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HPEAUCJIOBHE

JucuuminHa «JluarHocTHuyecKkue HOPMATHBBI» 3aHUMAaeT 0co00€ MECTO B
nporecce GOPMUPOBAHHUS CIICIUAIMCTOB B 00JIACTH aBTOMOOMIIBHOTO TPAHCITOPTA.
s psiia moCIeayIonMX IPeIMETOB, BXOIANIMX B YUCOHBIN IJIaH HAIpaBICHHS
23.03.03 - «Dkcrmnyaranus TPaHCIOPTHO — TEXHOJIOTHYECKUX MAIIuH |
KOMILUIEKCOB»  NMpO(GUIb TMOATOTOBKH: ABTOMOOWJIBHBIA  CEPBUC, JIaHHAsS
JTUCHUIUITMHA SIBISETCS OMHOW M3 0a30BbIX. [losTomy T1iyOOKMEe 3HaHUS,
MIOJIYYCHHBIC B MPOIECCE OCBOCHHUS JAHHOW JUCIMIUIMHBI, HAIIPSIMYIO CBSI3aHBI C
BBICOKMM Ka4e€CTBOM IOJITOTOBKH CIEIIHATUCTOB-TPAHCIIOPTHUKOB.

[TpakTHyeckoe 3aHATHE MO JMCIUILUIMHE «/lparHocTHveckre HOPMATHBBD»
MIPOBOJISITCS C IICJIBI0 TIPUBHUTHUS CTYACHTaM TBEPABIX 3HAHWUK IO yCTPOWCTBY U
IPHUHINAITY PaOOThl CHJIOBBIX arperaTroB aBTOMOOWIISA, M MX 3JICKTPOHHBIX CHCTEM
yIpaBJICHUS.



TEMA Ne 1 OcHoBHBIE 3 TANIBI JUATHOCTHKH AaBTOMOOWJILHBIX JIBUraTeJ el

1. MeToauka npueMa aBTOMOOWJIAA B PEMOHT

1.1. O6mue cBeeHus 00 ITANAX JMATHOCTHYECKHUX PadoT

[Iporiecc nUAarHOCTHKHU JBUTATeNell BKIIOYAaeT B ceOs Leiblid psan paboT u
orepaliuii, Iocjie10BaTeIbHOCTh TPOBEACHUS KOTOPBIX MPEJCTaBIeHa Ha puc. 1.

Kak Buano w3 puc. 1, Ha »drTanme mnpueMa aBTOMOOWIS B PEMOHT
bopmymupyercs aedekr. OgHAKO NPUYMH  BO3HUKHOBEHHUS Je(EKTOB MHOTO.
[lpyunHa nedexkra MOXKET OBITh H3-32 HEHUCIPABHOCTU JJIEMEHTOB CHCTEMBI
ynpaieHust asurateneM CVY/[, TOIIMBHONW CHCTEMBI, CUCTEMBI 3aKUTaHUS,
MEXaHUYECKOMN YaCTH JABUTATENS, BHIXJIOMMHOW CUCTEMBI.

Hamuune nedexkra B CVY]Jl MoOXeT TmNpuUBECTM K OTKIOHEHUIO OT
YCTAHOBJICHHBIX HOPM Kak mapameTpoB padoTel camoit CY /| u gBurartesns B 1eJIOM,
TaK U COJIep)KaHHe KOMIIOHEHTOB BBIXJIONHBIX ra3oB (CO, CH, CO;, O;), 3nHaueHue
asMOaa, yron onepexkeHus 3axuranus (YO3), yroil 3aMKHYTOIO COCTOSIHHS
katymku 3axuranus (Y3CK), BenuuruH HanpsiKeHUs Ipo0osi UICKPOBOTO paspsiia Mo
UJIMHAPAM JBUTATENS U IPYTUX MapaMeTpoB (B pa3IMUHbBIX PEKUMaX paObOThI).

Ha »tame oOmeid AMarHOCTUKH MPOU3BOAMTCS HU3MEPEHHE Pa3IUYHBIX
COBOKYITHOCTEW IMapaMeTpOB U aHaJU3 pPe3yJbTaTOB HM3MEPEHUN Ha NpeaMeT
COOTBETCTBHSI ycTaHOBIEHHbIM HopmaMm. Cormacho ['OCT Ttakoit mpouecc
0003Ha4Yar0T TEPMUHOM TECTUPOBAHUE TEXHUYECKOTO COCTOSIHUSI.

OcHoOBHBIE omepanuu OOIIEH TUArHOCTUKHM JBUTATENSI BKIIIOYAIOT B CeOSs:
MPOBEPKY KOJOB HEUCIPABHOCTEH CHCTEMBI YIPABJICHUSA, MapaMETPOB CUCTEMbI Ha
MPaBIONOA00HOCTh 3HaUYCHHE KOI(P(PUIIMEHTOB aJalTUBHBIX YPOBHEH; M3MEpEHHUE
COJIep KaHMs BBIXJIOMHBIX Ta30B; U3MEPEHHUE 3HAYCHHUIN MPOOUBHBIX HATPSKCHUM Ha
AJNIEKTPOAAaX CBEUEH IUIUHIPOB; U3MEPEHHUE BEIIMUUHBI KOMIIPECCUH TI0 ITUIUHIPAM

ABUTATCIIA U OMPCACIICHUC [IBETA KOHYCOB CBEUCH 3a)KUTaHUSI.
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Puc. 1. brnok-cxema »TamoB MpPOBENCHUS] JAHATHOCTUKA aBTOMOOMIBHBIX

JIBUTATEICH.

[Tocne mpoBeneHHs TECTOB OOINEH MUATHOCTHKU JBHUTATENsT TPOBOIAUTCS
NpeABapUTEIbHBIN aHAIM3 Pe3yJIbTaTOB U3MEPEHUH, U B Cilydae HEOOXOJIUMOCTH, B

3aBUCUMOCTH oT BHJAa HEHCIIPABHOCTHU IMPOBOIATCA JOITIOJTHHUTCIIBHBIC



TEXHOJOTHYECKHE TECThI: MpOoBepKa (a3 razopacnpeaeneHus; U3MepeHne JaBICHHUS
TOIUIMBa B TOIUIMBHOM Maructpanu; mnposefeHue Ttecta «bamanc GopcyHOK»;
U3MEPEHHE NPOTUBOJABICHUS KAaTaJIUTHYECKOTO HEWTPAIM3aTopa; HW3MEPECHHE
paspsDKeHHs BO  BCachIBAlOLIEM KOJUIEKTOPE; HU3MEPEHHE YIVIa ONEPEKECHMUS
3a)KATAHUS.

Hanpumep, ans nokanu3auuu 1e(EeKTOB B BBIXJIONHON M BCaChIBAIOLIEH
CUCTEMaX, MPOU3BOAMUTCSI  MU3MEPEHHE NPOTUBOLABICHUS HEUTpaln3aTopa H
U3MEPEHHUE CTEIECHU Pa3psHKEHUS BO BCACBIBAIOIIEM KOJUIEKTOpe asurarens. Ilpu
NOJIO3PEHNN Ha Haluuue ae(eKTa B TOIUIMBHOW CUCTEME IPOBOAMTCS U3MEPEHUE
JABJICHUSl TOIJIMBA B TOIUIMBHOM MarucTpaid M TecT OaaHca (OPCYHOK, a IpH
NOJIO3PEHUH Ha JAePEKT B MEXAHMYECKOM YacTH JBHUratess JOMOJIHUTEIbHO
IPOBOANUTCSA NPOBEpKa (a3 razopacupeesICHuUs.

Ecnu u nocne HOMOJHUTENBHBIX U3MEPEHUI HEUCIIPABHOCTh HE YCTAHOBIICHA,
TO MPOBOJUTCS YIJIyOJIEHHAs! AUarHOCTUKAa OCHOBHBIX CHUCTEM JIBUTaTelIs: CUCTEMBI
VOPABJICHHS]  JABUTATENIEM; TOIUIMBHOM CHUCTEMBI; CHUCTEMBl 3aKUTaHUSA W
MEXaHU4eCKOM vactu asurarens. llocime  ycTaHOBIEHMS ~ HEUMCIPaBHOCTH
aBTOMOOUJIb HampasisieTca B 30Hy TO u pemoHTa. 3aTeM MPOU3BOAMUTCS OIEHKA

Ka4CCTBa IIPOBCACHHBIX pa60T H BbIJa4a aBTOMOOMIIS KIIUCHTY.

2. Leab padorel: U3yunTh Tansl mpremMa aBTOMOOWIISI B PEMOHT; HAYYHUTCS
cobuparh MH(OPMALMIO OT KIMEHTa O HEUCIPABHOCTU JBHUTaTels M €ro CUCTEM U
IIPOBOJIUTH BHEIIHWKA OCMOTP TOJKAIIOTHOIO IPOCTPAHCTBA; OCBOUTH METOAUKY
JMArHOCTUKH JABUTATENS U €M0 CUCTEM MO BHELTHUM NpU3HAKAM UX PabOThl; HAYUUTCS
IPOBOJUTH IPOBEPKY OOLIErO COCTOSIHUSL M pabOTOCIIOCOOHOCTH OCHOBHBIX Y3JIOB

aBTOMOOWJTA.

2.1. JTanel npueMa aBTOMOOUJISI B PEMOHT
[Tpuem aBTOMOOWMIISI B pEMOHT MIPOU3BOJUTCS B TPU dTara:
- cOop wHpoOpMamMM OT KIMEHTa W BHENIHUH OCMOTP TIOAKATIOTHOTO

MIPOCTPAHCTBA;



- IMarHOCTUKA paOOTHI ABUTATENs 10 BHEIIHUM IIPU3HAKAM;
- TpoBepka OOIIEro COCTOSHUA W PabOTOCIIOCOOHOCTH OCHOBHBIX —Y3JIOB

aBTOMOOWJIA.

2.2. Coop wuHopManMu OT KJIMEHTA 0 HEUCNPABHOCTH JBUTraTesisi U €ro
CHCTEM M NMPOBe/IeHNe BHEIIHEro 0CMOTPA MOAKANOTHOIO MPOCTPAHCTBA

C6op wuHpOpMaIMM TPOBOAUTCS ST TOro, 4YTOObI CO CJOB KIMEHTa
chopmynrpoBaTh AeHEKT W y3HATh IMPU KAKOM pEKAME pabOThI OH TIPOSBISCTCS.
OCHOBHBIE BO3MOXXHBIE TPU3HAKA HEUCHPABHOCTEH TNpeiCTaBieHbl B Tadiuie 1:
JIBUTATENb HE 3aITyCKaeTCs; JIBUTATENb 3aITyCKAeTCsl W TJIOXHET; TPYAHbIA JBUTATEIs;
«TUTaBalOT» OO0OPOTHI XOJIOCTOTO XOJa; HE COOTBETCTBYIOIIAs 4YacTOTa BpaIICHUS
KOJICHYATOT0 BaJia Ha XOJIOCTOM XO/Iy; ABUTATENb TIIOXHET Ha XOJIOCTOM XOJIy; IBUTATENh
IJIOXHET TOJ Harpy3Koi; 3ajiepikka Ha yIpaBIIIoIee BO3JCHCTBUE Ha TeNallb
aKcesieparopa; IUIOXO€ YCKOpeHHe (Iuioxas MPUEMHUCTOCTh); TPOBAJ; YAap; PHIBKH,
MOZIEPTMBaHNE aBTOMOOWIISL; IETOHALINS, KATMITBHOE 3a)KUTaHHSL.

Heo0xomMo BBISICHUTE, KaK BO3HHUK U Pa3BUBAICS JIE(PEKT, MPU KAKMX YCIIOBHIX OH
MPOSIBIIACTCS, HAPUMED, TIPU HArpeBe, BUOpaIMsIX WK Apyrux (axropax. Ecm npuuanHoi
HEWCIIPABHOCTU SIBIISIETCS. BUOpAlMsi, TO HEOOXOJUMO aKKypaTHO [IOIIaTaTb BO BCEX
HAIPaBJICHUSIX Pa3heMbl JIATYMKOB, HCTIOHUTEIBHBIX YCTPOMCTB, 3JIEKTPOHHOTO OJI0Ka
yIpaBJIeHHs], TIIABHOTO PeJie v APYTHX (pHC. 2),

HeoOxomMo BBISICHUTH B KaKOM PEXHUME PaOOTHI JBUTATEIS]  TPOSIBIISCTCS
HEWCIIPABHOCTH (ITPU CTPOTAHUW C MECTa, YCKOPEHUHW WM TPU MOCTOSIHHOW CKOPOCTH
JBIDKCHHMS), KaKhe MPeIympekIaroliie HHINKATOpbl Ha TaHEId MPUOOPOB MPH STOM
3aropajguch U T.1.). HeoOXoauMo y3HaTh Takke KaKue TOIBITKH YK€ JCNAINCh IS
JIMKBUJAIMY JiedeKTa.

ITocne Toro, kak naedext chopMyIMpOBaH CO CJIOB BJaJeNblla HEOOXOIUMO
yOenuTbess B €ro Hamuuuu. J[7s 3TOro MpOBOAST MPOBEPKY padOTy IBUTATENS] Ha

XOJIOCTOM XOJTy Y, €CJTH HEOOXOIUM, TO U TIPU JBUYKCHUN aBTOMOOHIIS.



[Ipr3HaKu HEUCIIPABHOCTH

Tabmura 1.



HewncnpaBHOCTH

OrncaHune HCUCIIPABHOCTH

ITyck nBuraremns

Ile"aTen b HEC 3aITyCKacTCs

Craprep BpalaeT KoJIeHUaThIi BaJl, OTHAKO
OTCYTCTBYIOT BCIIBIIIKH B LIEJMHAPAX ,JBUTATENb
HE ITyCKaeTcsl

I[BHI‘ aTECJ1b 3aITyCKacTCA U
TJIOXHET

HauuHarorcst BCIBILIKY B HUJIHMHApax, OOAHAKO
JABUT'ATEJIb I'TIOXHET U HE 3aITyCKacTCs

3aTpyIHEHHBIH 3aITyCK

,HBPH"&TCJ'IB 3aBOJIMTCS T10CIIE JUTATEIbHOM
IIPOKPYTKHU CTAPTCPOM.

CrabmIbHOCTB pabOThI
JIBUTATEIISI HA PEXKAME
XOJIOCTOr O X0/1a

“ITnaBarot”’000pOTHI
XOJIOCTOrO X071

Usmensiercs (“ruaBaer’”) 4acToTa BpallleHUs
KOJICHYAaTOr O BaJjla IBUrATelIsl HA PEIKHME
XOJIOCTOrO X0/1a

HepaBHomepHast pabora
JBUTaTesIsl HA XOJIOCTOM
Xomy

OOBIYHO 3aKJTFOUCHHE O HATMYHH JaHHOI'O
MPHU3HAKA HEUCIIPABHOCTH MOXKET OBITH CIEIAHO
ITyTEM OTCIIC)KEBAHUS CTPEIIKH TaXOMETpa, a
TaKoKe MPH OIIYIIEHUH BUOpAIMK HA PYJICBOM
KOJIECe, pblyare MepeKItoYeHus repeiay, Ky30Be U
T.21. Ha3zpiBaeTcsi HEpaBHOMEPHBIM XOJIOCTHIM
XOIOM

Hecootrserct Byronas
HJacToTa BpaliCHUs
XOJIOCTOr'o Xo1a

Yacrora BpallCHUs XOJIOCTOr'o X0/1a HE
COOTBETCTBYCT O6BI‘IHOI71, IITaTHOM BEJIMUCHE.

JIBUraTenp riioxXHeT

IIBHFaTeJ'lb TJIOXHET IPU CHATHH HOI'M C NI€JAIIA
aKcemparopa, HE3aBUCHUMO OT TOI'O ,JABMKETCS JIU
aBTOMOOWJIb YIJIM HET

JIBurareib rioxHeT(Imoz
Harpy3Koi,pass out —
JIOCTIOBHO’’yracaet’)

JlBurarens Npu HaXKaTHE Ha Ie/iajib akceJparopa
(yrpaBiieHHE I€JaJIbI0) WIIH TO]1 HATPY3KOH.

Pabora jaBurarens npu
JIBHOKEHUU
aBTOMOOMIIS

3anepKKa Ha yrpaBIIsroIee
BO3JICICTBHE Ha IeIallb
akcesneparopa

“HeOomp1iast 3aaepiKKa’- 3TO 3aJIepiKKa
YIIPABJISIOLIMM BO3JICHCTBHEM Ha Ie/1allb
aKceIMparopa U yBeJIMUCHUEM CKOPOCTH
aBTOMOOWIIS(YACTOTHI BPAIICHUS KOJICHYATOr O
BaJIa JIBUTaTeJIsl) ,WJIM BPDEMEHHOE CHIDKCHHE
CKOpPOCTH aBTOMOOWIISI (4aCTOTBI BPAILICHHUS
KOJICHYAaTOr0 BaJia IBUATelIs ) TIPH HAXKATHH Ha
nefayip akcenuparopa.<JlmurenpHas 3aepKKa >
Ha3bpIBaeTcs IPOBAJIOM

ITnoxoe yckopeHue(roxas
TIPHEMHUCTOCTD )

MeUIeHHBII pa3roH aBTOMOOHJIS SIBIISICTCS
CIIC/ICTBHEM HECIIOCOOHOCTH JIBUTATENIsl IMOIYYHTh
YCKOpPEHHE, COOTBETCTBYIOIIEE OTKPBITHIO
JIPOCCEITFHOM 3aCIIOHKH, JIHOO HECITOCOOHOCTh
JIBUraTesisi JOCTHYb MAKCUMAJIbHOM YaCTOTBI
BpAIIICHUS].

ITpoBain

IIpu pe3kom HaXkaTHX Ha MeAaIb aKcelmparopa
JUISL pa3roHa aBTOMOOHJIS, aBTOMOOHII> HAUWHAET
YCKOpPEHHE C 3aIePiKKOM.

VY nap

OmryiieHre OTHOCUTENEHO OOJIBIIOrO TOTYKA WITH
BHUOpaIUM MPH YCKOPEHUN WM 3aMeVICHUN
aBTOMOOMJIS NE/IAJIbI0_aKCEeIMpaTopa.

PbIBKH, TIOIEprUBaHKe
aBTOMOOHIIS

DTO NOCTOSIHHBIE PHIBKH aBTOMOOHJISL B IIEPe]t IPU
JIBIDKCHUH C TIOCTOSIHHOW M TIePEeMEHHOI
CKOPOCTBIO.

Jeronanys ,CTyKH

Pe3kuit 3Byk Mo00HO CTydamemy 1o CTeHKam
LEJIMH/IPA MOJIOTKY BO BpEMsl IBHIKEHMS, YTO
OTPULIATENIEHO BIIMSIET HA JIBUTATENb.

OcraHoBKa

JIBuraress He MpeKpalaer
pabotry

JlaHHOE SIBIEHHE MIPOMCXOAUT B PE3yIbTATE
CaMOBOCIIIAMEHEHHsl TOIUTMBO3AYILHONW CMECH,
KOI'/Ia IBUTraTellb MpoAokaeT paboTarsnocie
BBIKJTFOUCHMSI 3aXKETaHMsL.




-
=
- =1 .
E |
I

Puc. 2. ITouck neproanyeck BOZHUKAOIINX HEUCITPABHOCTEN

Heobxoaumo Tarkke TOMyuydTh UHPOpMALMIO O COONIOJEHUH CPOKOB
TEXHUYECKOTO OOCTYKMBAHUS, I HAMETHUTh IJIaH WX MpoBeACHUA. Tak, Hampumep, B
3aBUCHMOCTH OT MOJIEJIM aBTOMOOWJIS YCTaHABIMBAIOTCS CPOKM 3aMEHBL: 3y04aToro
peMHs1 TipuBoAa rasopacnpeneneHus npumepHo 40-120 Teic.km. mpobera, TOITMBHOTO
¢bubTpa 20 THIC.KM., KUCIOpOAHOTO naTunka 70 Thic.kM., KaTamu3aropa 100 TIC.KM. U
T.JI.

Heo0xoammMo ocMOTpeTh MOAKANOTHOE MPOCTPAHCTBO VISl BHISIBICHUS TaKUX
OYEBUHBIX HEUCNPABHOCTEH, KaK TPEIIMHbI WM HEMOJKIIOYCHHbIE BaKyyMHBIE
IUJIAHTH; OTCYTCTBHE HAICKHOTO 3a3eMiieHue apuratens, OBY u ero cucremsl
yIpaBICHUS, KOPPO3Wsl KOHTAKTOB AaKKyMYJSTOpHOW Oarapeu; HapylieHHE
AIIEKTPUUECKUX COEIMHEHUM B KOHTAKTHBIX pa3beMax; 3aCOPEHHE BO3TYILIHOTO
bunpTpa; OTCYTCTBHE YTEUEK Macjia, OCOOCHHO B paiioHEe TPUBOJA PEMHS

ra3opacrpeeiieHusl.



2.3. JIHarHoCTUKA IBUTATEISl 10 BHEIIHUM IIPU3HAKAM PadoThl

[To BHEmIHMM TpU3HAKAM PaOOTHI JBUTATEST MOYKHO HAMETUTh ITyTH ITOWCKA
CJIEIYIOIINX OCHOBHBIX HEUCIIPABHOCTEM.

Eciu npu pe3komM HaxkaTMM Ha Tra3 HaOMIOAAeTCs XJIOMOK BO BITYCKHOM
CHUCTEME, TO BO3MOXHBIMH TPHYMHAMH MOTYT OBITh: O€mHas CMecCh, pPaHHHE
3aKUTaHue, He IUIOTHOCTM B  KIJalmaHax ToOJOBKW, HapymeHue  ¢a3
razopacrpeaeicHusl.

JIBurateiab MOXKET «TPOUTH» H3-3a HHU3KOM KOMIpEecCHss B OJHOM U3
UINHIPOB, HEUCTIPABHOCTH (POPCYHKH, CBEUEH 3aKUTaHUs U T.1I.

«Tpsicka»  nBurarens MoKeT HaOmoAaThca H3-3a O€IHOW  CMecH,
HEUCIPABHOCTEN B CHCTEME 3KUTaHUS, Iporapa OJHOr0 U3 KJIAnaHoB U T.J.

Eciu npu mnogbeme B Topy Ha IMOJHOM ra3e aBTOMOOWIb Jiepraercs, TO
NPUYUHON MOXKET OBITh HEXBaTKa TOIUIMBA, HAMPUMEp, H3-32 HEUCHPABHOCTHU
OeH3oHacoca, 3arpsis3HeHus GOPCYHOK WM TOIUIMBHOTO QUIIBTPA; U T.1.

Ecnu mpu pe3koM OTKpBITHE JPOCCENIbHOM 3aCJIOHKHM Ha XOJIOCTOM XOJIy
HaOMIOaeTCs JIeTOHAIUS, «IpeOe3KaHue», TO MPUYMHAMH MOTYT OBITB. IPOOOH
U30JISITOpAa CBEYM, OOMOTOK KATYIIKM WM MOIYJS 3aKUTaHWM, 3arpsi3HCHHE
(GhOPCYHOK WM paHHEE 3aKUTaHUE.

[TpuuyrHAMU HEPABHOMEPHOCTH BBIXJIONA OTPAOOTABIINX Ta30B U3 BHIXJIOMHOMN
TpyObl MOTYT OBITH: MpOTAap KJAMaHOB B OJHOM WM HECKOJBKHUX IUIUHIpAX;
MPOMYCKH BOCIJIAMEHEHHSI M3-3a OOCAHEHHOW CMECH WM OTCYTCTBUS HCKpPBI, HE
Ir€PMETUYHOCTD BITYCKHOM WJIM BBIITYCKHOU CHCTEM.

Huszkuii Hamop BBIXJIOMHBIX T'a30B MOXKET HAOIIOAAThCA H3-3a 3aCOPCHUS
BBIXJIOITHOM CUCTEMBI WJIM HEUTpaAIU3aTopa.

[ToBbllIeHHAss TeMmeparypa BBIXJIOMHBIX Ta30B BO3MOXHA H3-3a CIUIIKOM
MO3/THETO 3aKUTaHUSI.

UYepHbIil TbIM U3 BBIXJIOMHON TPyObl HAOIIOJAETCS MpU OOTaTOM TOTUIMBHOU
CMECH.

I1oBBILLIEHHBIN YPOBCHL Macjia TOBOPUT O HAJIMYHC OeH3MHA B MacJie.



[IpuuuHoO¥i OGemoro HajeTa Ha LIyNe U Ha 3aJJMBHOM MAcisHOM MPOOKE MOXKET
OBITH M3-3a HAJTUYUS BJIarv B Macle.

OO0 u3HOCE MEXaHMYECKOW YacTH JBUTATENIE MOXKHO CYJIUTh IO CIEAYIOIIUM
MPU3HAKAM:

1. Beicokuii pacxon macna. [IpenenbHbIM cUMTAETCs pacxoj] Macjia OT METKH
«max» 10 MeTKH «Miny Ha mryre 3a 1000 kv npoodera.

2 JIBIMHBIA BBIXJION, IBET JbIMA — CHHHA WM O€mblid, OCOOEHHO TpH
MIEPEra30BKaXx.

3. U3 muaHra cuUCTeMbl BEHTWIAIMU KapTepa W OTBEPCTHS IyIa Ta3bl
BBIXOJIAT CUJIBHBIM HAIOpoOM B TakT ¢ pabouuMu xojaMu B muiuHApax. Hamuuue
MacJja B KOpITyce BO3AYIIHOTO (PUIiIbTpa.

4. Boicokuit pacxon OeH3MHa W3-3a HU3KOM Kommpeccuu. Hampumep, s
aBTomoOmieit BA3 B ropojackoM Iukie pacxoj O€H3WHA yBeIUuMBaeTcs N0 15 1
Ha 100 kM npoOera.

5. Ilapmenue wMomHOcTH aBuUrarenss. CHMKEHHME MOIMHOCTH CUHTAETCS
CYIIECTBEHHBIM, €CJIM BpeMs pa3roHa aBTomoOmns ¢ mecta g0 100 xkm/gac ¢
MEPEKITIOUCHUEM TIepead yBearnduBaercs Oosiee yem Ha 25 %. (s aBroMoOmiei
BA3-2106 ¢ 17,5 no 22 cexyHn), a MaKCUMaJIbHAs CKOPOCTh YMEHbBIIIaeTcs 0oJiee uemM
Ha 15 % (BA3-2106 ¢ 152 mo 129 xkm/4).

O najieHu MOIITHOCTH JIBUTATEIIS MOXKHO CYUTh, HE TIpUOerast K UCIIbITAHUSIM Ha
MaKCUMaJIbHYI0 CKOpocTh. Ecim Ha 1-it mepenadye aBromoouns BA3 pasronsiercs 1o
ckopoct 37-38 km/4, Ha 2-ii — mo 51-52 km/4, Ha 3-ii — 1o 95-96 km/4, TO

JIBUTATEJIb Pa3BUBACT HOMUHAILHYIO (TTACTIOPTHYIO) MOIIIHOCTb.

2.4. TlpoBepka 0011ero COCTOSIHUSI U PadOTOCIOCOOHOCTH OCHOBHBIX Y3JI0B
aBTOMOOWJISI

[Ipu mpoBepka OOIIETO COCTOSHUS W PabOTOCTIOCOOHOCTH OCHOBHBIX Y3JIOB
aBTOMOOWJISI HEOOXOIMMO MPOBEPUTH HAJTMUKE TOIUTMBA B 0ake (MpH MaJIOM KOJIMYECTBE
TOIIMBA OHO OY/IET MepeMEIIaHoO ¢ KOHICHCATOM, TPSI3bI0 U 3aTPYAHUT JUATHOCTHKY),

paboOTy OXpaHHOM CHUTHAIM3AIIMH, TIOBPEXKICHUE JIEKTPONPOBOJIKHU, paboTy MprHOOPOB



Ha IIUTKE YHpaBJIECHUs (TaXOMETpa, CIUIOMETPA U JIp.), TOPEHUE KOHTPOJBHBIX JIAMII
(maBmeHUsT Macna, 3apsja aKKyMYJSITOpPHOM OaTtaped, pydHOro TOpMO3a U JIAMITOYKH
KOHTPOJISI JIBUTATENS), BKJIFOYEHUE BEHTWIATOPA CUCTEMbl OXJIAXKICHUS JIBUTATEN, a

TAKIKC OCMOTPCTH KY30B Ha HAJIMIMUC Haparind, BMATHH U T.II.

KoHTpoJibHBIE BOIPOCHI:

1. HasBatb ocHOBHEBIC 3Tanbl AuarHocTuku CY [1?

2. Kakue OCHOBHbBIE ONEpAlMM BBIMOJIHSIIOTCS MPU MPOBEACHUM OOIIEH
JTUAarHOCTUKU?

3. Kakue OCHOBHBIE OIEpallMd  BBIMOJHAIOTCA TMPU  MPOBEICHUU
JIOTIOJIHUTENBHBIX TEXHOJIOTUYECKUX TECTOB?

4. Kakve OCHOBHBIE OIEpallMU BBIMIOJHSIOTCS PH MPOBEACHUH YIITyOJIEHHON
TUArHOCTUKU?

5. Kak u ¢ kakoil 11e1bI0 MPOU3BOJIUTCS OMPOC BIIJIENblla aBTOMOOMIEHOTO
TpaHcnopra?

6. Kak mpou3BoauTcst mpueM aBTOMOOUJISI B PEMOHT?

/. Kak mpou3BOUTCS TUAarHOCTHKA 110 BHEIIHUM MpU3HAKaM?

8. Kak mpousBoauTCS TMpOBEpKa OOIIEro COCTOSHUS M PabOTOCTIOCOOHOCTH

OCHOBHBIX y3JIOB aBTOMOOMJISA?



TEMA Ne 2.1 /lnarnocTuka HeucripaBHocTei 3jieMeHTOB CY /I ¢ moMomb10
MOTOp-TecTepa U CKaHepa

1.1. I[l/laI‘HOCTI/IKa IJIEKTPOHHBLIX CUCTEM YIIPABJCHUA HHKCKTOPHbLIMM

JABHUTaTeJsIMU ¢ MoMouIbio ckanepa MT-10

1.1.1. Ha3HayeHuUe U NPUHIUNNAIbHOE YCTPOHCTBO CKaHepa

JluarHocTHKa  CHCTEM  yNOPAaBIEHUS  NIPOBOJAUTCA €  IOMOUIBIO
JUArHOCTHYECKOTO CKaHEepa, KOTOPBIN MOIKIIOYAETCS K pa3beMy TUATHOCTHKHU.

CkaHepsl O3BOJISIOT:

- CYUTHIBATh U YAAJIATH KOJbI HeucnpaBHocTel B CY /],

- KOHTPOJIUPOBATh 3HAYEHHs] OCHOBHBIX MapaMETPOB JJIEMEHTOB CHUCTEM
yIOpaBJICHUS IYyTEM BbIBOJA TEKYUIMX I[apaMeTpoOB Ha JAMCIUIEH CKaHepa B
ur(ppoBOM U rpauuecKoM BHJIE,

- POBOJIMTH CEPBUCHBIE peryIupoBkH (perynuposats CO, YO3 u ap.),

- IPOBOJUTH (PYHKIIMOHAJIBHBIE TECThI UCIIOJIHUTENbHBIX MexaHu3MoB CY /1,

- TPOMUCHIBATh TEKyIIHE TapaMeTphl MAaTYUKOB M  HCIOJHUTEIBHBIX
YCTPOMCTB B TOM UHKCJI€ HEMTOCPECTBEHHO BO BpEMs IBUKEHHSI aBTOMOOWII,

- IPOCMAaTPUBATh 3aIIMCAaHHBI MACCHUB JaHHBIX B HU(POBOM U rpaduyecKkom
BUJIE,

- MPOBOJUTH TECTbl JBHUraTeNsl B Pa3MYHBIX pexumax (yCKOpeHHs,
TOPMOXKEHUS U . ),

- TOJyyaTh MACMOpPTHBIE AaHHble 00 OBY aBTOMOOWIS; CTUpaTh KOMAbI
OIITNOOK,

HekoTopsie ckaHephl JOMOIHUTENBHO TMO3BOJISIOT:

- OOHYJIATH MEXCEPBHUCHbBIE HHTEPBAJIBI.

- TMPOCMATpPUBATh TEXHUYECKUE MAaHHBIE, HEOOXOAMMBIC MJIsi KOHTPOJIS
BBIXO/IHBIX CUTHAJIOB IaTYMKOB M IMaPaMETPOB HCIIOTHUTEIBHBIX YCTPONCTB,

- nuarHoctupoBath muHBI CAN,



CkaHepsl TO3BOJISIIOT TUarHOCTHPOBATH CIICIYIONINE CUCTEMbl YIIPABICHUS
aBTOMOOMIIEM:

- IBUTATETIb,

- aBTOMaTUYecKasi KopoOKa repejad,

- aHTUOJI0KUpPOBOYHAs cuctema TopMo30B (ABC),

- npotuBoOyKcoBoyHas cuctema (I16C),

- yOpaBisiemMasi ToIBeCKa,

- ToyIIKa 0€30MacHOCTH,

- CHCTeMa KOHIUITMOHUPOBAHUS U KJIUMAT-KOHTPOJIS,

- Kpyu3-KOHTPOJIb,

- DJICKTPOHHAs] KOMOUHAIMS TPUOOPOB,

- OOpTOBOI KOMIIBIOTED,

- Ky30BHasl DJICKTPOHUKA,

- IpyTUE CUCTEMBI (B 3aBUCHMOCTHU OT MOJICIIM aBTOMOOWIIS),

JInarHOCTUYECKUN CKaHEp BKIIOYACT B Ce0S KOMITBIOTEP, IMPOTPaAMMHOE
oOecrieueHue u afganTep, KOTOPhIN MOICOSANHSIETCS K TIMarHOCTUYECKOMY Pa3beMy

OBY aBromoOus (puc. 1).

th

6

Puc. 1. /lnarHoctTuueckuii ckanep: | — nepcOHANBHBIN KOMIIBIOTED; 2 —
COM xommbloTepa; 3 — agantep; 4 — AMarHocTUYeCKuil pazbeM DBY aBToMoOuUIIs;
5 — coeuHUTENbHBIN IHYP RS — 232; 6 — mMarHOCTUYECKUH IIHYP.



Apnantep HEOOXOAMM MJii COIVIacoBaHusl curHanoB OBY aBromoOwia u
MEPCOHAIBHOTO KOMITbIOTEpA B ceaHcax ooMmeHa uHdopmaruein. ObY aBromobums
nocbutaeT Ha azganrtep uugpoBoil curHan (1 mim 0) B BUAE cepUM UMITYJIbCOB
W3MEHEHUs] HampspkeHust ¢ Huskoro ypoBHs 0 B (coorBerctByromero 0) 1o
BbICOKOro 12 B (coorBercTByromiero 1). Anmantep mnpeoOpa3yeT MHOJyYEeHHbBIN
1udpoBoii curHan B BuAe umnyibca HanpspkeHui (0 u 12 B) B uudpoBoit curnan
B BUJE HMMIYJbCOB W3MEHEHHS HamnpsokeHud or — 12 B (cooTBETCTBYHOLIETO
uudposomy 0) u 10 +12 B (coorBeTcTBYyMO1IETO 1IU(PPOBOIL 1), KOTOPHIN TOHUMAET
nepcoHalbHbIl KoMmmbtoTep. [lpu mnepenaye uHbopManuu ¢ NEPCOHAIBHOIO
KoMIlbloTepa Ha DBY aBromMoOWIIs agantep npeoOpazyeT UMITYJIbChl HANPSKEHUS

B 06paTHOM IMOPAAKE.

CkaHep MOXeET OBbITh BBIIIOJIHEH Ha 0a3e MEepCOHATBHOTO KOMITBIOTEPA WIIU
IPEJCTaBISATh COOON e€ANHBIN OJIOK, COCTOSIIIMN U3 MOPTATUBHOIO KOMIBIOTEPA C
MUHHATIOPHBIM JUCIUIEEM Ha >KUJAKUX KPHUCTAIIaX M BCTPOEHHBIM aJamnTepoM,
criocoOHBIN 0OMeHuBaThCs MH(pOpMalueit ¢ komneoTepoM DbBY aBTOMOOUIS MO
coequHUTENbHOMY Kabemto. CkaHep MOdy4aeT JMAOCTYNl K BHYTPHUCHUCTEMHOMN
uHpopmanug ObY u BbIIaeT 3Ty HH(POPMAIIUIO HA TUCIUICH.

Ckanepsl MOryT oOMeHuBaTbca UHpopManuen ¢ IbY no ogHoMy mpoBOIy
(K-nmuaus) wim mo aym npoBomaM (K - u L-muHWM) qUarHOCTHYECKOro pasbema.
Jlunusa K nByHarnpaBneHHasi ¥ niepefaeT JaHHble B 00€ CTOPOHBI, JuHUA L ogHOHan-
paBJICHHAass W HWCHOJb3YETCSl TOJBKO IPH YCTAaHOBJIEHUWU CBA3M Mexay ObY wu
CKaHEepoM, 3aTeM JHUHHUA L nepexoaut B coctosiHuE gorndeckoil enuuuibl. K pazsemy
JOJDKHBI  TAKXKE TOJAKIIOYATHCS «MAacca)y aBTOMOOWJISE W MPOBOJA IMUTAHUA OT

aKKyMYJIITOPHOM Oatapen.

1.1.2. ®yHKIMs CaMOAMATHOCTHUKH 3JIEKTPOHHOI0 0J10KA yIIpaBJICHUS

OyHKIUS ~ camoAuarHoctTuku  ObY, 3akimoyaercss B OTBHICKAHWU

HEUCIIPAaBHOCTE B CaMOW CHCTEME YIPABIEHUSA. OTO MPOU3BOJUTCSA IyTEM



CpaBHCHHA  CHUTHAJIOB, II0JIY4dCMBbIX 9BV ot pPas3siIMIHbIX  JTaTYUKOB H
HUCITIOJTHUTCIIbHBIX YCTpOﬁCTB, C OTAJIOHHBIMHU 3HAYCHUAMH OTHUX I1apaMCTPOB,

3aliCaHHbBIX B naMATH DbY.

Ecau curnan HaxoAanTCsA BHC HPCACIIOB KOHTPOJIBHBIX IIapaMCETpPOB, TO B
namMath OBY 3amnuceiBaeTcs HCUCIIPAaBHOCTb B BHAC KOIA OIMOKM M Ha TaHEIU

HpI/I60pOB 3aropacTcsa KOHTpPOJIbHAA JIaMIIOYKa HCHUCIIPABHOCTH CHCTCMbI

ynpasieanst «KCHECK INGINEy.

Kpome Toro, OBY cnocoben aHaiu3upoBaTh CHUTHAJIbl OT PAa3TMYHBIX
JATYMKOB HA TIPABAONOAOOHOCTh. Hampumep, ecnm OaTYMK — TOJOXKEHUS
JPOCCETBHON 3aCJIOHKH BBIACT CHUTHAJ, COOTBETCTBYIOIIMM IMHPOKO OTKPBITOU
JIPOCCENBHOM 3aciIOHKe, JaTYMK YacTOThl BpaIICHUS YKa3bIBA€T Ha BBICOKUE
O00OpOTHI KOJIEHYATOTO Baja, a JaT4YMK pacxoJa BO3AyXa HE YKa3blBaeT Ha
yYBEJIMYECHHE pacxoaa Bo3ayxa, To OBY Oyner cuuTaTh HEUCHPaBHBIM JaTYUK

pacxoda BO3ayxa.

OnHako BO3MOKHOCTH CAMOJMATHOCTHUKHM JOCTATOYHO OrpaHW4eHbl. Ecim
CUT'HAJ OT JAaTYMKa HEBEPHBIM, HO €ro BEIWYMHA HE BbINUIA 34 JOIyCTUMBIN
Ipeen, TO KOJ HEMCIPABHOCTH He 3anuuiercs B namsate ObY. Hanpumep, ecnn
JATYUK TeMIepaTypbl HE MEHSET CBOE€ CONPOTHUBIICHHUE IIPU WU3MEHEHUU
TEMIEPATypbl, TO KOJ HEUCIPAaBHOCTU 3alHucaH He OYIeT, XOTs JBUraTellb
paboTaeT MIoXo, TaK KaKk HEMpPaBUIbHO OyAET PACCUUTHIBATHCS YrOJl ONEPEKEHUS
3QKUTAaHUSA WU JUIMTEIBHOCTH BPEMEHHU BIIPBICKA, YTO NPUBEHAET K YXYILICHWUIO

C3A0BbIX XapPaAKTCPHUCTUK aBTOMOOMJISL.

ObY aHaM3UpyeT HEUCTTPABHOCTH, OTHOCSIIIIUECS K SJICKTPOHHBIM LIETISIM, a
MEXaHMYECKME HEUCIPABHOCTU (HEMpPaBUJIbHBIE 3a30pbl B KJAllaHAaX, HU3Kas
KOMIIPECCHsl, TI0JICOC BO3AyXa U T.l.), HEUCIIPABHOCTH TOILJIMBHOW CHUCTEMBbI WJIU
BBIXJIOITHOM CHUCTEMBI TPEOYIOT JMAarHOCTHKH C TOMOIIBIO BCIIOMOTATEIbHBIX
JIMarHOCTUYECKUX ycTpoicTB. I[lpum mosiBIeHnn koaa HeucnpaBHoctd ObY
aBTOMATHUYECKU 3aIlyCKaeT aBapUiHBIM peXuM U OyIeT PYyKOBOACTBOBATHCS

3apOrpPaMMHUPOBAHHONM BEJIMYMHOM, @ HE CUTHAJOM OT naruuka. [Ipm sToM Ha



naHenu mnpubopoB 3aropaercs sammnouka «CHECK ENGINE». Dto maer

BO3MOKHOCTH aBTOMOOHITIO A0CXaThb 10 MCCTa PCMOHTA.

1.1.3. Tumbl KOJOB HEHUCNPABHOCTEM CHCTEMbl yNpaBJICHUS

ABHTI aTECJIEM

Konbl HeucnpaBHOCTEH MOTYT OBITh MOCTOSHHBIMHM, TEKYIIUMU U
CUMIITOMATHYECKUMH.

IHocTrosinHbIe KoOABLI HewcmpaBHocTeil. Kox 3Toif ommMOKM MpOsBISIETCS
MOCTOSIHHO, TOKa He Oy/eT yCTpaHeHa HEUCHpaBHOCTh. Eciu creperh U3 maMstu
OBY Bce koAbl OMIMOOK, TMOCTOSHHBIE OIIMOKM BOCCTAHOBSTCS. Takue KObl
OOBIYHO TIOSIBJISIIOTCS TIPU 3aMbIKAHUE WM OOpbIBE B JaTYMKE WJIM B €ro
COCIVHUTEIIbHBIX LICTISX.

Hanpumep, ipu 0OpbIBE B LIETIH AATYUKA TEMIIEPATYPHI MOSBUTCS KOJT OLIMOKU:
BBICOKHI YPOBEHb CUTHAJIA AJATYMKA TEMIEPATYPhl OXJIAKIAOIIEH KUTKOCTH.

Tekymme KOAbl HEMCIPABHOCTEH. OTO HEMOCTOSHHBIE HEUCIPABHOCTH,
KOTOPBIE TPOSBISIIOTCS TIPU OMPEICIEHHBIX YCIOBUSX (CKOPOCTH aBTOMOOWIIS,
TeMIepaTypa JBUTaTeNsd U T. 1.) U HE CYIIECTBYIOT MOCTOsSHHO. [locie cTupaHus
BCEX KOJIOB 13 namsATu DbY Takue Kojbl OITMOOK MOTYT U HE BOCCTAHOBUTKCS, T. K.
HEUCIIPABHOCTh B JJAHHOE BpeMs HE MpOsBIsAeTCS. Takue OMMOKA CTUPAIOTCS B
OBV 3a HEKOTOPOE YUCIIO IIUKIIOB «3alyCK — OCTaHOBKA JBUTATENs» (OOBIYHO
50 - 60).

CumnroMaTu4yeckne KoJAbl HEMCIIPABHOCTEH. DTH OLIMOKH 3aHUChIBAIOTCS
B amaTh DbY u npuBoasaT kK cO0siM B €e paboTe, HO HE UMEIOT K HEMl OTHOIICHHSI.
OTH HEUCNPABHOCTU TPYIHO JUATHOCTUPOBATD.

Takye KOIbI HEUCHPABHOCTEM TOSIBJSIFOTCSA IPU BBIXOJE W3 CTPOSl Y3JIOB,
JIMArHOCTUKA KOTOPBIX HE MPOBOAUTCS OJOKOM YIPaBICHUS: MOJIYJb 3aKUTAHUS,
pEryJsITOp JaBJICHUS TOIUIMBA, BO3MYIIHBIA WM TOIUIMBHBIN (WIBTPBI, JHUCK

CHUHXPOHU3AlUN U T. 1.



K >TuM HemcmpaBHOCTSM MOXHO OTHECTH HEHCIIPABHOCTH CaMOTO JIBUTATEIIS
WM aBTOMOOWJIA: PETYJIMPOBKA KJIAMAHOB, TOTEPS KOMIIPECCHH, HEUCIIPABHOCTD
reHepaTopa, paboTa MoMIbl BOJISTHOTO HACOCa, TJIOX0E KauecTBO OEH3WHA, BBIXOJ U3
CTPOSI CHCTEMbI CUTHATM3AITNH, TIOX0E KPETUICHHE 3aIUThl KapTepa U T.11.

Hanpumep, xom ommOKd AaTdyvMka KUCIOPOJA, YKa3bIBAIOIIMI Ha BBICOKOE
cofiepskaHhe KHUCIIOpOa B BBIXJIONHBIX Ta3ax, HEe 00s3aTeNIbHO O3HAYaeT, YTO 3TOT
JaT4nK ~ HeucnpaBeH. [IpuumHAa HEWCPaBHOCTH, HANPUMEP, MOXKET OBITh W3-3a
HU3KOT'O JIaBJICHUS TOIUIMBA WJIM HE TEPMETHUUYHOCTU BIIYCKHOM CHCTEMBI U JIPYTHX
TIPAYHH.

B riaBHOM MEHIO TporpamMMbI CKaHepa HWMeeTCs (YHKIUS OIpeaeieHUS
KofoB ommOok. [Ipu BbIOOpE »TOM (QYHKIMM Ha DSKpaHe JucCIUies OyayT
OTOOpaXKEHBl HOMEpPA KOJIOB OIIMOOK M TEKCT, TMOSCHSIOUIMN KOJ 3aliCaHHOU

OIIMOKH.

1.1.4. bopToBasi quarHocTuveckasi cucrema OBD-11

B 1988 r. B CIIIA Obu1 pa3paboTaH MepBbIii aBTOMOOWILHBINA SKOJIOTMYECKUM
crangapt «OBD-1 (Onboard diagnostic-1), koTopslii mpemxycMaTpuBai HaJIH4YHE
JIMarHOCTUYECKOTO0 pa3zbeMa Ha OOpPTy aBTOMOOWJST U 00S3aTEILHOTO HATUYMS
CBETOBOTO MHAMKaTtopa Ha mmtke mpubdopoB aBromobmiss «CHECK ENGINEY,
OPEeayNpeKAAlOEro O TMOSBJICHUM HEUCIPABHOCTEH B OJHOW M3 CUCTEM

YIIPABJICHUSI IBUTATEIIEM.

[Tpumenenue cranmapta OBD-l na npaktuke He ObUI0 3P HEKTUBHBIM, TaK
KaKk He ObLI TMPEeayCMOTPEH KOHTPOJIb 3a paboToOil  KaTaTUTHYECKOTO
HeWTpanu3aTropa, OTCYTCTBOBAJ KOHTPOJb yTEUEK MapoB OCH3WHA W MPOMYCKOB
BocriameHeHus: cmecu. Kpome toro, crannapt OBD-1 ve npenssBisn TpeboBanuii
K yHU(DUKAIMY AUATHOCTUYECKUX CHUCTEM, YTO TMPHUBEIO K pa3pabOTKe OOJIBIIOro
YHuClia BapUAHTOB OOPTOBBIX JAHATHOCTUYECKMX CHUCTEM [UIsl Pa3HBIX MOJETeH

aBTOMOOMJIEH.



B 1996 rony 8 CIIA BcTynwt B aeiictBue 3xonorudeckuii crangapt OBD-II,
a B EBpomne cranmapt crain aetictBoBath ¢ 2000 T 1 nomyuni HazBanue EOBD.

TpeboBaHUsI ATUX CTAaHIAPTOB NPEAYCMATPUBAIOT:

- CTAaHIAPTHBIA JUATHOCTUYECKUN PA3BEM;

- CTAaHJAPTHOE Pa3MEIICHUE TUArHOCTUYECKOTO Pa3beMa;

- CTaHIApPTHBI MPOTOKON OOMEHa JaHHBIMH MEXAy ckaHepomM u OBY
ABTOMOOWIISA;

- CTAaHJAAPTHBIN CIUCOK KOJIOB HEMCIIPABHOCTEW;

-¢IMHBIA TEPEUYECHb TEPMUHOB, COKPAILCHUM, OMPEACICHUMN, HCIOJIb3yEMbIX
JUIS DJIEMEHTOB JIEKTPOHHBIX CUCTEM aBTOMOOWJISI U KOJIOB OIIUOOK.

Ha puc. 2 mokazan 16-KOHTaKTHBIM JUATHOCTHYECKUN pa3beM, SBISTIOITHIACS
CTaH/IapTHBIM Ha aBTOMOOWJISIX, COOTBETCTBYIOIMX TpeboBanusm OBD-II. B tabnuiie

1 mosicHseTCs Ha3HAUCHHUE OTACIBHBIX KOHTAKTOB.

Puc. 2. CranmaptHbiii quarnoctudeckuid pazbem OBD-II.

JIMarHOCTUYECKUI pa3beM pa3MeNiacTcsl B MACCAKUPCKOM CaJIOHE, OOBIYHO
1101 IPUOOPHOM MAHEITBIO, OTKPHITO M 00ECTICYMBACT JOCTYI K CUCTEMHBIM JaHHBIM. K

pa3beMy MOKET OBITh ITOJIKIIIOYEH JIF000H CKaHep.

CeMp 3 16 KOHTAaKTOB HMEKOT YCTAHOBJICHHOE CTaHIAPTOM Ha3HAYECHHUE.
OcranbHble HaxomATcs B pacnopsbkeHuu mnpousBoaurtessi. Konrakter 7 u 15
UCIIOJIb3YIOTCSA B €BPONEUCKUX CUCTEMAX IWArHOCTHKU Ul NEpefadd JaHHBIX I10
crangapty 1SO 9141, [Ina mnepemaunm nanHeix 1o crangapty SAE JI850

HCIIOJIB3YIOTCA KOHTaKThI 2 1 10.



Ha3znauenue KOHTaKTOB AUATHOCTHUYCCKOI'O pa3beMa

Tabmwmra 1.

Konrakt Ha3snauenue
1 Onpenensercss IPOU3BOIUTEIEM
2 JInans mmase! +, SAE - J1850
3 Onpenensercss TPOU3BOIUTEIIEM
4 3eMiId «Macca» aBTOMOOHMIIS
5 «Maccay JUIsi CHTHAJIOB
6 Onpenensiercss IPOU3BOJIUTEIEM
7 JInunsa-K, ISO- 9141
8 OnpenensieTcss IPOU3BOIUTEIEM
9 OnpenenseTcs IPOU3BOJIUTEIIEM
10 JInuns mmae! -, SAE - J1850
11 OnpenesieTcss NPOU3BOIUTEIIEM
12 OnpenensieTcs IPOU3BOIUTEIEM
13 Onpenensercss IPOU3BOIUTEIEM
14 OnpeneisieTcs IPOU3BOAUTEIEM
15 Jluausg-L, 1ISO- 9141
16 [Tnroc akkymynsiTOpHO# OaTapeu

B cooterctBruu co cranmaprom OBD-Il komb! ormmbok siBIsitOTCS angaBUTHO-
IU(pPOBBIMU U COJIEPKAT MATh CUMBOJIOB, Hampumep, PO113. TlepBblit cumBoa —
OyKBa, KOTOpas yKa3bIBaeT HAa CHUCTEMY, B KOTOPOM MpOM30IILIa HEUCIIPABHOCT.
Bropoii cumBoa — 1udpa, KoTopas yKa3bIBaeT, Kak onpeiesieH Ko ¢ momolinsio SAE

WIM TIpOoU3BOAUTENIeM aBTOMOOWS. OcTanbHbie TPU IUEGPHI YKA3bIBAIOT XapaKTep

HCUCIIPABHOCTH.

Crangaprom

OBD-Il  ucnonb3ytorcst 4yeTbipe  OYKBBI

OCHOBHBIX 3JICKTPOHHBIX CUCTCM aBTOMOOMIA.

B - w1 xoprycHot anektponuk (body);

C- 1 IEKTPOHMKH Ha I1accu (Chassis);

U1 O0O3HAYEHUS



P - 11151 2JIEKTPOHHBIX CUCTEM YIIPaBJICHUS CHJIOBBIM arperatom (powertrain);

U - tun cuctemsl He onpeaencH (undefined).

He Bce BO3MOXHBIE KOMOWHAIIMM  KOJOB  HCIOJB30BaHBl, MHOTHE
3ape3epBUpOBaHbI Ha Oyayiee 3a SAE.

Bropoii cumBon (tmudpa) npunumaet 3nadenus 0, 1, 2, 3. Ludpa 0 oznavaer,
4yTo KOA ommOKku BBeAeH ¢ momornpio SAE (Society of Automobile Engineers —
MesxmyHapoaHoe 00IIeCTBO aBTOMOOMITLHBIX MH)KEHEPOB); IMdpa 1 yka3pIBaeT Ha TO,
YTO KOJ BBEACH mpom3BoauTeraeM; mudpel 2 w 3  3ape3epBUPOBAHBI IS
HOCIICYIOIIero Hcmosib3oBanus 3a SAE. Tperuit cumBon (uudpsr or 0 mo 9)
yKa3bIBaeT Ha MOJICUCTEMY, TJIe TPOM30IIIIa HencnpaBHOCTb. Hanpumep, mi1st cuctem
yIIpaBJICHHs CUIIOBBIM arperatom (P):

1, 2— cucteMsl I0J1a9y TOTUTMBA U BOJIBI;

3— cucreMa 3aKUraHusl;

4 — cucTema KOHTPOJIS 32 TOKCUYHBIMU BIOpPOCAMU;

5 — cucTema KOHTpoJist 000pOTOB JBUTATENS;

6 —-0ObY;

7, 8 - TpaHCcMUCCHS;

9, 0 — 3apesepBupoBano 3a SAE.

[locneanuie nBe LU@phI B KOAE OIIMOKHM yKa3bIBalOT HA KOHKPETHYIO IIPUUMHY
HercnpaBHOCTH. Kozbl HeucnpaBHOCTEH pPa3IMUYHBIX JTATYMKOB, HMCIIOJHUTEIHHBIX
MEXaHU3MOB, 3JICKTPOHHBIX M JJICKTPHUYECKUX IIeTIed OpTaHW30BaHBI B OJIOKU TIO
3HaYeHUsIM JieBOoM IM(pbl U3 AByX. IIpaBas mudpa B O10Ke COOTBETCTBYET Oolee
cnenuduyeckor wHpopmanuu. Hampumep, HHU3KOE WM BBICOKOE HaIpPsHKEHHE,
CUTHAJI BHE JIOITyCTHMOTO JUana3oHa 3HAYCHUH U T.1.

Taxum o6pazom ko PO113 pacumdpoBbiBaeTCs ¢ y4€TOM CKa3aHHOTO CIIEAYIO-
UM 00Pa3oM:

P — HewcnpaBHOCTh CHUCTEM YNpaBICHHUS CWIOBBIM arperatoM, 0 - Koj
ycraHoBieH SAE, 1 — cuctema nogaum TormimBa U Bofbl, 13 — BBICOKHI ypOBEHb

CUTHaJIa JaTYHUKa TEMIICPATypPhbl BO31yXa BO BIIYCKHOM KOJIJICKTOPC.



1.1.5. Haznauenue ckanepa MT-10

Cxanep MT-10 no3BoJisieT:

- aBTOMaTu4ecku omnpenenste THn ObY (Tompko mis aBTomoOuneit BA3,
['A3, XK, 3A3);

- MpoCMaTpuBaTh B JUHAMHUKE BCE KOHTpoJMpyemble mapamerpbl ObY u
Hanpsmyto ycrpoiictB OCVY]l, mpocMarpuBaTh Kak B MOU(PPOBOM, TaK U B
rpaduyueckoM Buje 10 16-TH mapaMeTpoB OJTHOBPEMEHHO;

- BECTH JIOJTOBPEMEHHYIO 3aluCh MNOCTyNawlled HHPopMauuu. 3amuch
MOKET OBITh BKJIIOUEHA B JIO0OM MOMEHT BO BpeMmsi mpocMoTpa. Bpewms 3amucu
OTPaHUYEHO TOJILKO CBOOOIHBIM MECTOM Ha JKECTKOM JIMCKE KOMIIBIOTEPa;

- moJiydaTh cBeleHusi 00 ommumOkax ObY, macnoprax OBY, nBurarens,
KaIMOpoBKax, TabauIax Kod(pGUIreHTOB TOIUIMBONOIAYH;

- YOpaBJIsATh HMCHOJHUTEIBHBIMM MEXaHM3MaMU JBUTATENsl B TIpoliecce
OTOOpaXEHUS UHTEPECYIONINX MapaMeTpoB (€ciii 3TO 03BoJisAeT DBY);

- TPOBOAUTH WCHBITAHUS Ui ONPEACIICHUS MEXAaHUYECKHX IOTEPb,
CKOPOCTHU MPOTpeBa ABUTATENA U Apyrue (B 3aBUCUMOCTH OT Tumna JbY).

Cxkanep MT-10 obecrieunBaeT TUarHOCTUKY MPaKTUYECKH Bcex TUTIOB DbY
aBTOMOOWJIEH POCCHIMCKOTO TMPOM3BOACTBA U pAlla MapOK HHOCTPAHHOTO
npousBojicTBa. IIpy  TOSBIEHUM HOBBIX BEPCUM  MPOrpPaMMbl  CIIUCOK

MOAICP)KUBAEMBIX aBTOMOOMIICH MOKET OBITh pacIIUpeEH.

2. ,):[I’IaFHOCTI(IKa CUCTEM YHPaABJCHHUHA HHKCKTOPHBLIMU JABUraTeJIdAMHU C

noMoubIo ckanepa MT-10

2.1. Ileap padoTbI: OCBOMTH METOJBl TUArHOCTHKU CUCTEM YIPABICHUS
umkekTopHbiMu aBuratensiMu BA3 u I'A3 ¢ momomieto ckanepa MT-10,
HAYYUTHCS CUYHMTHIBATh KOJIBl HEWCIPABHOCTEH, HaAOMOgaTh 3a  MapaMeTpaMu

pabotel nBurarens. [Ipon3BoANTh 3aMKch TUArHOCTUPYEMBIX MapaMeTpoB, B 0azy



JAaHHBIX, YHPaBJIATb HUCIIOJIHUTCIbHBIMM MCXdHU3MAaMH, IIPOBOJUTL TCCTHI

UCHBITAHUH.

2.2. DKCIePUMEHTAJIbHASl YCTAHOBKA W KOHTPOJIbHO-HU3MEpPHUTEIbHbIEC
NpudOPHI I AMATHOCTHPOBAHUS MHKEKTOPHOro ABUrartesst BA3

DKCliepUMEHTalbHasl YCTaHOBKA MpeCTaBleHa Ha pucyHke 10.

"
v
i
“r

Puc. 10. ODxkcnepuMeHTaNIbHAs yCTaHOBKA.
Crenn BA3 cocroutr uz OBY, NaTYMKOB M UCHOIHUTEIBHBIX YCTPOMCTB,

puc. 11.
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Puc. 11. YcraHoBka AMarHOCTUPOBAHUS U OOCIY>KMBaHUS CHUCTEMBI YIIPaBICHUS
umkekTopHoro gsurarens BA3-2110: 1 — pgaTyuk MMOJOXKEHHUS JAPOCCEIIbHOU
3aCIIOHKHW; 2 — JaTYuK JETOHAlMW;, 3 — JAaT4YUK TEeMIEepaTypbl OXJa)KAarollen
KUJIKOCTH; 4 — PETYIATOP XOJIOCTOTO XOJa; 5 — MaT4yMK Kuciopoaa; 6 — pa3beM
nuarHoctuku; 7 — ObY; 8 — Omok pene; 9 — nmanens npubopos; 10 — matumk
MAacCOBOro pacxojaa Bo3ayxa; 11 — monynp 3axuranus; 12 — natuuk ckopoctu; 13
— MApKEPHBIN IUCK; 14 — naTymk BpaleHus U MOJIOKEHUS KOJIEHYATOro Bajna; 15 —
dopcynku; 16 — TtomnuBHas pamna; 17 - manomerp; 18 — perynstop nasienus; 19

¢unbTp TOHKOW ouMcTKM TormauBa; 20 — angcopOep; 21 — Oenzobak; 22 —
UMUTATOP JaTUMUKa TeMIEpaTyphbl OXJIKIAIOIIEH KUIKOCTH; 23 — MepeKIIovaTelib
JAaTYUK-UMUTATOP; 24 — PEryisaTop NOoToKa BO3AyXa; 25 — BEHTUISATOP CHUCTEMBI
OXJIaXJeHus, 26 — WHIUKATOp pabOThl JaT4YMKa CKOPOCTH; 27 — HWHIUKATOP
paboThl MapKepHOTO AUCKa; 28 — MHAUKATOP pabdOThl BaKyyMHOro Hacoca; 29 —
BBIKJIFOYATEIb MpPUBOJA JaTyuka ckopoctd; 30 — BBIKIIOYATENh MPUBOJIA
MapkepHoro aucka; 31 — jaMna 3axkuranus; 32 — BBIKJIIOUYATENb 3aKUTaHus; 33 —
pErynsaTop 00OPOTOB MAapKEpHOTO UCKa; 34 — aBTOMAT BKJIIOYCHHS BaKyyMHOTO
Hacoca, 35 — cBeun 3aKUra’us.

OBY 7 nonydaeT uHpOpMaIUIO OT JaTYMKOB: JaTUMKA BpalleHUS U
MOJIOKEHHST KoJeH4YaToro Baja 14, gaTuMika MaccoBOro pacxoja Bosayxa 10,
JaTYuKa TOJIOKEHUS JIPOCCEIbHOM 3acioHKU 1, naryuka JAeTOHAIuu 2, JaT4HhKa

TEMIIEPATypPhl OXJIAKIAOMIEH >XKUIAKOCTH 3, JaT4MKa KUCIOpoAa S5 W JaT4yuKa

ckopocTH 12.



Wudopmanms ¢  JaTYMKOB — mepepabaThiBaeTcss W TMOJAeTcs  Ha
UCIIOJTHUTENIbHBIE YCTPOICTBA: 3JEKTPOOCH30HACOC, HAaXOJAlIMIics B OeH300ake
21, xmamad npoayBku agcopbepa 20, perynsaTop XoJOCTOTO Xoja 4, BEHTHIATOP
oxnaxaeHus 25, dopcynku 15, moayns 3axuranus 11.

Paboty crenpa HaOmOAlOT MO MHAMKAaTOpaM: NpHOOpHas HaHenb 9 ¢
namnorr Check Engine, maaukarop paboTel jaTd4mka CKOpPOCTH 26, HHIAMKATOP
paboThl MapKEPHOro AUCKA 27, MHAMKATOp pabOThl BAKYyMHOr0 Hacoca 28, nammna
3akuranus 31.

Bxitouenue B paboOTy OCYHIECTBIISIETCS MEPEKIIOYATENSIMU: BBIKIOYATENb
3aKUraHus 32, aBTOMAT BKIIOYEHHS BAaKyyMHOTOo Hacoca 34, BBIKIIKOYATEIb
IpUBOAAa MapkepHoro aucka 30, BBIKJIIOYATENb NPUBOAA JaTYUKA CKOPOCTH 29,
MEPEKIII0YATEND JATYMKA TEMIIEPATYPBI OXJIaXAAOMIEN JKUIKOCTH — UIMUTATODP 23.

M3meHeHne mapaMeTpoB MPOU3BOJIUTCA PEryJSATOPAMH: PETYJIATOPOM
MOTOKA BO3/yXa 24 U peryisaTopoM 000pOTOB MapKEPHOTO Jucka 33.

KonTponbpHo-u3Mepurensabsie mpubopsl: 1udpoBoit mynstumerp DT-832,
MEPCOHANIbHBIN KOMIBIOTEP, MaHOMETp, octruorpad DMO-510.

Jl7is AMarHOCTUPOBAHMSI CUCTEM YIIpaBJICHUs UcHoib3yercs ckanep MT-10,
KOTOPBI COCTOMT M3 TEPCOHAIBHOTO KOMIIbIOTEpPA, MPOIECCOPHOro 0OJI0Ka,

ajantepa, UMMOOMIIal3epa PIEKTPOHHOTO OJIOKA YMpaBIIEHUS aBTOMOOWIIEM, PUC.

12.
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Puc. 12. Cxema noacoenuuenus nuarsoctudeckoro ckanepa MT — 10.
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Pa3wém nuarnoctuku aBromoomieit BA3 umeer cnenyrommii Bua (puc. 13).

VAZ

L1

Puc. 13. Pazbem auarsoctuku aBroMoomiist BA3: M — nunus quarsoctuku K-line;
A — Macca aBTomoomisi; G — oT akKyMyssiTOpHOU O6atapen + 12B; B — nuranue

OeH3oHacoca.

NMmMoOunaiizep mpenacraBiser coOOW 3JIEKTPOHHBIA OJIOK, MO3BOJIAIOIIMIMA
OTIPEJICITUTH BIAACINIbIIa aBTOMOOWJIS 110 HAJTUYHIO Y HETO CIEIUATIBLHOTO KOJOBOTO
KiIoua. B cimydae OTCyTCTBHS KiTtoua, MMMOOWIIAW3ep MPENsSTCTBYET 3aIlyCKy
JIBUTATENIsI aBTOMOOWJIS IMyTE€M BbIJJauyd CIEHMAIBHOM 3alpeniaronieil Koa0BOU

KOMaH/bI Ha 010K YHPaBJICHUA JIBUTATCIICM.



Pexumbl paboThl M COCTOSIHUS UMMOOWJai3epa HHIMIUPYIOTCA TPHU

moMomu CBETOAN0Jd U 3yMMCEpa, YCTAHOBJICHHBIX Ha ITAHCIN ABTOMOOMJIA.

2.3. DKCIepUMEHTAJIbHASl YCTAHOBKA W KOHTPOJIbHO-HU3MEpPHUTEIbHbIEC

NpuoOPHI I AMATHOCTUPOBAHUS MHKEKTOPHOro ABuraresst 'A3

DKcnepruMeHTaIbHAsl YCTaHOBKA MPECTaBlIeHa Ha pucyHke 14.

Puc. 14. YcranoBka AMarHOCTUPOBAHUS U OOCTYKHUBAHUSI CUCTEMBI YITPABJICHUS
uHxekTopHoro asurarens ['A3 - 3110.
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Puc. 15. YcTaHoBKka 1uarHoCTUPOBaHUS U 0OCTYKUBaHUSI CUCTEMBI YIIPaBICHUS
umxekTopHoro asurarens 'A3-3110: 1 — karymku 3axuranusi; 2 — CBeUu



3aKUraHus; 3 — JaMIia 3aKUraiust; 4 — MapKepHbIil IUCK; S — peryasaTop o00poToB
MapKepHOTro JAMCKa; 6 — BBIKIIIOUATE b MPUBOJIa MAPKEPHOTO AUCKA; 7 — AaTUYUK
TEMIIepaTypbl OXJIAKIAIOMIEH KUAKOCTH; 8 — TaTYUK BPALICHUS U TTOJIOKCHUS
KOJICHYATOr o Bajia; 9 — MMUTATOP JaTYMKA TEMIIEpATypPhl OXJIAXKIAI0EH
KUJIKOCTH; 10 — qaTyuk TeMnepaTypsl Bo3ayxa; 11 —uMuraTop naranka
TeMIIepaTyphl Bo3ayxa; 12 — perynarop 100aBOUYHOTO BO3/1yXa; 13 — BBIKIIIOUATEIh
3akuranus; 14 — gaT4uK MaccoBOTO pacxojia BO3yXa; 15 — qaTuuK moJIoKeHUs
JpOCCeNbHOM 3acioHky; 16 — naTtuuk neronanuu; 17 - manomerp; 18 — punbtp
TOHKOU oTuncTKy; 19 — OBY; 20 — TronnuBHas pammna; 21 — popcyHku; 22 —
perynaTop AaBieHus; 23 — pa3beM JUAarHOCTUKH; 24 — TIIaBHOE pelie; 25 — pene
ocn3onacoca; 26 — nammna auarnoctukn CHECK ENGINE; 27 — 6en3o0ak; 28 —
ANEKTPOOEH30HACOC; 29 — TOMOJHUTEIbHBIA TOIUIMBHBIA (UIIBTP.

Crenn I'A3 (puc.14.) cocroutr uz OBY, HaT4MKOB U MCHOJHUTEIIBHBIX
ctpoiictB. OBY 19 mnonydaer curHanel OT JAaTYMKOB: JATYMKA BpalICHUS U
IIOJIOKEHMST KOJIEHYATOro Baja &, JaTyMKa MAaccoBOrO pacxoga Bo3ayxa 14,
JlaTYMKa IOJI0KEHUS IPOCCEIbHON 3aCIOHKH 15, natuuka neroHauuu 16, qatunka
TEMIIEPATYPhl OXJAXKAAIONIECH )KUJIKOCTH 7, JaTYUKa TemnepaTypsl Bo3ayxa 10.

Nudopmanms ¢  gaTyukoB  mepepadaThiBaeTCs M MOJAETCAd  Ha
UCIIOJIHUTENIbHBIE YCTPOWCTBA: dJeKTpoOeH3oHacoc 28, gopcyHku 21, KaTymiku
3akuranus 1, perynsarop 7o0aBo4yHOro Bo3ayxa 12.

Ha6nronenue 3a pabotod cTeHa MPOU3BOAUTCS MO MHAMKATOpPAM: JIaMIia
3a)KMTraHus 3, JamIia JUarHoCTUKU 26.

BxitoueHue B paboTy OCYIIECTBIISIETCS MEPEKITIOYATENSIMH: BBIKIOYATEIEM
3akuranus 13, BeIKIIIOYaTEIeM MPUBOJIa MApKEPHOTO JUCKa 6.

N3MeHeHre 4YacTOThl BpaIllGHUs] MApKEPHOTO JUCKAa TMPOU3BOAUTCS
PETYIIATOPOM 3.

KonTtponbHO-u3MeputenbHbie mpubophl: 1udpoBoit mynstuMerp DT-832,
NEePCOHANIbHBIN KOMIBIOTEP, MaHOMETp, ociirorpadg DMO-510.

JIsi IMarHOCTUPOBAHUSI CUCTEM YIPABJIEHUS HCIOIb3YETCS MPOrpaMMHBIN
KOMILIEKC «MOTOp-TecTep», KOTOPBII COCTOUT U3 MEPCOHAIBHOTO KOMIIBIOTEPA,

MPOLIECCOPHOTO OJI0KA, aanTepa, AEKTPOHHOTO OJI0Ka yIpaBJICHHs] aBTOMOOUIIEM

(puc. 19).
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Puc. 19. Cxema CTCHOA JJId AUMAarHOCTUKH CUCTCMBbI YIIPABJICHUSA ABUT'ATCIICM.
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Pa3ném muarnoctuku aBromoOuniedt ['A3 umeer ciepyromuii Buj, puc. 20.
[lepembruka mexay Hoxkkamu 10 w 12 BBOAMT OJOK YMHPABJICHHUS B PEKUM

CaMOJUAarHOCTHUKH.

Puc. 20. JInuarnoctuueckuii pazbem aBromoomis 'A3 ¢ neurarenem 3M3 —
4062.10: 2 — ot akkymyJsiTopHoi 6atapeu +12B, 10 — nunust nuarnocTukuy “L”-

Line, 11 — nuuaus quarsoctuku “K”-Line, 12 — macca aBTOMOOWIIA.



3. Meroauka BbINOJHEHHS PadOTHI.

3.1. H300pa3uth OJOK-CXEMy YMPABICHUS CHUCTEMbI PACIPEACICHHOTO
BIIPBICKA TOTJIMBA U CTPEJIKAaMU MOKa3aTh HANPaBJICHUE MOTOKOB HH(OpMAIUH.

3.2. Onucatp GyHKIUU BbITIONIHsIEMbIe DBY.

3.3. 3arpy3utb nporpammy ckaHepa MT-10 u o3HaKOMHUTCS C TJIaBHBIM

MEHIO TIporpaMmsl (puc. 21).

Knuentsl  Bnok ynpaeneHwa [asoamanusatop Apxve Hactpoiika Cnpaska

MNapameTpsbl

Puc. 20. I'maBrOe MeHto mporpammbl MT — 10.

3.4. IlpousBectu BbIOOp TuNa Osioka ympasieHus. s 3Toro HeoOXoaumo
BBIOpaTh  NMYyHKT «ABToompeneidenue» win HaxaB (Ctrl-A)  mMoxHo
ABTOMATUYECKU OMPENENUTh TUI OJIOKa ymHpaBiieHUs (TOJBKO JIJsi aBTOMOOMIIEH
BA3 unmu 'A3). Ha aBromobmisax rpynmsel VAG 3amyckaeT CKaHUPOBAHHE BCEX
JOCTYMHBIX I TUArHOCTHKU ycTpoucTB. Eciam dacTh OJOKOB yIpaBlieHUS
oTMedeHa 3HakoM "X", TO 3TO 03HAa4yaeT, 4TO B MPOrpPAMME E€CTh BO3MOYKHOCTH
paboThI C ATUMH yCTPOHCTBaMH, HO BBl He mproOpeny mpaBa Ha UX JUATHOCTHKY.

[To Bompocy mnpuoOpeTeHHs] KOJIOB JOCTyNla Ha JOMOJHUTEIbHBIE MOIYJIN



oOpamaiitech K aunepam. [1omHBIM COUCOK BCEX BO3MOXHBIX TUATHOCTHPYEMBIX

YCTPOMCTB MOKHO TIOCMOTPETh, Ha’kaB Ha KHONIKY «Crmcok» (puc. 22).

Buibop ycrpoiictBa .

B vssi1E2 3
] vss5.1pP83
] Ausapb 4
I Ausapb 5.1 E2
|| Ausapb 5.1.1 P83
I] Aueapb5.1.2 P83
I Ausapb 5.1.3 E2
|| Ausapb 7.2 E2
%/ #§» lNpouue
+ | ras
+ £) 3A3
4+ =3 UX aBTO
4+ & CeA3
%~ UA3
MNaponk Cnw1cok ABTooNpeneneHme Breibop Beixog

Puc. 22. ITynkt mento «Hactpoiika»

3.5. Onpenenuth Hamuuue ommoOOK B mamsatu IbY. I aToro HeoOXoaumMo
BbIOpaTh MyHKT «KOAbl HEUCIIPABHOCTE» M IporpaMMa Mo3BOJISIET MPOCMOTPETh
KO/JIbI

HEHUCTIPABHOCTEH, BO3HUKIIHE 3a BpeMs padoTel mporpammbel OBY. Ha
AKpaHe oToOpaxkaercs cieayromas uHdopMalys: KoJl HEUCIIPAaBHOCTH, TIPU3HAKU
omurOoK (TIOCTOSIHHBIE, TEKYIHNE), HAaMMEHOBaHUE HeucnpaBHOCTU. CoaepKumoe

OKHa MOCTOSIHHO OOHOBJIsIETCA (IPUMEPHO, KaXK/ble MOJICEKYH IbI), pUc. 23.
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Cepoc ow. (Enter) a JakpeTe (Esc)

Puc. 23. OxHO KOOB OIINOOK.
Jlnst copoca ommbok HeoOXOoAMMO HaxkaTh KJaBuily Enter, a pist Beixona B

OCHOBHOE MEHIO «ESC».

4. IlIpocMoTp mapaMeTpoB padoThl CUCTEMBI YIIPABJIEeHUSA

4.1. Onncanue OCHOBHBIX IMATHOCTHPYEMBIX IAPAMETPOB

Temneparypa oxgaaxknawomei xkuakoctu TMOT (°C). ObY wusmepser
MaJicHUE HANpsDKEHUS HA JaTYMKE TEMIIEpaTypbl OXJIAKIAIOMIEH KUAKOCTU U
npeoOpa3yeT ero B 3HAaY€HUE TeMmIieparypbl B rpanycax Llenbcus. 3HaueHus
JOJDKHBI OBITH OJM3KUMU K TEMIIEpaType BO3yXa, KOrja ABUTaTellb HE MPOTPET, U
JIOJKHBI TIOBBIIIATBCST IO Mepe mporpea asurartens. [locnme mycka aBurarens
TeMIeparypa JOJKHAa paBHOMEpPHO mnoBbeimatees g0 94 - 101 °C wu 3arem
CTaOMIIM3UPOBATHCS PU OTKPBITUHA TEPMOCTATA.

IMosoxenne apoccenbHoii 3acaonku I[OJI. 1. 3. (%). OroOpakaemblit
napamMeTp MpeCTaBIsieT COO0OW Yrojl OTKPBITHS APOCCENbHOM 3aCJIOHKH,
paccunthiBaeMbli OBY kak GyHKIUS HampsoKEHUS BXOJHOTO CHUTHAja JaTYMKa
MOJIOKEHUST JIpocceNibHOM 3acioHKh. 0% COOTBETCTBYET MOJHOCTBIO 3aKpPBITOU
npoccenbHo 3acnonke, 100% — MOTHOCTBIO OTKPBITOM.

Yacrora BpameHusi kojeHyaroro Baja asurareiasa Ob. /IB (00/mun).

OtoOpaxkaemble JaHHBIE COOTBETCTBYIOT uHTepnperauuu OBY daktuueckux



00OpOTOB KOJIEHYATOTO Baja JBWUraTelis [0 CHUTHady JaTdyhKa TOJIO0KEHUs
KOJICHYaToro Basa ¢ To4yHOcThi0O + 40 o0/mMuH. HeoxxumanHoe yBennueHue
000pOTOB MO MOKa3aHUAM NMPUOOPa MPU MOCTOSHHOM YTJI€ OTKPBITUS JPOCCETBHOM
3aCJIOHKA YKa3blBAa€T HA DBJIEKTPUYECKYI0 INOMEXY B LEMU CUTHAJIA JaT4HhKa
MOJIOKEHUST KOJICHYATOTO Baja. Takas rmoMexa OOBIYHO BBI3BIBACTCS OJIM3KUM
pacIoa0KEHUEM IMPOBOJOB CUCTEMBI YIIPABICHUS JBUTAaTEIIEM K BHICOKOBOJIbTHBIM
IIPOBOJAM CUCTEMBI 3aKUTAHHUS.

Yacrora BpalleHUusi KOJEHYATOr0 BaJia ABUraTessi HA XO0J0CTOM XOIY
Ob. JIB. XX (00/MuHn). OToOpa)kaeMble TaHHbIE COOTBETCTBYIOT MHTEPIIPETALINH
KOHTpOJUIEpOM  (PaKTHUYECKMX OOOpPOTOB KOJEHYATOrO0 Bajla JBUTaTess Ha
XO0JIOCTOM XOJy IO CUTHAJIY JaTYMKa MOJIOXKEHHUS KOJIEHYAaTOro Bajla C TOYHOCTBHIO
+ 10 00/mMuH.

Kenaemoe nosnoxkenue peryasitopa xoJsocroro xoaa KEJL. ITOJI. PXX.
OTOoOpakaeTcsi TEOPETUUYECKH PACCUUTAHHOE U CKOPPEKTUPOBAHHOE MOJIOKEHUE
PXX B 3aBuCHUMOCTH OT OOOpPOTOB KOJICHUATOI'O Bajla JIBUTATENIsI U TMOJOXKCHUS
JIPOCCEIBHOM 3aCJIOHKH.

Texymee mosoxkenue peryaasiropa xojgocroro xoga TEK. ITOJI. PXX.
[TokazaHusi COOTBETCTBYIOT MOJOXKEHHUIO peryisitopa xonoctoro xona. Ilpubop
0TOOpakaeT KOJMYECTBO IIaroB OT MOJIOKEHHUS, B KOTOPOM KJIallaH MOJIHOCTHIO
3aKpbIT. bonblllie 3HA4YE€HHs COOTBETCTBYIOT OOJBLIEH CTENEHU OTKPBITHS
xianada. Ilocie 3amycka aBurartens 1o Mepe €ro MporpeBa J0 HOPMAJIBHOMN
paboueil TeMriepaTypbl 3HaUY€HHUS JOJDKHBI yMeHbIIaThcsl. Ha xosoctom xomy u
HEUTpaJIbHOM Tiepenaye NP BBHIKIIOYEHHOM KOHJUIIMOHEPE KOJWYECTBO IIArOB
noikHO ObiTh B mpezenax 30-50. JIroOwle yciaoBHsI, BBI3BIBAIOIIME YBEITUUYCHHE
Harpy3Kd JBHUraTedsl Ha XOJOCTOM XONy, JOJKHBI BbI3bIBATH YBEJIMYEHUE
YKa3aHHOT'O 3HAYEHUS.

KoappuuueHT KOppeKHUHM JIUTEIBHOCTH HMIYJbCA BIPBbICKA 110
curHaiay naryuka kuciaopoaa KOP. BP. BII. OtoOpaxkaercss BO CKOJBKO pa3
U3MEHSETCS JIMTENBHOCTh HMMITYJIbCA BIIPBICKA JJIi KOMIEHCAUUU TEKYIIUX

OTKJIOHEHHUH COCTaBa CMECH OT CTCXUOMETPHUYCCKOTO.



Yroa onepexkenus 3axuranus Y.0.3 (°mo k.B.). OToOpaxkaercst yroi
ONEPEXKEHUS 3aKUTAHMS IO KOJIEHYATOMY Bajly OTHOCHUTEIBHO BEPXHEU MEPTBOM
TOYKH.

Texymasi ckopocts aBTomoOmias CK. ABT (km/4y). OtoOpaxaercs
WHTEpHpEeTalys KOHTPOJJIEPOM CUTHAA TATYMKAa CKOPOCTH aBTOMOOMIISL.

Hanpsizkenue ©OoproBoii cerm BOPT. HAII (B). OtoOpaxaercs
HanpspKeHue 00pT ceTH aBTOMOOMIIS, MOCTYTatoIIee Ha KOHTAKT «37» OBY.

Kenaembie 060potbl xoa0cToro xoga K. Ob. XX (00/mun). B pexume
XOJIOCTOTO XOJla YacTOTOM Bpall€HHUs KOJICHYaTOro Baya ympasisieT ObY.
KenaeMbiMu 000pOTaMU HaA3BIBAETCS YAaCTOTa BpPAILIECHHUS KOJIEHYATOro Baja,
3amaBaemasi ObY.

JaurenbHocTs ummyJbca Brnpbicka BP. BIIP. (Mcek). Ilapametp
MPEACTABIACT COOON NITUTEIBHOCTD (B MUJUIMCEKYH/IaX) BKIIOYEHHOTO COCTOSIHUS
dbopcyHKH.

Maccosblii pacxoa Bo3ayxa MAC. PB. (kr/4ac). [lapamerp npencrasmisier
co0oif MaccoBBI pacxo] BO3AyXa yepe3 JaTUMK MAacCOBOTO pacxoia BO31yXa,
BBIpAKEHHBIN B KMJIOTpaMMax B yac.

Huxaosoii pacxoa Bo3ayxa LIUK. PB. (mr/takr). [Tapamerp oToOpaxaet
3HAUYE€HHUE MAaCCOBOT0 pacxoja BO3yXa 3a TaKT paOOThI IBUTATEIIS.

Yacoroii pacxox tomamBa Y. PAC. T. (a/4gac). Ilapamerp oTtoOpakaeT
3HAYEHHE pacxojia TOIJIMBA B MepecyeTe Ha yac pabOThl JBUTATEIS.

IIyreBoii pacxox Tommma IIPT. (/100 xm). Ilapamerp oToOpaxkaet
3HAYEHUE pacxo/ia TomnBa B nepecuere Ha 100 kM myTH.

KoappuuueHT KOppeKHUHM JIUTEJIBHOCTH HMIIYJbCA BIPBICKA 110
curHaiay naryuka kuciaopoaa KOP. BP. BII. OtoOpaxkaercss BO CKOJBKO pa3
MU3MEHAETCS UIMTEJIbHOCTh HMITYJIbCa BHPBICKA MJII KOMIEHCAUH TEKYIIHUX
OTKJIOHEHH COCTaBa CMECU OT CTEXMOMETPHUUYECKOTO.

COJNJ - KoxdpdumnueHT koppeKuMHd BHPbICKA TOIUIMBA. OTKIOHEHUE
3HAY€HUH OT | yKa3plBa€T HAa COCTOSIHUE  PETYJIHPOBAHUS KOHTPOJIEPOM

TOIIMBOIIOAa4YH B CTOPOHY 06OFaHICHI/I}I NN 06CI[H€HI/I$I.



4.2. OneHKa 3HAYEeHUIl MApaMeTPOB 3JIEMEHTOB CHUCTEMbI YIIPABJIEHHUA HA
NPaBAONOA00HOCTD

[Tyakt tnaBHoro meHoo «lIlapamerpnl» - «IlepeMeHHBIE» TTO3BOJISIECT
MIPOCMOTPETh BCE IEpPEMEHHBIE, CHUMaeMmble ¢ OBY, a Takke mpou3BecTH
COXpaHEHHWE  HYKHOW  TOCJIEIOBaTeNbHOCTH  JAHHBIX W YIPaBJAThH
UCTIONHUTENbHBIME Mexann3Mamu (MM). Bun okHa oToOpaskeHUsT IEpeMEHHBIX U
Ha0Op MOKA3bIBAEMBIX MEPEMEHHBIX 3aBHUCUT OT BBHIOPAHHBIX YCTAaHOBOK B MEHIO,

puc. 24.

Bua Buixoa (Esc)
RCO
1] _0.133]

Koadduuyment
Koppekuun CO

Rl 0,00]

Liuknosoi pacxon
BO3AYXA, MI/TKT

INJ
S 000

OautensHocTe
BMpBICKA, MCEK

JAIR
oI

Maccoelit pacxog bp)
BO3AYXA, Kr/yac

YacTota
BpaleHua
KoneHsana, ob/muH QUUS

COINJ :
oMK '°

Koadduuynent
KoppeKuh
BPEMEHM BNpLICKA

Yron anepexenna
saxuranua, TIKE [T D S S S S S Y w—

X b & LeHa aenermna 100 mc [Jonycku He BbIGPaHbI

Puc. 24. Ilynkt mento «ITapameTpbi».
JlaHHBIA ~ TYHKT TO3BOJIIET MNPOCMOTPETh OCHOBHBIE  IApaMETPHI,
XapakTepu3ymomue padoTy CHUCTEMBbl YIpaBiICHMS W  CPaBHUTb HUX C

PEKOMEHTyeMbIMH IMarHOCTUYECKUMU NapaMeTpaMu (Tadiuusl 2, 3.).

JluarHocThueckrue IMapameTphl Osioka ympasienuss Bosch M 1.54 M

(AuBaps 5.1).



Tabmura 2

[TapameTpsl

En.
U3MEPEH
us

3aKUranu
e
BKJIFOUEHO

XO0JIOCTOU
X0JT

ITpu obopoTax

2000 3000

00/MuH 00/MuH

1

2

4

5

6 /

ADC MAF
Hampsoxenne
BBIXOJIHOTO
cUrHana Ha

JIMPB

B

0,99-1,0

1,3-1,4

1,7-1,9 1,9-2,0

JAIR
MaccoBbIi
pacxon
BO3/IyXa

Kr/4gac

9-11

20-22 31-32

ADC THR
Hanpsixenue

BBIXOJTHOTO
curnana JI1J13

0,45-0,51

0,45

0,63 0,70

THR
ITomosxenue
JPOCCETBHOM

3acionku  (0-
100%)

%

ADC T™W
Hanpsoxenue
BBIXOJIHOT'O
CUTHaJIa
JTaTIruKa
TeMIIEPaTypbl
OXJIaXKIarolIeH
JKUJIKOCTH

(ATOX)

0,38

0,38

0,38 0,38

TWAT
Temneparypa
oXJIaXKIarolien
JKUJKOCTH

°C

101

101

101 101

ADCKNK
Hanpsxenue
BBIXOJTHOTO
CUTHaJla Ha
JATYUK
JN€TOHALUH

(L)

0,97

1,27 2,46




DET Ilpusznak
HATYUS
JIETOHAITUU

JIA/HET

HET

HET

HET

HET

ADC O
Hampsoxenne
BBIXOJTHOTO
CUrHana
JlaT4YnKa
KHUCII0poAa
(AK)
INPLAM
Tekyiee
COCTOSIHUE
JaTYuKa
KHCJI0pOJIa

JIA/HET

0,41

HET

0,1-0,8

Ot JIA mo
HET ne
MeHee 8 pa3
3a 10 cek.

0,1-0,8

Ot JIA mo
HET He
MeHee 8 pa3
3a 10 cek.

0,1-0,8

Ot JIA nmo
HET ne
MeHee 8 pa3
3a 10 cek.

ADC
BATHanpsike
HUE nocine
3aMKa

3a)KUTaHud , Ha
27 Hoxke DbY

13,7

13,7

13,7

13,7

SSM Tekymiee
MIOJIO’KCHUE
perysropa
XO0JIOCTOTO
xozaa (PXX)

[Iar

120

22

55-57

70-75

Bpewms
BIPBICKA

MCCK

2,5

2,07

2,13

uoz

Tekytiee
3HA4YECHUE yTJIa
ONEPEIKECHUE
3aKUTAHUS

I1.LK.B

15,0

34-35

36-37

COJNJ
Koaddurment
KOPPEKITUU
BIIPBICKA
TOTUTHBA.

1,016-1,023

0,86

0,94




JluarHoctuyeckue mnapaMmerpel Ojioka ympaBieHuss Mukac 7.1 gBuratens
406.2 6e3 gaTynKa KUCI0po/a.

Tabmuma 3

[TapameTpsl En. 3axkuranu | XOJOCTOU ITpu obopoTax

U3MEpeH e XO0J 2000 3000

ust BKJIFOUEHO 00/MuH 00/MuH

1 2 4 S 6 /

ADC MAF B 1,5 2,2-2,5
Hanpsixenue
BBIXOJTHOT'O

CUIrHaJia Ha
JIMPB

JAIR Kr/4ac 0 14-15 36 59
MaccoBbIi
pacxoJ
BO3TyXa

ADC THR B 0,45 0,45 0,63 0,70
Hanpsoxenue

BBIXOJITHOTO
curnana JI1J13

THR % 0 0 4 6
[TonoxeHue
JIPOCCENBHOM

3acionku  (0-
100%)

ADC T™W B 0,38 0,38 0,38 0,38
Hanpsxenue
BBIXOJIHOTO
CUTHaja
JTaTYruKa
TEMIIEPaTyphl
OXJIaXK1arolIeH
JKUJIKOCTH

(ATOX)

TWAT °C 90-96 90-96 90-96 90-96
Temneparypa
oXJIaXKIarolien
KHUJKOCTHU

ADCKNK B 0,97 1,27 2,46
Hanpsoxenue
BBIXOJIHOTO




CHUTHaja Ha
ATYUK
JIETOHAIINHU

(A1)

DET IIpuznax
HaJIU4Hs
JETOHALINH

JIA/HET

HET

HET

HET

HET

ADC O
Hanpsxkenue
BBIXOJIHOTO
CUrHajIa
JaTYuKa
KHUCII0poAa
(AK)
INPLAM
Tekyiee
COCTOSIHUE
JaTYuKa
KHCJI0pOAa

JIA/HET

0,41

HET

0,1-0,8

Ot JIA no
HET ne
MeHee 8 pa3
3a 10 cek.

0,1-0,8

Ot JIA 1o
HET ne
MeHee 8 pa3
3a 10 cex.

0,1-0,8

Ot JIA no
HET ne
MeHee 8 pa3
3a 10 cek.

ADC
BATHanpsike
HUE nocie
3aMKa

3a)KMraHus , Ha
27 HOXKEe DBY

13,7

13,7

13,7

13,7

SSM Tekymee
MTOJIOKCHUE
perymisaTopa
XOJIOCTOTO
xoja (PXX)

Hlar

60

63

75

IHJ

4,3-4,8

3,9

uoZz

Tekymee
3HAUYCHUE yTJIa
ONEPEIKECHUE
3aKUTAHUS

II.LK.B

14,0

35

43

VALFCocras
cMecH

15,1
1,020-1,023

16,2

16,9

COEF1
Koppekuuns
TOTUTMBOTIO AT
u (1 xanan)

0,906-0,910

0,922

0,941




GTC Mr/TaKT 0 10,4 9,2 8,9
[luknoBas
rnojava
TOILIMBA

[IpoBepky MpoOBOAMM B TPEX PEKHUMAaxX: MPU BKIIOUEHHOM 3aKUTaHUU; Ha
obopoTax xojoctoro xoma, Ha obOoporax 3000 06/MMH W CpaBHUBAaEM C
Ta0JIMYHBIMU 3HAYCHUSIMH.

[Ipu BKIIFOUEHHOM 32KUTAHUU TTPOBEPSIEM:

- ka"anbl Bxona ALIL, ans storo menecooOpaszHo co3ngath Habop «KaHasbl
AITI — 3a>xuranue BBIKIIOYEHOY, COCTOSIIUMI:

ADC_KNK — AIII. /IaTyuk geTOHAIINH.

ADC_TW — AIIII. JlatTuyuk TeMrepaTypbl OXJIaIal0IIeH KUIKOCTH.

ADC_MAF — ALII. Jatunk MaccoBOro pacxoja BO3ayXa.

ADC_THR — AIIII. JIaTunk mMOJI0KEHUS IPOCCETHLHOM 3aCTIOHKH.

ADC_CO — AUII IMorenmuometp CO.

Oco6oe BHuManue yaenutsb naruukam JJMPB 0,98 — 1,00 B u JAITJI3 0,45-
0,51 B;

- TIpoBepsieM TMoJoXKeHue apoccenbHor 3acnoHku [HR. Ilpu 3akpeiTom
npoccene 0%, npu Haxkartol A0 ynopa neaanu raza 100% mmns ObY BOII 7,0-
78%);

- TIPOBEpSIEM Ha TPABIOIOJA00HOCTh 3HAUYCHHUE TEMIIEPATYP OXJIAXIAAIOMIEH
xuakoctd U Bo3ayxa TWAT u TAIR, oqHOBpeMEHHO JBUTaeM B pa3HbIe CTOPOHBI
MPOBOJIa HA pa3zbeMe, a 3aTeM caM pa3beM JaTdyhka, HaOMrofas 3a U3MEHEHUEM
TEMITepaTyphI;

- mpoBepsieM ycTaHoBKy PXX mpu BkmodeHHoM 3axkuranun FSM (120
maroB 1y BA3).

[lenmecoobpa3Ho co3naTh CBOM HAaOOp mapameTpoB «JlaTumku (3a)kuraHuve
BKJIFOUEHO/XO0JIOCTOM XOJI)»:

THR — Ilonoxenue apoccenbHOM 3aCIOHKH.

TWAT — Temniepatypa oxjiaxaaromen KuaKoCTH.




JTAIR — TemniepaTypa Bo3/1yXa BO BIlyCKHOM KOJUIEKTOPE.

FSM — Tekyee moyioxkeHUE peryasaTopa X0JIOCTOTO X0/1a.

3amyckaem jaBurareib U nposepsieM kaHaibsl ALl Ha oGopoTax xomocToro

xoj1a (Habop mapaMeTpoB CM. BBIIIE) TabmIa 4.

Ta0muna 4
Kananer AL Ha o6opoTax JATOX 0,449 B/93,8 rpa. C
850 06/MuH JIMPB 1,484 B/11,5 kr/q
JAI1/13 0,508 B /0%
10, 0,124 - 0,708 B
Il net 0,098 - 0,235 B

[Tposepsiem padory PXX mo mapamerpam FSM (30 - 35 maroB mist BA3 u

60 - 90 maroB mns 'A3). Ecnu 3HaueHus: MpeBBINIAIOT HOPMY, TO HEOOXOIUMO

OYHUCTUTH OH Harapa PXX m apoccenbHblil y3€ll, a €CJIM HUKE HOPMBI — IIOUCKATh

IIOACOC BO3ayXa.

HpOBGpHGM HAIIPS2KCHUC 60pTOBOﬁ CCTHU IIPHU BKIIFTOUCHHBIX @)apax JaJIBbHCTO

CBCTa.

[lenecooOpa3Ho co3aath HAOOP MapaMeTPOB «XOJIOCTON XOI»:

FREQX — YacroTa BpalieHus Baja Ha X0JI0CTOM XOJY.

JUFRXX — XKenaembie 000pOTHI XOJIOCTOTO XO/1a.

FSM — Tekyiee moyioxkeHUE peryasaTopa X0JIOCTOro X0/a.

UACC — HampsikeHue 60pTceTH.

TWAT — TemnepaTypa oxJak1aroIIei KUIKOCTH.

JTAIR — TemniepaTypa Bo3/lyXa BO BIIlyCKHOM KOJUIEKTOPE.

THR — IlonoxeHue IpocceabHON 3aCIOHKH.

Ha crnenyromem stane mapamerpsl KoHTposmpyeMm Ha oboporax KB 850 u

3000 o6/MHUH ¥ CpaBHUBAEM C TaOJIMYHBIMU 3HAUYCHUSIMHU.

[Tapamerp DET (mpu3nak aeToHanuu.) oToOpaxkaeT pabOTy ABUTATENS C

netoHanuet wim 0e3. [lpu pe3xom yBennueHHH OOOPOTOB ABUTATENb JIOJDKEH

nomajaaTb B 30HY ACTOHAILIUH.




[TpoBepsiem 1ukIoBOM pacxon Bo3ayxa JGBC na xomoctom xony. Jlomken
COCTaBIIATH 85-95 Mr/TaxT.

MaccoBbIX pacxo]] BO3ayXa Ha XOJOCTOM XOAy JOJDKeH cocTaBisTh 9-10
Kr/4ac, a Ha 000poTax3000 06/MUH JOKHBI OBITH:

30-32 kr/9 g cuctem 0€3 JaTyuka KUciIoposa;

24-26 Kr/9 j11 CUCTEM C IaT4YUKa KHCJIOPO/a.

VYron onepexenust 3axuranug UOZ mnst BA3 Ha Xoi0cTOM XOAy HOJDKEH
cocTaBlATh 12 - 14 rpan., a Ha o6opoTax 3200 06/MuH — 38 rpa.

[lenecoobpa3zno co3narh Habop mnapameTpoB «Ympasienue 850/3000
00/MUHY:

FREQ — gactoTa BpailieHus KOJICHBaIA.

JGBC — mukiioBoit pacxo Bo3myxa.

JAIR — MaccoBbIii pacxo Bo3ayxa.

UOZ — yroun onepeskeHust 3aKUraHus.

DET - npusHak qeToHaIMu.

INJ — nmuTenpbHOCTD BIIpBICKA.

THR — nonoxkeHue apoccebHOM 3aCIOHKH.

[IpoBepsiem mapamMeTpsbl, CBI3aHHBIE C IKOHOMHUYHOCTBIO IBUTATEIIS:

- KOHTPOJUPYEM napameTpbl OTOOpaKAIOIIHE COOTHOIIICHHE
Bo3ayx/TormmBo VALF (mis 'A3) u FAVAL (ans BA3). A Takxke 1o BeTUYUHE
napametpa JQT (wacoBoit pacxon Tomua). Eciu mapamerp VALF Haxomgutcs B
npeaenax 1,020 — 1,023 To cuctemMa ympaBieHUsI M COCTOSIHUE JBUTATENs
COOTBETCTBYET BCEM TPEOOBAHHSIM.

[{enecooOpa3Ho co3aath HAOOP MapaMeTPOB « IKOHOMHUIHOCTHY:

RCO (RCOD — mnsa I'A3) — koadduruent koppekipu CO;

RCOK (mnst ’'A3) — koappuriueHT KOppeKIuu TOITUBOTIOIAYH;

COINJ — koadpurmeHT KOppeKIru BpeMEHH BIPHICKA;

VALF (FAVAL) — cooTHOIIEHUE BO3TyX/TOILIHBO;

JQT - wacoBoii pacxoj TOIJINBA, JI/9ac;

FUELPK — ynenbHbII MTHOBEHHBIN pacxo 1 TOIiuBa, j/100km;



INPLAM — tekyiiee cocTOsIHME TaTYMKa KHCIOPOa;

UO2SENS — nampspkeHre AaTyuka KUCIopo/a.

4.3. 3anuch THATHOCTHPYEMbIX IAPAMETPOB B 0a3y JaHHBIX

3anuch  JIMarHOCTHPYEMBIX MapaMmMeTpoB  HeoOxoauma s cOopa
CTATUCTUYECKUX 3HAUYCHUM TUArHOCTUPYEMBIX MapaMETPOB.

3anuce mapamerpoB B ¢aii. Boiitu B pexum «Ilepemennnbie». s
MPOCMOTpPa OJIHOBPEMEHHO JABYX TPYII MapaMeTpOB B BEPXHEW YACTH HKpaHa
BbIOpaTh MyHKT «BHI» M MOCTaBUTh COOTBETCTBYIOIIYIO «TaJIOUKy» JJISI OKHA

0T06pa)KeHHH. BI:I60p Ha60p0B AL KaXKXIO0ro OKHa  IIPOU3BOJHUTCA C

ucnojbs3oBanueM kiapuir «Ipen. Shift-Fé6» u «Caen. F6» (puc. 25).

Bua Beixoa (Esc)

Owwubku F4  Uamennte  YnpFS T CneaF6  Cro nee F7

BITPOW 2 RCO

1] ____ner]
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nfRnrai

THR

AN - e
ApOCCENbHOM! i Liuknosoit pacxon
aaaaaaaaa % BN R Al a5 Fa e G BO3AYNE, MI/TKT

FREQ
sl 0|

YacTora
BPALLEHNA

OnuTensHocTs
BNpLICKa, MCEK

Luknoeoit pacxon
BO3AYHA, MI/TKT

- Maccoelit pacxog
LASTLAM BO3AYXA, Kr/yac
5] el

Mpown. cocr.
aary. 02
i1-Anr M-Aenu

INPLAM Yacrota

BPALLEHUA
@m KoneHeana, oB/MuH ng

Tek. cocT. garty.

nnnn

e Koadduuynent
U . KOPPeKUMM
Yron onepeskeHna " " - BPEMEHM BNpbICKa

saxuranna, TIKB
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Puc. 25. Bun okHa napameTpsl.



Jlnig mokasa mapameTpoB M3 HECTaHAApTHOM TPYMIbI HEOOXOAUMO BHIOpATh

nyHKT « A3MeHHUTB» ¥ BRIOpATh COOTBETCTBYIOIIYIO TPYIIITY, puc 26.

ﬁ Ha6opbl - npaBoe okHo: AnBapb 5.1.1 P83

F2 Hagop l F4 Cocrae

-1-= [azoaHanuzaTop - | Kon ] HaumeHosaHue
H Masoananuzarop RCO KoadgdguumeHT koppexkumu CO
== Cney rpynna JGBC Lvknoeoi pacxon eozayxa
= 1-131 HAOOp INJ ONUTENEHOCTE BNPLICKE.
= CET:';:;;T&HD; G JAIR Maccoerl pacxon Bozayxa
B 1+ Hasop FREQ HactoTa BpaweHus KoneHeana
B 2- Hasap COINJ KoaggUUMeHT Koppekuuy BpeMEHW BNPBICKE
B 3-iHasop uoz Yron onepeskeHus SakuraHus
B3 4-i nasop
B 5% HaBop
B 6-i natop
B -t Hasop
B 8-t vasop
&0 Hasop) A
M mna. sl
p— - Camonuceun.
= = ™o |Mepuoa zamepoe 250 Mc
ST T

OK | OTMeHa | MpUMEHKUTE Cnpaeka

Puc. 26. Bunx okHa Be1Oopa Habopa.

UYro06sl 100aBUTH/yOpaTh rpaduk nmapaMerpa sl OTOOpaXkeHus BMecTe (Ha
OJTHOM JOpPOXKKE) HEOOXOIUMO, yaepKuBas HakaTod kimaBuiry «Shifty, Haxartsb
KJIaBUITY UG PBI, COOTBETCTBYIOIIEH HOMEPY MapameTpa.

JUist 3amucu KypcopoM BbIOpaTh aKTMBHOE OKHO M BBIOpATh MYHKT MEHIO
«3anmuch F7». JIns ocranoBku 3anucu BbiOpath «Ctom F9». 3aTteM HeoOXoaumo
BBINTH B OCHOBHOE MEHIO.

IIpocMoTp 3amMcaHHBIX NapaMeTpoB. BriOpaTh MyHKT MEHIO «3amuChy.
BbIaenuTs HyKHYIO 3alMCh KEJITHIM BETOM. Ha BBIZIEIEHHYIO 3aIIUCh YCTAaHOBUTh
«rajlouKy», BBIOpAB MYHKT MEHIO ¢ rajgoukoi. Ilpu JBOWHOM HaxkaTuu Ha
«raJlouKy» TMOSBUTCS «3Be3fouka». [locime BwiOOpa myHKTa MeHio «lIpocmotp
nepej Mnevarbioy» MOSBUTCS Ta0JIMIa MUHUMAJIbHBIX, MAKCUMAJIBHBIX U CPEIHUX

3HAYEHUN JTUArHOCTUPYEMOro rapamerpa, puc 27, 28, 29.



U porp

3anucu nporpammbl KAMEHTa "---"

38NMCH NPOMPEMMb! KAMEHTS "---"

Puc. 27. Bun oxHa 3amucen.

<OnuwnTe peKBU3UTbI aBTOCEpBUCa B M. MeHIo: HacTpolika-ABTocepBuc-OnucaHune>
Agpec:
Ter?:;mnu:
Bpema paGortel:

3anuch ot 29-04-2008 17:56:25 Ansaps 7.2 E2 (2-1 Habop - Cnewy, rpynna)
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Puc. 28. Bua okHa mpocMOTpa IAHHBIX TMEpe] NeYaThIo.

Meuarate | fara Tun Cogep>kaHune 3BY MpyumeuaHne Macrep Bpema
08-04-2008 Mpaduk ncnbiTaHna UnnuHapoebiii 6anaHc Aneaps 7.2 E2 AOMWHWCTPA.. 17:12:57
08-04-2008 [gl] PesynbTarkl UcnbITaHUA UnnmHapoebii 6anaHc Aneaps 7.2 E2 AOMWHWCTPA.. 17:13:09
08-04-2008 pad vk ncneiraHna AKB, reHepatop AHBape 7.2 E2 AOMWHNCTPA..  17:19:08
08-04-2008 Mpaduk ncnbiTaHna Nambaa soHs Axsape 7.2 E2 AOMWHWNCTPA.. 17:21:56
08-04-2008 [g] PesynbTarbl UCNbITaHUA Nambaa soHa Axeape 7.2 E2 AOMWHWNCTPA.. 17:22:13
08-04-2008 [gI] Pe3ynbTatbl UCNbITaHNA HepasHomepHocte XX  AHBape 7.2 E2 AOMWHNCTPA.. 17:24:51
08-04-2008 [g] PesynbTatkl UCnbITaHUA HepagHomepHocte XX  AHeapes 7.2 E2 AOMWHWNCTPA.. 17:25:05
08-04-2008 Koabl HencnpasHocTn 1ow. AHeape 7.2 E2 AOMUHWNCTPA.. 18:21:59
08-04-2008 [y Pe3ynbTatbl MCNbITaHUA Komnpeccua - no Toky AOMWHWNCTPA.. 18:52:54
08-04-2008 Mpaduk ncnbITaHna Komnpececus - no Toky AOMWHWCTPA.. 18:52:54
11-04-2008 [H 3annce AaHHbIx 3BY 2,06 K6 Bosch M7.9.7 E3 1-i1 Habop - CraHa.. AOMWHWCTPA.. 16:54:19
11-04-2008 3anuce 4aHHbIX 3BY 4,79 K6 Bosch M7.9.7 E3 2-11 Habop - CtaHa.. AOAMWHWCTPA.. 16:54:29
11-04-2008 H 3anuce 4aHHbIX 3BY 1,74 K6 Bosch M7.9.7 E3 2-i1 Habop - CtaHa.. AOMWHWCTPA.. 16:54:52
11-04-2008 Mpaduk ncnbiTaHwa PasroH Bosch M7.9.7 E3 AOMWHNCTPA..  18:10:37
11-04-2008 Mpaduk ncnbITaHna PasroH Bosch M7.9.7 E3 AOMWHWNCTPA.. 18:11:24
11-04-2008 [gl PeaynbTarthl UcnbITaHUA PasroH Bosch M7.9.7 E3 AOMUHWCTPA.. 18:11:39
11-04-2008 Mpaduk necnbiTaHua PasroH Bosch M7.9.7 E3 AOMWHWCTPA.. 18:12:00
11-04-2008 [ PesynbTathl MCNbITaHNA PasroH Bosch M7.9.7 E3 AOMWHWNCTPA.. 18:12:07
11-04-2008 Mpaduk nenbiTaHwa MexaHuueckux notepe  Bosch M7.9.7 E3 AOMWHNCTPA..  18:12:29
11-04-2008 |ﬁ| PesynbTatkl UcnbITaHUA MexaHuueckux notepb Bosch M7.9.7 E3 AOMWHWNCTPA.. 18:12:41
11-04-2008 Mpad vk McNbITaHWA  ..1aHC UHAWMKATOpHOW MowHocTu  Bosch M7.9.7 E3 AOMWHNCTPA.. 18:13:10
11-04-2008 [ Pe3ynbTaTbl UCNLITAHWA  ...NAHC MHAUKATOPHOM MowHocTk  Bosch M7.9.7 E3 AOMWHNCTPA..  18:13:22
11-04-2008 Mpaduk ncnbITaHua Nambaa soHg Bosch M7.9.7 E3 AOMWHWCTPA.. 18:18:31
14-04-2008 3anuck AaHHbIx 3BY 1,17 K6 Aneape 5.1 E2 2 - Cney rp AODMUHWCTPA.. 17:15:42
14-04-2008 [ Pe3ynbTatbl McNbITaHUA PasroH AHeapb 5.1 E2 AOMWHWNCTPA.. 17:25:48
14-04-2008 Mpad vk ucnbiTaHwa Nambaa zoHa Axeape 5.1 E2 AOMWHWCTPA.. 17:27:40
14-04-2008 3anucek AaHHbIX 3BY 2,35K6 MUWKAC 7.1 1 - rpynna AOMWHNCTPA..  19:17:31
15-04-2008 Mpaduk ncnbiTaHna Y03 - no crpobockony AOMWHWNCTPA.. 19:59:14
22-04-2008 [l Pe3ynbTarbl NCNbITaHUA PasroH Bosch M1.5.4 P83 AOMWHNCTPA.. 18:20:34
22-04-2008 [ Pe3ynbTarbl UcnbITaHUA PasroH Bosch M1.54 P83 AOMWHWNCTPA... 18:20:49
28-04-2008 Mpaduk ncnbITaHua YO3 - no crpobockony AOMWHWCTPA.. 19:24:18
29-04-2008 M 3annce AaHHeIx 3BY 1,10K6 HAHeape 7.2 E2 2-in Habop - Crey .. AOMWHWUCTPA.. 17:56:25

-




‘ 3anucu nporpammbl KAueHTa "---"

YmeHbw.

3anucK NPorpammMel KNMEHTa "---"

<OnuwunTe peKBU3NTbI aBTOCEpPBUCA B M. MEHIO: HaCTPOﬁKa-ABTocepBMC-Onl’lcaHMe>

Anpec:
TenedoHbl:
Bpewms padorbi:

3anuck ot 29-04-2008 17:56:25 AHBapb 7.2 E2 (2-i1 Ha6op - Cney rpynna)

UOZ Yron onepexenma saxnranma |ADC_02 ALM Jarumk xmcnopoaa |ADC_KNKALN JATuik AeTolagn ::2‘:.. g MpPRsan UOZSENS Haiptwe 11 AaTu1ia 02
MUHMRYM 18,0 035 143 0914 0,371
MaKCUmMyh 24,0 0,39 363 0,918 0,391

Cpeaxee 19,7 0,37 2,07 0,916 0,376

Puc. 29. Bun okHa 3HaY€HHI MaKCUMyMa, MUHUMYMa U CPEAHETO 3HAUCHUS

apameTpoB.

5. /lnarHocTuka JaTYMKOB U MCIIOJTHUTEIbHBIX YCTPOUCTB

Jdunarnocruka JIIIJ[3. Ha wManblx, CpegHMX W TOJHBIX Harpys3kax
aBTOMOOWJIL Jepraercs. B ABMKEHUU TPU TOPMOKEHUU HA BBIKATOM CIICTUICHUH
WM HAa HEUTPAIbHOW mepejaye, MPOUCXOAUT CAMOIIPOM3BOJIBHOE YBEJIUYEHUE
000pOTOB ABUTATEIIS.

Bxitouaem 3axxkuranue u nposepseMm koabel ALIL. B 3akpbiTOM MoJ0KEeHUU
A3 0,45 - 0,51 B. Ilpu menneHHOM OTKPBIBAHUM 3aCJIOHKH HaNpsKEHUE
JIOJKHO TIJIABHO yBenuuuTes Ao 4,76 B.

IIpoBepsiem monoxxkeHue aApoccenbHoM 3acioHkd [HR. Tlpu 3akpbiToM
npoccene 0%, npu Haxkatoi 10 ynopa nenanu raza 100%.

[IpoBepsiercst CTENEeHb OTKPBITUS IPOCCEIBHON 3aCIOHKH MPU HAXKATOM 10
ynopa neiajm rasa.

JIBurarenbp MOXET HE 3amycTuTbess W no BuHe otrkaza JIIJI3. Ecaum B
ctaptrepuoM pexume mapamerp [THR Gomee 80%, To B »3TOM ciydae

TOINIMBOIIOAAYa IIPEKpamacTCs.




JInarHoCTHKA JaT4YMKa Temmepatypbl. HalOmiomaercss 3atpyaHeHHBIN
3alycK ABUTaTENsl 0COOEHHO mporpetoro. CMOTPUM Ha MOTOP-TECTEpE MOKa3aHUs
TWAT u npoBepsieM Ha mpaBaonogo0HOCTs. OAHOBPEMEHHO JBUTAaEM B Pa3HbIE
CTOpPOHBI TIPOBOJIa Ha pa3beMe, a 3aTeM caM pa3beM JaTuuka. M3MeHeHue
MOKa3aHUsl TeMIIepaTypbl TOBOPSAT 00 OOpbIBE MPOBOAOB, TUIOXOM KOHTaKTE B
pazbeMe WK O HEUCIIPABHOCTH CaMOTO JaTuuKa.

JAuarnocruka [AMPB. /Ipuratenp HE pa3BHUBACT NOJHYI0 MOIIHOCTH
(Tpowur).

Ucnpagssiii JIMPB nomkeH yaoBIETBOPSTh CICIYIOMIUM YCIOBHSIM:

1. TIlIpocmarpuBaem ¢ mOMONIIbIO MoOTOp-TecTepa B KaHamax ALl
Hanpspkeane JIMPB. [omksHo O6biTh 0,98 - 1,00 B. OTKII0HEHHE HANPSHKEHUS OT
YKa3aHHBIX 3HAYEHUM TIOKA3bIBAET HA W3MEHEHHE pPabOuYux XapaKTePUCTHUK
JaT4YrKa (JIOMOJIHUTEITHLHO MPOBEPUTH HANIPSHKEHUE MYJIBTUMETPOM).

2. ITapametp JAIR momaua Bo3ayxa uepe3 JIMPB fomxkeH coOoTBETCTBOBATH
HOpMaM. Jlaxke HEe3HAUUTENbHOE OTKIIOHEHNE OT HOPMBI (3 - 4 Kr/4ac) MpUBOJIUT K
3HAYUTEIHLHBIM HAPYIICHUSM B paboTe ABUTATENSA, HE BHI3bIBAS IMOSBICHHUE KOJOB
omubok. Hampumep, pacxon Bosayxa mis japuratens 406 moimxeH OBITh B
npenenax 13 - 15 xr/gac. Ecnu pacxon Bo3zmyxa coctasisier 10 - 11 kr/gac, To
JBUTATENIh PabOTaeT HEYCTOMYMBO, a €Clii pacxol Bo3ayxa 18 - 20 kr/gac, To
OyJleT MOBBIIICHHBIA PACX0]1 TOTLJINBA.

Hanpsbkenue Ha gaT4Mke Ha XOJOCTOM XOAY HE JOJDKHO mpeBblmath 1,5 B
(BA3). Ecniu «ckaukuy HanpsbkeHust yacto npesbimator 1,5 B, To IMPB umeer
HEBEpHBIC XapaKTepUCTUKU. [Ipu 3TON MpoBEepKe XOJOCTOM XOJ JOJKEH OBITh
OTPETYJIMPOBAH.

[TpoBepsieM UKIIOBOM pacxo Bo3ayxa 85 - 95 Mr/Takr.

3. Tlokazanmsi MaccoBOro pacxona Bo3ayxa mnpu ycraHoBusmemcs 3000
00/MHH JTOJKHBI OBITh:

30 - 32 kr/4 ns cucteM 6€3 JaT4rKa KUCIopoa;

24 - 26 Kr/9 1151 CUCTEM C TaTYUKa KUCIOPOIa.



4. Ilpu pe3KOM OTKPBITUU JIPOCCEIBLHOM 3aCIOHKH IMKJIOBOM pPacxoj
BO3IyXa OJDKEH OBITh 0K0J10 400 MT/TaKT.

Jdunarnocruxka JAIIKB. Ilpu HewcnpaBHOCTHM JaTyhKa TMOJIOKCHUS U
4acTOThl  BpamleHus KojeHdaroro Baida JIIIKB wmoryr  HaOmropaThes:
3aTpyIHEHHBIA IYyCK JBUTATENsl; «HEYUCTBIM XOJOCTOM XO1»; mepedou Mpu
nepexofe € XOJOCTOTO XOJa Ha MOBBIIIEHHBIE OOOPOTHI, PHIBKA Ha BBICOKUX
obopotax. HeucnpasHocts JIIIKB MoxeT mnposBIsATBCA TMpPU OMpPEIEICHHON
TeMmriepatype JBuratens. UToObl «moimMaTh» MPOSBICHUE HEUCIPABHOCTH,
HeoOXoauMo HabOmoAaTh 3a yriioMm onepexeHus 3axuranus YO3. Eciu JIITKB
naet cboi, To 3HaueHne YO3 «ckauyeT» (BHe3anmHoe u3MeHeHue Ha 10 rpan. u
0oJiee) U He COOTBETCTBYET PEKUMY PaOOTHI ABUTATEIIA.

Ecnu nBuratens He 3aBOJAUTCS, TO MPOKPYUMBAEM KOJEHYATHIN Bal
JIBUTATENSI CTapTEPOM U KOHTposupyem mapamerp BITSTP (mpusHak ocTaHOBKU
neuratensi). KoTopelii B MOMEHT mpokpyuuBaHus noipkeH ObiTh «HET». Oto
FOBOPUT O TOM, 4TOo OBY mnpuHHMMaeTr curHaia OT JaT4yvKa YacTOThl BPAIICHUA
KojeH4yaroro Bana. [Ipm 3TOM pomkHA OBITH MCKpa HAa CBEUYax 3a)KUTAHUS U
GOpCYHKHM JOJDKHBI TOJaBaTh TOIUIMBA. /[l TIpOBEpKM HaJIMYUS HCKPHI
HEOOXOJMMO BOCHOJB30BAaThCS  pa3psaaHUkoM. Paboty ¢GopcyHOK MOKHO
MPOBEPUTH MO XAPAKTEPHOMY 3BYKY HIIM M0 MHUTAHUIO MHIUKATOPHOM JIAMIIOYKHU
pOOHUKA, MOACOECIMHEHHOTO NapaJlIeNbHO (POPCYHKE.

Ecnu npu npokpyunBaHUM KOJIEHYATOTO Basia crapTepoM mapamerp BITSTP
— «ECTb», TO cKopee BCEro HEUCIPaBEH JaT4YMK YAaCTOTHl BPAILCHHS WIH
HeucnpapHa ero 1nenb A0 DbY. Ilens oTcnexxuBaeTcst N0 HATMYUIO KOJa OIIMOKH, a
paboTOCIOCOOHOCTH aTurKa 1o ero conpotusiaeHuto (700-900 Om).

JluarHoctuka garuymka kuciaopogaa. Hadmonaem 3a rpadukoM n3MeHEHUs
napamerpa INPLAM (texymiee coctossHue paTumika kuciopona). Ilapametp
JIOJDKEH ¢ OOJBIIION YaCTOTON MU3MEHSTHCS OT MUHHUMAJIBHOTO 0 MaKCHUMAaJIbHOTO
3HaueHus (OemHas — 6oratas cMech). Ecim OH Hamoro «3aBucaeT» B KaKOM-JIU00

COCTOAHUMU, 66I[HOM nJIn 6OFaTOM, TO 3TO IOBOPUT O TOM, YTO JAATYHUK IIOTCPIAII



YyBCTBUTEIBHOCTh M €ro HEoOXOoaMMo 3aMeHHTh. MHaue OyneT HaOmOmaThCs
MOBBIIIEHHBIN PacXo] TOTUIMBA U MOTEPS] AMHAMUYHOCTH aBTOMOOUJIS.

JInarHocTuka peryJjasaropa xojocroro xoaa (PXX). /[Burarenb TJIOXHET
cpady Mmoclie 3alycka M Ha MepexXoAHbIX pexumax. HeycroluuBas pabota
nBUTaTENs (packayka, IiaBaHUE) cpasdy IMOCIe 3alycka MOTYT MPOUCXOAUTh U3-32
OTJIOXKEHMM Ha KJamaHe PeryJssTopa XOJIOCTOTO XOoJa M Ha cTeHkax auddysopa
JIPOCCENBHON 3aCIOHKU (IpOCCenbHasl 3aciOHKa HE 3aKPbIBAETCS MOJHOCTBIO.
Ecau uMmerorcs oTioxkeHus Ha kiarnaHe PXX, To peryiasTop Ha XOJIOCTOM XOAY
Ype3MepHO OTKPHIT (1mokazanuss FSM 6osbiire HOpMbI) 1 HEOOXOIUMO TTPOU3BECTH
OUYUCTKY JIpocceabHOTO y31a. Hao0opoT, eciau peryyisiTop OTKPHIT MEHBIIIE HOPMBI
Y UMEET MECTO HU3KUI UKJIOBOM pacxo] BO3AyXa, TO CIAEAYET MOUCKATH MOACOCHI
BO3/IyXa B 00XO/ APOCCEIBHOr0 maTpyoKa.

Jliist mpoBepku paborocriocobHocTr PXX, BoiiTH B peskum yrpasieHus. [lpu
HOpPMAaJbHO MpOrperoM asurarene B paiione 150 - 160 maroB B uCIpaBHOM
peryiarope J0JDKHA HadaThCsl OTCEYKA MOJiaud TOIUIMBA M JBUTATEIh HAYMHACT
pabotath ¢ iepedosMu.

[Ipu o6cnyxuBanun PXX OH OTKpyuuBaeTcs M CHUMaeTcsi C Yy3ia
npoccenbHOM 3acioHku. Ha cHsaTeiit 3UY oxeBaeTcst ero pa3beM U € MOMOIIBIO
MPOrPaMMHOTO KOMILIEKCa MOTOp-TecTep, u3MeHsas napametp FSM, BwiBoguTCs
mMTOK W3 kianaHa. Ouuinaercss pe3pda W KOHYC IITOKA, BHYTPh KoOpIlyca
opeizraercst ounctutenb tuna WD - 40, on ouuctuT Bce BHyTpu. Pe3pOy mmiToka
CMa3bIBa€M MOPO30CTOMKOM CMa3Kou, Hampumep, «JIutom». C moMoIibpo MOTOP-
TecTepa BBOJIUM IITOK B KOPITYC, MPOBEPSs €ro moJBMXHOCTh. IIITOk BBOAUM 10
OTKa3a, 4ToOkI MpH ycTaHoBke PXX He coMaTh MITOK.

[IpoBepka HCNPAaBHOCTH BEHTUJISATOpA OXJIAKIAIOMICH IKUIKOCTH U
nammoukn «CHECK ENGINEy. TlpousBomutcs mpoBepka paboTOCIIOCOOHOCTH
BCHTWJISATOpA TMYTEM BKIIOUCHUE/BBIKIIOYCHUE BEHTUIISATOPA OXJIAKAOIIEH
KUJKOCTH B PEXKHUME MCIOJHUTEIBHBIX MEXaHW3MOB W HCIPABHOCTh JIAMIIBI
«CHECK ENGINE». Ecnu BenTunsiTop 3apaboTaji, TO BKIIOYAEM JIajbHHUI CBET

dap u KoHTpoMpyeM HanpsbkeHue 6oproBoii cetu (13,6 - 14,1 B).



6. YnpaBiieHUe HCIIOJIHUTEIbHBIMH MEeXaHU3MaMH

B pexume «llapamerpbl» MOXHO  YHOpaBisTh  HMCIOJTHUTEIHHBIMU
MeXaHU3MaMH | MPOBOAUTH Il HEKOTOPHIX TUNIOB DBY perynupoBkH, CBSI3aHHBIC
c TomnuBomnogauei. J[ns 3TOoro HeoOXOAMMO BBIOpAaTH B MPOrPaMME PEKUM

«Yupasaenuey (puc. 30).

M CranpaprHan rpynna 9-i Ha6op, SHBaps 5.1.1 P83
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X Y Liera aenenvs 100 mc Donycku He Bsi6pake!

Puc. 30. Bux okHa ynpaBieHUs! UCTIOTHUTEIbHBIMA MEXaHU3MaMU.

8 CranpaprHan rpynna 9-i HaBop, AHsaps 5.1.1 P83

OwwbKkn F4  Viamennts  Cronynp.FS MpeaSft-F& CneaF6 CronF3  3anwce F7 Bua Buixoa (Esc)
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X Y Liea geners 100 mc Donycku He BbiGpans!

Puc. 31. [Ipumep ynpasnenus g koppekuuu CO.



IIpoBepka  npaBJieHUA B TOILIUBHOM cucreme (mpoBepka
padoTOCOCOOHOCTH PeryJiiTopa JaBJieHHWsl W TOIUIMBHOrO Hacoca). [lpu
BKJIFOUEHHOM 3aXuraHuu jasieHue npumepHo 280 - 310 kxIla, a nmpu oTKIIOYEeHUH
O0e3oHacoca pgaBiieHue cHu3utcs npumepHo g0 250 klla. Ha xonocrom xony
nasienue npuMmepHo 230 - 250 kIla. Eciu cHITh BaKyyMHBIHN IIIJIAHT C PETYJISITOpa
JIABJICHUSIH Ha 3aBEJICHHOM JIBUTaTese, TO JaBJIEHUE JIOKHO Bo3pacTu jo0 280 -
310 xITa.

Ha 16-tu xnananneix BA3 ¢ nBurarenem 1,61 u O9bY «BOSCH M7.9.7»
napiieHre B TomummBHOM pamiie npumepHo 380 klla, a me 250 klla. Perynsarop
JTaBJICHHS TOIIJIMBA HAXOJUTCS HAa caMOM Hacoce, B OcH300ake.

Jist mpoBepku  pabOTOCHOCOOHOCTH Hacoca HEOOXOAMMO Tepexarhb
oOpatky - pgaBieHus J0JKHO moaHsaThea 10 500 - 600 klla. /laBieHue MOKHO
MOJHSTHCS OBICTPO U 6e3 mynbcaluid. Eciu 3To HET, TO BO3MOXKHO 3arpsi3HEHbI
TOTUTMBHBIE (PUIIBTPHI.

JI71s1 mpoBEpKU repMETUYHOCTH (POPCYHOK CO3AAETCS JABJICHUE B TOTUIMBHOM
pamIie M TepexuMaeTcs MoaaroIuii TpydompoBoa. Ecnu maBnenwe magaer, TO
HEerepMeTUYHbI (POPCYHKHU.

JluarHoctuka (popcyHOK. 3aKOKCOBbIBaHHE (DOPCYHOK MPOUCXOIUT H3-3a
HEKaueCTBEHHOro ToruBa. [I[poBepuTh MOXHO, yCTaHOBUB 000poThI 2500 06/MUH
Y TI0OYEPEIHBIM OTKIIFOUEHUEM (POPCYHOK, MPOBEPSISI IPU ITOM HACKOJBKO MaJat0T
000poThl ABUTaTeNs. [y HopManbHO PabOTAOIIETo ABUTATENSI 000POTHI JOJKHBI
najgath Ha 100 - 120 060poTOB.

bamanc Qopcynok. Jlns mnpoBepku Mojayd  TOIUIMBA  (POpCYHKaMHU,
OTKJIFOYaeM pa3beMbl CO BceX (OPCYHOK, Kpome TMpoBepsieMoil. Bximrogaem
OeH30Hacoc U co3iaeM AaBieHue. OTKII0YaeM HAacoC U MOAAEM UMITYJIbC C MOTOP-
Tectepa Ha (QOpCyHKY W HabmomaeM mnaneHue aasieHus: npumepno 100 xlla.
[TpoBepsiem omeparuu st Kaxaou (opcyHku. Majoe majeHue NaBJICHUS WU

OoJiblllasi pa3HUIlAa B TaJeHUU MeXAy (OPCYHKaMH CBSI3aHO C 3aCOPECHHEM

(bOopCyHOK.



HcnpaBable (HOpCYyHKM UMEIOT NPAKTHUYECKH OJMHAKOBBIE PAa3HOCTH
HAa4YaJIbHOITO W KOHEYHOrO 3HAa4eHUH naBieHus. EcCaM OTKIOHEHUs OT CPEIHEro
3HAYEHUA TpeX APYrux GOPCYHOK B OOJBIIYIO UM MEHBIITYIO CTOpoHY Oosiee 20%,
TO (POPCYHKU HYKHO 3aMEHHUTH WU MIPOMBITb.

[Ipumep 3anmucu pe3ysbTaToOB TECTUPOBaHUS OalaHca (OPCYHOK MPUBEICHBI

B Ta0JIHIIE 5.
Pe3synpraTel Tecta «banaHc GOpCyHOK»
Ta0mumna 5
dopcyHKa 1 2 3 4
HauansHoe 280 280 280 280
JIaBJICHUE,
klla
JlaByieHue 225 240 220 235
MocJje TeCTa,
klla
PazHocTh 55 40 60 45
JIaBJICHUM,
klla
Cpennee o | (40+60+15)/ | (55+60+45)/3= | (40+55+45)/3= | (40+60+55)/3=
OCTaJILHBIM, 3=48,3 53,3 46,6 51,6
klla
OTKJIOHEHU (55- (53,3- (60- 51,6-
e,% 48,3)/48,3*1 | 40)/53,3*100 | 46,6)/46,6*100 | 45)/51,6*100
00=13,8 =249 =28,7 =12,7
Pesynbprar Hopwma 3aMEHUTH 3aMEHUTH Hopma

Ecnu oTkioHeHuss OT cpeaHux BeauuuH Oonee 5%, To HabOmomaercs
IUIOXOM MYCK JIBUraTelsl pacxo/l TOTLIUBA.

Ecnu mo pesynpratam tecta 6osee oHON (GOpPCYHKE HE B JOMYyCKE, CIETyeT
MOMEHSTH Bce (DOPCYHKHU.

JlnarHocTuKa cucremMbl 3akuranus. OObIYHO Bce NpOOJIEMBbI JIEKaT B
BBICOKOBOJIBTHOM YacTH 3TOH CHUCTEMBI: MOAYJb 3a)KUTaHUs, BBHICOKOBOJHTHBIC
npoBoja, cBeud. [lepBoHavaIbHYI0 MPOBEPKY UX PabOTHI MPOBOMAST C MOMOIIBIO

ocruiorpada.




JluarHoctuka mMoayist 3axkuranusi. HercnpaBHOCTh KaTyIIEK 3aKUTaHUSl U
BBICOKOBOJIBTHBIX MPOBOJIOB HAOJIOJAETCs, KOrAa MPU PE3KOM HaXKATHUM Ha Ta3
HaOJ0/1aeTCsl 3BYK IMOJOOHBIM JeTOHAMKM (CTydaT KjlanaHa) WM HaOJrogaeTcs
«cTyneHbka» mpoBad. [lpuumHa: He paboTaeT OJWH U3 KOHTYPOB MOJYJIS.
VYXxyamaercss 3anmyck ABHUraresisa. s mMpoBEpKH CUCTEMBI 3aKUTAHUS JBUTATEIS
HEOOXOJMMO 3arjiylIuTh JABUTATENIb U BKIIOUUTH 3a)KUTaHUE. Y CTAHABIMBACTCS
pa3psTHUK Ha BBICOKOBOJIBTHBIC MPOBona. Beioupaercs B meHio «Ilapamerpbi»
NyHKT «3axuranve 1,4», YETBIPEXKPATHBIM HA)XaTUEM TMOJAIOTCA YEThIPE
uMIyiabca. Hanuume HCKphl yKa3blBa€T Ha HCIPABHOCTh KOHTYypa MOIYJsS
3)KUTaHUSs, BBICOKOBOJIBTHOTO MIPOBOJIA MEPBOr0 MUJIUHJIPA U UCIIPABHOCTh CBEUU
4yeTBepTOro uwinHapa. CHUMaeTrcss pa3psgHUK C BBICOKOBOJBTHOIO IIPOBOJIA
MEepPBOr0 IMWIMHAPA, MOCTABUTh BHICOKOBOJLTHBIM MPOBOJ HAa MECTO, a 3aTeM
pPa3psSIAHUK TEPECTABISIETCS HA BBICOKOBOJBTHBIN MPOBOJI YETBEPTOTO LUIMHAPA.
Tak >xe MmojaroTcs 4YeThIpe MMIMyJhca. Hamuuume UCKphl TOBOPUT OO HCIIPAaBHOM
KOHTYpE, BRICOKOBOJIbTHOM MPOBOJIE YETBEPTOrO MIIMHAPA U UCIIPABHOCTH CBEUU
MEePBOTO IIWIMHJIpA. B Toi ke mocienoBaTeIbHOCTH MPOBEpsieTcs 2 — 3 MUIUHIIPHI.
Kak npaBuio, y MOIyJisl 3aXKUTaHUs U3 CTPOS BBIXOJUT TOJNBKO KOHTYp 1 - 4, mubo
2 - 3. [Ipu sTOM yXyIIIaeTCsl «TATa», MOSBISIIOTCA MPOBAIBI MPH YBEIUYCHHUH
000pOTOB, 3aTPYIHACTCS 3aIyCK JBUTATEIIS.

[TpoBepsieM CONpOTUBIICHUE BEICOKOBOJILTHBIX ITPOBOJIOB, OHO JOJKHO OBITh
B npeaenax S5 - 10 kOm.

CocrosiHMEe CBeYeHl, CHATBIX C JIBUTaTelisd, IIOMOTAaeT OMNpeACIUTh
HepaboTalolIKe WU IUIOX0 padoTaroiye MUIuHApsL. Eciu mioxo padortator 1 - 4
uin 2 - 3, TO BO3MOXKHO HE paboTaeT oJHa U3 KaTyIIeK MOYJIS 3a)KUTaHUSI.

Ecnu ecth curHan oT JaTyuMka 4acTOThl BpallleHUs, a HMCKPbI HET, TO
MpPOBEPSIEM HAJIWMYMUE MUTAHUS HA MOAYJIE 3aKUTraHuA (KaTylIKax) U 3aMbIKaHUS Ha
MAacCy YNPAaBISAIOMIUX MPOBOJOB. BO3MOXHOW NMPUYMHOM 3aMbIKaHHUS Ha Maccy

YOPABJISIFOIIETO TPOBOJIA MOKET OBITh MPOOUTHIN BBIXOAHOU TpaH3uctop ObY.



PeryanpoBka CO Ha aBromo0miie BA3. Perynuposka CO Ha aBTOMOOMIIE
IPOBOAUTCA TOCJE MPOBEPKH aBICHHUE TOIUIMBA B CHUCTEME, OYUCTKE CBeuei
3a)KUTaHUsSl U YCTAHOBKH 3a30pa Ha JIEKTPOAaX CBeUeH 3aKUTaHUs.

Perymuposka CO mpoBoauTcss TmyTeM HU3MeHeHus koddduurenta
KOPPEKIMU TOIUTMBOIOAAYM Ha XOJOCTOM XOAYy M MajblX Harpy3kax. 3aBojicKas
ycranoBka RCO cootBerctByer — 0,004. YBenmuuenue RCO B mutroc mpuBoj K
yBenuueHuto TtormmBonogaun u CO Bo3pacTaeT M HA0OOPOT YMEHBIICHHE B
MUHYC - YMEHBIIAET.

3nauenne CO gomxHO ObITH B mpenenax 0,6 - 0,9 %.

Ecnu razoananuzaTopa HET, TO MOYXKHO MPHUOJIU3UTEIBHO OPUEHTHUPOBATHCS
Ha MmapameTphl JsamOaa (oTHomeHue Bo3myx/torumBo FAVAL = 1,020 - 1,023),
napametpbl JQT (gacoBoit pacxoxa Tomiusa) = 0,7 ji/gac u INJ (BpeMst Bripbicka) =
2,0 — 2,2 Mcek.

Eciu ycranoButs HOpMmaTuBHOE 3HadeHHMe CO moiydaercs TOJIBKO MpH
ycranoBke RCO 0JiM3kuM K CBOMM TpaHUYHBIM 3HaueHusM (- 0,250 wum + 0,250),
TO ckopee Bcero JJIMPB norepsist CBOXO UyBCTBUTENBHOCTb.

[lo pabore cuctembl 3axkuraHusi (aBroMaruyeckas ycraHoBka YO3 Ha
XO0JIOCTOM XOJTy) MOYKHO CYJIUTh O CTAOMJIBHOCTH pabOThl CUCTEMBbI U JBUTATEIIS B
nenoM. Ecnmu YO3 uMmeeT yacThle OTKIOHEHHUS OT CBOErO CPEIHEro MOJIOKEHUS
oonee 4 rp. M.K.B., TO 3TO FOBOPUT O HECTAOMIBHOCTM paboyero mporecca B
nuianHaApax asuratens. HyxxHo BeicTaBuTh k0d3gduimenT RCO Takum, 4ToOBI, C
OJIHOM CTOPOHBI, BpeMsI OTKPBITHS (POPCYHKH OBIII0O MUHUMAJIBHBIM, & C JIPYTOM,
JOOUTHCS CTAOMIIHPHOCTH TTapaMeTpa yriia ONEPEIKEHUS 3 KUTaHUSI.

B oraenpHBIX ciiydasX MOXHO BepHYTh Ha aBtomobmwnr CO -
notenomerp. Ha DOBY 06e3 karanmszatopa 44 KOHTaKT CBsi3aH C KOJIOJKOM
JIMarHOCTUKH U ero coeauHsitoT ¢ CO - norenuuomerpom. [dpyroit nposoa ¢ CO -
MNOTEHLIMOMETPA COEIUHSIIOT C MacCOil.

Peryauposka CO nHa aBromo0uie I'A3. Perynmuposka CO npousBoauTcs

u3MmenenueM napamerpo RCOD u RCOK.



RCOD — xoadpdumuent xoppekiuun CO Ha xomoctom xoay. Otpaxkaer
BEJIMUMHY CHUTHaja C [OTCHLIHUOMETpPA, MpPeoOpa3OoBaHHYI0 B CMEIICHHE
otHocuTenbHO HYJA. Koaddurment RCOD usmensiercs B npeaenax ot - 0,05 qo +
0,05.

RCOK - xoaddunuent koppekuuu ToruuBonoaadu. KoapbuuueHT ciayxut
JUIST  KOMIIGHCAllMM OTKJIOHEHWI TapaMeTpoB JBUTATENsl M aBTOMOOWIIS,
BBI3BaHHBIX (aKTOpamMHu, KOTOpbIE HE OMPENEISIOTCS OJIOKOM yIpaBlICHUS;
HaIpUMep 3arps3HEHUE TOILTUBHBIX (POPCYHOK.

Perynmuposka CO npou3BOANTCS B CAEAYIOLIEN ITOCIEN0BATEIBHOCTH:

1. YcranaBmuBaercs RCOK = 0.

2. Ilyrem uzmenenus korddumrent RCOD BrictaBnsercs coaepxkanue CO
Ha «xosoctom» xoay 0,8 - 1,0 %.

3. s IMPB mnpoBosounoro tunma RCOD u3MeHsieTcsi BpallleHHeM BUHTA
Ha kopnyce, a aiua [AMPB mnenounoro tuma — ckanepom. Copepxanue CO
KOHTPOJIUPYETCS Ta30aHATN3aTOPOM.

4. C moMmoIIpl0 CKaHepa, BOUTH B pexXuM yrpaBieHusi PJIB u ycTaHOBUTH
yCTaHaBIMBAIOT YaCTOTY BpAICHHs KOJIEHYATOro Baja Ha «xonoctom» xoxy 2000
o0/muH. Conepkanrie CO mpu 3TOM AOHKHO cHU3UTCS nmpumepHo 10 0,2 - 0,3 %

5. VYBenmuuuBaetcs mocteneHHo 3HadeHwe mnapamerpa RCOK no Ttaxoii
BenuuuHblL, npu kKotopoit CO Oynmer paBuo 3,0 - 3,5 %. Ilpu sTom uacrora
BpAICHUS] MOXKET U3MEHUTHCS, HO 9TO HE UMEET 3HAUCHUSI.

6. CoOpaceiBatorcsi 000poThl 10 880 00/MUH M yMEHBIIIACTCS 3HAYCHUE
RCOK Ha 0,10 - 0,12 3aTeM MoJay4eHHYIO BEJIMUYUHY BBOST B JOJTOBPEMEHHYIO
namsTh JObY.

7. C nomompto ko3pdunuenta RCOD ycranaBnusaem CO = 0,8 - 1,0 %.
[Tpu sToM koaPurmenT nambaa nomkeH Haxoautcs B mpenenax VALF = 1,02 -
1,03, a gacoBoii pacxoa toruBa JQT = 1,2 n/4gac.

8. IlpoBepsiercss comepkanne CO mpu HaxaToW Menanu akceliepaTopa Ha

obopoTtax konenuyatoro Basna 3000 o6/mun. Konnentpamus CO nomxHa ynactb €



ucxoauoro yposus 0,8 - 1,0 % mo 0,2 - 0,3 %. Ilpu stom CH momxuo Ob1Th 200-
300 ppm.

7. Tectbl «cbITAHUSD.

HUcenbiTanue — Pasron. Bo Bpems 3TOro UCIbITaHUS ONPEAEISIOTCS BPEMS,
3a KOTOpOE JIBUTaTelb HabupaeT 000POThI, C YKa3aHHON MUHUMAJIbHOW BEJIMYMHBI
JI0 YKa3aHHOM MaKCUMAaJIbHOW. TAaKKE OMPENEIAITCA pacXxo] BO3ayXa W TOILUIMBA.
Kpaiinue BenMYMHBI YAaCTOTHI BpPAIICHUSA KOJIEHYATOIO Bajla  3aJar0TCA
MOJIb30BATENIEM.

JlelictBue omepartopa: Pe3ko HaxaTe 10 ynopa Ha Nenailb MPUBOAA
JIPOCCENIBHOM 3aCJIOHKH, JIOXKIAThCS YBEJIMYEHUS YACTOTHl BPALICHUS BBIIIE
BEPXHEH TpaHUIl U OTIYCTUTh 3aCIOHKY. Jl0kKmaThcs CTaOWIM3allud YacTOTHI
BpAILICHUA XOJOCTOTO X0Ja U IOBTOPUTH JEUCTBUE HE MEHEE JABYX pas.

JlaHHBIE UCTIBITAHUS MOXKHO TIPOBOJUTH MPU JBMKEHUU aBTOMOOWJIS, 3a]1aB
COOTBETCTBYIOIIME IMOPOT'H CKOPOCTH PA3rOHA.

JlaHHble ucnibITanus ABUArateist ['A3: HUKHSSA TpaHULBI YaCTOTHI BPAILLICHUS
2000 06/muH, BepxHsa rpanuia - 5000 o6/munH. CpenHss BpeMs pa3roHa MEHbIIE
0,75 cexk.

PesynbpraTel ucnbiTanuii «Pasron» 8-mm kiamanHoro npuratenst BA3 ¢

omoxoM «SuBape 7.2 E2» npencrapiieHsl B Tabauiie 6.

Tabnuua 6
[TapameTpsl Havano | OxoHuaHue
YacToTa BpaleHus KOJIeHJYaToro Bayia, 00/MUH 2000 4000
CkopocTh aBTOMOOMJISI, KM/4ac 0 0
Pacxon Torumsa, /4 5,3 19,5
Pacxon Torumsa, 11/100 kM 0 0
PacxoJ1 Bo31yxa, Kr/4ac 71,9 219,5
Temneparypa oxnaxaaromeii xuaxoctu, °C 97 97
Bpewms pasrona, cex 0,59
Y cKopeHue 4acToThl BpallleHUs KoJIeHBaJa, 00/MHUH/CEeK 3390
YckopeHue aBTOMOOuIIS, KM/4ac/cex 0




bananc wunaukaropHoii momHoctH. OlEeHUBaeT BpeMs pa3roHa U
TOPMOXKEHUsI JBUraresis. MOXHO NPOBOJUTH KaK Ha XOJOCTOM XOJy, TaK U B
JBWKEHUH (OOBIYHO HAa BTOPOH Tepeaye).

JlerictBue omeparopa: Pe3ko HaxaTh 10 ymnopa Ha Neaaib MNPHUBOAA
JIPOCCENBHON 3aCIIOHKH, [OXKAAThCA YBEIWYEHHS YaCTOThl BPALICHUS BBIIIE
BEPXHEH TpaHUIbl U OTIYCTUTh 3aCIOHKY. Jl0KmaTbcs cTaOWIM3allud YacTOThI
BpalllCHUs] U TTIOBTOPUTH JICHCTBHUE HE MEHEE JBYX pa3.

Jlanuble ucnbiTanus ABuratens ['A3: HUKHSS TpaHUIA YaCTOThI BpallCHUS
2000 o6/muH, BepxHss rpanuna — 5000 o6/mun. CpegHee BpeMst pa3roHa MEHbIIIE
6,0 cek.

HununapoBblii  0ananc  mporperoro  aBurarensi.  IlokaspiBaer
OTHOCHUTEJIbHBIN BKJIAJl KQXKAO0TO IIUIMHAPA.

JleiicTBue oneparopa: YCTaHOBUTH 4acTOTY xoJjiocToro xoaa 2000 o6/muH (B
peXKUME «UCIOJHUTENbHbIE MeXxaHu3Mbl). OTKIIoYas MOCIeAOBATEIbHO OIHY
dbopcyHKy, 3amMcaTh 4YacTOTy BpalleHUs Npu padoTe nBuraresnss 0e3 OJHOU
dopcynku. OnpenenuTs pa3HUILY B MaJICHUHA YaCTOTHI BpAIIEHUS TTPH OTKJIFOYCHUH
kaxaon popcynku. Pasnuna nanenuit o6oporoB (FREQX) wmexny otaensHbIMU
nuiuHapamMu s asuratens I'A3 nomkHa coctaBiath 60 - 80 06/MuH.

[Tone3no Takke MCHOJNB30BAHME TOKa3aHUM Tra3zoaHalu3aTopa IpHU
npoBeneHun ucnbiTanusg. [lo u3Mmenenusim ypoBHs CH MoxHO cyauTh 00
() PEKTUBHOCTH CUCTEMBI TOILJTUBOIIOAUH.

[TPUMEYAHUE: Ha aBTOMOOWISX C 3JIEKTPOINPHUBOJIOM BEHTHIISITOpA
CHUCTEMBbI OXJIAKJICHUS TIepe]] TPOBECHUEM UCIIBITAHUS PEKOMEHIYETCSI BKIIIOYUTh
CaJIOHHBIM OTOMUTENH (MEYKYy) HAa MAKCUMaJIbHYIO MOIIHOCTb, T.K. BKJIIOYEHUE
BEHTHJISITOPA BO BPEMs TPOBECHHUS UCTIBITAHUS CUIIBHO UCKAXXAET PE3yJIbTaThl.

Pesynbratel ucnbiTanuit  «luauuapoBblii  6asaHc» 8-mMu  KiIamaHHOTO
neuratenst BA3 ¢ 6mokom «AuBaps 7.2 E2» npencrasiens B Tadiuiie 7.

Ta0muma 7

[umusaps 1 2 3 4

V3menenne 0060poToB, 00/MUH -150,0 -140,0 -180,0 -200,0




[Tapametp CocrosiHue - - -

ITonoxenne PXX, mar 47 - - -

UcnbiTanue - OmnpeneneHne MeXaHW4ecKHX motepb. Bo Bpemsi 3Toro
UCIIBITAHUSI OTPEACISIETCd BpeMsl TOPMOXKEHHUS JBUTATENs TIOCJE PE3KOTO
OTITyCKaHHS JPOCCENbHON 3aciioHku. HeoOXoaumMo yCcTaHOBUTh MaKCUMAIbHYIO U
MUHUMAJIBHYIO YacTOTy BpallleHHs KOJEHYaTOro Baja JJisi 3aMepoB Tepen
npoBeneHreM ucnbiTanus (ra. meHio — «Hacrpoiika» - «Ilapamerpsl
ucnbITaHU» - «Mexannyeckue norepmw»). McosiTaHue NpoBOJsAT Ha MIPOTPETOM
JIBUTATEJIC.

PesynbraTel ucnbiTaHuii «MexaHMYeCKHUX MOTePb» 8-MU KJIamaHHOTO

nsurarens BA3 ¢ 6iokom «SuBaps 7.2 E2» npencrapiieHsl B Tabuiie 8.

Tabmuua 8
[TapameTpsl Hauvano | OxoHuaHue

YacToTa BpanieHusi KOJIeH4aToro Bajia, 00/MuH 4000 2000
CkopocTh aBTOMOOHMJISI, KM/4Jac 0 0
JITMTeIHOCTh BIPBICKA, MC 0 0
Pacxon Bo3myxa, kr/gac 13,7 9,9
Bpewms TopMoKeHuUs1, CEK - 1,58

Y cKkopeHue 4acToThl BpallleHus KoJIeHBaJla, 00/MHUH/CEK - 3390
Yckopenue aBToMoOmIIs, KM/9ac/cex - 0

HUcnbiTanue - HepaBHOMEpPHOCTH BpallleHUs KOJIEHYATOr0 Bajia Ha XX

Bo Bpemsi 3TOro ucCHbITaHus OIEHUBAETCS HEPABHOMEPHOCTH BpalllCHUS
KOJIEHYaTOr0 Bajia Ha X0JOCTOM xoay. OleHUBaeTCs HEPAaBHOMEPHOCTh BpalllCHUS
KOJIEHYaTOTO BaJia:

Nxx = (freq Max — freq Min) / freq XX,

rae:

freq Min, freq Max - MuHMMalbHAs U MaKCHMaJlbHAs 4YacTOTa BPAICHHUS
KOJIEHYaTOI'0 BaJIa;

freq XX - dgacrora BpaimieHHS KOJICHUATOrO0 Bajia Ha XOJOCTOM XOAY,

noaacpKxuBacmas OJI0KOM YIIpaBJICHUSA.




Pesynbratel ucneitanuii «HepaBHOMEpPHOCTH XO0J0CTOrO X04a» 8-Mu

KJjananHoro asuratens BA3 c¢ 6mokom «SHBaps 7.2 E2» npencraBieHsl B TaOIULE

9.

Tabmuma 9
Pexum PesynbTar
YcranoBka 0J10Ka yrpaBiIeHUs X0JOCTOTO X0/1a, 00/MUH 800,0
HepaBHOMEpHOCTB BpallieHus1 KOJIEHYaTOro Baja, % 10,0
CpenHsis yacToTa BpallleHus1 KoJieHBaia, 00/MUH 804,8
MuHnMaIbHas 4acToTa BpallleHHs KoJeHBaia, 00/MUH 760,0
MakcuMalibHas 4acToTa BpallleHus KoJieHBaia, 00/MHUH 840

HUcnbiTanue - IIpoxkpyrka aBurarejs craprepomM. Bo Bpems 3toro
UCIIBITAHUS OIPENENsieTCsd CpefHss 4YacToTa BpalleHUs KOJEHYaToro Baja,
CpellHEe HaNpsUKeHHWE W MHUHHMAJbHOE HampsbkeHue OOpTceTH 3a  Bpems
IPOKPYTKHM JIBUrarens craprepoM. Bpems mnpokpyTkum cocTaBiasieT 4  Ccek.
HcnbiTanne MpoOBOAAT HA MPOTPETOM JABUTaTene. Bel MOXKETE yCTaHOBUTH BpEMS
IPOKPYTKH Tepel MpoBeAeHUEM wucnbiTanus (Tia. MeHo — «Hacrpoiikay -
«Ilapamerpsl ucnbiTanuin» - «I[lpokpyTka»). Jlng mnpoBefACHHUS 3TOTO
WCIIBITAHUS AANTEP HYXKHO 3alUTaTh BHEIIHWM HMCTOYHHUKOM NUTAHUA, T.K. MPHU
IIOHVYKEHHUH HANPSKEHUS MIUTAHUSA BO3MOKHO HUCKAXEHUE 3aMEPOB.

HUcnbiTanue - 3amyck aBurareiasi. Bo Bpemss 3TOro HCHBITaHUS
ONPENENAOTCA BpEMsS 3allyCKa JBUTATENs M CPENHSS 4YacToTa BpALICHUS
KOJIEHYaToro Baya. McnplTanue npoBOAAT Ha IPOrPETOM JIBUTATEIIE.

Pesynbratel ucneiTanuii «3anmyck» 8-mMu kimanmaHHoro nBuratens BA3 ¢

osiokoM «AuBaps 7.2 E2» npeacrtasnensl B Tadaute 10.

Tabmuma 10
ITapameTpsbl Pesynprar
BpeMs mycka, cek 0,4
Cpennsis yacToTa BpaleHus: KoJeHBajuaa, 00/MuH 220
Cpennee HanpsbkeHUE O0pTOBOM cetH, B 9,4
MuHuManbHOE HanpsbKeHne 00pTOBOM ceTH, B 9,4

UcnbiTanue AKB (ckanep). CrnenyiiTe peKOMEHIALMSIM, YKa3aHHbIM B

BGpXHCﬁ 4acTu OKHa. VcnpITanue reaeparopa nmpoBOAUTCS B HECKOJIBKO OTAIIOB:



1. Usmepenue HampspkeHuss Ha kieMMax AKB 1npu  BBIKIFOUEHHBIX
NOTPEOUTENSIX M UCTOYHUKAX SHEPTUH JIOJDKHO OBITH B mpeaenax 12,6 — 13,6 B.

2. Ha 20 - 30 cexkynn BKiIrOYaeTcs OJMKHUNM CBET A IMPOBEPKHU
3apspkeHHOCTH AKD. HampsbkeHne He TOJDKHO ynacTh HHYKE MOPOTOBOTO YPOBHS
(30HBI IOIYCKOB [TOKa3aHbI HA IIKajJaX B BUJE LIBETHBIX MPSIMOYTOJIbHUKOB).

3. Ha 3aBenéHHOM JBUTATENe HAa XOJIOCTOM XOAY NMPOBEPSETCS HANPSKEHUE
Ha KJIeMMax akkymyistopa. Hampspkenue Gatapen 1omxHO ObITh B mpenenax 12,8
- 14,2 B.

4. IIposepsiercs Hanpsikenue Ha odoporax 2000+200 o6/mMuH. Hanpskenue
Oatapen n0JbKHO ObITh B mpenenax 13,8 — 14,2 B. Bxmouuts dapsl (gansHuit
ceT). HanpsbxkeHnue 6atapen JOMKHO HAXOAUTHCA B TEX XK€ Mpeeiax.

Ecnu HanpspkeHune OaTtaped yBENMUYMBAETCS C POCTOM YacTOThI BpalllCHHS

JBUTATENS U MaJaeT NpU BKIIOUEHUHU Harpy3ku (¢ap), TO HEUCIPAaBEH PETYJIATOP
HaIPSDKEHUS.
Ecnu wnanpspkeHwe OaTaped HM)KE HOPMBI UM NpU BKIOYEHUU ¢ap (dacrora
BpamieHus: 2000+200 o6/MUH) yMEHbBIIIAETCS, MPUIMHOM MOXKET ObITh ciaboe
HATSOKEHUE PEMHS TMpUBOJA TE€HEepaTopa, HEHCHPABHOCTh TeHepaTopa WU
HEUCHPAaBHOCTh peryJisiTopa HampsbkeHus. Ecnu HampspkeHue OaTtapeu HEDKe
HOpMBI U Tpu BKItoueHuu ¢ap (dacrora BpamieHuss 2000200 o6/MuH) ocTaeTcs
MPAKTUYECKU HEM3MEHHBIM, TO NMPUYMHOM SIBISETCS HEUCIPABHOCTH PETYJSTOpPA
HanpsbkeHus. Ecnu  HampspkeHue Oataped  BbIIIE  HOPMBI, TO BO3MOYKHBI
CJIeIyIOLIME TPUYUHBIL:

- IJIOXOM KOHTAKT PETYJSTOpa HAMPSKEHUS C «MACCOU» aBTOMOOMJIS;

- TIOBBILICHHOE TIEPEXOJHOE COMPOTHUBIECHUWE B IENHU BO30YKICHUS
reHeparopa;

- IJI0X0€ COETMHEHNE «MACChl» MEX]y IBUTATeNIEM U Ky30BOM aBTOMOOUIIS;

- HEUCIIPABHOCTD PETYJISTOPA HAPSKEHHUS.

HUcnbiTanue - JIsmoOaa 3oua. VcnelTanue npenHa3HayeHO I MPOBEPKHU
JATYMKA KUCIOPOJa. 3aIyCTUTE U MPOTPEUTE NBUTATENb. Y ACPKUBANTE 000OPOTHI

nsurarens B auarnazone 2000 - 2500 o6/muH. Ecnu gaTyuk KUCIOpoJia HE UMEeT



AIIEKTPUYECKOTO TMOJOTPEBa, TO HEOOXOIUMO B TEUCHHH 2 MHUHYT HOJEPKUBATH
3TH OOOpOTHI I TporpeBa JAardyuka. Bo BpeMs NpPOBENEHUS WCIBITAaHUS
PETUCTPUPYIOTCS 3aMepbl HAPSKEHUS JaTYMKa KUCIopoa pu OeHoi u boraToi
cMecH. Bbpl MOXeTe yCTaHOBHUTH MOPOTIOBBIE 3HAYECHMS PETHCTPALMU 3aMEPOB
JaT4YMKa KUCIIOpoAa Mepes NPoBEACHUEM UcTbiTanus (1. MeHio — «Hacrpoiika» -
«ITapameTpbl HCHIBITAHUI - «JIIMOIA 30HT»).

Pesynbrarel ucnsitanuii «JIamoaa 30ua» 8-mu knanaHHoro asurarens BA3

c 6iokoMm «SAuBaps 7.2 E2» nipeacrtaBiensl B Tadautie 11.

Tabmuma 11
[TapameTpsl PesynbraT
MunumansHOe HanpsbkeHne gatuuka O, B 0,1
MakcumanpHoe HanpsikeHue garanka O,, B 0,8
ITepexirodenuii 3a nociuennue 10 cexyHna 8
ITepuon xonebanuii, cex 2,5

TecT HAa CKOPOCTH NpPOrpeBa ABUIaTeIsA HA X0JIOCTOM XOAY

Onpenensiercsa Bpems, 3a KOTOPOE TEMIEPATypa OXJIAXKIAIOIIEH JKUIKOCTH
YBEIIMYUTCSA C HEKOTOPOM MUHUMAJIBHOM BEJIMYMHBI 1O MAKCUMAJIbHOW BEJIMYUHBI.
Kpaiinue BenmuuHbBI 3a4a10TCs MOJIb30BaTeNieM. Tekylas TeMmneparypa JIBUraTeNs
JTOJIKHA OBITh HUKE MUHUMAJIBHOM.

HenictBue omneparopa: Ilocme 3amycka pgBurarens W3MEpUTh BpeMs
n3MeHeHus: mnokazanui TWAT ¢ 25 go 45 rpan.C. CkopocTh H3MEHEHUs
temriepatypsl st ['A3 coctaBuna 0,18 rpan.C/cexynny.

TecT mo onmpeAeneHU0 MEXaHWYECKUX IOTEPh MPOTpPETOrO ABUTATENS Ha
XoJIocToM Xoay. Onpenenser Bpems, 3a KOTOpPOE€ JIBUraTeilb cOPOCUT OOOPOTHI €
OJIHOW YaCTOTHI 10 APYIOM.

JevictBue omneparopa: Pe3ko M IOJHOCTBIO OTIYCTUTH IE€AAIb IPUBOJA
JIPOCCENBHOM  3aCJIOHKH, JOKIAaTbC YMEHBIIECHHUsS 4YacTOTbl BpAIIECHUSA [0
MHHUMQJIBHOM YaCTOTHl BPALIEHUA XOJOCTOrO xoxa. IloBTopuTh AcHcTBHE HE

MEHee 2-X pas.



IIpn oTmyckanuy nenaJv ra3a W BBICOKOM YacTOTE BpalIeHUS I10Jaya
TOIJINBA aBTOMAaTW4YeCKU Tpekpamaercs. [locie oTmyckanus memanu mapamerp
INJ nmomxen ObiTh paBHbIH O (Togada TOIIMBA OTKIIIOYEHA) /IO MOMEHTA
noctxeHust yactotel 1500 - 1600 o6/mun. YOemutcs, uro 3ta QyHkuus ObY
peanu3yeTcsi, ¥ MOCJe 3TOro MEePENTH K BBITIOJIHEHUIO TECTA.

Pesynpratel u3mepenuii: Bepxnsis rpanuna yactorsl BpameHus 5000
00/MuH, HuWxHIA Tpanuna — 200006/mun. Cpennee Bpems ansi ['A3 OGonbiie 2

CEKYH]I.

8. KoHTpoJibHbIE BONPOCHI:

1 B yem 3aknroyaercs GyHKIHS CaMOIUAarHocTuku ObY?

2 Kaxkue tunsl ommbok ObiBaroT?

3 Kakue HeucnpaBHOCTH HE TUarHOCTUPYIOTCA «MoTop-TecTepom»?

4, N3 xaknx KOMIIOHEHTOB COCTOUT «MoTop-TecTep»?

5 s gyero HeoOXoauM agantep?

6 Kakne KOHTaKkThl MMEIOT TUArHOCTHYECKHE pPa3bhbeMbl aBTOMOOMIISA
BA3?

7. Kakue KOHTaKkThl MMEIOT IUAarHOCTHUYECKHE pPa3beMbl aBTOMOOMIIS
['A3?

8. Kakne KoHTaKThl UMEIOT quaraoctudeckue pazbseMsl OBD - [1?

Q. Kakum o0pa3zom 100aBiisit0TCst HOBbIE MOAYJ U B iporpammy MT — 107

10. Kak npou3BOAUTHCS W3MEHEHHE HAOOPOB MEPEMEHHBIX U CO3/IaHHE
HOBBIX?

11. Kax npou3BOAUTHCS CUUTHIBAHUE U CTUPAHHUE KOJIOB OIIHOOK?

12.  Kaxk npou3BOAUTHCS YIIpaBICHUE UCTIOJHUTEILHBIMI MEXaHU3MaMU ?

13.  Yrto o3nauaer mouHsTHe kaHaibl ALl u 4TO MOXHO MPOCMOTPETH B

3TOM OKHE?



14. Kakum 00pa3oM MpOU3BOAUTHCS  3alMCh  [POCMATPUBAEMOIO
mapamMeTpa W TPOCMOTP €ro Iepea NedaTrbio ¢ (YHKIMEH CBOJa JaHHBIX B
Ta0IuIry?

15. Kak MOXHO OIpeNenuTh Kakol OJIOK yIpaBlieHUsS YCTaHOBJIEH Ha
aBromooOusne?

16. Kakue ocoOeHHOCTH UMEIOT OJIOKH yIpaBieHus: aBromoousst BA3?

17.  Kaxk mpoBoautbcs tecT «bamanc ¢popcyHok»?

18. Kak npoBoauthcs TecT «Pa3ron»?

19. Kaxk mpoBoauTtbcs TecT « MexaHnuecKrue moTepu»?

20. Kaxk mpoBoauThes TecT «banaHc MHAMKATOPHON MOIITHOCTHY?

21. Kak nmpoBoauTthcs TecT «{umuHIpoBbIil Oatancy?

22. Kak npoBoauThcs TecT «/luHamuka pa3roHa»?

23. Kaxk mpoBonutbes tect «HepaBHOMepHOCTE X X»?

24.  Kak mpoBoauThes TecT «JIsasMOaa 30H1»?

25. Kak npousBoauthcs perynupoBka CO Ha aBTomoOuie BA3?

26. Kax mpousBoauthcs perynupoBka CO Ha aBTomoOuie ['A37?

27. Kaxk nmpomsBoauthcs nuarnoctuka JI1137

28. Kaxk nmpou3BOAUTHCS AMATHOCTUKA JATYHKA TEMIIEPATYPhI?

29. Kak npou3BoauThes auardoctrka [[MPB?

30. Kaxk npousBoauthcs auarnoctuka JJITKB?

31. Kak npou3BOIUTHCS JUATHOCTHKA PETYJISTOPA XOJIOCTOTO X01a

(PXX)?

32. Kak npou3BOAUTHCS JUATHOCTUKA CUCTEMBbI 3a>KUTaHUS ?

33. Kaxk npousBoauthcs ucteitTanue — «l [pokpyTka gBuraTess

CTapTEpOM»?

34. Kak npou3BOIUTHCS UCTIBITAHUE — «3aMMyCK TBUTATENS ?

35. Kaxk npousBoauthcs ucneitanue «AKb (ckanep)» ?

36. Kak nmpou3BOIUThCS TECT HA CKOPOCTh MTPOTPEBa ABUTATEIIS Ha

XOJIOCTOM X011y ?



TEMA Ne 2.2 Iluarnoctuka HeucnpaBHocreii 31emenToB CY /I ¢ nomombio
MOTOp-TecTepa U cCKaHepa

1. J]I/IaI‘HOCTI/IKa JJIEKTPOHHBIX CHCTEM YIIPaBJCHUS aBTOMOOMJIEM C

NMoMoIlbI0 ckaHepa X - 431

1.1. Cucrema ynpaBieHusi HHAKEeKTOPHBIM ABurarenaem (CY /1)

CY]l npennasHadyeHa mjig oOecClEeUEHHUs HKOJIOTMYECKOM Oe30MacHOCTH
paboThl ABUraTens, NpU MPUEMIEMON MOITHOCTH U SKOHOMUYHOCTHU JBUTATEIS.

Cucremsl yIpaBiI€HUS WH)KEKTOPHBIMHU JBUTaTeIsIMU MOIAPA3IEISIIOTCS Ha
JIBa TUIIA: UMITYJIbCHOTO U HETIPEPBIBHOI'O BIIPHICKA.

B cucremax uMIynabCHOro THNa (OPCYHKH OTKPBIBAIOTCS HMITYJIbCHBIM
IEKTPUYECKUM CUTHAJIOM, KOJMYECTBO TOIUIMBA, BIPBICKMBAEMOTO B IIWJIMHJIPHI,
OyZeT 3aBUCETh OT JUIMTEIBHOCTH JJIEKTPUYECKOTO CcHUrHaina. B cucremax
HEIPEPHIBHOTO BIIPBHICKA (OPCYHKU OTKPBIBAIOTCS MOJ JaBJICHHEM TOIUIMBA U
KOJIMYECTBO BIIPHICKMBAEMOTO TOIIMBA, Oy/A€T 3aBUCETh OT JaBJICHUS TOILIMBa. B
CBOIO O4Y€pellb, CHUCTEMbl HMITYJIbCHOTO THUIA TMOAPA3AEISIOTCS HAa CHCTEMBbI
pacnpeneauTeNbHOTO BIPBICKA, KOTJA Ha KaXKbli IMJIMHAP YCTAaHABIMBAETCS CBOS
dopcyHKa, M LEHTPAJBLHOTO BIPHICKA, KOTJa YCTaHABIMBAETCA OJHA oOIas
dbopcyHKa Ha BCE ITUIMHIPHI.

biok-cxema HMITYJIbCHOU CUCTEMBI YIPABJICHUS JBUTATEJIEM
pacnpeieIeHHOT0 BIIPbICKa TOIJIMBA MTPEICTaBIeHA Ha puC 1.

Cucrema cocTouT U3 HaOOpa MAaTYMKOB DJICKTPOHHOTO OJIOKA YIPABIICHUS
(OBY) u ucnomHUTENBHBIX yCTpOHCTB. DBY, mony4yuB uHGpOpMaIUIO C JATIYUKOB
00pabaThIBAET €€ U YNPaBIISAET UCIIOJIHUTEIbHBIMU MEXaHU3MaMHU.

Cucrema ynpasnenusi gsurarenem (CY]J[) coctour wu3 JaTYUKOB,
ANEKTPOHHOTO OJsioka ympaBieHus (ObY) W  HCHOJHUTENBHBIX YCTPOMCTB.
[MpuniunuanbHas cxemMa CHCTEMbI ymopaBieHus jaBurareiem  «Motronicy

npejcTaBiieHa Ha puc. 1.
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Puc.l. biok-cxema ymnpaBieHusi BOPHICKOM TOIUIMBA U 3KUTAHUS: N — JAaTUYUK
YaCcTOThl BpPAICHUSA M IIOJIOKEHUS KOJIEHYATOrO0 Bajia; V — JaTYUK CKOPOCTHU
IBWKEHUsT aBToMoOuiist; Q, P — ;maTuumk Harpy3kd Ha JIBUTATelb; ty, — JaT4uK
TEMIEPATYPhl OXJITKIAOMEN XKUAKOCTH; thos; — HATUUK TeMIEpaTypbl Bo3nyxa; U
— CHUTHAJl HAaNpsDKEHUS aKKyMyJISITOpHOM OaTapew; ¢ — AaTYUK IOJOXKCHUS
npoccenbHOM 3acnonku; F — matumk ¢a3; A — marumk kuciopona; CO-
MOTEHITMOMETP (MOXKET YCTAaHABJIMBATHCS HAa aBTOMOOWJISIX, HA KOTOPBIX HE
YCTAHOBJICH KUCIIOPOJIHBIA AATUYHK); Pary. — AaTuMK aTMochepHoro aaBieHus; H /1

— JIaTYMK HEPOBHOCTHU AOPOTH; Pron; — AaTyuk gaBiieHus torumBa, U — curHan



HanpspkeHus: 6opToBoit cetn; Kona. — curnan BKIIIOUeHUs KOHAUIMOHEpa; Jler —
JIaTYUK JETOHALUY.

CY ]l paGoraet cienayouum o0pa3om.

C naTyukoB, BCTPOCHHBIX B JBUTATENh, CHUMAETCS MHPOPMAIUSI O PEKUME
paboThl  JBUTATENs: YacTOTa BpaIlEHUs KOJIGHYATOro Baja, IOJIOKEHHE
KOJIEHYATOI0 BaJjia Mo yIily MOBOPOTa, PacXo BO3yXa UM a0COJIIOTHOE JIaBJICHUE
BO BITYCKHOM TpYyOOMpOBOJIE, MOJOKEHUE APOCCENIbHON 3aCIOHKH, TEMIepaTypa
OXJIQXKJAIOIIEH JKUJIKOCTH U BO3]lyXa, OCTYIAIOUIETO BO BIlyCKHOM KOJIJIEKTOP.

Curnanel ¢ JaTYMKOB MocTynatoT B OBY, KorTopslii mnepepabaThiBaeT
NOJIYYCHHYIO HMH(POPMALMIO M YHOPAaBISIET HCHOJHUTEIbHBIMA MEXaHU3MaMHu:
dbopcyHkamMu,  MOAYJIEM  3aKWUraHUs,  PEryasiTOpOM  XOJIOCTOTO  XOa,
ANEKTPaOEH30HACOCOM, BEHTUJISITOPOM OXJAXKAAIOMIEH JKHJIKOCTH, KIIAIlaHOM
MPOYBKH ajicopOepa U KIIarmaHOM PEIMPKYJISIUUA BBIXJIOMHBIX Ta30B, JIAMITOYKOM
«CHECK ENGINE» (xonTpons npurarens), bhazamu razopacnpeneneHusi, Gpazamu
ra3opacnpefeieHus, a TakXKe IOJaeT CHUrHajbl Ha TaxoMeTp (0 CKOpOCTH
BpalllCHUsI KOJICHYaTOro Bajla) M MapUIPYTHbIA KOMIIBIOTEP (O CKOpPOCTH
aBToMOOUJIsL U pacxone TorumBa). Koppekuus coctaBa cMecu MPOU3BOAUTCS IO
CUTHaJaM JaTYMKa KUCIOPOJa, a KOPPEKLMS yria ONEPEkKEHUs 3aXKUTaHUS I10
CUTHajIaM JaTdyvka jgeroHauuu. [Ipumepbl BblONHEHUA pazinuHbix cxem CY]]
IIPEACTABIICHBI B IPUJIOKEHUU 3.

NMnynbcHBbIE CHTHANBI OT JaTdyMKa YacTOThl BPALICHUS M TOJOXKEHUS
KOJIEHYATOI'0 BaJia MOCTYMAET BO BXOJHOW (popMUpOBATENb, KOTOPBIN Mpeodpaszyer
UX B UMITYJILCHI TIPSIMOYTOJILHOM (DOPMBI.

Harpyska Ha aBurarens OnpeaenseTcs ¢ MOMOIIbI0 JaTYMKa a0COIIOTHOTO
JABJICHWSI BO BCACHIBAIOLIEM KOJUIEKTOPE WJIM JAaTYMKOM MAaCCOBOTO pacxonaa
BO3/yXa.

I[To patumky geroHaumu OBY, ynopaBasis KaTylIKamMHu — 3a)KUTaHUS,
KOPPEKTUPYET Yroa omnepexeHus 3axuranus. [lo matumky kucnopoma ObY,
ynpasisieT HopcyHKaMu, KOPPEKTUPYS KOJIUYECTBO BIPHICKMBAEMOT'O TOIIMBA, a

CJICA0BATCIIbHO U3MECHACTCA COCTAaB TOIJIMBHOM CMECH.



O6paboTtaB wuHpOpPMAIMIO, TOJYYCHHYIO ¢ JaTunkoB ObY ympasmser
KaTylIKaMHl 3aXKHTaHus, (QOPCYHKAMH, TOIUIMBHBIM HACOCOM, BEHTHJISITOPOM
CUCTEMBI OXJIAXKICHHS, PETYIATOPOM XOJOCTOTO XO0Ja, MPOJAYBOYHBIM KJIAITaHOM
anacopoepa, mammoukoir «CHECK ENGINE» (xonTpons nBurarens), (aszamu
ra3opaclpeieNicHrs, a TakKe TOJacT CUTHAIbI Ha TaxoMmeTp (0 CKOpOCTH
BpalllcHUs KOJCHYATOTO Bajga) W MAapIIPYTHBIM KOMIBIOTEp (O CKOPOCTH

aBTOMOOWJIS U pacxXo/ie TOIUINBA).

1.2. Ha3HayeHHe U MPUHIMIIHNAJIbHOE YCTPOHCTBO ckaHepa X-431

JlnarHocTMKa  CUCTEM  YOpPABJIEHUS  MPOBOJUTCA C  IOMOIIBIO
JIMarHOCTUYECKOTO CKaHEpPa, KOTOPBIM MOAKIIOYAETCS K Pa3beMy JUAarHOCTUKH.
CxaHepsl MO3BOJISIOT:

- CyuThIBaTh U yAAIATh KOJbl HencnpaBHocTel B CY /1.

- KoHTponupoBaTh 3HAaY€HUS OCHOBHBIX MapaMETPOB 3JIEMEHTOB CHCTEM
VIOPABJICHHUS IyTEM BBIBOJA TEKYIIMX MapaMeTpoB Ha JUCIUIEH CKaHepa B
1upoBOM U rpaduIecKOM BUJIE.

- IlpoBoAWTh  CEpPBUCHBIE  PETYJIUPOBKH,  HaNpuUMep,  OOHYISIThH
MEKCEPBUCHBIE UHTEPBAJIBI.

- [IpoBOIMTH PYHKITMOHAIBHBIE TECTHI UCTIOTHUTENIBbHBIX MexaHnu3mMoB CY /1.

- 3anuceiBaTh TEKyIIME IMapaMeTpbl JaTYUKOB U  HMCHOJHHUTEIbHBIX
YCTPOMCTB, B TOM YHCIIE HEMOCPEICTBEHHO BO BPEMSI IBHXKCHHSI aBTOMOOMJIS.

- IlpocmaTpuBaTh 3amMCaHHBIH MAacCHUB JaHHBIX B LHUPPOBOM U
rpaduueckoM BHUJE.

- IlpoBoauTh TECThl [ABUTATENS B PA3IMYHBIX peXUMax (yCKOpPEHUs,
TOPMOXEHUS U Jp).

- Ilomy4yats macmopTHbie AaHHBIE 00 DOBY aBTOMOOWIS; CTHpaTh KOABI
OLINOOK.

- [uarnoctupoBath muHbl CAN.

CkaHepsl NO3BOJISIIOT THATHOCTUPOBATH CIEAYIOLIME CUCTEMBI YIPABICHHUS

aBTOMOOHMJIEM: JBUTr'aTECIIb, AaBTOMAaTHYCCKasi K0p061<a nepenad,



aHTHOJIOKHpOBOoYHasi cuctema TopMo30B (ABC); mpoTuBOOyKCOBOUYHAs cHCTEMa
(ITbC);  ympaBnsiemass  TOJABECKa,  MOAYIIKM  OE30MAaCHOCTH;  CHUCTEMaA
KOHJUIIMOHUPOBAHUSI U  KIMMAT-KOHTPOJISl; KPYU3-KOHTPOJIb;  AJIEKTPOHHAS
KOMOHWHAITMs MPUOOPOB; OOPTOBON KOMITHIOTEP; Ky30BHAS AJICKTPOHUKA; APYTHE
CUCTEMBI (B 3aBUCUMOCTH OT MOJICJIA aBTOMOOMIIS).

Ckanep X-431 mnpencraBiasieT co0OM €AWHBIM OJIOK, COCTOSIIMN U3
MOPTATUBHOTO KOMITbIOTEPA ¢ MUHUATIOPHBIM JIUCIUIEEM Ha JKUJIKUX KpUCTaJLIax,
BCTPOCHHBIM  QJIallTEpOM,  CHOCOOHBIM  OOMEHMBAThCS  HUHPOpMaLUEd ¢
KoMMnbloTepoM OBY aBTOMOOUIS IO COSCMHUTEIIBHOMY KaOeNl0 W IMeYaTarollero
ycrpoiicTBa. CKaHep MOJIy4aeT JOCTYIl K BHyTpHUCUCTEMHON MH(popmanus ObY u
BBIJIACT 3Ty WH(OPMAIIMIO HA TUCIUICH.

Ckanepsl MOTYT 0OMeHUBaTbca nHpopmanueit ¢ IbY no neym mposonam (K-
u L-muavm) auarHoctmueckoro pasvema. Jlunust K jByHampapieHHass W 1miepenaeT
JTAaHHBIE B 00€ CTOPOHBI, JUHUA L OJHOHAnpaBiIeHHAsE U UCTIOIB3YETCs] TOJIBKO MPHU
YCTAHOBJIEHHH CBsI3M Mexay ObY u ckaHepom, 3atem jwmHUS L nepexomut B
COCTOSIHME JIOTHYECKOW eMHUIBL. K pazbemMy JOILKHBI TaKkKe TMOJKIIOYATHCS «Macca

aBTOMOOWJISI ¥ IPOBO/T MUTAHUSI OT aKKyMYJISITOPHOM OaTapeu.

1.3. YcTraHoBKa CBAI3H MeK1Y ckaHepoMm U DBY

Pabota HaunHaeTcs ¢ 3arpy3Kd IpOrpaMMbl, BKIIOUEHHUS 3aMKa 3a)KUTaHUA
u uMmoOwiaitzepa. 3ateM BbIOUpaeTcsi aBTOMOOWIL. (OJHAKO, CBS3b MEXIY
ckanepoM u OBY Moxer He mnpou3oTH. OCHOBHBIMHU NPUYMHAMHU OTCYTCTBUS
CBSI3M MOTYT OBITh M3-3a HEMCIPABHOCTEH pazbemMa AUarHOCTUKU, UMMOOuIIaii3epa,
orcyrcTBue mnutanuss ObY wim HeucnpaBHOCTh ObBY, Takke BO3MOXKHO HE
cpabaTbIBaeT OTJEIbHO YCTAHOBJIEHHAS! CUTHAIU3AIHS.

Ecmu pgBuratens 3amyckaercs, roput Jjammodka «CHECK INGINy,
BKJIIO4YaeTcs: OeH3oHacoc, orpabarbiBaer PXX, TO HeuwcnpaBeH pazbeMm

JUAarHOCTHKH.



[IpoBepka HCTHPaBHOCTH pa3beMa JTUATHOCTUKU CBOJIUTCA K TIPOBEPKE
pa3phiBa WAarHOCTHYECKOW  IIEMM KOHTAKTOB  HMMMOOWIIai3epa W TPOBEpKE
HAJIMYUS HapsDKEHUST OOPTOBOM CETH Ha KJIIEMMax pazbeMa JHarHOCTHKH.

Pa3zpem mmarHocTuky aBTOMOOWIIS CBsizaH ¢ OBY uyepes ympasisroriue

KOHTaKThl UMMOOUIaizepa (puc.2).

KoHTponnep
Konoaka AnarHocTMKN

(Bnp cnepeamn)
37Cr |—13 NuHua "L"
L= | awnardocTukm
1 11 K
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G |H M 68 K Pa3zbEéM KOMOAKH,
npucoeaUHAEMON K
G2 Gnoky ynpaenedua ANC
i2or — NMuHna "K"
[ 55 AMArHOCTHKM
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26K | — BbIxol YNpaeneHus
KOHTPONbHOM
‘I‘ >1ER 50BN navnon
- [ 5 "heck
.‘ 8 22 chec
[ <] = [22 |— check
KoHTponbHaa namna Konopka xryTa
"check engine” naHenn npubopoe

Puc. 2. Cxema nogxiouenus uMMmooOunaiizepa k ObY u pazbemy JUarHOCTUKH.

NMmMoOunaiizep npencraBiisseTr co0OM 3JEKTPOHHBIM OJIOK, MO3BOJISIOLIUI
OTIPEAETUTh BJaAeblia aBTOMOOMIISI IO HAJTMYUIO Y HETO CHEIMAIbHOTO KOJAOBOIO
Kioua. B ciydae OTCyTCTBHS KItOYa, MMMOOMIIA3€p MNPENATCTBYET 3alyCKy
JBUTATENsl aBTOMOOWJIS IyTeM BblJaud CHELMAIbHOM 3alpelaronieil KoJI0BOH
KOMaH/Ibl Ha OJIOK YIIpaBJIECHUS ABUTATEIIEM.

Pexxumbl  paboTbl M COCTOSIHUS HWMMOOWIIa3epa WHIULIUPYIOTCS MPHU
MOMOIIM CBETOAMO/A U 3yMMEPA, YCTAHOBJICHHBIX HA MaHE aBTOMOOMJIS.

Ecnin ummoOunaiizep OTCyTCTBYeT WM He OOydeH sl paboThl, TO Ha
aBToMOOWIIsIX BA3 HyXHO yCcTaHOBUTH MepeMbluKy Mexay 9 u 18 koHTakTamu

ero paznema (puc. 3).
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Puc. 3. YcraHOBKa ITEpEMBIYKH.

Ecniu mMmoOunaitzep o0ydeH, TO MOCIE CHATUS pa3beMa U yCTaHOBKU

MMCPCMBIYKHN IBHUI'ATCIIb HC 3aBCACTCA.

Cesa3p ¢ OBY MoxkeT ObITh HapylleHa H3-3a OTCYTCTBUS HaNpPSKEHHS

OOpTOBOM CETU HA pa3beMe JUATHOCTHKH.

Puc. 4. Jluarnoctudeckuii pazseM aBTomoomiisi ['A3 ¢ neuratenem 3M3 — 4062.10:
2 — OT akKyMyJsTOpHO# Oatapeu +12B, 10 — nuaus auarHoctuku “L”-Line, 11 —

muHus quarmoctuku “K”-Line, 12 — macca aBToMoOuMIIA.

VAZ




Puc. 5. Pazsem quarnoctuku aBroMoomiist BA3: M — nuaus nuarsoctuku K-line;

A — Mmacca aBTomo6miis; G — oT akKymyJsiTopHOU O6atapeu +12B; B — nutanue

OeH30Hacoca.

Puc. 6. Jluarnoctuueckuii passém OBD 11: 1 OEM; 2 J1850 Illuna+ (Bus + Line, SAE); 3
OEM; 4 3azemnenue ky3oBa; 5 Curnansnoe 3azemienue; 6 Bepxuuii kouraktr CAN (J-2284); 7
K Line 1SO 9141-2; 8 OEM; 9 OEM; 10 Bus - Line, Sae J1850 Illuna; 11 OEM; 12
OEM; 13 OEM; 14 Hwxumit kontakt CAN (J-2284); 15 L Line I1SO 9141-2; 16
Hanpsokenune AKDB.

HeoOxoaumo mpoBepuTh HaMpsiKEHUE MexAy KiemMmol 16 u Maccoi
aBTOMOOWJISI W BEIIMYUHY CONPOTHUBJICHHUS Mexay kiemmamu 4, 5 u Maccoi

aBTOMOOMJIA.

Ecnu pBurarens He 3amyckaercss (OTCYTCTBYET HMCKpa), HO  JamIouyKa
«CHECK INGIN» roputr, TO HeucnpaBeH uMMoOwmmaizep. Heobxomumo
IPOBEPHUTH BKIIOYEHHE MMMOOMIal3epa AOMOJIHUTEIHHBIM KIIFOUOM M TIPOBEPUTH

nuTaHue 0JI0Ka yrpaBieHUs UMMOOUIan3epa.

Ecnu pBurarens He 3amyckaeTcs, , HE BKIIOYaeTcsi OEH30Hacoc, He
orpabateiBaeT PXX u nHe roput nammouka «CHECK INGIN», To oTcyrcTByer
nuTaHue 0y10ka ynpasienus win DbY HeucnpaseH.

[TpoBepka OBY cBoaWTCS K MPOBEpPKE HANWYUsl HANPSHKEHUN W HalW4yue
CHUJIOBOTO M JIOTMYECKOTO 3a3eMJICHHM Ha BBIBOJHOM pazbeme OBY (puc. 7).

Kpowme Toro nenu rinaBaoro pene ObY u ap.
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Puc. 7. Cxema xkoutaktoB ObY BA3.

1.4, MeToauka TMATHOCTUKH MO KOJaM HeHCIPABHOCTEI

IIpu BO3HMKHOBEHUM HeucnpaBHocTell B aneMeHTax CVY]I 3aropaercs
KOHTpoJibHas Jammia HeucrnpaBHocTell aurarenss «CHECK ENGIN» na nanenm
npubopoB. B aToM ciydae HEOOX0AUMO C MOMOIIBIO CKaHepa MPOBEPUTH HATUUNE
KOJ1a HEUCIIPABHOCTH.

JInsi moumcka KOJIOB HEUCHPABHOCTEM CKaHEp MOJKIOYAIOT K pa3zbemy
JIMarHOCTUKHU U TIOBOPAUYUBAIOT KJIHOY 35KUTaHMUS.

B Menro ckanepa otbickuBaercsi MyHKT «Konbl HencmpaBHOCTEN». Kombl
3aMUCBHIBAIOTCS HA Oymare, a 3aTeM IOocje BbIOOpA MyHKTa MEHIO «OYHMCTKA KOJIOB
HeucnpaBHOCTEN» cTupatorcss u3 mnamsata OBbY. Ilocne 3amycka jaBurarens
Ha0JII0/1aeTCsl MTOBTOPHOE MOSIBICHUE KOJIOB HEHCIPABHOCTEH, TO 9TO MOCTOSIHHBIC
KOJIbI HEUCTIPABHOCTEHN M BEPOATHBIMU MTPUIMHAMH KOTOPBIX MOTYT OBITh:

- HencnpaBHOCTBH CaMOro 31EMEHTa CUCTEMBI YIIPABIICHHUS.

- [1710X0M KOHTAKT B pa3beMax.

- OOpBIB WM KOPOTKOE 3aMBbIKaHHUE B JKI'yTE€ MPOBOJIOB.



- HencnpaBHOCTH BXOTHOTO MJIM BBIXOAHOTO KackaaoB OBbY.

JUIs TpOBEpKM CHHUMAIOT Pa3be€M C JIIEMEHTA CUCTEMBI YNPABICHUS U
MPOBEPSIOT HAJIMYUE HAMPSDKEHUS Ha MOJBOASIIEM pazbeMe (i AaT4ukoB 4,8-
5,0 B). Ilpu OTCYTCTBUM HaNpsHKEHUS] MPOBEPSIIOT IEMb OT AJIEMEHTAa CUCTEMBbI
yopasienuss 1o ObY. Jlng BBIIOTHEHHUS OTOH omepainud, HEOOXOIUMO
UCIIOJIb30BaTh JJIEKTPUUYECKUE CXEMbl CUCTEM YIIPABICHUS I JAHHOM MOJENN
aBTOMOOWUJIS (CM. TEXHUYECKYIO JTUTEPATYPY).

[Ipy HamMuuyu HaOpsHKEHUS MPOBEPSAIOT JAUATHOCTHPYEMBIA  3JIEMEHT
CUCTEMBI ympaBiieHua. Hanpumep, eciii OH pe3UCTUBHOIO THIIA, TO MPOBEPSETCS
€ro CONpPOTUBIICHHUE. VI3MepeHHblEe 3HAYEHUS CPAaBHUBAIOTCS C TEXHUYECKUMU
JAHHBIMU JIJIs1 PETYJIMPOBKHU M KOHTPOJISI (CM. KHUTH).

Jlanee pazbeMbl COEIHMHSIIOT U MPOBEPSAETCA HAIWYUE BBIXOJAHOTO CHrHaja
(HampspKeHHWe, YacToTa) Ha YIPaBISIONIEM IMPOBOJE JJIEMEHTAa CHCTEMbI
yopasJ€eHHUs. ITa Npoueaypa NPOBOAUTCS MPU BKIOUEHHOM 3a)KUTAHUH WIIH TPU
paboTe aBUraTENs Ha XOJOCTOM XOJy, B 3aBUCUMOCTH OT BHJIa HCIBITYEMOIO
AJIEMEHTA CUCTEMBI YIIPABIICHHSI.

UToOBl yCKOPUTH OIEpPAlUI0 OLEHKA BEIUYMHBI BBIXOJHOTO CHUTHAJA,
ucrons3yercss ckaHep B pexume «llapamerpe». HM3mepeHHblE 3HauYEHUA
BBIXOJ/IHBIX CUTHAJIOB CPABHUBAIOTCSI C TEXHUYECKUMU JTAHHBIMU JIJISI PETYJIUPOBKU
Y KOHTPOJIS (CM. KHUTH).

[Tocne ycTpaHEHHs] HEUCTIPABHOCTH C MOMOILBIO CKaHEpa CTUPAIOTCS KOMAbI
HEUCITPaBHOCTEH U MPOBEPSETCS HANMYKE TPU3HAKA HEUCIIPABHOCTH.

[Ipu ananuze ommOOK BaKHO MOHMMATh Kak pabdoraer DBY B aBapuiiHbIX

pexxuMax padoThI.

1.5. Padora IBY B aBapuiiHbIX (pe3epBHBIX) pe:KMMaxX padoThl

PesepBHBIIT pexuM pabOThl MPU HEUCTPABHOM JAaTUYMKE TEMIIEPATyphl
OXJIQXKIAOIIEH KUAKOCTH MPEANOINIAraeT BKIKOYEHNE BEHTHIITOPA OXJIaXKAA0MIEH

XKUJKOCTH, YCTAaHOBKY HAadaJbHON TeMneparypsl npu 3anycke asuratesns 0 rpan.C,



a Tak)Ke aBTOMATHUYECKOE YBEJIMYEHHE TeMmIieparypsbl apuratens g0 85 rpaa.C mo

BpeMeHH pabOThI ABUTATENS MOCIE 3ammycka (puc. 2).

- PesepBHBI pexkuM pabOTHI MPU HEUCIIPABHOCTH AATYUKA TIOJIOKEHUS
npoccenbHoi 3acnonku (JAI1/13) onpenenser moBblIeHHBIE 000OPOTHI XOJIOCTOTO
xoqa. DbY oTka3bIBaeTCs OT PEryJUpPOBKA OOOPOTOB XOJIOCTOTO XOJId, IArOBBIN
PETYIATOP XOJIOCTOTO XOJ[a YCTaHABJIMBACTCS B TIOCTOSITHHOE ToJiokeHue 120
maroB. TomMBOIOAaYa PacCCUYMTHIBACTCS IO TOKA3aHHMSAM JaTddkKa MacCOBOTO

pacxoda BO3ayxa C IIapaMCcTpoM 060FaHI€HHOFO COCTaBa TOIJINBHOM CMECH.

- PesepBHbIl pexuM padOThl MPU HEUCIPABHOCTH JaTYMKA MacCOBOIO
pacxona Bo3ayxa (JIMPB) ompenensier moBBIIEHHBIE 00OPOTHI XOJIOCTOrO XOja.
[ITaroBsIi peryysaTop X0JIOCTOIO X0/a YCTAHABIMBACTCSA B IIOCTOSIHHOE I10JIOKEHUE
120 wmaros. Iloka3zanua [IMPB 3aMeHAIOTCS 3HaYEHUSIMUA U3 aBapUMHON TaOJIUILIBI
(Ha ocHoBe mokazanuit JIIJI3 u oOoporoB nBuratens). TomnuBomomaya
pPacCUMTHIBACTCSI MO ATHUM 3HAYEHMSIM C MapaMeTpoM OOOTalIeHHOI'0 COCTaBa

TOILUITUBHOM CMECH.

- PesepBHbII peXuUM IpU OTKa3e JaTyMKa JOETOHALMM 3aKIIOYaeTCs B
W3MEHECHUM PEXUMHBIX VYIJIOB ONEPEXKEHUA 3axuranus. ObY wucnonesyer

aBapuitHYI0 TaOIUIly (MIOHMKEHHBIX) YTJIOB OMEPEKEHUS 3a)KUTAHUS.

- IIpu Beixoae u3 crpos JIMPB u JIIIJI3 nBurarens crmocoOeH 3aBOJUTCS U

paboTaTh, HO MEPEIBUTATLCS HA TAKOM aBTOMOOUJIE OUYCHb HEJIETKO.

HpI/I HCIAOIIYCTUMOM IIPOLUCHTC IIPOIMYCKOB BOCINNIAMCHCHHUA B HUJIMHAPC
ABUTATCIIA MOAYJIb IIPOITyCKa BOCIIJIAMCHCHHA 6.HOKI/IpyeT noaadyy TOIIIMBaA

(GOpCYHKON COOTBETCTBYIOIIETO IIUIMH/PA.

Ilepexon Ha pe3epBHBI pEKUM BCErJa YXYJIIAeT €3/I0Bble KayecTBa

aBTOMOOMJIA.

2. JInarHoCTUKAa CHCTEM YINPaBJIEeHHS ABTOMOOMJICH ¢ MHKEKTOPHBIMU

JABUTaTeJsIMU C MTOMOIIbIO ckaHepa X-431



2.1. Heab padoThl: U3y4yuTh yCTPOUCTBO cKaHepa X-431, 0CBOUTH METOIbI
JTUArHOCTUKHU CUCTEM YTPABIICHHUSI aBTOMOOUJIEH ¢ MH)KEKTOPHBIMH JIBUTATEIISIMH C
nomoiplo ckanepa X-431, HaydyuTbCs CUMTHIBATH KOJbl HEUCIIPABHOCTEH B
Pa3IMYHBIX CHUCTEMaxX YIIPaBJICHHUS aBTOMOOWIIEM, CTUPATh KOJIbI HEUCITPABHOCTEH,
HaOMIoAaTh 3a  mapameTpamu paboOThl JBUTATENS, MPEACTABISATH MapaMeTphl
paboThl ABUTATENS B Ipa@UUeCcKOM BHUJIE, TPOU3BOJIUTD 3alUCh AUATHOCTUPYEMBIX

mapamMcTpOB B 6a3y JaHHBIX, YIIPABJIATH UCIIOJIHUTCIIbHBIMHU MCXdHHU3MaMU.

2.2. YerpoiicTBo ckanepa X-431
CkaHep COCTOMT W3 KOMIUICKTa COCAMHHUTEIBHBIX IPOBOJOB W CMEHHBIX
aJanTepoB JUIsl MOJCOCIUHEHUS] K pa3beMy AUArHocTuku (puc.8). biok ckanepa

COCTOUT U3 TPEX OCHOBHBIX YaCTEH: OCHOBHOTO OJIoka 1, OJ0Ka MUAarHOCTHKHU 2 U

0JIOKOM CO BCTPOCHHBIM MUHHU IIPUHTEPOM (puc. 9).

s m g Ve

Main unit Smart box Mini Printer CF card BENZ-38 BMW-20
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Puc. 8. CMeHHBbIE afantepsl
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Puc. 9. YcrpoiicTBo ckanepa: 1 - Maaukarop npuema nanHsix u3 ObY cucremsl B
SMARTBOX; 2 - Hnmgukatop mnepenaun maHHeix u3 SMARTBOX B DOBY
cucteMsbl; 3 - UHauKaTop mpuema JaHHbIX 3 ocHOBHOTO Oioka B SMARTBOX; 4
- Wnaaukarop mnepemaun naHHbix U3 SMARTBOX B ocHoBHOW O5oka; 5 -
Nunukarop nutanuss SMARTBOX; 6 - BeikirrouaTesas MUTaHUS OCHOBHOTO OJIOKa;
7 - "Topsiuas" kmaBuima ocHoBHOTo OJioka; 8 — OkHO momayw JieHTHI; 9 — Biok
muHU npunTepa; 10 - FL — kHonka npunTtepa (noxavya Oymarn); 11 - SEL — knomnka
roroBHocTu npuHTepa; 12 — OcnoBHOM Onok; 13 — XKK nucnueii; 14 — bnok

JUarHoCTUKH.



2.3. Mertoabl [AMATHOCTHKH CHCTEM YIPaBJeHHS aBTOMOOWJIeH C
HHKEKTOPHBIMH JIBUTATEJISIMH € IOMOLIbIO ckaHepa X-431

[lepen Havamom oJIMH KOHEI OCHOBHOU mpoBoj B pazbeM SMARTBOX nHa
CKaHepe, a JPyroul KOHEN Yepe3 COOTBETCTBYIOIIMM aaanTep MOACOCAUHSIOT K
pazbeMy JUArHOCTUKHM aBTOMOOWJIS M BKJIIOYAIOT 3aMOK 3axkuranus (puc.10). Eciu
KOHTAaKT MCTOYHMKA T[WTAHUA HA JUArHOCTUYECKOM pa3beMe aBTOMOOWIIA
MOBPEXKIICH WJIM Ha HEM OTCYTCTBYET HampshDKeHHE, BBl MOXKeTe MOIKIIOYUTH
VCTOYHUK MUTAHUS CIEIYIOIIMMHU CIIOCO0aMU:

* Or pa3pbeMa TMpUKypHBATENs: BCTaBbTE OIWMH KOHEI[ Kabenms s
MOAKTIOYCHUS TUTAaHUS B pa3beM IMPUKYPHBATEIsl B CaJOHE aBTOMOOWIIA U
MOJKJIIOYHUTE JIPYToil KOHEI] B pa3beM MUTaHUsI OCHOBHOTO Kabens mpubdopa X-431.

* Or AKB: moakiItOYuTE TMOJOKUTEIbHBIA W OTPULIATEIBHBIN 3aKUMBbI
ka0enst ais nogkiaoueHus nutanusa ot AKD Ha cootBerctBytomue kiemmbl AKD u
BCTaBbTEC JPYroll KOHEI[ 3TOro Kabeist B pa3beM IMUTAHHUS OCHOBHOTO Kalens

npudopa X-431.

Puc. 10. Ilogcoenunenue ckanepa k aBToMoouito: 1 - ckanep; 2 - OCHOBHOM

COEMHUTENBHBINA MPOBO; 3 — amanTep; 4 — pa3beM NUarHOCTHKHU.

[Tocne monkmrouenwusi, Ayisg 3amycka ckanepa X-431, HEOOXOAUMO HakaTh

kHonky «POWER» (kHomka BkimtodeHms). Ha skpaHe NOSBHUTCS COOOIICHHE



«aaxmute kHOMKy [HOTKEY]» - '"l'opsiwas kHomka". Ecim xanmOpoBka He
Jienaercs, TO He0OX0IMMO TOJI0KIaTh, TOKA HA SKpaHe HE MOSBUTCS N300paxeHHe

KaK IIOKa3aHO Ha PUCYHKC 4,
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Puc. 11. 'maBHOE MeHTIO.

CymiectByeT u JIpyroi crnocob 3amycka nporpammbl. HeoOxoaumo Haxkath
kHonky [Ilyck] B rmaBHom MeHio u BbiOepate [GAG] --> [GD Scan] Bo

BCILIBIBAIOIIEM MEHIO (puc.12) MosBUTCSA M300pakeHrEe KaK MOKa3aHO HA PUCYHKE

11.
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Puc.12. 'maBHOE M€EHIO.



[Tocme Haxatwss Ha kHOmKy [Ilyck] (puc.11) Ha »dKpaHe CckaHepa

0TOOpa3UTCs MEHIO TPOU3BOIUTENeH apToMoOuel (puc.13).

EblbepnTe Mapry A/M

A
NISSAN|
-w

CTp. BEEPX CTp. BHHU3

Hazag NoMOWb

Puc. 13. Mento BbIOOpa aBTOMOOUJIS.

Jlanee HE0OXOAMMO Ha)XaTh HAa MKOHKY BBIOPAHHOTO aBTOMOOWII B MEHIO
npousBoauTeneld aBromoOunel, Hanpumep BMW, u nHa okpane mnpubopa
OTOOpa3uTCs CieAylollas CTPaHWLA C YKa3aHUEM MOJEIN JAHArHOCTUPYEMOTO

aBToMOOuUIs (puc.14).

EbIOEpHTE EEPCHI NPpOrpamMMbl

MNonHbie chcTeMmel BMW V10.02

CTp. BEEpPX | CTP. BHHE oK

Hazag noMoWb




Puc. 14. UndopmarimioHHOE OKHO O CHCTEME aBTOMOOUIISL.

[Tocre Ha)kaTHs HAa UKOHKY Mojein aBromoowis [[TomHbie cucrembr BMW
V10.02] na skpane mostButTcst coodmieHue (puc.15): «IIporpaMmmHoe obecrieueHue
CKaHepa TO3BOJIIET JIMAarHOCTUPOBATH JJCKTPOHHBIE CHUCTEMBl YIPAaBJICHUS
apromoOuneit BMW, BeinyienHbix 10 2006 roga BKIIOUUTENHHO, BKIIIOYAs TAKHUE
CUCTEMBI, KaK YIIpaBJCHUE JBUTareieM / maccu / Ky30BOM M MHOTHE JIpyTHe.
@DyHKIUY, BBITIOJHSIEMbIE TTPHOOPOM, TaKHE K€ camble, KaK U Y OPHUTHHAIBHBIX

HHCTPYMCHTOB CKaHUPOBAHUA].

EbIOEPHTE EEPCHMID NPOrpamMMel

MNMonubie cucremel BMW V10.02

Mporpamma cnocobHa
OWArHOCTHPOBaTh 3MNEKTPOHHBIE
CHCTEMBI YNPaBneHna
aeTomobuned mapwsn BMW oo

2006 roga.
CTP. BEEPX | CTP. BHH3 0K
Hazan NnoMOoWbL

Puc. 15. UndopmanmoHHoe OKHO.

[Tocne naxxatus Ha kHonky [OK] ckaHep BBIMOJIHHT Mepe3anyck U MPOBEPKY
SMARTBOX, a 3areM HauyHeT 3arpy3ky mnporpamm auarHoctuku u3z CF
kaptpumka. [locie 3arpy3ku Ha 3KpaHe mpubopa OTOOpasuTCs MEHIO BBIOOpa

JMarHOCTHYECKOTO pa3beMa (puc. 16).



Ebl0EpHTE EEPCHID NpOrparMMel

BMW-20Pin OWarHocr pasbemM

OBD II-16Pin OWArHoCT pasbemM

CTp. BEEDX CTP. BHH3

AcMol | Hasan | neYyaTe |noMows

Puc. 16. UndopmanmonHoe 0kHO BbIOOpa pa3béMa IMarHOCTHKH.

HeoOxoaumo BbIOpaTh 1HAarHOCTUYECKUI COEAMHUTENb, COOTBETCTBYIOIINM,
pa3beMy yCTaHOBJICHHOMY Ha JHArHOCTUPYEMOM aBTOMOOMIIE:

1. 20-Th KOHTAKTHBIN TMATHOCTUYECKUI pazbeM BMW.

2. 16-tu konTakTHBIM OBD-II quarnocTudeckuii pa3beMm.

MeToapl IWArHOCTUKUA I OOOMX BHJIOB JHArHOCTHUYECKHUX Pa3beMOB
noxosu. Jyisg onrcanus mpueMoB paboThl BbiOepeM, Hanpumep 20-TH KOHTAKTHBIH
auarsoctuyeckuit pazbem BMW. Ha skpaHe mosiBUTCS CIMCOK THATHOCTUPYEMBIX

ckaHepoMm cucteM (puc. 17).



EbIOEpHTE BEPCHID NPpOrpaMMel

DME (OEWratens)

EGS ({TpaHncMuccuAa )

ABS (AHTHONOKMpOBKa TOpMO3a)

SRS (Mogywkn besonacHocTH)

IHKA/IHKR (Kongnu/ oTonurens)
IKE/IKI/KOMEI

EML {3nexTpoHHbIE gQpOCCENL)

SPM/SM

CTp. BEEDX CTp. BHH3

OoMOR | nasag | nevaTs |noMowk

Puc.17. OkHO BBIOOpA CUCTEMBI.

YroOsl BEIOpATh CUCTEMY YIIPaBJICHUS IBUraTEIeM, HEOOX0AUMO HaXaTh Ha
KHOTKY [/[Burarensb| B MeHI0 BbIOOpa cucteM. CkaHep MpouuTaeT UHPOPMAIUIO O
Bepcur DBY cucTtemsl ynpaBieHHs JBUraTelleM JUarHOCTUPYEMOI'O aBTOMOOMIISL.
Ecou cBs3p ¢ OBY ycnemHo ycTaHOBJIEHA, Ha JKpaHE MUCIUICS] OTOOpa3uTCs
uHpopmaus o IbY cucrteMbl JMarHOCTUPYEMOIO0 aBTOMOOWIIS, KaK MOKa3aHO Ha

puc. 18.

MaeHTHDHKaUKWA 3I6Y

IME M3.1 M50 B20/25

BOCE] HMW No. 0261203270
BOCS] 50 No. 0000000000
EM B,/ Ho. 1726171
EMW 3./ Ho. Qoo
FRODUCT Ho. 500

OK

Puc. 18. OxHo BbIOOpa CUCTEMBI YIIPABICHUS IBUTATEIIEM.



Haxatp kHoniky [OK] u Ha skpane aucriest 0ToOpa3uTcsi MEHIO (PYHKITHIA

CUCTCMBI YIIPABJICHUA ABHUIaTCIICM, KdK IIOKA3aHO HAa PUCYHKC 19.

Bribepute yHHRLUHHD

YTeHre namMATH HEHEI'IDEBHDETEﬁ

CHpoC NaMATH HENCNPABHOCTEN

TerylWHe OaHHLIE

AKTHEALUHWA HCMNOAHHT MEXAHHIMOBE

WoeHTndHMKaunAa

CTP. BEEpX CTP. BHHS

AoMol | Hasag | newaTs |nomMows

Puc. 19. OkHo oToOpakeHust GyHKUUNA CUCTEMBI YIIPABICHUS JBUTATEIIEM.

YrteHue KOA0B HEHCIIPABHOCTEM.

Haxatp kHOmKy [UTeHHEe NaMsATH HEHCHPABHOCTEW]| B MEHIO (PYHKUUU
CHUCTEMBbI  yIIpaBjeHUs JBurareineM. X-431 cuuTaeT 3amMcaHHbIE  KOJIbI
HEUCNpaBHOCTEN U3 mamsitu DbY.

[Tocne BemoNHEHUsT PYHKIIUU, PE3yIbTAT OTOOPA3UTCS HA SKPaHE UCILIECS.
Ecin B quarHOCTHpYEeMOM CHCTEME €CTh 3alMCAHHbBIE KOJIbI HEUCIIPABHOCTEW — HA
DKpaHe OTOOpa3UTCS KOJI HEHUCHPABHOCTH M €€ KpaTkoe omnucanue. Ecnu B
JIMarHOCTUPYEMOM CHUCTEME HET 3allUCaHHBIX KOJOB OIIUOOK - HA dKpaHe JUCILICs
otoOpazutcst cienyromiee coodbmenue «Her coxpanénneix komoB». Ha puc. 20

IMOKa3aH IpUuMcEp pe3yjibTaTa TCCTA.



Koabl ownbor

103 HencnpaBHOCTE ONEep NaMATH

235 DBpLIBE UENW BEHTEN CHC. OMXM.

CTp. BEEPX CTpP. BHH3

AOMOA | Hasag | NeYaTh | NoMoWb

Puc. 20. OkHO KOJOB OIIIHOOK.

Ctupanne koaoB HeucmpaBHocTeil. Haxare kHonky [COpoc mnamsTu
HEWCIPABHOCTEH| B MEHIO (PYHKIIMU CHUCTEMBI yIpaBieHUs aBurarenem. X-431
HAa4YHET NpPOUEAYpY YJIaJEHUs 3alMCAaHHBIX KOJIOB HEHCIIPABHOCTEW W3 NaMATH
OBbY. B ciyyae ycneniHoro 3aBepiiieHUs YKa3aHHOW (PYHKIIMW HA DKpaHE TUCIIIEesS

0TOOpA3UTCs CTPAHMIIA, KaK TTOKa3aHo Ha puc 21.

CTHPSHHE KOOQOE HEMCNPAEHOCTEN

COpoc NaMATH HENCNPABHOCTER

OK

Puc. 21. OkHoO cTupaHus KOJOB OIITHUOOK.



IIpocMoTp mapamMerpoB 3J1€MEHTOB CHCTeM YyhnpasiaeHus. Haxartp

KHOTKY [UTeHue TekymuX ITaHHBIX] B MEHIO (YHKIUH CHCTEMY YIPaBICHHUS

ABUI'aTCJIICM W HA 3KpPAHC r[pH60pa OTO6paSI/ITC$I CHHCOK 3HA4YCHUM ImapamMCcTpOB

CHCTEMBbI, KaK TOKa3aHo Ha puc. 22.

BoibepwTte napaMeTp

CRD[CIDCTIJ BpalWeHWA ABH1rarens|

|CropocTe aBToOMOOKAA

TeMnepaTypa oxn. 3M4AKOCTH

Temnepartypa BO3A.Ha BNYCKe

|CkrHan gaTtyvka kMcnopoaga 02

CTp. BEEpPX

OoHOR | Hasapn

CTP. EHHZ

NEYaTh | NOMOWb

Puc. 22.0kHo BpIOOpa AMArHOCTHYECKOIO ITapaMeTpa.

Heo0xoaumo BeIOpaTh HYKHbBIE AJIEMEHTHI M HaXXaTh uX. Hanpumep, HaxaTh

[CkopocTh Bpamienus asuratens], [Ckopocts aBTomoOwisi], [Temmeparypa

oxJaxaarome skuakoctu], [Temmeparypa Bo3ayxa Ha Broycke] u [Curaan

narynka kuciopoaa O], Kak moka3zaHo Ha pucyHke 23.

Boibepute napamerTp

GRDI‘JDETIJ BpalleHHA ABWIraTens

|CkopocTb aeToOMObBKMARA

Temnepatypa ox. }XUAKOCTH

TeMnepaTtTypa BO3j Ha BNycKe

ICvrHan aaruvka kucnopoaa 02

CTp. EEEPX

poMol | nmasap

CTP. BEHHNZ

NEYaTh | NTOMOLL b




Puc. 23. OkHO BBIOOpa TAapaMETPOB.

Haxate Ha xnHomky [OK] u Ha sKkpaHe aucruiess oToOpas3siTcs 3HAYCHUS

BbIOpaHHBIX 3JIEMEHTOB B PeaibHOM BPEMEHH, KaK MOKa3aHO Ha PUCYHKE 24.

TekyuMe AaHHble

|ICropocTe a/m 0 kmMfu

Temnep. Bo34 Ha BNYCKe 25 T1p

TeqMnep.oxAn. ¥WAKOCTA 953 1p

ICvirnan gatuvka 02 450 mB

CTp. BBepX | CTp. BHKZ |[padur -1

Aowuol | Hasag | NneYyaTe (noMowns

Puc. 24. OxHO nmpocMoTpa mapaMeTpoB.

Eciun neobxommmo pacreuyataTh pe3yiabTaThl JAUATHOCTUKH, TO HYXKHO
HakaTh Ha KHOMNKY [[Tewatrs]. Ha pucynke 25 mokasaH mpuMep HaredaTaHHOTO

oT4dcCTa.

X431 LAUNCH
SMARTBOX: AXNO000022
Hara:  10/10/2007  09:32:12

Yacrota Bpamienus:t 780 06/MuH

Temmep. KUIKOCTH 80.0 °C
Temnep. Bo3ryxa 35.0°C
Bpewms Bripbicka 6 MC

Puc. 25. IIpumep oTuéra 0 MPOCMOTPEHHBIX MMAPAMETPAX.



Haxats kHOTIKY [['paduk - 1] B uHTEpdeEiice, moka3aHHOM Ha pUCYHKe 24, u

Ha JKpaHe npubopa 0ToOpa3uTCs OCHUILIOrpaMMa OJHOTO TapameTpa u3 MOTOKa

TEKYIIHUX JaHHBIX (puc. 26).

Tekyu1e gaHHbie

YacToTa BEpaleHnA Oo/mmH
ran

il

A0

CTp. BEEpX | cTp. BHWS |[padguke -1

AOHOH | Hasapg | NneYyaTb |noMowk

Puc. 26. OxHo rpaduka BEIOpaHHOTO MTapameTpa.

Eciu naxkate Ha kHOMKY [['paduk - 2], To Ha 3KpaHe CKaHepa OTOOpPa3UTCS

oCHIJIJIOTpamMMa JBYX MapamMeTpoB U3 MOTOKA TEKYIIUX JTaHHbIX (pHC. 27).

TekryuHe gaHHble
YacTtoTa BpaweHa 0o/ A
a0
=
7o
Temnep. ¥MOKOCTH C
0.1
go. )b - -
7o.8
CTp. BEEpX | CTP. BHA3 |Fpadivk -2
Aowol | Hasag | nedaTb |noMowe

Puc. 27. OkHo rpaduka AByX BIOpAHHBIX MapaMETPOB.



Haxate xHOnKy [LludpoBoii] B uHTEpdEiice, U Ha IKpaHE TUCIUIES BHOBb

OTOOpAa3ATCA 3HAYECHHUS BBIOPAHHBIX MAapaMETPOB B pEaJbHOM BPEMEHHU, Kak

MOKa3aHO Ha pUCYHKe 28.

Tekyul1e gaHHble

UacTora BpammesHa 780 ob/MHH

TeMmnoep . KHOKOCTH 800 %C
Temnep . BozovEa 350 C
Bpewms BOpeICKA 6 McC

cTp. BEepx | cTp. BHKSZ |[padmk -2

ACHOH | Hasan | NevYaTh |NoMoWb

Puc. 28. OxHO u$ppoBoro oroOpaxeHus mapamMmeTpoB.

TecT akTHBALMU HCHOJHHUTEJbHBIX ycTpoicTB. Haxare kHonky [Tecr
UCIIOJTHUTENIbHBIX MEXaHU3MOB| B MEHIO (DYHKLIMU CHCTEMBI U Ha SKpaHe TUCIUIes

OTO6pa3I/ITC5{ CIIMCOK OOCTYIIHBIX JIA IMPOBCPKH HCITIOJIHUTCIIBHBIX MCEXAHU3MOB,

Kak MOKa3aHO Ha pUCYHKE 29.

Tect 1cn. MexaHW3mMoB

PGopcyHEa 1

TopcyHEa 2

PopcyHEa 3

PopcyHEa 4

PopcyHEa &

PoOpCyHKa 6

BeHTHN, CHCTEM, Dxnasg.

P

CTp. BEEPX CTp. BHH3

AOoMoR | Hasan | neyaTh |noMowk




Puc. 29. OkHO BbIOOpa UCIIOJIHUTEIBHBIX MEXaHU3MOB.

Haxarb 0lMH U3 MyHKTOB B CIUCKE JJIsl BBIIIOJIHEHUS TecTa. /st onucanus
MOCIIEI0BATEIBHOCTH ofepaluii BeiOepem, Hanpumep, nyHKT [DPopcynka 1). [Ipu
Hakatui Ha mTyHKT [DopcyHka 1] ckaHep BKIO4aeT (OPCYHKH TIEpBOTO
WIMHApA. Ecium  TecTupoBaHME 3aKOHUMTCS YCIHEIIHO, Ha JSKpaHe JucIuies

O0TOOpAa3UTCs COOOIIEHUE, KaK MMOKa3aHO Ha pucyHke 30.

TecT aKTMBALLMKM

TecT akTHEaUMK 2aK0HYEH

OF.

Puc. 30. OkHO OKOHYAHUS TECTA.

Homep Bepcum. Haxare kHomky [Unentuduxaius] B MeHIO (QYHKIIUU
CUCTeMbl W Ha OHKpaHe Mpubopa oToOpasutTcs uHpopmaius o Bepcuu ObY

CUCTEMBbI YIIPABJICHHUS JIBUTATENIEM, KaK TTOKa3aHO Ha pUCYHKeE 31.



AEHTUPHUKALIMOHHDIE AAHHDbIE

DIE M341.1 M3E

Bazic Part HNo. 14287773

Hardware Mo, 11
Software No. 4z
Coding No. oL
Diammozis Index 20
Buzs Index 21

Modification Tndex 00

Ok, nevyaTh

Puc. 31. Mento naentudukanum 0J0Ka ynpaBlIeHuUsI.
Cucrema ynpaBiaeHussi Tpancmuccueil. Haxars kHonky [CucTteMa

VIOPABJICHUS TPAaHCMHCCHEN| B MEHIO BBIOOpA CHCTEM.

ObY

Ckanep cuurtaer

uHdopMaIIMIO O  BEpCUU CUCTEMBI  YIIPABJIEHHUS  TPAHCMUCCUEH

JUArHOCTHUPYEMOI'O TPAHCIIOPTHOT'O CPEACTBA, U PE3YIbTaT OTOOPA3UTCS HA SKpaHe

JUCTIIIes, KaK MMOKa3aHo Ha PUCYHKe 32.

aeHTHHMRALWOHHDIE AdHHDbIE

ABG/R3C 5 Me0/MiZ

EMI Part Mumber
Bardvare Mmber
softpare Mumber
[lamosis itdex

1152504

o1
03

Coding index oo
Bus index i}
Date 39,94
ak NnNeddTh

Puc. 32. OkHO MeHI0 uaeHTUPUKAINU OJI0Ka yIpaBiIeHUs.




Haxare kaonky [OK] u Ha skpane mucruiess oToOpa3suTcs MEHIO QYHKIUH

CHCTEMBI YIIPaBJICHUs TPAHCMUCCHEH, KaK TTOKa3aHO Ha pUCcyHKe 33.

Bbibepute byHKEUMIO
YTeHWe NaMATH HeWMCNpaBHOCTeM

CApOC NaMATH HENCNPABHOCTER

TerywHe OQaHHbIE

AKTHEALHMA WCNOMNHHAT MEXAHH3IMOEBE

|[MagenTndrrauna

Chpoc aaanTaumH

CTp. BEEPX CTP. BHH3

AoMoi | Hasag | nevaTh [noMows

Puc. 33. OkHO BBIOOpA CUCTEMBI.

[IpueMbl BBITIOJIHEHUS AWATHOCTUKHA CHUCTEMBI YIPABICHUS TPaHCMHCCHEH
AHAJIOTUYHBI OIMHCAHHBIM B paszfiele, IOCBAIICHHOM JIUAarHOCTUKE CHCTEM
yOpaBJICHUs JBHUrareneMm, 3a uckmodeHuem [COpoc apanrauuu]. Ilosromy
paccMoTpuM ToNbKO GyHKIM0 [COpoc amantamuu]. IIpu HakaTMM Ha KHOIIKY
[COpoc amanTaruu] ckaHep HaYHET HPOIECAYPY CTHPAHHS 3HAYCHHUU aJamnTalluu.
Korna onu OynyT ynaneHbl, Ha 3KpaHe AUCIUIES OTOOpa3UTCsl COOOIIEHHE, Kak

MOKa3aHo Ha pUCYHKe 34.



Cbpoc aganTaumm

CHpoc aganTauvi 3asepllEH

Ok

Puc. 34. OxHo 3aBCPHICHUA ITPOLCCCa YAAJICHUA 3HAYCHUM ajallTalu.

Ecnu B mporecce paboThl BOZHUKHYT OIIMOKK CBsi3u ¢ DBY cuctemsbl, Ha

9KPaHC NUCILICSA OTO6paBI/ITC$I COO6IH€HI/IG, KaK ITOKa3aHO Ha PUCYHKC 35.

Owmbra

Owkmbka MoK MDA EHA

MoeTOpHUTL Boixop

Puc. 35. UndopmanmonHoe oKHO.
Heo6xonumo yoenuTbesi B HaACKHOCTH TOAKIIOUCHHS Pa3beMOB U Kabeei,
a 3aTeM HakaTh Ha KHOMKY [[TOBTOPHUTH] /A5 MOBTOPHOIO BBIMOJHCHHS ()YHKIMH
[COpoc amanTaruu].
AHTHOJOKUPOBOYHAS cucreMa TOPMO30B. Haxxatb KHOTIKY

[AaTHONOKMpOBOYHAs cucTeMa] B MeHIO BbIOOpa cucteM. CKaHEp CUMTaeT



uHpopMmaimio o Bepcun OBY aHTH OGJIOKMPOBOYHOW CHCTEMBI

JUArHOCTHUPYEMOT0 aBTOMOOMIISA, KaK MOKa3aHO Ha pUCYHKe 36.

AAEHTUPHUKALMOHHDIE AaHHDbIE

AB3/R5C 5 Men/Msi2
EMIl Part Mmber
Barduare Mmber
roftwace Munber
Tdammosis jrdex

113504
a4
ol
s

Coding index a0
Bus index a0
Tate 39,84
ak NneddTh

Puc. 36. OkHO MeHI0O uaeHTUPUKAUU OJI0Ka yIpaBiIeHUs.

TOPMO30B

Haxares kaonky [OK] u Ha skpanHe muciuiess oToOpa3suTcs MEHI0 QYHKIUH

aHTUOJIOKUPOBOYHOM CUCTEMBI TOPMO30B, KaK IMOKa3aHO Ha pucyHke 37.

Bbibepute hyHKLMIO

UTeHME NaMATH HEHEHDEBHDETEH

COpOC NAMATH HENCNPABHOCTEHN

AKTHEaUWA

[MoeHTrdurayna

CTp. EEEPX

CTPp. BHHU3

aoMoi | nasan | nevaTs |noMowk

Puc. 37. MeHto BbIOOpa (PYHKIIMN CUCTEMBI.



[TpyiemMbl  BBITIOJTHEHWS JIMATHOCTUKH  AHTHUOJIOKUPOBOYHOW  CHCTEMBI
TOPMO30B aHAJOTHYHBI ONKMCAHHBIM B pasjieie, IOCBSIIEHHOM JHAarHOCTHKE
CHCTEM YIIPABJICHHS JIBUTATEIICM.

Bo3aymnbie moxymku. Haxats kaonky [Air bag] B Mento BeiOopa cucrtem.
Ckanep cuntaeT HHPopMaIio o Bepcuu ObY cucTemsl yrnpaBieHUs BO3IYIIHBIMU
noxymkamu 6ezomacHocTH (SRS) muarHocTHpyemMoro aBTOMOOWIIS, KaK TIOKa3aHO

Ha pucyHke38.

AEHTUPHMKALMOHHDBIE A aHHbIE

Arbay [MPGI] Froten

Part Mmber 3352753
Barduware Ihmber o1
Joftware Mhamber 4G
Tdagnosiz index 0s

Coding index o1
Eu= index oo
Tata S0/e2
(1] 4 neddTh

Puc. 38. OkHO MeHIO uaeHTUPUKAIKUU OJI0Ka yIpaBiIeHUS.

IIpueMbl BBINOJHEHUS AUArHOCTUKH CHUCTEMBI YIIPABIEHUS BO3AYIUHBIMHU
NOAYIIKaMHU O€30MaCHOCTH aHAJIOTMYHBl OMHMCAHHBIM B pasjieie, MOCBSIIEHHOM
JUArHOCTUKE CHUCTEM YIIPABJIECHUS ABUTATEIIEM.

Konauuuonuposanue BO31yXxa/o0orpeBareJib. Haxxatp KHOIIKY
[AC/heater] B mento BbiOOpa cuctem. CkaHep cyMTaeT MHPOPMALHUIO O BEPCUH
OBY cucreMbl ynpaBlieHHs KOHIWIMOHMPOBAHWEM BO3AyXa WIIM YIpPaBJICHUS

KJIMMAaTOM JAUArHOCTUPYEMOI'0 aBTOMOOMIISA, KaK NTOKa3aHO Ha pucyHKe 39.



Puc. 39. OkHO MeHIO HaeHTUPUKAIKUK OJI0Ka yIpaBiIeHUs.

AEHTUHKALMOHHDIE AGHHDIE

Part Mmber
Barduare Mmber
moftvare Nunber
TMagnosis irdex
Coding index
Euz index

Data

drhag [ME3Z] systen

235276832

Ok

nevYydTb

Haxarts kaonky [OK] u Ha skpaHe mucmuiess 0ToOpa3suTcs MEHIO (YHKIMH

CUCTEMBI  YIIPABIICHHS

KIMMATOM, KaK IIOKa3aHO Ha PUCYHKC 40.

[Tpuemsbl

KOHIWIONOHHUPOBAHUEM

BO3/lyXa WU

Bbibepute pyHKLMIO

YTeHKME NaMATH HEMCNPABHOCTEH

COpoC NAaMATH HENCNPABHOCTEN

[MoeHTrdnkaymna

CTp. BEEPX

CTP. BHH3

OocHoR | Hasan | nevyaTs

noMolW b

Puc. 40. Mento pyHKIIMIT CUCTEMBI.

BBIITOJIHCHU A AUAarHOCTUKU

CHCTCMBI

YIPaBJICHUS

YHpaBJICHUSA

KOHAWOVNOHHUPOBAHUEM BO3AYyXad WM YHOPABJICHUA KIMMATOM  aHAJOTIMYHbBI

OIMMCAHHBIM B Pa3nclic,

JIBUTATEIIEM.

MMOCBAIICHHOM JHWAIHOCTUKC CHUCTCM  YIIPABJICHUA



IManeas npu6opos. Haxats kHonky [IKE/IKI/KOMBI] B MeHto BeIOOpa
cucreM. CkaHep cumrtaeT uH(popmanuio o Bepcun ObY mnanenpio mpuOOPOB

AUArHOCTUPYCMOTO aBTOMO6I/IJIH, KaK ITOKa3aHO Ha PUCYHKC 41.

MAEHTU(HUKALLMOHHDBIE AGHHDbIE

EOMET E39

Part Hhwber 3353432
Hardwars NO. 3l
Softwares NO. K

Diamioais index 30
Coding index 3

BEus index a7
Data 30431
CAN index KTy
Modificetiom a0
Ok NneddTh

Puc. 41. OkHO MeHIO HAeHTU(PUKAINUN OJI0Ka yIpaBiIeHUS.
Haxars kHonky [OK] u Ha skpaHe auciuiess 0ToOpasuTCcs MEHIO (YHKIUH

CUCTEMBI YITpaBJICHUS MaHEIbI0 TPUOOPOB, KaK MOKAa3aHO HA PUCYHKE 42.

Boibepute QyHKLMIO

UTeHWe NaMATH HEMCNPaEHOCTEN

CHpoC NaMATH HENCNPABHOCTER

¥YnpaeneHyve NnaHenow

MoenTndmrayma

CTp. BEBEPX CTP. EHHZ

Aowoi | Hazag | newaTs (noMows

Puc. 42. MeHto (pyHKIIMIT CUCTEMBI.

HpI/IeMBI BBIIIOJIHCHHUA OUArHOCTHKWM CHUCTCMBI YIIPABJICHUA IIAHCIIBIO

HpI/I60pOB AHAJIOTUYHBI OIIMCAHHBIM B PpPas3aciic, IMOCBAIICHHOM JHAIrHOCTHUKC



CHCTEM YIpaBJICHUS JABHraTeneM, 3a mckimodenneM (yakiuu [COpoc cepsucal.
[Toatomy paccmoTpuM Tosibko (yHKIMIO [COpoc cepBurcal.
Haxarp kHomky [Service reset] B MeHIo (yHKIMI, Ha JKpaHe IUCILIES

O0TOOpA3UTCS CIEMyIoNas CTPaHuIla, Kak MOKa3aHo Ha pUCyHKe 43.

BbibepuTe hyHKLMIO

3aMeHa MOTOpHOro Macna rei

BemAa A0 cAeAYHOWEHN MHCNEKI

Mpober ao cnea MHCNEK

CTp. BEEPX CTP. EHHZ

AoMoi | Hasag | NevaTh |noMows

Puc. 43. MeHI0 CepBUCHBIX HACTPOEK CUCTEMBI.

Mo0>kXHO ITpOBECTH COPOC MHTEPBAJIOB CIEAYIOLIUX MapaMETPOB:

* 3aMeHbl MOTOPHOTO MacJiia

* BpemeHnu 110 crenyronied HHCIEKIUN

* [IpoGera g0 crienyroiei HUHCIEKIINU

[IpueMbl BBINOJHEHUS ONEpALMM Ui BCEX TPEX BBILEYIOMSIHYTHIX
byHKUMN AQHAJIOTUYHBI. [ToaTOoMmYy, 1A IpuMepa, paccMOTpUM
MOCJIEI0BATEIBHOCTh OINEpaliii MO MPOBEIEHUIO cOpoca HMHTEpBaja 3aMEHbI
MOTOPHOT'O MacJja.

Haxats kHOIKY [3amMena moTopHOro Macia]. CkaHep HaYMHAET MPOLEIAYPY
CTUPAHMS 3HAYEHHH CEPBUCHOTO MHJMKATOpa HHTEpPBAJA 3aMEHbl MOTOPHOIO
macna. Korma crtupanue 3HadeHUil OyJeT YCHEIIHO 3aBEpIIeHO, Ha DKpaHe

JUCIIEs 0TOOpa3uTCs COOOIIEeHNE, KaK TOKa3aHo Ha pUCYHKe 44.



Cbpoc naHHbIX

COpOC NaHenn 23K0HYEH

Ok

Puc. 44. OkHO 3aBepiIeHNs HACTPOEK.

DaeKTPOHHBI apoccenb. Haxkarh KHONMKY [DIEKTpOHHBIA Jpocenb] B
MeHIO BbIOOpa cucteM. CkaHep cumtaer nHpopmanuio o Bepcuu OBY cuctemsl

YIPaBJIICHUA JJICKTPOHHBIM JPOCCCIICM AHUArHoCTUPYCMOI'O aBTOM06I/IJIH, KakK

MOKa3aHO Ha PUCYHKE 45.

ViaEHTUHMKALWOHHDIE faHHDbIE

EML III5 M7SBEEL

Fart mmber 6ll24535
Hardware mmber 70
woftmare mmbher 0=
Iiagnozis index &7
Mroduction date  T0/70

QF NEYdTh

Puc. 45. OxkHo MeHI0 uieHTU(UKaIMK OJI0Ka yIpaBICHUS.

Haxarp xHonky [OK] u Ha skpaHe aucriess 0TOOpa3suTCs MEHIO (DyHKIHH

CUCTEMBI YIIPaBJIECHUS 3JIEKTPOHHBIM JIPOCCENIEM, KaK ITOKa3aHO Ha PUCYHKE 46.



BbibepuTe hyHKLMIO
UTeHWe namATH HEHEI’II]EIBHDETEH

COpOC NaMATH HEXCNPABHOCTER

MoenTndnkauna

CTp. BEEDX CTp. EHWZ

AOHMOH | Hasan | nedYaTsh | noMowsb

Puc. 46. Mento QpyHKIIMIT CUCTEMBI.

HpI/IGMBI BBIIIOJTHCHUA AUAIHOCTHUKH CHCTCMbI YIIPABJICHUA 3JJICKTPOHHBIM

APOCCCIICM AHAJIOTHMYHBI OIIMCAHHBIM B Pas3aciiC, IIOCBAIICHHOM JHAIrHOCTHKC

CHCTEM YIIPABICHHS JBUTATCIIEM.
Cucrema SPM/SM. Haxats kHonky [SPM/SM] B MeHI0 BbIOOpa CHCTEM.

Ckanep cuntaetr uHbpopmanuio o Bepcuu ObBY SPM/SM  nuarnoctupyemoro

aBTOMOOWJIS, KaK MTOKa3aHO Ha PUCYHKE 47.

VaeHTHHKALMOHHDbIE faHHbIE

JPMSEN
BOCE HAD o, 0140021620

BOCE 50 M. 57185370l
EM0l A/ Ro. a7aTaTl
EMI 3/ Mo, gzl
FRODOCT Ra.

OE nevyaTe

Puc. 47. OxHo MeHI0 ueHTu(UKaIMU 0J10Ka yIpaBICHUS.



Haxare kaonky [OK] u Ha skpane mucruiess oToOpa3suTcs MEHIO QYHKIUH

cucreMbl SPM/SM, kak mokazaHo Ha pucyHKe 48.

Boibepute pyHKUMIO
UTEHME NaMATH HEHEI’I[IEIBHI]ETEH

COpoCc NaMATH HENCNPABHOCTER

|[MoesTndukayma

CTP. BEEPX CTP. BHH3

AOHOR | Hasag | newaTh | noMows

Puc. 48. Mento hyHKIUN CUCTEMBI.

[TprieMbl BBITIOJHEHUS JMArHOCTHKH CHCTeMbl ympasienuss SPM/SM
aHAJIOTUYHBl OMHUCAaHHBIM B pa3jelie, TOCBSIIEHHOM JHATHOCTUKE CHUCTEM
yIpaBJICHUS IBUTaTeNIEM.

DJIEKTPOHHBIN UMMOOUIIai3ep.

Haxare xkHOnKy [CTp. BBEpX| B MEHIO IJIsl MMPOCMOTPA BTOPOUM CTPAHUIIBI

MEHIO, KaK ITOKa3aHO Ha pUCYHKeE 49.

Boibepure dyHEUMIO
ImmMobrnansep

CTR: BEEpX CTPp:. BHH3

AoMOR | wazan | nevyarTs | nomMows




Puc. 49. Cmena ctpanuil QyHKIHA.

Haxarp knomky [Elec. Immobilise System] B meHio BeiOOpa cucTeM,
noka3zaHHoM Ha pucyHke 49. Ckanep cuutaet unpopmanuio o sepcuu ObY EWS

AUArHOCTUPYCMOT'O aBTOMO6I/IJIH, KaK ITOKAa3aHO Ha pPUCYHKC 50.

ViaeHTHPHMKALHOHHBIE AaHHbIE

Elcctronic car
immobilisation systen (ENS 3)
Part rmber 2030405
Hardware mmber 06
SGoftware mmber 0D
Diampiczis dindes 20

Coditg index o7

Buzs index o=
Prodhaction date  0&/0B

OF NneYdaTb

Puc. 50. OkHO MeHI0 uaeHTUPUKAIUU OJI0Ka yIpaBiIeHUsI.

3. KoHTpOJIbHBIEC BONIPOCHI

1. HazHaueHnue cucTeMbl ypaBJeHUs JBUTATEIIEM?
2. Ha xakue qBa TUIIa MOAPA3AETAIOTCS CUCTEMBI BIIPBICKA TOIIMBA?

3. Ha xakue TtHmna noapasacCisItOTCA CUCTCMbI HUMITYJIBCHOI'O  BIIPBICKA

TormBa’?
4. N3 kakux snemMeHToB cocTout CY/1?
5. Ot xakux natunkoB DBY nonydaer nundopmaruio?
6. Kakrmu ucroaHUTENbHBIMA YCTPOMCTBaMHU yripaBisieT ObY?
7. Kakue GpyHKIIMHA MOXET BBITIOTHATH CKaHep X-4317

8. Kakue cuctembl O3BOJISIET AMATHOCTUPOBATH cKaHep X-4317



9. Kak ycraHaBiIuBaeTcs CBSI3b MEXy CKaHEpOM U OBY?
10. [Ipr3HaKK HEUCTIPABHOCTH pa3zbEMa JUATHOCTUKU?
11. [Ipu3Haku HEUCTIPABHOCTH UMMOOMITai3epa’?

12. ITpu3naku HercnpaBHocTH DBY?

13. Kakue paBT)éMI)I AUATrHOCTHKHN YCTAHABJIMBAIOTCA Ha COBPCMCHHBIX

aBTOMOOMJIIAX?

14. 13 xakux dacrteit coctout ckanep X-4317



TEMA Ne 3 /IuarHocTuKa IBUraTesisi M €ro CHCTEM C OMOIIbIO
razoaHajan3aTopa

1. O0mue cBeeHHsI 0 COAEPKAHNH BHIXJIOMHBIX ra30B

be3 razoananmzatopa, Kak TpaBWIO, HE YAAeTCS HAJIEKHO YCTAHOBHTH
UCTUHHYIO PUYMHY HEUCIIPABHOCTH JBUTATENSI MM €T0 CUCTEM (TOIUIMBOIIOIAYH,
3axuranvsi u np.). PaboTa ¢ razoaHaiam3atopoM HE TaK IMPOCTa, KaK MOXKET
MOKa3aThCs. BakHO HE CHATH MOKAa3aHUs C Ta30aHalIn3aTopa, a MOHSATh, YTO K€
MPOUCXOAUT B JIBHraTelie, M3-3a YEro COCTaB BBIXJIOIHBIX Ta30B BBIXOJIUT 3a

HOPMATHUBHBIC 3HAUCHU .

1.1. IlpuroroBiieHue pado4yeil cMecH

Bo3nyx mpencrasnser coboit cmech mnpumepHo u3 78% azora u 21%
kuciopona. B HeOonblIMX KoJIMYECTBax B Bo3ayxe Haxoautcs aproH 0,93% wu
yraekucneiii raz (CO2) 0,03%. beH3uH cOCTOUT U3 YIJIEBOJOPOJOB U SIBISETCA
cMechlo mpuMepHo 15% Bogopona u 85% yriepona.

[Ipy monHOM CropaHuM TOIUIMBA KHCJIOPOJ COEIUHSAETCS C YIJIEPOJOM B
dbopme nByokucu yriaepoaa (CO2) u ¢ Bogopoaom B popme Boasl (H20). ITorsitHO,
YTO TMPHU MOJIHOM cropaHuu OeH3zuHa koHmeHTpanus CO, Oyner MakCUMaiIbHO U
MOATOMY B JajbHEWIIEM MPHU aHaJIW3€ BBIXJIOMHBIX Ta30B BEJIIMUMHA COICPKAHUS
CO; npunumaeTcs 3a kputepuil 3GpHEKTUBHOCTH CTOPAHUS TOTUIUBA. Y TIICKUCIBIN
ra3 CO; — »st10 uHaukarop 3¢dextuBHOCTH cropanus TomuBa. Eciu CO;
JOCTHTaeT MakcuManbHOW BenmmuuHbl (14-15%), TO nBurarens paboTaeT c

HanOoJbIIeH 3P(HEKTUBHOCTHIO.

[IpomykTaMu HEMOJHOTO CropaHus OCH3WHA B JIBHTaTejc SBJSIOTCS
Hecropeiue yrieBogopoast (CyHy), okuce yraepoxa (CO), okucisr azora (NOy),
kuciopon (O2), CO,, HyO u caxa (yraepona C). JIByokuch yriaepona, KUCIOPOA U
BOJIa OE3BPE/IHBI, & OCTAIbHBIE 3arps3HAIOT aTMOCchepy.

Oxucwy yrmepoga (CO) He wMes HM I1IBeTa, HHU 3amaxa, OJOKUPYET

SPpUTPOLUTEI KPOBH WM HE AACT UM IMCPECHOCUTH KHCIOPO. I/IBBCCTHO, qTO OaXKe



conepxkanre B Bo3ayxe 0,3% CO MoxeT mpuBecTH K cMepTH uesioBeka 3a 30
MUHYT.

VYranesonopoasl (CiHy) 3TO HecropeBiiee TOMIMBO, UMEIOT XapaKTEpPHBIN
3amax. JTo S7bl, MOPAXAIOIINEe HEPBHYIO CUCTEMY U Pa3apa’Kalollue CIU3UCTYIO
o0osiouky. Kpome Toro, oHu MOTYT Nonaaath B arMochepy B BHJI€ MapOB TOILIMBA
u3 Oaka.

VYrapasie Ta3pl 00pa3yroTCs U3 a30Ta BO3AyXa, KOTOPBINA MO BO3JICUCTBHEM
BBICOKOI Temreparype B Kamepe cropanus okucisercs. Hapsiay ¢ okucero a3ora
(NO) oOpasyrorcss B HeOoubIioM KojudecTBe IBYyokHCh a3ota (NOz). NO, -
KpPacHO-KOPHYHEBBIM Tra3 pe3Koro, MpoHU3bIBaromiero 3amaxa. OH pazapaxkaer
JIETKUE TIyTeM OTPaBJICHUS TKaHEW U U3BECTEH KaK TSKEIBIN ST JIsl KPOBH.

VYrinekucnslii Ta3 — 3TO HEBPEAHBIM A 3I0pPOBbS TMPOIYKT CTOPAHUA.
VYBenuueHue cojiep:kaHusl JBYOKHCH yriepoaa B atMocepe cuuTaeTcs OAHOU U3
BaYKHBIX MMPUYHUH MMAPHUKOBOTO 3P dekTa.

Omnpenenenre cocTaBa BBIXJIOMHBIX Ta30B MPOBOJUTCS C TOMOIIBIO
YeThlpeX- WIM MATUKOMIIOHEHTHOTO Ta3oaHaiu3aTopoB. ['azoananmzarop
MPEACTABIAET COOOM AIEKTPOHHO-ONTUYECKHUI MPUOOpP A1 U3MEPEHUs 00bEMHOM
JI0JI KOMIIOHEHTOB B OTpPa0OTaBIIMX Tra3ax JBUTaTeNid. B BBIXJIOMHBIX raszax
ompenensercss coaepxkanue yrieBogopoaoB (CH), okucu yrimepoma (CO),
yraekucioro raza (CO;) wm  xucmopoma (Oz). B mATHKOMITIOHEHTHOM
ra3oaHajgn3aTope JOMOJHUTEIbHO HU3MEpSeTCsl  COJEp)KaHUE OKHUCIIOB a30Ta
(NOx).

[IIxansl razoananu3aTopoB rpaayupyrorcs B npoueHTtax mist CO, COz u Oy,
a conepxxanue CH u NO usmepsercs B yacTsX Ha MUJUIMOH MO O0OBEMY B «4.H.
MJTH» WK «ppm». EnuHuIa n3MepeHus — «4acTel Ha MUJUTMOHY (4Y.H. MJIH) WJIU B
CBOEM aHTJIOS3BIYHOM SKBUBAJICHTE JJIsl almapaTyphl 3apyOeKHOTO MTPOU3BOICTBA
parts per million (ppm) — mpexacraBiseT co0OM MUJUIMOHHBIE HOJIH O0BEMA,
CBSI3aHHBIE C MPOLEHTHBIM COJEpPKaHHEM NpUOIMKeHHOW 3aBucuMocThio 10000

ppm = 1%.



[IpubGnu3urtenbHoe cooTHomeHne Mexay ppm CH wu  npoueHTHBIM
conmepxkannemM CH sBnsercs crnenyromee: eciau He cropaet 1% cmecw, TO
obpazyercs 200 ppm CH. Tak nanpumep, ecnu B 6ak 3anuth 100 g1 6eH3MHA, TO
npu koHreHTpanuu CH 200 ppm wHe croput 1 nmutp OeH3MHA.

JItoObie U3MEHEHHUS B YCIOBUSAX CTOpPaHUs TOIUIMBA B JIBUTATENIEC, BHI3BAHHbIC
HapylieHueM paboThl CHUCTEM TNUTAHUS, 3aXKUTaHUS, CHUCTEMbl YIPABIICHUSA
JBUTATEIEM WM JPYTUMHU TNpUIMHAMHU (HU3Kas KOMIIPECCHsS B ITWIMHJIPAX,
HapylieHue (a3 razopacnpeesieHust U T.11.) HEMEJICHHO MPUBOAAT K OTKJIOHEHHUIO
COJICP)KaHUs U COOTHOIIICHUSI KOMITOHEHTOB BBIXJIONHBIX Ta30B (CO, CH, CO,, Oy)
OT YCTaHOBJIEHHBIX HOpM. Ha oCHOBe M3MepeHus COAep:KaHMs YKa3aHHbBIX Ta30B,
ra3oaHajn3aTop PacCUUTHIBAET 3HAUCHUE A.

JUIs TOJIHOTO CropaHusi TOIUIMBHOM CMECHM OEH3WH M BO3AYX JIOJKHBI
HaxOOUTCA JApPyr C JPYyrOM B CTEXHMOMETPUYECKOM MPONOPLHH, KOTOpas
JIOCTUTaeTcs TOrjAa, KOTja il cropaHus | kr TommBa pacxoayercs 14,7 kr
Bo3ayxa (mpumepno 10000 1 Bo3myxa).

Kosddurment wu30biTka BO3AyxXa yKa3blBaeT, HACKOIBKO (HaKTHUECKH
uMeroleecs B paboyell CMecH KOJIMYECTBO BO3yXa OTIMYAETCS OT TEOPETUUYECKH
HEOOXOJMMOro: A = Macca BO3[yXa, NOCTyNarolias B LUUIUHAPBI / TEOPETUUECKU
HE00X0IMMOEe KOJTMYECTBO BO3/IyXa.

Takum 00pa3oM, B CTEXHMOMETPHUYECKOM COCTaBe A cocTaBisger 1.
OOoraieHue cMecH TOIUIMBOM NPUBOAMT K YMEHBIICHHMIO KOJMYECTBAa BO31yXa,
MOCTYMAOMIETO B IMJIMHIPHI U CIEOBATENBHO K YMeHbIIeHuIo A. [Ipu obenHenun
CMECH KOJIMYECTBO BO3[yXa, MOCTYNAIOLIEr0 B UWIMHAPHI YBEIWYUBACTCA U

BeIMYMHA A Oosblie 1.

2. Meroauka JAWMATHOCTHKH CHCTEM [JBHrarejJsi ¢ IOMOIIBIO
ra3oaHajJu3aTopa

2.1. Heab padoThl: U3Y4YUTh YCTPOWCTBO U MNPUHUUII PabOTHI
razoananuzaropa «Mudppakap M»; 0OCBOUTh METOAUKY MCIOJIB30BAHUS IPOTPAMMBI

«MHOPAKAP-TPA®NYECKU»; wusyunts Metompl perymuposkun CO Ha



aBTomoOmiie BA3 u 'A3 ¢ mKeKTOpHBIMH ABUTATEISIMHU C TMOMOIIBIO CKaHEpa U
ra3oaHaln3aropa; HCCIeNoBaTh BIUSHUS Kod(PQHUIMeHTa H30bITKA BO3IyXa Ha
COJIEP’KaHUE BBIXJIOIHBIX Ta30B. UCCIEJOBAHUE BIUSHUS O0OOPOTOB KOJIEHYATOIO
Bajla JIBUrareiss Ha COJAEPXKAHUE BBIXJOMHBIX Ta30B; HCCIEAOBATH BIIMSHUE

I[e(bCKTOB CUCTCM JABUI'aTCJIAI HA COACPIKAHUC BBIXJIOIIHBIX I'a30B.

2.2. YcrpoiicTBo M npuHUMN padorsl razoanaausaropa «Mugpaxkap M»

["azoanamuzatopsl NUHdpakap M npenHazHadeHbl 1J1s1 U3MEPEHUST 00bEMHOM
nomu okcuma yriepona (CO), yrimeBomopomoB CH, mmakcuaa yriaepoma (COy),
kuciopoaa (Oz) B oTpaboTaBIIMX Ta3zax aBTOMOOWJIEM C OEH3MHOBBIMU
JIBUTATEIISIMHU.

Koaddument wn30biTKa BO3ayXa JAMOAa BBIUMCIAECTCS HPUOOPOM 1O
n3MeperHsiM CO, CH, CO; u O..

Juanaszon n3mepennii: CO ot 0 10 7%; CH ot 0 xo 3000mau™; CO; ot 0 10
16%; O ot 0 10 21%; ko3 durment asmoaa ot 0 110 2.

JIOMOJIHUTENBHO ~ Ta30aHalW3aTOp  M3MEPSIET  4YacTOTy  BpallleHUs
KOJICHYATOI'0 Bajia ABUTATEld U TEMIIEpATypy Maciia B KapTepe ABUTraTelIs.

TaxomeTp ¢ TMOMOUIBIO HWHIYKTHBHOTO JAaT4YWKa TMOJKIIOYAETCA K
BBICOKOBOJIFTHOMY MPOBOAY 1-r0 MHWIMHApPA W U3MEPSET YacTOTy BpalleHUs
KOJIGHYATOTO Bajia ABYX M YETHIPEXTAKTHBIX JBUTATEICH BHYTPEHHETO CrOPaHMUS, C
OECKOHTAKTHON M KOHTAKTHOM OJJHOMCKPOBOM CHUCTEMOM 3a)KUTAHUSI.

JlaTuuk 11 M3MEpPEHHsT TeMIlepaTypbl Macja YCTaHABJIMBAETCS B TPYOKY
BMECTO HIyIa JUisl U'3MEPEHUsI ypOBHS Maca.

[Tpubop cocTouT U3 CUCTEMBI TPOOOOTOOPHUKA U TIPOOOTIOATOTOBKH, OJIOKA
U3MEPUTENTLHOTO U OJI0Ka 3JIEKTPOHHOTO.

Cucrembl poOOOTOOPHUKA W MPOOOIOATOTOBKHA BKJIFOYAIOT Ta30BBIA 30H]I
(puc.1), mpobooTOOpHBINA HIIaHT, OeH3MHOBBIA (QribTp D1, HACOC BBIXJIOMHBIX
razoB [IPI'l, xamneor6oitnuk CKI1, ¢unbTpel ToHKOM ouuctku D2, D3, D4,
kioBety Al, patumk kuciaopoma A2, Hacoc mpoayBku Bosagyxom [IPBI,

naesMmoconpotusienue [1C1, tpoiinuku TP1,TP2, TP3.
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Puc. 1. Cxema nHeBmMatuueckasi: @1 — 6ensunoBbiii punbtp, [1PT'1- Hacoc
BbIXJIOMHBIX Ta30B, CK1- kamieorOoiinuk, @2, @3, ®4 — puibTpbl TOHKOU
ouncTku, Al — kroBeta, A2 — natunk kucinopona: [IPB1 — nacoc npoayBku

Bo3ayxoMm, [IC1 — naeBmoconporusnenue, TP1,TP2, TP3 — tpoitHukwu.

KanneorOolHUK B HIM)KHEH YacTH COEAUHEH CO IITYIIEPOM «CJIHUBY» IS
aBTOMATHYECKOTO CIIMBA KOHAEHCATa HACOCOM BBIXJIOITHBIX I'a30B.

AHanu3upyemblii ra3 IpOKayMBaeTCsl HACOCOM uepe3 Ia303a00pHBIM 30H[,
¢bunsTp @1 n nocrynaer B coopHuk konnaencara CK1, rie mpoucxoauT OTAeNeHe
BjIarn or ras3a. KoHaeHcHpoBaHHas Biara aBTOMATHYECKH YJIAISETCS 4Yepe3
mryuep «CJIMBy». Ilocne ynameHus Biard aHadU3UpPyEMbId ra3 OYMIIAETCS OT
caxu QuibTpamMu TOHKOM ouncTku @2 u D3, npoxoauT yepe3 U3MEPUTEIbHYIO
KyBeTy oOmnTh4Yeckoro Omoka Al, gatumk kuciopoma A2 u depe3 MITyLEp
«BbIXO/l» ynansercs w3 mnpubopa. Jljis aBTOMATHYECKOW MPOAYBKH IITYLEP

3a00pa BO3/AyXa COCJAWMHEH dYepe3 TPOMHUK C BXOJOM KIOBEThl U BTOPBIM



noOynurtenem. Haxatue Ha kHONKYy «0» MNPUBOIMT K BKIIOUEHHIO Hacoca
npoayBku [IPB1 1 ycTaHOBIEHUIO HYJIEBBIX TOKA3AHHM.

[Mpunnmn nerictBus aaTunkoB oobemHou momu CO, CO, u CH — onrtuko-
aOCOpOLIMOHHBIM, a JaTYuKa W3MEPEHHMsS KOHUEHTpAalMH  KUCIOpoAa -
AIIEKTPOXUMUYECKHII.

W3MepuTenbHbIil OJI0K CONEPKUT ONTHUECKUN OJIOK, B KOTOPOM pa3MeLleH
u3ilydarenp (puc. 2), U3MEpUTEIbHAs KIOBETA, YETHIPE IMHUPOIEKTPUYECKHUX
OpPUEMHUKA W3JIYy4YEHUs, Mepell KOTOPbIMU pa3MEUIeHbl HMHTEPPEPEHLNOHHbIE

¢uneTpsl. M3nydyeHne Mogynupyercs 00TIOpaTOpOM.

Puc. 2. Cxema ontuyeckas: 1 — u3nyyarensb, 2 — KIOBeTa, 3 — UHTep(EPEHIIMOHHbBIE

GbubTPHI, 4 — IPUEMHUKN U3ITYICHHUS. .

AHaIM3UpEyMbI Tra3 TMOCTyHnaeT B U3MEPUTEINbHYKO KIOBETY, TIJ¢€
ONpeneIIeMble KOMITIOHEHTHI, B3aUMOJEHCTBYs C W3Jy4EHHEM, BBI3BIBAIOT €r0
MOTJIONIEHWE B  COOTBETCTBYIOIIMX  CIEKTPalbHBIX Auana3oHax. lloTokm
U3ITYyYEHUS] XapaKTEepPHbIX 00JIacTell CHEeKTpa BBIACIAIOTCS UHTEPPEPEHIMOHHBIMU
bunbTpaMu U MpeoOpas3yroTcs B AIIEKTPUUYECKUE CHUTHAJBI, MPOMOPLHUOHAIBHBIC

KOHIOCHTPAOWH aHAJIM3UPYEMBIX KOMIIOHCHTOB. SﬂeKTpOXI/IMI/I‘ICCKI/If/'I HAaT4YUK IIpU



B3aMMOJICUCTBUM C  KHUCJIOPOJOM  BBIIA€T CUTHAJN, MPOMOPIIMOHAIBHBIN
KOHIICHTPAIIUU KUCIOPOa.

DONeKTpOHHBIA OJIOK MpuOopa MpeaHa3HA4YeH ISl W3MEPEHUSI BBIXOJHBIX
CUTHAJIOB JaTYUKOB, 0OPaOOTKH 1 TIPEACTABICHUS PE3YIbTAaTOB H3MEPEHUSI.

Ilopsinok paGoTsl. Pabora mpubOopa HaYMHAETCA C €r0 BKIIOYCHUSA
BhIKITIIOUaTeseM «CeTb» Ha 3a/iHel cTenke npubopa. [locne Bximouenus mpudopa B
TEYCHUU 5 MUH. TIPOUCXOIUT MIPOTPEB, IPH 3TOM HA WHIUKATOPAX BHICBEUUBAIOTCS
(--), a Ha UHAMKATOpE «WIAMOIa» MPOMCXOIUT OTYET BpeMeHH mporpeBa oT 300 1o
0 cexynna. Ilocme mporpeBa mpuOopa aBTOMAaTUYECKH  BKIIIOYAETCS HACOC
MIPOYBKH JATYMKOB JIUII YCTAHOBIICHUS HYJIEBBIX 3HaueHWN Ha mHAUKaTopax CO,
CO2 u CH. Hacoc Bxmouaercs Ha 30 c¢. Ha unauxatope O, mosButcs nudpa,
oToOpaxarolasi coJepKaHue Kuciaopoja B Bo3ayxe (mpumepHo 20,86). [lanee,
ecnu mpuOop HE HUCIHOJIb3YETCs, HACOC MPOAYBKH BKJIIOYAETCS aBTOMATUYECKH
yepe3 Kaxable 15 MUHYT ¥ IPOUCXOIUT aBTOMPOYBKA.

JIIsi pydHOTO yTpaBIICHWsT HACOCOM TPOAYBKH W YCTAaHOBKH HYJIEBBIX

MOKa3aHU Ha)XUMaeTcs U YJEpP)KUBAETCS B TEUEHUU 2 CEKyHH KHomka «0»

(puc.3).
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Puc. 3. Bun cniepeau Ha razoaHaau3aTop




JlaTuuk TaxomeTpa MOAKIOYAETCS K BBICOKOBOJBTHOMY IpOBOAY 1-ro
HUJIUHAPA.

Haxarne m ynepkaHue KHONKU «4/2 TakTa» MO3BOJIAET YCTaHOBUTH B
TaXOMETpe THUI JABUTATeNsl, K KOTOPOMY TOJKIIOYEH mpudop (IByX —
4yeThpexTakTHbI). KopoTkoe Hakatme Ha KHONKY «4/2 TakTa» MO3BOJIAET
IPOKOHTPOJIMPOBATh THUIl JABUTATENsl, YCTAHOBIEHHBIM B TaxoMmeTpe (IByX —
YEThIPEXTAKTHBIN).

JUis  u3MepeHus YpOBHsS UYBCTBUTEIBHOCTHM TaxOMETpa HEOOXOAUMO
OJTHOBpEMEHHO HaxaTb KHONKU «llewatb» u «4/2 Ttakrta». Ilpu sTOoM Ha
WHIUKATOpE  «IIMOAa»  TOSBUTCA  3HAUYEHHE  YCTAHOBJIEHHOTO  YPOBHS
YyBCTBUTEIBHOCTU TaxomeTpa. Haxartnem Ha kHomku «Ilewats» (-) wim «4/2
TakTa» (+) MOXHO YCTaHOBUTH TpeOyeMblii ypOBEHb UYYBCTBHUTEIIBHOCTHU
TaXOMeTpa JJIsl YCTOMYMBOIO M3MEPEHHUs 4YacTOThl 0OOPOTOB KOJIEHYATOro Baja
Ul JaHHOTO aBToMoOwWss. [Ipu 3aBblllIEHUM MMOKa3aHUWA TaxoMeTpa M IpPH €ro
HEYCTOWYMBOM paboTe HEOOXOMMO NOHU3UTh YYBCTBUTEIBHOCTD, TPU 3aHUKEHUU
MOKa3aHUH — MOBBICUTH UYBCTBUTEIBHOCTh TAXOMETPA.

3anOMHUHAHWE YCTAHOBJIEHHOTO YPOBHSI NMPOW3BOJUTCA HAKaTUEM KHOIKH
«0 (Brom)». Beixona 0e3 3anmomuHaHus HaxkatreM KHONKH «Hacoc (Berxom)».

[lepexntoueHre pEeKUMOB BBIUMCICHMS IapameTpa «JsaMOma» A
pa3NMYHBIX BUAOB TOIUIMBA OCYIIECTBIISIETCS HAXKaTHEM U ylaepxaHueMm Oosee 4
cek. Knonku «*». Ha mnamkarope «isimOma» OyayT BBICBEUMBATHCS HA3BaHUS
pexumoB B niopsiike «BEH3» - nis 6ensuna, « [ TPOIDy - nng cmecu nponan-0OyTas,
«IL.I'A3» - nnis meTana (IpUPOIHBIN Ta3).

Ecnu conepxanue kuciopoaa B cMecu npesbimaer 10%, To Ha uHAUKaTOpe
«1AaMO1a» MHAMLMPYETCS M3MEpeHHasl Temmeparypa macnia. IIpu 3ToM gaTdmk
JOJKeH OBbITh BCTaBJICH B KapTep JBUTATeNsl 4epe3 TPyOKy IIyna H3MEpeHHus
YpOBHS Maca.

JUist u3MepeHusi COAEpX aHUsl BBIXJIOMHBIX Ta30B 30H] Tra30aHaIN3aTopa
HEOOXOJMMO YCTAaHOBUTH B BBIXJIONHYIO TpyOy Ha rinyouHy He mMenee 300 MM oT

cpesa (1o ynopa) u 3apUKCHpPOBaTh €ro 3aKUMOM. BKIIIOUHTH HACOC BBIXJIOMHBIX



ra3oB HaxkatueMm kHomku «Hacocy. [lokazanmst cnenyet pukcuposath yepes 40-60
CEK ITOCJIe Hayasla M3MEPEHUsL.

Haxatuem xHomku «[ledaTs» NpOM3BOIUTCS pacrieyaTka H3MEPEHHBIX
BCJIMYMH C YKa3aHHEM PEabHOr0 BPEMEHH M MH(POPMAITUHU O BIIaAeIIbIle IPHOopa.
Wudopmanus o Biamenplie nmpubopa BBOAUTCS UM B MPOrpamMMy, BXOSIIYIO B

KOMIUICKT ITOCTAaBKH U Tiepeaaercs B mpubdop yepe3 unrepdeiic RS 232.

2.3. Meroauka ucnouab3oBanusi nporpammbl «MH®PAKAP-
I'PA®UYECKUIN»

Iporpamma "UHO®PAKAP-TPAGUYECKUIN" Bepcun 1.02 npenHasHaueHa
JUIsT TpaU4YecKoro OToOpaxkeHuss W O0O0pabOTKM MOKa3aHWWA aBTOMOOUIIBHBIX

aHanm3aTopoB BbIXJIONHBIX ra3oB "MHOPAKAP" Bcex monenen.

2.3.1. lToakiIr0YeHNE ra30aHAIU3ATOPA K KOMIIBIOTEPY

Coenunute COM-nopt koMmmbroTEpa ¢ THE310M RS-232 razoananmmsaropa
P TIOMOIIIN HYJIb-MOJIEMHOTO Ka0OeJs.

Jlns oToOpakeHHsI TOKa3aHUU Ta3z0aHaau3aTopa MPEeyCMOTPEHBI PEKUMBI
"llokazanusa", "Wudopmarmus" wu "Tabmuma". OTH pexUMBl  OTOOPaKarOTCs
MKOHKaMH B HUYKHEM JIEBOM YIIIy OKHA MPOrpaMMBI.

B nepBoM ciydae mokaszaHus BBIBOASTCS B OTHEJbHBIC OKHA C KPYIHBIMHU

CHUMBOJIaMH pUC.4, B OCTAJbHBIX - B SAMHYIO TAOIHITy, pUC.5 U 6.
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Puc. 5. OxHo BeIBOa HH(OPMAIIUH.
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Puc. 6. OxHO BbIBOJA TAOJIMYHOU HHPOPMALIUU.

s 4X-KOMIIOHEHTHBIX BEIBOIATCS Moka3zanus - CO, CH, CO,,0,, 1ambma u
TaxoMeTpa, a TAaKXKe MPEyCMOTPEHBI CICTYIONINE TOTOTHUTHIbHBIE (DYHKIUU:

- OToOpakeHre YCTAaHOBJIEHHOTO B IIPUOOpE BUJa TOILIUBA.

- OToOpaxkeHue TeMrepaTypbl Macia Mpu MOAKIIOUYEHUH TEPMO30HIA.

- Unukarus BKIIIOUEHUSI HACOCa U KOPPEKTHPOBKH HYJIS.

B pexume "Mudopmanmsa", moMuMo TaOIMIBI ¢ TIOKa3aHUAMH Mpudopa, Ha
JKpaHe MPUCYTCTBYIOT OKHa ¢ ¢oTtorpadusimMu u TekcToM. OHU JEMOHCTPUPYIOT
npubopsl, pazpabarbiBaembie u  npousBoguMbie  3A0  "Anbda-guHamuka
XUMABTOMATHUKA". i mpocMOTpa MOXKHO BOCIIOJIb30BaThCS KHOIKAMMU
"mpokpyTka nHpopmauuu" Hag dpotorpaduen. [lpu nocTrmxkeHnn cBsi3u ¢ NPUOOPOM
porpamMma OmpeJessieT €ro TUIl U BBIBOJUT OTHOCAIIYIOCS K HEMY HMH(MOpPMAIIHIO.
®aitnbl xpausarces B nanke "Info".

Knomnka (CBs3p) ocymiecTisieT coequnenue ¢ npudopom. Kuomkoii (Hacoc)
MO>KHO BKJIFOUATh/BBIKIIIOUAaTh Hacoc B mpudope. Kuomka (Cron/Ilyck) mo3Bomsier
OCTaHaBJIMBAaTh OINPOC, HAMPUMEP, YTOOBI MPOCMOTPETh ITH K€ JaHHBIC B JIPYTUX
pexuMax uinu 3aHectd ux B otyeT. Knomnka (JIEMO) no3BoJisieT mO3HAKOMUTHCA C

paboToi MpOorpaMmbl, HE OJIKIIIOYAsI K KOMITBIOTEPY pHOOP.



JInsi 3TUX KHOIIOK €CTh SKBHBAJCHTHl B HUCHAJAIOIIEM MEHIO M CpEIu
(GYHKIIMOHATBHBIX KIIABHIIL.

Y HEKOTOPBIX OOBEKTOB Ha HKpaHE IPEAYCMOTPEHBI KOHTEKCTHBIE MEHIO
(BBI3BIBAEMbIE MPABOM KHOMKOW MBIIIIH).

Pexxum «OTUET» mo3BoasgeT co3gaBaTh OTUYET 00 aHAJIM3€ BHIXJIOIHBIX ra30B

aBTOMOOWJISI, TIEYaTaTh €ro U COXPaHATH/OTKPHIBATH B (paiiie, puc 7.

"NrTy 7 xkopnyc u Ko" v1CO,%

v
M asTOMOGUAA: CH,ppm

Bnapeney: v| CO2 %
PaTa: 22.09.2008 v 02, %
Bpema: 12:28:07

v| Lamb
Pe3ynbTaThl aHanu3a BbIXNONHbIX Fa30B.

I N,min-1 0

I'IapaMETp NMUH . Nnoe.
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3anucartb:

Hacoc /A HE NOAKMIOYEH B a |
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Puc. 7. OkHO BbIBO/Ia OTUYETA NIEPE] IEYATHIO.

[Tokxazanus npuOopa BUIHBI B IPABOM BEPXHEM YTITy.

3anuch IMOKAa3aHUN OCYLIECTBISETCS NPH MHUHHMAJIBHBIX W IOBBILIEHHBIX
o0opotax nBuraresnst knonkamu (NmuH.) u (Nnos.) u kinasumamu F11, F12.

- npu Jrob6oM pexuMme pabotel. B TOM umcie MOXHO 3amHcaTh
"3amoposkeHHbIe" KHONKOM (CTom) Mmoka3aHusl.

[Tonst ana BBoaa TexcToBoil mHpopmaiu B Otuer U ['paduk OTKpBIBAIOTCS
kHonkor (Odopmuth) wnm knaBumiedr F10. 3mech MOXHO yKa3zaTh Ha3BaHUE
opranuzaiuu (10 64 cUMBOJIOB B OJIHY CTPOKY, XpaHutcs B ¢aiie InGraphl0.sto),
HOMEp aBTOMOOWIIS U "2-10 XapakTepucTuky" (10 15 cuMBOIOB Kaxas).

i Oynet "2-s XapakTepucTHKa" MOXKHO BBIOpaTh B "Onmusx" u:
Kakoii 6ynet "2-s xapakTepucTika" MOXHO BbIOpa "O "



1.Bnanenen,
2.Mapka,
3.VIN.

Jns xpanenust ¢aiioB-oTdyeTOoB Tporpamma cosgaer manky "Text". Ilo
YMOJYaHHUIO UMeHa (aljoB TOJMy4yaroTCs M3 HOMeEpa aBTOMOOWIS,"2-i
XapaKTEpUCTUKH'", MecsIIa U YHCIa.

B pexume «Jluarpamma» B OKHE OTOOpaxaroTcsl TOKa3aHuUs Ta30aHaIn3aTopa

B BUJIC BEPTUKAJIBHBIX CTOJIOUKOB (pHC.S).
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Puc. 8. OxHO BbIBOJA MH(OPMAIIMHU B BUJE CTOJIOIOB.

[IBeT, COOTBETCTBYIOUINI Ka)KIOMY raszy AJisi AUarpaMM U rpa(uKoB, MOKHO
BeIOpaTh B "Onmusax" (puc. 9). [Jns 3Toro HeoOXoauMo BBIOpaTh pexxuMm «Bum» Ha

MIaHeJ W YIIpaBJeHus (BEpXHUM JIEBBIN yTOI).
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Puc. 9. OkHO onuuii HACTPOUKHU MPOTPAMMBL.

Takxe Ha quarpaMmax IMOKa3aHbl HOPMbI B BHJI€ JMAIIA30HOB, BBIIEICHHBIX
LIBETOM, C YKA3aHUEM YHCJIEHHBIX 3HAYECHUU TPAHULL.

Hwxe nuarpamm pacnojiokeHa TaOiauna, B KOTOPOM OTOOPaKeH MOJHBIM
HAa0Op HOPM JJII KOHKPETHOW KaTeropuu aBTOMOOWJIEH C KOHKPETHOW CHUCTEeMOM
HEeUTpaM3alu OTpabOTaHHBIX Ta3oB. Kareroputo MOXKHO BBIOpaTh B OKHE

"ATomMoOwIH" unu 6oJiee MoaApoOHO - HaxaB kHONKY (KaTteropun), puc. 10.

X

1] KaTeropm asTomobuneii

KaTeropuu aTomo6unen no npunoxeHno 7 CBogHon
pe3onoLun 0 KOHCTPY KUMKW TPaHCMNOPTHbIX CPEACTB
(CP.3 pokymeHT TRANS/SC.1/WP.29/78/Amend.3)

M1-nerkoBble asToMobunu (He Gonee 8 mecT,Kpome BoAUTENA);

M2-T0 »e,Ho Gonee 8 MecT,KpoMe BOANTENA (MUKpOABTODYChI);

M3-T0 »e,aBTOoOyCbI,B TOM YUCNE COYNEHEHHEBIE;

N1-aBToMo6unu nonHoi maccoi 4o 3,5 T,4nA TPaHCNOPTUPOBKMU FPY30B;
N2-toxe oT3,50012T;

N3-To e cBbiwe 12 T (B TOM YMCNe TAra4yn,cneuasToMobunm).

[OTmena] [ OK |

Puc. 10. OxHO kaTeropun aBTOMOOMIICH.



Cucremy HeWTpaiu3alMd MOXHO BbIOpaTh B okHe "Heilitpanusaumsa'. Ha
auarpaMmax OTOOpakaroTCsl HOPMBI, COOTBETCTBYIOIIME MHUHUMAJIbHBIM JIHOO
NOBBILIEHHBIM 00OpoTaM aBurarens. llepexinrodueHne OCyIIeCTBISETCS B OKHE
"O6opots". Tam ke MOXKHO BBIOpaTh MYHKT "aBTO-TMEpeKItoYeHHe", B pe3yapTaTe
HaObOp HOPM Ha AMarpaMmax OyJeT NMEepeKIYaTbcs B 3aBUCUMOCTH OT BBICOTHI
CTOJIOMKA, MOKa3bIBAIOLIEr0 000POTHI JBUTraTEN. B OKHE HMKE BHJIHO, JUIS KaKUX
00OpOTOB MOKa3aHbl HOPMBI B TaHHBII MOMEHT.

Jiis  oToOpaxkeHWs IOKa3aHMM ra3zoaHaau3aropa B BUAE rpaduxa
ucnosb3yercs pexxuM «I'paduxy». 3anucbio rpadrka MOXHO yHOpaBisTh KHOIKOW
(3anmucy/OcTaHOBUTH), TPU TMOBTOPHOM HaXaTUW KHOMNKHU (3amuch) 3amuch
IPOAODKAETCS C TOYKM OCTaHOBKH. [l ouMcTKM mojs rpaduka €cThb KHOIKA

(Crepertn), puc. 11.

CTO: "MITY 7 kopnyc 1 Ko"
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Puc. 11. OxHo oTOOpakeHus rpauKoB.

Kpome Ttoro, B "Onuusax" ectb myHKT "Bkirodars 3amuch rpaduka mpu
JOCTHUKEHUU CBSI3U C TpuOopoM". 3amuch MPOAOKAETCS BHE 3aBUCHUMOCTH OT

pabotsl Tabmuipsl, OTuera u JluarpaMmmel, B T.4. Korja rpaduka He BUAHO.



Ha rpaduke oToOpakaroTcst Bce moka3aHus Mpuoopa, a B YUCICHHON (hopme -
B IPaBOM BEpXHEM yriy. Tam xe npeaycMoTpeHa BO3MOKHOCTbh OTKIIIOYATh BBIBO/L
OTJIEIBHBIX TPaUKOB (HO 3aMHUCh UX MPOJIOJKAETCS).

CrneBa BBIBOOUTCS JIETEHJA, B KOTOPOMl, IOMUMO IPOYEr0, YKa3aHbl BEPXHUE
IpaHULIbl IIKaJTbl. MOXXHO MEHSTh BEPXHHE TPAHHUIIBI JUIsl KaKIOTo rpaduka B
(Onmusx) - "YmopasiaeHue", momacte TyJa MOXKHO IIETYKOM MBIIIA Ha JIETEH/IC.
OTkiTrouaTh JETeHy, U3MEHATh MBET TpadukoB U (oHA, a TAKKE TOIIUHY JTUHUN
MOkHO B Omnmusx. [Io ropu3oHTanbHOM OCH OTKJIAABIBAIOTCS METKH BpeMeHH. B
noje rpaduka BBIBOAMTCS TEKCTOBas HWHQOpMaIUs, BHECEHHas B TOJISIX,
OTKpbIBaeMbIX KHONIKOHM (Odopmuts) nnu kinaBumei F10,a Takke Tekynas aara.

['padux MoxeT OBITH BO MHOTO pa3 IIMpe dKpaHa. [[s ero mpocMoTpa Hao
3aXBaTUTh M0JI€ Tpaduka MpaBoil KHOMKOW MBIIIN U MPOTSAHYTH BJIEBO WJIU BIPABO.

[Ilem4ok JsieBOM KHOMKOW MbIMKM B Tosie rpaduka (MpU OCTAHOBJICHHOU
3aMKiCH) TPUBOJUT K OTOOpaKEHUIO 3HAYCHUU TOKa3aHW B OJTOH TOYKE B
YUCJICHHOM BH/IE.

Bunumas yacte rpaduka MoxeT ObITh BBIBEJICHA Ha Tedarh (Ha 9TO BpeMs
uBeT (hoHa mepekiarovaeTcss Ha Oenblil) WIM COXpaHeHa B rpaduueckux Qaitmax
(*.bmp-B Toueunoit popme,*.emf-B BEeKTOPHOI).

Becy r1padux BMecte ¢ TekcToBOM uMHpOpMalHMed MOXET OBITh
CoxpaneH/OTKpBIT B crielMANIbHBIX (ainax gaHHbIX (*.dan). [Tocie oTKpbITHS €ro
3alMCh MOYKHO NPOJOJDKUTH. IIOMMMO 3TOro BO3MOMKHO CO3JaHUE TEKCTOBOIO
daiina co 3HAUYEHUAMM BCEX TOYEK JUIsl MOcienyronieil o0paboTKu, Hampumep, B
Excel. ®aiinbl coxpaHsitoTcss mo yMmoiadaHuio B manke Graph ¢ uMmeHamu,
coctosmuMu U3 No aBTOMOOUIIS, MECsIIa, YUCJIa U BPEMEHHU.

B "Onuusax" ects nmyHkT "Touek Bpemenu Ha skpane”. [Tapamerp mo3Bossier
U3MEHATh MacmTad n3o0pakenus mo ocu BpemeHu. 3a 10% mo kpas momst rpadux
HAYMHAET CIABUTATHCS BJIEBO, OCBOOOXK 1At MECTO ISl HOBBIX ToueK. MOJKHO 3a/1aTh
"CaBur Ha OJIHY TOYKY' WJIM yKa3aTh BEJIMYMHY CABHUTA B % sKpaHa. B mociennem
cllydyae CIABUT OyIeT MPOUCXOAUTH MEPUOTUIYECKH, PHIBKOM, YTO MOXKET OKa3aThbCs

MOJIE3HBIM 7151 "MEIJICHHBIX" KOMITBIOTEPOB.



"NuTepBan 3amonHeHuss Tpaduka" ompenenser BpeMs MEXIy 3alucChio
COCeHUX ToueK. "Bcero Toyexk BpeMeHH' HaKIaAbIBA€T OINPAHMYEHUE HA pa3Mep
Bcero rpadguka. Ha ocHOBaHMM ATHX JBYX NapamMeTpoB IporpamMma MOKa3bIBaeT
MaKCUMaJbHBIA pa3Mep ¢aitna nanubix (*.dan) u Bpems ero 3amoiHeHus. MOXKHO
BbIOpaTh "[lo 3amonHenuu Beero rpaduka:”

1. CaBurarsb rpaduk, cTupasi HaqyaJo.

2. OcTaHaBiIMBaTh 3aMHUCh C COOOIICHUEM.

B mnepBoM cnyudae caBUr U CTUpaHHe OyAyT HIPOUCXOJUTh HA Ty XKe
BEJIMYMHY, YTO M CABUI B IMpeAesiax HKpaHa. Takum oOpa3oMm, 3amoIHEHHUE
rpaduka UaeT B TPU CTAIUU:

1. 3anuch B mpejenax ’KpaHa, 10 BeanuuHbl ("Touek BpeMeHH Ha dKpane' -
10%).

2.CnBur 3a peaensl SKpaHa, 10 BeIMYuHbI "'Bceero Touek BpeMeHu'".

3.CI[BI/IF CO CTHPAaHUCM Ha4daJia - 10 OCCKOHEYHOCTH.

2.4. PeryaupoBka CO Ha aBTomMo0miie BA3 u I'A3 ¢ mKeKTOpHBIMU

ABUTaTCJIAIMU C MIOMOIIBI0 CKAHEPaA U rajoaHaJn3aTopa

2.4.1. PerynupoBka CO Ha aBTomo0Oue BA3

Perynmuposka CO Ha aBTOMOOWJIE MPOBOIUTCS IMOCJTE MPOBEPKU AaBJICHUE
TOIUIMBA B CHUCTEME, OYMCTKE CBEYEH 3a)KMraHUsT W YCTAaHOBKM 3a30pa Ha
AJIEKTPOJAX CBEUEH 3aKUTaAHUA.

Perynmupoka CO  mpoBoaWTCS TyTeM HU3MEHEHHs  KodduiueHta
KOPPEKIIMU TOIUIMBOMOAYM Ha XOJOCTOM XOJy W MaJbIX Harpyskax. 3aBojicKas
yctanoBka RCO cootrBerctByeT — 0,004. YBenuuenue RCO B muitoc mpuBoja K
yBenudeHnio TorumBonogaun 1 CO Bo3pacTaeT U HA0OOPOT YMEHBIIICHUE B MUHYC
- YMEHBIIAET.

3nauenue CO gomxkHO ObITH B ipeaenax 0,6-0,9 %.

Ecnu razoananmzaTopa HET, TO MOXXHO MPHUOJIM3UTEIIEHO OPUEHTHUPOBATHCS

Ha TmapameTpsl JaMOna (oTHomieHue Bosayx/torumBo FAVAL=1,020-1,023),



napameTpbl JQT (dacoBoit pacxon TorumBa) = 0,7 i/gac u INJ (Bpems Bnpbicka) =
2,0 - 2,2 Mmcek.

Ecnu ycranoBuTh HOopmaTuBHOE 3HaueHMe CO mMoaydaercsi TOJBKO IpHU
ycranoBke RCO Omm3kuM Kk cBouM rpaHudHBIM 3HadeHUsAM (-0,250 umu +0,250),
TO ckopee Bcero JIMPB norepsiin CBOO 4yBCTBUTEIBHOCT.

[Io pabote cuctembl 3axkuraHus (aBromaTuyeckas yctaHoBka YO3 Ha
XOJIOCTOM XOJ1y) MOKHO CYJIUTh O CTAaOMIBHOCTU PabOTHI CUCTEMBI M JIBUTATEls B
uenoM. Ecimu YO3 umeeT yacTble OTKIOHEHHS OT CBOErO CPEAHETO TOJIOKEHUS
oonee 4 rp. M.K.B., TO 3TO TOBOPUT O HECTAOMIBLHOCTH pabodvero mpoiecca B
uunuHapax apurarens. HyxxHo BeicTaBuTh kKo3(dduiuent RCO takum, 4ToOBI, €
OJIHOM CTOpPOHBI, BpeMs OTKPBHITHS (OPCYHKH ObUIO MUHUMAIIbHBIM, a C JPYTOH,
NOOUTHCS CTAOUIIBHOCTH MapaMeTpa yriia ONepeKeHUs 3aKUTaHUSl.

B oTnenbHBIX ciiydasx MOXKHO BEpHYTh Ha aBTOMOOWIb CO-MOTEHITMOMETP.
Ha DOBY 6e3 katamuzatopa 44 KOHTAKT CBA3aH C KOJOJKOW JIMAarHOCTHKU U €ro
coequusitor ¢ CO-norenuuometpoMm. [lpyroi mnpooa ¢ CO-nmoreHuuoMeTpa

COEIMHSIIOT C MacCOM.

2.4.2. PerynupoBka CO Ha aBTomoOmie I'A3

Perymuposka CO npousBoautcs nameHennem nmapamerpos RCOD u RCOK.

RCOD - xoaddumment xoppekimu CO Ha xomoctoM xoxay. Otpaxkaer
BEJIMUMHY CHUTHaja C [OTCHLHUOMETpPA, IMpPeoO0pa3OoBaHHYI0 B  CMEIICHUE
otHocuTenbHO HyJsA. Koappuument RCOD usmensierca B npenenax ot -0,05 o
+0,05.

RCOK- ko3¢ dunment koppekiuu TormBonogaund. KosdhduiumeHT ciryxut
JUIS  KOMIIGHCAIlMM OTKJIOHCHWW TapaMeTpoB JBHUTaTeNss W aBTOMOOWIIS,
BBI3BaHHBIX (PaKTOpaMHu, KOTOpbIE HE OMNpPENESIOTCS OJIOKOM yIpaBiICHUS;
HanpUMep 3arpsA3HEeHNE TOIUTMBHBIX (POPCYHOK.

Perynuposka CO nmpou3BOAUTCS B CICAYIONIEH MOCIEA0BATEIHHOCTH:

1. YcranasmuBaercas RCOK =0.



2. ITyrem u3menenus ko3pduiuent RCOD BricTaBnsieTcs coaepxanne CO
Ha «xojoctom» xoxay 0,8%-1,0%.

s IMPB npoBosiounoro tunma RCOD u3mensiercst BpalieHueM BHUHTA Ha
kopnyce, a jusa JIMPB mnenounoro tuna — ckaHepoMm. Copepxanue CO
KOHTPOJIUPYETCS ra30aHaIN3aTOPOM.

3. C moMouipt0 CKaHepa, BOUTH B pexuM yrnpasieHuss P/IB u ycranoBuTh
YCTaHABJIMBAIOT YAaCTOTY BPAILICHUS KOJIEHYATOrO Baja Ha «Xojaoctom» xoxy 2000
06/muH.. Conepxxanue CO mpu 3TOM JTOJDKHO cHU3UTCs npumepHo 110 0,2-0,3 %.

4. YpenuumBaeTcs mocTeneHHO 3HaueHHe mapamerpa RCOK mo Taxoii
BenuuuHbL, npu kotopoit CO Oyamer paBHo 3,0+3,5 %. Ilpu »TOoM wacrora
BpAIICHUS] MOKET U3MEHUTHCS, HO 9TO HE UMEET 3HAUCHMUSI.

5. CopacsiBatorcsi 000poThl 10 880 00/MUH M yMEHBIIIACTCS 3HAYCHUE
RCOK Hna 0,10+0,12 3aTreM MoJy4eHHYIO BEJIMYHUHY BBOJST B JOJITOBPEMEHHYIO
namsTh JObY.

6. C momompio koddppunuenra RCOD ycranaBnmuBaem CO = 0,8%-1,0%.
[Ipu sToM koadduiment namOaa mopkeH Haxoautcs B mpeaenax VALF=1,02-
1,03, a yacoBoii pacxop TormuBa JQT = 1,2 m/gac.

7. Ilposepsiercst comepxanne CO mpu Ha)xaToW Menalyd akceilepaTropa Ha
obopotax kosnenuaroro Bana 3000 o6/mMun. Konnentpanus CO momkHa ynacTh C
ucxoanoro ypoBHs 0,8%-1,0% 100,2%-0,3%. Ilpu stom CH nomxuo ObITH 200-
300 ppm.

2.5. HcciaenoBanue BiaMsAHHS KOI(pPuuueHTa H30bITKA BO3AyXa Ha
co/iep;KaHHe BBIXJIOMHBIX ra30B

OKCIEPUMEHTHI MPOBOJATCS HAa MHXXEKTOPHBIX aBurarensx BA3 wiu ['A3
0€3 KHCIOPOIHOTO JaTurKa U Karanuzatopa. [Ipu 3ToM mosBIseTCs BO3SMOXHOCTh
U3MEHATh KO(DPUITMEHT KOPPEKIINN TOILTMBOIOAAYN C TTOMOIIBIO CKaHepa U TeM
CaMbIM U3MEHATH COCPKaHNE BBIXJIOMTHBIX Ta30B.

DKCIepUMEHTalbHasA YCTAHOBKA MTPEACTABIICHA HA puc. 12.
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Puc. 12. DkcnepuMeHTallbHasi yCTaHOBKA.

[Ipy npoBegeHMH »HKCOEPUMEHTA C TIOMOIIBI) CKaHEpa W3MEHSETCS
K0P GULIMEHT KOppEeKIMHU ToruBonoAaun ¢ marom 0,05 B quana3zoHe rpaHUYHBIX
3HaueHu ot -0,250 go +0,25. Ilpu uxcupoBaHHBIX 3HAYEHUSAX KO3PPULIMEHTA
KOPPEKIMU TOIUIMBONOAAYM C UCIOJIb30BAHUEM YETBIPEX KOMIIOHEHTHOIO
razoananmzaropa «MHdpakap M» wu3MepsoTcsl 3HAYEHUST  KOMIIOHEHTOB
BBIXJIOMHBIX Ta30B CO, CO2, Oy, CH u ogHOBpeMEHHO CHUMAIOTCS ITOKAa3aHUS
3HaueHust kodpdummenta nssmobaa (A). [lomyueHHble 3HaUE€HUS 3alUCHIBAIOTCS B
tabnuity. Ha ocHOBe pe3ynbTaToB IKCIEPUMEHTa CTPOUTCS TpaduK B3aWMOCBSI3H
KOMIIOHEHTOB BBIXJIONHBIX Ta30B CO, CO,, Oy, CH u ko3¢ dunuenta namoaa ().
B kauecte mnpumepa Ha pHCYHKEe 1 TIpuBElIEHA 3aBUCUMOCTH COJEp KaHUs
OCHOBHBIX KOMIIOHEHTOB OTpa0OTaBIIMX Ta30B JyIs ABUTaTENsl aBToMoOmwi st BA3
2110 ot cocTaBa TOTUIMBHON CMECH.

W3 pucyHka BHIHO, YTO NpU A OJIM3KOM K CTEXMOMETPUUYECKOMY COCTaBYy
cmecu (A = 1,0-1,02) comepxanme CO m CH 3HauMTENHbHO CHIDKAIOTCS U

JOCTUTAIOT B cpenHeM cooTBeTCTBEHHO 0,8+1,2% u 150 — 300 ppm. IIpu sTom



conepkanne CO, nocturaer MakcUMalibHbIX 3HadeHud (14,0- 14,5 %), a
CoJiep>KaHue KUCIOpOAa B BBIXJIOMHBIX razax npumepso 1,0-1,5%.

Omuccus NOyx mpu A = 1,05-1,1 umeer cBoe MakCUMajabHOE 3HAYCHHUE U
CHIDKAeTCI Kak B Ooraroi, Tak W B OeIHOM o00JacTAX. DTO CBA3AHO C
TEMIIEpaTypoll B KaMepe CropaHus, KOTopas HMeeT MaKCUMaJIbHOE€ 3HAauYCHHE
BOKPYT A = 1 ¥ CHM)KAaeTCsl B 00€ CTOPOHBI.

Ecnu conepxanne CO BbIllie HOPMBI, TO CMECh Ha3bIBAIOT «OOratoiy, a
€CJIM HUXKE HOPMBI — «O€THOM.

Okucnael yraepoaoB o0Opa3yrTCs B TIPOIlECCe CropaHusi TOIUIMBA MpU
HEJIOCTaTKe BO3ayXa, T.e. mpu 6oratoit cmecu (CO>1,5% u A<1), xorma nojaercs
CJIMIIIKOM MHOTO TOIUIMBA. 3aBbIlIEHHOE cojepxkaHue CO Ha XOJOCTOM XOJe
MPUBOJUT K IMEepepacxoly TOIIMBA U MPOBAIy B Haualie NBUKEHUS JPOCCEIbHON
3acnoHku. [lpu oboramieHuu cMmecu cojepkanue kuciopoaa Oz CylecTBEHHO
CHU)KAETCS U CTAaHOBUTCS MEHbIE 1%, Tak Kak OH BECh MPAKTHUYECKU 0€3 ocTaTKa
y4acCTBYET B OKMCJICHUU TOTUIMBA, T.€. B €0 CTOPaHUMU.

[IpuunHamu mnoBbiieHHOro coaepxkanuss CO MoOryT OBITh HEBEpHBIC
MOKa3aHUs JaTylMKa MaccoBoro pacxoza Bozayxa (IMPB), natuunka temneparypsl
oxnaxnaromert >kuakoctd (JATOX) wnm marumka KUCIOpoaa, ITOBBIIMICHHOE

AaBJICHUC TOIINIMBA, HCBCPHAA PCTYJINPOBKA TOILJIMBHOM CUCTEMBI M Ap.
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Puc. 13. 3aBucuMoCTh coJiep>kaHusi OCHOBHBIX KOMIIOHEHTOB OTPa0OTaBIINX ra30B

OT COCTaBa CMECH A.

B o6nactm A=1 xommuectBo BbIOpacoB CO 3aBUCHT OT KadecTBa

MPUTOTOBJICHUSI TOIUIMBHOM cMecH (OJHOPOJAHOCTH) U PABHOMEPHOCTH €€

pacrpeaeneHusl.
B otmuuune or CH, CO oO0Opa3yeTcs TOJIBKO B pe3yJibTaTe CrOpaHus.
Hamnpumep, oTcyTcTBHE MCKPBI BBI3BIBAET MOBBINMICHHOE cojaepkanne CH, HO Tak

kak He O0bu10 cropanus CO B BBIXJIOMHBIX Ta3axX HE OyIeT.
HenocraTok Bo3myxa, kak U y (CO), MpUBOAUT K HEIMOIHOMY CTOpPaHHUIO

OEH3MHa, a CJIEJ0BATENBHO K MOBBIIEHHOMY cojepxkanuto CH.



Conepxanue yrinerogopoaoB CH B BBIXJIONMHBIX ra3ax MOKa3bIBAET KAYECTBO
CropaHusi TOTUIMBHOM cMecH. UeMm moJiHee cropaeT OCH3UH, TEM HUXKE COJIEpKAHUE
CH. JIro60€ OTKJIOHEHHE 0 COCTaBY TOILUTMBHOM CMECH MPUBOJUT K YBEIMUYEHHUIO
COJIep KaHUsl HECTOPEBIIMX YyriaeBoAopoaoB. IIpu wuznmmune "Ooratoil" cmecu
(Beicokoe CO) ckopocTh €€ TopeHus 3amejisieTcs. YacTh TOmIMBa 10 Hadama
OTKpPBIBaHMSI BBIMYCKHBIX KJIAMAHOB HE YCIEBAET CropeTh W BBIOpAchIBaeTCS B
BBIXJIOITHYIO TPYOY.

3anmwxkenHoe 3HauyeHue CO (OemHas cMech, Ta30aHAIM3ATOP MOKAXKET
C0O<0,3% wu A>1) BbI3bIBacT "BsUIBIA" pa3roH, HayalbHbIA MpoBai. llpu 3TOM
BOCIUIAMEHEHUE M TOPEHHE TOpIoYei CMECH B LWJIMHAPAX IPOUCXOAUT Oe3
«IIPOIIYCKOB», M COJIEP>)KaHNE HECTOPEBILIETO TOIUIMBA B OTPa0OTaBIIMX ra3ax, T.e.
CH munanmanbso (100 — 150 ppm), Tak Kak OTCYTCTBYIOT IMPOIYCKH 3aKUTaHUSI.

3nauutensHoe oOemHenue cmecu (C0<0,1%) NPUBOAUT K TMOSBICHUIO
IIPOITYCKOB  BOCIUIAMEHEHUS, KOTOPOE CONPOBOXKIACTCSI PE3KUM  POCTOM
conepxkanusi CH B orTpaboTaBmIMX Tra3ax U, CJEA0BATEIBHO, NEPEPacXo]IoM
torumBa.. Copepkanue kuciopona (O2) BCIENCTBUE YMEHBIICHHS KOJIMYECTBA
HOPMAJIbHO cropesiiero TtommmBa pacter. [Ipum stom copepxanne CO yxe
IIPaKTUYECKH HE u3MeHsercs, a comepxkanue CO, mnagaeT BCIEICTBHE
«paz0aBiieHUs U30BITOYHBIM KOJIMYECTBOM BO3IyXa.

[IpyunHamu OenHON cMecM MOTryT OBITh HHM3KOE JaBJCHHE TOIUIMBA,
HeBepHble nokaszanus JIMPB, kucinopomHoro naruvka, HEBEpHasl pPeEryJaupoBKa
TOTUTMBOIIOAYH.

[Ipu «OemHO» CMeCH TMOBBIIACTCS BEPOSITHOCTH JCTOHAIIMU, TaK Kak
IPOUCXOJUT NEPETPEB IBUTATENS M3-3a BBICOKOM CKOPOCTH CrOpaHHs TOIUIMBA.
[ToBbIlIEHHOE COAEpKaHME KHUCIOpOAa U OJHOBpEeMEHHO Hu3koe 3HaueHue CO B
BBIXJIOITHBIX Ta3aX — 3TO UHIUKATOP pabOThl HA 00 THEHHON CMECH.

Pe3ynbTaThl U3MEpeHU COJEpkKaHUS BBIXJIOMHBIX Fa30B MOYKHO Pa3/IelIUTh
Ha JIBE TPYMIIbIL.

K nmepBoii rpynne u3MepeHnid MOXHO OTHECTH pe3yJbTaThl, B KOTOpeIX CO

HMXXC HWJIM BbIIIC HOPMbI, 4YTO IPHUBOAHUT K I[OBBIIICHHOMY COACPKAHUIO



yTIEBOAOPOIOB, HO HE OYEHb BhICOKOMY, mpumepHo a0 300 — 700 ppm. B stom
ciydae cootHomeHne CO u CH cootBerctBytor rpaduky (puc.13.), T. e. cMech
win OenHas, wuiau Oorarad. [lpyuMHaMu HEUCHPABHOCTHM MOTYT  OBITh:
HenpaBuibHas perynupoBku CO (Ha aBTOoMOOWIsAX Oe3 HeWTpaiu3aTropa);
HEUCIPAaBHOCTh TOIUIMBHOW CHUCTEMBI, HaIpUMEp, H3-3a IOBBIIIEHHOIO WIH
HNOHWKEHHOTO JABJIEHHUA B TOIUIMBHOM MAarucTpajiy; HEUCIPAaBHOCTh JATUYUKOB
CVY]l, wnampumep, aaTuMka MaccoBoro pacxoga Bosayxa (AMPB), nartunka
Temneparypsl oxyaxaaromei xujakoct (JATOXK) nnm natunka kuciopoaa.

Ko BTOpOI rpyIine naMepeHni MOKHO OTHECTH PE3YIBTAThl, B KOTOphIX CO
HE OTKJIOHSIETCS WJIM HE3HAYUTENIbHO OTKIIOHSAETCS OT HOPMBI, a COJEp:KaHHE
yraeBojopoaoB CH pe3ko Bo3pactaer. B 3tom ciiydae, mpusHaku Ooratod wiu
OeIHOM CMECH OTCYTCTBYIOT M KakK IpaBWJIO CUCTEMa YIpaBJIEHUS HE BHHOBATA.
Orto Haubosiee CHOXHBIM ciydail JUisl JAMArHOCTUKHM, TaK KaK MPUYUH
BO3HUKHOBEHUSI HEMCIIPABHOCTU MHOTO: TMPOIYCKH UCKPOOOpa30BaHUsl, HAIIPUMEP
13-3a HEMCIPABHBIX CBEYEH 3a)KUTaHUS U BBICOKOBOJIBTHBIX ITPOBOJIOB; HAPYILICHHUE
YCTAaHOBKM MOMEHTa 3aXWraHus; HapyumieHue ¢a3 ra3opacupeesieHus;
HEIpaBUJIbHBIE 3a30phl B KJIAMaHAX; HU3Kas KOMIpECCHUS B LMIMHAPAX WU B
OJTHOM W3 LMJIMHAPOB JBUTATEIS; HE IUNIOTHOCTH B KJIAllaHAX; MMOACOC BO3yXa BO
BIIYCKHOM KOJUIEKTOPE; IJIOXOHM pachbul TOIUIMBa (HOpPCYHKaMU; HEUCIIPaBHOCTH
BBIXJIOMTHOM CHUCTEMBI, HampuMmep, 3a0UT HEUTpanu3atop; IMONajJjaHue B Kamepy
CropaHus OOJBIIOTO KOJUYECTBA Macia, HalpUMeEp, Yepe3 CaJbHUKU KJalaHOB
WM W3-3a HEUCIPABHOCTHU IMJIMHJIPOTIOPIIHEBOM TPyNIbl (BBIOPOC Yepe3 cUCTeMy

BEHTWJISILMU ABUTaTeNs). BeIOpoc yepes3 HercnpaBHbIN KilanaH ajacopoepa.

2.6. UccienoBanue BJIMSIHUSI 000POTOB KOJIEHYATOr0 Bajia JABUraTesl
HA co/iepsKaHUe BHIXJIONMHBIX I'a30B

OKCIEPUMEHThI MPOBOJATCS HAa MHXXEKTOPHBIX aBurarensx BA3 wiu ['A3
0€3 KUCIOPOAHOTO AaTYMKa U KaTaau3aTropa.

[IpoBepky conepxkaHusg BBIXJIONHBIX Ta30B MPOBOJSAT Ha 000poTax

xojocroro xoaa (800-850 o6/MHH) M Ha IMOBBIMIEHHBIX 00OPOTaX KOJEHYATOrO



Baja asurarens (2500-3000 o6/mMuH). JIMarHocT AOKEH MOHUMAaTh Pa3HUILy B
CoJIep >KaHUM KOMITIOHCHTOB BBIXJIOITHBIX TA30B HA ATUX PEKUMAaX.

[Ipy nmpoBeneHHM JKCIIEpUMEHTAa HW3MEHSETCS  4YacToTa  BpAIllCHHS
KOJICHJYATOTo Bajia Asurarens ¢ marom 400 o6/MuH B quara3oHe 3HaueHUH oT 840
no 3200 o6/mun. Ilpu ¢GUKCHpPOBAHHBIX 3HAYCHMSX YaCTOTHI BpalleHUS
KOJICHYaTOTO BaJla JBUTATENs C HCIOJIb30BAaHUEM YEThIPEX KOMIIOHEHTHOI'O
razoananu3aropa «WuHppakap M» wu3MepsAOTCS 3HAYEHUS KOMIIOHCHTOB
BBIXJIONMHBIX ra3zoB CO, CO,, Oz, CH. IlonyueHHble 3HAaYEHUs 3aMUCHIBAIOTCS B
Tabmumy. JIyis 3amycu MOKa3aHWHA MOXET TakKe HCIIOIb30BaThCA IMPOTpaMMa

"UHOPAKAP-TPAOGUYECKHUI" B pexuMe mocTpoeHus rpadpukos (puc. 14).
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Puc. 14. 3anuce nokazaHuii razoaHaIn3aropa.

CuuTblBaHHE N@HHBIX C rpauKa MPOU3BOJIUTCS IMyTEM MEPEMELICHUS C
IIOMOILIBI0 Kypcopa KpacHoro Busupa. [Ipm 3ToM B IpaBOM BEPXHEM psAly OKHA

0TOOpakaroTCsl 3HAUECHUSI U3MEPSEMBIX TapaMETPOB.



Ha ocHOoBe pe3ynpTaTOB S3KCIEpUMEHTA CTPOUTCSA TpaduK 3aBUCUMOCTU
KOMIOHEHTOB BbIXJIOMHBIX Ta30B CO, CO;, O, CH oT 4YacToThl BpalieHHs
KoJieH4yartoro. B kadecTBe mpumepa Ha pucyHke 15 mpuBereHa 3aBHCHUMOCTD
conepxxkaaust CO nu CH B oTpaboTaBmmx razax s ABurareisi aBToMmoomtsi BA3
2110 oT yacTOTHI BpallleHUS KOJIEHYATOIO.

N3 pucynka 15 BuUAHO, YTO MO Mepe YBEIWYEHUS YaCTOThI BpalllCHHUS
KOJIEHYATOr0 Bajla HAayMHAeT IaBHO magarh, gocturas 0,2-0,3% Ha BBICOKOH
yactore Bpamenus. [Ipu stom CH mmaBHO magaeT ¢ MCXOJHOTO YPOBHS, HE
npesbimaonero 200 — 350 ppm. 1o 00BACHAETCA NOBBIILIEHUEM TEMIIEPATYPhI B
KaMepe CropaHus M3-3a YBEJIMUEHUS HArPy3KHU.

JIBuraresnb ¢ NpUBEACHHBIM XapakTepoMm u3MeHeHus coaepxkanus CO u CH
Ha XOJIOCTOM XOAY MpH YCJIOBHH NPABWIBHOW YCTAHOBKH YIJIa OIEPEKEHUS
3aKuranvsa Oyner oOecredyrBaTh OJHOBPEMEHHO BBICOKYIO MOIIHOCTh W HU3KUN

pacxon TOILIMBaA.
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Puc. 15. 3aBucumocts conepxkanus CO u CH oT 4acToThI BpallieHUs KOJIEHYATOrO

BaJia JJIsi HHKCKTOPHOI'O ABUT'aTCIIA.



2.7. HWccaenoBaHue BJUSHUS Jde(eKTOB CcHCTeM [BHUraTejii Ha
co/lep:KaHue BLIXJIOMHBIX ra30B

Llenpto oKcrepuMeHTa OBLUIO ONPENETUTh, MOXKHO JIM C IOMOIIBIO
razoaHajan3aTopa OTHICKATh KaKne-I1M00 HEHCIIPAaBHOCTH B JBUTATENIC HIIA 3aMETHO
CY3UTh KPYT BO3MOHBIX ITOUCKOB.

DKCIEpPUMEHTHI MPOBOAATCS C HCIOJIB30BAHUEM YETHIPEX KOMITIOHEHTHOTO
razoananuzaropa «Muppakap M».

HckyccTBeHHBIM TyTEM B JBUTATelie M CHUCTEMBbl €ro  YIPaBJICHHUS
MOCJICIOBATEIPHO  MOJEIMPOBAIM  HauWOoJiee  XapaKTepHBIE W 9acTo
BCcTpevaronuecss JaedeKTsl W HeUcHpaBHOCTH. [locime 3TOro perucTpupoBaiv
COCTaB BBIXJIOIHBIX TAa30B M CPABHUBAIM €r0 C MCXOIHBIMH, COOTBETCTBYIOIIUM
HOPMAJIbHON paboTe nBurareis. bbuld BBIOpAaHBI CIEIYIONIHE BO3MOXKHBIC
CUTYaIIUH.

- HEUCTIPAaBHA CBeYa 3a)KUTaAHUS;

- paHHEe 3aKUTaHUE,

- IO3/THEE 3KUTAHUE,;

- TTIOICOC BO3/IyXa BO BITYCKHOU KOJIJIEKTOD;

- IOJTHOCTBHIO He paboTarornias GopCcyHKa;

- opcyHKa «IBETY;

- He TEpMETHYHA BBIXJIOITHAS CHCTEMA.

B kagectBe mpumepa B Tabmunax 1 U 2 TPEACTABICHBI PE3YJIbTATHI
AKCIIEPUMEHTOB TI0 OIPEACIICHUIO COCTaBa BBIXJIOMHBIX T'a30B, MOJTYYEHHBIC MPHU
HCIILITAaHUU aBUrareist asTtomoomisas BA3 2110.

PesynbTaThl m3MepeHHs CcocTaBa BBIXJIONMHBIX Ta30B aBToMoOWis 0e3

KaTAIMTUYECKOTO HEUTPAIU3ATOPA.



Tabmuma 1

[Tapamerp | CO, % CH, ppm | CO2,% | O2, % A
HewucnpasHocTh
Peromeryebie 10-15 | 150-400 [13-145| 1-2 | 09-1,1
3HAYEHUS
Hcxonnas peryanpoBka 1,3 310 14 1,4 1,01
HewncnpasHa cBeda 0.4 2500 85 6.4 13
3QKUTaHUs
Paunnee 3axuranue 2,5 1420 12,3 3,9 1,03
ITo3nuee 3axuranue 1,9 280 14,3 1,6 1,04
Honcoe: “Bosayxa 8o ) o 1200 121 | 58 | 128
BITYCKHOM KOJUICKTOP

PGBYJ'IBTaTI)I HU3MCPCHHA COCTaBa BbLIXJIOIIHBIX TI'a30B aBTOMOOMJIS  C

KaTaJIUTU4YCCKHUM HeﬁTpaHHSaTOpOM.

Tabnuua 2
[Tapametp | CO, % CH, CO2, % 02, % A
ppm
HewncnpaBHocTh
PEKOMEHAYEMHE | 05 0,3| 575|140~ 155|0,1—0,25|0,98 1,05
3HAYCHHUS
Hexonuas 015 | 75 14,5 0,14 1,01
peryJupoBKa
HewncnpaBna cBeua 0,25 840 105 5.8 14
3a)KUTaHUS
[TonHOCTRIO HE
paborarorast 0,17 80 14,3 9,5 1,25
dbopcyHka
dopcyHKa «IbETY; 2,2 940 9,1 5 0,97
He repMeTuYHa
BBIXJIOITHAS 0,6 250 14,2 5-8 1,3
cucTema
HewucnpasHocTb
S 44 | 450 | 121 2 0,8
TeMIIEPATYPbI
JBHUTATEJISI




HewucnpasHoctb
JaT4YNKa

TEMIIEPaTyphI 0.1 910 10,3 6,1 1,15
JBUTATEIIS
(kopoTkO€

3aMbIKaHHE B 1ICTIN )

[Toacoc Bo3myxa BO
BITYCKHOM 0,26 1200 9,1 7,1 1,49
KOJUIEKTOP

[Tocne aHaNNU30B PE3yJbTATOB U3MEPEHUSI COJIEPHKAHUS BBIXJIOIHBIX T'a30B
neuraresns aromoomist BA3 2110 O6butd caienaHbl CIeAyOMINE BEIBOIBI:

1. Bce BBOAMMBIE HEUCIPABHOCTH BBHI3BIBAIOT YBEIMYECHHE BBIOPOCOB
yrieBogoponoB CH, kpome ciaydaeB MO3AHETO 3a)KUTAHUS U MPHU MOJHOCTHIO HE
paboTaroieid GOpCyHKU. ITO OOBACHIETCA TEM, UTO MPOIECC CrOPAHUsI CMECH B
OTHEJIbHBIX WJIA BCEX LWJIMHAPAX YXYIIIAETCS, YTO MPUBOAUT K OTKJIOHEHHIO
COCTaBa BBIXJIOMHBIX F'a30B OT HOPMATHUBHBIX 3HAUCHUH;

2. HauOGonpmiee kommdectBo yriaeBoaoponoB CH B BBIXJIONMHBIX Ta3ax
HaOJIoaeTCs MpU HeUCTpaBHOCTU cBeun 3axuranus (CH yBennuusioch 6osee ueM
B 7 pa3), npu 31oM BeIOpockl CO u CO; yMeHBIIAIOTCS, TaK KaK HET MOJIHOTO
cropanus Toruea B nunuHApe CO u CO; He oOpasyercsa. Kak moka3biBaeT ombIT
JIMarHOCTUKM K pPE3KoMy yBelaudeHuto cojaepxkanuss CH mnpuBomst u npyrue
MPUYUHBI, HAIPUMEP: HapylieHue (a3 ra3opacnpeaesieHus, HepaBUIbHBIC 3a30PbI
B KJIallaHax, HU3Kasg KOMIIPECCHUA B IWIMHAPAX WX B OJHOM U3 ILWJIHHAPOB
JIBUTATEJIsl, HE IUNIOTHOCTH B KJIarnaHax, MOMaJaHue B KaMepy CropaHusi 0O0JIbIIOTO
KOJIMYECTBa Macjia, HanpuMmep, 4Yepe3 CalbHHKM KIAMAaHOB WJIM HU3-3a
HEUCTIPABHOCTH  LWJIMHJPOIOPIIHEBON Tpymnmbl  (BBIOPOC 4epe3 CUCTEMY
BEHTHWJISIIIUU JIBUTATEIIS.

3. VYron omnepexeHus 3aKWraHWs B 3HAYUTEIBLHON CTENEHU BIMSET Ha
MpOIECC CropaHusi TOIUIMBa B JBUTAaTele, a, CIEJ0BaTelIbHO, W Ha BBIOPOC

YTJIEBOJIOPOOB.



Ha no3gneMm 3axkuranuu npu HekoTopoM pocte CO 3aMETHO CHHM3WINCh
BBIOPOCH!  YIVIEBOJOPOJOB, IMOTOMY 4TO JABHUrareiab padoTaeT Oosee IIaBHO,
YCIIOBHSI CTOPAaHMs TOIUIMBA JydYllle, KpOME TOTO 4YacTh TOIUIMBA JOrOpacT B
BBIXJIONHOM cucTeme. TOIbKO YpEe3MEPHO «IO3THEE» 3aXKUTAHHE (JIaJeKO MOCIe
BMT) moxeT npuBecTH K HapyLIEHHIO BOCIJIAMEHEHMsSI CMECH B LWIMHIPE U

BbI30BET pocT CH.

VYcraHoBka 0Oojiee paHHEro 3aKMraHMsl, JJa)kKe HE BBIXOZS 3a Ipeneibl
Haubosiee SKOHOMMYECKON paboThl JIBUraTens, Bcerna npuBoguT k pocty CH.
CnoumkoM paHHEe 3aKMraHue MPUBOAMT K IepebosiM B paboTe ABUTaTeNs W
3HauntenbHoMy pocty CO u CH, kpome Toro He 3(hpeKTUBHOE CropaHue TOILJIMBA
IPUBOJUT K CHUXKEHHIO conepkanus CO; 1 00JIbIIOMY KOJMYECTBY KUCIOPO/a HE
BCTYIUBLIErO B peakuuio ropenus. Heooxoaumo oOpaTuTh BHUMAHHE JUArHOCTA,
YTO MpPU MPOIyCKaxX 3aKUTaHMs B LMJIMHAPAX JIBUraTelss MPOUCXOIUT OOJIbLION
pa3bpoc MOKa3aHWU MapaMeTpOB BBIXJIONHBIX Ta30B U  Tra30aHAJIU3aToOp
HEKOPPEKTHO paccuuThiBaeT 3HadeHue A. W pacu€rHoe 3HaueHue A, MOXKET

3HA4YUTCIBHO OTJIIMYAaTbhCA OT ,Z[GﬁCTBHTCJ'II)HOFO.

4. Tlpm Hanuuue mOJACOCA BO3AyXa HAOJIIOAAETCS CUJIbHOE OOEIHEHHE
TOIJIMBHOW CMECH, YTO MPUBOJIUT K MPOMYCKAM 3KUTAHUS B LUJIMHIpPaX U HE
paBHOMEpHOW paboTe aBUTATENs, MOITOMY cojepkanue yrieBogoponaoB CH u
kuciaopona Oy pe3ko yBenuuuBaercs, a comepxanne CO; ymenbmaercs. U3
TaONMIBl BUJHO, YTO PETYJIMPOBKA TMOJAa4M BO3AyXa Ha XOJOCTOM XOIY
napaMeTpoB TIOYTH HE MEHSEeT, JBUTaTelb paboTaer HeycTorunBo. [lpu
YBEJIMYEHUH  4uciia OoOOpOTOB  JIOJIST  HECAHKIMOHWPOBAHHOIO  BO3/yXa
YMEHBIIIAETCS, U MapaMeTphbl MPUHUMAIOT HOpMaJbHbIe 3HaueHus. Ha qBurarene c
pacrnpesieieHHbIM ~ BIIPBICKOM  TMOJICOC  BO3JlyXa MOXHO 3aUKCHUPOBATH IO
3aHMKEHHOMY MOKa3aHUIO TaTYNKa MacCOBOTO pacxojia BO3ayXxa.

5. Ilpyu HE TrepMETUYHOCTH BBIIYCKHOW CHCTEMBI 4Y€pE€3 HE IUIOTHOCTH
MojicachIBaeTCsi, aTMOC(EPHBIA BO3yX, CMEIIUBACTCS ¢ OTPA0OTaBIIMMH Ta3aMH,

MPHUBOAUT K PC3KOMY YBCIIMYCHHNIO KHUCJIOPOJa B BBIXJIOIIHBIX I'a3dX, a COACPIKAHHNC



CO; B BBIXJIOMHBIX Ta3aX M3MEHUTCS HE3HAUMUTEIHHO, TaK KaK B aTMOC(EpHOM
Bo3nyxe conepxxanue CO, He Benmuko. [lomcoc Bo3myxa 0OBIYHO, COMTPOBOKIACTCS
MOBBIIIICHHON ITYMHOCTBIO Pa0OTHI BBIXJIOITHOM CHUCTEMBI, © B 3TOM Cjlydae HET
CMBICIIa TIPOM3BOJUTH HM3MEPEHUS COJEPKaHUS BBIXJIOMHBIX Ta30B, TaK Kak
TIOKa3aHus OyIyT HE MPaBIOTOI00HBIMHU.

[Ipu ananm3e coaepKaHUS BBIXJIOMHBIX Ta30B C KaTAIMTHYCCKUM

HENTpaIn3aTOPOM aBTOMOOWMIIS ObUIN CAENaHBI CIETYIOIINE BHIBOIBI:

1. 3 Tabnuisl BUAHO, YTO KAaTaIUTUYECKUN HeWTpanuszarop, goxuraer CO
n CH npaktnueckn mnosHOcThO npeBpamas ux B CO; m HyO, mostomy
JWarHOCTUPOBAHUE 110 COAEPKAHUIO BBIXJIOITHBIX T'a30B BBI3BIBACT ONPEACIEHHBIC
cinoxkHoctd. W ans Oosiee TOYHOM JMArHOCTUKM TpeOyercs JTOMOJIHUTENIbHas
uH(popMaus 0 COAECPHKAHUU JPYTMX KOMIOHEHTaX BBIXJOMHBIX razoB CO; u O;.
IloaTomy TUIS JUarHOCTUKU aBTOMOOUIIEH c KaTAIUTUYECKUMU
HEUTpaau3aTOpOMH,  HEOOXOAMMO  MCMOJIb30BaThb  YETHIPEX  WIM  IIITH

KOMITIOHCHTHBIC I'a30aHaJIN3aTOPLI.

JInsi AMarHOCTUKW MCIPABHOCTU KAaTaIUTUUYECKOIO0 HEUTpaniu3zaTopa MOXKHO
BOCIIOJIL30BaThCA  CICAYIONIUM TIPaBUJIOM: Yy MCIPABHOTO HEWTpaiuzaTopa B
BBIXJIONIHBIX Ta3ax cojaepkanue O npumepHo paBHO coaepkanuro CO. Ecnm
coaepxxanue O npessimaer coaepxkanue CO u conepxkanue CO Boie 0,5%, To

pecypc KOMIIOHEHTOB HEHTpaIn3aTopa U3pacxo0BaH;

2. B cnyuae He paboTarornieit GopcyHKe, TOIUIMBO B UIUHAP MOJABATHCS HE
OyJeT, a KOJIMYeCTBO BO3/yXa MOCTYNAOIIETO B 3TOT HUJIMHJIP OCTAETCS MPEKHUM.
[TopTOMy B BBIXJIOITHBIX Tra3aX MMEET MECTO 4Ype3MEpHO OOJBIIOE COJIepkKaHUE
KHUCIIOpOJia U, U KaK CJEACTBHE, 3anpeenbHoe 3HadeHue aamoaa. Camkaercsa CO,
CO, u CH usmensieTcst HE3HAUYUTEIBHO,

3. @opcyHKa JBET — IMIIOXO€ pachbUieHHE. TOIIMBHO-BO3AYIIHAs CMECh
MOJIy4aeTcsl HEOJAHOPOAHOM M Cropaer HE TMOJIHOCThIO, 4YTO MPHUBOAUT K

noBbIeHnto conepxkanust CH u camkenuto conepxanus COo;



4. Tlpu oOpwiBe B IIEMU JATYMKA TEMIIEPATYPhl OXJIAXKTAIOMICH KUIKOCTH
HaOFOaeTCsi 00OTaIeHNe TOTUIMBHOW CMECH, a TIPH KOPOTKOM 3aMBbIKAHUH B IICTIH
JaT4yvKa, OOeJHEHUE TOIUIMBHOM cmecu. B o0oux ciywasx Habmomaercs
noBblieHue cogepxxkanus CH u Oy.

[Ipu anHanmu3e BO3MOXHBIX MPUYUH HEUCIPABHOCTEH, MOIYYCHHBIC
pe3ynbTaThl U3MEPEHUN COJIEP>KAHMS BBIXJIOMHBIX Ta30B MOXHO Pa3/JeUTh Ha JIBE

XapaKTEePHBIC IPYIIIIHI.

KOHTpOJIbHI)Ie BOIIPOCHI

1. I3 kakuxX OCHOBHBIX KOMIIOHECHTOB COCTOHT BO3YX ?
2. 13 KaKuX OCHOBHBIX KOMIIOHEHTOB COCTOUT OCH3UH?

3. Ilouemy coaepxxanue nauokcuga yriaepoaa (CO ) npuHHMAOT 3a
KpuTepuit 3pGHEeKTUBHOCTH CTOPaHUS TOIUTUBA?

4. Kakmx 3HaueHur pocturaet CO; B BBIXJONHBIX Ta3aX HCIPABHOTO
IBATATEIIS?

5. Kak B BeIxitonuyto cuctemy nomnanaet Bojaa (H20)?
6. Kakue KoMIMOHEHTHI BXOST B COCTAB BBIXJIOMHBIX Ta30B?
7. Kakue KOMITOHEHTHI BBIXJIOMHBIX Ta30B 3arpsi3HSIIOT aTMochepy?

8. Kakme KOMIIOHEHTHl BBIXJIOMHBIX Ta30B W3MepSOT 4-X U 5-u
KOMITOHEHTHBIE Ta30aHATU3aTOPHI?

9. Kak rpagyupytoTcs mKaibl ra3oaHanuszaropa’?

10. Kakoe cooTHomIEHHME TOIUIMBA M  BO3AyXa MPUHUMAIOT 34
CTEXHOMETPHUIECCKYIO TTPOTTOPIIHIO?

11. Kakue 3HaueHust kodPpduiureHta H30bITKAa BO3AyXa MNPUHUMAIOT MPHU
paboTte aBuraTess Ha OeHOM 1 6oraToi cMmecsx?

12. Kakue napameTpsl usmepsiet razoanaimsarop «Madppokap M»?

13. Kak um3mepseTcss yacTtoTa Bpall€HUs] KOJIEHYATOrO Bajla C TMOMOIIBIO
razoaHajian3aropa?

14. Kak u3mepsercs Temreparypa mMaciia B KapTepe JIBUTATENS ¢ MOMOIIBIO
razoaHajamn3aropa?

15. VI3 kakux OCHOBHBIX CHCTEM COCTOMT ra30aHaIN3aToP?

16. VI3 KakuX OCHOBHBIX DJICMEHTOB COCTOST CHCTEMBI NMPOOOOTOOPHUKA M
POOOTIOITOTOBKH ?

17. VI3 Kakux 3JIEMEHTOB COCTOUT M KaK pab0TaeT U3MEPUTENbHBIN OI0K?



18. Kak mpou3BoauTCS MOATOTOBKA ra30aHAIN3aToOpa K paboTe?

19. Kak npousBoIuThCA BBIOOp THUIA ABUTATENS (IBYX-YETHIPEXTAKTHBIN)
JUTSl YCTAHOBKH TaXOMETpa razoaHaan3aropa?

20. Kak IMPOU3BOAUTCA ICPCKIIIOUYCHUC PCKHNMOB BLIYHCICHUA IIapaMcETpa
((J'I?IM6I[a» I pa3JIMIHbIX BUIOB TOILTMBA?

21. B kakux pexumax B nporpamme «MHbpakap-rpaduueckuiin
O0TOOpa)karoTCs MOKa3aHUsI Ta30aHaIu3aTopa?

22. B KakOM peXruMe U Kak co3AaéTcsa OTU€T 00 aHamu3e BBIXJIOMHBIX Ta30B?

23. Kak oToOpakaroTCsi TMOKa3aHUsl ra3oaHaju3aropa B  pPEXKUME
«dnarpamman?

24. Kak npuBOJIUATCS KOHTPOJIb HOPM TOKCUYHOCTH COAEPKAHUS BBIXJIOTTHBIX
ra3oB B pexume «JlmarpaMmoi)?

25. Kak otobpaxkaroTcs moka3aHusl razoaHan3aTopa B pesxxume «I padux»?

26. Kak perymupyercs CO Ha aBtomoOmiie BA3 ¢ HWHXEKTOPHBIM
JIBUTATEIIEM?

27. Kak perymupyercs CO nHa aBroMoOuine I['A3 ¢ HWHXEKTOPHBIM
JIBUTATEIIEM?

28. Kak crouTtcs rpaduk 3aBUCUMOCTH COJACP’KAHHS BBIXJIOIMHBIX T'a30B OT
ko3 dunreHTa n30bITKa BO31yXa?

29. Kakue 3HaueHUsT MPUHUMAIOT KOMIIOHEHTHI BBIXJIOMHBIX Ta30B TMpU
CTEXHOMETPUICCKOM COCTaBE TOIIMBHON CMECH?

30. Kak u3MEHSI0TCS KOMIIOHEHTHI BBIXJIOMHBIX Ta30B P padoTe JIBUraTeNs
Ha OeHOM cMecu?

31. Kak u3MEHSI0TCSI KOMIIOHEHTBI BBIXJIOMTHBIX Ta30B MPU paboTe ABUTATENS
Ha Ooraroii cmecn?

32. Ha kakue nBe Tpynmbl MOXHO pPa3JelIUTh PE3YyJbTaThl H3MEPEHUI
COJIEpKaHUS BBIXJIOMHBIX Ta30B?

33. Kakue MoryT ObITh TPUYMHBI HEUCITPABHOCTH TMPU BHICOKOM COJICPKAHUHU
yraeBogopoaos (CH)?

34. Ha kakux NOBYX peXuMax paOOThl JBUTATENS U3MEPSAIOT COICp>KaHUE
BBIXJIOITHBIX I'a30B7?

35. Kak crpowutcst rpaduk 3aBUCUMOCTH COJICP>KAHUS BBIXJIOMTHBIX Ta30B OT
YaCTOTHI BPAIICHHS KOJICHYATOTO Bajla JIBUTATENs?

36. Kak u3MEHSIOTCS KOMIIOHEHTHI BBIXJIONHBIX Ta30B C YBEIWYCHUEM
YaCTOThI BPAIIEHUS KOJIEHYATOTO Bayia?

37. Kak yron omnepexxkeHusl 3axuranus BiusieT Ha cozaepxkanue CH B
BBIXJIOITHBIX Tra3ax?



38. Kak u3MeHsITCA MoKa3aHUsl BBIXJIOMHBIX Ta30B MPHU MOACOCE BO3/lyXa BO
BCACBIBAIOIIUM KOJIEKTOP?

39. Kak u3MeHSTCS TIOKa3aHMsI BBIXJIOIMHBIX Ia30B MPU HEUCIIPABHOCTH CBEYHU
3KUTaHUA?

40. Kak wW3MeHSATCS TOKa3aHUS BBIXJIONHBIX Ta30B MPH IMOJHOCTHIO HE
paboTaromeit popcyHke?

41. Kak u3MeHsTCs OKa3aHUsI BBIXJIOMHBIX Ta30B, KOraa GOpPCyHKa «IbET»?

42. Kakuwe 3HaueHUS MPUHUMAIOT KOMITIOHEHTHI BBIXJIOMHBIX Ta30B IpHU
paboTe UCITPaBHOTO JABUTATENS C KATATU3aTOPOM?



TEMA Ne 4 /InarHocTUKa BCIIOMOTaTeJIbHBIX CUCTEM JIBUTATEN sl C IOMOIIbIO
ocuusiorpaga

1. O0mmue cBegeHuss 0 aBTOMOOWIBHBIX HUGPOBBIX ocuuuiorpadgax u

CUCTEMAX 3aKUT'aHuA

1.1. Ha3HayeHHWe W TPUHUUNHAIbHOE YCTPOMCTBO IU(PPOBHIX
ocumnsiorpagos
ABTOMOOWIBHBIA ~ ocuuiuiorpap — 3TO  yHUBEpCaldbHBIM  1UGPOBOU
AIIEKTPOHHBIN MPUOOP, KOTOPBIN MOJACOCAUHICTCS K IEPCOHAIIBHOMY KOMIBIOTEPY
U TIpeIHa3HauYeH U1 IUarHOCTUKH CHCTEM YIpaBJIeHUs aBToMoOuneM. B oTimmuue
OT TecTepa, ocuuWuIorpad IMO3BOJSIET, YBUIAETh HE TOJIBKO CpPEIHHE 3HAYCHUS
HANpPSOKEHUST B U3MEPSIEMBIX IIEMSIX, HO W MPOLIECC W3MEHEHUS HAMpsOHKEHHS BO
BpeMeHH (puc.l), a Tak ke u3MepsieMble BEJIMYUHBI MPEACTABIATh B rpad)udecKoM
BUJIC U 3alMCHIBATh B MaMATh JJIs OCJIEAYIOIIET0 MPOCMOTpPA U aHAJIN3A.
U,s
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Puc. 1. MmynbcHBIA CUTHANI, OTOOpaXkaeMblii ociiuiorpadoM U CpenHee

HaIIPAKCHUC BBIXOAHOI'O CUIHaJIa, U3MCPACMOC TCCTCPOM.

[To dopme ocmmmiorpaMMm B TMEPBUYHONM W BTOPUYHOW IEMSIX KATYIIKU

3aKUT'aHUus MOXXHO:



- BBISIBUTH HEMCIPABHBIC SJIEMEHTHI CUCTEM 3aKUTaHUs (COCTOSIHUS CBEYEH U
BBICOKOBOJIBTHBIX TPOBOJIOB, HEUCIPABHOCTH KATYIIEK W MOMIYJEH 3a’KUraHus,
OTIpEJICIICHHE YTJIa 3aMKHYTOT'O COCTOSIHUS KaTYIIEK 3aKUTaHus );

- JMarHOCTUPOBATh HEUCIPABHOCTH MEXAaHUYECKOM YacTH JBUTATENS (OLEHKA
OTHOCUTEIBHOM KOMIIPECCMU TI0 UWIMHApPAM, OIpeAeieHHe MpaBUIbLHOU
yCTaHOBKH (pa3 razopacrpeaesieHus u ap.);

- OLICHUBATh COCTAB CMECH MO [UIMHAPAM JIBUTATEIS.

C mnomomplo ocrmuwutorpada TPOBOAUTCS JUATHOCTHKA JAaTYAKOB U
WCIIOJHUTENBHBIX YCTPOWCTB CHCTEM YIIPABJICHHUS JBUrarelieM, a TaK ke
JIMarHOCTUKa pabOThI TeHepaTopa.

dopma curHajga BBIBOJUTCS Ha HSKpaH B BuUAE rpaduka B KOOpAMHATAX
amiuTyna (Hanpspkenue) U Bpems. [lo rpaduky W3MeHEHHs CUTHaia, Kpome
HalpsOKEHUST U BPEMEHH, MOXKHO M3MEPHUTh YacTOTy CHUTHaja (BpeMsi MEXIy
JBYMSI CXOJHBIMH  TOYKaMU KpUBOM CUTHAJIA) U CKBaXHOCTb
(MIpOAOIKUTENBHOCTD) CUTHAJIA WM « YTOJ 3aMKHYTOTO COCTOSHHs» B % - T.€.
OTHOIICHUE BPEMEHU HAJIMYWS CUTHalIa K OOIIEMy BPEMEHH IMepuoja CHUrHaja
(puc.2). Tunuunas GopmMa curHaa yKa3bIBaeT HA MPUMEPHOE MOJIOKEHNE CUTHAIA
OTHOCHUTENIBHO HYJIEBOW JINHUH.

CkBaxkHocth curHana: E = t/T*100, roe E — ckBaxknocts curnana, %; Ty —
BpeMsl IeCTBUS (MPOJOJDKUTEIIBHOCTh) CUTHAJIA, MC; |, — IEPUOJ IIUKJIA, MC.

Ty
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Puc. 2. OcummorpamMma UMITyIbCHOTO curHala: Umax, Umin — MakcuMaIbHOE
U MHUHUMaJIbHOE 3HAUYCHHWE HampspkeHus; Ty — BpeMsl IeHCTBHS CHUTHaia
(mopnepxanust Umax); To — Bpems nogaepxkanust Umin; Ty — Bpems 1iukia

MeTtonuka OUarHOCTMKM C TIOMOLIbIO ocuwuiorpada CBOOUTCS K

cienytomemy. Ocrumiorpad MoICOSANHIETCS K JIEMEHTY CHCTEMbl YIIPABICHUS



u (uxcupyercss Gopma MOJYy4YEHHOTO CUTHANA, KOTOpas 3aTeM CPaBHHUBACTCS C
«00pa3loOBbIM» CUTHAJIOM, YTO MO3BOJSET MPUHATH PELICHUE O HANW4YUK JedeKTa

)41 pa6OTOCHOCO6HOCTI/I JaHHOI'O 3JICMCHTA CUCTCMBI YIIPABJICHUA.

1.2. IllpuHIUNIMAJIbHOE YCTPOMCTBO CHCTEM 32a:KUTAHUSI ABTOMOOMJIbHBIX
ABHUraTeIed

HauGomnbmiee pacrpocTpaHeHne Ha aBTOMOOWJIBHBIX JBUTATEISAX HAILIU
KOHTAKTHBIE, TPAH3UCTOPHBIE W MHUKPOIPOLECCOPHBIE CHCTEMBI 3a)KUTAHUA.
TpaH3UCTOpHBIE CHUCTEMBl 3a)KUTaHUS TOAPA3ICISAIOTCS Ha TPaH3UCTOPHBIC
CUCTEMbl 3aXXKUTaHUA C JaTYMKOM  XOJJla U WMHAYKIHUOHHBIM JIaTYUKOM, a
MHUKPOTMPOLIECCOPHBIE HAa CHCTEMbl 3QXKHUIaHUS «XOJOCTasi MCKpa» MU C
WHJMBUAYAJTbHBIMU KATYIIIKaMH 32>KUTAHUS.

B 0CHOBY KOHCTPYKILIMII CUCTEM 3a’KMTaHHSI MOJIOKEHA OJIHA WM HECKOJIBKO
Karymiek 3axuranud. [Ipu 3aMplkaHUM TEPBUYHON OOMOTKH KATYIIKH 3a)KUTAHUS
Ha «Maccy» IO MEePBUYHOM OOMOTKE MHpOoXoauT TOK (puc.3). B 3TOoT MoMmeHT
BPEMEHHU MPOUCXOAUT HAKOIUJIEHWE SHEPIMM B KATYIIKE 3aKUTaHUA, & B MOMEHT
pa3MbIKaHUs TIEPBUYHON OOMOTKHM OT MAacChl TOK PE3KO MCU€3aeT U BO BTOPUUHOMU
OOMOTKE WHIYIHUPYETCS DIEKTPUUYECKU TOK BBICOKOTO Hampspkenus. [lox
BO3JICIICTBUEM 3TOr0 TOKAa B 3a30p€ MEXKIY DJIEKTPOJaMH CBEYM 3aXKUTaHUs

o0OpasyeTtcst uCKpa, KOTOpas MOHKUTAET TOTUIMBHYIO CMECh.
L9
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Puc. 3 Cucrema 3axuranus: 1|-akkymyJaTop; 2-KaTyllKa 3aXXUTraHus; 3-
nepBUYHas OOMOTKA KaTYUIKM 3aXUraHus; 4-BTopuuHas OOMOTKa KaTyIIKU
3a)KUTAHUS; S-KITH0Y; 6-CBeua 3aKUTaHusl.




Hanpspkenune, npu  KOTOPOM MNPOUCXOAUT HCKPOBOM  paspsl MEXIY
AIEKTPOJaMU CBEYH, Ha3bIBAIOT «IPOOUBHBIM. Tax, COTJIaCHO
JKCIIEpUMEHTaIbHOMY 3aKkoHYy [lameHa, mpoOMBHOE HaNpsKEHUE JIs1 OJTHOPOIHBIX
MOJICH 3aBHCHUT OT 3a30pa MEXIy JICKTPOJaMU CBeud O, AaBieHHs P (crerneHu
C)KaTus) U TEMIIEpaTypbl TOILIMBHOU cmecH T.

U = Po
np 7

[IpoOuBHOE HaNpsHKEHUE YBEIMYMBAETCS C MOBBIIMIEHUEM CTENEHU CHKATHUSA
pabodyeil cMecu M pacCTOSHUS MEXAY JIEKTPOJaMU M CHUXKAETCS ¢ MOBBILICHUEM
TeMIIepaTypbl pabouyell CMeCH.

[ToHn>xeHHbIe 3HaYEHUS! MPOOUBHBIX HANPSKEHUH MOBBIIAIOT YUCIO LUKIOB
C «BSUIBIM» HaYalbHBIM IEPUOJOM CrOpPaHHUs, BCIEICTBUE MEHBIIEr0 00beMa

TOpIOYE CMeCH MEXIy DJJEKTPOJaMH CBEUM 3aXXUTaHUs U CIEJOBATEIbHO

IMPUBOAAT K HCIIOJIHOMY CTOPAaHHIO TOILJIMBA.

1.3. Ocum/utorpaMmMbl  NEPBUYHOM W BTOPMYHOM Lenmel cucTeM
3aKMTaHMSI

[Ipy 3amMbIKaHWKM TIEPBUYHOM OOMOTKE KATYIIKH 3a)KUTAHUS HA «Maccy» IO
OOMOTKE HayMHAeT HUJTU TOK, KOTOPBIM CO34a€T BOKPYI BHUTKOB OOMOTKH
MarHuTHOE TII0J€. MAarHuTHBIM TOTOK, IIepeceKkas BHUTKH OTOH OOMOTKH,
WHIYKTUPYET B HHUX 3.J.C. CAMOMHIYKIIMH, HAMpaBJIECHHYIO MPOTHUB TOKa W,
CJIEOBATENBHO, 3aMEUIAIONIYI0 ero HapactaHue. [loaToMy TOK B NEPBUYHOMN
00OMOTKE JOCTUTHET CBOEro MakcumanbHOro 3Hauenums | = U/R =12/3=4A ne

MTHOBEHHO, a Yepe3 HECKOJIbKO MUJITUCEKYH/T (KpuBas 3, puc.4).
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Puc. 4. OcuusiiorpaMmel EPBUYHON M BTOPUYHOM OOMOTOK KaTYILIKH 3aKUTaHUS

EN

KpuBas 3 xapakTepu3yeT Bpemsi B T€UEHUE KOTOpPOTO, NEpBUYHAS OOMOTKa
OCTAIOTCS 3aMKHYTOM Ha «Maccy». OTO Ha3bIBa€TCS NEPHOJOM HAKOIUICHHUS
HHEPrUU WJIHU YIJIOM 3aMKHYTOro coctosinus katymku (Y3CK).

Tak kak TOK B IEpBUYHON OOMOTKE HapacTaeT MEJIEHHO, TO, CJIEI0BATENIbHO,
¥ MarHUTHBIN MTOTOK TOKe OyneT HapacTaTh MeayienHo. CornacHo 3akoHy Maiikia
@dapanes, BeIMYMHA HHAYKTHUPYEMOW 3.1.C. 3aBUCUT OT CKOPOCTH HW3MEHEHHS
(HapacTaHHWd WM YMEHBUIEHWS) MAarHUTHOrO noToka. I[lo3ToMy B BHTKax
BTOPUYHON OOMOTKH OyAeT MHAYKTUPOBATHCS 3.11.C. B3aMMOUHAYKIIMH He OoJee 2-
3 kB (Touka 2), puc.4).

Pa3mblkaHre NEpBUYHON OOMOTKH KaTYUIKU 3aKUTaHHsI OT Macchl MIPUBENET K
pPE3KOMY CHIDKEHHMIO TOKa B TMEpBHMYHONM oOMoOTke (Touka 4 , pucd), u,
CJIEI0BATEIbHO, YCKOPUT MCUYE3HOBEHWE MAarHUTHOrO MOTOKa B Hell. Beiencteue
3TOro, 3..C HHAYKTHpyemas B TEpPBUYHOM OOMOTKE KaTYUIKHA 3aKUTaHUs

nocturaeT HanpspkeHus: mpumepHo 300 B, a Bo BTopudyHO 00MOTKe mpumepHo 15



kB. Tlom neiicTBueM BBICOKOTO HAIPSHKEHUS MPOUCXOMUT MPOOOH HCKPOBOTO
MPOMEXYTKa (TOYKA 5), 1 K BOBHUKHOBEHHIO MEXK/y JIEKTPOJAaMU KaHasa ropsuei
IJIa3Mbl C BBICOKOW NIPOBOJMMOCTBIO, IIYHTUPOBAHHID BTOPUYHOIO KOHTypa WU
pPE3KOMY TAJCHHUIO HAMPSDKCHHUS MEXKIY JJICKTpoJaMu CBedd  (ydacTok  5-6,
puc.4).

VYyacTok NpeACcTaBICHHOW KPUBOW 6, OTPaKAET IMTENBHOCTh HCKPOBOTO
paspsna (Bpemsi TOPEHHsSI MCKpbI), T. €. HaJIW4Yusd KaHajla IUJIa3Mbl MEXIY
ANEKTpoAaMu Lienu. B 3TO BpeMsl KaTyllka OTHAET HAKOIUIEHHYIO SHEPTUI0 U
NOAJACPKUBAET ropeHue HUCKpbl. OOBIYHO BpeMs TOPEHUST HCKPBI COCTaBISET
BennunHy nopsiaka 0,8+2,0 mc.

[IpoOuBHOE HaIpsKEHUE U BpeMs TOPEHUsI UICKPBI HAXOSTCS B MPOTUBOdA3E.
T.e. dem BbIIIe TPOOMBHOE HAMPSIKEHUE, TEM MEHBIIIE BPEMS TOPEHUS UCKPHI.

B Touke 7, sHeprus karymku OoJibllle HE CIOCOOHA MOMAJIEPKUBATH HCKPY
MEK]Ty SJIEKTPOIAMH CBEUHU.

[Tocne npekpaliieHus: UICKPhl HEOOJIIIIOE KOJTUYECTBO SHEPTUH, OCTABIIICHCS B
MarHuTHOM I1I0JI€ KaTYIIIKH, pacCerBaeTCs B BUJE KojeOaHuh (kpuBas 8, puc.4).
[Ipomecc 3aTyxaHusi 3aHUMaeT WHTepBal BpeMeHu (8-9). B Touxe 9, sHeprus
KaTYILIKU U KOHJIEHCATOPa PACCESHbI; TOKA B IEPBUYHBIX U BTOPUYHBIX LEISIX HET.

B momeHT Bpemenu (Touka 1) memnb NMepBUYHOM OOMOTKH KaTYIIKH BHOBD
3aMBIKAETCsI, U BECh MPOIECC TOBTOPSETCA.

HampsikeHue Bo BTOpUYHONW 0OMOTKE UMEET OTPHUIIATENIbHYIO MOJISPHOCTh, HO
MPAaKTUYECKU BCE JTUArHOCTUYECKHE MpUOOphl g yAoOCTBa HaOIIOACHUS
WHBEPTUPYIOT CUTHAJI BTOPUYHOM LIETH, T. €. MPEACTABIISIIOT €ro Kak MoKa3aHo Ha
puc. 4.

Takum obOpazom, npu aHaju3e OCITUJUIOrpamMM OCHOBHBIMU
JTUArHOCTUYECKUMH TIapaMeTpaMH SBISIOTCS: HaMpshDKEHHE TPo00si HMCKPOBOTO
3a30pa CBEYEH 3a)KUTaHUsl, BPEMsI TOPEHUS MCKPbl U HANPSKEHUE, TPU KOTOPOM

TOPUT HUCKpA.



1.4. KoHCTPpYKTHBHBIE 0COOEHHOCTH CHCTEM 3a:KUTAHUS

1.4.1. KoHTaKTHBIE CHCTEMBbI 32KUT AHUS

B KOHTaKkTHBIX CHUCTEMax 3aKMIaHUs, KaTyllIKa 3aMbIKA€TCSd U Pa3MBIKACTCS
OT «MAacCChD» C MOMOIIBIO KOHTAKTOB. DJIEKTPUUYECKAs CXEMa KOHTAKTHOW CHUCTEMBI
3a)KUTaHus (puc.5.) COCTOUT U3 aKKyMYJSTOpHOU Oatapen ADB, 3aMka 3axuranus
33, karymku 3axuranusa K3, pacnpenenurens 3axuranus P3, nepBuyHoit 0OMOTKH
KATYIIKWA 3XUTaHus 1, BTOPUYHONW OOMOTKHM KaTYIIKH 3a)KATaHUs 2, KyJjadka
pacnpenenurens 3axura€uss 3, KOHTakTHOW rpynmnsl 4 (cocrosimed u3
HOJIBKHBIX U HEMOJBUXHBIX KOHTAKTOB), KOHJIEHCATOpa S5, OeryHka 6, KpbIILIKU

pacupeaenuTens 3a)KUraiust 7, BBICOKOBOJIBTHBIX ITPOBOJIOB 8, CBEY 3aKUTaHus 9.

Puc. 5. DnekTpuueckas cxema KOHTAKTHOM CUCTEMBI 3aKUTaHMUS.

Pacnipenenutens 3aXKuraHus TPUBOAUTCS B JBWKCHHE JBUTATEIIEM AaBTOMOOWIS U
BpaIaeTcsi CO CKOPOCTBIO paclpeieIuTeIbHOTO Basia. Ha Bamy pacmpenenuTens 3aKperuieHbl
Kynadok 3 u 6eryHok 6 (puc.5). Kymnauok uMeeT BBICTYIIbI, KOJTUYECTBO KOTOPBIX COOTBETCTBYET
KOJIMYECTBY LMIUHAPOB jaBuratens. [Ipum BpalleHWu Kynauyka OJMH W3 €ro BBHICTYIIOB
nepeMeniaeT MoABMKHBIN KOHTAKT, pa3MbIKasi HIIM 3aMbIKasi KOHTAKTHI.

B MOMEHT pa3MbIKaHUs KOHTaKTa OETyHOK 6 pacmupeiesuTeNsl MOIXOTUT K OJHOMY W3
KOHTaKTOB B KPBIIIKE PACIPEACITUTENS, W DJICKTPUYCCKUH TOK BBICOKOTO HAIMPSKCHHS OT

KaTYHIKU 3aKUTaHUA IEPCAACTCA K CBCUC 3A’KUTaHUA 10 HETIOYKC: BTOpUYHAA 00MOTKa KaTyluIKHu



3KUTAHMUSI - LIEHTPAJIbHBIM BBICOKOBOJBTHBIA MPOBOJX - OEryHOK, KOHTaKT KpPBILIIKU

paciupeaciauTeiiqa - BBICOKOBOJILTHBIN IpoBOA C HAKOHCYHUKOM - CBCYA 3AXKUT'aHUA U «MacCCay.

JIist pe3Koro MCYE3HOBEHMsI TOKa MpPU PAa3MbIKAHWK TEPBUYHOW OOMOTKHU
KAaTYIIKA 32KUTaHusg OT MAacChl M YMEHBIICHHS HCKPEHUS MEXIy KOHTAKTaMHU
napajuielIbHO UM BKIIIOHAETCsl KOHJIeHcaTop S (puc. 4)

Ha pucynke (6) mpeactaBieHbl OCHMIUIOTPAMMBI TOKOB M HaNpsDKEHUM B
MEPBUYHOM W BTOPUYHOMN IETISIX KATYIIKUA 3aKUTAaHUS MPpU paboTe KOHTAKTOB 0e3
KoHJeHcaTopa. M3 ocmumuiorpaMMbl TOKOB BHIHO, YTO TIPH pPa3MbIKaHUU
KOHTaKTOB (TOuYka 4) U OTCYTCTBUHU KOHJEHCATOpa TOK IMaJaeT MEAJIEHHO, TaK KaK
3.1.C. CaMOWHIYKIIMU, WHAyUHpyeMas B MEPBUYHOM OOMOTKE, HampaBlieHa B
CTOPOHY JBHEHUS TOKA U OyJIeT CTPEMHUTHCS 3aJIePKaTh €ro UCYE3HOBEHUE. ITO
NpUBEJAET K BO3HUKHOBEHUIO CUJIBHOTO HUCKPEHHUS MEXKIYy KOHTAaKTaMH
npepbiBaTeass (TOK TPOJODKAET HMATH 4Yepe3 OTKPHIBAIOIICHCS 3a30p), U B
NEePBUYHOM [N Ha HEKOTOpOE BpEMs COXPAHSIETCS TOK, YTO TMPEMATCTBYET
PE3KOMY YMEHBIIICHHI0 MArHUTHOTO TIOTOKA, B pPE3yJbTaTe YEro BO BTOPUYHOU
OOMOTKE WHAYKTHpYeTCS 3.1.c, He TmpeBbimaromas 4-6 kB. Takoe Hwuskoe
HaIpsHKEHUE MPUBOAUT K BO3HUKHOBEHHUIO CIaOOW HMCKPBI M, KaK CIEJICTBUE, K
IJIOXOMY CTOpaHui0 TorumBa. KpoMe TOro, BBUAY CHJIBHOTO HCKPEHHUS MEXKIY

KOHTaKTaMH MPEPhIBATEIIS MPOUCXOIUT UX MIPUTOPaHHe (OKUCICHUE).



Puc. 6. OcuumiorpaMma MEepBUYHOM W BTOPUYHOM OOMOTOK KATYIIKU
3aKUTaHus MPpU paboTe KOHTAKTOB 0€3 KOHAeHcaTopa.

Jnst  yMEHBIIIEHUS! HWCKPEHUS MEXAY KOHTAaKTaMu TMapajuieibHO UM
BKJIFOYAETCsl KOHAeHcaTop S5 (puc. 5). B HauanbHbII MOMEHT pa3MbIKaHUS
KOHTAKTOB KOHJIGHCATOP 3apsiKaeTcsl, YTO YMEHBINAET HCKPEHUE MEXIY
KOHTaKTaMH. A Tmocle 3apsjKd KOHACHcATop OylneT pa3pspkaTrbesl uepes
NEePBUYHYI0 OOMOTKY KATYIIKH, CO3/1aBasi TOK OOpaTHOTO HAampaBlIEHUs, YTO
MPUBENIET K PE3KOMY CHIDKCHHUIO TOKA B MEPBUYHON OOMOTKE, U, CJIEIOBATEIIBHO,
YCKOPUT HCUYE3HOBEHHE MAarHUTHOTO MOTOKa B Hel. BcnemcrtBue »Toro, 3.1.c
WHIYKTUpyEMasl B IEMIX KaTYIIKU 3aKUTaHUs PE3KO MOBBIIIACTCS.

JInarHoCTUYECKUM IMapaMeTPOM KOHTAKTHON CHUCTEMBbI 3KHTAHUS SIBISETCS
VY3CK. Bemuuunna Y3CK, nampumep, mais aBromoOuineii BA3 ¢ KOHTakTHOM
CUCTEMOM 3a)KUTaHWsSl JIOJKEH COCTaBJISITh cocTaBigeT 54-58 rpanycoB. Ecim
VY3CK Bbilie uau HIKE HOPMBI, TO UCKPa HAYHET CI1a0eTh.

V3CK perynupyercsi myTeM H3MEHEHHs 3a30pa MEXAy KOHTakTaMu. Uem
oosbie 3a30p, TeM MeHblie Y3CK u, cienoBaTebHO, OCTA€TCS MEHbBIIE BPEMEHU

AJIs1 HAKOIUUICHHA JHCPIrur, T. €. TOK HC YCIICBACT AOCTUTHYTb MAKCHMAJIbHOI'O



3HA4YEHHsI, YTO MPUBOANUT K CHIDKEHUIO HANPSHKEHUS BO BTOpUUHOU oOMoTke. [Ipu
yBenuueHun ob6opotoB Y3CK ocTaercs TakuMm ke, HO BPEMEHU Ha HAKOILJICHHE
sHEpruu octaetcs emie Menblie. [TorTomy mpu manom 3Hauennn Y3CK u 60mb11ux
000pOTax KOJICHYATOrO Bajia JBHUraTelb MOXKET JaBaTh COOM HM3-3a MPOIYCKOB
UCKpOOOpa30BaHUs, TaK KaK KaTyIlIKa HE YCIIEBAET 3alacTUCh SHEPTUEH.

C ymMmeHbpLIEHHEM 3a30pa Mexay KoHTakTtamu yBenunuuBaercs Y3CK, u Tok
yCIEBaeT JOCTUraTh MAKCUMAJbHOM BelnuyuHbl. OJHAKO HM3-3a Majoro 3aszopa
MEXJy KOHTaKTaMH HaOII0AaeTCsl MCKPEHHe, CJEeI0BaTeNbHO, HET PE3KOro
VCYE3HOBEHUS TOKAa B MEPBUYHOM LEMU, U MO3TOMY BTOPUYHOE HANPSKEHUE
YMEHBIIAETCS.

Nsmepenne Y3CK mnpousBoauTcs € TOMOIIBIO CHEUaIbHOrO mpubdopa,
KOTOPBIN MOJKIIIOYAETCSI MEXY BBIBOJAMH «—» KATYIIKH 3aXKUTAHUS U «MACCON»
aBTOMOOWJIS. YTOJI M3MepsieTcsl B rpagycax WM mpoueHtax. Ha coBpeMeHHBIX
cTpobockonax Takxe umeercs GyHkuus uzmepenus Y 3CK.

N3menenne Y3CK NpuBOIWT K M3MEHEHHIO YIJla OINEPEKECHHS 3aKUTAHUA.
Yem Oompme Y3CK, Tem mo3ke TMNPOU30HIET 3aMbIKaHHME KOHTAKTOB, W,
cieoBaTebHO, OyAeT OoJsiee Mo3AHee 3axkuraHue, U HaoO0opoT. [loatomy, mocre
perymupoBkn  Y3CK mpoBepsieTcsi MW KOPPEKTUPYETCS YroJl  ONEPEKEHHUS
3a)KUTAHUS.

[Tpu yBenmuuenuu vactotsl BpameHus 10 3000 o6\mun n3menenne Y3CK He
JOJKHO TMPeBbIIATh 2-3 rpaxycoB. Eciu oHO Goibliie, TO BO3MOXKHBI CIEAYIOLINE
HEUCIIPABHOCTH: OCJIa0J€HUE TMPYKUHBI TOABM)KHOIO KOHTAKTa; aodT

MOJABW)KHOM TIJIACTUHBI MPEPHIBATENIS; 00JIbIIOe OMEHNE BaJIMKa paclpeaesIuTes.

1.4.2. TpaH3UCTOPHBbIE CUCTEMBI 32:KUT AHUSA

B TpaH3uCTOpHBIX cHUCTeMaxX 3aXKUT'aHUs OTCYTCTBYET KOHTAaKTHas TpyIma u
ee (yHKIMIO, T.e. 3aMBIKAHUS TEPBHUYHON OOMOTKHM KATYIIKM 3a)KUTaHUS Ha
«Maccy» W Pa3MbIKaHUSI OT «MAacChD», BBIMOJHIET «IJIEKTPOHHBIM KIIHOU»
(TpaH3UCTOpP), PACIHOJIOKEHHBIA B KOMMYyTaTope. TpaH3UCTOp HE IMOJBEpraerTcs

MCXaHHNYCCKHUM BOBI[GI\/'ICTBI/IHM H IIO3TOMY Oonee HaI[e)KHBII\/'I, 4€M KOHTaKTHasd



rpynna. HauOosbiiee pacnpocTpaHeHHE TMOIYYHIM TPAH3UCTOPHBIE CHUCTEMBI

3aXKUTaHusd C JaTYUKOM Xoutau ¢ HHAYKTUBHBIM OJATYUKOM.

1.4.2.1. TpaH3uCTOPHAs CHCTEMA 3aKUTAHUA C JATYUKOM X0J1J1a
JlaT4uK XoJIia, CXema KOTOpOro IpEeJCTaBlI€HAa Ha puUc.7a, BKIIOYAET
HNOCTOSIHHBIA Maruut 1, potop (IITOpPKY) 2 ¥ 3JEMEHT XoJu1a 3.
N3BecTHO, 4TO, €CiM Yepe3 IUIACTUHY NOJIYIIPOBOAHUKA NMPOXOIUT TOK, U
IUIACTUHA IIPOHMU3BIBAECTCSI MArHUTHBIM II0JIEM, TO Ha TIpaHiAX IUIACTHHBI,
NEepPHeHANKYJIApHbIX TOKy Bo3Hukaer JJIC (puc. 7 a). Ha sToM mnpuHmune

paboTaeT AaT4YMK XOJIjIa.

a) 0)
Puc. 7. Cxema naTurka MMITyJIbCOB HANPsKEHUN (HaTyuk XoJuia)

MaruutHoe mOJe CO3JaeTcsl ITOCTOSSHHBIM MAarHuToM | jarymka, a
IIPEPBIBAHUE MAarHUTHOIO TMOJS OCYIIECTBIIETCS POTOPOM (IITOPKOM) 2 ¢
MPOPE3sIMUA, YKPEIUICHHBIM Ha Baly pacnpenenurens 3axuranus. [lpu
MIPOXOXKIEHUU MTPOPE3U POTOPA OKOJIO MOCTOSSHHOTO MarHuTa CUJIOBBIE JTUHUU €O
MarHUTHOTO TMOJISI MPOHU3BIBAIOT MOBEPXHOCTh 3JIEMEHTa Xojula 3, U Ha €ro
BbIXOj1¢ Bo3HuKaeT DJIC.

[Tpu npoxoxaACHUH JIOACTH 3y011a POTOPa OKOJIO MOCTOSIHHOTO MarHuTa ero
MarHuTHoe mnoJje 3kpanupyercs, IJC Xonia ucueszaer.

Bemnunna OJIC Xomna odyeHb Majla M MOATOMY JIOJKHA OBITH yCHJIEHA
BOMM3KM Kpuctaywia. @DYyHKIWIO YCWICHHsS] CUTHAJA BBITIOJNHSAET CIEIUaIbHas

MHKpPOCXEMaA, BCTPOCHHAA B JaTYNK, KOTOpasA YCUIIMBACT CUTHA IIPUMEPHO A0 9B.



WuTerpanbHas MUKpOCXe€Ma, BCTPOEHHAs B JIaTUMK, MHBEPTUPYET CUTHAI
natynka Xosa. Takum o6pa3om, Korja Tejao 3KpaHa HaXOJUTCs B 3a30pe JaTyHKa,
TO Ha ero BbIXoAe wuMmeercss HampsikeHne Uma (mpumepHo 9B), a mpwu
IIPOXO0’KJIEHUH MTPOPE3H HamnpsikeHne pe3ko nagaet a0 0,4B (puc.9).

Tpan3ucTopHas cucTema 3aKUTaHus ¢ JaTYMKOM XOJIJIa COCTOUT U3 KaTyIIKU
saxuranus 1 (puc.8), kommyraTopa 4, pacupeienuTess 3aXuraHus 2, cBedeu

3aKUTaHUuA 7, BBICOKOBOJIBTHBIX IIPOBOAOB 6u COCOAMHHUTCIIBHOI'O XI'yTa.

+

Puc 8. IlpuHiuunuaneHas dSJ€KTpUUYECKas CXEMa TPAH3UCTOPHOM CHUCTEMBI
3aQKUTaHUS ¢ AaTYMKOM XoJa: | — KaTymika 3aXuraHus; 2 — pacrpeleivuTellb
3aKUranus; 3 — gatuuk XoJsa; 4 — KOMMYTaTtop; 5 — BBIXOJIHOW TpaH3UCTOp; 6 —
BBICOKOBOJIBTHBIE ITIPOBOZA; 7 — CBEYM 3aKUTAHUS.

VYnpapisoomye UMIyJIbChl HA KOMMYTATOp MOJAIOTCS OT OECKOHTAKTHOTO
JaTtyuka XoJula, paCloJIOKEHHOIO B pacupenennrenie 3axuranusa. Ha Beixogqaom
0JI0Ke KOMMYTaTOpa yCTaHOBJIEH TpaH3ucTop. ba3zoil TpaH3ucTopa ynpasiser

JATYUK XO0JIJ1a, KOTOPBIHM MPU BPAIICHUH BaJia paclpeIeTuTeNs BRIpadaThIBacT

CUTHAJIbI MPAMOYTOJIbHOU popmsbl (puc. 9,10).



Puc. 9. JIlmarpamma patymka XoJUula M BTOPUYHOM LIENU 3a)KUTaHUA Ha
X0JIOCTOM XO0Ay: 1-2 BpeMs HaKOIUICHUSI SHEPTHUM B MAarHUTHOM TMOJI€ KaTYyIIKU
3aKUraHuss (MOMEHT OTKpBITHS CHJIOBOTO TpaH3UCTOpa KOMMYyTaropa), 2-3
Mepexoji KOMMYyTaTopa B PEKHUM OIpaHUYCHUSI TOKA B IEPBUYHOM 1I€TH; B TOUKE 3
MPOUCXOJUT MPOOOM MCKPOBOTO MPOMEKYTKA MEKIY DJIEKTPOJaMH CBEUHU
3QKUTaHUs; 4-5 ydacTOK TOPEHHsI MCKPBI; 5-6 KOHEI TOpEeHUsT MUCKPhl M Hayajo
3aTyXarluX KoJieOaHuil.
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V ______ " 'lhlll" _________ kpr_,__—-v—-*"‘”"’j_..

Puc. 10. JJuarpamMmma natuvka XoJUla MU BTOPUYHOM LMW 3aKUTAHUS TPHU
300006/MuH

[Ipu nmpoxokAEeHUM OKHAa poTopa | OKOJIO MOCTOSHHOTO MAarHUTa JaTYHKa
Xomna Ha BBIXOJE ATOro gaTuvka Hanpspkenue 0,4 B, a mpu mpoxoxaeHuun

mTopku 2- 9 B (puc.9,10).



Ecnu ammuntyna uMmmysabca cocTaBisieT 9 B, TO KOJJIEKTOPHO-3MUTTEPHBIM
NEPEeXoJl TPaH3UCTOPAa OTKPHIBAETCS M 3aMbIKAE€T IENb MEPBUYHOW OOMOTKHU
KAaTyLIKN 3a)KUTaHus Ha «Maccy». [Ipr 3ToM mpoucxoauT HaKOIUIEHWE DHEPIUU B
KATYIIKE 3aKUTaHU.

Uto0Obl 00eCeunTh Majloe BpeMsi HAKOIJIEHUS U OJHOBPEMEHHO YBEIUYUTh
3HAYCHHUE 3alacacMOil DJHEPruM, B TPAH3UCTOPHBIX CHUCTEMAX 3aKUTaHUS
UCIIOJIB3YIOTCSL KAaTYIUKH C HU3KUM 3HAY€HUEM CONPOTUBIICHUSA IEPBHUYHOMN
oOMoTku (00bryHOE 3Hauenue Ry, = 0,3 — 0,5 Om), B 3TOM cilyyae MakCHUMaJIbHOE
3HaYCHHE TOKa B TEPBHYHOM OOMOTKE MOXKeT jgocturaTh 3HadeHus | = U/R =
12/0.3 = 40A. Ilpu TakoM OOJIBILIOM TOKE SHEPIrusi TPATUTCS OECIIONE3HO HA HArpeB
KaTyIIKH, OCOOEHHO Ha HU3KHX oOoporax asurarens. [loaTomy 31eKTpOHHBIN
0JIOK KOMMYTaTOpa OrpaHUYUBAET TOK Ha ypoBHe 610 A (puc.9,10).

IIpu mageHuy aMIUIMTYAbl HaNpsDKeHus naryuka Xoia 10 0,4 B tpansuctop
3aKpbIBAETCsS, YTO NPUBOAUT K PA3MBIKAaHUIO MEPBUYHOW OOMOTKH KaTyIIKU
3a)KUTaHUsl 1 BOSHUKHOBEHUIO HCKPBI HA CBEYE 3a)KUTaHUSI.

PoTop pacnpenenurens 3aKMraHusi HMMEET COOTHOILIEHHE I[ITOPKa—OKHO
70:30%, TeM cambIM oOecrieunBaeTcsd mocTosHHBIM Y3CK. OmHako Ha BBICOKHX
o0opoTax JBWUraTelss BpeMs 3aMKHYTOTO COCTOSIHUSL MOKET OKa3aThCs
HEJOCTAaTOYHBIM JIJIsl HapacTaHUsl TOKa B MEPBUYHON OOMOTKE O HEOOXOAUMOIO
YPOBHSI (M3-32 MHAYKTUBHOCTH KaTYILIKH), U UICKpa HAYMHAET CJIa0eTh WK BOOOIIE
IIPOIaaTh.

[ToaToMy komMmyTaTtop obOecrieunBaeT BO3MOXKHOCTh H3MeHATh Y3CK Ha
KAaTylIKe MYTEM DJIGKTPOHHOTO PEryJupOBaHMs IIUPUHBI HUMIYJIbCOB B

3aBUCUMOCTH OT 000pOoTOB ABuraTesns (ydgactku 1-2 Ha puc.9,10).

1.4.2.2. TpaH3ucTopHass CHCTEMa 3aKUIFAHUA C HWHAYKIHMOHHBIM
AATYUKOM
NHAyKIIMOHHBIN AaTYMK COCTOMT M3 poropa 1, cratopa 2, MOCTOSIHHOTO

MarHuta 3 u oomotku 4 (puc.11).



RSSO A
%

Puc. 11 . Cxema MHIYKIMOHHOTO naTumka: 1 — potop; 2 — crarop; 3 —
MOCTOSIHHBI MarHuT; 4 — 0OMOTKa CTaToOpa; 5 — BaJl paclpeIeaUTeNs 3aKUTaHUsl.

Porop 1 3akpenneH Ha Bady pacOpeAcnuTeNs 3aXWTaHWST W BpallaeTcs
BMECTE€ C HUM. POTOp MMeeT 3aoCTpeHHbIE 3arHyThle 3yObsi. X KOJIMYEeCTBO
COOTBETCTBYET KOJIMYECTBY WWIMHAPOB ABUraresss. CTaTop 2 BBINOJHEH W3
MJIACTUHBI C 3arHyThIMU 3yObsiMu. K HUXHEH YacTH cratopa KpemuTcs
NOCTOSIHHBI MarHuT 3, a K BepXHeil — 00MoTKa 4.

[Ipu BpameHun 3y04yaToro poropa B OOMOTKE JaT4MKa HHAYIUPYETCS
nepeMenHoe Hanpsbkenue (puc.12). Korna onun u3 3yObeB poTopa NpuOInKaeTcs
K 3yOy cTaTopa, MarHUTHBIA MOTOK PE3KO YBEIWYUBACTCS, U UHAYLUPYEMOE B
OOMOTKE HANpSHKEHUE JIOCTUTAeT MaKCUMAJbHOTO 3HadyeHus. M3BecTHO, YTO
BEJIMYMHA WHAYLUHUPYEMOIO HAIMPSIKEHUS 3aBUCUT OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA, T.€. OT MEPBOM €ro npou3BoHOU. [Ipu coBnageHnn cpeHnx
JUHUN 3yObeB POTOpa M CTATOpa MArHUTHBIA MOTOK MEHSET HalpaBlieHUE, U
MIPOU3BOJIHASI CTAHOBUTCS paBHOM HyJH0. [loATOMY HampspkeHUE HAUMHAET PE3KO

HN3MCHATHCS B IIPOTHBOIIOJIOKHOM HAITPaBJICHUU.
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Puc.12. V3meHeHune HampspKeHUS Ha OOMOTKAaxX KaTYIIKH HWHIYKIIHOHHOTO
JaTyuKka B 3aBUCMMOCTH OT Yyria mnoBopoTa poropa: U — ympapmistoniee
HaIpspKeHUe; t-MOMEHT BO3HUKHOBEHUSI UCKPHI, | — yIpaBistomuii Tok. .

[IpyHIMNManbHAs  JIEKTpUYECKass CXEMa  TPaH3UCTOPHOM  CHUCTEMBI
3QKWTaHus C HHAYKIWOHHBIM JaT4YMKOM IIpeacTaBieHa Ha puc.l13. JlanHas
cucrema paboraer ciaeayroumMm obOpazomM. C HHIYKUIMOHHOTO JaT4MKa Ha
TPaH3UCTOP KOMMYTaTOpa TMOJAIOTCS CHUTHAJIbl MEPEMEHHOTO HAMPSKEHUS.
[TosoxkuTENbHBIE MOIYNEPUOBI 3TOIO HAIPSIKEHUS OTKPBIBAIOT TPAH3UCTOP, U
nepBuyHasi OOMOTKAa KAaTyUIKM 3aXUraHus 3aMblKaeTcs Ha «waccy». llpu
MPOXOXKJEHUU aMIUIUTYyAbl uyepe3 Touky U=0, TpaH3UCTOp 3aKpbIBaeTCs, 4TO
OPUBOJAUT K Ppa3MbIKaHUIO TMEPBUYHOM LENM KATYyHIKM 3aXKUTAaHUS U

BO3HUKHOBCHHIO UCKPLI.

+

.—«».L -

Puc. 13. [IpuHuunuanbsHas 3J€KTpUUECKas cXeMa TPAH3UCTOPHOM CUCTEMBI
3QKUTAHUS C UHAYKTUBHBIM JATYMKOM: |-KaTyIlKa 3aKUTaHusl; 2-pacipeacIUTelb
3aKUTAHNA; 3-UHIYKUMOHHBIM naTuuk; 4-3y0uatelii poTop; S5-kommyrtarop; 6-
TPaH3UCTOP; 7-BBICOKOBOJIBTHBIE IIPOBOA; 8-CBEUN 3aKUTaHUS



1.4.3. MuKpoOnpoueccopHasi CHCTEMA 32KUTAHUS «X0JI0CTAs HCKPA»

MUuKpoOInpoLecCcopHble  CUCTEMBI 3aXKUTaHUs TI03BOJISIET 0OoJjiee TOYHO
ONPENEIUTh ONTUMAIBHBI YIrOJl OINEPEKEHUs 3aKUTraHus, oOecredynBas TeM
CaMbIM YJIYYIIEHUEM JMHAMUYECKUX XapPAKTEPUCTUK aBTOMOOWIISI, TOIUIMBHYIO
HSKOHOMUYHOCTh M CHM)KEHHE BpPEAHBIX BBIOPOCOB B aTMochepy. A moaaep:kaHue
yria OIEepEeXEHUs 3aXKUTaHWs Ha IOpore Hayajga JETOHAIMM I103BOJISET
00eCreunTh MOBBIIICHHE MOIIIHOCTH U TPUEMHUCTOCTH JIBUTATEIIS.

biiok — cxema MHKpPONPOLIECCOPHON CUCTEMBI 3AKUTAHUSA «XOJIOCTast UCKPa»
npeacTaBieHa Ha puc.14 W COCTOMT W3 JATYMKOB, 3JIEKTPOHHOrO OJoKa
ynpasienus (ObY), kaTymek 3aKUraHus, BbICOKOBOJIBTHBIX MPOBOJOB M CBEUYEH
3aKUTaHMUS.

VYron omepexeHHs 3aKUTaHHUsl PACCUUTHIBACTCS OJIOKOM YIpPaBJIEHUS Ha
OCHOBE MH(OpPMaIUU OT JaTYMKOB YaCTOTHI BPAILIEHUS U MOJIOXKEHUS KOJIEHYATOTO
Baja N, Harpy3ku Ha jBuratenp P,Q, TeMmeparypbl OXJIaXAarolen XKUIKOCTH f,
JNeToHauu JleT, y4WThIBaeTCs TaKKE BEJIMYMHA HAIPSDKEHUS aKKyMYJSTOPHOU
Oarapen U. Eciu HanpspkeHue akKyMyJsiTOpa OTJIMYAETCs OT 3TaJOHHOrO, TO B
MOMEHT BKJIIOYEHMsI KaTyIIKH YroJl 3aMKHYTOTO cOCTOsiHuSI KOHTakToB (Y3CK)
CABUTAETCS BIEPE WIH HA3a ISl JOCTH)KEHUS ITOCTOSSHHOM MOITHOCTH pa3psja.

-[0#12V YK3

Q,p
=

= 9BY 2

| f ‘ Kntoy ynpas-
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Puc. 14. bnok-cxeMa MUKpPOIPOLIECCOPHON CUCTEMBI 3aKUTaHUA: N — JaTYUK
YaCTOTHI BPAIIEHUS U MOJIOKEHUS KoJeH4yaroro Bana; Q, P — maTymk Harpy3ku Ha
JBUTaTelib, K — JMaTyuk TemmepaTypbl oxjaxjaaromend xuakoctu; U — curHan
HaNpsODKCHUs akkymyistopa, Jler — pgatumk getoHanmu; f — KOHEYHBIH



BBIKJIFOUATEIb JAPOCCENBHON 3acCOHKH; OBY — 31€eKTpOHHBINA OJIOK yIpaBJieHHUS;
JAK — nByxkananpHbli kKomMMmyTaTop; K3 - karymku 3axuranus; C3 — cBeun
3axkuranus; MK — snekrpomarauTHbIN Kianan cucteMbl JI1XX kapOroparopa.

JlaTyuk  4acTOTBl  BpAIIEHUST W TMOJOKEHUS  KOJIEHYAaToro  Baja
YCTaHABIMBAETCA PSIAOM C MapKEpPHbIM JUCKOM U TNpeJHa3HauYeH Ui
OMpeIeNIeHHs] YaCTOThI BpailleHus kosieHuaroro Bana (KB) u nmonoxenus 1-ro u 4-
ro muwiuHapa oTHocutTelbHO BMT. Jlist 3TOro MapkepHbIM IUCK HMMEET [IBa
MPOIYILIEHHBIX 3y0a, KOTOpbIe 00BIYHO HE Aox0a4T 10 BMT Ha yron 120rpan.

Harpy3ka Ha nBurarenb OmpenesnsieTcs ¢ MOMOIIBI0 JaTyuka abCOIIOTHOTO
JIaBJICHHS BO BCACHIBAIOIIEM KOJUIEKTOPE WM JaTYMKa pacxoja Bo3ayXxa.

NMiynbCHBIE CUTHANBI OT JaT4dKa 4YacTOThl BpAIICHUS M  IOJOKEHUS
KOJICHYAaTOro Bajla MOCTYHNaloT BO BXOJHOM QopMupoBaTesib, KOTOPbIN
npeoOpa3yeT uX B UMITYJIbChI IPSMOYTOJIbHOU (POPMBI.

[Ipu co3manuu HOBOTO JBUTaTeNsl pa3pabOTYUKU MPOBOISAT €r0 UCIIBITAHUE B
IIOJIHOM JMana3oHe CKOPOCTEW W Harpy3ok. [l KakJI0ro cOYeTaHHs CKOPOCTH U
Harpy3ku W Tpv (QUKCUPOBAHHOM TEMIEpAType OXJKIAIOMEH KUIKOCTH
(porpeThIil IBUTATENh) ONPEACISIIOT ONTUMAIbHOE 3HAUYCHHUE YIJIa OTEPEKCHUS
3akuranus. IlomydyeHHbIEe MaHHBIE B BHJE MAaTpuilbl 3anuckiBatorcsi B [I3Y
(MOCTOSTHHOE 3allOMHUHAIOIIEE YCTPOMCTBO) 3IJIEKTPOHHOTO OJIOKAa yIpaBieHUs
(OBY).

[Tocne momy4yeHust uHpOpMaIMU O YAaCTOTE BpALIECHUS KOJIEHYATOrO Bajla U
HArpy3Ku Ha JBUTATeNb OJOK YNpaBlieHUs BHIOMPAECT M3 MATPHIlbI, 3alIMCAaHHON B
[13Y, HeoOXoauMBbIii B JaHHBII MOMEHT YIOJl ONEpPEKEHUS 3aKUTaHHUs. 3aTeM
BHIOpAaHHOE 3HAUYEHHE KOPPEKTHUPYETCS B 3aBUCUMOCTH OT TEeMIEpaTyphbl
OXJIAKIAIOIEH JKUIKOCTH M TeMIIepaTyphl BO3AyXa IMyTeM YMHOXKEHHUS 0a30BOTO
3HaueHus: YO3 Ha KOA(QPUIIMEHT KOPPEeKUHUH IO TeMIlepaType OXJaxkaaroen
KUIKOCTHU (4eM HmKe TemriepaTrypa, TeMm Boime YO3). Koaddunuent koppekiuu

0 TEMIIepaType TakxKe 3anucad B ojiHou U3 matpul [13VY.



Croco6 pacmpeneneHusi BbICOKOBOJIBTHOW HEPTHH OJHOBPEMEHHO K JIBYM
cBeuaM 3aKHTraHus Ha3eiBaroT MetojoM «Waste Sparky, T.e. — «xomocrast HCKpa

(puc.14).

Korma BropuuHas oOMOTKa MOJy4YaeT CUTHAJI Ha pa3psisi, UCKPbl MPOUCXOIAT
Cpasy B JIBYX LWIMHApax. Pa3psa OIHOM CBEYM NPOUCXOIWUT B LMIMHADPE, TAC
3aKaHYMBACTCS TAKT CXKATHUA, a BTOPOM CBEUM — B LUJMHAPE, 1€ 3aKaHYMBACTCSA
TakT BbITycka. IlepBas cBeua mMoOMKUTaeT pabOUYyl0 CMECh, a BTOpas HCKpa
Tpatutcs BXoJiocTyro. IlonsipHOCTh MCKpBI OyleT NMpaBUIBHBIM TOJBKO B OJIHOM
CBEYE, a B APYroi - HENPABWIbHBIM, TAK KaK HAIpaBJIEHWE TOKAa OyJIeT 0OpaTHBIM.
[leHTpanbHBIA 3JIEKTPOA JOJKEH OBITh IMOJOXKUTEIbHBIM, a NepudEepuiHbIl —
oTpulareapHbIM. HanpsbkeHue BTOpUUHOM 0OMOTKHM cocrtaBisieT 37kB, dro
BIIOJIHE JOCTATOYHO JUIsl TIOJIEPKAaHUS pa3psiia B JBYX CBEYaX OJHOBPEMEHHO.
N3-3a HAMU4Msl «XOJIOCTOM MCKPBD» CBEUU M3HALIMBAIOTCS ObICTpEE, U IOITOMY UX
OPUXOJIUTCS 3aMeHATh Kaxaele 20 Thic. kM mpodera. llepBuunas oOMOTKa
KaTyIIKK 3axuranus uMmeet conportusienue 0,5+0,05 Owm, a Bropuunas — ot 11 o

16 xOm.

1.4.4. MukponpoueccopHbie CHCTEMbI 32:KUTAHUS ¢ MHAUBHUAYAJIbHBIMH

KATyLIKAMM

B cucreme 3axuraHus ¢ HHIMBHAYyaJIbHBIMM KAaTyIIKaMH Ka)kaash CBeda
3a)KUTaHUsl 00CITY)KMBAETCS OTJIETbHOM KaTyIIKOW 3akuranus (puc. 15).

[Tpu 3aMbIkaHUU TEPBUYHON OOMOTKHU U U3-3a MEUICHHOTO HapacTaHUs TOKa
B HEW, BO BTOPUYHONH OOMOTKE MHIYLHPYETCS OTHOCUTEIHHO HEBBICOKOE
HanpspkeHue nopsaka 1-3 kB. B cucremax 3axkuraHus ¢ WHAWMBUIYaJTIbHBIMHU
KAaTyIIKaMH 3TOTO HAIpsHKEHUE JOCTaTOYHO JUIsl BO3HUKHOBEHHMS HCKPOBOIO
paspsaa MeXIy OSJEKTPOJaMH CBEUM 3XUTaHUs M BOCIUIAMEHEHHUs paldoueit

CMECH. ITO MOXKET IMPUBECTH K IMMOBPCKACHUIO ABUTATCILA.



Jlnst  mpenotBpamieHuss 00pa3oBaHMS WCKPHI TOCIEIOBATEIHHO B IIEMb

BTOpH‘-IHOﬁ 0OMOTKH KaTYyIIKX 3aKUT'aHusl YCTaHABJIMBACTCS HOI[&BHTCHBHblﬁ A0

8 (puc.15).
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Puc. 15. Cucrema 3axuranus C WHIWBUAYAJIbHBIMH KaTylIKamu: |-
aKKyMyJISITOp; 2-3aMOK 3axkuraHus; 3-OJIOK ympaBieHus; 4-AaTYMK YacTOThI
BpAIlICHUSA KOJICHYATOrO Baja; S-IaTYUK IIOJOKEHUSI KOJEHYaTroro Bajna; 6-
KaTyIlIKA 3aKUTaHUs; 7-CBEYa 3aKUTaHUs; 8-TI0JaBUTEIbHBIN THOI.

[Ipy MexaHW4YECKOM pacCHpelesieHUA BBICOKOIO HAIPSKEHUSI 3TOT paspsl
MOAABISAETCSI B HCKPOBOM IIPOMEXKYTKE paclpeeNuTeNss MexXAy OEryHKOM U
KOHTAaKTaMHM Ha KpBILIKE paCHpEeACIuTeNs 3aXUraHus. B cucreme 3aKuraHus
«XOJIOCTasi MCKPa» ATOT pa3psi MOJAABISETCS 32 CUET BBICOKOTO HAIPSIKCHUS
po0os COeTMHEHHBIX MTOCIIEA0BATEBHO IBYX CBEUEH 3a)KUTaHMUs.

CucTteMbl 3aXUTaHUs C WHAUWBHUAYAJIbHBIMU KaTyIIKaMU MPEINOYTUTEIBHO
JIUArHOCTUPOBATH 10 OCIHUJUIOTPaMME MEPBUYHOTO HanpsbkeHus. st mpoBeaeHus
JUATHOCTUKU OCUMJUIOTPAMMBI HAMNPSKECHHUS CHUMAKOTCA MNYTEM IMOOYEPETHOTO
MOACOCIMHEHUS OCIMIUIOrpaUyYecKoro mryna K TMEPBUYHBIM IIEMSIM KaTyIIeK
3aKUTAHUSL.

OnHako B OTAENBHBIX KOHCTPYKIHUSX B KOPIYC WMHIMBUAYAJIBHOW KaTyIIKH

3QKUTaHUS MOXKET OBITh BCTPOCH CHJIOBOU KaCKaJd YIIpPaBJICHUA HCpBH‘IHOﬁ



OOMOTKOM KaTyIIKH, W3-32 Yero ChEM OCIHWUIOTPAMMBI HAMNPSOKCHUS Ha
MEPBUYHOM OOMOTKE KATyIIKM MOXKET OBITh HEBO3MOXKEH, 4YTO JeliaeT
HEBO3MOKHBIM TMaTHOCTUKY CHCTEMBbI 3)KUTaHUS 110 TISPBUYHOMY HAMPSIKEHUIO.
JIJIsl MMarHOCTUKYU CHCTEMbBI 3KUTAHUS C HHIAUBUIYATIbHBIMH KaTYITKAMH 10
BTOPUYHOMY HAIPSHKCHUIO, TPUMEHSETCS YHUBEPCAIBHBIN HAKIATHOW EMKOCTHOMN
JaTYMK, KOTOPBIA MOOYEPETHO YCTAHABIMBACTCS HA KATYIIKU 32)KUTAHUS.
NunuBrayanbHble KATyIMIKKM —3aKWTAHUS KOHCTPYKTHBHO MOTYT  OBITh
00BbEIMHEHBI B MOJTYJIb(H), KOTOPBIH(€) yCTaHABIMBACTCS(FOTCS) HEIOCPEICTBEHHO
HaJ[ CBeUaMH 3aKUTAHMS, U KPETUTC(ATCS) K KPBIIITKE TOJIOBKH OJIOKA ITUIHHIPOB
(puc. 16). Momynb WHIUBHAIYAIBHBIX KATYIICK 3a)KUTAHUS MOXET COCTOSITh W3
JBYX-IIIECTH WUHJMBUIYAIbHBIX KaTyliek. Kpome Toro, B MOJyJib MOTYT OBITh
BCTPOCHBI CHUJIOBBIC KAaCcKaJbl YIIPABIICHUS MTEPBUYHBIMU OOMOTKAMHU KaTYIICK, W3-
3a 4ero ChEM OCIMIUIOTPAMM HAIPSOKEHUST HA TIEPBUYHBIX OOMOTKax KaTyIIeK

MOJKET OBITh HEBO3MOKEH.

Puc. 16. Moaynp MHIMBUAYAIbHBIX KATYIIEK 3a)KUTAHUS.

Jns nuarHOoCTUKK MoayJfsi(ed) WMHAMBUIYATbHBIX KaTYIIEK 3a)KUTaHUsS 10
BTOPUYHOMY HANPSDKEHUIO, IPUMEHSIETCS] YHUBEPCAIbHBIA HAKIaQAHOM EMKOCTHOU
JaTYUK, KOTOPBIM TOOYEPEAHO YCTAHABIMBACTCS Ha KaTyIIKU 3a)KUTaHMUS,
BCTPOCHHBIE B MOIYJIb.

B HEKoTOpbhIX BapHaHTax MCIOJHEHUS MOJYJIEH WHAUBHUAYAJIBHBIX KaTyLIECK
3KUTAHUS DJIEKTPUUECKOE T0JIE BTOPUYHBIX OOMOTOK KaTYyIIEK KOHCTPYKTHBHO
DKPAaHUPOBAHO, BCJICICTBUE YETO0 ChEM CHUTHAJAa C IIOMOIIBK) HAKIIAJIHBIX

€MKOCTHBIX IJIJACTUH HEBO3MOXKCH.



Ha HexkoTophIX IBUraressix NpUMEHSAETCS WHAMBUAYAIBHOE AUCTAHLMOHHOE
3QKUTAaHMUE, IIepeadya TOKa BBICOKOTO HAIpsDKEHHMS OT KaTrylleKk K cBe4YaMm
3aKUraHusi o0ecreunBaeTcsl BBICOKOBOJIBTHBIMM IIPOBOAaMH. B Kopmyc kaTymiku
MOKET OBITh BCTPOCH CHJIOBOM KacKaja YNpaBieHHs MEPBHYHON OOMOTKOM
KaTyIIKH, U3-32 YEro ChbEM OCLMIUIOIPAMMBbl HAPSKEHUSI Ha TIEPBUYHON OOMOTKE
KaTyIIKM MOKET OBITh HEBO3MOKEH, YTO JI€JaeT HEBO3MOXKHBIM JMATHOCTUKY
CUCTEMBI 3)KMI'aHMS MO0 MEPBUYHOMY HAIPSDHKEHUIO. Takue KaTyIIKd 3aKUTaHUS
MOTYT OBITh KOHCTPYKTUBHO OOBEIMHEHBI B O/IUH OJIOK.

/I [MAarHOCTHKM WHAWBUAYAJIBHOTO JHCTAHUWOHHOTO 3aKUTAaHMS 10
BTOPUYHOMY HANPSKEHUIO, IPUMEHSAETCS YHUBEPCAIBHBIM HAKIAAHON EMKOCTHOU
JATYUK, KOTOPBIA II00YEPENHO YCTAHABIMBACTCA HA KATYIIKA 3a)KUTaHUs,
BCTPOEHHBIE B MOJYJIb.

B HekoTOpbIX BapuaHTaxX WCIHOIHEHUS HWHIMBUIAYAIBHBIX AUCTAHLIMOHHBIX
KaTylIeK 3aXUTaHusl DJJIEKTPUYECKOE TIOJ€ BTOPUYHBIX OOMOTOK KaTyLIEK
KOHCTPYKTUBHO JKPAaHUPOBAHO, BCIIEACTBUE YEro ChEM CHTHAJA C IOMOIIBIO
HAKJIAJHBIX EMKOCTHBIX IIJIJACTUH HEBO3MOXKEH.

HekoTtopple  nBurarenn  OCHAIAKOTCS ~ WHAWBUAYAJIbHBIM  JIBOMHBIM
JUCTAHIIMOHHBIM 3a)KUTaHueM, Oyarojapsi 4emMy CYIIECTBEHHO CHMIKAETCSl PUCK
J€TOHAIMOHHOTO CrOopaHMs, U MOBBIIIACTCS HAAEKHOCTb pabOThl JABUraTesst B
nenoM. Kaxaplid HUIMHAP TAKOTO ABUTATENS OCHAIUEH IBYMS CBEYAMM 3a)KUTaHUS

(puc. 17).

Puc. 17. UnquBryaibHOE JBOMHOE JUCTAHUIMOHHOE 3aKHTaHNUE.



NHnuBuayanbHOE TBOMHOE MUCTAHIIMOHHOE 3a)KUTAHWE COCTOUT M3 MOJYyJeH
3QKATAHUS, KaXABIH W3 KOTOPHIX BBITIOJHEH W3 JIBYX WHIWBHIYATbHBIX
JMCTAHIIMOHHBIX KaTylleK 3akuraHus. Kaxaplii Takoit MOayib 0OCITYy»KHBAeT IO
JIB€ CBeUM OJHOTrO HwinHApa. [lepegady Toka BEICOKOTO HAMPSIKEHUSI OT KaTYIIEK
K CBE€YaM 3aKUT'aHUsl, 00€CTIEUMBaIOT BEICOKOBOJIBTHBIE ITPOBOJIA.

NHnuBuayanbHOE JBOMHOE MMCTAHIIMOHHOE 3a)KUTaHWE NPH TPOBEICHUH
JIMarHOCTUKM HEOOXOJUMO paccMaTpuBaTh KakK JBE€ HE3aBHCUMBIE CHUCTEMBbI
WHJIUBUAYAJIbHOTO  JUCTAHIIMOHHOTO 3a)XKUTaHUS W JUarHOCTUPOBaTh  MX

IMOOYEPETHO.

2. MeTtoanka QTMATHOCTHKH CHCTEM 32:KMTaHMs ¢ MOMOUIbI0 HU(POBOro
ocumwiorpagpa «MOJUC OCA 4/2»

Leab pa6oThl: U3y4yUTh KOHCTPYKTUBHBIE OCOOEHHOCTH CHUCTEM 3a)KUTaHUS;
OCBOMUTH TPOIIEYPY YCTAHOBKH MPOTPAaMMHOro oOecrieueHuss IudpoBOro
ocimuiorpaga  «OCAy»; H3yduTh YCTPOMCTBO W KOHCTPYKIIMIO IU(PPOBOTO
ocuiorpaga «OCA»; 0CBOUTh METOJIUKY HCIIOIB30BaHUS pabouel MporpaMMel
U nopsiiok paboTel ¢ ocimsuiorpadgom «OCAy; uccienoBath BIUsHUE TE()EKTOB

CUCTEM JIBUTATEJI HAa BETMYMHY POOUBHBIX HANIPSHKEHHM.

2.1. YcmaHoeka npozpammHoz2o ob6ecneveHust

JI7isi yCTaHOBKM TPOrpaMMbl HeoOxoauMmo 3amyctuTh (ain Modis10104.exe
Ha YCTAaHOBOYHOM JIMCKE MporpaMMmbl. B TOSBUBIIEMCS OKHE Ha)XKaTh KHOIKY

«IIpoaomKuTHY U BRIOPATh HEOOXOAMMBIE KOMITOHEHTHI JIJIs1 yCTaHOBKU (puc. 18).
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Puc.18 BpiOOp KOMIOHEHTOB sl YCTaHOBKH.
Haxarp kHOmKy «/lasee» W mOkKIOarbcsi yCTaHOBKH Iporpammsbl. Ilocie

YCTaHOBHU KOMIIOHCHTOB HCO6XOI[I/IMO YKa3aTb HA3BAHHUC (bl/IpMBI IMPOU3BOAANICC
06CHY)KI/IB3HI/IC apTomooOmieii. Ilo YMOJTYaHHUIO YCTAHABJIMBACTCSA HA3BAHUC

(bupmbI-ipon3BoaUTENd. BbIOpaTh M3 MpeiaraeéMoro CHucKa ra30aHalu3aTop

(puc.19).
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Danee

Puc. 19. Beibop Tuna razoananusatopa.

Jlo)KIaTbcsi OKOHYATENILHOW YCTaHOBKH TIPOTPAaMMbl M HaXKaTh KHOIKY
«Finishy. TTo okoHYaHUIO YCTAaHOBKH HEOOXOAUMO TEPe3arpy3uTh KOMITBIOTED.
[Tocne mepesarpy3ku Ha paboyeM CTOJIE MOSIBUTCS SIPJIBIK IPOTPAMMEI

ocimsuiorpada «OCA».

2.2. YcrpoiicTBo U KOHCTPYKums ocuusuiorpagpa «MOAUC OCA 4/2»
OO6muit Buj ocuiiorpada npeacrapieH Ha pucyHke 20.
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Puc. 20. OOumit Bun ocmwmiorpada: 1-momyns ocumiorpada; 2-USB-
kabenpb; 3-matuuk TOKa; 4,5- EMKOCTHbIE JaTYMKH BBICOKOTO HAIPSKEHUS
(MONOKUTENBHBI W OTPUIIATENIbHBIN); 6-TaTYMK TIEPBOTO  IMHWJIMHIpA; /-
YHUBEpCAIbHbIA KaOeb.

-\EIFI OD guo r:anO GDO OCIO

Ocumnorpad mpeacraBiasieT coooi MOIYIb 00padOTKU 1, MOAKITIOYAaeMbIA K
KoMmpioTepy uepe3 kabenp USB 2. K moxmymo 00paboTKM MOAKIIOYAIOTCA
€MKOCTHBIE JATYMKU BBICOKOTO HAIMPSIKEHUS C MOJOKUTEIBLHON U OTpULIATEIHHOM
MOJIIPHOCTBIO 4,5 ¥ MHAYKTUBHBIN JaTUYMK CHHXpOHU3alMK 6, TaTyuka Toka 3, a
TaK)K€ YEThIPE YHUBEPCATBHBIX KAOCIsI ¢ KOMIUIEKTOM IEePEXOTHUKOB 7.

Ha IIK ycranaBnuBaercst mporpaMMHoe o0OecrieueHne ociuiorpada.

Moayns 00paboTkH oOecrieurBaeT HOPMHUPOBAHHE BXOIHBIX CHUTHAJIOB
ociuiorpada, 3aluTy OT epeHanpssKeHuil U GuibTpanuio oT nomex. Ha 3anneit
MaHeIM MOJIYJISI pacroyioxeH pazbeM unrepdeiica USB mist noakmouenus k 1K, a
TaK)Xe CBETOMO/I, MHAUITUPYIOIMINN MUTAHUE MOIYJIS.

Ha puc. 21 uzo0OpaxeHa nepeaHsis nmaHeib Moayist o0paboTku ocrusuiorpada.
i\
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Puc. 21. Moaynbe o0paboTku CUTHaNOB: 1,2- pa3bembl ISl MOJKIIOUYEHUS
JJaTYMKa BBICOKOTO HANPSIKEHUS MOJIOKUTEILHON U OTPULATEILHON MOJSPHOCTH;
3-TymMOJiep TEpeKIIIOUEHHs Uara3oHa W3MEPSIeMOro HarpshKeHus; 4-Tymonep




MNEPCKIIOYCHHA TUIIA BXOA4A, 5-pa3LeM AJI1 TTIOJAKIIFOYCHUST YHUBEPCAJIbHBIX Kabeei
n JaT4YUKOB.

[IBeT pa3beMOB Ha JMIIEBOM HaKJIEHKe MOIyJs 0OpaOOTKH COOTBETCTBYIOT
LBETY Jy4eil Ha sKpaHe ocLuiorpada.

Pazsembr KB+ u KB- (puc.21) npeaHa3zHaueHbl I MOAKIIOUYCHUS JaT4HKa
BBICOKOT'O HAIpPsKEHUS MOJIOKUTEIBHOW U OTPUIIATENIbHON MOJIIpHOCTH (puc.21).
Ob6a »Tux BxoAa 00pa3ylOT Oenblii Jiyd Ha dKpaHe ocuuuiorpada,
NpeIHAa3HAYCHHBIM [JI1 TPOCMOTpa CHUTHajla BTOPUYHOM €M  CHUCTEMBI
3a)KUTAHUS.

Kaxnomy pa3zpemy kaHanma (puc.21) Ha Moayne oOpabOTKH COOTBETCTBYET

nBer Jyya ocuwuiorpada. [lanHele KaHanbl —ociuuuiorpada - sBIsSETCS
YHUBEpPCAIbHBIMM W TPEJHAa3HA4YEeHbl I HIPOCMOTpa JIOOBIX CUTHAJIOB B
IUarna3oHe TEXHUYECKNX XapaKTEPUCTUK ocluiuiorpada.

TymOnep x1/x10 (puc.21) u3MmeHseT aAuana3oH BXOJHOIO HAaIPSKEHUS
50B/500B. Tymbnep ~/- (puc.21) wu3MeHseT TuN BXOJa KaHajga —
3aKPBITHII/OTKPBITHIH.

Eciu tymOGnep nenutens KaHaia YCTaHOBJIEH B mnosoxeHue ‘“x10”, To
3HAYEHUS U3MEPSAEMbIX HANPsLDKEHUM U1 JTaHHOTO KaHaja He0OXO0AMMO YMHOXATh

Ha 10 115 moydeHus peaibHbIX 3HAYEHUM.

2.4. PaGouas nporpamma ocunsuiorpagpa «OCA»

PaGouast mporpamma oOecriedyuBaeT B3aMMOJICHCTBHE MOAYJS 0OpabOTKH C
KOMITBIOTEPOM, @  TaKKe  BBIMOJHSAET  HEOOXOAUMBbIE  MaTEeMaTHYECKUE
npeoOpa30BaHus U BHIBOJ HA 9KPaH MOHUTOPA.

Buemnuii nnTepderic ocruiorpada m3oOpakeH Ha puc. 22 W BKIIOYACT
5KkpaH (103.7), MATh TPYNI YOPABISIOMMX AJIEMEHTOB (103.1-1103.5) u
YOPABJISIFONTUN SJIEMEHT 71l MPOCMOTPA/TIPOKPYTKH  CUTHAJIA, COXPAHEHHOTO B

namsTH (103.6):



Puc. 22. Buewnuii uatepdeiic ocuusmiorpada.

['pynna ynpapisromux 31eMeHToB 1 (puc.22) cOCTOUT U3 ABYX TPy KHOIOK

Y BBITIAJIAFOIIETO crucKa (puc.23).
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Puc. 23. I'pynna ynpaBisitolinX 3JI€MEHTOB.

KHomku BepxHel rpynmsl npeaHazHadeHs! (puc.23):

e KHonka 1: oTKpbITh (il - 3arpy3ka JaHHbIX U3 (aiina;

e KHomka 2: coxpaHuTh ¢daili — coxpaHeHne HaOpaHHBIX JaHHBIX;

e KHonka 3: 3arpy3uTh NOpEeAyCTaHOBKM — JUII  BCEX  KaHAJOB
YCTaHaBJIMBAIOTCS PAHEE COXPAHEHHBIE 3HAYEHUS aMILIUTY/ b, PA3BEPTKU U JIp.

e KHomka 4: COXpaHWTh TMPEAYCTAHOBKM — COXPAHEHHE YCTAHOBOK
(ammunTya, pa3BepTKa) BEIOOPOYHO MO KaHAJaM;

e KHomKa 5: BBI30B CIIPaBKH MO ociuuiorpady;

e KHomka 6: BBIXOJ] U3 TpOrpamMMBbl ociuiuiorpada;



Hwxusia rpynma kHomok “ABToycTaHOBKM™® (7) mpelHa3HadyeHa IS
aBTOMATUYECKON HACTPOMKH PY4YEK Ppa3BEPTKU IO aAMIUIUTYJIE€ U BPEMEHU IS
yIOOHOrO OTOOpa)K€HWsl BBIOPAHHBIX AKTUBHBIX KaHanoB. Jlng kaHama, mo
KOTOpPOMY BbIOpaHa TEKyIlas CHUHXPOHHU3ALMs, BO3MOMKHBI CIIEIYIONINE BHUIbI
PEXMMOB aBTOYCTAHOBOKU: YETBIpE MEPHOJa, OJIUH NEPUOJ, HapacTaloIuil (ppoHT
CUHXPOHU3ALIMH, CalaloUi (POHT CHHXPOHU3ALIUY.

Brimaparonuit cnicok “TlocnecBeyenue” (8): mociecBeueHUE 0TOOpakaeTcs
OJTHOBPEMEHHO JUIsl BCEX aKTUBHBIX KaHaJOB. [loaepknuBaroTcs Caenyronme BUIbl
MIOCJIECBEUEHHUS: OTKIIFOUEHO, OBICTPOE, Cpe/IHEE, MEIUICHHOE, BCET/Ia.

['pynna ympaBisiomux 3JeMeHTOB 2 (puc.22) COCTOUT U3 ABYX TIpynn

KHOIIOK, JIBYX YIPABJISIFOIINX PYy4Y€K U BBINAJIAOIIETO criicKa (puc.24).
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Puc. 24. I'pynna ynpaBisitolinX 3JI€MEHTOB.

Bepxwusist rpynna kHomnok (1) mpenHasHadueHa it BbIOOpa aKTUBHOTO JIydya.
CwMmeleHue Jiyda Ha 3KpaHe pyukoil (2) m macmTad mo BepTHKanu pydkou (3)
JIEUCTBYIOT JJIsi BEIOPAHHOTO aKTUBHOTO Jiyda. KHONkM 4 1 5 mpenHa3HaYeHbl IS
3arpy3Ku U COXPaHEHUS CUTHaJIa aKTUBHOTO JIyda.

Brimagaromuii  CIHUCOK — YNPAaBISIET JIy4OM: BKJIIOYEHHUE, OTKIIIOYEHUE,
oToOpakeHue curHana u3 ¢aina, muddepennnansaoe Bkaouenue (1+2 u 3+4).

CoxpaHeHHE€ U OTKPBITHE OCHIUIOTPaMM JOCTYIMHO JBYMs pPa3HBIMU
croco0aMu — MO KHOIKaM B YIpaBJsionied rpymme | ¥ mo KHOmKaM B rpyrie 2.
Paznuna B cnenytomeM: B rpynne 1 KHomka “coxpaHuTh B ¢aiia” padoTaer cpasy
JUIS BCceX “BKJIIOUEHHBIX Ha JAHHBIH MOMEHT KaHAJIOB, COOTBETCTBEHHO KHOITKa

“OTKpbITh (hail’” B JAaHHOM MEHIO OTKPOET COXpaHEHHBbIE JlaHHBIE Cpasy



HECKOJBKHX KaHAJIOB M OTOOPA3UT UX B MOPSKE OYEpEeAr MO JIydaM — KPACHBIH,
YKETHIN, 3€TICHBIN, TOTyO0H, OCITBIi.

“CoxpanuTh”’ U “OTKPBITH’ B TPYNIE YIPABISIOUUX 3JIEMEHTOB 2 paboTraer
TOJIBKO JIJIs1 BHIOPAHHOTO KaHaJIa.

[Ipu coxpaHeHUM AAHHBIX MpeajiaraeTcsi BBECTH OMNUCaHuEe K ¢aiiny, npu
OTKPBITUM — oMnucaHue ¢aiiaa BBIBOJAUTCA B MEHIO “OTKpBITH (ailn’ crpasa

(puc.25).
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Puc. 25. OKHO «COXpaHEHUS» U «OTKPBITUs» (aiia ruarpamm.

['pynna usmepenus 3 (puc.22) npenaHazHadeHa JJig YIPaBICHUS METKaMu U

BKJIFOUEHHEM OTKJIIOUEHHUEM M3MEpPEHHH (prc.26).
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Puc. 26. I'pynna ynpaBieHrs METKAMMU.

YCcTaHOBKa TMO3UIMA METKA W JAEIbTa-METKU IIPOU3BOJUTCS AKTHUBALIUEH
COOTBETCTBYIOMIEH pyukd (2) i (5) (HaxkaTh Ha HEE MBIIIKOK), a 3aTeM JBONHBIM
e IukoM B padoueit obsactu Ha skpane [IK. [TosBuBmIascs TuHUS MOXKET OBITh
TOYHO MEpEMEIIEeHa MPHU TOMOIIM CTPEJOK Ha KIABHATYpEe WJM BpPALIECHUEM
cooTBeTcTBYIomed pyuku (2 wim 5). Kuonku A u t (4) ompenenstoT Tum
U3MEpEeHUi i1 MeTok: A — aMIuTya, t — Bpems. Metka (2) oTroOpakaer B OKHE
(1) cMmemieHne Moa0KEHU METKA OTHOCUTENIBHO HYJIEBOM JIMHUM (IO aMIUIUTYJE),

WM Havasla pa3BepTKu (10 BpeMeHu). [lenbTa — MeTKa - CMEeIleHue OTHOCUTENIbHO



MeTkd B OkHe (6). Ilpm paboTe METOK MO AaMIUIUTYJAE B IIEHTPE TIPYIIIbI
OTOOpa)kaeTcs IBET Jy4a, OTHOCHTEJIBHO HYJIEBOW JIMHUH KOTOPOTO, MPOBOJIATCS
u3MepeHus. KHomka cOpoc yganser MEeTKHU ¢ 3KpaHa.

Brimagaromuii ciricok (3) BKIIFOYAET/OTKIIIOUAET aBTOMATHYECKOE U3MEPEHUE
CIIEIYIOIMX MapaMeTpoB AaKTUBHOTO Jy4ya: MakCUMyM M MHMHHMMYM CHTHala,
3HAYCHHUE aMILIUTYbI OT ITUKA JIO MUKA.

['pynna ynpaBieHus cuHXpoHuzauueid 4 (puc.22) npenHa3HadyeHa IS
yIOpaBICHUS CHUHXPOHU3allMEH, 3allyCKOM H OCTAaHOBKOM cOopa JaHHBIX

ociuiorpagom (puc.27).

3 5
_\\\—Crlﬂx::-::;?uu 0,250 B 4
|y /
_IO,anHpaTHmﬁ 0
2
e IE'IF'OHT YpoEEHE
FaHan [_ _l
_3 BB
'l_/_ Miyck Sron ‘Hﬁ‘-—_

Puc. 27. I'pynna ynpaBieHUs CHHXPOHU3AIUEN.

B Bemaparomem crmcke (1) BeiOupaercs nyd ocuruniorpada, mo KOTopomy
npou3BoAMTCS cuHXpoHu3anus. Kuomku (2) yka3piBaloT (POHT TeKyliel
cuHxpoHu3auuu. Kxonku (3) yka3blBalOT THUN CHHXPOHM3AIMM: aBTOMAaTUYECKas,
XKAyIIasi, OTHOKPATHAS.

Pyuka ymnpasnenus (4) 3agaeT ypoBeHb CUMHXPOHHU3ALMU, TEKYyIIee 3HAUCHHE
YpOBHsI 0TOOpakaercs B uuciaoBoM modie (5). B paboueit o6mactu orobpaxkaercs
MapKep CUHXPOHHU3AIMU B BUJIE TPEYTOJIbHUKA, IEPEMENIAEMOT0 10 BEPTUKAIH 110
JVMHUM Haydajia pa3BepTKU.

JIBe kHOMKM (6) cily>Kat JIJIsl 3aIyCKa U OCTAaHOBKHU Pa3BepTKH ocuusuiorpada.

Ecnu cOop [aHHBIX He MPOU3BOAMUTCS (HakaTa KHOIKA CTOIM), TO
ocunsuiorpad HaxXoIUTCS B PEKUME MPOCMOTPa HAOPaHHBIX WJIU 3arpy>KEHHBIX U3
(aiisia TaHHBIX.

['pynmna snemeHToB S5 (puc.22) npeaHa3HauyeHa JJis YIPABJICHUS Pa3BEPTKOM

ocmuorpada (puc.28).



Puc. 28. I'pynna yripaBieHus pa3BEPTKOM.

Pyukoii (2) BbeIOupaeTcs Kod(hOUIIMEHT pa3BEepPTKHU, TEKyIIee 3HAUYCHHUE
BeIBOAUTCS B mone (1). BpiOop nmamazoHa MWUIMCEKYHIbl WJIH CEKYHIbI
IPOU3BOJUTCS B BbINIaAaroeM MeHIo (3).

VYpaBasiomui 31eMeHT JJIs POCMOTpa CUTHANA PACIIONIOAKEH HAJ TpynnaMu
YOPABISIIOUIMX 3JeMEHTOB (puc.22 1o3.6). CiayXuT uisi TpOCMOTPa/TIPOKPYTKU
HAaOpaHHBIX JIaHHBIX. YTIpaBIIIET MO3UIMEN SKpaHa OTHOCUTEIIHO BCETO CUTHAJIA.
CMmelleHre TEKYILIEro 3HA4eHWs Havajla pa3BepTKH Ha JKpaHe OT peajbHOro
Hayaja pa3BEepPTKUM COXPAHEHHOI'O CHUTHajla OTOOpa)kaeTcsi B LU(PPOBOM IOJE
CHpaBa.

Ha paGoueit obmactu s3kpanHa (puc.29) oTtoOpakaroTcs: Hayajao pPa3BEPTKH
ociiorpamm curHainoB (1); HyseBble ocu sydeit (3); Tyun curHaioB (2); MeTKa
cuHXpoHu3auuu (4); MeTka M naenbTa-MeTka (5 u 6); u3MepseMble HapameTpbl

curnana(7).
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Puc. 29. PaGouas obnacTb SkpaHa.



OcuwinorpaMMbl U COOTBETCTBYIOUIME WM OCH Pa3BEPTKHU JIydel HMEIOT
OJIMHAKOBBIM LBET. MeTKa CUHXPOHU3AIlMH MEHSET CBOM LIBET B 3aBUCUMOCTH OT
Jy4a CHHXPOHU3AIUU.

Cerka nenmenuii mmeer 10 nenenuit nmo Beprukanu u 10 npemeHuidd 1o
TOPU30HTAIM, OJHO W3 KOTOPBIX HAXOIATCS MEPEN OChI0 CHHXPOHW3ALUU
(npenpictopusi). [lpu cMelieHUM METKM CHUHXPOHHU3AIMU 3a Tpelesbl dKpaHa
MOSBJISIETCS ~ aHAJOTMYHAsT METKa  TPEYyroJbHOW  (OpPMBI,  YKa3bIBAIOIIAS
HaIIPaBJICHUE TIOJIOKEHUSI METKH.

[Ipu cmenieHnn OCH Pa3BEPTKH AKTUBHOIO JIy4a 3a MPEAENIbl DKpaHa TaKXKe
MOSIBJIIETCSL  MapKep TPEyrojabHOM (QOpMbl, YKa3bIBAIOUIMWA  HaIpaBJCHUE
ITOJIOKEHUSI OCH.

HaxxaTtve npaBod KHONKH MBIIIN BbI3BIBAET AKTHUBU3ALMIO PYYEK METKH M
JIeJIbTa METKHU IT00YEPETHO.

JIBoitHOEe Ha)kaTue JIeBOW KHOIKH MBIIIM B paboyeill o0iacTu sKpaHa Mpu
AKTUBHOM PYYKE METKH WJIM JI€JIbTa METKH, BBI3BIBAET YCTAHOBKY METKH WU
COOTBETCTBEHHO JEJIbTa METKHU B TO MECTO, /1€ HAXOIUTCS KYpCOP MBIILIIH.

B pexume npocMoTpa, HaXaTHE W YIACPKMUBAHUE MPABOM KHOIKHU MBIIIN C
MEPEMELICHUEM MBIIIN BIIPABO WJIM JIEBO, CABUTAET CUTHAJ OTHOCUTEIBHO 3KpaHa.
DT0 e NEeWCTBHE BBHITIOJHACT YNPABIAIONIMK AIEMEHT 1oja pabodeil 00s1acThio

JKpaHa.

2.5. Hopsimok padorel ¢ ocuminorpagom «OCA»

3amyctuth porpammy «Moauc» Ha pabodem crosie. B mosiBuBIIEMcs OKHE
«I'maBHOE MEHIO» BBIOpaTh MapKy aBToMoOMIS (puc.30).
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Puc. 30. Bei6op Moaenu aBToMOOMIIS.

[Tocne moaTBepKaeHUST BBIOOpPA aBTOMOOWJIS MOSBHUTCS MEHIO, B KOTOPOM

BI)I6I/IpaeTCSI PCKUM «H3MepeHI/I$I» )51 «I[OI'IOJ'IHI/ITCJ'II)HBIe q)YHKHI/II/I». B PCKHUMC

«13mepenus» (puc.31) MOXHO JUArHOCTUPOBATh PabOTy AKKyMYJISITOPHOM

6aTapeH H TCHCpATOopa; ICpBUIHAA LCIIb, BTOPHUYHAA LCIIb, BTOPUYHAA ICIIb AYyTa,

CHUCTCMaA BIIPBICKA; I'a30aHAJIU3aTOP,; KOMIIPCCCOMCETPA, J'IHM6I[a 30HA.

Nameperns

BYOpu4HaA uens ayra
| CucTema Bnpeicka

| rasocaranusarcp

‘ Komnpeccomertp

{ nambpa soma

Puc. 31 MeHnro pexuma «M3mepenns»

B pexume «/lononuurensubie QyHKuum» (puc.32) MOXKHO

MYJIbTUMETPOM U OCLUILIOrPaPOM.

paboTtath C



Puc. 32. MeHnto pexuma «JlononHuTenbHbie QYHKITUN

2.7 llopsizok padoThI NPOrpamMMbl B pe:kUMe ocHuLIorpaga
Heo0xoaumo 3anmycTUTh NpOrpaMMy M MPOM3BECTU MOAKIIOYEHUE K LIENH
U3MEPSAEMOI0 JJIEMEHTA COIVIACHO WHCTPYKLUMHU [0 JKCIUIyaTalyd, OIMCAHHE

KOTOPOM MO>KHO BBI3BaTh KHOINKOM 5 B IPYNIE YNPABISAIOMMX dJIEMEHTOB |
(puc.)

B rpynne ynpasmstonux siaemMeHTOB 2 (puc.23) BbpIOMpaTh KaHal T0
COOTBETCTBYIOIIEMY IIBETYy. B BhIMamaromeM OKHE BBIOpaTh  MYHKT
«Bxioueno». C momompto pydku 2 (puc.24) yCTaHOBUTH HEOOXOIUMOE
MOJIOKEHHUE JIyda Ha dKpaHe. AHAJIOTHYHBIM 00pa3oM BBHIOMPATh W HACTPOWTH

OCTAJIbHBIE KAHAJIBI.
B rpynne ynpasnsomux 31eMeHToB 4 HaxumaTh KHOTIKY «Ilyck» (puc.28).

ITocne Havana paboOThl MPOU3BECTH HACTPOUKY pa3BEPTKU IO BEPTUKAIU (C
NOMOUIbIO PYKOSITKM B TpyIIe 2 pHUC. ) U MO TOPU3OHTAIH (C MOMOIIBIO

PYKOSTKH PHC. )

Jns  cuHXpoHM3alMM BbIOMpaTh KkaHan B rpynne 4 (puc.28) wu
MepeMEIICHHEM PYKOSTKA (PHUC. ) WM C TIOMOIIBIO CTPEJIOK Ha KIABUATYpE

YCTAHOBUTL ITOJIOKCHHUEC METKH HA SKPAHC U HANIPAKCHNUEC CHHXPOHU3ALIUH.

[locne mpoBeaenuss m3MmepeHuil HaxaTh KHONKY «Ctom» (puc.28). Ilpum

H€O6XOI[I/IMOCTI/I aHajiu3da OCHUJIUIOTrpaMMbl MCIIOJIB30BATH MCTKY MW JCJIbTa-



MeTKy. s 3Toro BbIOpaTh pPEXUM MEpEMENICHUS METOK A MO BEpPTHKAIH
(ammumntyga) win t o ropusoHTaNM (BpeMs) MU YCTAHOBUTH PYKOSTKOH 2
(puc.26) mMeTKy Ha HEOOXOAMMBIN y4yacTOK ocuuiuiorpammsel. Hampumep, ms
U3MEPEHHsSI BPEMEHU TOPEHUsSI MCKpPbl, METKY YCTAaHOBUTb Ha JIMHUIO
IPOOMBHOTO HAINPSKEHUS], a JEJIbTa-METKY Ha Y4acTOK IPEKpallleHUus TOpEeHUs
UCKpBI, TPU 3TOM HaJ PYKOATKOW METKa IOSBUTCS 3HAUCHHE WHTEpBaja
BPEMEHHU OT HYJIEBOW METKH, a HaJl PYKOSTKOH JeJIbTa-METKU MOSIBUTCA BPEMs

MCIKIAY METKON 1 ﬂCHBTOﬁ-MGTKOﬁ COOTBCTCTBYIOIICC BPCMCHU I'OPCHUA UCKPLI.

2.8. PaGora ¢ ocuuiiorpagom B pe:xxume «IlepBuunas uenny»

JlnarHoCTUpOBAaHUE TIEPBUYHON €M CHUCTEMBI 3aXUTAHUS MPOBOJUTCS IO
HalpsOKEHUI0 Ha  KIEMME  3aKWTaHusl, TMOJKIIOYEHHOM K  MPEPhIBATEIIO
MEPBUYHOIO TOKA KATYIIKH 3aKUTAHUSI.

Jnst paGotel ocumiuiorpoda B pexkume "llepBuunast 1ens” HE0OX0IUMO
MPUCOCIUHUTh  MOAYJIb  ocuWuiorpaga K  MPOBEPSIEMOMY  aBTOMOOWMIIIO
CJIEAYIOIIUM 00pa3oMm:

 YHUBEpCAJBHBIN Kabenb ociuiorpada k kanany 3 (puc.33), u MOAKIIOYUTh
32KMM KPacHOIO I1IB€Ta K BBIBOJY KAaTYIIKH 3aKUTAHUS, COCIUHEHHOMY C
npepsiBaTeaeM (KOMMYTATOpPOM), a 3aKUM YEPHOIro IIBETa - K Macce JBUTaTelIsl.

Bxonnoe nHanpspbkenue kanaina S00B, Tvun BXojia - OTKPBITHIN.

Kanan 1 Moayne Kawan 3
X1 = Ocunnnorpatha X10 =

Puc. 33. Iloaxntouenue ocuusuiorpada B pexkume «llepBuynas 1ens»



o natyuk nepsoro umnuuapa I k kanamy 1 (puc.33) U ycTaHOBHUTH Ha
MIPOBOJT CBEYM 3a)KWTaHUS TEPBOTO IMIJIMHIApPA TaKUM 00pa3oM, YTOOBI CTpeEsKa
pacroJiaranach 1o HampaBJIEHUIO K CBEUYE U, TI0O BOBMOXHOCTH, B MECTE, HanboJiee
YIAJIEHHOM OT BBICOKOBOJBTHBIX IPOBOJOB COCEIHHUX LWIMHAPOB. 3aIlyCTUTh
nBuratenb. HanpsbkeHne Ha 3aMKHYTBIX KOHTaKTax MpepbIBaTENs A1 KOHTAKTHBIX
CUCTEM 3a)KUraHUs He JOJbKHO mnpeBbimate 0.2 B, a anga npyrux cucrem
3a)KUTAHUA - TOJDKHO OBITH B mipenenax ot 0.8 10 2.0 B.

[ToBbIlIEHHOE TIaZICHUE HAMPSXKEHUS HAa 3aMKHYTBIX KOHTaKTaX MpepbIBaTeNs
MOXET OBITh CJEJICTBHEM IUIOXOTO COCTOSIHMSI KOHTAaKTOB IIpepbIBaTEs,
OCJIa0JICHHEM KOHTaKTHBIX COEJIMHEHHMI B IMPEPHIBATENE WU IJIOXOTO KOHTAKTa
MEXIy KOPITYCOM pacipenenuTeNs U -~ akKyMyJIaTOpHOM OaTapeu.

OcuumiorpaMMbl IEPBUYHOM LIETH CUCTEMbI 3KUTaHUS ISl BCEX LIWIIMH]IPOB
B IIOJIHODKPAHHOM PEXHUME, MOTYT OBbITh BBIBEJECHBI Ha JKpaH IO HAXaTHUIO
kiaBuiu F4.

TexHHUYeCKOe COCTOSHUE NEPBUYHOM LI CUCTEMBbI 3AKUTAHUS OLIEHUBAETCS
mo ¢opme ocummmorpammel. Jlis  Oojee  IETAIBHOTO  PacCMOTPEHUS
OCLIMJIJIOTPaMMBbl ~ KKJOT0 UMJIMHAPA CIEAYEeT T0JIb30BaThCs KHOMKOM WM
kinaBuiier F4 (komanga JIVITA).

TpeOyemblii MacmiTal 1O BEpTUKAIA MOKHO BBIOpAaTh KHOMKOW WITU
knaBuied F5. Kxomnka wnu knaBuma F7 CiiyXuT A NEepeKIIoueHHs] pa3BepTKU
OCLMJUIOTpaMMBbl LIWJIMHAPOB Tapaj - pacTp - Hanoxenue. [ns moapoOHOro
aHajgu3a MOXKHO TPHUOCTAHOBUTH BBIBOJ KHOMNKOW wiM kiaBuiied F8 (pexum
"cromn-kaap").

[ToBTOpHOE Ha)kaTMe BO30OHOBISET BBHIBOA. HakmuTe Ha KHOMNKY WIH
kjaBuiy ESC npuBonut k Bo3Bpary B pexxum "llepBuunas uemns'.

Ha puc. 34 npuBegeHa HoOpMajbHas OCUWIUIOIpPaMMa IEPBUYHOM LEeNU
KOHTAKTHOW CHUCTEMbI 3aKUTAHUS.

KonuuectBo kosiebanumii B 30He 1 (puc. 34) nomxHO ObITh HE MeHee 4.



OcuumiorpaMMbl TPAH3UCTOPHOM M MUKPOIIPOLIECCOPHBIX CUCTEM 3a)KUTaHUS

CymEeCTBCHHO OTIMYAarOTCs OT KJ'IaCCI/I‘—IeCKOI\/'I, OQHAKO, XAapaKTCp IMPOABICHUSA

HEUCIIPABHOCTEW TaKOM ¥KeE.

[ 0¥ -
| \ =
L850 o
LD \ 1 ;'\.
[2)
N ||'I MIA A L/
0 s i = s
LK} 30 4 T2
H
1240
e F) -
I (2]
o ‘Illl'— k/_-'
LE} : F'F' ||"'w‘ F"'"'-.-.-
[ E] (13 8] ok =5 1] [ B!

Puc. 34. HopwmanpHasg ocuWjuiorpaMMa NEPBUYHOM NENU KOHTAKTHOMU

CHCTCMBI 3aKUI'aHHA.
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Puc. 35. OcmwuiorpamMma NEpBUYHON 1€ OECKOHTAKTHON CHUCTEMBI C

naturikom Xoiria (BA3-2108)

2.7. Pa6ora ocumiiiorpaga B pe:xxume «Bropuunas uenb»

JInarHOCTUPOBAaHUE BTOPUYHOM IEMU CUCTEMBI 3a)KUTAHUS TPOBOIUTCS II0
pe3yibTaTaM HM3MEpPEHUs NMPOOMBHOTO HANPSDKCHHS MEXKITY JJCKTPOJAMH CBEUU
3a)KUTAHUS, JJIUTETLHOCTH W HAMPSHKEHUS TOPEHUS TyTH.

Hns pabGotel ocuumiorpadga B pexume "BTopuuHas uens" HE0OX0IuMO

MPUCOCIMHUTh  MOAYJIh  ocuWuiorpaga K  TPOBEPSIEMOMY  aBTOMOOWITIO

CJIeTYIOITUM 00pa3oM:



) natuuk nepsoro nuiauHapa I nogcoeaunuts Kk kanany 1 (puc.36) u
YCTAaHOBUTh Ha TMPOBOJ CBEUM 3KHUTAHUS TEPBOTO IIMUIMHIpPA TaKUM 00pazoM,
4TOOBI CTpEJIKa pacrojarajiach 1o HalpaBJICHUIO K CBEYE M, 10 BO3MOXHOCTH, B
MecTe, HaumOojee YIAJICHHOM OT BBICOKOBOJBTHBIX IIPOBOJIOB  COCCIHHX

HWIAHAPOB.

Kanan 1 . Moaynt
X1 = Ocumnnorpaga

Puc. 34. Ilonkntouenune ocuusuiorpada B pexxume «BropudHas nemnb»

® KT'YT JaTYMKOB BBICOKOTO HanpsikeHus 1 (puc.36) Kk oTpULIaTEIbHOMY BXOAY
kaHana "KB" M ycTaHOBUTH OJMH W3 JAaTYMKOB HA BBICOKOBOJBTHBIA IPOBOJ
KaTylmKd 3axuranus. llpy AuarHOoCTUpOBaHMM aABTOMOOMJIEH OCHALIEHHBIX
MHKPOITPOLIECCOPHOM  CUCTEMOM  3aXXMraHusi «XOJIOCTasi HCKpa»  Cleayer
UCIIOJIB30BaTh JBE Maphl JATYMKOB M MOAKIIOYUTH UX K O0OOMM BXOJaM KaHaja
"KB". IIpu 3TOM IaTyuK NEpBOTO UUIMHAPA YCTAHABIMBACTCS TaK ke, KaK U IPH
JUArHOCTHKE  OOBIYHOM  CHUCTEMBbI  3@XHWraHusl.  3allyCTUTh  JBUTaTENlb.
[Ipou3BONBHBIA JATYUK M3 MOJIOKUTENBHOW Tpynmnbl (¢ Oenoi MapKUpPOBKOK)
ycTaHOBUTh Ha BB mnpoBox mnepBoro unwiauHApa, €Ciad MUK CUTHAJIA Ha
OCLIJIJIOTpaMM€E HaNpaBJIEH BBEPX - JAATYMK YCTAHOBJIEH NMPaBUJIbHO. JlaTuMK W3
OTpULIATEIBHON TpymIbl (C YepHOW MapKUpPOBKOM) ycTaHoBUTH Ha BB mpoBoj
IIPOTHUBOIIOJIOKHOTO BBIBOJA TOM K€ KaTYyIIKH (YETBEPTOro LWJIMHAPA B ciydae 4-
X LUAJMHIPOBOTO JABUTraresns). Eciu muk curHanga Ha ocLMJIJIOTpaMMeE HampaBlieH
BHHU3 - JAaTYUKU TOMEHSTh MeCTaMH. AHAJIOTMYHO MOAKIIOYUTH OCTAJIbHbBIE
JATYMKU HA APYTHE KaTYIIKH.

3aHYCTI/ITB ABUTATCIIb U YCTAHOBUTH 4YaCTOTY BPAlICHHA XOJIOCTOI'O X044a.



CpenHee 3HaueHHUE NTPOOMBHOIO HAMPSHKEHUS MO LWIMHIpPAM B PEXUME
XOJIOCTOTO XOfa JOJDKHO ObITh B mpezaenax 6-16 kB B 3aBUCHMOCTH OT Mapku
JUArHOCTUPYEMOIO aBTOMOOMIIA.

Y CTaHOBUTH YaCTOTY BpalleHHs KoJieHyaToro Baia asuratens paBHoi 3000
00/MUH.

Jlia Bcex ABUrarenel cpeiHee 3HauyeHHe MPOOMBHOIO HANpSKEHUS CBEYEH
3a)KATaHUs JOJDKHO OBITh B npenenax 4-9 kB.

[TpoOuBHBIE HANpPSKEHUSI B OTACIBHBIX LUIMHAPAX HE JOJKHBI OTINYATHCA
JpyT OT apyra 6onee yeM Ha 3-4 kB.

JInsi mpoBepKM MaKCHUMaJbHOW SHEPIrUM KATYIIKU 3a)KUTaHUs HEO0OXOIUMO
HaXaTb KHONKY WIM KiaBuirly F/7 11 BKIIOYEHMS] pexXuMa H3MEPEHUs
MaKCUMaJlbHBIX W MHUHHUMAQJIbHBIX 3HAY€HUM HampsbkeHus mnpobos. Pesko
YBEIMYbTE YACTOTY BpaulleHUs ABHratens. KoMIiekc HU3MEpUT MaKCHUMAaJbHBIE
3HAYCHUs] HAIpPsDKEHUs Mpo0os MO KaXIOMY IWIMHAPY, HA TUCTOTPAMMax 3TH
BEJIMYMHBI OTOOpaXKaroTCAd JUHUSAMH KpacHOro mnBeta. CHHUM LBETOM JUIs
CPaBHEHHUS OTOOPaXKarOTCs CpEHIE 3HAUCHUS HaNpsKeHU npo0ost.

JI1st IpoBEpKHU MaJieHUs BBICOKOTO HAIpPSHKEHUS HA POTOPE paclpeieuTens
HEOOXOJMMO IUUIaBHO YBEJIWYUTh YACTOTy BpAILLEHUS JABUTaTENsl, 3aTeM pPE3KO
OTIIYCTUTh Nenalp akceneparopa. KoMIuiekc M3MEpUT MUHUMAJbHBIE 3HAUYECHHMS
HaIpspKeHUsT Mpo0osi MO0 KaKAOMY LMJIMHIPY, HA TUCTOTpaMMax 3TH BEJIMYUHBI
0TOOpakaroTcsl JIMHUSIMU 3eJieHoro uBera. CHHUM IBETOM, Ui CpaBHEHUS,
OTOOpaXKaIOTCS Cpe/IHUE 3HAUCHUSI HanpsbKeHu po0ost. [TageHue HanpspkeHus Ha
pOTOpE MO KaxJaoMy MWIMHAPY JOJDKHO ObITh He Oosee 3-5 kB. B mpotuBHOM
Clly4ae BO3MOXKHBI CJIEIYIOIINE HEUCITPABHOCTH:

Jlnst HaOmroieH!sT OCLIMIIIIOTPAaMM BTOPUYHOM LIETH HA CUCTEMax 3a)KUTaHUs
«Xomocrtast UCKpa» wucmoiib3yercsa anmantep BropuuHoi 1enu MIIC3/DIS. Tlpwu
TOM CJIEAYeT YYWUTHIBATh, YTO HEUCIPABHOCTH BTOPUYHOW LEMU NPOSBIISIOTCS
cpa3zy B JBYX IWJIUHIpaxX, OOCIYKHBAEMbIX OJHOM KaTyIIKOW 3akuranus. [[ms
O0onee  TOYHOrO  ONPEACNICHHS  NPUYMHBI ~ HEUCIPABHOCTH  CIIEAYET

MPOaHAIMU3UPOBATE CUTHAJIBI C PA3JIMYHBIX KaHAJIOB (rpynn I[aT‘II/IKOB) CHCTCMBbI



«XonocTtasi UCKpa», BbIOMpas WX M3 MEHIO, BBI3BIBAEMOro KHOMKOW F7 wiun

kinasuieit F5.
Ha pucynkax Hu»X€ NPUBEICHBI OCHWUIOTPAMMBI HaIPSXKEHUS BTOPUYHOMN

nenu cucteMel «Xonocras uckpa» BA3 2110.
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Puc. 35. ®opma cymMmmMapHOTo CUTHajA C ABYX CPYIN JATYUKOB.
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Puc. 36. ®opma curnaia ¢ OTpuIATEIbHOW IPYIIIbI TATYUKOB.
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Puc. 37. ®opma cursana ¢ nojaoKUTEIbHOU IPYIIIbI JATYUKOB.

Ha puc. 35-37 pa3menbHBIX TpyII OTOOpakarOTCsS CHUTHAIBI BTOPHYHOTO

HaIpsHKeHUs Kak padoueii (1), Tak 1 X0JI0CTOM (2) UCKPHI.



CrnenyeT OTMETUTD, YTO HAMPsHKEHUE MPOOOS AJSi CUCTEM «XO0JIOCTasi UCKPa»
HIDKE, YEM B CHCTEMax C BBICOKOBOJIBTHBIM pacnpenenureneM. HopmanbHbIM

CUMTAeTCs HanpsbKeHue 5-8 kB.

2.8. Pabora ocumiiorpaga B pesxkume «Bropuunas nenb-ayra»

JlnarHoCTUpOBaHHWE BTOPUYHOM IIEMU CUCTEMbl 3)KUTAHUSI MPOBOJUTCS IO
pe3yibTaTaM H3MEpEeHUsi MPOOMBHOTO HANPSDKEHHSI MEXKIY SJEKTPOJaMH CBEYd
3Q)KATAHUS, JJINTSILHOCTH M HAMIPSHKEHUS TOPEHUS TyTH.

[ToaxmtoueHne K aBTOMOOMIIIO MPOU3BOJUTCS aHAJIOTHYHO M3MEPUTEIHLHOMY
pexumy "BropuuHas uens'.

3anmyCTUTh JBUTATEIIb.

CpenHee 3HAaYEHHE JIMTEIBHOCTH TOPEHUS] AYTHM JIOJHKHO HAXOJIHUTHCS B
npejaenax:

e B pexxuMe Xojoctoro xona 1.0-2.4 mc;

e 11pu yactoTe BpaimieHus konenuaroro Bajga 2000-3000 o6/mun 1.0-2.0 mc.

CpenHee 3HaYCHHE HAIPSHKEHUS TOPEHHUS JyT'M IO BCEM IWJIMHIpPaM B
JIMara3oHe 4acTOT BPAIleHUsI KOJIEHYATOr0 Bajia ABUTATENS OT XOJOCTOrO Xo/Aa J0
2000-3000 06/MuH momkHO HaxoAuThes B penenax 1.0-2.5 kB.

OcruuiorpaMMbl TOPEHHUST IyTU JJISE BCEX IMJIMHIPOB B TMOJHOIKPAHHOM
pexXuMe, MOTYT ObITh BBIBEJICHBI Ha DKpaH MO HakaTuto kiaBuiiu F4

Jlist moapoOHOro aHanmM3a MOXHO MPUOCTAHOBUTH BBIBOJ KHONKOW WIIH
kinaBuied F8 (pexum "cron-kaap"). [loBropHoe HakaThe BO30OHOBIISIET BBIBO/I.
HaxaTtue Ha KHOTIKY WM KiaaBuiry ESC mpuBoaUT K BO3BpaTy B pexkuM Bropuunas

LIEIIb IyTa.

3. UccnenoBanne BIUsIHUS Je(eKTOB [BUraTess Ha  BeJUYHHY
NPOOMBHBIX HANPSKEHUI M HA BpeMsl TOPEHHUsI HCKPBI HA JJIEKTPOAAX CBeveil

3AXKUTAaHUA



JIroOble HEHCNpPaBHOCTH B CHUCTEMaxX JBUTATENs MPUBOIAT K H3MEHEHUIO
OCHOBHBIX JUAarHOCTMYECKHUX MapaMeTpoB Ha OCHUIUIOTpaMMax BBICOKOBOJBTHBIX
HanpsHKeHUH (MPOOUBHOE HAIIPSDKEHUE, BPeMsI U HANPSDKEHUE TOPEHUST UCKPBI).

HckyccTBeHHBIM TMyTEM B JBUTATelle W CHUCTEMBI €ro YIpaBICHUS
1OCJeI0BaTeIbHO ~ MOJEIMPOBAIM  Haubojiee  XapakTEepHblE M 4YacTo
BCTpeyaromuecs: 1eQeKkThl U HeucIpaBHOCTU. [lociie 3Toro ABUraTesns 3amycKancs
U Ha XOJOCTOM XOAYy TMPOM3BOAWJIACH 3alHCh OCHUJUIOTPAMM BTOPHYHBIX
HaNpsDKEHUH, KOTOpble 3a TEM CPaBHUBAJINCh C  OCIIIIOrpPAaMMaMH,
COOTBETCTBYIOIIIME HOPMAIbHOW paboTe aBurarens. boum BeIOpaHbI ClemyIONIne
BO3MOXXHBIC CHUTYyallUM: 3a30p Ha DJEKTPOJax CBEYHM BBIIIE HOPMBI, 3a30p Ha
AJIEKTPOJIaX CBEYM HIKE HOPMBI; TpEIIMHA B M30JSTOPE CBEUM 3aKUTaHUS;
3arpsi3HEHHBIC AIEKTPOABI CBEYHM 3a)KUTAHUS; OOPHIB BHICOKOBOJIBTHOTO MPOBOJIA;
npoOol HAaKOHEYHHMKA CBEUYM 3aKUTaHMs, Ooraras TOIUIMBHas CMeECh; OenHas
TOIIMBHASI CMECh; HU3Kasi KOMIIPECCHSI B LIMJIMH/IPE IBUTATEIS.

[locne aHanu30B pE3yNbTaTOB HU3MEPEHUS NPOOUBHBIX HANPSLDKEHUN U
BPEMEHH FOPEHUS] UICKPbl aBTOMOOWJISI OBbUIM CIEIAHbI CIEAYIOLIUE BbIBOL:

OcuIorpaMMbl IEPBUYHOTO ¥ BTOPUYHOTO HANIPSKEHUS JUISI KOHTAKTHBIX U
TPAH3UCTOPHBIX  CHCTEM  3aKUTAHUS  OTJIMYAIOTCS OT  OCHMJUIOIpaMM
MHUKPOIIPOLIECCOPHBIX CUCTEM 3a)KUTaHMsl, IVIaBHBIM 00pa3oM, Halnyuem Ooiiee
MOBBIIIICHHONW aMITUTYAbl KOJICOaHW BHAYalle y4acTKa JMHUUA TOPEHHUS HMCKPHI
(ygactoxk 1) um Oosiee TPOMOJDKUTEIBHBIN TEPUOJA 3aTyXalolmuX KoJieOaHui
(ywactok 2) (puc.38 u puc. 39). 3T0 MpPOUCXOAUT, MOTOMY UYTO KOHTAKTHBIE W
TPAH3UCTOPHBIE CHCTEMBl WMEIOT KaTYIIKH, Yy KOTOPBIX TEepBHUYHAs OOMOTKa

HEIMOCPEICTBEHHO CBSA3aHa CO BTOPUYHONW OOMOTKOM.
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Puc. 38. OcumiorpamMmma UMITyJIbCa BBICOKOTO HAaNPsDKEHUS] TPAH3UCTOPHOM
CHCTEMBI 32)KUTaHUsL.
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Puc. 39. OcmumiorpamMmMa HMITyJIbCa BBICOKOTO HANPSDKEHUS CHCTEMBI
3a)KUTAHUS «XOJIOCTas» UCKPa.

B KOHTakTHOH cHCTeME 3a)KMraHus UIMHA MEepUuoAa HAKOIUIEHHSI >HEPruu
(Y3CK), momxHa OBbITH JUIsl KaXKIOTO IMJIMHAPA MOCTOSSHHOW M pasiuyas He
nowkuel npeBbimathk 3°. B ciyuae mpesbimenus 3Hadenns Y3CK BeposTHBIME
IPUYMHAMH MOTYT OBITh M3HOC KYyJIaYKOB WJIM OWEHHE Baja paclpeaesnTens
3QKATAHUS, a TaKKe NOTeps KECTKOCTU NPYKMMHOW IUIACTUHYATOW IPY’KUHBI
KOHTaKTa U U3HOC KOHTAKTOB MPEPhIBATES.

[Tpu 1uarHoCcTHKE TPAH3UCTOPHBIX CUCTEMAX 3aXKUTAaHUs HEOOXO0IUMO
oOpaiaTh BHUMaHue Ha yBenndeHue 3HaueHus: Y 3CK npu noBbIIIIEHUH YaCTOTHI
BpalleHus kojaeH4yaToro Bajna, eciau Y3CK He uzmensercs B 00JIbIIYI0 CTOPOHY, TO
HE UCIIPABEH KOMMYTATOP CUCTEMBI 3a)KUTAHHUS.

CwMmellieHre yyacTKa HaKOIUJIEHUS] JHEPTUU B CTOPOHY YMEHBIIEHUS JJIs
CUCTEMBI 32KUTaHUS «XOJOCTAsH» UCKPA U CUCTEM 3aKUTAHUS C
WHIUBUYAIBHBIMU KAaTYIIKAMH TPOUCXOAMUT U3-3a. UCIOJIb30BAHUS «CYXUX»
KaTyIIEK 3aKUTaHUsl C HU3KUM COTIPOTUBIIEHUEM MEPBUYHOM KATYIIKH 3aKUTaHMS,
YTO NMPUBOAUT K PE3KOMY YBEJIMUYEHUIO TOKA U CKOPOCTH €r0 HapacTaHUs B
NEePBUYHON OOMOTKE.

Biusinue 3a30pa Ha cBeuyax 3a:KUraHusi. PekomeH1yeMblil 3a30p Ha cBe4Yax
3QKUTaHUS Uil TPAH3UCTOPHBIX CcUCTeM 3axuranus cocrtasiser 0,7-0,8 M.
VYBenuueHne 3a30pa Ha CBEYE 3KUTaHUsS NPUBOJIUT K PE3KOMY YBEIUYCHUIO
MUHHUMAJIBHOTO M MaKCUMaJbHOTO 3HAUY€HHM MPOOMBHBIX HAIpPSKEHUN Ha BCEX

pexumax (puc. 40.). Tak, npu 3a3ope 1,0 MM MakcuMmaibHbie MTPOOHBHBIC



HanpspKeHus: Ha o0opoTax 6e3 Harpy3ku Bo3pociu ¢ 15 kB g0 26 kB, a Tak e npu
pabote Ha OeAHOW cMecu HAOIIOJACTCS HAKJIOH JIMHUM TOPEHUS MCKPBI BBEPX.
[ToBbIlIEeHHBIE 3HAYEHHS MPOOUBHBIX HAMPSDKEHHM MOTYT MPUBECTH K MPOOOIO
U30JISIMU B DJIEMEHTAX BBICOKOBOJIBTHOM 1M (BBICOKOBOJIBTHBIE IPOBO/IA,
CBEUM, KaTylIka 3aKWraHuss W T.JO.) M CIEJOBAaTEeIbHO K MPOIyCcKam
HCKpOOOpa30BaHUS B OJHOM WJIM HECKOJBKUX IIWJIMHAPAX JBUTATEIIS.

Ecnu 3a30p Ha cBeue 3aKUTraHusl YCTAHOBJICH HUYKE HOPMBI, TO 3TO MPUBOIAUT
K PE3KOMY YMEHBIIIEHUI0 MUHUMAJILHOTO U MaKCUMaJIbHOTO 3HaYE€HUN MPOOUBHBIX
HanpspkeHuil. Tak, npu 3a3ope 0,4 MM MakcMMalbHbIE MPOOUBHBIC HAMPSKEHUS
cHuzuiuch ¢ 15 kB g0 7 kB. IloHmwkeHHbIe 3HAYEHUS] MPOOUBHBIX HANPSHKCHHM
MOBBIIIAIOT YHCJIO UHUKIOB C «BSUIBIM» HaydallbHbIM MEPHOJIOM CrOpaHus,
BCJICJICTBUE MEHBIIIETO 00BheMa TOpIoUe MEXIY JICKTPOJAMU CBEYH 3KUTAHUS U

CJICAOBATCIIBHO IMPUBOJAT K HCIIOJIHOMY CrOpaHHIO TOIIJIMBA.
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Puc. 40. CBeua Ha mepBOM IMWIMHAPE C 3a30pOM |MM Ha BTOPOM ULMIIMHIpE
0,4MM, Ha TpeTbeM U YETBEPTOM LUIUHApPax 0,75Mm.

Biusinue ToniuBHOM cMecu. B OoraTtoii BO3yIIHO-TOIIMBHON CMECH, €CTh
OoJblliee KOJMYECTBO Ta30BBIX MOJIEKYJ B Kamepe CropaHus, KOTOpPbIE OUYEHb
IUIOTHO ymHakoBaHbl. Tak, Korjga MCKpa 3aXKUIraeT HEKOTOPhIE MOJIEKYJIbl, OHU B
CBOIO O4YEpEIb 3aXHUIAIT APYrHe, U 3TO NPOAOJDKAETCS, MOKAa CrOpaHHE HE
3akoH4YeHO. [loaTOMy npoOUBHOE HANpPSIKEHHWE HECKOJIBKO HIKE YMEHbIAeTCs, a
BpeMs TOpPEHUSI HCKpbl YBEJIMYUBAETCS, [0 CPABHEHUIO C aHAJIOTHYHBIMU
napaMeTpaMHy MpeICTaBICHHBIMU Ha AMarpaMmax JJjisi UiauHapoB 3 u 2 (puc.41).
[Ipy »TOM HampsKEHUE TOPEHUS] UCKPhl MEHBLIE MO CPABHEHUIO C HOPMAJbHBIM

IMpoIecCCoOM.



[Ipu Oomee OemHON BO3MYITHO-TOIUIMBHOM CMECH TUIOTHOCTh Ta30BBIX
MOJIEKYJ OoJiee peaka, U 3To Oojiee TPYIHO JJIsl MOJIEKYJ, YTOOBI 3axeyb JAPYT
npyra. Mckpa Mexmy dIeKTpoAaMH JOJDKHA OBITh TMOJJIEp)KaHa sl TOJTHOTO
cropanus. [loaTomy HampspkeHHE TIPOOOST YBEIMYHUBACTCS, BpEMs TOPEHUST HCKpa
YMEHBIIIAETCS, YTO OTpakeHo it 4 mumHapa (puc.41). Ilpu sToM HampsikeHHe
TOPCHHSI UCKPBI OOJIBIIIE 110 CPABHEHHUIO ¢ HOPMAIIBHBIM MIPOIECCOM, a TaK K€ MPHU

paboTe Ha Oe1HOI cMecH HAOII0TaeTCsl HAKJIOH JIMHUU TOPEHHUS UCKPBI BBEPX.
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Puc. 41. TomnuBHas cMeCh OTJIMYAeTCd OT HOpPMBI, B IuiauHiape Nel -
obOoramiéHHas cMech, a B uiuHpe Ne4 - 06e JHEHHASI CMECH.

Huskas komnpeccusi. Eciiu komnpeccuss HUKE€ HOPMbI, TO 3TO MPUBOJUT K
pPE3KOMY YMEHBIIECHUIO 3HAYeHUW MNPOOUBHOTO HANPSDKEHUS B 3-IIUIUHIAPE
(puc.42). Tak, npu komnpeccuu B mumHapax 0,7-0,9 Mlla nanpsoxeHust npo0ost

cHmkatrorcs ¢ 15 kB nmpumepno 1o 6 kB.
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Puc. 42. Huzkasa komnpeccus B quianHApe No3.

[TonmxeHHbIe 3HaUYECHUS TPOOUBHBIX HAMPSYKEHUH MOBBIIAIOT YUCIO LUKIOB
C «BSJIBIM» HAYaJbHBIM IEPHUOJOM CrOpaHMs, BCIEIACTBHE MEHbIIEr0o oO0BbeMa
TOPIOYEN MEXIY JJIEKTPOJAMHU CBEUM 3aKUTaHUS U CIEAOBATEIbHO INPUBOIAT K
HETIOJIHOMY CTOPaHUIO TOIUIHABA.

[lonoras ¢opma NIMHUM TOpPEHHs] UCKPhl U 00Jie€ BBICOKOE HAIPSKEHUE
TOpEHUs1 UCKPbl YKa3bIBaeT Ha 3arpsizHeHue cBeud (uuHiap Nel) v Ha BbICOKOE

COTIPOTHUBIJICHUE HAKOHCYHHMKA CBEYM 3aKuranus (mummHap Ne2), puc.43.
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Puc. 43. Tlonoras ¢opMa JUHUM TOpPEHUS WCKpPBI: 3arpsi3HEHUE CBEYd
(mumuaap  Nel), BBICOKOE COMPOTHUBJIICHHE HAKOHEYHHUKA CBEYM 3a)KUTAHUS

(mumuHAp Ne2)
JItoOble HEWCHPAaBHOCTH B CHUCTEMAax JBUTATENsI MPUBOIAT K W3MEHEHUIO

OCHOBHBIX AWMArHOCTUYCCKUX IMApaMCTPOB Ha OCHUIIJIOrpaMMax BBICOKOBOJIBTHBIX

HaIpsHKeHUH (MPOOUBHOE HANIPSHKEHUE, BPEMS U HAIIPSHKCHHUE TOPEHUS UCKPHI).



B oTaenpHBIX Ciydasx MpH NPOBEACHUU SKCIEPUMEHTa Ha0II01aI0Ch

UCKaXXeHHE (OPM OCIMILIOTPAMM BTOPHUHBIX HampspKeHUi (puc.44).
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Puc. 44. Hckaxenwe ¢(opM OCIHMILIOTPAMM BTOPUYHOTO HAIPSKEHUS:
nwHAP No3 — KOpOHHBIN pa3psaa, HuauHIp Ned — TpenmHa u30JsITopa, HHIMHAP
No2 - mpo6oit HaKOHEUHUKA CBEUU 3aKUTaAHUS.

Hampumep, B cinydasx Hamu4usi KOpOHHOTO pazpsiaa (mumunap Ne3), Hanmudus
TPEUIUHBI U30JISTOpa cBeur 3akuranus (uauHap Ned) unu nmpoOoit HAKOHEUHHKA
cBeYM 3axuranus (rtuaap No2).

HanpsixkeHnue ropeHus 10KHO ObITh B npenenax ot 1 10 4 kB u paBHbIM 115
BCEX LIWJIMHJIPOB.

JIuHUM TPOJIOJDKUTEILHOCTH TOPEHHSI MCKPBHI JTOJDKHBI OBITh PaBHBIMU 10
JUIMHE BO BC€X UWIMHApax. Bpems ropeHus HUCKpbl AOHKHO HAXOIUTHCA B
nepenenax or 1,0-2,0mc. Mexny HanpsK€eHUEM TOPEHHSI U BPEMEHEM TOpEHUS
UCKpPBl HMEETCsl cienylomas B3auMocCBsi3b. Ecian (akTop uMeeT TEHIEHIUIO
YBEJIMYMBAThH HAMPSKEHUE TOPEHUS, 3TO YMEHBIIUT MPOJ0JKUTEILHOCTh TOPEHUS
UCKpPBl U HA000pOT, eciu (akTOp MMEET TEHACHIMIO YMEHBIIATh HaNpsHKEHUE
rOpeHusi, 3TO OYJIET YBEIMUUBATH NPOAOJKUTEIBHOCTh TOPEHUS UCKPHI.

Bpewms ropeHus UCKpbl 3aBUCUT OT BEJIMYUHBI JOCTUTHYTOI'O HAIMPSKEHUS BO
BTOPMYHOM LIETIH KATYIIKW 3a)KUT'aHMs, KOTOPOE 3aTPAYMBAETCS HA MPEOAOJIECHUE
CONMPOTHUBJICHUS! BTOPUYHOM LIETMM W CO3/JaHMS MCKpPBI, a OCTaJbHas 4YacTh Ha
nojJiep>kaHue UCKpbl. Ha Bpemst ropeHHst HICKpbI OKAa3bIBAOT BIHMSIHUE CIIETYIOLINE

(baKTOpBI: MOBBIIIEHHBIN 3a30p Ha ANEKTPOJAX CBeUH 3axuranus (puc.40, MuIHIp



Nel); comportuBnenue nepBUYHON OOMOTKHU KaTYIIKU 3a>KUTAHUSI; COMPOTUBIICHHE
BO BTOPMYHOM MU 3a)KUTaHUs; KauecTBO paboueit cmecH (puc.41, mumunap Ned),
(cocTaB, TypOYJIEHTHOCTh), M BCE BO3MOXKHBIE 1€(DEKTHI, BIUSAIOUINE HA BETUUYUHY
POOUBHBIX HAMPSKECHUH.

MaxkcumanbHOE 3Ha4eHHE MPOOMBHOE HANPSKEHUE JOCTUraeT MpU IYCKE U
pasroHe JBUraTells, MUHUMAJIBHOTO — IIPU paboTe Ha YyCTAaHOBUBLIEMCS PEXKUME U
npu paboTe ABUTATENs HA MAKCUMAaJIbHOW MOIIHOCTH. JTO MIPOUCXOJIUT H3-32
YXYALICHUS HAINOJHEHUs UWIMHAPOB CBEXUM 3apsAJOM TOIUIMBHOM CMECU U
BO3pAacTaHUs TEMIIEPATYPhI LEHTPAIBHOTO 3JIEKTPOA LIETIH.

Takum 00pa3oM Ha BEIUYMHY NPOOMBHOIO HAIMPSKEHUS BIUSIOT MHOTO
¢dakropoB. OOuIME PYKOBOIAIIME HMPUHLHUIBI JUIsl OLEHKH BIIMSHUSA PA3ITUYHBIX

(akTOpOB Ha 3HAYEHUS IPOOMBHBIX HAIIPSKEHUM NIPeICTaBlICHbI B Tabauue 1.

Tabnuna 1.
OAKTOPBI Hanpsokenue
pooos
Brie Hwuxe

CBeun 3aKUTraHus:
1. 3a30p Ha 3IEKTPOIAX BBIIIE HOPMBI. X
2. 3a30p Ha AIEKTPOAAX HUKE HOPMBI. X
[TonsipHOCTH HEHTPATBLHOTO JEKTPOJA CBEUU:
1. OTtpunatenbHas. X
2. ITonoxurenpHas. X
Bricokoe  CONpOTUBIIEHHE  BTOPUYHOW  LEMH

KaTYILIKU 32KUTAHUS. X
Huskoe conpoTuBiieHrEe BTOPUIHOM 1NN KATYIIKA

3a)KUT'aHU. X
3aMbIKaHHE Ha KOPIYC BTOPUYHOM LMW KaTYIIKU

3a)KUTaHHUS. X
Pa3pbIB BTOPUYHOM LIETIN KATYILIKY 3aKATAHUS. X
OrnepexxeHne 3aKUraHus:
1. o3 auee. X
2. Pannee. X




ToruMBHASA CMECH:
1. bennas. X
2. boraras. X

Komnpeccus B muiuHApax JBUTATEIIS:
1. Beicokas. X
2. Huzkas. X

w
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KoHTpoJibHBIE BOIPOCHI

Haznauenne uudposbix ocummiorpados. CKBa)KHOCTh CUTHAJIA.

YcTpoiicTBO U paboTa KOHTAKTHOM CHCTEMBI 3aKUTaHMSL.

YcTpolicTBO U paboTa TPaH3UCTOPHOM CHUCTEMBI 3aKUTaHUS ¢ MHAYKIIMOHHBIM
JTATYUKOM.

Kak BB IUT ocniiuiorpaMma MHAYKIIMOHHOTO JaT4nKa?

Kak Bousger Y3CK Ha 3HEpTrUto HCKpOBOTro paspsiaa’?

[ToueMy TOK B IEPBUUHOI OOMOTKE YBEIMYUBAETCSI HE MTHOBEHHO?

Kakue (¢yHKIUM, BBINOJIHSAET KOMMYTAaTOp B CHUCTEME 3aKUTAHUA C
WHIYKIUOHHBIM JaTYHUKOM?

OOBACHUTH 3HAYEHHE OCHOBHBIX YYaCTKOB JHAarpaMMbl HamnpsHKEHUH
BTOPUYHON OOMOTKHU KaTYUIKU 3a>KUTaHus?

YerpoiicTBo 1 paboTa TpaH3UCTOPHOM CUCTEMBI 3aKUTaHus ¢ JaTYUKOM XOJuIa.

10.Kak BBITTISIUT OCIAIIIOTpaMMa JIaTuuKa XoJuia?

11.YcTpolicTBO U paboTa MUKPONPOLECCOPHOM CHUCTEMbI 3akuraHus (Xomocrtas

UCKpA).

12. Kakue maTuyuKe MCTIOIB3YIOTCS NIl PabOThI MHKPOIPOIIECCOPHON CHCTEMBI

3AKUTAHUA?

13. Kak BbaucisieTcst yroi onepesKeHus 3aKuranus?

14. YcrpoiictBo U paboTa MHUKpPOIMPOLIECCOPHOW CHCTEMbl 3aKUTaHUd C

HWHAWBUIYAJIbHBIMHU KAaTYIIKAMHA 3aKUT'aHH.



15. IlpuunHbl YCTAaHOBKM MOJABUTENBHOIO AMOJA B L€ BTOPUYHOW OOMOTKHU
KaTyIIKH MHUKPOMIPOIIECCOPHONH CHCTEMbI 3aKUTaHUs C WHAUBHIYAIbHBIMH
KaTyIIKaMH.

16. Kak pabotats ¢ ocuusuiorpagom B pexume «llepBudnas nenby.

17. Kak pabotath ¢ ocrmuiorpadom B pexxuMe « BropuuHast nens - gyray.

18. Kak paboTtath ¢ ocrmiuiorpadom B pexxume « Bropuunas mensy.

19. BnusiHue TOTTUBHOM CMeCH Ha BEIMYMHY TPOOUBHBIX HAMIPSKECHHIA.

20. Biiusiuvie pnaBieHUsT B UMIMHApPAX JIBUraTelss Ha BEIMYHUHY NPOOUBHBIX
HaIpSHKECHUM.

21. BousiHue 3a30pa MEXIy OJJCKTPOAAMH CBEUYM 3aXKHTaHUS HAa BEITUYHHY
IPOOUBHBIX HAMIPSKEHUH.

22. ®aKkTOpHI BAUSIONINE HA BPEMS TOPEHHUS UCKPHI.



Tema Ne 5 JIHarHOCTHKA TOIIMBHOM CHCTEeMbl 0€H3MHOBOI'0 IBUIraTEJIs

1. O0mue cBegeHNs 0 YCTPOICTBE TOIUIMBHOM CHCTEMbI U MOKH (pOPCYHOK

1.1. YcTpoiicTBO TOINIMBHOM CHCTEMbI HHKEKTOPHOI'O ABUIaATE s

TornuBHas cucreMa npeaHasHaueHa JUIsl 1MOJAa4YM TOIUIMBA U3 OeH300aka K
¢dopcynkam. POPCYHKH YCTAHABJIMBAIOTCS Ha KaXKJbI HWIMHIP NEPE] BIIYCKHBIM
kinanaHoM (puc. 1). Ilpu OTKpBITUM BCACHIBAIOIIETO KJIallaHA PACIBUIEHHOE
TOIUIMBO BTATMBACTCS BMECTE€ C BO3AYXOM B I[WIMHIP JBUIaTeNs, INEe U

obOpazyercs paboyasi CMECh.

Tonnnenasn

Bryexrion
KnanaH

Puc. 1. PacnpenesieHHbI BIPbICK TOILIUBA

TormnmBHas cuctemMa (puc. 2) COCTOMT M3 TOIUIMBHOro Oaka 1, Hacoca 2,
bunbTpa 3, pacupenenuTeIbHOTO KOJUIEKTopa (pamiibl) 4, peryiasrtopa daBieHUs 5

Y TOIUTMBHBIX (POPCYHOK 6.

1 Tonmaanui Gax 5 Perynritop AaBneqwR

£ Tonmaaruid Hacoc & Tonnveras gopoyHka

3 Tonmerbii dmasTp 7 Knanaw nycka asvrarena
4 PacripepemitentHyid KONneKTop

Puc. 2. CxeMa TOILIMBHONM CHCTEMbI



TonnuBHBI Hacoc 2, 3a0upaer TomauBO M3 Oaka | W majgaer ero mon
JaBleHHEM depe3 (uiIbTp 3 B pacHpeleUTENbHBIA KOJUIEKTOp 4 U Jajnee K
¢dopcynkam 6. B pacnpenenuTenbHOM KOJUIEKTOPE HOAACPKUBACTCS JABJICHUE

OKOJIO 3 Kr/cm?

. Ilpu >TOM pAaBIEHUM OTKPBIBAETCA PETYJISTOP [aBJICHUS, U
130BbITOK TOTUIMBA HaIpaBisieTcs 00paTHO B O6ak 1. DTa HenpepbIBHAS LUPKYISAIUS

TOIUIMBA MPCOAOTBPAIIACT IICPCIPEB TOIJIMBA U O6pa3OBaHI/IC IMapOBBIX HpO6OK.

1.1.1. YcrpoiicTBO M NPUHIUN PA0OTHI TONJIMBHOIO HACOCa

B MHXEKOpHBIX ABUTATENsAX A MOJA4YM TOILUIMBA M3 0aka K (OpCyHKaMm
WCIIOJIB3YETCSI TOJIBKO JJIEKTPUYECKHM TOIUIMBHBIM HACOC, KOTOPBIM HAa PAaHHHUX
MOJIEISIX aBTOMOOWJIEH pa3Melmald Mo TOIUIMBHBIM OakoM U Ha3blBaJIU
MOJIBECHBIM, @ Ha 0OoJjiee MO3JIHUX MOJIENSAX pa3MelleH B Oake W Ha3bIBaeTcs
norpyxHbIM. [lorpykHele Hacochl pa3MeIleHbl OOBIYHO B CIELUAIbHOM

KOHTGﬁHCpG. B Hacocax ucnojib30BaH QJICKTPOBUTATCIIb ITOCTOAHHOI'O TOKa (pPIC.

3).
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Puc. 3. Dnexkrpuueckuii Hacoc: 1 — BcaceiBarouuil narpyOok; 2 — HacocHas
CeKLUsl; 3 — AKOpb DJIEKTPOABUTATENS; 4 — MOCTOSIHHBIA MAarHuT; 5 — KOJUIEKTOP
ANEKTPOJABUTATENS; 6 — IIETKU 3JEKTpoJBHUratessi; 7 — oOpaTHBIA KiamaH; 8 —
HarHeTaTeNlbHbIA MNaTpyOoK; 9 — NpemoXpaHUTENbHBIM KJanaH MOTrPY>KHOIO
Hacoca; 10 — MeCTO yCTaHOBKM MpPEAOXPAHUTENIBHOIO KjalaHa IOABECHOIO
Hacoca.



B paGoueit kamepe Hacoca Ha Baly SKCLEHTPUYHO BpallaeTcsi poTop, B
na3zax KOTOpOTO HaxoasTcs poiuku (puc. 4). Ponmuku 3a cueT meHTpoOEKHOMN

CHJIBI IPYKUMAIOTCS K KOPITYCY, 00pa3ys YIJIOTHEHHE.

Tonnueo w3 Baka

Tonnweo nog
AaBneHem

HAaACOCHaN ,
CEKTIMN
M3 ecTepenos

Puc. 4. Hacocnas cekuusi: 1 — potop; 2 — ponuku; 3 — BcackIBAOIIEE OKHO; 4 -
HarHeTaTeJIbHOE OKHO.

3axBau€HHOE POJIMKaMU TOIUIMBO HAmpaBisieTcsl MOJl JaBJICHHEM B
HarHeraresibHOe OKHO. PoTop Hacoca Bpaimiaercsi JBUTaTelieM IMOCTOSHHOTO
ToKa. TOMIMBO MPOTEKAET Yepe3 IAEKTPOABUTATEND (IKOPb, KOJJIEKTOP, IIETKH,
CTaTop), OXJaXHdas ero. OJEKTPOJBUTATEeb TMOCTOSIHHO  OXJa)JIaceTcCsl.

OmnacHocTu B3pbIBa HCT, TaK KaK HACOC IMOJTHOCTBIO 3aII0JTHCH TOIIIIMBOM.

Hacoc umeer nBa kinamaHa, NpPeNOXPaHUTEIBHBIM, CIy)KAaIlUW IS

OI'paHHMYCHUA OABJICHHA TOILNIMBA BBIIIC JOIIYCTHMBIX 3HAYCHUN U O6paTHBIﬁ,



HpeHHTCTBYIOH_[I/Iﬁ CJIIMBY TOIUIMBa K3 CUCTCMBI U O6p330BaHI/IH BO3QYHUIHBIX

poOOoK.

B 6enzonacoce 98T092 dupmbr «IlupOypr» B HAaCOCHOW CEKIIUH
WCIIOJIb30BaHbl IIECTEPHUM BHYTPEHHEro 3aleruieHus. Managa (Bemymias)
HIECTEpHS HAacoca IIEHTPUPYETCs BAJIOM POTOpPA AJIEKTPOABUTATENIS, a BpaIllCHUE
OT pOTOpa K IWIECTepHE TepelaeTca 4Yepe3 TPEXCETMEHTHYI0 MYyQTYy.
[ToammnHUKOM U1 3aJHEW OMOPBI Bajla POTOpPA CIYKUT KOPIYC HACOCHOM

CCKIIHH.

1.1.2. YcrpoiicTBO TOINIMBHBIX (PUIBLTPOB

TormnuBHBIA ~ QUABTP  CIYXKHUT Uil OYUCTKM  3arps3HEHUd U
MEXaHUYECKUX YacTull pazMepom Oonee 10 MxMm. OuiabTp npeAcTaBisieT coO0oit

HUJIMHAP, B KOTOPOM HAXOAUTCS (PUIIBTPYIOMINI 3JIEMEHT U3 TOPUCTON Oymaru

(puc. 5).
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T BymMaxHLA gunbTDYIREHA SneMenT
2 (OnopHeR rnacTHe
3 Ceryatsif chuns TRYIOLLIMA 3neMeHT

Puc. 6. TormuBHbBIN GUIBTP.



Cpox ciry»)0bI (PrIIbTpa 3aBUCUT OT YHCTOTHI TOILIMBA M COCTABIISICT
okoJi0 20-30 T. kM npobera aBromoomIs. [Ipu ycraHoBke QuiibTpa BaXHO HE

MepenyTaTh HANPABICHUE TOTOKA, KOTOPBIM OKA3aH CTPEIKOM HA KOPITyCE.
1.1.3. YcTpoiicTBO pacnpenejuTelbHOI0 KoJJIeKToOpa

Pacnpenenurenbhpiii  KoyuiekTop (pamriia) (puc. 7) kpome GYHKIIUU
MEXaHUYECKOTO KpeIuieHus (OPCYHOK BBITIONHSAET POJbL jaeMdepa-pecuBepa,
yMEHbIIasi KoJjeOaHusl NaBJICHUS TOIUIMBA B 30HE PAaCHOJIOKEHHS (OPCYHOK,

BO3HHUKAIOIINX BCICACTBHUEC NMITYJIbCHOI'O XapaKTCpa UX OTKPBLITHUA U 3aKPBITHA.

1 Bxoa vonnvsa 4 Perynarop nasneHva
2 PacnpsaenirenbHui KonnexTop 5 CnmsHan MarvicTpans
3 Uryuspknanana nycka nsuratens 8§ TonmisHue thopoyrikm

Puc. 7. PacnpenenurenbHbIid KOJIIEKTOP

1.1.4. YcTpoiicTBO W NPUHUOMI PadOThl PeryjaTopa JaBJIeHUSs

TOINIMBA

C mnomomplo peryiasTopa JaBiICHUS MOACPKUBACTCS MOCTOSHHBIN
nepernaj IaBJIeHUs] MEXIY BXOJHOW M BBIXOJHOW 4acThio (POPCYHOK (OOBIYHO
okono 3kr/cm?), (puc. 8). IpomyckHas cmocoOHOCTE (POPCYHKH 3a4aeTcs MpPH
U3rotoBieHuu. [1o3ToMy KOJIMYECTBO MOAaBAaEMOro TOIIMBA OyIET 3aBUCETh
TOJBKO OT BPEMEHU OTKPBITHS (OPCYHKH, T. €. OT JIUTEIbHOCTH

YOPaBJISIONIEro UMIYyJIbca (Tymnp), paccuutaHuoe ObY.



Ha puc. 8 nokazana auarpaMma paboOThl perysisaropa Ha pPasiIddHbIX

pexrMax pabOThI JBUTATEIIS.
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Puc. 8. JluarpamMmMa paboThl peryisTopa f1aBieHus: 1 — napieHue B TOIUIMBHON
pamre, Kr/cM?, 2 — pa3psuKeHHE 3a IPOCCENBHOM 3aCIOHKOM, X.X — XOJIOCTOH X0/,

Y.H. — YaCTUYHAaA HAIrpy3Ka, II.H. — IIOJIHAs] HAI'py3Ka

Perynstop pasnenen nuadparmoit 2 (puc. 9) Ha JABE MOJOCTH:
TOIUIMBHYIO A 1 BakyymHyto b. Ecnu nepenasa qaBineHust mpeBbIIIAET 3aJaHHbII
npenen, To auadparma moJ AeWCTBUEM JaBJICHUS TOIUIMBA CKUMAET MPYXKUHY.
[Ipu >TOM KiamaH 5 OTKpbIBaeTCSI W M30BITOYHOE TOIJIMBO IO CIMBHOMN

MarucTpajiy CIUBAETCs 0OpaTHO B TOILJIMBHBIN OaK.

Puc. 9. Perynsrop naBnenus TormBa: 1 — BXoOAHOU MaTpyOOK TOTUIMBA; 2 —
nnadparma; 3 — npykuHa; 4 — BakyyMHbIH matpy0ok; 5 — kianassl; 6 — naTpyook
OTBO/JIa TOTJINBA B OaK.

[Ipu yBenuueHuM HArpy3kd Ha JBHUrareiab (IpU pOCTE JABIEHUS BO

BIIyCKHOM TpYOOIIPOBOJE) PErylaTOp YyBEIWYMBACT [aBJICHHE TOIUIMBA B



TOIJIMBHOM paMIle, 3a CYET NPUKPBITUSA KianaHa. [Ipm ymeHblIIEeHMM Harpysku
pa3peKEHUE YBEIMYMBACTCS, KJIAIlAH INPUOTKPBIBAETCS W YMEHBIIAET JIABJICHUE

TOILIMBA B paMIIC.

1.1.5. VYcrpoiictB0O W mnpuHOMI PadOThl IJIEKTPOMArHUTHOM
¢opcynkn

TonnuBHas snexkTpomarnutHas ¢opcynka (puc. 10) npencrasmiser
co001 BBICOKOYACTOTHBIM 3JIEKTPOMArHUTHBIA KJlanaH, JO3UPYIOUIMI mojauy
ToruMBa. TOIUIMBO mMOA AaBiI€HUEM IMOCTyNMaeT B (PuibTp 7 W Janee uepes
CUCTEMY KaHaJIOB MPUXOAUT K 3allopHOMY Kiamnany. IIpyxuHa 5 nmomxumaer
Uy KJJallaHa K KOHYCHOMY OTBEPCTHIO KOpITyCa PaCIIBUIMTEINA 9, U YAEP)KUBACT
KJallaH B 3akKphiTOM cocTrosiHud. Ilpu monmaye Ha OOMOTKY KaTyIIKH
JIEKTPOMArHuTa 3JIEKTPUYECKOIO MMIYJIbCa CO3JAETCS MarHuTHOE IIOJIE,
KOTOpPOE MPUTATUBAET CEPACYHUK 2, a BMECTE C HUM WIJIy 3allOPHOrO KiamnaHa.
OTBepcTHe B KOPIyCe pacHbUIMTENS] OTKPHIBAETCSA M TOIUIMBO MOJ AaBJICHHEM B
pPacIbUICHHOM COCTOSIHUM IIOCTymaer B wmwiuHAp jsurarens. Ilocne
MPEKpaIICHHs JIEKTPUYECKOTO UMITYJIbCa, MPYKUHA 5 BO3BpAIaeT CEpACYHUK 2
B MCXOJHOE TOJIO’)KEHHE, a BMECTE C HUM M 3allOPHYIO Uy KianaHa. [Tpu stom

moJga4da TOIIJIMBA IIPCKPAIIacTC .

YCTpOIMCTRO 3NEKTPOMArHUTHOIA
(POpPCYHKM

Puc. 10. YcTporicTBo 251ekTpoMarHuTHOM GPopcyHku: 1 — oOMOTKa
AIIEKTPOMArHUTA; 2 — CEPICYHUK JIEKTPOMArHuTa; 3 — Urja KiamnaHa; 4 —
OTPAaHUYUTENIBHOE KOJIbIO0; 5 — MpYXHUHA; 6 — IITyLEp 0ABOJA TOIUINBA; 7 —
(GunbTp; 8 — BHIBOAHBIE KOHTAKTHI; 9 — pacIbUIUTENb.



[Ipu xpaTkOBpeMeHHOM Moaye HanpshkeHus 12B Ha BbIBOIBI popcyHKH
JIOJKEH OBITH CIBIIICH OTYETIUBBIA «IIETYOK» - POPCYHKA OTKPHLIACH, a €CIH

HCT — IIOMCHATDH IIOJIIPHOCTD.

1.1.5.1. Cnoco6bl ynpasjenusi padboroii GpopcyHOK

Paznuyaror omgHOBpEeMEHHBIN, TpynmoBod U (a3supOBaHHBIA BIIPHICK
torumBa (opcynkamu. [Ipu omHOBpEeMEHHOW cXeme BIpHICKa Bce (POPCYHKU
BKJIFOYAIOTCSL OT OJHOTO BBIXOJHOTO TpaH3ucTtopa ObY 0JHOBpPEMEHHO W OJMH pa3

3a 0JIMH 000POT KoJieH4YaToro Bana (puc. 11).
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Puc. 11. lnarpamma paboThl 1 cxeMa BKJIFOUEHUS (JOPCYHOK TIPH
OJIHOBPEMEHHOM BIIpbIcKe: 1, 2, 3, 4 - hopcyHKH; 5 — OJOK ynpaBiIeHUs.

[Ipu rpynmoBoM BHpbICKE (POPCYHKU COEAUHSIOTCS B TPYIIBI, KOTOPHIE
BKJIFOYAIOTCS TOOYEPETHO. 32 OAMH 000POT KOJIEHYATOIr0 Bajia BKIIHOYAETCS TOJIBKO
oaHa rpymma GopcyHok (puc. 12).

B Takom pexume paboTtatoT (HOpCYyHKHM OJIOKOB  yIpaBJeHUS,
yCTaHaBJIMBAEMbIX HAa BOCbBMHU KJIallaHHBIX JBUTaTeNsax BA3.

CuHXpoHM3alUMsl ~ MMIYJbCOB  YIpaBJICHUSA dopcyHkamMu  TIpH
OJIHOBPEMEHHOM U TPYIIIOBOM BIIPBHICKE MPOU3BOAMUTCS MO UMITYJbCaM JaTYUKA

YaCTOThI BpalllCHUA U ITOJIOKCHUA KOJICHYATOI'O BaJia.
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Puc. 12. Jluarpamma paboTel M cXeMa BKIIOYEHHS (OPCYHOK TMpH
rpyNIIoBoM BIpbIcke: 1, 2, 3, 4 - hopcyHKH; 5 — OJOK ynpaBlieHHUS.

[Ipu (da3supoBaHHOM BIPBICKE BKIIOUYEHHE (POPCYHOK COIJIACOBAHO C
MOMEHTOM OTKPBITHS BIIyCKHOIO KjanaHa. [loaromy 3T cucTeMsl JOMOJIHUTENBHO

KOMIIUICKTYIOTCA AATYHUKOM (1)213, YCTAaHOBJICHHBIM Ha PacCIpCACIUTCIbHOM Baly

(puc. 13).
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Puc. 13. [uarpamma pa®oThl M cXeMa BKIIOYEHHS (POPCYHOK IMpHU
(ha3upoBaHHOM BHPHICKE.
[Ipu mycke nBuraress, a TakKe B ClIydyae Mepexojia B pe3EpBHBIN peKuM

pa6oter (“limp home”) ympaBneHue (OpCcyHKAMH MOXKET MPOU3BOIUTHCS IO

OJIHOBPEMEHHOMY MPUHIIUITY.



2. /IMarHoCTHKA TOIJIMBHOM CHCTEMBbI

Heap padoThbl: M3YYUTh YCTPONCTBO M NPHUHIUII PabOTHI AJIEMEHTOB
TOIUIMBHOW CUCTEMbI MHKEKTOPHOTO JIBUTATENS; OCBOUTh METOAUKY JUATHOCTHUKHU
TOIUIMBHOM CHUCTEMBI IMyTEM HM3MEPEHMS JABJIICHUA B TOIUIMBHOM MarucTpaiu;

OcBouth MCTOAUKY NUAIr'HOCTUKH TOIINIMBHBIX HACOCOB U q)OpCYHOK

2.1. MeToaguka TUATHOCTUKU TOIJIMBHOM CHCTEMBbI MyTeM M3MepeHMUs!

HAaBJICHHUA B TOIJIMBHOM MarucrpaJjimn

2.1.1. JluarHocTHKAa TOIJIMBHOH CHCTEMbI ¢ MOMOIIbI) KOMILIEKTA
AJIsl U3MepeHus aBJIeHUs

JIns  wW3MepeHHs JIaBJCHUS TOIUIMBA HMCIOJIB3YETCS  CICIMAIbHBIN
HU3MEPUTEIbHBIN KOMIUICKT, COCTOSIINN U3 MaHOMETpa ¢ npeaeaom usmepenus 0-
IMIla, kmamana nans cOpoca OaBjieHUsi, HaOopa Ppa3IUMYHBIX TEPEXOJHUKOB U
aJanTepoB.

Ha HEKOTOpBIX MOJEIsIX aBTOMOOWJISX B TOIUIMBHOW pamre HMeEETCs
CIICIIMAJIBHBIM BBIBOJ C 30JOTHUKOM (KaKk B aBTOINMHAX), TaK Ha3bIBaeMbIN
«knanan Ipenepa», 11 OBICTPOro IOJACOSAMHEHHUS MaHOMeTpa. B ciyuae
OTCYTCTBUS KJIallaHA MCIOJIB3YyeTCSI MaHOMETP C «TPOMHUKOM», KOTOPBIN

yCTaHABJIMBAETCS MY MOABOISAIINM TPYyOOIIPOBOAOM M MarucTpaiibio (puc. 14).

Puc. 14. U3mepenue nasnenus tomimBa: 1 — maHomerp; 2 — TOIUIMBHAs
pamna; 3 — py4HOW BaKyyMHBIA HAacoc; 4 - PEeryisTop JaBJIEHUS TOIUIMBA; 5 —
MepHasi EMKOCTh: 6 — (DOPCYHKH.



[lepen ycraHOBKOW MaHOMETpa HEOOXOAMMO COPOCHTH JIaBJICHHE B
TOIUIMBHOW MAarvucTpajaud C MOMOINbIO KJarnmaHa cOpoca JaBJEHUS, BXOISIIETO B
U3MEpUTEIbHBIN KOMIUIEKT. Ilocie 3amycka aBuratessl JaBjeHHE HAa MaHOMETPE
CpPaBHUBACTCSA C MACMOPTHBIMH JAHHBIMH TOIUIMBHON CHCTEMBI ABUTaTens. Jliis
aBToMoOmielt BA3 Ha x0J10cTOM X0y JaBiieHHE JOJDKHO ObITh B 2,4-2,6 Kr/cM?, a
IpY CHATOM BaKyyMHOM IIJIaHIe C peryiasropa AaBieHus Tormmsa 2,9-3,1 kr/cm?,
Ecnu perynsarop naBieHus TOIUIMBA WMCOPABEH, TO NPU CHATHUU BaKyyMHOTO
[IUTAaHTa C PETyJsaTopa JAaBJCHUS JaBJICHUE TOIIMBA JIOJHKHO BO3PACTH MPUMEPHO
Ha 0,5 Kr/cMm>?.

Ecnu naBneHue HMXE HOPMBI, TO HEOOXOJAMMO MEpeXaThb IUIAHT CIUBA
TorMBa B 0ak. Ecium mpu 3TOM naBjeHUE CTAlI0 YBEIWYHMBATHCSA, TO HEUCIIPABEH
PEryJaTOp JABJICHUSI, €CIM OCTaJIOCh HUXKE€ HOPMBI, TO HEOOXOJIMMO MPOBEPUTH
TOIUIMBHBIA (PUIBTP, NpUEMHBIM GUIBTp OEH30HAcoca Ha 3arps3HEHHUE W
MIPOBEPUTH CaM 3JICKTPOOESH30HACOC.

Ecnu naBnenue Bbillie HOPMBI, TO HEOOXOIUMO OTCOCIUHUTH IIUIAHT CIMBA
TOILJIMBA B 0aK, ONyCTUTh €r0 B EMKOCTh 1 BKIIIOUHUTHL OeH30Hacoc. Eciu naBneHue
MO MIPEKHEMY BbIIIIE HOPMBI, TO HEUCTIPABEH PETYJsATOp AaBieHus. Eciu naBineHue
CTaJI0 HOPMAJILHBIM, TO 3a0WJICSI TPyOOIPOBO/I BO3BpaTa TOIUIMBA B OaK.

JIOTIOJIHUTENIPHO HEOOXOAMMO TIPOBEPHUTH OCTATOYHOE JaBieHUe. s
HOpPMaJbHOM CHCTEMBbl JaBJIEHUE TIIOCJE BBIKJIIIOYEHUS Hacoca HE JOHKHO
OMYyCKaThbCs B TeUCHMHM 2 MUHYT. Eciau maBiaeHue mpojospKaeT IMaaarh, TO MOCIe
MOBTOPHOTO BKJIFOUEHHUS OEH30HAcoca Mepekarh IUIAHT UAYIIUM OT OEH30HAacoca,
€CJIM TIPU ATOM JaBJIEHUE CTAOWIM3UPYETCs, TO HE paboTaeT OOpaTHBINA KiamaH
OcH3oHacoca. Ecim maBiaeHuWe mpojoipKaeT magaTh, TO IIOCIE ITOBTOPHOIO
BKJIIOUEHMsI O€H30Hacoca TepeXaTh IUIaHT CJiMBa B OeH300ake, €clid JaBJCHUE
CTaOMIIM3UPYETCS, TO 3aMEHUTH PETYJSTOpP NaBICHUSA. A €Clid HET, TO TPOBEPUTH

(bOpCyHKH Ha TEPMETHYHOCTb.



2.1.2. JIlMarHOCTHKA TOIUVIMBHOH CHCTEMBbI ¢ NOMOIIbLI0 HH(POBOro
ocumsuiorpadpa «MOIAUC OCA»

JlnarHocTUpOBaHUE CHCTEMbI BIIPHICKA MIPOBOJUTCS MO JABJICHUIO B CUCTEME
TOIUIMBOTIOJAYM M BPEMEHM BIpBICKA (A1 SJIEKTPOMArHUTHBIX (POPCYHOK) B
pexume «CucreMa BIPHICKay.

Jns pabotel ocummiorpadpa B pexkume "Cucrema BHpbicka" HEOOXOAMMO
OPUCOCANHUTh  MOJYJdh  ociuuiorpaga K  IPOBEPSIEMOMY  aBTOMOOWIIIO
CJIeIyIOIUM 00pa3zoM:

o ngaryuk nepsoro mwiuHApa JIMI x kanamy 1 (puc.15) u ycTaHOBUTH Ha
IPOBOJl CBEYM 3aKUTAHUS MEPBOrO LWIMHApPA TakuM oO0pa3oM, YTOObI
CTpeJIKa & pacnoJiarajiach 110 HaIPaBJICHUIO K CBEYE U, MO0 BO3MOYKHOCTH, B
MecTe, HamOoJiee YNaJe€HHOM OT BBICOKOBOJIbTHBIX IPOBOJOB COCEIHUX

HWIMHAPOB. BXoaHOe HanpsbkeHue kaHana S0B, T BXoja - OTKPBITHIN.

Kanan1 Kauan 4
X1 = ¥1 = Ocumnnorpada 4n

Puc. 15. Tloaxmnrouenue ocuuiuiorpada B pexkume «Crucrema BIpPHICKay

e yHUBepcaJbHbIE Kabenu ocmwuiorpada k kaHamam 3 u 4 (puc.50)

ocumiorpaga ¥ K (GOpCcyHKaM M3 pa3HBIX Tpynn (Mpud TPyHIoBOM



BIIPBICKE), €CIU MO CXEME JJICKTPOIPOBOJKH aBTOMOOWISI Bce (DOPCYHKH
MOAKJIFOUEHBI TTapalieIbHO, MOKHO MOJKIIOUUTH TOJBKO OJAWH U3 KaHAJIOB.
Bxonnoe HanpsbkeHue kanasioB S00B, Tum Bxo/1a - OTKPBITHIN

e JIaTUMK JAaBJieHUs K kaHany 4 (puc.l5) u, npu noMomu NUIAHTOB U
MEPEXOTHUKOB W3 KOMIUIEKTa TMPUHAMICKHOCTEH, MOAKIIOUUTh K
TOTUTMBHOM MarucTpaiu aBTOMOOMIIS.

K cucremam, uMerOmuUM B TOIUIMBHOW MAaruCTPAJIM CICHUAIbHBIA KJIAIlaH
(xnanan Ilpenepa), JaTYMK MOJKIIOYAETCS MPU TMOMOIIM OJHOTO IIJIaHTa U
COOTBETCTBYIOIIETO mepexoanuka. K cucremam 0e€3 croenuanbHOro KiamaHa
JAaTYUK TMOAKIIOYAECTCS MpH TMOMOIIM TpeX I[UIAHTOB, KpaHa-TPOMHUKA W
COOTBETCTBYIOIIUX TMEPEXOAHUKOB B Pa3pbiB MoJarolieil (HAmoOpHOM) TOIUIMBHOM
Maructpanu. [lepen moakiro4eHUEM JaTyuka HEOOXOAUMO COPOCUTH OCTATOYHOE
JTaBJICHUE B CUCTEME CJICAYIOIIUM CIIOCOO0OM:

e (OOecTounuTh TOIUIMBHBIM HAcOC, yJalduB pejie Hacoca (B ciydae OOIero
peneiHoro 0OJioka YJaauTh MPEJOXPAHUTENb WU OTKJIIOYUTH KIEMMY
«MHUHYC)» TOILUTMBHOTO HACOCA);

e Bpamare craprepom 10-15 ¢ unum 3amycTuTh ABUTATENb U 1aTh MOpadOTaTh
MOKa OH HE 3arJIOXHET.

UToOBI MCKIIOYUTH BO3MOKHOCTH TMOMAJaHUS TOIUIMBA HA TOPSYHE YACTH
JIBUTATEJIsI MECTO MOAKIIOUECHUS JaTYMKa 3aKPBITh IJIOTHOW TKaHbIO. [[oKII0OUNTh
JATYUK JIaBJICHUS K HANOPHOW MAarucTpald JJisi CHUCTEMbl pacClpeeCHHOrO
BIIPHICKA MIEPE]] TOILUIMBHOM paMIon, i1 CUCTEMBI LIEHTPAILHOTO BIIPHICKA - TIEPE]]
(bOpCyHKON B KOpPIYyCE IPOCCENbHOM 3aciOHKU. [IMOTHO 3aTsHYTh COETUHEHWS.
BoccTaHOBUTB 2JIEKTpUUECKHE LIETIH, YCTAHOBUTH HA MECTO MTPEAOXPAHUTEIIH.

[IpoBepka maBieHHs TOIJIMBA Ha HEPaOOTAIOIIEM JBUTATEJIE MPOU3BOIUTCS
MyTeM NPUHYAUTEIHHOTO BKIIOYEHHUS TOIUIMBHOTO HAcoca 3a CYET YCTAaHOBKHU
MEepEMbIYKA Ha KOHTAKThl «30» M «87» KOJOJKHM pelie TOIUIMBHOrO Hacoca. B
OOJBITMHCTBE CUCTEM PACTIPEICTICHHOTO BIPHICKA JIaBJICHNE B TOIUTMBHOM CHCTEME
coctaBisier 2,5-3,0 Gap, B cHcTeMax ILEHTPAJIbHOrO BMpHICKa - Okoyio 1 Oap.

HOpMaTI/IBHBIC SHAYCHUA OABJICHUS TOIJIMBA IPHUBCACHBI B 0aze HOPMATUBOB U



BBIBOJISTCS MO KHOMKE WM kiauiie F1. [ momydennst cTaOuiIbHBIX MOKa3aHUN
CeAyeT yIaJUTh BO3AYX U3 IIUIAHTOB U CAMOTO JaT4YHMKa, KPATKOBPEMEHHO HAXaB
Ha KHOIIKY cOpoca JaBieHus, IaHT cOpoca P ATOM JI0JDKEH ObITh HAMpaBIieH B
€MKOCTb JIJI TOTLJIUBA.

B cnyyae mOHM)KEHHOrO JaBJIEHUS B TOIUIMBHOM CHCTEME KPAaTKOBPEMEHHO
NEPEKMHUTE BO3BPATHBIM IIJIAHT MEXIY PETyJISTOPOM JaBJICHUS W TOIIMBHBIM
O0akoM. Ecnu naBieHue MOBBICHIOCH, 3HAYUT PErYJATOP JABJICHUS HEHCIPABEH.
Hu3skoe naBieHue u ero MeAJICHHOE HapacTaHHe, Kak MPaBUIIO, CBUACTEIIbCTBYET O
3aCOPEHHHM TOIUIMBHOTO (QuibTpa WM TOIUIMBONPOBOJOB. OOBYHO 3Ta
HEUCTIPABHOCTh  JMATHOCTUPYETCA TMPU  HU3MEPEHUU  MPOU3BOJUTEIHLHOCTH
TOIUIMBHOTO Hacoca. YOeauTech B OTCYTCTBHU yTeuek B (OpCyHKax, eciu
JIABJICHHE OCTACTCS HU3KUM M YTEUEK HE OOHAPY>KEHO, HEUCHPABEH TOIIMBHBIN
HacoC.

B ciydae MOBBIIEHHOTO JaBJiCHUS B TOIUIMBHOM CHCTEME OTCOCIUHUTE
BO3BpATHBIN IUIAHT OT peryysTopa AamieHusa. [lomcoenuuute AOMOTHUTEIbHBIN
[UIAHT K PEryJjsiTOpy U OIMYCTUTE €ro B €MKOCTh s cOopa TtorumBa. Ecmu
JTABJIEHUE OCTAETCSI BBICOKHM - HEHUCIIPABEH PEryJsiTOp JABJIEHUS, €CIH J1aBJICHUE
CTaJI0O HOPMAJILHBIM 3aCOPEH BO3BPATHBIN TOTUTMBOIIPOBOI.

Ilposepka monaugHoil cucmemuvl Ha MAKCUMATIbHOE 0a8/1eHUe.

[Iepen mpoBepKoOil ciaeayeT MPOBEPUTHh HAAEKHOCTH KPEIUJIEHUS XOMYTOB H
OTCYTCTBHE TPEIIMH Ha PE3MHOBBIX NUIAHTax. HeHajekHble COCTUHEHHUS MOTYT
MPUBECTH K yT€UKe ToruMBa. [IpoBepKy ciielyeT mpOBOIUTH JOCTATOYHO OBICTPO.
Ecnu naBnenue npessicut 10 O6ap, cieayeT HEMEJIEHHO TPEKPATUTh MPOBEPKY.

3amycTuTe TOIJIMBHBIN HAacoC B 00XOJl pesie, KPaTKOBPEMEHHO IEPEKMUTE
[IUTAHT BO3BPATHOTO TOTUIMBOMPOBOJIA. /laBjieHHE B CHUCTEME JOKHO JOCTUTHYTh
MaKCUMaJbHOTO 3HadYeHWs. Eciu naBieHue HUXKE HOPMHUPYEMOTO BO3MOXKHO
HEUCITPaBEH TOIUIMBHBIN HACOC, TaKXKe CIEAyeT MPOBEPUTH HAIMPSHKEHUE HA HEM.
Jns cucteM pachpelesIeHHOrO BIIPHICKA TUMHUYHOE 3HAYEHHE MaKCHUMaJbHOIO
naBieHus - 4-6 Gap, 1A CUCTEM LIEHTPAIBHOTO BIPBICKA - okoJio 3 Gap.lIpoBepka

OCTAaTO4YHOT'O AaBJICHHUA B CI/ICT€M€.33.HYCTI/ITC ABUTATCJ]Ib Ha XOJOCTOM XOAY H



WU3MEphTE JaBJICHWE TOIUIMBA B CUCTEME. 3arjylIuTe ABUTATENb W CICAUTE 3a
MOKa3aHUSAMH KOMIUIEKCA 1O JaBjicHUIo. J[aBieHwWe He AOMHKHO yMEHBIIAThCS
osicTpee 0,5 6ap/muH. [lepexxMuTe BO3BpaTHBIN IUIAHT, €CIIM CHUKCHHE JTaBIICHUS
BCE PABHO NPOJOJDKACTCS CIHUIIKOM OBICTPO, MPOBEPHTE KIIAMMaH TOIUTMBHOTO
HAcoca W TePMETHYHOCTH (POPCYHOK, €CIHM CHIDKCHHE NAaBJICHHUS 3aMeJINIIOCh -
POBEPhTE PETYyJATOp naBieHus. s mMpoBepkHW KiamaHa TOIUTMBHOTO Hacoca
MOAKTIOYUTE AaTYMK JABJICHUS K HAIOPHOW MAarucTpalid, MEPEeKMHUTE MUIAHT Ha
BX0Jie B ToIMBHYI0 pamny. Coznaiite naBienue B cucteme. Ecnu naBiieHue He
CHIKAETCS - KJIallaH Hacoca MCIPaBEH.

V3mepeHre BpEeMEHHM BIPBICKA JUIA  DJICKTPOMAarHUTHBIX  (DOPCYHOK
pacmpesielieHHOTO BIPbICKA TMPOU3BOJUTCS MPU HAIUMYUU JOMOJTHUTEIBHOTO
Moayss ocriuiorpada-reneparopa. [logkmounTte kanansl 3 wim 4 ocrutorpada
K (opcyHKamM M3 pas3HbIX Tpynn (IIPU TPYIIIOBOM BIPBICKE), €CIU IO CXEMe
AJIEKTPOIIPOBOJIKM aBTOMOOUJISE BCe (DOPCYHKH TOAKIIOUYEHBI MapalieIbHO, MOKHO
MOJKTIOYUTH TOJBKO OJMH W3 KaHaioB. [ moakimrodeHus kK GopCyHKaM MOKHO
WCIIOJIB30BATh aJaNTephl W3 KOMIUIEKTa MpUHAIeKHOCTEN ocumiuiorpada. Kax
npaBuiIo, (POPCYHKH MMEIOT JABa KOHTAKTa, OJMH U3 KOTOPBIX MOJKIIOYCH K ICTTH
nutanus (uens 15), a BTopo#l (ympaBisiomuii) K SIECKTPOHHOMY OJIOKY
ynpasienuss  (ObY). ITlomkmrouenne — ocrmuiorpada  MpoOW3BOAUTCS K
YIPABJISIONIEMY KOHTAKTy (DOPCYHKH.

3amycTuTe JBUTATENIb Ha XOJOCTOM Xony. W3MeHsss pexuMbl padOThI
JBUTATENSI TPOKOHTPOIMPYHTE cpeaHee BpeMs BHpbicka. OpUECHTHUPOBOYHBIC
3HAUCHUS BPEMCHHM BIIPHICKA I Pa3UYHBIX PEKUMOB Ha TOpSYEM JBUTATEIIC

MIPUBECHBI B TAOJHIIC.

Pexxum paboThl 1BUraTes Bpewms Bripeicka
X0JIOCTOU XOJ, 2 -4 wmc
2000 o0/Muu 2,1-4,2 mc
3000 o6/MuH 2,2 -3,2 Mmc

BbricTpoe oTkpbITHE IpOccens 6 - 8 mc



BriOer (3akpsoiThiii gpoccens npu 3000

00/MUH) 0,0 mc

B pexume «Ocuuiorpad»» MOXKHO HPOKOHTPOJIUPOBATH AMIUTATYABI BO
BKJIFOUEHHOM U BBIKIIOYEHHOM cOCTOsiHMM (GopcyHKU. HampsbkeHne HH3KOTO
YPOBHS, COOTBETCTBYIOIIEE OTKPHITOMY COCTOSIHUIO KilamaHa (HOPCYHKH, TOJIKHO
ObITh HE O0s1ee 1,5-2,0 B. HanpspkeHune BEICOKOTO YPOBHS - OJIM3KO0 K HAMPSHKEHUIO
ooprtoBoii cetn 12,5-14 B. AMmmryaa uaaykrusHoro Beiopoca 60-70 B.

3HauUTENbHbIE OTJIMYMSA CUTHAJIa MOTYT OBITh BBI3BaHbl HEUCIPABHOCTIMU

ANEKTPONPOBOIKH, GOPCYHOK Wi OBY.

2.2. IlmarHocTuka padoThbl TONJIMBHOI0 HACOCA

Ecnin ectp momo3penns Ha pabOTOCIOCOOHOCTH Hacoca, TO OH
JEMOHTUPYETCS. M TMPOU3BOAUTCS  €r0  HUCIBITAHUE IyTEeM  HU3MEpEeHUs
MPOU3BOJAUTEIILHOCTU TIPU PA3JIMYHBIX JABJICHUSIX, T. €. CTPOUTCS PACXOJHO-
HaIlOpHAsl XapaKTePUCTUKH M MIOJIYYCHHBIC 3HAYCHHSI CpPAaBHUBAIOTCS C
MaCMOPTHBIMU JaHHBIMH.

JImsi  MUarHOCTHKW TOIUIMBHBIX HACOCOB CO3/IaHAa JKCIIEPUMEHTAIbHAs

YCTaHOBKa, CXeMa KOTOPOW MpeicTaBieHa Ha puc. 16.

Puc. 16. DxcnepuMeHTaIbHAS] YCTAHOBKA JIJISl AMATHOCTUKHA PAOOTHI
TOTUTMBHBIX HACOCOB: | - akKyMysiTopHas 6aTapest; 2 - ceKkyHaoMmep; 3 —



BBIKJTIOUATENh; 4 — TOIUTMBHBIN HACOC; 5 — MAaHOMETp; 6 — TOTUIMBHBIA HUIbTp; 7 —
KpaH; 8 — MepHasl JIMHEHKa.

DKCnepUMEeHTAIbHAsI yCTAaHOBKA COCTOWT M3 E€MKOCTH ¢ OCH3MHOM, B
KOTOPYIO YCTaHABJIMBAETCS TOILTUBHBIN HAacoc 4, CHATHIN ¢ aBToMoOuis. [luranue
Ha TOIUIMBHBIA HAacoC TOJAeTCcsl OT aKKyMyJsTopHoM Oartapen 1 uepes
BBIKJTIOUaTens 3. 3mepenue BpeMeHu paboThl HAcoca MPOU3BOAUTCS C MTOMOIIBIO
ANEKTPOHHOTO cekyHaomepa 2. K Hacocy depe3 pE3UHOBBIE IIUIAHTH
MOJCOCTUHSIIOTCA MAHOMETP 5 U KpaH 7, MO3BOJISIONIMNA U3MEHATH COMPOTUBIICHUE
TOTUTMBHOM Maructpaiu. [[ias ucnbpITaHusl TOIUIUBHBIX (PWJIBTPOB B MarucTpalib
TOTUIMBHOTO HAcOCa MOKET YCTaHABIMBATHCA TOIUIMBHBIN GuiabTp 6. beH3un
MEPEKaYNBAECMbIi TOTUIMBHBIM HACOCOM 4 HAaKaIUIMBAa€TCS B MEPHOW €MKOCTH, B
KOTOPOH yCTaHOBJIEHA JIMHEHKA CO MIKAJIOH IpOrpaIyupoBaHHas B cM>,

DTO NO3BOJISIET U3MEPATh 00bEM OEH3MHA, TEPEKAYEHHOTO HACOCOM.

WcnbiTanre OEH30HACOCOB MPOM3BOJIUTCS MYTEM CHATUS HMX PACXOJHO-
HAIOpPHBIM XapaKTEPUCTUK B CIEAYIOLIEW nocienoBarenbHOCTA. K cHATOMY C
aBTOMOOWUJIS OEH30HACOCY MOJCOEIUHSIOT C TOMOILBIO XOMYTa PE3UHOBBIM HUIAHT
TOIJIMBHOW MarvucTpalid 3KCIEPUMEHTAIbHON YCTAaHOBKHU. 3aTEM HACOC MOMEMIAIOT
B EMKOCTh C OEH3MHOM.

Kpan TONnMBHOW Marucrpanud OTKPBIBAIOT ITOJTHOCTBIO, CO3[aBas TEM
CaMbIM HYJIEBOE CONPOTHUBIIEHHE TOIUIMBHON MarucTpaiu. 3aTeM BBIKIIOUYATENIEM 3
BKJIFOYAIOT TOIUIMBHBIM HAcOC M OJHOBPEMEHHO BKJIOUAETCA AJIEKTPOHHBIN
cekyaaomep. Hacoc HaumnHaer mepexadmBaTh OCH3MH B MEPHYIO €MKOCTh. [lpu
BKJIFOUEHHOM HACOCE U3MEPSETCS JABJICHUE B TOIJIMBHOM MArUCTPaIU C IIOMOIIBIO
MaHoMeTpa. [Tpu MOJTHOCTHIO OTKPHITOM KpaHe 7 MaHOMETP YKaXKeT JaBiieHue P =
0 xr/cM?, a MPOU3BOMUTENBHOCTh HACOCA OINPENEIMTCA IyTEM ACIEHUS 00beMa
OeH3MHa, 3aKaYE€HHOTO B MEPHYIO EMKOCTh Ha BpeMsl, B TEYEHUH KOTOPOTO padboTa
Hacoc. Takum o00pa3oMm, ompenensieTcs mepBas TOYKAa PacXoJHO-HAMOPHOU

XapaKTepuCcTUKHU Hacoca (puc. 17).
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Puc. 17. PacxonHO-HamopHbIE XapaKTEpUCTHKU: | — pacxoIHO-HAIOpHas
XapaKTEpPUCTHKA Hacoca; 2 - pacXoJHO-HANOpHAas XapaKTePUCTHKA TOIUIMBHOU
MarucTpajy B Cllydae YCTaHOBKH 3arps3HEHHOIO TOIUIMBHOTO (uibTpa (30 T.KM.
npobera aBTOMOOWIIA); 3 - pPacXOJHO-HANOpPHAs XapaKTEPUCTHKA TOILIMBHOU
MarucTpajy Ipyu yCTaHOBKE HOBOT'O (PUIIBTA.

B crnenyrommx  ombITax ~ HEOOXOAMMO IO  IaraM  yBEJIMYUBaTh
CONPOTHBIICHUE TOIUIUBHOM MAarucTpald IyTEM TMOCTETIIEHHOTO TMEPEKPBITUS
MPOXOJHOTO CEYEHHUs KpaHa 7 M OMpeNesTh MPOU3BOAUTEIHLHOCTH TOIUIMBHOTO
Hacoca.

[locnenHsast To4yka pacxoJHO-HANIOPHOM XapaKTEPUCTUKHU OyJeT MOoJydeHa
IpU MOJHOCTBIO 3aKpbIToM KpaHe 7. Ilpu 3ToM naBieHue, co3gaBaeMoe HacOCOM
JOCTUTHET MaKCUMAaJIbHBIX 3HAUE€HUH, a IPOU3BOJUTENILHOCTh Hacoca OyJeT paBHA
HYJIIO.

[ToryuyeHHYI0  pacXOJHO-HANlOPHYIO  XapaKTEPUCTUKY CpPAaBHHUBAIOT C
XapaKTEPUCTUKOMN 3aBojia M3rotoButens (tTadbmuua 1).

PesynpTaThl ucnbiTaHuid HacocoB aBtomoOwmsiss ['A3 mpencraBieHbl B

Tabnuiie.
TaOmura 1.
Tun 6enzonacoca [IpousBoauTensHOC JlaBieHue HyJI€eBOM
Th Ha CBOOOJIHBIN CJIMB noJa4u
058464044 «bomn» 135 8
98T092 «ITupOypr» 130 8,5
50.1139 Ct. Ockon 135 5,2
18.3780 TromeHb 135 4




[Tpu ucnpITaHUSIX HEOOXOJUMO HCIIOJIB30BATH 3aPSXKEHHBIA aKKyMYISITOP.
[Tagenue HampspKeHHE HA Hacoce cocTaBisAeT 00baHO 2B. OT HanpsKeHHUs CUITBHO

3aBUCHUT MPOU3BOJIUTEIBLHOCTH Hacoca (puc.18).
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Puc. 18. 3aBucuUMOCTh NPOU3BOJUTEIHLHOCTH HAacoca OT IOJIBOJUMOTIO

HaIPSHKCHUS.
Jlnsi OKOHYATEIBHOTO 3aKIIOUEHHUS] O PabOTOCIOCOOHOCTH Hacoca

MPOBOJIUTCS U3MEPEHUE HAIIPSKEHUSI HA HACOCE BO BPEMsI €r0 pabOTHI.

PazpaboranHasi SKclepuMEHTalbHAS YCTAHOBKA TIO3BOJISIET HCCIEI0OBATh
BIIUSIHUS CTETICHU 3aCOPEHUs TOIUIMBHOTO (UIbTpa Ha MPOU3BOIAUTEIBHOCTH
Hacoca. C 92TOM TENBIO CTPOATCS PACXOJHO-HAMOPHBIE XapaKTEPUCTUKU
TOTUTMBHBIX (UIABTPOB. [l 3TOro B TOIUIMBHYIO MAarucTpaidb YCTAaHOBKH
MOHTHUPYETCS TOIUTMBHBIN (QuibTp. JlaBmenue mnepen ¢GuiIbTpoM H3MeEpseTcs
MaHOMETPOM, a Pacxo] TOIUTMBA Yepe3 GUIBTP U3MEHSIETCS ¢ IOMOIIBIO KpaHa 7.
JI71st TOCTpOEHMSI PACXOHO-HAMIOPHON XapaKTEPUCTUKU BKIIIOYAETCS HACOC U TIO
maraM  yBEJIMYMBACTCS  JIaBIGHWE TIEpeNl TOIUTUBHBIM  (QWIBTPOM IyTEM
MOCTCTICHHOTO ~ OTKPBITUSA KpaHa 7. JIIg Kaxaoro 3HAYCHUS JaBJICHUS
OTIpEJIEISIETCS. PACcXO/l TOIUTMBA Yepe3 PMIbTP MyTeM M3MEPEeHUs] 00beMa TOTUIHBA
B MEPHOM €MKOCTH M BPEMsI €¢ HAITOJTHCHUSI.

PacxomHO-HanmopHbIE XapaKTePUCTUKH YUCTOTO (HOBOTO) W 3arps3HEHHOTO
(mocne 30 T.xkM. mpobera aBToMOOMIs) (GUIBTPOB TIpEACTaBiIeHb HA puc. 17. U3
pUCYHKAa BHIHO, YTO XapaKTCPUCTUKH UMCIOT JIMHCHHYI0 3aBUCHMOCTH, a

XapaKTepUCTHKA 3arpsA3HEHHOTO (QUiIbTpa UMeeT OoJiee KpyToit moabeM. M3BecTHo,



YTO JACUCTBUTENbHAS MPOU3BOAUTEIBLHOCTh HACOCA ONPEIEIAETCS Ha IEPECECUCHUH
pPacXOJHO-HAMOPHBIX XAPAKTEPUCTUK HACOCAa W TOIUIMBHOW Maructpainu. Tak, u3
puc.17 BUAHO, YTO TMpPHU YCTAHOBKE YHCTOro (PUIbTpPa TOIUIMBHBIA HACOC
o0ecrieunBaeT MPOU3BOJUTEIBLHOCTh, MPUMEpPHO, 2,3 JI/MUH, a TPH YCTaHOBKE
3arpsi3HeHHOro GuasTpa 1,6 J1/MuH.

[loBbIlIECHHOE CONMPOTHBIIEHHWE TOIUIMBHOM MAarucTpaid MPUBOJUT K
CHI)KEHUIO TMPOU3BOAUTENBHOCTA TOIUIMBHOTO HAcOCa M PE3KOMY IOBBIIICHHUIO
TOKa B OOMOTKaX, KOTOPBIH MOXET JOCTUTHYTh KPUTHYECKOTO 3HAYCHUS
(mpumepHo, 15 A). Takoil OOJBIION TOK MOXET NPUBECTH K Pa3pPYyIICHUIO

H30JIUU ITPOBOJI0B O6MOTOK, MCXBHTKOBBIM 3aMBbIKaHUAM H K ITIOJIOMKE HacocCa.

2.3. luarHocTuka padorsl (pOPCYHOK

2.3.1. Ilnarnoctuka opCyHOK ¢ MOMOIIBIO OcHM/LIoOrpagda

DNeKTpuyeckas cxemMa nojAcoeAuHeHusT (OPCYHOK TMPEACTABICHA Ha
pucynke 19.

N3 pucyHka BUAHO, YTO (POPCYHKH MMEET IO JIBa BHIBOAHBIX KOHTAKTOB. K
OIHOMY W3 KOHTAaKTOB Mojaercs Hampsbkenne 12B oT riaBHOro pene, a
YOPABJISIIOIIUE HUMITYJIBChI OT AJIEKTPOHHOTO OJIOKa YIpaBJIEHUS MOJAIOTCS K
BTOPOMY BBIBOY.

HcnpaBHOCTh (HOPCYHKHM MOKHO TPOBEPUTH IO HATUYHMIO XapaKTEPHBIX
IIETYKOB AJIEKTPOMArHUTHOIO KJiarmaHa, HalmpuMep C MOMOIIbI0 CTETOCKOIMa MpHU
BpaIIeHUH KOJIEHYaTOro Bajla CTApTEPOM WIIM Ha XosiocToMm xony. Ecinu popcynka
He paboTaeT, To HEOOXOMMO MPOBEPUTH: HANHUKE HampsikeHus: nutanus (12 B);
conpotupieHue GopcyHku (=19 Om); Hamuuue ynpapisioliero CUrHasia; peakifio
dbopcyHKH Ha U3MEHEHHE pEeXKHMa paboThl JBUTATENS, T. €. H3MEpPEHUE
MPOJOIKUTEILHOCTA HMIIYJIbCA BIPBICKA B 3aBUCUMOCTH OT TEMIIEPATYPHI,

pacxojia BO3/lyXa U Jpyrux napaMmeTpos.
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Puc. 19. DnekTpudeckas cxema nojicoeIuHeHUs (HOPCYHOK

Hannare muTaHus W yIpaBisSIONIero CUTHAJIA MOYKHO MPOBEPHUTH IO
MUTAHUIO WHJIUKATOPHOM JIAMIOYKH, TMOJKIIOUYEHHON MapaielbHO (OpPCYyHKE.
Ecnu nammouka Muraer, 3Ha4UT Ha (POPCYHKY MOJACTCS YMPABISIOUIUN CHUTHAIL.
Hanuure ynpapisiomero Curiaia MO>KHO MPOBEPUTH TAKXKE ¢ TIOMOIIBI0 pUOopa
JUIS W3MEpEeHHsI yria 3aMKHYTOTO COCTOSHUSI KOHTAaKTOB WM C TIOMOIIBIO
ocruuiorpada.

NnentuaHocTh paboThl POPCYHOK, MOKHO MPOBEPUTH MyTEM MTOOUYEPETHOTO
WX OTKJIIOYEHHUS U HaOro/ast 3a majeHueM o0opoToB ABuratens. [Ipu HopMaibHO
paboTaromeit (PopcyHKax MmajeHue 000pOTOB JIBUTATEINSI JOJDKHO OBITH B Mpeeaax
100-120 o6opoToB.

Ocuumiorpad  MoO3BOJIIET COCTaBUTH 0oJiee TOJIHYIO KAapTUHY paOOThI
CUCTEMBI YIIPABJICHUS JBUTATENIEM U CJAENaTh BBIBOJABI, KOTOPHIE B OTCYTCTBHUE
nogoOHoro mnpubopa MOXHO OBIJIO OBl cAelaTh TOJBKO HAa OCHOBAHHUU
COOCTBEHHOr0 00ratroro OIbITa T.€. CHU3UTh  TpeOOBaHUA K YPOBHIO
npodeccruonanm3Ma 1 onbITa 00CITYKUBAIOIIIETO MepCoHaa.

ITonmoxuTenbHbIN IIPOBOJI ociorpadga [IOJICOETUHSETCS K

yIpaBISIOIEMY TPOBOAY (HOPCYHKH, a OTPULIATENbHBIN K «3emiie» (puc. 20).
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Puc. 20. Inarnoctika paboTbl (GOPCYHKH.

d)opMa CUI'HaJla BBIBOOUTCA Ha 3KpPaH B BHIC Fpa(l)I/IKa B KOOpAHMHATax

aMILTATY1a (HammpsDKeHHe, YacToTa) — Bpems (puc. 21).
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Puc. 21. «O6pa3uoBas» ocruuiorpaMma padboTsl GOpCyHKH

[To rpaduky W3MEHEHHWs CHUTHAJA OMPEACIIIOT CICAYIONIUE BEIMYMHBI:
aAMIUTUTYY B BOJIBTAX B JIFOOOW MOMEHT BPEMEHH; YAaCTOTY CUTHANIA (BPEMs MEXTY
JIBYMsI CXOJHBIMH TOYKAMHU KPHUBOW CHUTHAJA); IMUPUHY (IIPOIOKUTEILHOCTH)
UMITYJIbCA W CKBAKHOCTh MMITYJIbCA WJIH «YTOJI 3aMKHYTOTO COCTOSIHHS) B % - T.C.
OTHOIIICHHE BPEMEHHU HAJIMYMs CHTHAJIa K OOIIEMy BPEMCHHM MEpHOja CHUTHAIA W
cobcTBeHHO (popMy cuTHANA.

CpaBHUBas BCe MapaMeTphl CHUTHAJIA ¢ «0Opa3lOBBIM» CHUTHAJIOM, MOYKHO

OPUHATH pelieHue O pabOTOCMOCOOHOCTH JAHHOTO 3JEMEHTa  CHCTEMbI

YIPaBJICHHUS.



[TpoI0KUTETEHOCT UMITYJIbCA OTKPBITUS (DOPCYHKH 3aBHCHUT OT PEKHUMA
paboThI IBUTATENS: X0JI0CTOM X0 1-6 Mcek., Harpy3ka 100% - 6-35 Mcek.

[Tpu mycke XOJIOAHOTO JBUTATENS MPOJAODKATEIHPHOCTh UMITYJIbCa OOJIBIIIE,
4eM MpU Iycke mporperoro. [Ipm mycke XOJIOAHOTO ABUTATENI HAa OCHOBHBIC
(GOpPCYHKHU TMOMAETCS JOMOJHUTEIBHBI UMITYJIbC OTKPBITHA. B 3TOM ciydae Ha
ocuusuiorpade TOSBIAIOTCS JIBa CUTHAJIA — JJIUHHBIA U KOPOTKUM, CXOJHBIE TIO

dopme (puc. 22.)
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Puc. 22. BnusHue TeMriepaTyphl IBUTaTelsi Ha BpeMsi OTKPBITUS (DOPCYHKHU

[To W3MEHEHHUIO TPOAOIKUTEIHPHOCTA WUMITYJIbCA OTKPBHITHS (OPCYHKH Ha
pa3HBIX peXUMax padOThl JBUTaTelss MOKHO OIICHHTH IMPABWIBHOCTH PaOOTHI
0JI0Ka yrpaBJIeHHUS.

JlpyruM  OIIEHOYHBIM  MapaMeTpoM  paboThl  (HOPCYHOK  SIBISIETCS
NEPUOIUYHOCTD BIpbICKA (YacToTa MMITYJIbCOB). [IepHOAMYHOCTD BIIPBICKA — 3TO
BpeMsI MEXKTY IBYMS TIOCIICIOBATEIBHBIMUA OTKPBITUSAMHU KjlallaHa OJHOW M TOH ke
dopcynku. [leprnoaAMIHOCTS BIIPBHICKA 3aBUCUT OT YaCTOTHI BPAIICHUS KOJIEHYATOTO

Bana (puc. 23).
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Puc. 23. CooTHolieHHE MEXKAY BPEMEHEM BIIPHICKA U MEPUOUIHOCTHIO (T — BpeMs
BIIpBICKA; T — MEPUOJUYHOCTH BIPHICKA), a) XOJIOCTON X0/ (0AUH 000POT KOJIEHYATOT 0 Bala
npoucxout 3a 100 mc); 6) cpennsst Harpy3ka Ha o6opoTax 3000 06/mMuH (0guH 060pOT
KOJIEHYaTOro Bajia MpoucxoauT 3a 20 Mc); B) IpU MakcUMallbHOU yactoTe BpaeHus 6000
00/MuH (01MH 000POT KOJECHYATOIO Bayia MPOUCXOauT 3a 10 Mc).

[IpencraBiseT nHTEpec AUarHoctuka no BennunHe J/1C caMOMHIYKIIMU B
oOmoTkax katymiek gopcyHok. Korma OBY 3ambikaer ynpapistomuii mpoBoj Ha
Maccy, HanpspkeHue Ha Hem nagaetr qo 0 B, kianan nepemMeniaercss 1 OTKPbIBAeT
noAavy Ttormea. I[Ipu oTcoennHEHUMM ympaBisIOMIETO MPOBOAA OT MAcCChl, LEMb
pa3mbikaeTcss U B oOMoTke unHayuupyercs IJIC camoumnaykumu (60-80 B) u
ABJISACTCS JUArHOCTUYECKUM [TApAMETPOM.

Bennuuna wmmmnynsca DJIC 3aBUCUT OT CKOPOCTHM OOpPATHOTO JBUKEHUS
KJIallaHa W TpoiJeHHOTOo WM pacctosHus. Ecnu umnynsca OJ[C HET, TO HET
oOpaTHOro Xoja KiamaHa. JTO TOBOPUT O TOM, YTO KiamaH 3akiuHmiI. Ecmu
BeJIMuMHA uMnyJibca J/JC HEBBICOKOE, TO JBUKEHHUE KJIallaHa YKOPOUEHO WJIA €ro
CKOPOCTb  BTSATMBAHUS  YMEHBILICHBI, YTO MOXKET [MPOUCXOIUTH  H3-3a
NOAKJIMHMABaHUA KiamaHa. Ha BenmunHy umnynsca OJ[C MOryT OKa3bIBaTh
BIUsIHUE U Jpyrue (akTopel: ociabieHue MNpPYKUHBI KIlalaHa; MOAKIMHUBAHUE
KJIANIaHA M3-3a TMOSBJICHHS 3arpsi3HEHWNM BHYTPU KJIAllaHA; BBICOKOE JIABJICHUE

TOIIIINBA.



2.3.2. luarnoctuxka padots! popcynox npudopom Y3CK

HeoOxogumo wu3MeHSITh OOOPOTHI JBUTATENSI W 3allMCHIBATh 3HAYCHUS
JUIMTEIBHOCTH  BKJIIFOYEHHOTO  COCTOSIHUSA. 3aTEM CPaBHUTH  IOJYYEHHBIC
pe3ynbTaThl C TIPUBEIACHHOW HIbke Tadmuiein 2. [lpm xomomgHOM aBUTATENE
3HAYEHUS MOTYT OBITb HEMHOTI'O BBIIIIE.

OrneHka pe3yabTaTOB U3MEPEHUN TPOU3BOAUTCS CIIETYIONINM 00pa3oM:

a) IpH YBEJIMYCHUH 000POTOB JBUTATEIH JUTUTSILHOCTD BKIIFOUSHHOTO
COCTOSIHUS JOJKHA MOBBIIIATHCS;

b) npu pe3kom yckopeHHH paboYunii UK JTOJDKEH 3HAYUTEIILHO YBEITHUNThCS;

C) IIpH 3aMEIJICHUH TOPSYETO JIBUTaTEIIS C 3aKPBITON JIPOCCEIbHON 3aCTOHKON
pabouunii UKII JOJIKEH YNAcTh JI0 HYJISl U TIOSIBUTHCS BHOBB KOTJIa 000POTHI
JBUTATENS CHU3ATCA IpuMepHo 10 1200 06/muH;

d) eciu mpuboOp HE MOKa3bIBACT HYJIS, IPOBEPHTE PETYIMPOBKY IPOCCEITBHOM
3aCJIOHKU JaTYMKA €€ 3aKPBITOTO MOJIOKEHHUS;

) mpu HyJICBOM 3HAYCHUH [HKJIA IIyM (DOPCYHOK HOIKEH MPEKPATUTHCS,

Ta6numna 2.
JmarenpHOCT
O6opoThI
b BKJIFOUEHHOTO
JBUTATEIIS
COCTOSTHUSA
XO0JI0CTOU X0/
2000 o6/MuH 3...6%
Mennennoe otkpsitue 7...14%
JPOCCEITBHOMN
3aCJIOHKHU 11...16%
bricTpoe oTkpbITHE
JIPOCCEIIbHOM 20% u Goiiee
3aCJIOHKH Hynp

3amemienue *

* TloBBICETE OOOPOTHI IBUTATEIIS
npumepHo 10 3000 06/MHUH U OTIYCTUTE
nealTb akceaeparopa.

2.3.3. Cnioco0b1 MOIKHM TOIIUBHBIX ()OPCYHOK



Her BeuHbIX AgBUTaTENel, KaK HET MICATLHBIX O€H3MHOB, Macel M YCJIOBUI
AKCIUTyaTallHH.

K neucnpaBHOCTSIM (POPCYHKHM MOXKHO OTHECTH HEIOCTATOYHOE MEJIKOe
pacmbpUICHHE TOIUTMBA, TOTEPI0 (OPMBI CTPYH PACTIBIJICHHOTO TOIUIUBA U
MOJITCKaHUE TOILJIMBA.

dopcyHKa MOXKET «JIUTh» WX BOOOIIE HE OTKPBITHCS IPH MOJIaul CUTHaja
Ha 3JICKTPOMATHUTHBIN KJanad. Bo3MOXHas MpruyYrHa IOIMAIaHuEe BOABI BMECTE C
TOIIMBOM B (popcyHku. [1o neficTBuEM BOJIBI MPOUCXOAUT KOPPO3US MOIBHKHBIX
yacted (QOpcyHKH. DTO MOXKET MPOU3ONUTH TPU HAXOKJICHUM aBTOMOOWJISA Ha
JUTATEIIbHOM PEMOHTE.

[Ipn ocTaHOBKE rOpsYEro ABUraTeNs U3 IUICHKHA TOIUJIMBA, OCTABIICHCS Ha
mTu@TaX W BHYTPEHHHX TOBEPXHOCTSIX pacHbUIMTENECH (HUXKE 3alopHOTO
KJIalmaHa), HMCHapsioTcs Jerkue (pakiud OeH3WHa, a W3 TOKEIbIX (pakiui
00pa3yroTCs CIIOH TBEPJbIX YIVIEPOJIUCTHIX OTIOXKEHUMU. M3-3a TOIIMBA HU3KOTO
KadyecTBa O0pa3yloTcsi CMOJIMCThIE oTiIokeHus. [IpoxonHoe cedeHue coria mpu

3TOM yMeHbIaetcs (puc. 24).

f cMo>mcme oTnoNEHNS
Puc. 24. YBenu4yeHHbIN BU]I UTJIBI TOTUTMBHON (DOPCYHKH

C nmosBIEHHEM OTIOKEHUH IIPOCBET «3apacTacT» M  YMEHBIIACTCH.

[TpousBoauTeNbHOCTh (POPCYHKH NAAAET, YTO MPHUBOIUT K OOEIHEHUIO CMECH,

OCOOEHHO B pEXUME YCKOPEHHsI aBTOMOOWIIS, KOrJa KUCJIOPOAHBIA AATUMK HE

YCIIeBacT 000raTUTh CMEChH. KpOMe TOr'o, CMOJIMCTBIC OTJIOKCHHA HAPYIIArOT

dbopmy ctpyn dopcynku. [lpu stom ctpys Oyner HampaBjieHa HE B IMPOCBET



BITyCKHOTO KJIallaHa, a HAa CTEHKHU BIIYCKHOTO KOJJIEKTOPA M B LIUJIUHAP MOCTYIUT
MeHbIIIe OeH3MHA. YXYAIIAeTCsl TaKKe OJHOPOJAHOCTh PACIbUIMBAHUS TOIINBA. 13
(bOpCYHOK BBUIECTAT KPYITHBIE KaIUIM, HE YCIEBAIOIINE UCTIAPUTHCS, TIEPEMEIIaThCsl
C BO3JyXOM M, Kak cieacTBue, yeeandeHue CH (TOMIMBO MOTHOCTBIO HE CTOPAET).

Jpyroii NpUYMHONW HEYIOBIETBOPUTEIBbHON pabOThl (HOPCYHOK SIBIISAETCS
3arpsi3HEHHEe UX BXOAHBIX (uiabTpoB (puc.10). WM3-3a cBoux pa3mepoB
MOTJIONIAIONIAs CIMOCOOHOCTh HMX HEBEJHMKA, a 3aCOPUBIIMCH, OHM YMEHBIIAIOT
MPOU3BOAUTEILHOCTH (DOPCYHKH.

B pesynbTaTe HaOm01aeTCs 3aTPYIHEHHBIN IMYCK JBUTaTelIsl, HEYCTOMYMBBIN
XOJIOCTOM XOJ, MPOBajbl MPU Pa3rOHE, MOBBIIICHHBIH PAcXoj] TOIUIUBA, MOTEps
MOIIHOCTH.

YToOBI 3TOr0 HE A0MYCKaTh, (POPCYHKH MOIOTCS uepe3 Kaxabie 40 T. kM mpobera.

2.3.3.1. Ouncrka HHKEKTOPpaA ¢ NIOMOIIbI0 MATHUTHOI'0 aKTUBaATOpa

MarHuTHbI aKTUBATOP YCTAHABIMBAETCS B pa3pe3 TOIUIMBHOTO IILIAHTA
nepen dopcynkamu. [Ipu mpoxoKIeHUU TOIUIMBA YEpEe3 MAarHUTHBIM aKTUBATOP
MPOUCXOJUT OCJIA0JEHUE MOJICKYJISIPHBIX CBSI3€H M YMEHBIIICHHE MOJEKYJISPHOTO
MOBEPXHOCTHOTO HATSKEHUS KOMIIOHEHTOB (KJIACTEPOB)  YIJIEBOJOPOIHOIO
TOTUIMBA, WX pa3pbiB, NOJSAPU3ANMS U JIMHEHHOE YHOPAIOYMBAHUE, YTO
oOecrieynBaeT co3JaHue 0C000 MEIKOAMCIEPCHON TOIJIMBOBO3IYIIHOM CMECH.
Mouiekyibl TOTUIMBA M BCE MPUMECH, KOTOPBIE B HEM COJIEpKaTCs, PHUOOPETAIOT
OJTHOMMEHHBIN 3aps]l ¥ HE OCENal0T HU Ha CTEHKAaX TOIJIMBHOW CHCTEMbI, HM Ha
dbopcynkax. [TomuMo 3TOro, akTUBHO 3apsKEHHBIE YACTHUIIBI MSATKO U MOCTETIEHHO
YAAIAIOT YK€ WMEIOIUecs IIJIaKd B TOIUIMBHOW cucteme. [IpenmymiectBamu
JJAHHOTO METOJla SIBJIAIOTCS: CHIDKEHUE BpEAHBIX BBIOPOCOB IMpu pabdote
nBUTaTens; OoJee TOJIHOE CropaHue TOIUIMBA; IIOCTENIEHHOE OYMILEHHUE
TOTUTMBHBIX (POPCYHOK, Oyaromaps 3TOMY CHIIKAETCS PUCK BBIXOJA M CTPOS
GOpPCYHKH TIpM YHUCTKE, BO3MOXXHOCTh YHCTKH JIIOOBIX THUIOB (DOPCYHOK
(OCH3MHOBBIX, U3ENBHBIX); BO3MOKHOCTh MPUMEHEHHSI KaK Ha KapOIOpPaTOPHBIX,

TaK W Ha JABUIrarcjiiX C BIIPbBICKOM; OYHMIICHHUC KaMCpbl CrOpaHusi, 4YTO



CIIOCOOCTBYET JIydIlieMy TeIuiooTBoay. K HemocTaTkaM JaHHOTO METOJa MOYKHO

OTHCCTU OTHOCHUTCIIbPHO BBICOKYIO CTOMMOCTD HpI/ICHOCO6JICHHH.

2.3.3.2. OuncTKA MHXKEKTOpPa ¢ MOMOIILIO CHENHAJbLHBIX OYMINAKIIAX

100aBOK K TOILJIMBY

B mpomake wuMerOTCSA CHeNMAaiIbHBIC OYHMINAIOIINE J00aBKM K TOILIHBY,
umenyeMble «®proen umkekTop kiauHep» (Fuel Injector Cleaner), kotopsie
3QJIMBAIOTCS  HEMOCPEJICTBEHHO B TOIUIMBHBIM Oak. OnpHako dTU JA00aBKU
1eJIECO00Pa3HO UCIONB30BaTh TOJBKO I YUCTHIX 0AKOB, TaK KaK OHM OYHINAIOT
0aKk M TOILTMBOIIPOBOJIBI, & CMBIThIC 3arPS3HEHUS MOTYT IONACTh K (POPCYHKAM U

3aKYIIOPHUTH UX BXOIHBIC (bHJIBTpI)I.

2.3.3.3. Moiika ¢opcyHOK Ha padoTaloieM JABUraTesie

Moiika hOopCyHOK MOXKET IPOU3BOIUTCS 0€3 cheMa (DOPCYHOK C JBUTATEIIS
WJIA UX JIEMOHTAXa U MOCJIEAYIOIIEH MONKH.

YToObl CMBITH TOJICTBIE HApPOCTHl HCHOJB3YIOT CHEIHAIbHBIE MOIOIINE
YCTAaHOBKHA JJIi OYUCTKM (QOpCyHOK Ha pabortaromiem pasuratene. llTaTHbii
TOIUIMBHBIA HACOC OTKJIKOYAIOT, a CHEUUalbHas YCTAHOBKA IOJAET B TOIUIMBHYIO
paMmy Moromiee CpeacTtBO  (CONBbBEHT-IeKapOOHai3ep), KOTOPBIH  CIYXHUT
OJIHOBPEMEHHO U TOIUIMBOM, U OUHCTHUTENIEM (pHC.25).

[TpombiBKa OpPCYHOK MPOU3BOAMUTCA Ha 3aBeleHHOM jBurareie. [lpu stom,
KpOoME€ MOWKH (POPCYHOK, OTMBIBAIOTCA OT OTJIOKEHUH, KOKCAa M Harapa Tapesku
KJIA[laHOB, KaMmepa CropaHus (yBEIUYMBAETCS HAIMOJIHEHHWE IMJIMHIPOB TOproyei

CMECHI0), MOPIITHEBBIE KOJIbIIA (PACKOKCOBKA KOJIEII).



YeraHoBka Ana Moiik1 (opeyHok

' YKuakocTb AnsA MOMKK thopCyHOK
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MoTOpHBII OTCeK aBToMOGUNA

Puc. 25. Moiika hopcyHok 6e3 CHATHSI ¢ JBUTATEIS.

Tak kak gBUTaTENbh IPU ATOM HE HArPYXEH, TO OT YUCTSIIETO COJIbBEHTA HE
TpeOyeTcss ~ oOecrieuMBaTh  3aJlaHHbIE  MOIIHOCTHBIE  XApPaKTEPUCTHUKH,
JETOHAIMOHHYIO CTOMKOCTB U T. I. [103TOMY MOIOIIME CBOWCTBA COJIBBEHTA PE3KO
YCWICHBI 0 CPaBHEHUIO C J00aBKaMu B TOIUIMBO. Bpemsi HemocpencTBEeHHOU
MokHu cocTtapisieT 20-30 MuH. B kaduecTBe MOIOIIETO CPEACTBA MOKET, HAIIPUMED,
UCI0J630BaThCs coMbBEeHT MV-4020 (4acTHYHO OYMIIACT KUCAOPOIHBIA JaTUYUK K
KaTaJn3aTop) WU COJIbBEHT-KOHIIEHTpAT aMepuKaHCcKon (upmbl «KapOon KiInH»
(Carbol Clear). Jlns wmoriku (HOpPCYHOK MOXKET HCIOJIb30BaThCSA, HAIPUMED,
Moromasi ycraHoBka amepukanckor ¢upmbl OTC. ConpBeHT K (opcyHKam
MO/TaeTCs JaBJICHUEM CKATOTO BO3AyXa M HE HY)KHO MPUCOSIUHSATH CICIIUATbHBINA

IIUTaHT 0OpPaTHOTO CIIMBA.
[Tpou3BoaNTENBHOCTE  (HOPCYHOK 176 +53cm’ [ murn 1pum naBneHMH
2,5x2 cm’.

Henocratkom MOWKH SIBJISIETCS 3arPSI3HEHHUE CBEYEH 3aKUTaHUsL, MOTOPHOIO

MacJia 1 BOBMOXKHOCTb HpO6J’ICM C KaTaJiIn3aTopoM.



HpI/IHI_[I/IH MNOAKIIIOYCHUA YCTAHOBKH 3aKJIHOYACTCA B TOM, YTOOBI JABHUI'aTCJIb

paboTtan He Ha OEH3WHE WM TU3EJIHHOM TOIUIMBE, a Ha CICIHAIBHON YHCTAIIEH

KUJIKOCTH. J{J1s1 3TOT0 HEOOXOIUMO:

1.
2.

[Iporpets ABUTaTens A0 paboyeit TeMneparypsl U 3ariaylIIUuTh.
Ha nBuraTene HalTH TOJAIONIYIO U OOPATHYIO MarucTpaib.

OTCcoequHUTH MOAIOTYI0 U 00pAaTHYIO MarucTpaib OT TOIUIMBHON paMIIbl
M TOJICOCTUHNUTD K Hel 4epe3 crelualibHbIe alanTepbl COOTBETCTBYIONINE
IUTAaHTH MOIOIEeH ycTaHOBKM. He Bce aBTOMOOMIM MMEIOT OOpaTHYIO

MarucTpalib, IO3TOMY OYyAET HOJKII0YATHCS TOJIbKO MOIAFOIIMNA IIAHT.

HpI/I OUYMUCTKC AWU3CIBbHBIX CHCTEM CIICAYCT IIOJAKIIIOYAaThb YCTAHOBKY K

THB/L.

OTKJIIOYUTH TOIUIMBHBIN HACOC (CHATH MPEIOXPAHUTEND, PEJie WIH Pa3beM
Ha TOIUIMBHOM HACOCE) WJIM 3aKOJbLEBAaTh HACOC, MYyTEM COEIWHEHUS

MOIAIOIIEN 1 0OpAaTHON MarucTpay.

3aJIuTh MOKINYHIO J KUAKOCTh B EMKOCTh YCTAHOBKH U3 pacdcTa:

OO6beM aBurarens, Ji KomnunuecTBo pactBopa, 1
Ho 2,5 1

Or2,5105 1,5

Cseiiie 5 2

JIns1 mu3enbHBIX CUCTEM HOpMa pacxojia pacTBopa cHrkaetTcs Ha 50%.

7.

BoicTaBuTh J1aBlieHHE MOAAYM MOIOILIETO PacTBOpPa COOTBETCTBYIOLIEE
paboueMy JaBiIeHHIO U BpeMs MOWKH («TecT-MexaHuKa» KIIaBULIAMH «--«
U «--«). JlaBneHue mojmauu pactBopa Ayia kapOwoparopa 0,5-1 Gap, mis
muzenet 1-1,5 6ap. Bpems nukna moitku 10 MUH 111 3arpsi3HEHHBIX

HE3HAYUTEIBHO U 20-25 MUHYT JIJIsi CUJIBHO 3arpsi3HEHHBIX (DOPCYHOK.
3aBeCTH JABUTATEIb U MBITh (JOPCYHKHU.

Beoknats 15-20 MunyT (Iepro mpocadyrBaHus).



10.IToBTOPUTH MpOLIETYPHI MOUKH.

2.3.3.4. Moiika (popCcyHOK CO CHATHEM C JIBUTaTEJIsl

Jlyumiee kayecTBO MOMKH OOECIEUMBAETCA IyTEM CHSTHS C JBUTATEINA
(bOpCyHOK M UX MOMKH Ha CrieluaaIbHOM cTeHe. [Ipu 3ToM MOTyT UCIOJIb30BaThCs
MOIOIIIME CpEeACTBa C OO0Jee AaKTUBHBIM BO3ACHCTBHEM Ha 3arps3HEHUs U
MOSIBJISIETCS BOBMOXKHOCTh PEKHUMa «OTMAuBaHUS.

Btopoit cmoco0 oTiMuyaercss BBICOKMM  KAa4yeCTBOM MOWKM W OOJbIION
TPYJIOEMKOCTBIO, CBSI3aHHOM C JIEMOHTaXXeM (DOPCYHOK C JBHUTraTelis U MOCIETYIOUIUM
MOHTaXOM HX.

[Iponeypa MOWKHM BKJIIOYAET YIbTPA3BYKOBYIO OUUCTKY.

YasTpasBykoBas ounctka (Y3). KauectBo Y3 04MCTKM HECPaBHHUMO C
JIpyrumu crnocobamu. Hampumep, mpu MoJIOCKaHUM JeTaleid Ha UX MOBEPXHOCTU
octaetrcsi 10 80% 3arps3HEHUid, Tpy BUOPAIIMOHHOW OYHUCTKE — OKOJO0 55%, npu
pyuHoit — oxosio 20%, a mpu ynabTpazBykoBoil — He Oomnee 0,5%. Kpome Toro,
JIeTalid, UMEIOIINE CIOXKHYI0 (opMy, TPYIHOIOCTYIMHBIE MECTa, XOPOIIO MOXHO
OYUCTUTH TOJIBKO C TTOMOIIBIO yibTpa3Byka. Ocoboe mpeumyiiecTBO Y3 OUMCTKU
3aKJIIOYAETCSI B €€ BBICOKOM MPOU3BOAUTEIBHOCTH MPH MAJIOW 3arpare
¢dbu3nyecKoro Tpyaa, BO3MONKHOCTH 3aMEHBbI OTHEOMACHBIX WJIM JTOPOTOCTOSIIUX
OpPraHUYECKUX PACTBOPUTENICH O€30MacHbIMU U JCIIEBHIMU BOJHBIMU PAacTBOpaMU
HIeI04YeH, KUJIKUM (PEOHOM U Ap.

YactoTtsl 16 - 18000 I'11, koTOpBIE CIOCOOEH BOCHPUHUMATD CITyXOBOM
amnrmapar 4eJOBeKa MPUHITO Ha3bIBaTh 3BYKOBBIMH, HAITpUMEp MUCK KoMapa ~10

Kkl 1.

MHor1e MIEKOITUTAIOIINE, HATPUMED KOIIIKH B cO0aku, 00aaatoT
CIIOCOOHOCTHIO BOCTIPUSTHS yIIbTpa3Byka yactotroi 10 100 kI'11, a tokarimoHHbIe
CIIOCOOHOCTH JIETYYHX MBIIIEH, HOYHBIX HACEKOMBIX M MOPCKHX YKUBOTHBIX BCEM

XOPOIIIO U3BECTHBI.



Huxuen rpaHunen ynapTpa3ByKOBOI'O JMana3OHa HAa3bIBAKOT YIPYTHE
koseOanust yactoroit ot 18 kI'1. Kak nmpaBumo, ynpTpa3BykoM Ha3bIBalOT YaCTOTHI
10 10° k['u. Bosee BBICOKME YacTOTBI IPHHATO Ha3bIBAThH THUIIEP3BYKOM.

CkopocTb 3ByKa B Bojie — 1435 m/c.

B yabTpazBykoBOi 00pabOTKE >KHUJIKOCTEH OCHOBHBIM JICHCTBYIOIIUM
(akTOpoM SBISETCS KaBUTALMA. SIBIEHHE KaBUTALlMM — pa3pyLIECHUS OTIOKEHUN

C IOMOIIBIO BO3AYIIHBIX MY3bIPbKOB B )KUAKOM CpeXE.

Ecnu xakoe-nmubo Teno xonebyercs B ynpyrou cpeae ObicTpee, 4eM cpeaa
ycrieBaeT 00TeKaTh €ro, OHO CBOMM JIBIDKCHHEM TO COKUMAET, TO Pa3pekacT Cpey.
C1iou TOBBIIIIEHHOTO U MOHUXEHHOTO JIaBJICHUSI pa30eraroTcsi OT KOJIEOIIOMIETrocs

TCJIa BO BCC CTOPOHBI U o6pa3y10T 3BYKOBBIC BOJIHBI.

[Ipy npoXoXACHUH Yepe3 IKUAKOCTb 3BYKOBOM BOJIHBI  OOJBIION
WHTCHCUBHOCTH, BO3HHUKA€T TaK Ha3blBacMas aKyCTHYecKas KaBuTauus. B
WHTEHCUBHON 3BYKOBOW BOJIHE BO BpEMs MOJYNEPUOIOB PA3PEKECHUSI BOZHUKAIOT
KABUTAILMOHHBIE MY3BIPbKH, KOTOpBIE PE3KO CXJIOMBIBAIOTCSA MpPU MEPEXolie B
0o0JaCTh TOBBIIIEHHOTO JaBieHUS. B KaBUTAllMOHHOW 00JACTH BO3HUKAIOT
MOIITHBIE TUAPOAMHAMUYECKHUE BO3MYIIEHUS B BHUJE MUKPOYAApHBIX BOJH U
MHUKPOIOTOKOB, KOTOpBIE pa3pylIalOT OTJIOXkeHus. Kpome TOro, cxjiombiBaHUE
My3bIPBKOB COMPOBOK/IAETCSI CUJIbHBIM JIOKAJIBHBIM pPAa30TPEBOM BEIIECTBA U
BBIJICJICHUEM Tas3a.

[Ton BO3AEHCTBHEM YIbTPa3ByKa MPOUCXOAUT pacKalblBAaHUE YACTHII,
HaXOJAIIMXCS B BOJE, UX CpeAHuEe pa3mepbl yMeHbiarores ¢ 10 o 1 mukpona,
YBEIMYMBAECTCS UX KOJMYECTBO U OOIIAsl IJIOIIA/Ib TOBEPXHOCTH YACTHII.

B OonbmumHCTBE  YIBTPAa3BYKOBBIX  YCTPOHCTB  HCHOJB3YIOTCS
MbE303JIEKTPUUYECKNE U MAarHUTOCTPUKLIUOHHBIE MPeoOpa3oBaTeu.

[Tlbe30oddext  3akmovaercs B ciaeAywoomeMm. Ecau  KpUCTal
MOJIyIpOBOJHUKA  (KpucTayun — KBapma)  aedopMupoBath, TO  Ha  €ro

MPOTUBOIONOKHBIX TrpaHsx obpasyercs IJC, u HaoOOpoT, ecinu MoJaaTh



NEPEeMEHHOE HAamNpsHKEHUE, TO KpuUcTaiwl OyneT AedopMupoOBaThbCs, CO37aBast
KoJIeOaHus.

MarHuToCTpUKIMs - 3TO W3MEHEHWE pa3MEpPOB TEJI NPU U3MEHEHUM HUX
MarHuTHOro coctostHusl. CepaeyHUK M3 MarHUTOCTPUKIIMOHHOIO MaTepualia
(crimaB HUKeNs, KOOAbTa, AJIFOMUHMS, Kejle3a), TOMEIEHHBIH B OOMOTKY MEHSET
CBOIO JUIMHY B COOTBETCTBUU C BEIMYMHON U (POPMOM MarHUTHOTO MOJIS.

Meroauka MOHKH (POPCYHOK €O CHATHEM ¢ jABuMrareas. Morika
IPOBOAMUTCA HA YCTaHOBKE (puc. 26) B CleQyIOIIEH MOCIEN0BATEIbHOCTH:
MOJATOTOBKAa (OPCYHOK; MpOMBIBKA (POPCYHOK; TeCTUpOBaHUE (POPCYHOK;
yIbTPa3BYyKOBasi OYHMCTKA; OOpaTHas MpOMBIBKa (POPCYHOK M TECTHPOBAHUE

(hOpCYHOK.
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Puc. 26. YcranoBka moiiku ¢opcyHok: 1 — MepHast kojba; 2 — perymusTop
JaBJICHUS; 3 — pa3beM dJIeKTponueckuil; 4 — popcyHka; 5 — TOIUIMBHAS paMmIia; 6 —
KTYT IPOBOJIOB; 7 — UMIYJIBCHBIN reHeparop; 8 — puibTp; 9 — Tpydomposox; 10 —



Hacoc; 11 — morommid pactBop; 12 - €MKOCTh C MOIOIIMM pacTBopoM; 13 —
yJIbTPa3ByKOBOM M3IlyuyaTenb; 14 - nojactaBka; 15 ynpTpa3ByKkoBasi BaHHA.

IHoaroroBka popcyHOK:

- NPOMBITb (POPCYHKH CHApyk U OOE3KUPUBAIOIMICH KUIAKOCTHIO IS
yIaJIeHUs Hapy>KHbIX 3arpsA3HEHUMN;

- BEIHYTHh (DUIIBTP, PACTIONOKEHHBIA BHYTPH BXOJHOTO OTBEPCTHS, 3aKPYTHB
npucroco6ieHue (Irornop) B GUIbTp;

- 00ayTh (OPCYHKU YUCTBHIM (PUIBTPOBAHHBIM CXaTbIM Bo3ayxom (1-1,5
aTun);

- YCTaHOBUTH (DOPCYHKH B paMITy JJII MOMKH.

IIpombiBKa GOpCYHOK:

- YCTaHOBUTb HEOOXOJUMOE JIaBJICHHE MOIOLIEro pacTtBopa (pabouee
JABJIEHUE JJI JAHHOTO TUIa (POPCYHOK) U MPOMBITH (popcyHkH B TeueHuu 30 cek
0€e3 Mmojaun Ha HUX UMITYJIbCOB (TI0AaTh HampskeHue 12 B);

- CJIUTh PACTBOP U3 MEPHBIX CTAKAHOB.

TecTtupoBanue popcyHOK:

1. [IpoBepka repMETUYHOCTHU:
- ycTaHOBUTH AaBieHue Ha 10% BbIme paboyero sl TECTUPYEMBIX (DOPCYHOK;
- IOJIaTh J1aBjicHUE Ha (POPCYHKU 0€3 UX BKIIOUCHUS B TCUCHUH 2 MUHYT.
HcnpaBHas (opcyHka IOmycKaeT TOsiBJICHHE He Oosiee | Karid B MUHYTY.

Bo3MoxkHBIE BapUaHTBI pe3yJIbTATOB TECTUPOBaHUS (POPCYHOK TMPEACTABICHBI HA PUC.

217,



HepaBHOMEpPHBIA pacnbin

McnpaeHas Herepmetuunas
chopeyHka topeyHka

-
(=]

Tonnuea
dopcyHkon

dopcyHka

HE OTKpbIBaeTCH

Hwakan
NPOV3BOAUTENBHOCTD
opCyHKM

Puc. 27. Bo3amoxHbIE BapHaHThI TECTUPOBAHUS (POPCYHOK.

2. [IpoBepka OTHOCHUTEIBHON MPOU3BOAUTENBHOCTH:

- BBIOMpaeTcs 0JIuH U3 pexxuMoB padoTsl «Tect 1», «TecT 2» mm «Tect 3»:

CrapToBbIc 3HaUYCHUs / TECTHI «Tect 1», «Tect 2» «Tect 3»
O6OpOTH B MUHYTY 650 2250 4000
Bpewmst oTkpbITHS HOPCYHOK, MC 3 12 6
JlaBneHue, aTm 0,5 0,5 0,5
Bpewms TectupoBanmsi, ¢ 120 60 30

- A TOJy4YeHUs  JIOCTAaTOYHOM  TOYHOCTH  OTHOCUTEIHHOM

MPOU3BOJIUTEIIBHOCTH (DOPCYHOK HEOOXOAMMO 3arlOJIHUTh HE MEHEe IMOJIOBUHBI

MEPHBIX €EMKOCTEM.

[TpousBoANTENBHOCTH (POPCYHOK HE JAOJKHA OTJIMUAThCA Oojee yeM Ha 5%.
OIHOBPEMEHHO C TMPOBEPKOM MPOU3ZBOJUTEIBHOCTH (DOPCYHOK HEOOXOIUMO

onleanTh popmy (akena pacnbuia. PopcyHKa JOMKHA UMETh OJUHAKOBBIK YTJIIBI

pacinbuIa PU OTCYTCTBUU OTAEIBHBIX CTPYH.

YabTpo3ByKOBasi 0UMCTKA (POPCYHOK:

- YCTaHOBUTH (POPCYHKH Ha TOJKY C OTBEPCTUSIMH B YJIBTPO3BYKOBOM

BaHHE, TaK 4YTOOBI ypOBEHb MOIOIIEH >KMAKOCTH ObLI Kak MUHMUMYM Ha 20 MM

BBIIIIE UTOJIBYATOTO KjanaHa (POpCyHKH (10 YPOBHS MOJIKH);




- Ha (POPCYHKH MOAAIOTCS UMITYJIbChI HAMPsDKEHUS (BpeMs OTKpBITHS 4,5 MC,
q10 cooTBeTcTBYyeT 7000 00/MHH) M OJHOBPEMEHHO 3arpsi3HECHUS TOBEPraroTCs
yJIBTPO3BYKOBOMY BO3/1€UCTBUIO B TeueHUH 10 MUH;

- TIOCTIE TIPOJYBKHU CXKaThIM BO3AYXOM YIANISIOTCS U3 (OPCYHOK OCTaTKU
MOIOIIEN KHUIKOCTH.

B GonpmmHCTBE Cily4aeB JOCTaTOYHO MPOBECTH JBA LMKJIA Y3 OUHUCTKU IO
10 MHUH, HO TpPH CHJIBHOM 3arpsi3HEHUH (OPCYHOK MPOAOKUTEIBHOCTh Y3
OYUCTKHU HE OIpPaHUYECHA.

OoOpaTHasi IPOMBIBKA!

- yCTaHOBUTH AaBjieHue Ha 10-15 % Boime padboyero naBiieHus GOPCYHOK U
NoJIaTh HalpsDKeHHe Ha (QopcyHKH (0e3 mojayd UMIYJIbCOB) M IPOMBITH B

teueHuu 10-20 muH (puc. 28);

Mponueka dopcyHok

TonnueHelih agantep
Pttt

dopcyHka

Tonnuekeli huneTp
Pazbem anekTpuyeckuin

3arpsisHeHue

Puc.28. O6paTHas mpoMbIBKa OPCYHOK.

- MPOBECTH NOBTOPHOE TECTHUPOBAHUE NYTEM IPOBEPKH OTHOCUTEIHLHOU
MPOU3BOIUTENIBHOCTH (OopcyHOK U dopmbl (akena pacmbuia. Eciam sxemaemblid
pe3ynbTaT HE JOCTHTHYT, TO HEOOXOIMMO MPOBECTH IMOBTOPHYIO Y3 OYHUCTKY
bopcyHOK U 00paTHYIO POMBIBKY.

OuIbTp TECTUPYIOLIECH >XUAKOCTH 3aMEHHUTh C MEPEOJUYHOCThIO | TOI, a
JKUJIKOCTb 10 MEPE 3arpsi3HEHUS.

3aMeHa MOIOIIEH KUJIKOCTH B Y3 BaHHE MPOU3BOJIUTCS MOCTE OUMCTKHU 40-

50 dopcyHnok (6-8 HUKIOB OUUCTKU 6-TH (OPCYHOK).



KoHTpoabHBIE BONIPOCHI

N3 xakux 31€MEHTOB COCTOUT U Kak paboTaeT TOIIMBHAS cucTeMa?

Kaxk yctpoen u paboTaet TOIUIMBHBIN Hacoc?

Kaxk yctpoens! TorumBHbie GUIBTPHI?

Kak yctpoen pacnpeaenurenbHbiil KOJUIEKTop?

Kak ycTpoen u paboTtaer peryiasatop AaBieHUs TOILIUBA?

Kaxk yctpoena u paboraet sinexkTpoMarauTHas popcyHka?

Kakue cymecTBytoT crmoco0s! yrpaBieHus GpopcyHkamu?

KakoBa Merommka  JMAarHOCTHKWA TOTUIMBHOW CHCTEMBI TIO BEIIMYWHE

TaBJICHUS B TOTUIMBHOW MarucTpaim?

Kak nmoacoenunsiercs ocuusuiorpad K TOINIMBHON CUCTEME JJISI U3MEPEHUS

JIaBJICHUS TOTLIMBA?

10. Kak mnpoBoaHTCS TMpOBEpKa TOIUIUBHONM CHUCTEMbl Ha MaKCUMAaJIbHOE
naBieHue?

11. Kak npoBOAUTCS AMArHOCTUKA pabOThI TOIIMBHOTO Hacoca?

12. Kak cTposiTcsi pacX0oqHO-HAIOPHbBIE XapaKTEPUCTUKHU TOILTMBHOT'O Hacoca?

13. Kak 3aBHCHUT NPOU3BOJUTEIHHOCTh HacOCa OT MOABOIUMOTO HAIIPSKEHUS?

14. Kak mpoBOAMTCS AWArHOCTHKAa pPaboThl (OPCYHOK C  MOMOIIBIO
ocruiuiorpadga?

15. Kak mpoBoAHUTCS AMAarHOCTHKA pabOThl (POPCYHOK C MOMOIILI0 MpUbopa
s uamepenus Y3CK?

16. Kakue cnocoObsl MOWKH (POPCYHOK CYIIECTBYIOT?

17.KakoBbI MPUYKHBI 3arpsi3HEHUS] POPCYHOK?

18. Kakx mnpoBomuTcsi ounMcTka (OPCYHOK C TMOMOIIBI0 MarHUTHOTO
akTuBaropa?

19. Kak npoBoautcs ounctka (POPCYHOK C MOMOIIBIO OYHINAIOIINX T00ABOK K
TOILJIUBY?

20. Kak mpousBoauThCs Moiika GOpCyHOK Ha paboTaroieM aBuratesie?

21. Kak mpou3BOANUTCS YIbTPa3ByKOBas MOWKa OPCYHOK?

22. KakoBa 1mocie0BaTeIbHOCTh OIepalluidi Mpu MoOMKe (OPCYHOK, CHSATBHIX C

nBurarensa?

LONooakrwWdE
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TEMA Ne 6 /lHarHOCTHKA CBeYeil 3a;KuraHusi

1. Oﬁmue CBCACHUS 0 KOHCTPYKTUBHBIX 0COOEHHOCTSIX U

00CJIy’>KMBAHUY CBeYeil 32aKUraHus

1.1. KoHCTpyKTHMBHBbIC 0COOCHHOCTH CBeYeil 3a:KUraHus
CBeua 3aKMTaHHUA COCTOUT M3 TPEX OCHOBHBIX KOMIIOHEHTOB — KOpIIyca,

AIEKTPOAOB U u3ojsitopa (puc 1).

Puc.1. YcTpoiicTBO CBEUH 3aKUTAHUS:

1 — raiika kiemMMsl, 2 — pe3b00BOE
coeMHeHue, 3 — 6aprep yTeuku Toka, 4 —
uzosstop (Al,0s3), 5 — snekTponpoBoasias
s nepemMbIuKa U3 CIEIUAIBHOTO CTeKIa, 6 —
KJIEMMHBIN CTEPKEHb, 7 — 0001iMa cBeueid, 8 —

p— VIUIOTHUTEIBHOE KOJIBII0, 9 — U30JIATOP
= anekTpoaa, 10 — neHTpanbHbIi ekTpos, 11 —

. - - - T
v Tl vlele e .
T = -
Bt ]
= T
YVYVYVVYY I
b o J

OOKOBOI 3IEKTPO/T (3a3€MIICHHBIN )
10
©BOSCH 1"

M3onsiTop  mpenmsiTCTBYeT yTEYKHM TOKAa BBICOKOTO  HANPSKEHUS  OT
LIEHTPAJIbHOIO 3JIEKTPOJla HAa KOPIYC CBEYU, a TaKXKE€ OTBOAUT 4YacTh TeILIa,
OTpeeNisisl «TETUIOBOM Juaria3oH» CBeYeH 3aKUTraHusl.

W3onsitop m3roraBauBaeTes u3 okcuaa amomuaus (Al,O3z) co crennaabHbIM
HamoyiHuTeNeM. HapykHas d9acTh HW30J5TOpa TOKPBIBACTCS TJA3YpPhIO IS
MpeAOTBPAICHUS HATMIIAHUS TPsI3U, KOTOpasi CocoOCTBOBaJIa Obl yTeUKH Toka. B

M30JIATOPE Pa3MEILEH LIEHTPAIBHBIN 3JIEKTPOJ U KIIEMMHBIN CTEPKEHb.



Kopmyc cBeun u3roraBnuBaeTcs U3 CTajal U UMEET pe3b0y Al BBUHUMBAHUS
CBE€YM B TOJIOBKY IIWJIMHAPOB W IIECTUTPAHHUK [UIsI CIEHHUAIBHOTO KIIOYa.
[ToBepXHOCTh KOpIyca HUKEIUPYETCS I MPEAOTBpPALICHUSI KOPPO3UU U JIETKOTO
OTKPYUYMBaHUS CBEYHU U3 AIFOMUHHUEBOMN TOJIOBKH.

DONeKTpo/Abl CBEYU JIOKHBI OBITh CTOMKMMU K BBICOKOM TeMIieparype,
BO3JICUCTBHUIO arpeCCUBHOM CpeJlbl U ANIEKTpodppo3un. Hanmpumep, Temneparypa B
Kamepe cropanus Moxer pocturath 2500°C, a maBnenme — 50 atm. HaumGonee
NOAXOMSIIIUM MaTepPUaIOM ISl 3JIEKTPOJIOB CUMTAETCS HUKENb, XOTS HEKOTOpPbIE
CB€YM UMEIOT MEIHBIE OJJIEKTPOJAbI, TMOKPHITHIE HHUKEJIEM, YTO YIydIlaeT
TEIUIOO0TBO/] OJarogapsi Xopoiieil TermnonpoBogHocTH Mean. Kpome toro, 3a cuer
YMEHBILIEHUSI CONPOTUBIICHUS JIEKTPOIOB UMEETCSI BO3MOKHOCTD /ISl YBEITMUEHUS
3a30pa Mexay dnekrTpogamu Ha 0,15 mm.

VYBenuueHue 3a3opa MEXy 3JIEKTPOJIaMU CIIOCOOCTBYET 0OJIErYEHUIO MyCcKa
JBUTATENS, a TaKXK€ YBEIMUYEHHUIO 3(PQPEKTUBHOCTH CrOpaHus, OCOOEHHO IpHU
pabote aBuraTens Ha OegHON pabouel cMecH.

CBeun oOTIMYAIOTCS ApPYyr OT JApyra CJlAeAyIOUIMMH T€OMETPUYECKUMU
pa3MepaMu: JUIMHOW pe3b00BOM YacTH, TMaMETPOM PE3bObl U UCKPOBBIM 3a30POM.
BonapmmHCTBO CcBedell BhIMycKaroT ¢ pe3pboit M 14x1,25 niauHHON pe3nOoBOi
yacth 19 MM M IUIOCKUM YIUIOTHUTEIBHBIM KOJBIOM. BhIyckaroT cBeun ¢
KOHUYECKUM YIUIOTHUTEJIEM O€3 YIJIOTHUTEIBbHOIro Kojbla. Pazmep cBeunm moj
KJIF04 MOKET ObITh 21 MM 1 16 MM (puc. 2).

HezaBucumo ot peknma paboThl aBuraTesns (Iycka, mporpeB, X0JI0CTOH X0/,
Harpy3Kku), TeMIleparypa KOHyca H30JsITOpa CBEYM JIOJDKHA HAXOIUTCS B
muamazone  400-900°C. Cpewa TepseTr CHOCOOHOCTh K CaMOOYHCTKE, IpH
temneparype Hmwke 400°C, a npu Temnepatype Bbie 900°C Haunnaetcs rpdekr

«KaJIUWJIBHOI'O 3aKUT'aHH», T.C. BO3TOPAHUC CMCCH OT TCMIICPATYPHI.



Mnockan NoBEPXHOCTL C LWanboi (cnesa)
M KOHUHECKOI NosepxHocTLIo Bea waibu (cnpasa)

SUPER
o 1

Puc. 2. CBeun c miiocko# (ciieBa) U KOHUYECKON MOBEPXHOCTHIO.

CBeun OTJIMYAIOTCS JIPYr OT Jpyra TEMIEPATYpPHBIM IUANAa30HOM, KOTOPBIMA
XapaKTepU3yeTcs KaawIbHbIM yucioM. KanuiabHoe 4nciao yCIoBHO O3HAYaeT BpeMs
B CEKYHJaX, [0 MCTEYEHHH KOTOPOr0 Ha CBEYE, YCTAHOBJIEHHOW Ha CHElUaIbHOM
nsuratene (paGoTaromieM B OINPEACICHHOM pEKHMME), BO3HUKAET KaJIWIbHOE
3akuranus. [losTomy, 4yem BbllIe KadWJIbHOM YHMCIIO, TEM CBEYa COCOOHa padoTaTh
npu Oosiee BBICOKHX TeMIIepaTypax, T.€. 001aaaer 0oJblel TerIonpoBOUMOCTHIO
U Ha3bIBACTCS «XOJOIHOI», U HA0OOPOT, YEM HUXKE KAJTWIBHOE YUCIIO, TEM HIKE
TEIIONPOBOJIHOCTD CBEUYH, U CBEYY HA3BIBAKOT «TOPSTYEH».

VY «xonogHoN» - 0osiee JIIMHHBIN TEIUIOBOM KOHYC, C OOJBIIECH MOBEPXHOCTHIO.
VY «ropsuein» - kopotkuii (puc. 3). IlepBbrit mpumer Oo0MbIIe TEIIOTHI OT
CrOparollIero TOMINBa, BTOPOM — MEHBIIE.

KanunpHoe 4HMCIIO HAHOCAT HAa KOPIYC CBEYM — BEIb IO BHEIIHEMY BHIY
XapaKTEPUCTHK C JOCTAaTOYHOW TOYHOCTBIO HE ONpeneauTs. B  MapkupoBkax
COBPEMEHHBIX OTEYECTBEHHBIX CBE€UEHW MCHoib3yroT uucina: 11, 14, 17, 20, 23, 26.
Yem GoJibIiie 3TO YUCIIO, TEM XOJIOJHEE CBEYa.

CymiectByeT npaBwiio: Ajig ropsyero ((popcupoBaHHOIrO) ABUTATENS HY>KHBI
XOJIOJIHBIE CBEYH, A JUIsI XOJIOJHOTO ABUraTelsl (C HU3KOW CTENEHbIO CHKATHS) HYKHBI

ropsiuue CBEYHU.



[Ipu cHUKEHNH KOMIPECCHH B LIWJIMHIpAX, a TAKKE 3UMOM HCIIOJb3YIOT CBEYH
c Oojiee HU3KMM KaJWIBHBIM YHCJIOM, T.€. Oojiee ropsune (ob6ianaroT OosblIeit

CITOCOOHOCTBIO K CAMOOYHCTKE).

—

Puc. 3. CBeun 3axuranus: a) «ropsiaas cBeday; 0) «XoJoAHas cBeya.

CBeun OTIAMYAIOTCA NPYr OT Apyra mapkoil. OTeUdeCTBEHHBIMH MPOU3BOJAUTEIISIMU
cBeueil sBistoTcss DHrenbe (DAA3C), YawssHock (YM3), YVoa (VAIIO). bonee Gorartbrit
BbIOOp cBeuell mpennonararot gupmel - BRISK, BOSCH, BERU, CHAMPION, NGK,
ROCHESTER, EYQUEM, AUTOLITE, DENSO.

B coorBerctBum ¢ tpeboanmsmu  OCT 37.003.081-98, ycnoBHOE
0003HaYEHNE CBEUM 3aKUTAHMS BKIIOYAET B ce0s ciieayromnre o003HaueHus ( puc.
4).

Pe3rba Ha koprryce M14x1,25 - «Aw; M18x1,5 (o TY) - «My.

Pa3zmep mecturpanauka noxa kimo4d: 16,0 Mm - «Y»; 19,0 Mm - «M».

Ecnim wmapkupoBka He comepkutr OykB «¥Y» wumm  «Mp», pasmep
HIECTUTPaHHUKA oA KJirod 20,8 MMm.

Konunueckas onopHast moBepXxHOCTh: «K».

JlnrHa pe3rO0BOM YacTH KOpIyca NI CBeUeH ¢ KOHUYECKHM TO0CaJT0YHBIM
MectoM: 7,8 MM - «M»; 17,5 Mmm - «/I»; 25,0 mm - «C». Ecnu mapkupoBka HE
conmepkuT OykB «M», «II» mmm «C» mepen 0003HAYCHHEM KAIMJIBHOTO YHCIIA,

JUTMHA pe3p00BOi yacTu Kopiyca 11,2 mm.



Kamunenoe uucio: 11; 14; 17; 20; 23 unn 26.

Jlninaa pe3p0OBOM 4YacTW Kopmyca IS CBEUEH C IUIOCKOM OIOpHOMU
noBepxHocThiO: 19,0 MM - «/I». Ecim mapkupoBka He COACPKUT OYKBBI «JI»,
JUTHHA Pe3b00BOI yacTu Kopiryca 12,7 MM, 3a UCKITIOUEHUEM CBEUYEH 3aKUTAHUSI C
pa3MepoM IecTUrpaHHuKka nmoja kiod 19,0 MM, 171 KOTOPBIX 3TOT pa3Mep OJUH -
9,5 MM.

BricTynanue TemioBoro KOHyca U30JsTopa 3a Topel kopmyca: «By.

v ’ 16,0 Mm
ﬁ—— Bea peauctopa
M 19,0 MM

|

20,8 MM

| P | C peancropom

A

| M85 |
| M18x1, ‘
M | (no TY) K| Konuvecxas

Mi14x1,25 | Mnocxas Huxpomosbii

BumeTanmeckuit ‘

Puc. 4. O003HaueHUE CBEUEH 3AKUTAHUSA

Jlns wHxkeKkTopHbIX nBurateneii BA3 (BOChMHKIIANAaHHBIX) PEKOMEHIYIOTCS
ceeun A17JIBPM, nmns mectHaauatukianaiubix — AY17JIBPM. M3 uMnopTHBIX
MoxHO ucroias3oBate BOSCH W7DC, CHAMPION RN9YCC4 unu RN9YCA4.
3umoit nyumie ucnonb3oBats: BOSCH W6DC unn AC DELSO R43 XLS. 3azop
MEXy JIEKTpOJaMu cBeur JokeH ObiTh 1+1,15 MM, 3a3opsl B cBedax 0,5+0,6 MM
st BA3-0,6, 0,7+0,8 nist BA3-0,8.

BrlimmyckaroT cBedm, CHaOXEHHBIE TOMOJHUTEIBLHBIM PE3UCTOPOM TOpsAIKa 5
KOM MEXIy IEeHTpaJIbHBIM OJJIEKTPOJAOM M HAKOHEYHUKOM cBeuu. [IpuMeHeHune
pe3ucTopa CrnocoOCTBYET YMEHBIIECHUIO PaJHOINIOMEX IMpU padoTe ABUTATeNsl U B

MapKupoBKe cBeun Oyzaet Oyksa R.



BrimyckatoTcst cBeud ¢ ABYMS, TPEMsI U YETHIPbMsI OOKOBBIMU AJIEKTPOJAMHU.
OHM HCHONB3YIOTCSI B OCHOBHOM Ha BBICOKO(GOPCHUPOBAHHBIX JBUTATENSX U
OTIINYAIOTCS OOJIBIION JOJITOBEYHOCTHIO.

B tabnuie 1 ykazaHbl OT€UECTBEHHBIE CBEUH U UX 3apYOE)KHbBIC aHAJIOTH.

Taomumna 1.

Poccust, | AC | AUT | BERU |BOSC|CHAM| EYQU | MAGN | NGK | NIPPO [BRISK (PAL) BOSNA
OCT |DELC|OUTE[l'epman| H | PION | EM ET! | Snmonu N Yexus |IOrocna
37.003. | O |[CIOA| wua |['epma| CHIA | ®pann | MARE s DENS BUS
081-98 | CILIA [~ HUS ust LLI @)
Uramus Anonn

A170B 42XLS 64 |14-7DU|{ W7D |N9YC | 750LS |[CWT7LP BPGES|WZ20EP L15Y FEG5P

A17AB-42XLS 64 |(14-7TDU|{ W7D |N9YC | 750LS |CW/7LP BP6ES | W20EP L15Y FEG5P

1 C

A17[1B-42XLS 64 [14-7DU| W7D |N9YC | 750LS |CWT7LP BP6ES W20EP L15Y FEG5P
10 C

Al71B- - - - - [N9DM - - BP6EK| W20ET - -
w C

A17ABP CR42 64 | 14R- | WR7 |RN9Y |[RC52LS CW7LP BPR6E W20EPR| LR15YC |FE65PR

XLS /DU | DC C R S

1.2. OOcayxuBaHue cBeveil 3a5KUTraHUusA

Cpok paboTsl cBeueil coctapusieT npuMepHo 30 T.KM, a Ui CUCTEM 3aKUTaHUs
«xoJyiocTas ucKpa» uepes kaxapie 15+20 1.km npoobera.

[Ipu cHATHM cBEuM, €€ OTBOPAUMBAIOT HA HECKOJIBKO 00OPOTOB, 3aTEM yJAISIIOT
BCE CJIEbl 3arpsI3HEHUNA. DTO MPEJOTBPATUT MOMAJaHUE HHOPOIHBIX YaCTULl BHYTPb
nsuratens. [lociie cHATUS ¢ ABUTATENsl cBeYe HE0OX0AUMO YOeAUThCS, YTO X THII
M 3a30p CBEYEH 3aKWraHWsl COOTBETCTBYIOT JNaHHOMY jBuratemto. OOpamaercs
BHUMAaHHME Ha COCTOSIHME W LBET TEIUIOBOIO KOHyca u3oisTopa. OuucTka |
pEeryiaupoBKa 3a3opa MeXAy 3JIeKTpoAamu cBeud. Harap co cBedeil ynansercs c
NOMOILBIO TECKOCTPYHHOr0 amnmapara WiIM BpY4YHYIO, a 3aTeM MpOAYyBaroOTCs
BO3lyXOM. MOKpBIE <«3aJIUThIE» CBE€UM TNE€pell OYUCTKONM MPOCYIIMBAIOT MpU

temneparype He npesbimaromeii 400°C. Jlns OYMCTKM  BPY4YHYIO MOYKHO




WCIIOJIB30BaTh MSTKYI0 MNPOBOJIOYHYIO IIETKY, MPHU HNOMOIIM KOTOPOM OYMILAIOT
JIEKTPOJBI ¥ U30JISATOP LIEHTPAIBHOIO JJIEKTPOJIA.

[locrie OYUCTKU PEryIUPYIOT 3a30p MEXAY DJEKTPOJaMHu IMyTeM MNOArvOaHus
O0KOBOTO AyeKkTpona. g 3TOro MCMIONb3yIT HAO0Op KPYIJIBIX LIYNOB W KIIOY AJIS

pasrudanus 60KOBOIo 3JeKTpoja (puc. 5).

Puc. 5. a) Usmenenue 3a3opa mexay snexkrpoaamu. Ly nogBoasimero nuamerpa J0IKEH
MMPOXOAUTH MCKAY JICKTPOAaMHU CBEYH C HCKOTOPBLIM COIIPOTHUBJICHUCM.
B) YBenuueHue 3a3opa MEXIY DJIEKTPOJaMU CHEeIHAIIbHBIM
IPUCTIOCOOJICHUEM
YcTaHOBKa CBEYEH 3a)KUTAaHWSI HA JBUTATENIb POW3BOJUTCS B CIEAYIOLICH

MocJea0BaTeIbHOCTH (puc. 6).




Puc.6. YcranoBka u 3aTsKKa CBeUeH 3aKUTaHUS

ITepen ycraHOBKOM pe3b0y CBEUM OUMIIAIOT MIETKOM U3 JJATYHHOU MPOBOJIOKHU
¥ CMa3bIBatOT MaciaoM. CBe4H 3aBOPavYMBAIOT BPYUHYIO, HACKOJIBKO 3TO BO3MOXKHO.
Jlanee cBeya 3aBOpayMBAETCA C IOMOIIBIO KIIOYa, I[MOKA HE IOYYyBCTBYETCS
COMPOTHUBJICHHE.

[Tocne 3TOrO CBedy C IJIOCKOM MOCAaTOYHON MOBEPXHOCTHIO MOBOPAYMBAIOT
eme Ha 90° s HoBoli ceun mim 30° aug cBeuwn, ObBIIEH B ynoTpebnennn. Ceuy
C KOHMYECKOH IIOBEPXHOCTBIO CIENyeT JOBepHYTh Ha yroa 15° nnsa HoBoi m

ObIBIICH B ynoTpebieHuu (puc. 6).

2. JInarHOCTUKA JABUTaTeJIsl 10 IBETY CBeYeil 3aKUraHusi
Heanb padoTbl: U3y4UTh KOHCTPYKTUBHBIE OCOOCHHOCTH CBEUEH 3aKUTAHMUS;
OCBOUTH OMEpaluu 10 OOCIY)KMBAaHUIO CBEUEH 3aKUTaHUsS; HAYYUTCS

AHAJIM3UPOBATH I[G(l)GKTLI ,ZIBI/IFaTeJIeﬁ I10 OBCTY CBEUYCH 3a)KUTaHMS.

2.1. Bausinue nedeKTOB ABUTATENIs HA IIBET CBeYel 3a:KUTaHU S

ITo BHemTHEMY BHAY CBEYH MOYKHO MHOTOE CKa3aTh O paboTe ABUTATEIIS U €TI0
CHUCTEMax.

OcMOTp CBEYM HYXHO MPOBOAUTH MOCHE JIUTEIBHOW MOE3AKH MO MIOCCE Ha
W3HaYaJIbHO YHUCTHIX CBEYaXx.

CusATe W BH3yaJbHas OILICHKA TEXHUYECKOTO COCTOsIHUS cBeuen. (CBeun
HE0OXOMMO OCMATPUBATh Yepe3 Kaxk/ble S5 T.KM Mpodera aBTOMOOUIIA.

JlnarHocTuka JBUTATENs 10 BHEIIHEMY LBETY CBEYEH 3aKUTaHUA
MPOU3BOJIUTCSI IMMYTEM BBIKPYYMBAHUS JJIUTEIIBHO pPAOOTAIONIMX B JBHUraresie
CBEUYEH M BHHUMATEIBHOM OCMOTPE TOW MX YaCTH, KOTOpPAs MOTPYyXKEHa B KaMepy
CrOpaHu4.

Ecnu xoHyC H3015TOpa MOKPBIT KPEMOBATO — KOPUYHEBBIM LIBETOM HArapa, To
TEIUIOBAsA XapPAKTEPUCTUKA CBEYM COOTBETCTBYET THUITY JIBUTATEISA U CaM JBUIATENb

paboTtaet HOpMaIIbHO (puc. 7).



Puc. 7. HopmanbHO cocTosiHUE.

KanunbHoe yncno BeiOpano npaBuiibHO. CMeceoOpa3oBaHHe U 3aKUTaHHUE B
MOpSIJIKE, HET TMPOIMYCKOB HCKpooOpazoBanus. OTCyTCTByeT Harap oOT
STUJIMPOBAHHOIO TOIUIMBA WJIM MPHUCATOK K MOTOpHOMY Maciy. OTCyTCTBYeT
neperpes.

Ecnu Ha xoHyce m3omnsitopa Oyner oOHApy:KEH 3HAUMTENIbHBIN CJIOW Harapa
YepHOTO 1BeTa (puc. 8), TO MPUYUHBI MOTYT OBIThH CIICIYIONIHE:

- PpBIXJIBIA UYEpPHO-MATOBBIM Harap SBISETCS CJIEACTBUEM HEIMOJIHOTO
CropaHusi TOIUIMBHOM CMeCHM U3-3a TepeoOoramieHusi €€ TOIUIMBOM — WIIU
CJIEICTBUEM JJIMTEIbHOW pabOThl JABUTATENsT B PEXKUME XOJOCTOTO XOJa;
3arpsi3HEHUEM  BO3AYIIHOTO (UIbTpa; HE B TMOPSJAKE TMPOIECC 3aIycKa;
MPOJIOJKUTEbHAS paboTa cTapTepa, JBHKEHUE MPEUMYIECTBEHHO Ha KOPOTKHUX
PACCTOSTHUSIX; CBeYa CIIUIIKOM XOJOJHAasi ( CIUIIKOM HHU3KO€ KaJWJIbHOE YHCIIO
cBeun). [Ipu 3TOM HAOIIOAAFOTCS MTPOMYCKH HCKPOOOPa30BaHUs, MIJIOXHE MyCKOBHIC

Ka4dycCTBa.

Puc. 8. [TokpeIThIE Harapom.

- TBCpI[BIﬁ Harap 4C€pHOro nBcTa MABJIACTCA CICACTBUEM HCCOOTBCTCTBHA

THUIA CBEYM JABUTATEIIO MO TEIUIOBON XapaKTEPUCTHUKE.



B »TOM cnydyae cBeda ocraeTcs XOJOJAHOM W TeMIleparypa TEIUIOBOTO

KOHYCa HUKC TCMIICPATYPbl CAMOOYHUIIICHN.

[TprurHamMu Harapa 4epHOro I[BeTa MOTYT OBITh TaKke HEHCIpaBHasl padboTa
CHUCTEMBI 3aKUTaHus (ciadas uCKpa, «IpoOoi» BRICOKOBOJILTHOTO MPOBOAA U T.1.).

Ecimn cBeda mmeer OnecTsmuii 4yepHO-MacisHbI Harap (puc. 9), spKo
BBIp2XEHHBIC CJICMIbI Maclia, 0COOCHHO B Pe3b0OBOM YacTH, TO ABUTATEh BO BpEeMs
mporpeBa OyaeT TPOUTh M OyJeT MOBBIMIEHHBIM pacxoj Macia (Macio MPOXOIHT
yepe3 CAIbHUKHU KJIAMIaHOB M MOPIIHEBBIE KOJIbIIA), & U3 TPYObI TIymIUATENsT OyaeT
BBIXOJIUTH 0€J10-CHHUN BBIXJIOMN. [IprarHaMu MOTYT OBITh M30BITOYHOE TIOTIATAHNE
Macja B KaMepy CropaHus; HU3Kas KOMIPECCHS B IIMIMHIPAX IBUTATENIS; BBICOKHMA
YpOBEHb Macja, CHJIbHO W3HOIICHHBIC KOJbIA, IWIMHAP, HAMPaBISIONINE

KJIaIIaHOB.

Puc. 9. Macisgablii HAJIET.

OcHoBanue HU30JITOpPpa MCECTaMM IIOKPBITO TOJCTBIM KOPHYHCBO-KCJITHIM

OJIECTAIIMM HAJETOM, MHOT I IIEPEXOAAIINM B 3€JICHOBATHIN OTTeHOK (puc.10).

Puc. 10. Harap oT 3TUIMpPOBaHHOIO TOILJIMBA.

[IpuunHa: DTHMpOBaHHBIE TPHUCAAKKA K TOIuBY. Harap oOpasyercs mnpwu

BBICOKOM Harpy3ke¢ Ha JABUTATCIIb IIOCJIC MJIMTCIBHOTO pPCKHUMaA YaCTUYHOM



Harpy3ku. IIposBienme: Ilpm  BBICOKOM  HArpy3ke  HajeT  SBISACTCA
AJIEKTPOTPOBOHBIM, YTO MPHUBOJUT K MPOMyCKaM HCKpooOpazoBaHus. B srom

clIydac HCO6XOIIHMO 3dMCHHUTH CBCUH, OUHMCTKA HArapa Oecnone3Ha.

Puc. 11. CusibHO 3TUIMPOBAHHOE TOILIUBO.

OcHoBaHUE U30JIATOPA MECTAaMU TOKPBITO TOJCTHIM KOPUYHEBO->KEITHIM
OJIECTSAIIMM HAJIETOM, WHOTJA MEPEXOISIIUM B 3€JeHOBaThIil OTTeHOK. [IpmumHa:
DTUIMpOBaHHBIC MPUCAAKU K TOTUMBY. Harap oOpa3syercs mpu BBICOKOW Harpyske
Ha JIBUTATEIIb MOCJIE JUIUTEIBHOTO PEKUMa YaCTUYHON HArpy3KHU.

AHaJOTHYHBIM 00pa3oM, €Clii KOHYC CBEYHM UMEET KPACHBIM OTTEHOK, TO 3TO
3HAYUT, YTO JBUTaTelb pa0OTaeT Ha TOIUIMBE COJAEpIKalleM HU30BITOYHOE
KOJIMYECTBO TMPHUCAIOK, IMEIOIINX B CBOEM cocTaBe MeTail. OTIOXEHUs MeTaslia
00pa3yioT Ha MOBEPXHOCTH HM30JIATOPa TOKOMPOBOJISIIMIA HAJIET, Yepe3 KOTOPBIN
TOKY OyzeT jerde mpoiTH, 4eM MEXIy 3JEKTPOJaMHu CBEYM, U CBeYa MepecTaHeT
paboTaTs.

Ecin koMnpeccusi B LIUMIMHAPAX YAOBIETBOpHTENbHAs (0komo 10kr/cm?), HO
MacJIo MoMaaaeT B KaMepy CropaHusi, TO Ha cBe4Ye 00pa3yeTcs TOJICTHIN MOPUCTHIN
HAJIET CBETJIOro IBeTa (30JbHBIA HapoctT) (puc. 12). Hamuume nerupyromumx
MPHUCAIOK, OCOOCHHO Yy Macja, TakyKe MOTYT 00pa30BaTh MOJAO0HYIO 301y B Kamepe

CropaHuAa U 3aTEM OCAKIAATHCA HAa ITOBECPXHOCTb CBCYM.



Puc. 12. O6pazoBanue 30Jbl.

[Ipu mepera3zoBkax W3 BBIXJIOIMHOW TPyOBl CHJIBHOE CHHHE JBIMJIICHUE, 3amax
BBIXJIONA ITOX0 HA MOTOLUKJIETHBIN. MOXKET BOBHUKHYTh KUIUJIBHOE 3aKUTAHUE C
MOTEPEN MOITHOCTH, YTO IIPUBEIET K MOBPEKICHUIO JBUTATEII.

Ecnmn  ueHTpanbHBIA  3IEKTPOJ  OIUIABICH, HO3APEBATHIA, IOPUCTHIN

pa3MsArdeHHbId uzouarop (puc. 13).

Puc. 13. OnnaBieHHBIN HEHTPATBHBINA SJIEKTPO/I.

[IpyunHa: TepMuueckas NEperpy3ska H3-3a KaJIWIBHOIO 3aKUTAHMS, H3-3a
paHHETo 3aXKWraHus, TPOAYKTHI CropaHUs B Kamepe, ACPEeKThl KIAMaHOB,
MOBPEXJIEH pacipeleInTeNb, HU3KOE KaYeCTBO TOIUIMBA, HU3KOE KaJUIbHOE YUCIIO.
[Tpu 3TOM HaAOMIOJAIOTCS MPOMYCKH 3aKUTaHMSI, TOTEPS] MOIIHOCTH (MOBPEXKIACHHUE
JIBUTATEJIST).

Ecnu  1ueHTpasbHBIA BJEKTPOJ pacIljiaBieH, OOKOBOW AJIEKTPOJ CHUIIBHO
KOppoaupoBaH (puc.14), To npuuyuHaMU MOTYT OBbITh: TEPMUUYECKas MEeperpy3Ka u3-
3a KJIWJIBHOTO 3a)KUTaHWs, M3-32 PAHHEr0 3aKUTaHUs; MPOAYKTbI CTOpaHHS B
KaMmepe; Ae(eKThl KJIanaHOB; MOBPEXKIEH paclpeiesuTeNb UId HU3KOE KayecTBO

TOIIJIMBA.



Puc. 14. PacninaBiieHHBIN LIECHTPAJIbHBINA SJIEKTPOSI.

[Ipu sTOM MOTyT HAOMIOAATBCA  MPOMYCKU 3a)KUTAHUS, MOTEPsI MOIIHOCTH,
BO3MOXHO TIOBPEXKJICHUE JBUrareis. Bo3Mo)kHa TpelMHa H30JI4ATOpa M3-3a
MeperpeBa HEHTPAJIbHOTO JIEKTPOIa.

Ho3snpeatsliil, HOpUCTHIN BUA JIEKTPOAOB. BO3MOXKEH 0CaI0K OCTOPOHHUX

BKJIIOUEHUH (puc.15).

Puc. 15. OnnaBieHHbIE 3TEKTPOBI.

[MpuunHa: TepMUvecKas eperpysKa u3-3a KaIMIbHOTO 3KUTaHUs, H3-32
PaHHETO 3a)KUTaHWsI, TPOAYKTHI CTOpaHUs B Kamepe, eeKThl KIIaraHoB,
MOBPEX/ICH paclpeienTeNb, HU3KOE KaueCTBO TOIUIHBA.

Ecnu Habmomaercsi CUIIBHBIA M3HOC LEHTPAIBHOTO 3JIEKTPOJa, TO MPUIHHOM
ABJIAETCS HE COOJIOJEHNE MHTEpBaia 3aMeHbl cBeuei. [lpu sTom HabmromaroTcs
IPOITYCKH 32)KUTaHUsI 0COOCHHO MPH YCKOPEHUH (HEJOCTATOYHO HANpPSDKEHHS U3-3a
YBEJIMYCHHOTO PACCTOSHUS MEXIy 3JIEKTPOAAaMH), IUIOXHE TapaMmeTphl mporecca

3aIrycKa.




Puc. 16. CuiibHBIN U3HOC LIEHTPATBHOTO AJIEKTPOAA.
[TpuurHaAMU CHUITBHOTO M3HOCA OOKOBOTO 3yekTpoaa (puc. 17) MOTYT OBITH:
arpeccUBHbIC MIPHUCAJKU TOILIMBA U Macja; HEJOCTATOYHOE COOTHOIIEHUE pabouei
CMECH B KaMepe CropaHusi, BO3MOXXHBI OTJOXEHHS, JI€TOHALMU; TEepMHUUYecKas

neperpys3Ka JIBUraTessi OTCyTCTBYET.

Puc. 17. CunbHblil ©3HOC OOKOBOTO AJIEKTPOA.

[Ipu sTOM HaOMIOIAIOTCS MPOMYCKU 3aXKUTAHUS OCOOCHHO TPH YCKOPEHUH
(HEemOCTATOYHO  HAMPSDKEHUS  W3-3a  YBEIWYCHHOTO  PACCTOSHUS — MEXKIY
AIIEKTPOJIaMU ), TUIOXHE IMapaMeTphl Mpoliecca 3amycKa.

Pazpymienue uzomnsropa (puc. 18) MOKeT MPOU3OUTH U3-3a MEXAHUYECKOTO
noBpexacHus (yaapa); OTJIOKEHUH MEX Ty [IEHTPaIbHBIM 3JIEKTPOIOM U
U30JISITOPOM; KOPPO3HUH LIEHTPATBHOTO JIEKTPO/1a, OCOOECHHO MpU
MIPOIOJDKATEILHOM MCTIONB30BaHMH. [Ipr ’TOM MOTYT HaOIIOaThCS TTPOITYCKH
3aKUTaHus, TPoOO0I HCKPBI BHE AJIEKTPOJIOB BO BPEMSI TI0J1au CBEXKEH MOPIIUU

paboueii cmecH.

Puc.18. Pa3pymenue nzomnstopa.

[Ipu pabote Ha upe3BbIYANHO OETHON CMECH LBET JIEKTPOAA MOXET OBITH OT

cBeTJI0-ceporo Ao Oenoro. Pabora nBuratens Ha CIMIIKOM OEIHOM CMeCH W MpHU



IOBBIIEHHBIX HArpy3Kax MOXKET CTaThb HNPUYMHOW 3HAYUTEIBHOIO II€perpeBa
CaMOM CB€YM M KaMepbl CTOPaHMsl, YTO MOKET MPUBECTU K MPOrapy BBITYCKHBIX
KJIAIIaHOB.

Eciu u3onsaTop «CHEXHO-O€Noi» OKpackd — 3HAYUT, CBedya padoTana Ha
IIPENEIBHO JIOIyCTUMOM TEIUIOBOM peXuMe. [IpuuMHBI: CIMIIKOM paHee
3aKUTaHKe, N1EPEOO0ETHEHNE CMECH WIIM CIIUIIKOM «ropsiyash» cBeya JJisi JaHHOTO
JBUTATEJIA.

IlenecooOpa3HO UMETH /IBa KOMIUIEKTA CBEUEH U yCTAHABIMBATH JIETOM OoJiee
«XOJOJIHBIEY, a 3UMOU «TOPSAUNEC).

CBeuyn MOTyT M3rOTOBJISITBCA C MUHUATIOPHBIM LIEHTPAJIBHBIM 3JIEKTPOIOM M3

IUIATHUHBI, HC BBICTYIIAIOIICTO U3 U30JIATOpPA.

2.2. UcnpITanue cBeYel 3aKUTranus

2.2.1. DJKcnepuMeHTA/IbHAS YCTAHOBKA M KOHTPOJIbHO-U3MEPUTEIbHbIE

npudopsbI

DKCIepuMEHTaIbHAsl YCTAHOBKA BKIIFOYAET B ceOs ocrmuiorpad u npudop 3203

JUTS KCTIBITAHUS CBeYeH 3akuranus (puc. 19).

Puc. 19. DkcnepuMmeHTalbHAsT YCTaHOBKAa TSI WCCIIENOBAaHUS PalbOTHl CBedeh
3aKUTaHHUS:



1 - xopmyc mpubopa 2203; 2 — ocrmmuiorpad DMO-510 ; 3 — manomerp; 4,5 —
MIHYp MUTaHUs; 6 — PYKOSITKA BO3YIIHOTO HAacOCa; 7 — BHICOKOBOJIBTHBIN MPOBOJ; 8 —
BBIKJTIOYATENb T0JIa4M BBICOKOTO HANPSDKEHMS; 9 — CUMHXpOHM3UPYIOMUA 3axum; 10 —
3aXUM cheMa curHaia; 11 — 3epkano-otpaxarens; 12 — Bo3ayiiHas kamepa; 13 — cBeua
3aKUTaHUA.

[Mpuniun nevictBus npubopa 3203 OCHOBaH Ha BU3YaJIbHOM HAOIIOJECHUU
HCKPOOOPa30BaHUs MEX]Y AJIEKTPOJaMU CBEYEH Yepe3 CMOTPOBBIE CTEKJIAa BO3AYIIHOMN
KaMepbl TpH 33aJaHHOM JaBJICHUU BO3JlyXa, OKpyKarouiero siaektpoisl. [Ipubop
pabotaeTr ciuenyromum oOpazom. I[IpoBepsiembie CBeYM BBEPTHIBAIOT B BO3AYIIHYIO
KaMmepy 12, uMmerourylo CMOTPOBOE€ OKHO M JiBa OOKOBBIX OTBEpPCTHS C pe3bOoii
M14*1,25 u MI18*1,5, 3akpbIThIX 3ariylmkaMud. B Kaxjol 3ariaylike BBITTOJHEHbI
CMOTPOBOE OKHO M 3epKajo-oTpaxkarenb 11. B Bo3aymHyro kamepy 12 cxxarsiii BO31yX
[0JIaeTCsd OT IOPIIHEBOIO HACOCA, IPUBOJMMOIO PYKOSATKOM 6. JlaBiieHHME BO3ayxa
KOHTpoJIMpyeTcs o MaHoMeTpy 3. Ha manenu kpenurcst kHonka 8 «CeThy» BKIIOYCHUS
pruOOpa U BEHTUIIb BBIITYCKA CKAaTOTO BO3/yXa MOCIJIE MPOBEPKU CBEYH.

Ilepen mpoBEpKON OUMIAIOT CBEYY OT HArapa U peryjaupyroT HOPMaJbHBIA 3a30D
MEXAY JIEKTPOJaMH C MOMOIIBIO Iyna. BBEpThIBAIOT CBEUYy B BO3AYIIHYIO Kamepy 12.
3aBEpTHIBAIOT 10 OTKa3a BEHTWIb M PYKOSATKOW 6 BO3AYIIHOIO HAacoca CO3JAr0T
NaBjicHHWEe B Kamepe 12. 3areM NDPUCOEAUHSIOT BBICOKOBOJBTHBIA MpOBOA 7 K
npoBepsieMoil cBeue. HaxxumaroT Ha KHOINKY 8 W B TeueHue 2-3 ¢ HaOmoAaroT yepes
BEpPXHEE CMOTPOBOE OKHO 3a HCKPOOOPA30BAHUEM MEXKIY IEKTPOAAMHU CBEUH, a Yepe3
O00KOBOE€ 3epkayio-oTpaxkaTenb 11 — 3a yreukod Toka mo Harapy. Yepe3 OokoBoe
3epKajio JIOJDKEH OBITh BUJEH CBETJIBIM OpEOoJl BOKPYT LIEHTpaJIbHOrO 3ekrpona. [lpu
yTEeUKe TOKa Yepe3 CIOW Harapa Wid TPELIUMHBI B U30JISITOPE UCKPOOOpa3oBaHUE MEXY
aNeKTpoAaMu OyaeT ¢ mnepebosiMH, a MECTO yTe4YKH OyJeT BUIHO uepe3 3epKajo-
OTPAXKATEIIb.

JI71st mpoBepKU T€pMETUYHOCTH CBEYM CO3JAI0T JaBjeHue Bo3ayxa 10 Krc/kB.cMm u
HAOJIIOIAIOT 32 MOoKa3aHUsAMHU MaHoMeTpa 3. Jlonmyckaercs yTeuka Bo3ayxa He 6onee 0,5

KI'C./KB.CM.



BBICOKOBOIBTHOE HAIPSKEHUE NOJAETCd HA HCIBITYEMbIE JJIEMEHTBI OT
61oka (hopmMupoBaTens UCKPHI.

CBeun UCHIBITHIBAIOT BBICOKUM HarpsbkeHueM (okoiio 20kB) B cpene cxxaroro
BO31tyXa. JlJist 3TOM 11es1H, HalpuMep, MOXKET UCHOJIb30BaThCs mpudop 3203.

3a uCKpooOpa3zoBaHME MEXAy JJIEKTPOAAMH CBEYM HAOMIOJAIOT uepes3
BEPXHEE CMOTPOBOE CTEKJIO U OOKOBOE OTpaxarwluee 3epkano. JlomkeH
HaOJII0/1aThCS CBETIIBIN OPE0JI BOKPYT LEHTPAIBHOTO 3JIEKTPOIa.

ITpu npoOoe u3onATOpa yepe3 OOKOBOE 3epKajio OYAYT BUIHBI UCKPBI IPOOOSI.
Yepes BepxHee CMOTPOBOE CTEKJIO Y HEHMCIPABHOM cBeun OyAyT HaOIIOaThCs
nepedbon B 0Opa3oBaHMM HUCKp. Y HEHCHPAaBHOW cBeun OyAeT HaOI0aaThes
roay0oe CBE€YEHHE BOKPYI BBICOKOBOJIbTHOTO HAKOHEYHHMKA CBEYU. OITO
«KOPOHHBIA pa3ps», MPOUCXOIAIINN BCIECICTBUE NOHU3ALMHU BO3AYyXa, KOTOPHIN
pacUIEIUISIETCS Ha MOJIOKUTEIBHO 3apsKEHHBIE HOHBI U 3JIEKTPOHBI IO IEHCTBUEM

BBICOKOI'O HAIIPAKCHUA.

2.2.2. UccaenoBanue nedeKToB cBeveii 3aKUraHus HA M3MeHeHne (POPMBI OCIIIILIOTPaMM

B BBICOKOBOJIbTHBIX L ECITAX.

Jnis ucecnenoBanuit ocumuiorpad ¢ MOMOIIBIO JBYX LIYIOB MOAKIIOYUTH K BEICOKOBOJIBTHOMY
npoBoty npubopa 2203. McnbIThIBagMble CBEUN 3QKUTAaHUS HEOOXOIUMO TOOUYEPEIHO

YCTaHABIIMBATh B BO3YIIHYIO Kamepy npudopa 3203.

JIroOble HEMCIIPABHOCTH CBEYEH 3aKUTaHMS MPUBEAYT K YMEHBIIEHUIO 3HAYCHU I TPOOUBHBIX
HANPSKEHUN.
HaJ'II/I‘H/Ie Ha KOHYCC I/ISOHSITOpa CBCUYU paSJ'II/IIIHBIX OTJ'IO)KCHI/Iﬁ B BUIC Harapa,
MCTAIINIMUCCKUX H HOpI/ICTBIX OTJ'IO)KCHI/Iﬁ HpI/IBOJII/IT K «YTGI{KI/I» TOKa.

((YTGI—IKy» TOKa, MOXHO IPCACTAaBUTL B BHAC 3KBUBAJICHTHOI'O COIIPOTHUBJICHHUA

(puc.20.).



l
SIS
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Puc. 20. «YTeuka» Toka UCpe3 OTIIOKCHUA Ha KOHYCC U30JIATOPA.

Tak kak BTOpHUYHAd IEMb 3aMbIKACTCA 4YEpe3 CJIOM OTJIOKEHUU Ha KOHYCE
u3ossTopa (UIYHTUPYIOIIMM pe3uctop), To B mnepuoi wuHaykrupoBanus IJC Bo
BTOPUYHOM ILIEMH CO3A€TCSl TOK (TOK YTEUYKH), MOSIBISIONIUICSA A0 MOSBICHUS] UCKPHI
MeXIy dJeKTpoaaMu cBeur. BeneacTBue atoro 6ombinas yacts J/[C 3aTpaunBaeTcs Ha
MIPEOJIOJICHUE COIMPOTHUBJICHUSI BTOPUYHONM OOMOTKM W HAIPSKEHUs, MOABOJUMOE K
AJIEKTPOAAaM CBEUYEH, YMEHBIIAETCS. DTO MPUBOJIUT K CHUKEHUIO DHEPTUU HMCKPOBOTO
pa3psia U Kak CIEJICTBUE, OTPULATEIBLHO CKa)KE€TCS Ha MPOLIECC CrOpaHusl TOILIMBA B
HUJTUHIpaX.

«YTeuka» TOKa MOTYT HaOJIOAAaThCsl TAKXKE U3-3a OTEPU T€PMETUUHOCTH CBEUH.

BrixsionHbie Ta3bl MPOPBIBAIOTCA MEXKAY METAUNIMYECKUM KOPIYCOM CBEYU U €€
H30JIATOPOM. DTO BUAHO MO XapaKTEPHOMY Harapy Ha OCHOBaHUU cBedd. Eciu cBeuun
3QKUTaHUSI U3TOTOBJIEHBI HEKAYE€CTBEHHO, TO BBIXJIONHBIE Ta3bl YE€pE3 MHUKPO3a30PbI
MPOPBIBAIOTCA HAPYKy U HECYT MPHU 3TOM Pa3INYHbIE BEIECTBA, MPEBPAIIAIOIINECS B
cmoity. CMosoi 3a0MBarOTCA BCE 3a30pbl BHYTPH, U B PE3yJIbTaTe€ HUCKPE 3aKUTAHUS
Jerye mpoOUTh HAKOHEYHUK CBEYH, YEM MPOCIIEIOBATh YePe3 MICKTPOIHI.

Hwuxe nprBeaeHbl HEKOTOPBIE XapaKTEPHbBIE TPUMEPHI.
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Puc. 21. Ocuunnorpamma BbICOKOBOJIBTHOTO HAIPSDKEHMS TIPU UCIIPABHOM
CBEYE 3aKUTaHMsI: 30HA | - Bce JIMHUU TOpeHus (AJ1s1 BCeX LUIMHIPOB) JOKHbI
UMETh OJIMHAKOBYIO ()OPMY U HE JAOJHKHBI UMETh N30BITOYHOTO HAKJIOHA WIIN
NIOMEX; 30Ha 2 - HE TOJKHO OBITh 3HAYUTENbHBIX U3MEHEHUN aMILIATYAbI
Kosie0aHui; 30Ha 3 - MOMEHT 3aMbIKaHUS KaTYIIKH Ha Maccy - KOJeOaHUs TOJKHBI
HaXOJUThCA HUKE JTUHUU Pa3BEPTKU.

TpemHHa B U30JITOPEC CBCUU BBI3BIBACT BBICOKOYACTOTHEIC KOJICOaHHS B 30HE

1 (puc.22).
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Puc. 22. HencnipaBHOCTB U30J5TOpa CBEUN

B otnenpHbIx cinydasx OyneT HaOIrOAaThes HCKakeHHe (OPMbI OCIMIIIIOTPAMMBI BTOPUYHBIX

HaIpsKEHUN.

Hanpumep, B cnydae HaIu4ust KOPOHHOTO paspsiia popmMa OCHUIIOTPAMMBI TPUMET BHUJ (pHC.

23):
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Puc. 23. OcummorpaMMa BTOPUYHBIX HAIPSHKCHUH TIPU HAJTMYUH KOPOHHOTO pa3psijia Ha cBede

3axuranus (mpu P = 10 kr/cm?).

[Ipn Hanmuuum KOPOHHOTO pa3psla HA U30JSITOPE CBEYM MOSBISETCA IISITHO,
IIOX0XKEE Ha YTEUKy MNpPOAYKTOB cropaHusa. Okpacka H30IATOpa CBA3aHa C

IMPUTAKCHUCM MacJia.

KoHTpoJsibHBIE BONIPOCHI

1. Kak ycTpoeHa cBeua 3axuranus?

2. Kakumu reomMeTprueckuMu mapamMeTpaMy OTKIIFOYAKOTCS APYT OT JApyra

CBEUM 3aKUTaHUA?

3. B kakux mpenenax [ODKHA HaXOJIUThCA TeMIleparypa KoOHyca

n3oJsiTopa?
4. Yto 03HaYaAET KATMIHPHOE YUCIIO CBEUHN?
5. B kakux ciydasx MPUMEHSIOTCS «XOJIOHBIC» U «TOPSUNE)» CBEUH?

6. Ha3soBure Mapku cBeuel  OTEUECTBEHHBIX U  3apyOEKHBIX

MIPOU3BOAUTEIICH?



7. Kakue 3a30pbl yCTaHABIMBAIOT HA cBeYax aBTomMooOmielr BA3?

8. 3auemM yCTaHaBIMBAIOT JOIOJHHUTEIBHBIA pE3UCTOP B CBeYax

3aKUTaHnuA?
9. O yeM rOBOPUT LBET U30JISTOPA KOHYCA CBEUH?
10. Kak mpou3BOJSAT UCTIBITAHUE CBEUEH 3KUTaHUS?

11. Kak usmensiercss popma OoCHMIUIOrpaMMbl NMPU HAIWYUU TPEUIUHBI B

M30JIATOpE CBEeUn?

12. Kak u3mensiercss ¢opma OCHMIUIOTPAMMBI MPU HAJTUYUU KOPOHHOTO

pa3psia Ha CBEYE 3aKUTAHUSA !



TEMA Ne 7 IluarHocTHKA AaHTHOJOKHPOBOYHOH CHCTEeMbI TOPMO30B

OO0umue cBegeHust

TopMo3Has cucreMa IperHa3HaueHa JUIsl CHUKEHUS CKOPOCTH JBUKEHUS
aBTOMOOWJISL BIUIOTH JO TMOJHOW OCTAHOBKH M OOECIIEUEHHS €r0 HETOABM)KHOCTH
BO BpeMsl CTOSIHKH. B mpoliecce TopMOKeHUsT KHHETHYEeCKasi YIHEPTUsi aBTOMOOMIIS
NepexXoauT B padOTy TpeHUS MEXIy GPUKIMOHHBIMU HAKJIAaJKaMH U TOPMO3HBIM
OapabaHOM, WK JUCKOM, a TAKKE MEX]y IIIMHAMH U JIOPOTOH.

K Ttopmo3am aBTOMOOMJEH MOPEIBABISAIOT  CIEAYIOIIME OCHOBHBIE
AKCILTyaTallMOHHbIE TPEOOBAaHUSA:

1) MHUHMMaJIbHBIA TOPMO3HOW MYyTh MPHU 33JAHHOW CKOPOCTU JIBMXKECHHS U
BECE aBTOMOOWIISI WJTU TIPUIIETA;

2) OJHOBPEMEHHOCThH Hayajia TOPMOMKEHUS BCEX KOJIEC;

3) TopMO3Has cuiia Ha KOJece;

4) ycTaHOBUBILIEECS 3aMEIJICHUE;

5) ynenbHasi TOpPMO3HAs CUIIA;

6) manoe BpeMs cpabaTbIBaHMs PUBO/JIA;

7) ycunue, npuBeIEHHOE HA NIEAaIb TOPMO3a;

8) paBEeHCTBO TOPMO3HBIX CHJI HA MPABBIX U JIEBBIX KOJIECAX OJTHOM OCH.

CoBpeMeHHbIE aBTOMOOWJIM M aBTOMOE3Ja JOJDKHBI HMETh padodylo,
3aMaCHYI0 M CTOSHOYHYIO TOPMO3HbIE CHCTEMBL. ['py30Bble aBTOMOOWUIU U
aBTOIOE3/1a TOJIHOW Maccoi cBeiie 12 T, aBTOOYChl Maccoil CBBIINIE 5 T,
NpeIHa3HAYeHHbIE [UJIs DKCIUIyaTalldd B TOPHBIX pailoHax, JAOMOJIHUTEIBHO
JIOJKHBI UIMETh BCIIOMOTaTEIbHYIO0 TOPMO3HYIO CUCTEMY.

K TopMO3HBIM crcTeMaM MPeabsIBISIOT CIASAYIOIMINE TPEOOBAHMUS:

- obecrieueHne 3pHEKTUBHOTO TOPMOIKCHHUS;

- COXpaHEHHUE YCTOMYMBOCTU aBTOMOOWUJISI TPU TOPMOKEHUH;

- cTaOuJIbHBIE TOPMO3HBIE CBOWCTBA;

- BBICOKAsA SKCILTyaTallMOHHAA HAJAC)KHOCTD,



- ynoOCTBO W  JIETKOCTb  YIIPaBJICHHS, OMpEIEIsIeMble  YCHIIHUEM,
MIPUKJIAJIBIBAEMBIM K T€JIalId U €€ XOJI0M.

PabGouass Topmo3Hasi cucTeMa MpeaHa3HaueHa JJig YIPaBICHUSI CKOPOCTHIO
aBTOTPAHCIIOPTHOTO CPEJICTBA U €TO OCTAHOBKHU C HEOOXOMMOW HHTCHCUBHOCTBIO.
VY coBpeMEHHBIX aBTOMOOUJIEH OHA SIBJISIETCSI OCHOBHOM CHCTEMOM 1 BO3EHCTBYET
Ha ee paboune opraHbl — KOJIECHBIE TOPMO3a.

3amnacHasi TOpMO3Hasi CUCTEMA MpeIHA3HAYEHA JIJISI YMEHBIIIEHUSI CKOPOCTH U
OCTAaHOBKHM aBTOTPAHCIOPTHOTO CpEACTBA MpU OTKa3ze paboueld TOPMO3HOU
CUCTEME.

CrostHOUHAS TOPMO3HasI crucTemMa CIYXKUT  JJIs yACpKaHUS
aBTOTPAHCIIOPTHOI'O CPEJICTBA B HEMOJBHAXHOM COCTOsIHUU. OHA BO3JEHCTBYET Ha
KOJIECHBIE TOpMoO3a paboyell TOPMO3HOM CHCTEMBl WM  CHElUAJTbHBIN
JIOTIOJTHUTEIIPHBIM TOPMO3, CBS3aHHBIN C TPAHCMHUCCHUEH aBTOMOOWIIS.

BcnomorarenbHasi TopMo3Hasi CUCTEMa MpeIHAa3HAYEHA JIJIi YMEHbIICHUS
HSHEPrOHATrPY>KEHHOCTH TOPMO3HBIX MEXaHU3MOB paboOueii TOPMO3HOW CHUCTEMBI,
HarpuMep NP JIBUKEHUW Ha JJIMHHBIX ciyckaX. OHa COCTOUT U3 MOTOPHOTO WJIU
TPAaHCMHUCCUOHHOTO TOpMO3a — 3aMmeyuTensi. TopmMo3Has cucTeMa COCTOMUT W3
TOPMO3HBIX MEXaHU3MOB U TOPMO3HOTO MPUBOJA.

ITo ¢opme BpamarwmMXCcsS 3JIEMEHTOB PAa3IUYaloT CICAYIOIINE BHJIBI
TOPMO3HBIX MEXAaHU3MOB: OapaOaHHbIE U TUCKOBBIE.

[To Buay NPUBOAOB pa3iaMYarOT: THAPABIMYECKHE, MTHEBMATUYECKHE U
KOMOMHUPOBaHHbIE.

B TopMO3HO#1 cucTeMe MOTyT BO3HUKATh CIEIYIOLIME HEUCIIPABHOCTH:

1) HeapdexTuBHOE TOpMOXKEHHUE (C1aboe IelCTBHE TOPMO30B);

2) 3aKJIMHUBAHWE TOPMO3HBIX KOJIOJJOK M HEBO3BpAIIEHHE WX B HCXOIHOE
MOJIO’KEHHE T0C]Ie OKOHYAHUS HaXKaTUe Ha TOPMO3HYIO I€/1aJIb;

3) HepaBHOMEPHOE JICUCTBHUE TOPMO30B MIPABOT0 U JIEBOTO KOJIEC OJHOU OCH;

4) HEpaBHOMEPHOE JCHCTBHE TOPMO3OB MEPEIHEN U 3aIHEH OCH;



5) yreuka TOPMO3HON >KMIKOCTH WJIM TMOMNaJaHue BO3JyXa B CHUCTEMY
TUAPABIMYECKOTO IPUBOAA;

6) HE TEpMETUYHOCTh CHCTEMBI THEBMATHYECKOTO MPUBOJA.

Takxke BcIeACTBME HM3HOCA WIM 3aMaciMBaHUS TOPMO3HBIX HAKIIAJIOK
cHUXkaeTcst 3P(HEeKTUBHOCTH TOPMO30B.

HeratuBHoe neiicTBUE OKa3bIBA€T CIMIIKOM MaJIbId WJIM OTCYTCTBYIOIIMMA
3a30p MEXAYy HakKJIaJKaMH KOJOJOK W TOPMO3HBIM OapabaHOM, a TakKke
OCJla0JICHHEe WJIA T[I0JOMKa BO3BPATHBIX NPYXUH KOJOJIOK, MNPUBOIALIIUX K
3a€laHUI0 WIM  NPUTOPMAXHBAHUIO KoJiec. W3HOC SKCUEHTPHUKOBBIX OCEH

KOJIOJIOK, UX Pa3KUMHOIO KyJlaka CHUXKaeT 3 (HPEKTUBHOCTD ACUCTBUS KOJIOJIOK.

Buabl cTeHI0B AJ151 AMAarHOCTHKHA TOPMO3HBIX CHCTEM aBTOMOOMJIei

HcnbiTanne TOPMO3HBIX MEXAaHM3MOB Ha CTEHAAX HMMEET CIEAYIOLIUE
MPEUMYIIECTBA 0 CPABHEHUIO C IOPOKHBIMH:

- TOYHOCTb UCIIBITAHUSI;

- BO3MOXXHA pa3/ieibHasi MPOBEPKa KaKA0r0 TOPMO3HOTO MEXAHU3MA,

- 0€30IaCHOCThH MCITBITAHHUS;

- BO3MOKHOCTh UMHUTAIIUU JTFOOBIX JOPOKHBIX YCIOBHIA;

- BO3MOHOCTb CTaHJAAPTU3ALNHU YCIOBUNA UCIIBITAHUM;

- MaJIble 3aTpaThl BPEMEHU, CPEACTB U CPOKU OKYIIAEMOCTH.

Topmo3HbIe CTEH bl OBIBAIOT:

1) ponukoBbI€;

2) IIoaJ04YHbIE.

PonnkoBrie CTCHABI MOAPA3ACITAOTCA Ha CJICAYIOIMINUC BUIbIL:

1. C paznu4HbIM pacnoyioKeHUEM poIUKOB (puc. 1);



Pucynox - 1. PoiukoBbIi€ CTEH/IBI: @) CHMMETPUYHBIC; 0) HE CUMMETPUYHbIE

2. C pacrnoyioxeHueM U KOJIMYECTBOM PabOUYUX POIMKOB COEAUHEHHBIX C
npu-

BOJIHBIM YCTPOWCTBOM:

a) MepeIHENPUBOIHOM;

0) 3aIHETIPUBOTHO;

B) IpUBOJI HA 00a poOJIUKA.

3. Ilo ciocoOy Harpy’eHusi TOPMO3HBIX MEXaHU3MOB:

a) MIHEPLUOHHBIE;

0) CUJIOBHIC;

B) KOMOMHUPOBAaHHbIE.

- IHepIiHOHHBIE TOPMO3HBbIE CTEH/IbI (POJMKOBBIE)

Ha manHbIX cTeHaax kojieca aBTOMOOHJISI Pa3TOHSAIOT ¢ IMOMOIIBIO TTPUBOJA
Wiy aBuratens atomoousis 10 ckopoctu 30 — 100 km/4. TTocne yero mpou3BoasT
TOPMOXXCHUE, TIPUBOJ JBUTATEIS  OTKJIIOYAETCS, TOPMO3HBIE MEXaHU3MBI
MOTJIONIAIOT KHUHETUYECKYIO SHEPrUI0 BpalAIOIIMXCS KOJEC M POJIMKOB, a
MU3MEPUTEIBHBIE CHUCTEMbl PETUCTPUPYIOT MapaMeTphbl Ipolecca TOPMOXKEHUS

(MHEPIIMOHHBIE JATYUKU U TaXOT€HEPATOPHI).



JlocToMHCTBA AJAHHOTO CTEHJA — MPUOMHKEHUE PEKUMOB PadOThl TOPMO30B
MIPU UCTIBITAHUSIX K OJIM3KUM IKCILTyaTaAllMOHHBIM YCIOBUSIM.

JUtst u3MepeHusi yCWIHs Ha TOPMO3HYIO IEeJalb HNPUMEHSIOT JEIpPECCOpPBI,
KOTOPBIE YCTaHABIIMBAKOTCSA HA TOPMO3HYIO M€/1ajb.

Crenn CII2M- 411U (puc. 2) cOCTOUT U3 ABYX TENEKEK, KaK]as U3 KOTOPbIX
UMeeT JiBa OeroBbIX OapabanHa 5 u 9, WMHEpIMOHHBIE Macchl 3 W 16, poIUKHU-
natukd 6 u 10, TOPMO3HOE YCTPOMCTBO OETOBbIX OapabaHOB U HATSHKHbBIC
YCTPOMCTBA LIEMHON nepeaadu. Bece 3Th petaim U ycTponcTBa CMOHTHPOBAHbBI Ha
oJHOU pame. beroBrie 6apabaHbl UMEIOT prdIIeHYIO MOBEpXHOCTh. Ocu GapabaHOB
Y UHEPLUIMOHHBIX MACC YCTAHOBJICHBI Ha ABYXPAIHBIX C(HEepUUECKUX MOAMIUITHUKAX.
Benymue OeroBbie Oapa®aHbl CBsI3aHBI MEXAY CO00M My(pTON BBIKIIOUEHUS.
Mexnay BeaylnuMu U BeAOMbIMU OapabaHamu, a TakKe MEXKIy MHEPIMOHHBIMU
MaccaMu HMEETCA IenHas Iepefaya COOTBETCTBEHHO C MEPEeAaTOYHBIMU
otHomieHusiMu 1 u 2,29. beroBbie OapabaHbl UMEIOT TOPMO3HBIE YCTPOMCTBA
KOJIOJIOYHOI'O THIIa, TPUBOJAUMBIE B JIEHCTBUE C TOMOIIBIO TOPMO3HBIX KaMep.

Mexnay BegymuMd H BEJOMBIMH O€rOBbIMH OapabaHaMHM CTEHJAA
YCTAHOBJIEHbl POJUKU-IATYUKU 6 U 10 W BbITaTKUBaTEdb. PONMKU-IATUYHMKH
MpeIHAa3HAYCHBl JUISI W3MEPEHHs MYTH pPa3roHa, CBOOOJHOTO KayeHHUs KOJeC
(HaKaTa) ¥ TOPMO3HOTO MYTH KAXKJIOTO KOJieca aBTOMOOHIIS.

BuyTpu kaxxaoro ponuka-gatyvka 6 u 10 BMOHTHpOBaHbI (POTOUMITYICHBIE
JTATYUKHU, KOTOPbIE PErUCTPUPYIOT YTh pa3roHa, HaKaTa U TOPMO3HOM.

Onun GOTOUMITYIBC COOTBETCTBYET OAHOMY OOOPOTY pOJMKA-IaT4HKa, U,
3Hasl JJIMHY OKPY>KHOCTH TTOCJIETHET0, Ha YKa3aTeIbHOM MPUOOpE WK 1O TaOIuIe
JIETKO OMpeeNsieTCs] MyTh, MPOXOAUMBIN aBTOMOOUIEM. CKOPOCTh JBMIKEHUS
aBTOMOOWJISL OTpeJesieTcsl C MOMOUIbI0 TaxoreHepaTopa 7, COEIUHEHHOTO uepes

My(pTy ¢ 6eroBsiM OapabaHoOM.
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Pucynok - 2. Cxema nuarnoctuueckoro cregaa CI2M-4111: 1 — nyneT npoBepku
ANEKTPOOOOPYyIOBaHUS; 2 — MOABEMHUK; 3 — MHEPIIMOHHAA Macca npasasi; 4, 12 —
My(THI BBIKIIIOUECHHS; 5 — OeroBble OapabaHbl IpaBbie; 6 — POMK-AATUMK MPABBIN;
7 — TaxomeTp; 8 — hUKCHUpYyIOIIee YCTPOUCTBO; 9 — GeroBrie Oapadansl jeBbie; 10 —
ponuk-gaTuuk neBbiid; I, II — kapnannas nepegayva; 13 — pexykrop yrioBoi; 14 —
JaTYMK UHAYKTUBHBIN; 15 — kapaaHHas nepenada; 16 — nHepimoHHas Macca
nesast; 17 — anexktpotopmo3; 18 — BeCOBOM MEXaHU3M TOPMO3a; 19 — myJibl
yIpaBJICHUS LIEHTPaIbHbIN; 20 — anekTpomikad; 21 — )KUJIKOCTHBIN peocTaT; 22 —

pacxojoMep TOIUINBA; 23 — OCIHHILTOCKOIL.

Kpome MydTh1 BeIKTIOUEHUS 4, CBSA3BIBAIOIICH BeAylne OeroBbie OapadaHsbl,
uMeercsa enle ogHa mydrta 12, ycTaHOBI€HHas MeXAy BenyliuMm OapabaHoOM U

penykropoMm 13. O6e My(Thl City»)aT aJjig pacCoearHEHUs: OETOBBIX OapabaHOB U



OTKJIIOYEHUS] HMX OT Harpy304HOro TMPUBOJHOTO YCTpOWcTBa, T. €. OT
AIIEKTPUYECKON MaluHbI U peoctaTta. [I[puBogHOE HArpy304HOE YCTPOMCTBO — 3TO
OamancupHas anekTpomammHa CTD-55-1500, cmykamas mis OCYIIECTBICHUS
pasroHa (ABWKEHHS) aBTOMOOWIA Ha cTeHAe (o OeroBbIM Oapabanam) mpu
HepaboTaroleM JBUTaTeNie aBTOMOOWIS, a TakKe JUIsl CO3JaHusl Harpy3ku Ha
JIBUTATEJIb aBTOMOOWJISI U €ro TPAHCMHUCCUIO TPU M3MEPEHUU TATOBBIX KauyeCTB.
Yceunue OT dJEKTpOJBHUrareliss WM OT JBHUrareiss aBTOMOOWIS K OEroBbIM
Oapabanam mepenaeTcs uepe3 KapJaHHyr0 nepenady 15 (WM 1emnb), peaykTop,
KOI'/Ia IPUBOJI Ha MpaBble U JieBble OapabdaHbl OCYHIECTBISETCS pa3iesibHO, My(PTy
12. Mydtel 4 u 12 3yOuarble, TOCTOSHHO 3aMKHYTBIE C IOMOILNBID BHUHTOBOM
NpY>KUHBI. BeIkitogatoTcs My(GThl TOPMO3HBIMU KaMEpaMHU.

WNueprimonHbie Macchl MpeHA3HAYCHBI JUISI UMUTAIMA MAacChl aBTOMOOWIISL.
MoiHOCTb, 3aTpayrBaeMas B OOBIYHBIX YCJIOBHUSIX /I pa3roHa aBTOMOOWJIS Ha
cTeH/ie (Korja aBTOMOOUIIb HETIOABUKEH ), MOTJIOUIAETCS MHEPIIMOHHBIMUA MACCAMHU
CTEH/A.

[Ipn auarHoCTUpPOBaHUM ABTOMOOWJII HA CTEHJI€ BBIMOIHSIOT CIEAYIOIIHE
OIEpaLUH.

1. VYcranaBiauBaroT aBTOMOOWIb TMEpPEAHMMM KojiecaMd Ha OeroBble
OapabaHBl.

2. 3MepsroT cXOAMMOCTD MEPEIHUX KOJEC. BKIIFOUAIOT MyJIbT ypaBiIeHUS,
nepefavyy CTeH/Aa, MOAHUMAIOT POJMKHU-IATYUMKUA [0 MPUXKATUS HUX K IIHHAM.
Bxiro4aroT 37eKTpOMaIlIiHy U PEOCTaT, JOBOAST CKOPOCTh BpallleHus KoJiec 110 25
KM/, TIPU KOTOPOW CHUMAIOT TOKa3aHMs Ha MYJIbTE YIpaBJICHUS. 3aTeM POJIUKHU-
JATYUKH OITYCKAaIOT.

3. IlpomepstoT d>(PGEKTUBHOCTh TEPEAHUX TOPMO30B. ABTOMOOHIBL
3aTOPMaXUBAIOT PYYHBIM TOPMO30M, BKIIIOHAIOT HMU3UIYIO Iepefady B KOpoOke
nepemMeHsl nepeaad aBTomoOuss. Co3Jal0T HYKHOE JIaBIGHHE B CUCTEME

IMHEBMATHUYCCKOIO IIpUBOJAa HJIM YCHIIMC OKOJIO 500 H A THAPABIMYCCKOIO



IpUBOJA, M KOJIECAa PA3rOHAIOT 1O CKOpocTH 34 kM/4. BkitowyaroT Ha myJbTe
HY>KHBIE PUOOPHI U YCTPONUCTBA, TOPMO3ST O MOJHON OCTAHOBKHU KOJIEC PE3KUM
Ha)KaTWeM Ha TOpPMO3HYIO TMefanb. Ha myneTe ympaBiieHuss QUKCHpYETCs
TOPMO3HOM MyTh KaXKJI0TO KOJIeCa, MOTYYCHHBIN OT POJMKOB-1aTYHKOB.

4. VI3MepstoT CONpOTHUBIIEHUE KAYEHHUIO IepenHux Konec. Jlig 3toro
OeroBble OapabaHbl Pa3rOHAIOT 3JIEKTPOMAIIMHOM A0 CKOpPOCTH 23 KM/4 U IO
NOKa3aHUSIM BECOBOTO MEXaHM3Ma ONPEIEISIOT CONPOTUBICHUE KAYEHMIO
Ka)KJIOTO TIEPETHErO KOJIeca.

5. YcraHaBnuBarOT aBTOMOOWIIb 33IHUMH KoJiecaMU Ha OeroBble OapaOaHbl
Y 3aKpEIUISAIOT €ro.

6. PerymupyrooT ycroiuuBble OOOpPOTHI XOJIOCTOIO XOAa JBUTATENs C
UCIIOJIb30BaHUEM IYJIbTA YIPABICHUS.

7. IlpoBepsitoT 3(h(PEeKTUBHOCTh 3aHUX TOPMO30B TaK K€, KaK MEPEIHUX,
TOJIBKO 3aJJHUE€ KOJIeCa Pa3rOHSIIOT 0 CKOPOCTH JBUKeHUsA aBTomMoOmis 40...45
KM/4 3a CUeT aBTOMOOWJIFHOTO IBUTATENs, a TOPMOXKEHHE OCYIIECTBISIOT MpHU
ckopoctu 30 KM/4, Ipu 3TOM pazbeAuHA0T MyQThI 4 1 12.

8. IIpoBepstoT 3pHeKTUBHOCTh PYYHOTO TOPMO3a 3a CUET pa3roHa OEroBBIX
0apabaHOB JIEKTPOMAITUHOM JI0 CKOPOCTH 23 KM/H.

9. OnpenensitoT MEXaHUYECKHE MOTEPU B TPAHCMHUCCHM 3a CYET pa3roHa
0eroBbIX 0apabaHOB AIEKTPOMAILIMHOM.

10. OmnpenensitoT TyTh W BpeMs pa3roHa aBTOMOOWIS Tpu padote
aBToMOOMIBbHOTO aBurarens. [lokazarenn (UKCHpPYIOT Ha MyJbTE YMpaBICHHUS
CTEHJIOM.

11. OnpenensitoT nMyTh HaKaTa, pacxo]l TOIUIMBA HA XOJOCTOM XOJy W MOJ
Harpy3Koii, MOIIIHOCTb JIBUTATEJIs.

[TapameTpsl, 3aMepsieMble CTEHAOM CIEAYIOIINE:

- TOPMO3HOMU IIyTh;

- TOPMO3Has CHUJIa Ha KOJIECAX;



- yJIelbHasi TOPMO3Has CUia;

- BpeMmsi cpabaThIBaHUS IPUBO/IA;

- YCUJIME Ha OpPTaHe YIPaBJICHUS.

- UHepuiuoHHbIE TOPMO3HBbIE CTEH/bI (IU10IAJ0YHbIE)

B ocHOBy paboThl CTeHJa TIOJIOKEH MPUHIMI TMPSIMOTO H3MEPEHUs
TOPMO3HON CHJIBI C MOMOIIBIO CHJIOU3MEPUTEIbHBIX JaTYMKOB, YCTAHOBJICHHBIX
10/ U3MEPUTEIIBHBIMH TUTATHOPMaMHU.

OTH CcTeHIbl O00ECNEeUMBAIOT M3MEPEHHE TOPMO3HOM CHibl pabouedl u
CTOSTHOYHOM TOPMO3HOM CUCTEMBbI, CYMMApHOTO CXOXJEHHUS KOJIEC U AT OLICHKY
COCTOSIHUSI TOJIBECKM MO0 aMIUTUTyAaM KoJjieOaHWi mocyie TOpMoKeHus. JlaHHBII
CTEHJ| JICTKO OMpEeNeNisseT TOPMO3HBIC YCHUJIMS Ha aBTOMOOWIISIX C TOCTOSHHBIM
MIOJTHBIM MPUBOJIOM M aHTHOJIOKMPOBOYHON CHCTEMOM.

B cocraB crenna Bxoast (puc. 3):

1) uameputenbHble MIATHOPMBI, ISl ONMPEIESICHUS] TOPMO3HBIX CBOMCTB U
COCTOSIHHS TTOJIBECKH aBTOMOOMIIS;

2) ycTpoiCTBa ONpeeieHUs CYMMapHOTO CXOXKIEHHUS KOJIEC;

3) KOMITbIOTEPHBIN OJIOK.

A

YerpoiicTBo onpe-
IENCHUs CyMMap-
HOTO CXOWKJICHUS
KoJIec

Wamepurenshas
mwiatgopma mpo-
BEPKH TOPMO30B U
IOJIBECKH

4500-5000 Mmm

500—600 mm

e p

Puc. 3. THepuMOHHBIN M0 0YHBIN TOPMO3HOM CTEH/T



JlaTyuku  U3MEPSIOT CHITy, MPUIOKEHHYI0O K MOBEPXHOCTH IIAT()OPMEL,
BO3HUKAIOIIYIO MPH TOPMOKEHUU HCTIBITYEMOT0 aBTOMOOMIA. TOpMO3HbIE yCUITHS
CKaHUPYIOTCS WHIYKTUBHBIMU JTATYMKAMHU B TCUYCHHE BCETO BPEMEHH (MHTEpBas
0,05 c) TopMoxkeHUs U 00padbaTHIBAIOTCS KOMITBIOTEPOM.

YcTpolcTBO onpeenieHus CYMMapHOTO CXOKIEHHS KOJIEC COCTOUT U3 JIBYX
YCTAaHOBJICHHBIX MapaJyiedbHO TUIATPOPM — TMOABUKHOM U  HEMOJABUKHOM.
[TomepeyHoe OTKIOHEHWE MOIBMKHOW TIATGOPMBI TMOJA JACHCTBHEM CHIIBI, BBI
3BaHHOW HAJIWYMEM YIJIa CXOXKJIECHHS, HM3MEPSIOTCS C TOMOIIBI0 TpaHcopMma
TOPHOT'O JaTYMKa U 00padaThIBAIOTCS KOMITBIOTEPHBIM OJIOKOM.

C moMoIbl0 TaHHBIX, MOTYYEHHBIX IPU UCTIBITAHUA TOPMO3HBIX CBOMCTB U
CYMMapHOTO CXOXJIEHUSI KOJIEC U C HCIOJb30BaHUEM KOMIIBIOTEpHOro 0JIOKa,
OCYILIECTBIISIETCS OLIEHKA COCTOSTHUS MOJJBECKH aBTOMOOMIISL.

CKOopoCTh aBTOMOOWJISI BO BPEMSI IIPOXOKICHUSI TECTA JOJHKHA COCTABIISIET 5
—10 xM/u.

HenocraTkoM cTeHIa ABASIOTCS:

- HeZlocTaTOYHasi 0€30MacCHOCTb MTPOBEICHUS UCTIBITAaHUI;

- He00XOIUMO MECTO ISl pa3rOHa aBTOMOOMIISL.

[TapameTpsl, 3aMepsieMble CTEHIOM:

1) TOpMO3HOM MyTh;

2) yCTaHOBUBILIEECS 3aMEJICHUE;

3) yaenbHasi TOPMO3Hasl CUIIA;

4) oTHOCUTEIBHASI PA3HOCTh TOPMO3HBIX CHUJI Ha TMPABBIX U JIEBBIX KOJIECax
OJIHOM OCH;

5) CXOXKIEHUS KOJIEC;

6) TCEXHUYCCKOC COCTOAHUEC 3JICMCHTOB ITOABCCKU.

- CnyoBble TOPMO3HBIC CTCH/IbI



[IpuHiun paboThl CTEHIA 3aKIIOYAeTCs B NPUHYIUTEIBHOM BpallCHUU
KOJIEC JUArHOCTUPYEMOW OCH aBTOMOOWJSL OT OMOPHBIX (BEIYIIMX) POJIMKOB U
U3MEPEHUH CHUJI, BO3HHUKAIOIMIMX HA MOBEPXHOCTH ONOPHBIX POJMKOB IpHU
TOPMOXKEHUHU.

Crenn obOecneyrBaeT BO3MOXKHOCTh H3MEPEHHS Beca OCH BO BpeMs
OITyCKaHHs €€ Ha OMOpHbIe pOJUKU. OTIOPHBIE POIUKU MPUBOASITCS BO BpallleHHE
OT MOTOP-PEAYKTOPOB, M MPUKPEIUIEHHBIM K HHUM pblYaromM OIHPAIOTCS Ha
JATYUKU CUIIOU3MEPUTEIIbHBIX CHCTEM.

Bo3Hukarmnme npyu TOPMOXKEHUU PEAKTUBHBIE MOMEHTHI MEpPENaroTcs Ha
TE€H30PE3UCTOPHbIE  (MHAYKTHBHBIE)  JAaT4YUKH, KOTOPbIE  BbIpaOaTHIBAIOT
IEKTPUYECKUE CUTHAIIBI, IPOIIOPLIMOHAIIBHBIE TOPMO3HBIM CHJIaM Ha KaXI0W rape
posukoB. CKOPOCTh BpaILEHUS KOJIEC aBTOMOOWJISI KOHTPOJIUPYETCS CIEAALIIMMU
pOJIMKaMu, KOTOpBIE IIpWXKAaThl K KoyiecaM AuarHoctupyeMor ocu. CKoOpocTh
BpAIICHUS CIEIAIINX POJIMKOB KOHTPOJIUPYETCS JaTYMKAMU TPOCKAIb3bIBAHUS.

Curnansl oT TE€H30PE3UCTOPHBIX JATYMKOB MOCTYIAIOT B
MUKPOTIPOIIECCOPHBIN  KoHTposuiep (DBM), rae OHU ABTOMATHYECKH
0o0pabaThIBaIOTCS MO  CHEIUAIBHOM MporpaMMme 0O0pabOTKU  pe3yibTaToB
U3MEPEHUI U MPEeNOCTaBIAIOTCS B BUJE rpapUuecKuX U IUPPOBBIX PE3yJIbTATOB
Ha MoHutope [T9BM.

KoHcTpykuuss W mporpamma  yhnpaBlIeHHS CTE€HJA NPeaycMaTpUBaIOT
U3MEPEHHE TOPMO3HBIX CHJI TOJHOMPUBOJIHBIX ABTOMOOWJIEH, HE HMEIOIINX
muddepennrana Mexay BeIyIIMMUA OCSIMHU ITyTEM peBepca POJMKOBBIX Map.

[TapameTpsbl, 3amMepsieMbIe CTEHJIOM CIEAYIOIIHE:

TOPMO3HOU ITyTh;

YCWINE HA OPTaHE yIPABIICHUS,

BpeMsi cpabaThIBaHUSI TOPMO3HON CUCTEMBI;

TOPMO3Has CHUJia Ha KOJICCC,

YCTAaHOBUBHICCCA 3aMCIJICHUC,



- yJelbHas TOPMO3Has CUIa;

- OTHOCHTEJIbHAS Pa3HOCTh TOPMO3HBIX CWJI Ha IPABbIX U JIEBBIX KOJECaxX
OJHOM OCH;

- Harpyska ocH;

- OBaQJIbHOCTH KOJIEC JUATHOCTUPYEMOM OCH.

KoHcTpykus u nporpamMma ynpasi€HUsI CTEHIa PEyCMaTPUBAIOT:

-  WU3MEpPEHUE TOPMO3HBIX CHJI TOJHONPUBOAHBIX aBTOMOOUIIEH, HE
uMeINX auddepeHnuana Mex1y BeAyIIMMU OCSIMH IIYTEM peBepca POJHUKOBBIX
1ap,

- HU3MEpEeHHe TOPMO3HBIX CHUJl aBToMoOusel ocHameHHbIx ABC, kotopas
HAa4YMHAET cpabaThIBaTh CO CKOPOCTH 5,5—7,5 KM/U.

[Ipunuun pabotel cTeHna (puc. 4) 3akiao4aercs B INPUHYIUTEIBHOM
BpAalllEHUU KOJIEC AMATHOCTUPYEMOH OCHM aBTOMOOWJISL OT OMNOPHBIX POJIMKOB U
U3MEPEHUN CHJI, BO3HUKAIOIIMX HAa TOBEPXHOCTH OIOPHBIX POJIMKOB IpHU
TopmoxkeHuu. [locne Bbe3a TMAarHOCTUPYEMOM OCH Ha POJIMKOBYHK) YCTaHOBKY M
npyu cpabaThlBAaHUM JIEBOTO M MPABOr0 JIATYMKOB HAJUYMS aBTOMOOWJIS
IIPOU3BOMTCS B3BEIIMBAHUE OCH C MTOMOILBIO JTATYNKOB BECA. 3aTE€M MPUBOASATCS
BO BpAaIllCHHUE OIIOPHBIE POJIMKU POJIMKOBOM YCTAHOBKM. BpamieHue npoucxoaur ¢
3aJIaHHON CKOPOCTBIO (4—5 KM/4) OT MOTOpPOB-PEAYKTOPOB. Pe3ko Haxumaercs
nejagp TOpMO3a. Bo3HMKaromme 1npu TOPMOXKEHWHM PEAKTUBHBIE MOMEHTBI
NepealoTcsl Ha JaT4YMKU, KOTOpbIe BbIPA0ATHIBAIOT AJIEKTPUUECKUE CUTHAbI,
MPONIOPLUHMOHAIBHBIE TOPMO3HBIM CHJIaM Ha KaXJou mape posmkoB. CKOpPOCTb
BpAIllEHUsI KOJIEC aBTOMOOWISI KOHTPOJIMPYETCS CIEIAIIMMH POJIUKAMHU, KOTOPBIE
IIPUKATHI K KOJIECaM IMAarHOCTUPYEMOM OCH.

CKOpOCTh BpAaILlEHUs CIEAAIIAX POJIMKOB KOHTPOJIMPYETCS JaTUMKaAMU
MIPOCKaNb3bIBaHUs. MOMEHT Hadaja BO3JCWCTBHS Ha Medalb TOPMO3a
(buKcupyeTcss KHOIKOW, pAcMOJOKEHHOM Ha JaT4yduKe YCWIMS, KOTOPBIH

MNpEAHAa3HAUCH TAKXKE JIs1 OIPCACICHHA YCUIIMA Ha II€AaJIb TOpMO3a.



Curnaisl BCEX  JaTYUKOB IMOCTYyIIar0T B KOHTPOJUIECp  AATYHMKOB,

PacroI0XKEHHBIN Ha POJIMKOBON YCTaHOBKE.
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Pucynox - 4. Crenn cunoBoit ponukoBbiiit CTM-3500: 1 — ocHoBaHue, 2 — poJuK
TOPMO3HOM, 3 — MpUBO/I, 4 — MpeoOpa3oBaTelb CUIIbI, 5 — POJIMK CIICISIIHMI, 6 —

JIaTYUK MPOCKAIb3bIBAHUS, 7 — NaTYMK HAe3/1a, 8 — TaTUUK Beca.

CurHanpl  JaTYMKOB  YCWJIMBAIOTCA 10  HEOOXOAMMOW  BETUYMHBI
NPELUU3UOHHBIMUA YCUIUTENAMHU, Tpeo0pa3yroTcsl B HU(POBON KO M MOCTYNAIOT B

MUKpPOIIPOIIECCOP,  KOTOPBIA  MPOU3BOAUT  TMPEABAPUTEIBHYIO  00pabOTKy



noctynawpmein uHbopmanuu. Ilo 3ampocy OT MNEPCOHAIBHOIO KOMIBIOTEpA
MUKpPOIIPOLIECCOP TNEpeNaeT IMOJHYH HWH(OPMAUUI0 O COCTOSHUM JaTYMKOB
TOPMO3HOTO CTEH/A.

- KoMOnHnpoBaHHbIE TOPMO3HbIE CTEH/IbI

Cmyxat 1711 MHEPIIMOHHOW MPOBEPKU BETUYMHBI TOPMO3HOTO ITyTH KaX0T0
KojJieca, TOPMO3HOM cwibl (10  3aMEMJICHUI0), BPEMEHH  CcpabaThIBaHMS
TOPMO3HOTO TMPUBOAA M OJHOBPEMEHHOCTH TOPMOXKEHHSI KOJIEC, MPOBEPSIOT
TOPMO3a MPU OYCHDb MAJTBIX CKOPOCTSX, B CHIIOBOM PEKHUME.

CkopocTh BpalieHus: poJIMKoB u3mMeHseTcs B npeaenax ot 0 go 100 km/u.

Koneca aBTOMOOUISE pacKpyuMBarOTCs 10 JIFOOOM CKOPOCTH B YKa3aHHBIX
npeneniax dJICKTPOJBHUTaTeNsIMA TOCTOSHHOTO TOKa. B Havalle TOpMOXKEHUS
OTKJIFOYAIOTCSl TMPHUBOJBI OT DJEKTPOJBHUTATENCH, U KaXKII0€ KOJECO MPOIOJIKAET
cB0OOHO BpamaThcsi. OIHOBPEMEHHO C HAYaJiOM TOPMOKEHUS BKIIOYAOTCS
JTATYNKY (MHEPIIMOHHBIE M CHIIOBBIE), IOKA3BIBAIONINE BETUIMHY TOPMO3HOTO MYTH
Ka)KJI0TO KoJieca U BpeMs cpadaTbhIBaHUsI TOPMO30B.

WNHeprimoHHBIC TATYUKH MTO3BOJISIOT CYJANTh O COCTOSTHUM TOPMO3a KaXJI0TO
KOJIeca MO BEJIMYMHE MAaKCUMAJIbHOTO 3aMeIJICHUS.

JIsist u3MepeHust yCwinsi Ha TOPMO3HYIO Teaib MPUMEHSIOT JEMPEeCcCOphI,

KOTOPLIC YCTAHABJIMBAIOTCA HA TOPMO3HYIO IICAAJIb.

J/loposkHbIe TOPMO3HBbIEC HCTIBITAHUS ABTOMOOMIIS

HecMoTps Ha npucymiyie UM HeTOCTaTKU (CJIOXHasi OpraHu3alysl, MEHbIIAs
TOYHOCTh M XYy/AILIAas MOBTOPSEMOCTb PE3yJbTAaTOB), OHU IO3BOJISIIOT Haubosee
IIOJIHO OLIEHUTb TOPMO3HBIE CBOMCTBA MWCIBITYEMOI'O aBTOTPAHCIIOPTHOTO
CPEACTBA.

OT0 O0OBACHSETCS TEM, 4YTO OOBEKTOM UCHBITAHUS TPHU JTOPOKHBIX
UCIIBITAaHUSIX ~SBJIETCS ABTOMOOWJIb B I1EJIOM U, CIEJOBATENbHO, HMEETCS

BO3MOXHOCTb YYC€CTb BJIIMAHUC Ha TOPMO3HBIC CBOMCTBA rCOMCTPHUUYCCKUX U



BECOBBIX I1apaMETPOB AaBTOMOOWIIS, B3aWMOJEHCTBHUE HJIEMEHTOB TOPMO3HBIX
CUCTeM — TpUBOJAa U TOPMO3HBIX MEXAaHU3MOB, BIUSHUE TOPMOXKEHUS
JBUTATEJIEM, TIOTEPh B TPAHCMUCCUH, BUOpAIUil U T. 1.

B 3aBucMMOCTH OT MOCTaBJICHHBIX 3aJa4 M BO3MOXHOCTEH, JOPOXKHBIC
UCIIBITAaHUSI MOTYT MIPOBOJIUTHCS WJIM HA CHEIUAIBHBIX JOPOTaX, I/I€ MAKCUMAIBLHO
MCKJIFOUEHBI TIOMEXU OT MOCTOPOHHETrO JABUKEHUS (IMOJIUTOHHBIE UCIIBITAHUS ), UIIH
Ha BBIOpaHHBIX YYacTKax JIOpPOr OOIEro MOJIb30BaHUS, KOTOPBIE MO3BOJSIOT
IPOBEPUTH TOPMO3HBIE CHUCTEMBI B CHEIH(PHUUECKUX YCIOBHIX (HAmpumep, Ipu
JIBMKCHHM C  TIOCTOSHHOM CKOPOCTBIO HA  3aTsDKHOM — YKJIOHE), WA
HETMOCPEICTBEHHO B PEAIbHBIX YCIOBHX JKCIUTyaTalli — B TOpax, B TOpojie, Ha
MEXIYTOpOAHBIX Tpaccax, B Kapbepax U T. II.

[TonMroHHblE TOPMO3HBIE HCIBITAHUSI MpPEAHA3HAYEHbI B OCHOBHOM MJIs
OIpe/IeNICHUS] MAaKCUMAJIbHBIX TOPMO3HBIX CBOMCTB aBTOMOOMIA. OHU MPOBOASTCS
Ha MPSMOUN ¥ TOPU3OHTAIBHON AUHAMOMETPUUYECKON Jopore, umeronieit achaibro-
OETOHHOE WJIU LIEMEHTHO-OETOHHOE MOKPHITHE, F(h(PEKTUBHBIE OrpaAKICHUS, ETIU
JUTSl pa3BOPOTOB U T. II.

HcnpiTaHuss Ha CHEUUANbHBIX Yy4YacTKaxX JOpOrd OOLIEro MOJIb30BaHUS
IPOBOJASATCS NMPU OTCYTCTBUM IOJIMTOHA, A TaKXe JJIS ONpEIesIeHUsT TOPMO3HBIX
CBOMCTB, MpH CHEUUPUUECKUX peKUMax pabOThl TOPMO3HBIX MEXaHU3MOB.
OcCHOBHAasi TPYIHOCTh NPHU TPOBEACHUM TAKUX HCIBITAHUA — 3TO COOIOJCHHE
TpeOoBaHUi Oe3omacHOCTH. Tak, MpU CIyCKE aBTOMOOWJISI Ha TOpPMO3ax C
3aJJaHHOTO YKJIOHA MPUXOJUTCS TIEPEKPHIBATh IBIKEHHE B 00€ CTOPOHBI TPACCHI, a

HHOI'JTa 1 KOHBOHUPOBATH HCHBITyeMBIﬁ aBTOMOOMJIb.

OcHoBHbIE 1e(eKThl IPU HEUCTIPABHOCTH TOPMO3HOI cucTembl ¢ ABS
- Hapymena kypcoBasi yCTOMYMBOCTb IPU TOPMO:KEHMH (ABTOMOOWIb

YBOJIUT B OJIHY U3 CTOPOH WJIH Pa3BOPA4YMBAET)



Heucnpasen AJIEKTPOMATrHUTHBIH KJIanaH TUIPABINYECKOTO
MonynaTopa/6ioka ynpasinenus ABS.

Heuncnpasen natunk ABS.

HewcripaBHBI TOPMO3HBIE MEXaHU3MBbI/KOJIOKH.

Hapyiena PaBUIBHOCTD MOJICOEAMHEHUS THIPABIUYECKUX
JIMHUMN/31EKTPOIPOBOIKH.

HapyiieHna perynupoBka yriioB yCTAaHOBKH MEPEAHUX KOJIEC.

Ha onHy ock aBTOMOOWIIA (MEPEIHIO WIIM 3aJIHIOI0) YCTAHOBIICHBI KoOJieca
Pa3HOro TUIIOpa3Mepa.

HenpaBuibHo (HEpaBHOMEPHO) HaKauyaHbl IITUHBI.

HeucrnipaBeH rupoMOaysIsTOp CHUCTEMbl JUHAMUYECKON CTaOMIM3AIUU
(vDC).

Heucnpasen Mmonyine ynpasienus VDC.

HeposHnas nopora.

- Upe3MepHa NJMHA TOPMO3HOTO MYTH

Heucnpasen AIIEKTPOMArHUTHBIN KJIaraH TUAPABINYECKOTO
MoayisiTopa/06ioka ynpasnenus ABS.

Heucnpasen natunk ABS.

B TopMO3HYI0 cucTteMy mormnain BO3ayX.

Ha onny ock aBTOMOOWIIA (MEPEIHIO WIIM 3aJIHIOI0) YCTAHOBJICHBI KoOJieca
Pa3HOro TUIIOpa3Mepa.

HenpaBuibHo (HEpaBHOMEPHO) HaKauyaHbl IITUHBI.

- IIpoucxoauT nmpe:kaeBpeMeHHasi 0JIOKHPOBKA KOJIeC

Hewucnpasen AIEKTPOMArHUTHBIN KJ1ara” TUIPABIAYECKOTO
MonynaTopa/6ioka ynpasinenus ABS.

Hewncnpasen natunk ABS.

HewucrnipaBHbI TOpMO3HBIE MEXAHU3MBbI/KOJIOIKH.



Hapyiena MPaBUIBLHOCTD M0JICOEAMHEHUS TUIPABIUYECKUX
JMHHUA/3TIEKTPOITPOBOAKH.

- Topmo3a «nnpuxBaveHb»

Heucnpasen AIEKTPOMAarHUTHBIN KJIaIlaH TUIPABINYECKOTO
MoAyJsiTOpa/MOyis ynpasienus ABS.

HewucnpaBen natuuk ABS.

Heucnpasen rimaBubIit Topmo3Ho#t mumuaAp (I'TLY).

HeucrnpaBHbI TOPMO3HBIE MEXAHU3MBI (HAllpUMED, 3aKJIMHEH MOPIIEHB).
Hapyuiena MPaBUIBHOCTD MO/ICOEIUHEHUS TUIPABINYECKUX
JIMHUIN/31EKTPOIPOBOIKH.

Hapyiena perynupoBka CTOSHOYHOTO TOPMO3a.

HapyieHna perynupoBka xojaa IeJ1ajayd HO)KHOTO TOpMO3a.

HapyieHa perynupoBka yIriioB yCTAHOBKH KOJIEC.

Ha onny ock aBTOMOOWIIA (MEPEIHIO0 WIIM 3aJIHIOI0) YCTAHOBIICHBI KoOJieca
Pa3IMYHOr0 TUIOpa3Mepa.

- Ype3MepHO BeJIMK XO0/1 eJaJ1 HOKHOTO TOPMO3a

HapyieHna cooTBeTCTBYIOIIAs PETYJINPOBKA.

B TopMo3HyI0 cucTeMy onai BO3AyX.

Hapymena IPaBUIBHOCTH MIO/ICOEIUHEHUS THJIPABINYECKUX
JIMHUIN/31EKTPOIPOBOIKH.

- Ilpu TopMoO:KeHUM aBTOMOOWJIb Ype3MePHO 3apbIBAaEeTCSl HOCOM
Heucnpasen AIEKTPOMATrHUTHBIH KJIanaH TUIPABINYECKOTO
MoaynaTopa/Moayns ynpasienus ABS.

Heucnpasen natuuk ABS.

W3HOIIEHbI WM MOBPEXKICHBI KOMIIOHEHTHI MOJBECKH, JIMOO ocinabio ux
KpeIUJICHUE.

HewucrnipaBHbI TOpMO3HBIE MEXAHU3MBbI/KOJIOIKH.



« Hapymena IIPaBUIIBHOCTD [OJICOCAUHEHUS TMJIPABINYECKUX
JMHHUA/3TIEKTPOITPOBOAKH.
« Hapymena perynnpoBka yriioB yCTaHOBKH KOJIEC.
« Ha onny ock aBTOMOOMIIS (MIEPEIHIO0 WM 33JIHIOI0) YCTAaHOBJIEHBI KOjeca
Pa3HOro TUIIOpa3Mepa.
« HenpaBwibHO HakayaHbI MIKHEL.
« HeposHas nopora.
- BuOpauuu neganu HOKHOI0 TOPMO3a MPH TOPMOKEHHHU HA CKOJIb3KOM
aopore
o Hopmanbnsiii npusHak cpadateiBanust ABS (npu TopmoxeHun).
« HepoBHas MoOBEpXHOCTH AOPOTH.
- DOyHKIMOHMPOBaHMEe THApPoMoayasaTopa ABS compoBokaaercs
NOCTOPOHHUMHM LIyMAMHU
« HewucnpaBna onopHas BTyJiKa THIPOMOAYJIATOPA.
o Hewucnpasen narunk ABS.
o+ [IloBpexaeHbl TOPMO3HBIE TUHUU.
- Ilpu ABHIKEHHHM IO CKOJb3KOMY MNOKPBITHI0 BO3HMKAKT IIYMBbI B
nepeaHe 4acTu aBTOMOOMJISA
« Hewucnpasna onopHas BTyJika ruapoMonyiaropa ABS.
o Hewucnpasen natunk ABS.
o Hewucnpasen I'TLI.
« HeucnpaBubl TOpMO3HBIE MEXAHU3MBbI/KOJIOIKH.
« HewncnpaBHbl ruIpaBINYECKUE TUHUU TOPMO3HOTO TPAKTA.
« HeucnpaBen BakyyMHBIN yCUITUTENIb TOPMO30B/KOHTPOJIbHBIHN KIJIalaH.
o V3HOmIeHbl WU MOBPEXKICHBI KOMIIOHEHTHI MOJBECKH, JIMOO ocinabio ux
KpEIUICHHUE.
- Ilpu OBMKEHHMH MO CKOJb3KOMY NOKPBHITHI0O BO3HUKAIOT IIYyMbl B

3aJ{HeH YaCTH aBTOMOOMJIA



« Heucnpasen gatuuk ABS.

« HewucnpaBabl TOpMO3HBIE MEXaHU3MBI/KOJIOIKH.

o HewucnpaseHn CTOSIHOUHBIA TOPMO3.

o HewucnpaBHsl rupaBInyecKe JUHUU TOPMO3HOTO TPAKTA.

o V3HOIIEHBI WM MOBPEXJICHBI KOMIIOHCHTHI IMOABECKH, JIMOO OCIIadjao uUX

KpPCILJICHUC.

JAnarHocTuka aHTHOJIOKUPOBOYHOM cucTeMbl (ABS)

Ha pganHbplidi  MOMEHT OOJBIIMHCTBO  BBITYCKAa€MbIX  aBTOMOOMIIEH
OCHAIIAIOTCS] aHTUOJIOKUPOBOYHOM CUCTEMOM. DTO OJIHA U3 CaMbIX Ba)KHBIX YacTel
TOPMO3HOM CHUCTEMBI, 0OOecreurBaroias 6e30nacHoe U KOM(POPTHOE TOPMOKEHHE.
Cytp B ToM, uTo ABC mnpenarcTByeT OJOKHMPOBKE MEPEIHUX KOJEC BO BpeEMs
TOPMOKEHHUS, YTO MO3BOJISIET BOAUTENIO HE NMOTEPATHh KOHTPOJIb HAaJl aBTOMOOHIIEM
BO BpEMsI DKCTPEHHOT'O TOPMOKEHUS.

UroObl TrapaHTUpOBaTh 0€30MaCHOCTb, AHTHUOJOKMPOBOYHAS CHCTEMaA
JOJKHA OBITh MOJHOCTHhIO HcnpaBHOW. IIpoBeputh ucnpaBHOCTE ABC MOXHO
TOJIbKO C MOMOIIBIO NPO(EeCCHOHATBFHON JUAarHOCTUKU Ha MPOo¢ecCHOHAILHOM
000py1I0BaHUM.

Ecnu B3risiHyTh Ha yCTPOWCTBO AHTHUOJIOKHMPOBOYHOW CHUCTEMBI, TO MBI
YBUIUM, 4YTO OHA COCTOMT M3 JaTYMKOB M AJIEKTPOHHOTO OJIOKa, KOTOPBIU
o0pabaTbiBaeT MOCTyNAIOIIME B HEro JIaHHblE. JlaTUMKU K€ CUUTHIBAIOT YIJIOBBHIE
CKOpPOCTH KoJieca, a 3aTeM IMOCBUIAIOT ATy HH(opMaiuio B oOpabaThIBaIOIIUI
O50K. bi0oK, B CBOIO ouepesib, PErylupyeT OTKPbIBAHUE U 3aKphIBaHHE KIIAMAHOB,
BCTPOCHHBIX B TOPMO3HYIO CHCTEMY. TeM caMbIM OH pEryJMpyeT AaBJCHUE
KUJKOCTH.

CymiectByeT ueTbipe HanboJiee yactoie HeucnpaBHOCTH ABC:

OTkJtoueHre aHTUOJOKMPOBOYHOM CHCTEMBI B pe3yJbTaTe OLIMOKM MpuU

TECTUPOBAHUMU.



HenpaBunbHoe pacno3HaBaHHWE CHUTHAJIOB YIJIOBBIX CKOpPOCTEH, OOpHIB
KT'YTOB JAaTYUKOB, OIIMOKHU B OJIOKE KOHTPOJIIEPA.

OTkiII0YeHrEe TOCJe HUCHPABHOTO TecTHUpoBaHUs. OKUCIEHHE KOHTAKTOB
MIPOBOJIOB, X  OOPBIB, 3aMBbIKAaHUE JaTYMKa Ha MaccCy, OOpBIB MPOBOJIAa MAaCChHI
MATaHUA, a TAKXKE KOHTpOJUIEpA.

OOGHapy>xeHue omuOKu Mociie TeCTUpoBaHus 0e3 oTkiatoueHus. [IpuunHon
qaIe BCEro SBIISIETCS OOpPHIB B JIaTUMKE, Pa3HBIA YPOBEHB JaBJICHHS B KOJecax, B
HEPABHOM CTENEHU U3HOLICHHBIN PUCYHOK MPOTEKTOPA.

Omu6ka npu BrirodeHus AbC ¢ oTkazom BkitodeHus. [Ipoucxoaut 3o mo
NpuYuHEe OOphIBAa B KIyTaxX JATYUKOB, MPOBOJOB OT JATUYUKOB, H3HOCA
MOAIIMITHUKOB CTYIHWII, HAMMYMsS JOoQTa, a TakKe HAJIOMOB POTOpa KOJIECHBIX

JaTYHUKOB.

KOHTpOJIl)HI)Ie BOIIPOCHI IO TEME 3aHATHUSA .

1. TpeOoBaHus, MpeabsBIsIEMbIE K TOPMO3aM aBTOMOOUIIN ?

2. Kakue TopMoO3HBIE CHCTEMBI OBIBAIOT B aBTOMOOMIIE?

3. Kakne ocHOBHBIE HEHCIIPaBHOCTH BO3HHMKAIOT B pabouyeld TOPMO3HOM
cucreme?

4, Kak knaccuuuupytor TopMO3HbIE CTEHbI?

S. VYerpolictTBO W mpuHUOMN  PabOThl  MHEPIMOHHOTO  POJIMKOIO

TOPMO3HOTO CTEHAA?

6. MeTonuka MpOBEACHUS MCIBITAHUNA W HU3MEpsSieMble MapaMeTpbl
WHEPIIMOHHOT'O POJIMKOBOI'O TOPMO3HOT'O CTeH1a?

1. VYerpoiictBO M mpHHIUI  pabOThl MHEPIHOHHOTO IUIOMIAA0YHOTO
TOPMO3HOTO CTEHAA?

8. Metoauka TPOBENCHHUS WCHBITAHUN U H3MEpsieMble TapamMeTphl

HHEPIHUOHHOI'O IINIOMAA0YHOIO TOPMO3HOT'O CTeH,Z[a?



10.

11.
12.

YerpolicTBO ¥ IpUHLIMI PaOOThl CHIIOBOTO POJIMKOTO TOPMO3HOTO

creHma?

Metonuka mNpPOBEAEHUS WCHOBITAHUM W H3MEPSEMbIC
CUJIOBOTO POJIMKOTO TOPMO3HOTO CTeH 1a?
HewucnpaBuoctu cucremsr ABS?

I{I/IaFHOCTI/IKa aHTH6HOKHpOBO‘IHOﬁ CHUCTEMBI?

napameTpbl



TEMA Ne 8 /luarHocTuka XoJ0BOM 4acTH aBTOMOOMJIeil

OO01He cBeeHUs 0 MOABECKEe AaBTOMOOMJISA

[lonBecka mpeaHa3HaueHa JJIsi CMSTUYEHUS U TalleHus KoJjeOaHuH,
nepeaBaeMbIX OT HEPOBHOCTEHM JOpOorHM Ha Ky30B aBTtoMooOwia. EE pabora
OCHOBBIBAETCS Ha MpeoOpa30BaHUU PHEPIUM yJapa MpU Hae3/le Ha HEPOBHOCTH B
IIEPEMEILICHUE YIPYroro 3JEMEHTA IOABECKU. BciencTtsue 3TOro cuia ynaapa,
nepenaBaeMasl Ha Ky30B, YMEHBIIIAETCS, U IUIABHOCTh X0/a Bo3pacraeT. 1lonBecka
aBTOMOOMJIST 00ECIeYnBaeT YNPYTryl CBSI3b paMbl WM Ky30Ba C MOCTaMU U
KOJIECAMU, TUIABHOCTh X0/1a, YCTOMYUBOCTh U MPOXOUMOCTh aBTOMOOUJIS.

[TonBecka aBTOMOOWIIS BKIIIOYAET B CEOSI:

- YIIPYTHE JIEMEHTBHI,

- HaIlpaBJISIOIINE YCTPONCTBA;

- TAaCUTENIHN KoJecOaHMmit;

- CTaOMIN3aTOPbI NONEPEYHON YCTOMYHUBOCTH.

B kauecTBe ynpyrux 3J€MEHTOB IOJBECKH HCIIONB3YIOTCS METANINYECKHE
JIMCTOBBIE PECCOPBI, CIUPAIbHBIE MPYKUHBI, TOPCUOHBL. Ha aBTOMOOMISX MOTYT
OPUMEHATHCS TakKe HEMETAJUIMYECKUE YIPYTHe >3JIEMEHTHI, O0ecneunBarolne
IIPY’KUHHBIE CBOMCTBA MOJBECKH 3a CUET YIPYTOCTH PE3UHBI, CKATOIO BO3yXa
WIM XKUJIKOCTU. MHOTIa B moJBECKaxX MCIHONb3YIOTCS KOMOMHUPOBAHHBIE YIPYTHe
AJIEMEHTBI, KOTOPBIE COCTOAT U3 METAJUIMYECKUX U HEMETAJUIMYECKUX JIEMEHTOB.

Hamnpasiisroniee ycTpoMCTBO IOJABECKU OIPEACIAET XapakTep IBUKECHUSA
KOJIEC, MEPEAET TOJKAIOIINE, TOPMO3HbIE U OOKOBBIE YCHIIMS Ha paMy WM KOPITYC
aBTOMOOWII. B mpyXWHHOW mMOJBECKe HaMpaBIAIOMIMM YCTPOMCTBOM CIyXaT
phluard M IMITaHTM MOJBECKU. B peccopHoil moaBecke MpoOJ0JibHbIE U OOKOBBIE
yCUJusl TIepellaeT cama JIMCTOBas peccopa, Onarogaps dYeMmy KOHCTPYKLHS
MOABECKHU yIPOILIAETCS.

I"acuTenu koseGaHuil CIy>KatT JJis raiieHus KojieOaHU YIpyroro sjieMeHTa.
[Ipu nBWXeHMM aBTOMOOWISI B pe3ylbTaTe Hae3ga Ha HEPOBHOCTH JOPOTH

BO3HHMKAIOT KOJICOaAHMS Ky30Ba M KOJCC, KOTOpPBIC TacCiATCd C IIOMOIIBIO



amopTH3aTopa.

OpanM U3 cioco00B YMEHBIIIEHUS KpeHa Ky30Ba M YIYUIICHHs MTOKa3aTeNei
YIPABJISIEMOCTH aBTOMOOWJIS SIBJIIETCSI UCIIOJIb30BAHUE YIPYTHX JIOMOJHUTEIBHBIX
AJIIEMEHTOB, HA3bIBAEMbBIX  CTA0MIM3aTOpPaMH  IOMNEPEYHON  YCTOMYMBOCTH.
[TpuMeHsIOTCsl OHU B MOABECKAX JIETKOBBIX aBTOMOOUIIEH 1 aBTOOyCaxX.

[ToaBeckn OOBIYHO KJIACCU(MUUIUPYIOTCS MO KUHEMATHKE W MO YIPYyromy
aneMmeHTy. Ilo KuHEMaTWkKe TMOJABECKM pa3leisloTCs Ha HE3aBUCHMbIE U
3aBUCHUMBIE; 10 YIIPYTOMY 3JIEMEHTY — Ha NPYKUHHBIE, TJI€ B KAYECTBE YIIPYTOro
JJIEMEHTa  MCMOJB3YeTCS  BUTasg  MPYKUHA,  PECCOPHbIE,  TOPCHUOHHBIE,
TUAPABINYECKHUE U THEBMATHYECKUE.

PaccMoTpuM 0COOEHHOCTH KOHCTPYKIIMHA HEKOTOPBIX TUIIOB MOJIBECOK.

He3aBucumas npyxuHHasi NOJBECKA YIPABISIEMON OCH UMEET JIBE€ OCHOBHBIE
Pa3HOBUIHOCTHU: Ha ABOMHBIX MOMNEPEYHBIX phlUarax U B BUAEC aMOPTU3ALMOHHON
ctoiiku (moasecka «MacPhersony», pucynok 1, a).

[loaBecka Ha IBOWHBIX MOMEPEYHBIX phluarax MPUMEHSIETCS HA HEKOTOPBIX
BUJIaX JIETKOBBIX aBTOMOOWIIEH ¥ TPY30BHUKOB. B KadecTBE HampaBIsIOMIUX
AJIEMEHTOB B TakOW TMOJBECKE CIYKUT Mapa TMOMNEpPEeYHbIX pbIUaros,
PacroJIOKEHHBIX B JIBYX YPOBHSAX IO BEPTHKAIH, & TaKXkKe IMOBOpOTHas Iamnda,
UMEIOIIast MO0 MIKBOPHEBOM MIApHUP, JIMOO Mapy MIAPOBBIX OMOP.

OnuH U3 BapuaHTOB MOJIBECKU € IIAPOBBIMU OMOpPaMU MPUBEAEH HA PUCYHOK
1, 6. IlepeMenienure pbhlUaroB B YIJIOBOM HANpaBJIEHUHM OTHOCHTEIBHO Ky30Ba
OPOUCXOAUT B  PE3MHOMETAIUIMYECKUX  IIapHUpax, a [MOBOPOT  Hamndbl

OTHOCHUTCJIBHO pbIYaroB — B IIAPOBLIX OIIOpaX.



Pucynok 1. [TogBecka ynpaBisieMbIX KOJieC aBTOMOOHWJIEH U UX OCHOBHBIC MECTa

KOHTPOJIS:

a — tuna «MacPherson»; 6 — Ha 1BOMHBIX MONEPEYHBIX pblyarax; | — pblyark MojaBeCcKu; 2 —
cTabmin3arop; 3 — BEpXHssA OMOpa aMOPTH3aTOPa; 4 — aMOPTHU3aTOP; 5 — aMOpTU3aTOpHAs
CTOlKa; 6 — MoBOpoTHAas 1arnga; 7 — IapoBbie OMOPHI.

HezaBucumas mHeBMaTtuyeckasi MoJIBECKa XapaKTepHa, MPEXKIE BCEro, s
YIPABJISIEMBIX OCEH aBTOOYCOB MOBBINIEHHONW KOMGOpTHOCTH. OIMH U3 BapUAHTOB

VCIIOJIHEHUS TAKOM MOABECKHU NOKA3aH Ha PUCYHOK 2.



Pucynox 2. [ITneBMonoiBecka ynpaBisieMOl OCH aBTOOyca U OCHOBHBIE MECTa €€

KOHTPOJIA:
1 — mnHeBMoOpeccopa; 2 — BepXHUH pblyar; 3, 8§ — pe3uHOMETaUIMYECKue BTYJIKU; 4 —
HIOKHUM pbIYar; 5 — KpaH YIOpaBieHUS TOJABECKOH; 6 — cTaOuiam3aTop MonepedHon

YCTOMYMBOCTH; 7 — aMOPTU3aTOP; 9 — ONOpHAas CTOMKA.

B kauecTBe HampaBiAOIIMUX 3JIEMEHTOB TAaKOM IMOJBECKH CIYKUT Mapa
IIONIEPEYHBIX PBIYAroB, PACHOJIOKEHHBIX B JIByX YPOBHSX II0 BEPTUKAIU, U
IIKBOpHEBas 1amnda, uMerIlas B BEpXHEW 4YacTH IUIOMIAAKY JUIsi YCTAaHOBKHU
IMHEBMOpeccopbl.  [lepeMelienuss pblUaroB MNPOUCXOAAT, Kak IMpPaBUWIIO, B
PE3MHOMETAJUIMYECKUX IIAPHUPAX.

3aBUCHUMas peccopHas MOJBECKAa ISl JIByXOCHBIX TPAHCHOPTHBIX CPEICTB
BBITIOJTHSIETCS, KAK MPABUIIO, JUIsl KaKJIOTO KoJieca B OTJAEIbHOCTU (PUCYHOK 3, a).
Jnst TpeXOCHBIX TPY30BBIX AaBTOMOOWJIEM 3aJHsisi TOJBECKAa MOXET OBbITh
BBITIOJTHEHA B BHUJE €JAMHOM TEJIEKKH C OOUIMMH HJIEMEHTAMHM IOJBECKH IO

KaKI0MY U3 60pPTOB (PUCYHOK 3, 0).



PI/ICYHOK 3. 3aBUCHUMEIC PCCCOPHBIC ITOABCCKHU 1 OCHOBHBLIC MCCTAa UX KOHTPOJLA:

a — mnojBecka oauHOuHOW ocu (1 — amoptuzarop; 2 — cepbra; 3 — peccopa; 4 —
crabununzarop); 6 — OanaHcupHas Tenexka (1 — BepXHUE peakTHBHBIE TATH; 2 — peccopa; 3
— OanaHCUpHOE YCTPOUCTBO; 4 — HUKHUE PEAKTUBHBIC TSTH).

HanpansitomiuMu 351eMEHTaMHM B TAKUX TOJIBECKAX SIBJISIOTCS MMOBOPOTHBIE
nandsl, JUCTOBBIE PECCOPbl W LITaHTW OanaHcUpHOro yctpoiictBa. IloBopoTHas
nanda (pucyHok 4) SBISETCS DJIEMEHTOM IMOJBECOK YIPaBIsIEMbIX OCEH U
BKJIFOYAET UIKBOPHEBOM IIApHHUP, OOecrneuyMBaroIMii BO3MOKHOCTh IIOBOPOTA
VOPABJISIEMBIX KOJEC. OTOT IIAPHUP HMMEET, Kak MPaBUJIO, pagualbHBINA
NOJAIIMIIHAK ~ CKOJBXXEHHUS, BBIIIOJIHEHHBIH B  BUJE  OpOH30BBIX  WJIU
METaJUIONOJIMMEPHBIX BTYJIOK, @ TAaKK€ YIOPHBIM MNOJUIMIHUK KA4Y€HUS WIIU
CKOJIb)KEHUSI, PACTIOJIOKEHHBIN B HUKHEW YaCTH LIApHUPA.

3aBucuMasl NMHEBMAaTHYECKasi MOJABECKAa MOYKET BBIMOIHATHCSA ISl KaXI0TrO
KOJ€Ca TPAaHCIOPTHOTO CpPEACTBA IO CXEME C OJHOM WM  JABYMS
HEeBMOpeccopaMu. HanpaBisiomMMu 3J€MEHTaMH B TaKUX IOABECKAX CIIyXkaT

MIOJIYPECCOPBI, PEAKTUBHBIE TSTU, KPOHINTEHHBI paMbl M OalKd I KPETJICHUS



ITHEBMOAJIEMEHTOB. YTIPYTUMU 3JIEMEHTAMU SIBJISIIOTCS THEBMOPECCOPBI, KOTOPbIE
MO3BOJIAIOT HE TOJIBKO CTJIaKMBATh KOJeOaHUsl Ky30Ba, HO M PEryJIHpOBaTh €ro

ITOJIOKCHUC I10 BBICOTC B OIIPCACIICHHBIX ITPCACiIax.
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PucyHOK 4. D11eMEHTHI IKBOPHEBOU IMOJABECKN YIIPABISIEMOU OCH U OCHOBHBIE

MecTa €€ KOHTPOJIA:

1 — mKkBOpeHb; 2 — MOBOPOTHBINA phlyar; 3,7 — I[IApOBbIE LIAPHUPHI PYJIEBBIX TAr; 4 —
IPOJIOJIbHAS PYJIEBas TATa; 5 — Oayka ynpasJsieMOl ocH; 6 — ToNepevHas pyJeBas Tsara; 8 —
MOBOpOTHas Handga.

Ha 3agHmMX OCSAX TPy30BBIX aBTOMOOHJICH, a TaKXe Ha OCSX TOJYMPHUIICTIOB
IIUPOKOE PACTIPOCTPAHCHHUE TMOJIydYHya TMOJBECKAa C OJHOW ITHEBMOPECCOPOW Ha
KoJiecO (pUCYHOK 5, a). YTIJIOBbIE TNMEPEMEIICHUs MOJypecCopbl B KPOHIITEHHE

MPOUCXOST MOCPEACTBOM YIPyroi nedopmanuu caitieHT-0J0Ka.



Pucynok 5. BapuaHTbl HCIIOJTHEHHS THEBMOIIOIBECOK HEYIIPABIIIEMBIX OCEN
Y OCHOBHBIE MECTa UX KOHTPOJIS:

a — C OJHOU IMHEBMOPECCOpPOW Ha Kojeco; 6 — C JByMs IMHEBMOpPECCOpaMU Ha Koseco; 1 —
nojypeccopa; 2 — IMHeBMopeccopa; 3 — amopTtusatop; 4 — Oanka ocu; 5 — crabunuzarop; 6
— OINIOpPHBIE KPOHIUTENHBI; 7 — PEaKTUBHBIE TATH.

3agHue TOJABECKM aBTOOYCOB, a TaKXke MEepeIHHE U 3aJHHE IOJBECKU

TPY30BbIX aBTOMOOMIIEH HCPCIOKO BBIIIOJIHAIOTCA  IIO CXEMC C JBywMmA

MTHEBMOpPECCOpPaMH Ha KoJjieco (PUCYHOK 5, 0).

JerekTop J10(PTOB B MOJABECKE ABTOMOOMIISI

DNEeKTPOruIpaBINvEeCKUil CTEH/1 MpeJHa3HaueH AJi1 OOHapyKeHUs AeEeKTOB



KpEIUIeHHs ¥  3a30pOB B  IIAPHUPHBIX COEAMHEHHUAX, CalllIeHT-0JI0Kax,
KPOHIITEMHAX aMOPTU3aTOPOB XOJAOBOW YAaCTH JIETKOBBIX aBTOMOOMJIEH, MOJIBECKE
JBUTATENS, PYJIEBOM NPHUBOJEC, MOAIIMIHUKAX CTYIHI[ KOJIEC, a TaKXKe I
BBISIBJICHUSI MECT BOSHUKHOBEHUS PA3JIMYHBIX IOCTOPOHHUX CTYKOB U CKPHIIOB.
Crenn mpencraBiasieT coOOM  OJHY  CTAallMOHApPHO  YCTaHOBJICHHYIO
w1atrGopMy, COCTOSIIYI0 W3 HENOABWXKHBIX IUIMT C AHTU()PUKLHMOHHBIMU
HAKJIaJKaMH W TOJBMXHBIX IUIONIAJIOK, KOTOpBIE JIeKaT Ha aHTHU(PPUKIIMOHHBIX
HAKJIaJKaxX M MOTYT IIepeMelaTbCsl MOJ JEWCTBUEM INITOKOB TI'MAPOLMIMHIPOB,
PacCoJIOKEHHBIX BO B3AMMHO MEPIEHANKYIISIPHBIX HAMPABIEHUSAX (PUCYHOK 6).

FRONT movement REAR movement
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Pucynox 6. Hanpapnenue nBuxkeHus paboyux 1jiacTUH CTEHAA



Pucynok 7. OOmuii BUA 1eTeKTopa JIFO()TOB B IMOJABECKE aBTOMOOMIIS

[Ipunuun  paboTbl  JETEKTOpa  3aKIIYaeTcss B NPUHYJUTEIBHOM
MEepeMENICHNN KoJieca IOJBECKH aBTOMOOWIS 3HAKOTIEPEMEHHBIMU CHJIAMH U
BU3YaJIbHOM OTIPEACIICHUN COOTBETCTBYIOIIUX JTHO(TOB.

[Tocre 3ae3ma aBTOMOOWIISE Ha pabOYyI0 IUIOMIANIKY CTEHAA MPOBEPOUYHBIC

IJIaCTUHBI MOJXHO TMEpCABUTATL C IIOMOIIBIO PYYHOI'O IIYyJIbTa YIIPaBJIICHUSA

(pucyHok 8).

Bpacner

CseToavoa
Haa namna

C AUHINN

HHOMKK HHOMKE
yNpasneHua nepeaadu

Pucynok 8. [lynbT ynpaBiaeHus: J€TEKTOPOM

Touku KOHTPOJIS IPU MPOBEJECHUN JUATHOCTUKH yKa3aHbl HA PUCYHKAX 9 u


http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=NeduazJFRNMsGM&tbnid=Q3Y5NnK20G3ZmM:&ved=0CAUQjRw&url=http://www.energotranstest.com.ua/?catalog=%D0%BB%D1%8E%D1%84%D1%82-%D0%B4%D0%B5%D1%82%D0%B5%D0%BA%D1%82%D0%BE%D1%80-%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-pd-2-6&ei=qKjuUrPsK-3R4QS8-oCAAw&bvm=bv.60444564,d.bGE&psig=AFQjCNH1l-pk1xQOZaqYK43moUUjd35Emw&ust=1391457666168018
http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=pKPBli_xcO47KM&tbnid=6Cw_jDos13E7_M:&ved=0CAUQjRw&url=http://www.maha.ru/news/1/2012/159&ei=U6juUrDAPOnJ4AT5s4GoCQ&bvm=bv.60444564,d.bGE&psig=AFQjCNH1l-pk1xQOZaqYK43moUUjd35Emw&ust=1391457666168018

10.

@ oLd

Pucynok 9. Touku KOHTPOJISL B pyJIEBOM MEXaHU3ME

Pucynox 10. Touku KOHTpPOJISI B MOJBECKE aBTOMOOMIIS

JI1st mpoBeAeHUs TMarHOCTUPOBAHUS TEXHUYECKOTO COCTOSIHHS TTOJABECKHU Ha
AIEKTPOTUAPABINYECKOM CTEHE HEOOXOIMMO BBITIOJHUTH CIIEAYIOIINE OTIEPALIUH.

1. BxatuTe TpaHCHOPTHOE CPEACTBO MPOBEPSEMON OCBHIO HA CTEH],
3arJIylIUuTh JBUTATEb U MOJI0KUTH TPOTUBOOTKATHBIE YIIOPHI MOJ] KOJIECa OCH, HE
YCTAHOBJIEHHOW Ha CTEHJE.

2. BxitounTh CTEHIT W TPOBECTH €r0 YEpe3 pPa3IUYHbIE PEKUMBI
JBUKEHUS MOABUKHBIX TUIOMIAIOK.

3. [loncBeurBasi OCHOBHBIE MECTa MPOBEPKH, OMNPENEIUTh HATUYUE

J'IIO(l)Ta (BBIpa)KaCTCH BUAVNMBIM CYHICCTBCHHBIM B3dMMHBIM [ICPEMCIICHUCM



COMNPSKEHHBIX JIETaJIEel), a TAKXKE IPYTHX HEUCIPABHOCTEN.
[IpomonpHBIE pEAKTUBHBIE TATHU U IIAPHUPHI, JEUCTBYIOIIME B MPOAOJIBHOM
HaIlpaBJICHUH, MIPOBEPSAIOTCA B PEKUME MPOAOJBHOTO MEPEMEIICHUS MOIBUKHBIX

IJ10maaoK CTCHAA.

HopmaTuBHble TpeOOBaHUsSI K JHMATHOCTHKE MOJABECKH TPAHCIOPTHOIO
cpeacTBa

banku oceil TpaHCIIOPTHOTO CPEACTBA JOJKHBI OBITh HAJIEKHO 3aKPEIICHBI
Y HE UMETh TPEIIUH, AehOpMaIIfii U 3HAUUTEIbHBIX KOPPO3UOHHBIX TOBPEKICHUH.
PeMOHT 0anok oceil C TMOMOIIBIO CBapKW, BBINOJIHEHHBIA C HapyHICHUEM
pPEKOMEH 1Al U3rOTOBUTEIEH, HE JJOMYyCKAeTCsl.

[TogmMmHUKK ~ CTynHI] KOJE€C JODKHBI OBITh  OTPEryJupoBaHbl B
COOTBETCTBHH C TPECOOBAHHMSIMH SKCIUTYaTAITMOHHONW JTOKYMEHTAIIUA H3TOTOBUTEJIS.
Crymuiubl KojJec MAOJDKHBI CBOOOJHO W PAaBHOMEPHO Bpamatbcss B 000UX
HaIpaBJICHUSIX, MPUYEM OCEBOM JIOPT JOJKEH COOTBETCTBOBATH TPEOOBAHUSIM
M3TOTOBUTEIIEH.

Ocnabnenue 3aTsKKA OONTOBBIX COCIMHEHUN | JTIOMT Kap/laHHOH Tepeaadn
HE JI0IYCKAIOTCsl.

Peccopsl OMDKHBI OBITH HANEKHO 3aKPEIUICHBI U HE MMETh JcOpMAaIlnid,
MOBPEXICHUN (KOPPO3HH, TPEITUH, 00JIOMOB M CMEIICHHUS JIUCTOB) U YPE3MEPHOTO
M3HOCAa HakJIaAoK. JIMCTBI peccop MOJKHBI OBbITh HAIEXKHO CTSHYTHI, a YIIKO
peccopbl — HaJIEKHO 3aKPETIEHO.

JleTanu MHEBMATUYECKON TOJIBECKH JOJHKHBI OBITh HAEKHO 3aKpPEIUICHBI,
HE UMETh MTOBPESKICHUN U HaXOIUTHCS B pA0OTOCITIOCOOHOM COCTOSIHHUH.

Jedbopmarnyisi MHEBMOMOIYIICK, a TaKKe YTEYKH BO3JyXa U3 Y3JIO0B
THEBMOTIOJIBECKHU HE JIOMYCKAIOTCSI.

Perynstop ypoBHs nmoja (Ky30Ba) TpaHCIIOPTHOTO CPECTBA JOJDKHO OBITH B
PaboTOCIIOCOOHOM COCTOSTHUM.

Yrpyrue 3JIeMeHTBI TTOJIBECOK HE JIOJDKHBI IMETh TTOBPEKICHU.

B mapHupax M COYICHCHHUAX JSJICMCHTOB IIOJIBCCOK (H_IapOBI)IX ornopax,



IDKBOPHCBBIX I[MApHUPAX, PC3MHOMCTAJUNIMUCCKUX HW PCE3HMHOBBIX BTYJIKAX H

caitieHT-0J10KaxX) JOJKHBI OTCYTCTBOBATh 3HAYUTEIHHBIC 3a30PHI.

KOHTpOJIl)HbIe BOIIPOCHI IO TEME 3aHATHUSA .

1. Kaxkue tumbl IIOABCCOK BEI 3HaeTe?

2. HepC‘II/ICHI/ITC OCHOBHBIC MCCTa IIPOBCPKHU PA3JIMYHBIX THIIOB
IIOABCCOK.

3. Kakwue HOPMATHUBHLIC Tpe6OBaHI/IH NpCaABABILAOTCA K 3JJICMCHTAM

II0JIBECOK TPAHCIIOPTHOTO cpencTBa’?
4, N3noxuTe nopsaok paboThl ¢ AETEKTOPOM JHO(TOB B MOABECKE.

S. YeTpoiicTBO U IPUHITUT pabOTHI JETEKTOpa JHO(PTOB B MOBECKE.



TEMA Ne 9 /IluarHocTHKA 3JIEMEHTOB TPAHCMHCCHN aBTOMOOMJIei

IIpoBepka 00111€r0 TEXHUYECKOTO0 COCTOSIHUS CIeTJIeHUs

JIns mpoOBEpKU CIEIUICHUS Ha BBIKIIOUEHUE HEOOXOJAMMO BbDKATh €ro Ha
XO0JIOCTOM XOAy M uepe3 2-3 ¢ JaTh 3aIHUM X0/ — €CJIM JIBUTaTeNIb BKIIOUMIICS 0e3
IIyma, CleTUICHHE B HOpMe. {71 MpOBEpKH CIEIJICHUS Ha MPOOYKCOBKY MPOBOAST
cnenuaibHOoe  TecthupoBaHue.  I[lpeaBapuTenbHO  HEOOXOAWMMO  MPOEXaTh
OTIPENICICHHOE PACCTOSHUE CO CMEHOM pPEeXKUMOB pabOThl CICIUICHHUS, 3aTeM
aBTOMOOUJIb CHUMAETCS C PYYHOTO TOPMO3a M BBHIBEIIMBACTCS Ha CHEHHUAIBHBIX
oropax WJIM JOMKparax, KopoOka mepeaad MepeKIroyaeTcs Ha caMylo OOJIBIIYIO
CKOpPOCTb, MOCJIE€ YETr0 MPHU BHIKJIIOYEHHOM CICIUICHUH 3allyCKAeTCs JIBUTaTelb U
cuibHO pasronsiercs 70 2000 06./MUH, Ha ATOM CKOPOCTH BKJIFOUAETCS CLICTUUICHUE.
Ecnu MOTOp Npu 3TOM 3arjioX, TO CIEIJICHUE B HOPME.

B xone mimaHoMepHOTO OCMOTpa aBTOMOOMIIS CIIEYET MPOBEPUTHh YPOBEHB
TOPMO3HOM JKUJKOCTM B 0adyke TUIPONPUBOAA CICIJICHUS, BHUMATEIBHO
OCMOTPETh KPBIIIKY, B CIydae IMOBPEKICHUS €€ HYy)KHO 3aMCHHUTh HOBOH (puc. 1 a).
Ecau ypoBeHb TOPMO3HOW KUIKOCTU CHU3WJICA, €r0 BOCCTAHABJIMBAIOT O

HIDKHETO Kpasi TOPJIOBUHBI 0ayka, IMOCie YeTro 3aKphIBAOT KPBIMIKY (puc. 1 0).

Pucynox 1. [IpoBepka ypoBHS TOPMO3HOM KUIKOCTH B OaUKe THIPOTPUBOIA

CLCIIVICHUA



B X04€ JUATHOCTHUKH HCIIPABHOI'O0 COCTOAHHA CUCTEMbI CHCIUICHHA CIICAYCT

IMPOBCPUTH TCPMETUIHOCTD THAPOIIPUBO/IA.

Pucynok 2. OCHOBHBIE y3JIbl CUCTEMBI CLEIICHUS, TPEOYIOLIUE IPOBEPKU: a —
0a4oK M MITyLEp OCHOBHOT'O LUMJIUHAPA, O — MIaBHBIA HUIUHAP, B — MECTO

COCOAHMHCHU IJIaHTa C pa60qHM OUIMHAPOM

[Ipu ocMOTpe MOATATHBAIOT BCE KPEMEKHBIC SJIEMEHTHI, OCMAaTPHUBAIOT
XOMYTHI, MPOBEPSIOT IEJIOCTHOCTh IIJIAHTOB U TpyOompoBoaoB. Eciam B xome
OCMOTpa CUCTEMBI CIICTUICHUS OOHAPYKEHBI MEXaHWYECKUE TMOBPEKICHHS CaMOTO
pabouero MWIMHAPA, HEHCIPABHBIC IETAIM 3aMEHSIOT HOBBIMH WJIM OTAAIOT B
PEMOHT CTaphbIe.

[TpoBepKy ruapONPUBOAA HYKHO MPOBOAUTH B TMape C MOMOITHUKOM, TaK
KaK BBISBJSITh TE€PMETHYHOCTh CHCTEMBI CIIEIyeT TMOJA JaBICHUEM, ISl YEro
HECKOJBKO pPa3 OTKMMAETCS IeJaidb CICIUICHHUS, KOTOopas YICpPKUBACTCS B
Ha)KaTOM IOJI0’KEHUH, TTOKa MTPOBOAUTCS BECh OCMOTP (pHC. 2).

B xone TexHu4eckoro ocMoTpa mpu HEOOXOIMMOCTH 3aMEHSIOT TOPMO3HYIO
KUIKOCTD, JUISI Y€TO IO JaBJICHUEM CIUBAIOT CTapyro. Eciu npu 3TOM B cucTeMy

nonaj BO3/lyX, BBIIOJHSIOT MPOKAYKy ruaponpuBoia (puc. 3).



Pucynok 3. IIpokauka rungponpusoaa

B xome mnpoBegeHusi JAUATHOCTHKH CHEIUICHUSI TPOBEPHAT Bce
OCHOBHbIE y3JIbI CHCTEMbI:

- COEJIMHEHUE IIUIAHTOB ¢ 0aYKOM;

- IJIaBHBIA U paOOYM LIHJIMH/IPHI;

- TpyOOTIPOBOI.

IIpoBepka u peryjiMpoBKa NPUBOAA CHENJICHUSA

CHauana B caJIoOHE N0/ PYJIEBOM KOJIOHKOW MPOBOAST MPOBEPKY CBOOOIHOTO
X0/Ja TeJalu CLEIUICHUs. 3aMep €ero MPOU3BOJMUTCS C TMOMOIIBI OOBIYHOU

JINHEUKMU.

Pucynox 4. [IpoBeaenue 3amepa cBOOOTHOTO X0/1a MEIaTH

Pyko# cuiibHO Ha)XMMAIOT TeAanb CUEIUICHUS, [I0KAa OHA HE YIIPETCs B MO,
BTOPOM PYKOW psSIOM C TEJAIb0 HAa YPOBHE CEPEAUHBI €€ IOJOLIBBI
YCTaHaBJIMBAIOT JIMHEWKY TakK, YTOObI ee OOKOBas 4YacTh CTOsUIa Ha MOJY, 3aTeM

OTIIYCKAIOT MeJallb U (PUKCUPYIOT IOKa3aHHWE JMHEHKW B KpailHEM BEpXHEM



NOJIOXKEHUU MeAAId. 3aTeM CHOBAa HAXKMMAKOT NEAallb, HO HE 10 KOHLA, a 10
MOSIBJIEHUS JIETKOTO CONMPOTUBIIEHUS. CHOBAa CHUMAIOT MTOKa3aHUs JIMHEUKY.

B HOpMe paccTostHuE OT BEpXHErO MOJIOKEHHS MEeNANA A0 yIOpa TOJIKATENs
B MIOPIIEHb IIABHOTO IMJIMHJPA JOJIKHO ObITh B mipeaenax 0,2-4 mm.

PaccTrosstnue Mexay KpailHUM BEpXHUM IIOJIOKEHHMEM M HA4aJIOM
COMPOTHUBJICHUS U SIBIISIETCS CBOOOJHBIM X0JI0M menanu (puc. 4). B Tom ciyuae,
€CII PacCTOSIHUE HE COOTBETCTBYET HOpME, HEOOXOIUMO OTPETYJIUPOBAThH UIUHY
OTpaHUYMTENIS, YCTAHOBUB 3a30p 10 TpeOyemoii BbICOTHI (puc. 5). [ns sToro Ha 1-
2 o0opoTa 0ocnalJsA0T raeyHOE KPEIUICHUE OTPaHUYUTENs XOJa MEealH, 3aTeM,
NOBOpAayMBas OTPAHUUYMUTENIb B TpeOyeMyI0 CTOPOHY, YCTaHABIMBAIOT HYXHYIO

BEJIMYMHY 3a30pa, IOCJIC Yero CHOBA 3aTATHBAIOT CTONOPHYIO TaliKy (puc. 6).

Pucynok 5. 3a30p Mexky TOJKATEIEM U MOPIIHEM TJIABHOTO [UIMHAPA

TUAPONPHUBOJIA

Pucynox 6. PerynmupoBka cBOOOAHOTO X012 TIeaH



IIpu npoBepke ToJKATEISI HEOOXOAUMO:
- TIIATEIEHO OYUCTHUTD €T0 OT IPSI3U C TOMOIIBIO MIETOK M MSATKOW TPSTIKH;
- OCMOTPETh Ha OTCYTCTBUE MEXaHUYECKHUX MOBPEKIACHUN;

- CMa3aTh pe3b0y CHEIUAIBHON cMa3Ko (puc. 7).

Pucynoxk 7. TonkaTenb BUJIKHA BBIKJIIFOYEHHUS TTOJOKEHUS CUETLICHUS

JI1st mpoBEpKU CBOOOAHOTO XOJ1a TOJIKATENSI HYKHO OTCOCIUHUTH MPYKUHY
OT phIuara, KOTopasi iHade OyJeT co37aBaTh JOMOJHUTEIHHOE CONTPOTUBIICHUE TTPU
MPOBEICHUN 3aMepoB (puc. 8 a). 3areM BIOJb OCH TOJKAaTEeIsl YCTAaHOBUTH
JUHEWKY, OJIMH KOHeEl| ee¢ 3a(UKCUPOBATh O HEMOJBIXKHBIM 3JIEMEHT paboyero
HUIMHApPA. 3ateM (UKCHUPYETCS HAdallbHOE IOJIOKEHWE BUJIKU CICTUICHMS, IS
ATOTO €€ CJIETKa HAXKMMAIOT 10 X0y aBTOMOOWIIS U JIeJIal0T OTMETKY Ha JIMHEHMKe
(puc. 8 0), 3aTeM OTXKMMAIOT BUJIKY Ha3aj J0 yIopa U JeNatoT BTOPYIO OTMETKY
(puc. 8 B). PaccTosiHre MEXTy IBYMSI STUMH MMOKA3aHUSIMH U SIBISIETCS] CBOOOTHBIM

XO0OO0M TOJIKATCJIA, B HOPMC OH AOJDKCH COOTBCTCTBOBATH 4-5 MMm.



Pucynok 8. [IpoBepka cBOOOHOTO X0/1a TOJIKATEIS

Ecnum paccrossHME HE COOTBETCTBYET HOPME, HYXKHO OTPETYJIMPOBATH
CBOOOJHBIN XOJ TOJKaTens, JJs O3TOr0 OJHHUM KJIHOYOM 3a(UKCHpPOBATh
pPEryJaupoOBOYHYIO TailKy TOJIKAaTelssd, 4TOoObl OHa HE MOrja MpPOBOPAYMBATHCS, a
BTOPHIM Ha 1-2 00opoTa ocnabuTh KOHTpramky (puc. 9 a). 3aTeM OJHUM KIIFOUOM
HaJ0 3a(UKCUPOBATH CaM TOJIKATEIb B HEMOJABIKHOM IIOJIOKEHUH, a BTOPBIM
KJIIFOYOM YCTAHOBUTHh HYKHOE TIOJIO)KEHUE PEryJIMPOBOYHOM Tallkh, TOKa
CBOOOJIHBII XOJ1 HE CPaBHAETCS C HOPMOI, MOCIIe Yero CHOBa, (UKCUPYS KIFOUOM
HEIMOJABUKHOE TMOJIOKEHUE PETyJIUPOBOYHON Taliku, 3aTsHYTh KOHTpraiiky (puc. 9

5).



((ul

Pucynok 9. PerynupoBka cBOOOAHOTO X0/1a TOJKATENS

[Tocne mpoBeNEHHBIX PETYIUPOBOK MPOBEPSAETCS MOJHBIA CBOOOJIHBIN X0
MEJIau CLIETUICHUSI OT €€ KPalHEro BEPXHETO MOJIOKEHUS 10 Havyalla BBIKIIFOUEHUS
cuerieHus. B Hopme oH cocrasisieT ot 25 10 35 cm.

IIpoBepka padoThI CHEIUICHUS MOCJIE ero PeryJupoBOK

[locne Toro kak OyAeT OTperyaupoBaH CBOOOJHBIA XOJ TeAald W
TOJIKATEeJIsI, HEOOXOAMMO MPOBECTH MTOBTOPHYIO MPOBEPKY pabOTHI clerieHus. Jis
ATOTO aBTOMOOWIIb MEPEBOAAT Ha HEUTPAIbHYIO TIepeady, MpOorpeBaroT JBUTaTEb
¥ 3alyCKaloT HAa MHUHHMAJIbHBIX 000pOTaxX KOJICHUYATOTO Bajia, TOCIE Yero
HOKUMAIOT Ha TENalib U BKIIOYAIOT 3aJHUM X0a. B ToM ciydae, ecnu mepenada
3aJIHETO XOJ]a BKJIIOYMJIACh 0€3 TTOCTOPOHHUX IITYMOB M CKPEXKETOB, PEryJIUPOBKa

IIPOBEJICHA ITPABUIIBHO.

Bo Bpemsi aBMKeHMST ABTOMOOWJIS MNPHM HMCIPABHOM CLEIUIEHUU
Ha0JII01aeTCH ciieayroniee:

- IpU TMEPEKIIOYEHUM TIepe/iad He JOKHBI pa3fgaBaThbCi CKPEXET WIIH
ITIOCTOPOHHUM LIyM;

- IPU Pa3roHe CLETUICHUE He JOJIKHO TPOOYKCOBBIBATD;

- POCT YacTOThl BpaIllEHHS KOJICHYATOTO Bajia JOJDKEH COMPOBOXAATHCS

YBEJIMYEHUEM CKOPOCTH, K1 HA00O0POT.



B Tom cnydae, ecnu mocie peryiMpoBKM MPHU3HAKKW HCHOPABHON pPaOOTHI
CLEIUICHHS] OTCYTCTBYIOT, HEOOXOJMMO YCTaHOBUTh MPUYHMHBI U OOpPaTUTBCS K
ONBITHBIM MEXAHUKAM.

TunuYHbICe HEUCTIPABHOCTH

IIpo6sieMa — Npo0yKCOBKA CLHEIVICHUSA

DTa HEUCIIPABHOCTb YACTO SBJISIETCS MPUUMHOM TOTO, YTO MAIIMHA HE MOXKET
pa3orHatecsi, (QPUKIUOHHBIE HAKIAJKU CHUJIBHO  HArpeBarOTCs, 3aMETHO
YBEIMYMUBACTCS pacxo ToruuBa. [loaromy HEOOX0UMO ClieytoIIee.

1. IlpoBeputh QPUKUMOHHBIA JUCK cucTeMbl. C TeYeHWEM BpEMEHU
(PUKLHMOHHBIE MPOKIAJAKUA HCTHPAIOTCS, B PE3yJbTaTE€ YEro yMEHBIIAETCS CHJia
C)KaTHsl MEXaHM3Ma CILEIUICHUS, 1 OH HauMHaeT NpoOyKcoBbIBaTh. YacTtoe pe3koe
TPOraHb€ MAUIMHBI C MECTA, & TAKKE OLUMOKU B YCTAHOBKE MPUBOJIA CLETUICHUS U
BO3HUKAIOIIMK 110 Pa3HbIM NPUYMHAM TSDKEIBIA XOJX CHUCTEMBI NPUBOAA MOTYT
OPUBECTH K TNPEKACBPEMEHHOMY HW3HOCY (PUKIMOHHBIX HAKIAJAOK U, Kak
PE3yJbTaT, — K BBIHYKIECHHON 3aMEHE BEIOMOIO JIHCKA.

2. IIpoBepuTh MaxOBUK U HAKUMHOM JuCK. [IpruunHoit mpoOyKCOBKH MOXKET
OKa3aTbCsA CHUJIbHAs 3aMAaCJIEHHOCTh JETAJNEW, B pPE3yNbTaTe 4YEro CHJIa TPEHUS
(PUKIMOHHBIX ~ HAaKJIaJOK  OKa3bIBaeTCsl  HEJOCTAaTOYHOM U CIIEIJICHUE
npoOyKCcOBbIBaeT. B 3TOM cilydae HyXHO NMPOMBITH JeTald OE€H3WHOM, a 3aTeM
TIIATEJIBHO BBITEPETH, NPU CUJIBHOM 3aMAacClIMBaHUM BEAOMOTO JIHCKA €r0 HYKHO
3aMeHUThb. [l ycTpaHeHUs NPUYMHBI 3aMaciIvMBAaHUA HAJO0 NPOBEPUTH CAIBHUKHU
JIBUTATEJNSI U YIUIOTHUTEIbHBIE TPOKIAJIKK KOPOOKH Tepenay, yCTPaHUTh MPUUHHY
o0pa3oBaHUs TEUH.

3. IlpoBeputh pUKIIMOHHBIE HAKIAAKH BEJOMOro aucka. Eciau oHu CHIIbHO
oOropesnu, UCTEPIUCh, TO 3TO W CTal0 MPUYMHONW MpobseMbl. B sTom ciydae
HEOOXOJMMO 3aMEHUTh JeTalb M JOMOJHUTEIBHO TPOBEPUTH CHUCTEMY
BBIKJIFOYEHUS CLEIUICHWsT HAa OTCYTCTBHE TPEHUS MEXKAY IOAIIUIIHUKAMHA U
phlYaramu.

4. TIlpoBeputh cucTemy mpuBoAa crereHus. Ilpu oOHapyxeHHH

HOBpG)K,ZIGHHﬁ, a TaKKeE IIpyu CHJIbHOM H3HOCC 3aMCHUTL €ro HOBBIM.



OtperynupoBaTh MNPUBOJA, MPOBEPUTh MPABWIBHOCTh YCTAHOBKH CHCTEMBI,
yOeIuThCs, YTO HET 3aeaHusl MPUBOIA. Y CTPAHUTH BBISBIICHHBIC HEUCTIPABHOCTH.

5. IlpoBeputrh MeMOpaHHYIO NpYX HUHY. E€ KOHIBI MOTyT OBITh CHJIBHO
U3HOLICHBI UJIU CaMa OHA pa3JIOMJICHA.

B mo0oM M3 3THX cioy4yaeB HEIOCTATOUYHOCTb CKATUS HAKUMHOTO JUCKa
CLCIUICHUS SBJISAETCS NPUYMHOM €ro pazbeAUHEHUsS, B PE3YJIbTaT€ 4YEro M
BO3HUKAET NPOOYKCOBKA.

CiumkoM Tyrom XOJ CUCTEMBI BBIKIKOYEHHUS CLEIUICHUS, a TaKKe PEe3Koe
NOCTOSIHHOE TPOTaHWE aBTOMOOMJII C MECTa Ha BBICOKOM CTYNEHH Nepenayu
OPUBOJUT K YPE3MEPHOMY HArpeBaHUI0 (PPUKUMOHHOTO JAHCKA, YTO, B CBOIO
ouepelb, SBISAETCS MNPUUYMHOM  CropaHus  (PUKIMOHHBIX  HAKJIAAOK U
IIPEXKIECBPEMEHHOTO BBIX0/1a UX U3 CTPOSI.

6. IIpoBeputh BBLKMMHON NOAMMIHUK. MIHOT1a B iponiecce NpupabOTKH €ro
pblYard HAYMHAIOT 3aKJIMHHUBATh HA HAIPABILAIOLIMX KyJlayKaX W CLEIUICHUS HE
IIPOUCXOINT.

IIpobsema — cuenieHHe He MOJKeT /10 KOHIA Pa3beIMHUThCS

Ecnum  cueruieHne MOJMHOCTBIO HE  BBIKJIKOYAETCA, TO NPU  TOJHOU
UCIPAaBHOCTH KOPOOKM TIepelay MEepeKIoueHrue TMepeaayd 3aTpyIHEHO, IpHu
MIEPEKIIFOYEHUN HA 3aHUN XOJI CIBIILIUTCS IIyM.

1. ITpoBepuTh KOJIEHUATHI Bajd HAa HAIWYMAE NPENSATCTBUM ISl BPAILICHMS
MOAIIMITHUKOB. Hernonanky ycTpaHuTs.

2. TlpoBepuTh NpPaBUIBHOCTh COOPKM CHUCTEMBI cliemieHuid. B ciydae
OoOHapy>KEeHHUsI HETOJIAI0K YCTPAHUTD HX.

3. IIpoBepuTb NPHUBOJA CHUCTEMBI CLEIUIEHUS. YCTPAaHUTH BBISIBICHHBIC
nedeKThl; ecl BUJIKA CUETIJICHUS IPUIILIA B HETOJJHOCTh, 3AMEHUTH €€.

4. IlpoBepuTh Tpoc mnpuBOja cuervieHUs. Eciu OH 3aenaer, BBIACHHUTH
NPUYUHY U yCTPAaHUTh HETIONAJIKY, 100aBUTh cMa3Ky. Eciii Tpoc CHUIIbHO M3HOIIIEH,
pa3ioxXMayeH, 3aMEHUTh €70 HOBBIM.

5. IlpoBeputh ¢pukiMOHHBIN auck. llpu oOHapy>KEHUU HUCKPUBICHUS

caMoOro aucCka HJIn (I)pI/IKHI/IOHHBIX HaKJIaJOK 3aMCHUTH JCTaJIb HOBOM. B HOpMCE



O00KOBOE OMEHNE HAKMMHOTO JWCKA CIETUICHHS HE JOJHKHO mpeBbimath 0,5 MM, B
MPOTUBHOM CJIy4a€ YPOBEHb OTKATHs HAKUMHOTO JHCKA OKAa3bIBACTCS CIUIIKOM
MallbIM, IOATOMY TIOJIHOTO Pa3bEIWHEHUS IPU BBIKJIIOUYCHUN CLEIUICHUS HE
MIPOUCXOIUT.

6. [IpoBeputh MaxoBUK. Eciii OH U3HOILIEH, 3aMEHUTHh HOBBIM.

7. IlpoBepuTh NHUIALBI CTYNHIBL. HYacTo M3-3a OTCYTCTBHSI CMa3Ku JIHCK
CIICTUICHHSI HAYWHACT IETUIATHCSA 3a Ball KOPOOKU Tiepenad, B pe3yJbTaTe dYero
HapYIIAETCs PEXKUM COMPUKOCHOBEHUSI (PPUKIIMOHHBIX HAKIIAIOK C MAaXOBHUKOM U
BO3HHKAET 3P (DeKT nepranbs aBromoOuis. Takoil ke 3pPexT MoKeT BO3SHUKHYTh
Y B TOM ClIy4ae, €CJIM CTyIUIla TOBPEKICHA W3HAYAIIBHO, B PE3YJIbTATE YETr0 OHA
HE CKOJIB3UT 110 Bajly, 2 HAUMHAET 3a HETO 3alleTUISThCA.

8. IlpoBeputh Auck cuemieHus. MiHorna mpu cOOpKEe CUCTEMBI CIEIJICHUS
BaJl KOPOOKHU TMepeaad Mo HEOCTOPONKHOCTH CHJIBHO CTYKAIOT O CTYMHILYy JHMCKa
CIEIUICHHS, B PE3yJIbTaTe Yero HaXUMHOW TUCK nedOpMHUpPYETCs, CTENEeHb €ro
OT>KaTHsl YMEHBIIAETCA U CUEIUICHUE HE MOKET MOJTHOCTHIO Pa3beIMHUTHCSL.

9. IlpoBepuTh Ha OTCYTCTBHUE Pa3JIOMOB M TIOBpexjacHUU. MHorma mnonu
BO3JICMCTBUEM pblyara BBDKUMHOIO TMOJIIUITHUKA MOXKET MPOU30UTH pasiioM
NPY>XUH GPUKIIMOHHOTO JIMCKA, B PE3YJIbTATEe YETO BOZHUKAET UBJUIITHEE OOKOBOE
OUWeHHe TMCKa U CIICTUIEHUE HE MOXKET MOJTHOCThIO Pa3beIMHUTHCS.

10. IIpoBepuTh LEHTPOBKY KOpIyca CUEIUIEHUS OTHOCHTENIbHO (QuiaHIa
KOpITyca KOJICHYaTOro Baja, TaK KakK IMpU €€ HEMoJIaJKaX BO3HUKAET CMEUICHUE
JIETAJIE OTHOCUTENBHO JPYr APYra, 4TO W MPUBOJMUT K 3aCHAHUI0 B CHCTEME
CLETUICHUS.

11. TIpoBeputh oOMOpHBIA MNOAIWMIHHUK. Ero paspyiieHue HOPUBOIUT K
npobJieMaM ¢ pa3beMOM CUCTEMBI CIICIIIICHUS.

12. TIpoBeputh paboTy BTOpUYHOTO Bajia KOpoOku mepenad. Ecnu oH He
paboTaeT WM pabOTaeT CO CIMIIKOM OOJBIIMM 3a30pOM, 3TO MOJXKET CTaTh
MPUYMHON 3aKJIIMHUBAHUS CTYIHIIBI, B PE3yJIbTaTe Y€r0 HOPMaJIbHBINA X0 pa3bemMa

CLEIJICHNS HAPYIIAETCs.



13. TlpoBepuTh METOCTHOCTH TOPCHOHHBIX MPYXHUH W HA OTCYTCTBHE
00JIOMKOB JieTajiell BO (PPUKITMOHHBIX HAKIaKaX. VIHOTIa TOPCUOHHBIC TIPYKUHBI
pasiiaMbIBaeT M3-3a MEPErpy3KH, KOTOpasi BOBHUKAET B CUCTEME CIICTUICHHUS], €ClIU
HE TEPEKIIoYaTh BBICOKYIO Tepenady Mpyd TUXOM JBWKCHHH, a TakKKe eCIu
JIBUTATENb paOOTaeT M3IUIIHE HEPABHOMEPHO WJIM Ha HU3KUX oOopotax. Ilpu
pasziioMe TMpY>KUH OOJOMKH MOTYT IMOMacTh BO (PUKIMOHHBIE HAKIAAKUA W
MOCITYKUTh IPUYNHON HETIOJHOTO Pa3bheIMHCHHUS CIICTUICHHUS.

14. IIpoBepUThb 1IENOCTHOCTD (PPUKITMOHHBIX HAKJIAJ0K, Ha OTCYTCTBHE HA HX
MOBEpPXHOCTH TpemuH. [Ipu oOHapykeHuu ne()EeKTOB BBIACHUTH, HE 3aCTPSUIN JIN
0OJIOMKH JieTaJIeld B MAXOBHUKE U B HAOKUMHOM JIUCKE CHCTEMEI.

PactpeckuBanue paetaneld CUCTEMbI CIEIUICHUS MOET BO3HUKHYTH IIPH
Ype3MEepPHOM HarpeBaHWM HAKJIAJ0K, KOTOPOE IPOUCXOMIUT, €CIU YACPKUBATH
nejjaib CIEIUICHUS B Ha)KaTOM TOJOKEHUM U HE TEPEeKIIOYUTh Tepenady IMpu
nepexofe C HHU3KOM CKOPOCTHM Ha BBICOKYIO, a TakKKe €CJIM HENpPaBUIbHO
MEPEKIIIOYaTh CKOPOCTH Mepeay.

15. TlpoBepuTh TaHTEHIIMAIIbHBIE TUTACTUHYATHIE TPYKUHBI HA e OpMaIIuio.
OTOT neeKT MOKeT BO3HHUKHYTH MPH HEMPABHILHOM TEPECKIIOYCHUU KOPOOKH
nepeaay, a TAaKke B pe3ysibTaTe HeKBATM(DUIIMPOBAHHON COOPKH CIIETIIICHUS, U3-32
Yero YpOBHS OTKATUSA HAXKXUMHOTO JHUCKAa OKa3bIBACTCS HEIOCTATOYHO JIJIst
MOJTHOTO Pa3beANMHEHUS.

16. TlpoBepuTh MeMOpaHHYIO TPYXUHY TPU BKIIOUYEHUU CIICTUICHUS, TaK
KaK B HEKOTOPBIX CIIy4asx, €CJIM HEMpaBWUIbLHO YCTAHOBIICH JHCK CICIIICHUS,
MeMOpaHa MOJKET KacaThCsl TOPCHOHHBIX TPYKHWH JUCKAa, B PE3yJbTaTe YEro
HApYIIAeTCsl MPABUIBHBIN pPa3beM CIEIUICHUS, MPU TOM CIBIIICH XapaKTePHbIN
ITyM.

17. IIpoBepuTh 1ETOCTHOCTh phlYara BHDKUMHOTO TOJIIUITHUKA U KOHIIOB
MeMOpaHHOW TpykuHbL. MHOTIA W3-3a HEMPaBUJIBLHOW IIEHTPOBKH KOPOOKHU
neperad  WIM - u3-3a  AchOpMAlMM  HANpaBISONEH TPyObl  BBDKUMHOTO
MOMINIMITHAKA KOHIIBI MEMOpaHHOW MPYXWHBl HAYMHAIOT TIOCTOSHHO 3a/I€BaTh

BBDKMMHOM pbldar IMOAIIMIIHHWKA, ITOOTOMY IIPYKHMHA MW PbIYarvd IOJAIIUITHUKA



CUJIbHO M3HAIIMBAIOTCS M CTAHOBATCS NPUYMHOW HEMOJIAJOK IPU Pa3beINHEHUU
CLEIJICHUS.

IIpobyema — cuervienue padoraer prIBKAMH

JUist ycTpaHeHHsl IPUYMHBI TAKOH paOOThI CLEIUIEHUS] HEOOXOANMMO CHaJalla
yOequThCsl B UCHPABHOCTH MOJIIMIIHUKOB JBUTATENs, a TaKKE B MPAaBUILHOCTU
YCTaHOBKHM CaMOI'0 MOTOpa W JAMCKa CLEIJICHHs, IOCJIE€ Yero MpPOBEPUTH PadOTy
CHCTEMbI BBIKIIOUCHHS CLETUICHHUS, TPAaHCMUCCHIO M padory nBuratens. Eciu
IpUYMHA HE YCTAaHOBJIEHA, MOXHO IEPEXOAUTh K OOHAPYKEHUIO HENOJAJO0K B
CUCTEME CILICTUICHUS.

1. TlpoBeputTh GpUKUHOHHBIE Hakiaaku. Eciu oHM B pe3ynbrare
NOBPEXACHUS YIUIOTHUTENIEH KOPOOKM Nepenady WM M3JIMIIHEr0 CMa3bIBaHUS
JieTaneil BaJIOB CLEIUICHUS U KOPOOKHU Mepeiad OKa3aducCh 3aMacieHbl, 3TO MOKET
CTaTh IPUYMHOM TUIOXOTO CLEIUICHUS IIPU €TI0 BKJIFOYECHUH.

2. llpoBeputrh mnpoduiab CTYNUUbl OUCKa cUeieHus. MHorma wusz-3a
HEOCTOPOKHOTO COEAMHEHUS KOPOOKH Mepefad C JUCKOM CLEIUICHUS CTyIula
MOJKET Je(OpMUPOBATHCS, HAPYIIAETCA €€ BpallleHHe Ha Bajle KOPOOKHU Iepenay, B
pE3yIbTaTe YEro NPy BKIFOUYEHUH CUEIICHNSI MOTYT IPOUCXOAUTDH Pa3beINHEHUS.

3. IIpoBepuTh ONOPHBIN MOAIINITHAK JBUTaTENsl HA OTCYTCTBHE IMPHU3HAKOB
pazpyuieHus. BHUMaTrenpHO OCMOTpeTh KOpOOKY mepenad M KapJaHHbIE Bajbl,
YTOOBI YOEIUTHCSA B XOPOILLIEM COCTOSIHUM JIeTalIel, TaK KaK CO BpEMEHEM CHJIbHBIN
M3HOC MOXKET CTaTh MPUYMHON PHIBKOOOPA3HON PabOTHI CLICTIICHUS.

IIpobiiema — mIyM npu BKJINOYEHUH CHENICHUSA

1. ITpoBepuTh TOPCHOHHBIE TIPYXKUHBI. N3-32 cOXpaHEeHUs] HU3KUX 000pOTOB
JBUTaTelsd IIPU BBICOKOM CKOPOCTH TOPCUOHHBIE IIPYKUHBI IPEKIECBPEMEHHO
W3HAIIMBAIOTCSA, YTO IPUBOAUT K MOSBJIEHUIO MEPErPY30K B CUCTEME CLEIICHUS U
SBJIAETCS] IPUYMHOM IMOSBIICHUS IIyMa.

NHorna mnpUYMHOM TMOSBIEHUS IIyMa MpPU BKIIOYEHUU CLETUICHHUS
CTAaHOBHUTCSl 3aBOACKOM Opak B JeTalsiX, a TaKXKe HapylIeHHe MpaBui HUX

YCTAHOBKH, II03TOMY IICPBOHAYAJIBLHO H606XOI[I/IMO IMPOBCPUTL IIPABUJIBHOCTH



YCTAHOBKH, COOTBETCTBHE JETayeil, MOMOJHUTEILHO OCMOTPETh MOMAIIUITHUK
KOJIEHYaTOro BaJia.

2. IlpoBepuTh UEIOCTHOCTh KpBILIEK TOPCHOHHBIX TNpykuH. M3-3a
OTCYTCTBUS IICHTPOBKH KOPITyca KOP3UHBI CLICTICHUS ¢ (hiIaHIeM OJIOKa TBUTATENS
MIPOUCXOJUT TMOCTEIIEHHOE CMENIEHUE AETaleldl OTHOCUTENBHO NPYT Npyra, OHU
HAYMHAIOT pPACKAaYMBaThCA IMpU paboTe aBTOMOOWIS, B pe3yjibTaTe 4Yero
HE3aKpEIUICHHbIC JETall CUCTEMbl HAYMHAIOT COIMPHUKACATHCS, YTO MPUBOAUT K
IyMOBOMY 3P hEKTy U HEPEKO SBISIETCS IPUUMHON pa3beIMHEHUSI CLICTIICHUS.

3. IlpoBepuTh BHYTpPEHHEE KOJBIIO pblYara BBIKJIIOUYCHUS CLETUICHHUS.
NHoraa cMmelnieHrne BbKUMHOTO TOAMIUITHUKA MTPUBOAUT K MOSBICHUIO IITyMa.

4. IlpoBeputh npoduib cTynuilbl. Eciiv oH u3-3a cMelienus aerainei B Xoe
paboThl OKa3zajcsi CTOYEH, HapYIIAETCsl CLUEIUICHUE MEXIY MOTOPOM M KOPOOKOM
nepeaay, 4YTo ¥ MPUBOJUT K MOSBJICHUIO IIyMa MPU BKIIOUYECHHUH CIEN JICHUS.

5. IlpoBeputsh auck cuemieHus. Eciu B MecTax COEAMHEHUS C MPYKUHAMHU
HaKJIaJKd HaOJIOMAIOTCA pa3pbiBbl, 3TO TOBOPUT OO0 OTCYTCTBUU LIEHTPOBKHU
KOP3UHBI CIETUICHHUSI OTHOCUTENBHO (hiaHIa OJI0Ka ABUTATENS, YTO MPUBOJUT KaK
K Mpo0sieMaM B paboOTe CaMOro CIEIJICHUS, TaK U K MOSBJICHUIO IITyMa.

6. I[IpoBepuTh ONMOPHBIN NOJAIMUIHUK. ETr0 OTCYTCTBHE HE TOJIBKO BIMSET HA
paboTy CIETUICHHS], HO U SBJISIETCS TPUUYUHON TOSIBJICHUS IIIyMa.

KopoOka nepenau

IIpoBepka 001Ier0 TEXHUYECKOT0 COCTOSIHISI KOPOOKH mepeaav

[Ipexxne yeM NOPUCTYNMUThL K MPOBEPKE TEXHUUYECKOTO COCTOSHUSI ITOMU
CHUCTEMbl aBTOMOOMJISI, HEOOXOAUMO TIPEABAPUTEIILHO OUYHUCTUTH JETald KOPOOKHU
nepegady OT Ipsi3M M W3IMIIKOB Macia. Jlisi yhajieHust rpsi3su U pa3IudHbIX
00pa3oBaBIINX CS OTJIOKEHUIN UCIIOJIB3YIOTCS CIIeMANIbHAs IIETKA WA CKPEOOK.

[Ipu mpoayBKe MOAMIMITHUKOB CIIETYET COOIOAATh OCOOYI0 OCTOPOKHOCTb,
9TOOBI CTPYS BO3yXa HE BhI3BaJIa OBICTPOTO BPAIICHHS KOJIEII.

Ecnu peranu wznuinHe 3amaciieHbl, UX MPOMBIBAIOT YaWUT-CIIMPUTOM WIIU
OCH3MHOM, a 3aT€M BCE JETalM CHUCTEMbI MPOAYBAKOT CHJIBHOM CTPYyEH Topsdero

BO3ayXa U OKOHYATCJIbHO IIPOTHPAIOT.



[Tocne Toro kak mpeaBapUTENIbHAS OYHCTKA TIOJHOCTHIO TPOW3BEICHA,
MOXHO TPHUCTYNaTh K OCMOTPY JeTale KOpoOKu mepenad. B mepByro odepesnn
oOpaliaroT BHUMaHUE Ha CTENEHb HW3HOUIEHHOCTH KapTepa, MpPOBEPSIOT, HE
MOSIBUJIOCH JIW HA HEM TPEIIHH, 3aTEéM OCMATPUBAIOT MO IIAITHUKY Ha I[EJI0CTHOCTh
u u3Hoc. Ecnu ietanu u3nuiiHe M3HOMICHBI WM UMEIOT MOBPEXKICHHUS, UX CIEAYET
3aMEHHUTHh HOBBIMHU.

[locme »3TOro ocMaTpUBAIOT TOBEPXHOCTh COMNPSDKEHUS KapTepa Cco
CIETUICHHEM, TIPOBEPSIOT 3a/HIOI0 M HUKHIOIO KPBIIIKY KOPOOKM Tepeiady — OHU
HE JIOJDKHBI OBITh W3HOIICHBI, Ie()OPMHUPOBAHBI WM TOBPEXKIEHB. [lpu
oOHapYy>KEHUH MEJIKHX TPEIIUH MOBEPXHOCTh 3aTHPAIOT HAMMILHUKOM.

Ecnu nmeramu cAMIIKOM M3HONICHBI, JIyYlll€ 3aMEHUTh WX HOBBIMH.
Cepbe3Hble TTOBPEKICHUS KapTepa W KPBIIIKKH MOTYT IMPHBECTH K PACXOXKICHUIO
OCeM M CTaTb IIPUYMHOW yTedukn Macia. IIpm ocmoTpe nepenHer KpbILIKU
HE0OXOMMO MPOBEPUTH, HE KACAETCS JIM €€ BpAalllaloIIUiiCs TEPBUYHBINA BaJl, YTO
MOXET HaOJMI0JaThCd B TOM Ciyyae, €CIM MpOM30lUIa JEHEHTPOBKA Baja
OTHOCUTENBHO KphImKHU. [Ipu oOHapyxeHun Takoro aedexra aehopMHUPOBAHHBIC
JIETATA 3aMEHSIOT HOBBIMU.

Heobxoaumo mpoBepuTh CIMBHOE OTBEPCTHE, MPU OOHAPYKEHHUH TPS3H U
3acopa €ro HYXHO MPOYUCTUTH. 3aTeM TMEPEeXOoJiaT K OCMOTPY CaJbHUKOB. B
MIEPBYIO OYEpEeb MPOBEPSIOT, HE TOSBUINCH JU Ha pabOuMX KpOMKax HaeTajieit
3aMeTHbBIC TTOBPEXKEHUS, CIIe/Ibl CUIILHOTO M3HOCa U aAedopMmaiiuu. B Tom ciyuae,
€CIM 10 IIUPUHE HM3HOC TMPEBBIMACT | MM, JeTanr HEOOXOAUMO 3aMEHHUTh
HOBBIMH.

[Ipu ocmoTpe BaJlOB TMPOBEPSIOT paboyne TMOBEPXHOCTH U IILTUIIBI
BTOPUYHOTO BaJia HA OTCYTCTBHE TIOBPEXKICHUN U CIEI0B CHIIHLHOTO MU3HOCA, TIOCTIE
ATOTO MPOBEPSIOT CBOOOTY XOXKACHUS (hiIaHIa STACTUIHON MYy(ThHI Ha MITUTAX.

[Ipu ocmoTpe MPOMEXKYTOUYHOTO Bayia CleAyeT OOpaTWuTh BHUMAHHE Ha
3yObsi. [Ipu CHIIBHOM W3HOCE [eTanb CIeAyeT 3aMEHUTh HOBOW, HEIOMyCTUMO

TAKKC HMX BbIKpalIWBAHHUC. HpI/I OCMOTPEC MOBCPXHOCTH OCHU HICCTCPHU 3aTHCTO



X0Jla CJIeIyeT OOpaTuTh BHUMAHUE HA HAJIMYHME WM OTCYTCTBHUE CIICJIOB 3aedaHus
npu paboTe JeTau.

[Ipu npoBepke nepenHero Bajga OCMaTPUBAKOTCS MTOBEPXHOCTH KaU€HUS UTJL,
Ha KOTOPBIX HEJOMYCTUMO MOSBJICHUE JIIOOBIX 33 IMPOB WM IIEPOXOBATOCTEH.

B xome ocMoTpa TEXHMUYECKOrO COCTOSIHHUS KOPOOKHM Tiepenad Cleayer
3aMEepUTh BEJIMYMHY MOHTAXHOTO 3a30pa, OOpa30BaHHOTO OCBHIO U BTYJIKOU
MPOMEKYTOUYHON IIECTEPHHU 3aHET0 XO/a, JUIsl 4ero U3MEPUTh JUAMETPHI OCH U
BTYJIKU 1IeCTepHU. B HOpMe 3a30p nomxeH cocTaBisTh oT 0,056 1o 0,09 mMm. Ecin
3a30p npessimaet 0,15 MM, TpeOyeTcs 3aMeHa IeTallei.

Bce Menkue mepoxoBaTOCTH Ha MOBEPXHOCTH Bajla CIEAYET 3a4MCTHUTh
HaXIa4HON MeJKo3epHucTo Oymaroii. Eciau noBpexaenust 6osiee cepbe3Hbl WM
JeTanu 1e(opMUpOBaHbl, Bajl CJIEAYET 3aMEHUTH HOBBIM.

[Ipu ocMoTpe miecTepHEl B IEPBYIO OYEPEIb OCMATPUBAIOT 3yObsl, KOTOPbIE
HE JIOJDKHBI OBITH 1Ie(hOPMUPOBAHbI, TOBPEXKICHBI MM YPE3MEPHO MU3HOIICHBI; MPU
TOM 0CO00 TINATEIBHO CJIEAYET MPOBEPUTH TOPLIOBYIO YACTh 3yObEB HAa BEHIIAX
CUHXPOHHU3aTOPOB.

IIpu ocmoTpe pabouell TOBEPXHOCTH IIECTEPEH CIENyeT OOpaTUTh
BHUMAHHWE Ha OTCYTCTBUE IOBPEKICHHI, IIEPOXOBATOCTEW, 3aqUPOB U CIIEJIOB
YpEe3MEPHOr0 U3HOCA.

B pabodem coCTOSIHMUM MIECTEPHU JOKHBI KOHTAKTUPOBATH MEXKY COOOM
BCEMH pa0OYMMU TIOBEPXHOCTSIMU 3YObEB, O YEM CBUJICTEIBCTBYIOT TISITHA
KOHTaKTa Ha 3yObsX JeTajiel, KOTOpbIE JOJDKHBI MPUCYTCTBOBATH MO BCEH JIJTMHE
paboueil TOBEPXHOCTH.

[Tocne BHemHero ocMoTpa 3yObeB MPOBEPSETCS 330D 3aleTICHUS! COCETHUX
HIECTEPEH, KOTOPhIM B HOpME cocTaBiaeT 0,1 MM U He JoJpKeH npeBbimaTh 0,2 MM.
B Tom cmywae, ecnm BenuumHa 3a30pa OOJbINE, MOXKHO KOHCTAaTHUPOBATH
Ype3MEpHBIA U3HOC JACTAIM U 3aMEHUTH IECTEPHU HOBBIMH. 3a30p, 00pa30BaHHBIN
BTYJIKOM W IIECTEpHEW mepBoil mepenaun, B HopMme cocrtasisier 0,05—0,10 mm;

IIpH YBCIIMYCHUUN PACCTOAHMA CBBIIIC 0,15 MM JC€TaJIM CJICAYCT 3dMCHUTbL HOBBIMMU.



To xe camoe Kacaercss U pACCTOSIHUSA MEXKIY WIECTEPHAMH BTOPOM M TPEThEU
nepenay ¥ BTOPUYHBIM BaJIOM.

Oco000 BHUMATENBHO CJIEIYET OCMOTPETH MOIIUITHUKNA KOpoOKHU niepenay. B
HOPMAaJIbHOM COCTOSIHUM PaJuajbHbIM 3a30p 3THX Aetaneu coctasisier MeHee 0,05
MM, UX MOBEPXHOCTH HE JOJKHBI UMETH CJIEAOB MOBPEXKICHUN WIM U3HOCA — B
ATOM CJIy4ae MOAUIUITHUKYU CIEAYET 3aMEHUTh HOBBIMU.

JU1st TpOBEpKH MOALIMITHAKA CIEAYET NPUKaTh NajlbllaMu 00a €ero KoJjbla
MOBEPHYTh OJTHO U3 HUX CHaudaja B OJHY CTOPOHY, @ 3aTEM — B JIPYTYIO, IIPU 3TOM
KOJIeOaHKe KOJIEL ITPU MOBOPOTE JTOJKHO OBITh IJIaBHBIM.

[Ipu ocMOTpe BUIIOK MEPEKIIOUEHUS TTepeaay cleqyeT MPOBEPUTh AETAIA Ha
OTCyTCTBHE JedopMaluii WM HMHBIX MOBpexJIeHud. Ecom B Xxome ocMoTpa
BBISIBUTCS, YTO BWJIKM HM3HOIICHBbl WM TOBPEXACHBI, UX CIEAYEeT 3aMEHUTh
HOBBIMH.

[Tpu npoBepke MTOKOB cieayeT oOpaTUTh BHUMaHHE Ha TO, YTOOBI HE ObLIO
OOJBIIOTrO 3a30pa MEXKY JI€TAIsIMUA U OTBEPCTUSIMHU KapTepa.

[Ipy mpoBepke TEXHUUYECKOTO COCTOSIHMSI KOpPOOKM Tepelrad Takke
OCMAaTpUBAIOT MPYKUHBI U IIapuKu (ukcaTopoB. [Ipu oOHapyKeHUU Ha IeTamsx
CJIEJIOB YPE3MEPHOIO U3HOCA UX CIIEYET 3aMEHUTH HOBBIMHU.

[Ipu ocmoTpe ctymnui MyPT BKIIOYEHHS KOPOOKH Tepenad Hajao OOpaTUTh
BHUMaHHE Ha CBOOOMY CKOJBXEHUS My(]PT, Il 4Yero OocMOTpeTh padbouylro
NIOBEPXHOCTh JETAJIEd HAa OTCYTCTBHE CIEAOB 3aclaHusi, NPOBEPUTH TaKKE U
TOPIIOBYIO YacTh 3yObeB MY(T.

[Ipu ocMOTpe MOBEPXHOCTH OJOKUPYIOIIUX KOJIEL MPOBEPSIOT CTENEHb UX
U3HOIIEHHOCTH, OTCYTCTBHE JedopManuil M MOBPEKICHHUHA, MEMIAIOMIUX HX
CBOOOJTHOMY CKOJIbKEHUIO. MeJIKMe HEPOBHOCTH MOXHO CTIafuTh OapXaTHBIM
HAIWIbHUKOM, NPU CUJIBHOM U3HOCE WM JeopMaluyl JeTalld CleAyeT 3aMEHUTh

HOBBIMHU.



TunuyHbIe HEHCIIPABHOCTH

IIpobGyema — B kopoOke nmepeaay CJALIIIMTCA LIYM

Ecnu mym wucyezaer wiM 3aMETHO YMEHBIIAETCS MPU BBDKHUMAHUU
CLEIIEHHUs], TO BO3MOKHBI CJICTYIOIINE IPUYNHBI €r0 BOSHUKHOBEHMS.

1. Hu3kuii ypoBeHb Macia B KapTepe. B 3ToM ciydae npexe BCero clieayer
MPOBEPUTD, HET JIM YTEUKH Maciia, a 3aTe€M JIOJHUTh €ro J0 HEOOXOUMOTO YPOBHSI.
[Tpu HEOOXOIUMOCTH CTOUT MPOAYTH CAIyH.

Hanuune Boabl B Maciie JIETKO ONPENEIUTh MO XapaKTepHOH OenecoBaToi
AMYJIbCUH, KOTOPYIO MOXXHO OOHAPYXUTh Ha IIIyIIE.

2.B wmacno momama Boma. DTO MOXET IPOHU3OUTH, €CIH HEOCTOPOIKHO
nepee3karhb ryOOKue Iy KU U JPYTUe CKOIUIEHUS BODI.

B sTom cnydae cienyeT MOJMHOCTBIO 3aMEHUTh Macio, a B Oyayllem
YCTaHOBUTH OpBI3TOBUK JIBUraTelisd: Ha CamyH KOPOOKM Iepeiay HaJeBaloT
CHEeLMaANbHYI0 TpyOKy, KOTOpas BBIBOJUTCS HaBEpX, B HEIOCTYIHOE JUIs
nonaaaHusi OpbI3r BOJBI MECTO.

3. TloBpexneHus NOAIIUIHUKOB W 3yObeB MiecTtepeH. B asTtom ciyuae
W3HOILLICHHBIE WJIH MOBPEXKICHHBIE IETAINA 3aMEHSIOT HOBBIMH, IOCJIE YEro LIyM
JIOJKEH IOJIHOCTBIO UCYE3HYTh.

IIpoGsiema — 3aTpyaHeHHOe BKJIKYEHHME IepeAad IPH OTCYTCTBUH
IMOCTOPOHHUX LIYMOB

1. Jlepexkt MOXET BO3HUKHYTH B pe3yiabrare jAchopMaivv WU
MOBPEXIEHUA TATM MNPHUBOAA MEXaHM3Ma IEPEKIIIOYEHHUs Iepefady, a TakkKe
PEAaKTUBHOU TATU. B 3TOM ciydae ciienyer NpOBEPUTH U BBINPABUTH TATU. Eciu
neeKT CIUIIKOM Cephe3eH, TO 3aMEHUTD J€TaIl HOBBIMH.

2. IlpoBepuTb BHUHTHI KpEIUIEHUS B IITOKE BbIOOpa Mepenad, TaKk Kak
noMOOHBI Je(heKT MOXKET BO3HUKATh MPU OCIA0JICHUHM KPEIUICHWH IapHUpa,
XOMYTa WM pbryara. J[Ji1 ero yCTpaHeHus TOCTaTOYHO 3aTSIHYTh BUHTHI.

3. IIpoBepuTh BCE MIIACTMACCOBBIE JETAIM CUCTEMBI MIEPEKITIOUCHHUS, TaK KaK
IIPU TIOJIOMKE BO3MOXKHO 3aCTPEBAaHUE OTHACJIBHBIX 3JIEMEHTOB IUIACTMACCHI B

APYTrux ACTalIAX CUCTEMBI, UTO U IIPUBOJHUT K Bany,IIHeHHOfI pa60Te MCXaHHU3MOB



BKIItOUeHUs. B 3TOM ciydae cienyer BHUMATENbHO OCMOTPETh BCIO KOPOOKY
nepeaad, CJIOMaHHbIE U OBPEKIEHHBIE I€TaIN 3aMEHUTh HOBBIMU.

4. IIpoBepuTh NPHUBOJ, TaK KaK €r0 HEMPABUIbHAS PETYIHPOBKA MOMKET
NPUBECTU K 3aTPYJHEHHUIO BKJIKOYEHUs mnepenad. [[paBHIIbBHO OTperyinrpOBaHHBIN
MIPUBO/I TTOJIHOCTBIO YCTPAHUT HEUCTIPABHOCT.

5. TlpoBepuTh BWIKHM IMEpeKtOueHUs Tnepenad Ha Imroke. OcnabieHue
¢uKcaTOpoB BUJIOK Ha INTOKaX NPUBOAUT K 3aTPYAHCHHUSIM TMpPU BKIIOUYEHUU
nepeaad. B aTom ciiydae cneayet NoATSIHYTh (PUKCATOPHI.

6. IlpoBeputTh raiiku BajoB KOpoOkH mnepemad. OcnabieHue KperuieHHs
MOXET TMPUBECTH K TMOSBICHUIO 3aTPYAHEHHOIO BKIIIOUYEHHUS MEXaHHU3MA.
3aTsaruBaHUE TaeK YCTPAaHUT BOZHUKIIUN JEPEKT.

7. IlpoBeputh cuerieHne. HemosiHOE BBIKIIIOYEHHE MEXaHU3Ma SBJSETCS
4acTOM MNpUYMHON mosiBIEeHUA Togo0Horo aedekra. HeoOxomumo mpoBectu
JUArHOCTUKY CLEIJICHUS.

8. ITpoBeputh MexaHu3M BeiOOpa nepenad. YacTo npuyrMHON 3aTpyAHEHHOTO
BKJIFOUCHHS TIepeiad SIBISICTCA TOJIOMKAa TPYXKUHBI WU Jedopmaius aeTanen
MexaHusma. Ilpu oOOHapykeHHWHM HEUCIPaBHOCTEH HEOOXOOUMO MPOU3BECTH
3aMEHY CJIOMAaHHBIX MpPYXHUH, J1e(OPMUPOBAHHBIE JETAIM MO BO3MOXKHOCTHU
BBITIPABUTb.

Ecnu noBpexxaeHust CIUIIKOM CEPbE3HBbI, TO JETAIHN Ha/l0 3aMEHUTh HOBBIMU
WJIU TIOCTABUTh HOBBIM MEXaHU3M.

IIpoGiema — noTpeckMBaHMe WIN CKpeKeT LIecTepeH NMPHU BKJIYEHUH
nepeaaym

1. ITpoBeputh cuerieHue. [Ipn HENOJHOM BBIKIOYEHUU CLEIUIEHHUS CTOUT
MIPOBECTU TUArHOCTUKY U BBISIBUTH MPUUMHY MOSBIICHUS] HEUCIIPABHOCTH.

2. IlpoBeputh Hamuuue Macjia B KapTepe KopoOku mepenad. I[lpwu
MOHWKEHUH €r0 YPOBHS YCTAHOBUThH MPUYUHY, JJISI 3TOTO MPOBEPUTH, HET JU

YTE€UKH, NPOAYTh CallyH U BOCCTAHOBUTH HEOOXOMMBII YPOBEHb Macia.



3. IlpoBepuTh NOAMMMHUKK U 3yObs MmiecTepeH. YacTo MNPUUKUHOM
IIOTPECKUBAHUS U CKPEXKETA SABJISIETCS IMOJOMKA WIA CWIBHBIM U3HOC JETajey — B
ATOM CJIy4ae CIEQyeT 3aMEHUTh UX HOBBIMHU.

4. IIpoBepuTh KOJBIIO CHHXPOHU3ATOpa BKIIIOYAaEMOM nepenadn. Bo3mMoxHbI
CUJIBHBI M3HOC WJIM WHOE MOBPEXKICHUE ITOW AeTain. B TakoMm ciiyyae HyXHO
3aMEHUTH KOJIBIIO.

IIpobiiema — caMonpon3BO/IbHOE BHIKJIIOYEHHE Nepeaay

1. ITpoBeputh My(Ty, IIECTEPHIO W CTYNUIy CUHXpoHU3aropa. M3Hoc u
nedopmaiisl IUIMLIEB MOXET HPHUBECTH K CaMONPOM3BOJIBHOMY BBIKIHOYEHUIO
nepenady, B 3TOM Clly4ae CJIEAYeT 3aMEHUTh ITOBPEXKICHHBIE WM W3HOIICHHBIC
JI€Tajii HOBBIMU.

2. IlpoBeputh MexaHu3M BblOOpa mnepenad. Kak mpaBuio, ocnaOieHHbIE
IOPYKUHBI WM YPE3MEPHO MU3HOLIEHHBIE IITOKH MOTYT CTaTh MPUYMHOMN MOJT0OHOMN
HeucnpaBHOCTH. Heo0Xxo1uMo 3aMeHUTh BCe MOBPEXKACHHBIE 1€TaIN HOBBIMHU.

3. IlpoBeputh raiiku BajgoB KOpoOku mnepeaad. OcnabieHue KperuieHHs
MOXXET IPUBECTH K CAMOINPOM3BOJIBHOMY BBIKIIFOUEHHIO MeXaHu3Ma. [ 'aiiku
HEO0OXOIMMO 3aTSHYTb.

4. TlpoBepuTh ONOPHI CHJIOBOTO arperara. Bo3mMoHO, MNpUYMHA
HEUCIIPaBHOCTH — paspylieHue 3Tux Aetaned. llpm yrtpare ympyroctu winm ux
MTOBPEXKIEHNUHN OIOPHI CIEAYET 3aMEHUTh HOBBIMU.

IIpobiiema — mymM B KOpPoOKe mepenay MOSABJISETCS TOJbBKO TIPHU
JABHKEHHH aBTOMOOMJIA

1. ITlpoBeputh mOAIIMIHUKK. YacTo gake HE3HAUUTENbHBIA HM3HOC
HOJIIIUITHUKOB MOXET MPUBECTU K MOJA0OHOMY nedeKTy. 3aMEHUTh MOAUINITHUKA
HOBBIMH.

2. 3mepuTh 3a30p 3allCTUICHUS IECTEPEH I1aBHOM nepenaydn. B pesynbraTe
CHJIBHOTO M3HOCA 3yObsl IIECTEPEH CTAYMBAIOTCSA U 3a30p YBEJIMYUBAETCS, YTO U
OPUBOJUT K XapakTEpHOMY IIyMy B KOpoOke mepenady. B sTtom ciyuyae Hamo

3aMCHUTD MOBPCIKACHHBIC JICTAJIN.



IIpobGaema — yreuka Macjia B KOpoOKe nepenau

1. ITpoBepuTh CalbHUKH U YIUIOTHUTEIb Baja MpHUBOJA cnuaoMmerpa. Yacrto
OPUYUHONM YTEYKHM Macjia CTAHOBUTCS HM3HOC MaHXKET, KOTOpble HEOO0XOIUMO
3aMEHUTH. [[ONOIHUTENBHO CIIEYET IPOAYTh CaIlyH.

HenpaBunbHasgs  peryiupoBka IpPUBOJA  MOXKET CTaTb  MPUYUHOU
CaMOMPOU3BOJILHOTO BBIKIIIOUEHHsT Tiepenad. [IpuBoa HEoOXOAWMO MPaBUIBHO
OTPETyJIMPOBATh.

2. IIpoBepuTh BaJibl B MECTaX COMNPSIKEHUS C MOBEPXHOCTSMH CAIbHUKOB.
Bo3MO€H CUIBHBIM M3HOC MOBEPXHOCTEN BAJIOB, a4 TAK)KE BEPOSITHO IOSBJICHUE
BBIOOMH U JPYTUX MOBPEXKICHHM.

Eciu nedexkTtsl He3HAYUTENbHbI, MOBEPXHOCTh 3aUYUINAIOT HAXKJAYHOH
OyMaroil ¢ MEJIKUM 3€pHOM, a 3aT€M NOJUPYIOT. EClin M3HOC 3HAYNTENEH, CIAEAYET
3aMEHUTD BaJIbI.

B ToMm citydae, ecinu pu poBEPKE Macia 3aMETHO ITOHU3UIICSA €r0 YPOBEHb,
CIEQyeT HAWTW NpUYMHY yTedku. Kak mpaBuio, OHa BO3HUKAET H3-3a HM3HOCA
YIUIOTHUTENEH, MAHXKET U JPYTUX JIEMEHTOB CUCTEMBI.

3. [IpoBeputh mepBUYHBIA Bajd KopoOku mepenad. Hepenxko mnpuduHON
NOSIBJICHUST HEUCIIPAaBHOCTU SIBIISIETCA CIMIIKOM CHJIBHBIA JIOPT MexaHU3Ma
BCJENCTBUE oOcClabjieHuss TaeK, a Takke U3HOC TMOAIIMIHUKOB. Bcee
neOpMUPOBAHHBIE U U3HOIICHHBIE JETAIN 3aMEHSIOT, FAlKK 3aTSITUBAOT.

4. IlpoBepuTb MECTO KpEIUIEHHs KapTepa CLEIUICHHs C KPBIIKONH KOpPOOKU
nepenad. BeposiTHO, 0cCnaliIeHO KpelvieHWe W pa3pylieH CJIod TepMeTHKa.
Kpemienne nmoaTAruBaroT, CTapblii FEPMETUK IOJHOCTBIO YAAISIOT M HAHOCST
HOBBIM.

5. Tlpoeputh cnuBHYyI0O TpoOKy. HMHorma mioxo 3aTsHyTas mpoOKa
CTAHOBUTCSI MPUYMHON yTeuku macia. CTOUT IMPOBEPUTH TAKKE AATUMK 3aJHETO

Xozaa.



Kapaannas nepenaya, nepeaHuii NpuBoJ

IIpoBepka 0011er0o TEXHUYECKOT0 COCTOSIHUS KAPAAHHOM Nepeaayu

JUis Toro ytoObl BBIABUTH TEXHUYECKOE COCTOSIHHME KapJaHHOM mepeaauw,
HE00X0IMMO MOCTaBUTh aBTOMOOMJIb Ha 3CTaKady WU MCIIOJIb30BaTh CMOTPOBYIO
My, 1OJ] KOJIECa MAIIUHBI MOJIO)KUTh YIIOPbI, YTOObI OHA HE MOIJIA CMECTUTHCA C
mecta. KopoOky nepenad nepes MpoBelIeHHEM padOT MEPEBOAAT B HEUTPAIbHOE

noJsioxxenue. (puc. 10).

Pucynox 10. O6mmii Bua kapaanHoi nepenauu: 1 — snactuunas mydra; 2 —
KpOHIITEH 0€30MacHOCTH; 3 — MepeIHNI KaplaHHbIN Baj; 4 — IPOMEKYTOUHAas

onopa; 5 — 3aJHAN KapAaHHBIM Baj

[Ipexne yem npuCTynuTh K NPOBEPKE TEXHUUYECKOTO COCTOSHUS KapJAaHHON
nepeaadyd aBTOMOOWIIS, CeAyeT TIATEIbHO OYMCTUTH Bajbl MEpeaadul OT TPs3y,
IIOCJIE YEro NPUCTYIIUTh K OCMOTPY JI€TAIEH MEXaHU3MaA.

IIpoBepka kpenJieHni

[Ipu moMomIK KIIFO4EN MPOBEPSIOT HANECKHOCTD 3aTSIKKHU IECTH KPEIEKHBIX
00JITOB 3JIaCTUYHOM MY(PTHI, TIOCJIE€ ITOTO BBIABISIOT HAJCKHOCTh KPEIUICHUS K
Ky30BY aBTOMOOWJISI KpOHILITEHHA 0€30MacCHOCTU. 3aTeM CIeyeT MOCMOTPETh, HE
ocnabnu v OOJNITHI, MPUKPEIUIIIONIUE K TMOMEPEYNMHE MPOMEKYTOUHYIO OCHOBY,
IIOTOM MPOBEPSIIOT TalKH, COCOUHAIONIME TIONEPEUYMHY C JHUIIEM Ky30Ba

aBTomoOms (puc. 11).



Pucynok 11. [IpoBepka kpennenui

Ha cnenyromem stamne ocMaTpuBarOT U MPU HEOOXOAMMOCTH MOATATUBAIOT
OOMNTHI, CKPEIUISIONINE BUIIKY KapJIaHHOTO Bajia ¢ (hJaHIEeM BeIyIlleH mecTepHU
penykropa. Ilpu ocmoTpe ciemyeT oOpaTUTh BHUMAaHUWE Ha PE3UMHOBBIC JETANIU
MPOMEKYTOUYHOM OMNOPBI, KOTOPbIE€ HE [OJKHBI HMMETh TPEIIMH WIM HHBIX
ITOBPEXKICHUN.

Tenepb MOXHO MIEPEXOUTH K MPOBEPKE KapIaHHBIX ITAPHUPOB CUCTEMBI.

IIpoBepka mapHUpoB

st Toro 4TOOBI MPOBEPUTHh HAACKHOCTH IIAPHUPOB, OJTHOM PYKOM HAIO
MpUXaTh MEPEIHUI Ball, YTOOBl OH OCTABAJICS HEMOJBHXHBIM, a BTOPON pyKOH
CJIeTKa MojJepraTh 3aJHUN KapJAaHHBIN BaJl 3a MEPEAHIOI YacTh B MOIMEPEYHOM K
caMoMy Bajly HampabiieHud (puc. 12 a). 3arem mnpopenaTh Ty XK€ OINEpaIuio ¢

3aJIHEH YacThIO, IPU ATOM HE JOJDKHO OIIyIaThes rodTa B mapHupax (puc. 12 6).

Pucynox 12. [IpoBepka kapJaHHBIX IIIAPHUPOB



Ilocne »stOro, yaep:kuBas TIEpEeIHUM KapAAaHHBIM BaJl HEIMOJBHKHO,
HECKOJIBKO pa3 pPe3KO MOBOPAYMBAIOT 3aJHUN KapJaHHBIM Ball BOKPYI CBOEH OCH
CHayaJla B OJHY CTOPOHY, 3aTéM — B JpYIylo, NIpu 3ToM (iaHen Bemyiien
LIECTEPHU PEAYKTOpa NOJDKEH OCTaBaTbCA HENMOABIKHBIM. lIpu moBopaunBaHuuM

CICaycCT O6paTI/ITI> BHHMAHHUC, HC IOABUIINCH JIN OKPYKHBIC 3a30PHhI.
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Pucynok 13. [IpoBepka OKpy»HBIX 3a30pOB

Cnauana npouenypy nIpoBOJAT C IEPEAHEN MOJOBUHOM 338 THETO KapAaHHOIO
Bana (puc. 13 a), 3areM moOBTOpstOT ¢ 3amgHed. Ha mocnenmnem srtame Hamo
HECKOJILKO pa3 MOBEPHYTh MEPEIHUN KapIaHHBIN BaJl BOKPYT CBOCH OCH CHayasia B
OJIHy CTOpOHYy, 3areM — B aApyryto (puc. 13 0). JIBwkeHus HOHKHBI OBITh
KOPOTKUMHU W JOCTAaTOYHO PE3KHMMHU, MPU ATOM BTOPOH PYKOU MPHUIACPKUBAIOT
ANACTUYHYIO0 MYy(TY, YTOOBI OHA OCTaBajacCh HETIOIBHYKHOM.

[Tocne MMarHOCTUKY WCTIPABHOCTH JCTAJICH MEPEXOIAT K CMa3Ke IITUIIEBOTO

COEINHEHUS.



CMa3ska HUIHIEeBOro coeIMHEeHU s
JIist mpoBeneHUsT 3TOTO MPOPHUIAKTAYECKOTO MEPONPHITHS TPeOyroTCs
ko4 Ne 10, mpecc-MaciieHKa W CHEHUAIBHBIM IIIPUI] — COJUIOJIOHATHETATEIb

(puc. 14).

PI/ICYHOK 14. Hpecc-MaCHCHKa H COJIMAO0JIOHAarHeTaTcCJIb

[lepen mpoBeneHHEM CMa3Ku NPOOKY HUIMIIEBOIO COECIUHEHUS TILATEIbHO
OUYHUIIAIOT OT TPs3u: OOJBIIYI0 TPsA3b YAAIAIOT CHEIUATBHON METaUTMYeCKOM
IIETKOW, OCTATKH 3aYMIIAIOT MATKOW TPSAIIKOM.

[Tocne 3TOrO KJI04OM OTBUHYHMBAIOT MPOOKY IIIUIEBOTO COEAUHEHUs (pucC.
15 a) u Ha ee MeCTO MOMEMIAIOT MPECC-MACICHKY, B HEE BCTAaBJSIOT IIMPHUIl U
HAIOJHSIOT COEIMHEHHWE CMa3KOM, IMOKa €€ W3JIMIIKU HE TMOSABITCS H3-T0J
canbHUKA (puc. 15 6). B 3aBepiuienne npecc-MacieHKy CHUMAIOT M BO3BpAIIaloT Ha

MECTO MPOOKY HITUIEBOTO COCTUHEHHUS.



Pucynok 15. CMa3ska nummneBoro coeIMHEHUs

IIpy ocMOTpe LUIMIIEBOTO COCAUHEHUs HAAO0 IPOBEPUTH BEIUYUHY
OKPY’KHOTO 3a30pa, KOTOPBIE HE AOJDKHBI IpeBbIaTh 0,3 MM.

CHsiTHE M YCTAaHOBKA KApAaHHOM Iepelayn

Jljis mpoBeieHusl ONepaliy M0 CHATHIO KapJAaHHOM nepesadyn ¢ aBTOMOOUIIS
TpeOyeTcsl AcTakaia Ui CMOTPOBas sAMa. 3aHIOI0 YacTh MAIIMHBI BHIBEIIUBAIOT,
4TOOBI KOJIECa MOTJIM CBOOOIHO Bpaiarhes. [lepennue koneca cienyer 3aKpenursb,
yTOOBI MAIllMHA HE JBUrajach ¢ Mecra. Peluar kKopoOKHM mnepeaad NepeBOST B
HEUTPAJIBHOE IOJIOKEHUE, a pblYyar MpUBOAA CTOSHOYHOIO TOPMO3a OIIyCKAaIOT 10

yropa.

JIJifl CHAATHS U YCTAHOBKY KapJAaHHOM nepeaayu noTpedyTcs:

- ximtour Ne 13 u 19 (cpasy nBa);

- OTBEPTKA;

- MOHTa)KHas JIOMATKa;

- MOJIOTOK;

- OOPOJIOK;

- UMbl (C UX MOMOIIBID CHUMAKOT, a 3aTEM YCTaHABIMBAIOT HA MECTO

CTOTIOPHBIE KOJIbLIA).



OTBUHYMBAIOT TalKH KPEIUICHUS KPOHILITEiiHA 0€30MacHOCTH, MOCIE Yero
CHUMAIOT CHayaja MmailObl, a 3aTeM U caM KPOHIUTEHH M OTKJIAAbIBAIOT UX B
cropony. [locie 3TOro OTBUHYMBAIOT TallkM C OOJITOB B MECTE COEIUHEHMS
amacTuIHON My(QTHI ¢ daHieM KopoOku mepenad. Camu OONTHI BEIHUMAOT, JJIS
4Yero KapJaHHbIM BaJl IIOBOPAuMBAIOT, 4YTOOBI OOJT OKa3ajci B BEpPXHEM
IOJIOKEHUU CJIEBA OT OCH MY(ThI — TOJBKO B 3TOM CIy4yae €ro MOXHO JIOCTAaThb.
Jns toro 49toObl mpoie OBLIO BBIHYTH OONTHI, MOXHO BOCIIOJIB30BATHCA
OOpOAKOM.

Ha cnenyromem stamne OTBEPTKOM MOALCIUISIIOT MY(TYy W, OTACIUB €€ OT
(drnaHa, OMycKarT BHU3. 3aT€M, yJEepKUBask MPU MOMOIIY MOHTaXHOM JIOMIATKHU B
HENOJBMXHOM TIOJIOKEHUH, Pa3beAMHSIOT (raHern Bajia c (iaaHIEeM Bexylen
HIECTEPHU PEAYKTOPA 3aJHEr0 MOCTA U JIETajau OTAEIAI0T (puc. 16 a).

OTcoeuHUB OT Ky30Ba aBTOMOOMJISI MONEPEUMHY MPOMEKYTOYHOM OMOPBHI,
IPUCTYIAIOT K CHATHIO CaMOM KapJaHHOM Nepenayu; Il 3TOro JeTalb BEAYT
BJIOJIb JHUIIIA aBTOMOOWJIA IO HAIMpPABIEHUIO K €ro MepeHe 4acTh Tak, YTOObI

3QJTHUI BaJl IIPOIIIEIT HaJl TPOCOM CTOSTHOUHOTO TopMo3a (puc. 16 0).

* o
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Pucynok 16. CHsTne kap1aHHOM nepenadn
CHATYI0 JeTanb TIIATENbHO OYMINAKOT OT IPs3U M ocMaTpuBaroT. IlepBbiM

ACJIOM HaI0 06paTI/ITB BHUMAHHMC Ha YIUIOTHHUTCIIL HOCHTPHUPYIOLICTO KOJIbIA

BTOPOTO BaJia KOPOOKH mepead, KOTOPBINA JOJKEH OBITh IEITBIM.



IIpu HaIMYMKU MOBpeKAeHUIT HA YIUIOTHUTeIe HEHTPUPYIOLIEro KoJibla
BTOPOI0 BaJjia KOPOOKM Mepeaay ero cjieayer 3aMeHUTh HOBBIM, /1JIsl Yero:

- CIIEIUAJIBbHBIMU IIMIIIAMH CHUMAIOT CTONOPHOE KOJIBIIO U YIUIOTHUTEIb
HEHTPUPYIOILIETO KOJIbLIA;

- YIJIOTHUTEIb 3aMEHSIOT;

- NpU TOMOIIM MOJIOTKA IICHTPHUPYIOLIEE KOJIBIO 3alpecCOBHIBAIOT 0
ynopa,

- CTOIIOPHOE KOJIBIIO CTaBST HAa MECTO;

- YCTaHaBIMBAIOT HOBYIO Kap/IaHHYIO Tepeaaqy.

Bce omepamuu mo ycTaHOBKE HOBOTO MEXaHHM3Ma MOBTOPSIIOT MPOIECC
paz0opku B 00paTHOM MOPSIIKE.

Tunu4HbIEe HEUCTIPABHOCTH

IIpobiema — kapaaHHas mepeaava CTYYUT

1. IlpoBeputh KpemeKHbIE€ 3JIEMEHTHl 3IACTUYHOW My(PTHI U (rIaHLEB
KapJaHHBIX [IapHUPOB. B03MOXHO ocnabneHre OONTOB W TraeKk B CHUCTEME
kperuieHus. Crenyer NOATSHYTh OCJabjJeHHbIE KpPEMEXHbIe SJIEMEHThl, a B
OyAyIieM CBOEBPEMEHHO TMPOBEPATh KadyeCTBO KpEmeka Y3J0B M arperaTos
TPAHCMUCCHU U HE JIOTIYCKATh UX OCJIa0JICHUS.

2. IlpoBepUTh NOAMIMIHUKN KapJaHHBIX BAJIOB U IIUIBI KPECTOBUHBL YacTo
B pe3yJbTaTe U3HOCA BO3PACTAET 3a30p MEXAY ACTANSIMHU, YTO M MPUBOJAUT K IITyMY
B KaphaaHHoW mnepenade. HeoOxomaumo pa3oOparh ee, 3aMEHUTb H3HOLICHHbIE
JeTald HOBBIMH WJIM TOCTaBUTh HOBBIM MexaHW3M B cOope. Ecim kpectoBmHa
MEHSIETCSl B JIOMAIIHUX YCJIOBHUSX, TIepes pa30opKoil MexaHW3Ma HYKHO TOYHO
OTMETUTh MECTOIOJIO)KEHHE BCEX JeTajeil, 4YToObl OHM HE CMECTUJIHNCH
OTHOCHTENFHO JpYr Jpyra TOClie 3aMEHbl MOBPEKICHHBIX dYacTeid. 3aTem
CHELMATBbHBIMA ~ IIMIIIAMA  CHUMAIOT  CTOINOPHBIE  KOJbIA, MOAIIUITHUKA
BBIMPECCOBBIBAIOT MPH IOMOIIM MOJOTKA, MOBPEXKJACHHbIE WM W3HOLICHHbIE
MOIIITUITHAKY 3aMEHSIOT HOBBIMHU U 3aIIPECCOBBIBAIOT B OTBEPCTUS BHIIKH.

3. IlpoBepuTh HUIHIIEBOE COEAMHEHHE KapJaHHBIX BajJOB 3aMEpPOM 3a30pa.

CHATh KapAaHHYIO KOpOOKY, MPOBECTH 3aMepbl, MpU OOHAPYKEHHH H3HOCA



3aMEHUTH OTJIEIbHBIE JETalN, CHOBA coOpaTh KapJaHHYIO Mepeaady U MOCTaBUTh

€€ Ha MCCTO.

Kapnannasi nepegaya Hy:X AaeTrcsi B JIUATHOCTHKE, €CJU B Heil
BO3HUKAET XapaKTEPHbIN CTYK BCAKHUU pa3, Korja:

- aBTOMOOWJIb TPOTAETCA C MECTA;

- aBTOMOOWJIh HAYWHACT PE3KO HAOUPATh CKOPOCTH;

- IEPEKIIIOYAIOT MepeIadH.

Hano oTtMeTuTh BakHBII MOMEHT: NpPH TMOIBITKE MepedpaTh KapAaHHYIO
nepeady 0e3 oOpalleHus K CrenuaiucTaM O4€Hb YaCTO aBTOBJIAJIEIbIIBI HE MOTYT
B JIaJIbHEUIIIEM MPOBECTH MPABUIIBLHYIO OaJaHCUPOBKY CBOEro aBTOMOOWJIS, YTO
MPUBOJUT K TMOSBJICHUIO BUOpAIMU M MOCTOSIHHOTO HEMpUATHOro ryja. [loatomy
py OOHAPYKEHUU CEPhE3HBIX Je(EKTOB, HAPUMED, €CIIM 3aMEHE MOJICKAT BaJIbI
win  TpeOyeTcss TmojHas pa3dopka KapJaHHOW TMepedadd, YCTpaHSATh HUX
CaMOCTOSITEJIbHO YPE3BBIYAHO CJI0KHO, TaK YTO CTOUT WM KYNHUTh HOBYIO
KapJaHHyI0 mepenady B cOope, win mnpoBectd peMoHT B CTO, y paGOTHHUKOB
KOTOPOM €CTh HEe0OOXOMMbIE CTECH/IbI 1JIsl 0aTaHCUPOBKH aBTOMOOWJIS.

IIpobaema — myM u BUOpauus KapJIaHHOM Nepexavyu

Bo3MoHBI crieyronue IpudruHbl BO3HUKHOBEHHS IIPOOJIEMBI.

1. JucOamancupoBka KapjaaHHoW mnepenaud. OHa MOXKET TMOSIBUTHCS B
pesynbrare neGopMUpOBaHUS WM M3MEHEHHUS TOJOKEHUS OJHOTO W3 BaJIOB.
Taxxe ee NPUYMHOM MOT'YT CTAaTh YBEJIWUYMBIINANWCSA B PE3ybTaTe U3HOCA ACTalICU
3a30p, HEJOCTATOYHO 3aTSHYThIC KPEIUICHHUS ONOp WM MomNaJaHue B KapJaHHbBIN
BaJI KAMHS U3-TI0]1 KOJIEC.

[IIym u BuOpanusi KapAaHHOTO Bajia Yallle BCEro ONIYTUMBI MPU Pa3roHe J10
80-90 xkmM/4, kKor/Ia BeCh aBTOMOOWIIb HAUMHAET BUOPUPOBATH; MPU ITOM MEIKOE
JIPOKaHUE KOPITyca COMPOBOKIAETCS HEMPEKPALTAIOIINMCS TYJIOM.

UacTto HapymieHue OajaHca MPOUCXOAUT B pe3yJbTare HENPaBUIHHO
MPOBEICHHBIX PEMOHTHBIX paboT, KOrja HOBas KapAaHHas Iiepemada

YCTaHaBJIIMBACTCA CO CMCHICHHEM OTHOCHUTCIbHO HAHCCCHHBIX IIPU p3360pKC



METOK; B 3TOM CIIyyae €JMHCTBEHHBIM BBIXOJOM CTaHOBSITCS HOBas pa3dopka u
Oosee ToyHas cOopkKa.

2. YBenuueHue 3a30pa B MOALIMITHUKE MTPOMEXYTOUYHOH onopsl. Ilpu 3Tom
HEOOXOJMMO 3aMEHUTh MOAMMMHHUK. [IpW BO3HMKHOBEHHHU AMCOATAHCHPOBKHU
crout obpatuthest B CTO, Tak Kak Juisi OamaHCUPOBKU aBTOMOOWIIS TpeOyeTcs
CHeLMaIbHOE 000PYAOBAHHUE.

3. Ocnabnenne KperuieHUs momnepedynHbl. Jlns ycTpaHeHus gedekra
JOCTATOYHO MOATSAHYTh FAKU KPETUICHHUS.

IIpo0iiema — xXapaKTepHBbIH LIYM CO CTOPOHBI IIEPEeIHEro KoJieca

Bo03MOKHBI IB€ NPUYUHBI MTOSABICHUS TPOOIEMBI.

1. U3Hoc, noBpexaeHue nubo aedopmManus AeTanedl MapHUPOB, KOTOPbIE
MIOCJIE BBISIBJIEHUS €(DEKTOB 3aMEHSAIOT HOBBIMH.

2. Jlebopmanusa uiu MOBpEXICHHE BaJIOB IpuBoaa. B 3toM ciyuae
TpeOyeTcs 3ameHa 1e(OpPMUPOBAHHBIX JETaJIEH.

IIpobsiema — yTeuka cMa3Ku

Haunbonee xapakTepHOW HEMCIPABHOCTHIO B KapJaHHOW Iepeaaye sBIeTCS
yTeuka cMa3ku. [ 1aBHOW MPUYMHON ATOW MPOOJIEMBI ABISIETCS MOBPEKICHUE WU
pa3peIB 3alIUTHOIO 4YeXja KaK BHYTPEHHErO, TaK M HApYKHOTrO LIapHUpOB. s
ycTpaHeHHusl jAedexTa HeoOXOAMMO IOCTaBUTh HOBBIM YE€XOJ U BOCCTAaHOBUTH
YPOBEHb CMa3KH B ILIAPHUDPE.

3agHuil MmocT

[IpoBepKy TEXHUYECKOTO COCTOSIHUS 33JIHETO0 MOCTa HAYMHAIOT C BHEIIHETO
OCMOTpa TE€pPMETUYHOCTH YIUIOTHUTENEH, Il 4Yero aBTOMOOWJIb CTaBAT Ha
ACTaKa y WM UCIIOJIb3YIOT CIEUUATbHBIE IOJBEMHUKA U CMOTPOBBIE SIMBI.

OcMOTp aBTOMOOWJISI MPOU3BOJAT CHU3Y, MPU 3TOM HANO YYUTHIBATH, YTO
BOKPYI' MECT BO3MOYKHOTO MOATEKAHUs CAJIBHUKA BEAYLIEH LIECTEPHHU U pa3beMa
¢daHna penykTopa AOMYCTUMO MOSIBICHHWE MACHSHBIX MATEH — TaK Ha3blBaeMOe
«TOTEHUE», HO TIPU 3TOM HE JO0JHKHO OBITh Karesb Macla.

Eciu B xome ocMoTpa ycCTaHOBIEHa MpOTEYKa Macia u3-moja ¢raHia

peaykTopa, sl ycTpaHeHus nedexra Heo0X0JMMO MPOBEPUTH MECTO COEIUHEHUS



penyKTopa ¢ KapTepoM 3aJHEr0 MOCTa, TaK Kak 4acTo ocjabieHue O0JTOB
KpEIUICHUs W SIBISETCS MPUYMHON TOSIBICHHUS MpOTeYKHM Macna. Eciu mocrne
3aTATMBaHUs 00JITa T€Ub YCTPAHUTh HE YAAIOCh, MOXKHO MONPOOOBATh YCTAHOBUTH
mraifdy W3 MSITKOro MeTajula MOjA ToJIOBKY Oonrta. Bmecto mraiGel MOXHO
UCIIOJIb30BaTh U CIIELUAIbHBINA T€PMETHK JJIs1 pe3bOOBBIX OOJITOB.

[Ipy mpoBenEHUM BHELIHETO OCMOTpa IMPEXJE BCETO IMPOBEPSIOT MPOOKU
CIIMBHOTO U HAJIMBHOTO OTBepcTHil. B TOM ciydae, eciu BHIHBI CIEIbl Macia,
MOJITEKAIOIIEr0 M3-T0J MPOOOK, MOCIEAHUE HYKHO JOMOJHUTEIBHO 3aTSHYTb.
[Tocme sTOrO CiEmMyeT OCMOTPETh CalbHUK BEAyIIEH MIecTepHU U (IiaHel
peaykTopa (B 3THUX MeCTaxX HE JOJDKHO OBITh MACIISTHBIX Kallelb), a TAKKe CATbHUK
HOJIyOCH.

C npaBoi1 CTOPOHBI B BEPXHEN YaCTH KapTepa PacIlooKeH CanyH, KOTOPOMY
HY>KHO YJICJIUTh MOBBIIIEHHOE BHUMAHUE, TaK KaK UMEHHO 3/1€Ch YacTO CIy4aroTCs
IPOTEYKH Maca.

B cryuae oOHapy)eHUsS CBEXHUX CIEA0B Macia CalmyH 3audIIaoT OT TPsI3u U
MAacCJISIHBIX CJIEIOB, IPOBEPSIOT, CBOOOJHO JIM JBUIaeTCsl KpbIIIKa AETalu, MOCcie
Yero HacyXO BBITHPAIOT MECTO OT MACISHBIX CJIEIOB M MPOBOJSAT TECTOBBIN 3a€3]1
Ha 20-30 kM. Ecnu macisHbie clie/ibl TOSBUINCH BHOBb, TO CBUAETEIBCTBYET O

MOBPESKICHUN YIZIOTHEHHI U HE0OX0uMocTH X 3amenbl B CTO (puc. 17).

Pucynok 17. OcHOBHBIE Y3JIBI ISl OCMOTpa: a — CaJIbHUK; O — caryH



Jlsis Toro 4toObl MPOBEPUTH YPOBEHb Macia, MOHAIO0sATCS HEOOXOaUMbIe
WHCTPYMEHTHI: K04 Ne 17 ¥ criennasIbHbIN IITPULL IS 3AJIMBKHA Macia.

[lepen mpoBepkoil ypoBHS Maciia HEOOXOAMMO /1aTh aBTOMOOMIIIO OCTHITh B
teyeHue 10 MuH, 4TOOBI Maciio yCHENO CT€Yb ¢ MEXaHW3MOB CHUCTEMBI, a JAeTallu
3aJTHETO MOCTa CMOTJIM HEMHOTO OCTHITb.

CHauyana MacJIOHAJIMBHOE OTBEPCTHE TINATEIBHO OYMUIAIOT OT T'PsA3H, NpPHU
3TOM CaMyIo OOJIBIIYIO YAAIAIOT CIIEHNUAIbHON METAIIIMYECKOH IIETKON, a OCTaTKU
3aYUIIAIOT MATKOW TPSIMKOM, MOCJIE Yero OTKPYYMBAIOT MPOOKY U IPOBEPSIOT
YPOBEHb Maciia, KOTOPbIA HE JTOJKEH OIMYCKAaThCs HMXKE KPOMKH MAacJIOHAJIMBHOIO
orBepcThd. Ecnu ypoBeHb Macia IOHMXKEH, €r0 CIEAYeT BOCCTAHOBUTH, IIOCIE
4ero npoOKy CHOBA 3aBOPAUYUBAIOT.

B HEKOTOpBIX cilydasx MpHU MPOBEAEHUU OCMOTPa HEOOXOAUMO MPOU3BECTH
3aMEHy Maciia, KOTOpPYIO JIy4dllle BCEro JieJaTh IHocje mpodera aBToMOOMIIs, MOKa
3aJIHAA MOCT OCTA€TCs POTPETHIM.

JIns 3aMeHBl Macia MallMHy YCTAHABIMBAKOT HA ACTAaKaly WIN MOJHUMAIOT
Ha NOJICTaBKU U HAJIEKHO 3aKPEIUISIOT.

Crapoe Macio CIMBaIOT B CIIELMAIBHO IPUTOTOBICHHYIO EMKOCTD, JIJISl YETO
1ocjie OTBOPayMBaHUS MPOOKH MACIOHAJMBHOTO OTBEPCTHUs CHadajla OcialisioT
3aTSHKKY MPOOKU CIMBHOTO OTBEPCTHS, a 3aTEM, MOJICTaBUB MPUTOTOBJICHHYIO
€MKOCTb JIJIsl CJIMBAa Macila, OTKPYYHUBAIOT MPOOKY U MOJHOCTBIO CIMBAKOT Maclo.
[TpoOKy OuMIIAtOT OT HAKOMHMBILIEHCS I'PSA3M U BHOBb 3aKPYUYMBAIOT; MOCJE 3TOTO
3aJMBAlOT HOBOE MAclo, 3aKpy4MBAalOT IMPOOKY MAacCJIOHAJIMBHOTO OTBEPCTHS M

yIAISIOT BCE TIOTEKU Macja Ha TIOBEPXHOCTAX Aetajei (puc. 18).



Pucynok 18. Y anenue Maciia Ha MOBEpXHOCTAX AeTanei

TunuyHble HEMCMIPABHOCTH

IIpobJiema — CHIIBHBIN LIYM CO CTOPOHBI 32THUX KOJIeC

CWIBbHBIN IIIyM MOKET BO3HUKHYTH 10 CJICIYIOIIUM PUYHHAM.

1. Ocnabnenue kperuienus koseca. CienyeT mpoBepuTh OONTHI KPETUICHUS U
MpU HEOOXOUMOCTHU MOATSHYTH UX.

2. M3HOC ¥ TMOBpeXxACHHE IIAPUKOBOIO MOAIIMIHUKA Todyocu. Jlis
YCTPAHEHHsS] HEUCIIPABHOCTH HEOOXOAMMO TPOBEPUTH TOJIYOCh U TPH
HEO0OXOJIMMOCTH 3aMEHUTh U3HOIIEHHBIN MOAIITUITHUK HOBBIM.

3. [Hedopmarnus Oanku 3aaHero wmocrta. HyxHO ocMmoTpeTh 0Oanky,
IPOBEPUTH €€ Pa3Mepbl U MPU HEOOXOAUMOCTH BBIITPABUTH €€.

4. lebopmarnus nosryocedt. Ecnu moBpexieHus Moyoced He3HAUUTEIIbHBI,
HY>KHO BBIIIPaBUTh J€TaIH. ECIM 3TO HEBO3MOXKHO, TO JIy4ll€ 3aMEHUTh HX

HOBBIMHU.



5. lloBpexaeHue WIH HW3HOC NUIMLIEBOIO COEAMHEHUS C IIECTEPHAMH
noJiyoceil. 3aMeHa U3HOUWIEHHBIX JAeTalleld MPUBOAMUT K YCTPAHEHUIO IyMa.

6. MI3HOC MOAIINMITHUKOB peAyKTOpa, MOBpexAeHue mectepeH. HeoOxoaumo
OCMOTPETH PEYKTOP U 3aMEHUTH HEOOXOIUMbIE AETAIIH.

7. YnaBmmil ypoBeHb Macia. Ciaeayer BOCIIOIHUTh YPOBEHb U IIPOBEPHUTH,
HE BO3HUKAET JIM yTeUKa Macla.

IIpo6aema — aBTOMOOM/Ib CHIIBHO IIYMHUT NIPH Pa3roHe

[TosiBeHne nIymMa mpu pa3roHe MOXKET OBbITh CBSI3aHO C IOBPEXKICHUEM U
BBIXOJIOM M3 CTPOSI OTJAEIBHBIX 3JIEMEHTOB CUCTEMBI 3aJHETO MOCTA.

1. IlpoBepuTh peayKTOp, TAK KaK HEUCIPABHOCTb MOXKET MOSBUTHCSA MpU
U3HOCE MOAIMITHUKOB AU deperinana. 3aMeHUTh MOIUIUITHUKH.

2. IlpoBeputh paboTy LIECTEpPEH IrIaBHOM nepenayu. MHorna nocine pemMoHTa
peayKTopa 3aleneHue 3yObeB LIECTEPEH HENpPaBUIbHO OTPETYJIUPOBAHO, YTO U
CTaHOBUTCS] IPUYMHOM NOSIBJICHUS LIyMa.

3. IlpoBeputh noammnHuUkN noiyocu. [Ipum mx u3Hoce, pepopMauuu HUiu
NOBPEXICHUH 3aMEHUTH HOBBIMH.

4. IIpoBepuTh ypoBEHb Macia. ECIM OH MOHHWKEH, BOCCTAHOBUTh HOPMY U
OCMOTPETH OAJIKY 3aJIHETO MOCTa, YTOOBI YOSIUTHCSI B OTCYTCTBUU YTEUKH.

IIpoGsema — mnpu pa3roHe M TOPMOKEHHM JABUIaTessi CJbIIIMTCHA
CWJIbHBIN LIyM

Eciu mnpu pasrone aBTOMOOWJIE M PE3KOM TOPMOXKEHHUU  CIIBIILIATCS
XapaKTEPHBIN 1IyM, IPUYMHON €ro MOSABICHUS MOTYT ObITh KaK MOJIIUITHUKH, TaK
Y U3HOC OTJEIBHBIX 3JIEMEHTOB CUCTEMBI 3aJHETO MOCTA.

1. TlpoBeputh MOMIIMIIHMKK Beayuied mectepHu. [Ipu ux moBpexaeHun
WJIM U3HOCE 3aMEHUTh HOBBIMU.

2. IlpoBeputh OOKOBOH 3a30p MEXIy 3YyObSIMH IIECTEPEH TIJIaBHON
nepenayu. Ecnu OH HapylIieH, ero CieayeT OTperyJnpoBarh.

IIpobsiema — aBTOMOOM/IBb LHIYMHUT HA MOBOPOTAaX

1. IlpoBeputs ocu careuutoB. HeOonpliue MOBpEXIEHUS Ha OCU

3a4YNCTHUTD Ha)i(ﬂa‘{HOﬁ 6YMaFOﬁ C MCJIIKUM 3€pHOM, IIpU CHIIBHOM H3HOCE HIIH



nedopmaruy JeTaneil 3aMeHUTh WX HOBBIMH. [IpOBEpUTH JIETKOCTH BpaIECHUS
CaTeJUIUTOB Ha OCH.

2. IlpoBeputb KopoOky nuddepennuana. MHorga mpuUYMHON TMOSBICHUS
nedekTa CTAaHOBHUTCS 3ae/laHue MIECTEPEH MOIYOoCced, B 3TOM Ciydae HE0OXOIMMO
OCMOTPETH LIECTEPHHU U COMPSIKEHHBIE TOBEPXHOCTH, 3aYUCTUTh HE3HAYUTEIIbHbIE
HapanuHbl ¥ I[IEPOXOBATOCTH HaxKaakoM. Ecimu moBpexieHus: 0osiee Cephe3Hbl,
JIETAJIb 3AMEHAOT HOBOM.

3. IlpoBeputTh 3a30p MeXIy 3yObsiMH TIecTepeH auddepeHiuana.
OtperynupoBars 3a30p.

4. IIpoBepuTh NOAIIMITHUKA NoOJIiyoceH. [Ipn ux u3HOCE WM NOBPEXACHUN
3aMEHUTH HOBBIMH.

IIpo6sieMa — aBTOMOOMIIb TPOTaeTCHA CO CTYKOM

1. ITpoBepuTh (priaHelr U MIECTEPHIO TVIABHOW Mepenayu, Tak Kak MPUYUHON
MOSIBJICHUSI CTyKa MOJKET OBITh CIMIIKOM OOJIBIION 3a30pbl B IIJIUIIEBOM
COCIVMHEHNH JeTaJIE.

2. IlpoBepuTh IIECTEPHU TJIABHOM TIepenayd, NIpH HEOOXOIUMOCTH
OTPETYJIUPOBATH 3a30p MEXKAY ECTATSIMH.

3. OcmoTpeTh KOpoOKy nuddepennuana, oOpaTuB BHUMaHUE HA OTBEPCTHC
noJ OCh caTeJuIuTOB. MHOrJa NMPUYMHON MOSIBJIEHUS IIyMa SIBJISIETCS CUJIbHBIN
H3HOC OTBEPCTHS — B ITOM ClIydae TpeOyeTcsl 3aMeHa BCel KOPOOKH.

4. TlpoBepuTh HaACKHOCTb KpEIUJICHUS IITAaHT 3aJHEH IOJIBECKH.
Ocna6ienue 60JTOB MOXET MPUBECTH K TMOSBICHHIO Iyma. [Ipu HeoOXxoaumocTu
MOATAHYTh KPETNEKHBIC SJIEMEHTHI.

IIpob6aema — yreuka macjia

HanbGonee wactoit mpuyMHON yTEYKM Macja SBJISIETCS HM3HOC OTACIBHBIX
JIETAJIEN B CHCTEME 3aJIHETO MOCTa. B 3TOM citydae ciegyeT OCMOTPETh U 3AMEHHUTh
BCE€ YIJIOTHUTEIbHBIC HAKJIAIKW, TPOBEPUTH MECTA KPEIJICHHUS.

1. I[IpoBepUTh CalbHUK BEIYUIEH IIECTEPHU. Y T€UKA MOXXET BOZHUKHYTh W3-

34 €T0 U3HOCA UJIN ITOBPCIKACHUS. I[eTaJIB HCO6XOI[I/IMO 3aMCHMUTD.



2. OcMmoTpeTh canbHUK noixyocu. Eciau 6apabanbl, KOJIOAKU WM TOPMO3HbBIE
IIMTHl CHJIBHO 3aMAaclIeHbl, HEOOXOIWMO CMEHHUTH JeTanb. OCMOTpeTh camy
HOJIyOCh, I €€ JiehopMaIiy 3aMEHHTb.

3. IlpoBeputb YMIOTHUTEIbHBIC HAKIAAKA M HAJEKHOCTh KpEIUICHHS
KapTepa peayKTopa 3aJHero mMocra. [IpHunHON yTeYKH MOXKET CTaTh OcllablieHHe
KpEIUICHUsI WJIM TOBpEeXIeHHe YIuloTHUTeNne. [Ipu HeoOXOoauMOCTH 3aMEHHTH

JAC€TaJId HOBbIMH.

KoHTpo/ibHBIE BONIPOCHI 110 TeMe 3aHATHS:
1) JmarHoctuka oOIIEero TEXHHYECKOTO COCTOSIHUS CLICTUICHHS?
2) JInarHOCTHKA M PEryJIMPOBKA MPUBOA CICTUICHUS?
3) JlnarHocTHKa OOIIEro TEXHUYECKOTO COCTOSHHS KOPOOKH mepenay?
4) JluarHOCTHKa OOINEro TEXHUYECKOTO COCTOSIHUS  KapJaHHOU
nepenadn’?

5) JluarHocTHka 3aJaHero Mocta?



CnHCOK peKoMeHIyeMOoii TUTepPaTyphl
IlepeyeHb OCHOBHOM JIUTEPATYPbI
1. JlnarHoCTHKa DJIEKTPOHHON CHUCTEMBI YIIPABJICHUS JBHUTATENS aBTOMOOWIIA.
PyKOBOJICTBO MO TEXHUYECKOMY OOCTY)KHBaHUIO U PEMOHTY : [y4el.u3m.] /
P. Tger. - M. : ACT, 2003. - 144 c. : un. - (ABTopeMoHT). - [Ipun.: c. 83-
141. - bubnwmorp.: c. 142. - ISBN 5-17-017674-0
2. Kocenkos, A. A. JIluarHocTika HEMCIPABHOCTEH aBTOMAaTHYECKHX KOPOOOK
nepenay u TpaHcMuccuil : [mpakt. mocobue] / A.A. Kocenkos. - PoctoB u//l
. ®dennke, 2003. - 224 c. : nin. - (bubmmoreka aBTomoburcra). - ISBN 5-
222-03488-7

IlepeyeHb 10NMOJHUTEIBLHOM JUTEPATYPHI:

1. JlmarHOCTHKA  TEXHUYECKOTO  COCTOSHHUS  aBTOMOOWIsA.  [IpakTukym
KOHTpOJIepa TEXHUYECKOTO COCTOSIHUS aBTOTPAHCIIOPTHBIX CPEJICTB
[yae6.mocobue] / [A.B. bopunos, B.b. Jlepynos, I'.B. TkaueBa u nap.]. -
PocroB w/]l : ®enmkc, 2007. - 205 c. : un - (IlpodeccuonanpHoe
oOpazoBanue). - Ha yueonuke rpud: Jon.MO. - ISBN 978-5-222-10346-3

2. JlmarHocTUKa JU3ENbHBIX JABUTaTeNned : [mpousBoi.-mipakt. usd.] / T
I'tontep ; mep. ¢ HeM. FO.I'. I'pynckoro. - M. : 3A0 "KXKN" "3a pynem",
2004. - 176 c. : un. - (ABTOMexaHuK). - bubmuorp.: c. 176. - ISBN 5-85907-
365-8

3. JlnarHocTHKa W TIOMCK HEWCIPABHOCTEH SJEKTPOOOOPYAOBAHUS U IIeTel
ynpasnenust / M. bpayn, JI. Payranu, . II>tun ; mep. ¢ anri C.B.
[MpstamunukoBa. - M. :Jlomka-XXI, 2007. - 328 c. - (CunoBas
aneKkTpoHuka). - [pun.:c. 267-316. - ISBN 978-5-94120-137-2

Ilepeuenb pecypcoB HHGPOPMAIUOHHO-TEJEKKOMYHUKAIIMOHHON ceTH
«HTEepHET», HEOOXOTUMBIX /IJI51 OCBOEHHUS TUCUMILINHBI
1. DnexkrponHO-OnMOMMoTeyHas cuctema [PRbooks
2. DnexkTpoHHas OMOMMOTEeUHass cucTeMa «YHHUBEpCUTETCKas OumOnmnoreka ON-
line»
3. DnexkTpoHHO-OubIMoTeuHas cucrema Jlanb



MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUICKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIIET'O ObPA30OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

[Taturopckuit unctutyt (puuan) CKOY

MeToanyeckue yKazaHus

10 BBIIIOJIHEHUIO KYpCOBOT'O IPOEKTa
10 JUCLUIUINHE «J{narHocTuyeckre HOpMaTUBbD)
JUISL CTYJIEHTOB HAIlpaBJICHUSI IOATOTOBKHU

23.03.03 DxkcruryaTanusi TPAHCHOPTHO-TEXHOJIOTHYECKMX MAIIMH H KOMILJIEKCOB

[Iaturopck, 2024



Conep:xanue

01007 (621 1013 (TR PP RO PPRTOTPROTIN 317
L. OOIITHE YKABAHIIS «...vvveeuvveeestaeessteeessteaessteeesstesessteesssseesasseessssesssssessasseesssseessseeasssesssneeaseesansneens 317
TIPHITOIKEHIE L.ttt 319
Br16op o6opymoBaHus 7Sl y4aCTKOB TUATHOCTUKU U TEXHUYIECKOTO 0OCTY)KUBAHUS U PEMOHTA

D103 %7 1 K<) () (TR 319
TIPHITOIKEHIE 2.ttt b et h et b e e e e e e st e e ne e e s 328

AHanu3 pe3ynbTaToB U3MEPEHHH 00IIel JMATHOCTUKH U COCTABIICHUE allTOPUTMA MTOMCKA
13 (57 (01 0 120:0 (0 o 1 RSP R PSPPI 328

CIHCOK PEKOMEHTYEMOM JIUTEPATYPDI ....veveerereenreesireasneessreesseessneessesssseesnesssneessessneessesaneesnnesnnes 331



IpeauciioBue

BaxxHoe MecTO B NOJATOTOBKE CIIELHMAIMCTOB ABTOMOOWJIBHOTO CepBHCa
3aHMMAEeT KypcoBoe IpoeKkTupoBaHue. CTyIEHTbI HE TOJBKO 3aKPEIUIIOT
[OJIyYEHHBIE B IIpoliecce yueObl 3HaHUS, HO U COBEPILAIOT (PaKTUUECKU CBOM MEPBBIN
TBOPYECKUH IIar B JIeJI€ pa3BUTHs aBTOMOOMIIBHOTO CEPBHCA.

NmeeTr npoekT xapakTep yueOHOW paOOThl WJIM OH BBIIOJHSETCS MO 3aKasy
MOPENNpUsITHS. — B JIIOOOM Cllydae OH JOJIKEH OBITh CIENaH C YYETOM COBPEMEHHBIX
JOCTH)KEHUI HayKH U TEXHUKHU B 3TOM 00IACTH.

Llenp co3manHusi HaAcTOALIETO MOCOOWMS — JAaTh CTyJIEHTaM MOJAPOOHYIO
METOJIMKY JHArHOCTHPOBAHHUS M OOCITYy)XMBaHHS aBTOMOOWJIbHBIX JBUTATeNeH,
3a0CTPUTh BHUMAHHE MPOEKTAHTOB Ha CaMbIX BaXKHBIX 3a/layaxX, IOMOYb B PEUICHUU
HanOoJIee CI0KHBIX BOIIPOCOB.

B npusnokeHusix K mocoOuIo 1aHbl CIIpaBOYHbIE 1 HOPMATHUBHBIE MaTEpHAIbL,
HEOOXOAUMBIE JIJIsl MPOEKTHpPOBaHMUs. Tak Kak mocoOue He MPETeHIYeT Ha IMOJIHOTY
0XBaTa BCEX BOIIPOCOB, KOTOPHIE MOTYT BO3HUKHYTh IIPH IPOEKTUPOBAHUHU, IO3TOMY
CHa0KEHO CIHUCKOM Yy4yeOHOW M CHPAaBOYHOW JIMTEpPATyphl, U3 KOTOPBIX CTYIEHTHI
MOTYT IIPUOOPECTU HENOCTAIOIINE CBEICHMUS.

B nocobun npuBeieHbl IpUMeEphl BHIITOJIHEHUSI HEKOTOPBIX YacTell MPOeKTa —
BCE 3TO JIOJDKHO OKa3aThb HEOOXOAMMYIO MPAKTUYECKYI0 MOMOIIb CTYJIEHTaM Kak
JTHEBHOM, TaK ¥ 3a04HON (hOPMBI 00YUEHUS.

1. O0mue ykazanus

1.1. 3agaum KypCcoBOro NPpOEeKTUPOBAHMS

KypcoBass pabora sBisieTcs CaMOCTOATENBHOM  paboOTOMl  CTyneHTa,
3aBEPIIAIOIIUM ITANIOM U3yUYeHUs Kypca «JluarHocThuyeckrue HOPMATHBBD) U CTaBUT
nepe1 CTyICHTaMU CIIETYIOIINE OCHOBHBIE 3a/1a4H:

® 3aKpEeNUTh W PACHIUPUTH TEOPETUYECKUE U TMPAKTUUECKHE 3HAHMS,
TIOJTYYCHHBIC TTPH U3YYCHUH COOTBETCTBYIOIIETO KypCa;

® YCBOWTH METOJIbI MPOCKTUPOBAHUS U OPTaHU3AIUN TTPOU3BOCTBA;

® DPa3BHUTh Y CTYJCHTOB HAaBBIKU TOJIb30BAHUS CIEIMAILHONM HOPMATUBHOW U
HAyYHO-TEXHUYECKOU JTUTEPATYPOU NP PEIIEHNN KOHKPETHBIX BOITPOCOB.

1.2. CTpykTypa, 00beM 1 opopMiIeHHEe KYPCOBO# padoThl

KypcoBass pabGoTa cocToUT W3 3aJaHusi, TMOSCHUTEIBHON 3alUCKU U
rpaduyecKoi YacTu.

O0beM MOSICHUTENbHON 3alMCKUA KypCOBOM paOOThl TOJKEH COCTaBIATh 35 -
40 cTpaHHIl KOMIBIOTEPHOTO Ha0Opa, BBHIMOJHEHHOTO Ha Qopmare A4 (cTUIb
mpudta Times New Roman, pasmep mpudta 14, uarepan 1,5) ¢ pamkoi. Ha
JUCTe, CIACAYIOIIUM 3a 3aJJaHUeM, paMKa BBINOJHSAETCS Mo GopMme (TpuiioxkeHue 3),
BCE MOCIIEAYIOLIME JINCThI BBIOJIHAIOTCS ¢ paMKoi 1o (opme (mpuiioxkenue 4). Bee
JIMCTBI KypCOBOM padOTHI CUIMBAIOT B MAIKY.



CTpykTypa MOSCHHUTEIBHON 3alMCKU MPOEKTa JOJDKHA MMETh CIEAYIOIIHMA
BUJ: - TUTYJbHBIA JIUCT; - 3a/JlaHue Ha KypCcOBYIO palOTy; - coaep)KaHue; -
BBEJICHUE; - OCHOBHBIE pa3lenbl, - 3aK/IIOYEHHUE; - CIHCOK MCIIOIb30BaHHbBIX
UCTOYHHUKOB; - IPUIIOKEHHUS.

TUTyNbHBIA JIMCT SBJISETCS TNEPBBIM JIUCTOM MOSICHUTEIBHON 3aIlUCKH.
[Tpumep oopmileHUSI TUTYIBHOIO JIUCTa TPUBOJUTCS B PUIIOKEHHUH S.

3agaHue Ha KypcoByl0 padory odopmisieTcss Ha CTaHJApTHOM I1€YaTHOM
OJIaHKE YHUBEPCUTETA, U BBIIAETCA CTYACHTY PYKOBOJIUTEIEM KypCOBOU pabOTHI.

Coaep:xaHue TOJDKHO UMEET CIIETYIONINI IPUMEPHBIIA BU!

Beenenue.

1. Oprann3aliMOHHO-TEXHOJIOTHYECKUI pa3ied.

2. Pa3zpaboTka alnropuTMOB U METOJIMKH YIITyOJIEHHOW IUarHOCTHKHU JBUTATENS U €ro
CUCTEM.

3. Pa3zpaboTka METOIUMK WIM YCTPOMCTB, MO3BOJIAIOIIMX YCKOPUTH IPOLECC
JUArHOCTHKH.

3aKaroyeHue

CHHCcOK HCIIOIb30BaHHBIX HCTOYHUKOB

BBenenue HauuMHAeTCs C  aHAJIW3a COCTOSIHUSA OTPacid M TEHACHIMHA €€
pa3BUTHA, a TaKXKE 3HAUYEHUE Pa3BUTUS INPOU3BOJICTBEHHO-TEXHUYECKOW 0azbl U
UHQPACTPYKTYphl NPEANPUATUI OTpaciau. PackppiBaeTcs BaXXKHOCTh U aKTyaJbHOCTb
JUArHOCTUKHU U TPOBEJIEHUS pabOT MO TEXHUYECKOMY OOCITYKUBaHUIO aBTOMOOMIISL.
KpaTko omnMchIBaIOTCS MNPEANOCHUIKA, OCHOBHBIE IYTH M METOAbl PELICHUs
BOIIPOCOB, MOCTABJICHHBIX B TEME.

OpraHu3anMoOHHO-TEXHOJOTMYECKUI pa3es JOJDKEH BKJIOYaTh B ceOs
MOJIHOE ONMMCAaHUE KOHCTPYKUMU U MPUHLIMINA pabOThl CUCTEM JABHUTaTels (CUcTeMa
3a)KUTaHUsl, NMUTaHUA U Jp.), B TOM YHUCJE 3JIEKTPOHHOW CUCTEMY YIpaBIEHUS, a
MMEHHO JAaT4YWKOB M MCIOJHUTEIBHBIX MEXAaHU3MOB C IPUBEICHHEM CXEM H
pUCYHKOB. BbI0Op aBTOMOOWIISI M €70 CUCTEM ONPEIEIATCS 3a/1aHUEM.

Pa3paboTka ajaropuTrMOB M METOAMKHM YIJYOJCHHOH JMArHOCTHKH
JABUTaTeJsl M ero cucreM. B 1aHHOM pasjene CTyIEHTOM pa3padaTbIBaIOTCS
QITOPUTMBl M METOJUMKH JUArHOCTUPOBAHUS JIBUIATENsl M €ro CHCTEM C
NPUBEACHUEM HOPMATUBHBIX 3HAYECHHH, OCIHWJLUIOTPAMM JTAJIOHHBIX CUTHAJIOB U
JIPYrUX JHArHOCTUYECKUX MapaMeTpoB. PaccMarpuBaeTcs TEXHOJIOTUS PEMOHTA U
oOCITy’)KMBaHUSl ~ JIMAaTHOCTUpPYyEeMbIX  cucteM. I[logOupaercs  HeoOxoaumoe
o0OpyZ0oBaHUE JUIsl BBIMIOJHEHHUSI COOTBETCTBYIOIIMX paboT, npuioxenue 1. B
rpauuecKyro 4acTh MPOEKTa BBIHOCUTCS pa3paOOTaHHBIA aJIrOpUTM (TIPUIIOKEHHE
2) JIMarHOCTUPOBAHUS M METOJUKA MOAKIIOYEHUS U BBINOJHEHUS 3aMEpOB
COOTBETCTBYIOIIUMH MPUOOPaAMHU.

Pa3pa0doTrka MeTOAUK MJIM YCTPOMCTB, NMO3BOJSIIOIIUX YCKOPUTH MPOLECe
AUarHocTuku. COrlacHO 3aJlaHUI0 Ha KypCOBYIO pPa0OTY, KaXKIOMY CTYIEHTY
naéTcsi MHAMBHIYaJIbHOE 3aJaHUEe Ha pa3pabOTKy METOJUK M YCTPOMCTB, IS
JMAarHOCTUPOBAHUSI KOHKPETHOI'O 3JIEMEHTA JIEKTPOHHOI CUCTEMBI YIIPaBICHUS WU
CUCTEMBl JBUTATENs. YUUTHIBAs AJTOPUTMbI U METOIBl JTMarHOCTHUPOBAHUS W3
IPEIBIIYIIEro pa3zesia CTAaHOBUTCS BO3MOXHBIM pa3paboTaTh METOABI U PUOOPHI,



JUIi  YCKOPEHHOTO TMpollecca JIMAarHOCTUPOBAHUSL  UCIOJIb3YSd COBPEMEHHBIE
M3MEpPUTENBHBIE CPEJICTBA.

B 3akj10ueHMM yKa3bIBaIOTCS OCHOBHBIC PE3yJIbTAaThl MPOACIaHHON PabOTHI,
000CHOBBIBaeTCSl (DaKT PACKPBHITHS 3aJJaHHOW TEMbl IPOEKTA, HOBU3HBI OTICIBHBIX
AJIEMEHTOB, a TaKXKe€ KAaKhE€ MEpPONPHUATHS MNPUHATH 1O  HU3MEHEHUIO
TEXHOJIOTHYECKOTO npoiiecca, MPUMEHEHUIO BBICOKOTTPOU3BOAUTEIBHOTO
00opy10BaHUs, TPUOOPOB, MIPUCIIOCOOICHUI U HHCTPYMEHTOB.

Cnucoxk uCmoJb30BaHHBIX HMCTOYHHMKOB JIOJDKEH COJEpXKaTh MEpPEUYCHb
HMCTOYHUKOB, HCMOJB3YyEMBIX IPHU BBINOJHEHUH KypcoBOl paboThl. McTOouHUKH
HEOOXOJMMO pacroyiaraTb B al(@aBUTHOM MOpsAke o Qamuiuu aBTopa. B
OTMCAaHWE JTOJDKHBI BXOAUTH: (haMUJIMs ¥ WHUIAAIBI aBTOpa (OB), MOJTHOE HAa3BAaHUE
KHUTH, JJaHHbIE O 4Kciie ToMOB. [locie Tupe — Ha3BaHHE TOpoja, B KOTOPOM BBIIILIA
KHUTQ, TMOCJE JBOCTOUMS: Ha3BaHUE W3/IaTEJIbCTBA, BBIMYCTUBIIECTO KHUTY, IMOCJE
3amsITON — roJ U3JIaHUsl ¥ 3aT€M KOJIMYECTBO CTPAHMII.

[Tpumep:

1. UBanoB U. U., Iletpos II. I1I. Iluarnoctuka aBromoOumei: IIpaktuueckoe
nocobue. — M.: Mammnoctpoenue, 2013. — 123 c.

I'paduyeckas yactb. ['paduueckas yacTh BHITIOJHIETCS B BUE aIrOpUTMa

ITIOUCKa HeI/ICHpaBHOCTGﬁ n MCTOAUMKHM JHUAIrHOCTHMKHU J3JICMCHTA CYﬂ Ha ¢)0pMaTe
A4.

Ipuiaoxkenue 1

Br100op 00opynoBaHus AJI y4aCTKOB IUATHOCTUKH U TEXHUYECKOI'0
00C/1y’KUBAHMS U PEMOHTA ABUIraTeseH

PazButHe u yclaoKHEHHWE KOHCTPYKIIMM COBPEMEHHBIX aBTOMOOMIBHBIX
JIBUTATENICH, a TakkKe UX CHCTEM VIpaBICHHUS MOTpeOOBaJl0O HE  TOJBKO
COBEPIIICHCTBOBAHHUS TPATUIIMOHHOTO JTUArHOCTHYCCKOTO 00OpYI0BaHMs, TAKOTO KaK
MOTOP-TECTEPHI, TA30AHAIIM3ATOPHI, HO U CO3/IaHKMs IPUHIIUITMATBHO HOBBIX €r0 BUIOB -
HampuMep, CKAHEPOB, CIECHUATM3UPOBAHHBIX TECTEPOB Pa3IMYHBIX DJICKTPOHHBIX
CUCTEM U JIp.

W3mepurenu namieHUs] B CHCTEMaxX TOIUIMBOIIOIAYM BBITYCKAIOTCSI B BHJIC
KOMIUIEKTOB, COJAEPIKAIlMX BBICOKOTOUHBIA MaHOMeTp (peXke - JBa MaHOMETpa), a
TaKXe Pa3JIMYHbIC afanTepbl U MEPEXOAHUKH IS TOIKIIOYCHUS K TUIPABINYECKON
YacTH CUCTEM BIIPbICKA WJIM K TMOAAIOIIEH Maructpaiu kapOropatopoB. Ha pbiHke
CYIIECTBYET OOJBIIOE YHMCIO Pa3HOOOpPA3HBIX MO IIEHE M KOMIUICKTAllMK HaOOpOB,
BbIyckaembix Takumu (upmamu, kak BOSCH, OTC, SNAP-ON, MATCO, STAR,
AVL u MHOrUMU IpyTUMU.

KommpeccomeTpsl 1 kommpeccorpadbl IpeaHa3HAYCHBI IS H3MEPCHHS
JIaBJICHHSI B KaMepe CropaHus ABUTATENSl B KOHIE TaKTa CXAaTUS MPU MPOKPYTKE
CTapTEPOM.



KommpeccomeTp, mo cyTH, TpencTaBisieT cO00 MaHOMETP C OOpaTHBIM
kjaanaHoM (puc. 1.).OH Mo3BOJISIET U3MEPUTh KOHEUHYIO BEJIMYMHY JaBJICHMS, a
Takke Oojee HariIHO OLEHUTh JUHAMHKY €ro HapacTaHus B TEUYECHHE
HECKOJIbKMX 000pOTOB KOJIEHYATOr0 BaJla, UTO SIBJISIETCS BaKHOW MH(pOpMaLueH.

Komrmpeccorpady mo3BOJSIET, OJHOBPEMEHHO C HW3MEPEHHEM JIaBJICHUS
IPOTOKOJIMPOBAaTh, PE3YNbTaThl IyTEM TIpapUUECKOro OTOOpa)KEHUs 3HAYECHUI
KOMIIPECCUM TI0 IWJIMHApPAM Ha CHELMAIBHBIX CMEHHBIX KapTax M IMO3TOMY Oosiee
NPEANOYTUTEEH TPH MPOBEACHUH meproandeckux TO U PEeMOHTHBIX PabOT Ha
kpynHbiX CTO nim B aBTOXO035MCTBAX.

VYHuBepcagbHble HW3MEPUTENN pa3peKEHUs (BaAaKyyMMETPbI) IO3BOJISIOT
U3MEPATh BEIMYUHY pa3pekeHusi, 00pas3yIolIerocs 3a JIPOCCENbHON 3acCIOHKOMN
paboTaroIIero ABUTaTelNd, a TaKXKe pa3peKeHHs, ACHCTBYIOIIETO B Pa3IMYHBIX
TOYKaX BaKyyMHOHl CETHM CHUCTEMbl ympaBiieHus aurareneM. WHdopmanusa o
BEIMYMHE PA3PEKEHUS U JUHAMUKE €r0 HW3MEHEHHUS II03BOJSET OLICHUTh
cocrossaue UIII', mioTHOCTH mpuiieraHvs KJjamaHOB K cCeajiaM, NPaBUIbHOCTh
paboThl MexaHM3Ma ra3zopacrpeneieHuss (3a30ppl W YCTAHOBKA) M Jaxe
OTKJIOHEHHE OT 33JJaHHOT'0 COCTaBa TOIUIMBHOW CMECH.

OOBIYHO BaKyyMMETpPhl BBIIYCKAIOTCSI B BHJIE€ YHHUBEPCAJIBHOIO Ipudopa,
BBITNOJIHSIOUIETO, KPOME M3MEPEHUS PA3PEKEHUs], TAKKE U (PYHKIIMH BaKyyMHOTO
Hacoca, a 4YacTo eme M Hacoca jaeineHus. Haumbonee mnomynspHbIM U
pacnpoCTpaHEHHBIM MPUOOPOM 3TOTO THUIMA SBISIETCS PYYHOM BaKyyMMETpP/HAcoC
¢upmer MITYVAC (CHIA), mpogaBaemblii Takke M TMOJ JAPYTUMH TOPTOBBIMU
Mapkamu. Ha 6a3e 3Toro mpubopa MOKHO MOCTPOUTH TECTEP CUCTEM OXJIAXKACHUS,
TECTEp yTEYeK B MOJOCTH LMWJIMHAPA, YCTPOMCTBO JI MPOKAYKH TOPMO3HBIX
Mexanu3moB u T.1. Bakyymmerp MITYVAC uzo0paken Ha puc. 2.

Puc.1. Puc.2.

Tectep yreuek (puc. 3) sBIsSETCS OAHUM U3 MPUOOPOB, UCTIOTB3YEMBIX; IS
onpenenenus cocrtossHus LI u repmeTMaHOCTH HaJ NMOPIIHEBOTO ITPOCTPAHCTBA



0e3 pa3dopku aBurarens. Kpome 3Toro, Tectep yTeuek MO3BOJSET JOKAIN30BATh
MPUYUHY HETEPMETUYHOCTH, B minHApe. [Ipunnun neictust mpudopa COCTOUT B
U3MEpPEeHUN MaJCHUs AaBJICHUS B IIMJIMHJIPE, B MOJOCTh KOTOPOTO YEpe3 CBEUHOE
OTBEPCTUE MOAACTCS KATUOPOBAHHOE KOJIMYECTBO BO3/1yXa.

Puc. 3. Tecrep yreuex

ABTOMOOUIIbHBIE MYJIbTUMETPBI IPEACTABIISIIOT co0oif KJ1acc
YHUBEPCAIbHBIX TPHUOOPOB, HEOOXOANUMBIX HA MHOTHUX CTaJAMSIX TUAarHOCTUPOBAHUS
1t mactepekux 1 CTO mo0oro ypoBHSL.

CoBpeMEeHHbIN MYJIbTUMETP BBICIIEH TPYMIMbl CIOXKHOCTH - 3TO LHU(POBOI
npudOp ¢ KOMOMHUPOBAHHBIM aHAJIOTO-UM(PPOBBIM AUCIUIEEM M aBTOMATHYECKUM
BBIOOPOM JMamna3oHa H3MEpsieMOll Benu4yuHbl. Takue mnpuOOphl MO3BOJISIOT
U3MEPATHh TOCTOSIHHBIE M TEPEMEHHbIE TOKM M HANpSKEHUS, CONPOTUBIIECHUE,
€MKOCTb, CKBaXXHOCTb, JUIMTEIBHOCTh M YACTOTY CJIEIOBAHUS UMITYJIbCOB, Y 3CK,
4acTOTy BpallleHWs KOJICHYaToOro Baja, Ttemmeparypy. Kpome »3Toro, onu
BBIMIOJHAIOT ~ Psii  JIOMOJHUTENBHBIX  (QYHKUUH: yCpEeOHEHHE H3MepsIeMOoi
BEJIMYMHBI, 3allOMMHAHWE MUHUMAJBHBIX M  MAaKCHUMAaJbHBIX  3HAYEHUH,
«3aMOPAKMBAHKE» 3HAYCHHUI HA JUCIUIEE U T. 1.

Benymme npowsBomuTeny aBTOMOOWIBHBIX MYJIbTUMETPOB - (hupmbl FLUKE,
OTC, PROTEC u np. B xauectBe npumepa Ha puc. 4 Mpe/ICTaBIeH MyJIbTUMETP CEPUU
88 pupmer FLUKE.
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Puc. 4. ABTOMOOUITEHBIN MYJIBTUMETP

ABTOMOOMIIbHBIE CTPOOOCKOMBI IPEIHA3HAYEHBI JJI1 BU3yaJIbHOTO KOHTPOJIS
B3aMMHOI'O PAaCIOJIOKEHUS YCTAHOBOUHBIX METOK MOMEHTA 3a)KUT'aHUs Ha OJIoke
WIMHAPOB U IIKMBE WJIM MaxOBHKE KOJIEHUATOro Bajla IpHU paboTe JBUraTels.
OT0 0COOEHHO Ba)XHO NPHU TECTUPOBAHUU JBUTATEICH, KOHCTPYKLUMSI KOTOPBIX
MpEenoiaraeT BO3MOXHOCTh PEryJIMPOBKHA HAYaIbHOTO MOMEHTA 3a)KUTaHUA.

['a3oananu3aTopbl SBISAIOTCS MOIIHBIM M 3(P(EKTUBHBIM CPEACTBOM
auarHocTupoBaHus ABurarens. C MOMOIIBIO Ta30aHAIN3aTOPa MOYKHO OIICHUTH HE
TOJILKO paboTy CHUCTEMBI TOILIMBO-JO3UPOBAHUS, HO Takke W paboTy cucTteM
3aKUTaHus U razopacnpenenenus, cocrossaue L. Kpome storo, razoanamusartop
SIBIIIETCSI OCHOBHBIM MPHUOOPOM TIpU MPOBECHUH PETYIHPOBOK HA COOTBETCTBUE
HOpMaM 0 TOKCUYHOCTH BBIXJIOTIA.

VYpOBEeHb M KOMIUIEKTAIMS Ta30aHAIN3aTOPOB, BBIMYCKAEMbIX Pa3IMYHBIMU
bupmMaMu, CyIIECTBEHHO pasziuyaercsi. MUHUMalbHO NpUEMJIEMBIM YpOBHEM B
HACTOSIIEe BpeMsl MOKHO CUMTaTh JIBYXKOMIIOHEHTHbIE razoaHanu3atopsl (CO u
CH). KpamudunupoBaHHOe  TECTUPOBAHHE  ABTOMOOWJIEH,  OCHAIICHHBIX
HEeUTpaau3aTopaMu pa3IuyHON KOHCTPYKIUHU B OOJIBIIMHCTBE CIy4yaeB BO3MOXKHO
JUILIb TPU HAJUYUM YETHIPEXKOMIIOHEHTHBIX aHaln3aTopoB. Takue mnpubopsl
no3BoJIsIIOT u3MepsITh conepxkanue CO, CH, 0, u CO; B orpaboTaBIIuX rasax.
Kpome 3TOro, razoaHamm3aTopbl BBICIICH TPYMNIBI CIOKHOCTH JIOMOJHUTEIEHO
MOTYT HW3MEpATh CoJlepkaHue OKHcIoB a3ora NOx, dYacToTy BpallleHUs
KOJICHYaTOro Baja, TeMIepaTypy Macjla W pacCYUTHIBATh COOTHOIICHHE
BO3JIyX/TOIJIMBO WM KO3 PUIMeHT n30bITKa Bo3ayXxa (puc. 5).

B mocnenHee BpeMs TMOSBHJIOCH HECKOJIBKO MOJENe KOMITAKTHBIX
ra30aHaIN3aToOpPOB, MPEIHA3HAYECHHBIX, B TOM YHCJIE W JJs MPOBEACHUS H3Mepe-
HUI HETIOCPEICTBEHHO Ha JBIKYILIEMCS aBTOMOOUIIE.

MoTop-TecTepbl HCTIONB3YIOTCS ISl KOMIUIEKCHOM AMarHOCTUKU JBUTATeNs 1
ero cucreM. Knacc clo)XHOCTH M ypOBEHb KOMILIEKTALMM MOTOP-TECTEPA OIpEIEIIsieT
€ro BO3MOXKHOCTH O OBICTpOMY M 3(P(PEKTUBHOMY OOHApPYXEHHIO HEHCHPABHOCTEH.
HawnGonee MMpOKMMKM BO3MOYKHOCTSIMH  OOJIaJalOT  CTallMOHAPHBIE (KOHCOJIBLHBIC)
MOTOP-TECTEPBI CO BCTPOSHHBIMU Ta30aHan3aTopamu. Ha pbiHke mpoeccuoHambHOro


http://www.en4tel.com/diagnostic-devices/multimeter_Fluke/Fluke280/

JIMarHOCTHYECKOTO  00OpYIOBaHMS BEIYIIMMH MPOWU3BOAUTEISIMA  YHUBEPCATBHBIX
mMotop-tectepoB sBisitorcs pupmpl BOSCH, BEAR, ALLEN, SUN ELECTRIC.
Kpome 3Toro cymiectByer HECKOIBKO (DHPM, BBITYCKAIONIMX CIEIUATN3UPOBAHHbIC
MOTOP-TECTEPHI JJIsI TUJIEPCKOM CETM TOr0 WM HMHOTO MPOU3BOIUTENS, HAIpUMED,
HERMANN - w1 asromoomieiit MERCEDES-BENZ.

Motop-TecTephl BBINOIHEHb Ha 0a3e MEPCOHATBHOTO KOMITBIOTEpA M MOTYT
KOMILIEKTOBaThCsl 14-tvi mnm 17-Tm mroMoOBbIMH MoHUTOpamMu. B croiiky motop-
TecTepa BCTPAMBAETCS WM BCTABIISIETCS YETHIPEXKOMIIOHEHTHBIM ra30aHaIM3aTop U
CTICIUAJIbHBIA MOYJb-aHAIU3aTOP JBUTATENs, COOMpAroMii ¥ 00padaThIBAIOIHIA
UH(POPMALIMIO ¢ TIOMOIIBIO LIEJOH TPy TeCT-Kabenel U JaTYMKOB, COSTMHEHHBIX C
MTOBOPOTHOM KOHCOJIBIO.

[Ipu TecTupoBaHUM aBTOMOOWJIEH MOTOP-TECTEP MPOU3ZBOJUT COOP,
00pabOTKy W BBIBOJ MH(QOpMALUMU MO pe3yJbTaTaM psia PEKUMOB: MPOKPYTKA
craprepoM, paboTa Ha TPeX CKOPOCTHBIX pexumax (4000-5000 munt, -3000 mMun
U 000poTax XOJOCTOro Xo0/1a). Bo3MOXHO Takke OCYyLIECTBICHHE JajlbHEHIIEro
aHaJlu3a MO CIEUUANbHOM MporpaMMe (SKCIEPTHAsE CHUCTEMA): PEXHUM PE3KOTO
YCKOpEHUs, peXuM OajaHca MOUIHOCTH (OTKJIIOYEHHE LMIMHAPOB WIH JpyTrue
meToel). [lo pe3ynabTaraM MOJHOTO TE€CTa MOYHO IOJYYUTh HMH(POpPMALUIO 00
OTHOCHUTEJIBHON KOMIIPECCHM B ILWIMHAPAX, MapaMeTpax CHUCTEMbl 3a)KUTaHUS
(mpoOuBHOE HAaMpsDKEHHE, JIMTEIBHOCTh HCKpoBOro paspsaa, YO3 u T1.1.),
craprepHoM Toke u HanpspkeHnu AKD, cocraBe BBIXJIONHBIX Ta30B, BBISBUTH
Hea((PexkTuBHO paboTaroMii UWIMHAP W MHOroe Jpyroe. B mamstu mortop-
TecTepa (Ha MECTKOM AMCKE CHUCTEMHOTo OJIOKa) 3amucaHbl BCE HEOOXOAMMbIE
3HAUEHUA M3MEpSEMbIX MapaMeTpoB g OOJBIIOIO 4YHCiIa aBTOMOOWIIEH
paznuyHbIXx mpousBoAuTener. I[losTomy BBIXOA Kakoro-nuOo mapamerpa 3a
YCTaHOBJICHHbIE JIOMYCKA aBTOMAaTHYeCKHU (UKCUpYEeTCs, M 3Ta HHopMalus,
Hapsily C WU3MEPECHHBIMH 3HAYECHHSIMH, BBIBOJMTCS OIEpaToOpy [Jis aHaIHU3a.
B0O3MOXHO TakKe OCYIIECTBICHUE NAIBHEUIIEr0 aHalau3a MO CIENUAIbHON
nporpamMme (dKcrieptHas cucrema). [IpuHIMI TMOKOro MOCTPOEHHsI MO3BOJISET
JIETKO aJanTHPOBaTh Takoe 000PYyI0BaHUE IOJ] BHOBb BBIMTYCKaeMbI€ MOJICIU aB-
ToMOOUJIEH. DTO OCYIIECTBIISIETCS 3aTUCHI0 HE0OX0IUMON HHGOPMAITHU B TTaMSTh
CUCTEMHOTO 0JI0Ka, a annapaTHasl 4acTh OCTAETCs MPAKTUUECKU HEU3MEHHOM.

[IepeuncneHHbIE BBIIE MOTOP-TECTEPHI OTHOCATCA K BBICHIEH LIEHOBOMU
rpynne. 3aBojcKas 1eHa Takoro npubopa B 0A30BOM KOMIUIEKTAIIMM COCTABISET
27-35 teic. USD. CylecTBylOT U MEHEE ITOPOrOCTOSIIIME MOTOP-TECTEPhl C
MEHBIIUMHU (YHKIIMOHATHHBIMU BO3MOXKHOCTSMH. [JIaBHBIM HMX OTJIMYUEM OT
OMMCAHHBIX BBIIIE MPUOOPOB SIBISETCS OTCYTCTBUE 0a3bl NAHHBIX M SKCHEPTHOU
cuctembl. JInanmazon nen — 10-20 teic. USD. B mnocnenHee Bpemsi Ha pbIHKE
JIMAarHOCTUYECKOrO0 O0OpYAOBAHMS TOSIBUIOCH HECKOJIBKO MOJENEl KOMITAKTHBIX
MOTOp-TecTepoB. 110 CBOMM BO3MOKHOCTSIM JIydlIle MPUOOPHI STOW TPyMIbl HE
YCTYIAOT KOHCOJBHBIM MOTOP-TECTEpAaM HU3ILIEH M CPEAHEN TPyNIbl CIOKHOCTH,
a UX KOMITAKTHOCTh M OTHOCUTEJIBHO HEOOJIbIIasi CTOMMOCTh (Topsiaka 5-6 ThIC.
USD) nenaroT WX OY€Hb MPUBIEKATEIbHBIMU, OCOOEHHO JJisi HEOOJBIINX
aBToMactepckux. bonee toro, O6maromapsi cBoeil KOMIAKTHOCTH Takue MPUOOPHI



UMEIOT OYEHb BAXKHOE MPEUMYIIECTBO: C HMX ITOMOIIBI0 MOXXHO MPOBOJUTH
TECTUPOBAHUE HEMOCPEJACTBEHHO B JABMKCHHUH, YTO IO3BOJISICT JTMAarHOCTHPOBATH
HEHCITPAaBHOCTH, BO3HUKAIOIIKE B YCIOBHUAX HArpy30K U PEAIbHOTO JIBIUKCHUS M HE
MPOSIBIISIIONIUECS TMPU  TECTHUPOBAHUU JIBUTATEIS B YCIOBHUAX MAaCTEPCKOHM.
EnvHCTBEHHON anbTepHATHBOW B O3TOM Cjlydae SBIIICTCS TECTHPOBAHHUC
KOHCOJIBHBIM MOTOP-TECTEPOM aBTOMOOMJIS, YCTAaHOBJICHHOTO Ha MOITHOCTHOM
crenne. OgHako Bbicokas crouMocTh (6osee 50 Teic. USD) u HE0OX0AMMOCTh
CHEIUaIbHO 00OPYIOBAHHOTO MMOMEIIEHUSI OTPAHUYMBAIOT MUPOKOE MTPUMEHEHUE
MOIIIHOCTHBIX CTEHJIOB.

OcHoBHBIE (YHKIMM KOHCOJBHBIX MOTOP-TECTEPOB PACCMOTPUM Ha
npumepe npudopa MPDA100A ¢upmer MATCO TOOLS (CHIA). Buenmnuii Bupg
0a30BOTr0 KOMIUIEKTa U300pakeH Ha puc. 6.

Puc. 5. [I9THKOMIIOHEHTHBIH Puc. 6. KoHCOJIBbHBIN
ra3zoaHajau3aTop MOTOPTECTEP

TecTep MO3BOISAET OCYLIECTBIISITh U3MEPEHUE OTHOCUTEIIBHONW KOMIIPECCUH
M0 LWIMHAPaM, CTapTEPHOTIO TOKA, MapaMETPOB MEPBUYHONM W BTOPUUYHOMW IIEMHU
CUCTEeMbl 3@XHUTaHUS, HCKPOBOIO pa3psia, NPOBOAUTH OajaHC MOIIHOCTH
UMJIMHAPOB.

[Ipubop ocHameH  J>KUIKOKPUCTAUTMYECKUM JIUCIUIEEM C  BBICOKUM
pasperieHremM, MO3BOJISIONIMM BU3YAIbHO KOHTPOJUPOBATH (POPMY HMITYJIHCOB B
MEPBUYHON ¥ BTOPUYHOM TEMAX CUCTEMbI 3QKUTaHUs, a TAKKE JTFOOBIX CUTHAJIOB B
CUCTEME yTpaBiieHus. TecTep MoKeT paboTaTh KaK YeThIpeXKaHAIBHBIN U(PPOBOI
ocimuiorpad WM MIECTUKAHAIBHBIA ~ MyJabTUMETp. Hammume 1udpoBoro
uHTepdeiica MO3BOMAECT MOJKIIOYATh K MNPUOOpPY TMEPCOHATBHBIM KOMITBIOTED,
IPUHTEP, a TaKX€ MCIOJb30BaTh €ro COBMECTHO C  IIOPTAaTUBHBIM
razoaHanuzaTopoM. Becb KommiiekT (Kpome ra3zoaHaiM3aTopa) BMECTE C
COCIMHUTEIBLHBIMUA  KaOeNIsIMU  pacrojlaraeTcs B yAapONpPOYHOM UYEMOJaHe
HEOOJIBIIOrO pa3mMepa



TepMHUHOM «CKaHep» MPHUHATO Ha3bIBaThb IMOPTATHUBHBIE KOMIIbIOTEPHBIE
TECTEphI, CIyXallue i1 JUAarHOCTUKH PA3JIMYHBIX D3JIEKTPOHHBIX CHCTEM
yrOpaBieHus: (MPEXKIE BCETO CHUCTEM YIPABICHUS JABUTATENIEM) IOCPEICTBOM
CUMTBIBaHUS IUPPOBON MHGOPMALIMHK [0 JIMHUU MOCJIEI0BATEILHOIO HHTEpdeiica
JUArHOCTUYECKOTO pa3beMa aBTOMOOMIIS.

Haubonee mupoKMMU BO3MOMXKHOCTSIMU 0O0JIaal0T CIIEHUATU3UPOBAHHbIE
CKAHEPBI, HUCIOJIb3YEMbIE CEPBUCHON CETHIO TOrO WA HWHOTO MPOU3BOIAUTEINS.
['maBHBIE HEAOCTATKHA ATHX NPUOOPOB - CIEUUATH3AIMSI HA MOJENAX OIHOTO
IIPOU3BOJMTENISA, BBICOKAsI LIEHA U BO3MOXHOCTh IMOKYIIKM TOJBKO Ha JHIJIEPCKUX
YCIIOBHUSX.

CkaHepbl, IOCTaBISIEMbIE  Ha  PBIHOK  HEAaBTOPU30BaHHBIX  (HE
NPUHALIEKAIIMX TUIEPCKON CETH) PEMOHTHBIX MPEANPUATHNA, UMEIOT MEHBIINE
(yHKIHOHAIBHBIE BO3MOXHOCTH, OJIHAKO, KaK IMOKa3bIBAE€T OMbBIT, O0Jiee YeEM B
90% ciyyaeB 3TMX BO3MOXHOCTEM BIIOJHE JTOCTATOYHO ISl HAXOXKJICHUS TOW WIIN
MHOW HeucnpaBHOCTU. HeCOMHEHHBIM NPEUMYLIECTBOM TaKUX MPUOOPOB mepen
JUIEPCKUMHU  SIBIIIETCS  BO3MOXHOCTh  TECTHPOBAaHUS I[IUPOKOTO  CIIEKTpA
aBTOMOOMJIEH pa3JINYHBIX POU3BOIUTENCH.

Puc. 7. Ckanep X-431

B03MOXXHOCTH CKaHEpOB MpHU TECTUPOBAHUM KOHKPETHOTO aBTOMOOWIIS
3a4aCTyI0 OMPEIEISIIOTCS AUATHOCTUYECKUMH (DYHKIMSMU TECTUPYEMOTO OJioKa
yIOpPABJICHHS, OJHAKO, KaK TMPaBUIIO, OOECIEUYMBAIOTCS CIICAYIONINE PEKUMBI:
CUMTHIBAHME W CTUpPAHUE KOJOB OIIMMOOK, BHIBOA HHU(PPOBBIX MapaMeTPOB B
peasbHOM MaciiTade BPEMEHHM W YIPABICHHUE HEKOTOPHIMU HCTIOTHUTEIHHBIMH
mexanusmamu. Ha puc. 7 nzo6paxken npudop X-431.

Kpome omucanHoro BbIllie 000PYIOBaHUS CYIIECTBYET OOJBIIIOE YHCIIO
Y3KOCTICIIMAIM3UPOBAHHBIX ~ MPUOOPOB,  TNPUMEHSIOIMMUXCA Ui MPOBEPKHU
(GYHKIIMOHUPOBAHUSA ~ PA3IMYHBIX  BXOJHBIX M BBIXOJHBIX  KOMITOHCHTOB
AJIEKTPOHHBIX CHCTEM yrpaBicHus. [Ipexie Bcero HeoOX0IuMO OTMETHUTh TECTEPHI
(GOpCYHOK, TecTephl PEryJasTOPOB XOJOCTOTO XOJa M TeCTephbl KOMIIOHEHTOB
CUCTEM 3KUTaHHSI.



He BaxHO, KakWe KOHKPETHO TEXHUYECKHE CpPEJICTBA JAUArHOCTUKU
MPUMEHSIOTCST Ha cepBHUce. Ba)kHO NUIb, YTOOBI MAarHOCT MOT U3MEPUTh C HX
MOMOIIIBIO 33JJaHHBIM HA0Op MapaMeTPOB B 33JJaHHBIX PEKUMaX PadOThI ABUTATEIIS.
B oaTomM  3akmiouaercss  OpaBUJIbHAs ~— TEXHOJIOTMSL ~ TECTHPOBAHUS U
nuarHoctupoBanust CY 1.

[TogOop AMArHOCTUYECKOTO OOOPYIOBAaHUSI MOKHO OCYIIECTBUTH JBYMSI
criocobamu.

ITepBoiii crioco6. [lynst ompeneneHus KOAOB OMIMOOK W BBIMOJIHEHUS
CEPBUCHBIX PETYJIUPOBOK IIEIECO0OpPA3HO TPHOOPECTH MOPTATUBHBIA MOTOP-
TecTep WM CKaHep. J[Js KOHTPOJIT TOKCHYHOCTH BBIXJIOITHBIX Ta30B MOXET OBITh
WCIIOJB30BaH 2-KOMIIOHEHTHBIM Ta30aHaiu3aTop, HECMOTPS Ha TO, 4YTO €ro
UCCJIEI0OBATENLCKUE CIIOCOOHOCTH B pabdOT€ C COBPEMEHHBIMHU JIBUTATEISIMU
HeBBICOKH. OAHAKO, €CIM CPEACTB JOCTATOYHO, TO BMECTO 2-KOMIIOHEHTHOTO
ra3oaHajii3aTopa JIyYllle HCIOJIb30BaTh 4- KOMIIOHEHTHBIA, KOTOPBIA IMO3BOJIUT
riIy0’ke HMCCIeIoBaTh MPOIECC CTOpaHMs CMECH B JIBUTaTeNsX, 000PYIOBAaHHBIX
KaTAJIMTUYECKUMH HEUTpalu3aTopaMu. ITOT NPUOOpP MOKHO TAaKXKE UCIOJIb30BATh
B KQYeCTBE MHCTPYMEHTA BXOJHOTO W BBIXOJHOTO KOHTPOJS aBTOMOOMIIEH. [[ms
JIMarHOCTUKHU CUCTEM 3a)KUTaHUsl, JaTYMKOB M UCHOJHUTENBHBIX ycTporcTB CVY /]
HE0OX0AMMO BbIOpaTh ocHmiorpad ¥ €MKOCTHBIC JATUYUKH, MOJKIIOYAaEMbIE K
BBICOKOBOJIBTHBIM ITPOBOJIAM.

Jlns skcrmpecc OlEeHKH o0miel paboToCOCOOHOCTH JBUTraTelis, a TaKkKe
COCTOSIHUSI LIMJIMHIPOTIOPIIIHEBOM TPYIIIBI U KJIAMAHHOTO MEXaHU3Ma KEJIaTeJIbHO
npuoOpecTH Takue MPUOOPHI, KaK KOMIIPECCOMETP, BAKKYMMETP U CTETOCKOIL.
[TapameTpbl TUIPABIMYECKONM 4YACTU PA3IMYHBIX CHUCTEM BIPBICKA MOXHO
MPOBEPUTH C MOMOIILIO KOMIUIEKTA ISl U3MEPEHUS JIaBJICHUsS] TOIUiMBa. MHoOrue
npoOjieMbl B CHUCTEMaxX 3a)XWTaHUS MOXXHO BBISIBUTh, BOCIIOJIb30BaBIIUCH
cTpobockomoM. s aTUX ke 1enel moHagoOuTcs UCKPOBOW paspsanHuk. Mmes B
BUJly, 4YTO JIBUTATelhb OCHAIIEH OOJIBIIUM  KOJMYECTBOM  Pa3JIMYHOTO
JIEKTPOOOOPYIOBaHUsA, [l OOHAapy>KEHHMsI €ro HEUCIPaBHOCTEH MOKHO
UCIIOJB30BaTh  MyJbTUMETp. lIpudem iKemartenbHO  CHEeNUATN3UPOBAHHBIN,
aBTOMOOWIBHBIN. Hapsimy ¢ MyabTUMETpOM JUIsl JUArHOCTUKH DJEKTPOIICTICH
MOHAI00UTCS MPOOHUK ¢ KOHTPOJILHOM JIAMITOH.

Bropyto cnoco6. CTpykTypa AMarHOCTUYECKOTO KOMITJIEKCA B CPABHEHHH C
«OIOHKETHON» MOJACNBI0 MPAKTUYECKH HE HM3MEHSETCS. 3aTO OH MpeTeprieBaeT
KaueCTBEHHbIC M3MEHEHUSA. B «Tom-Mojenuy OpUeHTUPYIOTCS Ha HCIOJIb30BaHUU
MPUOOPOB CAMBIX COBPEMEHHBIX U MMPOU3BOIUTEIIBHBIX BEPCUM.

Ecnu peur wuzmer o0 HW3MEPEHMM TOKCUYHOCTH BBIXJIONMHBIX Ta30B, TO
BbIOMpaeTcs 4-X WiuM S5-KOMIIOHEHTHBIM Ta3zoaHanuzaTop. KoOHCOJbHBIE Bepcuu
MOTOP-TECTEPOB OCHAIIIEHBI BCTPOCHHBIM MPUHTEPOM, SKCHEPTHOM CUCTEMOU U
UMEIOT MHOTO COBMEIIEHHBIX (YHKIWNA, HAaNmpuMep, IUArHOCTUKA CHUCTEM
3KUTaHUS, U3MEPEHHUE KOMIIPECCHM B IWJIMHApaX ABUTATENS MO BEIUYMHE TOKA
MOTPEOISIEMOTO CTAPTEPOM, U JIPYTHE.

Yro kacaercsa kBanupuKaud pabOTHUKOB, TO OHA MOXKET ObITh YyTh HIDKE.
DTO OOBIICHSETCS TEM, YTO MPAKTUUCCKUN OTBIT M 3HAHUS TUArHOCTA MOTYT OBITh



3aMEHEHBI TPETYCMOTPEHHBIMH B TpUOOpax BBICOKOW IIEHOBOW TPYMIIBI
aBTOMATHU3UPOBAHHBIMU ITOPUTMAMH, IKCIIEPTHBIMHU CUCTEMaMH,
HH(POPMAITMOHHBIMHU Oa3aMH.



IIpunoxenue 2

AHaJIN3 pe3yJbTATOB H3MepeHUii 0011eli JUATHOCTUKHU U COCTABJIeHHE
AJITOPUTMA NMOUCKA HEHCIIPABHOCTH.

Ha »rame oOumieit QuarHOCTUKU MPOU3BOAUTCS H3MEPEHHE PA3THYHBIX
COBOKYIHOCTEH TMapaMeTpoOB M aHalu3 pe3yJIbTaTOB HW3MEPEHUU Ha MpeaMeT
cOoOTBEeTCTBUSl ycTaHOBIEeHHBIM HopMaMm. CormacHo ['OCT Takoil mpoiiecc
0003HaYal0T TEPMUHOM TECTHPOBAHNE TEXHUIECKOTO COCTOSHUS.

UtoOBl aHAM3UPOBATh U CPABHUBATH PE3YJIbTATHI MOTYUYECHHBIX W3MEPCHHM
HEOOXOJMMO COCTaBUThH TAOJIMIlY JMATHOCTUYECKUX M PETYIUPOBOYHBIX JTAHHBIX
JUISL ABUTATENS] aBTOMOOWJIS, MOCTYNUBIIEro B peMOHT. Tabnuiia cocraBisieTcs Ha
OCHOBE aHaJIN3a TEXHUICCKOU JINTEPaTyphl MO JIBUTATEITIO aBTOMOOHIIS.

PaccmoTpum mpumep aHanuza pe3yibTaTOB MOJYyYEHHBIX u3MepeHuil. Ha
sTane TmpuemMku aBTomoOuiss BA3 (0e3 karamuszatopa) B PEMOHT ObUIH
chOpMyIUpPOBaHbl JE(PEKTHI: «IMOTEPSI MOIIHOCTUY», «IUIOXash IMPUEMHUCTOCTHY;
«TIOBBIIICHHBIN PACXO/1 TOTLTUBAY.

Pe3ynbTaThl M3MEpeHHit OCTAIbHBIX TAPAMETPOB MPECTABIICHBI B TaOJIUIIAX
lu2.

W3 monmydeHHBIX J@aHHBIX BHJHO, YTO KOJOB omuOok HeT. Ho sTo He
o3HauaeT, yTo OCY]l HE HMMeeT HEUCHPABHOCTEW, TaK KAaK €€ BO3MOMXKHOCTHU
CaMOJIMaTHOCTHKHU JOCTATOYHO OTPaHUYCHBI. ECITM CHUTHAN OT AaTdnWKa HEBEPHBIH,
HO €Tr0 BEJIMYMHA HE BBINIIA 32 JOIMYCTUMBIA TpEnes, TO KOJ HEUCIPABHOCTH HE
3aMMIIeTcs B MaMsATh. Hampumep, ecinu maTyuk TeMIlepaTypbl HE MEHSET CBOE
COMPOTHUBJICHUE TPU U3MCHEHUH TEMIIEPaTyphl, TO KOJ HEHCIPABHOCTH 3aIl¥CaH
He Oyner, XOTs JABUraTellb paldoTaeT IUIOXO, TAaK KaK HENpaBUIbHO OyJler
pacCUYHMTaH yroj ONMEPEeKeHHs 3KUTaHUs U JUTUTEILHOCTh BPEMEHH BIPHICKA, YTO
MPUBEACT K YXYAIEHUIO €37J0BbIX XapaKTEPUCTUK aBTOMOOMIIS.

ONEeKTpOHHBIA  OJIOK  yOpaBjiCHHS  aHAIM3UPYET  HEUCIPABHOCTH,
OTHOCSAIIMECS K OJIGKTPOHHBIM  LemsaM. MeXxaHuueckrue HEUCIPaBHOCTH
(HeTmpaBWIIbHBIE 3230l B KJIallaHAX, HU3Kasi KOMIIPECCHUs, MOJICOC BO3/lyXa | T.1I.),
HEUCIIPAaBHOCTH TOIUIMBHOW CHCTEMbl WJIM BBIXJIOTHOM CHUCTEMBI TpeOyIOT
JMArHOCTHKH C TIOMOIIBIO BCIIOMOTATENbHBIX TUAarHOCTUYECKUX YCTPOMCTB.

N3 Tabmumpl 1 BUIHO, YTO COJEp)KaHKME BBIXJIONMHBIX Ta30B Ha 00OpOTax
xoJsioctoro xojaa 850 06/MuH cooTBETCTBYIOT HOpMaM. OHako Ha obopoTtax 3000
00/MuH HaOMoMaeTcs pe3koe odeaHenne cMmecu (coaepxanue CO HMXE HOPMBI U
3applmieHHOe 3HadueHne CH), T.e. kKonMM4YecTBO BO3ayXa BO BIIYCKHOM CHCTEME
ocTaéTcs MPSKHUM, a TOIUIMBA TOAaeTcs HeaoctarodHo. [loaromy Habmromaercs
ype3MepHO 0oJibIoe coaepkanue kuciopozaa (Oz), 1 KIMeeT MECTO 3alpeIeabHOe
3HaueHue JnaMmOma. CHmkaercss 3Hauenne CO; 1o 9%, kotopoe siBIsieTcCs
KpuTepueM 3p(HEKTUBHOCTH CTOPAHUS TOILIUBA.



Tabmura 1
Cojep:kaHre BBIXJIOMHBIX 'a30B

n, 00/MuH CO CH CO2 02 A
850 0,80% 150 yam 14% 1,1% 1,05
3000 0,05% 500 uam 9% 5% 1,4

N3 Tabmuupl 2 BUAHO, YTO BEIUMYMHA NPOOMBHBIX HANPSIKEHUNA Ha
ANEKTPOAAX CBEUEH 3aKUTI'aHUS NPUMEPHO OJWHAKOBA MU COOTBETCTBYET HOPMAM.
[ToaTomy cuctema 3axuranusi paboTaeT HOpMaJIbHO, U KOMIIPECCHSI 110 LIMJIMHIpPaM
JIBUTATENS 10JKHA OBITh IPUMEPHO OJIMHAKOBOIL.

Tabmuma 2
3HayeHus NPOOMBHBIX HANIPSHKEHUH MO LMJIMHJIPaM JIBUraTelis
[IpoOuBHoe | Humuuap Nel | Humuugp Ne2 | Hummugp Ne3 | Humuniap Ned

HaIpsKEHUE,
KV 38 41 40 39

N3 Tabnuibl 3 BUAHO, YTO BETUYMHA KOMIIPECCUU MO WJIMHpaM Xopolas,
a pasHMIIA B IOKA3aHMAX 110 HWIMHAPAM JBHTarels He mpesbimaer 1,0 krc/cm?,
Kpome toro, u3 Tabmuuel 1 BHIHO, YTO Ha XOJOCTOM XOAY COJEp KaHUs
YIJIEBOJOPOJOB COOTBETCTBYIOT HOpME. IloaTOMYy MOXKHO yTBEp)KIarTh, 4TO C
MEXaHUKOM JABUTATEIl BCE HOPMAJIBHO.

Tabnuna 3
3HauyeHHe KOMIIPECCHH IO [IWIMHJPaM JIBUTaTENs
Komnpeccust, | Humuaap Nel | Huwmnaap Ne2 | Humunap Ne3 | Hunuuaap Ned
Krc/cm? 11,3 12,0 11,8 11.7

LlBer cBeuel 3axuranus, Tadbiuua 4 CBETJIO-CEPhI, YTO COOTBETCTBYET
00€ITHEHHOU CMECH.

Tabmauma 4
I[BeTa KOHycCa CBeYeil 3aKUTaHUS
[[BeT koHyCa Humuaap Nel | Humunaap No2 | Hunuaap Ne3 | Hunuaap Ned
cBeYeH CBETJIO-CEPBIM | CBETIIO-CEPBIN | CBETJIO-CEPBIU CBETJIO-
3aKUTaHUs cepbId

Takum o0pa3oM, mnpuunHa [A€(PEKTOB («IIOTEPS MOILIHOCTHY, «ILIOXas
MIPUEMUCTOCTbY»; «IOBBIIIEHHBI pacxoJ TOIUIMBA») KPOETCS B YPE3MEPHOM
oOelHEHUH CMECH Ha TOBBIIIEHHBIX 000poTax. Pe3ynbTaThl NpenaBapUTENbHBIX
WU3MEPEHUI NOKA3aIM, YTO MEXaHWYECKas 4YacTh JIBUTATENsS M CHCTEMA 3aKUTaHUs
pabotaror ucnpaBHo. [loaToMy MpUYUHBI TOSBIEHUS 1E(PEKTOB MOTYT OBITh U3-3a
HeHcrpaBHOCTEN TOIUIMBHON cuctembl Wi DCYJl. OaHON U3 BEpOSTHBIX MPUYUH



HEUCIPABHOCTEH TOIUTUBHOM CHCTEMbI MOXXET OBbITh MOHM)KEHHOE JaBJICHHE B
TOIJTMBHOM MAarucTpajy Ha TMOBBIIIEHHBIX 000pOTaX M3-3a 3arps3HEHUI MPUEMHOM
CeTKH OeH300aKa, TOIUIMBHOIO (UIBTPA, HEUCHPABHOCTH PETYJISTOpa JIaBJICHUS
TOILIMBA WJIM HEUCHPABHOCTH TOIUIMBHOTO Hacoca. J[pyroil mpuyrHON MOXKET ObITh
3aCOpPEHHME TOIUIMBHBIX ()OPCYHOK. DTH MPUYMHBI MOTYT TPUBECTH K OOEAHEHUIO
CMECH Ha MOBBIIIIEHHBIX 000pOTaX JBUTATEIIS.

BepostapiMu  mpuunHamMu  HeucnpaBHocTed B OCY]J[  moryr  ObITh
HEUCHPABHOCTH JIaTYMKa MaccoBOro pacxoja Bo3ayxa (JAMPB), natunka nonoxxeHus
JPOCCENBHON  3aCTIOHKU (AITA3) wnmm  >IeKTpOHHOro OJIOKa  yIpaBJeHUs
apromobmneM. Ecmu curnan ¢ JIMPB neBepusiil, To OBY Oymer paccuuThIBaTh
KOJIMYECTBO TOIUIMBA, KOTOPOE HE COOTBETCTBYET PEAIILHOMY pPACXOAy BO3AyXa H
TOITMBHASL CMECh MOXKET CTaTh O0OETHEHHOM Ha peKMME MOBBIILIEHHBIX 000POTOB.

Ha ocHOBaHMM BbIIIE CKA3aHHOTO COCTaBUM AJITOPUTM JAJIbHEHIINX TOUCKOB.

CyliecTByIOT ~MHOTOYMCIEHHBIE 0a3bl JaHHBIX CO  BCEBO3MOYKHOM
uHpopMalmel, HeoOXOAUMON B MpOILIECCE PEMOHTA U OLCHKM TEXHUYECKOTO
cocrosinug DCY [ pa3nuuHbIX MapOK aBTOMOOMIICH.

B anroputme mowcka AOMKHBI OBITh YKa3aHbl HOPMATHUBHBIE MapaMeTphI
KOHTpOJIL I OTHenbHBIX 3yeMeHToB OCVY]I. B cocraB anropurma IOMCKa
HEUCIIPAaBHOCTH  BKJIFOYAIOTCS OCHOBHBIE W BCIIOMOTaTElbHBIE  OIEpaLU,
BBITNIOJIHAEMbIE BO BpeMs oOmiei auarHoctuku. IlpuMep cocraBieHust aaropurMa
ITOMCKA MPEICTABJIEH HA PUC. 8.

[Iposeputsb KOzBI [IpoBeputs IposepuTh IIpoBEpPHTEL TATYNK YACTOTHI
CaMOJIMarHOCTHKH OJIOKa > yrox > dassbl > BPAILCHHS H [I0JI0KEHS
YUPABJICHUA ABATATC/ICM OIIEpEKEHHA rasopacmnpee KOJICHYaTOro Bajla

v v
TpoBEPUTE NaTUYUK TEMIIEPATYPHI TIpOBEPHUTE MATYHK MOJIOKEHUS ConpoTusiieHne
OXJIKIAIOIEH KUKOCTH TBUTATEIS pacnpenenuTenrHOro Bajia =500 — 800 Om
v
[TposepuTh TIpoBepUTH MOMYIb ITpoBepHTH GJIOK yIpaBIEHUS

A 4

ATYUK
J€TOHAIIUHU

3aKUTraHUs JABHUIaTCICM

A 4

Temp./ConpoTus.
20" C /2500 Om

\ 4

A 4

Temp./ComnpoTus.

40" C/ 1250 Om
80° C/3250m

20" C /2500 Om
40° C /1250 Om

Puc. 8. AnroputMm novcka HEUCIPABHOCTH.

Konen nposepku
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BBenenne

MGTOI[I/ILICCKI/IG YKazaHud W 3adaHuA JJIsI  BBIIOJHCHUSA CaMOCTOSTEILHOU pa60TbI
CTYJEHTaMH MO TUCIUIUIMHE «J/{MarHOCTHYEeCKHEe HOPMATHBBD) MO HAMPABICHHUIO MOATOTOBKU
6akanaBpoB: 23.03.03 Dkcrutyaraiusi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB

Metoauueckoe mocoOue COIAEPKUT BeChb HEOOXOMUMBIA MaTepuan AJis BBINOJTHEHUS
CaMOCTOSITENILHOM paOOThI 10 TUCHUTUTHHE «J{MarHOCTHYECKUE HOPMATHUBBDY.

B nannom mMeToamueckoM MocoOuM MpUBEIEHbBI TEMbI M BOIPOCHI ISl CAMOCTOSTEIHLHOTO
A3YYECHUSL.



1.001mas xapakTepucTHKA CAMOCTOSATEJIbHOM padoThl CTyAeHTa

CamocrosTenbHas paboTa — 3TO BUJ y4eOHON JEATENbHOCTH, BBINOJHAEMBIN ydallluMCs
0e3 HENOCPEICTBEHHOIO KOHTAaKTa C IPENojaBaTeleM MM YIPaBISEMbIH IPENoaaBaTesieM
OIIOCPEI0BAaHO Yepe3 CleluallbHble YueOHbIe MaTepHalibl; HEOThEMIIEMOE 00s3aTEIbHOE 3BEHO
npolecca 00y4eHusl, IpeyCMaTpUBaroIlee MPEXkAe BCEro UHANBUAYAIbHYIO padoTy ydaluxcs
B COOTBETCTBHMHM C YCTAaHOBKOM NpenoaaBarens Wik ydeOHUKa, IPOrpaMMbl 00yUeHHUS.

Ha coBpeMeHHOM 3Tame caMOCTOSITENbHYIO PabOTy CTyJEeHTa CIeAyeT pa3[geluTh Ha
paboTy ¢ OyMaXHbIMH HCTOYHMKAMU HHGOpPMALMU, T.e. Y4EOHHKAMH, METOAUYECKHMHU
ocoOUsMHU, MOHOTPAQHIMHU, KypHAJIAMU U T.JI. M IEKTPOHHBIMU UCTOUYHUKAMHU HH(DOpMAIUH,
T.€. JOCTYH K 3JIEKTPOHHBIM pecypcam uepes VHTepHer.

CeromHsi caMOCTOSITENbHYIO pa0OTy CTyIEHTAa HEBO3MOXKHO MpPEACTaBUTh  0e3
UCMONb30BaHUs HMHPOpManumoHHOW cetn — HMHrtepHer. HeoOXoauMocTh HCHOIB30BaHUSA
I/IHTepHeTa BO3HHKACT HC TOJIBKO IIPHU MNOATOTOBKE K IMPAKTUYCCKHUM U CCMHUHAPCKUM 3aHATHAM,
HO, B OOJIbIIEH CTENeHH, PU HAIIMCAHUU PA3JIMYHBIX UCCIIE0BATEIbCKUX U TBOPUYECKUX paloT.
MHorue coBpeMeHHbIE MOHOTpaduy, MEPUOINUECKHE )KYPHAJIbl U3AaHbI TOJIBKO B JJIEKTPOHHOM
BUJIE U C HUMHU MO>XHO [T0O3HAKOMUTBCSI TOJIBKO B VIHTEpHeTE.

Hesn u 3ana4dm  caMOCTOSITENIbHOW PpadoThl: (HOPMUPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSITEJIbHOMY TIO3HAaHUIO U 00YUYEHHUIO0, TOUCKY JINTEPATYypbl, 00001EeHII0, O)OPMIICHUIO U
MNpEACTAaBJICHHUIO IIOJYUCHHBIX PE3YJILTATOB, HX KPUTHYCCKOMY aHaJIn3y, IOUCKY HOBBIX H
HEOPJIMHAPHBIX PEIEeHHH, apryMEHTHPOBAaHHOMY OTCTaUBaHMIO CBOMX IpPEIIOKEHUN, YMEHUMN
IIOArOTOBKH BI)ICTYHJICHI/Iﬁ 1 BCICHU [[HCKyCCHﬁ.

KoMnerenuuu Oﬁyqalomerocsn, (bopanyeMble B pe3yJibTaTe OCBOCHUSA NUCHUITIMNHBI
HaumeHoBaHue KOMIEeTEHIIMU

Kon, popmynupoBka nnaukaTopa [Inanupyemsblie pe3ysIbTaThl
o0yueHus IO TUCITUILTNHE
(MOTyITI0), XapaKTEePU3YIOIINe
sTanbl GOPMUPOBAHUS

KOMHCTGHHI/IfI, HHJUKAaTOPOB

Kon, popmynuposka
KOMIIETEHIINH

[1K-2 'oTOBHOCTH K

WN/1-1nk-2 Bmageer meTogamu

['0TOBHOCTBH K KOHTPOJIIO

KOHTPOJIIO IIPOBEPKH HAINUHS H3MCHEHHI TEXHUYECKOTO COCTOSHUS
COCTOSIHUS CpeICTB HCIIOJIb30BAaHUEM CPE/ICTB
TPAHCTIOPTHBIX TEXHUYECKOTO JUArHOCTUPOBAHUS
P P N/I-2nx-2 Biageet meTomamu a p
CPEJICTB C
WU3MEPEHUS U POBEPKU
HCIIOJIb30BaHUEM
rapaMeTpoOB TEXHUYECKOTO
CpEeNCTB
COCTOSIHMSI TPAHCIIOPTHBIX
TEXHUYECKOTO
CpenCTB
JTNarHOCTHPOBAHMS
2. Ilnau - rpauk BbINOJHEHUS CAMOCTOSITEIbHOM Pad0ThI
Kongpr CpencrtBa n O0BeEM 4acoB, B TOM YHCIIE
peanu3yemsl TEXHOJIOTUHU CpPC Konrakth Bcero
X OLICHKHU as pabota
Bun nesrenpHoCTH
KOMIIETEHI! c
o CTYJICHTOB
i, Mpemno/aBa
WHMKATOpa TeneM
(0B)
5 cemecTp
[1K-2 CaMoCTOSTENBHOE Co0OecenoBanue 30 4 34
(MA-1; UN1-2) | usydeHHe JTUTEPATypPhI
10 TeMaM




| Ne 1-4 |
Wroro 3a 5 cemectp 30 4 34
6 cemecTp
[TK-2 CaMocTosiTenpbHOe CobecenoBanue 55 5 60
(MA-1; UA-2) | usydeHHE TUTEPATYPHI
0 TeMaM
No 5-8
[TK-2 [ToaroroBka k OTtuér 10 3 13
(MA-1; 11-2) PaKTHYECKUM (MTMCbMEHHBIIA)
3aHATUSIM
[1K-2 Hamnucanue kypcoBoro OTtuér 18 2 20
(MA-1; U1-2) HpOEKTa (mMCHMEHHBIH)
Hroro 3a 6 cemecTp 83 10 93
Hroro 113 14 127

3.MeToanyecKue peKOMeHAAIUH 110 H3YYEHHUIO TEOPEeTHYECKOr0 MaTepuasia

3.1. Buo camocmosamenvroil pabomol: camocmonamenbHoe uzyueHue Jumepanmypol

N3yyars y4eOHyr0 AMCUMIUIUHY «J/{MarHOCTHYECKHE HOPMATHBBI» PEKOMEHIYeTCs IO
TeMaM, NPEJBAPUTEIbHO O3HAKOMMBIIKCH C COAEpPKAHMEM KaXJ0M M3 HUX B IpOrpaMMme
quciumivHel.  [Ipy TeopeTHdyeckoM H3yYeHUW TUCHUILUIMHBI CTYIEHT JOJDKEH MOJb30BaThCs
COOTBETCTBYMOILEH JuTeparypoil. IlpumepHbIii mepedeHb JIUTEpaTypbl NpUBEIEH B padoueit
nmporpaMme

Jlnst Goiiee MOJIHOTO OCBOEHHSI YU4€OHOTO MaTepuana CTYACHTaM YHTAIOTCS JIEKIUU TI0
BaXHEHMIIMM pazlienaM U TeMaM y4eOHOlN muciuruimHbl. Ha jexnusx u3nararorcs U JeTallbHO
paccmaTtpuBaloTcs  Haubojiee  BaKHbIE  BOIPOCHL,  COCTaBISIOIIME  TEOPETHUUECKUH U
NpakTUYeCKUH QyHIAMEHT AUCHUILTUHBL.

Hmozoewtii npodykm: KoHCneKm 1eKyuil

Cpeocmea u mexnonozuu oyenku: Cobecedosanue

Kpumepuu ouenuganus: OneHKa «OTIMYHOY» BBICTABIIAETCS CTYIEHTY, €CIH B MOJHOM
o0beMe U3yUYeH Kypc JaHHOM TUCHUIUIMHBI U BBIITOJHEHbI IPAKTHUECKUE 3aJaHHs

OneHka «XOpoIlo» BBICTABIAETCS CTYIEHTY, €CIIM JOCTaTOYHO IOJHO H3Y4YeH KypcC
JAHHOW JUCLMIIINHBI U BBIIIOJIHEHBI IPAKTUYECKUE 3a/1aHUS

OneHka «yIOBJIETBOPUTENBHO» BBICTABISAETCS CTYACHTY, HEJOCTATOYHO €CJIM IOJIHO
M3Y4€H KypC JaHHOW JUCLMIUIMHBI U BBIIIOJIHEHBI IPAKTUYECKUE 3aJaHUs

OneHka «HeyIOBJIETBOPUTEIBHO) BBICTABIISIETCA CTYINEHTY, €CIM OTCYTCTBYIOT 3HAHUS U
MPAKTUYECKHE HABbIKU 0 JaHHOW AMCLHUILINHE.

Tembl 17151 CAMOCTOSITEJILHOTO U3YUEHMUSI:

OCHOBHBbIE IOHATHS O IMArHOCTUYECKUX HOPMATUBaX.

OCHOBHBIE dTaNbl JUATHOCTUKH aBTOMOOMIIEH.

JlnarHocTruueckre HOPMATUBBI AJIEKTPOHHBIX CHCTEM YIPABJICHHS aBTOMOOUIIS.
Jnarnoctuueckre HOPMaTHUBBI CUCTEMBI HEUTpaIU3aIlii OTPAOOTABIIHX Ta30B.
JlmarHocTrueckre HOPMATUBBI ATIEKTPOTEXHUYECKUX CUCTEM aBTOMOOMIIS.
Jnarsoctuueckre HOPMaTHUBBI TOTUIUBHBIX CUCTEM aBTOMOOWIIS.
JlmarHocTrueckre HOPMaTUBBI PJIEMEHTOB TPAHCMUCCUHU aBTOMOOUIIEH.
Jnarnoctuueckre HOpMaTHBBI TOPMO3HOU CHCTEMBI aBTOMOOHIIS.

NN E

3.2. Buo camocmosamenvHoli padomovl: 0020MOBKA K NPAKMUYECKUM 3AHAMUAM
Hmozoewlii npodykm: 0TYET TI0 IPAKTUYECKOHN paboTe
Cpeocmea u mexnonozuu oyeHKU: 3aIUTa OTYETA



Kpumepuu oyenueanua: OLeHKka «OTIIMYHOY» BBICTABISETCS CTYACHTY, €CIHU B MTOJIHOM
o0beMe U3yUYeH Kypc JAaHHOM JUCLUIUIMHBL U BBIIIOJHEHbI IPAKTUUECKUE 3a1aHUs

OneHka «XOpollo» BBICTABIAETCS CTYIEHTY, €CIIM JOCTaTOYHO IIOJIHO H3Y4YEH KypcC
JTAHHOM TUCLMIUIMHBI U BBIITOJHEHBI IIPAKTUYECKUE 3a/1aHUS

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, HEJOCTATOYHO, €CJIU I10JIHO
U3y4eH Kypc JAaHHOM JUCLUIUIMHBI U BBIIIOJHEHbI IPAKTUYECKUE 3a/1aHUS

OneHka «HeyI0BJIETBOPUTEIBHO) BBICTABIISIETCSA CTYIAEHTY, €CJIM OTCYTCTBYIOT 3HAHUS U
IPAaKTUYECKHE HaBBIKU IO JAHHOW JUCLUIUINHE

4.3. Buo npakmuueckou paoomot: Kypcoeoii npoexm

N3ydare y4eOHYIO AUCHHUIUINHY «J/{MarHOCTUYECKUE HOPMATHBBI» PEKOMEHIYeTCs IO
TeMaM, NPEIBAPUTEILHO O3HAKOMMBIIHUCH C COACpPKAHMEM KaKJI0M M3 HUX B IpOrpaMme
nucuuiiuHel.  [Ipu TeopeTnyeckoM M3YYeHUHM IUCHUMIUIMHBI CTYACHT JOJDKEH IO0JIb30BaThCs
COOTBETCTBYMOIIEH NuTeparypoil. [lpumepHBIii mepedeHb nUTEepaTypbl NMpPUBEIACH B paboueit
nporpamme

Jlisa Gomnee MONMHOTO OCBOCHHUSA Yy4eOHOro MaTepuasia CTYACHTaM YMTAIOTCS JIEKIUU TI0
BOXHEHIIMM pa3lieiaM W TeMaM Y4eOHON MuCHUIUIMHBL. Ha JeKIusx u3nararorcs U JeTabHO
paccMaTpuBalOTCA  HaumOoJee BaKHbIE BOMPOCHI, COCTABISIONIUME TEOPETHUECKUH U
MPaKTHICeCKUA (QYHIaMEHT AUCIHUILINHBL.

Hmozoewtii npodykm: Hanucanue Kypcosozo npoekma

Cpeocmea u mexnonozuu oyenKu: omyem (NUCbMEHHDbLIL)

Kpumepuu oyenueanua: OLeHKa «OTIUYHOY» BBICTABISAECTCA CTYJEHTY, €CJIM B MOJHOM
00beMe U3yUdeH KypC JaHHOU TUCHUILIIMHBI U BBIIIOJTHEHBI MPAKTHYECKUE 3aJaHUs

OneHkKa «XOpOoII0» BBICTABIAETCA CTYIEHTY, €CJIM JOCTATOYHO IMOJHO H3Y4YeH KYypC
JTAHHOM JAMCIUIUIMHBI U BBITIOJHEHBI TPAKTUYECKUE 3aTaHUS

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIAEHTY, HEIOCTATOYHO, €CIU IOJHO
M3Yy4eH KypcC JaHHOW AUCITUTUTMHBI U BBITIOJIHEHBI TPAKTUUECKHE 3aaHus

OueHka «HeyIOBIETBOPUTEIBHO)» BBICTABIIAETCS CTYACHTY, €CJIM OTCYTCTBYIOT 3HAHUS U
MPaKTUYECKHE HABBIKYU TI0 JJAHHOM JUCIUILINHE

4. Metoauyeckue yKazaHUsA
1. Meroauueckue yKa3aHUS IO BBIMOJHEHUIO NPAKTUYECKUX paboT MO JAUCHUILIMHE
«/IlnarHocTrueckre HOpMAaTHUBBI», HampaBieHHus noAarotoBku 23.03.03 - DOkcmmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIINH U KOMIUJIEKCOB.
2. Meroanueckue yKazaHWsT TIO BBIMOJHEHHIO KYpPCOBOTO TIPOEKTa MO JUCHUTUIMHE
«/IlmarnocTueckne HOPMATHUBBI», HampaBieHHs noArotoBku 23.03.03 - DOkcruryatanus
TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIIH U KOMILJIEKCOB.

5.Meroanyeckue yKazaHus M0 MOAr0TOBKe K IK3aMeHY

ITpouenypa mpoBeaeHUs IK3aMeHa OCYIIECTBISIETCd B COOTBETCTBUM C llonoxkeHueMm o
MPOBEICHUN TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaly OOyJarolmxcs Mo
00pazoBaTeNbHBIM ITpOrpaMMaM BhIcIero oOpasoBanus B CKOY.

B sk3amMeHaIoHHbIN OUJIET BKITFOUAOTCS TPU BOMpPOCca (OJIMH BOIPOC ISl TPOBEPKH 3HAHUM U
JIBa BOIIpOCa AJIsl IPOBEPKN YMEHUH U HABBIKOB CTYJICHTA).

Jlnst moAroToBKY 1o Ouiietry oTBoAUThCS 30 MUHYT.

IIpy moaroroBke K OTBETY CTYIAEHTY NPENOCTABISIETCS NPABO MOJIB30BAHUS CIIPABOYHBIMU
TabIMIaMu

ITpu poBepke 1ab0paTOPHOro 3aJaHHs1, OLEHUBAIOTCS:

- 3HaHUE [IApaMeTpPa;

- IOCJIEOBATEIILHOCTD M PALIMOHAILHOCTD BHITOITHEHUSI.
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