX KOJEC aBTOMOOWIISA IPU €ro JBUXKeE-
HUU 10 HEPOBHOCTSIM JIOPOTH, & OCOOEHHO — Ha KPHUBOJUHEHHBIX
ydJacTKax J0opord. HecoMHeHHBIE TOCTOMHCTBA MEXKOJIECHOTO (-
(bepeHImana MposBISAIOTCS 0COOEHHO OTYETIMBO MPH JABMKEHUH aB-
TOMOOWJISI IO TBEPJIOM OMOPHOM MOBEPXHOCTU C XOPOIIUM CIIEIIe-
HUEM IIUH C JOpOroi. B aToM cilydae KpyTsIuii MOMEHT, I101BOIU-
MBI OT KapAaHHOTO Baja K Kopiycy muddepeHnnana (BOAUIY),
pacnpezensercss HOpOBHY MEXAY BEAYIIUMH KOJIECAMH.
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OpHako, eciy MpaBo€ U JIEBOE BEAyIIHME Kojeca MONaaaoT Ha
YYaCTKH TIOBEPXHOCTH, MMEIOLINE CYIIECTBEHHO pa3jIM4yHbIe KOI(]-
(UIMEHTHI CUETUICHUS IIHUH C IOPOTOM, TO MPOUCXOTUT TIepepacmpe-
JIeJIEHUE TATOBBIX MOMEHTOB MEXy 3TUMU KojiecaMu. B pesynbrare
KOJIECO, Haxoad1eecs: Ha 0oJiee CKOJIb3KOW MOBEPXHOCTH, HAUMHAET
OyKcoBaTh, U CyMMapHasi CHJIa TATH Ha BeIyIINX KOJIecaX CTAHOBHT-
Csl MUHUMAJIbHOM, YTO CYIIECTBEHHO CHUXAET MPOXOJAUMOCTb U TH-
rOBO-CKOPOCTHBIE CIOCOOHOCTH aBTOMOOWIS. [louTH Bes MOIIHOCTH
aBurarens Oy[eT 3aTpayuMBaThCS Ha BpAIIEHHE OJHOTO M3 KOJIeC
1 COOTBETCTBYIOILErO BEAYIIEro Baya (moiyocu). Bam npu sTom uc-
NBITHIBAET TOBBIIIEHHYI0 HAarpy3kKy M MOJKET OBICTPO BBINTH U3
CTpOsi, 0COOEHHO NPU HATMYUHU (POPCUPOBAHHOTO JIBUTATEIIS.

Pemennem Moxer ObITh mpUMeHEHHE TUQQepeHnrana moBbl-
meHHoTo TpeHus (puc. 6.4). [lapangokcanbHo, HO YBETUUCHUE TPEHUS
B nuddepeHIrane XoTs U BHI3bIBACT 3HAYUTEIbHBIC TTOTEPU MOIIIHO-
ctu u cHwkenue KIIJ[ Tpancmuccun, 4to SIBISETCS €r0 KPYIHBIM
HEJ0CTAaTKOM, HO 3aTO MPUBOJAUT K BHIPABHUBAHUIO TSATOBBIX MOMEH-
TOB MEXJly IIPaBbIM U JIEBBIM KOJECAMU U YBEIMYEHUIO CYMMAapHOM
CWJIBI TSITU. DTO yJAy4lIaeT TATOBbIE BO3MOKHOCTH aBTOMOOMIIS.

-8
Puc. 6.4. Cxema muddepennmana mOBbI- — 9
IIEHHOT O TPEHHUS: 4%/ 10
1, 2 — neBble W TpaBble TOIYOCH JIU(]- 7
¢bepenmmana; 3, 4 — IneBas W TpaBas 5
MOJTyOCEBBIE KOHUYECKUE IIECTEPHH; 5, 6 — i
carrenutel; 7 — koprmyc muddepeHnmana; ! 1 34 i 4 P
8 — KapJaHHBIA Bal; 9 — BemyInas KOHH- — Nl —
yeckasi mectepHs; /() — BelOMOE KOJeco LIHJI—\PN\
TJaBHOW mepenaun; [/ — maker (pUKIH- 6 1

OHHBIX TUCKOB \J

Otn nuddepeHuanbl OTIMYAIOTCS APYr OT JApyra KOHCTPYK-
LUeH y3/1a TPEHUS U pa3IndHbIM KO3((HULINEHTOM OJIOKUPOBKH, T. €.
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COOTHOILIEHUEM MEX]y MOMEHTOM TpEHUs B nuddepeHiuaie u Mo-
MEHTOM, KOTOPBIH MOABOJUTCS OT KapAaHHOTO Bajla K €ro KOPITycy.
B coBpemMeHHBIX aBTOMOOWISX OIIOKMpOBKa auddepeHimana BKI0-
YaeTCcsl W BBIKIIIOYAETCS 110 KETaHUIO0 BOJIUTENS JIMOO aBTOMaTHye-
CKH. B aBTOMOOMJISIX paHHUX BBIITYCKOB TaKasi OMIUS OTCYTCTBYET.

Kpome cumxkenust KIIJ| tpancmuccun, muddepennnan moBsi-
IICHHOTO TpPEHHUs OoO0JiamaeT emie psiioM HexocTatkoB. JuddepeH-
uansl ¢ OOJIBIIMM BHYTPEHHUM TPEHHUEM XyXe 00ecleurBaroT I0-
BOPOT aBTOMOOMJISI Ha JIOPOT€ W M3JAIOT JIS3TAIOMUN 3BYK, TOTOMY
41O 3a0eraroiiee KOJIECO IMBITAeTCs BpaIlaThCs ObICTpee OTCTaIoIIe-
ro. TroHuHTOBBIE TU(PEepeHINATBI TOBBIIIEHHOTO TPEHUS — U3IENUs
JIOBOJIGHO JIOPOTHE U CIIOKHBIC, TIOOTOMY UX YCTaHOBKA TOJ CHIY
TOJIKO BBICOKOKJIACCHOMY CIEIHAJIICTY.

Jlyiss 0OBIYHBIX aBTOMOOWIIBHBIX JOPOT JY4INE TOAXOIAT Tud-
(bepeHnmanbsl ¢ MEHBIINM TPEHUEM, HO ISt TOHOK 1O TipsiMoii i de-
PEHIMAIBI MTOBBIIIEHHOTO TPEHUSI UMEIOT MpeumylnecTa. s aBTo-
MOOHIIEH, IpeTHa3HAYEHHBIX TOJBKO JJIsi TOHOK, JTy4Ille BOOOIIE OTKa-
3aTbcs OT nuddepenimana. B 3ToM ciiydae Ha €ro MeCTO CTaBUTCS
CTIelalibHasl «KaTYIIKa» — Hepa3beMHas JIeTallb, KOTOpasi HaIPsSIMYIO
COEJIMHSIET BEayllue Babl (IOJYOCH) KOJIEC
M Bcerga o0ecreyrBaeT paBHBI TOABOA
MOIIIHOCTH K HUM (pHc. 6.5).

IIpn mepenaye MOBBIIEHHON MOIIHO-
CTH W TIpU YCJIOBUHU OOecrieueHus HeoOxo-
JUMOU TATOBOW CHJIbI MPOYHOCTH BEIYILINX
BaJIOB (IMOJTyOCEi) CTAHOBUTCS COMHHUTEIb-
HOM. OOBIYHO Beaylue Bajibl UMEIOT HA Ha-
PYXKHBIX KOHIIAX IIAPUKOBBIE IIAPHUPHI
Puc. 6.5. Trommmrosas «xa. PABHPIX YIIIOBBIX CKOPOCTEi, @ Ha BHYTPCH-

Tymkay, Hanpsmyo HAX KOHI[AX — TPUIOWIHBIC mapHApEL. [Ipn
coenuHsAONIAas Beay- II€PEAade O0BIIIX yCI/IJII/If/'I, 0COOCHHO npu
wye Banbl (MOAYocH) pa3roHe aBTOMOOWIIS, STH Hanbosiee ciadbie
BEIYIINX KoNeC y371bl MOTYT ciiomaThbcsi. OOHOBJIEHHAsI CH-
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JI0Bas Iepesada MOKET BBIJEPKATh BCE pACUETHbIE HArPY3KH, HO JI0
TOM TOpBI, IOKAa KOMIIAHUU IO MPOU3BOJACTBY IIMH HE BBIMYCTIT HA
PBIHOK IIMHBI C YBEJTHMYEHHBIM KOA((HUIIMEHTOM CIeIUieHus. Toraa
MPUJIETCS 3aMEHUTH BaJibl HA CIEAYIOWIUN TUNIOpasMep. bosee npou-
HbI€ TIOHMHTOBBIE BEIYIIME Bajlbl C YCUJICHHBIMU IIAPHUPAMH paB-
HBIX YIJIOBBIX CKOPOCTEW MOTYT IepeJaBaTh JOINOJHUTEIbHBIE Ha-
I'Py3KH, BbI3BaHHBIE 3aMEHON MIMH (puc. 6.6).

Puc. 6.6. TrOHUHTOBBINM BegyIMid Bal ¢ YCWJIEHHBIMU IIAPHUPAMH PaBHBIX
YTJIOBBIX CKOPOCTEN

KpomMe TOro, moBblIEHWE TITOBOKW MOIIHOCTA M KPYTSAILETO
MOMEHTa Ha BEIYIIMX KoOJIecaX MOJKET MOTpeOOBaTh TAKKE 3aMEHBI
ctynui] kosec. Ha puc. 6.7 moka3zaH OJuH M3 BapUaHTOB CTYIHIIBI
C LEJIbHBIM (hJIaHIIEM U YCHJICHHBIMU IITHIIbKaMU KPEIUIeHHs KoJieca.

Ilo mepe TOro kak KOHCTPYKTO-
pBI JBUraTeneil Haxo AT HOBBIE pelle-
HUS JJIS TIOBBIILIEHUS] MOIIIHOCTH, KOH-
CTPYKTOPBI CHJIOBBIX Iepenad HIIyT
BO3MOXHOCTM JUI1 IIepellayd  3TOU
MOIITHOCTH B HMEIOIIUXCS TabapuTax.
Tak, yxe ceilyac pBIHOK MpeAIaraer
BHIOOp YCHJICHHBIX BEAYLIUX BaJIOB,
COEJIMHUTENbHBIX 3BEHBEB, «KATYILEK»

Puc. 6.7. TionuHroBass  crynuia

BMECTO INTAaTHBIX JU(PEepEeHIHATIOB, C HETBHBIM (TaHIEM H yCH-
HOBOpOTHBIX Ky.]'IaKOB (6/0) CTyHI/IIIaMI/I JICHHBIMU HINWJIBKaMH KpPEI-
¥ NOAIIUITHUKAMH, OOJEr4YeHHbIX JIHC- JIeHUA KoJIeca

KOBBIX TOPMO30B.
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KOHTpOJIbeIe BOIIPOCHI M 3a1aHUA

1. [lepeuricnuTe OCHOBHBIE THIIBI TPAHCMHCCHUN COBPEMEHHBIX aBTO-
MOOHJIEH.

2. Jlnst yero HeoOXoaMMa TPAHCMUCCHS?

3. B 4em cocrout HasHaueHue cueruieHus? KakoBa mpu 3ToM poib
maxoBuka JIBC?

4. Kakue CyniecTBYIOT 3aKOHOMEPHOCTH paclpeAeieHus epeaaTod-
HBIX YMCEN MEXaHUYECKOH TPAHCMHCCHH aBTOMOOHJISI?

5. KakoBo Ha3HaueHune MexkosecHoro auddepenimana?

6. HazoBute mocTomHCcTBa M HemoctaTku AuddepeHnnana moBbl-
INCHHOI'O TPCHHA.

7. B kakux ciydasx OTKa3bIBaIOTCS OT MEXKoyiecHOro auddepeH-
nuana?

8. Uro Takoe ko3 duipieHT 06J0kupoBku auddepenmnmana?

9. Kak cBsi3aHa pOXOANMOCTh aBTOMOOWIISL CO 3HaYEHHEM KOd(Qu-
nueHTa OnokupoBku quddepenimana?
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7. TIOHUHT XOJ1OBON CUCTEMBbBI

7.1. [logBecka aBTOMOOWIA

ABTOMOOUTH € (POPCUPOBAHHBIM JBUTaTENEM CIIOCOOEH IBHU-
ratbcsi ¢ 00Jiee BBICOKOW CKOPOCTBIO, YEM €ro NpoToTun. Jis yBenu-
YeHMs] YCTOMYMBOCTM aBTOMOOWJS MPOTUB OIPOKHUJBIBAHUS IPU
JBUKEHUM 0 KPUBOJIMHEMHBIM TPAEKTOPHSM KEJIATEIbHO TOHU3UTh
ero eHTp Macc. OCHOBHBIM CIIOCOOOM MOHMKEHMS LIEHTPa MacC SIB-
JISIeTCS YMEHBILIEHUE JIOPOKHOTO MpocBeTa (KIupeHca), T. €. pac-
CTOSIHUSL OT CaMOW HUYKHEW TOUKHU Ky30Ba JI0 OIMIOPHOM IMOBEPXHOCTH.
Ha kpyTbIX MOBOpOTax U Npu TOPMOKEHUH aBTOMOOUIIb C IOHUKEH-
HBIM LIEHTPOM Macc JIyudlle MpuxXuMaercs K jopore. B coueranun
c 0oJiee JKECTKHUMH YIIPYTHMH JIEMEHTaMU TIOJIBECKH U YCUIICHHBIMH
aMOpTU3aTOpaMHU 3TO YMEHBUIAET HAKIIOH Ky30Ba aBTOMOOWIJIS, yBe-
JMYMUBAET 30HYy KOHTAKTa IIMH C JOPOTOM.

CHIXeHHe BBICOTHI aBTOMOOWIISI TIPUJIAET €My €Ille U YBEpeH-
HbIM TOHOUYHBIM BuJ. CTaHgapTHas MOJBECKAa MOYTH BCEr/a BBITJISA-
JUT CITUIIKOM MSTKOM M BBICOKOM, HU3KUM TPO(UIL aBTOMOOWIISA
Cpa3y BbIAEISAETCS U IPUBJIEKAET BHUMAHHUE.

3HaueHuss KOXPPUIMEHTa THAPABINYECKOTO CONPOTUBICHUS
amopTtu3aropa k,, JKECTKOCTH YNpyroro sjnemeHta (mpyxunbl) Cp,
1 TIOJIPECCOPEHHOM Macchl Ky30Ba 1M, B3aUMO3aBUCHUMBbI:

ka =2 \[Capy. (7.1)

Ecnu neBast 4acTh 3TOT0 BhIpaKeHUs OyeT OOoJIbIle MpaBoid, TO
MOJIBECKA CTAaHET OYEHb JKECTKOW, KoJeOaHWH Ky30Ba MPaKTHYECKH
He Oyzner. Ecinu conpoTuBiieHHE aMOpPTU3aTOpa MEHBIIE, YeM OIpe-
neneno Gopmynoit (7.1), To packauMBaHUS Ky30Ba MOTYT CTaTh
Oonpme nomyctuMbix. [loaToMy mapamerpsl amopTh3aTropa W Ipy-
JKHUHBI BCCrja AOJIXKHBI OBITH COTJIAaCOBAaHBLI B COOTBETCTBUH C 3aBH-
cumocTthio (7.1).
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CymiecTByeT TpHU TUIA TIOHMHTOBBIX HAOOPOB, MO3BOJISIFOIIUX
OITYCTUTH KYy30B aBTOMOOMIIs: 1) Habop peccop (MPYXHUH) ¢ U3MEHEH-
HbIMHU XapaKTEpUCTUKaMH, 2) COTJIaCOBAaHHBI HAaOOp YKOPOYEHHBIX
MPY)KMH U aMOPTU3aTOPOB, 3) HAOOp PErylIupyeMbIX MOJBECOK. YKO-
POUYEHHBIE TPYKUHBI MOTYT O00ECIIEYUTh JOPOKHBIN mpocBeT ot 100
10 20 mm. O1HaKO MEX Ay apKaMu KpbLIbEB M IIMHAMU B 3TOM CIIy4ae
OCTAeTCs CIMIIKOM MAaJCHbKUH 3a30p, KOTOPHIM IPAKTUYECKHA HE IO0-
3BOJISIeT M30ekaTh 3aAeBaHUS MIMH 00 apKy, 4ro OyIeT COMpOBOXK-
JaThCsl HEMPUSATHBIM 3allaXxoM #OKEHOW pe3uHbl. Perynupyemsble moa-
BECKH MCKIIIOYAIOT 3TOT HEIOCTATOK, HO OHHU CTOSIT CIIMIIKOM JIOPOTO.

KpoMme Toro, CTONIb MajJeHbKUN JTOPOKHBIN IIPOCBET ONPABIAH
IIpU ABMXKEHMH T10 JIOporaM BeIcuiero kiacca. Ho e3quts mo qoposx-
HOMY MOKPBITHIO, UMEIOLIEMY 3HAYUTENIbHbIE HEPOBHOCTH U BBIOOU-
HBI, C TAKUM KIIMPEHCOM OyzeT mpobnemarnyHo. Taxxe OyneT ciox-
HO B 4epTe ropoja rnepecekars Tpamparnble nytu. [lostomy, npexnae
YeM YMEHbIIATh JAOPOKHBIM MPOCBET A0 MUHUMAJIbHON BEJIWYUHBI,
HY>KHO XOPOIIIO BCE 001yMaTh.

He Bce ympyrue aieMeHThl HOJBECKH BBINOJIHSIOTCS B BHUJE
MPUBBIUHBIX WJIMHAPUYECKUX MPYXKHUH. B 3aHUX MOJBECKaX HEKO-
TOPBIX MOJIENed aBTOMOOWIIEH B KauecTBE YIPYIHMX 3JIEMEHTOB HC-
MOJIb3YIOTCS TOPCUOHHBIE BaJibl. J[Ba TOPCHOHHBIX Baja MPOJIOKEHBI
BJI0JIb TIONIEPEYHOM Oalky 3aJTHET0 MOCTa U UMEIOT Ha KOHIAaX IUIH-
1bl. OIUH NUTMIEBOM KOHEI] KaKJI0TO TOPCHOHA COEIUHEH C JIEBOU
WY MPAaBOW IIPOJOJIBHOM ITAHIOM, a BTOPOM KOHEI| 3aKpeIUIeH Ha
MIPOTHBOIIOJIOKHON CTOpoHE momnepedHoit Oanku. [Tpu komeGaHMsIX
Ky30Ba aBTOMOOWJISI TOPCUOHHBIE BaJlbl CKPYYMBAIOTCS B IpEIesiax
3akoHa ['yka 1 m03TOMY BBINOJIHSIOT POJIb YIIPYrOro 3JeMEHTA.

Onepanys 1O H3MEHEHHIO BBICOTHI PACIOJIONKEHUSI Ky30Ba
BKJIIOUAET B ceO0s CHATHE TOPCUOHHBIX BAJIOB, IIEPEYCTAHOBKY MpO-
JOJIBHBIX IITAHT HA HUIMIIaX TOPCUOHOB B HOBOE IOJIOKEHUE U YCTa-
HOBKY TOPCHOHHBIX BaJIOB Ha MecTo. Omnepanusi KponoTiuBasi, HO
HE OYEHb CJI0XHAs U ONacHasd, a IaBHOe — He Joporas. He HyxHO
npuoOpeTaTh HOBBIE peccopbl (IPYKUHBI), BCE 3aTPAThl — ATO TOJIBKO
CTOUMOCTB PadOTHI.
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WHorpma mpaBoe U JIeBOE KOJIECO CBSZBIBAIOT MEXIY COOOH ere
OTHUM YIPYTUM CTEPKHEM, >KECTKOCTh KOTOPOTO 3HAYUTEIHHO
MEHBIIIE JKECTKOCTH TOPCHOHOB. OH Ha3bIBAETCS CTAOMIM3ATOPOM
MOTIEPEYHON YCTOMYMBOCTH U CpabaThIBAET MPU MONIEPEYHOM HAKIIO-
HE KYy30Ba.

[onHas 3amMeHa MOJBECOK — 3TO (HPaKTHUYECKH TIOJTHOE OOHOBIIE-
HUE X0JI0BOM "actu aBroMoOwmis. [IpaBuinbHo nomoOpaHHas o iBecKa
MO3BOJIUT YMEHBIIUTH JIOPOXKHBIA MPOCBET, YIy4YIIUTh OOKOBYIO yC-
TOWYMBOCTH U YIPABIAEMOCTh aBTOMOOMIS. YUTOOBI COXpaHUTH IMpH
ATOM MPHEMJIEMOE KAueCTBO I0JIPECCOPUBAHMSA, HEOOX0AUMO TPHOO-
pectu Habop peccop (MPYKUH) U aMOPTH3aTOPOB C COTJIACOBAHHBIMU
xapakTepuctukamu (puc. 7.1).

Puc. 7.1. TIOHUHTOBBIH HA0OP 3JIEMEHTOB ITOJIBECKH

HekoTopble TIOHMHIOBBIE HAOOPBI, IpEIaracMble K Mpoaaxe,
Ha3bIBAIOTCA «perynupyeMmbiMu». Ho cinepyer nMers B BUIY, UTO
3TOT TEPMUH OTHOCHUTCS TOJBKO K aMOpTHU3aTOpaM, KOTOPbIE MOKHO
HAaCTPOUTh II0 CBOEMY JKEJIIAHMIO. YKAa3aHHOE CBOMCTBO MOXKET
HE UMETh OTHOLIEHUS K U3MEHEHUIO JOPOKHOTO MPOCBETA.

Cyl1ecTBYIOT TIOHHUHIOBBIE TIOJBECKHU C PETYIUPYEMOM BBICO-
ToH. Perynupyembie MOABECKH — 3TO MOJIBECKH, B KOTOPBIX IPY’KUHbI
U aMOPTHU3aTOPbI COTJIACOBaHbI U K TOMY K€ UMEETCS BO3MOKHOCTh
UX TIOJHOM pPEeryiMpoBKH B ONPENENIEHHBIX Ipeaenax. OTO caMbli
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JIOpOToil BapuaHT, HO C NMOMOILBIO TAaKOM TOJBECKH MOXKHO PEryiu-
pOBaTh BBICOTY JOPOXKHOIO IMPOCBETa CHEpeAr aBTOMOOWIA. OTO
3HAYUT, YTO MOKHO TOYHO YCTAHOBUTH Ky30B OTHOCHUTEJIHO KOJIEC.
3TO JaeT BO3MOXKHOCTh YCTAHOBHTH KoJieca OOJIBIIETO AMaMeTpa,
OIYCTHB Ky30B HacKOJbKO 3TO BO3MOKHO. Ho juig 3Toro, koHe4Ho,
IIPUJIETCS U3TOTOBUTH HOBBIE APKU KPBLILEB.

B03MOXHO HCNOJIB30BAHUE YIPOIIEHHOM IMOJIBECKUA C PETYJIHU-
pyeMoll BBICOTOM. DTO KOMIPOMUCCHBIN BapUaHT MOJABECKHU C JIBYMsI
(UKCPOBAaHHBIMH TIOJIOKEHHUSIMU TIPYXUH. B Hell coxpaHeHbI CTaH-
JapTHBIE aMOPTU3ATOPbl. DTOT BapUaHT 3HAUMUTEIBHO JELIEBIIE, HO
OH MMEET JiBa HejocTaTKa: 1) cTaHAapTHbIE aMOPTU3ATOPbI HE MpHU-
CHOCO0JIEHBI K U3BMEHEHHBIM MPYKHMHAM, [I03TOMY IIPU HU3KOM KJIH-
peHce TUIaBHOCTh X0JIa aBTOMOOWJISI 3HAUUTENIbHO YXYIIIUTCSA U Oy-
JIET He JIy4llle, YeM Yy TeJleru 0e3 peccop; 2) 4eM HIKE MOJIBecKa, TeM
OoJbIIIe CXKATBI aMOPTU3ATOpBl. ECTh mpenen cxaTHs aMOpTHU3aTO-
pOB, TOCJE KOTOPOIO OHU CTAHOBSITCS JKECTKMMM KaK MeTaJuInye-
CKHE CTEpXHHU. JTO M €CTh TOT MIPEJel, 0 KOTOPOro MOKHO OITyC-
TUTb N0/iBECKY. IIOHSTHO, UTO MPH YMEHBIIEHUH X0J1a aMOpPTU3aTOpa
Jlayke HAIOJIOBHUHY OH YK€ He OyzeT Tak 3(p(eKTHBHO racuTh Koje-
OaHus Ky30Ba, KaK MpexIe.

7.2. Ilo6o4HnbIe 3¢ eKThI

Yriabl ycraHoBKH KoJiec. [Ipu yMeHbIIeHHH JOPOKHOTO TPO-
cBeTa J1000€ KOHCTPYKTHBHOE pEIICHUE MPUBEAET K HAPYIICHUIO
YIJIOB YCTAHOBKM IEPEIHUX YIpPaBIsEMBbIX KoJiec. Uem HHMXKE OIy-
IIE€H Ky30B aBTOMOOWJISI, TEM OUYEBHJIHEE CTAaHOBUTCS mpooiiema. 13-
MEHEHHE YTJIOB YCTAHOBKHU KOJIEC MPEXJIE BCETO OTPUIATEIHHO CKa-
3bIBACTCS HaA praBJISIeMOCTI/I aBTOM06I/IJI$I, a TAK)XE€ Ha M3HOCEC IINH.
OCOOCHHO WHTEHCHMBHO HAYHYT M3HAIIMBAThCS HAapyXHBIE JHOO
BHYTPEHHHE CTOpPOHBI OE€roBbIX JOpOXKEK. Takue MIMHBI J0Jr0
HEC HpO)KI/IByT, a OHU CTOAT I[OpOFO. I/IHOFZ[a MOXKET yBCJII/I‘II/ITBCSI n3-
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HOC JaXe 33JHUX IIMH, HO 3TO MPOUCXOJUT, KaK MPaBUIIO, TIPU €3]1e
10 OYEHb IJIOXUM JIOPOTaAM.

[TosTOMy TOCHE 3aMEHBI TIOJBECKH, HE3aBHCUMO OT THIIA TIO-
HUHTOBOTO Habopa, HEOOX0IMMO HEMENJIEHHO OTPETYJINPOBATh YIJIbI
YCTaHOBKH KOJIEC.

Peryasitop naBieHusi 3alHMX TOPMO30B. Ha HEKOTOpHIX aB-
TOMOOMJISIX YCTAQHOBJIEH PETYJISATOP, OTPAaHUYHMBAIONIUI JaBICHHE
paboueil )KUIKOCTH B 33JHUX TOpMO3ax. Perymsartop oObYHO coemu-
HEH C 3ajHel nojBeckoi. [Ipu HeOobIION Harpys3ke Ha 3aJHHUE KO-
Jjeca TOPMO3HOE YCHIIME 33JJHUX TOPMO30B IMOHMKAETCS, YTOOBI M3-
Oexarb OJOKHPOBKH Kousiec. [Ipy MONHOCTBIO 3arpy’>keHHOM Oaraxk-
HUKE 3aHsis YacTh aBTOMOOuWJs omyckaerca. [Ipum aToMm Kkiaman
peryasTopa NOJHOCTHIO OTKPBIBAETCS, CO3/1aBasi B padOYMX LUJIMH/I-
pax 3aJIHUX TOPMO30B MAaKCUMAIILHOE JIaBJICHHE.

HckyccTBEHHOE YMEHBIIEHUE JOPOKHOTO MPOCBETA MyTEM TO-
HIDKEHHUSI Ky30Ba KJIallaH PETyJsATopa BOCIPHHUMAET KaK yBelnde-
HUE HArpy3ku B OarakHuke. B pe3ynbrate 3agHHe Kojieca MOTYT
OKa3zaTbcs 3a0J0KHpoBaHHBIMU. [l03TOMY KilamaHbl perynsropa He-
00X0MMO TTEPEHACTPOUTb.

OOBIYHO pEryNATOpPHI AABICHHSI NEPEHACTPOUTh HE TaK-TO
npocto. Ho MOXKHO KilamaH peryssTopa emie pa3 BBECTH B 3a0IIyK-
neHue. Jljis 3TOro ciieayer OMyCTHUTh Ky30B aBTOMOOWIIS M B TaKOM
MOJIOKEHUH CO3/aTh KJIAllaHy T€ e YCIIOBUS, YTO U MPHU HOPMAlb-
HOU BBICOTE Ky30Ba.

Pacnopka ans moaBecok. Mjies pacmopku COCTOUT B clie-
aytomeM. [Ipu omymieHHOM Ky30Be€ aBTOMOOWIISI BEPXHHE OTIOPHI
M0JIBECOK, 3aKpeIUIeHHbIe Ha TOHKOM JKeJe3e Ky30Ba, MOTYT HE BBI-
Jep>KaTh BO3POCHIMX HArpy30K, BOZHUKAIOMIUX TPU JBHKEHUU aBTO-
MOOMJISL Ha MOBOPOTAxX M IpH OOKOBBIX ynapax koJjiec o 6oparop. Ky-
30B MOXKET JeopMupoBaThcsl WM pa3opBarbes. [lomepeunas pac-
MopKa JOJDKHA TMPHHATH Ha cedsd Harpy3Kd, BOCIPHHHMAaEMbIe
BEPXHHMH OTIOPAMH, U TEM CaMBbIM Pas3rpy3HTh JETAIN Ky30Ba.

Pacniopka pa3meniaercss B IOJKarOTHOM MTPOCTPAHCTBE MOTOP-
HOTO OTCEKa. YCTAHOBKY PAaCIOPKH Jy4YIlle COBMECTHUTH C YCTaHOB-
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KO HOBBIX NEPEAHUX IMOJBECOK. PAaClOpKy 3HAYMTENBHO JIET4e 3a-
KpPEIUTh Ha Olopax MNEPEeIHUX IMOJBECOK, IMOKa ITUX ITOJABECOK HET
Ha MecTte. MlHaye ux NpuaeTcs Bce paBHO CHUMATh.

NHorpa Takyro ke IMONEpedHyr0 paclopKy CTaBsAT U MEXKIY OIO-
paMu 33THUX MTOJIBECOK, OCOOCHHO TaM, TJIe yIICHBI 3aJJHUE CHIICHBS.

Ha camom niene pacniopka He Tak yx U 3pdextuBHa. OnHa ciry-
KUT JIMIIb JOIOJHMTENIBHONW TapaHTHEW HaJECKHOCTU Ky30Ba IIPH
HKCTPEMAIIFHOM CTHJIE BOXKJIEHHs aBToMoOmIsA. Ho ee MokHO mocTa-
BUThb U JUI YKpalI€HUs MOTOPHOTO OTCeKa. Pacrmopky MOXKHO Xpo-
MHPOBATh, NOKPACUTh WJIH aHOJUPOBATH, CIENIAB €€ IapMOHUYHBIM
JOTIOJIHEHHUEM K ITOJKAIIOTHOMY ITPOCTPAHCTBY.

Ilepennne kpblLIbs. Kak mpaBuwiio, TOpUbl IIMH HE JOJDKHBI
BBIXOJIUTH 3a INpEJeNbl KPbUIbEB. B IIPOTUBHOM Cllydae MHCIIEKTOP
I'MB/I/] ouleHUT ATO KaK TEXHUYECKYI0 HeucrpaBHOCTb. CTaHmapT-
HBIE KOJIeca YIOBJIETBOPSIOT 3TUM TpeOoBaHusM. OnHAKO B Cirydae
3HAYUTEIHHOTO OIyCKAaHUS Ky30Ba aBTOMOOWIIS U YCTAHOBKHU K TOMY
e MHUPOKONPO(UILHBIX ITHH BO3HUKAET MPoOIeMa.

Ecnmu Bce JOCTYNHBIE TEXHMYECKHE CIIOCOOBI BOTHATH IHHBI
B IIPEJENbI KPBIJILEB HE UMEIOT YCIIEXa, OCTAETCS TOJIBKO OJIUH paju-
KaJIbHBIU MTYTh — U3MEHUTH MPOPUIH KPbUIbEB. TIOHUHTOBBIX KPBLIb-
€B B IIPOJAXe MOXKET U HE OKa3aTbCs, HO BCErJa CYIIECTBYET BO3-
MOYHOCTb U3TOTOBUTH UX B CIIELUAIU3UPOBAHHBIX MACTEPCKUX.

7.3. IucKM KoJIeC ¥ IIMHBI

Koneca saBnstorea nsumxutensimu astomoouiss. Ho kpome cBo-
el TIaBHOM (DyHKIMHU — TIepeaBaTh CUILY TSATH Ha OTIOPHYIO TIOBEPX-
HOCTb M IIE€peMellaTh aBTOMOOWJIb B MPOCTPAHCTBE, KOJEca HECYT
Y OYCHb BAXHYIO ACTETHUECKYIO Harpy3ky. OHHU SIBISIOTCS BMeCTe
C Ky30BOM OJJTHUM M3 OCHOBHBIX 2JIEMEHTOB Au3aiiHa. OcoOEHHO Kpa-
CUBBI JTUCKU KOJIEC. ABTOJIFOOUTENN MPEANOUYUTAIOT OOJIBIINE KOJIe-
ca. Uem Oouibliie, TEM JIydllle, TEM KpacHBee.
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UToOBI pemuTh, KakoW AU3aiiH JUCKOB JUIsSl 3aKa3uMKa SIBJISET-
csi OoJiee MpUBJIEKAaTENbHBIM, choTorpadupyiiTe aBTOMOOMIb COOKY
U TIpUMepsiiiTe BhIpe3aHHble (PoTorpaduu KOJeC pa3IuyHOrO pa3me-
pa U Cc pa3HBIMHU JTUCKaMH. 3/1€Ch MPOSBATCS MPHUPOTHBIE XYJOKECT-
BEHHBIE HABBIKM JTMOO MOTpeOyeTcss MOMOIIb MPO(pECCHOHATHLHOTO
nu3aiitHepa. ToJIbKO Mociie 3TOro CIENyeT UJITH K AUIepy U nmpuoodpe-
TaTh MOJIIOOMBIIUECS JAUCKU M IUHBL Ho B M0OOM ciydae Henmb3s
3a0bIBaTh OCHOBHYIO (DYHKITUIO Kosiec U popmysl (5.3) u (5.4).

[IpakThka 1mokasslBaeT, YTO OOJIBLINE KOJIECA TOJIE3HBI AJIs aB-
TOCTIOPTA, T. K. B HUX MOXXHO Pa3MECTHTh TOPMO3HBIE MEXaHH3MBI
OoJbIIIETO pa3Mepa, OHM OOECTIEYMBAIOT JIYUIIee OXJIaXIECHHE TOP-
MO3HBIX TUCKOB M OTBOJI TEIJIa OT IIWH, KOTOPOe 00pa3yeTcs MpH MxX
KauyeHUH ¢ 0oJbIIoN cKopocThio. Ho BEpHO M TO, YTO MHOTHE aBTO-
TOHIIUKY IPEINOYUTAIOT KOJIECa MaJIOT0 pa3Mepa, MOCKOJIbKY OHHU
MO3BOJISIIOT enle 0oJiee MOHU3UTh LEHTP Macc aBToMoOuis. bokoBast
YCTOWYMBOCTh aBTOMOOWJISI NIPU TOHKAax JOJDKHA ObITh oOecrieueHa
B IIEPBYIO ouepenib. Pazmepsl Kojiec, KOHEYHO, JeJI0 BKyca, HO OHU
BCerJia JOJDKHBI OBITh COTJIACOBAHBI C TMEPEJATOYHBIMH YHCIAMHU
TPAHCMHUCCUU B COOTBETCTBUHU ¢ popmynamu (5.3) u (5.4).

[Tocne mpuHATHS pemieHus 0 pa3Mepax u Gopme Kojec U Juc-
KOB M MX JU3aifHe HENb3s JOMYCTUTh OMIMOKY B YCTAHOBOYHBIX pa3-
Mepax kojec. bomplioe 3HaueHHEe WMEIOT TaK Ha3bIBaeMbI odceT
u ko1 PCD auckos.

Od¢hcem — 310 paccTosiHHE MEXAY CpellHEeH TUIOCKOCThIO Bpa-
IICHUs KOJIeca U TUIOCKOCTBIO MPHJIETaHus AUCKA K CTYIHIIE B MECTE
KperuleHus KoJsieca. Yem MeHbIle odcer, TeM Jaibllle OTCTOUT KOJie-
co oT noaBecku. M HaoGopoT, gyem Ooibie oeer, TeM rirydke Koe-
CO yXOauT 1o Kpbuto. IIpu cnummkoM 0osbIom odeere KoJieco Mo-
KET HayaTh IETJIATHCS 3a JeTall MOABECKH. [{MCK C HempaBUIbHBIM
odceToM YXyALIUT yIPaBlIseMOCTh aBTOMOOMIIL. ABTOMOOUIIb C HE-
MPaBUIBHO BHIOPAaHHBIM O(CETOM IUCKOB OyJeT MphIraTh Ha BCEX
HEPOBHOCTSIX JOPOTH, Tepsis ympasisieMocTh. Cilenyer NmpuIaepKH-
BaThCS 3aBOJICKUX PEKOMEH/IAINH, TOT1a Bce OYIeT B MOPSIKE.
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Koo PCD (Pitch Circle Diameter) — yCTaHOBOYHBIA pazMep
JMCKOB. DTOT KOJI COCTOUT U3 JIBYyX uMcen. [lepBoe u3 HUX — Koau4e-
CTBO 0O0JITOB, KOTOPBIMM KPEMUTCS IUCK K cTynuie. Bropoe uncno —
JUaMeTp OKPYKHOCTHU (B MM), OXBaTbIBAIOIIEH OOJITOBBIE OTBEPCTHS.
Hanpumep, xox 5x100 o3Hayaer, 4To JUCK KPEMUTCS K CTYMHIE IIsi-
TBIO OONTaMH, PACIMOJIOKEHHBIMH TI0 OKPYXHOCTH JHAMETPOM
100 mm. Kog PCD gucka noykeH coBmajgaTh C KOJOM CTYIMIIBI,
MHaYe KOJIECO YCTAaHOBUTH Oy/IeT HEBO3MOKHO.

[Tpu nmoKynke TUCKOB HE HAJO 3a0bIBaTh 0 OaaHCHUPOBOYHBIX
Ipy3uKax, KOTOpble HEOOXOAUMBI JUIsl JMHAMHUYECKON OallaHCUPOBKU
kojec. ['py3uku keiarenbHO yCTaHAaBIMBAaTh Ha BHYTPEHHUH 0001
nucka. Huuro Tak He MOPTUT BUJ AOPOTUX KoJieC, Kak OajgaHCHpO-
BOYHBIE TPY3UKH, 3aKPETNIEHHBIE CHAPYKH.

[Tocnie BbIOOpA JUCKOB KOJIEC HE MEHBLIEE BHUMAHUE CIIETYET
yAEIUTh BbIOOpY MMH. OT pa3Mepa JUCKOB M LIUH 3aBUCUT F€OMET-
pUYECKHI panuyc Kojeca 7y, T. €. pacCTOSIHUE OT OCH KoJjieca 10 Oe-
roBoi 1OopoxKU. OT HErO HANPSIMYIO 3aBUCUT JUHAMHUYECKUN pagnyc
KoJieca 1y, coaepxarniuiics B popmynax (6.3) u (6.4), onpeaensomuii
BEJIMYMHY CUJIbI TATH U CKOPOCTU JIBH)KEHUSI aBTOMOOMIIA:

T = AyTo, (7.2)

rae A, — KodpUIMEeHT paauanbHOW neGopMaluu IIUHBI, 3aBUCS-
LU OT BEJINYMHBI PAIUAIbHON HArpy3KH U TUIIA IINHBI.

Jlnst obecnieueHrss HEOOXOUMOTO pajauyca Kojieca pHu yBeU-
YEHHBIX pa3Mepax JAUCKOB CJEIyeT BBIOMPATh HHU3KOMPO(UIIbHBIC
mmHbL. MH(bOpManus o pasMepax MIMH COAEPIKUTCS B UX MApKUPOBKE.

Pa3zmep mmH 0003HaYaCTCSl CTPAHHBIM COYETaHUEM OYKB U IUGP
B IIOMMOBOM M METPUYECKON cuctemax. Hampumep, B MapKuUpOBKe
mwmHbl 195/45 R 16 80V mudpsr 1 OykBbI 0003HAYAIOT CIIEAYFOIIEE:
195 — mmpuHa MHUHBI B MM; 45 — OTHOILIEHHE ITMPUHBI TIPOQHIIS ITHHBI
K €ro BBICOTE€ B MpPOIIEHTaX, B JaHHOM Ipumepe 310 45 %, cienopa-
TEJIbHO, IKpHHA MUHbI paBHa 195 - 0,45 = 88 MMm; R — paanansHOe Ha-
IpaBjieHUe Kopaa; 16 — MocajouHbIi JMaMeTp [HcKa B JIIOMMax

268



7. Tronunz x00080it cucmemol

(1 moitm = 25,4 mm); 80 — MHIEKC IPy30MOIBEMHOCTH; V — HHJIEKC
CKOPOCTH (B JAHHOM CITy4ae pasperieHa CKopocTh 0 240 km/4).

WNHaekc cKopocTH 03Ha4aeT MaKCUMAaJIbHYI0 CKOPOCTb, JAOIYyC-
THMYIO /715 JaHHOM MapKH IIUHBI (Ta0IuLa).

700 (INU S CKOpPOCTH ABTOMOOMJILHBIX IIIMH

No Hunexc MakcumanbHas No Hunexc MakcumanbHas
/I | CKOPOCTH CKOpOCTB, KM/4 /I | CKOPOCTH | CKOpOCTh, KM/

1 F 80 10 R 170

2 G 90 11 S 180

3 J 100 12 T 190

4 K 110 13 U 200

5 L 120 14 H 210

6 M 130 15 \"% 240

7 N 140 16 W 270

8 P 150 17 Y 300

9 Q 160 18 Z Bbonee 300

WNHuaexc rpy3onoabeMHOCTH 0003Ha4YaeT AOMYCTUMYIO BEPTH-
KaJIbHYIO Harpysky Ha koisieco. JlJii MUHMManbHOro uHAekca (65)

Harpyska He JoJpkHa npesbimaTts 2900 H, a juist MakcuManbHOTO MH-
nekca (121) — 14 500 H.

7.4. Topmo3Hasi cucrema

Topmoza — 3TO CHCTEMa MEXaHU3MOB, IPEAHA3HAYECHHBIX IS
MCKYCCTBEHHOTO 3aMEJICHUs] aBTOMOOWIISI ¢ MAaKCHUMAaJIbHO BO3MOXK-
HOW MHTEHCUBHOCTHbIO. TOpMO3HBIE CBOMCTBa aBTOMOOWIIS OIpene-
JISIOT NOCIIEAHUM pyOek MEXIy IPUATHBIM OLIYIIEHUEM OT ObICTPO
€316l U TIo30poM aBapuu. [TosToMy TpebGoBaHMs K TOPMO3aM HEOOBI-
yaiiHo BbICOKH. C SHEPIrCTUICCKUX HO3I/IIII/II>1 TOpMO3a ABJIAKOTCA
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npeoOpa3oBaTeasiMi KUHETUUECKON SHEPIUu JIBUKYIIErOcs aBTOMO-
OWJIsl B TEIUIO, KOTOPOE BBIICISIETCS] B 30HE KOHTAKTa TOPMO3HBIX KO-
JIOZOK C TOPMO3HBIMHU JUCKAMU U IIHH C 10poroi. IIpu Topmoxennn
TOPMO3Has cuja B JAECATKH pa3 MPEBOCXOAMUT cuiy TAru. Heyausu-
TEJIbHO, YTO TOPMO3a U IIMHBI OBICTPO M3HALINBAIOTCS.

Topmosnas nexajab. TopMo3a NPUBOIATCS B ACUCTBUE IIyTEM
Ha)XkaTHsl Ha TOPMO3HY!O nefainb. [lenanp — 3To phlyar ¢ TakuM COOT-
HOILIEHUEM I1JIeY (I1epelaTOUYHbIM OTHOILIEHUEM ), KOTOPOE MO3BOJISET
MIPUBECTH TOPMO3a B JACWUCTBHE, AK€ €CIU OTKa3aJl CEpBONPHUBOJ]
(ycwnurens). KOHCTPYKTOPBI TO0UPAIOT MEPEeIaTOYHOE OTHOIICHHE
neAany ONTUMallbHbIM oOpa3oM. Tak, menanb ¢ MajbIM IepelaToy-
HBbIM OTHOIIIEHHEM ObICTpee CO3acT TOPMO3HOE YCHIIME Ha KOJIecax,
HO TpU ITOM YyCHUJIME Ha)kaTus Ha camy IeAainb OyIeT 4pe3MepHO
6onpmmM. Bogurens Oynet ObicTpo yctaBath. [loaToMy HYXEH ycu-
JUTENH (CEPBOMPUBOL).

CepBonpuBoa. Ha GonbmnHCTBE aBTOMOOMIIEH CEpBONPUBOJ
TOPMO3HOM CHUCTEMBI yIpaBiisgercss BakyymMoM. OH co3gaer HeoOxo-
JMMO€ YCWINE Ha MOpLIEHb TJIABHOTO IMJIMHJpPA, pasrpyxkas TOp-
MO3HYIO T€fajib. ['OHIIMKY MPEeaNoYnuTaloT UMETh TOPMO3HYIO Iie-
nanp 0e3 YCWIMTENs, NOCKOJbKY OHM JIydlle ee 4yBCcTBYOT. Ho
0/100pATh X AEUCTBUS, a TeM 0o0Jiee MOIpakaTh UM HE CTOMT.

TopMo3Hasi JKMAKOCTB. YCUIME OT HaXaTHs Ha TOPMO3HYIO
neaans npeodpasyercs ¢ NOMOIIbIO IVIABHOTO LUJIMHJIpA B JIaBJICHUE
TOPMO3HOH JKUIKOCTH, KOTOPas MOJAETCS BO BCE pabOUHe HUIHHAPHI
kojec. B pabounx nunuHapax KoJiec 1aBjIeHUE BHOBb IIpeoOpa3yeT-
Cs B CUIY, NPMKMMAIOIIYI0 TOPMO3HBIE KOJOJKU K JUCKaM JIHOO
TOpMO3HBIM Oapabanam. Cama KUAKOCTh TMPU TaKOM JaBICHUH
HE C)KMMAaeTcs, HO B HEM MOT'YT OKa3aTbCsl y3bIPbKU BO3/1yXa, KOTO-
pble YMEHBIIAT JaBJIEHUE B CUCTEME, U TOPMOXKEHUE MOXKET OKa-
3aTbCsl MaI03((HEKTUBHBIM. A TO MOKET MPUBECTU K aBapuu. Bor
MOYEMY yJaJeHHE BO3/yXa U3 TOPMO3HON CHUCTEMBI, WIH «IIpOKay-
Ka» TOPMO30B, — OIl€palHsl ’KU3HEHHO Ba)KHAas.

TopMoO3Has )KUIKOCTh BBIITYCKAETCS Pa3HbIX COCTABOB U MOXKET
UMETh pa3ianyHble cBoiicTBa. Hanbonee BaXXHbIM ITOKa3aTeIeM SBIS-
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eTcsl Temmeparypa KuneHus. Eciau jKMIKOCTh 3aKHUIHUT, TO 3TO BO
MHOTO pa3 XyXe, 4eM eciu Obl B HeW ocTaBasics Bo3ayX. [lap cxxuma-
eTcs eule gdy4diie. TopMo3Has )KMIKOCTh OYEHb THIPOCKOIMYHA, T. €.
OHAa BIUTHIBAET BJIATy U3 OKPYKAIOLIEro BO3JyXa M CO BPEMEHEM
CHIDKAeT TemImepaTypy cBoero kumeHus. Ilostomy mpumepHo pa3
B JIBa roJia TOPMO3HYIO >KHIKOCTh HEOOXOIUMO 3aMeHsSTh. MHaue
B KaKoil To MOMEHT aBTOMOOUJIb BOOOIIIE HE CMOXKET 3aTOPMO3HTb.

TopMmoO3Has KUIKOCTH SJOBHUTA, JIETKO BOCIUIAMEHSETCS U ar-
peccuBHa K Kpacke aBToMoOmiis. Ilpu nmonananum KMIKOCTH HA OK-
pallIEeHHYI0 IMOBEPXHOCTh CIIeAyeT OBICTPO YAAJIUTh €€ BETOUIbIO
U OCTaTKU CMBITh BOJOH.

Topmo3nble mianru. Topmo3Has >KMIKOCTh MOJAETCS IO
TpyOOIpoBOiaM, OOJBIIMHCTBO KOTOPBIX NMPEACTABISAIOT COOOM ke-
CTKHE MeTajuindeckue TpyOku. /s moaBoja *KUIKOCTH K KOJecam
HY)KHbI THOKMe nuiaHrd. OObIUHBIE CTaHAAPTHBIE LUIAHTH XOPOILH,
[I0OKa OHU HOBBIE. PaHO MM mo3gHo (JIydille paHO) MX MPUXOIUTCS
MeHATh. [Ipu 3ameHe mydille yCTaHOBUTh HE IPOCThIE PE3MHOBHIE
LIUIaHTH, a apMUpoBaHHble. OHU MpPOYHEE U MEHbILIE Pa3ayBaIOTCS
10/ IEHCTBUEM JIaBICHUS KUIKOCTH.

CrangapTHbIC NITAHTH 00JIa/Ial0T OJJHUM OYEHBb OOJIBIIINM He-
nocratkoM. Co BpeMEHEM pe3uHa CTapeeT, pacciauBaeTcs, M Ha
BHYTPEHHEH MOBEPXHOCTH IIJIAHTA TOSIBJISIIOTCS HUTEBUAHBIE 00pa-
30BaHUs, HAIIOMUHAIOIINE BOJIOKHA. [Ipu co3naHuy naBieHus B CUC-
TEME 3TH BOJIOKHA MPOTAIKUBAIOTCS B CTOPOHY Pa0OUYMX IHIIMHAPOB,
OJIHAKO NpHU CHATUHU JABJIEHUS IOCIE OTIYCKAaHUS MEeAaud TOpMO3a
3TH BOJIOKHA CO3JIAIOT CBOCOOPa3HYIO MPOOKY (OTBEpCTHE B ILIAHTE
cocTaBisieT npuMepHo | MM B nuamertpe!), KoTopas HE MO3BOJISET
pabounM IMJIMHAPAM PAacTOPMAKHUBATHCS, M KOJIEca MPOJOJDKAIOT
TOPMO3UTh. DTO 4YacTto siBisiercsa npuunHod JTII ¢ Tsxkkumu mo-
CIIEICTBUSIMU.

Topmosnsie cynnoprthl. [Ipy TOpMOXEHUH TOPMO3HOW JUCK
32)KUMAETCsl B TOPMO3HOM CYNTIOpTe Kak B cTpyOnmHe. /laBienue ot
[JIaBHOTO IIWIMHApPA MepefaeTcs MNOoJ MNOPIIHM CYIIOpTa, U OHU
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NPWKUMAIOT TOPMO3HBIE KOJOJKM K JUCKaM uiau Oapabanam. Uem
0oJIBIIIe TIOPITHEH B CYMIIOPTE, TeM OOoJbIlle TOpMO3HOE ycmiuue. Ha
OOJIBIIMHCTBE aBTOMOOMJICH B CYMIOPTAaX MMEETCS MO OJHOMY WIIH
7B IMJIMHPA, HO HA TOHOYHBIX aBTOMOOHJISIX UX MOXET OBITh Ye-
TBHIPE WITH JJAJKE IIECTh.

TopMmo3Hnble qucku U 0apadanbl. Y aBTOMOOUIIEN C JUCKO-
BBIMH TOPMO3aMH TOPMO3HBIE JMCKH 3aKPEIUIEHBI Ha CTYMHUIAX KO-
Jiec ¥ BpamaroTcs BMecte ¢ HuMu. bonee 90 % paboThl TOpMOKEHHS
NPUXOJUTCS Ha TOPMO3a MEpPEeTHUX KOJIEC, MOITOMY Ha COBpPEMEH-
HBIX aBTOMOOWIISAX TEepeIHUE TOPMO3a JENaloT AUCKOBBIMH. OHU
Jy4Ile OXJIaKIAI0TCS U, KaK MpaBuiio, dppexTruBHee OapadaHHbIX.

Ha cepuiiHbIX aBTOMOOMJIIX MaccOBOI'O MPOU3BOJACTBA TOP-
MO3HBIE JHMCKH BBITIOJNHSIOTCS CIUIONIHBIMH, TOT/Ia Kak Ha Ooiee
MOIIHBIX U OBICTPOXOJHBIX MOAU(DUKAIUAX CTABIT BEHTUIUPYEMBIE
mucku (puc. 7.2). Takue IUCKH COCTOSIT U3 JBYX POTOPOB, MEXIY
KOTOPBIMH MMEETCS 3a30p, M0 KOTOPOMY IHMPKYJIUPYET BO3AYX JUIS
JTYYIIero oxjaxaeHus. Yem Oobine
JIMaMeTp TOPMO3HBIX JHCKOB, TEM
OONBIIMNA TOPMO3HOW MOMEHT OHH
MOTYT CO31aTh. THOHHHIOBBIE JTUCKHU
OOBIYHO WMEIOT YBEIMYEHHBIA THa-
METp MO CPABHEHUIO C CEPUNHBIMH.

bapabannbie TOpMO3a mpHUMe-
HSIIOTCSL TENeph TOJBKO Ha 3aJHUX
KoJjiecax. Buyrpu Oapabana pacmo-
JIOKEHBI JIBE TOPMO3HBIE KOJIOJKH,
KOTOpBIE TPIKUMAIOTCS MOPIIHAMHU
pabouero MWIMHApPa K BHYTPEHHUM
MOBEPXHOCTAM OapabaHoB. bapabaHHbIe TOpMO3a HAJCKHBI U BHI-
JepP>)KUBAIOT JITUTEIHHOE HHTEHCUBHOE TOPMOXKEHHE.

Oxpacka cynnoproB u O6apadanoB. [locine ycTaHOBKH TrO-
HUHTOBBIX IUCKOB OOJIBILIOTO JAWAMETpa CYMIOPTHl TOPMO30B CTAaHYT
BUJHBI BceM. JKenaTenbHO WX TOKPacHTh, YTOOBI OHU TapMOHUPOBa-

272

Puc. 7.2. Topmo3Hble BEHTUJIH-
pyeMbIe TUCKU



7. Tronunz x00080it cucmemol

JM C HOBBIMU KPacUBBIMHU JucKamu. [louemy Obl HE COBMECTUTH yC-
TaHOBKY HOBBIX JJUCKOB M KOJIOJIOK C IIOKPACKO# CynmnopToB?

Topmo3a — ycTpoicTBa TpsI3HBIE, TTOATOMY MEPE] MOKPACKOU
UX HY)KHO XOPOUICHBKO MOYUCTHTH. [IJIT 3TOTO MOXHO BOCHOJIB30-
BaThCS CIEIHUATBHON >KUIKOCTHIO JJISI YUCTKH TOPMO30B WJIM YEM-
HUOyAb 1o00HbIM. CynmopTsl MOKHO HOKpPacuTh M3 OalsIOHYMKA
WJIM BPYYHYIO KUCTOUYKOW. KpacuTh Hy’)KHO HE MEHee 4eM B J[Ba CJIOS.

JInsi OKpacKd TOPMO3HBIX OapabaHOB HHUKaKoW pa300opKH
He TpeOyercs. HyXHO MOAHSTH 3a/JHIOI0 YacTh aBTOMOOWIIS, CHSTHh
KOJIECAa U C IOMOIIBIO MPOBOJOYHON IMIETKH M HaXJa4HOW Oymaru
ouncTUTh O0apabanbl. Ilocie YMCTKHU cienyeT NpoTepeTh MOBEPXHO-
CTH TPSANKOH, CMOYEHHOW B XUAKOCTH ISl MPOMBIBKH TOPMO30B,
Y TIIATETHFHO MPOCYIIUTH 3TH MOBEPXHOCTH.

ToprueByro moBepxHOCTh OapadaHa, rJie BBOPAYUBAIOTCS OOJTHI
KpEIUICHHUsI KOJIEC, HY)KHO 3aKJIeUTh Oymaroi. DTy 4acTh MOBEPXHO-
CTH 3aKpaliuBaTh He Hajo. Ee Bce paBHO HE BHUJIHO, KOI'/Ia YCTaHOB-
JEHO KoJieco. MOKHO 3aKJIEUTh TaKKe M IIUTOK M033aJd TOpMO3a.
Bpsin 11 KTO YBUIMT €ro HEOKpalleHHBIM T03aau Kojeca. Kpacurtb
0apabaH, B OTJIMYKE OT CYNIIOPTOB, — OJHO YIAOBOJBCTBUE. OMAThH-
TaKH KpacuTh JKEJIATEJIbHO HE MEHBIIIE YEM B JIBa CJIOS.

Ecnu mnocne okpacku TOpMO3 IUIOXO COOMpAETCs, 3HAYUT
C ITOKPACKOM MEPECTAPAINCh U HAJOXKWJIW JUIIHUK CJIOM KPaCKH.
[Tocne BBICBIXaHUS JIMIIHIO KPAacKy HYXHO YIaJIUTh, COCKOOJIHB
€€ HOXKOM.

Kousionkn u Hakiaaaku. TopMO3HBIE KOJIOJIKU KaK TUCKOBBIX,
Tak U OapabaHHBIX TOPMO30B COCTOSIT U3 CTAJILHOM OCHOBBI, K KOTO-
pO¥i IPUKpETICHB! HAKIAAKU U3 QpUKIMOHHOTO Marepuaia. Korma-
TO JaBHO ()PUKIMOHHBIN MaTepuan HaKIaJ0K M3TOTOBIISJICS Ha OC-
HoBe acOecra. OH 00yagan MpeKpacHbIMH (PPUKIMOHHBIMUA CBOMCT-
BaMH, HO UMEI OJIMH HEIOCTATOK — acOeCTOBas MbLIb MPH BJIBIXaHUU
MIPEJICTABIISIET JJIsl YEJIOBEKAa CMEPTENbHYI0 ONMacHOCTb. COBpeMEH-
Hbl€ TOPMO3HbIE HAKJIAJKH JIelatoT 0e3 acOecTa Ha OCHOBE IOJIUME-
POB, METAJUTOKEPAMUKH MIIM UX KOMITO3UIIHIA.
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VYcTaHOBKa TOPMO3HBIX JUCKOB U KOJIOJIOK C YIYyYLICHHBIMU
XapaKTepUCTUKAMU — MEPBBII IIar Ha MyTH MOBBIIEHUS 3()(HEeKTHB-
HOCTH TOPMO3HOM CHUCTEMBI. DTO camasl IpocTas MoauduKanus, Ko-
TOpasi 3aliMeT JABa-TPU 4Yaca BPEMEHH, HO 3HAUUTEIBHO IOBBICUT
TOPMO3HBIE CBOWCTBAa aBTOMOOMIIA. [IOCKOJIBKY KOJIOAKH SIBIISIOTCS
PacxoJHBIM MaTE€pHaIOB U CO BPEMEHEM IOJUIEkKAT 3aMEHE, CIEAYET
BOCIIOJIb30BAThCS 3TUM, YTOOBI YCTAaHOBUTH HOBBIE COBPEMEHHBIE
KOJIOJIKU C YJITYYIIEHHBIMH XapaKTePUCTUKAMHU.

HoBble TOpMO3HBIE A€TaaM MPUIETAIOT APYr K JpYry JHIIb
B HECKOJIbKUX TOYKaX, W 3((EKTUBHOCTH TOPMOXKEHHUS IMPH STOM
MUHUMaJIbHA, TIO9TOMY HOBBIE TOPMO3HBIE KOJIOJKH TPeOyrOT MpH-
TUPKH, NMPUPabOTKH, KoTopas HacTynaeT depe3 150-200 km oObIu-
HOM 7KcIuryatanny. HemooneHnka qeMCTBUTEIBHBIX TOPMO3HBIX CIIO-
coOHoCTei aBTOMOOWIS — mpsimoid myTh K JITTI.

Topmo3a — 3TO BakHeilliee cpeacTBo Oe3omacHOCTH, M 0e3
100%-ii rapanTuu uX pabOTOCMOCOOHOCTH JKCIUTyaTallds U Jaxe
JEMOHCTpALMs HOBBIX TOPMO30B HEJIOITYCTUMBI.

7.5. Peryaupyemas tara Ilanapa

ApxanyHas 3aBUCUMas IOJBECKa KOJIeC (Hepa3pe3Hble MOCTHI)
CyLIECTBYET M B Hacrosuiee Bpems. HepaspesHble MOCTbI HIMPOKO
NPUMEHSIOTCSI Ha TPY30BBIX aBTOMOOWIISX, aBTOOycax, JKUIAx
U B 33JJHUX IOJBECKAaX MHOTHMX JIETKOBBIX aBTOMOOMIIEH. 3aBUCHMas
MOJIBECKA MMEET OJIHO BaKHOE JOCTOMHCTBO — Iepee3] uepe3 Ipe-
MATCTBUE HE CONPOBOXKIAECTCA MU3MEHEHHUSIMHU Pa3Bajla U CXOXKICHUS
KoJjiec. B pe3ynpTaTe MEHbIIE U3HAIIMBAIOTCS ILIHHBI.

OT KoJiec, CBA3aHHBIX HEpa3pe3HbIM MOCTOM, Ha Ky30B (WK
pamy) MepenarTcsl peakliiy OT CUJI, AEUCTBYIOIIMX B 30HE KOHTAKTa
IIMH C ONOPHOI NMOBEPXHOCTHIO. DTU CHJIbI JEHCTBYIOT B TpeX Ha-
MPaBICHUSX: BEPTHKAIFHOM (pEaKIK OT Beca aBTOMOOWIIS U THA-
MUYECKHE BO3JCHCTBUS NPU JIBUKEHUM IO HEPOBHOCTSAM JIOPOTH),
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TOPU30HTAIILHOM (TSTOBBIE MM TOPMO3HBIE CHIIbI) U OOKOBOM IIpH
JBUYKEHUU aBTOMOOWIISI 110 KPUBOJIMHEHHOM TPAeKTOPHUH.

BepTukanbHble peakiiuyu BOCIIPUHUMAIOTCS YIIPYTUMU 3JI€MEH-
TaMu TojJBecku (peccopamu). OcTanbHblE NEpPENAOTCS Ha Ky30B
0COOBIMH HANPABJISIFOIIUMH 3JI€MEHTaMH — TPOJIOJIBHBIMU M TIOTIE-
peunsiMu TsAramu. [lomepeunas tsara HaseiBaeTcs TArou Ilanapa
(puc. 7.3). Kunemaruka 3THX HampaBiIIOIIUX 3JEMEHTOB, T. €. UX
B3aUMHbIE IE€PEMEILEHUSI BCIEACTBHE MPEOJIOJIEHUS aBTOMOOUIIEM
HEPOBHOCTEM JOpOTH, MPH IOBOPOTaX, pPa3roHE U TOPMOKEHUH,
J0JKHA (OPMUPOBATH OTPEACTICHHBIM XapaKTep MOBEIEHHs! aBTO-
MOOWIISE Ha opore, o0ecrieynBaTh HEOOXOIUMBIN 3amac yCTOWYHBO-
CTH U YIIPABJISIEMOCTH.

i i 7

Puc. 7.3. Tara Ilanapa

3aMeHa DJEMEHTOB IOJIBECKH, HWMEIOMIAs IIeNIbI0 CHIKEHHE
[IEHTpa Macc aBTOMOOWJIS 32 CYET YMEHBIICHHUS TOPOKHOTO TPOCBE-
Ta (KIMpeHca), 00sS3aTebHO OTPA3UTCS Ha HAMPABIISIONINX dJIEMEH-
Tax (TsArax), KOTOpble HE MOTYT U3MEHSTh CBOO AnuHy. [Ipu omyc-
KaHUH Ky30Ba aBTOMOOWJIS HEpa3pe3HOW MOCT CIBHTAeTCS OTHOCHU-
TEJbHO Ky30Ba BIEBO W Ha3zal. OJTO HEMPEMEHHO OTpPa3WUTCS Ha
BCJIIMYMHC pa3Bajia U CXOKACHUA KOJICC U YXYyAIIUT YHPaBIACMOCTb
aBToMOOWIA. PemnTh 3Ty mpoOieMy MOXKHO, BBINOJHUB IONEpey-
Hyto TAry (Tary llanapa) perynupyeMoi JUIMHBI, 4TO MO3BOJIMT M3-
MEHSTh TIOJIO’)KEHHUE MOCTa OTHOCUTEIILHO Ky30Ba.
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Koncrpyknus perymupyemoit tsaru [lanapa BeImosHsAETCA IO
AQHAJIOTUU C IONEPEYHBIMH TIATAMHM, PETYIHPYIOLIUMH pa3Ball U CXO-
xaeHue kosec. s aToro u3 crangaptHou Taru [laHapa BeimuimBa-
eTcsl KyCOK AauHOM nmpumepHo 10 cM, U B CIMIIBI IPUBApUBAIOTCS
PEryIMpOBOUYHBIE DPE3BOOBHIE BTYJIKH. AHAJIOTHYHYIO OIEpaluio
CIIEyeT BBINNOJHUTL M C MPOAOJIBHBIMH PEAKTHUBHBIMHM TATaMU
(mrranramn).

KOHTpOJIbeIe BOIIPOCHI " 3a1aHUA

1. Yto mpeacrasinsier coboli XxomoBasi cucrteMa aBTomoomis? M3 ka-
KHX TJIABHBIX DJIEMEHTOB OHA COCTOHT?

2. Ha3oBuTe Ha3HaYeHHE TIOABECKU U MEPEUHCIUTE THUITBHI TIOABECOK.

3. Kakue B3anMOCBSI3M OCHOBHBIX IapaMeTpoB MoOjBecCKH Bam u3-
BECTHBI?

4. Kak BIUSIOT YIJ1bl YCTAHOBKH KOJIEC HA TMHAMUYHOCTH aBTOMOOWIIS?

5. Yto Takoe JOPOKHBIA MPOCBET aBTOMOOWIIS M KaK €ro MOXHO pe-
TYJIMpOBaTh?

6. B xakux cirydasix Hy»HO IepeHacTpauBaTh PEryJsiTOp TOPMO3HBIX
CHJT 33/IHUX KOJIeC aBTOMOOHJIS?

7. HazoBuTe OCHOBHBIE TapaMeTphl TUCKOB Kosec. YTo Takoe odeet?

8. Ha xakux MpHHIMIIaX OCHOBAaHA CHCTEMa MapKHUPOBKH IIWH aBTO-
Mobunei?

9. Uto Takoe MHJEKC CKOPOCTH M UHJEKC IPy30I0JbEMHOCTH HINH?

10. Kakne Bam m3BecTHBI TOpMO3a aBTOMOOMIIEH W UX THUIBI? UTO
TaKoe CEPBOIPUBO TOPMO30B?

11. OObsAcHHUTE POJb TIIABHOTO TOPMO3HOT'O HWIMH/PA U HA3HAYCHHE
pabourx TOPMO3HBIX IHIHH]IPOB.

12. Tlepeuncnure pa3sHOBUIHOCTH TOPMO3HBIX CYNIIOPTOB.

13. Kakumu HemocTaTkaMu 00JIaat0T TOPMO3HBIC KOJIOJIKHU, BBIOJ-
HEHHbIE U3 MaTepuaia Ha OcHoBe acOecra?

14. Yto Takoe aHTHOJIOKUPOBOYHAS CUCTEMAa aBTOMOOWIIS U KaKOBBI
ee GyHKIUN?

15. Kakas Tsira Ha3wiBaercs Tsaroi [lanapa? OObscHUTE €€ Ha3HAYEC-
HUE U CTI0cO0 PEryIMpoBKH JJIMHBI STOH TATH.
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8.1. IIpo6.iembl HHTEPbEpPa

B npeobnanaroniem GOJILIIMHCTBE BapHaHTOB MHTEPHEP CAJIO-
Ha aBTOMOOWJII COCTOMT W3 OTTEHKOB CEpPOro I[BETa, KOTOPBII
He BceM 1o ayme. [loaromy Beceraa cTpemsTcsl HONPaBUTh MOJIOKE-
HUE BCEMU JIOCTYIMHBIMU CIOCOOAMM — OT OKpacKU IaHenen u3 dai-
JIOHYMKA JI0 HAKJIEWBAHUS [IBETHBIX IJICHOK JIFOOOTO AM3aiiHa.

[lo GonpiieMy cueTy, TIOHMHI CajOHAa BBINIOJIHSETCS C IEJIBIO
CO3JaHUs YIOTa JJIS BOJUTENS U MaccaxupoB. Ilpu 3TomM HOKHBI
YUUTBHIBATHCS UHIUBUIYAJIbHBIE 3CTETUUECKUE TPeOOBaHUS BIIaJEIb-
ra. CaMble cMelble TOXKeJIaHUsI MOTYT OBITh peaTn30BaHbl Onaroja-
PS HE TOJIBKO MPOJYMaHHBIM XYyJ0’KECTBEHHBIM PELICHUSIM HHTEpbe-
pa, HO U C y4ETOM IOCJIETHUX TEHJEHIUI B cepe pecTailjIMHra oT-
JIEIOYHBIMU MaTepUalaMy MOCIEAHETO MOKOJICHUSI.

CepuiiHble aBTOMOOMIIN UMEIOT CTaHAAPTHBIN HAOOp 000pyI0-
BaHHU CaJIOHA, a 3TO HE BCEM aBTOBJIAJEIbIIAM HPABUTCS, 3HAUUT HE-
00X0IMMO BHOCHTD KaKre-TO U3MEHEHHUS B HHTEPbED.

Cy1iiecTByeT MHOKECTBO BapUaHTOB YJIYULIEHUS MHTEpbepa —
OT 3aMEHBbl PYJIEBOTO KOJIeca, TOHUPOBAHMS CTEKOJI, YCTAHOBKH He-
OHOBOM MOJICBETKH U T. II. JI0 TTOJHON 3aMEHbl BHYTPEHHEH 0OIHUIIOB-
KM ¥ 0OuBKH. Yalie BCEro 3To 3aBUCUT HE CTOJBKO OT 3CTETUYECKU X
MPUCTPACTHH, CKOJBKO OT (PMHAHCOBBIX BO3MOXKHOCTEW AaBTOBIIA-
nenblia. MOKHO YCOBEPIICHCTBOBAaTb CAJIOH B CTUJIE IOCIEIHUX
SIUTHBIX MOJECIIEH.

Ecnn HEBO3MOXHO MO3BOJHUTH cebe MOJIHYI0 CMEHY O0O0JIH-
LIOBKH, TO MOKHO MOIBITAThCS MPUJATh aBTOMOOUIIIO CIOPTUBHBIN
BHJI, COJPaB C HETO BCE JIMIIHEE. TakuM CocoOOM MOKHO Mpeod-
pa3uTh CalloH, HE BBIXOJAS W3 rapaxa, 3aTpaTUB Ha 3TO HE OYEHb
MHOTO JIeHeT U BpemeHu. Ho 310 — kpaliHHMI BapuaHT, NPOJUKTO-
BaHHBIN OTYASTHUEM.
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8.2. PyJieBoe koJ1eco ¥ MOAYHIKH 0€30I1aCHOCTH

PyneBoe koneco — rnepBoe, YTo MpHUBICKAET BHUMAHUE B CaJIOHE
aBTOMOOWJIS. ITO OCHOBHAsI TOYKAa KOHTAKTa BOJWUTENS C aBTOMOOU-
JIeM, T03TOMY JKeNlaTeJIbHO, YTOObI PYJeBOE KOJIECO HE pa3apaxano,
a pamoBano B3mAA. Ilpu MpOEKTHPOBAaHMM CTAaHIAPTHOTO PYJIEBOTO
KOJIeCa KOHCTPYKTOPBI PYKOBOJICTBYIOTCSI TPEOOBAaHHUSMU CTaH/IAPTOB,
a He BKycamu norpedureneil. [loaTomy To, 4TO XOpOIIIO /I MPOU3BO-
TUTENS, HE BCerja ycTpauBaeT norpeoureneil. Ilpu TioHuHre camona
BOJIUTEIb UMEET BO3MOXHOCTh PEaTU30BaTh CBOU TIOKETaHUSL.

PeIHOK mpesiaraeT MHOYKECTBO Pa3sHOBUIAHOCTEH PYJIEBBIX KO-
Jec pa3Hoi (opMbl U 1BeTa. MOKHO MPHOOPECTH PYJIEBOE KOJIECO OT
MPECTIKHOM MapKH aBTOMOOMJIS, @ MOYKHO BBIOpATh PYJIEBOE KOJIECO
cioptuBHOTO CTHJIS. [lepen BEBIOOpOM HOBOTO PyJEBOro KoJieca ciie-
IyeT 00s3aTeTbHO BCIOMHUTH 3aKOHBI MEXaHUKHM — YeM MEHbIIe
JMaMeTp KoJjeca, TeM OoJIblliee YCHIINE MPUAETCS K HEMY MPHUKIAIbI-
BaTh JUIsl OCYIIECTBJICHUS MOBOPOTa aBTOMOOMIIs. Eciiu B aBTOMOOU-
Jie OTCYTCTBYET THAPOYCHIIUTENb PYJIsi, TO PYJIEBOE KOJIECO MaJjioro
JMaMeTpa MOKET JIOCTaBUTh MHOTO HEYIO0OCTB, CBSI3aHHBIX C YIPaB-
JIEHUEM aBTOMOOUIIEM.

He Oyner nUImHUM UMETh B BUAY OJJHY MaJICHBKYIO XUTPOCTh —
3TO ChEMHOE pyJeBoe Kojeco. OHO rapaHTHPYET JOMOJHUTEIHHYIO
0€301MacHOCTh, CBSI3aHHYIO C YTOHOM aBTOMOOWIsl. CHUMAas KOJIeCO
Ha CTOSIHKE, BOJAMTENb BCET/Ia CMOYKET HAalTH CBOM aBTOMOOMIIb TaM,
TJIe OH €r0 OCTaBHIL.

3aMeHa pyJIeBOro Kojieca CBsi3aHa C pelIeHHeM OJHOW OYeHb
BAKHOM IpoOseMbl — 3aMEHOM MOIYIIKH Oe3onmacHocTU. bonbimmH-
CTBO COBPEMEHHBIX aBTOMOOWJIEN OCHalIeHbl MOAYIIKaMH Oe3omac-
HocTu. OnHA W3 HUX BCTpOeHa B pyneBoe kojeco (puc. 8.1). Ilo-
CKOJIbKY Ha PBIHKE HET TIOHMHTOBBIX PYJIEBBIX KOJIEC, OCHAIICHHBIX
noaymKamMu 0€30MacHOCTH, TO 3aMEHa PYJIEBOTO KoJieca O3Ha4yaeT
yTpary OJHOTO U3 CPEICTB 0€30MaCHOCTH BOIUTEII.

Jlnist 3aMEHBI PyJIEBOTO KoJieca MPUXOJUTCS OTKIFOUUThH CHUCTE-
My noAyiiek O6ezonmacHocTu. biok ympaBneHust cuctemoin 6e3omac-
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HOCTH Yallleé BCEr0 pacIoJIOKEH B IICH-
TPaJIbHOM KOHCOJIM CaJIOHA, HO MOXET
OBITh U B JPYroM MecTe. DTOT ke OJ0K
yIpaBiseT, Kak MpaBUio, U HaTSAKECHUEM
pemHeit 6e30macHOCTH.

Ho mnpoGiema noxmymex Oe3omac-
HOCTH HE HCYEPMBIBAETCA MPOCTBIM OT- Pyc. 8.]. Toaymka Gesonac-
KJIFOUEHHEM OJI0Ka YIpaBIICHHUS. HOCTH, BCTPOEHHAs B Py-

Bo-nepBbIX, MOCiIE 3TOr0 CUTHAIIb- JICBOE KOIIECO
Hasl JIaMIIOYKa (MHIMKATOP) CUCTEMBI 0E€30MacHOCTH Ha MPHUOOPHOI
J0cKe OyZeT MOCTOSHHO BKIoYeHa. OHa MOXET pa3fpakaTh BOIH-
tenst. Ho ropaszno GoJiee BaXXHO TO, UTO 3TO MOXKET MOCITYKUTb I10-
BOJIOM K CEpbE3HBIM IpeTeH3usM coTpyanauka ' Ib/I/] mpu npoxox-
JICHUU TUIAHOBOTO TEXHUYECKOTO OCMOTPa aBTOMOOWIIA.

B neilictBytomux IlpaBunax noposknoro asmxenust (IT)
HE OTOBOpPEHO 00s3aTesIbHOEe HANIWYKME MoJyliek OezomacHoctu. Ho
€CITM OHU TPEIYCMOTPEHBI KOHCTPYKIHMEH aBTOMOOWIIS, TO CHUTHAJ
WH/IMKATOpa CIY)KUT WHpOpMaIeid 00 UX OTCYTCTBHH, UYTO MOXKET
MOCJIY’KUTh MOBOJIOM Ul PEUICHHUs] MHCIEKTOpa O MOBTOPHOM IIPO-
X0KJICHUH TEXHUYECKOTO OCMOTpa aBTOMOOWIIS TOCJE YCTpaHEHHS
HEUCIIPABHOCTH.

CropaBuThCS € 3TOM MPOOIIEMON MOKHO JIByMsI CIIOCOOAMU:
MEPBHII — 3aMaCKUPOBATh CUTHAIBHYIO JIAMIIOYKY JHOO YAaIUTh ee
C MaHeNu NpubOpOB; BTOPOH — «OOMaHYTb» CHCTEMY CaMOIHarHo-
cruku bDY, 3aMKHYB KOHTaKThl CHCTEMBI Oe30macHOCTH. X HyXHO
COCIMHUTh IIEPEMBIYKON C 5-aMIepHBIM IIpefoxpaHuteneMm. Tornaa
crcTeMa CaMOJMArHOCTUKU OYIeT «IyMmarh», 4TO TMOAyIIKa 0e30-
MIaCHOCTH HA MECTE, U MOATOMY JIAMIIOYKA WHIUKATOpa MOTACHET €c-
TECTBEHHBIM 00pa3oM.

Bo-BTopsix (uTo emie 60jee CyIeCTBEHHO), yAaleHue moayI-
K1 0€30MacHOCTH Ha OJTHOM TOJIBKO PYJIEBOM KOJIeCce HEUTpaIu3yeT
M BCE OCTalbHBIE cpejacTBa OezomacHOocTH. I[losTtomMy HeoOxoanmo
B 00513aTEIILHOM TOPSJIKE TIOCTABUTH B U3BECTHOCTH 00 3TOM CTPaxo-
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BYIO KOMIIAHMIO, KOTOpas BblJaBaja CTPAXOBOW IOJKC BIAAEIbILY
3TOT0 aBTOMOOMIISL.

[Tonymky 6€30MacHOCTH OTHOCATCS K KJIAacCy B3pbIBOOIIACHBIX
npenmeroB. [lapagokcanbHO, HO MpeAHAa3HAYEHHBIE ISl TIOBBILICHUS
0€30MacHOCTH BOJUTEINS M MEPEAHEro maccakupa Mmoaylniky Oe3omnac-
HOCTH CaMH MOTYT HAHECTH TPaBMY IPH HEOCTOPOKHOM OOpaIieHuu
¢ HuMu. [ToaTOMy HEOOXOTUMO COOITFOIATh CIIETYIONIUE TTPABHIIA.

—Ilepen cHATHEM MOAYIIKH OE30IACHOCTH C PYJIEBOTO KoJjeca
HY)KHO OTKJIIOUHTH akkymyistop. Ecnm aymmocucrema aBTOMOOWMIIS
OCHAILIEHA OXPAaHHOM CHUCTEMOMW, TO MEpe] OTKIIOYECHUEM aKKyMYJIs-
TOpa CIeNyeT YAOCTOBEPUTHCSA B HAIMYMM y TIOHEpA KoJia ee pa3oiio-
KUpoBKH. [Toce oTKIIIOUEHHS aKKyMYJISITOpa HE HY>)KHO cpa3y Tporarb
MOJYIIKY O€30MacHOCTH, a MOJ0XKAATh €IIe MHHYT JIECSTh, TOTOMY
YTO B CHCTEME YIpaBJICHUS IOJYHNIKOW O€30IacHOCTU COXpaHseTcs
EKTPUYECKUH 3apsifl, KOTOPBIM MOXKET IIPUBECTH €€ B ICHCTBUE JTaKE
IIPU OTKJIFOYEHHOM MU TaHUH.

— Ilomymka 6€30macHOCTM OYEHb YYBCTBUTEIbHA K yJIapam.
[Tanenue ¢ onpeneseHHONW BBICOTBHI MOKET IIPUBECTU €€ B JICHCTBHE.
Ecnu nmpu nazenuun mojnymnika He cpaboTajna, TO CKOpee BCEro OHa
yKe He cpaboTaeT HUKOT/a, Jaxe B ciydae HeooxoaumocTu. C npy-
rol CTOPOHBI, IIOCJIE CBOETr0 cpadaThIBaHUs MOIYIIKA IIPEBPAILaeTCs
B XJIaM U TIOBTOPHO MCHOJIb30BaHa ObITh HE MOYKET.

— CHATYI0 TIOAYIIKY 0€30MacCHOCTH CIEyeT Pa3MECTUTh KOH-
TaKTaMU BBEpPX M XPaHUTh €€ B TaKOM IIOJIOKEHUH B MPOXJIATHOM
mecte. [Ipu 3TOM BOKpYT Hee TOJIKHO OBITh I0CTaTOYHO CBOOOTHOTO
npoctpancTBa. Ecnu moaymika ciay4aifHo cpaboTaer, oHa He HaHEeCeT
yiiep6a yeMy-HHOY b MIIN KOMY-HUOY/Ib.

— INomymika B3phIBOOTIACHA, TIO3TOMY HEOOXOJMMO KOHTPOJIMPO-
BaTh TEMIIEPATYPy Cpelbl, B KOTOpoH OHa Haxoures. [Ipu temneparype
cehiie 90 °C moayika MOXKET B30pBaThcs. Takasi Temreparypa MOKeT
OBITh, HAPUMED, B CYIIMIIBHOM Kamepe MOociie OKPACKH aBTOMOOWIIS.

B aBTOMOOMIISIX, T/I€ IOAYIIIKKA O€30MaCHOCTH HE TIPEYCMOTPEHBI
KOHCTPYKIIMEW, HET W ONMCAHHBIX BBINIE MpoOJieM. 3aMeHa PYJIeBOTo
KOJIECa BBIIOJIHAETCS 110 YIPOILIEHHONW TEXHOJIOTUH U CTOUT JEIIEBIIE.
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8.3. HoBble cuaeHbs

OueHpb YacTo BIaJAEIbIly ABTOMOOWIISI HE HPAaBUTCS LIBET OOUB-
KU CHUJeHUH. DTa mpoliiema JIerko pemiaeTcsl MmyTeM 3aMeHbl MaTe-
puana obuBkH. ['opa3no Xyxe, €Clii CUACHBS OKa3bIBAIOTCS CTapo-
MOJIHBIMHU, HEYJOOHBIMHU, (OpPMa CHICHUI HE COOTBETCTBYET aHATO-
MHUYECKUM 0COOEHHOCTSM (Gurypsl Boautens. Ciydaercs, 4To MpHU
JBMDKEHUM aBTOMOOMJISL TIO KPWBOJIMHEWHOUW TPAeKTOPHUU BOJUTEIND
MOJT ICHCTBUEM CHJI MHEPIMH CMEIIAETCS B CTOPOHY, COCKAIb3bIBas
C I0JI0OHOTO JIOBOJIBHO TUIOCKOTO CHJICHBS. B TakoMm cityuae TpeOy-
eTCsl 3aMeHa 000UX MEePEHNUX CUICHUI.

[IpaBunbHast ycTaHOBKA CHIEHBS MMEET OOJBIIOE 3HAYCHUE
Kak s maccaxupa (WM WTypMaHa), TaKk ¥ s J1r000ro BOAMUTENS,
a 0COOCHHO Il BOAMTENA-TOHIIMKA. Hawmbosiee BaXKHBIM SIBIISIETCS
NpaBUJIIbHASL PETYIMPOBKA PACCTOSHUS OT CHUICHBS JI0 PYJIEBOTO KO-
Jieca ¥ YCTaHOBKA YyIJla HAKJIOHA CIIMHKH CHICHBS.

CoBpeMeHHBIE TIOHMHIOBBIE aBTOMOOWIIBHBIE Kpeclla MaKCH-
MaJbHO YYHUTBHIBAIOT OCOOEHHOCTH YenoBedeckoro Tena. Ho Bce-Taku
nepes MOKYIKOW Kpeciia JKeNaTeIbHO BOJHTENI0 B HEM TOCHIETh
Y TIOYYBCTBOBaTh, HACKOJIbKO OHO ynoOHO. [Ipu »TOM HEoOxoamumo
OTIPENIENTh, KAKOE KPECIIO MPaBoe, a KaKoe JIEBOE, T. €. KAKOE KPECIIo
MpeHa3HAuYeHO /TSt BOJUTENS, a KaKOe — IS IEPEHEr0 MacCcaxupa.

[Toxymasi HOBbIE CHAEHBS, HE ClIeqyeT 3a0bIBaTh O CHocobax
WX KperyieHus B canoHe. [1oa crapsIMu CHICHBSIMU Ha THUIIE KY30-
Ba aBTOMOOMJISI IPEYCMOTPEHBI ClIENUATbHBIE YCUJICHHBIE OTIOPHI.
Hawnyammit BapuanT BeIOOpa OyAeT TakuM, KOTJa TOYKU Kperiie-
HUS HOBBIX CHUJCHHMH COBMAIYT C OTBEPCTUSMH Ha 3TUX OIOpPAX.
B npoTuBHOM cilydae MpHAETCS MepelenbBaTh TU00 OTMOpPHI, JTHO0
cajla3ku Kpeced.

OOBIYHO HOBBIE CHJEHBS NPUOOPETAIOT BMECTE€ C HOBBIMHU
pemHsiMH Oe3omacHOCTH. OHU MOTYT OBITH C TPEXTOYEUYHBIM JIHOO
C YETBIPEXTOUYCYHBIM KpEIUICHHEM. JTO TOXE HY)KHO YYUTHIBaTh. Ho
HU B KOEM CIlydae HE CJeIyeT NBITaThbC CaMOCTOSTENBHO H3TOTO-
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BUThb ONOPBI Ul KpEIUIEHHs] peMHeil. 3aBOJICKHE KOHCTPYKTOPBI
IIPOBEIM MHOKECTBO TECTOB, CBA3aHHBIX C IIOMCKOM pallMOHAIBHBIX
MECT JUIsl Pa3MEIECHMs] PEMHEH, W MCHBITAIM HX ONOPHI HA MPOY-
HocTb. [Ipu JITII Bo3HMKaIOT Takue OOJBIINE CHIIBI, YTO CaMOJEIb-
HBIE KPEIUICHUS MOTYT MX HE BBIICPKATh.

8.4. TonnpoBanme cTeKo.

He Bcem BoauTeNsIM HpPABUTCS, YTO CHAPYKU MOXKHO Pasriis-
JIeTh BCE, YTO HAXOJUTCS B CaJOHE aBTOMOOWIIS, B TOM YHCJIE M Tac-
CaKUPOB, TOTOMY YacTO BO3HHMKAET JKEJIaHHE TOHHPOBATH CTEKIIA
MOJIyIIPO3pauHBIMU  TJICHKAMHU. TOHHUPOBAaHHBIE CTEKJIA XOPOIIO
CMOTpSITCS HAa HOBOM 3JIETAHTHOM aBTOMOOWJIE ¢ Ka4eCTBEHHOW OK-
packoi, yiydmiasi BHEUTHHIA BUJ aBTOMOOMIIS. CyIecTByeT OOIbIIOii
BBIOOP TUICHOK JJISi CTEKOJ, B TOM YHCIIE LBETHBIX, MOJYIMPOHUIIAE-
MBIX M OTPAKAIOUINX YIbTPA()UOIETOBBIE TyUH.

ToHupoBaHue — 3TO J€JI0 JIMYHOTO BKYCA, OJTHAKO CYIIECTBY-
0T OOBEKTUBHBIE OTpaHMYEHHUs. TOHMPOBAHHME CTEKOJ aBTOMOOH-
ne#t pernamenTupoBano 'OCT 5727—88, KOTOPHIN pa3pelniaer CHU-
KEHHE CBETOBOTO MOTOKa depe3 J0o0oBoe cTekino Ha 25 %, a depes
ocranbHble cTekia — Ha 30 %. IloaTromy npu mokynke IJIEHKH s
TOHHPOBAHMS CTEKOJ HEOOXOJUMO CIIEIUTHh 32 COOTBETCTBHEM Ka-
YecTBa TUICHKH TPeOOBaHUSAM CTaHAAPTa, JJIS Yero CieayeT moTpe-
00BaTh OT MOCTABIINKA CEPTU(UKAT COOTBETCTBUSL. DTHM BIIaJIENIEI]
aBTOMOOWIs OylneT rapaHTUPOBAH OT HENPHUSATHBIX OOBSCHEHUU
c corpyanukamu ['MB/IJI, moToMy 4TO mIOYTH Ha BCEX IIOCTax
I'MB/I/] umeercst o0opyoBaHue JJis MPOBEPKH CBETOMPOHUIIAEMO-
CTH TOHHPOBAHHBIX CTEKOJI.

CyTp omepanuu TOHUPOBAHUS COCTOUT B UCKYCCTBE HAKIICHKU
HE00X0IMMOM TUIEHKH Ha CTeKI0. KOMIUIEKTHI MICHOK A1l TOHUPO-
BaHUS aBTOMOOMJIBHBIX CTEKOJI TOCTABIISIOTCS B JIBYX BapHaHTaX:
1) B BUzE py/IOHA, U3 KOTOPOTO HEOOXOUMO OyIeT BhIpE3aTh KyCKH
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1o Gopme CcTeKoJI; 2) B BHJIE TOTOBBIX BBIKPOEK, CIEIaHHBIX 10 (Hop-
M€ CTEKOJI.

Bropoii BapuaHT mpakTHYHEE, HO OH HE JIOMYCKAaeT OIIHOOK.
Ecnu no HeocTopoKHOCTH OyAET NCIIOPUYEHO XOTsI Obl OJTHO MOJOTHO
U3 KOMILJIEKTa, TO KYIUTh €r0 B OT/AENbHOCTH HemNb3sl. [Ipunercs 3a-
HOBO IOKYIIaTh BECh KOMIUIEKT BBIKpOeK. KonnuecTBo MIIEHKH B py-
JIOHE TIPOJIAeTCsl C HEKOTOPBIM 3alacoM, KOTOPbIA HEOOXOIUM s
KOMITIEHCAIIUN HEY/IaUHbIX MOIBITOK.

Pabora ¢ meHkoi TpedyeT OOIBIIOrO TEPIICHHS W TIIATEIIEHO-
ctu. Jlyumie BBIONHATH €€ BABOEM. EciM uCnosb3yercs IUICHKa
B PYJIOHE, TO OHa BHA4aje HAKJIEUBAETCA Ha CTEKIJIO, a 3aTEM €€ W3-
JTUIIKKA obOpe3aroTcs mo ¢opme cTeksia. BHavane ¢ mieHkn HeoOXo-
MO CHATDH 3AIIUTHBIN CIIOM, BHECTU IJIEHKY BHYTPb CaJloOHa U Ha-
KJIEUTh Ha CTekso. Bce 3To Hazmo mpojenars B CTEPUIBHON YUCTOTE,
MIOCKOJIbKY JIt00asi MbUIb, KaIlUIM BOJbI WM BHE3AIIHOE IBUKECHHE
BO3JlyXa MOJET BECh TPYJ YHUUYTOKUTh B OJHO MIHOBEHME, I10ITO-
MY-TO KJIEUTb IIJIEHKY HaJ0 BHYTPH CaJIOHA, a HE CHAPYXH.

[lepen Hakieikol TUIEHKH HEOOXOJIMMO CaMbIM TIHIATEIHHBIM
00pa3oM OYHCTUTH CTEKJIO0. OHO JOIKHO OBITH CTEPHIBHO YUCTHIM
CHapyXy U BHYTpH cajoHa. Henb3s monb30BaThCsl JKUIKOCTSIMM IS
MBIThS CTEKOJI, IOCKOJIBbKY 3TH KHJIKOCTH COJIEpKaT aMMHaK WU YK-
Ccyc. DT XMMHYECKHE BEIIECTBA BCTYMAIOT B PEAKLHIO C IJIEHKOU
WM KJI€EM M CIOCOOHBI MPUBECTU MaTepuall B HETOAHOCTh. Mmeer
CMBICI MPOMBITh HPOCTPAHCTBO BOKPYr OKOH, 4YTOOBI CIly4yailHO
HE 3aHECTH C HEro IpsA3b HA IUIEHKY. Ecin 3TO mpou3ouier, To uc-
IIPaBUTh PE3yJabTaT OyAET YK€ HEBO3MOXKHO.

Haunnas ¢ pa3sMOTKHU pyJIOHa, IIEHKY CIEIYET CTapaThCs JAEp-
KaTh IOCTOSTHHO HATAHYTOM. ECiu MJeHKa CIUIHETCS WK MOJTyIUT-
Csl 3aJI0M, TO Pa3MJIAZUTh €€ MOTOM OyJeT HeJb3s HUKAKUM CIIOCO-
6om. OT pyrnoHa HY)KHO OTMOTaTh KyCOK HY>KHOU JUTMHBI 1 00pe3aThb
€ro NpUOIM3UTENHHO 10 (POpPME CTEKIa C HEKOTOPBIM MPUITYCKOM Ha
JATbHEUIIIYO TOAPE3KY.

UtoOBI 00pe3aTh MIeHKY 1o (hopMe CTeKIIa, €€ BHAYalle HYKHO
MIPWIOKUTh C HAPYKHOM CTOPOHBI CTEKJIA 3ALIUTHBIM CJIOEM K cele.
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Ilepen stuMm crnexyer oOpbI3raTh M3 IMYJIbBEpU3ATOpPA HAPYKHYIO
CTOpPOHY CTEKJIa CJIa0bIM MBUIBHBIM PAcTBOPOM. AKKYpaTHO IMpPHIIO-
KUB IUIEHKY K CTEKIIy M OOpbI3raB HapyKHYI CTOPOHY IJIEHKU TEM
K€ MBUIBHBIM PacTBOPOM, HEOOXOIMMO 00s3aTeNbHO yIalUTh ITy-
3BIPHKM BO3/yXa W3-TOJ IJIEHKU peOdpoOM JMHEWKH MO0 BaIUKOM
Ui HakaTku Qororpaduii. ToJbKO Teneph OCTPHIM HOXKOM IIJIEHKA
oOpe3aercs o Gpopme CTeKIa.

[locne 3TOro MJIEHKY HYXHO CHATH C HAapyXHOH CTOPOHBI
CTEKJIa U MEPEHECTH BHYTPh CAJIOHA JJIS OKOHYATEIbHOM €€ HaKJIeH-
KM Ha BHYTPEHHIOIO CTOpPOHY cTekia. [lo Mepe CHATUS MIIEHKHU I0-
JIE3HO OpbI3raTh BOJy MEXIY €€ HApY)KHOW MOBEPXHOCTHIO U CTEK-
JIOM, 4TO MOMOJKET IJICHKE JIerue OTAENAThCS OT cTekia. JKenarens-
HO HE yJaJIATh IUIEHKY CJIMIIKOM JIAJIeKO OT CTEKJIa, 4TOObl Ha Hel
He 00pa3oBaMCh 3aJ0MBbl. [IpH 3TOM MIIEHKY BCe BpeMsi HYXKHO Jiep-
’KaTh B HATSIHYTOM COCTOSIHUU, HE JaBasi €l CKpyuYMuBaThCS.

[Tocne cHATUS TIEHKHM HY)XHO C OOJIBIION OCTOPOKHOCTBHIO
BJIBOEM C MOMOIIHUKOM IIEPEHECTH €€ B CAJIOH U aKKypaTHO Hajo-
KUTh Ha BHYTPEHHIOIO MTOBEPXHOCTh cTekiIa. [IoBEpXHOCTh IJIEHKH,
KOTOpasi 10 3TOro Oblja CHapyXH, TeHepb JOJKHA OKa3aThCs 00-
palieHHONM BHYTpb, K IOBEPXHOCTH cCTekya. [IoCkoybKy IjIeHKa
UMEeT TOUHYI0 (opMy CTeKa, €€ MOXKHO MPHIIOKUTH TOJBKO OJI-
HUM OIpe/eJIeHHbIM 00pa3oM. BHOBb CMOYMB BHYTPEHHIOIO IO-
BEPXHOCTh CTEKJIA M HAPY)KHYIO CTOPOHY IJIEHKH MBIJIBHBIM pac-
TBOPOM, HEOOXOJUMO IPHUKATaTh €€ BAJIMKOM WM KpPaeMm JIMHENKH
JUIsL yAQJIEHUsl BJIarM U My3bIPbKOB BO31yXa. B yriax mpukareiBaTh
IUIEHKY yJ00HEe TMHEHKOH.

8.5. Aynmocucrema

AyNHOTIOHUHT — OJAMH W3 HauOoJiee MOMYJSPHBIX BUIOB pe-
KOHCTPYKIMU CaJIOHA Cpeau BOJIUTENEH Mosonoro Bo3pacta. Oco-
OEHHO 4YacTO OH TMPHUMEHSETCS Ha aBTOMOOWIAX CTapbIX (7a
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Y HE OYE€Hb CTapbIX) MOJENeH, B KOTOPBIX KaueCTBO ayJAHOCHCTEM
HE SIBJIAETCS O€3yIpPEeyHBIM.

Jliist Xopo1iero 3By4aHusi My3bIKA B CaJlOHE HEOOXOJUM Mep-
BOKJIACCHBIN ayAHOOJIOK, YCHIUTENb U TuHAaMHUK. He ObiBaeT nuin-
HUM U MIPOUTPHIBATENb KOMIAKT-IUCKOB. COBpEMEHHBIE MPOU3BO-
JTUTENN PAJUOTEXHUKU TMPEIaraloT OTPOMHBIN aCCOPTUMEHT ay-
JTMOCHUCTEM, TI0TOMY TpoOJieMa BBIOOpa 3aKIF0YAeTCsl JIWIIb B Ha-
TU4UH BKyca U jeHer. OCHOBHAS TPYAHOCTh COCTOUT B TOM, YTOOBI
MOCTAaBUTh HOBBIM OJIOK C OOJBIIUM KOJUYECTBOM IPOBOJIOB BMeE-
CTO CTaporo.

Ho »Ta Texnuueckas mnpobieMa Bcerja UMEET KOHKPETHOE pe-
meHue. OOBIYHO JTIOOUTENN HACTOSIIINX aBTOMOOMIBHBIX CTEPEOCHC-
TE€M MPEANOYUTAIOT YeThIpEXKaHAJIbHbIEC YCUITUTENH. [[Ba KaHana uc-
MOJIB3YIOTCS Il TIEPETHUX BBICOKOUACTOTHBIX TUHAMHKOB, a JBA —
s cabBydepa. Ha ¢oHEe BBICOKOKIACCHON TIOHMHTOBOM armapary-
pbl TUHAMUKH JIOJDKHBI COOTBETCTBOBATH KAaY€CTBY MY3BIKAJIIBHOTO
LIEHTpa U U3[]aBaTh 3BYKH, KOTOPbIE MPUITHO clymiarh. [IpexpacHo
3apeKoMeH0BalIa ce0sl 3ByKOBasi CUCTEMA, B COCTaB KOTOPOU BXOJUT
JUHAMUK CPEIHUX YacTOT, BHICOKOYACTOTHBIM TUHAMHUK W TACCHUB-
HBIA JCIIUTENb YacTOT. [lenuTenp paciieruisieT 3ByKOBOM CUTHAII OT
YCWJIMTEIIS Ha BHICOKHUE M CPEJIHUE YaCTOThI U MOCHIIAET UX HA COOT-
BETCTBYIOIINE TUHAMUKH.

Hapsiny ¢ BBICOKMMH U CPEAHUMH YacCTOTaMH ISl MOTyYEHUs
XOpOIIIETO KadyecTBa 3BYKa TpeOyeTcs BOCIPOU3BEICHHUE TaKKe
Y HU3KUX 4acTOT. BOT [1sl 3TOM LeNM U IPEeAHA3HAYEH CIIEHUAIIbHBIN
nuHaMuK — cabBydep. [Tockonpky cabBydep mmeer Oosbmine rada-
PHUTHI, €T0 Yallle BCEro MOMENIAloT B 0arakHUKe aBTOMOOWIIS, TIPe1y-
CMOTPEB JIJIsI 3TOTO HEOOXOIMMBIE KPETIJICHHUS.

[Ipu MoHTaXxxke ayIuOoCUCTEMBI 0CO00€ BHUMAHUE CIIEIYET Y-
JUTH DSJEKTPUUYECKUM TMpoBoJaM. [IpaBUIILHO BBHITIOJIHEHHAS AJICK-
TpUYECKas MPOBOJIKA — HEOOXOJIUMOE YCIOBHE BBICOKOTO KauecTBa
MY3bIKH, OTCYTCTBHUS IOCTOPOHHUX IITYMOB B IMHAMUKaX M TapaHTHUS
OT KOPOTKOTO 3aMbIKaHUs U TIOXKapa.
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[Tpu npoxagke KaOemsl MUTAHUS YCHIUTENS 00s3aTeNbHO Clie-
JyeT BKJIIOYUTH B JJICKTPUUECKYIO IIETb MPEAOXPAHUTENb, PACIIO0-
’KHB €ro HeJlaJIeKo OT akKyMmyJsitopa. Ilporsrusas mpoBoja uepes Mo-
TOPHYIO WJIM WHYIO TEPEropoJIKy, OO0s3aTeNbHO CIeIyeT BCTABUTH
B OTBEPCTHE PE3WHOBYIO BTYJIKY, YTOOBI TIPOBOJIA HE TIEPETEPIIUCH 00
ocTpele KpoMmKkH. [IpoBoja aymmocucTembl, Nepefarolne 3BYKOBBIC
YaCTOTbl, HYKHO IIPOKJIAAbIBATh MNOJAJIbBIIC OT IPOBOIOB JPYrux
QJICKTPUYCCKUX W IJICKTPOHHBIX aBTOMOOMJIbHBIX CHUCTEM, 4TOOBI U3-
0exaTh B3auMHBIX TToMeX. OCOOEHHO OCTOPOKHO HYXKHO 0OpamiaThes
C CUCTCMaMHU 3alllWThl — MNOAYIIKAMUA W HATSKUTCIIIMUA peMHeﬁ 0e3o0-
MACHOCTH, YTOOBI M30€XKaTh X HEMPOU3BOJIBHOTO CPaOATHIBAHMSL.

8.6. Pyuku, Hak/1aJK¥M Ha NeJaIu M Apyrue MeJIoYH

Bomutens aBTOMOOWIS ¢ MeXaHWYECKOW KOpoOKOH mepenad
MOJIB3YETCSI pblYaroM MEPEeKIIOYeHMs] Mepeaad U pbl4aroM CTOSHOY-
HOTr'0 TOPMO3a MHOTOKpATHO. [103TOMY HE HCKIIFOUEHO, YTO BHELIHHI
BUJ] 3TUX PHIYAroB 3aCIy)KHBAET TOTO, YTOOBI OHU BBITJIACIN JOCTa-
TOYHO 3CTETUYHO. JIJI 3TOTO B MPOJIaXKe UMEETCs] OTPOMHBIN BBIOOD
TIOHMHTOBBIX PYKOSITOK Ha JII000ON BKyC. YCTaHOBUTHb UX HE NpEJ-
CTaBJISIET 0COOOTO TPyAa HE TOJBKO JJIsl CIIELMAINCTa, HO U JJI ca-
Moro BojauTelnss. OOBIYHO PYKOSITKA phluara MepeKIIoueHHs epeaayd
IIPOCTO 3aKPEIUIAETCs C MOMOILBIO pe3b0oBoro coenunenus. He Oy-
JeT JTUIIHUM 3aMEHUTD U YEXJIbl PYKOSATOK.

VY COBpEMEHHBIX BOJUTENEH CUMTAETCSI OYEHb MOJHBIM IIpUMeE-
HEHHE JINTHIX AJIFOMUHHMEBBIX HAKJIAJI0K Ha MeIald HOKHOTO TOPMO3a,
akceyeparopa U nejajiy CUEIIeHHs (B aBTOMOOMIIAX C MEXaHUYECKOI
KopoOko#l mepenay). TIOHMHIOBbIE HAKIAIKH, IMpEAjaraeMble aBTO-
PBIHKOM, JEWCTBUTENBHO MMEIOT NPUBJIEKATENbHBIM BUJ, OCOOCHHO
aHOIMPOBAHHbIE B KOMOMHAIMY C PA3HOLIBETHBIMU BCTABKaMH.

Haknanku xpensrcs criequaabHbIMU OOJTaMHU, MIOATOMY JUISL UX
MIPaBUJIbHON YCTAaHOBKM HEOOXOIUMO IPEIBAPUTENBHO Pa3METUTh TE
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MecCTa, I/ie CIeayeT MPOCBEPINTh OTBEpPCTUs Uil KperieHus. [lepen
YCTaHOBKOM HAKJIaJI0OK HY>KHO 00sI3aTEJIbHO YOEUTHCS B TOM, UTO Tie-
JalIIMU JIETKO TOJIb30BAaThCS, YTO OHU 3aHMMAIOT IMPHUBBIYHOE MECTO
U HE LUEIUIIOT APYT 3a Apyra 1 3a KOBPUK Ha MOy NPU UX HAXKATUU 10
ynopa. Ilocie ycTaHOBKM HakjaloK cielyeT HaJIeXKHO 3aTsHYTh 00JI-
ThI ¥ TAKU. DTO OYEHb Ba)KHO U1l 0OecreueHus] O€301MacHOCTH BOXK-
JeHUs aBToMoOWIs. B mporecce sKCIUTyaTal HYXKHO PETYJISpPHO
CJIEIUTH 3a TEM, YTOOBI KPETJICHHs HaKJIal0K HE 0CIa0Iu.

[Ton aBTOMOOMIIBHOTO CaJloHa 3aCTeNeH, KaK MPaBUilo, HE OYCHb
JIOPOTMM KOBPOBBIM NMOKPBITHEM. KOBpOBBIE MOKPBITHS MOJAa Kpacu-
BbI, HO HE MPaKTU4YHbL. B mporecce NHTEHCUBHOM 3KCIUTyaTalluu aB-
TOMOOWMJISI OHM CKOPO MIPEBPAIIAIOTCS B TPSI3HBIE IOXMOTbSI, 0COOCHHO
noa Horamu Bojutend. CyliecTByeT MHOXKECTBO BapUAaHTOB 3aMEHBI
V3HOUICHHOIO MOKphITHs. Hampumep, M3HOIIEHHBIM T'PS3HBIM KOBEP
MOJKHO 3aKpbITh CIIELUATIbHBIM PE3MHOBBIM KOBPHKOM, HO OH HE JI0-
0aBUT M3dIIECTBAa K MHTEphepy caioHa. CaMblii MOJIHBIA BapUaHT —
9TO HACTWIKA IUIACTMKOBOTO MaTa. lIBeTHble TEKCTypOBaHHBIE MaTbl
HE TOJBKO KpacuBbl, HO M MNPaKkTU4HbL. VX OYEHBb JIETKO YUCTUTh
U MbITh. Boaurenu oleHsT 3T0 UX JOCTOMHCTBO.

Ecnu aBTOMOOMIb HE OCHAIEH MPOTUBOYTOHHOW CHCTEMOM,
CHA0)KEHHOM CUTHAIBHOW TPEBOXKHOM JIAMIIOYKOH, TO €€ MOKHO UMU-
THPOBaTh, YCTAHOBUB JIBEPHbIE KHONKHM C MHIAOLIEH JIAMIIOYKOM.
B nmponaxe MMEIOTCSl TIOHMHIOBBIE KHOIKU JUISl 3allUpaHus JBepei
U3HYTPHU CaJOHA, MHOTHE U3 KOTOPBIX CHA0KEHBI TAKUMH MUIAIOIIN-
MU Jamrnoukamu (cBeroguogamu). OHH  JIOBOJIBHO TOMYJISPHBI
1 TI0JIb3YIOTCS OOJIBIIMM CIPOCOM, TIOTOMY YTO €LIE U KPACHBBI.

JIBepHbIE KHOIIKM CO CBETOJMOJIAMU HMMEIOT JBa JJIEKTpUYe-
CKUX MpoBoJa. VX HY)KHO MOAKIIIOYUTH K OOPTOBON 3JIEKTPUUECKOM
1enu aBToMooms. [l 3Toro nmotpedyeTcs OuH MPOBO MPUCOETH-
HUTh K IIIIOCOBOM KJIIEMME aKKyMyJIATOpa, a BTOpPOM — K Macce.
«[lmroc» akKyMynsiTopa MOKHO B3STh C KOHTaKTa JBEPHOIO BBIKJIIO-
yarens. B pesynprare nammnouka OyaeT MUTraTh TOJBKO MPHU 3aKphl-
TOW JBEPU U IIPU BBIKIIFOYEHHOM 3aXKUT'aHUH. Bce-Taku 310 3aMeTHOE
MIPEIOCTEPEKEHHE TSI BOPA.
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B aBTOMOOMIIE, OCHAILIEHHOM 3JEKTPUYECKUM CTEKJIONOIbEM-
HUKOM HJIM 3€pKajJlaMH 3aJHETO0 BUJA C NIEKTPUYECKUM IPUBOJIOM,
MOXKHO B3SITh «IUIFOCY» aKKyMYJISITOpa C OJHOTO U3 3THX YCTPOICTB,
MIOCKOJIBKY ITUTaHHE K HUM YyXe€ IOJIBEJIEHO BHYTPb JABepu. OaHaKO
IIpY TaKOM BapHaHTE JIAMIIOUKH OyIyT MUTaTh BCErjaa. A MOCKOJIbKY
BCSKHE JIONOJIHUTENbHbBIE (HEIITAaTHbIE) MOJICBETKH BHYTPU CaJOHA
3alpelieHbl, TO HEOOXOAUMO BCTPOUTH TyMOJIEp Uil MX CBOEBpE-
MEHHOTO OTKJIFOUYEHHsI, YTOOBI HE BCTYNaTh B OOBSACHEHUSI C MHCIEK-
topom ['MBJ1JI. DTOT 3amper cripaBeyinB, MOCKOJIbKY B TEMHOE Bpe-
Ms CyTOK M3 OCBEIIEHHOI'O CaJlOHA XYyX€ BHUIHO, YTO IPOUCXOIUT
CHapyXHu. A 3TO yXX€ OIacHO.

Ho ectp eme oqHO MHTEpPECHOE KOHCTPYKTMBHOE pEIICHHUE.
OpuMH M3 TPOBOJOB OT CBETOAMOAA HYXKHO COEIUHHUTH C IOJIOXKU-
TEIbHBIM KOHTAaKTOM MEPEKIIIoYaTels 3aMKa 3aKUraHus, a BTOPOU
MIPOBOJ] — C «ILIIOCOMY» aKKyMyJssiTopa. OT 3TOro CBETOJIMO] HE Cro-
put. CienoBarenbHO, KOT/Ia Ha 00a KOHTaKTa CBETOJHMOAA TOJAeTCs
«IUTKOCY», TO CBETOJIMOJ HE TOPUT, T. €. KOI'/1a 3aKUT'aHHe aBTOMOOUIIS
BKJIIOUEHO, JIaMIIO4YKa He Muraer. [Ipu BBIKIIOYEHHOM 3aKUTaHUU
JAMITOYKa HAYWHAET MUTATh, YTO OT Hee U TpedyeTcs.

KOHTpOJIbeIe BOIIPOCHI " 3a1aHUA

1. B 1uem 3aximo4aroTcsi OCHOBHBIE ITPOOIEMbI HHTEpPhepa canona?

2. Kakue TpeOoBaHUs MPEABSIBISIOTCS K TIOHUHTOBBIM CHACHBSM aB-
TOMOOMIISA?

3. HazoBuTe rinaBHbIe TpeOOBaHHS OTEUECTBEHHBIX CTAHJAPTOB K TO-
HUPOBKE CTEKOJI aBTOMOOMIILHOTO cajloHa.

4. UzBecTHHl 11 BaM OCHOBHBIE KPHTEPUU BBIOOpAa TOHHPOBOYHBIX
TIJIEHOK?

5. KakoBbI OCHOBHBIE ATaIlbl TEXHOIOTUY HAKJICHKH TUICHKH ?

6. [lepeunicnute OCHOBHBIE TPEOOBAaHUSI CTaHAAPTOB, MPEIbIBIsiE-
MBbI€ K COBPEMEHHBIM ayJHOCHCTEMaM aBTOMOOUIICH.

7. KakoBbl TpeOOBaHUS TEXHUKU O€30MACHOCTU IMPH TMPOKIIAIKE
ANEKTPUIECKON MPOBOAKH ISl ayAMOCUCTEM ?
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9. HAPYKHOE OBOPYJIOBAHUE KY30BA

9.1. BokoBbIe MOBTOPUTEIN CHTHAJIOB IOBOPOTA, (hapbl
u 3aaHue poHapu

YcraHOBKa HOBBIX, TFOHUHTOBBIX, IOBTOPUTENEH CUTHAJIOB MOBO-
pOTa — 3TO MEPBBIH IIar B OOHOBJIEHNH BHEIIHETO BHa aBTOMOOHJISL.

[ToBTOpPUTENN NOKHBI CBETUTHCS OPAHKEBBIM CBETOM U OBITH
JOCTaTOYHO sIpkUMH. Ecnm npuoOpeTeHHbIE paccenBaTend CBETa
UMEIOT HY)XHBIH, T. €. OpaH)XEBbIH LIBET, TO JOCTATOYHO BCTaBUTh
AJIEKTPUYECKHUE JJAMIIOUYKH CTaHAAPTHOM MOIIHOCTH, U pabOTy MOX-
HO CYMTaTh BBINOJHEHHOW. OJHAaKoO, €cilu CTEeKIa pacceuBaTesen
CBETa IMPO3payHbIe, TO MPUIETCS MOUCKATh B MPOJAKE OPAHKEBBIE
JaMno4Yku. [IpOMBIIIJIEHHOCTh BBIMYCKAeT JIAMIIOYKH, JIAIOLINE
OpaH)XEBBIN CBET, XOTSA UX cTekja OecuBeTHbl. Ho Takue mammnouku
HE Tak-TO IIPOCTO HANTH.

bokoBble TOBTOPUTENN CUTHAIOB MOBOPOTA BBITYCKAIOTCA pas-
HbIMA (pUpPMaMH W TIO9TOMY HMEIOT pa3Hylo KoHpwuryparwmio. [lo-
CKOJIbKY BCE€ 3JIEMEHTBl BHEUIHETO JAEKOpa aBTOMOOWJIS JIOJKHBI Ha-
XOJUTbCS B FapMOHMH, HY)KHO NOTPAaTUTh BpeMs, YTOObl HaWTH MO-
BTOPUTENHN HYXHOU popMbl. KpoMme Toro, He ciieayeT orpaHun4rnBaThCs
TOJIBKO 3aMEHOM OOKOBBIX MOBTOpHUTENIEH MOBOPOTOB. [lone3no 3ame-
HUTHb BCE HApPYKHOE AJIEKTpHuUecKkoe oOopynoBaHue. B atoM ciyuae
eJIECO00pa3HO MPHOOpETaTh €ro y OJHOTO MOCTABIIMKA, Y OJHOU
¢upmbl. Torna Bce mprOOpsI OyyT UMETh €IUHBIN CTHIIb.

3agaue (oHApH, B OTIMYHE OT MEPEeIHUX M OOKOBBIX, MOTYT
OBITh B MPOJIAXKE JTIOOOTO I[BETA, MOITOMY 3/I€Ch PEIIAIINIYI0 POJIh
UTPAET SCTETHYECKHH BKYC BiajeNblia aBTOMOOWIs. PazHouBeTHBIE
3aHUE (POHAPU MOTYT MPHUAATH HEOOBIYHBIN KOJOPUT U OPUTHHAIIb-
HOCTb aBTOMOOWI0. HamOompiield NONyIsIpHOCTBIO MOJIB3YIOTCS
IBIMYAThIe W TpO3payHble (OHAPH, MOCKOJIBKY M3 MOXKHO pacKpa-
CHUTb 110 CBOEMY BKYCY.

OpHako HagO0 MMETh B BMJy, YTO HE BCAKOMY HHCIIEKTODPY
I'MB/I/1 moHpaBUTCS TaKO€ TIOHMHIOBOE pelieHue. /[eno B ToM, 4To
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nercteyromiuMu B Poccuiickoit denepannu [IpaBriiamu JOpOKHOTO
nswoxenust (IT1/]) paspemaercst yctaHaBiIMBaTh BHEIIHHE CBETOBBIE
npuOOpPBl OT TPAHCHOPTHBIX CPEACTB JPYrMX MapoK M Mojenei
TOJIBKO Ha T€ aBTOMOOMJIN, KOTOPBIE YK€ CHATHI C IIPOM3BOJICTBA.

Eme oxna mpobiema KacaeTcsi YCTAaHOBKH 3aHETO IMPOXKEKTOpa
¥ 33JJHUX MPOTUBOTYMaHHBIX (hoHapeii. [1o cymecTByrommM npaBuiam
UX HEOOXOJIMMO BCTpauBaTh B OJOK 3aqHuX (poHapeid. Ecmu 310 TexHH-
YECKA HEBO3MOYKHO, TO IPUAETCS UX CTABUTH OTIENIBHO. B Poccuiickux
ITJI/1 06 3TOM IIpsiIMO HUYETO HE CKa3aHo, HO TEKCT [IpaBHi MOXHO HC-
TOJIKOBAaTh W TaK, YTO 3aJHUE TPOTHUBOTYMAaHHBIE (OHApU BOOOIIE
Henb3sl yeranaBiuBath. A uHcnekrop I'MBJ1J] Bcerna npas!

MHorue MoJAENnu COBPEMEHHBIX IPECTUKHBIX aBTOMOOMIEH
UMEIOT CABOCHHBIE (apbl, KOTOpPHIE MPUAAIOT aBTOMOOMIIO Ooiee
ctporuii Bua. Camblil IpoCTOM U JieIeBbli criocod n300pa3uTh CBOM
aBTOMOOWJIb CO CIIBOCHHBIMHU (hapaMu — 3TO M3TOTOBHUTH MYJISDK Ta-
Kux Qap, MoKpameHHbIi 1o nuBeT aBToMoomtst. Ho it cepbe3Hoi
MOIU(UKAIIIN aBTOMOOHIISI MOKHO TPHOOPECTH HEOOXOUMBIH TIO-
HUHTOBBI HA0Op CABOCHHBIX (hap Kak C peryiaupoBKoi yyda ¢ap,
Tak u 06e3 Hee.

YMecTHO OyaeT BCIIOMHHUTH, YTO TOMYJSIPHBIN ABYX(apHBINA -
3aliH MOPOKICH W300pETaTeIbHOCTRIO PAJUTUCTOB Hadana 80-X IT.
MIPOILJIOTo BeKa. Psij KoMaH[ 10roBOpUIKCh 00 YCTAaHOBKE HAa CBOM aB-
ToMOOMIM JBYX(apHBIX ONMOKOB. [Ipuuem Ha caMoM Jienie U3 KaxIou
napbl (ap ojHa ObLIa JeKOpaTHBHOW. Bo BpeMsi rOHOK Takue JeKopa-
TUBHBIE «(hapbl» TpaHcHOpMHUPOBATKCH B 3a00PHMKH HAOETaroIIEeTo
MOTOKA BO3/IyXa JUIsi 00/IyBa TOPMO30B WM JUISl HA/ITyBa JIBUTATEIIs.

HexoTopble BoauTeNn CTaparoTcsi MOBBICUTH SIPKOCTD (ap JIro-
ObMu criocob6amu. OJHUM U3 HUX SIBJISETCS MPUMEHEHUE JIAMIIOYeK
MOBBIIIEHHOW MOITHOCTH HMJIHM TOJYOBIX Jammouyek. OHHM maroT 3¢h-
(EeKT TaJOreHOBBIX WJIM KCEHOHOBBIX JIAMII, JIETKO YCTaHABIUBAIOTCS
B (apsl B3aMEH CTaHJAPTHBIX JaMIl ¥ TO3BOJISIIOT 00ECTIeYUTh OCBe-
LIIEHHE Ha YPOBHE COBPEMEHHBIX MPECTHXKHBIX aBToMoOue. Ho yc-
TaHOBKAa HOBOIO OOOpYJIOBaHUS Ha CTapyr MOJIENb aBTOMOOWIISA

290



9. Hapyatcnoe o60opyooeanue Ky3o6a

He oOxomuTes Oe3 mpobnem. ['nmaBHas M3 HUX — 3TO TpeAeibHas
MOIIIHOCTh, OTPAaHUYEHHAsl CTaH/1apPTOM.

KpomMe 3aKkOHHOCTH YCTaHOBKM CBEPXMOILIHBIX JIaMIl, OHU CO3-
JAl0T eIlle U psAJl NOTEHIIMAIbHBIX ONACHOCTEH, KOTOpble HEOOX0MMO
YUUTBIBATh MIPU UX IKCIUTyaTaluu. IlepBas omacHOCTb COCTOUT B TOM,
YTO 3TH MOUIHBIE JIAMITBI T€HEPHPYIOT MHOTO Tera. M30BITOYHBIH
TEIUIOBOM TOTOK PAaHO WJIM TO3JIHO NpHUBEAET (Gapy B HErOJHOCTb.
[Ipexxne Bcero mocrpagaeT OTpaXkaTesb: OH WM MOKOPOOUTCS, WU
OTCIIOUTCS €r0 CBETOOTPAKAOIIEe MOKPbITHE. MOKET IPOU30UTH U TO
U Ipyroe oaHOBpeMeHHo. Hemamno aBTomoOuTeneit coxrim ¢apsl
CBOMX aBTOMOOMIIEH, MIPEXKJIE YeM OCO3HAIN 3Ty OMACHOCTb.

[ToBbIIeHHAsT MOIIHOCTD JIaMN TpeOyeT OoJiee 3HAYUTETHLHOTO
TOKa Uil UX NMHUTAaHHSA, Ha KOTOPBIM HE paccuuTaHbl MPOBOJA, BBI-
KIIIOYaTeNd ¥ TPEAOXPAHHUTENH AIEKTPooOOopynoBaHus. M3BeCTHBI
cllydau, KOrjJa IJaBUjIach U30JIALMS IPOBOJOB, M BOZHUKAJIO KOPOT-
KO€ 3aMbIKaHHE, KOTOpOe MPHUBOJIWIO K moxapy. Eciu B 6azoBoM
aBTOMOOWJIE DJIEKTpUYECKUE Ienu (ap YIpaBISIOTCS TOJBKO TPU
MOMOIIIM BBIKJIIOUaTeNei, 6e3 perne, To MpU yCTaHOBKE O0Jiee MOIII-
HBIX JIAMIT TaKO€ peJie CIeIyeT YCTAaHOBUTH 00s3aTEIBHO.

JlaMII04YKM MOBBIIIEHHON MOIIHOCTH, UMEIOIIMECS B IIPOJaXe
B Mara3zmHax, KaK IpaBHUJIO, pa3pelIeHbl Ul YCTAHOBKH Ha aBTOMO-
Onib. DTO MoATBEpKAAaeTCs HH(pOpMAIHEl Ha YITaKOBKe.

AHanusupys a’poJAMHAMUKY TEepeJHed YacTH aBTOMOOWIIS,
CHELMAIMCThI MPUILIN K BBIBOAY, YTO pacnoJiaraTb NpOTUBOTYMAaH-
HbIe (apbl U MPOYHE OCBETUTEIBHBIE YCTPOWCTBA JIydIe BCEro IO
LIEHTPY aBTOMOOMUJIS, NHAYE ATO IUIOXO OTPa)kaeTcs Ha OOLIUX a’po-
JUHAMMYECKHUX CBOMCTBAX aBTOMOOMJIS.

9.2. Dy1eMeHTHI QIPOIMHAMUKH ABTOMOOMJISI

AHTHKPBLI0. OTHUM U3 3JIEMEHTOB adpPOJHMHAMHUYECKOTO 00-
BECa aBTOMOOWJISL SIBJISIETCSI AHTUKPBLIO. AHTUKPBUIO MPEACTABISAET
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co00if TI0 KOHCTPYKIIMH TIEPEBEPHYTOE CAMOJIETHOE KPBUIO HEOOJIb-
IOro pasMepa, KOTOpoe BMECTO MOIBEeMHOTO 3(dekTa 0OBIYIHOrO
Kpbla, HA000pOT, MPIKUMAET aBTOMOOMIIb K 3emiie. SIBIssACh Kpa-
CHBBIM 2JIEMEHTOB JIN3aiiHa, aHTUKPHUIO BBITOJIHSIET BAKHYIO TEXHO-
JIOTHYECKYI0 (YHKIHIO, YAyd4liasi YCTOHYMBOCTh aBTOMOOWIS TpU
O0JBIIMX CKOPOCTAX ABWKEHHA. COBpEeMEHHOE aHTHKPBLIO, KECTKO
3aKpEIJIEHHOTO Ha Ky30Be, noutu Ha 40 % ynydmaer a3poanHaMu-
YecKHe ToKa3aTeIl aBTOMOOMIIS.

['maBHBIM YCIIOBHEM JOCTIIKEHHS CTOJb BIIEYATISIIOIIETO d(-
(bexTa sBIsIETCA TPAaMOTHOE KOHCTPYHPOBAHNE aHTHKPBLIA C YIETOM
3aKOHOB a’pOJWHAMHKH. HempaBuIIbHO M3rOTOBIICHHOE aHTHUKPHLIO
MOJKET JaTh MPOTHUBOTIONOXKHBIN 2PPEKT 1 MPUBECTH K aBapUitHON
cutyaruu. I[loaromy mpu 0030pe phIHKA, OCOOCHHO HEMpPOQecCcHo-
HAJIBHOTO, WJIM aCCOPTHMEHTa COMHHTENBHBIX Mara3uHOB aBTO3all-
qacTell cieayeT 04eHb KPUTHYHO TMOAXOTUTH K BHIOOPY TIOHUHTOBO-
ro aHTUKPBUIA, OMHUPASICh HA 3HAHUS M OTBIT MPOo(ecCHOHANIOB B 00-
JIACTH a’3pPOTMHAMUKH.

[TockonpKy Ha3HAYEHHE aHTUKPBLIA 3aKITI0YAETCS B CO3AaHUU
a’POJIMHAMUYECKOW CHUJIBI, MPUKUMAIOIEH aBTOMOOMIIb K OTIOPHOM
MOBEPXHOCTH, TO YCTAaHABJIMBATh AHTUKPBLIO HYXKHO TaM, TJe BO3-
NEUCTBUE HA HEro HaOeraromiero MmoTtoka Bo3ayxa OyaeT Makcu-
MaJbHBIM. TakKUM MECTOM SIBJISIETCS JI00asi 30Ha, HE «3aTCHEHHas»
Ky30BOM. Hampumep, y Ky30BOB THIa «celaH» Takas 30Ha pacro-
Jaraercs 3a HaJACTPOMKOM Ky30Ba, B IepeJHEell 4acTH KpBIIIKHU Oa-
raxkHuka. Cuiia, nprxuMaroas aBToMoOUIb K 3emiie, OyJaeT cos-
JaBaThCsl TaMm, TJie MOTOK BO3AyXa, 000WIs1 KaOWHy, CHOBa YIUIOT-
HsieTcs. PacmonioskeHue aHTHKpPBIIa B 30HE Pa3peKEHHs )KEJIaeMOTo
a¢dexTa He macT.

Hanpumep, y oreuectBeHHoro apromoouins BA3-2110 «Kury-
T eIIe Ha 3aBOJIe-U3TOTOBUTENE CTABAT HEOOJBIIOE aHTHKPHIIO HA
Oaraxxnuke (puc. 9.1). [Jlaxxe Takoe MalleHbKOE€ aHTHKpPBLIO, Ipa-
BUJIBHO CKOHCTPYHMPOBAHHOE, 00ECIeUnBaeT «IPUKUMHOW» 3P deKT
HE TOJIBKO 33/IHUX, HO U MEePEeTHUX KOJIEC aBTOMOOMIIS.
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UYeM paibliie OT Ky30Ba BBIHECEHO aHTH-
KPBUIO, TEM TPOYHEE JIOJDKHO OBITH €ro Kper-
nenue. Cuna JaBieHus Haberarouero MoToka,
M0J] BO3/CHCTBHEM KOTOPOW IUIOXO 3aKper-
JIEHHOE aHTHUKPBLJIO MOXKET OTOPBATHCS U MPH-
YUHUTH BPEJ] IPYTHM YYacTHHKAM JBHIKCHUS,
nHorna npesbimaer 1000 H. Tlostomy ecnu
NperoaraeTcs ydyacTie aBTOMOOHMIIS B IPO-
(eccroHABHBIX TOHKAX, TO 3()(EKTUBHOCTHIO
AHTHKPBUIA MOKHO TIO’KEPTBOBATh, YKPEIIHB
€ro TOOJIIKE K Ky30BY.

Cnoiinepsl. [lpu wuaeanbHOM a’poJUHAMUKE aABTOMOOWIIS
MOXHO JIOCTHYb PAaBHOTO PACHpPEICNCHUsI HOPMAIIbHBIX pPEeaKIHii
OTIOPHOM TIOBEPXHOCTH Ha MEpPEeTHHX M 3aJAHUX Kosecax. Ho xopo-
mas adpoJMHaMUKa aBTOMOOWIISI JOCTHTIaeTcsi HE TOJBKO C TOMO-
B0 AHTUKpPBUIA. BoJbIIoe 3HaueHHEe WMEET MpU ITOM Croiiiep,
pacrmoyIOKEHHBIN Ha mepeaHeM Oammepe. [J1aBHBIM HazHaue€HUEM
ATOTO a’POJAWHAMHYECKOTO OOBECa aBTOMOOWIIS SIBIISICTCS CO3JIaHHE
NPEMATCTBYS TMONAaHUI0 BO3/yXa O] JHUIIE aBTOoMOOmis. Jlemo
B TOM, YTO MOTOK BO3[yXa TOJ AHUIIEM aBTOMOOHIIS, CTAJTKUBAsCh
C 2JIEeMEHTaMH XOJIOBOM YacCTH, BBI3BIBAET JOTIOJHUTEIHLHOE COTPO-
TUBJICHUE JIBWKCHHUIO aBTOMOOWJISI, @ 3TO CHM)KAET HOPMaJbHbIE pe-
aKIMH OTIOPHOW TOBEPXHOCTH B 30HE KOHTAKTa KOJEC M yXYAIIAET
YCTOMYMBOCTD U YIPABISIEMOCTh aBTOMOOMIISL.

Hexotopbie aBTONpPOU3BOIUTENH, YTOOBI HE JIOMYCTUTH OTIH-
caHHOro 3(]dekra, ycTaHaBIMBAIOT MPO(UIMPOBAHHBIEC MTAHETH O/
qHUIEeM aBToMoOmWIs. OJHAKO TpakTUKa MOKasajia, 4YTO JIYYIIUM
Y OJTHOBPEMEHHO 0o0Jiee MPOCTHIM PELICHUEM 3TOW MpOoOIEMBbI SBIIS-
€TCsl yCTaHOBKa TMepeanero cnoiiepa. Haxossce Ha nepeanem 6am-
nepe aBTOMOOWJIS,, OH TepeHanpaBisieT MOTOKM BO3/AyXa BBEpPX Ha
pamguarop. [Ipu sToM BMecTto mogbeMHOTO 3(dekTa Oymer HaOIIO-
JaThCsl MPKUMaHUE aBTOMOOWIISI K OTTIOPHOM MOBEPXHOCTH BCIECT-
BHE€ BO3HHUKHOBEHUS Pa3peXeHus IMOJ JHHIIEM aBTOMOOMIIsA. Takoi
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3 QeKT nHOTa Aaxe HA3bIBAIOT «IPPEKTOM 3eMIIn». 3aHUN CIIOH-
JIep BBINOJIHAET MPaKTUUECKH Ty K€ 3a7ady, 4yTo u nepennuil. K to-
MYy K€ OH OepeT Ha ce0si (PYHKIMIO aHTHKPbLIA.

N3 pazHOBHUIHOCTEN CIOMIIEPOB CIEAYET HA3BaTh €ILIE CIOMIEPbI-
KO3bIpbKH. OHU YCTaHABJIMBAIOTCS B MECTaX CPbIBA BO3AYLIHOIO MOTO-
Ka U JIAl0T JIOBOJILHO OIIYTUMBIN adpoauHamudeckuid dddekt. Cyrre-
CTBYIOT TaK)K€ CIIOPTUBHBIE CIIOMIIEPHI JUIS JIFOOUTENIEN CTpUTpeiicHHra.
Vmest TOBOJIBHO TIPOCTYIO M B TO K€ BPEMSI MaKCUMAJIbHO 3((PEKTUB-
HYIO a3pOIMHAMUYECKYIO (POpMY, OHU BBITIISIAT BIICUATIISIONIE.

HapyxHbIx oOTekaTeneil BO3IyIIHOIO OTOKa, UMEHYEMBIX Jie-
(iiekTopaMy WM CIIOWMJIEPaMH, BBITYCKAETCSl BEIMKOE MHOMECTBO.
[TproOpecTr MX MOKHO OTJIENBHO, HE CBA3BIBASI TOKYIKY C TIOHUHTOM
Apyrux yacteit Ky3osa. Jledekrop BHOCUT 3HAYUTENbHBIC H3MEHEHHUS
B 00K aBTOMOOWIs. OH HE 3aBHCUT OT JPYTHX paldoT € Ky30BOM,
Y €ro MO’KHO TOCTaBUTh B JIt000€ Bpemsi. [T1TaBHOE — MOKPACUTh €ro
B HYXXHBIN IIBET U XOPOILIO 3aKpenuTh. OueHb BaKHO MPH YCTaHOBKE
nedaexropa MpaBUIBLHO Pa3METUTh MECTa YCTAaHOBKHU. JledexTop —
JeTalb KpyIHas, U €ro HelpaBWIbHAsl YCTAHOBKA MOYKET M3YpOJ0BaTh
BHEITHUNA BUJ Ky30Ba. [Tpudem amst kperienus nediaexropa npuueTcs
CBEPJIUTH Ky30B, a JIMIIIHUE OTBEPCTHUS B HEM HE HYKHBI.

Konecuble Humm u aeduiekropbl. Apku, oOpaMisioniue Ko-
Jeca, Ha3bIBAIOTCS KOJECHBIMU HUIIAMH. OT UX a’3pOJMHAMHUYECKUX
cBOMCTB 3aBUCUT 20 % a’poauMHAMHYECKHUX IOKa3aTesell BCEro aB-
ToMOOMIS. BaXKHBIMH TPU 3TOM SBJISIOTCS MHOTHE (DakTOpBI: camu
KOJIeca C UX IMPUHON U TUAMETPOM, a TAKXKE JU3alH JUCKOB U pas-
Mep KOJIECHON HULIU.

9.3. IIpouune akceccyapbl

3amena 3moOJsem. TroHMHr Oe3rpaHWyYeH. 3aBEpIUIUB THOHUHT
TaKuX COJIMIHBIX O6’I)CKTOB, KakK IBUTaTClib TpaHCMUCCHUS, KYy30B, 3a-
X04eTcst OOpaTUTh CBOM B30p U Ha Menoun. Eciiim aBToMOOMITE UMEeT
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YK€ COJHMIHBIA BO3PACT, HO BBITJISIIUT KaK COBpEMEHHass HHOMapKa,
TO TI0YeMy Obl, ITYTKH Pajy, HE MPULIETUTh BMECTO SMOJIEMBI OTEYe-
CTBEHHOTO 3aBOJIa AMOJIEMY KaKON-HUOYIb MOMYJSIPHOW MHOMAPKH.
ITycte 310 Oymer He o5MOnema 3HameHuTod Bugatti (HUKTO
He oBepuT!), HO XOTs1 Ob1 dMOnemy Toyota wim Hyundai mpukpe-
UTh MOKHO. HUKOMY He HaJ0 3HATh, CKOJIBKO JICHET MOTPAayeHo Ha
«OCOBPEMEHHBAHUE» POJTHOW MAIIUHBI, €CIIM OHA (PAKTUYECKH OCTa-
J1ach MPEKHEN MOJIETBIO.

XoTs 3aMeHOM AIMOJIeM U Jake 10OaBIEHHUEM HOBBIX 3HAUYKOB
MOJKHO YJIYYIIUTh BHEITHHIA BUJ aBTOMOOMJISI, HEOOX0AUMO COOIIFO-
natb mepy. KonnuectBo, pazmMepsl U 1BET AMOJIEM JOJIKHBI FapMo-
HUpPOBATh C BHEIIHWM JAW3aiiHOM aBToMOOWis. st Gonbliero 3¢-
(exTa uxX KenaTeabHO TIIATEIBHO MOYUCTHTH U OTIIOINPOBATH.

IIporuBocoHeYHas mjIeHKa. [IpoTHBOCOIHEUHbIE HAKIIEHKY,
KaK TpaBUJIO, MPUHOCST MOJIb3Y. VX JIerKO yCTaHOBUTH MO0 CHapy-
XU JI0OOBOTO CTEKJA, MO0 M3HYTpH cajoHa. CHapyXHu KIEUTb UX
3HAYUTENIBHO yJ00HEe, HO CYIIECTBYET OMACEHUE, YTO HIETKU CTEK-
JIOOYHCTHUTENSI UX MOTYT TIOBPE/IUTH.

He HyXHO 3a0BIBaTh, YTO TOCYIApCTBEHHBIM CTaHIAPTOM
HE JIONyCKAaeTcs CHU)KEHHME CBETOBOIO IMOTOKa Oosiee ueM Ha 25 %.
DTO0 03HAYaEeT, YTO IJIOLIAJb CBETO3AIUTHON TUIEHKU HE J0JKHA 3a-
HUMaTh 6osee 25 % moniaan 1000BOTro CTEKIIA.

OauH CTeKJI00YMCTUTENIb. ABTOMOOWIb C OJIHUM CTEKJIOOYH-
CTHUTENEM, PACIOJI0KEHHBIM IO LEHTPY JIOOOBOTO CTEKJIA, CMOTPUTCS
OoJiee AIIeraHTHO, YeM C JABYMsl. 3aMeHa JBYX CTEKJIOOYHCTHTENEH Ha
OJIMH OOJIBIIET0 pa3Mepa ClelaeT aBTOMOOWIb OTIMYAIOUIAMCS OT
npyrux. Ho 3ta 3ameHa umeer U npakTudeckui cMeici. [lepBeiMu 110-
IyMaJlCh CTaBUTh OJMH CTEKIOOYHCTHTENh BMECTO JBYX aBTOTOH-
MKy, OHU CUMTAIOT, YTO CTEKJIOOYUCTUTENN HEOOJIBIIOrO pa3mepa,
KaK IPaBUJIO, YUCTST JIOOOBOE CTEKJIO HE OYEHb XOPOIIO U HE JIAI0T
JIOCTATOYHOTO MOoJIst g 0030pa. OauH OOJBIION CTEKIOOUUCTUTEND
yAy4IIaeT BUAUMOCTb.

O ToM, Kak CHSTb NPUBOJ CTEKIOOYHCTHTENS,, MOXHO IIpO-
4eCcTb B PYKOBOJICTBE IO OOCIYXMBAaHUIO U PEMOHTY aBTOMOOWJIS.
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Ho, 4To0BI U3 ABYX CTEKIOOYMCTHUTENEH CleNaTh OAMH, HAJ0 IPO-
SIBUTh CMEKAJIKY Y IPUMEHUTh UH)KEHEPHbIE 3HAHUS.

IITpipeBasi aHTeHHA. AHTEHHBI TENEph YCTaHABIMBAIOT Ha
BCce Mojesin aBTomoomield. Ho Ha aBTOMOOUIISIX cTapbhIXx MoJeNel ee
MOXXET HE ObITh, WM 3aXOYETCS] YCTAHOBUTH €€ C3aJU WU CBEPXY.
[Ipexx e ueM mpucTynarh K CBEpICHUIO OTBEPCTUH, CIEAYET PEIINTh,
I/Ie JIydlle MpOJIOKUTh aHTEHHbIN Kabenb. B maeanbHOM BapuaHTe
OH JIOJDKEH OBITh B CTOPOHE OT IPOBOJOB JTMHAMHUKOB U YCUIIUTENS
ayanocucrembl. Kak mpaBuiio, €ero mpokiagblBalOT B HHXKHEW YaCTH
Ky30Ba C JIEBOI WJIM IIPaBOM CTOPOHBI.

I'nankas nBepp 6araxkuuka. [Ipugars adpoAMHAMUYHBIN BUL
IBEpU OaraKHOTO OTIEJIEHUS HE OUYEHb CIIOXKHO, €CIU 3Ty paldoTy
OyZIeT BBITIOJHATH MPO(ECCHOHAIBHBINA CBApIIMK, BIAJCIOMINN K TO-
MYy € TEXHHKOM HINAaTIEBKH U MOKpPAaCKU. 3arjiaKuBaHue Bepu Oa-
Ta)KHOTO OTJIEJIEHUS — JIOTMYHOE IMPOJOJDKEHHE YCOBEPIIEHCTBOBA-
HUM, HAYATBIX C yJajdeHus SMOJeM U HakjeeK. DTy paloTy JIydlle
BCETO BBINIOJHATh BMECTE C OCTAJIbHBIMU Ky30BHBIMH paboTamH.

BceraBka cerok. CeTkol MOXHO 3aMEHHUTH PELIETKY pajiuaTo-
pa, BO31yX03a00pHUKHN MPOMEXKYTOUYHOTO TEIJIOOOMEHHUKA, KOHJIU-
LIMOHepa, BeHTUIsATOopa. Eciam caenaTh Bce B OJHOM CTHIIE, MOKpa-
CUTb CETKY B TOH KYy30Ba, TO 3TO Oy/IeT KpaCUBO ¥ FTapMOHUYHO.

IToporu. Tak Ha3bIBaeMble NIOPOTH, KOTOPBIE HAa CAMOM JIEJe
ABJIAIOTCS HAKJIaJKaMU Ha HUX, HE TOJBKO HPHUIAIOT aBTOMOOMIIIO
OpUTMHAJIBHBIM BUJ, HO U HEIUIOXO IPEJOXPaHSAIOT Ky30B OT KOpPpO-
3uM. [laxke npu JA0BOJIBHO CHIIBHBIX y/apax MOPOrd HEIIOXO amMop-
TU3UPYIOT, HY @ €CJIM yX PacKOJIIOTCA, YTO IMOBJIEUET 3a co0OM mo-
BpEXJIEHNE OCHOBHOTO METAJUIMYECKOTO NOpora Mol HUM, TO B Kaye-
CTBE PEMOHTa MOXXHO OyaeT OOOWTHCH BCEro JHIIb AHTUKOPOM
Y HOBOM IIJJACTUKOBOM HAKJIAJIKOW HA TIOPOKEK, YTO CTOUT HE TaK YK
noporo. TIOHMHIOBbIE€ HAKJIAJAKH Ha TIOPOKKH BBIITYCKAKOTCSl Pa3HOTO
L[BETA U YKpacsT BHEIIHUN BUJ] Ky30Ba.

[Ipu BBIOOpE MOpOXkKa Hamo oOpaniaTh BHUMAHHWE HE TOJIBKO
Ha I[BET, HO M Ha MaTepuaj, U3 KOTOPOTro OH U3rotomieH. [lopoxkek
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9. Hapyatcnoe o60opyooeanue Ky3o6a

JOJKEH OBITh JOCTATOYHO MPOYHBIM M HE MPOJABIMBATHCS COBCEM
nerko. B nmpoTuBHOM citydae — 3T0 mpocTas nojjenka. BeimyckaroT
MIOPOKKH M U3 CTEKJIOBOJIOKHA. HO OHM SIBIISIFOTCSI TOBOJIBHO XpyII-
KUMH U IIPU HEOOJIBIIMX YAapaX MOTYT TPECHYTb.

Macku. Ecth eme Hebecnosie3Hble akceccyaphl, Ha3bIBaeéMble
MackaMu. Macku SIBJISIFOTCS HMYEM HHBIM, KaK JEKOPaTUBHBIMH pe-
IIETKaMH, 3aKPBIBAIOIIMMH paauarop. [T0CKOIbKY HHMKAaKUX OCOOBIX
(U3MUECKUX HArpy30K Macka He UCIIBITHIBAET, TO K BEIOOpPY MaTepHa-
71a 0c000 KpUTUYECKH MOAXOIUTh HE cieayeT. bonee BaxHO camo nc-
MOJTHEHNE MacKH. YTOOBI YOUTHCS B XOPOIIEM KaueCTBE TaKOTO THO-
HUHTOBOTO M3/IENHs, CIeTyeT MOCMOTPETh HA MacKy ¢ M3HaHKU. Eciaun
Macka coOpaHa HEaKKypaTHO, TO B IPOIECCE IKCIUTyaTal[i OHA MO-
KET OTOPBATHCS U MIPUHECTH MHOTO HEMPHUATHOCTEN.

Peiitunr. 31o TpyOa WM MHON MeTATHYECKUH TpoduIib, 3a-
KpeIuIsieMblil Ha KpBILIE JIETKOBOIO aBTOMOOWJIS /ISl T1OIBEIIMBAHUS
Ha HEM pa3JIMYHbIX BCIIOMOTATEIbHBIX AKCECCYapPOB: OCBETUTEIbHBIX
MpUOOPOB, ayAUOCUCTEM, PEKIAMHBIX IIUTOB U T. I. PEWIMHTH BbI-
MOJIHSIOT HE TOJBKO JAEKOPATUBHYIO, HO M T'PY30BYIO (DYHKIIHIO, TIO-
3BOJISIS MOHTHPOBATh HAa HUX OaraKHUK.

Kenrypsithuk. YtoObl 3amuTuUTh OOJHMIIOBKY paauaropa,
a Tak)Ke KaroT M OCBETUTENbHBbIE MPHOOPHI OT MOBPEXKICHUHA TpPHU
Hae3/ie 3UMOM Ha CyrpoObl, CTOJIKHOBEHUHU C KMBOTHBIMU, BETKAMHU
JIEpEBbEB WJIM MHOW KPYMHOM pPaCTUTEIBHOCTBIO, HUCIOJIB3YIOT TaK
Ha3bIBa€Mble KEHT'YPATHUKH (KeHTypuHbl). OHM npeacTaBiseT co0oi
KOHCTPYKIUIO U3 3arHYThIX TPYyO, 3aKpeIIieMyto BIEPEIH MepeiHe-
ro WM €334 3a7Hero Oammepa aBToMoOuss. KeHrypsSTHUKY MOSIBU-
JUCh B ABCTpaliuy, MOCKOJIbKY MECTHBIE BOJUTENIN CIUILIKOM 4YacTo
MOBPEXKJAJIM CBOM aBTOMOOWJIM NPU CTOJIKHOBEHHWU C KEHIYypy, Ie-
peberaBuImMu JOpory.

Kenryparauku B Halleil cTpaHe MOJb3YKOTCA CIIPOCOM y OXOT-
HUKOB M pbIOAKOB, KOTOpBIE MEPEABUIAIOTCS HAa aBTOMOOMJISAX IO
0€310pO’KbI0, 3apoCIIeMy KYCTapHUKOM HIIM MOJIOABIMH MoOeramu
JIepEeBBbEB. 3a4acTyI0 Ha KEHT'YPATHUKAX 3aKPEIUISIOT TakxkKe JIeOeIKy
Y TIPOTUBOTYMAaHHBIE (hapsbl.
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BbIpydaeT KEHIypsATHUK U IPHU CTOJIKHOBEHHUM aBTOMOOMIIEH.
B 10BOIBHO  pacnpoCTpaHEHHOW CHUTYyalldd, KOTJla aBTOMOOWIIb
BBE3)KAET NEepeIHEl 4acThlo B JPYrodl aBTOMOOWIIb, TaKOM KEHTIy-
PATHHK, PACHOJIOKEHHBIA CIEpPEINd WIM C3aI, BIOJHE MOXKET CO-
XpaHUTh 1IEJIOCTHOCTh Ky30Ba. A B TaKOH ONAacHOM CUTyalluu, Kak
MOJKAT JIETKOBOTO aBTOMOOMJISL IOJ T'PY30BUK, KEHTYPATHUK TOXE
OK&)KET HEOIICHUMYIO moMoIb. JIo60Bo# ymap, BMECTO TOTO 4TOOBI
BBIOUTDH NE€PEIHNE CTOMKH KPBIIIH, IPUIETCS MO0 KEHI'YPSITHUKY, KO-
TOPBIN MTEPEAACT HATPY3KYy HA JIOHKEPOHBI.

Opnako ectb W HepocTaTku. [lpu ouyeHb CHUIBHOM JI000BOM
CTOJIKHOBEHUH KEHT'YPATHHUK MOKET OBITh BBIJEPHYT BMECTE C JIOH-
KEpOHaMH, YTO B JajJbHEHIIEM NpHUBEIET K HEOOXOAWMOCTH CTa-
IIEJIBHOIO PEMOHTA BMECTO 00JIe€ MPOCTOM PUXTOBKU KYy30Ba.

PelinuHru 1 KeHrypsTHUKU BBIIIOJHSIOT HE TOJBKO 3aLIUTHYIO,
HO U 3CTETUYECKYIO (PYHKIIHIO, TOCKOJIBKY MX YaCTO BBIMOJHSIOT U3
HEPIKABEIOIIEH WM XpOMHUpoBaHHOM ctanu. [Ipu ucnonb3oBaHuH
OOBIYHON KOHCTPYKLIMOHHOM CTalM KEHTYPSITHHUKH OKpAIIWBAIOT
B pa3iauuHble sipkue 1Bera. Iloaromy s OOJIBLIIMHCTBA aBTOBJIA-
JENBIIEB KEHT'YPATHHUK — 3TO TOJIBKO MOJIHBIN akceccyap.

KOHTpOJIbeIe BOIIPOCHI " 3a1aHUA

1. Yrto Takoe BHEIIHUI TIOHMHT aBTOMOOMIIS?

2. [epeuncnute OCHOBHBIE BUBI 1EPEOOOPYAOBAHMS Ky30Ba.

3. Kakoii BeT 10KHBI UMETh ITOBTOPUTEIN CUTHAJIOB TOBOpOTa?

4. UzBectHbI JIn BaM npuynHbI TOSABICHUS CABOCHHBIX (hap aBTOMO-
Ouneit?

5. s Kakux 1eied MpUMEeHsI0TCS TOPOLIKOBbIE TTOKPHITHA?

6. Kakne TeXHONOrMYecKHe MpOIEecchl Ha3bIBAIOTCS XPOMHPOBAHU-
€M, aHOJIMPOBAaHHEM U 30JI04EHUEM?

7. Yto Takoe «paum»-3¢¢PeKT 1 Kak OH JocTUTaeTcs?

8. Kak nmony4aercs nepiaaMyTpOBBIH LBET OKPBITHS?

9. Kakue akceccyapbl MOXKHO 3aMEHSITh MPU BHEIIHEM TIOHUHTE aB-
TOMOOMIISA?

10. Yto Takoe MackW, PEeMIIMHIM M KeHTypsATHUKH? KakoBbl HX
¢byHKIUIN?
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10. ADPOI'PA®UA
1 AHTUKOPPO3UMOHHBIN TIOHUHT ABTOMOBWJIA

10.1. JIlekaabkoMaHusi

TrOHUHT aBTOMOOWJIS BBIOIHSETCS ISl TOTO, YTOOBI CEpuitHas
MOJIEJb CTaja OTINYAThCS OT JIPYTHX CBOU COOpAThEB, cTaja BbITJISA-
JETh JIyYIlle, 4eM 3aJyMajM 3aBOJicKue nu3aitHepsl. Ho mpoussoau-
TeJe TIOHMHTOBBIX aKCECCyapOB 3HAUUTENBbHO OOJIbLIE, YEM BHJIOB
MIPOM3BOAMMON MMHU TpoAykuuu. Hampumep, ecnu 3aMeHUTHb CTaH-
JApTHBIE CTAJIbHBIE JUCKU KOJIEC HA JINThIE U3 AJIFOMMHHMEBOIO CILIA-
Ba, TO ATO HE 3HAYUT, YTO HENb3s OOJIbIIE YBUAETH ABTOMOOWIN
C MOI0OHBIMU JIMCKaMU. 3HAYUT, aBTOBJIAZETICI] C COXKAICHHEM Oy/eT
KOHCTaTUpPOBaTh, YTO OH HE €IMHCTBEHHBIM 00J1aAaTeNb TaKUX JHC-
koB. OTCIO/1a ClIeIyeT BBIBOJI, YTO OPUTHHAIBHBIA BHEITHUN BUJ] aB-
TOMOOMIIIO MOXET MPHUAATh TOJBKO CaM €ro Biajesel], ONUpasch Ha
CBOM ICTETUYECKUE BKYCHI, a TAK)KE HA TEXHUUYECKHE U (PUHAHCOBBIE
BO3MOYHOCTH.

OnmauM u3 3((HEKTUBHBIX CITOCOOOB BBIIEIUTHCS W3 MOTOKA
OJIHOOOpAa3HBIX MAIIMH SIBISIETCS apocpagpus, T. €. HAHECEHHE Ha
Ky30B pPa3HOOOpa3HbIMU CIoco0aMu Yy30pOB, PUCYHKOB M Jaxe
rpadUTH C UCTIONH30BaHUEM BCEBO3MOMXKHBIX KPACOK, JTAKOB M MHBIX
MaTepuaiaoB. B HacTosiiee BpeMsl IIUPOKO PaCHpOCTPAHEHHBIM SIB-
JIEHUEM CTaJI0 HaHECEHHE Ha Ky30B aBTOMOOWJIS HaANWCEH, pUCYH-
KOB U 3HaKOB METOJIOM JI€KaJIbKOMaHHH.

Jlexanvkomanus — 310 HauboJIEe MPOCTON CrIOCcOO M3rOTOBIIEC-
HUS Pa3JIMYHBIX 3HAKOB, HAJMUCEN WU U300paKEHUM MOCPEACTBOM
MPUKJIEUBAHUs X HA MOBEPXHOCTb 0 NPUHLUIY OOBIYHBIX IEpe-
BOJHBIX KapTUHOK. {7151 3TOTO nepeBogHOE M300pakeHne (KalbKOMY)
Me4yaTaT Ha CIEeUHaIbHOM Oymare, Ha KOTOPYIO C OJHOM CTOPOHBI
HaHeceH KkieeBoi cioil. CylllecTBYIOT KalbKOMBI U 0€3 KJIEEBOTO
cios. Toraa KanbKoMy mepe] MPUKIEUBAaHUEM HY)KHO INOKPBITH Jia-
koM ['D-95.
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Ecin Ha xaabKoMe €CTh KJIEEBOM CIIOM, HAaHECCHHBINM Ha 3aBO-
JIe-U3rOTOBUTENE, TO AJSl NEPEHECEHMs] PUCYHKa €€ HEeoO0XOIAMMO
cMounTh Terioi Bojod (35—40 °C), 3aTeM KIIEeBBIM CIIOEM Halo-
KUTh Ha MMOBEPXHOCTh Ky30Ba M aKKypaTHO npukaratsh. [locie sToro
BEPXHHI CIIOM OyMaru OCTOPOKHO CIeIyeT YIINTh, a TOBEPXHOCTD
¢ u300paxkeHneM xopoiuo npocymutk. [locne cymku nzodpaxenue
MOKPBIBAETCS OJHUM WJIM JIBYMsI CIIOSIMH IIPO3pavyHOro jaka. Mero-
JIOM JIeKaJIbKOMaHUM HM300pa’KEHUSI HAHOCATCS TOJBKO Ha TOTOBBIE
KayeCTBEHHbIE TOKPHITHSI.

Hanecenne pHUCYHKOB, y KOTOpPBIX OTCYTCTBYET 3aBOJICKON
KJICEBOU CJIOH, HampuMmep, Mpu 3aMeHe (PUPMEHHBIX 3HAKOB TAKCH
MIPOU3BOJAT IO cleAyrouieil TexHosoruu. Ha moBepxHoCTh cTaporo
N300paXeHUs] HaKJIaIbIBAa€TCAd BAaTHBIM TaMIIOH, CMOYEHHBII B pac-
tBOpUTene Ne 646, kotopelil BelaepxkuBaercss 12—15 mun. Ilocne
3TOTO MEPEBOAHOM 3HAK OCTOPOXKHO CMBIBAETCs ¢ MoBepXHOCTH. [1o-
BEPXHOCThH BhICyIINBaeTcs pu Temmneparype 18—23 °C ne meHnee 6 u,
a 3aTe€M HAaHOCHUTCS MapJIeBbIM TaMIIOHOM TOHKHH CJIOW IIU(TaIeBO-
ro naka ['®-95 Ha nepeBosHOE M300paKEHUE U CYLIUTCS IMPU KOM-
HaTHOW Temmeparype B TeueHue 20—25 MHUH 70 NOSIBJIECHHUS JIMIIKO-
ctu. IlepeBoAHON PUCYHOK C HAHECEHHBIM Ha HETO JIAKOM HaKJIEHBa-
€TCsl Ha MOBEPXHOCTb M DPA3TJaXHUBAeTCSd BAJIMKOM ISl JIYYILIEro
IIPUKJICUBAHMUSL.

[TpukneeHHas KalbkoMa OOMIIBHO CMAauMBAaETCs TEIJIOW BOJION
(me Beime 30°C) u ocraBisieTCsl COXHYTh IIPU TEMIIepaType
18-25 °C B Teuenne 5—7 muH. [ToTOM ¢ KaabKOMBI yaansercs Oyma-
ra, ¥ KaJlbkoMa BHOBb pa3[VIaKUBAETCS JO IOJIHOTO YyJaJICHUs Iy-
3BIPHKOB BO3JlyXa, 3aT€M CYIIUTCSA HE MEHee JByX yacoB. Ha BbICOX-
IIyI0 KaJIbKOMY HaHOcuTCsl OecuBeTHbIM jak MUY-52, koTopslil cy-
IIATCSA C TOMOIIBIO JIAMIIOBOTO pedexTopa WM TepeABHKHON
TEpMOPAAUALIMOHHON YCTAaHOBKHU.

MexaHnueckasi IPOYHOCTh M300paK€HUM, HAHECEHHBIX Me-
TOJIOM JIeKaJIbKOMaHHMH, 3HAYUTENIbHO HIKE, YEM Y JJAKOKPACOYHO-
ro MOKpPBITHUSI aBTOMOOWJIS, ITO3TOMY B IIPOLIECCE SKCIIyaTaluu
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10. A3pozpachua u anmuxoppo3uOHHBLIL MIOHUHZ AEMOMOOUNA

MNpUXOJUTCA 3TU I/1306pa)K€HI/I$I 3aMCHATH HOBBIMU, YTO, BIIPOYCM,
JaXe IOJIC3HO.

10.2. /lexkopaTuBHbIE NOKPBITHS

OcoObIif MUK MPUIAI0T aBTOMOOWITIO Pa3HOOOpa3HbIC JIeKOpa-
TUBHBIEC TIOKPBITHS Ky30Ba WJIM €0 YacTeil ¢ IOMOIIBI0 XPOMUPOBa-
HUSI, aHOTUPOBAHMSL, 30JIOUYCHHS U T. 1.

XpomupoBanue. Xpomuposanue — 370 HAHECEHNUE TOHYANILIErO
CIIOS XpOMa Ha HE3AlUIICHHYIO CTAIBHYIO MOBEPXHOCTh. XPOM, SB-
JISTFOIIUICS TSHKETBIM METaUIOM (10 TEPMUHOJIOTUU XHMUKOB), CITY-
XKUT OapbepoM, NMPEAoXPaHsIONIUM CTalb OT Koppo3uu. Kpome Toro,
XPOMOBOE TOKPBITHE BBITTSAUT (PAHTACTUYECKH KPACHBO U JIETKO
gyrcTuTcs. Ho cpaBeunmBOCTH paay ciexyeT cKa3arh, 4YTO CaMo Xpo-
MOBO€ TOKpPBITHE HE JAE€T TOTO 3€pPKAIBHOTO OJiecka, KOTOPBIH acco-
LUUPYETCS C €ro Ha3BaHUEM. 3epKalbHbIN OJECK IMOoydaeTcs, €ciu
MOJT XPOMOBOE TOKPHITHE TPEIBAPUTENIHHO HAHECEH CIIOW HUKEJI.
XpoM — 3TO TOJIBKO (PMHUIITHOE CBEPXTOHKOE MOKPBITHE.

XpOMHUPOBAHHE SBISCTCS JUIMTENBHBIM M TEXHOJIOTUYECKU
CIIO’KHBIM TIPOIECCOM, KOTOPBI MOKHO OCYIIECTBUTBH TOJBKO B 3a-
BOJICKUX ycioBHsIX. OHO (XpOMHpOBaHUE) TPeOYET TOPOTOTO 000PY-
JIOBaHUSI M MaTepUAJIOB. B CBSI3M C 9THUM MMOYTH HEBO3MOKHO HAMTH
NPENPUSATHE, KOTOPOE B3SJIOCH OBl 32 BHIMIOJIHEHHE €AWNHUYHOTO 3a-
Kaza. A eclli Takoe MpennpuaTue U HalJaeTcs, TO XPOMHpPOBAHHAsS
neTanb OyJeT CTOUTh TOPOXKE 30JI0TOH.

Cnauana oOpabaTbiBaeMO€ H3/ENIME MOTPYKACTCS B COJISIHYIO
KUCJIOTY ISl PACTBOPEHHSI PKABUMHBI M CTAPBIX 3aLIUTHBIX MOKPHI-
TUH. 3aTeM Mocie ylaJeHus] KUCIOTHl M3/eIHe MOJUPYETCs 10 3ep-
KaJbHOTO OJIeCKa U MIPOXOAMUT €Ille pa3 TIIATeNbHYI0 0UnuCcTKY. [Tocne
OYHUCTKH M3/EHS BBITIOJIHIETCS MPOIecC ero HUKeNupoBanus. Mzmue-
JIMie BBIJCPKUBAETCS B BaHHE C DJIEKTPOJIUTOM JUISI HUKEITHUPOBAHHS
B T€UEHHUE JIBYX YacOB, TMOCJIE YETO MOMENIACTCS B BaHHY C JPYTUM
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AJIEKTPOJIUTOM JIJIsl XPOMUPOBAHUSI BCETO Ha HECKOJIBKO MHUHYT. [lo-
CJIe PTOr0 W3JIENue TMOJIMpPYeTcs N0 3epKalibHOro Onecka. Cremyer
3aMETUTh, YTO TJIaBHBIM KOMIIOHEHTOM 3JIEKTPOJINTA JUIsI XPOMHUPO-
BaHHUA SBJISIETCS XPOMOBas KHCIOTA, a HE COJIb Xpoma. A IJIaBHON
COCTABJISIOLIEH IEKTPOJIUTA Uil HUKEIMPOBAHUS SBISECTCA CEPHO-
KHUCJIbI HUKEIb.

HukenupoBanue u XpoMHpOBAaHUE NPEICTABISIIOT COOOW Ipo-
LECChl DJIEKTPOJIMTHUECKOTO HAHECEHMs] TOHKOIO CJIOS COOTBETCT-
BYIOLETO METAJUIA HA MIOBEPXHOCTh U3Aemus. Jlyumee kauecTBo Xpo-
MHUpPOBaHMS JOCTUTAETCS B pe3yabTaTe TPOMHOIO MOKpbITHA. 1 3TO-
ro INepesl HAHECEHUEM HMKEIs Ha OCHOBY M3JEJHs €0 MOBEPXHOCTh
BHayajie MMOKpPbhIBAETCA TOHKUM ciioeM meau. Ho takoil TexHomornye-
CKHUH MPOLIECC JUIUTCS ropa3/io J0JIbIIe OOBIYHOTO U CTOUT JOPOXKE.

XpoMHpOBaTh MOKHO HE TOJIBKO CTaJIbHbIE U3AETHUS, HO U U3-
nenus anroMuHueBble. Pa3paboTaHa TEXHOIOTHSI XpOMUPOBAHUS J1a-
e IJIaCTMAaCCOBBIX u3zaenuil. Ho 310 — camast joporasi TEXHOJIOTUsl.

CpaBHMTENBHO MPOCTO BBINOJIHIETCA XPOMHUPOBAHUE CTAJIbHBIX
n3nenuit. OHako HE PEKOMEHIyeTCs I0/IBEpraTb XpOMUPOBAHMIO Jie-
TaJlM, WCHBITHIBAIONINE MPU UX IKCIUTyaTalld OOJbIIHNE Harpy3KH.
B nponiecce XxpoMupoBaHUS CTallb MOYKET MOTEPSITH CBOIO IPOYHOCTb.

Jleranu U3 aqOMUHUEBBIX CIIJIABOB XpOMHPOBATh TPYyJIHEE, O-
CKOJIBKY TpeOyeTcsl MX THIaTeNbHasl MMOJIMPOBKA, MOCIE YEro HYXKHO
OyZeT HaHEeCTHU CJIOW MEIU W CJION HHKeNss. XPOMHUPOBAHHBIC aTiO-
MUHHUEBbIE AUCKH KOJEC OyIyT CTOMTH OYEHb JOPOTO, HO 3aTO IMOJIY-
yarcs YHMKQJIbHbIE W3JENUs, JOCTABIISIIOIINE OTPOMHOE 3CTETHYE-
CKO€ HaCJaXJICHHE.

IIpu snexrTposin3e pacTBOPOB HA OCHOBE XPOMOBOW KHCJIOTBI
HapsALy C KJIACCMUYECKUMHU BHUJAMHU TIOKPBITHH OJIECTSIEro Xpoma
MO>KHO MOJY4YUTh Ha KaToJ€ O0CaJ0K XpoMa dyepHoro npeta. Ocaaku
YEpHOTO XpPOMa IO CPAaBHEHUIO C JIPYTMMH YEPHBIMU HOKPBITHIMU
00Tajaf0T HACHIIEHHBIM YEPHBIM I[BETOM, HU3KOH OTpakaromlei
CIIOCOOHOCTBIO, BBICOKOW KOPPO3MOHHOW CTOMKOCTBIO U TBEpJO-
CTbIO. DTH €ro KauyecTBa IMO3BOJISIOT MPUMEHSTh YEPHBIH XpOM s
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MOKPBITUS 3€pKall 3a/HEr0 BUJA, HAPY)KHBIX 3€pKajl, 00JIUIIOBOK pa-
JIUATOPOB, IIETKOAECPKATEIECH U T. II.

AHoaupoBaHue. Anooupoganue — 3TO DIEKTPOXUMHUECKOE
OKCHUJUPOBAHUE, T. €. JIEKTPOXUMHUUECKHM MPOLIECC MOKPBITUS AJIIO-
MUHHEBBIX JIeTajeil 3alIMTHON OKCHJIHOM TUIEHKOW. AHOIUPOBAHHUE
HE MPOCTO MPUIACT U3JEIUI0 HAPSAIHBIM BHUJ, HO U HAJEXKHO 3alU-
LIAET €ro OT KOppo3uu. JIOCTOMHCTBOM TAaKOTO IOKPBITHSL SIBJIAETCS
TO, YTO OHO COCTABJISIET OJHO LIEJIO€ C AJIFOMUHUEBBIM HM3JIEIHEM.
Jlig OTAEeN0o4HbIX padOT aHOIMPOBAHUE ITPUBJIEKATEIBHO HE CTOJIBKO
TEM, 4TO 3aIIUINAET IIOBEPXHOCTh, CKOJIBKO BO3MOKHOCTBIO IPUIATh
MTOBEPXHOCTH 0JIECK ¥ MHOKECTBO PA3JIMYHBIX OTTEHKOB I[BETA.

JI1st aHOAMPOBaHMsI IPUTOIHBI TOJBKO CaM aJlOMHHHUH U CIUIA-
BBl Ha e€ro ocHoBe. [Ipuyem, yem BbIlI€ Ka4yeCTBO AIFOMHUHHEBOIO
CIUIaBa, TEM KpacuBee OyAeT aHOJMPOBAHHAs MOBEPXHOCTh. AHOIU-
pOBaHHbBIE TIOBEPXHOCTU OYEHb HapsAaHbL. OHU Jerko uuctaTcs. [a-
K€ OJHa aHOJHMPOBAHHAs JETAlb CIIOCOOHA PAJMKAIBHO YKPACHUTh
KaK HHTEphEp CAJIOHA, TaK U Ky30B aBTOMOOMJIS.

Iepen mporeccoM aHOIMPOBAHMS MMOBEPXHOCTh M3IETHS HEOO-
XOMMO TUIATEIbHO OTIOJIMPOBAaTh. TOJIBKO HAa IOJIMPOBAHHOM IO-
BEPXHOCTH MOYKHO MOJYYUTh KpacuBoe OJIECTSIEE MOKPBITHE C IIIy-
Ookoii okpackoi. OTHOJIMPOBAHHOE W3/EIHE IMOMEIIACTCS B BaHHY
C KUCJIOTOM, ¥ K HEMY IOJIBOJIUTCS MOJIOKUTEIBHOE HaIpsuKeHHeE (T. €.
U3JIENME BBIIOJHSET posib aHoja). IIpu mpomyckaHuM TOKa IMpOUCXO-
JT OKUCIIEHUE IIOBEPXHOCTH ATFOMUHHAEBOTO U3/IETIHS.

Ilocne snexrponusa uU3AENHE IMPOMBIBAECTCS, BBICYLINBACTCS
u ee pas nosnupyercs. CieayeT yduThIBaTh, YTO MPOLIECC aHOAUPO-
BaHMA 00J1a/1a€T IJI0OXO0W BOCHPOU3BOIUMOCTBIO. ITO 3HAYHT, YTO TO-
JIy4YUTh BTOPUYHO TOYHO TAKOM K€ OTTECHOK LBETA OYEHb TPYAHO, J1a-
K€ €CJIM CTPOro BbIAEPXKAaTh MPEKHUNM XUMHUUYECKUN COCTaB BaHHbI
U BCE TEXHOJIOTMYECKHUE napaMmeTpsel. [loaTomy Bee n3ienusi, KOTopele
JIOJDKHBI UIMETh OJIMHAKOBBIN IIBET, HEOOXOMMO aHOJMPOBATH BMECTE
B 07HOM BaHHe. lIpu skciuryaranmu m3nenuisi aHOAMPOBAHHBIA CIIOU
JIETKO TMolapanarb, a UICIPaBUTh €ro OyZIeT yKe HEBO3MOXKHO.
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3os10uenue. 3os0uenue — STO DIIEKTPOIUTUYECCKUN CIIOCOO
HAHECEHMsI TOHKOTO CJIOS 30J10Ta Ha MOBEPXHOCTh U3/ENINS B 3alllUT-
HBIX WJIN JEKOPATUBHBIX LIEJIAX.

[103010TUTH MOXHO YTO YTOJHO, Jaxke Ijactmaccy. MoxHO
MO30JI0TUTh TaHEIh MAarHUTOJBI, OOJMIIOBOYHBIC MTAHENN WU Ja)Ke
rojoBku 6ontoB. Ho momacts B kHHUTY pexopnoB ['mHHeca Bpsia iu
yaactes. TpyaHO cOpeBHOBATHCS C CYJITaHOM bpyHes, KOTOpBIN I1O-
30JIOTHJI BECh Ky30B CBOETO JJFOOMMOTO aBTOMOOWJISI B LIEJSIX aHTH-
KOPPO3UOHHOM 3aILMTHI.

Ilepen 30510ueHHEM H3JENINE MOTPYKAETCS B BaHHY C IMaHU-
CTBIM KanueM. BHavane K M3/1eiIuio MOAKII0YAeTCsl OTPULATENbHBIN
AEKTPOA. B Takol BaHHE OHO OYMIAETCS, U AKTUBUPYETCS €ro I0-
BEPXHOCTHBIN CJIOH. 3aTeM K M3/EIHUI0 MOJKII0YAeTCs MOJI0KHUTEIb-
HBIM 3JIEKTPOJ, U Ha €ro MOBEPXHOCTh HAUMHAET OCAXJIAThCSl TOH-
yanmui cioit 3omota. Ilocie 301049eHuss 0cTaeTcs TOJIBKO OTIOJHU-
pOBaTh MOBEPXHOCTh U YMEHBIIUTH CBOU CUET B OaHKE.

Jlns 307109€HUS M3/IeNTUA U3 aTFOMHUHHUEBBIX CIUIABOB HEOOXO-
JUMO TPEABAPUTEIBHO BBINOJHUTH IOJMPOBAHUE TMOBEPXHOCTH
U HUKeIUpoBaHUe. YTOObI MO30J0TUTH IJIACTMACCOBBIE H3/ETHS,
HY)KHO MX BHa4ajie XpOMHpOBaTh.

IlopomikoBble MNOKPBITHSL. OKCKIIO3UBHOE TIpaduueckoe
odopmieHHe Ky30Ba aBTOMOOWISI yIOOHO BBITIONHATH C ITOMOUIBIO
pa3HOOOpa3HBIX MOPOLIKOBBIX MOKPHITHMH. OHUM HAaHOCSTCS B 3JEK-
TPOCTAaTHYECKOM TI0JIE B CIELHAIBHON Kamepe. M3nmenue 3iekTpo-
CTaTUYECKHU 3apsKaeTcsl 10 BBICOKOTO MOTEHIMalla, U Ha HEro pac-
MBUIAETCS MOPOLIOK HYXKHOTO nMurmeHra. [lopomok npununaer x 3a-
PSOKEHHOM MOBEPXHOCTH U TIOCIIE CYIIKH 00pa3yeT MPOYHBIA POBHBIN
CIIOM JIEKOPaTHMBHOI'O MOKPBITHS, KOTOPBIH XOPOIIO MPOTHBOCTOUT
yZapam M apanuHam.

[TopomikoBble MOKPBITUS MOTYT OBITh TJISHLEBBIMH, MAaTOBbI-
MU, TEKCTYPOBaHHBIMU M METAJUIM3UPOBAHHBIMU. 13BeCTHBI ueThIpe
BH/Ia TIOKPBITUM, TAIOMIUX CTIEHATbHBIE d3PPEKTh. ITO — METAUIHK,
METaJUIMYECKHE BKPATUICHUS, IEpIaMyTp H «PIum»-3QPexT.
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Yarie Bcero BCTpe4aroTCs MOKPHITHS B CTUIIE MeTAUIUK. Takue
MOKPBITUSL COCTOSIT U3 OOBIYHON KpackW, B KOTOPYIO BKJIFOUEH MEJ-
KM METaJUIMYECKHUI NOPOLIOK, KOTOPBIA OTPA’KaeT CBET U IPUAAET
MOBEPXHOCTU 3PPEKT XpycTalibHOM JtocTphl. [lokphITHE C MeTaIN-
YECKMMH BKpAIUICHUSIMHU TIOX0XE HAa METAJIJIUK, TOJBKO YacCTHUIIBI Me-
Tajyla B HEM KpYyIHEe U pexke pacrnosioxkeHbl. Ha aBromobuie cpen-
HEro Kjacca IpH YAayHOM NOJA0Ope IBeTa M OTTEHKA HE OYEHb
KPYIIHbIE METAJUIMYECKUE BKPAIUJIEHUS POU3BOAST OLIEIOMIISIONIEE
BrieuatyieHue. Ho npu HaHeceHUu Takoro MOKPBITHS CIEAyeT 00s3a-
TEJIBHO KOHCYJIBTUPOBATHCS C MPOPECCHOHATBHBIM TU3aiHEPOM.

st nocTikeHus «haum»-3¢dexta B KpacKy 100aBISIFOT KU
KH€ KPUCTAJUIBI ¥ TIUTMEHTHI, KOTOPBIE Mociie (PHHUIITHON 00paboTKH
MO3BOJISIFOT BUJIETh MIOBEPXHOCTh B Pa3HOM I[BETE B 3aBUCHUMOCTH OT
yria 3peHus. ABTOMOOWIb BBIIVIJIUT MOTpsicarolle KpacuBo. Bor
TOJILKO HE OYEHb IMOHATHO, YTO HYKHO OyAeT Hamucatb B rpade
«UBET» TEXHUYECKOI0 MacopTa Ha aBTOMOOUIIb?

[lepnamyTpoBO€ MOKPBITHE IMOJIYYAETCS] IIyTEM HAHECEHUS He-
CKOJIBKMX CJIOEB KpacKu M jaka. IIepBbIM CIIOM — MAaTOBBIA CIIOU
Kpacku OCHOBHOTO 11BeTa. [locie BhIChIXaHUsI OH TIOKPBIBAETCS 1[BET-
HBIM JIAKOM, a 3aTeM eIlle cJIoeM OeclBEeTHOro Jaka. B pesynbrare
KYy30B MpUOOpETAET MPEUMYILLIECTBEHHO OJIMH LIBET C NEPEINUBAOLIN-
MUCSI OTTEHKaMH Ha U30THYTHIX MaHENsX.

Jlnst mokpacku aBTOMOOMIISL co cniempddekramu TpedyeTcs crie-
LMaIbHasl OJrOTOBKA Ky30Ba U MAJISIp OUY€Hb BHICOKOHM KBATM(HKALIUU
u onbITa. KpoMe TOro, BCe 3T0 CTOUT O4YEHb AOPOro. MeTanvk He jae-
LIEBbIM MaTepuaj, a MepiaaMyTpOBOE MOKPHITHE CTOMUT €IIE JOPOXKeE.
Uro e KkacaeTcsd HacTOALIEro «(IMI»-TOKPHITHSA, TO JUIS MOKYIKU
TOJILKO MaTepuasia morpedyercs ABe-Tpu Thicsiur osutapoB USA.

10.3. ITokpacka aBTOMOOMIISA

ITokxpacka 1€rkoBOro aBTOMOOWIIA B HAIIM JHU CTajla CKOpee
HCKYCCTBOM, Y€M JJIEMEHTAPHOM 3alUTOM MeTajljla OT KOPPO3HUHU.
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JlrobuTenu SCTETHKH WCHOJB3YIOT Ul OKPAacKHd aBTOMOOWIS IBa,
Tpu u Oosee 1BeTOB (KoJyiepoB). HaxomsaTes u Takue aBTOBIAICIIbIIbI,
KOTOpbIE IpEeBpallaloT Ky30B CBOErO0 aBTOMOOWISI B HACTOSLIUIN
LBETHUK. TeM He MeHee, yTWIMTAPHOE 3HAYEHHUE ITOr0 TEXHOJIOTH-
YEeCKOro Mpoliecca M3HAYaJIbHO BBINOJIHSIIO U MPOJOJDKAET BBINOJI-
HATh YPE3BbIYAHO BaXXHYIO POJIb.

CymecTByeT aBe TEXHOJIIOTHH TIOKPACKH aBTOMOOWIEH — 3aBO-
JICKasi 1 PEMOHTHAs, BBITIOJHsIEMasi Ha CTAHIUAX TEXHUYECKOTO 00-
ciyxuanust (CTOA). Ha nepBblii B3IUI]1 OHU [TOX0KH, HO Ha CAMOM
Jiefie MKy HUMHU OIpOMHO€ pa3nuuue. ['1aBHOe oTiinuKMe — TeMIie-
paTtypHbiii pexuM. Ha aBTOMOOMIBHOM 3aBOJIE KY30B MOJKHO IIE€JIH-
KOM OKYHYTb B KpacKy, a 3aT€M T'PeTb U CYIIMTh CTOJIKO, CKOJIBKO
notpedyetcs. B ycnoBusix CTOA aBTOMOOHIE B BAHHY OKYHYTh He-
BO3MOXHO, J1a U TPETh €r0 MOCJIE MOKPACKU HENb34, T. K. HEKOTOPbIE
JIeTai, KOTOpPBIE HA 3aBOJIE YCTAHOBJIEHBI YK€ IOCIIE MMOKPACKU, MO-
I'yT pacIUIaBUTbCA. B pEMOHTHBIX YCIOBUSX MPEAEIBHO JOMYyCTUMAs
temrneparypa HarpeBa coctasisieT 80 °C. Kpome Toro, mnpu maibix
00beMax OKPACOYHBIX pPaOOT MPUXOAUTCS BBITOIHATH H30JIALHUIO
MECT, HE MOJJIeKAIINX OKPAIIMBAHUIO, YETO HE JAETA0T MPHU MOJHON
OKpacKe Ky30Ba.

Ecnu xy30B aBTOMOOMJIS IIJIaHUPYETCS NEPEKPALINBATH MOJIHO-
CTBbIO, @ CYLIKY AMaJld IPOBOJUTH INPHU MOBBIIIEHHON TemIiieparype
B [I€YM, TO HEOOXOJMMO CHSThH IIMHBI, CTEKJIa, OOMBKY, AEKOPATHB-
HbI€ JIETAJI C rajlbBaHUYECKUM IOKPBITUEM, PE3UHOBBIE MPOKIAIKU
U Apyrue HeTepMOCTOlKNe Marepuasibl. OKpaluBaTh U CYIIUTh KY-
30B 11eJ1ec000pa3Ho Mo yacTsaM. JleTanu, KOTOpble MOXKHO CHSThH (Ka-
MOT, KPBIIIKY OarakHWKa, JBEpH), JTydiie 00padaThIBaTh OTACIHHO.

Ecmu xy30B aBTOMOOWIISI OKpaIIMBaeTcsl B JiBa IBeTa (KoJjepa)
niu OoJiee, TO dMailb KaXJIOTO LIBETa HAHOCAT M CyLIAT OTAEIBHO.
YeTKocTh pa3rpaHUYMTENbHBIX JUHUM MPU 3TOM JOCTUTAeTCs Ha-
KJIEMBAaHUEM JIMIIKOM JIGHTHI 110 TpaHHIaM paszjena 1useroB. Ocraib-
HYIO TOBEPXHOCTh Ky30Ba 3aIlMIIAIOT OyMaroil WM CrenualbHON
nactoil. Kinelikyto jeHTy u Oymary HY)XKHO CHSTb C IOBEPXHOCTH
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cpa3y HocCJ€ OKOHYaHHS OKPACKU N0 ropsyer cymku. MHaue ke
C JINTIKOM JIEHThI MOKET OCTaBUTh HA KPaCKe HECMbIBAEMBbIE CJIE]IBI.
[poriecc oxpammBaHusl SBISAETCS MHOTOCTAIUHHBIM. JTO 00Yy-
CJIOBJIEHO TEM, YTO KaX/bIi U3 CI0EB JIAKOKPACOYHOTO MOKPBITUS UME-
€T OMpeIeNIeHHOe Ha3HAYEeHHEe M UCKITIOUEHHUE JTF000T0 M3 HUX MPUBEIET
K YXYAIICHUO 3AIUTHBIX WA JEKOPATHBHBIX CBOWCTB IMTOKPHITHSI.
3a10roM XOpOIIEero KayecTBa OKpacKu, HaJIe)KHONU aHTUKOPPO-
3MOHHOM 3alUTHl U KPAaCHBOTO BHEIIHETO BHJIA TIOKPHITHHA SBIISIETCS
HEYKOCHUTEIBbHOE COOIIO/IEHNE NPABUIBHON TEXHOJIOTMH MOATOTOB-
KM TIOBEPXHOCTEH, HAHECEHUs M CYIIKH JaKOKPACOYHBIX MaTepua-
noB. He cnexyer skcnepuMEHTHPOBaTh, MNOJb3YSICh MaTepHalaMu
HEU3BECTHBIX MapOK WJIM CMEIINBas JaKOKPACOYHbIE MaTepUalbl Ha
OCHOBE DPa3JIMYHBIX CBs3yromMX. [loapoOHO cBoOlcTBa JaKOKpacoy-
HBIX MAaTepuajioB IPUBEICHBl B COOTBETCTBYIOLIEH CHEIHMATIbHOU
TEXHUYECKOM JIUTEpaType.
OCOOEHHOCTBIO COBPEMEHHOM TEXHOJIOTUU OKpAIIWBAaHUS CTa-
JIO CIIOBO «JB&Xb»! DTO 3HAYUT, YTO BCE TEXHOJIOTHYECKUE MPO-
LIECChl MPOU3BOJATCS ABaXJbl. /[BaK/1bl MPOU3BOANUTCS I'PYHTOBKAa,
JBaXK/1bl TIPOM3BOAMNTCA OKpacka M JIaKMpoBKa. Briewarnser u oueHb
THIaTeNbHAsl IMOJArOTOBKAa KYy30Ba K OKpacke, KOTopas COCTOUT W3
JIBEHAJIIATH 1TANoOB, BKIIOYAOIUX 00e3kupuBaHue U QochaTupo-
BaHue. [Ipy BOCCTaHOBUTEIBHOW WIIM JIEKOPATUBHOM OKPACKE OKOJIO
90 % Tpyno3arpaT MNPUXOJUTCA HA TMOATOTOBUTENbHBIE PaOOTHI
1 ToJbKO 10 % COOCTBEHHO Ha OKPACKY U CYIIKY U3JICIHS.
®ocdarupoBaHue MOBEPXHOCTH IEpe] MOKPACKOH MO3BOJISET
o0ecreynTh HEOOXOIUMBIH YPOBEHb 3alIUTHBIX CBOICTB JIaKOKpa-
COUHBIX MOKPBITUH — TOBBIMIACT AAre3uio (MPUIUIAHUE) TOKPBITHS
K METaJly U CYIIECTBEHHO TOPMO3UT pa3BUTHE MOJIUIEHOYHON KOp-
po3un. ®ochatupoBanue MPOU3BOIUTCS MyTeM 00pabOTKU MOBEPX-
HOCTH BOJHBIMH PacTBOpaMH, cojepkammuMu (pochopHbIe COTU Me-
TaJVIOB U PA3JIMYHbIE J00ABKHM, UIPAIOIIME POJIb AKTUBATOPOB IPO-
necca (QocdarupoBaHusi, MHTHOUTOPOB KOPPO3UH, 3aryCTUTENEH
Y HaIlOJTHUTEJICH.
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ITpu docdarupoBaHUH TPOUCXOTUT XMMHUYECKOE B3aUMOJICH-
CTBHE TOBEPXHOCTH METa/la ¢ KOMIIOHEHTaMH (ocaTHPYIOMEro
pacTBopa, B pe3yJbTaTe KOTOPOro Ha MOBEPXHOCTH oOpa3yercs Xu-
MUYECKH CBSI3AHHBIN CIION HepacTBOPUMBIX (pochaToB.

Paznmuator crnegyromme Bumsl  pocdarupoBaHus: OOBIYHOE
(HOpMaIbHOE), YCKOPEHHOE, X0J10/1HOoe U amopdHoe. Ha aBToMoOMIIB-
HBIX 3aBoJIaX (hocaTupoBaHKe MPOU3BOAAT CIIELHUAIBHBIM PaCTBOPOM
npu temneparype 45-50 °C. B ycnoBusax CTOA peaabHO MOKHO BBbI-
MOJIHUTH TOJIKO XOJIOAHOE (ochaTUpOBaHUE C UCIOJIB30BAHUEM CO-
OTBETCTBYIOUIMX NacT U pacTBOpoB. DochaTrupoBaHne MEIKUX CTab-
HBIX JIETAJIEH MOXHO ITPOBOJUTH IIPY KOMHATHOM TeMIIepaType.

IIpu nokpacke 4pe3BbIYaliHO BaXKHA COBMECTUMOCTh KOMIIOHEH-
ToB. Hampumep, eciu smanb TpeOyeTcsi MOKPHITH JIAKOM, TO MOJKET
0Ka3aTbCsl, YTO PACTBOPUTEIID, UCIIOJIb3YEMbIN B KAU€CTBE OCHOBBI JIIs
J1aKa, CIMIIKOM XMMHUYECKU aKTHBEH JUIsl Kpacku. B pesynbrare ok-
pallieHHasi IOBEPXHOCTh OKaKETCS HEPOBHOM, HA HEW OBICTPO MOSABSIT-
Csl TpelMHbL. Takasi MOBEpXHOCTh HE OY/ET BBIOIHATH HU CBOU Jie-
KOpaTUBHbIE, HU 3aIIUTHBIE (YHKIINH, YTO HanOoJIee BaXKHO.

[Ipy BBINOJHEHHMH IEKOPATUBHBIX AJIEMEHTOB JW3aliHa Ky30Ba
C MOMOUIbI0 KPacKu W JIaKa MX MPUXOJUTCS HAHOCHTh Ha CYILECT-
BYIOLIUH CIIOM Kpacku. Bce OHM, Kak NpaBWIo, UMEIOT Pa3HbIN XUMHU-
yeckuil coctaB. Ho B o0mieil cucreMe okpaimBaHus Kax bl KOMIIO-
HEHT JIOJDKEH OBITh COBMECTUM C TE€M, Ha KOTOPOM OH IPUMEHSETCS.
[TosTomy, mpexnae yem npuoOpeTaTb KOMIIOHEHTBHI AJIsl MOKPACKH,
CJIEyeT ONPEEIUTh, YeM ObUT IOKpAILIEH aBTOMOOMIIb TIPEXKIE.

Hekoropsle mpon3BOAMTENN aBTOMOOMJIEH YKa3bIBalOT OCO-
OCHHOCTH OKPACOYHBIX 3aBOJICKMX PabOT aBTOMOOWIISI B BUE KOJIOB
MIOKPAacKH, KOTOpPbIE HaXOJATCS B CHHUCKE HA MApPKMPOBOYHOM 3TH-
KeTKe. TOUHBIM THUI KpAacKH MOXKHO omnpeaeiauTb no VIN-kony.
VIN-xon (Vehicle Identification Number) — uneHTnuKannoHHbINA
HOMEp aBTOMOOWIISI, COCTOSIIMI U3 17 CHMBOJIOB (JJTATUHCKUX OYKB
u udp). B koMOMHANIUSIX KOJa HUKOTIa HE WCIOJB3YIOTCSI CUMBO-
et [, O u Q.
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OcHoBHbIe MecTa pacnosoxkenust VIN-kona:

— B JIEBOM BEpXHEH yacTH NpUOOPHON MaHEeNIu, MPSMO MOA JIO-
OOBBIM CTEKJIOM; IPU TAaKOM pactojioxkeHnn VIN-koia ero MoXHO
YBHUJIETh TOJIBKO CHapYxu aBToMoOmist (puc. 10.1);

— BHU3Y apKH BOJUTENIbCKOW JBEPH; IPU TAKOM PACIOJIOKEHUU
VIN-Kkoz1a ero MOKHO YBUIETb TOJIBKO IIPU OTKPBITON BOAUTEIBCKOU
nsepu (puc. 10.2);

— 0J1 KallOTOM JBUTaTeJIs;

— B CaJIOHE aBTOMOOMJISI HEZTATIEKO OT BOJUTEIBCKOIO CUICHbS;

— B CBHJICTENILCTBE O PETUCTPAIMM aBTOMOOWIIS WIIM TAcIopTe
texHuueckoro cocrosiHus (I1TC).

1HGEG644387712345

1HGEG644387712345

Puc. 10.1. VIN-xop, pacnionio-  Puc. 10.2. VIN-Kkoz, pacrojio)KeHHBbIH BHU3Y ap-
YKCHHBIU TI0]T IOOOBBIM KH BOJUTEIILCKOM JIBEPH
CTEKJIOM aBTOMOOMIIS

Otuer cuctembl CARFAX(3T0 mH(pOpMarmst 06 aBTOMOOMIE
Ha ocHoBaHuMM VIN-koja) MOXKHO NOJy4uTh B VIHTEpHETE Ha cIie-
HHATM3UPOBAHHBIX CaTaxX.

Ecnu HeT BO3MOKHOCTH OIPENEIUTh THUIl KPACKU C MOMOIIBIO
MapKUPOBOYHOM ATUKETKH, VIN-KOJa, MO MapKUpPOBKE HA YIAKOBKE
M3-TI0JT KPAcKH (€CIIM aBTOMOOMIIb MEePEKPAITUBAJICS KPACKOH JIpyro-
ro THIA, OTIUYAIOMIEHCS OT 3aBOJACKON) UM U3 JPYTUX UCTOYHHUKOB,
TO BBIICHUTBH 3TO MOYKHO M HYKHO CaMOCTOSTENbHO. JlJig 3TOTO Clle-
IyeT BBIOpaTh Maj03aMETHOE MECTO Ha TOM 4acTH MOBEPXHOCTH, KO-
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TOPYIO HYXKHO MOKPACUTBH, MIPHJIOKUTH K HEMY YHCTYIO O€IIyIO TKaHb,
CMOUYEHHYIO B pacTBOPUTENIE, U clierka norepeTsb. Eciu 1iBeT kpacku
cpa3y mnoOieHelN, a MSITHO HAayaJlo CMOPIIMBATHCS, TO 3TO 3HAYUT,
YTO MECTO Ha MOBEPXHOCTH OBLIO MOKPHITO SMainbio. Ecim kpacka
cTajia OJIEAHETh TOJIBKO MOCIE OUYEHb CUIIBHOW MPOTUPKH, TO 3TO Me-
CTO IOKPBITO JIAKOM. Ecin e 1mociie SJHEpruyHOM NMPOTUPKU KpacKa
HE M3MEHSET LIBET, TO MOBEPXHOCTh ObLIA MOKpalleHa Kpackon ype-
TaHOBOTO THUIIA.

YToOB!I ONpeenuTh, UMEIOTCS JIM CBEPXY OCHOBHOT'O LIBETHOTO
CJI0S1 KPacKM IPO3payvHbIe CIIOU, MAJI03aMETHOE MECTO MOBEPXHOCTH,
KOTOPYIO HEOOXO/IMMO MOKPACHUTh, CIETYET MPOTEPETh TOHKON HaX-
nayHoi Oymaroil. Eciu B pe3ynbrare Takoil 00paOOTKH MOCKHINANICS
0eJbIil TOPOIIOK, TO ATO O3HAYAET, YTO MOBEPX LIBETHOW OCHOBBI Ha-
JIO’KEHBI TPO3PAYHBIE CIIOU.

CoBpeMeHHbIE aBTOMOOWJIM OKPAIIMBAIOT JHOO METAJITHKOM,
160 HemeTamMKoM. [lokpacka HEMETalNIMKOM — 3TO TO K€ Camoe,
4YTO HaHeceHHe Jiaka. OKpacka Ky30Ba METAJUIMKOM COIPOBOXKIAETCS
MOCJIEYIOLIUM JIAKUPOBAHUEM MTOBEPXHOCTH.

XKenarenbHo, 4TOOBI BCE ATU MPOLEAYPHI BBIITOIHIN Npodec-
CHOHAJIBI.

10.4. O0mue cBeleHNs 0 KPpackax

KpaCKa, npuMcHsCMasa IJid MOKPLITHA KY30BOB, BBIIIOJHACT
JBOMHYIO paboTy: 3alIUIIaeT METAJUT Ky30Ba OT KOPPO3UH U CO3/a-
eT obmiee BreuaraeHue o6 aBromoome. CocTaBbl aBTOMOOMIBHBIX
KpaCoOK MOCTOAHHO MCHAIOTCA, TCXHOJIOTUA MMOKPACKHW HCIIPEPBIBHO
COBEPIIIEHCTBYETCS.

Kpacka (amanb) npencraBisieT coO0i MEXaHUYECKYIO CMECh
LIBETHOTO HEPACTBOPUMOI'O MOPOLIKA (IMI'MEHTA) B PACTBOPE CBSI3KU
c pazbaBuTeneMm. Bwicoximas kpacka CO3[aeT IUICHKY WJIM I[BETHOE
HEMPO3pavHOe TIOKPHITHE C OTPECIICHHON CTETICHBIO OJIecKa.
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Ecnmu kpacka cOCTOUT TOJIBKO W3 CBSI3KH M PACTBOPHUTENS, T. €.
OHa HEe IBETHas M 0Opa3oBaHHAs €I0 IUICHKA MPO3padHasi, TO TakKas
KpacKa Ha3bIBaeTCs JIAKOM.

['oToBas K MPHMEHEHHMIO IIBETHAsI Kpacka B OOIIEM CITydae coCTo-
UT U3 CIIEIYIOIINX KOMIIOHEHTOB: CBSI3YIOIIETO, IIMTMEHTA, HAIIOJIHUTE-
JIe, OTBEPUTEIIEH, TITACTH()UKATOPOB U PACTBOPUTEIICH.

Caszyomee. OTO BBICOKOMOJICKYJISIPHOE COEIMHEHHUE, 00Ja-
Jaroliee BEICOKOM MOKpBIBarole criocoOHOCThI0. OHO TMpeaHa3Have-
HO JUISl TIOJTHOTO 0OBOJIAKMBAHMSI YaCTHUEK KPACUTENsI, YTOOBI CO3aTh
OJTHOPOJIHOE pacIpe/ie]IeHHe CMECH «KpPaCHTENb-CBSI3Ka» B Kpacke
Y B TIOJTy4YeHHOUM cyxo#l mmieHke. CBssyroiee o0Opa3yeT OCHOBY ISt
Kpacku — cMmodty. PazHooOpa3Hbie CMOJbI (CBSI3YIONIIHE) MOIpa3Aes-
IOTCS HA BOCEMb TPYIIL Macjia (KHUpHBIE KHCIOTHI); TIH(TaneBbie
CMOJIbI; aMUHOIUTACTOBBIE CMOJIBI; AaKPHJIOBBIE CMOJIBI; HUTPOLEILTIO-
JIO3HBIE CMOJIBI; SMTOKCHU/IHBIE CMOJIBI; TIOJIMYPETAaHOBBIE CMOJIBI; TTOJIH-
BHUHHJIOBBIE MaTEPUAIIBL.

Macna 10 cBOEMYy MPOUCXOXKJICHUIO OBIBAIOT PACTUTEILHBIC
1 )KUBOTHBIE. K pacTUTENbHBIM OTHOCSTCS: JIBHIHOE Maciio, KOKOCO-
BO€ MacJio, MajJbMOBOE MAacj0, KaCTOPOBOE Macio, COEBOE Macio,
Macli0 KHTaiCcKoro aepeBa u Ap. K KUBOTHBIM MaciaM OTHOCHTCS
PpBIOHIA KHp.

I'nugpmanesvie cmonwt MOY4arOT U3 TPEX KOMIIOHEHTOB: Ma-
ceJl, MHOTOMOJIEKYJISIPHOTO cnupTa (TJIULEpHUHA), MHOTOOCHOBHBIX
KHUCIIOT ((hTaNIeBOTO aHTUIPHUIA).

Amunonnacmosvie cmonvt (Me1AMUHBL U MOUEGUHOPOpMa-
JIUHOGbBlE) SBISIIOTCS PE3ylIbTATOM CHHTE3a MOOOYHBIX IPOIYKTOB
XUMUYECKOH 00paboTku yris. MHOTIa MpOU3BOIUTENH CMEIIUBAIOT
UX ¢ (] TaIeBbIMU CMOJIAMHU.

AKpunoevie cmopl SBISIOTCS PE3yIbTaTOM CHHTE3a MPOIYK-
TOB HE(TEIIEPETOHKH.

Humpouenntwono3nsvle cmonbl SBISIOTCS OTXOJaMH TIPH He-
IIOJIHOM BhIpabOTKE 3rpa myTeM nepepabOTKH LEITI0I03bl a30THOU
KHCJIOTOM.
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Onokcuonvie cmobl NPEJCTABIAIOT COOON MOIMMEpPHBIE Ma-
TepHaJibl, MOJTYYEHHbIE U3 MOOOYHBIX MPOIYKTOB HePTeXumMuu. s
3aTBepAEBaHUs B HUX J0OABIAIOT KaTanu3atopsl. llpu BozmymiHOM
cylike oOpa3yroTcsl SNOKCUIHbIE TIOJUAMUIbI, IIPU TOPSIYEH — JIOK-
cuIHbIEe (PEHOJIBI.

IHonuypumanoevie cmonbl TPENCTABISAIOT COOOM MPOIYKTHI,
noJiyqaeMblie mpu mepepadorke HepTH U yrius. OHU TOTy4aroTCs
B pe3yJbTaTe XMMHUYECKOIO B3aMMOJAEWUCTBUS COEIUHEHUI CBOOO-
HOT'O TUJPOKCHUIIA C U30CHAHATOM.

ITonueununoevie mamepuanst ¢ 100aBICHUEM AaHTUKOPPO3HUOH-
HBIX KpacuTeNel SBISIFOTCS OCHOBOM JUIS 3aIllIUTHBIX KPACOK U TPYHTOB.
Cymika OJJHOCOCTaBHBIX KpPacOK OCYLIECTBIISETCS 3a CHET MCHapeHUs
pacTBOPUTEIS, a IBYXCOCTaBHBIX — 3a CUET HOJIMMEPU3ALIH.

MMurmenTs! (kpacutenu). OHU NPEACTABISAIOT COOOM MOPOIII-
KH, TpeJHa3HAYECHHbIE U1 OKPAILMBAHUS CBS3KH, KOTOpas JOJDKHA
IIPOIUTHIBATh U 0OBOJIAKUBAThH KaX Y0 YaCTUIy KPACUTEIS.

PacTBopuTesn. DTO XUIKOCTH, KOTOPBIE T00ABISIFOT B KPACKY
IIPpU €€ U3rOTOBJICHUM U MCIOJIb30BaHUU. Pa3znuyaroT nBa cemencraa
pacTBOPUTEIIEH:

— pacTBOPUTENH, IPUMEHSIEMbIE TIEPBOHAYAIBHO NPH H3TOTOB-
nenuu kpacku. OHU 001a/1al0T HEOTPAHUYEHHON PazKMKAIOIIEH CIIo-
coOHOCTBI0. VX M0OABIISIOT B KPACKY B MPOIIECCE €€ MPUTOTOBIICHHS,

— pacTBopHTENH-pa30aBUTENHN, KOTOPHIE OTIMYAIOTCS OTPaHU-
YEHHOUN CMOCOOHOCTBIO K PazKIDKEHUIO U J00ABIISIOTCS B KPacKy
IIPU €€ HCII0JIb30BAHUU.

IIpucanku. K 0CHOBHBIM KOMIIOHEHTaM Kpacky (CBSI3YIOIIMM,
MUTMEHTaM, PaCTBOPUTENSAM) JOOABISIOT pa3InyYHbIE MPUCAIKH, 110-
3BOJISIOLIME YIYUIINTh CBOMCTBa Kpacok. K nmpucaakam oTHOCATCS:

— HAIOJIHUTEIH, MTPEJICTABIISAIONINE COOOM MOPOIIKA MUHEPAIIOB,
HE pacTBOPUMBIX B JlaKaX, U BIUSIOIINE HA TAKHE CBOWCTBA, KaK Bia-
TOCTOMKOCTb, CTOMKOCTh K a0pa3uBHOMY HM3HALIMBaHMIO, 00JIEr4eHne
o0paboTku numpoBanueM. HamomHurenssmMu sBisitoTcs: acOect, Tsi-
KEJIBIN II1aT, MeJ, KAOJIUH, CJII0JIa, TAJIbK U APYTHe MUHEPAJIBI;
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— CUKKATHBBI, TpEIHA3HAUYEHHBIC Ui YCKOPEHUS OKHUCICHUS
rIUQTaNeBbIX KPacOK M MPEACTABISIONNE CO00i coim opraHumue-
CKHX KHCJIOT. DTO, HallpuMep, COJIM KoOanbTa, CBHHIA, MapraHIa,
KaJbIIMA, IUPKOHUS U IIMHKA. B Kpacky 0ObIYHO 100ABISIETCS] CMECH
CHKKaTHBOB.

IIporuBon/ieHounsle BemecTrBa. OHU TpeJHA3HAYEHBI IS
MPEeOXPAaHEHUsI OT OKHCIIEHUSI Kpackd, pac(acoBaHHOW B OaHKH.
3TO 3aMEIITUTENN OKUCICHUS, KOTOPBIE SBJISIOTCS JIETYyYUMH Bellle-
CTBaMH M HE MEIIAIOT NEHCTBHIO CHKKAaTHBOB B MPOIECCE HCIOIb-
30BaHUs KPacKH.

10.5. Ilokpacka MIacTMACCOBBIX JeTaJiei

B KoHCTpyKIIMM aBTOMOOMIISI UMEETCs I0BOJILHO OOJIBLIOE KO-
JMYECTBO pa3HOOOpPA3HBIX IUIACTMACCOBBIX Aeraneil. HekoTopsie u3
HUX HYKJAIOTCS B JIEKOPaTUBHOW OKpacke (Hampumep, IiacTMacco-
BbI€ OaMIIephl, CIIOMIEPHI U T. I1.).

ITepen 0OpabOTKOH MIACTMACCOBOM JAETANIN CIENyeT YTOYHHUTD
MapKUpOBKY MaTepuasa, U3 KOTOPOro M3roToBJ€Ha 3Ta jAeranb. Ma-
tepuaisl ¢ mapkupoBkamu AAS, ABS, PC, PVC — 310 Tepmorutactsl
(1-s rpynmna); PA, EP, PUR — TepMopeakTUBHBIE IIACTMACCHI, T. €.
nyporutactel (2-1 rpynna); PP, EPDM, POM — nonunponuiieHsl
(3-a rpymnma). [Tokpacka mMaTepuanoB KakJ0W W3 3TUX TPYII UMEET
CBOIO CHEIM(PUKY, KOTOpas AOJKHA YIUTHIBAThCS IIPU padoTe.

Cnydaercs, 4TO Ha JIETaIsAX OTCYTCTBYET MapKHUPOBKA. DTO TH-
MUYHO JUIs JIeTajlei, U3rOTOBJIEHHBIX MEJIKUMU YaCTHBIMU KOMIIaHHUS-
Mu. K Takum u3aenusm ciieyeT OTHOCUTHCS 0COOEHHO BHUMATEIBHO.
YacTto Ha MOBEPXHOCTH TAaKUX JETAIECH MMEETCS HEYAAJICHHBIN CION
CHJIMKOHOBOM CMa3KH, KOTOpasi UCIOJIb3YETCs MIPU UX MPOU3BOJCTBE.
Taxas cMa3ka riry0OKO IPOHHMKAET B Marepuai JETalHu.

[Tepen mokpackol MIacCTMaccoBbIE AECTAIA HYXKHO OTMBITh OT
pPacTBOPUMBIX B BOJIE 3arps3HEHMI, MOCIIE YEero HarpeBaTh 0 TEMIIe-
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patypsl 60 °C He meHee 30 MuH. 3aTeM MOBEPXHOCThH cieIyeT 00e3-
KHUPHUTH CHENHUAIBGHBIM pacTBopuTeneM. g mimactmace 1-i rpymisi
ucnoJib3yetrcsi pactBoputesb 3920S, a ocranbHbie 00pabaThIBAIOTCS
pacTBopuUTENeM JUIsl SMOKCUIHBIX TpyHTOB 38718S. Ecnu miactmacco-
BbI€ JICTAIM HE OUUINATHh U HE 00E3KUPHUBATH, TO CUIIMKOHBI OKXKYTCS
pacrpeeNeHHbIMHI 110 MX TOBEPXHOCTH, YTO CYIIECTBEHHO YXYIIIHT
a/Ire3MI0 JTAKOKPACOYHOTO MOKPBITHSL.

Jlnsi HeMapKUpPOBAaHHBIX TIACTMACCOBBIX M3JICIHUN OTHCAHHYIO
nporenypy HYXKHO MOBTOPUTh HECKOJNBKO pa3. Jlis mimactmacc
3-it TpynIbBl MOXKET MOTPeOOBATHCS MOTIOJHUTENbHAsS 00paboTKa OT-
KPBITBIM TJIJAMEHEM Ta30BOM ropeniku. Takyio o0paboTKy cieayer
MPOBOJIUTH JOCTATOYHO OBICTPO, YTOOBI HE BBI3BATH OIUIABJIICHUS
rtactMacehl. [lpu 3ToM maMs JT0JDKHO KacaThCsl TOBEPXHOCTH U3-
JETHsL, UIsE TOTO YTOOBI €r0 HE 3aKONTHTb.

[Tocne o6e3kupHUBaHUST HY)KHO NMPHUCTYIUTh K MEXaHUYECKOU
00paboTKe MOBEPXHOCTH IIACTMACCOBOTO U3JIENHUS. DTa ONEpaIus
OCYILIECTBISIETCA NUTU(GOBOYHBIME MaTepHallaMH C 3€PHUCTOCTHIO
He Oosiee 600 MKM. 3aBepIIMB MEXaHUYECKYI0 00paboTKy, HE0OXO0-
IMMO TIPOM3BECTH elle 0JHO obe3zxupuBanue. [Ipu 3TomM pacTBOpH-
TeJNb HYKHO HAHOCHTH HAa MOBEPXHOCTh M3ACIHS M YAAIIATH CyXOH
BETOIIBIO J0 TOTO, KaK PacTBOPHUTENb BBICOXHET. Bricoxmmii pac-
TBOPUTENIb OCTaBUT Ha TMOBEPXHOCTH IUIACTMACCHI MATHO CHUJIMKOHA,
KOTOPO€ HEBO3MOKHO OYAET YCTPaHUTh.

[Tocne oGe3xuprBaHUsl MOBEPXHOCTh IUIACTMACCOBOW JI€TaIN
cienyer 3arpyHToBaTh. Ilmactmaccel 1-i m 3-if rpynn HyXHO IIo-
KPBIBAaTh CIIEIUAIBHBIM TPYHTOM Ui THOKuX moaioxek 800R. On
HAaHOCUTCS B JBa CJIOS C MUHUMAIBHOM ToimuHOM 5—10 MKM 3a
10 MuH 10 OCHOBHOTO TpyHTOBaHUs. CIOUCTBIE TAHETN U3 TEpMOpe-
aKTHBHBIX IJTACTMACC IPUMEHEHHS CIICIMAIbHON TPYHTOBKH HE Tpe-
oytot. [lociie 3TOTO Ha MOBEPXHOCTH TUIACTMACCOBOM JIETAIM HAHO-
CHUTCS CJIOW BBIPABHHUBAIOLIETO TPyHTA. B 3aBUCHMOCTH OT THOKOCTH
W3/IeNUs B TPYHT U MOCJEAYIONIUHN CII0H JaKka HeoOX0AMMO 100aBUTH
1o 25 % nnactudukaropa 805R.
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Jlist TpyHTOBaHUST MOXHO HCIOJb30BaTh CEPUI0 TPYHTOB
901-907. Onu otrauyaroTcs TOALKO 1BeToM: 901R — Oenblid,
a 907R — uepHBIA. DTU TPYHTHI COYETAIOT B ceOe CBOWCTBA aJre3u-
OHHOTO U OCHOBHOTO TpyHTOB. C OJIHOM CTOpPOHBI, OHU XapaKTepHU-
3yIOTCSI OTJIMYHOM aare3ueil (MmpuiunaHueM) KO BCEM ILIacTMaccaw,
Biurouasi PPuPP/EPDM. Ux anres3ust BeIle aare3uu Aake CTaHIAPT-
HBIX 3aBOJICKUX TpyHTOB. C Jpyroil CTOPOHBI, TAKUE€ TPYHTHI MOTYT
HAHOCHUTBCA CIIOEM TOJIIMHOHM 70 30 MKM M nUIM(OBATHCS «IO MOK-
poMy» yXe uepe3 JBa udaca BO3AYIIHOW cymiku. CMernieHue IBYyX
[IBETOB TO3BOJISIET MOJYYUTh JHO00M OTTEHOK CEpOTO U IMOBBIIIACT
YKPBIBUCTOCTH TOJYIIPO3PAYHBIX IMATICH.

JlanbHeumas npoueaypa IMOKpacKyd HE OTIMYAeTCs OT aHaJlo-
TUYHOM 00paboTKM MeTaumueckux Aerane. [lo Takoit ke meroau-
K€ MOHO OKpalluBaTh METAJUIMUYECKUE IMOBEPXHOCTH, MOKPBHITHIC
CHEeIUaIbHBIM aHTUKOPPO3UMHBIM COCTaBOM.

10.6. Ilokpacka anlOMMHHEBBIX JAeTaJiel

IIpu pemMoHTE Ky30BOB JIETKOBBIX aBTOMOOWIJIEH, OCOOEHHO
MHOMApOK, HPUXOJMUTCS CTAJKUBATBCS C JETAJSIMH JIMCTOBOW 00-
IIMBKU U3 AJIIOMUHUEBBIX CIIaBOB. CyIIeCTBYeT OMMOOYHOE MHE-
HHUC, YTO KpaCKa HC IMPOYHO MPHUCTACT K JIUCTY H3 AJIOMHUHHUECBOI'O
CIIJIaBa U C TEUEHHEM HEOOJIBILIOr0 MPOMEXYTKAa BPEMEHU OTCIanBa-
ercst. OTO MOXKET UMETH MCCTO, €CJIM IPpHU NOATOTOBKE aJTIOMUHHUECBBIX
AeTanei Ky30Ba I0J] IOKPACKy He COONIOAl0TCS OTPEIe/ICHHbIE Me-
PbI IPEAOCTOPOIKHOCTHU, HC BBITIOJIHACTCS HeO6XOI[I/IMa$I TEXHOJIOTHA.

Ecnu nucT U3 aTroMHHUEBOTO CIUIaBa 3a4HIIEH, T. €. C HETO CHsTa
crapasi Kpacka BMECTE€ C TPYHTOBKOH M METa/I COBEPIIEHHO YKCT, TO
OH OKHCJsieTcsl oueHb ObIcTpo. IToaTOMy BO3MOXKHOCTH OOpa3oBaHUs
OKHCH AIIFOMHUHUA HCO6XO[II/IMO MNPpECAOTBPATUTE KAK MOXKHO 6BICTpee.
JUts 3TOTO TIIATENBHO MPOTPABIICHHAS IETallb U3 AJTFOMHHUEBOTO CILIa-
Ba JI0JDKHA OBITH MOKpAIleHa B TEYEHHE JIBYX YacCOB IOCIE OYMCTKH.
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[Tpu HECOOMIOIEHNM ATOTO CPOKA MOTYT BO3HHUKATH Je(DEKTHI B Pe3yiib-
Tare IUIOXOrO0 B3aWMOJCWCTBHS TPYHTA WM KPACKH C IIOBEPXHOCTHIO
AMIOMUHHUEBOTO JHcTa. J[JIsl IpeaoTBpaIeHus TakuxX JeEeKTOB YrcTast
MOBEPXHOCTh AETAIM U3 ATIOMHUHHUEBOTO CIUIaBa JOJDKHA ObITh CPOYHO
IMMOKPBITa TOHKHUM NIEPBOHAYAJIbHBIM CJIOEM KPACKH.

10.7. KoiepoBka smadeii

IIpy TIOHMHTOBOM MOAKPAcKe OTACIIBHBIX YYAaCTKOB pPaHEe OK-
pallIeHHbIX IOBEPXHOCTEN Ky30Ba 3MAJIBIO TOW € MAapKU U I[BETa, HO
JpYroi MapTHH BCEr/a MOSIBJIAETCS PAa3HOTOHHOCTb HOBOW U paHee
OKpalleHHOW mnoBepxHocTedl. [loATOMy BO3HMKAaeT HEOOXOJIUMOCTb
B [TOJIKOJIEPOBKE TIOHWHIOBOM 3Malld, T. €. B [0JI00pe ee HeoOXoau-
MOro orTeHka. KojepoBKy MOXHO NpPOM3BOAUTH TOJBKO 3MaJSIMU
TOTO K€ TUIIA, YTO U OCHOBHAsS 3MaJlb.

[IBeT sMany MOXHO TOYHO KJIacCHU(UIIMPOBATH MO TPEM IPH-
3HAaKaM: LIBETOBOMY TOHY, SPKOCTH W HacbllleHHOcTH. Hampumep,
K KpacHOMY LIBETY HanOoJiee OIM3KMMHM SIBISIOTCA MypIypHO-Kpac-
HBIM 1 opaHkeBo-KpacHbI. K opanxkeBo-kpacHOMy HauOosiee Onu-
30K OpPAHKEBBIM, 3aT€M OPAH)KEBO-XKEJITBIM, MKEJITBIH, KEITO-3eIIe-
HBIH, 3€JICHBIN, CHHE-3eJICHbIN, CHHUH, CHHE-(DHOIeTOBBIH, (HOIETO-
BbIi{, KpaCHO-(PHOJIETOBBIN U, HAKOHEII, CHOBA KPACHBIH.

Ecmu 5TH 1Beta pacnosokuTh Tak, 4ToObl Hambosee OIU3KHE
CTOSUTH PSIZIOM, TO TIOJTYIHUTCS IIBETOBOM KpyT (puc. 10.3). Dtum kpy-
rOM PEKOMEHJIYeTCs TMOJIb30BaThCs MPU MOJI00pPEe KOMIOHEHTOB, KO-
TOpbIE JOJKHBI OBITH 100aBJIEHBI K KpaCKE OCHOBHOI'O IIBETA IIPU €€
KOJIEPOBKE.

OCHOBHBIMHU TIB€TAMHU SIBJIAIOTCSI CUHUM, KPACHBIA M KETHIM.
Wx Henp3st monyduTh cMmemnBaHueM. Kpacku ke BceX OCTalbHBIX
[[BETOB MO>XHO IIOJy4YUTh IYTEM CMELIMBAHMS KPACOK OCHOBHBIX
LIBETOB, PAaclOJIOKEHHBIX B IIBETOBOM Kpyre psiioM. [Ipu HeoOxoau-
MOCTH K HUM MOXHO J100aBUTH Kpacku O€I0ro W YepHOTO I[BETOB.
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Hanpumep, npyu cMemmMBaHUM KEJITOTO
U CUHET0 MOJIy4yaeTcsl 3€JEHBIA IIBET;
IIpY CMEIIMBAaHUM KEJITOT0 U KPacHO-
IO — OpaHXEBbIM; NpPU CMEIIMBAHUU
KPacHOTO M CHHEro — (hHUOJICTOBBIIA;
P CMEIIMBAHUU CHUHEro U 0eyoro —
roixy0oil 1BeT, a ecnu K HeMy ao0a-
BUTHh HEMHOTI'O 3€JIEHOr0, TO MOJY4HT-
cs1 OMPIO30BBIN OTTEHOK.

JUig monydeHus SIpKMX LBETOB
IIPU CMEIIMBAHUHU KPACOK HEOOXOAUMO
CIIEIUTH 3a TE€M, 4YTOOBl B HUX HE CO-
JepXkKajicd OTTEHOK TPEThEro OCHOBHOI'O I[BETOBOI'O TOHA, KOTOPHBIM
MOXKET IPUBECTU K MOSIBICHUIO CEpOro OTTeHKa. Tak, /g mosyde-
HUS SIPKOTO 3€JIEHOTO IIBeTa CIEAYET MCIOJb30BaTh CHHIOK U JKEll-
TYI0 Kpacku, HE MMEIOIHE KpacHOBATOIO OTTEHKA, HallpUMEp, CO-
JepXKalliie B KauyeCTBE MUTMEHTOB JKEJIE3HYIO J1a3ypb U CBUHIIOBBIN
JIMMOHHBIN KpoH. He nmpuroaHa aiis 5TOM LEnu TakKe U dMallb, CO-
JepKalas >KeNThli CBUHIIOBBI KPOH C KpacHbIM OTTEHKOM. 3aTo
OHa IPUTOJIHA JJIS TIOJTYYEHUSI OPAHIKEBBIX 1[BETOB IyTEM CMEIINBA-
HUs C KPACHOU DMAJIBIO.

Puc. 10.3. LietoBoii kpyr

10.8. HazBanus KoJiepoB

He cexper, uTo 11 MHOTMX aBTOBJIAJEJbIEB 3aBOJCKUE Ha-
3BaHUs KOJEPOB HEMOHATHBI, €CIM IEepes I1a3aMu HeT oOpasna. Hu-
K€ NMPUBEJCHBI HA3BaHUSI OCHOBHBIX KOJIEPOB B aj()aBUTHOM IOPSII-
K€ ¥ MX IU(POBHIE KOJIBI, KOTOPBIE YKa3aHbl B CKOOKaX.

ABanTopuH (602) — 4epHBI METaIIMK, MOJYYUBIIUI CBOE
UMs TI0 Ha3BaHMIO I0JIEJIOYHOTO KaMHsI aBaHTIOPHHA, ITPEJICTaBIISIIO-
mero co0oif Mpo3padHbIil KBapll cepeOpHCTO-0€I0ro MM KpacHO-
Oyporo 1BeTa C paBHOMEPHBIMU BKIFOUEHHUSIMH CITFOJIBI.
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Anpuatuka (425) — rony60oii HeMeTaJlIuK.

AxBamapuH (460) — MeTalsIUK LIBETa MOPCKOM BOJIHBI (3€ie-
HO-T0J1y0Oi). AKBaMapuH — 3TO JParoli€HHbIM KaMeHb, TOXKE Me-
HSIOLMI CBOU LIBETA — rOJIyOO! U 3€JICHBIN.

Aabnuiickuii (205) — 6empIit METAITHK.

AmMetuct (145) — cupeHeBbIil MeTaUTUK. AMETHUCT — (HHOJIETO-
BBII JPAarol€HHbIN KaMEHb.

AnTtuiona (277) — 3010TUCTO-0€KEBBIH METAILIHK.

Adanuna (421) — cBeTIO-3€NE€HbIII METAJUIMK C OMPHO30BHIM
OTTEHKOM.

Baknaxan (107) — uBer crnenoro OakiakaHa; TeMHO-(HOJIe-
TOBBIN HEMETAJUIHK.

Baaruka (420) — cuHuil HEMETaIUK.

BewxeBblii (235) — 6exeBbIi HEMETAIITHK.

Beasrii (201) — uncro Oenblit HEMETAJUIHK.

Beawrii (233) — cepo-0emblii HEMETAIIIHK.

Bpu3 (480) — cBetno-3en1eHbl HEMETAIIIMK C OUPIO30BBIM OT-
TEHKOM.

Byprynaus (117) — kpacHbIi MeTaIUK.

Banentuna (464) — cepo-hnosieToBbIii HEMETAILITHUK.

Bamiora (310) — cBeTsio-cepblif METAUIMK CO CIa0bIM 3€JIEHO-
BaTbIM OTTEHKOM.

Buxropus (129) — sspko-KpacHbIif MeTaJTUK.

Bumns (127) — TeMHO-KpacHbIN HEMETAJUIHK.

Ioay6oii (481) — HEMeTAIITHK.

I'panat (180) — TeMHO-KpacHBI HEMETAUTUK C (PHOJIETOBBIM
OTTEHKOM.

Mromec (321) — xenTo-3esIeHbIi METaJUIUK.

Kacmun (203) — Oenplif HEMETATUK C KEJITO-3€JIEHBIM OT-
TEHKOM.

3esienblii (963) — HeMETAILTHK.

3esenblii cax (307) — TeMHO-3€JI€HbIN HEMETAIIUK.

3os0Tast HUBa (245) — 30JI0TUCTO-TMMOHHBIN METAJIUK.
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HUryana (311) — 3eneHplii METaIIMK, HAalOMUHAIOIIMN LIBET
OYTBUIOYHOTO CTEKJIA.

N3ympyn (385) — TeMHO-3€n€HBIN METAUIUK. DTO — AParoleH-
HBII KaMEHb, IPO3pa4yHbIii, UHTEHCUBHOI'O 3€JICHOTO LBETA.

Hpuc (406) — cBeTsio-(prosIeTOBBI HEMETAIITHK.

Hckpa (128) — kpacHO-BUIIIHEBBIN METAIIIHK.

Kapmen (118) — kpacHO-MaIMHOBBIN WM KPaCHO-BUILHEBBIN
HEMETaJITHK.

Kopaau (116) — kpacHO-CUpEHEBbIN METaJUIHK.

Kopuanap (790) — 3010TUCTO-KOPUYHEBBI METAJUIHK.

Kopuna (798) — KopuuHEBbII METAJUIHK.

Kopcuka (370) — cepo-3eneHblii METaJUTUK.

Kpucrana (281) — xenTolii MeTalIUK.

JlaryHa (487) — cuHe-roiy0oi MeTaJUIHK.

Jlazyput (445) — cuHe-(UONIETOBBI METALTUK; KaK IMOIeNI0Y-
HBII KAMEHb.

JlazypHo-cunuii (498) — cuHe-4epHBIi MEeTaUK.

Jlazyps (489) — cuHuii HEeMETAIIHK.

Jlamunapus (560) — 3e7eHbIi HEMETAILTHUK.

Marus (133) — TeMHO-(HOJIETOBBIN METAIITHK.

Maiis (120) — po30BO-CHUPEHEBBIN METAIIITHK.

Maub06opo (121) — kpacHBIN METaJITHUK.

Meneo (428) — romy0oit HEeMeTaUIHK.

Munpaaas (217) — 6e:xeBO-pO30BbIi METAJUIUK.

Mupa:k (280) — cepeOpUCTBIi METALIMK C OJIEAHO-KEITHIM
WM TOJTyOBIM OTTEHKAaMU, KOTOPbIE 3aBUCAT OT OCBEIIECHHUS.

Moxpbslii acanbT (626) — cepblil METAIUIUK.

Monte-Kapio (403) — spko-cHUHMI HEMETAIIITHK.

My.Jen Pyx (458) — sapko-(hnoneToBbIii HEMETAIIIHK.

Mypena (377) — cuHe-3€1€eHbIil HEMETaJUIUK.

Hapuuce (223) — apko-KenTblii HEMETAJUIHK.

HenTyn (628) — TeMHO-CEpBIil METAINIUK CUHETO OTTEHKA.

Oxean (449) — cuHe-pHOICTOBBIN HEMETAIIIHK.
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OauBun (OauBus) (345) — onuBKOBBIM MeTaUTHK. OJUBUH
(XpH30JIUT) — 3TO IPO3PAUYHO-3EJIEHBII IParolieHHbII KaMEHb.

OunuBkoBblii (340) — 0IMBKOBBIN HEMETAJUIHK.

Onatus (286) — MeTayUIMK 1[BETA OXPBHI.

Omnan (419) — cepeOpUCTBI METAUIUK C JIETKUM KEJIThIM OT-
TEHKOM.

IManupyc (387) — cepblil METAIUTUK C JIETKUM >KEITBIM OTTEHKOM.

ITupano (795) — kpacHO-KOPUYHEBBIM METAJTHUK.

MMunynpa (417) — 3eneHo-rony0oi HEMETaUIHK.

IIpu3s (276) — MmeTaIMK MJIATUHOBOT'O I[BETA.

Mpumyaa (210) — 61eKI10-KENTHI HEMETAIITHK.

Pancoaus (448) — cuHe-(UOIETOBBIN METAITUK.

Pyoun (110) — xpacHbIi HEeMETAJUTUK. DTO — JIparoleHHbIN
KaMeHb I'yCTO-KPacHOTO IIBETA.

Canpanosslii (670) — po30BbIil METAJUIHK.

Candup (446) — cunmii meraumk. Candup — AparoreHHbIH
KaMeHb, PO3PayuHBIi, JIF000TO IIBETa KPOME KPACHOTO.

Cadapu (215) — cBeto-0exeBbIil HEMETAJUTHK.

Caeti0-cepbliii (671); cepo-roay6oii (427); cepo-3esieHbli
(373); cunmii (405) — Bce OHU — HEMETAJUTUKH.

Cunsist no1Ho4b (447) — cuHe-(HOIETOBBI HEMETAUIUK.

Cupenb (422) — cBeT10-(pHOIECTOBBII HEMETAJUIUK.

CauBouHo-0eblii (295) — 6e:xeBo-0embIi HEMETAJUTHK.

CaounoBast kKocTh (207) — 0€KEeBO-KEIThI HEMETAILIHK.

CHexxnasi kopoJsea (690) — cepeOpuUCTBIi METALTUK 0e3 Ka-
KOro-1100 OTTEHKa.

Tabaunblii (399) — 3e1€HO-KOPUYHEBBIN METAIIIIHK.

Tanas Boxa (206) — Gesto-3eeHbIN METaTHK.

Temuo-0exeBbiii (509); TeMHo-kOpuuHeBbId (793) — HeMme-
TAJTHKH.

TemHo-cepsnlii (625); TeMHO-cuHMi (456) — HEMETAIITUKY.

Topuano (170) — kpacHbI HEMETAJTUK.

Tpuym¢ (100) — BUIHEBBIN METAIIIHK.
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®est (416) — romy00it METAJUTUK C JIETKUM CUPEHEBBIM OTTEHKOM.

Yaiinas po3a (228) — cBeTblil 0€KEBO-pO30BbI HEMETAJUIHK.

Yapour (408) — TeMHBbIi cepo-(rosieToBbI MeTauiK. Yapo-
UT — MOJIETIOYHBIN KAMEHb.

Yepusiii (601), yepnsiii (603) — HEMETAJUIMKY € €/1Ba pa3iu-
YUMBIMHU OTTEHKaMH.

Du1eKTPOH (415) — TeMHO-CEpBIN METaJUIHK.

ITpu BBIOOpE KpacoK MOJIB30BATHCS MPHUBEICHHBIM CIICKOM Ha-
710 OCTOPOKHO, UM€EsI B BUJLY, YTO Kpacka OJJHOTO HOMEpPa MOXKET ObITh
Pa3IMYHBIX OTTEHKOB B 3aBUCHMOCTH OT (PUPMBI-U3TOTOBUTEIIS.

10.9. O61mue cBeieHUst 0 KOPPO3UM

B cepuiiHOM npou3BOACTBE Ky30BOB BCEX COBPEMEHHBIX aBTO-
MOOMJIEN M NPU UX TIOHMHIE€ MHOTO YCWJINH U BPEMEHM 3aTpayuBa-
€TCsl Ha AaHTUKOPPO3HOHHYIO 3aIIUTY TOBEPXHOCTEN.

Koppo3ua — 510 pa3pylieHne METALIOB IIPU XUMUYECKOM HIIN
BIEKTPOXUMHUYECKOM B3aUMOJACHCTBUH UX C OKPYKAIOIIEN CPEOM.

Xumuyeckass KOppo3us IPOTEKAaeT B TeX Cpeaax, KOTOpbIe
HE MIPOBOJAT JIEKTPUUYECKUN TOK. [IpuMepoM Takoi KOppo3uu sABIIS-
€TCsl KOPpO3HUs BBIIIYCKHOI'O TpaKTa JBUIaTeisl BHYTPEHHETO Cropa-
HUS TIPU B3aUMOJICHCTBUHU MeTallla C OTPaOOTABIIMMHU ra3aMH B 30HE
CaMbIX BBICOKHX TEMIIEpATyp.

DNEKTPOXUMHUYECKasi KOPPO3Hs BO3HHUKAET MPU CONPUKOCHOBE-
HUU METAJUIA C IEKTPOJIMTOM. B 3TOM citydae BO3HUKAET dJIEKTpHUE-
CKHI TOK, KOTOPBIN ITPOTEKAET KaK B METaJlIe, TAK U B paCTBOPE IICK-
TPOJNTA, 00pa3yIOIMX 3aMKHYTYIO 1I€Tb, MOJOOHO KOPOTKO3aMKHY-
TOMY TaJIbBAHUYECKOMY 3JIEMEHTY. JTOT BHUJI KOPPO3UH OXBaThIBAET
BCE€ BHJIbl KOPPO3HOHHOTO pa3pylleHUs, CPEU KOTOPhIX HanOoJbllIee
pacrpocTpaHeHre UMeeT aTMoc(epHast Kopposusi.

Heszamumiennass TOBEpXHOCTh MeTalIa afcopOupyeT U3 OKpY-
JKAIOLEH Cpellbl OKUCIIUTEIbHbBIE KOMIIOHEHTBI — MOJIEKYJIBI KHCIIO-
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poJia, OKCHJOB yriepoJia U cepsl, xjiopa u ap. B pezynbrare oOpa3sy-
€TCsl OKCU/IHAs MJICHKA, KOTOPasi COAEPKUT KOHIEHCUPOBAaHHYIO Bila-
ry. [Ipu HEKOTOPOI KPUTUYECKOH TOJIIMHE IIJIEHKH BIIard U OIIpeie-
JIEHHOM 3HAY€HUH €€ JIEKTPUYECKOr0 COMPOTHBIIEHUS HAYMHAETCS
AJIEKTPOXUMUYECKAsT KOPPO3USL.

Ha noBepxHocTHM MeTajza HOJ IICHKOW BJark oOpa3yroTCs
aHOJIHBIE M KAaTOJHBIC YYaCTKH, IMOCKOJBKY JI00as MeTaJTHYecKast
MOBEPXHOCTh DJIEKTPOXUMHUYECKH HEOAHOpOaHA. TakuMm oOpazom,
MOBEPXHOCTh METajlIa MPEJCTaBIIeT CO00i OrpoMHOE MHOXKECTBO
MOCTOSIHHO Pa0OTaroIMX TaJlbBAHUYECKUX DJIEMEHTOB, a pa3pylla-
I0TCS ITPU 3TOM aHOJIHBIE YYaCTKU TOBEPXHOCTH.

OCHOBHBIM (DaKTOpPOM, OMPENEISAIOINUM CKOPOCTh aTMochep-
HOM KOpPpO3UH, SIBISIETCS BIAXXHOCTh Bo3ayxa. Kpome Toro, atmo-
cepHast KOpPpO3USI YCHIIMBAETCS MHOTOYHCICHHBIMH TPHUMECSMH,
KOTOPBIMH TIOYTH BCEr/a 3arps3HeH Bo3ayx. HauOoisiee 3ameTHyro
POJIb U3 MPOMBIIIIEHHBIX 3arpsi3HEHUI BO3/lyXa UIPaeT AUOKCU] Ce-
pBl (cepHUCTBIN Ta3). Jlaxke npu colepkaHUU €ro B BO3AyXE OKOJIO
0,0001 % nHabnromaeTcsi 3HAYUTEIBLHOE YCKOPEHUE KOPPO3UU METall-
10B. CKOpOCTh aTMOC(EpHOI KOPPO3UM M3MEHSETCS] Ha HECKOJIBKO
HNOPSJKOB B 3aBUCUMOCTH OT KIIMMaTa, Ce30Ha rofa U YCJIOBUHN JKC-
IUTyaTalii aBTOMOOMJIS.

B cyxoil armocgepe NpouUCXOoAUT XMUMHUYECKOE B3aUMOJIEHCT-
BHE€ METAJUIA C KUCIOPOJOM U APYIrMMH ra3000pa3HbIMU peareHTaMu
u3 Boznyxa. Cyxas arMocdepHast KOppo3usi MPUBOJUT K MOTYCKHE-
HUIO TIOBEPXHOCTU METAJUIa, HO HE BBI3BIBAET €ro paspyueHus. JKe-
J€30 U CTajJdb B CyXOH aTMocdepe He pxKaBEIOT Aaxe NMPU HATUIHU
arpecCUBHBIX T'a30B.

10.10. AHTHKOPPO3MOHHAS 3AIIUTA

Haunbonee pacnpocTpaHeHHBIM CHOCOOOM aHTHKOPPO3MOHHOU
3alllUTHl PA3TUYHBIX OTKPBITHIX MOBEPXHOCTEH aBTOMOOWJISI SIBIISIETCS
ux nokpacka. Ho ee wacrto okaspiBaeTcs HejocTarouHo. B ocoOeHHO
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9KCTPEMANIbHBIX YCIOBUSAX HAXOJUTCS JTHUILE aBTOMOOWJIS, BHYTPEH-
HUE NOBEPXHOCTH KPBLILEB U APYrUe HUKHUE IOBEPXHOCTH KY30Ba.

Jnst opdexkTrHBHOM 3amUTHI Ky30Ba aBTOMOOWIISI OT KOPPO3HH
HEOOXOMMBI JIBa Pa3JIMYHBbIX aHTUKOPPO3UOHHBIX COCTaBa: MEPBbII —
MIPOYHBINA, a0pa3UBOCTONKUHN, 3aIUIIAIONINNA HAPYKHBIE TOBEPXHOCTH
KY30Ba; BTOPOI — BBICOKONIPOHUKAIOUIUN MaTepual, CoAep Kalluil nH-
THOUTOPBI KOPPO3HUHU sl 00PAOOTKH CKPBITHIX MOJIOCTEH.

MHorue coBpeMeHHbIe KOMITAaHUH ¥ (PUPMBI MTPEIaraloT CBOU
YCIYTH MO HAHECEHUI0 aHTHMKOPPO3HOHHBIX 3alUTHBIX MOKPBITUH,
U niepe]l MOTpeOUTeIeM HEMUHYEMO BCTaeT MpobiieMa BbIOOpa mpo-
u3BoAUTENA paboT. Pazdopoc 11eH Ha aHTUKOPPO3HOHHBIE YCIYTU Be-
JIMK, U HEPEZIKO BBIOOP JENAETCsl B M10JIb3Y HU3KOM 1IEHBI aHTUKOPPO-
3MOHHBIX MaTEpUAJIOB.

JIy1st HOBBIX aBTOMOOMIIEH, Y KOTOPBIX aHTUKOPPO3HUOHHOE TO-
KpBITHE HAHOCUTCS Ha €llle HE MOBPEXKAECHHOE 3aBOJICKOE MTOKPBITHUE,
HauboJjee BaXXHO MMEHHO KAauyeCTBEHHOE HAHECEHUE aHTUKOPPO3U-
OHHOT'O MaTepuaia ¢ IOJHBIM COOIIOEHUEM TEXHOJIOTHH.

st aBTomMoOumelt ¢ OOJBIIMMHU CpPOKaMHU HKCIUTyaTallid Ha
MEPBBIN IJIaH BBICTYNAET HE TOJBKO 1[€HA, HO U BO3MOXHOCTh IIPO-
BEJICHUS] TPAaMOTHBIX MOJrOTOBUTEIBHBIX pabOT Nepes HaHECEHHEM
3alIMTHOTO MOKPBITHS. be3 KaueCTBEHHON MOWMKH, CYIIKH CIEIHAIIb-
HBIMM anmnapaTamH, IOpPEIBApUTEIBLHOTO YAAJIEHUS C IOBEPXHOCTH
KYy30Ba OTCJIAUBAIOIINXCS YAaCTEH CTApOro 3alUTHOTO MOKPHITHS, 03
3a4YMCTKA OYaroB P>KaBYMHBI JTFOOOH aHTHKOPPO3HOHHBIN MaTepual
MIPOJCPKUTCSA Ha 3aIUMINAEMON IOBEPXHOCTH Henouro. KadectBo
aHTUKOPPO3HOHHON 00pabOTKM 3aBUCUT OT BbIOOpa M COONIIO/EHUS
TEXHOJIOTUHU MPOU3BOJCTBA PabOT M OT UCHOJb3YEMOI'O TEXHOJIOTH-
YECKOT0 000py/I0BaHMUS.

[ToarotoBka K aHTUKOPPO3UOHHON 00pabOTKE BKIOYAET 00s-
3aTeNIbHYI0 MOMKY JHUINA aBTOMOOWIIS, B X0JI€ KOTOPOU YAAJSIOTCS
I'psA3b M OTCIAUBAIOLINECS YaCTU CTAPOrO MOKPBITUS, U CYLIKY — €c-
TECTBEHHYIO MJIM IOTOKOM TEIJIOr0 BO3yXa.

CKpBbITBIE MTOJIOCTH Ky30Ba (CTOMKH, JIOH)KEPOHBI, TIOPOTH, JIBE-
pH, YCHWIINTENN KamoTa U OarakxHuka) o0pabaThIBAIOTCST BEICOKOIIPO-
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HUKAIOIIMM COCTaBOM B CTPOTOM COOTBETCTBHH C TE€XHOJIOTUYECKH-
MU KapTaMH Ha KaX/Iyl0 MOJIEb aBTOMOOWIISI. B HEKOTOPBIX cirydasx
CBEpPJIAT JOIOJIHUTENIbHBIE OTBEPCTHSI, KOTOpbIE IOCiIEe 00paboTKu
3aKpBIBAIOT TUIACTUKOBBIMH 3arIyIIKaMH.

PexomenyeTcst Ha THUIIE aBTOMOOWIISI HAHOCUTH aHTHKOPPO-
3MOHHOE TIOKPBITHE B JIBA MM TPU TOHKUX CJOS, T. K. TOJCTBIA CIION
KpacKy, HAHECEHHBIH B OJHMH MpHUEeM, 00JaJaeT TeHICHIHUEH K pac-
TpeckuBaHuio. [lepBoHauanbHast 00pabOTKa MPOU3BOIUTCS BBICOKO-
MPOHHUKAIOIIAM COCTaBOM, 00ECIIEUHBAIONIIM XUMUYECKYIO 3alIUTy
MeTaJjula OT KOPPO3UH H TOJIHYIO are€31I0 K TTOBEPXHOCTH abpa3uBo-
CTOMKOTrO cocraBa. He nokuaasch IOJHOTO BBICBIXaHHS IIEPBOTO
CJIOS, Ha JHUIIE CJeIyeT HaHeCTH aOpa3WBOCTOMKHE COCTaBBI. DTH
COCTaBBI JJIsI HAPYXHBIX TTOBEPXHOCTEH, HApSAYy C aHTHKOPPO3HOH-
HBIMHA CBOMCTBaMH, MMEIOT BBICOKYIO IMPOYHOCTh M HM3HOCOCTOM-
KOCTh, 0OecreunBasi HaJIeKHYIO 3alIUTy OT MEXaHMYECKHX M aTMO-
chepHBIX BO3JICHCTBUIA.

Marepuaibl XapakTepHU3yIOTCsS HU3KHUM COJEP KaHUEM JIETYInX
pactBopuTeneii, Onaromaps 4eMmy YIy4IIAIOTCS YCIOBUS TpYy/a,
a B CaJIOHE aBTOMOOMJIS TIociie 00pabOTKU MPAKTHUECKHU OTCYTCTBYET
HENpUATHBIN 3anax. [IoKppITHE TPH SKCITyaTallud OCTAETCS MSTKUM
Y DJIACTUYHBIM, COXPaHSAs CIOCOOHOCTh BOCCTAHABJIMBATH CBOIO
CTPYKTYPY IIPH MOBPEKICHUSIX.

Takast TeXHONOTHSA TapaHTHPYET 3aIIUTy Ky30Ba OT HpPOHH-
Kaollel Koppo3uu A0 8§ JIeT Ipu coOM0AeHUM rpaduka npoduiak-
TUYECKUX OCMOTPOB U 00pabOTOK. AHTUKOPPO3UMHBIE COCTAaBbI Ha-
HOCATCS O€3BO3IYIIHBIM MJIM BO3IYIIHBIM pacrblieHHeM. [THeBma-
TUYECKOE PACTBUICHUE TO3BOJISIET HAHOCUTH MOYTH BCE BHJIBI JAKO-
KPacOYHBIX MAaTepHajoB, OKpAIIWBAaTh H3JENUs CIIOKHOU (HOPMBI
Y TIOJTy4aTh MOKPBITUS C XOPOIINUM JIEKOPATUBHBIM BHJIOM.

HaubGonee oOcTosTEN HYIO HHPOPMAITUIO O METOIaX MMOKPACKU
MOBEPXHOCTEH M MX aHTHUKOPPO3MOHHOW 3aIMTE MOXKHO TOIYYUTh
B y4eOHUKaX M Y4EOHBIX MOCOOUIX MO KYy30BHBIM paboTaM M TEXHO-
JIOTUU TIOKPAaCKH aBTOMOOMIIEH.
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10.11. 3ammTHBIE NOKPBITHA ABUTATEJIA
U CHCTeMBbI BBINIYCKA 0TPA00TABIIMX ra30B

Cucrema BbBITyCKa OTPaOOTaBIIMX Ta30B Y aBTOMOOWILHBIX
JIBUTaTeNIell BHYTPEHHEr0 CropaHus paboTaeT B OUEHb TSKEIBIX YCIIO-
BHSIX, CIOCOOCTBYIOIIMX BO3HUKHOBEHUIO Koppo3uu. M3HyTpH ee pas-
pYLIAOT ropsiuMe OTpabOTaBIIKE Ia3bl, Mapbl KUCJIOTHl U KOHJEHCaTa
BJIaru, a CHapy»u — BOJA, I'psA3b U coJib. 13 Bcex aKCIUTyaTalMOHHBIX
(baxTOpOB, CIOCOOCTBYIOMIUX KOPPO3UH, MOXKHO BBIJCIHTH IISATH OC-
HOBHBIX: 1) CIUIOIIHAs BHYTPEHHSS KOPPO3Us; 2) CIJIOLIHAS BHELIHSSA
KOppo3usi; 3) MECTHasi KOPPO3Hsl B MECTaX CBApKH, IIEIAX U 3a30pax;
4) Koppo3usi O] BO3/ICHCTBHEM MEXaHUYECKUX HArpy3okK u aedopma-
Ui; 5) KOppO3ust MOJT BIUSIHUEM OYE€Hb BHICOKOW TEMIIEPATYpPHI.

CrnomHass BHYTPEHHSISI KOpPpPO3MsI Pa3BUBAETCSl BCJENICTBUE
0o0pa3oBaHUs BOJBI, OKHUCIOB YIIEepoja, a30Ta M Ccepbl B Ipolecce
CropaHusl TOIUTUBA. BOJIBIIMHCTBO U3 HUX SIBISIOTCS CHUIbHEUIIUMHU
Karajau3aTopaMu Koppos3uu. Kpome Toro, sTHiMpoBaHHbBIE TOIUIMBA
cojiepxaT 100aBKU XJIOPUAOB U OPOMUIOB, KOTOPBIE CIIYKaT MUCTOY-
HUKaMHU 00pa30BaHUs COJITHOM U OPOMUCTO-BOIOPOIHOM KUCIIOT.

Koppo3ust BHYTpeHHUX MOBEPXHOCTEU TIYIIUTENS YCKOPAETCS
OT JCHCTBUSI Harapa, oOpa3syromerocs npu padore asurarens. M3-3a
00JBIIOTO pa3Huusl KOAPPUITUECHTOB TEIUIOBOTO PACIIHUPEHUS CIOS
Harapa ¥ MaTepuaa IIyLIINATENs CJI0i Harapa Ipyu pe3KuX nepenajgax
TeMIeparyp OT MOMaJaHusl BOJbI Ha HAPYXHYIO MOBEPXHOCTH TITy-
IIUTENS TOJBEPraeTcs OOJIbIIUM MEXaHUYECKUM HAMPSKEHUSIM
u orcnanBaerca. [Io 3TOM IpUYMHE OTKPBHIBACTCS HE3AIIUIICHHAS
MOBEPXHOCTh METAaJlIa, KOTOpasi JIETKO M OBICTPO prkaBeeT.

HapykHble TOBEPXHOCTH BBIITYCKHOM CHCTEMBI Pa3pyLIAIOTCS
OT BBICOKOM TeMIlepaTypbl METaJlIa TP KOHTAKTE C OTPaOOTaBIIMMHU
razaMi U OT BO3JIEUCTBHS BOJSHBIX OpbI3T, coid U rpsizu. s
YMEHBIIEHUS KOPPO3UHM CUCTEMBI BBIMYCKA MCIOJIB3YIOT Pa3IuyHbIC
MeTo1bl. HekoTopble aBTONPOU3BOAUTENN U3TOTOBISAIOT [IYILIUTENIH
U3 aJIOMUHUPOBAHHON CTaiH, T. €. U3 CTAJH, Ha TIOBEPXHOCTh KOTO-
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poit ¢ dy3MOHHBIM CITIOCOOOM HAHECEHA CMECh IMOPOIITKOB ATFOMH-
HUS U OKCHJIOB aJIlOMMHMS. B pe3ysnbTare NOJAroBeYHOCTDH IUIyLIUTE-
7 Bo3pacTaeT B 2—3 paza. YacTo riymuTeny BBIMOJHSIOT U3 JIETH-
POBaHHOM CTaJIM, COAEpIKAILENH XpOM, TUTAH WJIK MOJIMO/IEH.

Becpma 3¢ (heKTHUBHBIM CIOCOOOM 3aIUTHI OT KOPPO3UU HAPYXK-
HBIX TIOBEPXHOCTEH CHCTEMBI BBINTyCKa sBIsieTCs MX okpacka. Ilo-
CKOJIbKY TEeMIIepaTypa BBIXJIONHBIX ra3oB cocranisger 420-760 °C,
a TeMIiepaTypa MeTajuia BeIXJIONMHOM TpyOsl — 200-540 °C, To a5 ux
OKpPACK{ IPUTOJHBI TOJIBKO TEPMOCTOMKHME 3MaJd M JIaKU, U3TOTOB-
JICHHbIE HAa OCHOBE KPEMHHU (KPEMHUHOPraHMYECKUE MU U JIaKH).
JlocTaTo4yHO BBICOKOW TEPMOCTOMKOCTBIO 00J1a/1at0T MOKPHITHS U3 MO-
JIMAMUJTHBIX JIAKOB.

[IpoBepeH OMBITOM U CIEAYIOIIHI METOJ aHTUKOPPO3HOHHOMN
3alIUTHI, KOTOPBIM TOJIb3YIOTCS W JIIOOUTENH, W MPO(ECCHOHAIBL
HapyxHble TOBEPXHOCTH BBIXJIOMHBIX TPYO M TIIYLIUTENIN MOKpPbIBA-
0T TOHKUM cJioeM TrpaduToBoi cmasku. [locime oOropanusi cMasku
netany OyayT MOKPBITHI I0BOJIBHO NMPOYHOM MPOTUBOKOPPO3UOHHOM
IJICHKOM YEPHOTO 1[BETA.

ABTOMOOMIIBHBIN JIBUTATEIh OOBIYHO OKPAIIMBAIOT HUTPO-
I TATIEBOM HMAIBIO C IPHUMECHIO ATFOMUHUEBON TTY/APHI.

[Ipu pabGoTe nBUTaTedst €ro MOBEPXHOCTh HArpeBaeTcs 10
80 °C. IlbLib, caxa, Maciio W Apyrue 3arps3HeHHst 00pa3yroT cMecH,
KOTOpbIE CKAIUIMBAIOTCSI HA Pa3IMYHBIX YacTAX ABUrarens, oOpasys
TOJICTYIO IUIEHKY, 3aTPYAHSIONLYIO €ro oXJaxJaeHue. B coctas rpssu
BXOJIIT M arpecCUBHbIC MPUMECU: COEIUHEHHS XJIOpa U Cepbl, Bjlara
u 1p. OHU cIOCOOCTBYIOT pa3pyLIEHUIO JJAKOKPACOYHOTO HMOKPBITHS
JBUTATENs, BOSHUKHOBEHUIO KOPPO3UHU MOJ IMiIeHKoM rps3u. [loaro-
MY peryisipHas OYMCTKAa JBUTATENsl OT IPSA3U SIBISETCS BaKHEWUIIEH
TEXHUYECKON Heo0XoauMocTeio. Ha peMOHTHBIX mnpeanpusTusx
n CTOA g 3TO#l 1eny NPUMEHSIOT BOJHBIE MOIOLIUE PacTBOPBI,
COCTOSAIIME U3 CMeCH TpuHaTpuiidocdara, KaabLIUHUPOBAHHOH CO-
IIbl, METaCUJIMKaTa HaTpuUs U JIp.

B mpopaxe ecTh crenuaibHOE CPEACTBO — aBTOOYHCTUTEID
JIBUTATENISA, TO3BOJIIOUIMI OBICTPO M Ka4eCTBEHHO OYMCTUTH JIBUTaA-
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TeJNb B YCIOBMSX Trapaka. B ero cocraB BXOIAT pacTBOPHUTENH, IO-
BEPXHOCTHO-aKTHBHBIE BEIIECTBA W HHIHOHTOPHI KOPPO3UH. ITOT
OYHMCTHUTENb XOPOIIIO CHUMAET C IBUTATENSI BCE 3arpsi3HEHUS M HE OKa-
3bIBaeT OTPHUIATENILHOTO BO3JeHCTBUS HAa MeTaul. OJHAKO OH IMOXkKa-
poornaceH, O3TOMY Iepej] HAaHECEHHEM Ipernapara Ha JABUTATeIb He-
00XO/TMMO CHATH KJIEMMBI C aKKyMYJISITOPHOU Oarapew.

JInst cHATHSL Harapa ¢ TOJOBOK LWJIMHIPOB, TMOPIIHEH, Kiara-
HOB, BBIITYCKHBIX TPYOONPOBOJOB M CBEYEH 3a)KUTaHHUS CIEIyeT
NPUMEHSTH TpernapaTsl THIIA «aBTOOYHCTUTENM Harapa», cojaepika-
II1€ pacTBOPUTENHN (KEPOCHH, KCHJION U Jp.) 1 aBTOMOOUIILHOE MO-
TopHOE Macno. [IpenapaTr ucnosib3yercst Mpu MPOrpeToM JABUTaTeIe
B COOTBETCTBUU C YKa3aHHBIM Ha 3TUKETKE CIIOCOOOM MPUMEHEHUSI.

10.12. ¥Yxox 3a 1aKOKPACOYHBIMHU NOKPBITHSAMH

YToOBI MPENOTBPATUTDH MPEKIECBPEMEHHOE CTApEHUE JIAKOKpa-
COYHOTO TOKPBITHS aBTOMOOHJISI, COXpPAaHUTh €ro OJecK, IBET H 3a-
IIUTHBIE CBOMCTBA, 32 HUM HEOOXOJUM PErysipHbIN yXxo1. YXon 3a-
KJIFOYAeTCsA B CUCTEMAaTHYECKOW MOWKE IMOKPBITHM, BOCCTAHOBIICHUH
Onecka 00pabOTKOM MOJUPYIOIIMME COCTaBaMH, a B cliydae HE0OXo-
IUMOCTH — YCTPaHEHHHM MENKUX Ne(EKTOB MOKPBHITUH (IIapamuHbl,
CKOJIbI, TPEIIMHBI), MPEJOTBPAIIAIOIIEM paclpOCTpaHEHHE HadaB-
LIEKCS B 3TUX MECTAX KOPPO3HH.

ABTOMOOUIIb 11€71€CO00PA3HO MBITh €KEJHEBHO IEPE] MOCTa-
HOBKOM Ha CTOSIHKY. DTO HEOOXOAMMO JeJaTh MOTOMY, YTO CpEeau
MOTIABIINX Ha TOBEPXHOCTh Ky30Ba 3arps3HEHUM MOTYT OKa3aThCs
TakHue, KOTOPhIC MOCTETICHHO MU(DPYHAUPYIOT B JTAKOKPACOYHOE I10-
KpbITHE (TYOpPOH, JIeroTh, cMoua). Jlydiie BCcero MbITh aBTOMOOMWIIb
U3 [UIAHTa XOJIOJAHOM BOAOH MO HEOONBIINM JABJICHHUEM JHOO IMO-
JMBaTh U3 JIEHKHU Wi Beapa. HaunHate Haso ¢ HanOouiee 3arpsi3HEH-
HBIX MECT: KOJIEC, BHyTPEHHEN MOBEPXHOCTH KPBUIbEB, IIACCH. 3aTEM
HYXXHO MBITh BECh aBTOMOOWJIb, TIOJIMBAsi BOJOW CBEPXY BHH3, HAUH-
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Hasi C KpBIIIM TaK, 4TOObI CMbIBaeMas IpsA3b HE IONajaja Ha YKe
BBIMBITBIE YaCTH Ky30Ba.

Henp3s MbITh Ky30B ropsiuei Wilm MOPCKOM BOJOM, TIOTOMY 4TO
3TO MPUBOJUT K IPEXKIEBPEMEHHOMY CTAPEHUIO U Pa3pyILEHUIO Ja-
KOKPAaCOYHBIX MOKpBITHH. Kareropndecku He peKOMEHIYEeTCS MBITh
aBTOMOOWJIb NPU TEMIIEPAaType OKPYKAIOIIEro BO3/AyXa HUXKE HYJIS.
Henb3s B moboM ciydae co3/1aBaTh pe3KHX NEPENajoB TEMIIEpaTyp
Ha JIAKOKPACOYHOM MOKPBITUH, T. €. HE HY)KHO MBITh XOJIOJHBIH KYy-
30B ropsiueil BOJI0H, JINOO HArpeThI KYy30B — BOJIOM XOJIOTHOM.

[Tpornecc Moiiku cranoBUTCS ropas3no 3pdexTuBHee, a aBTOMO-
OWJIb YMIIIe, €CIM B BOAY AOOABISATH CHEIMATbHBIE MOIOIIUE CPECT-
Ba — aBTOMOOMJIbHBIE IAMITYHU. B MX cOCTaB BXOJSAT MOBEPXHOCTHO-
aKTHBHBIE BEIIECTBA, CIIOCOOCTBYIONINE OBICTPOMY U 3(Hh(HEeKTUBHOMY
VIAJICHUIO TPsI3U, a TaKkXkKe CHelHalbHble T00aBKH, 3aMEIISIONINE
nporecc Koppo3un. ABTOMOOMIIBHBIE HIAMITYHH O€3BPEIHBI IS Jia-
KOKPAaCOYHBIX M TAJIbBAHMYECKUX TOKPBHITUH, a TAKXKE IS PEe3UHBI.

ITokazarens kadecTBa 1MIaMIyHEH — IeHa. XOpOIIUe HIaMITyHH
cHIIbHO TieHATcs. [IeHa mpu MbITbe Ky30Ba BBITIOJHSET POJIb CMa3KH,
MPEMSITCTBYIOUIEH 00pa30BaHUIO LIAPANMH, a TAKXKE YIAEPKUBAET I10-
BEPXHOCTHO-AaKTHBHBIE BEIIECTBA, CHEIHATIbHbIE OYMCTUTEIN U BOC-
KM Ha TMPOTSDKEHUHU BCero mpouecca MoMku. Ilpu mcnonp3oBaHuu
BBICOKOKAUYECTBEHHBIX aBTOLIAMITYHEH Ha MOBEPXHOCTU Ky30Ba BCe-
I'71a COXPAHSIETCS BOCKOBOM 3aIUTHBIN CIIOH.

Bce npyrue moromue BeliecTBa (CTHpaibHbIE MOPOILIKH, COAa
Y TIp.) BBI3BIBAIOT MOTYCKHEHUE M pa3pyIIeHUE MOKPBITUH, TTOATOMY
NPUMEHSTh UX Ul MBIThsl aBTOMOOWIIEH He cieayeT. HemomycTrmo
MOJIb30BAThCS OCH3MHOM JUIsl CHATHS TPYIHOCMBIBAEMBIX TISITEH.

Ecnu aBToMOOMIIb 3arpsi3HEH OY€Hb CUJIBHO, IPAKTUYHEE CHa-
Jajia BBIMBITh €r0 CHU3Y Ha 3CTaKaJe, a Y>Ke MOTOB CBEpPXY, HAuUMHas
C KpBIIIN U 3aKaH4YMBasi HU30M. B mocnenHio oyepeab MOIOT KoJie-
ca. [Tocne MBIThS MIaMITyHEM Ky30B HEOOXOJWMO TIIATEIBHO OTO-
JOCHYTh 4ucTOM BOmOM. IlocnenHsas omepauuss — 3TO yJaJeHHUE
C YMCTOM MOBEPXHOCTH OCTABILINXCS Kalelb BOJIbI.
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OTOoMy He Bcerja yAensiercs JODKHOE BHHUMAaHHUE, OJHAKO 3Ta
ornepanus gBJSETCS BECbMa BaKHOU. /€10 B TOM, YTO Karuld BOJIbI
NEUCTBYIOT KaK ONTHYECKUE JINH3bI, IOATOMY CKOHIIEHTPUPOBaHHbIE
MU COJIHEYHBIE JIy4Hd 00pa3yloT Ha JaKOKPACOYHOM IOKPBITUU KY-
30Ba Oeinechle mATHA. I ylaJeHus Kareib BIIard Jy4ile BCEro Mc-
M0JIb30BaTh 3aMmilly, IMPEIBAPUTEILHO CMOYEHHYIO B YHCTOM BOJE
U 3aT€M OTXaTyr. 3aMmIlla XOpOILIO BIUTHIBAET BOAY, HE OCTaBISET
Ha Ky30B€ BOJIOKOH M OJHOBPEMEHHO BTHPAET U PACIOJHUPOBHIBAET
BOCKH. 3aMIlla MOKET OBbITh HaTypalibHas, HO BBITOJHEE HCIOJIb30-
BaTh CUHTeTHYEeCKyt0. OHa JelieBie, a CIy)KUT HE MEHbBIIE U BBITH-
paer He Xye. 3aMIlly HEIJIOX0 3aMEHUT CTapOe MaXpOBOE MOJOTEH-
ne. Mmenno crapoe. HoBoe miist 3T0M Liesy NOAXOIUT XYyXKe.

[locne ynanenus kamenb BOJbI MOBEPXHOCTh Ky30Ba HEOOXO-
MO TIPOTEPETh YACTON CyXOH TPSMKOM.

KOHTpOJIbeIe BOIIPOCHI M 3a1aHUA

1. Yro Takoe KajJbKoMa 1 KakoH MpoIecC UMEHYeTCsl JIeKaTbKOMaHUeH ?

2. Kakue nekopaTUBHBIE MOKPBITUS Ky30Ba JIEFTKOBOTO aBTOMOOHIIS
Hanbosee NOMyIAPHBI B HACTOSIIEE BpeMs?

3. B 1em cocToAT 0COOEHHOCTH TEXHOJIOTHMYECKHX MPOIECCOB HaHe-
CEeHUs TIOKPBITHI Ha aBTOMOOHJIbHBIE Ky30Ba?

4. Kak ocymiecTBisiercst HoKpacka METaTTMIECKUX YacTed aBTOMOOWIIS?

5. Uro Ha3wiBaeTcs npoueccoM ochatupoanus aeraneit? s uero
HeoO0xoauMo ¢ochaTupoBanue?

6. B yem 3axmrouatoTcsi 0COOEHHOCTHM TOKPACKH ILUTACTMAaCCOBBIX
neranein?

7. Yrto Takoe koppo3us merauioB? KakoBa ee ponb B TeXHUKeE?

8. Kak ocyl1ecTBsieTcss aHTUKOPPO3UOHHAS 3aI[|Ta aBTOMOOUJIS?

9. [lepeuncnute 3aIMTHBIE MOKPHITHS aBTOMOOHMJIBHOTO JIBUTATEIs
W €T0 CHCTEMBI BBITTYCKa.

10. Yto Takoe IIBETOBOM KPYT M KaK COYETAIOTCS PA3IMYHBIC OTTEH-
KU 1[BETOB?

11. B yeM cyTb peryisipHOro yxo/a 3a JaKOKPaCOYHBIMHU MTOKPHITUSIMU?

12. U3 kakuX OCHOBHBIX KOMITOHEHTOB COCTOST KPacKu?

13. B ueM 0COOEHHOCTH MTOKPACKH JISTANICH U3 aJTFOMUHUEBBIX CILIABOB?
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3AK/IIOYEHHUE

AHanmu3upysi nepedeHb pPadoT M CIONKHOCTh TEXHOJIOTMYECKUX
MPOIIECCOB, BBIMOIHAEMBIX MTPU TIOHMHTE aBTOMOOWIIS, @ OCOOEHHO JBU-
ratesi, CTaHOBUTCS TIOHSTHO, TIOYEMY OT Hadajia CO3JIaHHsI TIEPBOTO IKC-
MEPUMEHTATIBLHOTO 00paslia HOBOr0 aBTOMOOWJISI U 10 MOMEHTa BBIXOJa
HOBOM MOJIEJIM HA PHIHOK MPOXOAUT TaK MHOT'O BPEMEHH — MHOTHUE MECs-
1Bl ¥ gaxe rofsl. M ocHOBHAs mpobiiemMa 3aKI04aeTcsi He CTOJIBKO B TOM,
YTO JKCIUTyaTal[HOHHBIE CBOWCTBA aBTOMOOMJISI 3aBUCSAT OT OTPOMHOIO
KOJIM4eCcTBa (paKTOPOB, HO, TJIABHBIM 00pa3oM, €Ilie U B TOM, YTO MHOTHE
u3 3TUX (HaKTOPOB HAXOIATCS MEXTY cOOOl B aHTaroHU3ME, OKa3bIBas
MPOTHBOPEYMBOE BIMSIHAE HA KOHEUHBIM pe3ynbTar. [loaTomy nckycctBo
KOHCTPYKTOPOB M UCIIBITATENEH HOBOW TEXHUKU COCTOHMT B TIOMCKAaX OIl-
TUMAJIbHBIX TEXHUYECKUX PEIICHUH, CBOEOOPa3HOro KOMIIPOMHCCA MEXK-
Jly B3aMMHO MCKJTIOYAIOIIMMHU SIBICHUSMH H TTPOIIECCaMHU.

TIOHMHT aBTOMOOWIIS — 3TO HapyYIIEHUE BCECTOPOHHE OTJIAXKEHHOI,
ONTUMHU3UPOBAHHON KOHCTPYKIIMKA aBTOMOOWJIS, BBICTPAJaHHOM 3aBO-
JIOM-M3TOTOBUTEJIEM B PE3YIbTATE UIUTEIBHBIX TEOPETUUECKUX U DKCIIE-
PUMEHTAJILHBIX MOMCKOB. IIpakTuuecku TiOHEp Ha 0a3e ompenereHHON
MOJIESIA CO3/1a€T HOBBLIN aBTOMOOMIIL, 00IaJAr0IINM WHBIMA CBOMCTBAMHM.
[TosroMy i mONTy4eHHs! TTOJIOKUTENBFHOTO Pe3yJibTaTa HEOOXOAUM BBI-
COKHMIA poheccHoHaIM3M TIOHEPOB, ONMPAOIIUICS Ha TITYOOKHE 3HAHUS
B PA3NMUYHBIX pa3feniaX HAyKd U TEeXHUKH. Takue 3HaHUS JaeT TeXHUYe-
CKOE BbICIIIee yUeOHOE 3aBe/ICHHE.

JIJis TOBBIIIEHUS TapaHTHH OE30MacHOCTH JIBHUTATENs 1[eJIec000-
pa3HO BHOCHTHb W3MEHEHHUS B JIBUTATENh MalleHbKUMHU Ao3amu. [locie
KOKIOM PEKOHCTPYKIMHM HY)KHO THIATEIBHO OOCIEAO0BaTH BUTATEIh
Y IPOTECTUPOBATH €0 BBIXOJHBIC MapaMETPhl HA HAJIWYHE MPU3HAKOB
JIETOHAIIMHY ¥ WHBIX U3MEHEHUH B peKUME pabOThl, YTOOBI CBOEBPEMEH-
HO MPEIOTBPATUTH BO3MOXKHBIE TIPOOIEMBI.

[Torpeburenp, mpexe yeM 3aKa3aTh U BHIOTHUTH MPOEKT MOIH-
¢uKanuu aBTOMOOWJISI, OCHOBHOM COCTAaBIISIONIEH KOTOPOTO SIBISETCS
nepeodopyA0BaHNE IBUTATENS, JOJDKEH MOHATh M TIOYYBCTBOBAThH BCIO
CIIOKHOCTH 3TOM MPOLEAYpPHl U MPUHATH B3BEIIEHHOE PEUICHHE, BKIIIO-
Yaroliee OTBETCTBEHHOCTH 3a PE3yJIbTaThl TIOHUHTA.
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ITPUJIOXXEHUE
Tabauya I1.1

JAuarnocTuyeckue Koabl kouTpoaiepa MP7.0 «BOSCH»
asurareyaeii BA3-2111 u BA3-2112

Ne — HeucnpaBHocTh kK012

Ne — HeucnpaBHocTh kK012

P0102 — Huskuil ypoBeHb CUTHana aat-
YHKa MacCOBOI'0 Pacxoja BO3ayXa
P0103 — Beicokuii ypoBeHb CUTHaIa
JIaTYMKA MacCOBOT'0 pacxoja Bo3ayxa
PO115 — HeBepHslil curnan faTdauka
TeMIepaTypbl OXIAKIAAFOIEH KUIKOCTH
P0117 — Huskuil ypoBeHb CUTHana aat-
YyHKa TeMIepaTypbl OXIaKIAOIIEH
KUJIKOCTU

P0118 — Beicokuii ypoBeHb CUTHaIa
JTaTYMKA TEMIIEPATypbl OXJIaXKJaroIIen
KUIKOCTU

P0122 — Huskuii ypoBeHb CUTHaNa
JIaTYMKA MOJIOXKEHUS IPOCCENIbHOM 3a-
CIIOHKHU

P0123 — Beicokuii ypoBeHb CUTHaIa
JIaTYMKA TOJNOXKEHUS! IPOCCEIbHOM 3a-
CIIOHKHU

PO130 — HeBepHblii curHan qaTuvka
KHCIIOpPOAa

P0132 — Beicokuii ypoBeHb AaTUMKA
KHCIIOpPOAa

P0134 — OtcyrcTBUE cUrHana JaTuvka
KHCIIOpPOAa

P0201, P0202, P0203, P0204 — O6psIB
Leny ynpasiieHust popcyHkamu 1, 2, 3
1 4-ro LWIMHAPOB COOTBETCTBEHHO
P0261, P0264, P0267, P0270 — 3ambIka-
HHE Ha Maccy [Ny yrpasieHust ¢op-
cyHkamu 1, 2, 3 u 4-ro UMIUHIPOB CO-
OTBETCTBEHHO

P0444 — 3amblkaHne HA UICTOYHUK MUTA-
HUSI WM OOPBIB LIETN YIpaBJICHHS KIla-
MIaHOM NPOJYBKH ajcopbepa

P0445 — 3ambikaHue Ha Maccy Lenu
YIIpaBJICHUS KJIAITAHOM TIPOIYBKH a1-
copbepa

P0506 — Huzkme 000pOTHI XOJIOCTOTO X0OIa
P0507 — Beicokue 000pOTHI XOJIOCTOTO
xoaa

P0560 — HeBeproe HamnpsbkeHue 60pTo-
BOH ceTH

P0562 — IloHmkeHHOE HAaNpsKEHNE
0OpTOBOI ceTn

P0563 — I1oBbIIeHHOE HANIPSKEHNE
0OpTOBOI ceTn

P0601 — Ommnbka KOHTPOIEHON CyMMBI
3y

P0603 — Ommbka BHemHero O3Y
P0604 — Ommbka BHyTpernero O3Y
P0607 — HeBepHblil curnan kaHamua Jie-
TOHAIIMU KOHTpOJUIEpa

P1102 — Huzkoe conpoTuBIeHHE HAarpe-
BaTeJsl JaTYMKa KUCIopoaa

P1115 — HecnipaBHasi 1iemb yrpaBiieHUs
HarpeBa JaT4uKa Kucjaopoa

P1140 — HesepHsblil curnan faTdauka
MaccoBOI'0 PacXofa BO3AyXa

P1500 — O0OpsIB 1IeTH yIpaBIICHUS peie
3JIEKTPOOEH30HACOCa

P1501 — 3ambikaHue Ha Maccy Lenu
yIIpaBJIEHUS pejie 3JIeKTpoOeH30Hacoca
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Oxonyanue maon. 11.1

Ne — HeucnpaBHocTh K012

Ne — HeucnpaBHocTh kK012

P0262, P0265, P0268, P0271 — 3ambIka-
HHE Ha UCTOYHUK IUTAHUS LENH yIpaB-
nenust popcynkamu 1, 2, 3 u 4-ro uu-
JIMHAPOB COOTBETCTBEHHO

P0327 — Huskuil ypoBeHb CUTHana Jaat-
YHKa AETOHALINH

P0328 — Beicokuii ypoBeHb CUTHaJIA
JIaTYMKA JETOHALIIH

P0335 — HeBepHslil curnan faTdauka
MOJIOXKEHHS KOJIEHYATOro Bajna

P0480 — HecripaBHas Lienb yrnpaBaeHUs
perie BeHTWIIATOpa OXJIaXKICHUS

P0500 — HeBepHblil curnan faTdauka
CKOPOCTH aBTOMOOMIIS

P0503 — INpepriBatomiuiics CUrHan aat-
YHKa CKOPOCTH aBTOMOOMJIS

P1502 — 3amblkaHne HA UICTOYHUK MUTA-
HUS UENH YIPABJICHUS PEJie dJIEKTPO-
OeH3oHacoca

P1509 — Ileperpy3ka Lenu yrnpasiIeHHs
PEryJISITOPOM XOJOCTOTO X0J1a

P1513 — 3amblkanue Ha Maccy Lenu
YOPAaBJIECHUS PETYIATOPOM XOJIOCTOTrO
xoaa

P1514 — O0psIB 11K yIipaBIICHUS pe-
TYJSTOPOM XOJIOCTOTO XO/1a

P1570 — Hesepnsriit curnan ATIC

P1602 — [Ipommaganue HanpsbKeHUs 60p-
TOBOM CETH B KOHTPOJLIEPE

P1689 — Ommbounsie 3HaYEHU KOLOB
MaMSTH OMTHOOK KOHTPOJUIEpa

Tabruya I1.2

JAuarnoctuyeckue Koabl KOHTpoJiepa « I HBapb-4»
asurareyaeii BA3-2111 u BA3-2112

Ne — HeucnpaBHocTh kK012

Ne — HeucnpaBHocTh kK012

12 — JluarHocTrueckas Lenb KoH-
TPOJIBHOM JaMIIbI UCIIPaBHA

13* — Hu3kuii ypoBeHb CUTHAJIA TaTYH-
Ka KUCIIopoJa

14 — Beicokuii ypoBeHb CUTHaJIa AaT-
YylKa TeMIepaTypbl OXIaKIAOIIEH
KUJIKOCTU

15 — Huskuil ypoBeHb CUTHAJIA JaT4nKa
TEMIEPATyphl OXJIaX A0 KUIKOCTH
16 — IloBbIIeHHOE HANIpsDKEHHE OOpPTO-
BOM ceTH

17 — IloHm>xeHHOE HarpshKeHue 0opTo-
BOM ceTH

19 — HeBepHblil curHai faT4uka mnono-
YKEHUS KOJICHYaTOoro Bajia

21 — HeBepHoe nonoxeHue 1pocceib-
HOM 3aCIIOHKH KapOropaTopa (BBICOKOE
HaIpsDKEHUE CUTHaIa)

22 — HeBepHoe NONOXKEHUE IPOCCEb-
HOM 3aCIIOHKH KapOropaTopa (HU3KOe
HaIpsDKEHUE CUTHaIa)

24 — Her curnana AaT4yuka CKOpOCTH
aBTOMOOWIIS

25* — BpIcOoKuii ypOBEHb CHTHaJa Jat-
YyHKa TeMIEepaTyphl BO3yXa

26* — Hu3kuii ypoBeHb CUTHAJIA TaTYH-

Ka TeMIIepaTypsl BO3AyXa
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Oxonyanue maon. 11.2

Ne — HeucnpaBHocTh kK012

Ne — HeucnpaBHocTh kK012

27 — BeIcokuil ypOBEHb CHUTHaJIa
CO-noTeHnuomeTpa

28 — Huskuil ypoBeHb cUTHaANA
CO-noTeHnuomeTpa

33 — HeBepHblii curnai qaTuuka mMac-
COBOT0 pacxojia Bo3ayxa (BBICOKas yac-
TOTa Ha BBIXOJIE JJATYHKA)

34 — HeBepHblii curHai JaT4uKa mMac-
COBOT0 pacxoja Bo3ayxa (HU3Kas Jac-
TOTa Ha BBIXOJIE JJATYHKA)

35 — OTkiIoHEHNE 000POTOB XOIOCTOTO
xoaa

38* — BrICOKMi1 ypOBCHb CUTHAJIA JaT-
YlKa KHCI0poaa

41** — HeBepHbIil cUTHAN JaTYMKa
(assr

43 — HeBepHblii CUTHAJ JaTYMKa JIETO-
HaIA

44%* — Het oTKJIMKA JaTYMKA KHCIOPOIa
pu 00CTHEHUU CMECH

45% — Het oTKJIMKA JaTYMKa KHCIOPOa
TIpY 00OTaIlIeHUH CMECH

51 — Ommoka II13Y

52 — Ommbka O3Y

53*** — Ommoka JI13Y

61*** — OmmobKa CBsI3U ¢ UMMOOMITH3A-
TOPOM

* Komer 13, 25, 26, 38, 41, 44 u 45 He UCTIONB3YIOTCS B JTAHHOW CHUCTEME YIPABICHUS

JIBUTATEJICM.

** Kon 41 ucnone3yeTcs B CHCTEME PacHpeeIeHHOT 0 MOCIeJ0BaTeIbHOIO BIPBICKA TOILIHBA.
**% Kompl 53 1 61 MCHONB3yIOTCS ITPU KOMIUTEKTANH CHCTEMBI HMMOOMIIN3aTOPOM.

Tabruya I1.3

JuarnocTuyeckne Koabl KOHTpoJIepa «SHBapb-5.1»
(M1.5N «<BOSCH») nBurareueii BA3-2111 u BA3-2112

Ne — HeucnpaBHoCTh K012

Ne — HeucnpaBHocTh kK012

P0102 — Huskuil ypoBeHb CUTHana Jaat-
YHMKa MacCOBOIO pacxoja BOo3IyXa
P0103 — Beicokuii ypoBeHb CUTHaIa
JIaTYMKa MacCOBOTO pacxoja BO3ayXa
P0117 — Huskuil ypoBeHb CUTHana aat-
YylKa TeMIepaTypbl OXIaKIAOIIEH
KUJIKOCTU

P0118 — Beicokuii ypoBeHb CUTHaIa
JTaTYMKA TEMIIEPATypbl OXJIaXKaroIIei
KUJIKOCTU

P0122 — Huskuil ypoBeHb CUTHana aat-
YHKa MOJIOKEHUs JPOCCENBHOM 3aCIIOH-
KH KapOropaTopa

P0123 — Beicokuii ypoBeHb CUTHaJIa
JIaTYMKA TOJIOXKEHUS IPOCCEIbHOM 3a-
CJIOHKHU KapOroparopa

P0131 — Huskuil ypoBeHb cUrHana aat-
YlKa KHCI0poaa

P0132 — Beicokuii ypoBeHb CUTHalIa
JlaT4YMKa KUCIIopoaa

P0134 — OtcyrcTBUE cUrHana JaTuvka
KHCIIOpoJa

P0135* — HencripaBHOCTH TSN YTIPAB-
JIEHUs HarpeBaTesieM JaTdrKa KUCIopoa
P0171 — Her oTkiuka faT4nka KUCIO-
poxa npu 00eTHEHUH CMECH
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Oxonyanue maobn. I1.3

Ne — HeucnpaBHocTh K012

Ne — HeucnpaBHocTh kK012

P0172 — Her oTknuka 1aT4nKa KUCIIO-
pozaa npu o0oTanIeHNH CMECH

P0325 — OOpbIB MiIM KOPOTKOE 3aMBbI-
KaHUE B LIENH JaTYUKa ACTOHALUU
P0327 — Huskuil ypoBeHb CUTHana Jaat-
YlKa JIETOHALUU

P0328 — Beicokuii ypoBeHb CUTHaIa
JTaTYUKA AE€TOHALUU

P0335 — HeBepHblii curHan nqaTuvka
MOJIOXKEHHS KOJIEHYaTOro Bajia

P0501 — HeBepHblii curHan qaTuvka
CKOPOCTH aBTOMOOMIIS

P0505 — Ommbka perynupoBaHus Xo-
JIOCTOTO X0J1a

P0562 — ITonmxeHHOE HaNpsHKEHHUE
0OpTOBOI ceTn

P0563 — I1oBbIIeHHOE HANIPSKEHNE
0OOpTOBOI ceTn

P0601 — Ommodka [13Y

P0603 — Ommodka O3Y

P1600 — Her cBsizu ¢ AIIC

P1603 — Ommoka OPII3Y

* Kop TonmpKo 715t KOHTposuiepa «STHBapb-5.1».

Tabnruya 1.4

JAuarnocTuyeckue Koabl HeMCIIPABHOCTeH
KOMILTIEeKCHOI cucTteMsbl ynpasJjenns apurarejsem « MUKAC 5.4.»

Ne — HeucnpaBHocTh kK012

Ne — HeucnpaBHocTh kK012

12 — Hauayo pabotsl O110Ka B pexxume
CaMOJMarHOCTUKU

13 — Huskuil ypoBeHb CUTHaNA ¢ AaT-
YHMKa MacCOBOIO pacXxoja BOo3IyXa

14 — Beicokuii ypoBeHb CUTHaJIa C J1aT-
YHMKa MacCOBOIO pacXxoja BOo3IyXa

17 — Huskuil ypoBeHb CUTHANA ¢ AaT-
YyHKa TeMIepaTypbl BO3yXa

18 — Beicokuii ypoBeHb CHUTHaJIa C J1aT-
YyHKa TeMIepaTypbl BO3yXa

21 — Huskuil ypoBeHb CUTHANA ¢ AaT-
YylKa TeMIepaTypbl IBUTATENs

22 — BbIcoKui ypOBEHb CHTHAJIA C J1aT-
YylKa TeMIepaTypbl IBUTATENs

23 — Huskuil ypoBeHb CUTHANA C AaT-
YHKa MOJIOKEHUs JPOCCENBHOM 3aCIIOH-
KH KapOropaTopa

24 — BeIcOKUi YypOBEHb CHUTHAJIA C J1aT-
YHKa MOJIOKEHUS JPOCCENBHOM 3aCIOH-
KH KapOropaTopa

25 — Huskuil ypoBeHb HaNpsKEHUS B
OOpPTOBOM CETH aBTOMOOMIIS

26 — BeIcokuii ypoBEeHb HaNpsKEHUS B
OOpPTOBO CETH aBTOMOOMIIS

31 — Hu3kwmii ypoBeHb CUrHaJIa IIOTEH-
uuometrpa CO

32 — BeIcokuii ypOBEHb CUTHaJIA MO0-
tenuomerpa CO

51 — HencnpaBHocts Ne 1 B Giioke
YIIpaBiIeHUS

52 — HencnpaBHocts Ne 2 B Giioke
YIIpaBiIeHUS

53 — HeucnpaBHOCTh JaTYMKa MOJIOXKE-
HUSI KOJISHYAaTOr o Bajia
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Oxonyanue maon. 11.4

Ne — HeucnpaBHocTh kK012

Ne — HeucnpaBHocTh kK012

54 — HeucnpaBHOCTh IaTYMKA MOJIOXKE-
HUS paclpeieNIUTENFHOTrO Bajla

61 — HencnpaBHocTts Ne 3 Gi0Ka
yIIpaBJIeHUS

62 — HencnpaBHOCTb OnepaTUBHOM
namsITH OJIOKa yHpaBJIeHHs

63 — HeucnpaBHOCTH OCTOSIHHOM Ma-
MSITH OJIOKa yIpaBIICHUS

64 — HeucnpaBHOCTb NPU YTEHUU 3HEP-
TOHE3aBHCHMOM MaMsTH OJI0Ka yrpas-
JICHUSI

65 — HeucnpaBHOCTB NpH 3aIMCU

B DHEPrOHE3aBUCUMYIO TAMSTH OJIOKa
yIIpaBJIeHUs

131 — HeucnipaBHOCTH (hOpCYHKH

1-ro numuHApa (KOpOTKOE 3aMbIKaHHE)
132 — HeucnipaBHOCTH (hOPCYHKH

1-ro nunuHpa (00pHIB)

133 — HeucnipaBHOCTH (hOpCYHKH

1-ro numuHApa (KOPOTKOE 3aMbIKaHHE
Ha KOpITYC)

134 — HeucnipaBHOCTH (hOPCYHKH

2-ro nMIMHpa (KOPOTKOE 3aMbIKaHHE)
135 — HewucnpaBHOCTB (hOpPCYHKH

2-ro nunuHapa (0OpHIB)

136 — HeucnipaBHOCTH (hOpCYHKH

2-ro nuIMHApa (KOpOTKOE 3aMbIKaHHE
Ha KOpITyC)

137 — HeucnipaBHOCTH (hOpCYHKH

3-ro nunuHApa (KOPOTKOE 3aMbIKaHUE)
138 — HeucnipaBHOCTH (hOpCYHKH

3-ro nunuHApa (00pHIB)

139 — HeucnipaBHOCTH (hOpCYHKH

3-ro muuHApa (KOPOTKOE 3aMBIKAHHE
Ha KOpITYC)

141 — HeucnipaBHOCTH (hOPCYHKH

4-ro nunuHApa (KOPOTKOE 3aMbIKaHHE)
142 — HeucnipaBHOCTH (hOPCYHKH

4-ro nunuHapa (0OpHIB)

143 — HeucnipaBHOCTH (hOPCYHKH

4-ro nuuHApa (KOpOTKOE 3aMbIKaHHE
Ha KOpITYC)

161 — HeucripaBHOCTh OOMOTKH

1-ro perynsaTopa AOMOIHUTETHLHOTO
BO3/1yxa (KOPOTKOE 3aMbIKaHHUE)

162 — HeucnipaBHOCTh OOMOTKH

1-ro perynsaTopa AOMOIHUTETHLHOTO
Bozayxa (P/IB) (oOpsIB)

163 — HeucnipaBHocTh 0OMoTkm 1 P/IB
(KOpOTKOE 3aMBIKaHKE Ha KOPITYC)

164 — HeucnipaBHocTh 0OMoTKH 2 P/IB
(KOpOTKOE 3aMBIKaHHE)

165 — HeucnipaBHocTh 0OMoTKH 2 P/IB
(oOpsbIB)

166 — HeucnipaHocTh 0OMoTKH 2 P/IB
(KOpOTKOE 3aMBIKaHHUE Ha KOPITYC)

167 — HeucnipaBHOCTH Lienu penie OeH-
30Hacoca (KOPOTKOE 3aMbIKaHHUe)

168 — HeucnipaBHOCTH 1ien perie OeH-
30Hacoca (00pHIB)

177 — HeucnpaBHOCTb 1I€TIN Pa3rpy-
304HOT0 pesie (KOPOTKOE 3aMbIKaHue)
178 — HeucnpaBHOCTH 111K pa3rpy-
304HOTO0 pesie (0OpHIB)

181 — HencnpaBHOCTb LieNH KOHTPOIb-
HOU J1aMITbl (KOPOTKOE 3aMBIKaHHE)
182 — HencnpaBHOCTb LieNH KOHTPOIb-
HOH namriel (0OpBIB)
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