ABTOINEKTPOHHKA
W, XOHACEBU: ans
CMPABOYHMK

Nno YCTPOWACTBY U PEMOHTY
3NEKTPOHHBLIX MPUEOPOB ABTOMOBMJ/IEN

©,

3NEKTPOHHbIE CUCTEMbI 3AXKUFAHUSA
ABTOMOBWUNEMN

\

KOHTPONNEPbI CUCTEM YNPABJIEHUA
CMECEOBPA30BAHMEM,
3AXXUITAHUEM, ABUTATEJIEM.

MOCKBA
2006




A.T. XOJACEBHY
T. U. XOACEBHY

CIIPABOYHHUK

I10 YCTPOMCTBY U PEMOHTY 5
JIEKTPOHHBIX IMPUBOPOB ABTOMOBWJIEN

Yacthb 5

IJEKTPOHHBIE CUCTEMBI 3AXKNTAHUA

KOHTPOJLIEPHI CUCTEM YIIPABJIEHUS
CMECEOBPA3OBAHWUEM,
3AKUTAHVIEM,
JIBUTATEJIEM.

MOCKBA, 2006

expert22 ana http://rutracker.org



http://rutracker.org

X70

BEK 32.844.1
X31

XonaceBuy A. I, Xonacesuu T. K.
CripaBOYHHK 110 YCTPOHCTBY M PEMOHTY DJIEKTPOHHBIX NMPHOOPOB aBTOMO-
6usnell. Yacte 5. DnekTpoHHBIE CHCTEMBI 3aKUraHusl. KOHTposieps cucteM

ynpasieHHs cMmeceobpa3oBaHHeM, 3axkMraHuem, asurarenem.—M.: JIMK
TIpecc,2006.-208 c.: ui.

ISBN 5-94074-300-5

HacTosuuii cnpaBo4YHHK COOEPXHUT AaHHBIE O PA3IMYHBIX YCTPOHCTBAX, UCTIONB-
3yeMBbIX B aBTOMOOMIIBHOM TeXHHMKe. MaTepHas CHCTEeMaTH3HpOBaH TakUM oOpa3oM,
4TOOBI YUTATEIL MOT 00ECTIEYUTh FPAMOTHYHO KCILTYaTal{HI0, TPUMEHEHHE, DEMOHT U
Jlaxe H3roTOBJIEHHEe aBTOMOOMIILHOTO AIeKTPooOOPYNOBaHHA B JOMAUIHUX YCIOBHSX.

B kuure Taxxke npeAcTaBieHbl NPUHUMIMAIbLHBIE CXEMbl M TEYaTHBIE IUIATHI
JIEKTPOHHBIX U3IEJHI HCIIONIb3YyEMbIX B aBBTOMOOHIIAX.

Kuura 6yner nosiesna LIMPOKOMY KpYry aBTOMOOHIIMCTOB M paaoiiobuTenei, a
TaKKe pabOTHMKAM PEMOHTHBIX CITY6 1 3aBO/IOB H3rOTaBIMBAIOIHMX JJIEKTPOoOOpY-
JIOBaHHUE 11 aBTOMOOHIICH.

BBK 32.844.1

B cBa3u ¢ 6onbinm o6beMoM HH$OpPMaLMK OTpakeHHOH B CIIpaBOYHHUKE, 3apaHee
NPOCHM U3BMHEHHS 32 BO3MOXKHbIE OMIMOKH M HETOHMHOCTH CleJlaHHble npu Habope
KHHTH. B nocie Iy1o1mx U3gaHHAX OHH OYIyT HCTIPaBIATHCA.

Bce aBropckue mpaBa 3amumensl. Hu onHa yacTe HacTosueil my6Gnukauuu He
MOxeT ObITb BOCIPOM3BEJEHA MM TiepejaHa B moboil ¢opMe nnu moOBIMU
CPEACTBaMH, BKIIOYass GOTOKOMMPOBAHHE W MarHUTHYIO 3alHCh, 6e3 MUCBMEHHOIO
paspellieHHs BlajeNnblia aBTOPCKOro IIpaBa.

© A.T. Xonacesuu, 2004
© T.W. Xonacesnu, 2004
© MK Mpece, 2006



COJEPXKAHHE

CoKpalieHHsl, IPHHATHIE B CIIPABOYHHKE .......coourveiierrioreesiaiiosionieesiassesssessessssssessssesions 4
BBEOIEHHE ..o 5
1. Cuerema ynpasiaeHus cmeceo0pazoBaHHeM
(CHCTEMA CHMIKEHHSA TOKCHUHOCTH) ....ouvuvinrviniriinimnesiisesestesesessnssssssnssssisnssssessos orssssses 7
1.1. Ha3nauenue, ycTpoHCTBO M paboTa CHCTEM CHIXKEHHA
TOKCHYHOCTH O0TpaboTaBIIMX ra3oB aBTOMOOHIEH BA3 . ... 8
1.1.1. CucreMa ynaBIHBaHHA MAPOB OEHIHMHA ......coooeeimimrececriiccenee e sseancns 8
CocraB CUCTEMBI YIABIHBAHUSA MAPOB OCHIMHA ...oceoueimreieuereeieninceneseenescene e eeeiens 9
Pa6oTa cHCTeMb! YIaBIMBAHUA MAPOB OCHIMHA .....coeeuemcmeeneeeeeiecereeeeceseineiense 9

1.1.2. CucreMa peuMpKyIALUMH U HEHTpaJIM3alHMK OTpaboTaBLINX ra3oB
VeTpo#icTBO U paboTa CHCTEMbI PELHPKYIIALNU 0TpaboTaBIINX [a30B
VYetpoiicTBo 1 paboTta cucTeMbl HeHTpanu3aluy oTpaboTaBIIHX ra3oB

1.1.3. CucreMa ynpaBiicHUS cMECeOOPa3OBAHUEM KaPOIOPATOPA .....voeerervecrreerucnions
CocraB CHCTEMBI yNpaBJICHHs cMece0Opa30BaHUEM KapOIOPATOPA ........c.cceevuecene
ONEKTPOHHBIN OJIOK YIIPABIIEHHS .....ovverivrrrenseecrecrvnsissaiseesaessesssssasseens
JIaTUMK KHUCIOPOIA .....ovvemevenncnee
JlaTuuK MOMHOH HArPY3KH .....coveerveneennen.

JlaTuuk TeMnepaTypbl HEHTPATHU3ATOPA ..cocvereueerverecesiencreecsernsannens
KoHueBo#H BBIKITIOUaTENh APOCCENbHON 3aCIOHKH Kap6ioparopa . =5
AXKTIOATOPDBY wssvsse surmisssusassssenss oesesnsses cvmssesss Si s Looss 1955348 4w E¥E e 1o 50 SHEUESTHF TSR AT HREOTNT VP EREES
Kap61opatop 21081-1107010-62 ........ccoeeriemieimiecreneneereeeceneseseseiessesiesesesesssaene
OCHOBHBIE peXXHMBI pabOTBI CHCTEMBI yIpaBleHHs cMeceoOpa3oBaHUeEM ......... 41
1.1.4. 3aMeHa ¥ OTKJIIOYEHHE IJIEMEHTOB CHCTEM CHHXXEHUS TOKCUYHOCTH ............ 42
2. MukponpoueccopHbie CHCTeMbl 32KHTaHHS 44
2.1. Cratyeckoe pacnpele/IeHHe BbICOKOTO HATPKEHUA ..ceeveereerierueerenrucsneiscoennees 45
2.2. IludpoBast MUKPOIPOIIECCOPHAS CHCTEMA 3AMKHTAHHUS ..evevveeeererceaererccrenereaeereriens 46

2.2.1. Kontpomnep MC 2713-01 (-02; -03) .eeeuereeireereeeernceereeeeeeneceeereecenees 46

2.2.2. Kontposiep KMI101.1 (KMI101.3) ..cooiveriiieiereeicreneeereeessteesesnssessse coennene 91

2.2.3. Konrpomnep MC 4004

2.2.4. Kontpomaep M313-000 ...t 94

2.2.5. Koutpomnep MKJ1105 (MHUKAC 5.4 208.3763-004) .....cocceeemececeerueecnnee. 107

2.2.6. MuxponpolueccopHas CHCTeMa 3aXXHTaHUsA

C KOHTPOJUIEPOM M MOIYJIEM BAKHUTAHHUI wo.evireenierinneneesissisneisiaesnessssesscsissessonses 115

2.2.7. ARanTHBHOE "MHXAHITOBCKOE" 3AMHUITAHHE «...c.eeieeeereeiereeneesereeerseeessesseessens 122

2.3. MCVY]] asroMo6uns “MOCKBHY - CBATOI'OP”
¢ aBuratesnieM “PEHO-F3R” ...ttt 123
Bausnue pa3nuyHbIX GaKTOPOB HA PACKOM TOTUTHBA ....cueeeeeemcenereemeencssnecsconcncscenses 130
2.4. MCY]1 aBroMo6mns BA3-21213 ¢ xonTposutepom "ITVS-6F"
U ABUTATEIIEM “BA3-212147 1,7 J et centteeeseesresse s canencsasansessennanes 131
2.5. MCVY]I c koutposwiepaM "BOSCH" MP7.0 .......ooiiieeeeeeteeeteteeee e 172

expert22 gns http://rutracker.org



http://rutracker.org

. CnipaBouHbIii MaTepHal 180

3.1. MexXIyHapOAHasA CHCTEMA EIMHHIL ....ooveermeienceeecreresensnssesesesseesarsesnessrsnesenns 180
3.2. KonoBas ¥ 1{BeTOBasi MAPKUPOBKA PEZUCTOPOB .....coueeurenerirmrnersersnseeeessnessesnenes 182
3.3. KonoBast ¥ 11BETOBast MAPKUPOBKA JHOMOB .....coueermrenireernrieramseesiessesessnesseessenes 184
3.4 IlBeToBas U KOZOBA MAPKUPOBKA TPAHIUCTOPOB ....oreeeeeereermmueenecrcrmernseeeenns 191
3.5. 3ameHa 3apy0eKHBIX TPAHZUCTOPOB ...coveemeemerueeceneeeen .o 200
3.6. TIapaMETPBI BAPHCTOPOB ...cevenveerenieneremeseeniesteeenirsieseesessseseseesnestssessstssesscsseneesessees 204

Jluteparypa 206

COKPAIIEHUSA, IPHHATBHIE B CHPABOYHHUKE

AB - akkyMynaTopHas Gatapes.

BC3 - OecKOHTaKTHast CUCTEMA 3a>KUTAHMS.

BMT - BepxHsa MEpTBas TOYKA.
B3 - BBIKJIIOYATEJIb 3KHTaHUA (3aMOK 3aXXHraHuA).

JIAJl - maruuk aGCONIOTHOTO JaBjeHUS.

JIBC - nBurarenb BHYTPEHHEro CrOpaHHs.

JK - AaTYMK KUcaopoaa (n1ambaa-3oHa).

JCA - naTyuk CKOPOCTH aBTOMOOHILA.

JATB - natuuk TemmepaTypsl BO3ayxa.

JATOX - naTuuk TeMrepaTypsl OXJaX/JaloHei ®KUIKOCTH.

KB - KOJIEHYaTblit Baj1 (KOJIEHBAT).

K3 - KaTylIKa 3a)XUraHus.
KM - xoaddunreHT nonesHoro aeicTau.

MCYV] - muxponpoueccopHas cUCTeMa yIpaBJIeHHs [(BUraTeaeM.

OK - OKTaH - KOppPEKTOp.

PXX - peryasaTop Xxoi0CTOro Xoaa.
C3 - CHCTEeMa 3aXKHMraHHs.

YO3 - yros onepexeHHs 3aXXKUTAHHUA.
XX - xonocToi xoz.

JAC - anexTpoABHXYILAs CHA.

expert22 gnsa http://rutracker.org



http://rutracker.org

BBEJEHHE

C KaXbIM TOZIOM pacuIMpseTcs MPHMEHEHHE MIEKTPOHHBIX NPUOOPOB M CHCTEM B
aBToMOOmIAX. CeHuac npakTHYEeCKH 06ast CHCTEMa IUEKTPOOOOPYHOBAHMA BKIIIOYAET
JJICMECHTBI JJIEKTPOHHUKHA C KOMIUIEKTYIOUIMMH, KaK OT€YECTBEHHOIO, TaK H HMIIOPTHOrO
TIpOM3BOACTBA. DTO CBSA3AHO C PELICHHEM TaKHX 3ajad, kak obecneyenue 6e30macHOCTH
IBIDKEHHMS, YMEHBLICHHE 3arpA3HEHHs BO3AyXa OTpabOTaBIIMMM ra3aMH, YIydUICHHE
XO/IOBBIX KAaueCTB aBTOMOGHIIS, €r0 HaeKHOCTb, YIyUllleHHe YCI0BHH pabOThl BOAUTEN,
CHHUXXECHHE TPYAOEMKOCTH TEXHUYECKOTO 06CJ'Iy)KHBaHHX.

BHepenue 37MeKTPOHHBIX YCTPOMCTB HAET B OCHOBHOM IO JIBYM HallpaBJIEHHAM:
3aMeHa CYLIECTBYIOUIMX MEXAHMYECKHX YCTPOHCTB, (YHKLMHM KOTODBIX IJIEKTPOHHbIE
YCTPOHCTBA BBIMONHAIOT ¢ GOJbIIEH HAaAEKHOCTBIO, KAYECTBOM (IEKTPOHHBIE CHCTEMBI
3a)KHTaHUSA, DPEryaaTopbl HANpHKEHUA, TaXOMETpsl M Ip.); BHEIPEHHE JJIEKTPOHHBIX
npu6OpOB, BLIMOMHSIONMX (YHKUMH, KOTOpblE HE MOFYT BBIOJIHATE MEXaHHYECKHE
npuGOpsI (IMEKTPOHHBIE NPOTHBOOIOKHPOBOYHbIE CUCTEMbI, Pa3iN4HbIE ABTOMATUIECKUE

CTPOMCTBA, 3ajlaloliMe pexuM paboThbl JBUraTeNs M [BHXKEHHS aBTOMOOMIA M 1p.).

pHMeHeHHe YKa3aHHBIX YCTPOMCTB MO3BOJIAET CYLIECTBEHHO NMOBBICUTh JKCILTYaTallMOH-
HbIe KayecTBa aBTOMOGHIIA. DNekTpoobopyI0oBaHHE COBPEMEHHOTO aBTOMOOHIIA MpeACTaB-
aset coboit cnoxmglo cucteMy, BKodalontyio no 100 u Gonee u3nenuid. Ero croumocts
MpHUMepHO paBHa 1/3 cToMMoCTH aBTOMOGHIIA.

BHenpenue 21eKTPOHHBIX YCTPOHCTB TaKoKe CBA3aHO C pellieHHeM po6iIeMbl CoO3AaHUA
crieHaIbHOMN dMeMeHTHOl 6a3bl, TaK Kak yCJI0BHA paboTsl H3eIHi A1eKTpoo6opyAOBaHUA
aBTOMOOHIIA BechbMa criellnpHYHBL. DTO LIMPOKHUii ANAaNa30H H3MEHEHHs Temneparyp (-50 +
+150°C), BuGpaunu, NoABEPEHHOCTb arpeCCUBHOMY ACHCTBUIO OKPYXKaloLe# cpefbl M Ap.

Venoxuenue 3nexTpoobopyaoBaHus aBToMOOHIIEH MMEET M OTPHLIATENILHYIO CTOPOHY,
CBSI3aHHYIO C YBeJIMUeHHeM YHMCI1a OTKAa30B, HHOTA M3-3a HEKaueCTBEHHOH COOPKH, TN H3-3a
Her6paM0THoro obpatenus ¢ HUM. Ilo ctatuctuke Gonee 30% HeucnpaBHOCTElH B aBTO-
MOOHIIE PUXOAMTCA Ha d1eKTpooGopyaoBanue. Bmecte ¢ TeM, HM 06BEM JIMTEPATYPHI,
BBIITYCKa€MOH IO JaHHOH TeMng(e, HH TIOJTHOTY COMEPXKALMXCA B HEH CBEJACHHH HEb3sA
MPHU3HATH YIOBJIETBOPHTEILHOM.

C TOUKM 3peHMs CHCTEMHOTO [0AX0Ja, 3J1eKTpoobopyaOBaHHE aBTOMOGHIIA MOMET
ObITh [IPEICTABIICHO B BUAE PAa CAMOCTOATENbHBIX (GYHKLHOHATBHBIX CHCTEM: 3AMCUZAHUA,
INEKMPOCHADICEHUS, NYCKA, OCGEUCHURA, CUZHATUIAYUU, UHPOpMay U u OuazZHOCMUpO-
BAHUA, CUCTHEMDBL AGIMOMAMUYECKOZO YNPAGAEHUA OBUZAMENR U MPAHCMUCCUEN.

Psn u3nenuit anexTpoo6opynoBaHHs, HAMPUMED: CTEKIOOYUCTHUTEH, JIEKTPOBHIaTe-
JI¥ OTOTUIEHUA U BEHTHIIALIMH, 3BYKOBbIE CHTHAJIBI, PaIHO000PYAOBAHHE U T. II. MOXKHO YCJIOB-
HO Ha3BaTh BCIIOMOTaTeIbHBIM 000pYA0BaHUEM.

IMoaTomy, B cBs3K ¢ OOJNBIIMM KOJIMYECTBOM CHCTEM JIEKTPOOOOPYNOBAHHUS, TIpea-
CTaBJIAeTCA ie1ecoobpa3HbIM PACCMOTPEHHE UX MO OTAEIbHOCTH.

Pabotast Han cepHell CIpPaBOYHHMKOB, aBTOpP CTPEMHJICA BOCHOJIHHMTHL mpoben B He-
JA0CTaTKe HHC])OpMaLIH}{. Beuia mocraBieHa HEJb MPOBECTH aHAIN3 6OJIBHJ}{}{CTBa CXeM
JJIEKTPOHHBIX TMPHOOPOB, HAXONALIMXCA B IKCILTyaTauMM Ha aBromobumax. Jas artoro
3aKyIIeHHble IPHOOPBI HCTILITHIBANIM, IOTOM PasOUpay, H3y4aln YCTPOHCTBO U KOMILIEK-
TYIOIHE, IPOBOAMIHCH OIIBITHI 110 BO3MOXHOH 3aMEHE OTAEJIBHBIX JIEMEHTOB, 3aTEM NPAMO
¢ 06pa3loB CPHCOBBIBAINCH (pa3BOpayMBaJIMCh) cxeMbl. Takoke obobuiancs M cucTeMa-
TH3MPOBAJICA MMEIOIMHCS MaTepHall, YTO IIOMOXET OOeceynTh rPaMOTHYIO JKCILTyara-
LU0, TIPUMEHEHHUE, PEMOHT M JaX€ HU3rOoTOBJICHHE l'lpH60pOB B JOMalIHUX YCJIOBUAX.

B CIIPAaBOYHHUKE MPHUBECACHBI TAKXE JaHHBIE 10 pAAY UMIIOPTHBIX U OTEUYECTBEHHBIX
MHUKPOCXEM, TPAH3UCTOPOB U [AHUOAOB, IIPUMEHAEMbBIX B JJIEKTPOHHBLIX HpHGOan aBTO-
MOOMNIeH, pacCMOTpeHa BO3MOXKHAas MX B3aMMo3aMeHseMocTb. [IpuBeneH crnpaBouHbIH
MaTepHall 10 LBETOBOH M KOJOBOH MapKMpOBKE KOMIIOHEHTOB PajIMO3JIEKTPOHHOM amma-
paTyphl, X MapaMeTpbl.

HpHBe}leHbl JJIEKTPUYECCKHUE IIPHHUHUIIHAIBHBIE CXEMbl H TI€YATHBIC IJIAThI
JJICKTPOHHBIX 11 MGOPOB OTCYCCTBCHHOIO H 3apy6ex<Horo TMPpOU3BOZICTBA U CXEMbI HX
MOAK/IIOYeHHA. PaccMOTpeHbI BONpOCHl PEMOHTa H MOJAEPHU3aLHUU NPHOOPOB.
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1. CACTEMA CHUXEHHSI TOKCHYHOCTH

HeoGxoauMocTh npuMeHeHus Ha «IKCIIOPTHBIX) BapHaHTax aBToMobuiel BA3 6onee
cioxHOM Moaudukauuu Kap6iopatopa 2108, ¢ Tak HasbiBaeMbIM "AMORa-yTIpaBaeHHeM"
COCTaBOM CMeCH M aBTOMAaTHYeCKMM ITyCKOBbIM YCTPOHCTBOM, OOyCJIOBJIEHa CyIUECT-
BOBaHHEM B GOJILLIMHCTBE CTPaH BeCbMa XKECTKUX OIPaHMYEHHMH Ha BHIGPOC TOKCHUHBIX
BellecTB B atMocdepy. 3T1o npex/ie Bcero BLIOpoc U3 ABUraress ¢ oTpaboTaBLIMMH ra3aMu
NpPOJYKTOB CropaHus M, KpOMe TOro, BbIOPOC MCNapeHWil W3 TOIUTHBHON CHUCTEMBI
aBTOMOOHIIA.

ABTOMOOMJIM C CHCTEMaMM CHIXKEHHS TOKCHYHOCTH OTIHYAKOTCA OT aBTOMOGHIeR
0OBIMHOM KOMIUIEKTAlUH CJIEAY FOLIHM: )

~— BBEJICHAa CUCTEMa YJIaBIMBaHUs NapoB GEH3HHa;

— BBEJIeHa CUCTeMa PELMPKYIALNH U HelTpanu3auuy oTpaboTaBIIMX ra3oB (B CHC-
TEME BBINYCKa OTPabOTAaBUIMX [a30B YCTAHOBJEH TPEXKOMIIOHEHTHBIH KaTalMTHYeCKHit
HelTpaiu3arop U 1aM6aa-30H1);

- BBe/IeHa 3JIEKTPOHHAs cUCTeMa ynpaBliieHus cMeceobpa3oBaHueM kapOioparopa ¢
MO0JIyaBTOMaTUYECKUM ITYCKOBBIM YCTPOHCTBOM, aKTIOATOPAaMH XOJIOCTOTO X0Ja M IVIaBHOM
JO3HPYIOLIEi CHCTEMBI.

IIpumeuanue.

OcHaméHHble 3TOM CUCTeMOH aBTOMOGHIH MOryT paboTaTh TOJNBKO Ha HEITHIIHPO-
BaHHOM OEH3HHE.

Cxema rocTpoeHHs CHCTEMbI CHHIKEHUA TOKCHYHOCTH NOKa3aHa Ha puc. 1.1, a cxeMsl
COCTaBIIAIOILMX €€ CUCTEM H HX paboTa [TPUBE/IEHBI HUXKE.

Puc. 1.1. CxeMa CHCTEMBI CHIDKEHUS TOKCHYHOCTH
M CHCTEMBI 3a)KMIaHHA:

1 - BBIBOAHBIE KJIEMMBI KOJIOjIKH KOMMYTATOpa; 2 - pachpe/ie/IUTeNb 3aKHIaH!s C JaT4H-
koM XoJu1a; 3 - BaKyyMHBIH PEryjaTOp ONepeKeH s 3aXKUraHus; 4 - TepMOperyssaTop
[I0/1a4M BO3/yXa; S - BO3AYUIHBIA GUIBTP ¢ QUIBTPYIOIHMM 2JIEMEHTOM C aKTHBHPOBaH-
HBIM YIJIEM; 6 - TepMOBaKyyMHBIH KJ1allaH IyCKOBOH CHCTeMBI; 7 - ITyLep oTO0pa napos
GeH3MHa U3 [IOIUIaBKOBOM KaMepsl kapOiopaTopa; 8 - nuadparMeHHbIi MEXaHH3M ITyCKO-
BOTO YCTpOiicTBa (10JyaBTOMAT IyCKa M IpOrpeBa ABUrarens); 9 - HarpesaTesb yCKOBOTO
yctpoiictsa; 10 - OydepHas €mkocTh (pecuBep); 11 - akTI0aTOp CHCTEMBI XOJIOCTOTO X0/1a
(ACXX); 12 - aktioarop maBHo#t nosupyouieit cucremsl (AT'ZIC); 13 - TepMoBaKyyMHBIit
Knana; 14 - TepMoBaKyyMHBbIit knamnaH; 15 - 6110k nogorpesa Kopiyca IpoccesIbHbIX
3aCJIOHOK; 16 - KOHTaKT KOHLIEBOTO BBIK/IIOYATEIIA MOJ0XKEHHS APOCCENbHON 3aCIOHKH
kapOloparopa (aaTuuk-BHHT); 17 - BIyckHO# KoyekTop; 18 - maTumk nojgHoi Harpysku;
19 - knanan peuupkyasauuy; 20 - wtyuep npoayBku aacopbepa; 21- BeITycKHOR
TpyGonpoBoa; 22 - TPEXKOMIIAHEHTHBIH KaTATMTHYECKHH HeHTpanu3arop;

23 - naTyMK TeMneparypsl HeliTpanu3saropa; 24 - KUCJIOPOAHBIN JaT4uHK (JIAMAA-30HN);
25 - BBIBOZIHBIE KJIeMMBI KOJIOZIKH 6J10Ka yIIpaBJIeHHs COCTaBOM cMeceobpa3oBaHHs;
26 - xnanau 3agepxku (aemmngep); 27 - nemndepHblii MTHEBMOKJIANaH MPOAYBKH
ajicopbepa; 28 - ancopbep; 29 - narpy6ok 3abopa HapyxHoro Bo3ayxa; 30 - nemndepHsIi
[HEeBMOK/1anaH orbopa 1apoB OeH3MHA M3 MOTIABKOBOH KaMephl kapOioparopa;

31 - aByxxonoBoi#i knanax; 32 - aBapHiiHblil 6IOKMPOBOYHBIH (FpaBUTaLMOHHBIH) K/amnaH;
33 - cemapatop ToIUIMBA U mapoB OeH3uHa; 34 - TOILHBHLIH Oak;

A - k cucteme oxiaxaeHus; Ab - akkymynatopHas 6arapes; B3 - BbIxtouaress
saxxuranus; K3 - karyuka saxuranus; CE - koutponbhas namna “CHECK ENGINE” va
naHes1 npubopos.
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1.1. HABHAYEHHME, YCTPOHCTBO M PABOTA CUCTEM CHHXEHHSA
TOKCHYHOCTH OTPABOTABHINX 'A30B ABTOMOBHUJIEA BA3

1.1.1. CUCTEMA YJIABJIUBAHHUSA ITAPOB BEH3UHA

CucteMa ciyxXHT A8 ynaBnuBaHuA BeIOpocoB B armocdepy mapoB TOILUIMBa M3
TOILUTUBHO#M CUCTEMBI aBTOMOGHIIA.

TomMBHBIE MCHApeHHs, NPEACTaBIsAIOmNe COOOH yIIeBOAOPOABI, BHIAEIAIOTCA B
OCHOBHOM M3 TOIUIMBHOTO 0aka M MOIUIABKOBOM KaMephl KapOropaTtopa, TO eCTb TaM, e
MMeETCA CONPHKOCHOBEHHE MOBEPXHOCTH TOMJIMBA C BO3/1yXOM. FIHTEHCHMBHOCTb Mcmape-
HHMA TOIUIMBA M3 TOIUIMBHON CHCTEMbI PE3KO BO3PACTAeT IPH MOBBIILIEHHH TEMIIEpaTypsl
OKPY>KAIOIIETO BO3/yXa U MOXET JOCTUraTh 3HAYUTENBHOM BeIMUMHBI.

CucreMa y1aBIMBaHUS IAPOB TOILIMBA COCTOUT U3 HEPAa3OOPHBIX Y3II0B, COSAUHAEMBIX
uanramu (puc. 1.2u 1.1).

Puc. 1.2. Cucrema ynaBiMBaHHUA NMapoB TOIUTHBA:
(syMepals dIeMEHTOB CUCTEMBI comlacoBaHa ¢ puc. 1.1)

2 - pacmpeJeMTeN b 3aXHUIaHHUA ¢ JaTYMKOM Xojlia; 3 - BAKyyMHBIH perysTop onepexe-
HMA 32XKHUTaHUA; 5 - BO3AYUIHBIH QUIBTD ¢ GUIBTPYIOIUM JIEMEHTOM C aKTHBUPOBAHHBIM
yrmém; 7 - wtyuep orbopa napos GeH3KMHa U3 IIOIUIaBKOBO#H KaMephl kap6iopaTopa;

13 - TepMoBaKyyMHBIH Kianas; 15 - 610k mogorpeBa Kopiyca ApoccelIbHbIX 3aCTIOHOK;
17 - Bnyckno# komnektop; 20 - wTyLep npoayBkH ajacopbepa; 26 - K1anaH 3a1epiKH
(nemndep); 27 - nemndepHsIii MHEBMOKAANaH MpoayBkH aacopbepa; 28 - agcopbep;
29 - natpy6ok 3a6opa HapyxHoro Bo3ayxa; 30 - nemndepHsiit nHeBMOK1anaH oT6opa
napoB OeH3MHa M3 MOIUIaBKOBO# KaMepbl KapOioparopa;

31 - aByxxomoBoit k1anaH; 32 - aBapuiHHBIH OGMOKHPOBOUYHLIH (rpaBUTALMOHHBIIH) KJlamaH;
33 - cenaparop TonMBa U napoB OeH3MHa; 34 - TOIIMBHBIH (ak;

A - K cHCTeME OXJIaXIEHHS.



CocraB cHCTEMBI YiaaB/inBaHHuA NMapoB Oen3uHa:

[MaBHBIM 3JIEMEHTOM CHCTEMbl YNaBlIMBaHMA mapoB TomumBa (puc. 1.2) sBnsercs
azcopGep 28, npeacTaBiAoLMii co60if eMKOCTH 06BEMOM HECKOJIBKO JINTPOB, 3aMOJHEHHYIO
aKTMBMPOBaHHBIM YIJIEM, KOTOPHIH MorIoIlaeT ucnapenus toruBa. Ha aBromo6unsax BA3
ancopbep ycCTaHAaBIMBAeTCA HA IONEPEYHON CTEHKE MOTOPHOIO OTCEKa 3a JBMrarTeieM.

IMuesmoxknanan 30 agcopOepa npH nojave paszpexxeHus nog auadparmy, 101xeH ObITh
3aKpBIT, a KJ1anaH 27 npoayBKH afacopbepa IpH rojade pa3pexkeH!s - OTKPBIT.

Jlns crmaxxuBaHMA My/nbCalMil JaBleHHs Ha BaKyyMHOM LUIAHIE YNpaBJICHHs ITHEB-
MOKJ1antaHOM 27 uMeeTcs crieluatbHbIH aeMndep 26 ¢ JKUKIEpPOM H KAanaHoM.

ToruuBHbI# Oak 34 aBTOMOOHIIsE UMEET repMETHUHYIO MPOOKY € NpeJOXpaHUTEIbHBIM
KJ1amaHoM 1 coobuiaetcs ¢ arMocdepoii Tonbko yepe3 natpy6ok 3abopa HapyHOro BO3IyXa
29 ancopbepa 28. Ha Maructpainu, coeauHsAIONIeH TOTUTMBHBIH 6ak 1 ancopbep, UMEIOTCs TPU
YCTpOHCTBA:

- cemnlapatop ToruiMBa 33 ycTaHOBIIEH B BepxHeil uacti 6eH3o06aka ¥ npeHa3HayYeH s
IIpeOTBpALICHN TOTIaaHUs XU KO Pa3bl TOILUIMBA B IAPOBYIO MATUCTPAJIb.

- IBYXX0/10Boii kiana# 31 obecrneynBaeT BO3MOXKHOCTb JABHUKEHHS N1apOB TOTUIMBA H3
Gaka M Bo3ayxa B 6ak NpH MOsBJICHHH MUHUMAJIBHOTO [lepenazia JaBlIeHHA.

- rpaBUTALMOHHBIA KilanaH 32 npenoTBpaniaeT BbITeKaHHe O€H3MHA M3 TOILUTMBHOTO
Gaka yepe3 CHMCTEMY YJaBINMBaHUA napoB OeH3MHA B Cllyuae ONPOKHIbIBAHUS aBTOMOOHII,
T. K. TIp1 HaKJIoHe ero Gosiee yem Ha 90 °© - 3akpbIBaeTCs.

PaboTa cuctembl YiaB/iMBaHHsA NMapoB Oensuna:

ITpu HepaboTalolieM ABUraTesie pa3pexxeHHe BO BIIyCKHOH Tpybe OTCYyTCTBYET, Ipu
3ToM AnadparMeHHsli NHeBMOKIanaH 27 3aKpsIT, a ki1anad 30 OTKpPHIT, B pe3y/ibTaTe Yero
UcnapeHus TOIUIMBA M3 TOIUIABKOBOH KaMepsl kapGropartopa uepes WTyLep 7 MO UUTaHTY
cBo6o/IHO MOCTyNatoT B afcopbep 28, e NonouaoTCs aKTHBHPOBAHHBIM YIJIEM.

OarxoBpemenHo napsl 6eH3uHa u3 6ensobaka 34, mocrynatot B cenaparop 33. Eciu 6ak
3anpasJieH MOJHOCTBIO, TO 3a CueT paclMpeHHs OeH3HHa BO3MOXHO IONAaJaHHE XKHUIKOH
¢dpakuuu B cenaparop. B HEM xuakas u raszoobpasHas ¢pakuuu pasgensiorcs. Ilapsl
OeH3MHa U3 cenapaTopa MPOXOIAT Yepe3 aBapuitHbli GlOKHPOBOYHBIH (IpaBUTALMOHHBIN)
kaamaH 32 ¥ CBOMM JaBJIeHHEM OTKPBIBAIOT JBYXXOAOBOH KiamaH 31, oTkynma mo ILIaHry
nocrynaior B aacop6bep. Takum o6pa3oM, akTHBHPOBaHHBIH YroJib B aicopbepe HaKarMBaeT
HCTIapEeHHs TOIUTNBA, HE M03BOJIAA UM BBIXOMTh B aTMOCepy.

Yacts napoB OGeH3nHa M3 MOIUIABKOBOM KaMephl M M3 BIIYCKHOTO KOJJIEKTOpA II0CJIE
OCTaHOBKH [BHrarteiis norjoinaercad GUIBTPYIOLMM JJIEMEHTOM 5 C aKTHBMPOBaHHBIM
yrieM.

IMocne mycka ABWrarens paspexeHHe M3 BIYCKHOro koylektopa 17 mo uwiary,
nepepaetcs nucBMoknanany 30, KOTOpbIH 3akpeiBaeTcsa M pa3obilaeT nonocTs agcopbepa u
nom1aBkoBy0 kamepy. Kimanan 27 npu pabore nporpeToro aBuraresis Ha X0J0CTOM XOAY
OCTaéTCA 3aKPITBIM, T. K. APOCCEIBHBIE 3aCJIOHKH 3aKPBITHI M B TPYOOIPOBOJE BaKYyMHOTO
peryJsTopa ofepexeHus 3aXKHraHHs paclIpefieIUTeNs pa3pekeHHe OTCYTCTBYET.

B 3TOM Ccityyae mapbl TOIUIMBA U3 MOILIABKOBOH KaMephl YHOCATCS MIOTOKOM BO3yXa B
paboTaloiuii ABUraTeib, a Naps TOIUNBa U3 Gen3o6Gaka MOryT IH60 MPOAOIKATH TOCTYIIATh
B aacopbep, 1n6o, TpH NMOABIEHHH paspexkeHus B 6ake BCIEICTBUE PaCXON0BaHHA TOILIHBA,
noacaceiBathcs 06parHo B 6ak. IIpu 9TOM OTKpBIBaeTCs 0OpaTHBIH KianaH B IByXX0J0BOM
knarnase 31 ¥ HapyXHbIi BO3IYX, uepes natpy6bok 29, ancopbep 28, AByxxonoBoii knamnax 31,
rpaBUTALMOHHBII KnanaH 32, noctynaer B cenaparop 33 1 ToruBHBIH Gak 34.

Ipu HaxkaTMK Ha Mefalib YNPaBJICHHA KapOHOpPaTOpOM M OTKPBITHH JpOCCENbHOM
3aC/IOHKHM MEPBUYHOH KaMepbl K NMHEMOKJamaHy 27 M0 LUIAHry HauyMHaeT NOCTynaTh
paspexeHHe OT LITylepa BaKyyMHOT'O peryisfTopa onepexkeHHs 3axxuranusa. B pesynsrare
9TOro MHEBMOKJIaNaH 27 OTKpBIBAaeTCA U M0 LITaKry coobmaet aacopbep 28, uepes mryuep
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npoayBkH ancopbepa 20, ¢ 3a1poccenbHBIM IPOCTPAHCTBOM BITyCKHOTo Kosutektopa 17. Ipu
9TOM B BEpXHeii monocTH aacopbepa coznaeTcs paspexeHHe, BbI3bIBAIOLLEE MTOACACHIBAHUE
BO37lyXa yepe3 natpybok 29 M cJI0i akTHBMPOBAHHOTO YIIIA, M BO3YX HACBIILAACH NTapaMH
GeH3MHa 1O LUIaHry, Yepe3 LUTyLep TMPOXyBKH aacopbepa 20, mocTymaeT BO BIYCKHOM
koyutektop 17. 3TOT mpouecc HOCHT Ha3BaHHMe NMPOAYBKH WJIM pereHepauHu aacopbepa, B
pesybTaTe KOTOPOTo MOCJIe HeNMpOAOKHTEIbHOH paboThI ABUraTeist aqcopOeHT HOMHOCThIO
BOCCTaHaB/IMBAET- CBOM AKKyMYJIHMPYIOLIHE CBOMCTBA M CTaHOBHMTCA CIIOCOOHBIM BHOBb
NOMIOMIATh Maphbl TOIUIMBA IOCJTE OCTAHOBKH ABMrareis. TakuMm oOpa3soM MpPOMCXOOUT
npoxyBka aacopbepa 28, a Taroke GQHUIBTPYIOIIEro JIeMeHTa 5.

PeMOHT cHCTEMBI 3aKII04aeTCs B IIPOBEPKE UCTIPABHOCTH Y3JIOB U IPH Heo6Xoaumoc-
TH, 3aMCHC UX HOBBIMH. HpH HEr€pMETHYHOCTH IUIAHI'OB HEOGXO)IP[MO TNOATAHYTH XOMYTbI
KPEIUICHUA WX 3aMEHNUTD MMOBPEXK/ACHHBIC LIJTAHTH.

Pecypc yronsaoro Bo3xyuiHoro ¢punerpa cocrasiser 15 000 km.

1.1.2. CHCTEMA PEUUPKYJISIUMH A HEATPAJIM3AIMUA OTPAGOTABIIIHMX FA30B

CucTeMa peLpKyIAaLMH 0TpaboTaBIINX [a30B M103BOJIACT CHHIKATh COAEPKAaHHUE OKUCH
a3orta B 0TpaboTaBIINX ra3ax.

Peunpkynsuus - 3To BO3Bpar (Nepenyck) 4acTH OTpaboTaBIUMX rasoB B BITyCKHOI
KOJUIEKTOP, T. €. 00paTHO B ABUratens. Takoe pelieHHe TIPUMEHAETCA C LEeJIbl0 CHIKEHUS
BbIOpOCa B arMocbepy okHcI0B (OKcHIOB) a3oTa. [TosiBIeHHE ITHX TOKCHUYHBIX KOMIIOHEHTOB
B 0TpaboTaBUIMX ra3ax sBJAETCA CJIEACTBHEM BBICOKHMX TeMIlepaTyp M [aBieHHil B KaMepe
CropaHus, HampsAMYyIO CBA3aHHBIX C 3¢ EeKTHBHOCTIO CXKUraHHUs TOIUIMBA B ABUrartesne. Uem
OHa BbIlLE, T. €. YEM BbIllIE TOIUIMBHAA 9KOHOMHYHOCTh M MOILIHOCThH JBHUraTeNs, TeM, KaK
NPaBUIIO, BhILLE BLIGPOC OKHCIIOB a30Ta.

Bo3sBpamas yacts (a0 7 + 10 % orpaboTaBiunx ra3oB) o6paTHO Ha BIYCK, CO3HATEIbHO
«IIOPTAT» MPOLECC CrOPaHHs, 3aMEJIAs €ro CKOPOCThb, CHIWXKasA TEMIIEpaTypy U JaBjleHHe B
LUWIHHADE, T. €. CO3[al0T YCIIOBHS, CNIOCOOCTBYI0LIHE YMEHBILEHHIO BEIOPOCa OKCHIOB a30Ta.

CrnenyeT OTMETHTb, YTO PELUMPKYIALMA OTpaboTaBIIMX ra3oB - Haubonee yno6HbIH U
HaMMEHee «BPEIHBII» C TOYKH 3pEeHHs YXyAIEHHUS IToKa3areliedf ABUraress croco® CHu-
KEHUA BHIOPOCA OKCHIOB a30Ta CpPeAM APYTHMX H3BECTHBIX CPEACTB, TAKMX KAaK yMEHb-
ILIEHHE YIJ1a OIEpPeKEHHUs 3aXKHUTaHUA, CHHXKEHHE CTENEeHH CXKaTvi, nogada Boasl U T. IL.

VYerpoiicTBo 1 paboTa cHCTeMBbI pEUUPKYJIALHHA 0TPaGoTaBIIMX rA30B:

[MaBHBIM 2/1IEMEHTOM CHCTEMBI PELMPKY/IALMHY OTpaboTaBIIMX ra30B ABJIAETCS KjlanaH
peuupkynauuM 19, mepekpeiBalOmMHA KaHan CBA3BIBAIONIMI BBITYCKHOH M BITyCKHOH
ko1ekTop. OH YCTaHOBJIEH HEMOCPEACTBEHHO Ha BBITYCKHOM Kojutektope 21 (puc. 1.3 unu
Ha BIIYCKHOM KoJulektope puc. 1.1) M ynpamisercs BakyyMHbIM nuadparMeHHBIM Mexa-
HU3MOM C BO3BPAaTHOH [IPY>KHHOH.

Paspesxenue ot kapOroparopa /uis ynpaBieHUs KIanaHoM PeLMpKYIALUH oTOHpaeTcs,
110000HO pa3pekeHHIO UL BAKYYMHOTO PEryIsTOpa oNepexKeHHs 3aXKHIaHHsl, U3 OTBEPCTHA
BbILIE KPOMKH 3aKpHITOH JpOCCeNbHOM 3acJIOHKM TNMEepBHYHOH Kamepsl kapOioparopa u
rocrynaet no ruOKoMy LIUTaHTy Yepes TepMOBAaKyyMHBIH Kiaanau 14, (puc. 1.3).

Krnanan, npu TeMneparype oxJaxjaroluei xuakocti Menbuie 60 °C, npensTcryeT
MOCTYIUICHHUIO pa3pexkeHUA B AMadparMeHHyl0 KaMepy KjanaHa. JTo jenaercs s yiayd-
LIeHUs e310BbIX KayeCTB HEMpOrpeToro ABUraTens. TepMOBaKyyMHBIH KialaH yCTaHOB-
Jlen Ha omHOM M3 waHroB 12 cucremsl nmogorpeBa kapGiopaTopa M BIYCKHOH TpyOBI.

IMpu Temnepatype 60 °C u Bblllle TEpMOBaKyyMHBIH K/1allaH OTKPHIT U YIIpaBisioliee
pa3pexeHHe U3 HaJUIPOCCEIbHOrO NMPOCTPAaHCTBAa KapOioparopa BO3AEHCTBYET Ha KiamaH
PELHPKYIALHH.

IIpu yBenuuennu oboporoB asurarens a0 2500 + 3000 o6/MMH U COOTBETCTBEHHO
pocTe paspexeHHs (NP YaCTHYHBIX HArpy3Kax [JBHUrateis B 3aBUCHMOCTH OT ITOJIOXKEHHS
JIpoccelibHOM 3aciIOHKM) Haj Auadparmoif kjamaHa peUMPKYISLMM WITOK Auadparmsl,
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[peo;10sieBast CONMPOTUBIEHHE OTHOCHTENBHO C1ab0#1 NPYXKUHBI, TAHET 3a COOOM H OTKpLIBAET
TapelbyaThlil KlanaH Ha KaHajie JUIA Npoxoja oTpaboTaBILMX Ta3oB B 3aJPOCCENbHOE
NpPOCTPAHCTBO BMYCKHOH TPYObI U yacTh OTPaOOTABIUMX ra30B U3 BbIMYCKHOIO KOLIEKTOPA
21 no TpyOke nepenyckaeTcs BO BIIycKHO# koJuiekTop 17.

Ha HekoTopbix Moyensx kapOwopatopoB 2108 s ynpaBieHMs KJIanaHOM
PELUMPKYIALMH HCIONb3YIOTCA Cpa3y [Ba COEAMHEHHBIX TPOMHHMKOM IUTyLEpa OT HABYX
OTBepCTHil y KPOMKM JPOCCENbHOH 3aCIOHKH, PACIONOXKEHHBIX OXHO Haj ApPYrHM. JTO
JenaeTcs IS 3aMejUIeHMs pocTa paspekeHMs B JuadparMeHHOH Kamepe KiamaHa
PEUMPKYISALMHA B CaMOM Hadaje OTKpPBITHs JPOCCEIbHOH 3aCIOHKHM, HEOOXOAMMOro s
obecnieueHns TpebyemMoro 3aKoHa OTKPBITHS KJIAMaHa PELMPKYIISLHH.

TakuM o0Opa3oM, oTpaboTaBlIMe ra3bl NOAAKOTCS 0OpPaTHO B JBHUraTelb TONBKO MPHU
YaCTMYHOM OTKPBITMH JPOCCENbHOH 3aCNOHKH, KOTZAa BO BIYCKHOH CHCTEME MMeeTcs
HeKoTopoe paspexeHHe. IIpu MoMHOM OTKPBLITHM JpOCCENBHOH 3aCIOHKH pa3pexeHHE BO
BILYCKHOM CUCTEMeE MPaKTUYECKH OTCYTCTBYET, M KJalaH pelMpPKyIsUuuH 3akpbiT. Kianan
PEUMPKYTALMH 3aKPHIT M IIPU TOJHOCTBIO 3aKPBITOM JpOCCENbHOM 3acloHKe, Koraa
ynpasisioiiee oTBepcTuc ( WIH OTBEPCTHA) B KapOIopaTope 0Ka3biBalOTCA BbILIE €€ BEepXHei
KPOMKH.

Kak BuaHO 13 puc. 1.3, Bce 27€MEHTbI CUCTEMBI PELUPKYIALUMH ABISAIOTCS JOPOTo-
CTOALMMH MEXaHUYECKUMH y311aMu. BuiuMo o 31oii npuunHe He BBE/ieHa BTOpas CTyNeHb
PEeLMPKYISLMHU OTpabOTaHHBIX [a30B Ha MOBBILLIEHHBIX 060opoTax (6onee 3000 06/MuH), X015
JaTYMK MOTHOM Harpy3kH 18 npucyTcTByeT.

[nsa npoBepku paGoTocnocOGHOCTH CHCTEMbl PEUHPKYJIANMH O0TPadoTaBumINX
ra3oB HeoOXOIMMO HaXkaTb Ha pblYar MPUBOJA JPOCCENBHBIX 3aCIOHOK KapOroparopa H
IUIaBHO YBEJIMYUTD YACTOTY BpaLlleHHsl KOJIEHYaToro Baja Jgsuraresns 1o 2500 + 3000 06/MuH.
IMpu nosbieHuy Temneparypsl 2o 60 °C kinanaH peuupkynsauuu 19 (em. puc. 1.3) nomkeH
ObITh 3aKpbIT, NpH Gosiee BHICOKOH TeMIEpaType OXJIaXAAIoWEeH >KHIAKOCTH — OTKPBIT.
MOMEHT OTKpBITHA KjanaHa 19 MOXHO onpejenuTh MO MOAbEeMy IITOKa kiuanaHa. Eciu
KJ1anaH He OTKPbIBAaeTCs, NpPOBEPHUTb HCIPABHOCTh KJamaHa peuupkynsuuu 19 u
TEpPMOBAKyyMHOTO Kj1arnaHa 14.

Jlns npoBepkH knamaHa 18 peuupKynsAuMM HEOOXOLAMMO OTCOEAMHHTb LUIAHT OT
TEPMOBAKyyMHOro KkiamaHa 14 v mojarh paspexeHHe ¢ MOMOILBIO BAKYYMHOIO Hacoca B
auadparMenHyto nonocts knanaxa 19. Ipu paspexenun 9,3 kITa (70 + 75 MM pT. cT.) KJ1anaH
jomxeH ObiTh 3akphIT. [Ipu paspexenun Gonee 59,9 klla (450 + 455 MM pT. cT.) KIanaH
JOJIKEeH OBITh IIOTHOCTBIO OTKPBIT, YTO IPOBEPAETCSA PE3KHM CHATHEM Pa3pPeKEHHU, IPH ITOM
KJIaNaH 32KpOeTCs C PE3KUM ILETYKOM. Y Te4Ka BO3/lyXa Ha 000X pe’K1Max He JONyCKaeTcs B
TeyeHHe 5 CeKyHII.

ITpu KoHTpOIEe TEPMOBAaKyyMHOTO BBIKJIIOUYaTens 14 - OTCOeIMHUTD IITAHTH OT KJ1anaHa
PELUPKYIAUMH M KapOropaTopa U MOMECTUTh BBIKIIIOYATENIb B €MKOCTb C BOAOH. PyuHbIM
BaKyyYMHbBIM HacocoM co3;1ath paspexenue 13,3 kITa (100 £ 5 MM pT. cT.) B TEpMOBaKyyMHOM
knanane. [Ipu Temneparype Bozasl Hike (60 + 3 °C) yreuku paspexeHHs He JOIycKaeTcs
(TepMOBaKyyMHBIH KnamaH 3akphiT). IIpu Gonee BBICOKOH TeMIepaType paspexeHHe He
JIOJKHO CO3/1aBaThCs (TEPMOBAKYYMHBIH KJIaNaH OTKPBIT).

Ipy HencnpaBHOCTH KilanaHbl 3aMEHUTE HOBBIMH.

YerpoiicTBo M paboTa cHETEMBbI HEHTPAJIM3AUHHUKH O0TPA0OTABIIMX Fa30B:
OcHOBHOIf y3e/1 B CHCTeMe HeliTpanu3aluH oTpaboTaBIIMX Ia30B - KaTATUTHYECKHH
Heiirpanusarop (puc. 1.3 u puc. 1.1), ycTanaBn1BaeMblii B BBITYCKHOH CHCTeMe aBTOMOOMIIA.
Heiitpanusarop BHeLiHe MOX0X Ha OOBIYHBIA PE30HATOP M 4YaCTO yCTAHABIMBACTCS
BMecTO Hero. OH mpejcTaBnser coboi XMMHUYECKHIl peakTop ¢ KaTalu3aTopoM - BElIecT-
BOM, aKTMBU3HPYIOLIUM NPOTEKaHUE PEaKLMi NpeBpaLlICHUs OJHHX BEILECTB B JPYyTHE.
I'maBHBIMM 2/IEMEHTAMH KaTaTMTHYECKOTO HENTPAIM3aTOpa ABIAIOTCA OJUH MJIH [1Ba
KaTaJUTHYECKHUX COTOBBIX OJI0Ka - KepaMHUYECKHUX HIIH JIMCTOBBIX ro(ppUPOBAHHBIX METAITH-
YECKHX LIWIMH/PA C HECKOIBKHMH COTHAMH NPOONbHBIX KaHATIOB CEYEHHUEM OKOJIO MUIIITH-
MeTpa kaxablii. Ha moBepxHOCTb KaHaJIOB - COT 0/10Ka HAHECEH MOPUCThIH KaTaTNTHIECKHH
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cOCTaB, CoAepXalui O1aaropojHele MeTa/ibl - MJATHHY, Nannaauii, poaui.
Karanutnueckuit Gnok momernaercs B KOPIYC M3 apOCTOMKOH HepXaBerllei cTanu.

Bce coBpeMeHHble HEHTpaIN3aTophl ABNAIOTCA O YHKIIHOHATBHBIMU HIIH KaK MX €11e
Ha3bIBAIOT, TPEXKOMIIOHEHTHBIMH. DTO O3HAYaeT, YTO TaKWe HeHTpalM3aTopnbl mpejHas-
HauyeHsl JUI CHIXKEHHMS BbIOpOCa BCEX TPEX OCHOBHBIX TOKCHYHBIX KOMIIOHEHTOB OTpa-
6oTaBLIMX ra3oB ¥ COYETAOT B cebe Cpa3y JBe XUMHYECKHe QYHKLHH: U OKMCIUTEbHYIO, U
BOCCTaHOBHMTENbHYI0. VIHBIMU CIIOBaMH, TakOi HEHTPanu3aTOp OJHOBPEMEHHO OKMCISAET
(ZOXHraeT) ¥ HEMOIHOCTBIO CrOpEBLIEE TOIUINBO, BLIOPacHIBAEMOE B BH/IE YIIIEBOJOPOIOB
(CH), n npoayKT ero HenoJIHOro cropanus - okcu yrepoza (CO), a Takke BOCCTaHaBIMBAET
(T. e. pa3naraeT Ha MCXOJHbIE COCTABJLIONIME) YpE3BBIYANHO TOKCHUHBIH IPOLYKT
«CTOpaHHS» TPH BBICOKOH TemIeparype B LWIMHApaX MABUratels CoJepxkaierocs B
arMocthepHoM Boszyxe asora (N) - okcuubl azora (NO, NO:), o0603HayaeMbIX OIHHM
cHUMBOJIOM - NOx.

Ilpn McroNb30BaHHM KaTaJIMTHYECKOTO HeHTpanu3aropa HeoOXOJMMO NpPHUMEHSTD
TONBKO HEITHJIMPOBAaHHBIN GEH3MH M CTPOro cobiroiaTh NpOUEAypY 3amyCcKa XOJIOAHOTO U
TOpPAYETO ABMraTessd, MCKIIOYAIOLIYI0 MomajaHHe OeH3WHAa B HeHWTpaau3atop, Tak Kak
cojlep)KalllMiics B HEM CBHMHELl, OCAKAAsACh Ha BHYTPEHHHMX IIOBEPXHOCTSAX BbIMYCKHOM
CHCTEMBl, HapywaeT ra3oByl0 MPOHHULAEMOCTb MHMKPOIOD AKTMBHOTO KaTaJIMTHYECKOrO
CJT0s, B pe3y/bTaTe 4ero oTpaboTaBILHE ra3bl IPOXOJAT Yepe3 COTOBLIE OTBEPCTHS BII0Ka, HE
COMPHUKOCHYBUIMChL € KaTaJHW3aTopoM. B 3TOM M 3aiioyaeTcss MeXaHU3M «OTpaBIEHHS»
KaTajM3aTopa dTUIMPOBaHHBIM OeH3MHOM. TO4HO Tak ke JcHCTBYIOT Ha HeHTpanusaTop U
CHWIMKOHOBBIE F€PMETHUKH, YacTO HEAKKYPaTHO NMpHUMEHsSEMbIE NPU PEMOHTE JBUraTens U
MOMa/[aI0IIHE B CHCTEMY BBIMYCKa.

Haxomsach B BbIMYCKHOH cHCTeMe, HelTpanu3aTop oTpabOTaBIIMX ra3oB HaYyMHaeT
3¢ dexTMBHO paboTaTh TONBKO MOCTE €ro pasorpeBa JO TeMIEpaTyphl MO KpaiiHed Mepe
300°C. B pesynbrate npoTeKarolIMX B HEM XMMHUYECKUX peakuHi, HefiTpanusatop HpH
paboTe CaMONPOM3BOJNBHO JIOMOJHHMTENBHO pAa3OrpeBacTCs €Ile Ha HECKONbKO COTeH
rpajycos.

PazMepsl 1 MecTO pa3MerieHUs HelTpaau3aTopa BEIOHPAIOTCA TAKUM 00pa3oM, 4TOObI
NpH HOpMajbHOH paboTe ABHraTeNll B YCIOBHAX OKCIUTyaTauMM TeMIEpatypa HelTpa-
nu3aropa He mpeBbliasa 950 °C, Bblllle KOTOPOH HACTyNaeT pa3pylEHUE HE TOJILKO
AKTUBHOTO KaTaJTMTHYECKOTO CJIOS, HO M MEXaHHYEeCKOe pa3pyLIEeHHEe COTOBBIX KaHAJIOB s
npoxoja oTpaboTaBIIMX ra3oB. B 3TOM cny4ae noBpekJeHHbIH HEHTpanu3aTop MOXer
OKa3bIBaTh CYILECTBEHHOE CONPOTHBIEHHE IOTOKY OTPaGOTaBILIHX ra3oB.

BepoaTHOCTb TEMIOBOTO MOBPEXIAECHHs HEHTpanu3aTtopa 0COGEHHO BO3pacTaeT NpH
NpeKpalleHuH BOCIUIAMEHEHUs B OJHOM M3 LIMJIMHAPOB, HAlPUMED INPH BBIXOJE M3 CTPOS
CBeYH 3aXHUraHus. B 3ToM ciydae HecropeBllas B JBHrarelie TOIUIMBOBO3JyIIHAsA CMeCh
HauMHAET TOpeTh B HEeHWTpaiu3aTope, MHTEHCHBHO pasorpeBas ero. [lns koHTpons 3a
TeMmnepaTypoH HeHTpanusatopa Ha yacTH aBToMoGuieit BA3 mpeiycMOTpeHa ycTaHOBKa
CrelHaIbHOTO JaT4uHKa (TepMonapbl) 23 noAKI0u€HHOro K 610Ky ynpasnenus 25 (puc. 1.4).

Heo6xox1Mo 3aMeTHTb, 4To A1 3¢pdexTuBHOl paboThl HeliTpanusaTopa kapGropaTop
JIOJKeH 00ecredyMBaTh NPUrOTOBJEHME TOprOYedl CMecH CTPOro CTEXHOMETPUUECKOro
COCTaBa, T. €. C TaKMM COOTHOLIEHHEM TOILUIMBAa M BO3IyXa, Kakoe HeOOXOAMMO Ui
TEOpEeTHUYECKH ITOTHOTO CropaHHs TOTUTHBA. Maneiiline OTKNOHEHHA COCTaBa CMECH OT 3TOTO
COOTHOILIEHMS BBI3BIBAIOT Pe3Koe CHHXKEHHE 3PPEKTUBHOCTH MO0 OKHCIMTENbHOH, 100
BOCCTaHOBHTENbHOH GyHKIMH HelTpanu3aTopa. [TIpu 3ToM noBbiaeTcs BeiOpoc tu6o CO u
CH, nu60 NOx.

TMockonbKy 0GbIKHOBEHHBIH KapOropaTop fipu paboTe ¢ HEHTPaIM3aTOPOM HE MOXKET
ofecneyTh MOAEPKAHUE COCTaBa CMECH C TPeDyeMOil TOYHOCTBIO, TO IS 0GECTIeUeHHs
TOYHOTO JI03UPOBAaHMs TOITUTMBA HEO6X0AMMOTO Juls 3 deKTHBHOH paboThl HeliTpau3aTopa
UCHIONB3YETCs TaK Ha3bIBaeMblil IAMOa-30H1, HIIM KaK €ro €l Ha3bIBaloT, KUCIOPOAHbIH
JIaTYUK M CreManbHbli KapOropaTop, a Tak ke 31eKTPOHHBIH 610K yTpaBleHHs cmece-
o6pazoBaHHeM (0 HUX Oy/IeT CKa3aHO HHXKeE).
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B 3TOM ciryyae BHIGPOC TOKCHYHBIX BEIECTB ¢ OTPabOTABIIMMH ra3aMHi YMEHbIIAETCA
1o xpaiHeil Mepe B 4 + 6, a To 1 B 10 pa3! Takoit 3¢ dexT yxe cTouT TOro, 4to6s1 060pyHOBaTH
aBTOMOGH/Ib JJOPOTOCTOSIIUMH YCTPOHCTBaMHU.

Puc. 1.3. CxeMa cucTEMBI PELIMPKYIALIMM M HEATPAIU3aLHH OTPaOOTaBIIMX Ia30B:
(HyMepalus 3JIEeMEHTOB CUCTEMBI corllacoBaHa ¢ puc. 1.1)

4 - TepMOpETYIATOP NOJauM BO3AYXA; 5 - BO3XYLIHbIH GHIBTP C GUIBTPYIOIIHM
3JIEMEHTOM C AKTHBUPOBAHHBIM YTTIEM; 6 - TEpPMOBAKYYMHBIH KJallaH MyCKOBOH CUCTEMBI;
7 - wryuep or6opa napoB GeH3MHa U3 NOIIaBKOBO# KaMephl kapOtoparopa;

8 - nuadparMeHHbIit MEXaHH3M MYCKOBOTO YCTPOICTBa (MOJyaBTOMAT IycKa U IMporpesa
nBurarens); 9 - HarpeBare/b [IyCKOBOTO ycTpoicTBa; 10 - 6ydepHas émkocts (pecusep);
11 - akTroarop cucrembl xonocroro xoaa (ACXX); 12 - akTroatop raBHON n03UpYIOLLEi
cuctembl (ATJIC); 13 - TepMoBakyyMHBI# KianaH; 14 - TepMoBaKyyMHBIi K/1amnaH;

15 - 610k MoforpeBa KOpIyca APOCCebHbIX 3aCIOHOK; 16 - KOHTaKT KOHLIEBOTO
BbIK/ItOUares; 17 - BmyckHo# kosuiekTop; 18 - marumk nosHo# Harpysku; 19 - knanan
peuupkyssiuuu; 20 - wTynep npoayBku ajacopbepa; 21- BeInyckHoit TpyGonpoBo;
22 - Tp€XKOMMAHEHTHBIA KaTATMTHUECKUI HelTpanu3arTop; 23 - 1aTyuK TeMIIEpaTyphl
HeliTpanu3aropa; 24 - KUCIOPOAHBIN naT4uK (1AMIa-30HM); 26 - KianaH 3a1epKKH
(nemndep); A - k cucteMe OXJIaXKAeHHA; b - K BAKYYMHOMY PEryJIATOPY ONepexeHus
32)KUraHus pacnpenenurens; B - k ancop6epy.

13



vi

Puc. 1.4. Cxema cucTeMBl yNpaB/IeHHs cMeceo0pa3oBaHHEM
kapOroparopa 1 CHCTEMBI 3AKHTaHUA
(Hymepauus 3MeMEHTOB CHCTEMBI COITIacoBaHa ¢ puc. 1.1).




1.1.3 CUCTEMA YHNPABJIEHUSA CMECEOBPAZOBAHHEM KAPBIOPATOPA

DneKTpOHHAs CUCTeMa ympaBieHHs cMeceobpasoBanueM (puc. 1.4) momnepxuBaeT
CTEXHOMETPUUECKHI COCTAB TOIIMBO-BO3AYLIHON CMECH Ha Pa3/IM4HBIX PEKMMaxX paboThl
NBUTATENA, T. €. TAKOE COOTHOUIEHHE MEXIY BO3TYXOM H TOIUIMBOM, IIPH KOTOPOM COCTaB
orpaboraBuiMx ra3oB obecneynBaer Haubonee 3ddexTuBHy0 paboTy HelTpanusaropa. B
KayecTBe 00paTHOM CBS3M HCTIOB3YETCS AaTYUK KOHIEHTPaLMK Kucopoaa 23.

Konrponnep o6GpabarbiBaeT MHGOpMaLHMIO OT JAaTYMKOB M YNPABISET aKTIOATOPOM
xosoctoro xoma 11 M akTioaTopoM mmaBHOM ao3upyiowei cuctemsl 12, TeM caMbIM
NOUIEPIKUBas ONITUMANBHBIN COCTAB TOIIMBO-BO3AYUIHOH CMECH, IOJaBA€MOH B IBUrATENb.

Jlns BU3yambHOro KOHTpOds 3a paboToH KOHTpo/Ulepa Ha MaHenM nNpuOOpoB
ycranasnuBaetcs cserosoe Tadbno “CHECK ENGINE” (“CE”), koTopoe 3aropaercs NpH
BIJIIOYEHHH 32KMIaHUA M racHeT nocie nycka asurarens. Eciu ceeroBoe Tabno Muraer uim
TOPUT HENpEepbIBHO NpH paGoTaloweM ABHrarene, 3TO YKa3blBaeT Ha HEHUCIIPaBHOCTH B
CHCTEME.

CocTraB cucTeMbl yNpaBJieHHs cMeceoOpa3oBaHneM KapGlopaTopa:

CocTaB CHCTEMBI YIIpaBlieHHs cMeceo0pa3oBaHHEM KapOlopaTopa okasaH Ha puc. 1.4.

Puc. 1.4. CxeMa cucTeMbl ynpaBieHHs cMeceobpa3oBaHueM kapOlopaTtopa
U CUCTEMBI 32)KUTaHHs:

1 - BBIBOZIHBIE KJIEMMBI KOJIOAKH KOMMYTATOPa; 2 - paclpeenTeNb 3aXXKHraH!s ¢ JaT4H-
koM Xojuta; 11 - akTioarop cucrembl Xonocroro xoaa (ACXX); 12 - akTioatop riaBHoOH
nosupyromeit cucremst (AIJIC); 16 - KOHTAKT KOHUEBOTO BBIKJIIOUATENs (JaTYMK-BUHT);

18 - mar4nk nonHOM Harpy3kH; 23 - AaTYMK TeMNepaTypbl HeHTpanM3aTopa;

24 - XUCTOPOAHBIH NATYUK (JSMOA-30HN);
25 - BLIBOAHBIE KJIEMMBI KOJIOZIKH GJI0Ka yrpaBlieHHsl COCTaBOM cMeceo0pa3oBaHms;
AB - akkyMynstopHas Oatapest; B3 - Boikntouarens 3axuranus; K3 - karyiika 3axxuranus;
CE - xourponbHas namna “CHECK ENGINE” na nanenu npu6opos.

IMockoabKy cHcTeMa 32)KHraHHs NMOAPOGHO OMMCAaHA B MePBBIX ABYX CNPaBoOY-
HUKAX “IIeKTPOHHbIE CHCTEMBI 3a3kHraHns”. [ToaToMy e€ Mbl paccMaTpHuBath He OyneM 1
cpa3y nepeinéM k cucTeMe yrpasieHHs cMeceoOpa3oBaHHeM KapOroparopa.

OCHOBHBIM y3JI0M CUCTeMBI (pHUC. 1.4) ABNseTCA 2/1eKTPOHHDIH 0J10K ynpaBiieHHs 25.
BHeunuii BUA 4eThIpEX BapUaHTOB O10KOB Moka3aH Ha puc. 1.6 u 1.7, a npuHUMNIHANbHbIE
CXEMbI K MOHTaXXHbIE [UIaThl IpeCTaBIeHbl Hapuc. 1.8, + 1.12.

Ipumeyanne.

Konrponneps! npencraenenssie Ha puc.l.7-a u 1.10 + 1.12 ABIs10TCS OAHMMH M3
nepBbIX pa3paboTaHHBIX OJIOKOB s CHCTEMbl YNPABJIEHUS cMeceoOpa3oBaHHEM H yxe
JIaBHO He npuMeHstoTcs. Camu 610K He pa36opHbIe U PEMOHTY He MojJexar (Ha3HaueHue
BBIBOJIOB /17151 0JI0KOB BapMaHTOB 3 U 4 1aHO YCJIOBHO).

Koutpornnep (puc. 1.8) cobpan Ha 6aze Mukponpoueccopa DDI(T. k. Ha ero Bxoabl
NOCTYMAKOT AUCKPETHBIE CUTHABI, T. €. UMEIOT BLICOKHI M HU3KUH MOTEHIMAJT, TO POLIECCOD
cobpan Ha ocHoBe PLM), ueTbpHaAuaTHPa3psAAHOTO IBOMUYHOIO CYETYMKA C BCTPOEHHBIM
reHeparopoM DD2, 4eThIpEX omepalMOHHBIX yCHIUTeNel B oaHoM kopryce DA2 (Bbimon-
HAIOWMX POJb KOMIApaTOPOB BXOAHBIX CHTHAIOB), cTabMiM3aTopa HampsbkeHus +5 B, a
TaK>Ke BXOHBIX U BBIXOHBIX KaCKaIoB COOpaHHBIX HAa TPAH3UCTOPAX.

Teneparop cueturka DD2 BeipaGaTbiBaeT MMMYIIbChl, KOTOpble MOCTYTAIOT Ha Gasy
TpansucTopa VT6 (c BeiBoa 3 DD2) uHa Bxon 9 DD1 (c BbiBoza 15 DD2).

15



Onepanmonmtit yeuwmreds DA1.4 BBIIOAHAET polb KOMIApaTtopa HanpsKeHUs
Hop1oBOI CC11 KM cpabaTLIBACT NP €r0 CHUXKEHHH.

Kak ronvko tpansuctop VT6 oTkpbiBaeTcs, yepes nepexo SMUTTep-06a3a TpaH3HCTO-
pos VT10, VT11, VT12 u cootBeTcTBeHHO pe3uctopsl R46, R47, R48 npotekaet Tok, npu
atom TpaHsuctopbl VT3 + VTS Takke oTkpeiBatoTcs. Ho npoueccop DD1 cornacuo 3ano-
JKEHHOH NporpaMMe MOXET 3aKpbITh BBIXOAHbIE KacKaabl yepe3 TpaH3uctopsl VT7, VTS,
VT9 u VT10, VT11, VT12, npu 3tom tpansuctopbl VT3 + VTS 3akpbIBaloTCS ¥ HU3KUI
MOTEHIH AT TOCTYIMT HA BXOJbI IPOLIECCOPA, T. €. OCYILECTBIAETCS KOHTPOJIb.

Vi3meHenneM NMTENBHOCTH HMMITYJIbCOB MOXHO pPEryaMpOBaTh NPOIMYCKHYIO CIIO-
COOHOCTD akToaTtopoB. CTeneHb OTKPBITHS aKTIOATOPOB OINpeAessieTcs NPOLEHTOM 3aM0J-

HEHUs UMITYJIbCOB (OTHOILEHHEM JUIMTEIbHOCTH UMITY/IbCA K €10 NEPUOY YMHOXKEHHOMY Ha
100 %).

Ha Bxoab1 koHTpOmiepa (puc. 1.4 u 1.1) noctynaer uadopmanms:

1. ot maTunka Temneparypbl HeliTpanu3saropa (J.t°).

2. M3 CHCTEMBI 3a)KHraHus (C KaTYIIKH 3a>KUTraHHsl CHUMAETCA CHIHAJ
06 06opoTax ABUraTes - Ha EPBYIO KileMMy 0JI0Ka yIpaBieHus ).

3. ot gatuymka nonaHoi Harpysku (J[.I1.H).

4. oT AaT4YHKa-BMHTA (KOHIIEBOTO BHIKIIIOYATENS IOJIOXKEHHUS IpOCCe-
JILHOA 3aCJIOHKH Kap6iopaTopa).

5. ot naruuka kucnopoaa (J1.K).

IMockonbKy NaT4uKH UMEIOT PACCTaHOBKY MO CTAPUIMHCTBY U Gollee rIaBHble JaT4HKH
MOryT 6JIOKMPOBATh CHCTEMY HE3aBUCHMO OT [IOKa3aHUH MEHEE [NIaBHBIX JaTYHKOB, I03TOMY
JATYHKH TTEPEUNCIICHBI B IOPAIKE YMEHbILIEHHS CTAPIIMHCTBA.

Takum oOpasom, ecnu cucTeMa 3aGIOKMpPOBaHA JAaTUMKOM-BUHTOM (KOHLEBBIM
BBIKJIIOYATENEM APOCCENbHON 3aClIOHKH KapbiopaTopa), TO HM3MEHEHHe CHTHalOB Ha
aKTI0aTOpax MOXET NMPOM30MTH TOJbKO OT cpabaTbiBaHMsA [JAaTYMKOB IOJNHOM HArPy3KH
W TeMmIepatypbl HEHTpaau3aTopa MM NPH W3MEHEHMH 4YacTOThl BpAlIEHHS ABUraTens.

Jlna koutpons 3a paborto#t cucteMsl ciyxut ceeroBoe Tabno "CHECK ENGINE".
OHO JI0OJXHO ropeTh MpH MyCcKe ABUraress HiIM NpH OCTaHOBKE, KOT/la BKIIIOYEHO 3aXXUTaHHE.

Paborty >xe G10ka ynpasiieH!s IpoBepSIOT NO npoueaype ¢upmst " Axcrex" Ha nabopa-
TOPHOM OOOpYAOBaHMM M B IOMALIHMX YCIOBHAX, paboTocrnocobHOCTh On0Ka MOXHO
YCTaHOBHUTH B OCHOBHOM I10 KOCBEHHBIM IOKa3aTessiM. Tak kak 3aropanue tabno "C E", npu
BKIIIOYEHHOM 3aKHraHUM M HepaboTaroIweM ABUraTese CBUAETENbCTBYET JIMIIb O HATHYHH
HanpsOKCHHs IIUTaHHUs Ha BLIBOAAX O10Ka ynpaBieHus, a noracaHue 1abio Np BpaieHuu
KOJIEH4aTOro0 BaJla yKa3hlBaeT Ha TO, 4TO GJIOK ynpaBieHus MOMy4aeT UMITY/bChI OT KaTYIIKH
32)KUraHus.

Ecau ta6no "C E" roput npu pabote ABUraTess, TO NPUUHHBI MOTYT GbITh ClIeAyIOIHNE:

— HET CUrHaja ¢ KaTylKH 3aKUraHusi Ha 6ok ynpaBJI€HHA;
— He cpaboTan MUKponpoueccop 610ka ynpasieHus;
— neperpes HeifTpatu3aropa.

Tak, npu HATMYMM CHTHANA C KAaTyLWIKH 3a)KHTaHUS O BPAIEHUM KOJICHYAToro Bana
JABUraTeis, koraa 063 aKTloaTopa 3aKprTbI H IBYUrarejlb HE 3anycxaeTcx, HIH 3anyc1(ae'rc;l,
HO 110 Mepe MpOrpeBa, HaYHHAET MIOXHYTh. [IpH OTCYTCTBMH OOPBIBA IPOBOIOB OT KaTyIIKH
3a)KUraHus K 6JI0Ky ynpapieHus M OT OJI0Ka K aKTIOATOpaM, a TAKKe MPU HATUYUH IHTaHHS
Ha KOHTaKTax 9 u 2, HeoOX0AMMO 3aMeHHTb OJIOK yripaBieHus.

OtcyTcTBHE HanpshkeHMs Ha 6 KOHTaKTe 0JI0Ka, IPY HAJIMYHHM TUTAHHUA HA KOHTAKTax
9 12, HeoOXOIMMO TaKKe 3aMEHHUTH OJIOK yIIpaBiIeHus.
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Haruuk kuciaopoaa 24 (puc. 1.4) mpenacranser coboif cBoeoGpa3sHbIi rajkBa-
HUYECKHMH 3/IeMEHT (MCTOYHHMK 3JIEKTPUUECKOro TOKa), OMEWIEHHbIH B CUCTEMY BBINYCKa
aBTOMOOM/IS mNepeA HeATpPanu3aTopoM, T. €. B Cpely ropsAuux OTpPaboTaBIIMX ra30B.

YyBCTBUTENBLHBIM 311EMEHTOM JaTyuka (puc. 1.5) spnseTcs oMbiBaemblii oTpaboras-
HMIMMH Ta3aMU KEPAMHUUYECKHI HAKOHEUHHUK 2, 3aLIMILEHHBIH OT MEXaHKYECKHX NOBPEX ACHHH
MeTaJUTMYeCKHM KOXyXOoM 1 ¢ mpopessmu A1 cBOOOAHOro Mpoxoaa oTpaboTaBLIMX razoB.
BHyTpeHHAs 4acThb KepaMH4eCKOro HaKOHEYHHMKa OMBIBA€TCA arMOC(EpHBIM BO3LYXOM,
NPOHMKAIOIIMM Yepe3 IIeJIM B KopIyce aartyuka. biarogaps cBoeMy 0co0oMy cocraBy, Ha
OCHOBE OKMCH LIMPKOHHSI, PA30rpeTas FOpsYUMH ra3aMH KepaMHKa CTAHOBUTCS HCTOUYHHKOM
TOKA, MEHSIOWMM HanpsH)KeHHE B 3aBUCHMOCTH OT HATMYMA UM OTCYTCTBHUs KMCIIOPOa B
orpaboTaBlIMX ra3ax.

1 2 3 4 5

,Puc. 1.5, Jaruuk kucnopona:
1 - 3aIMTHBIHA KOXYX; 2 - 4yBCTBUTEIbHbIA KEPAMHYECKHH HAKOHEUIIHK,
3 - HarpeBaTeNbHbIH NEMEHT; 4 - KOPMYC; 5 - COEIMHUTENBHBIE BBIBOABIL.

Kak u weliTpanuzatop, KucioponHblit narunk tpebyer mns cBoedt paboTsl ompele-
NEHHDBIX YCIOBHIA: OH IOJIKEH ObITh JOCTaTOUHO IPOTPET, HO HE NePerpeT, H OH TOYHO TakK Xe
HE NepEeHOCHUT 3arpsa3HeHHHs CBUHLOM M KpeMHHeM. Jl1d ycKopeHHs Iporpesa nocie nycka
JBHUTATECIIS1 0ONBUIMHCTBO COBPEMCHHBIX KHCJIODOJAHBIX JaTYUKOB HMEKT BCTpOCIIHLIﬁ
JNIEKTPUYECKUI1 HarpeBaTeNbHbIH d1eMeHT 3, MOCTOSHHO 3aNUTBIBAEMBI OT OOpTCETH
aBTOMOOWIA MpU BKJTIOYEHHOM 3aKMraHHM. 3a CYET CNELHabHbIX CBOACTB NMPOBOJSIIErO
MaTepuaga HarpesaTeis €ro MOIHOCTb ABTOMAaTHYECKH HU3MEHAETCS B 3aBUCUMOCTH OT
TeMINepaTypbl YyBCTBUTEIBHOIO JIEMEHTA JAaTYUKA: NPH HU3KOH TeMIlepaType CONpOTHB-
JIeHHe Harpesaress MUHMMAJIBLHO, @ MOIIHOCTh MaKCHMallbHa, U, HA00OPOT, IPH BLICOKOH
TeMIIepaType CONPOTUBIIEHHE HarpeBaTelsl MaKCHMalIbHO, @ MOILIHOCTh MUHUMANbHA. JTO
MO3BOJIET MCKIIOYHMTb HEOOXOAMMOCTh NMPHUMEHEHHs NOMONHMTENbHBIX CPEACTB YIpaB-
JIeHHs TEMIIEPATYPOii AaT4yHKa.

MakcumanbHblii TOK, noTpebisiemMblil HarpesaTeneM KUCIOPOAHOTO AaTYHKaA, COCTAB-
JI€T Ha XOJIONHOM JIBUraTelle OKoJo 3 A.

K kucnopoaHoMy JaT4uKy NOAXOAAT TPU NMPOBOJA S, MOMKIIOYAEMbIE K aBTOMOOHJIb-
HOMY XTYTY pOBOJIOB uepes3 /iBa pa3beMa, PacrojIoKeHHble MeXy nepeaHeit CTeHKoi Mo-
TOPHOIO OTCeKa U kKapOropaTopoM. ITepBbiit U3 pa3beMoB 06beAMHsET ABA npoBoaa («+» 12 B
U «MHHYC»), IOAIOLIMX MUTaHHUE Ha HarpeBaresb Jariuka. Yepes BTOpoii pasbeM Hoaxiio-
4aercs «CUrHaIbHbII» MPOBOJ JaT4MKa, T. €. MPOBOJ, UAYIIMI OT €ro 4yBCTBHTEIBLHOTO
3/1eMeHTa B GJI0K yTIpaBiIeHHA.

DNEKTPUUECKOE CONPOTHBICHHE YYBCTBUTEJIBHOrO JJIEMEHTA XOJOJHOIO NAaTYMKa
BECbMa BEHMKO U PE3KO NMajaeT MO Mepe ero mporpesa. JTO AaeT BO3MOXKHOCTb TOUHO
OTCNIEIUTh MOMEHT, KOrJa NaT4HK OKAa3bIBaeTCs CMOCOOHBIM JaBaTh NPABUIbLHYIO
nHGOpPMaLMIO O COCTaBe roproueit cMecu. s 3Toro co CTopoHs! 6JI0Ka ynpaBlieHHs yepes
PE3UCTOp HA AATYMK MOCTOSTHHO MOAAaercs «omopHoe» HarpsxkeHue okono 0,8 B. Koraa
JIAaTYUK XOJIOAHBIH, €ro CONpPOTHBICHHE BEIUKO M HE OKa3blBAE€T 3aMETHOIO BIHMSHMS Ha
nazeHue HanpsokeHus Ha aarduke. [To Mepe nporpeBa M pe3Kkoro CHUKEHHUA CONPOTHBIEHHS
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Puc. 1.6. Buewnnii Bua 6moxoB ynpainenus cMeceo6pasoanueM AFR ¢upmer “AXTEC” (maciurab 1:2) - BapuanT 1 1 2
U HX KJIeMMHas Kosofika (Maciutab 1:1).



61

Puc. 1.7. Buewmnuii Bua: a - 610ka ynpabicHus cMeceobpasosanneM AFR; 6- Gioka ynpasneHus 3axuranuem (Maciurab 1:2)
W UX KJIEMMHOH konozaku (Macturab 1:1).
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Puc. 1.8. IIpuHunnuanbHas cxema u MOHTaXkHas miara (Macmrab 1,25:1) 6noka ynpasiaenns cmeceobpazobanueM AFR - Bapuanr 1,

c/ieBa BBEPXY HA MOHTAXHO# IJ1aTe NOKa3aH BHEIIHMI BHJ U MapkupoBka Bapuctopa RUI.
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Puc. 1.9. TpuHuumiaibHas cxemMa U MOHTaXHag ruiata (Macwtab 1,25:1)
6r10Ka yripasjieHHs cMeccobpazoBanueM AFR - Bapuant 2.
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Puc. 1.10. [IpuHuKnHanbHas cxeMa ¥ MOHTaXHas niara (Macwrab 1,25:1)
610Ka yrnpasyieHus cmcceobpasoBanuem AFR - Bapuant 3.
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Puc. 1.11. IIpunuunuansuas cxema 610ka yrnpasieHns cMeceobpaszoBanueM u 3axxnranneM EKE-1A.
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Przc, 1.12. MoHTaxHas miara 65okz ynpasrieHus cMeceobpazoBarucs ¥ 3amuranues EKE-1A,
¢ L2YsAMU MOIKIIOUCHHISA K BCTOCHROMY KOMMYTaTopy
(Maucrad 1:1).



[aT4yMKa, NaJeHHe HaNpsKEHUs HA HEM 3HAYHTENIbHO YMEHBIIAETCs, YTO U CUTHAIM3UPYeT
0710Ky ynpaBleHUs 0 TOTOBHOCTH AaT4HKa K paboTe.

Ipu Goraroii roproder cMecH (T. €. NpH U30BITKE TOIIMBA), CBOOOAHBIN KMCIOpOa B
oTpaboTaBLIMX ra3ax MPaKTHYECKH OTCYTCTBYET M OAaTUMK KHMCIIOpOZa 3a cyeT Oonblioi
Pa3HOCTH KOHUEHTpALMH KUCIIOpOJa Ha BHYTPEHHEH U Hapy>KHOI NOBEPXHOCTAX Kepa-
MHMYECKOr0 HaKOHEYHHKa «BbIpabaThIBA€T» NIEKTPUYECKHH TOK HaNpshkeHHeM okono 0,8 +
0,9B.

ITpu Gennoit roproueit cmecH (T. €. HEIOCTaTKe TOIUIMBA), B OTpaboTaBILMX rasax
nosiBseTcs CBOGOAHBIN KHCIOPOA M BbIpabaThiBaeMOe IaTYHMKOM HANpsDKEHHE YMEHbILa-
erca100,1+0,2B.

Mepexon HampsikeHUs JaTYMKa OT BBICOKOTO YPOBHS K HHU3KOMY M Hao0OpOT [POMC-
XOZIUT B YpE3BbIYAHHO Y3KOM JHANa30He COCTaBa CMECH OKOJIO CTEXHOMETPUYECKOTO, T. €.
MpaKTU4YeCKH TouHO mpu &L =1,00.

Takum 06pa3oM, OPHEHTUPYACh HA MOMEHT MU3MEHEHHs BETMYHHBI HANPSDKEHUs, NPU
HOMOLIY TAKOTO JaTYyMKa MOXKHO TOYHO OTCIIEKMBATh peabHbIH, CYLIECTBYIOIUH B AaHHbIiH
MOMEHT COCTaB CMECH C YYETOM BCeX HHIUBHMAYaJIbHBIX OCOOEHHOCTEH peryaIMpoBOK
KapOropaTopa, COCTOSHHS BO3AYIIHOrO GMIBTPa, Cly4aiHbIX MOJCOCOB BO3AyXa U 00bIX
ApYrUX NPUBHECEHHBIX M3BHE (AaKTOPOB, HE MO3BOJAIOIIMX 3apaHee BbIOpaTh TpeOyeMblid
Ui paboThl HEMTPAJIM3aTOpa COCTaB CMECH.

Mo curHanam JaTyuka KHUCI0poJa 3MeKTPOHHBIHA OJI0K ynpaB/ieHHs MOXET HY>KHBIM
06pa3oM BIHATH Ha PaclojoXEeHHbIE Ha KapOlopaTope akKTIoaTopbl (3JICKTPOMarHUTHbLIE
KJIanaHsbl yIpaBJIeHHs COCTaBOM CMECH).

BBINONHATL NPOBEPKY AaT4MKa KHUCIOPOAa M CHCTEMbl B IIENIOM, HEO0OXOAMMO
NPOU3BOAMTE HA MPOIPETOM ABMrarene, paboraromeM Ha xonocToM xoay. Ecnu asurarens
paboTaeT HeyCTOMYMBO HIM IJIOXHET, OO BBIACHEHHS NPHYMH 3TOrO HAJ0 YBEIMYMTh
NPHOTKPBITHE JPOCCEIbHOM 3aC/IOHKH YIIOPHBIM BUHTOM. 3aTe€M MOAKIIOYUTH BOJIBTMETD K
OJJHOKOHTAaKTHOMY pa3beMy «CHTHAJIbHOrO» MNpOBOAA JaT4MKa KHUCIOPOAA: BOJIBTMETP
JIOJIXKEH MOKa3aTh PeTYspHbIe, ¢ tepHoaoM 1 + 2 ¢, konebaHus HanpshKeHUs B peaenax oT
0,1+0,3100,6+0,8B.

ITocne 3TOro NMpHOTKPBITH JPOCCENBHYIO 3aCIOHKY U YOEAMTECh, YTO U Ha CpeaHel
4acTOTE BPalLEHUs KOJIEHYATOro Baja MPOUCXOMAT aHAOTHYHbIE KojeGaHHs HaNpsKeHUs,
CBHETENBCTBYIOIHE O pabOTOCIOCOGHOCTH KUCIIOPOJHOTO AaT4YKKa, KapOroparopa U cuc-
TEMBI YIIPaBJICHHS B LIEJIOM.

OtcyrcTBHe koneGaHMH HaNpsKeHHUS Ha KHUCJIOPOjHOM JarTyMKe MpPH [POrpeToM
JIBUraTene CBUIETENbCTBYET 00 OTKa3e OJHOIO U3 Y3JIOB CHCTEMBI yNpaBJIeHHsS COCTaBOM
cMecH. JIns OMArHOCTMpOBaHMS NPUYMH HEHUCNIPAaBHOCTH MPOBEpbTE MPEXKIE BCEro
paboToCcnOCOOHOCTh KHCIOPOIHOIO JaTYMKa, OTKIIONHB Pa3beM OaT4HUKa Pa3pekKeHus OT
JKTyTa OPOBOJIOB aBTOMOGHs M 06ecneunB TeM caMbIM paboTy cucTeMsl B pexume 50™ %
CKB2)XHOCTM CHMTHAJIOB YNpaBIEHHs aKTIOAaTopaMH, T. €. 0e3 yuera BEeJIMUMHBI CHTHaia
KUCI0poAHOro jaaryuka. OT KryTa NpoOBOJOB aBTOMOOWIIS OTKJIIOYHMTE TaKXKe pazbeM
CUrHAJIBHOTO MpPOBOAA KHCJIOPOIHOrO IAaTYMKa, OOECNCYMB C HUM COEOUHEHHE Inyna
BonbTMeTpa. JlanbHeliune AeHCTBHUS MO BBIACHEHHIO NPHUYMH HEUCHPAaBHOCTH
onpeaensoTcs 3adMKCHPOBAHHBIM YPOBHEM HaNpsDKEHHs Ha OTKJIIOYEHHOM KHUCIOPOAHOM
JaT4yuKe NpH paboTaroleM ABUrarese:

- HanpshkeHue cocTasnseT MeHee 0,03 B;
- HanpsDKeHUe HaxoauTces B npeaenax 0,08 + 0,3 B;
- HanpsbKeHHe HaxoauTcs B nmpexenax 0,55 + 0,8 B.

YpesBbluaifHO HU3KHi1 YPOBEHb HANPSDKEHUS MITH ero NOJIHOE OTCYTCTBHE, XapaKkrep-
HBI€ 114 IEPBOTO CI1y4asi, MOTYT ObITh BbI3BaHBI 0OPBIBOM NPOBO/IA HAa KUCIIOPOIHOM JaTYMKe
I B €70 pa3beMe.
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Hannuue kakoro-nn60, Xots Obl HMU3KOTO, YPOBHS HampshKeHHsS Ha AaTYMKe, Xapak-
TEPHOE AJ1s1 BTOPOro U TPETHIO CIYyYaeB, CBUACTECILCTBYECT O IPUHUUIIHAJIBHOM HAJIMYHUH €r0
peaKiMH Ha cofilep>KaHHe KUCII0po/ia B 0TpaboTaBILUX ra3ax.

ITpu HuU3KOM YpOBHE HanpshKeHHs I JajbHeiflled npoBepku paboToCnocoGHOCTH
JaT4MKa MPHHYAUTENbHO NPUKPOHTE BO3AYIIHYIO 3aCIOHKY IO Hayajla MaJeHHs YacTOThl
BpALIEHUS KOJIEHYATOro Bajla M HabnrofalTe 3a MOKa3aHHAMH BOJIBLTMETpA: HaNpshHKeHHE Yy
HCNPaBHOTO JaT4MKa - JOJHKHO HeMeJIEHHO BO3PacTH J0 ypoBHs He MeHee 0,7 B. Bamas
peakuus KHMCIOPOAHOrO AaTYMKAa Ha oOoralieHHe cOCTaBa CMECH, HH3KHil YPOBEHBb
HanpshKeHHMs Ha JJaT4MKe NpH paboTe JBUraTens Ha 6oraroif cMecH CBHIETENbLCTBYIOT O €10
HEMCNPaBHOCTH, Yallle BCEro 0 HeoOPaTMMOM CTapeHHM MITH 3arpsi3HEHUM CBMHLIOM BCred-
CTBHH paboThI Ha AITHIHPOBAHHOM GEH3HHE.

ITpu BHICOKOM MCXOJHOM YPOBHE HANpsKEHHs HAa KHCIOPOJHOM JaT4MKe Ha pabo-
TAlOLIEM JBUraTesie CHUMHUTE MPOBOJ C BEPXHETO JMEKTPOMAarHMTHOTO KilaniaHa Ha TOTUTHB-
HOM XMKJIEPE XOIOCTOrO X0/1a M HabnoaiTe 3a IOKa3aHUAMH BOJILTMETPA B MOMEHT Havyasa
CHH>KEHHs YaCTOThI BPALIIEHH KOJIEHYAaTOro Bajla [epel OCTaHOBKOH JIBUraTells BCIEACTBUE
06eHEHUs CMECH H3-3a MPEKPAIUEHHs TOIUIMBONOAAYH OH JOJDKEH 3a(HUKCHPOBaTh CHHU-
XKEHHE HaNpsDKeHHs Ha JaT4MKe 10 ypoBHs MeHee 0,2 B. J{na Gonblueil HAIAIHOCTH TO XKe
caMoe MOXHO IIpOenaTh A/ HWXKHEro KianaHa, NMOANEPXHBas MOBHILEHHYIO 10 3200
00/MMH 4acTOTy Bpall€HUs KOJIEHYAToro Baja. Bsnas peakuus KHCIOPOLHOrO JaTYMKa Ha
obeaHEHNE COCTaBa CMECH TAKIKE Yallle BCETO CBUAETENLCTBYET O eT0 HeoOpaTUMOM 3arpss-
HEHHUU.

Jlns toro, 4toObl NONMHOCTBI YOEOUTHCA B HEUCNPABHOCTH AaTYMKa KHCIOpoaa,
HeoOxonuMo y6equThCs B HaJIMYMM TMTaHUA Ha ero MnoJorpesarelne, sBISAIOIUMCA HEOO-
XOZIMMBIM YCIIOBHEM HOpMaNIbHOM paboThl JaTunka. OTCYTCTBHE MOAOIPEBa MOXKET BbI3BAaTh
nepeoxyaxaeHue JaTYUKa U, KaK ClIeCTBHE, 3aMeUIEHHYIO PeaKIUIO Ha H3MEHEHHE COCTaBa
cmecH. st 3Toro npoBepbTe HalMMuMe HanmpshkeHus 12 B Ha npoBoaax ABYXKOHTaKTHOTO
pa3beMa NMHUTaHHMSA NoOJOrpeBaTeNs a TaKXKe OTCYTCTBHE OOpbIBa B LEMH INOAOrpesarels
JIaTYMKA: MeXKTY KOHTAaKTaMH pa3beMa NoJorpeBaTteis elle He OCTHIBILETO JaT4HKa JOMKHO
ObITh JNEKTPHYECKOE CONPOTHBIEHHE 0KON0 10+ 15 OM.

Ipu OTCYTCTBHM MUTaHUS MOJOTPEBaTENA KHCIOPOAHOrO AaTYMKa M UCIIPABHOM €ro
HarpeBaTellbHOM 3JIEMEHTE, INOCJe YCTPaHEHHMs HEHCHPAaBHOCTH B JJIEKTPOLENH nepen
MOBTOPHOH NPOBEPKOil peakuMu NaTyHMKa Ha M3MEHEHHE COCTaBa CMECH, LENecooOpa3Ho
npoexarb Ha aBTOMOOMIJIE HECKOIBKO NECATKOB KHWJIOMETPOB, UTo OyaeT crnoco6CTBOBaTh
0CBOOOXKIEHHUIO 1aTYMKA OT HAKOMUBILHMXCS TBEPABIX OTI0KEHHUH.

V6eauBIuuchk 1o ObICTPOH peakLHUH KHCIOPOJHOrO AaT4MKA Ha U3MEHEHHE COCTaBa
CMECH B €ro HCNpPaBHOCTH, BOCCTAHOBHMTE COEIHHEHHs paHee CHATBIX pPa3beMOB H
MPOJOJIKHUTE NPOBEPKY APYTUX COCTABIIAIOILIUX CHCTEMBI.

IlpumeuaHue.

O paboTe maTuuka KHCIOpOZa COBMECTHO C CHUCTEMaMM YIpaBJlIE€HHs ABUrareieM
MOXKHO MPOYUTATh BO BTOPOM CIIPABOYHHKE (CM. TOCIIEAHIOI 00I0XKKY).
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JlaTunk noJyHol Harpy3kHu 18 (puc. 1.1 u 1.4) npeacrasnser co00# BBIKIIOYATEND,
JAKIKi HHOOPMALHIO O HACTYIUIEHHH PEXXHMa paboThl BUraTeNs C MOMHBIM OTKPBITHEM
ApOCCeNbHOH 3aCIOHKH KapGiopaTopa. YNpaBiAeTCs JaTYMK PA3PEKEHHEM OT BITYCKHOIO
Ko/utekTopa 17 yepe3s TepMOBaKyyMHBIH ki1anaH 13, koTopslil cpabarsiBaeT npu TeMmrneparype
oxnaxaromeit xuaxoctu 40 °C. TIpu nagenuu paspexenus 10 Beauunnb Menee 0,1 kricM’
(75 £ 5 MM PT. CT) KOHTAKThl AaTYHKA 3aMKHYThI, IPH HAIMYHH PA3PEKEHHS - DASOMKHYTHI.
OavH KOHTAKT JaT4MKa yepe3 pasbeM COeMHeH ¢ "Maccoi" aBToMOoGHA, ApYroH - ¢ KoH-
TakTOM 6 KOJIOAKH O110Ka yIpaBlIeHHU .

Ha yka3zaHHOM KOHTaKTe 6JI0Ka yIpaBieHHs MOCTOSHHO MMEETCS HanpsHKeHHE OKOJIo
12 B, KOTOpOE NafaeT 0 HyJIA, €CJIM KOHTAKT JaT4yHKa 3aMblkaeTcs Ha "Maccy”.

VnpasneHue akTI0aTOpaMH MO CUTHAJIAM OT KMCIIOPOJIHOTO JIaT4yHKa GOKHUpyeTCs MpH
Temneparype aABHrarens Huwke 40 °C npH NoMoLH AaTYHKa OJHOM Harpys3KH.

Hanuyue HanpspkeHHs Ha KOHTakTe 6 sABNAeTCA NPH3HAKOM, MO KoTopoMy G6iok
yIpaBAeHUs OTKIIOUAeT QYHKUMIO YNPABJIEHHUS COCTABOM CMECH M NEPeXOIUT Ha PeXHM
yIpaBieHHs aKTI0aTOpaMH IpH PUKCHPOBAaHHOMN CKBaXKHOCTH cUrHana 50 %.

B nMHMM NOAKITIOUEHHMs OaT4YMKa pa3pekeHHUs K 3aJpOCCENbHOMY NPOCTPAHCTBY
BIYCKHOM CHCTEMbl HMEETCS TepMOBAaKyyMHBbIH KianaH, NOJOOHBIH TOMY, KOTOPBIH NpH-
MEHSETCs B BaKyyMHOH JINHHH YNPaBJeHHs KIaNaHOM PEUMPKY/IALMH 0TpaboTaBILHX ra3oB
M YCTaHOBJICHHBIH Ha IIJIaHTEe CUCTEMBI OXJIaXKAeHHU:. JIo IOCTHXKEHHUs TEMIIEPATYPbl KU~
koctH 40 °C TepMOBaKyyMHBIH KJIallaH 3aKpbIT H PaspeXeHHe He MOCTYNaeT K JaT4HKy. B
pe3y/bTaTe 3TOro ero KOHTAaKThl PA3OMKHYTBI M Ha IPOBOJIE OT KOHTAKTa 6 6110Ka ynpaBneHus
uMeeTcs HanpsbkeHHe 12B, BbI3piBalollee OTKIIOYEHHE (QYHKIMH YNPaBJIEHHs COCTaBOM
CMecH.

Mo Mepe nporpesa ABUraress TEPMOBAKYYMHBIH KJlalaH OTKPBIBAETCS H pPa3pexeHHe
M3 BIIYCKHOM TpyObl HaYMHAET MOCTYMaTh K JAaTYMKY, B PE3yNbTaTe Yero €ro KOHTAKThI
3amblKaloTca. IIpH 3TOM KOHTakT 6 Onoka YTpaBlEHHs OKa3blBa€TCA COEIHHEHHBIM C
"Maccoi" ABMraTelis U HanpsbKeHHE Ha HEM NaJlaeT A0 HyJs, 4To obecrneynBaeT BKIIOYEHHE
dbyHkuuMH ynpapneHus coctaBoM cMecH. Ha akTioaTopsl, B COOTBETCTBHH C HamnpsKEHHEM
Ha KHCIIOpPOJHOM IaT4YMKe, HAYMHAIT IOCTYNaTh MMIY/IbChl YNpPaBlIE€HHUA NMEPEMEHHON
CKBa)XHOCTH.

ITocTosiHHOE HaMuKe HanpspkeHUs 12 B Ha CUrHaJIBHOM NMPOBOJE KOJMOAKH JaT4HKa
MOJIHO# Harpy3KH, He3aBUCHMO OT NMOAKIIOUEHHS HITH CHATHS C HETO Pa3peKEHHs YKa3biBaeT
Ha OTCYTCTBHE 3aMBIKAaHHA Ha «Maccy» KOHTakTa 6 Groka ynpaBlieHHs, T. €. Ha HapyIlleHHe
(&YHKHHH 3TOTO [aTYHKA.

HeucnpaBHOCTH MOXKET ObITh BBI3BaHA KaK HEMCIIPABHOCTBIO CaMOro JaT4MKa, TaK U
06pBIBOM MPOBO/IA, COEIHHSAIOLIET0 AaTYHK C «MAcCOi» aBTOMOOH IS,

Jnist npoBepKH OTCYTCTBUS 0OpPBIBA «MaCCOBOrO» MPOBO/Ia Ha Pa3beAMHEHHOH KOJIO/IKE
pazbema KryTa NMPOBOIOB aBTOMOOMNIA K JaTYMUKy paspeXeHHs NPH NMOMOLIM OMMETpa
y6eaurech B HAJIMYMH COEJUHEHUS COOTBETCTBYIOILETO KOHTaKTa KOJOAKH C «Maccoib».

Ilpy HaMMUUM COENMHEHHA C «Maccoi» KOHTaKTa KONOAKM XIyTa MpOBOAOB
aBTOMOOWJIS, MPOBEPhTE MCNPAaBHOCTh CaMOro JAaT4yMKa, MOIKIKYas OMMETP MeEeXIy
KOHTaKTaAMH ero KOJOAKH: NPH HAJHUYMH DPa3pEeKEeHHs Ha JAaTYUKE MEXIY KOHTAKTaMH
JNOIDKHO ObITh MPAaKTHYECKH HY/IEBOE CONPOTHBIICHHE, NPH OTCYTCTBUM - OECKOHEUHO
6onsbInoe.

Tpy nomo3peHUH HAa HEMCOPABHOCTD AaTYMKA Pa3pexeHHs 1o NpHyKHe 00pbiBa MK
BHYTpEHHEro HapyleHus paboTocnoco6HOCTH, NPLBEIIIEro K NPEeKpalleHHIO 3aMblKaHHsI
Mexay coOOH ABYX €ro BbIBOJIOB, 3aKOPOTHTE II€PeMBIYKON KOHTAaKThl pa3belMHEHHOH
KOJIOAKH pa3beMa >KryTa IPOBOOB aBTOMOOHIIA U Ha paboTalolleM ABUrareine yoeaurech B
HaJIMYMH KoNlebaHUi HanpsHKeHHUs Ha CUTHAJILHOM IPOBOJIE AaTYMKa KUCIOpoa.

Ipu Heo6XOIMMOCTH, B CIIy4ae OTCYTCTBHMs MCIIPAaBHOTO JaT4MKa IOJHOHM Harpys3ku
WM JJaTYMKA KUCIIOPO/IA, @ TAKXKe NPH NMOBPEXIEHUH BHEIIHUX COEAMHEeHHH OnoKa ynpas-
JIEHHsI ¢ HUMH, aBTOMOGHMJIb MOXHO JKCIUTyaTHpOBaTh M IIpH HepaboTaroiued chucTeMe
yIpaBieHHs COCTaBOM CMECH, UMes B BULY, YTO NIPH 3TOM 3HAYUTEIbHO BO3PACTET BBIOPOC
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TOKCHYHBIX BELIECTB C 0TPabOTaBILMMH ra3aMM U MOXET HECKOJIBKO MOBBICUTHCA Pacxoj
TOIJIMBA, YTO B CBOIO OYepeb NMPUBEAET K OLICTPOMY 3arpsA3HEHHUIO JaTYMKa KMCIOpoaa U
HeHTpanusaropa.

JUIs1 BKIIIOUEHHUS TAKOrO «aBapHIHOTO» PEeXHUMa JOCTATOYHO Pa3beAMHHUTb KOJIOAKY
pa3beMa JaTYMKa MOJIHOH Harpy3KH.

JlaTyux TeMmepaTyphnl HelTpanu3aropa (ecnM OH YCTaHOBJIEH Ha aBTOMOOHIIE)
npeaHa3HayeH /15 KOHTPOJISA TeMIeparypsl HelTpanu3aTopa.

Ipu neperpese Hefirpanusaropa (t = 900 °C), Ha paboraroleM JBUrarene, JaT4HK
Tenmneparypbl BbiAacT Ha 117 KoHTakT Gnoka ynpasnenus curHan 37,3 mMB u cpabartaer
kommnaparop DA1.3 u mukpocxema DD1 rumount curnanshyio namny "CHECK ENGINE™.
Ipu 3TOM Ha 06a aKTIOaTOpa MOAAETCS MONHOE HANpPsHKEHHE MUTAHUs (CKBaXKHOCTh CUTHANa
ynpasienus 100 %). 1o no3BoseT CHU3UTH BEPOATHOCTh TEMIIEPATYPHOTO NTOBPEXIEHHS
HEeHTpaln3aTopa, Tak Kak B oTpaboTaBILMX ra3ax M3-3a 60raroro cocrasa roproueii cMecu
COZIEPXKUTCS MAJIO KMCIOpOoAa. BeneacTBre 3TOro B HefiTpanu3arope npekpaiaeTcs BbI3bl-
Balollee ero neperpes ropeH e TOILIHBA.

Ecnu naTuMk He yCTaHOBIIEH, TO IOMKHA CTOSATh NEPEMbIUKA MEXIY BhiBogaMu 11 n 12
6I10Ka yrpaBneHus.

Konuesoii BbIKJII04aTeb IpoccelibHOM 3ac/I0HKH Kap6iopaTopa (1aTuuk-BUHT) 16
(puc. 1.4) - coenunser ¢ “maccoi” 5 BbIBOa 6710Ka yrpaBneHus 25 (OpH 3aKpITOit APOC-
cenbHOM 3aCOHKe, KOHTAKThI 3AMKHYThI, 8 P OTKPBITOH - PA3OMKHYTBI).

Ilpu 3akpeITOf ApOCCEnbHOM 3acnoHKe M paboTaloleM KHCIOPOIHOM JaTYHKe
YNpaBJICHUE CKBAXXHOCTHKO CHUrHajla NMPOUCXOOUT TOJIBKO I aKTH0AaTOpa HAa TOIUTMBHOM
JKMKJIEpE XOJI0CTOTO X073, B TO BpeMs KaK Ha APYTOM aKTI0aTOpe COXpaHseTCs HeH3MeHHas
CKBa)XHOCTh CUrHasa BenuauHoi 50 %.

IlpH OTKPHITHH IPOCCENbHOM 3aCIOHKH M Iepexole C pexHuMa XOJIOCTOro xoia Ha
HArpy304HbI PEXUM MpU 4YaCTOTE BpalleHHs KoleH4aroro Baja Go:ee 1100 o6/MuH
BKJIOYAETCA YNpaBlieHHe CKBRKHOCTBIO CHTHAa M AJI1 BTOpOro aktioaropa. Ilpu pabore
JIBUraTens W3MeHEHHE BEJMYHUHBl CKBAXHOCTM CHUTHAJIOB YINpAaBIEHHA aKTHATOpaMH
orpanuuuBaercs B "kopunope” ot 30 1o 75 %, uto obecneuyrBacT BOIMOXKHOCTb ABHXKEHHS
aBTOMOOGHJISI IPY BBIXOJIE U3 CTPOS KUCIIOPOJHOIO AaTHHKA.

Ilpu MONHOM OTKPLITHH APOCCENBHOMN 3aCNOHKHM pa3peXKeHHE BO BIYCKHOH Tpybe
najgaer. B pesynsrare 3TOr0 KOHTAKThl JAaTYMKA Pa3pexeHHs 3aMbIKAfOTCA, COEOUHAA C
«Maccoit» aBTOMOGUIA KOHTakT 6 pasbeMa Gnoka ympasnenus. IIpu 3ToM ynpasneHue
COCTaBOM CMECH OT KHMCIIODOAHOIrO JaT4yMKa MNpeKpailaeTcs M Ha oOOMX aKTHaTopax
yCTaHaBIMBaeTCs GUKCHPOBaHHAs CKBAXXKHOCTh curHana 50 %. Tem caMbiM obecnicunBaeTcs
paboTa aBurareis C HOJNHOM Harpy3kod npu oGOraieHHOM («MOILIHOCTHOM») COCTaBe
CMeCH, He TNpPUHUMAs BO BHMMaHHe HeM30exHoe yxXyaueHHe 3PGEKTUBHOCTH paboThI
HeHTpanusaropa.

AHaOrM4YHOEe OTKIIIOYEHHE PEXXMMa YIPABJIEHHSA COCTAaBOM CMECH HE3aBHCHMO OT
HOJIOKEHUS IPOCCENbHOM 3aC/IOHKU U pa3peXeHUs BO BITYCKHOH TpyOe NPOUCXOMUT Takxke
NPH 4aCTOTE BpalleHUs KoJleHuyaToro Baia oosee 4000 06/mMun.

JlaT4uKy-BHHTY NPUCYLIM JBE OCHOBHBIE HEUCTIPABHOCTH:
- KOpOTKOE 3aMbIKaHHE Ha Maccy;
- OTCYTCTBHE KOHTAKTa C MacCo NpH OTNYLIEHHOH NeJal akceneparopa.

O6e HEeucrnpaBHOCTH MOXXHO YCTPaHMTh IPH NMOMOIUM TECTEPA HIH KOHTPOJIbHOH
JIaMIIOYKH, OJIMH BLIBOJ KOTOPO# COEIMHEH C “TUTIOCOM” aKKyMyJsaTopHOH GaTapeu, a BTopoii
- ¢ BbiBoAOM (7) (OTKMIOUEHHBIM OT XKryTa NPOBOAKM aBTOMOOWIIA) NaT4MKa-BHHTA.

IMpu nONHOCTHIO OTIYIIEHHOMN MeAANIM aKCenepaTopa JaMIoyuKa J0JDKHA ropeTh (pH
JTOM HE MeIIaeT MPOBEPUTh, YTO MPUBOJ APOCCENbHOM 3aCNOHKH HE MNPENATCTBYET eé
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[IOAIHGMY 3aKPBITHIO, T. €. YTO 3aCJIOHKA He 3aBHcaeT Ha npuBoze). Ecnu “koHTponbka” He
FOPHMT, TO, 3HAYHT, BO3MOXXEH BHYTPEHHUH 0OpLIB ¢ ero BriBoaoM. [Ipu oTcyTcTBHM 00pBIBa
HEOOXOAMMO NOBEPHYTh JaTYHMK-BHHT 0 MOMEHTA 3aropaHus KOHTPOJIBHOM namnoykH. Eciu
4acTOTa BPalllcHUs KOJIEHYaTOro Bajla Ha XOJOCTOM XOAY NpH 3ToM OyaeT 3aBblieHa (1o
CpaBHEHHIO ¢ e& 3HaieHHEeM, YKa3aHHBIM B PYKOBOJCTBE 110 3KCILTyaTallMd aBTOMOOMIIA), TO
HeobXoaMMO OTperynupoBarh kaporoparop.

ITocne OTKpBITUA ApOCCENbHOH 3aCNOHKH (Mefanh ra3a HaXkaTa) JIaMIoyka J0JDKHa
racHyTb.
Ecny 3Toro He NpoUCXOaNT, 3HAYUT, AATYHUK-BUHT UMEET BHYTPEHHEE KOPOTKOE 3aMbIKaHHE U
€ro Hag0 3AMCHUTD.

AKTIOATOPBI NIPEACTABNAIOT COOOH 3JIeKTPOMAarHUTHBIE KJaNaHbl C JKHUKJIEpaMH H
NPaKTHYECKH MACHTHYHBI TEM, KaKHE MPUMEHSAIOTCA B "KIacCHYecKHX" Monensx kapOro-
paropos 2108 1151 OTK/IIOuEHUs TOTUTMBOIIOAYH YEpe3 CUCTEMY XonocToro xoaa. OTnuyaro-
TCS OHH MEHBIUMM Da3MepOM KODIyCa, CBA3aHHBIM C M3MEHEHHBIMH, A JOCTHXKEHHA
Gosbiero ObICTPONEHCTBUSA, NapaMeTpaMH OOMOTKH 3NIEKTPOMarHHUTa W JUaMeTpaMu
KHUKIIEPOB.

HopMasibHoe cocTostHHE akTioaTopoB 3akpsiToe. [IpH nojaye Ha HUX HaNpPsHKEHUS OHU
OTKpPBIBAIOTCA.

MuHuMaNbHOE HaNpsPKeHHe cpabaThiBaHKMs aKTHATOPOB cocTanser 7 B npu 23 4+ 5°C,
a norpebnsemas cuna toka 0,275 A. ConporuBieHHe oOMOTKH KianaHa JODKHO OBITh
nopsaka 30 OM.

OnvE U3 aKTHATOPOB YCTaHOBJIEH Ha cucTeme xonocroro xoaa (ACXX) u umeer
#uKnép ceyenreM 50, apyroi - Ha masHo# no3upyromeii cucteme (ATZIC), ¢ xuxknépom
ccuctucm 80.

ATJIC ucnonb3yercs A/1 yNpaBIeHHs COCTAaBOM MPUTOTaBIMBAaEMOM roproyeii cMecu
MO CHIHa/laM KMCJIOPOIHOTO JaTYHKA Ha PeKHUMax CpeJHHMX Harpy3ok. AkTroarop 3 (puc.
1.14) ycranoeneH Ha npuiIMBe Koprnyca kapOroparopa B MecTe, Ie Ha OOBIYHBIX
kapOroparopax 2108 pa3memaercs BakyyMmHbIl 3koHOMaii3ep. IlepekpsiBaeMblii urioH
XMKJICP KJIaNlaHa MUTAETCAd U3 COEOUHHUTENBHOTO KaHala MEXIY CEKLUHMSIMH NOIUIaBKOBOH
kamepbl. TIpoHas >kukiep, TOIUIMBO MO CBEPJICHHUAM, BBHIMOJHEHHBIM B KOpITyce KapOro-
paTopa, MOCTyNnaeT B 3MYILCHOHHBIHN KOJIOZAEL [TIaBHOH 103MpYIOILEH CHCTEMbI IEPBHYHON
Kamepbl TI0CIe [F1aBHOTO TOIUIMBHOTO XXHKIepa. Heucnonb3lyemele B kapOroparopax «62-ii»
MOJIEJTH KaHAaJIbl 3KOHOMaH3epa 3aIyleHbl CHAPY>KH 6POH30BBIMU NPOOKaMHU.

B cBa3u ¢ TeM, yto xukinep 4 AIJIC ycTaHOBIIEH HHKe YPOBHS TOILTHBA B [IOMJIaBKOBOH
Kamepe, HErepMeTHYHOCTb €ro COeIHHEHHs ¢ MPHIMBOM Ha KopIryce kapbloparopa MoXxeT
NIPUBECTH K NOATEKAHHUIO TOILIMBA. [I03TOMY OYeHb BaXKHO MPaBUIIBHO YCTAHOBHUTH aKTIOA-
TOp Ha kap6ropaTop.

Ycranoska AKTHATOPOB

3apopauMBaHMe KJIanaHa OT PYKH 4acTo ObIBa€T OAHOH M3 MPUYHH HEYCTONYMBBIX
060poTOB X010CcTOr0 X0Aa. Tak Kak cnabo 3aTAHyThIH akTIOATOp | CUCTEMBI XOIIOCTOrO X01a,
GonTtarouuics B pe3be U IJ10X0 cxkaTas pe3UHKa, Kak MPaBUIIO IIPUBOJIAT K MOJACOCY BO3AyXa
U obeaHeHuro cMmecH. Ilnoxas ke 3aTshkKa akTroaTopa 3 ITIaBHOM JO3UPYIOLLEH CUCTEMBI,
KaK y)XX€ YKa3bIBaJIOCh BBIILE, IPUBOAMT K MOATEKaHUIO OEH3UHA.

Ownbouna Takke MeTOIMKa, NpeioxkeHHas B cratbe “Kanpusubiii xnanan” us
xyprana ‘“3a pynem”: “Ilonoxum, aBurarenb paboTaer Ha XOJOCTOM XOAY UpH
OTK/TIOYEHHOM 3JIeKTpONUTAaHMM kianaHa. Hecnemra noBapaduBaiiTe ero: moka cMech
HOpManu3yercs, o60pOTHl YBEJIHYMBAIOTCA, a KOINA MOTOp 3aIJIOXHET - 3HAYMT, KilanaH
3atsaHyT. ITociie 3TOro nmycTuTe JBUraresb H, MOAKIIOYAs U OTKII0Yas IPOBOJ, yOenuTech B
TOM, 4TO KJIanaH jeicTBuTeNbHO paboTtaer”. Jleno B TOM, YTO MOTOD 3arJIOXHET, KOIZIa KOHEL
XHKJIEpa TOJIbKO HauaJl BXOOAUTh B IOCAJOYHOE MECTO B KapOioparope, HO elle He JoLien 10
KOHIIa.
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Muoraa 3ty pexoMennaumio gononusoT. “Tlocne aTtoro npu HCoOXonMMOCTH N0BEp-
HMTE KianaH eie Ha oauH o0opoT”. A BOT 3TO yke onacHo. Eciii akTioatop nepeTsHyTsb,
MOXHO, BO-NIEPBBIX, HCIIOPTUTD XKUKIIEP XONOCTOro xoxaa (puc. 1.13), BO-BTOpBIX, HCIIOPTUTD
NOCAJOYHOE MECTO, KyAa BXOIMT XHKJIED, B-TPETbUX, copBaTh pe3sly B kapOroparope.

Puc. 1.13. Tlpumep necdopmanti xkHKIEPa, IPU NEPETHKKeE
DNEKTPOMAarHUTHOTO KJlanaHa.

B “PykoBoiCTBE MO TEXHHYECKOMY OOCIIY>KMBAHHMIO M PEMOHTY” VKa3aH MOMEHT
3aTsHKKM 2neKTpoMarauTHoro knanaxa 0,4 kI'c - m (3,68 H - m).

Ecnu xe y Bac HEeT JMHAMOMETPUYECKOTrO KITH04a, TO JyYlle BCerd BOCONL30BATHCS
METOAUKON OTTMCAHHOW HUXE.

HyXHO CHATH ¢ 3MEKTOPMArHUTHOTO KiaNaHa Pe3uHOBBIi YIUIOTHUTEND, 0e3 ycuims
BBUHTUTL PYKO# 110 ynopa, cuutas o60poThl U 3aOMHNTh, B KAKOM TOJIOKEHUM OKA3aJICH
KOHTAKT. 3aTeM OIeTh YIUIOTHHUTENb, 3aBUHTUTh CHauala PyKo#, 3ateM Kiio4yoM Ha 13 - 1o
TOTO K€ MOJOXEHHs, He Aanbie. IIpu 3aBeeHHOM JIBUraTene KI1almaH MOXHO YyTh-4yTh
oTeepHyTh (He Oonee 120 rpagycos), 100MBasCh MaKCUMAaJILHBIX 00OPOTOB.

1 12 14

Puc. 1.14, Cxema paboThi aKTIOATOPOB CUCTEMbI XOJIOCTOrO X0/1a
Y TNIaBHOW J03UPYIOIIEH CHCTEMBI:

1 - aKkTI0aTOp CHCTEMBI XOJIOCTOrO X0/a; 2 - NOIUIaBKOBast Kamepa kapOropaTopa;
3 - aKTI0aTOp IMaBHO N03UpYIoLIeit CHCTEMBI; 4 - TOTUTMBHBIH JKMKJICD aKTHOATOPa;

5 - BO3LyLIHbIH KaHaJl CHCTEMBI X0JIOCTOTO XOZa; 6 - INIaBHbIH TOILUIMBHBIH JKHKJIEP NEPBOK
KaMepsl; 7 - TOIUTMBHBIHA KUKIIED aKTI0ATOPa; § - BO3YLUHBIH XKHUKIIEP X0JIOCTOr0 X0/1a;
9 - perynmMpoBO4HBIi BUHT Ka4€CTBa CMECH XOJIOCTOro xoza; 10 - Bo3ayHas 3acnoHka;

11 - BBIXOZIHBIE OTBEPCTHS XONOCTOrO X0/ M MEPEXO/IHOI CUCTEMBI NIEPBOH KaMephy;
12 - npoccenbHas 3acnoHka neppoii kamepsl; 13 - mansie auddysopnt; 14 - gpoccenbHas
3aCJI0HKa BTOPOii KaMepbl; 15 - BBIXOIHOE OTBEPCTUE NEPEXONHONM CHUCTEMBI BTOPOIi
KaMepbl; 16 - BO3NYIIHBIHA XKUKIEp NEPEeXOaHOM CUCTEMBI BTOPOi KaMephi;

17 - 3a6opHas TpyOKa C TOMIMUBHBIM XXUKJIEPOM NEPEXOIHONU CHCTEMBbI BTOPOM KaMepsl;
18 - rnaBHBIH TONNMBHBIA XKUKIIEP BTOPO# KaMepbl.
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YtoOb! He mepenyTaTh Mexay coboif uaymue ot 610Ka K KilanaHaM NpoBoAa, OHU
HMMEIOT MapKHpOBKY: Ha NpOBOIE, NMOAKIOYAEMOM K BepXHeMy KiamnaHy kapOroparopa,
BCTPOEHHOMY B CHCTEMY XOJIOCTOTO XOZa, IPUKpEILIeHa 3THKETKA C HaAMUChio «idle» - T. e.
XOJIOCTOM XOJI, @ Ha HW)KHEM MMEETCsl HaANMUCh «Mmain», T. €. «IIaBHbIH» (MUMeeTCs B BUIY
[T1aBHast JO3UPYIOILAs CHCTEMA).

B s3xcntyaTauuu BCTpeYaroTCs CllydaH, KOra B aKTH0aTOphbl OLIMOOYHO YCTaHaBIMBAIH
XKHUKIIEPBl HECOOTBETCTBYIOLIEI0 CCYCHUs, UIIH NyTaJIH MECTaMH BerHPlﬂ U HHXKHHH
aKTIOAaTOphl, B Pe3y/bTaTe YEro B CUCTEME XOJIIOCTOTO X0Ja OKa3bIBACTCS KUKIEP CIHIIKOM
60JIbLIOTO, a B [TTABHOM 103UPYIOILEH CUCTEME - CITMLIKOM MaJIOTO ceyeHHs. UTo, IpUBOAMT K
OTCYTCTBHIO pEryIsApHBIX koJleOaHMi HanpshkeHHA Ha KHUCIOPOJIHOM Jaruuke. Tak Kak
BE€JIMYMHA CKBa>XHOCTH CHUTHAJIOB YNpAaBJICHUs aKTHOAaTOpaMH, Npu pa60Te JABHUIrareiid Ha
XO0JIOCTOM Xofy, OyleT HaXOAHUTCA Ha YPOBHE MMUHMMalbHBIX 3HaueHuit (okono 30 %), T. e.
cHCTeMa ynpaBleHHs paboTaeT B peXKMME MaKCUMaJILHOTO OrpaHHYEHHs TOMJIMBONOAAYH U
HaXOOUTCSA Ha HIKHEM YpOBHE BEJMYMH CKBaXHOCTH. M 3Toro Gyaer HeZOCTaTO4HO [uist
JOCTHXXECHHUA CTEXHOMETPUUECKOI'0 COCTaBa CMECH H HANIPsKCHHUE HA KUCJIOPOHOM NaTYHUKE
NOCTOSIHHO HaxoxuTcs Ha ypoHe 0,7 + 0,8 B, T. e. B obnactu ciuukom Goraroii cMecH.

B pexume ke paboTbl ABUraTess N0/ Harpy3Ko#, 3TO NPHBOIUT K POCTY CKBaXKHOCTH
CHTHAJIOB YMpaBlIeHUs 00OMMH aKTioaTopamu A0 75 %, U, BCe paBHO C nepeobeqHeHHEM
cocTaBa cMecH. [IpocTas ycTaHOBKa "NpaBUIbHBIX" )KUKJIEPOB YCTPAHAET HEUCTIPABHOCTD.

BeIxoa 13 cTpOst BHIXOJHOTO KacKaja yNpaBieHUs aKTI0aTOPOM CHCTECMbI XOIOCTOrO
xola OGIOKa ynmpaBleHMs MM CaMOTO aKTHAaTopa NMPUBOANT K OCTAHOBKE JBMUraTens Ha
XOJIOCTOM XOZY.

BbIxox U3 CTPOs BBIXOJHOIO KACKafa yMpasieHHs aKTIaToOpOM IIaBHO# 03Upyowei
cHcTeMbl 0/10Ka YNpaBlIeHHUA UM CaMOTO aKTHATOpa MPUBOAUT K yXy[IIEHUIO IMHAMUKH.

W3MeHeHue BeNMUYMHBI TOIUIMBOIMOAA@YM MO CHIHAJIaM KHUCIOPOJHOrO JIaT4MKa
NPOU3BOAMTCS NMYyTEM H3MEHEHHMS CKBAXKHOCTH YMpPaBIAIOIIMX KIaNaHAMH HMITYJIBCOB.

IToHATHE «CKBAKHOCTb» 03HAYaeT COOTHOLIEHHE NEPHUOOB BKIIOYEHHOTO M BBIKIIIO-
YEHHOTIO COCTOSHMS KJlanaHa B K&XIOM M3 HENpPEepBIBHO CIEAYIOLIMX ApYyr 3a ApYTOM C
nepuonioM 0,1 ceKyHIObl UMKIOB ynpaBneHus. Tak, HanpUMep, €M Ha KianaH B Te4eHue
0,05 ¢ nonmaercs Hampsbkenue, 1 0,05 ¢ on obectouen (B cymme 0,1 ¢), TO CKBaXHOCTh
cocTasngeT 50 %. D10 03HayaeT, YTo cpelHee M0 BpeMEHHU CEYeHHE NEPEKPHIBAEMOTO0 UIITIOM
KJanaHa JKHUKJIepa, ONpeessioee BENHYUHY pacxoga TOIJIMBA, COCTAaBIIsET MPHUMEPHO
(c y4eToM 3amepXKKH peakLMH HIIbl KJIanaHa Ha W3MEHEHHE HanpsDKeHus Ha OOMOTKe)
MOJIOBHHY ero nonHoro ceyeHus. [Tpu cksaxnoctu 30 % xnanan 0,03 ¢ orkpwit 1 0,07 ¢
(B cymme Te xe 0,1 ) 3aKphIT.

Ilpn pabore nBurarens, ecnM Ha ONOK YNpaBIEHHS OT KHUCIOPOZHOTO AaT4YMKa
NOCTynaeT CUrHaJl Bbicokoro ypoBHs (6onee 0,45 B), CKBaXXHOCTh CHUIHAJIOB YNpaBlieHHs
3NIEKTPOMAarHUTHBIMH KJIAIaHAMH HauYMHAET YMEHbLIATBCS, YTO NPUBOJIMT K YMEHbLICHUIO
CpeIHero CevyeHUs MpOXOIHOTO OTBEPCTHS €r0 JKHKIEepa H, COOTBETCTBEHHO, K 00€AHEHUIO
cocraBa cMecH. B MoMeHT nepexoza coctaBa cMecH OT 6oratoit k 6eqHOM HanpshkeHUe Ha
KHCIJIOPOJHOM JaTYHKe yMeHblIaeTcs 10 ypoBHs MeHee 0,45 B, u 6ok ynpasnenust Hauu-
HaeT YBEJIMYMBATh CKBRXXHOCTb CHUTHAJIOB YNpPaBICHHUS 3NEKTPOMArHMUTHBIMH KiallaHamu,
4TO NPUBOAMT K OOOraLIeHHIO COCTaBa cMecH. TaKoii npoilecc UMKIMUECKH NOBTOPSETCH,
B pe3y/lbTaTe 4ero COCTaB CMECH HeNpepbIBHO Kosebnerca okono 3Hauenus o = 1,0.

Bceneacreue 3ana3abiBaHUs U3MEHEHHS COCTaBa CMECH B LIMJIMHAPAX ABUTATENs U3-3a
HAJIMYUs MEUICHHO IBMXKYIUEHCA IJIEHKH TOfUIMBA HAa CTEHKaX BIYCKHOM CHUCTEMBI,
3afepXKKH peaKUMH KHCJIOPOJHOIO JAaTyuMKa Ha H3MEHEHHE COIEpKaHHs KHUCIopoza B
0TpaboTaBUIKMX ra3ax U T. I. IPUYUH UMEETCS 3aMETHOE pacCcoITacoOBaHUE MEXIY yNpas-
JIAIOIMM BO3JEHCTBHEM HA 3JIEKTPOMAarHUTHBINA KJIanaH M OTBETHOM peaklMei JaTyMKa Ha
HEro, COCTaBIAIOLIEe HECKOJIBKO AECATHIX Aonel cexyHIwl. [ToaTtoMy wactora KoneGaHuii
cocTaBa cMecH okoso O = 1,0 o6b1uHO He npeBbilaer 1, peako 2 'y, T. e. 1 + 2 uukina B
CEeKyHAY H XOpoLIo PMKCHpYyeTCA 0ObIYHBIM BOJIBTMETPOM.
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Puc. 1.15. Buewnnii Bua kap6roparopa 21053-1107010-62:

1 - aKTHOATOp CHCTEMBI XOJIOCTOrO X0/1a; 2 - NaTpyboK 0TBOAA NapoB GeH3MHA U3 MOIIAB-
KOBOIi KaMepbl; 3 - yIop MyCKOBOr0 YCTPOHCTBA; 4 - phlyar NIpUBOJA YCKOPUTENILHOTO
Hacoca; S - naTpy0OoK BEeHTHJIALMM KapTepa asurarens; 6 - 610k nogorpesa kap6roparopa;
7 - perynMpoBoYHbIii BUHT KOJIMYECTBA CMECH XOJIOCTOrO X0Aa (JaTYHK-BHHT);

8 - KJIeMMasi KOJIO/IKa 1aTYMKa-BUHTA; 9 - peryTMpOBOYHBIH BUHT Ka4€CTBA CMECH;

10 - peryar npuBoza 610KMpOBKH BTOpoit kaMepsl; 11 - iutudT phivara 6;10KkMpOBKU
BTOpOIii kamepbl; 12 - kpbilika kap6ropatopa; 13 - pbruar ynpasiaeHHs ApOCCENbHbIMH
3acioHkamy; 14 - matpy6ok mogsoaa ToruBa; 15 - METKH 14151 TPaBUIIbHOM YCTaHOBKH
6MMEeTaJUIMYECKOH NPY>KHHBI TYCKOBOTO YCTPOHCTBA (Ha KOpIyCe NMyCKOBOIO YCTPOHCTBA,
Ha KOpIyce GUMETa/UTM4eCKOH NPY>XHHBI U KOPITYCE XXHIKOCTHOH KaMephl);

16 - nonyaBromMaTu4eckoe nyckoBoe YCTpoicTBo; 17 - pblyar ApoccenbHOi 3aCI0HKH
BTOPOI1 KaMepbl.
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KapG6roparop 21083-1107010-62 5MynbCHOHHOTO TUIIA, C IOC/IE10BATENbHBIM OTKPbI-
THEM JPOCCENbHBIX 3acIOHOK. MiMeeT cOalaHCHPOBaHHYIO MIOIIABKOBYIO KaMepy, CUCTEMY
0TCOCa KapTepHBIX ra30B B 3aJpOCCeIbHOE NPOCTPAHCTBO, IOIOIPEB IMYILCHH Ha BHIXO/IE
M3 CHCTEMBI XOJIOCTOTO XOAa.

B kapOropaTtope UMeeTCs: [10J1yaBTOMaTHYECKOE ITyCKOBOE ycTpoHcTBoO (puc. 1.15), nBe
I7aBHbIE JO3UPYIOLINE CUCTEMBI TIEPBOii M BTOPOH KaMep, CHCTEMa XOJIOCTOrO Xo/1a nepBo
KaMepbl C mnepexoiHoi cuctemoi (puc. 1.14), mepexomHas cucrema BTOpOH KaMephl,
akToaTopbl 1 M 3 cHCTEMBl XOIOCTOrO XOAa M IIABHOH JO3UPYIOLIEH CHCTEMBI,
nuabparMeHHblil ycKopHTeNnbHbIH Hacoc. Kap6ropaTtop NONONHHTENBHO MMEET naTpy6ok
otGopa napoB GeH31Ha U3 NTONIIaBKOBOH KaMephl.

ITonyaBToMaTH4YeCKOE MyCKOBOE YCTPOMCTBO CIIY>KHT Ul YIIPaBIeHUS NOJIOKEHHEM
BO3AYLIHOH 3acnoHKH ("moacocoM") B Mepuoj MycKa U Mporpesa. DT0 MNO3BOJET UCKIIIO-
YUTh BO3MOXHOCTh OMIMOOK NpH YNpaBICHHH BO3AYLIHOH 3aCIOHKOH, NPUBOAAIMX K
MOBBILIEHHIO BBIOPOCa TOKCHYHBIX BEILIECTB C OTPadOTaBIIMMH ra3aMH.

OCHOBHBIM Y3J10M ITYCKOBOTO YCTPOHCTBA ABJIAETCS 3aK/1I0UeHHas B Kopnyc 6uMeran-
JMYecKas ClMpalibHas pyXXHHA, oborpeBaeMas NIOTOKOM OXJlaxAarolue xuakoctu. Tenso
OT XXMIKOCTH INepeaeTcs OUMETaJUINYeCKOii MpYy>KHHE Yyepe3 CTEHKY kopnyca. BHyTpeHHHid
KOHel OGMMeTaIM4ecKol MpY>KHUHBI XKECTKO 3aKperUleH B AepiKarelie, a HapY>KHbIH UMeeT
GburypHbIii TOBOZOK, Ha/leBaeMblii Ha YCHK pblyara yrpasJeHHs IIyCKOBbIM YCTPOHCTBOM.

Jepxarenb 6MMeTa/UTHYECKOi NPYXHHbI IpH cOOpKe Ha 3aBOJE YCTaHABIUBAETCA B
3aaHHOE UCXOJHOE IOJIOKEHHUE NyTEM COBMEILEHHS pUCOK 15 Ha GOKOBBIX NOBEPXHOCTAX
HOJIOBMH Harpesarels, CTAHYThIX 6ontoM (puc. 1.15). Ipu temneparype 20 + 25 °C ycuk
OuMeTaTHYeCcKOH MPYXXMHBI JOIDKEH ObITh pacIoIokeH NoJ YIIIoM okoJo 45 © o oTHoLIe-
HMIO K OCH XHUIKOCTHBIX WITyLepoB. ITpH HE0O6XOAUMOCTH NONOXKEHHE NOBOAKA NPY>KHHbI
MO)XHO CKOpPEKTHPOBaTb, 0C/Ia0HB CTAXHOMH 60T.

Ha xonoqHoM ABUrartene GUMeTajuIMYecKas NpYyXXHHa CKpy4YHMBaeTCs IPOTHB 4acOBOi
CTpEJIKH, N0 Mepe MNOBbIMIEHNA TEMIEpaTypbl pacHpsAMIETCS IO YacOBOH CTpeKe.
H3meneHue yrna nopopora CBOOOAHOIO NOBOKA NPY>KHHBI TPU H3MEHEHUH e€ TEMIIepaTyphbl
OT MHHUMAaJILHOH 110 MaKCHMaJIbHO# cocTaBisieT 6onee 3/4 nonHoro obopora.

Crnenyetr OTMETHMTb, YTO BCIEACTBHE Ype3BbIYAHO Maloro yCHiMs, CO34aBaEMOro
OUMETAJUIMYECKO MpY)XHHOH NpH ee TeMmnepaTypHO#H aedopMauuM M OZHOBPEMEHHO
60JILIIOrO TPEHUA, U3MEHEHHE TOJIOKEHHU BO3AY LIHOH 3aCIIOHKU MPH NPOrpeBe JBUrares
MOXET IMPOMCXOANTb TOJBKO INPH NEPHOTHYECKOM HAXKATHM HA MNejalb YNpaBICHHA
apoccenbHOR 3acioHkoi. MHBIMK cioBaMM, ABMraTtens Hocje XOJOJHOro 3amycka Oyaer
«cOpachIBaTh» MOBBIILEHHBIE 0GOPOTHI XOIOCTOrO X0J1a TONBKO [OCIIE O4EPEAHOr0 HaXKaTHs
Ha 1e1aJlb YN paBJieHHs ApOCCENbHbIMH 3aCIIOHKaMH.

ITo aToit ke MpHUMHE A7 «B3BEACHH» ITyCKOBOTO MEXaHM3Ma B I10JI0)KEHHE [T ITyCKa
XOJIOMHOTO ABHMraTens HeoOXOOMMO OQHOKPATHO HaXXaTh M OTIYCTHTh NeAab YNpaBleHUS
JIPOCCENIbHBIMM  3aclIOHKaMH. IIpM 3TOM MOXHO YCIbILIATh XapakKTepHBIH LIENYOK,
BBI3BaHHBIH PE3KHUM 3aKpBITHEM JI0 YIIOpa BO3IYUIHOH 3aCIIOHKH U CBUIETENLCTBYIOIMH 06
HCMPaBHOCTH MeXaHH3Ma. BerencTBHe Takoi 0COOEHHOCTH MEXaHH3Ma, HCTIONb3YeMYIO Ha
kapOroparopax 2108 nycKoBYI0 CUCTEMY Ha3bIBAIOT «I10JIyaBTOMAaTHYECKOi», UMES B BUAY
HEOOXOAMMOCTb BBINOJHEHHS BOAMTENEM MpPEABapUTENLHOTO HaXaTHd Ha Mealb
yTNpaBeHHs JpOCCeIbHBIMHU 3aCJIOHKaMH [U1s IPHBE,I€HUA ee B paboyee COCTOsIHHUE.

ITpu nycke XONOAHOIO ABUraTeNs CTapTepoM, Kora pa3pexxeH!e BO BIYCKHOH Tpy6Ge
NpPaKTHYECKH OTCYTCTBYET, BO3AYIUHAs 3aclMOHKAa IPW)KMMAeTcsd K CTEHKaM BXOZHOMH
BO3/YIIIHOM rOpJOBHHBI NEPBUYHON Kamepbl KapOropaTopa YCHIIMEM, CO3IaBaeMbIM Yepes
CHCTEMY pbIYaroB OUMETAIIIHYE CKOH PY>KHHOH.

ITpu Temnieparype Bo3ayxa Huxke nitoc 10 + 18 °C TepMoBakyymHblit wianaH 6 (cM.
puc. 1.3) OTKpHIT M IMyCKOBOE YCTpOHCTBO yepe3 wTyuep M pecusep 10 coobuaercs ¢
arMocdepoii. MakcuMalnibHOE paspexeHde B iuadparMeHHOH MOJOCTH MYCKOBOTO YCTPOH-
CTBa He JOCTHraeTCs M Y BO3AYIIHOM 3aCIOHKH yCTaHaBJIMBAETCsl NEPBbIi MyCKOBOM 3a30p
paBHblii 2 + 2,5 MM (TiepBast CTyMNeHb), KOTOPbIH COOTBETCTBYET Ha/IEXXHOMY 3allyCKY XOJIO/-

36



HOTO JIBUTaTeNsl.

ITo Mepe nporpesa ABUraTens OTKPHITHE BO3AYIIHOM 3acioHKH obecneynBaeTcs OU-
METAJUIMYECKOH NpYXHUHOH MmyckoBoro ycrpoiicrtsa. Ha nporpetoM apurarene Bo3ayLiHas
3aCJI0HKa OTKPBITA OJHOCTB IO OGMMETAIIMYECKOM IPY>KHHOM.

Hltyuep Ha KphblillIKe IYCKOBOTO YCTPOMCTBA COENMHAETCS PE3HHOBBIM LILIAHTOM C
6ydepHoii emkoctbio 10 (puc. 1.3), pasMernaeMoii B MOTOPHOM OTCEKE U NpeACTaBIAomei
€000t M1aCTMACCOBBII LMIMHAP C ABYMs WITyllepaMu. BTopoit mryuep 6ydepHoi eMkocTH
COEIIMHAETCA C TEPMOBAKYYMHBIM KJIanmaHOM 6, pasMEIUEHHbIM B CTEHKE BO3IYLIHOTO
¢unbTpa S. TepMoBakyyMHBIH KilalaH MMeeT 1Ba WITyLepa, OOIMH U3 KOTOPbIX COEIHHAETCA
LIJTAHTOM Co LITYyliepoM OydepHoit eMKocTH, a Ipyro# cBoboaHo coobuiaercs ¢ atMochepoi.

Ilpu 3anycke aBurarens, koraa TemIiepaTrypa Bo3ayxa Beie mmoc 18 °C, tepmo-
BaKyYMHBIH KianaH 3aKpbIT ¥ NepeKpbiTa CBA3b pecuBepa ¢ armoctepoii. Paspexenue B
NOJIOCTH AuadparMeHHOro MexaHu3Ma IyCKOBOTO YCTPOMCTBA ellle B TeUeHHE 2 + 3 CeKyHI
NpPOO/KAeT OrpaHUYMBATLCA 3a CHET 3anaca Bo3ayxa B OydepHoi eMkocTH. TeM cambIM
BO3/1yLIIHAas 3aCJIOHKA Ha 3TOT KOPOTKHH NMEpHOA 3aJepXKUBAETCs B EpBOM (HHKCHPOBAaHHOM
NONOXEHUH, obecreynBas HeoOXoaMMoe B INepBbli MOMEHT Nocle nycka oborameHue
COCTaBa CMECH.

ITo ucTeyeHHH BpeMeHH 3anac BO3/JyXa B H30JIMPOBAaHHOM, P ITOM TeMIiepaType, OT
arMocdepbl Oybeproit emkoctu 10, ynansemblii yepe3 BaKyyMHbIH KaHall yNpaBJeHHS
IYCKOBBIM YCTPOMCTBOM B 33JpPOCCEIBHOE MPOCTPAHCTBO, 3aKAHYUBAETCSA U pa3peieHHe B
nonocTH AMadparMeHHOro MexaHu3Ma [IyCKOBOTrO YCTPOHCTBA Ha4MHaeT NoBbIaThes. [Tpu
3TOM BO31YIIHAs 3aCIIOHKA BRIXOAUT Ha BTOPO# MYCKOBO#A 3a30p, paBHblii 5,5 + 6 MM (BTOopas
cTyneHs). TeM caMbIM, NpH TeMIlepaType okpyXaromero Bo3nyxa Gonee 18 °C, pabora
JIBUraTeJis NocJe IycKa B pexuMe nporpesa obecneynBaeTcs Ha 6onee 00eJHEHHOH CMecH C
NOHH)KEHHBIM BEIOPOCOM OKCHIA YIIIEpo/a M YIJIEBOZOPOJIOB.

ITo Mepe MOBBILIEHHUs TEMIIEPaTyphl OXJIAXKAAIOILEH XHUIKOCTH KOpIyC HarpeBaTeis
nporpeBaeTcd ¥ OMMeTa/uIMdecKas NpY>KMHa MYCKOBOIO YCTPOMCTBA Ha4MHAEeT paclpsiM-
JISITBCS, CTPEMSCH NPHOTKPHITH BO3TYLIHYIO 3aclIOHKY. Ecnu mpu mporpeBe ABHraress
BOJMTENL HE HAXHMaeT Ha MeJallb yNpaBleHUs JPOCCENbHON 3acClIOHKOM, NOJIOKeHHe
BO3QYIIHOH M JApOCCENbHOH 3aclIOHOK BCIEACTBME TPEHMS B MEXaHHU3ME OCTaeTcs
HEM3MEHHBIM U 00OPOTHI ABUIraTels 10 Mepe Nporpesa MpakTHYecKH He u3MeHs1oTcs. B To
e BpeMs NPHM KaXIOM HaXaTHH Ha NeAalb YNpaBleHHs APOCCENbHOH 3ac/IOHKOH npo-
HCXOMUT OCBOOOXK/IEHHE phIYaroB MpUBOAA M BO3AYLIHAA 3aCIIOHKA, U KY/IAa4OK IMYCKOBOTO
yCTpoiicTBa, 3aqarolMid cTeneHb NPHOTKPLITHA JPOCCETbHOH 3aCIOHKH, 3aHUMAKOT COOT-
BETCTBYIOLLEE TEMIIEPATyPe ABUraTeNs IOJIOKEHHE.

Ilpumeuanmue.

Kareropuyecky 3anpemaercs noBopainBaTh GHMETANTHYECKYIO NPYXXHUHY ITYCKOBOTO
ycTpoiicTBa KapOroparopa Kak B HANPaBICHUU HABUBKH, TaK U B OOPaTHOM HANpaBIIEHUH.
Hecobmonenne 3Toro TpeGoBaHMs IPUBEAET K NOBPEKIEHHIO GUMETALIMYECKOH NPY>KHHBI
M 0TKa3y paboThl IyCKOBOTO YCTpO#icTBa KapOtopaTopa.

3anpewiaeTcs MPOMBIBaTh KOPITYC N0JyaBTOMaTHYECKOTO IyCKOBOTO YCTPOHCTBA H €ro
JeTajiei, 4ToObl He HapyllaThb CMa304HBIX KAayeCTB BTYJIOK, OCeH M phIYaroB IMYCKOBOTO
YCTpOHCTBA.

ITpoBepka pa6oThl MOJTyaBTOMATH4eCKOI0 yCKOBOro YCTPOiCTBA KapGlopaTopa.
HeobxonuMocTh B npoBepke paboThl OJYaBTOMaTHYECKOrO MYCKOBOTO YCTpOHCTBa
BO3HHMKAaeT, KaK MPaBUJIO, MPU MOABICHUM 3aMe4aHuil K 3anycKy XOIOJHOTO ABUraTelis.

CHMMHTE KpBHILIKY BO3AyLHOro GHILTPa; HaXKaB M OTMYCTHUB MeJallb aKceaeparopa,
NpOBepbTE NOJOKEHHE BO3NYUIHOH 3acIoHKH. OHa J0JDKHA ObITh MOJTHOCTHIO 3aKphITa NPH
TeMIlepaType OKpy’karoulero Bo3ayxa wioc 25 °C.
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ITonoxenue BO31yLIHOI 3aCIOHKH OINpe/IeNAeTCs YCTAHOBKOH OMMETaJITMYECKOM Npy-
XKUHBI C ONpPENENeHHOHN XapaKTepHCTHKOH. [Ipy>kHHa ycTaHaBIMBaeTCs Ha NPEANpPUATUH -
H3roTOBHTENIE COBMeILleHHEM Tpex MeTok 15 (puc. 1.15) Ha kopnyce nyckoBoro ycTpoiicTsa,
Ha Kopmyce OMMeTalnM4yeckoH NpYXHHBI M KOpIyCe J>KHAKOCTHOM Kkamepbl (Oumerai-
JHYecKas mpy>kuHa Ha puc. 1.15 He nokazana). JlononHUTENLHOH perynHpoBKH OUMeTa-
JINYECKOH NPY>KHUHBI IPH IKCITyaTaluy He TpedyeTcs.

3anycTuTe XOJOIHBIN aBUratens M depe3 15 + 20 cekyHI NpoBepbTe 4acTOTy Bpa-
IEHHs KOJIEHYaTOro BaJla IBUraTels, kotopas npu remneparype 18 + 25 °C nomxkua ObITh B
npezaenax 2500 + 300 06/mun. Ecnu yactoTa BpaieHHus He COOTBETCTBYET JaHHOM, CHUMHUTE
Kap6ropaTop M OTperylupyiTe MycKoBoi 3a30p y ApOCCENLHOH 3aCIIOHKH NepBOil KaMepsl.

CHMMHTE BO3AYWIHBIH HHIBTP U OTCOEAMHHUTE BO3AYLIHBIH uutaHr 4 (cM. puc. 1.3) ot
wrynepa 5. 3anyCTHTE XOJNOAHBIA IBHMrarelb M NPH OTKPHITOM LITyLepe 5 npoBepbTe
MYCKOBO#H 3a30p Y BO3ZYLIHO# 3aCIIOHKH, KOTOPBIH 10/KeH ObITh parHbIM 2,5 MM. 3aKpoiite
WITYHep 5 M BHOBb NPOBEPHTE NMYCKOBOM 3a30p, KOTOPBbI B 3TOM Clyyae OOMXKEH ObITh
paBHbIM 6 MM. Eciii nycKoBbI€ 3a30pbl HE COOTBETCTBYIOT TPEOYEMBIM, OTPEryIMpYHTE HX Ha
paboTaroIIEM XOJIOOHOM ABUIaTele.

Ilpumeuanue.

ITpu pemoHTe M perynupoBkax kapOropaTopa, a Tak e MpPH ONpeaeNeHUH NPHYHH
TJI0X0# paboThI CHCTEMBI TIUTAHUSA ABTOMOOMUIIA ClIefyeT HCIONh30BaTh CHEeHaIH3HPOBaH-
HYI0 IMTepaTypy no kapbroparopam

PeryanpoBka X0/10¢TOro Xoia NPOrpeToro ABHrareJIs.

B kap6roparopax 21083-1107010-62, ycranapnMBaeMbIX Ha aBTOMOGHIIAX C CHCTEMOiH
HeHTpalM3aluy oTpaboTaBIIMX ra3oB, HECMOTPS Ha aBTOMaTH4eCKOe MOJIepKaHUE Tpe-
0yeMoro cocTaBa CMECH, a, CJIe0BaTelbHO, U coaepxkanus CO B oTpaboTaBIuKX ra3ax, TeM
He MeHee NPefyCMOTpeHa 0ObIYHAs 115 10O bIX Kap6IopaTopOB peryiupoBKa COCTaBa CMECH
Ha xonoctoM xoxy. E€ cMbicn 3awirouaercs TONBKO B TOM, YTOOBI laTh aBTOMAaTHYECKO
CHCTEME YNpAaBJIEHHS COCTaBOM CMECH INEPBOHAYANBHYIO «OMOPY», OT KOTOPOH C YueToM
CHIrHaJIa KUCJIOPOAHOIO JaTYMKa NPOU3BOANTCA €€ JalbHeilas KOppeKTHPOBKa npu padore
JBMratesis, y4uTHIBAIOIIasd BCe HHIMBHAYAIbHbIE 0COOEHHOCTH COCTOSHMSA KapblopaTopa
aBTOMOOMIISA.

PerynupoBka OCYIECTBASETCS PErylMpOBOYHBIM BHHTOM 9 (puc. 1.14) kavecrtBa
(cocraBa) cMeCH U pEryIMpOBOYHBIM BMHTOM 7 KOJHYECTBA CMECH, 3THUMHU BHHTaMH
HE0OXOIUMO NpeIBAPUTENBHO OTPErYIHpOBaTh 060POTHI XOJIOCTOro X0a B npeaenax 850 +
50 06/MuH.

PerynupoBky HeOOXOZMMO BBLIMOMHAT, HAa MPOTPETOM JBHrarene (TeMmeparypa
oxnaxparomeit xuakoctu 90 + 95 °C), ¢ oTperynmHpoBaHHBIMM 3a30paMHM B MeXaHH3Me
rasopacnpeie/IeHus1, ¢ NPaBHUJIbHO YCTAHOBJIEHHBIM MOMEHTOM OINEPEXKEHHS 3aXHMraHUs U
[IPY OJIHOCTBIO OTKPBLITOH BO3/1yIHOM 3aCTIOHKE.

IlepBriii MeTON

ITpu BBHINONHEHHH PEryTHPOBKH IO NEPBOMY Cnocoly HEOOXOOMM ra3oaHalM3aTop
CO, noax0yaeMblii K CreHalbHOMY 3aKpbITOMY ChEMHOH PE3HHOBOMH Mpo6Kko#t WITyLEepy,
PAacnoJIOKCHHOMY TIIOA KanoToM aBTOMOOMIIS y 3azu-[eﬁ CTEHKH MOTOPDHOIo OTCEKa H
OTBOASALIEMY OTpaboOTaBUIME ra3bl U3 BHIMYCKHOH CHCTEMBI Nepel HeHTpanu3aTtopoM. D10
YCIIOBHE ONpENESIETCS TEM, YTO MPH BHIMOTHEHUH PErYIHPOBKH HEOOXOIMMO KOHTPOJIH-
poBaTh cocTaB cMmecu no cozepxanuio CO B oTpabOTaBIUMX ra3ax, BBIXOASIIMX HEMOC-
PEACTBEHHO W3 ABUraTels, Ha KOTOpble elle He okasana BoajaelicTBue paboTa HeHTpa-
nu3atopa. Ecnu nonsitatses uameputh coaepxanue CO u CH B BhimyckHo# TpyGe aBTO-
MOOW/ISI, TO UX KOHUEHTpPAUMH NpU UCNPaBHBIX KapOropartope, 3JIEKTPOHHON cuUcTeme
ympaBJieHHs U NporpeToM HeiiTpanusarope 6yoyT HACTOJNBKO Mallbl, YTO HEKOTOPbIE ra3o-
aHAJIM3aTOPBI IPOCTO HUYETO HE MOKAXKYT.
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3areM He0OXOIMMO CHATH CO IITYLIEpa 1aTYHKA OJIHOHM Harpy3KH BaKyyMHBIH LLUTAHT U
NEePEKPBITh OTBEPCTHE 1LIAHTa, YTOOBI BO3YX HE NOACACHIBANIC BO BIIYCKHYIO cucTemy. ITpu
JTOM TIPOMCXOIUT BBIKIIOUYEHHE YNpPABIEHHS AKTIOATOPaMH MO CHTHAJIaM KHUCIOPOZHOTO
JaT4MKa ¥ BKJIIOYAETCH PEXHM NOCTOSHHOM CKBa)KHOCTH CHUTHAJIOB yNpaBlieHHs 060MMH
KJ1anaHaMH, cocTaBisouiei GukcHpoBaHHyo Beau4auHy 50 %.

Tem cambiM obecneunBaercs pabora kapblopaTopa B pexxUMe HUCXOOHOH, 6a30BOif,
pEryIMpoBKH, OT KOTOPOH HAaYMHAETCs €€ KOPPEKTHPOBKA 0 CHUTHAJIaM KHCJIOPOIHOIO
JaT4yHKa.

Janbiue nenecoo6pasHo NPOKOHTPOIHPOBATH paboTy 0OOOMX aKTIOATOPOB NPH [OMO-
M 1MGPOBOTro MyJIbTHUMETPA. YCTAHOBHB PEXHUM €ro paboThl Ha H3MEPEHHE CKBaXKHOCTH
CHrHajia B MpOLEHTax (Ha MyJIbTHMETpax 3apy0eXkKHOTo MPOU3BOACTBA ITOT PEXHUM 0603-
HaueH kak «Dwell - %»), mooyepeqHo MpHKAcalTCA OJHUM LIYNOM K KOHTAKTaM 3JEKTpO-
MarHMTHBIX KlanaHoB (BTOpPOH B 3TO BpeMs JO/DKEH OHRITh MOJIIIIOUEH K "Macce" aBTOMO-
6uns). ITpy ucnpaBHOM Onoke ynpaBieHHS MYJILTHMETP HO/DKEH IOKa3aTh BEIHYHHY
CKBaXXHOCTH 0k0710 50 % Ha obOMX KjanaHax.

ITpu oTcyTCTBHM B MyNbTHMETpe (PyHKUHHM M3MepeHUs CKBaKHOCTH. CUrHan ympas-
JICHUs Ha aKTHATOpaX MOXXHO U3MEPHTh, UCTONb3Ys (YHKIIHIO M3MEPEHUs HANpsOKEHHUS.
Hanpsokenne Ha KOHTAaKTax akTIOaTOPOB, MPH CKBa)XXHOCTH CHrHaia ynpaenenus 50 %,
JIOJDKHO OBITh PaBHO NMONOBHUHE HamlpsDkeHHs B Goprcetu aBromoGuis. Hanpumep, npu
HanpskeHHH 60pToBO#i cet 14 B u 50 % ckBaxHOCTH CHrHaja, Ha BonbTMeTpe OyneT 7 B.

Jlanee, opUeHTHPYSACH Ha MOKa3aHHs ra30aHaIM3aToOpPa, TPU MOMOILH BUHTA KauecTsa 9
ycranoBuTh cogepxanue CO B otpaboTaBiumx razax nepea HeHTpaJM3aTOpoM B JHana3oHe
0,5 + 0,7 %, 3aTeM NpOBEPHUTh U B Cllyyae HEOOXOOAMUMOCTH, PErylTHPOBOYHBIM BUHTOM 7
KOJIMYECTBA CMECH, OTKOPPEKTHPOBAThH 110 TAXOMETPY YaCTOTy BPALIEHHA KOJIEHYATOro Bajla
asurarens B npeaenax 850 + 50 o6/mun. ITocne npousBeaeHHOM KOPPEKTUPOBKU 4acTOTHI
BpalIEHHs CIIEAYeT ele pa3 NPOBEPHTh U NIPH HEOOXOAUMOCTH BOCCTAHOBUTD HA MPEXXHEM
ypoBHe conepxanue CO B 0TpabOTaBLINX razax.

ITocne oKOHYATENBHOTO 3aBEpLIEHUs PETYIMPOBKM - HaleTh BaKyyMHYIO TPyOKy Ha
JaTYUK MOJIHOM HArpy3kH, MHaye cucTeMa He OydeT paboTaTh B pexuUMe YNpaBleHHsS OT
JaTYHKa KHMCIIOpoZa, a ocTaHercs (QYHKUHMOHHpPOBaTh B pexuMe cpeaueil Ga3oBoi
TONJIMBONONAYH, YTO MPUBCACT K MOHWXKEHHIO 3(b(EeKTUBHOCTH paGoThl HelTpaiu3aropa.

Bropoii meTon

Ilpu 3TOM MeTode, TaK k€ BBINOJIHAIOT BCE BBILICONHCAHHBIE MOATOTOBUTENbHbIE
olnepanMy 10 HayaJla peryIMpoBKH BUHTOM KadecTBa.

3aTeM MyNbTHMETD, YCTAHOBJICHHBIH B PEXUM H3MEDPEHHs HANpPSKEHHUs NMOCTOSHOTO
TOKa 10 2 B, NOaxioYuTh K OIMHOYHOMY KOHTAaKTY Ha pa3beMe KMCJIOPOAHOrO JaTyuKa,
Habnrofas 3a ero NoKasaHUAMH.

Ecnu nanpspkenne Ha pasbemMe KMCIOpOAHOro aatyuka npessiaer 0,5 B, T. e. cocTas
CMECH CMeLIIeH OT CTEXHOMETPHYECKOro B 60raryio obnacTts, 3aBopayuBaiiTe BUHT KauecTBa
J10 MOMeHTa naJieHus HanpsikeHus Hike 0,4 B. Ecnn ke ucxogHoe HanpshxeHHe Ha JaTYuKe
Hxke 0,4 B, T. €. cocTaB cMecH cMelleH B 6eiHy10 0611acTh, OTBOpadKBaiiTe BUHT KaueCTBa 10
MOMEHTa Bo3pacTaHus HanpsbkeHus Bbile 0,5 B. IToBroputs eme 1 + 2 pasa aty npouenypy,
JIOOMBAsACh TAKOTO MOJIOXKEHHs BHHTA KauyecTBa, KOTOPOE MO BO3MOXXHOCTH MAaKCHMaJbHO
TOYHO COOTBETCTBYET IPaHHMIIE Nepexoaa HaNpsHKEHHUs KUCIOPORHOIO JaTYMKA U3 OJHOTO
COCTOSIHMA B JpyToe. DTO II0JI0)KEHHE BHUHTA Ka4yeCTBa COOTBETCTBYET (€CTECTBEHHO, C
HEKOTOPbIM JI0ITYCKOM) CTEXMOMETPHYECKOMY COCTaBY CMECH, T. €. TpebyeMoii peryIMpoBke.

INocne 3aBeplueHHs peryIMpoBKM HEOOXOAMMO NMOIUIIOYMTH BaKyyMHBIH LITaHT K
JATYUKY MOJHOM Harpy3KH.

Tpetnii meToa
TpeTuit cnocob perynMpoBKH He TpeGyeT OTK/IIOUEHH JaTYMKA IOIHOH HArpy3KH, T. €.
BLIMONHAETCS MNpH HOpMalbHO paboraromei cucreme. PerymMpoBOYHBIM BHHTOM 7
KOIMYECTBA CMECH YCTAHOBUTH IO TaXOMETPYy YacTOTy BpalLEHUs KOJIEHYaToro Bana
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Puc. 1.16. Cxema cucteMsl ynpasieHus cMeceobpasoBaHieM kapOlopaTopa ¥ cHCTEMBI 3axuranus ¢ 6nokom ITXX
(HyMepanus 3J1IEMEHTOB CHCTEMBI COrTacoBana ¢ puc. 1.1 u 1.4).



aBurarens B npenenax 850 = 50 o6/MHH H NMPOBEPUTH HANMYHC PEryAspHBIX (C 4acTOTON
okono 1 I'u) xoneGaHuit HanMpskeHUs HA KHCIOPOIHOM JaryMKe, MOATBEPKAAOIIMUX €ro
HOpMaJibHY10 paboTy M MCIPABHOCTb CHCTEMbI YNPABICHHA. 3aTeM MOAKIIOUHTD, B COOT-
BETCTBHH C BBILIENPHBEIECHHBIMH PEKOMEHJALMAMH, aBTOMOOHIBHBIN MYIBTHMETP K KOH-
TaKTy 3JIEKTPOMarHMTHOTO KJIaaHa Ha TOIMIMBHOM JXXHKJIEpE XOMOCTOro XozAa i, Habmonas
3a ero MOKa3aHHAMM, BpallaTh BUHT KauecTBa 9 OTperynmupyiTe CTeneHb OTKPBITHS aKTIo-
aropa xonoctoro xozxa 50 + 5 % (cTreneHs OTKpBITHSA aKTiOAaTOpa INIABHOH NO3MpYIOLIeH
cucteMbl Heu3MeHHa - 50 %), mpu HeoOXOMMMOCTH BHHTOM 7 BOCCTaHOBMTE YacTOTY
BpalleHHs KojleHuaToro Basna 10 850 + 50 06/MuH.

OcHoBHbIE PEeXUMBI paﬁOTbl CHCTEMbI YIIDABJICHHSA KapﬁmpaTopa

1. ITyck aBurarens. O6opotsr MeHee 100 06/MIH. AKTIOATOPHI HOMTHOCTBIO OTKPBITHI
v roput Tabno "CHECK ENGINE". UIMnynbehl ¢ KaTy KM 3a)KMIaHHUsL IOCTYMAOT Ha BBIBOZ
1 6noka ynpaBneHus (puc. 1.8) u uepes DA2.1 na 9 nwoxky DDI, Tak kak o6opoThl
manenskue, To DD1 dopmupyer curan cbpoca (Hoxka 2) ¥ cHrHanu3auuu (Hoxka 15).

2.Tlyck pBurarens. O6opotsl B ipenenax 100+ 140 06/MHH. AKTIOAaTOPBI OTKPBITHI HA
50% u roput Tabno. Korna o6opotsl mpesbicaT 400 06/MuH, Tabi10 racHeT, HO ewe B TeUeHHe
30 cex cucrema Oyner 3a610KHPOBaHa, T. €. He OyfeT pearMpoBaTh Ha CHTHAJBI JaTYHKOB:
MOJTHOH Harpy3KH, KHCIOPOA H aTYHKa-BUHTA. AKTIOaTOpbl OTKPBLITHI Ha 50 %.

3. Xoaocroii xon (0o60potel 6onee 400 06/muH). JABurarean He nporper. Cucrema
0710KHpYeTCs TEPMOBAKYYMHBIM KIJIalaHOM, KOTOPBIH HC MOAACT pa3pexeHUE W3 BIYCKHOMN
TpyObl B JATYMK MONHOH Harpy3ku. Ilo3ToMy N0 MOMeHTa OTKPBITHS TEPMOBAKYYMHOTIO
KJ1anaHa aKTKAToOPbl OTKPbITH! Ha 5O %.

4. XousocToii xol. Jpurareins nporpet. O1peaenaomHUMy YCIiOBHAMH 3TOTO PexkHMa
SIBIAIOTCS 3aMKHYTBIH KOHLEBOH BBIKIHOUYaTellb KapOrooparopa W o6OpOTsI aBMratens B
npenenax 400+ 1100 06/MuH. AKTIOATOp [J1aBHOH 103UpPYIOLIEH cCUCTeMBbI OTKPHIT Ha 50 %, a
aKTI0aTOPOM XOJIOCTOTO XOZ1a perylIupyeTcs COCTaB CMCCH 110 CHIHAJTY JaTYHKa KHCII0poa.

JlaTuuk kucnopona uis HOpManbHO#M paboThl HoMKeH MMeTh Temneparypy 360 °C.
OtcnexuBas BbIXOJHOE HaNpsKeHHe AaT4MKa, OIOK yNpaBleHHs OINpelelseT, KaKyio
KOMaHJy N0 KOPpeKTHPOBKe cocTaBa pabouei cMecH 110aBaTh Ha akTioatop. Ecnu cmech
6enuas (HM3Kas pa3HoCTh NOTEHIMANIOB Ha NJIacTHHAX aaryuka - 0,1 B), To naérest komanzaa
Ha oboramenune cmecH. Ecnyn cmech Goraras (BbICOKasi pa3HOCTB MoTeHIxanos - 0,9 B), To
aércs KoMaHa Ha oOcJHEHHE CMECH.

TIpu HOpMasIbHO# peryJIMpoBKEe BUHTAa Ka4yeCTBa CHCTEMBbI XOJIOCTOrO XO/a OTKPHITHE
aKTI0aTOpa X0JIOCTOrO X0/1a yCTaHABNHBAeTCs B npeaenax 45 +55 %.

Ha npHHYHTEIBLHOM X0JI0CTOM X014y (3aMKHYT KOHLEBOH BBIKIIIOYATENb, 000POTHI
6onee 400 06/MuH) yripaBlieH1e aKTIOATOPAMH TaKO€ JKe, KaK U Ha OOBIYHOM X0JIOCTOM XOZLY,
YTO KOHEYHO SIBJIAETCS HEAOCTATKOM CHCTEMBI, TaK KakK JieJ1aeT e€ 1ie SJKOHOMHYHO npH e3/1e B
FOPOACKHX M TOpHBIX ycloBusaX. [To3ToMy ecTh cMBUT mopaboTaTh CHCTEMY, YCTAaHOBHB
JononuuTensHo 6nok ynpasnenns OIIXX, kak nokasHo Ha puc. 1.16. D10 mo3BoauT
OTKJIIOYaTh aKTIOATOp W MpeKpallaTh MocTymneHue 6eH3HHa yepe3 ero KHKIEP B pexHMe
HPUHYIUTETBHOTO XOJIOCTOrO X0/1a.

Puc. 1.16. Cxema cucreMsl ynpaBieHus kap6ioparopa ¢ 6nokom IIIXX:
1 - BLIBOZHBIE KJIEMMbI KOJIOZKH KOMMYTATOPa; 2 ~ pacnpeae/IuTeNb 3aXHTaHus C JaT4H-
koM Xonna; 11 - aktioatop ciuctemsl Xonoctoro xoaa (ACXX); 12 - akrioatop rnaBHo#
nosupytouieri cucteMbl (AIJIC); 16 - KOHTaKT KOHLEBOTO BBIKIIOYATES (AaTYHK-BHHT);
18 - naT4YMK MONHOM Harpy3KkH; 23 - zaT4YMK TEMIIEpATYpbl HEHTPATIU3aTOPA;
24 - naryuk KMcnopona (1sMaa-30Ha); 25 - BIBOAHBIE KJIEMMBI Koloaku 6510ka ynpasre-
HHS COCTaBOM cMeceo0pa3oBaHus; 26 - BLIBOAHbIE KJIEMMbI KONOAKH 6JI0Ka yrpaBneHus
OIIXX; 27 - pene ¢ HOPMabHO 3aMKHYTHIM KOHTakToM; AB - akkymynartopHas 6arapes;
B3 - Beikmouarens 3axuranns; K3 - karymka saxuranus; CE - koHTponbHas n1aMna
“CHECK ENGINE” na nanenu npu6opos.
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Ipumeuanue. bonee nonpo6Ho o cucteMax ympasnenus IIIXX, MoxHO npouurars B 3
4aCTH CIIPaBOYHHKA.

5. Pexxum yacTHYHBIX HArpy3ok. OnpenensiomiMHy yCIOBUAMH PeKHMa ABISETCS
pa3MbIKaHH1e KOHLEBOTO BIKII04aTens kapGoparopa H obopots 6onee 1100 06/mMun. brok
yTpaBJieHHs JO3UPYET TOIUIMBO 000MMH aKTroaTopaMu oqHoBpeMeHHO. [Tpu 3ToM OTKpBITHE
aKTI0aTOpOB HaxoauTes B ipenenax 30+ 75%.

Takoit npenen perynMpoBaHHsS CKBa)XHOCTbIO CHIHAJIOB YIPaBJIEHHS aKTIOATOPAMH,
ofecrieuBaeT BOMOXKHOCTb JBIKEHHsS aBTOMOOHMJISA MpH BBIXOAE M3 CTPOSA JardHKa
KHCJI0poza.

6. Pexxnm noaHoit mommuocTH. Onpenensiercs OTCYTCTBMEM CHIHajla ¢ JaT4MKa
MOJTHOMN HAarpy3kH (KOHTAKThl Pa30MKHYTBI, pa3peXeHHE B JaTIHKE MEHEE 75 MM PT. CT.) HIIK
nosbleHeM o6opoTos 6onee 4000 06/mMuH. biok obecrieunBaeT GHKCHPOBaHHOE OTKPBITHE
oboux axtroaropos Ha 50 %.

TIpu n3amMeHeHuH pexxiMa ABUraTess ¢ YaCTHYHOH Harpy3KH Ha MOJHYI0 JO3HpOBaHHe
TOMAMBa 0O0MMH aKTIOATOPaMH COXPaHAETCH ELLIE B TEUEHHE 6 CeK.

7. Pexum neperpesa Helrpanusaropa. Ilo curnany narymka Temmeparypbl
HelTpanu3atopa (koraa TeMneparypa HeHTpanusaropa 6onee 900 °C, T. e. ero cotsl bonee
4yeM Ha MOJIOBHHY 3a0HThl HECTOPEBIUMMH NPOAYKTAMH, IPHCYTCTBYIOIUMH B IJIOXOM HIIH
sTUIMpoBaHHOM OeH3uHe) 610k ynpaeiaenus mnonHoctbio Ha 100 % otkphiBaer o6a
akTroaropa u Bknoyaer tabno "CHECK ENGINE".

TIpn BBIKIIOYEHMH 3aKHTaHus ONOK ynpaBieHHs OOECTOUMBAETCA H SKHKIEDHI,

CHCTEMBI XOJIOCTOIO XO/1a M [MIaBHOH ﬂOSpr}OU.ICﬁ CHCTEMBI, MMEPEKPLIBAIOTCSA 3alIOPHBIMHA
HITIaMH aKTHOaTOpoOB.

1.1.4. 3AMEHA 1 OTKJINOYEHHE 2JIEMEHTOB CHCTEM CHHXXEHHA TOKCHYHOCTH

— Cucrema yJaBaIHBaHUS napoB OeH3NHA.

PeMOHT cHCTeMBI 3aKNI04aeTCA B IIPOBEPKE HCIIPABHOCTH Y3JIOB H TPH HEOOX0MUMOCTH
3aMeHe HX HOBBIMH. IlpH HErepMETHYHOCTH LINAHIOB HEOOXOAMMO MOATAHYTH XOMYTbI
KpEerIeHNA U1K 3aMEHHUTD HOBpe)lQIeHH])[C IJIAHT H.

Pecypc yronbHoro Bo3nymHoro ¢unsrpa coctasiser 15 000 kM.

— Cucrema pelHpPKYJIALHH U HEHTPATH3ALHMH OTPAGOTABIINX ra30B.

B crnyuae BO3HHKHOBEHHMs MOO3PEHHs, YTO 3Ta CHCTEMa OTpULATENbHO BIMsET HA
pabory aBurarens, €€ Jerko OTKIIOYMTb, CHSAB LIUIAHT, MOJAIOIUMH yNpaBisoilee paspe-
JKEHHE Ha KJIanaH PelHpKYILILNH (CIyJyaeTcs, 4To 37ech Je(eKT BO3HHKAET H3-3a IUIOXOH
paboTel 3TOTrO K1anaHa). CHATLIN KOHEN LIJ1aHTra CIEAYeT 3aNTy1IHTh.

— DJIeKTPOHHAA CHCTEeMa ynpasJielus cveceobpa3oBaHueM KapOoparopa.

B cnyuae BbIXOza U3 CTPOS AaTYMKa KHCI0POaa WK 61I0Ka ynpaBiIeHHs ¥ HEBO3MOX-
HOCTH MX 3aMeHBl WJIM PEMOHTA, CIEAYET OTKIIOYHThL BCIO CHCTEMY YIpaBlIEHHs CMece-
o6paszoBaHHeM, 10 3aMeHBI HEUCHPABHBIX AeTanei.

Jlns sToro HeoOGXOAMMO CHATH pa3béM MOAXOMAIMIE K KIEMMHOi komoake 6oka
ynpasienus (670K pacronoxeH MOA NMEPEeAHHM CHIACHHEM MAaccaXHpa) W HepeMbIYKaMH
COenMHUTH KN1eMMBI 9, 14, 15 pazbéMa (mpH HCMPaBHBIX aKTIOAfopax).

Ecnu akTroaTopsl He UCITPaBHbI, HX MOYKHO He MOIKJIIOYaTh K MICTOYHHKY MUTaHus (T. €.
HepPEMBIYKH MOXXHO HE CTaBHTb). AKTIOATOpbl HEOOX0AMMO OyZleT BBIBEPHYTh H OTKYCHTh
M1aCTMAaCCOBBIE 3aMOPHbIE HIJIBI.

B HinkHeM akTioarope 3aMeHuTe KUKNEpP auameTpom 0,85 MM Ha fpyro#, AMaMeTpoM
0,39+0,55mMMm.

3areM cienyeT CHATb W 3aMEHHUTh HeHTpanu3aTop (Tak Kak OH, MPH OTKIIOYEHHOM
cucreMe, 6pICTPO 3a6BETCA U OyneT co3naBaTh JOMOJHHUTENBHOE COMPOTHBIECHHE BBIXOLY
oTpaboTaBUIMX ra30B, YTO CHH3MT MOILMHOCTb JBHraTels) Ha CTaHAAPTHBIH IIyHIHTENb.
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TIpy HEBO3MOXKHOCTH 3aMeHBl IIYIUHTENs, MOXXHO NPOCTO BBIOMTH MOHTHpPOBKOH
KepaMH4eCKHi HOCUTENb HEHTpasiu3aTopa.

Tlo BO3MOXKHOCTH 3aMeHHTE H MPHEMHYIO TPYOY Ha 0OBIYHY0, YTO HECKOJIBKO YITYUHIHT
XapaKTepHCTHKH IBUraTesl.

BMecro oTiutiouéHHOro 610ka ynpaBiaeHHs, MOXKHO HOJKIIOYUTH GIOK yrnpaBieHHs
BIXX 50.3761 (puc. 1.17), 4To NO3BOIHT IKOHOMHUTH GEH3HH B PEXKHME PHUHYIUTENBHOTO
XOJIOCTOTO X01a.

1k0 KT8166

AJI307EM ;(i) CE

1,
)

Puc. 1.17. Cxema 3aMeHbI KOHTPOJUIEPa CUCTEMBI YIPABIECHUS
cMeceobpasoBaHneM Kapbioparopa
Ha 6nok ynpasnenust OIIXX ¢ sneMeHTaMH CHCTEMBI 32)KHraHHs
(1yMepauus 31eMeHTOB CHCTEMBI corlacoBaHa ¢ puc. 1.1 u puc. 1.4):

1 - BLIBOAHBIE KJIEMMBI KOJIOJKH KOMMYTATOpa; 2 - paclpeAeIuTeNb 3aKHIaHHs ¢ AaTyu-
koM Xonna; 11 - akrroatop cHcteMbl Xonoctoro xona (ACXX); 12 - akrioatop rnaBHo#
nosupytouieii cucremsl (AI/IC); 16 - KOHTaKT KOHLIEBOTO BBIKJIIOYATENS (JATYHK-BHHT);

26 - BbIBOZIHBIE KIeMMBbI Konoaku 6moka ynpasnenus SITXX;

AD - akkymynaTopHas 6arapes; B3 - Beikntouarens 3axuranns; K3 - kaTymika 3akuraHus;
CE - xourponbHas nammna “CHECK ENGINE” na nanenu npu6opoB (MOXHO HCIONb30-
BATh IUTATHYIO J1aMIly MOJKJIIOYHB €€ Yepe3 TPaH3HUCTOP, KaK MOKa3aHO Ha PUCYHKE, WK

3aMeHHTb JJaMy CBETOAMOIOM, BKIIOUEHHBIM NOC/IEIOBATENBHO C PE3UCTOPOM).
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2. MUKPOITPOUECCOPHBIE CHCTEMbI 3A’KHTAHUSA

OCHOBHBIMHM HENOCTATKaMK OECKOHTAKTHBIX CHCTEM 3a)KHIaHus ABIAIOTCSA: MEXaHH-
4yecKHH croco® pacnpeneneHus SHEPTUM MO UMIMHApPAM [BHUraTensi, HECOBEPLIEHCTBO
MEXaHHYECKHX aBTOMATOB YIJIa OIIEPEXEHHS 3a)KHTaHHUs, MOTPELTHOCTH MOMEHTa HCKPoos-
pa3oBaHHMs M3-32 MEXaHHYECKOH Mepeayy OT KOJIEHYaToro Baja [ABHUratess K pacrpeneiu-
TENIO.

Haubonee nonHo orBeyaroT BceM TpeOOBaHHAM, MPEBABIAEMBIM K COBPEMEHHBIM
CHCTEMaM 3a)KMT'aHHsl, CUCTEMBI € JIEKTPOHHBIM PErYIHMPOBAHHEM YTJIa ONIEPEKEHHUS 3aKH-
ranus. Cpenn cnocoGoB peann3allMH 3THX CHCTEM MOXXHO BBUIEAMTb [Ba OCHOBHBIX -
aHaJIOroBbIit M MQPOBOI.

AmnanoroBelii cnoco6 OTHOCHTCA K 3nekTpoHHbIM C3 6ojiee paHHEro MOKONEHHs,
Korga sneMeHTapHas 6asa, ucronb3yemas JUIi MX NOCTPOEHHs, HMesla Majlyl0 CTeleHb
uaterpauun. Ludposbie C3 spnsiorcs Gonee copepliieHHbIMH. B ocHOBY MX paGoTsl
TMOJIOXEHb! PHHUMIIBI, IIHPOKO NPHUMEHSEMbIE B BHIYMCIHTEILHOH TEXHHUKE, B YaCTHOCTH
UMITyNIbCHBIH MeTon 06paboTku curHanoB. IIpu 3TOM BBICOKHMIT M HM3KHMH YPOBHH HMITY-
JIBCHOTO CHTHaJa MPHHATO 0003Ha4aTh UMdpaMHu cooTBeTcTBEHHO “1” M “0”. Ortcrona u
Ha3BaHHe cucTeMbl - wudposas C3. Lludposbie 6Gnoku ynpaiaeHus (KOHTpOMIepbl)
NpeacTaBnsioT coboil HeGoNbHINE, PasINyHbIe MO CIOXHOCTH BBIYMCIMTENH, MOPAIOK
paboThl KOTOPBIX 33AAETCS CELHANIBHBIM AJITOPHTMOM.

CocTtaB uHppoBoii MHKPONPOLECCOPHOH CHCTEMBI 3aXKUIaHUs OKa3aH Ha pucC. 2.2.

B cBs131 ¢ MHHHATIOpH3aLMEi KOMMYTaTopa ero 4acTo 06bEANHAIOT C KOHTPOMLIEPOM.
CxeMa CHCTEMBI 3aXKHTaHHUs ¢ TAKUM GJI0KOM yHpaBleHHs npeacTaBieHa Ha puc. 2.7.

PaccMoTpeHHble Bbllle CHCTEMBbI 3a)XKMTaHHsA SABSAIOTCS Hauboliee MNPOCTHIMH
MHKpOIPOLECCOPHBIMH CHCTEMaMH Kak 110 OOBEKTaM YNPaBACHHS CUCTEMOH 3aXHraHus
(He MONHOCTBIO 3MEeKTPOHHAA) U nuTaHus (kap6oparop), Tak M 10 NapaMeTpaM, YYHTbIBae-
MBIM [pH OOE€CIEeYeHHH ONTHMAIBHOTO YMNpaBieHHs asurareneM. Ilo3toMy uudposbie
CHCTEMBI 3aXKMraHHA SBUIMCH NMEPEXOAHbIM dtanoM. [locneaHHM ROCTH)KEHHWEM B 3TOi
obnacTy cTand MHKPONPOLIECCOPHBIE CHCTEMBI yTpaBieHus asurarenem (MCVY]I), makcu-
MaJIbHO YYMTBIBAIOILME TEXHUUECKHE Mapamerpsl aBurartenei. Jins obpabotku nHgopma-
LMK O COCTOSHMM ABMIaTeNns M MPOTEKAIOUIMX B HEM MpoLeccax, MOCTYNaloMWKX OT pas-
JIMYHBIX JATYMKOB, IBUTATEIN OCHAIIAIOTCSA CHEUHaTbHBIM KOHTpOIepoM (MUKpo-OBM).

Mquonpoueccoprle CUCTEMBI YIpaBJICHUA ABUraTc/lI€M JHMiIb YHUCTO YCJIOBHO
MOXXHO OTHECTH K CHCTEMAaM 3aXKHraHus, Tak Kak QyHKIHA HENOCPEACTBEHHOTO 3aXK HTaHUA
SIBJIAETCA B HUX YacThIO PELIEHHs BONpoca 00 ONTHMH3ALMH XapaKTEPHCTHK ABHraTess.
Mrikpo-2BM, ¢ ux cnocobHOCTbIO GbICTPO aHanM3KupoBaTh 600N 06BeM HHMOPMALIUK
N0 3aJIOKEHHBIM B HEM alropurMam (rporpammam), obecnednBaeT COOTBETCTBYyIOLIEE
BO3/IeICTBHE KAaK Ha CHCTEMY 3a)XHraHus, Tak U cucteMy nurtanus. [locnennee yrsepxae-
HHE 0COOEHHO BaXKHO, TaK KaK psA 3aiad, B TOM 4MCiIe W 3amada nosbleHus s¢dexrus-
HOCTH paboThl ABMraTens, HOCHT KOMIUIEKCHBIH XapakTep, 3aTparMBaiolIMi HE TOIbKO
CucreMy 3aXCMraHus, HO ¥ CUCTEMY MOAAaYH TOIUIHBA (BIIPBICKA).

Cucrema 3axuranus MCY]l NOTHOCTBIO JNeKTpOHHas “‘cTaTudeckas” - B He# OT-
CYTCTBYIOT Bpawaromuecs aerand. CucremMa nossonsier 6bICTPO H3MEHATh YTOJ OHepexe-
HUA 32XKHIAHUA B KOKOOM LIIMHAPE HE3aBHCHMO OT ApyTHX. brnaromaps orcyrcTBHIo Bpa-
waromuxcs yacteit pabounit ananason yma O3 yBenndeH npuMepHo Ha 10 © U MoxeT coc-
TaBIATh 59° N0 KONEeHYaTOMY Bany Ul KaXXJ0ro UMWIHHApPA.

[IpuMeHeHHe MHKPONPOLIECCOPHBIX CHCTEM MO3BOJMIO CYIUECTBEHHO MOBBICHTH
TOYHOCTb YTJIa ONEPEKEHHUA 3a)XKHUIaHWA Ha PalIMYHBIX pEeXHMaxX pa60'n>1 ABUAratTens. B
pe3ynbTare YIy4iHICs MPOUECcC FOPeHHs TOMINWBA, YMEHbUIMIACh TOKCHYHOCTb 0TpaboTaB-
HIMX Ta3oB M CHHU3WICA pacxon TornuBa. JIBurarene crayl paboTath ycToiuuBee Ha
Pa3NHYHBIX pexumax. OCoOeHHO OTMedaeTcs YNydlEHHEe MPHEMHCTOCTH aBTOMOOHISA
6rnarozaps 6ornee HafeXHOMY BOCIUIAMEHEHHIO CMECH BO BPEMsl pa3roHa, KOTa MPOMCXO-
IUT Hanbosiee MHTEHCHBHOE ee 06eTHEHHE.
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2.1. CTATHYECKOE PACHIPEJAEJIEHHE BBICOKOI'O HAITPSIXKEHUA
MO HNJTHHAPAM JBUT'ATEJIA

CpencTsa 3MeKTPOHHKH MO3BOJIHIN OCYLIECTBUTh paclpeieNieHHe BbICOKOBONBTHBIX
MMIYIbCOB MO LMIHHAPAM JBHIraTeNs NyTeM KOMMYTaliH HU3KOBOIBTHBIX LieNel KaTyek
3axurannsa. Takoil cnoco6 pacripeneneHus Ha3bIBAlOT HU3KOBONBTHBIM MM CTaTHYECKHM,
MOCKONIBKY OTCYTCTBYIOT BPALLAIOLHECS DJIEMEHTBI.

Hike paccMarpuBaroTCs NMPakTHYECKHC BaPHAHTBI CXEM CTATHYECKOro pachpene-
JEHHA [ YeTHIPEXTAKTHBIX YeTHIPEXLMINHIPOBBIX aBTOMOOWIBHBIX JBHraTesnei.

Ha puc. 2.1-a npeacrasnen BapuadT C3 ¢ npuMeHeHHEM KaTylleK 3a)KHraHus Tpa-
JULHOHHOTO HcronHeHua. CBeva 3a)KHraHus KaXxJIoro UWJIHHApPA yrpaBiseTcss COOCTBEH-
Ho#t K3, uMeromed MHAMBHAyalbHbIH KOMMYTAaLMOHHBIA KIIOY. Ynpasnenue paboroit
K/II04ei OCYIeCTBASAETCS CHIHANIAMH (JOPMHUPYEMBIMH KOHTPOJLIEPOM.

[To BTOpOoMy Bapuauty (puc. 2.1-6) aBa UMIMHAPA, MOMEHT 32)KHUTaHHA KOTOPBIX
cMemén Ha 360° mo koneH4aTOMy Bany, yrpaBisroTCA AByXHckpoBod K3 u mckpoobpa-
30BaHHE MPOMCXOANT OMHOBPEMEHHO B ABYX MIHHApaX. [Be CHHXPOHHBIE HCKPbI B Pa3HBIX
WWIHHIpaX - Ha CaMOM JeNie OAHH M TOT JK€ pa3psl, TOK KOTOpOro MpoTeKaeT depes
MOCJIE0BATENbHO COEMHEHHBIE HCKPOBBIE MPOMEXKYTKH cBevedl. OHAKO BbIACNAIOIANACS
NpH 3TOM 3HEPIrHsA HCKPOBOTO paspsAna pacHpeneiuTcs MeXAy HUMH mnopasHomy. Ee
BEIMYHHA MPAMO INPOIOPUMOHANbHA AaBIEHHIO B uunuHape. Ilpu 3TOoM oana Hckpa
(pabouasi) peanusyercs B KOHIIE TakTa CXaTHd W HanpuMep B MEPBOM LWIHHAPE
IIPOM30/IET BOCIIaMeHeHHe paboueil cmecH, a japyras (XoJoCTas MUCKpa B 4ETBEPTOM
UMIMHAPE) - BO BpEMs 3aBepleHHs BBIMYCKa OTPabOTAaBIIMX ra3oB M pa3psax HHYEro He
BOCIUIAMEHSET, JHEprus GecIoNe3HO paccesiHas B 3TOM LUUIHHAPE, CONOCTaBMMa C [OTe-
PSIMH B MCKPOBBIX NPOMEXYTKaX pacnpenenuTens B 6eCKOHTAKTHBIX CHCTEMAX 3a)KHTaHMS.
Yepe3 oaMH TakT KapTHHA W3MEHHTCS - Pa3psAl B YETBEPTOM LWJIHHAPE COBMANET C OKOH-
YaHHEM TaKTa CKaTHs, a B iepBOM cpaboTaeT B X0n0CTy10. Bropas karyinka aHanoruyHbmM
00pa3oM yrpaBisieT BTOPbIM H TPETBHM LIMIIHHIAPOM.

a) . Q@ +Unur

Puc. 2.1. [Ipunuunuanelas cxeMa cTaTu-
4eCKOTO pacnpeeneHHs BbICOKOH SHEPruH:
1 - cBeuM 3aXKHraHus;

2 - KaTylKa 3a)KUraHus;
3 - KOMMYTaAlLlHOHHBIH KJTI0Y;
4 - BHICOKOBOJIBTHBIH JUO/.

KOHTPOJUIEP

KOHTPOJUJIEP
KOHTPOJUIEP




Bo3MOXHO mpuMeHeHHe oxHO# yYeThipexuckpoBoil (puc. 2.1-8) K3 ¢ aByms BiIto-
YEHHBIMH TOC/IEN0BATENBHO MEPBUYHBIME OOMOTKaMH, KOTOpble HAMarHUYHBAIOT Cepey-
HHK B ABYX HallpaBJICHHAX. Pacnpeneneﬂnc BBICOKOBOJIbTHBIX MMITYJIBCOB IO LMUJIWHAPaAM
JIBUraTe/id OCYLIECTBISAETCS C IOMOIIBIO BBIIPAMMTENS HA BBICOKOBOJBTHBIX auOmax (c
06paTHbIM HaNpsHKEHHEM, PaBHBIM HaNps)KEHHIO BO BTopHuHO# obMoTke K3). 3nech Tak-
Ke JIBE CBEYY 3aXMraHus paboTall OJHOBPEMEHHO, T. €. OHA MCKpa OyneT XO10CTOi.
VYnpaenennc paboToil KaTylIKM 3a)KMraHHs OCYLUECTBIAETCA 10 MEPBHYHOM CTOpOHE,
AHAJIOrMYHO KaK BO BTOPOM BapHaHTe.

2.2. UH®POBAA MUKPONNPOIIECCOPHASA CUCTEMA 3AXKUTAHUA

Linpposas cucTeMa 3aKuraHus NpeAHa3HayeHa As YHPaBAEHHs 3aKUraHHeM
(MOMEHTOM H 3Hepruei HCKpooOpa3oBaHKsA) M H1EKTPOMArHUTHBIM Ki1anaHOM SKOHOMaii3e-
pa NpHHYIHTeNbHOTO Xon0cToro xona (AIIXX) kap6ropartopa.

YHpaB;icHHC 32)KWTaHHEM OCYLIECTBISAETCS MO ONTHMAJbHBIM XapaKTepPUCTHKaM B
3aBHCHMOCTH OT YaCTOTHI BpalllCHHsI KOJIEHYATOro Bala IBMraTess, 1aBjiCHHs BO BIYCKHOM
TpybonpoBoze, TeMHepaTypsl OXJaXaawolleill XHUAKOCTH M OT MONOKEHHs ApOcCCeNbHON
3ac/IOHKM KapOropatopa. 3nekTpoMarHuTHbl Kkianan DITXX kap6roparopa BiJIo4aercs u
OTKJIIOYAeTCss B 3aBHCHMOCTH OT 4acToThl BpaweHus KB pgBurarens M oT nonoxeHus
JpOCCebHOI 3aCiI0HKH KapGropaTtopa.

CocTas cucTeMsbl IOKa3aH Ha puc. 2.2.

OcHoBHBIM y310M C3 siBIseTCS KOHTPOILIEP, HPeACTaBISIOWMNI CO6O0ii HNCKTPOHHYIO
MHKpPOIMPOLECCOPYIO CHCTEMY H 110 CYILLCCTBY ABNSAIOLIEHCA MUHHATIOPHON CHEUHANU31UpPO-
BaHHoi1 DBM.

2.2.1. KOHTPOJIJIEP MC 2713-01 (-02; -03)
KOHTpOIU]Cp BBIMOJMHACT CNEAYIOIINE (byHKI_lHHf

- Ha OCHOBE MH(OPMALIMH, MOTYYCHHOH OT JATYMKOB O YaCTOTE BpaIleHHA KOJIIEHYATO-
ro Baja ABHraTens, NaBJICHHWH BO BIYCKHOM TpyOOMpOBOXE, TeEMIepaType OXJIaAalomei
MHUIKOCTH M MOJOKEHHH JPOCCENbHOMN 3aCIOHKH (3aKpbITa MM OTKphITa) KapOroparopa,
KOHTPOJIJIEP YCTaHAB/IMBAET ONTHMAJIbHBIE YITIbI ONEPEXEHHs 3)KHUTaHWUA M COCTOSHHE
(BKJIIOYEHHOC WM BBIKIIOUEHHOC) JMeKTpoMarHuTHoro knamaHa JITXX kapGropatopa;

- NPOM3BOIMT HHTEPHONALMIO (pacyeT NPOMEXYTOUHBIX 3HAaYeHHH) YIIIOB onepexe-
HMS 32KUraHus ¥ BepabaTbiBaeT yrnpaBasiomye cHriaisl “MomenT (Curnan) 3axuranus”
(C3) (ocuumnorpamma 1) u “Boibop kanana” (BK) (ocummtorpamma 2) s obecrnieueHus
(YHKUMH CTAaTHYECKOro pacripeieneHus SHEPruy Mo UHIHHAPAM JBUIaTeNs NBYyXKaHasb-
HBIM KOMMYTAaTOPOM, a TaK)XK€ BbIJAET CHIHAJl YIpaBJIeHHs Ha 3CKTPOMarHUTHBIA KianaH
OIMXX kap6ropatopa;

- BbLJlaeT Ul AMarHOCTHYECKHX Leneil copMHpOBaHHbIC CHTHAMBI (IPAMOYTOJIbHbIE
MUMITYbChI) faTyHKa Hayana otcucra (HO) ¢ BeiBoza 5, j1aTunka yriosbix umnynscos (YH)
¢ BeIBOza 7 11 Ay6nupyer curnan MoMeHTa 3axcuranus (C3) na BeiBoze 13 (cooTBETCTBEHHO
ocuunorpammsl 3,4, 1 1).

B cocras koHTponIiepa BXOMAT clieayromue GynkiuuonanbHble 61oku {puc. 2.3):

- npeo6pa3oBaresib CHIHAJIOB JaTYMKOB Hayasa OTCYeTa;

- ycrpoiicTBo MMnynbcHOe (YH), peopranusyonre KBa3HCHHYCOMAANBHBIH CHUIHAN
MHAYKIMOHHOIO JaTY¥Ka B MPSAMOYTObHBIH HMIIYIbCBI C JOTHYECKHUMH YPOBHSAMH MHTEr-
panbHbix MOII cxem;

- npeobpa3oBaTciib CHTHAJA JIaTYHKa 110J0XKEHHA APOCCENbHOH 3aciIOHKH, GOpMH-
PYIOLLM{T IOrHYeCKuii CHrHain ¢ ypoBHsaMHu uHrerpaibubix KMOII cxeM B cooTBeTCTBHH €
COCTOSHHEM KOHTAKTOB JaTuHKa;
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Puc. 2.2. Cxema undpoBoit MHKpOIIPOLIECCOPHON CHCTEMBI 3aXKHraHUs ¢ KOHTposmepom MC2713-02:
1 - cBeun 3axuranus; 2 - KaTyulka 3axHraHus 2-ro u 3-ro WHIMHAPOB; 3 - KaTyIuKa 3aUraHus 1-ro u 4-ro uuIMHIPOB;
4 - KOMMYTaTOp; 5 - KON0Ka AUArHOCTHKH; 6 - BBIKJIFOYATENb 30KUraHHUs; 7 - KOHLEBOH BBIKIIOYATETb KapOIoparopa;
8 - anleKTpoMarHUTHLIH KiianaH kap6roparopa; 9 - koHTpomtep; 10 - natunk Temnepatypbi; 11 - JaTYHK YITIOBBIX UMITYIBCOB;
12 - natynk nayana oTcuera; 13 - BcachiBalOIMiA KoJIekTOP; 14 - pene 3axuranus (eciu ycranonneHo); Ab - akkymynsrop.



- NOJYNPOBOJIHHKOBBIH maTyuk paspexenus (JIP/U) TeHzoMeTpHdecKoro THma, KOTo-
pbIfi COEAMHAETCS LUTaHTOM C BIIYCKHBIM KOJUIEKTOPOM [BHIaTens, ONpenensioui Ha-
rPY3Ky Ha JBHrareib IO BEJIWYHHE paspexxeHHs BO BIYCKHOM TpyGonpoBoje nBUrarens
CO3AIOUIHH Ha CBOEM BbIXOJIE MOCTOSHHOE HANPSKEHHE, IIPONIOPLIHOHANIBHOE PA3PEXKEHHIO;

- npeo6pazoBaresib MOPOroBOro THIA CUrHalia MoNMyNpPOBOAHHKOBOIO AAaTYHKA TeMIle-
paTypsl, BelpabaTsiBaroiyii curuasn sor 1" wiun "0" B 3aBUCHMOCTH OT JOCTH)KEHHS 1aT4H-~
KOM 331aHHOT'0 IOPOTOBOT0 3HAYEHHS;

- npeoGpasopaTendb "HanpsixeHue - Bpems” (U/T);

- ycTpoiictBo BBOa-BriBona (YBB) KM1823BB1;

- npoueccop KM1823BV1;

- [I3Y KM1823PEl (2K x 8 6MT) Ais XpaHeHUS 3aKOAHMPOBAHHBIX XapaKTEPUCTHK
ynpaBJieH!s YIIOM 3axxuranus, kianaHoM OIIXX u cnyxeOHBIX KOHCTAHT, HEOOXOIUMBIX
Ui GYHKIIHOHHPOBaHHs npouieccopa it YBB;

- (popmupoBatens umMnynscoB 3axuranus (GU3) KM1823AT 1;

- BBIXOQHOH Koy ynpasnenus DTIXX, nepexodaronuit anekTpoMarHMTHbIA Ki1anaH
C aKTMBHBIM conpotuBieHreM o6MoTtku 33 OM £ 10 % M uMerowuii 3alMTy BBIXOAA OT
KOPOTKOT'O 3aMBIKaHHsl Ha OOLLMH [TPOBOJ ¥ OT Neperpy3KH 1o TOKy;

- BbIXoAHbIc kmoun curHanoB C3 u BK nns cornacoBanns BbIXOI0B KOHTPOJLIEpA CO
BXOIlaMH KOMMYTaI0pa ¥ 3all{UThl BHIXOJJOB MHKPOCXEM OT MMITYJIbCHBIX [IEpPEHAIIpsKEeHNH 1
nomex;

- 610K MuTaHus, CTabUIM3NPYIOLIMI HANPsS KEHNe IMTaHUSA BCEX Y3JI0B KOHTpOJUIepa
Ha ypoBHe + 5 B £ 5 % BO BceM [uanazoHe IIMTAIOUIMX HANpsHKEHHH M TeMIeparyp
OKpYKarolLeH Cpe;ibl.

Bce BBIXOjibl KOHTpOJUIEpA BBIIIOJIHEHBl B BHJIC TPal3HCTOPa CTPYKTYphI N-p-n ¢
“OTKPBITBIM KOJJIEKTOPOM”, ¢ HAarpy304HO# cocoOHOCTBIO He Hosiee 10 MA.

XapakTepucTHKa YMpaBicHHUS YIIOM 3a)XHTaHUA - 3aBHCHUMOCTD YI31d 3QXKHIAHUS OT
4aCTOThI BPAWEH Ml KOJIEHYATOro Basla M BEIMYHHBI pa3peKeH s BO ByCKHOM TpybonpoBone
nBUrarens (BMecTe CO CIy>KeOHbIMM KOHCTaHTaMH) 3aHuMaeT | k6aiT nupopManHoHHO#M
emkoct [13Y. Mudopmanms B [13Y coxpaHseTcs MOCTOAHHO, HE3ABUCHMMO OT TOTO, BKIIIOYEH
WIIH BBIKJIIOYEH HCTOYHHK THTaHUS.

B I3V xpansarcs Be XapakTCPUCTHKH - ANs MPOrpeToro aBurarens (TeMheparypa
OXJIKAAIONIEH xuaKocTH Bblte 65°C) u nenporpetoro (Huxke 65°C). JlJornueckuii ypoBeHb
¢ BbIXOZAa Npeobpa3oBaTens CHIHana JaT4HKAa TeMIlEparypbl OXIAXAAOWEH XKHIKOCTH
noctynaet Ha ctapmuii (A10) paspsan anpeca [13Y u BeiOupaer xapakrepucTuky. [1saTh
crenyroumx paspanoB aapeca [I3Y (A9 =+ AS) dopmupyrorcas YBB no pesynbraty
M3MepEHHs BETHUMHBI Pa3PEXEHHUs BO BIYCKHOM TPyOONpOBOIE ABUrareNs U MO3BOISIOT
BbIGpaTh 13 T13Y mobyio u3 32 ctpaHull, B Kax/10H W3 KOTOPBIX XpaHHUTCA MH(poOpMaums,
OMKCHIBAIOIAS 3aBUCUMOCTb M3MEHEHHS YIJIa 3a)KMI'aHHs OT YacTOTHl BPAlLEHHS KOJeH-
4aTOro Basa JBUraress, COOTBETCTBYOLLYIO H3MEPEHHOMY Pa3peXKCHHIO.

Hauano uaMepeHus Harpy3KkH ABUIraTesis ¥ BLIYMCIICHHS YIT1a ONIEPeKEHUs 3aXKHUTaHus
CHMHXpOHH3HpoBaHO ¢ umnynbcoM HO. Beiuncnenne YO3 peanusyercs npoueccopoM Io
KECTKOMY anroputMy. Korzna BennuiHa BBIYHCIEHHOTO YIJIa COBIMAJAET € YIJIOM IIOBOpPOTa
KOJIEHYAaTOro Bajia, 0 CHrHaiy ¢ npolieccopa depe3 YBB Bkirovaetcs 6nok GU3 (dopmu-
poBaTe/nb MMIYIbCOB 3axKHraHuss) Ha Mukpocxeme KMI1823ATI'l, BeipabGarbiBaromuii
MUMIYABCH! 3KUTaHKA MOCTOSHHOM CKBAXXHOCTH, NMojaBaeMsble yepe3 K04 C3 Ha BbIXOf
6J10Ka ynpaBieHus.

Pa6ora kouTpomnepa

CHrHasbl OT 1aTYHKOB NTOCTYNAIOT Ha BXxoasl YBB, rie ynBanBaercs 4acToTa yInoBbIX
MMIYBCOB (/1151 TOBBILICHNAS TOYHOCTH BBIYHCIIEHMA YIVIa 32XHraHus M ymia HOBOpOTa
KOJIEHYaToro BaJia ABUraTesNs), CABUraeTcs HMIYIbC Ha4asa OTCYeTa B CTOPOHY 3ana3jblBa-
HUA Ha 15 yZIBOEHHBIX YIJIOBBIX UMIYNIBCOB (3TO HEOOXOAMMO IS ofecrneueHus BblYnCiIe-
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Puc. 2.3. CrpykTypHas cxeMa KOHTpoJLIepa.

HUA NPOLIECCOPOM YTUIOB, 3aMa3AblBAONMX OTHOCHTENLHO Hadana oTcueTa) U GopMHpyeT-
cs BTOPO#M MMIy/bC Hayasia OTCYETa, CABHHYTBIA OTHOCHTENBHO nepsoro Ha 180 ° no yray
MOBOPOTA KOJEHYATOro Bajia ABHrartens. BxomHo# MMMIynbc Hayana oTcueTa MCIIONb3yeTCst
YBB ans cuHXpOHM3aUMH KOHTpOJIepa € IBUraTeneM 1 obecrieyeHus MpaBHiIbHOM Noiaun
curHana BbIbOpa KaHajla KOMMYTaropa NEpBHYHBIX LENel KaTywek 3axuranus. B npo-
LIECCOpE HCMOIb30BaH METOX OMpENENieHHs YIa NMOBOpOTa KONEHYAaToro Bajia JIBHrares,
OCHOBaHHBIH Ha CyeTe YIIOBBIX MMIIYIbCOB, HAYMHAsi C MOMEHTA MNOSBIEHUS HMIyNbCa
Hayaja orcyeTa. Y 4eThIPEXLHIMHAPOBOTO YETHIPEXTAKTHOrO ABHrareis paGounit LMK
3aHMMaeT Ba 060pOTa KOJIEHYATOro Basa, i OQHOMMEHHBIE TAKThl Y IHJIHHAPOB NOOYCpea-
HO noBTopstoTcs yepe3 180 °, moaToMy HeoGXonUM BTOPOi HMITYIIBC.

Hauano uaMepeHus paspexeHns 1 BbIYMCIIEHHE YIJIa 3a)KHTaH|sl CHHXPOHH3HPOBAHO C
MMIY/IBCOM Hayajla OTCYETa A1 MCKIIOYEHHS BJIMAHHA HA Pe3y/NbTaT BBIYHUCICHHA ITyNb-
cauuil paspekeHus BO BIIYCKHOM TPYOOIpOBO/JE M HEPaBHOMEPHOCTEH BpalleHHUs, BbI3bl-
BAaeMbIX I1€pHOAMYECKON CMEHO# TaKTOB paboThl UMIHHAPOB ABHraTes. [To curnany Hayana
orcuera npoueccop ¢opmupyer curnan "Crapr ALII", no xoropomy VBB 3amyckaer
npeobpasoBates "HanpsHkeHHE-BpeMs", H HAYHHAETCS POLIECC U3MEHEHHS HalpSXKCHHA Ha
BBIXOZI€ JaT4YHKa paspexxeHus B uudpoBoit kox.

Konew npouecca xapakrepu3syercs curaanoM "Konew npeobpasoBanms" (Ha aipecHBIX
Bxomax A5 + A9 ycranaBnuBaetcs aapec crpanuusl [13VY). [Ipoueccop Bhiuncaser yron
32XXMI'aHHs, COOTBETCTBYIOIINH TeKyleH 4acTOTe BpallleHHA KOJIEHYaTOro Basia IBUraress, U
OJHOBPEMEHHO ONpeeNnseT cocTosHHe AekTpokaanana DITXX, cooTseTcTByOILEE PEKIMY
paboTsl aBUraresns. BeI4HCIeHHBIH Yo 3a)KHraHHs 3alIOMHHAETCA, Ha BBIXOJIE YIpaBieHHs
JIIXX ycranaBnuBaeTcs COOTBETCTBYIOIINI IOTHYECKH I YPOBEHB, IPOLIECCOP NEPEXOAUT B
PEeXHM OXKHIAHHA CIEAYIOLUIEro MMIynbca Hayana orcyera. Jlanee pabora koHrpomnsiepa
MOBTOpSAETCA.

BbluKciieHHe yria [OBOpOTa KOJIEHYaTOro Bajla ABWrartens ¥ (OpMHpOBaHHE HM-
Nynbca 3aKHraHMs, ONMpenesAoIero MOMEHT paspbiBa NEPBHYHON LEMH KaTyWIKH 3aKH-
TaHHA, BBIMOJHAETCA MPOLECCOPOM HE3aBHCHMO OT paboThl OCTajibHONH YacTH CXCMBI.

[To ummynbey Havyana oTcyera B CYETYHK YIVIa MOBOPOTA KOJIEHYATOro Basa, BXOAMA-
ILIMii B COCTaB NIPOLIECCOPA, 3arPyKAETCS JOTONHUTENbHBIH KO/ yT1a 3a)KHraHHs, BHIYMCIICH-
HBIH B NIpeabIAYIIEM LMKIE paboThl KOHTPOJIIEPA, H HAYHHAETCS CUET YIVIOBBIX HMITYJILCOB.
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IIpu nepenonHeHHy cYeTYHKA Ha BBIXOZIE MpoLeccopa GOpMHPYETCS UMITYIbLC 3aXKH-
raHus, kotophiif yepe3 YBB noctynaer B ®H3. Koropblit mo nMmynscy 3axuraHus Bbipa-
6aTbIBa€T CHIrHaJ MOCTOSHHON CKBa)XHOCTH, N0JaBaeMblii Yepe3 K04 Ha BBIXOJ KOHTPOI-
nepa. MimMnynbc 3axuranus vcnonbsyercs YBB npu coszmanun curiana Bbibopa kaHana.

Kananbr KOMMYTATOpa NMEPEKNOYAOTCA B MOMEHT NMOABJICHUA UMITy/IbCA 3a)KUraHHsA, a

NMPpaBHIBHOCTD NEPEKIIIOYECHHUA MMOATBEPKAACTCA CUIHAJIOM Havyajia OTCYETA, YTO MOBLILIACT
HOMCXO}’CTOF[‘*]HBOCTB KOHTpOJIEpA.

OcHoBHbIE XapaKTepPHUCTHKH koHTpoJutepa "MC2713-01"

JlnanazoH u3Mepenus yactoTsl Bpauenus KB neuraresns, o6/MuH .. 25 + 8000;
JInana3soH n3mMepsaeMoro BaKkyyMMETPHYECKOTO JaBleHHs, MM PT, CT ....... 0 + 620;
Jnana3zoH ynpaBieHHs YIJIOM ONepexeHHs 3a)XHTraHHs, rpaj ... =20 =+ +70;
Jlnanason pabounx HanpspkeHHH muTanmd, B ... RS L 6+16;

HMnynbcHble nepeHanpshxeHus no Goptosoi cetu, B ...

Junanazon Temneparyp okpyxatouiei cpenpl, °C ..... .-45 =+ +85;

[Torpebnscmas MomHoCTh, BT, He Gonee .5,

Paspemnaromas cnocobHocTh kOHTpOLIEpa cocTaBiser 20 MM. pT. CT. O pa3pe>KeHmo
BO BITYCKHOM TpybompoBoxe ¥ 25 06/MHMH - IO 4acToTe BpallleHHs KOJIEHYaTOro Bana
JBUraTens. Yros 3aK1raHus U3MEHAETCS C AMCKPETHOCTbIO, PABHOM HJIH KPaTHOH TOJIOBHHE
NepHo/a BXOAHBIX YITIOBBIX MMITY/IbCOB.

KoHTposuiep MMeeT 3alliuTy OT NMEePEMEHBI MOASPHOCTH MUTAOILET0 HANpPHKEHUS U
3aMbIKaHH5 KOHTaKTOB pa3beMa Ha KOPITYC aBTOMOOHJIA, COXpaHseT paboTocnocobHOCTL MpH
nojaye nNurarolllero Hanpsbxelus +18 B npu Hanuuuu B GOpTOBOH CeTH aBTOMOOHIA
WMITYJbCHBIX NIepeHanpshkeHHH 1 oMex ¢ aMIuTynoii 1o 150 B, He TpeGyer o6cayxuBaHus
Y Pery/IMpOBKH B POLIECCE IKCIUTyaTa Ll .

Kourpomnepsr MC 2713-01, MC 2713-02 u MC 2713-03 ycraHaBnuBarTCA Ha
pasnUYHBIX THMaX aBurarened apromobumneit BA3-21083, 311J1-4314 u apyrux, orciona u
pas3anuMe X 3aKII04aeTcs B OCHOBHOM B JaHHBIX, 3aiocHHBIX B [I13Y, 06 yrax onepexe-
HUsl 3axuranus (OnpenencHHble JUIA KaXAOTO THMA QBUrartess) ¥ Moporax BKJIIOYEHHS W
OTKJIIOYEHHS 3JIEKTPOMArHUTHOrO XjanaHa kap6ioparopa. Ha3HaueHue BHIBOIOB B pasbeMe
3THX KOHTPOJUIEPOB COBMAAaeT U faHo B Tabn. 2.1.

-28 + +150;

Taoa. 2.1. Haznauenne BbIBONOB B passeMe koHTposuiepoB MC 2713-01, MC 2713-02 u
MC 2713-03.

Howmep BrIBOI2 Hasnauenue BoiBOa

1 Bbixon curHana ynpasnenus xknananom OIXX
2 [MonBox HanpshkeHus NuTanus, +12 B

3 Brixos Ha koMMyTaTop curnana C3

4 Bbixon Ha koMMyTaTop curiana BK

5 Boixon curiana HO s aMarHocTHKH
6

7

8

9

Bxon cHrHasa oT KOHLIEBOIO BBIKJIOYATENS KapOiopaTopa
Beixon curnana YU mins nuarHoCTHKH

Bxox HOI ans curnana ot garurnka HO

Bxox YH1 nnsa curnana ot garunka YU

10 O6umuii (Macca)

13 Brixon curnana C3 s TaxoMeTpa H IMarHOCTHKH

15 O6mmit mpoBoa KOHTPOJLIEPA M JaTYHKA TEMIEPATyphl
16 Bxon curuana or jaTyMka TeMnepaTypel

18 Bxon YH2 mns curnana ot naruvka YU

19 Bxon HO2 nans curnana ot naryuka HQ
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WHTEI'PAJILHBIE MUKPOCXEMBI CEPHUH KM/KP1823

Hnrerpanbhble Mukpocxembl cepun KM/KP1823 BeInonHeHs! Ha OCHOBE IIaHAPHOM
KMOII TtexHonoruu ¢ usonsduMeidl OMINEKTPUKOM M NpeAHa3sHa4YeHbl Ans pa3paboTku
KOMIUIEKTa OJIOKOB KOHTPOJII M PErylHpOBAHMA TEXHOJOIMYECKHX MPOLECCOB 3€pHO-
y6opounbIx koMbaiiHOB Tuma “JIoH”, a Takxe NMOCTPOEHHS HECKONbKMX MoAH(uKauui
KOHTPOJUIEPOB MHKPOIPOLIECCOPHBIX CHCTEM 3a)KUTaHHUs Ul paboThl B COCTaBE CHCTEMBI
yNpaBieHHs 4eThIPEX U BOCBMHLUMIMHIPOBBIX ABUrarenell BHyTPEHHErO CropaHHs aBToO-
Mobuiei.

Hcnonws3oBanne UMC cepun KM/KP1823 B onpenenenHol o6nacTu npuUMeHeHUS
CBA3aHO € CYTy00 CHennanu3upoBaHHBIM QYHKIMOHANBHBIM Ha3HAYEHHEM HX, @ MMEHHO:

KM1823BY 1 - npeaHa3HaueHa Ui NOCTPOEHUS Ha €€ OCHOBE KOHTPOJUIEPOB CUCTEMBI
ynpaBJi€HUSI MOMEHTOM Mcxpoo6pa303aHueM H JJIEKTPOKJIANTIAHOM NNPUHYAUTEJILHOIO X0JIOC-
TOTO X0/1a KapOIOPAaTOPHbIX ABUraTeNeil BHyTPEHHErO CTOpaHHS;

KM1823BB1 - npexnasHaueHa 1 ynpasineHus npeobpasosarenem “Hanpskenue -
BpeMs” CHMTHala JaT4yMKa JaBleHMs, NpeoOpa3oBaHMs BPEMEHHOTO HMHTEpBaja B KO,
NPONOPLUHUOHANBHBIA H3MEPAEMOMY JABIEHHIO, GOPMHUPOBAaHHUS CUTHAJIOB Hayana oTcyéTa,
YIBOEHHBIX YTIOBbIX HMIYIbCOB H CUTHAJIOB YNpaBlIeHUSA BBIXOAHBIM KacKaJOM CHCTEMBI
32)KUTaHuUs IPU UCIIOJIL30BAHUH B KOHTPOJLIEPE MHKPOMPOLECCOPHOH CUCTEMBI YIIPaBIECHHUS
aBTOMOGHUIBLHBIM aBuraTeneM. Mcnonbdyetcs cosmectHo ¢ UMC KM1823AI1 ans mocrt-
pOEHHs aBTOHOMHBIX KOHTPOJUIEPOB CUCTEM YNPaBJIEHUS aBTOMOOHIILHBIMHU JIBUTaTENSAMH;

KMI1823AT'] - npeana3HaueHa A1 NOCTPOSHUS KOHTPOJLIEPOB CUCTEMBI YIIPABICHHS
MOMEHTOM MCKpOOOpa30BaHHUA M DIEKTPOKIANMAHOM NPUHYAMTENBHOIO XOJNOCTOrO XOofa
KapOIOpaTOpHBIX ABHUrarenei BHyTpeHHero cropaHus. Mcnonbssyercsa cosmectHo u UMC
KM1823BB1 u II3Y KM/KP1823PE] mns mocTpoeHHs aBTOHOMHBIX aBTOMOOHIIBHBIX
KOHTPOJUIEPOB WJIM B KAaYeCTBE MOACHUCTEMbI KOMIUIEKCHBIX MHUKPONPOLECCOPHBIX CHCTEM
ynpaBiieHHs aBTOMOOUITBHBIMHU IBUTATEIAMU;

KM/KP1823PE1 - nocTosHHOE 3aNOMHHaIOIIEE YCTPOHCTBO (MACOYHOE);

KM/KP1823BI'l - npenHa3HaueHa A8 MOCTPOeHHS Ha e€ OCHOBE KOHTPOJLIEPOB
MHKPOIIPOLIECCOPHBIX CHCTEM 3a)KMIAHHUS U YNPaBICHHS NEKTPOKIIaNlaHOM NPHHYIUTENb-
HOTO XOJIOCTOTO X0/1a ABUraTeNiel BHyTpeHHero cropanus. Mcnonbsyercs copmectHo ¢ [I3Y
KM/KP1823PE1 nnst nOoCTpOE€HHs aBTOHOMHBIX KOHTPOJUIEPOB CHCTEM YIpaBlIeHHs aBTO-
MOGHIBHBIMH IBUraTEIAMH;

KP1823BTI'3 - npeana3zHaueHa [ CO3JaHUS B KOMILIEKTE CO CNELMATU3UPOBaH-
HbIM KoHTpo/iepoM KM/KP1823BI'1 cuctem ynpasneHusi aBTOMOOHIbHBIMH JBUTATENSAMH.

Taoa. 2.2. [IpenensHble 3HaYEHHS TAPAMETPOB MUKPOCXEM.

O6o3Ha- HaumenoBanue 3HaueHHe Ennnnua
YeHue napamerpa HU3MEpEHHs
Ucc Hanpsxenue nutanus 6 B
Ta Juanason pabo4ux -60++100 °C
TeMIepaTyp
Ts Temnepatypa xpaHeHHs -60++150 °C
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IIPOLLECCOP KM1823BY1

KM1823BY1 - npeanasHaueHa aj1st MOCTPOEHUSA Ha €€ 0CHOBE KOHTPOJIIEPOB CHCTEMBI
yTpapJieHHss MOMEHTOM HCKPOOOpa30BaHHUEM H BNIEKTPOKIIANaHOM [IPHHYAUTENBEHOTO X0JI0C-
TOTO X0Za KapOIOpaTOPHBIX ABUraTeNel BHyTpEeHHEro CropaHus

18161 ere
Ha3snaueHne BbIBO/OB: _27_1 Do
26

1 - BbIXOA BHYTpPEHHEH TakToBOMH YacToThl C; 25 g;
2 - BBIXO[ YNpABIEHHUS ITMKJIOM u3MepeHus ST; 2Alps
3 - BXOZ yTJIOBBIX UMITYNIbCOB SYN; 2Bl pa
4 - Bxozi uMnyinbcoB "Havano orcyera" BG; 221 ps
5 - Bxox koppektopa CORC; 2l e
6 - BLIXOR MMINIYJbca 3axuranus CR; 201y
7+ 12-BbIxoa pa3psgaaapeca AS+ AO 181 pg
13 - BbIXO ynpaBneHHs snextpokiananom XX CO; 1675y |
14 - o6wuii OV;

15 - BbIXOZ BHyTpeHHero redeparopa GN2;
16 - Bxoa noaTBepyx/ieHus koHUa Npeobpazosanus ALIIT CN;
17 - Bxon "¥YcTaHoBka B HauyalibHOE cocTosHue" SR;

18 - Bxoa BHyTpeHHero reHeparopa GN1; ovH4

19 - Bx0z crapiiero paspsna peructpa taitMepa D8;

20+ 27 - Bxox paspsaa jaHdbix D7 + DO; Puc. 2.4. YcnoBHoe rpaguyeckoe
28 - nanpsbxenue nutanus Ucc. obosHauenne KM1823BV 1.

Tpoueccop conepxut crenytolHe GpyHKIHOHATLHBIE O1OKH (pHc. 2.5):

1 - apudpMeTHeckoe yCTPOHCTBO ANA BBIMOMHEHHS ONepaluii anreGpandeckoro cio-
xeHus 8- paspsaHOro orepanja, NOCTYNAKOMErO U3 PEruCTpa-aKKyMyIsaTopa, i 2°- pas-
PAAHOrO CO 3HAKOM, MIOCTYNAIOIIIETO C HIMHBI JaHHBIX;

2 - perucTp-akKKyMyJIsTOp A1 XpaHEHHE Pe3YIbTaTa CIOKEHN;

3 - OydepHbIii perucTp Ans BpeMeHHOTO XpaHeHU s KOAA YIJIa OTlepexKeHus 3aXKUTraHHs;

4 - CYETYHK YTJIa OTIePEIEHH 3KUTAHU LTS ONpe/IeNieHUs 3aJaHHOTO YI71a I0BOPOTa
KOJIEHYaToro BaJla JBUraTes C MOMOLIBIO OCYETa YIIIOBBIX HMIYIBCOB (HX YHCIIO 331a€TCA
KOJIOM, ITepeNUChIBAEMbIM B CYETUHK U3 Oy(epHOro perucrpa);

5 - TaiiMep, B 33/lJaHHOM HHTEpBale KOTOPOro U3MepAETCA YacTh BPAIIEHUA KOJIEH4Ya-
TOTrO BaJla IBUraTens;

6 - nporpaMMHpyeMBIil feuTens s popMUpoBaHHsS CUTrHaNA CTPOGHUPOBAHHUS pe-
IUCTPa-aKKyMYJISTOPa U CUrHAJIa I€KPEMEHTNPOBAHUA CueT4HKa NOBTOPeHHUH (BhIpabarsbl-
BaeTcsA MpH MOCTYIUIEHHH HA ero BXOJ 3a/laHHOTO YMCNa YIJIOBBIX MMIIY;IBCOB), OMpeje-
11eMoro 1o HHGOPMAaLMK Ha IPOrpaMMHBIX BXOJaX;

7 - cUEeTYHK TOBTOPEHUH 3aJaHHOTO YHCIa BBIXOJHBIX HMITY;IBCOB 1IPOrPAMMHPYEMO-
TO AeNUTENs, KOTOPBIH BbIAACT CUTHAI UTA 6110Ka yNpaBiaeHHs TPU MepeNoTHEeHHH;

8 - 610k ynpaBnenus snekrpoxnananoM IIIXX a1 co3gaHus ynpasisioLero CUrHa-
J1a B COOTBETCTBHH € IPOrpaMMoit, XpaHuMoii Bo BHeltHeM [13Y;

9 - menutens YacToThl ¢ KOIPHULHEHTOM JieNIeHHUs!, PaBHBIM BOCHLMH, IOHWXKAIOUIHI
BXOJIHYIO TAKTOBYIO HaCTOTY JIO 3HaYeHHs BHyTpeHHEH TakTOBOMH YacTOTHI;

10 - 6510k ynpaBneHus y3naMHu MPOLEccopa, BbIpabarbIBAIOIMHA CUTHAIBI 3aITUCH UL
TaiiMepa, perucTpa-akKyMmynsTopa, c4YeTYMKa IIOBTOpPeHHs, Onoka yHpaBleHHs
anekrpokianadom JIIXX, a Taioke CHUrHanbl ynpapieHHs TalMepOM U CYETYMKOM aJlpeca;

11 - GOk BHeILIHEH KOPPEeKLUH OTIePEIKESHHUS 3KUTaHHS;

12 - cueTuux azgpeca, GopMHUpy0OIIHIi ecTUPA3PAAHBIN KO apeca Julf BHELIHETO
I3y.
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HpHHuHﬂ BbIYHCICHHA YIJIA ONEPeXeHHs 3aKHTIaHHS

OnrtuManbHas paboTa ABUrarelis BHYTPEHHEro CropaHus B JaHHOM KOHTpOJLIEpe
06ecneynBacTCs YIpaBlIeHHEM YTIOM 3DKHIAHHA B 3aBUCUMOCTH OT Harpy3KH ABHTaTess,
XapaKTepu3yeMoil abCONIOTHBIM [aBIE€HHEM BO BIYCKHOM TpPYOOMpPOBOAE M YacTOTOH
BpallleHHs KOJIEHYaToro Baja JBurarens. JlManasoH U3MEHEHHs IaBIEeHHsA pa3OuBalOT Ha
3aJJaHHOE YMCIIO YYacTKOB, KaXJOMY M3 KOTOPbIX COOTBETCTBYET M3MEHEHHE YIIa Olle-
PEXCHUS 32)XUTaHUsA OT YacTOThl BpAIEHHs KOJEeHYaroro Bana jsurarens (puc. 2.6).
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Puc. 2.6 3aBUCUMOCTH YIiia ONepeKeHHUs 3KUTaHUs OT
YacTOThI BPAILEHHs KOJIEHYATOro BaJla JBUrares.

YacToTa BpallleHHs KOJIEHYaTOro Bajla ABUraresis ONpeaenseTcs MOACIETOM YITIOBBIX
UMIYILCOB 32 (UKCHUPOBAHHLIA HHTEpBan BpeMeHH. UHUCIO YIIOBBIX HMIYNbCOB,
dopMupyeMbIx 3a 0MH 0DOPOT KOJNEHYATOro Bajla JBUrarels, BCeraa NoCTosHHO. Takum
00pasoM, KaxIOMy YTJIIOBOMY HMITYNbCY, NOCTYTIMBLIEMY B TeYeHHE H3MEPHUTENBLHOTO
HHTEpBAla, COOTBETCTBYET NpHparIleHne ckopocTd An=60x10%/ZTu (06/Mun),
rie Z - YUCIO YTIOBBIX MMINYILCOB, MOCTYMAIOIMX 3a OAUH OGOpOT Baja JBUraTens;
Tu - ANUTENBHOCTH U3MEPUTENIBHOTO HHTEPBAIA, MC.
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B TO e BpeMs NOABJIEHHE KaX/JOTO YITIOBOTO MMIIy/bCa COOTBETCTBYET MOBOPOTY
KOJIHYaTOro Bajia JBuraresns Ha yron Ag=360°/Z.

Vron onepexenuns 3axuranus (YO3) yno6Ho 3aaBaTh YHCJIOM YIIOBBIX HMITYJIbCOB.
VyurbiBas 310, rpadMK 3aBUCMMOCTH YTJIa 32KUTAHHUA OT YaCTOThI BPAIEHUS KOJIEHYaTOro
BaJa ABUraTelsl MOXKHO Pa3OUThL Ha JIMHEHHbIC YYACTKH, B MPEAEIaX KOTOPLIX H3MEHEHHUS
noctosHHbl. Kaxapiii TMHEHHbIN y9acTOK MOXHO 3aaTh TakuM 06pa3oM, 4ToObI MpHparie-
HHIO YacTOThl BPALIEHHS, BHIPAKEHHOMY LIEJIBIM YHC/IOM YIJIOBBIX HMITYJbCOB, COOTBETCT-
BOBAJIO NpHpAl[EHUE YIIa 3KUIaHHA, TAKXKE BbIPAXKEHHOE LEJBIM UHCIOM YIIOBBIX MM-
nynscoB. Hanpumep, ans ydactka | xapakTepucTHKH Ha puc. 2.3, pacloNOXXEHHOTO B 30HE
0 + 400 06/MuH, NpUpalIeHUI0 YacTOThI BpaueHUs Ha 200 o6/MuH uu Ha 4An (An = 25
06/MHH) COOTBETCTBYET NPHUPAILECHHE YI71a 3KUTAHUA HA AQ.

Vron 3axHUraHus onpenenseTcs CyMMHpPOBaHHEM B TEUEHHE U3MEPHTEIBHOIO HHTEP-
Bajla MPUpALICHHH yTyia 3a)KUraHHs, HaYHUHas CO 3HAYEHHsA, COOTBETCTBYIOLIETO HYNEBOM
4acTOTe BpalLEHHs KOJIEHYaTOro Bana.

ITpenMy e cTBO JaHHOTO IPHHLIHUIA - OTCYTCTBHE HEOOXOAUMOCTH HHTEPIOJSALMH 1S
HOBBILLIEHH TOYHOCTH BhiuucieHus YO3, coBMelicHHe BO BpeMEHH NPOLIECCOB U3MEPEHUS
YacTOTHI BPAILICHN Baja JBUrarels U BblYUcIeHUs YO3, COOTBETCTBYIOIETO H3MCPEHHO
4acToTe.

®opma npeacraBiaeHns HHPOPMaIIHH

Onucanneiéi npuniMn BeluucieHus YO3 peanusyercs annaparHsIMH CpPeCTBAMH
npoueccopa, paboraroniero no xKecTtkoMy anroput™my. Mudopmanus o xapaxrepucTuxax
yRpaBlieHus MOCTynaeT Ha rnpoueccop U3 BHetuHero I13Y, npu >Tom Kaxaomy THHESHHOMY
Y4acTKy XapaKTepUCTHKH CTABATCS B COOTBETCTBHE II€JIbIE UHCIa:

A - npupalieHHe yria saxuranus (B npeaenax + 3A¢); M - 4UCII0 YIITOBLIX HMNYIILCOB,
ApH NOCTYIUIEHHUH KOTOPBIX u3MeHseTca BenuyuHa YO3 (B mpenenax | + i3); N - yucino
npupateHuit YO3 Ha JaHHOM y4acTKe XapakTepHCTHKH (B ipenenax 1 = 16).

Takum 06pa3zoM, BeTMUHHA Y4acTKa 110 YaCTOTE BPAIlEHUs ONpPeAeseTcs KaK IIPOoU3-
Benenne NMAn, a MakcumasbHoe npupanienue YO3 ans oToro yuacrka AN.

Jlna xogupoBaHus Bceil uHbOpMaLMH, ONHUChIBalOweH 3aBUCcUMOCTh YO3 0T 4acToThl
BpaIlleHHs, MOXHO Hcnonb3oBarh 6o 32, imbo 64 Gaiita, mpu 3ToM B HyseBoM Gaiite
pasMelnaeTcs KOHCTaHTa, ONpeaensomas Ko ATUTEeI-HOCTH U3MEPHTEIbHOTO UHTEpBaia
(CT), a B nepBoM GaiiTe - ko1 HAYANBLHOTO YTIIa ONIEpexEeHHs 3aKUTaHus A0.

Tak kak cueTunk YO3 nporneccopa 8™ -pa3psaaHbiii, a GopmMUpoBaHUe CUTHATA, OMpe-
JENAOIEro MOMEHT 3)KUIaHUs, IIPOUCXOAUT NIPU €T0 NepenoaHeHHH, TO

A0 =256 - Z/L + Fo,
e Z - YUCII0 YITIOBBIX UMITYIBCOB; L - Y4MCII0 MMITYNIBCOB 3a3KHIaHMs, GOPMHUPYEMBIX 3 OUH
000poT KoneH4aroro Bana apurarens, Fo - TabnuuHoe HavyanbHoe 3HaueHne YO3, BbIpa-
KEHHOe yepe3 Z.

Taiimep (13-paspsanublil) CUMTBHIBACT HMMIIYNbChl BHYTpPEHHEH TaKTOBOH 4YacTOTHI,
OIHAKO BO3MOXHO NPOrpPaMMHPOBAHHE TOJBbKO JEBATH CTapILMUX Pa3psaoB, MO3TOMY KOX
JUIMTENLHOCTH BPEMEHHOr0 HMHTepBala paccuuthiBaioT 110 ¢opmyne: CT = Tw/128t:,
rae tr - nmepuon cneaoBaHUd MMIYIbCOB BXOJHOM TakToBOi yactoThl EMC mpoueccopa.

Crapuunii paspsa nporpaMMHupyeTcs noakioueHueM xona D8 Mukpocxems! k mune
nuTaHus 1ubo k obLieil KMHe YCTPOHCTBA, a OCTANbHBIE BOCEMb Pa3ps,10B - KOJOM, NOCTY-
MAOUIMM B ipolieccop U3 BHeluHero I13Y no muyHe JaHHbIX.

Tak kakx B BUC npoueccopa MCNonb3yloTCd HHBEPTUPYIOLIME BXOIHbIE BEHTHIIH,
nony4eHHble 3HaueHHs kogoB A0 u CT gomxHb ObITb NPOMHBEPTHPOBAHBI. Jlis
KOOUPOBaHUS KaXIOrO yyacTKa XapaKTepUCTHKH ynpasienus YO3 ucnonssytor 2 6aiita
I13Y. Undopmanus 3anucbiBaeTcs B COOTBETCTBHM CO CXeMOM MoOKa3zaHHOM Ha puc. 2.7.
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D7 D6 D5 D4 D3 D2 D1 DO

0 cT
1 A0
2 | x1 | N1 + 1
3 | M1 -1 [ + [ A1
4 | x2 | N2 + 1
5 | M2 -1 [ + A2
:
L]
30 | x15 | N15 + 1
31 M15 - 1 | + | A15

Puc. 2.7. Cxema 3anucu HHGOpMaLHH.

Konw! ynpasnenus snexrpokinananom 11X X:
00 - He Hcnonb3yeTCs;
01 - Bkmouenue JMIXX;
10 - BoixmoueHue II1XX;
11 - coxpaHeHHe NMpeAbIAYILEr0 COCTOSHUS.

Pabora nponeccopa

ITpu nogave HanpsHxeHHs NMUTaHUA BO3HUKaeT CUrHan SR, no kotopoMy 610K ynpas-
JIeHus BbIpa0arbiBaeT CHTHAJMIBI YCTAaHOBKH B HyJIb CYETYMKA afipeca U TaiiMepa (Ha BbIXogax
A0 + A5 u ST - nuskuit yposens). [locne cHstha curHana "HavanbHo# ycTanoBKkH" 6iiok
ynpaBieHHs NepenucbiBaeT HHOOPMALMIO C IIMHBI JaHHBIX B TakMep (kog CT), T. e. ocy-
ILECTBIAETCA MPOrpaMMHUPOBAaHUE JUTHTENILHOCTH M3MEPHTENLHOTO MHTEPBaNa, M CXeMa
NMEepexXoJUT B COCTOSIHHE OxHAaHus curHana "[loaTBepikieHHME KOHLA NpeoOpa3oBaHHs
ALIT".

Ecnu 3T0T curHan He noctynaet Ha Bxoa CN 3a Bpems cleJoBaHHUs JBYX UMOYJIbCOB
Hauana OTCYeTa, TO BXOIAIIAsd B COCTaB OJIOKa yrpaBlieHHs CXeMa KOHTposs paborocmno-
cobroctu AL npUHYaUTETBLHO 3aBeplaeT OXUAAHHE.

[Ipu MOCTyMIEHNWH CHrHAJa WM NPH NPHHYAUTENBHOM 3aBEpIICHHUH OXHIAHHUSA IO
cpesy Cle[ylouero TakToBoro uMnyibca 6ok ynpaeneHuss COl BbiaeT curnan MHKpe-
MEHTHPOBAHHUs CHETYHKA afpeca. Ha mMHe JaHHBIX ycTaHaBIMBaeTCs HHGOpMaLHs, BLIG-
paHHas U3 nepporo 6aiita I13Y u cooTBeTcTBYIOIAs KOAY HayalbHOro 3Ha4eHus YO3 (A0).
o crnenytoueMy TakTOBOMY HMMIyNbCy CHTHAaN 3amucd MHGOPMalMH C IUMHBI JaHHBIX
1octynaeT B peructp akkymynsropa RGA. Ilocne okoHYaHHs MMIYNbCa 3aUCH MOAAETCS
CHMrHA;T MHKPEMEHTHPOBAHUS CYETHHKA a/ipeca - Ha INMHE NaHHbIX BOSHUKAET HHpOpMAalus,
cojlepxkauas koasl yuciaa N u ynpasnenus SI1XX. [To cneayromeMy TakTOBOMY UMIYIIbLCY
6110k ynpasieHus GOpPMHUpPYET CUTHAJI 3allUCH B CYETHUK MOBTOPEHHH M OJIOK ynpaBieHus
JMXX.

[Ipy nocrynneHuu yriaoBoro uMmyiasca ONOk ynpaeineHus GOpMHpYET CHIHal
pa3pewaonumit paboTy nmporpaMMHpyeMOro AenuTeNns W TaiiMepa; HauMHaeTCs OTCYET
U3MEpHTENILHOTO UHTEpBaJia U Ha BbixoAe ST nosBisgercs BbICOKHH JIOTHYECKHI YDOBEHb.
3agaHHOe YHCIO YIIOBBIX MMMOYJILCOB OMpeAeNseTcd KOJAOM Ha NMPOrpaMMHBIX BXOAax
1IPOrpaMMHUPYEMOTo AeNUTENs, HOPMHUPYIOILETO HAa CBOEM BBIXOE UMITYJIbC CTPOOHPOBaHU
perucrpa-akkymynatopa. [Ipu 3TOM B perHcTp - akKyMyJIsSTOp 3aHOCHTCH uHbOpMaLUs C
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Puc. 2.8. Bpemennas nuarpamma pabotst Muxkpocxemsl KM1823BY 1.



BbIXOZla apu(METHYECKOro YCTpOHCTBa (onepauus aurebpanyeckoro CyMMHDPOBAHHSA).
Kpome Toro, UMITyIIbC € BBIXOZIa IPOrPaAMMHPYEMOT0 JETUTENs MPUXOAHUT Ha CYETHBIH BXOX
cyeTHYHKa TMOBTOPEHHH M BbI3bIBaCT H3MEHEHHEe ero coctosHus. CHrHal nepeHoca,
BO3HHUKAIOUMI MpU 3TOM, NOCTymaeT B ONOK ynpaBieHus, KOTOpPbI HHKpPEeMEHTHpYeT
cueTuHk ajapeca. Ilo cneayromemy TakToBoMy MMIynbCy (OpMHpYETCsl CHTHAJ 3aricH B
cyeTuMk MNOBTOpeHH U Onok ynpaieHus OIIXX. Cueruuk azpeca BHOBbB
HHKpEeMEeHTHpYyeTCs, U MHpopMauus u3 cienymworlero Oaiita [I3Y nepegaerca no mune
JaHHbIX Ha MPOrpaMMHUpYeMBIi fenuTenb U apudMeTHIeckoe ycTpoicTBo. TakuM obpasom,
OCYILECTBISETCS Mepexol K CIEAYIOIEMY Y4acTKy XapaKkTepuCTHKH ympasineHus YO3.
Jlanee npoliecc NOBTOPAETCSA 40 OKOHYAHHA U3MEPHTENLHOTO HHTEpBAIa.

Ha Bbixoge TaliMepa YCTaHaBIMBAaeTC MMIYIbC, BBI3BIBAIOINMHA Hepe3anuch
c¢OpMHUPOBAHHOTO B perucTpe - akKymyinsrope koga YO3 B OydepHbiii peructp, 3aHeceHHne
cocrosHus Grnoka ynpasinenus OITXX B BBIXOAHO# Tpurrep 31oro 6yoka, a TaKxe nepexon
CXeMbI B UCXO/IHOE COCTOsTHHE, OOHYNss CUeTYHK aapeca U Taiimep. Ha Bbixogax AO0 + A5 u
ST ycranaBnuBaeTcs HU3KHI Torudeckuil ypoBeHs. Jlanee Bech npoliecc MOBTOpsAeTCA. Yrom
MOBOPOTa KOJIEHYATOro Bajia ABMrarens B cyeTuynke YO3 BbIYHCIACTCS HE3aBUCHMO OT
OCTaNbHOH vacTu cxeMsl. Ilo MMnynbcy Hawyana orcyetra Ha Bxox BG unbopmaums us
6ydepHoro perucrpa nepenuchiBaeTcs B cyeTUHK YO3, KOTOpBIH NOICYHUTHIBAET YTJIOBBIE
uMmnynbcenl. Ilpu ero nepenonHeHHH BblpabaTbiBaeTCs CHrHal mnepeHoca Ha Bbixoge CR,
YHpaBIsAOLMI MOMEHTOM HCKpOOOPa30BaHHA.

B kauectBe BHyTpeHHero reHeparopa B BUC ucnonbsyercs KMOII-unBeprop, Bxoa u
BBIXOJ] KOTOPOTO coennHenb ¢ BiBogaMu GN1 1 GN2 (puc. 2.9).

C1=-[- I—.CZ

Puc. 2.9. Cxema noaxJIoueHUs reHeparopa.

ITpu 1Heo6X0AUMOCTH HCHONB30BAHUs BHELIHETO FEHEPATOpa €ro CUIrHabI IOAAKITCS
Ha Bx0a1 GN 1 (Bbixox GN2 ocTaeTcst HEMOAKMOYEHHbBIM).
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Taoa. 2.3. Cratuueckue napametpsl MC KM1823BY1 u KM1823BB1.

O603Ha- Haumenosanue Hopma Pexxum Enunuiia
YeHHE napameTpa HE HE HU3MEpPEeHUS U3MepeHus
MEHee bonee
U BxoaHoe HanpsbkeHue Ucc-0,8 Ucc B
BBICOKOTO YPOBHS
Un BxoaHoe HanpsxeHue 0 0,8 B
HHU3KOTO YPOBHS
Iin BxoaHoii Tok 15 Ucc=5,5B MKA
BBICOKOT'O YPOBHS Uu=4,7B
In BxoaHoi Tok -15 Ucc=5,5B MKA
HU3KOTO YPOBHS Un=0,8B
Ucc=4,5B
Ion BxoaHoi Tok -0,4 Uwn=0,8B MA
BBICOKOT'O YPOBHS Un=3,7B
Uon=4,1B
Ucc=5,5B-
ToL BoixomHo#M Tok 0,8 Uw=0,8B MA
HU3KOTO YPOBHS Umn=3,7B
Uo.=0,4B
Ucc=5,5B
Icc Tok norpebnenus 70 UrL=04B "MKA
Umu=5,1B
Taba. 2.4. [lunamuyeckue napamerpsl MC KM1823BV 1.
O6o3Ha- HaumeHoBanue Hopma Pexum Envnnna
yeHUe napaMeTpa He HE HU3MEpEHUs HU3MEpEHHS
MeHee bonee
Yacrora M0 BX0JaM
cinepoBanus | SYN, BG 30 k'
fc ummynscoB | CORC
TaKTOBBIX IO BXOLY
CHUTHAJIOB GNI1 4200 k1
Taba. 2.5. lunamuueckue napamerpsl MC KM1823BB1.
O6o3Ha- Haumenoanue Hopma Pexxum Enunuia
YyeHHe napaMerpa HE He H3MepeHust U3MepeHUs
MeHee Gonee
Yactota 0 BXOAaM
cnenosanus | SYN, BG 30 k'
fc umnynscos { CORC
TAaKTOBBIX MO0 BXOAY
CHUTHAJIOB GNI1 4200 k'

expert22 gna http://rutracker.org
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YCTPO#HCTBO BBOJIA-BBIBOJA KM1823BB1

VYerpoiictso BBoma-BhiBoga (YBB) KM1823BBI1 npennasHaueHo And COBMECTHOM
pabotsl ¢ npoueccopom KM1823BY 1 u dopmuposarenem ammynscoB KM1823ATT].

C ero noMouibo GopMHpPYIOTCA CHrHaibl Hauana orcueTa (HO), yripapnenns npeo6-
pasoBarenieM "HanpshKeHue - BpeMs", ynpaBlIeHHs JJEKTPOHHBIM KOMMYTaToOpOM NEpBUY-
HBIX LeTei KaTylleK 3aKUTaHNsA, GIOKMPYIOTCS CHTHAINBL YIPABIECHUA J1E€KTPOHHBIM KOMMY-
TaTOPOM NPH NpeBblIeHHH YacToToi YU 3a1aHHOrO 3HaYeHHs; yiBauBaeTcs yactota YU u
CHUHXPOHHU3UPYETCA C TAKTOBOH 4acTOTOH; mpeoOpasyercs BpeMeHHOH HHTEpBaJl B KOIL.
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Hasznauenue BLIBOJOB:

1 - BrIxon curHana 3axuranus CR2;
2 - BXOJ KOHLIEBOTO BBIKIIIOYATENS MONOKEHHA
JIpOCCENBHOMN 3aCIOHKH SA;

3 - BbIXO[ MMITyJNIbCa 3aXHUraHus nepsoro kaHana COSW1; A0 %
4 - BbIXOA MMITYNIbCa 3a>KHUTaHus BToporo kadana COSW2; Al o0
5 - BLIXOM MMMyNbca BrIBOpa kanana SESW; Az O
6 - BeIXOX MMITynbCa 3axuranus CR; :3 19
7 - BbIXOZ UMMyJbca onpoca npeobpasosarens A5 M8
"Hampskenue-pems” RQ; RQ L
8 - Bxon ummyneca 3axuranus CR1; 6
9 - BXox yroBHIX UMITynbCOB SYNI; MKCR2 "N
10 - BBIXOA YITIOBBIX HMITYJILCOB YABOEHHON 4acTOTBI SYN2; SESW =
11 - BboIXON MMMyNbca Havalia otcuéta BG2; coswz»‘;—
12 - Bxon umnyneca Hayaja orcuéra BGl; coswt-=-
14 - o61mit OV; . SYN2 :?
15 - Bxox HayanbHOM ycTaHoBKM SR; BG2
16 - Bxon ummnyneca uukia usmepeHuit ST; i &M
17 - Bxox uMnyneca oTBeTa npeobpasoBarens
"HanpskeHue - BpeMa" AN;
18 + 23 - BeIxoxp! pa3psaoB agpeca AS + AO;
24 + 27 - Bxoapl pa3panoB Aanueix D3 + DO; Puc. 2.11. YcnosHoe rpagmucckoe
28 - HanpsbxeHue nmutanusa Ucc. obo3nauenne KM1823BBI.

[Tpoueccop conepxut cneayroume GpyHkUMOHaIbHBIE 610KH (puc. 2.10):

1 - popMupoBaTens yrIoBEIX HMIYIbCOB YIBOSHHOH YaCTOTHI, CO3JAIOLLHIA MO KaX10-
My GpoHTY YU UMITyNnbCBI ATMTENBHOCTBIO B OMH MEPHO/ TAKTOBON YaCTOTHI (114 MOBBI-
LIeHUs TOYHOCTH BBIYHCIICHUSA YTIIOB IIOBOPOTA KOJIEHYATOro Bajla IBUraTes);

2 - dopmuposatens HO, BeipabarbiBatoimuii curnan HO, 3anasapiBaromuii Ha 15 ne-
PHOI0B OTHOCUTEIIBHO CUTHAJIA YITIOBBIX MMITYJIBCOB YABOCHHOH 4acTOTHI s obecneuyeHus
BBIUMCIIEHUS U oTclexuBaHus npoueccopoM KMI1B23BY1 yrnos 3axuranus, U 3ana3jsi-
BaIOILHii OTHOCUTENBHO BXOAHOro curHaia HO;

3 - dopmupoBarens 3agepxanHoro HO, ycranasnuarouMii CHrHan, COBUHYTBIR Ha
nonnepuoga ¢ Bbixoga (opmupoBatens HO, nHeobxoamMblii ans (YHKIHOHHMPOBaHMSA
Mponeccopa;

4 - anement WJIY, nepenatoumii curHans! ¢ BeixonoB HO u 3anepxanunoro HO Ha
BbIxog BG2 MukpocxeMsi;

S - 610K HopMHUPOBaHHUS aPeCcOB, FeHePUPYIOLLUKH aapeca BHelHero 113Y;

6 - perucTp AAaHHBIX AJS XpaHeHUs KOHCTAHT MPOIPaMMHPOBAHHS, CYHHTHIBAEMBIX U3
pHeuHero [13Y;

7 - 6nok aBanM3a YacTOThHI, ONPEAENAIONICH TOPOr NPEBBIMEHUs YaCTOTOH YITIOBBIX
HMITy/IbCOB 3aJJaHHOTO 3Ha4YeHHs M ONOKHMPOBAaHHMA CHTHAJIOB YNPABIEHHA 3JIEKTPOHHBIM
KOMMYTaTOPOM KaTyLlIeK 3a)KUTaHu;

8 - G110K ynpaB/IeHUs BpEMEHEM HAKOIUIEHHs JHEPIUH B KaTyIUKe 3a)XKUTaHus,

9 - dpopmupoBarens CHrHaiia BHIOOpa KaHaula, yIpaslisoILNH ABYXKaHaIbHBIM JJICKT-
POHHBIM KOMMYTAaTOPOM.
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Pagora MukpocxeMsl

HauanpHas yctanoBka YBB ocymecTBisercs npu NOCTYIUIEHHMH HMITylbca AH-
TENbHOCTBIO He MeHee OJIHOTO NepHo/ia TaKTOBOH YacToTs! Ha BXoq SR (nipu nosisnenuu Ha
Bxogie C TaKTOBBIX HMITYJILCOB MMKpOCXeMa FoToBa K pabote).

ITporpamMupoBaHKe BbINONHAETCA NMocie nogauu Ha Bxoa ST curHana usmepenus (Ha
BeIxonax A0 + AS ¢opmupylorcs aapeca sueex I13Y, B KOTOPBIX XPaHATCS KO/bI KOHCTAHT,
COOTBETCTBYIOLUX 33laHHOMY THITy ABMratels BHYTpeHHero cropanus). MHbopMmanns u3z
T3V Tetpanmamu 3aHocutcs B 14™-paspsamHblil perucTp NaHHEBIX, Te XPaHATCA JBe KOHC-
TaHThI (CM. Tab1. 2.6): 8""-pa3psaHbIi KOA YHCIIA YIIOBBIX MMITYJILCOB, BHIPaOaTHIBAEMBIX 32
onuH nepuon curnana HO, nongapaemoro Ha Bxoq BG1(A), u kon yucna (B), onpeaenstoiero
yacToTy YH (BbIXOZHBIE CHUTHAJIBI YIIPABIEHHS 3JEKTPOHHBIM KOMMYTAaTOPOM MEPBUYHBIX
Hemnei KaTy ek 3aKUraHus OJIOKHPYIOTCS NPH MPEBBILIIEHHH 3TOTO Mopora).

A=256-Z; B=30-10"nmaxcTZ,
rae Z - yucno YU, noaaBaeMelx 3a oauH nepuoj BxoaHoro curiana HO; nmaxe - Haubonbias

4acTOTa BpAILCHUA KOJIIEHYAaTOro Baja ABUrareis BHYTpeHHero cropanus, T - mepuon
TaKTOBO# YaCTOTHI.

Taba. 2.6.
Pa3psgbl agpeca N3Y Pa3psabl WWHbI AaHHbIX

A5 A4 A3 A2 A1 A0 03 02 01 00
0 0 1 0 1 1 A3 A2 A1 A0
0 0 1 0 1 0

0 0 1 0 0 1 A7 A6 A5 A4
0 0 1 0 0 0

0 0 0 1 1 1 B3 B2 B1 BO
0 0 0 1 1 0

0 0 0 1 0 1 X X BS B4
0 0 0 1 0 0

X - nwboe cocTosHne

ITocne oxoHuaHMs NPOrPaMMHMPOBAHUSA MHMKpocxeMbl Ha Bxode RQ dopmupyercs
CHrHal onpoca mnpeoOpasoBarens "HamnpsxeHue-BpeMs", pabOTAIOLIET0 MO MPUHIMITY
JBoiiHOTO HHTerpupoBanus (puc. 2.11).

+ - CurHan
> Hopmu- Anano- Komna- BoixogHoii| oTBETa
Yo rosbint Wnrer- 3 patop Kritoy >
— _JJycunurent) KOMMy- patop Hanps-
—) Tarop XEHns

T T1

CwurHan onpoca

Puc. 2.11. CxeMa opmupoBaHus curuaja omnpoca npeodpasosares
"HanpshkeHHe-BpeMa".
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CurHan
onpoca

Bxoa l
WHTerpartopa

Buixog
nHTerpaTopa

CwurHan
oTeeTa

Puc. 2.12 BpemeHHble AuarpaMMsl, NOACHAIOLME paboTy MpeoGpa3oBaTeis COBMECTHO C
mukpocxeMoit KM1823BBI1.

ITo otBeTHOMY curnany npeobpasoparens Ha Bxoge AN 610k GopMHUpoBaHHs afpecoB
Ha4YMHAET OTCYET BPEMEHHOIo MHTEpBaja ( JJIUTENBLHOCTh paBHa 152 nepHonaM TakToBoi
YacTOThI), KOTODPHIH ONpeAeNseT NPOROIKHTENBHOCTE HPAMOro HHTETPUPOBAHUA
npeobpazoBarend. 110 OKOHYaHUH MHTEpBana NPSAMOrO MHTErPMPOBaHWA CHIHAJ ompoca
npeobpasoBarens "HanpsHkeHHe-BpeMs" CHHMAeTCHA, M HAUMHAETCS MHTEpBall o0paTHOro
HHTErpHUPOBaHHUA.

TMocne oxoHuaHHs OOpPaTHOrO MHTETPUPOBAHHA NpeoGpa3OBaTENb CHUMAET CHIHAJ
OTBETA, 110/1aBaeMblit Ha Bxog AN MHKpOCXeMbl, U B 6110ke opMHUpOBaHHus aapecoB ¢(HK-
CHpYeTCs 6 -pa3pAaHBIA KO, NPOMOPUHOHANIBHLIH TMTENBHOCTH BPEMEHHOTO HHTEPBAIA,
chopMupoBaHHOro IpeobpasoBarenieM "HanpskeHHe-BpeMs'". DTOT KO ABIAETCH aApecoM
crpanuubl TI3Y, B KOTOPOH XpaHHTCHA XapaKTEpUCTHKA YIPABICHHA YIJIOM ONEPEKEHUS
32)KHTaHUs B 3aBUCHMOCTH OT HacTOThI BPAILlEHHs KOJIEHYATOro Bajia JBUIaTeNis BHYTPEH-
HEro CropaHHs.

IpenycmotpeH pe3epBHBIN peXHUM pabOThl MHKPOCXEMBI NIPH OTCYTCTBHM CHIHAja
oTBeTa npeobpasoBatens "HanpsbkeHue - Bpems'. B oToM cnywac Ha Bbixogax AQO + AS
¢dopmupyercs oz 001100, cooTBeTCTBYIOIIMIA CpeaHEH BeMYHHE BPEMEHHOIO HHTEPBAJIA,
co3JaHHoro MpeobpasoBaTenem.

Brnox aHanuza yacTOTHl CpaBHMBAaeT BeNH4YHHBI YacToThl YU u koHctanthl B. Ilpu
npeBblUIeHHH YacToToH YU 3HaueHus, 3aaHHOro KOHCTaHTOH B, 610k aHanu3a 4acToThl
6noxHpyeT NPOXOXKAECHHUE CIIeNYIOLIUX CUTHATIOB: 3akuradns Ha Beixoa CR2, BriGopa kaHana
He Bbixoq SESW u COSW 1, COSW2 Ha Brixoa 6/10Ka yripaBlieHUs BpeMeHeM HaKOIUIEHHS
JHEPTHH. -

Curnanel CR2 u SESW ymnpaBnsiioT ogHO- WIH [ByXKaHaJbHBIM KOMMYTaTOpPOM
MEPBUYHOH ILENM KaTyWKH 3aKHTaHHs, KOTOPBIH CaMOCTOATENBbHO pacropsKaercs
BpPEMEHEM HaKOTUICHHS SHEPTHH.

Brok ynpaeieHHs BpeMeHEM HaKOIUIEHHs 00ecreyMBaeT yNpaBlieHHE BBIXOAHBIMH
KJTI0YaMH KOMMYTaTopa € OJHOBPEMEHHBIM YIpaBJI€HHEM BPEMEHEM HAKOILIEHHS SHEPTHU
B KaTyllKe 3aXuraHus. Bpems HaxoruleHus sHeprud tm (Mc) ompexensercs ¢opmyioi,

tu=TTvu+2,
rae Tvu - nepyos yTIOBbIX HMITYbCOB.
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Puc. 2.13. Bpemennas aquarpamma paborsl Mukpocxemst KM1823BB1.
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®OPMHUPOBATEJ/Ib UMIIYJIbCOB 3AKHTAHHUA KM1823AI'l

®dopmupoBarenb uMnyabcoB saxuranua KMI823AT'l BeipabarbiBaeT MMIyNbChI
yUpaBieHUs 3NeKTPOHHBIM KOMMYTAaTOpPOM II€PBMYHOH leNM KaTYIIKM 3a)XKHTaHHA C
MOCTOSHHOH CKBaXKHOCTBIO H UMITYJIbCBI, UCIIOJIB3YEMBIE B OTEILHONH MUKPOIPOLIECCOPHO#
CHCTEME 3aKMIaHUA C IOCTOAHHBIM YIIIOM ONIepeXEHHs 3aXKHUTaHu (B pe3ePBHOM PEXHME, B
ciydae c60s paboThl AaTYHKOB).

B pesepBHOM peXuMe MOLHOCTH ABWratens 3aMeTHO TafaeT, yMEHbiaeTcs AMHa-
MHYHOCTb, yBeiuuuBaetcs COu CH.

—;—1 pe|CT
HasHauenue BLIBOAOB: 3
4
1 + 8 - Bxons! nporpaMmupoBanus koga N (DO + D7); —%—
9 + 12 - Bxonb nporpaMmupoBanus xofa S (D15 + D19); 1
13 - Bxox HayalLHOH ycTaHOBKH SR; 8]
14 - o0mwuii 0V, 5 Svah24
15 + 22 - pxonel nporpaMmupoBanus kona (D8 + D15);
23 - Bxoa ¥MNynbca Hayana orcyera BG; o
24 - BBIXOJl PE3EPBHOTO MMNYJIbCA 3aXHUIraHusa SV2;
25 - Bxon umnyneca 3axuranus CR;
26 - BBIXOJ UMITY/IbCA 3a)KUTaHHUS
OCTOSAHHOM CKBaXHOCTH SV 1;
27 - BxOA yIOBBEIX UMNYNbCOB SYN; —
28 - Hanpsokenue nutanus Ucc.
svioZ-
U 128
Puc. 2.14. Ycnosnoe rpapuueckoe ov 14
o6o3nayeHne KM1823AT'l

®OpMHpOBATENb HMIYIbCOB 3aXKHUTaHUA
COIepXHT crneayiouue GyHKUHOHaNbHbBIE 6nokH (puc. 2.15):

1 - ¢popmupoBarens kOpoTkux umnynbcos (PKH) no kaxaomy GppoHTy yrmoBoro HM-
nyneca, nocrynatoutero Ha Bxog SYN MHKpocxeMsl (Ha €r0 BBIXO/IaX - IB¢ CCPHU HMITYIIb-
COB: 10 GPOHTY U CPe3Y YIIIOBOTO HMIYNbCA);

2 - 6nok ynpaeneHus BY1 11a Bbljauy MMMy IbCOB 32)KHTaHUA C NIOCTOSHHOM CKBaX-
HOCTbIO;

3 - 6ok ynpaenenns BY2;

4 - cyetyuk CTI;

5 - cyetunk CT2;

6 - cxema cpasnenns CCl;

7 - CC2 nns co3aaHus pe3epBHBIX HMIIYIbCOB 3aXKHIaHUS;

8 - cxema cpaBHenus CC3.
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Puc. 2.15. Crpykrypnas cxema UMC KM1823AT1.

Pa6ora MHKpocxeMbl

Ilpu mopaye Ha Bxoa SR uMnynsca oTpHUATENbHOM MONAPHOCTH MPOMCXOOUT Ha-
yajpHas YCTaHOBKa ¢opMupoBaHus. IMIynbCel 3a’KUraHus € MOCTOSHHOM CKBaXKHOCTBIO
(OpMHPYIOTCS 10 BXOAHOMY CUTHAITY, ONIPEAEAIOILEMY MOMEHT 3a)KMIaHH U II0JaBa€MOMY
Ha BxoJ CR MukpocxeMsl. ITo 3ToMy curHany Ha BbIX0/i€ MUKPOCXEMBbI YCTAHaBIIMBAETCS JIOT.
"0", T. . HoAaeTCs Cpe3 UMITYIIBCA 32)KUTAHMS C MOCTOSHHOM CKBaXHOCThI0. OIHOBPEMEHHO
cuetyuk CT1 obuymserca no curuany u3 BY 1, u cuuMmaercs curuan GIOKHpOBKH cueTa
(HauMHaeTCcs MOoACYEeT MMIYNbCOB, MOCTYNMAKOMMX Ha CYeTHBIH BXox ¢ Bbixoma DKH).
Conepxumoe CT1 cpaBuuBaercs ¢ kogoM S (Ha Beixoge CCl sor "1", dpoHT uMnynsca
3a)KMIaHH C TOCTOSHHOM CKBaXKHOCTBIO).

C nosienenuem Ha Bxoze CR cieayiolero HMINyneca, OnpeAeNionero MOMEHT 3aXKH-
raHus, BeIpabaTbIBaeTCA NOCTOSHHOE YHCIIO YIIOBBIX MMITY/ICOB, IO3TOMY CKB2)XXHOCTb Ha
BbIxozie SV1 3aBHCHT Tonbko OT BenuuuHbI koja S. Kox S matupaspsaauelii, 3HaueHHs
4eThIpeX MIAJIIMX PaspAIoB ONpeAeIAIOTCS JOTHYECKMMH YPOBHAMH Ha Bxogax D16 + D19
MHMKPOCXEMBI, 3Ha4E€HHUE MNATOr0 paBHO WHBEPCHOMY 3HAYEHHIO YETBEPTOTO paspsna (BXo[
D19).

S=7/2q- 1),
rae Z - uucno YU, nogaBaeMsix Ha Bxoa SYN Mesx Ay AByMs COCEAHUMH HMITy/IbCAMH Hauaa
otcuera (He mpeBblaeT 150); q - TpebyeMas CKBaXKHOCTE HMIYNBCOB 3axkuranus (61m3Ka K
TpEM).

Pe3epBHble MMIYNbCHl 3aXKHraHus (OPMHUpPYIOTCS INpH Iojade HMMIYJIsCca Hayasa
orcyeta Ha BXxogq BG mukpocxemsl, BY2 oOnHynser CT2 M cHUMaeT ¢ Hero curHaj
6noxkupoBku cuera, CT2 cuutaer uMmmynschl, noctynaromue u3 @KW, u cpaBHuBaeT ¢
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BenuyuHoit koma K. Ilpu moctuxkenunm CT2 storo 3naueHus curxan Ha Beixoze CC2
nepexmodaercs B yor. "1", BY2 ycranaBnuBaet na Bbixome SV2 mukpocxemsl jor. "0",
($hOpMHpYA Cpe3 pe3epBHOrO HUMITYNIbCa 3a)KMIaHHA, KOTOPbIH ONpenenseT MOMEHT 3aXKH-
ranus. CT2 nponomkaeT cueT UMNyNLCOB 10 cpaBHeHHs ¢ kogoM K. Ipu 3toM no curnany
norudecko#t “1", noctynaromemy c Boixoga CC3, BY2 obuymter CT2 u ycTaHaBIMBaeT Ha
BbIxoje SV2 - noruueckyto "1" (coznaeTcs GpoHT pe3epBHOr0o UMITYIIbCA 3aXKHTAHHs).

Hanee CT2 npomomxkaeT cueT UMITYIbCOB, U paboTa CXeMBbI IOBTOPSAETC.

YucnoBoe 3HaueHHe BOCHMHUpa3psaaHOTro koaa K paBHO 4YHMCNy YTIIOBBIX MMNYILCOB,
MOAaBaeMbIX Ha BXOJ MEXKIY AByMs COCEAHUMHU MMITYJIbCAMH Ha4yasia OTCcYeTa.

N=K-0Z/180,
rae O - TpeGyeMslii yron onepexxeHus 3aXKUraHus.
Beruncnennsie 3uauenus komoB S, N, K nomkubl ObITh nepeBeeHbl B JBOHYHYIO
Gopmy.

Hepnocrarky 310 MMKPOCXEMBI 3aKJII0YAIOTCA B OTCYTCTBUH MHOTOMCKPOBOTO PEXKH-
Ma B MOMEHT 3aIycKa, CAaMOKOHTPOJIA U AMarHOCTHKH. KpoMe 3Toro JUINTeNbHOCTh HCKPBI
He npesbliaet 2 Mc (BpeMs cropaHus paboue cMecH), B MC CKBaXKHOCTB IIOCTOSIHHA, YTO
OTpPHUATENLHO BAMAET HA paboTy KOMMyTaTOpa.

Tabu. 2.7. Crarnueckue napamerpsl MC KM1823AT1.

Ob603Ha- HaumenoBanune Hopma Pexxum Enuunna
YeHHe napamerpa HE HE HU3MepeHMs H3MEpEHHs
MeHee Gonee
Um BxonHoe HanpskeHue Ucc-0,8 Ucc B
BBICOKOTO YPOBHSA
Un Bxoanoe HanpskeHne 0 0,8 B
HH3KOTO YPOBHS
Ucc=4,5B
UoL BeixomHoe HanpskeHHue 0,40 Um=4,1B B
HU3KOTO YPOBHS Un=04B
Ion=0,8 MA
Ucc=4,5B
Uon BeixonHoe HanpsikeHHe 4,1 Um=4,1B B
BBICOKOT'O YPOBHS UL=0,4B
JToo=-0,4 MA
I BxoHoii Tok 15 Ucc=5,5B MKA
BBICOKOTO YPOBHS Umu=5,1B
I Bxoamoii Tok -15 Ucc=5,5B MKA
HU3KOTO YPOBHSA Un=0,4B
Icc Tok norpe6nenus 15 Ucc=5,5B MKA
Um=35,1B




MNOCTOSHHOE 3ANIOMHUHAIOIIEE YCTPOMCTBO KM/KP1823PEl

TMocTosHHoe 3amomuHalomee ycrpoiictBo (Macounoe, 16384 crmos x 1 6ur)
KM/KP1823PE]1 (anamor RC82S290N).

Hasuauenue BBIBOJOB:

1 + 8 - Bxon agpeca A7 + A0);

9 + 11 - Bxox anpeca DO1 + DO03;
12 - obmuii OV;

13 + 17 - Bxoxa agpeca D04 + D08,

18 - BXoxt "Bri6op Mukpocxems!” CS;

19 - Bxon anpeca A10 ;

22 - BXox anpeca A9;

23 - Bxox axpeca AS;

24 - nanpsxenne nutanus Ucc.

Puc. 2.16. Ycnossoe rpagpuueckoe

o6o3nauenne KM/KP1823PE].
Tao6a. 2.8. Cratnueckue napamMeTpel.
O6o3na- HaumenoBanue Hopma Pexum Ennnuna
YeHue mapameTpa HE He H3MEpEHHs U3MepeHus
MeHEe Gonee
Umn BxonHoe HanpssxeHne 2,1 5,5 B
BBICOKOTO YPOBHs
Un BxoagHoe HanpsxkeHue 0 0,8 B
HH3KOTO YPOBHS
UoL BrixonHoe HanpsxkeHue 0,45 Ucc=4,5B B
HH3KOTO YPOBHSA Jo.=8 MA
Ucni Ipsamoe nagenue Hanps-
SKE€HUSA Ha aHTU3BOHHOM /-1,5/ Ucc=4,5B B
aMone Li=-12MA
Im BxoaHo# Tok 40 Ucc=5,5B MKA
BBICOKOI'O YPOBHS Un=24B
I BxonHo# Tok /1-0,4/ Ucc=5,5B MA
HHU3KOTO YPOBHS Un=0,4B
Iia BxoaHoi# npoOUBHOI TOK 1,0 Ucc=5,5B MA
) Tok yTeuku BBICOKOTO 40 Ucc=5,5B MKA
YPOBHS Ha BBIXOZIE
Icc Tok noTpeGnenus 90 Ucc=5,5B MA
Tabu. 2.9. 3nauenue éMKoOCTEH NpH HOPMANBHOH TeMIepaType.
O603na- HaumMenosanue Hopma Pexum Enunnna
4YeHue napameTpa HE HE U3MEPEHMs H3MEPEHHs
MeHee Gonee
Ci Bxoanas éMKoOCTb 3 Ucc=5,0B nd
Co BrixonHas éMKoCTh 6 Ucc=5,0B g
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PABOTA CHCTEMBI

Ilpu BKIIOUEHHH 3aXKUraHUA HaANpSHKEHHE NMUTAHMA OT aKKyMYNATOPHOH Garapen
yepe3 MOHTAXKHBIH OJIOK M BHIKIIIOYATENb 33XKUIaHUA 6 MofaeTcs Ha BbIBOJ 4 KOMMYyTaTopa
4, BbIBOA 2 KOHTpOJUIEpa 9 M K HU3KOBOJILTHBIM BBIBOAAM KaTylHek 3axuraHus 2 u 3 (puc.
2.2). Tlpu nycke aBUraTelis CTapTEPOM MaxOBHK HauMHAET Bpaiarbes U qatunku HO n YU
BbIpabaTeIBaloT UMNynbchl (puc. 2.19) Ha koHTponnep. Kontposep npeobpasyer ux B
UMITyNbChI TIpAMOyToneHO# ¢opMel (3 u 4, puc. 2.18), onpenenser Mo HUM HacTOTy
BpAILEHHUs KOJICHYaToro Bajla M €ro yrioBoe nonoxeHue. OQHOBpeMeHHO OT jaruuka 10
NOCTYNAT JaHHbIE O TEMIepaType OoXJIaXJalolei KUAKOCTH, a OT AaTYMKa A4BJICHUS
(pacmonoXxeHHOro B KOHTpOJIIEpE) CBEACHHA O pa3speXkKeHHH BO BIYCKHOM Tpybomposoze
JIBUTaTens.

KoHTposnnep B 3aBUCMMOCTH OT HH$OPMaUMH, TOCTYNaoleH OT A1aTYHKOB, BHIOHpaeT
ONTHMAJIbHBIA YroNl ONepeKeHUs 3aXKHUTaHUs U1 JaHHBIX ycloBuid M dopMmupyer
umnynscel C3 u BK (cootBerctBenno 1 u 2). InutensHocts curHana C3 omnpenpensercs
HOBOPOTOM KoJeH4Yaroro Bajia B 120°, Mckpoobpa3oBaHHe NPOUCXOIHT B MOMEHT Nepexoaa
CHIHajla C BBICOKOIO YPOBHs Ha Hu3kui. JlnutenbHocTe ummynsca BK ompenensercs
HoBOpOTOM KoneHdaroro Baja B 180°. Mckpoobpasosanue no curdany BK B nepsBoM u
YEeTBEpTOM LMIHHAPaX NPOHUCXOAMT B MOMEHT II€PEXOla CHUTHAJIa C HH3KOIO ypOBHS Ha
BBICOKHH, a BO BTOPOM H TPEThEM LIMIIMHAPAX - B MOMEHT MEPEX0/ia C BHICOKOTO YPOBHS Ha
HHU3KHH.

KoMMyTatop MNinaBHO yBENMYMBAET CHIY TOKa B IMEPBUYHBIX OOMOTKaX KaTylIek
3axuranus u no curianam C3 u BK koHTpomnepa pesko mpepoiBaet ee. B pesynerare, B
NMepBUYHBIX OOMOTKaX KaTyIIEK 3aKMraHHs [eicTByloT uMmynbcel Toka It (5 u 6)
BenuuuHoOi 10 8 + 10 A. Ilpu 3TOM aMmINTyna UMIYNbCOB HANPSXKEHUS HA BBIXOIHBIX
TPaH3UCTOPAX KOMMYTAaTopa B MOMEHT IpepbIBaHUs TOKa gocturaeT 350 + 400 B (7 u 8).
JnuTenbHOCTh MMIYNHCOB TOKOB tH (MJIHM BpPeMs HaKOIUICHHS TOKA) 3aBUCUT OT HacTOThHI
BpAalllEHUs KOJIEHYaTOro Bajla W MpH HanpskeHUH nurtanus 14 B, yMeHbuwiaerca c
8 Mc mpu yactoTe Bpamenus 750 06/MuH 10 4 Mc npu uactoTe BpaiueHus 4500 o6/MuH.

Kak 1 nipu pabote 6eCKOHTAKTHON CUCTEMBI 32)KHTaHHUs, B MOMEHT NPEpbIBaHUA TOKa
B TEepBUYHOH OOMOTKE KaTyHIKH 3a)KHTaHHS HHIYKUMPYETA BBICOKOE HalpsiKe€HHE BO
BTOpU4HOH 0OMOTke. TOK BBICOKOro Hamps keHHs 3aMblkaeTcs (Ha MpUMepe KaTyuiku 3,
pHc. 2.2) no MyTH: BEPXHHii BLICOKOBOJILTHBIH BBIBOJ KaTyIHKH - CBEYa 32XKMIaHHUs [IEPBOIO
HUIMHJPa - “Macca” - cBeya 3a)KUTraHUus YETBEPTOro LMIIMHAPA - HUXHHH BHICOKOBOJILTHBIH
BBIBOJ| KATYIUKH 3akuraHus. IIpy 3TOM NPOMCXOOUT MCKPOBOH paspsai OAHOBPEMEHHO Y
JIBYX CBEUEH 3a)KUraHHs: IEPBOTO U 4eTBEPTOrO LIMJIMHAPOB.

OnexrpoMarHuTHeIM kianaHoM 8 DIIXX kap6ropatopa KoHTponnep ynpaenseT B
3aBUCMMOCTH OT YacTOTbl BpALEHHMs KOJICHYaTOro Bajla M OT COCTOAHHA KOHLEBOTO
BBIKIIOUaTeNs 7 [apoccenbHOM 3acnoHku. Ilpu 3akpeITodl 3acinoHke (KOHLEBOH
BBIKJIIOYATENb 3aMKHYT Ha MacCy) KOHTpOIUIep OTKJIIOHaeT KiallaH NPH YBENIHYEHHH
4acTOTh! BpallleHUs cBbiite 1750 06/MHUH KU CHOBAa BKIIOYAET €ro NpHU CHHXEHUH YacTOThI
Bpauenus a0 1650 o6/mun. Ecmu gpoccensHas 3acioHka kapbiopatopa NMpPHOTKpbITA
(KOHUEBOH BBIKJIIOYATENb HE 3aMKHYT C Maccoii), TO KJalaH He OTKIIoYaeTcs.

ITpoBepka KOHTpoIEpa

Pa6oTy MUKpONpPO11€CCOPHON CHCTEMBI MOXKHO ITPOBEPHUTE C MOMOILBIO JIBYXKaHATIb-
HbIX ocunmtorpados mogeneit C1-55, C1-72, C1-83, C1-92 n C1-93.

J{nist 3TOro MOAKIIOYKTE MEKTPOHHBIH ocuuiiorpad K AMarHOCTHYECKUM BBIBOAAM
KOHTPOJIIEPA B CIEAYIOIIEM MTOPAAKE:

— Ha BXOJl YCHJIMTENs NMEepBOro kaHaja nojaiTe ymioBsle MMmynbesl (wTekep "7"
KOHTpOJUIEpa);

— Ha BXOJ| YCHIIMTeNIs BTOPOTO KaHasla nojgaiTe UMIyIbCH Hayasla oTcueTa (IUTeKep
"'S" KOHTpoJLIEpa);
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Puc. 2.18. OcunninorpaMmel HMITYJIECOB TOKOB H HalpsDKEHUH, NEHCTBYIOMINX:
a - Ha BBIBOJIaX KOHTpoiuiepa: ! - curHan “MoMeHT (curHan) saxuranua” (C3);
2 - curhan “BeiGop xanana” (BK); 3 - curnan “Hauano orcuera” (HO); 4 - curnan
“Yrnossie umnynscor” (YH).
b - Ha BBIBOJIaX KOMMYTAaTOpa: 5 - UMIYNbCHI TOKA HA BbIXoJe 1-ro kaHana;
6 - UMIYNbCHI TOKA Ha BBIXOJIE€ 2-TO KaHaja; 7 - UMITyNbChl HalpsHKEHUA Ha BbIxoae 1-ro
KaHaua; § - UMIYNbChI HATIPSHKEHUS Ha BbIXOZE 2-TO KaHaa.
C - Bo BropuuHo# tenu K3: 9 - uMmynscel HanpspkeHus; 10 - MMIynsChl TOKa.
A - BMT nopuineii 1-ro 1 4-ro uMnMHAPOB; B - MOMeHT 3akuranus B 1-M u 4-M UMIHHApPAX;
C - MOMEHT 3a)KHraHus BO 2-M H 3-M LIMITHHAPAX; (P ° - yTOJ] ONepeXXeHNs 3aXHIaHu;
I1 1 Ul - Tok M HanpsbkeHHe B epBHYHOH 06MoTke K3; tn - BpeMs HakoIIeHHs TOKa;
Unr - HanpspkeHHe po6os 3a3opa ceeuH; Uror - HaNpshKeHUE NOPEHUA HCKPBI;
Ir - TOK pa3psana; tr - BpeMsi pa3psiia MeXIy 3JeKTPOJIaMH CBEYH.
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— Ha BX0J] BHEILIHEro 3aMycKa pa3sBepTKH ocLuuiorpada nojaite JUarHoCTHYECKUH
UMIynsc MoMeHTa 3axuranus C3 (wrekep " 13" koHTpONNEpa).

3areM BKJTIOUMTE '>KAYLIIMH" peXXMM pa3BepTKH ocuuiorpada, CHHXpOHU3AUMs —
[EpPEXONOM C BBICOKOIO YPOBHS CHIHaJa Ha HHU3KHH (MOMEHT HCKpooOpa3oBaHHs).

3. BeruucnuTe yron onepexeHus 3axxuraHus no ¢popmyne:

0 =nvu - 1,4 ° (rpaj, no KoeHYaTOMy Baiy),

rie: Nyu — KOJTHYECTBO MepexofoB curiana YU ¢ BeICOKOro ypoBHs Ha HU3KHii U HA000pOT
B JAuana3oHe pa3BepTKH ocuuuiorpada OT MOMEHTa HCKpooOpa3oBaHHA 1O ¢poHTa
(mepexona ¢ HU3KOro ypoBHA Ha Bbicokuii) curHana HO (BMT); 1,4 °© — yron nosopora
KOJIEHYaTOro BaJia 3a MONOBHHY NEPHO/Ia YTIOBBIX HMITYIBCOB.

Mpumep. lonyctum, 3a BpeMs IOBOPOTA KOJNIEHYATOro Bajia Ha yroi 0 HabmogaeTcs BoceMb
nepexojoB curHana YU (cm. puc. 2.18-a), orna: 6= 8- 1.4=11,2°.

OcuuiuiorpaMMel - MMITYJIbCOB, AEHCTBYIOIIMX B KOHTPOJJIEpE, KOMMYTarope H
KaTyILIKe 32)KHTaHUA, IpUBEJIeHBI Ha pUc. 2.18 u 060o3HayeHs! undpamu 1 + 10.

PaccMOTpuM XapakTepHBIE TOYKH OCLHILIOTPaMM:

1. Curnan « MOMEHT 3aXKHIraHHs» HMEET YITIOBYIO JUIMTENBHOCTD HMITYNIbCOB 120 + 2°
0 KOJIeHYaToMy Basly. MOMEHT HCKpOOOpa30oBaHHs ONpPEAeNACTCS OTPULIATENBHBIM CPE3OM
HMITyNbCa (MIEPEXOIOM C BBICOKOIO YPOBHS Ha HU3KHIA).

2. CurHan «BbI60Op kaHajla» HMEET YIIOBYIO JHTENBHOCTh UMIYyILcoB 180 ° mo ko-
JICHYaToMy Bajly. MOMEHT HCKpooOpa3oBaHHs COOTBCTCTBYCT B NEPBOM H UETBCPTOM
UHMIHHJPaX MEPEX0Jly C HU3KOTO YPOBHs CHTHaJIa Ha BHICOKHMH (CpabaThIBalOT NEPBbIi KaHa
KOMMYTaTopa 4 1 KaTylika 3a)XKHraHus 2, cM puc.3.1), a BO BTOPOM M TPETheM LMIHHPAX - C
BBICOKOTO YPOBHA Ha HU3KHi (cpabaThlBaloT BTOPOH KaHal KOMMYTaropa 3 M Karyluka
3aXKuranus 3).

3. Curnan «Hauano orcyeTa» reHepupyercs OJMH pa3 3a OJMH 000pOT KONEHYaToro
Bana. Ilepexosl ¢ HHM3KOro yYpOBHS Ha BBLICOKHI COOTBETCTBYCT IOJOXEHHIO MOpLIHEH
NEPBOTo M YeTBEPTOro UMNHHAPOB B BMT (nmuuuu A).

4, CurHan «YmoBsle UMIIYAbCh» reHepupyercs 128 pas (o uncny 3yObeB Ha obone
MaxoBHKa) 3a o/lMH 060poOT KoneHyaroro Bajia. [lepuos curHana paseH 2,8 © o KoJaeHYarTo-
My Bany. HauaneHslii yron onepe>xenus 3axuranus ans asurarencit BA3-2108 u BA3-2109
JOIKEH cOCcTaBUTh 1 £ 1 °,

5. Mnynbchel TOKa Ha BbIXOfie 1-ro kaHanma koMMyTtatopa 4 M B NEPBUYHOH LENH
KaTyIIKH 32KHIaHuA 2. AMIUTHTYa UMITYNsCcOB ToKa Ir = 8 + 10 A, a Bpems tn HakomneHus
3HEPTHH B JMaNa3oHe YacTOThl BPALIEHHUs KoleHdaToro Bana ot 750 po 450006/mMuH u npu
HanpsHKeHUH MUTaHuA 14 B HoDKHO cocTaBnsATh COOTBETCTBEHHO 8 + 4 MC.

6. UMnynbcel Toka Ha BbIXofle 2™ KaHajla KOMMYTAaTopa 4 W B IEPBMYHOM LENH
KaTyIKH 3akHUranus 3. 3HaYCHUS aMILTUTY]] HMIYIbCOB TOKA H BPEMs HAKOILIEHHS JHEPTHU
TaKue xe, Kak 1 uist 1™ kaHana,

7. UMnynsChl HanpspKEHUs Ha BbIxofle 1™ kaHana KOMMyTaropa. AMIUIMTYa HMITY1b-
ca HanpsbkeHHd Uk B MOMEHT INpephIBaHUA MEepBHYHOrO Toka coctaBnfeT 350 + 400 B.

8. IMIynbChI HanpPsDKEHHA HA BBIXOZIE 27 KaHaJla KOMMYTATopa. 3HaueHHs aMILTHTY]
HMITy/IbCOB TaKHe Xe, KaK 1 Uit 1™ kaHana.

9. IMnynbCchbl HAaNpsDKEHUS pa3psia BO BTOPHYHOM LICIIH KaTyUIKH 3aKUTaHuA 2 U Ha
CBeyax MepBOro M YeTBEPTOro UMIHMHAPOB. AMIUTMTY/a HMITyNbCa MPOOHBHOrO  HampsKe-
Hus Unr cocrabnser 18 -+ 20 kB, Hanpsbkenne ropenns Uror = 500 + 100 B, Bpems ropedus
Hckpsl tr= 1,0+ 1,5 Mc.

10. Umnynschl TOKa paspsifia BO BTOPHYHO#H LIEMH KaTyIIKH 32KMIaHuA 2 U Ha CBevax
MEPBOTO M HETBEPTOrO LMIHHIPOB. AMIUIHTYA MMIYNbCa TOKa pas3psja Ha cBede lcs
coctasnset 80 + 100 MA.

IIpumeuanne.
JIMarHOCTUpOBaHHE CHUCTEMBI NPOM3BOIMTCA IO MapaMeTpaM OCLHUIOTpamM, 3a
HckmoyeHHeM 3HaueHuH Ics, Uror M tp, KOTOpBIE NPHUBEIEHB B KAYECTBE CIIPABOYHBIX.
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IIpocrefimyio npoBepky paboTOCNOCOOHOCTH KOHTPONJIEPa MOXHO BBIIONHHTD C
MOMOLLBIO HHIUKAaTOPa, BBITOJTHEHHOTO M0 cXeMe Ha puc. 2.19.

Puc. 2.19. Cxema unjukaropa ans
NIPOBEPKH KOHTPOJIEPA.

"_n

JInst IpoBepKH KOHTPOJIIEPa COEIMHAIOT BBIBOJIBI u "+" UHIUKATOpa C aKKyMY/sI-
TOpHO# Oarapeed, OTCOEIMHSAIOT KONOJKY IITENCEIbHOTO pa3heMa OT KOMMYyTaropa M
MPHCOENHHAIOT BXOJl HHIMKATOpa K wTeKepy "5" 3ToH konofku (CoelHHEHHOMY C GenbiM
npoozoM). [IpoBopaunBaloT fBUraTens craprepoM. Eciu naMna MHIHKAaTOpa BCIIBIXMBAET,
TO KOHTpO/JIEp BblAaeT UMNYNbehl "BeiGop kaHana".

AHaJIOTHYHO MPOBEPSAIOT HAIHWYHE UMITYNbCoB C3, NOAKIIOUHB BXOJ MHIMKATOpa K
mrekepy "6" (K HeMy MOAXOUMT rony0oH MNpOBOI) OTCOSAMHEHHOH OT KOMMYyTaTopa
KOJOJIKH IIPOBOJIOB.

Ecnu uMIynecoB HET, TO NPOBEPSIOT, MOAAETCS TN HANPsDKEHHE MUTaHHA K KOHTPOII-
Jepy M HET JH oOpbIBa B NPOBOJAX, COCAHHAIOUIMX KOHTPOJUIED C KOMMYTaTOpPOM H C
aaryrkamu HO u Y. Ecnu npoBoza uensl ¥ HanpspkeHHe MMTaHHS N0JaeTCs Ha KOHTPOJI-
1ep, a MMIYJIBCOB HET, TO He0OXOAMMO NPOBEPHTH KOHTPOJIED HA CTEHJE.

Ipyu npoBepke cHCTEMBbl MOXHO HCIONB30BATh €IE ONMH NPOCTOH MHAMKATOp (pHC.
2.20), koTOpBIif Ny41Ie coOpaTh B KOPITyCe CIOMaHHOIO KoMMyTaropa. [Ipu6op ycraHaBnu-
BAeTCs BMECCTO IUTAaTHOrO JBYXKAaHAJIBHOIO KOMMYyTaropa. IIpM mpoBepke BKIIOUHTH
3axuraHue (craprep He Bpamarth). Ecnu roput ceetoguon VD3 - 3Ha4MT 3aMOK 3a)KHraHHs
U pene 3aKHUraHus UCIIPaBHBI M HA KOMMYTATOP NMOJAETCS HANPSDKEHHUE MUTAHHUA, IIPH 3TOM
JODKHBL ropeTh ewé U cBetoguonsl VDI, VD4, 5TO roBOpHT O TOM, YTO NEPBHYHbIE
0OMOTKH KaTylIeK HCIPaBHBI U Ha HUX MOJAETCA TUIIOC HCTOYHHKA MUTaHuA. [Ipu Bruloue-
HHUHM CTapTepa JOJDKeH MHUrate cBetopuon VD2 - 3HauuT ¢ GnOKa ynpaBleHHS NPHXOZHUT
CHTHaJT Ha KOMMYTaTop.

VD2 VD3
AJI307BM  AJI307TM

Puc. 2.20. Cxema unamkatopa
Ha CBETOAMOMAAX.

VD4
AJI307BM

Jlnst npoBepkH (GyHKUMH YNIPaBIEHHUs 3J€KTPOMarHUTHBIM KianaHoM DIIXX kap6ro-
paTopa OTCOEIHHSIOT IPOBOJ] OT KOHLIEBOIO BhIKIIIO4aTens 7 (cM. puc. 2.2) kapbioparopa 1
COEIMHAIOT HAKOHEYHHK 3TOTO MpPOBOZA C MAaccoil. 3aTeM 3aIlyCKaroT JBHIaTeNlb U MOCTe-
MEHHO YBETMYUBAIOT YaCTOTY BpallleHHs KojeHuaToro Baa. Ilpu 1750 o6/muH (3amepsercs
JIOTIONHUTENBHBIM TAXOMETPOM) KJIallaH JIOMKEH OTKIIIOYHUTHCA. Terneph M1aBHO yMeHblla-
I0T 4acTOTy BpallleHus. IIpu cHibkeHHH ee 10 1650 06/MuH K1anaH JOIDKEH BKIIIOYMTBCS.

VYeraHaBnuBaroT yactoty BpamleHHs 2000 06/MUH, OTCOEIMHSAIOT OT MacChl HAKOHEY-
HHK MPOBOJIA, MIYLIEro K KOHLEBOMY BBIKJIIOYATENIO KapOloparopa, a 3aTeM CHOBA COEMH-
HSIOT €10 ¢ Maccoii. IIpu oTcoeIMHEHHH MPOBOZA OT MACChl KialaH JOMKEH BKIIIOYAThCH, a
NPH COEAMHEHHH C MacCOH - OTKITIOYAThCA.

MoMeHT cpabaTbIBaHHA Ki1allaHa MOXKHO OTPEIEeNATh 10 XapaKTePHOMY LIENTYKY HIH C
MOMOIIBIO BONIETMETPA, MOAKIIOUEHHOTO K KiIalaHy U Macce. Ecnu KjlamaH BKIIIOYEH, TO
BOJIETMETD HOJDKEH MOKa3bIBaTh HanpsbkeHHe He meHee 10 B, a ecnu BhIkTIOuEH - TO He
6onee 1,5 B.
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NOUCK HEMCHPABHOCTEH B MUKPOIIPOLIECCOPHOM CUCTEME 3AXKUTAHUS
C KOHTPOJUIEPAMHM CEPHH MC2713

[poBenenne paGoT no 0OCHYKMBAHHIO H PEMOHTY MMKDPOMpPOLECCOPHOH CHCTEMBI
3a)XMTraHus TpeGyeT OCTOPOXKHOCTH 00pameHHs ¢ MprubopaMu.

Yto6bl KOHTPOJIED M JAPYTHE JIEKTPUYECKHE 3EMEHTHI CHCTEMBI HE BBIIUIH U3
CTPOst, HEOOXOAMMO BBIIIONHATD HECKONBKO IPaBHII:

- HE OTCOEANHANTE OT IMEMEHTOB CHCTEMBI (KOHTPOJUIEP M JIp.) H HE NOACOEAUHSAINTE K
HHMM Pa3bEMBI XKIyTa IPOBOJIOB MIPH BKIIOYEHHOM 3aXKHUTaHHA;

- He OTCOGIMHANTE aKKyMYIATOPHYI0 OaTapeio oT G0pTOBO# CeTH aBTOMOOHIA MpH
paboTarollieM JIBHIraTene;

- BCE MU3MEPEHHS B LEMAX CBA3aHHBIX C KOHTPOJJIEPOM, BBIMOJHAHTE TECTEPOM, C
BHYTPEHHHM COINPOTHBIIcHHEM He MeHee 10 MOM, ny4ie uudpoBsiM.

HeucnpaBHOCTH CHCTEMBI 3a)KHTaHUA MNPOABIAIOTCA B HEHOPMalbHOM pabote
JIBUraTeJist:

- IBMratenb paboraeT ¢ nepeGosimMu;
- ABUTATeNb HE 3allycKaeTcs;
- IBMraTenb He pa3BHBAET MOJIHYIO MOLHOCTb HITH He o0najjaeT A0CTaTOYHOH MpHé-
MHCTOCTBIO.
JlBHrarean pa6oraer c nepedosiMu

JlBuratens MOXKET He 3allyCKaTbCs H3-33 HAPYLICHHA KOHTAKTOB M IMOBPEXKICHHS
COEIMHHUTENBHBIX MPOBOROB, HEMCIIPABHOCTH KOHTPONIEPA, BHICOKOBONBTHBIX IPOBOIOB,
narunkoB YU u HO. Hapymenne paGoTbl JaTYMKOB MOXET OBITH BBI3BAHO OCNableHHeEM
BHHTOB HX KPeIUICHHS.

Bo3MOXHbBIE HEMCIIPaBHOCTH, MX MOUCK W METOMBI YCTPAaHEHHs NPUBENEHH! B Tal.
2.10 nHa puc. 2.21.

Tata. 2.10. [IpyduHbI 1 METOIB! YCTPAHEHUA HEMCIIPABHOCTEH CHCTEMBI 3a)KHTaHHs, KOraa
IBHraTenb paboTaet ¢ nepebosamu.

TpuunHa HEHCOPaBHOCTH MeTtoa ycTpaHeHus

1. IToBpexcaeHbI IPOBOAA B CUCTEME 3AXKH-
raHus, ocnabiaeHo KpervieHHe MPOBOLOB MITH
OKHCJIEHBI KX HAKOHEYHHKH.

- IIpoBepuTh NPOBOJA M HX COEAMHEHHS,
YCTPaHHTh HEUCTIPABHOCTb.

2. 3arpsi3HeHHe CBeyel 3a)KUraHUs, H3HOC
3NEKTPOJIOB, TPEIMHBI HA M30JITOPE.

- I'IpoaepHTL CBEYH U NOBPEXKAEHHBIE
3aMCHHTD.

3. Heucnpasen koMMyTatop - Gopma UM-
ITyJBCOB Ha BEIXOAAX HE COOTBETCTBYET
HOpMe;

- [1poBeputs g:opmy HanpsDKEHUA Ha
BBIBOZIaX 1 U 7, OTPEMOHTHPOBATH HIH
3aMEHHUTB €ro.

4. HeucnpaseH aatunk YU unn HO, Hapy-
II€HA MX YCTAHOBKA MK ILIOXOH KOHTAKT
B [IPOBOJIAX COSAHHAIOIIMX AaTYHKH C
KOHTPOJLIEPOM;

- IIpoBepUTH NpOBOZA H HX COEIUHEHHS,
a Taoke (HOpMy HampsOHKEHHS Ha NaT4H-
kax. HeucrpaBHeble JaTUHKH 3aMEHHUTb.

5. HeucnpapeH koHTpoJuiep - popma UM-
NyJIbCOB Ha BBIBOAAX 3 U 4 HE COOTBETCTBYET
HopMe. He npaBunbHo yctadHosnen YO3.

- [lpoBeputs g)opmy HamnpsHKEHHUA Ha
BBIBOZIaX 4 ¥ 3 KOHTPOILIEPA, OTPEMOH-
THUPOBATh MJIH 3aMEHHUTBH ero. OTperynu-

POBaTh YroJl ONEPEXEHHs 3a)KHTaHHS.

lIBlll"aTeJlb HeE 3amycKaercs

JlBuratenb MOXET HE 3allyCKaTbCs M3-3a HapyUIEHUA KOHTAKTOB, IMOBPEXICHHS
COEMHHUTENBHBIX IPOBOMOB, HEHUCIPABHOCTH KOHTPOJUIEPA, KOMMYTAaropa, [aTYHMKOB,
KaTylIeK 3aXKHTaHHUs, BHICOKOBOJIBTHBIX TIPOBOJIOB, CBEYEH 3a’KHTaHHU, NEKTPOMarHUTHOTO
KJ1anaHa (MMHeBMO3NIEKTPOKIIaNaHa).
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BO3MOXHBIE HEHCIIPaBHOCTH, HX TMOUCK U METO/bI YCTPAaHEHHs MpHBeJeHb! B Tab.

2.11 nunapuc. 2.23.

Tab6n. 2.11. [IpHunHbl # METOABI YCTPAaHEHHUA HEUCIIPABHOCTEH CUCTEMBI 3aKHUTaHHUs, KOTAA

JABHUraTecylb HE 3aNyCKacTCA.

Tpu4nHa HeHMCIIPaBHOCTH

Merton ycTpaHeHus

1. TloBpexxneHbl NPOBO/IA B CUCTEME 32)KH-
raHus, ocnadiaeHo KpereHHe NPOBOAOB HIH
OKMCJIEHbI HX HAKOHEYHHKH.

- [IpoBepuTh NpoBOAA U UX COEUHEHHUS,
YCTPaHHTh HEUCNIPABHOCTb.

2. He nonaércs HanpskeHUE Ha
KOHTpOJLIEp M KOMMYTATOp:

- 0OpBIB MPOBO/IOB COEAHHSIOILNX BEIBOJBI 2
KOHTpOJIIEpa U 4 KOMMYTaTOpa C BBIKITIOHa-
TeeM 3aXHUraHuA (pene 3aXKMraHus);

- 0OpBIB IPOBOOB COEANUHAIOIMX BEIBOIBI 10
KOHTpOJUIepa H 3 KoMMyTaTopa ¢ ""Maccoit”

- IlpoBepuTh NpOBOAA M X COETUHEHHS,
YCTPaHHUTh HEUCIIPABHOCTD.

- HE 3aMBIKaloTCs KoHTakThl 30 1 15/1 B3
unu 30 u 87 pene 3axuranus (ecnu yCTaHOB-
JIEHO).

- IPOBEPHUTH H 3AMEHHTh HEUCIIPaBHDBIA
JNEMEHT.

3. 3arps3HeHsI CBEYH 3aXKHTaHHUA WIH 3a30D
MEXY 31EeKTPOAAMH HE B HOPME.

- OYHCTHTH CBEYH H YCTAHOBHUTH IPaBH-
JBHBIH 3330 MEX/TY d1EKTPOaMH 1
3aMEeHHTD IUIOXHE CBEYH.

4. HennoTHo nocakeHsl B rHE3NaX, OKUCIIE-
HbI HAKOHEYHHKH IIPOBOJIOB BLICOKOT'O Hall-
PSDKEHHUS MITH IOBPEXAEHBI CAMH MPOBOJIA.

- O‘-lHCTHTb H BOCCTAaHOBHTH CO€AHHE-
HHA WU 3aMEHUTDb BBICOKOBONIBTHBIC
IPOBOJiA.

5. He nmocrynaroT HMITyNbChI TOKA HA
nepBHYHbIe OOMOTKH KaTyIleK 3aXKHI AHHA:

- IUI0XOH KOHTAaKT MJIH 00PBIB MPOBOROB,
COEMHSAIOLIMX BBIBOJ | KOMMYyTaTOpa C
KaTyLIKOH 3a)KUTraHus 2 ¥ 3 IMIHHIPOB
MM BBIBOA 7 ¢ KATyLKO# | ¥ 4 UMIHHAPOB;

- IUI0XOH KOHTAaKT MJIH 00pPBIB MPOBOAOB,
COEAMHAIONINX BBIBOJIBI 5 M 6 KOMMYTaTOpa
c BoIBOJ1amMH 4 1 3 KOHTpOILIEpa;

- IIpoBepuTEL NPOBOAA U HX COEAUHEHHS,
YCTPaHUTh HEUCTIPABHOCTb.

- HEUCIIPAaBEH KOMMYTATOp - HE paboTaeT
OJIMII MJTH 06a BBIXOJHBIX KaHANa YIIPaB-
JIeHUs KaTyIIKaMH 3a)KHUTaHUS,;

- IIpoBepHTH KOMMYyTaTOp M (OopMY Hall-
PsKeHHs Ha BBIBOAax | M 7, OTpEMOHTH-
POBATh UM 3aMEHUTb €r0.

- HE MMOAAETCA HANPSH)KEHHUE Ha KaTyIIKH
3AXKHUIAHHUS UIH OHH BBILIH U3 CTPOS;

- IIpoBeputs ucnipaBHOCTh K3 1 Hanu-
4He HaNpsHKEHUs Ha MX BBIBOJIAX.

- HEHCIIPaBeH KOHTPOJLIep - He BBIIAET
YIpaBJAOIIHe HMITYJIBCHI HA KOMMYTaTOP;

- [IpoBeputs gwopmy HanpsbKeHHUs Ha
BBIBOJAX 4 M 3 KOHTpOINIIEpa, OTPEMOH-
THPOBAaTh MK 3AMEHUTD €T0.

- HeucnpasHbl fatunku Y U u HO, Hapy-
1IeHa UX YCTAHOBKA HJIM ILIOXOH KOHTAaKT
B [IPOBO/IaX COEQUHSAIOIIMX RAaTUYHKH C
KOHTPOJIICPOM.

- IIpoBepuTh NPOBOAA U HX COETUHEHHUA,
a TaKke popMy HanpspKEHHS Ha JaTYH-
kax. HencnpaBHbIE TaTYHNKH 3aMEHHTB.

6. He cpabarpbiBaeT wianan SI1XX xap6ro-
aTopa PH BKJIIOYEHHH 3a)KHUIaHUs.

- HEMCIIPaBeH KJlanaH HiK 000pBaics
MPOBOA COEAMHAIOLINIA ero ¢ | BRIBOZOM
KOHTpOJIepa;

- I1poBepuTh NPOBOA M €TO COCAUHEHMUH,
npoBepuTh kianad J[IXX.
€HCTIPaBHbIH KilanaH 3aMEHHTb.

- HencrnipaBen koHTposnep.

IIpoBepuTh HasIMUKE CUTHaNa Ha | BBI-
BBIBOZIE KOHTpONnepa. Hencnpasusiii
KOHTPOJLIEP OTPEMOHTHPOBATH. Jlo
YCTpaHCHUS HEHCTNPABHOCTH IOJATh Ha
wianad JI1XX HanpshkeHHe NHTaHHUA

¢ "+" akkymynsTopa.

75



Reurarens pabotaer
¢ nepeGoamu

l’lposepmb KpeniieHre HU3KOBOJbTHbIX
NPOBOAOB CUCTEMbI 3aXMraHna

‘ Her,

| KOHTaKTbI HazEXHbI

< 2

OTcoeguHT Noo4EPEAHO NPOBOAE OT
CBEMEM 1 NIPOBEPUTH HARWIME UCKDb,
npoBopauvBas KoNeH4aTbIA Ban CTapTepoMm

'CTpaHuTL HeNCNPaBHOCTb B LensX
HUIKOBOMBTHbIX NPOBOJ0B

Na

P MCTHTb MNW 3aMEHNTb CBEYM, YCTaHO-

[ Mcmwpaaoaauie 6ecnepeboitoe BMTh 330D MEXTY NeKTpoRaM 0,8 MM
Her

I 3aMeHuTb BLICOKOBOMbTHbIE NPOBOAA, I

NPOBEPHYTH KONEHYATbINA Ban CTapTEpoM

& £,

| Mecxpoobpasosanve peboitHoe

a
A JaMeHuTb BbICOKOBONbTHbIE NPOBOAA
Wnn NomMexonoaasuTesibHble pencTopb

3aMEHUTL KaTYLUKN 3aXMraHus,
NPOBEPHYTb KONEHYATbIi Ban CTapTepoM

fa
[ Mexpoobpasosanue GecnepeGodnoe ||  3amenws karywkn saxurannn |

} Her

(iposepure ycraHosky AYW n JHO, otkmio-
4NTb OT HMX NPOBOAA M NOAKIOMHTL K HUM
nooMepeaHo TecTep B PeXUMe U3MepeHus
NePEMEHHOT0 HanpsXeHus,
NPOBEPHYTH KONEHYATLIA Ban CTapTepoM

Her
| Hanpaxenme (curan) ecto ||  BamenuTs HeuopasHbii AaTuk |

yha

MoAkniounTb TecTep, B pexvMe NaMepeHus
NOCTOSHHOTO HaNPSXEHNA, NOOYEPEAHO K
8bIBoAaM 3 1 4 ¥oHTponnepa v "Macce”,
NpOBEPHYTb KONEH4aTbIA Ban CTapTepoM

Ra
[ Hanpsxenme (curvan) ecth H—Omemm‘g"’zf;&?g; 3aMeHuTL |
Her

OTpemMoHTMpoBaTb MK 3aMEHUTL J
KOHTpoANnep

Puec. 2.21. AiropuTM NOMCKA HEUCIIPAaBHOCTEH B MHKPOIIPOLIECCOPHO# CHCTEME 3aXKHT
HHA C KoHTposiepamu cepud MC2713, korna aBuratens paboTaer ¢ nepeGosMu.

76



JIBlfll'aTeJlb He Pa3BHBACT NOJIHYIO MOIHOCTH

JIBurarens MoXeT He 3allyCKarbCs M3-32 HapYUIEHHA KOHTaKTOB, MOBPEXICHHUA
COEMHUTEIILHBIX MIPOBOAOB M 1IIAHTa COEAMHAIONIEr0 KOHTPOJUIEP C BILYCKHBIM KOJIJIEKTO-
POM, HEMCTIPaBHOCTH KOHTpoJUIepa, AatunkoB YH 1 temneparypebl.

Bo3MoxHBIE HEHCNIPaBHOCTH, MX TOMCK M METOAB! YCTPAaHEHHA NMpHBEACHBI B TabMN.

2.12 nHa puc.2.22.

Tabu. 2.12. IIpyaHBI U METOABI YCTPaHEHHS HEMCIIPaBHOCTEH CHCTEMBI 3a)KHIaHHA, KOraa

JABHraTellb HE pa3BHBACT IMOJIHYHO MOILIIHOCTbD.

IIpHunHa HEUCIPaBHOCTH

Meron ycTpaHeHHs

1. IoBpexaEH MUTaHT, COERMHAIOLIMH
LITYIlep KOHTPOJLIEpA C BITYCKHBIM KO-
JIEKTOPOM, KOHAEHCAT TOTUIMBA B IIUIAHTE.

- CneiiTe KOHAEHCAT TOIJIMBA U NPOAYH-
Te LIIAHT, IPH HeoOXOAMMOCTH 3aMEHH-
T€ IIaHL.

2. HeucnpaseH aaruuk YH, Hapyniena
€ro yCTaHOBKa WN¥ IIOX0H KOHTAaKT

B IIPOBOJIaX COEAHHAIOIIMX NAaTIHK C
KOHTPOJJIEPOM;

- IIpoBepuTh NMPOBOAA U HX COEAUHEHHS,
a Taioke HopMy HanpsKEHH Ha NaTuu-
ke. HercripaBHBIi 1aTYHK 3aMEHHTb.

3. HeucnpaBeH faTuuK TeMIepaTyphi,
0OpBIB IPOBOXOB COEIUHAIOIIUX 70 C
15 u 16 BrIBOmamMH KOHTpOJUIEpA.

- IIpoBepuTh NIPOBOAA U UX COEIUHEHHH,
NPOBEPHTH JATUHK TEMIIEPATYPHI.

4. HCHCHpaBCH AATYHUK PA3pEXCHUA B KOH-

NONHOH MOLWHOCTH

TpoJutepe - He u3MeHsercsa YO3 B 3aBHUCH- - IIpoBepHTH peaKUMIO CHTHATIOB Ha BBI-
MOCTH OT JAaBJIeHUS BOZlaxX 3 M 4 KOHTpoJIEpa HA U3MEHEHHE
5. KoHTtposuiep He pearupyeT Ha U3MeHe- pa3pexeHus, TeMIepaTypsl, YaCTOTH
HMe yacToTsl BpauleHus KB, temnepary- BPAILEHHA KOJIEHYaTOrO BaJa.

pbl MM paspsbkeHus. He npasunbHas

xapakrepuctuka YO3.

Qeurarens He passuBaeT TpOBEpHTL WNEHT, COBANHSIOWMA WTY-

MpoBepuTb KpenneHue HUIKOBONbTHBIX
NPOBOJOB CHCTEMbI 3aXMraHuA

Liep KOHTPONNepa ¢ ByCKHbIM KONNek-
TOPOM

v

fa
YaanuTb koHAEHCaT Tonnnuea 8 8
I TS ROHBHCaY Tonn |<-|lunaur noBpexaBH, B HEM ecT Konpencar|

wHer

MposepuTb ycTarosky RYW, oTknio-
YTb OT HEro NPOBOAA M NOAKIOYNTb K HEMY
TecTep B PexvMe U3MepeHns
NePEMEHHOrO HanpsxeHus,
NPOBEPHYTb KONEHYaTbIA Ban CTapTepoOM

L 3aMeHnTb HeucnpasHbIn AATHHMK

Her ‘
H_v Hanpsaxenue (curnan) ectb 1

yha

l MPOBEpUTL faTuVK TeMepaTyps! ]

Her

| 3amenwTo HencripagHbin AaTuuk

DaTumk ucnpasen |

Puc. 2.22. AnroputM
TOWCKa HEHCNPaBHOC-
TEH B MUKPOIPOLECCOP-

yha
MoaKNiouMTL TECTED, B PeXMME UIMEPEHNS
NOCTOSHHOTO HanpsxeHnA, Noo4epéaHo K
Bbi80/1aM 3 ¥ 4 KOHTpONNepa 1 "Macce”,
NPOBEPHYTb KONEH4aTbIV Ban CTapTepoM

fla *

HOM CHCTEME 3aXXMTraHus

C KOHTPOJUIEPAMH CEPHH XOMMYTaTop

OTpeMOHTMpOBATb MW 3aMeHUTL |l l

Hanpsxexue (curvan) ectes |

MC2713, xorma JnBH-
ratenb He pa3BHBaeT
MOTHYIO MOIIHOCTD.

wHer

OTpeMOHTUPOBATL MNK 3aMeHNTb
KOHTpORNRep
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8.

Deurarens He
3anyckaerca

v

MpoBepuTL HANEKHOCTL COEAUHEHUS NPO-
BOA0B C NPUBOPaMU CUCTEMBI 3aXUraHUA

Her

CoeAMHEHNA HanEXHbI

l—’l 38erﬂMTb nposoga

15

OtcoequHnTs NOOHEPEAHO NPOBOAA OT
CBEYEM U NPOBEPUTL HASMHIE UCKDbI,
NPOBEPHYB KOMEHYaTbIM Ban CTAapTEPOM

I Wckpoobp * GecnepeboiHoe J—ﬂi{
fa
|._,|

} Het

KonTponsHbie npubops! pabotaiot

__yha

He

&

IpoBepuTb 1 YCTpaHUTL HEUCNPABHOCTL B
yenu: Ab - B3 - pene pasrpy3ku B3.

QUUCTUTL UMW 3aMEHUTL CBEYM, YCTAHO-
BUTb 3330p MexAay anektpoaamu 0,8 Mm

BKNIOUKTH 3@XMraHWe U HaXaTb Ha
negans akceneparopa

Toakno4uTs TECTep, B PeX1UMe UIMEPEHUS
NOCTOAHHOO HaNPAXeHUA, K BbIBOAAM

Mpounctuts cuctemy XX kapbropatopal

2 1 10 KOHTPONNEPA, BKNIOYUTL 3aKUraHue

Her, ¢

TecTep NoKa3bIBaeT HanpsiXeHue
6OPTOBON CETH

YCTpaHWTb HENCNPABHOCTb B Lienk
NUTAHUA KOHTPOANEPa W KOMMyTaTOpa

OTKNIO4MTS OT KnanaHa ANKCcoBoM NPOBoA "
A0NONHUTENBHBIM NPOBOAOM COEAUHUTL “+
Garapen ¢ OTKIIOHEHHBIM BbIBOZOM KnanaHa

i

Hert

[ BbiBEPHYTH CBEHM 3aXUraHNA J MK (N3K) cpa6a'rb|t§ae'r H 3aMeHUTL UK OTPEMOHTUPOBATH ]
Knanau
OSACTUTL UMM 3aMEHUTL CBENM, yCTaHO- fa Caeun saxurartu 1
l BMTb 3330p MEXaly anekTpogami 0,8 M |‘ I 3a30p He COOTBETCTBYET HOpMe l ,j'e°‘1"”‘9,;‘;‘g§0}9°;i‘3,,3§§3‘,;‘ ?exgﬂ?mﬁ;g:
Her KIIOMUTL 3AKUTaHNE W HaxaTb Ha
3aMeHNTb BLICOKOBOMLTHLIE NPOBOAA, fiegans akeeneparopa.
NPOBEPHYT KOMEHHATbIA Ban CTapTepoM Na
3aMenuTs NpoBOA 0T BbIBOAA 1
L Hanpsxenue (curnan) ecto 10 KnanaHa

a
ToNEH TS BuIGOKORORETEE TPORoT -
MW NOMEXONOAABHT ENbHbIE PEIUCTODbI Mckpoopasosanme GecnepeGoiinoe |

‘ Her

Her

l 3aMeHTb Wk OTPEMOHTMPOBAT |
¥orTponnep




6L

TMogkniounTb TecTep, B pexuMe UIMEepeHus
MOCTOSIHHOTO HANPSKEHWA, NOOYEPEAHO K
BbIBOAaM 1 1 7 kKoMMyTaTopa W "Macce”,
BKINIONUTb 3aKMraHhe

Her, L
YCTpaHuTb HEeUCNPaBHOCT B Lienw Tectep noxa:«uaaer Hanpswenne | OKOM OTpeMOHTUPOBATL UK 3aMEHUTD
nuTaHua K3 Wi KaTywwku 3axuraHus 60pTOBOW CETH 2B KOMMYTaTop .
v/

Mposepurb ycraHosky 1YW u AHO, oTknto-
YUTb OT HUX NPOBOAA ¥ NOAKIKOYMTE K HUM
noO4EPEHO TECTEP B PEXAME U3MEPEHHS
NEPEMEHHOTO HanpPSXEHUA,
NPOBEPHYTL KONEHYATLIA BaN CTapTEPOM

Het l

le<  Hanpawenwe (curnan) ects |

yha

MoAKNIOYMTL TECTED, B PEXUME HIMEPEHNS
MIOCTOAHHOTO HANDAKEHUA, NOOYEPEAHO K
BbIBO/AM 3 U 4 KOHTpOMNNEpa U "Macce”,
NPOBEPHYTL KONEHuaTbIA Ban craprepom

v

VCTpaHuTs HewcnpasHocTs B Lend | fla
0T 3, 4 861807108 KOHTpOnnepa o |a—| Hanpswenwe (curvan) ecto |
5, 6 Bb1B00B KOMMYyTaTOpa
{Her
OTPEMOHTADOBATS WY SAMEHWTE
KOHTpORNED

3ameHuTs HENCNPaBHbIA AaT4UK

IIpumeuanne.
OMK - anexrpomMarHuTHBIH KianaH kap6roparopa, [T19K - mHeBMOAneKTpOKIanaH - IPUMEHSIOTCS B 3aBUCHMOCTH OT THIIa KapOio-

paropa

Puc. 2.23. Anroput™ noxcka HEHCIIPaBHOCTEH B MHKPOTIPOLIECCOPHOH CHCTEME 3aXKUTaHMs ¢ KOHTpoLIepamHu cepun MC2713
KOTJIAa IBHI'aTeNlb He 3aITyCKaeTcs.

expert22 gns http://rutracker.org


http://rutracker.org

KOMMYTATOP

OneKTpOHHBIH ABYXKaHaJIbHBIH KoMMyTaTop 42.3734 unu 6420.3734 (puc. 2.24)
HMeeT JiBa BbiXofla (KaHaua) A1s NOJKIIIoUEHUs JBYX KaTyluek 3axxuranus 2 u 3. Tak ke, Kak
1 B OECKOHTAKTHOH CHCTEMe 3a)KHUT'aHHA, KOMMYTATOp NpefHa3HaueH Ul NpephiBaHUs TOKa
B IEPBUYHBIX 0OMOTKaX Karyiuek 3axuradus. IIpepbiBaHKe TOKa IPOUCXOIMUT 3a CUET 3allu-
paHHs MOIIHBIX BHICOKOBOJIETHBIX BBIXOJIHBIX TPAH3HCTOPOB B KaXKIOM KaHaJIe.

Kommyrarop mo ynpasnsromwum uMnynscaM (C3 u BK) koHTpomiepa npoussogut
NoouYepeJHOE BKIOUEHHE KaHAJOB M, CIIEJOBATENbHO, KaTyIleK 3aKMraHus, a Takxke
¢dopmupyer uMnynbcel Toka I1 (ocuunnorpammer 7 ¥ 8) B epBHYHBIX OOMOTKaX KaTyllek
32)KHTaHUA B TeYEHHE BpeMEHH tH, Ha3pIBaeMbIM BpeMeHEM HaKOILIIEHHs TOKa.

Bpi6op kaHana kOMMyTaTopa NMPOHUCXOAUT 3a CYET CXeMBb! pasfiefieHHs KaHaJIOB Ha
OCHOBe KJIIOYEBOrO Kackaja Ha TpaHsucrope VT1.

KoMmMyTaTtopht Takxke CHaOXeHbl YCTPONCTBOM (hOpMHMpOBaHHSA CHIrHala I
ynipaBnenus TaxomMerpoM (VD17, VD18, R46, R47 - B kommyTatope 42.3734 u VD3, VD4,
R22, R23 - B komMmyTaTope 6420.3734).

TpuHUMNHANBHBIE CXEMBI 3THX KOMMYTaTOPOB IpeACTaBleHs! Ha puc. 2.25 u 2.27 -
s 42,3734 n va puc. 2.29 - nns 6420.3734.

MoHTaXHbIe NIIaThl MOKa3aHbl Ha puC. 2.26 U 2.28 1 koMmyTaropa 42.3734 u Ha
puc. 2.30 - ans kommyTaropa 6420.3734.

HazHayeHHe BHIBOJOB B pazbeMe X1 ABYXKaHaJIbHbIX KOMMYTAaTOpOB
42.3734, 6420.3734 1 951.3734:

1 - Boixon x K3 2-ro u 3-ro uunuHapos;
2 - O6uu# (Macca);

3 - BoIxon Ha TaxoMeTp;

4 - Hanpspkenue nutadus (+12 B);

5 - Bxon curnana BK;

6 - Bxoj curnana C3;

7 - Beixox k K3 1-ro u 4-ro nunuHapos.

CxeMy, nonobHylo NpPHHHUNHANBHON cXeMe HABYXKaHaJbHOTO KOMMYTaTopa
6420.3734, umeer U komMytatop 951.3734. OxgHako B MOCHEIHHIA NBYXKaHAJIBHbIH KOM-
MYTaTop BHINONHEH BeCbMa He aKKypaTHO, HO3TOMY NMPHOOPETaTh €ro He PEKOMEHIYETCS.

Ilpumeuanne.

[Mpuniun padotsl KOMMyTaTOpOB Ha MuKpocxemax K1401V/[1 (42.3734), L497B u e€
a”anoroB (6420.3734, 951.3734) u L497D1 (Moaynb 3aXHraHus) paccCMOTPEH B MEPBOi
YacTH CIIPaBOYHHKA (CM. TTOCIEAHIO OONOXKKY).

IIpoBepka xoMMyTaTopa

IIposepka paboTOCIOCOOHOCTH KOMMYTaTOpa NMPOU3BOAMTCA NMPH MOMOIM Npubopa
JIMarHOCTHKH KOMMYTAaTOpOB MJIH [BYXKaHAJIbHOTO 3JIEKTPOHHOroO ocuuuiorpada myrem
H3MEpEHHs NapaMeTpOB BXOAHBIX M BBIXOJAHBIX HMITYNbcoB (puc. 2.3). Ilpocreiiuryio
HpOBEPKY MOXHO BBITOIHUTE C IOMOLIbIO KOHTPONbHOH Jtamnbl A12, 3 Bt Jlns atoro vano
OTCOEMHUTH MPOBOA HAYIMi OT KOMMyTartopa (BeiBod 1 M 7) K Karyumike 3aKHraHHA U
NPUCOETUHUTD K HEMY U KO BTOPOMY BBIBOAY KaTYILKH JIaMITy, 38TE€M BKJIIOUHTD 3aKUTaHHE
H NPOBOpAYMBaTh ABUraTeNlb CTapTepOM. MuraHue jaMmsl yKaxeT Ha TO, YTO KOMMYTaTop
BBIJAET MMITYIbChl TOKa M HAa HEro, KOHTPOMIED M KaTymky NoAa€Tcs HampshKeHHe.
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Puc. 2.29. IpuHuMnuansHas cxeMa IByXKaHanpHOTO koMMyTaropa 6420.3734 (TY37.464.008-86).
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KATYHWKA 3AXKHTAHHUA

B MHKpONIpOLIECCOPHO# CHCTEMe YIpaBIICHHS JIBHUraTelleM 1PHUMEHSIOTCS KaTyLUKH
3axxuranus 29.3705 (puc. 2.31) BblcOko# JHEpriHH € ABYMs BHICOKOBOJIBTHBIMH BHIBOJAMH U
C pa3OMKHYTBIM MarHHTONpPOBOJOM (MJIM JIpyTHe C aHaJIOTMYHBIMH XapaKTepPHCTHKaMH).

JIBe KaTylIKH 32)KMraHUs YCTAHOBJICHBI AJIs
HUCK/IIOUCHHUS PACNpPCACINUTENS 3aKHTAHUA, 4TO
YMEHBLIAET YHUCIO KOHTAKTOB B BBbICOKOBOJIBLTHOM
LUeMH H MOBBIIAET HAE)KHOCTh paboThl CHCTEMBI,
Karyuika 3 (puc. 2.2) reHepupyeT BbICOKOBOJIbTHbIE
HUMITY/IbCBl Ha CBEYH 3aXKHTaHHUs MEPBOTO U 4eTBEp-
TOTO LIHAHHIPOB, @ KaTyIlIKa 2 - Ha CBEYH 3aXKMra-
HHsl BTOPOTO H TPETHETO LUMIAHHAPOB, MPHYEM
HCKPOBOH pa3psii MPOHCXOAMT OJHOBPEMEHHO Ha
JIBYX CBEUYaX 3aXHraHus (IIepBOro U YeTBEPTOro HIIH
BTOpPOTO H TpeTbhero uMnuuapos). [loatomy 3a Bpe-
Ms1 paboyero umiia (ABa 00OpoTa KOJNEHYAToro
BaJIa) B KAXIOM LIMJIIHHJPE MPOHUCXOIMT ABa HCKPO-
BbIX paszpszna. OquH (pabounii) MPOMCXOAUT B KOHLE
TaKTa CXKaTHs, a BTOPOH (XONOCTOH) NMPHUXOAMTCS
Ha KOHell Bblycka OTpaboTaBIIMX ra3oB. Puc. 2.31. Buemnuii Bun

KaTyLIKH 3axuraius 29.3705.

ITockonbKy Karyluku 3axxuraius 29.3705 cHATBI C MPOU3BOACTBA, TO MOXKHO MCIIONb-
30Bath AByxHckpoBsle 3009.3705 (ATO-2, caenana mo NHUEH3HH (paHuy3ckoH ¢pHpMBI
"Mrocense” - HbiHE "Baneo™), 3012.3705 (AT2-2) unu 3022.3705 (nmocneauss umeeT ckoOb!
JUIs KpeIUICHUsS K Ky30By aBToMoOmis). KpoMe karyuiek mpousBoacTBa 3aBoja ATO-2,
pEKOMEHyeTCsl IPUMEHSTDh H3JENHs Takux npousBoautenei kak: AO "3oun" (r. 3BeHHUTBO,
Pecny6nuka Mapuii-On) u I1O "Cesep" (r. HoBocu6upck). Ilpn 3amene nydiue CTaBHTh
JIBE O[{MHAKOBBIE KATYIIKH 3)KHTaHUs.

l'IpOBepKa KaTyLIKH 3aXXHI'aHUuA

y KaTyIUKH 3AXKUTaHUA nposepxercx COHpOTl’lBJ]eHl/le 06MOTKH, HET JIM 3aMbIKAHHUS
MEX 1y 0OMOTKaMH 1 Ipo0ost H3OMIALIMH Ha Maccy.

Conporusnenue nepBuuyHol o6MotkH (0,5+0,05) Om, a Bropuunoit — (11+1,5)kOm.

IMpo6oit m3onmsAUMKH Ha Maccy OOHapyXHMBaeTCs MO NPOrapy WM BbIIJIABIEHHIO
J1aCcTMacCOBOM 060110‘{](14 KaTyuIKH 3aXKUT'aHHUA Ha l'lOBerHOC’I‘Pl, npl«meraxomeﬁ K KpOHLLI-
TEHHY KPEIUICHHS.

Ilpumeuanne. bonec noapobHO O KaTyuIkax 3a)KHraHUs MOXKHO MPOYMTATh BO BTOPOH
YaCTH CIIPAaBOYHHKA (CM. TOCIIEHIO0 00IOKKY).

JATYHUKH CHHXPOHH3ALIUH

Haruuk 11 (puc. 2.2) yrnossix ummynecoB (YH) u parunk 12 navyana orcuera (HO) -
oaMHakoBble, HHAYKTHBHbIE (14.3847 mnu 141.3847) u BbIMONHEHBI B BHIE KAaTYLIKH C
MardMTHBIM CcpfieyHHKOM. OHM YCTaHOBJIEHB! Ha KapTepe CUEIUIEHHS HajJ MaXOBHKOM
JIBUTaTeNs H IpeIHa3HauCHb! 1JI1 CHHXPOHH3aLMH paboThl KOTpoJuIepa:

- aarynk HO ¢ BMT nopiuseit nepBoro v 4eTBEPTOro UHIHHAPOB;

- gatyvk YH c yrmoBbiM monoxeHHeM KojleH4aroro Bana (uepe3 kaxasle 1,4 © mo
KOJIEHYaTOMy Baiy, T. €. 2,8/2).

Harunk HO ycraHOBNeH Hazl MapKepHbIM (periepHbIM) ITHGTOM, 3apeCcCOBAHHLIM B
MaXOBHK, U TeHEpPHPYET UMIYJbC HAPSDKEHHs B MOMEHT MPOXOXKAEHHS] B €70 MArHUTHOM
none MapkepHoro IWTH¢Ta. DTOT MOMEHT COOTBETCTBYeT mojnoxeHHro BMT mopuineit
HepBOro H YeTBEPTOro LHJIHHAPOB.
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Harunk YU pacnonoxen Haa 3y6uaTtbiM 000J0M MaxOBHKa H TeHEPHPYET UMITYJIbCHI
NPH NPOXOKIEHHH B €r0 MarHUTHOM noJie 3yObeB 00oaa. ITockoneky yucno 3yObeB o6ona
128, To mepuon uMnynbcoB aaruuka YU pasen 360 : 128 = 2.8 ° mo konexyaromy Baiy.

[IpunuMn nedcTBHA JaTyMKa OCHOBAH Ha 3aKOHE ONEKTPOMArHUTHOM HHAYKLMH.
Korza non cepacyHMKOM NpOXOAHT (eppOMarHMTHBIA npeamer (HampuMep: 3y0 BeHUA
MaxoBHKa), B Karyllke natyMka MHAyKuupyercst OC. BenuuuHa e€ 3aBHCHT OT 3a3opa
MeXJy CEepAeYHMKOM JaTyuka M 3yOOM BEHUA, a TaKXKC OT 4acToThl BpauleHus KB.

Wmnynecel, renepupyeMeie aarunkamu HO u YU, mokasansl 11a ocuuniorpammax
(puc. 2.32). AMmuTyaa HanpsbkeHHs MMIybeoB - 0,2 + 100 B B qnaiiazole yactoT Bpauie-
HUA KosleH4yaroro Bana 25 + 6000 06/MuH.

I'py0o OLIEHUTH HATHYHE UMITYILCOB, TEHEPHPYEMBIX JAaTYHKOM, MOXKHO C IIOMOUIbIO
BOJILTMETpA MEPEMCHHOTO TOKa, MPOBOpauMBas ABHrartens craprepoM. Ecnu ummynbcoB
HET, TO HaJI0 [IPOBEPHTD, HET JIM 00pbIBa B 00OMOTKE (conporuBieHne 0oMoTku 400 + 50 Om)
H NPaBMIbHOCTh YCTAaHOBKH JaT4HKA. 3a30p MeXIy CepACYHHKOM NaTYMKa H BEPIUHHOM
3y6a 0001a MaxOBHKa HJIH TOPLOM MapkepHoro wrudTa gomxel 6uth 0,3 + 1,2 MM (puc.
2.33).

2,8°
Puc. 2.32. OcumnnorpaMma HMIynbCcOB Puc. 2.33. Cxema ycTanoBkH Aatuuka Y HU:
1- matymka Hayana orcueta (HO); 1- natumk; 2- KapTep CLEIUIEHHS;
2- yroBbIx ummynbcoB (YH). 3- BeHel MaxOBHKa.

JATYUK TEMIIEPATYPbI OXJIAXKIAIOIENR )KUAKOCTH IBUTATEJIS

Jarunk Temnepatypsl - THia 19.3828, nonypoBoAHHKOBBIH, ¢ JIMHEHHON Xapakre-
pucTHkoH. OH YCTaHOBJIEH Ha BBITYCKHOM lIaTpyOke OXJIaKAaloweH pyOalllky ABHraTens.
BHyTpH kopnyca JaT4MKa HaxoauTCs creldanbHas Mukpocxema (K1019EI11). B 3aBucu-
MOCTH OT TEMIIEpaTypbl M3MEHsETCs MaJCHHE HaNpsDKEHHS Ha BBIBOJAX JaTyHKa. DTO
najieHHe HanpspkeHus (B MHJLIMBOJIBTAX) TPH TUTAaHHH AAaTYMKA IIOCTOSTHHBIM TOKOM 1,5 MA
YHCJICHHO PaBHO TEMIIEpaType OXJIaxAaroule xuakoctu (B KenbBinnax), yMHOXEHHOH Ha
JCCATH.

IIpumep. lonyctum, Temneparypa oxJaxaaroweH skuakoctu passia 273 °K (0 °C), rorna:
U=273-10=2730 MB =2,73 B.

BrixonHoe HanpsbkeHHMe gaTyMka B KOHTposuiepe npeoOpasyeTcs B CHTHalbl OBYX
BU0B. Temneparype Menblue 50 °C cOOTBETCTBYET CHIHA HU3KOTO YPOBHs, a TEMIIEpaType
6onpuie 50 °C - curnan Beicokoro yposHs (s BA3-21083). ITo 3TuM curianam Beioupaer-
Csl YIOJ1 OTIEPEKECHHUS 3XKUTaHHsl U1 IBYX COCTOSIHHI ABHIaTeIs: XOJORHOTO HIIH ropsiyero.

TTpoBepka OaT4HKa TeMIlepaTyphl

Ilpn npoBepke garuymka HEoOXOAHMMO coOpaTh CXeMy MOKa3aHHYyIO Ha puc. 2.35 u
HOMECTHTDL JaTYHK B €MKOCTh C BOJOH, KOTOPYIO MOXHO noforpesath. Ilogorpesas soay,
U3MEpPLTE NMaJeHHE HAMPSXKEHHA Ha JAaTYMKE NPH Pa3NHUYHBIX TEMIEpaTypax, H3MEPEHHBIX
TEPMOMETPOM.
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Puc. 2.34. Cxema undpoBoit MHKponpoueccopHoi cucTeMsl 3axuranus [A3-3302 ¢ koutpoanepom MC2713-01:
1 - cBeyu 3axHranus; 2 - KaTylIKa 3a)KHATaHus 2-T0 U 3-TO UMIMHAPOB; 3 - KaTyIuKa 3aXuraHus 1-ro ¥ 4-ro UIMIMHAPOB;
4 - KOMMYTaTop; 5 - KONOAKA AHATHOCTUKH, 6 - BBIKIIOHATENb 33KMranHs; 7 - KOHUCBOM BBIKITIOIATENh xap6toparopa;
8 - AMeKTPOMAarHUTHSIH KianaH kap6roparopa (31eKTponHeBMOokiIanaH); 9 - koutposep; 10 - naruuk temneparypel; 11 - naranx YH;
12 - naraux HO; 14 - pene saxuranus; 15 - TaxomeTp B kOMOHHALMM pubopos; AB - akkymynarop.



Jlns nmogorpesa BoAbI JyHI€ HCIONB30BaTh HEOOJBINONH KUIIATHIBHUK MOJKIIOYEH-
Bbiii Kk JIATPy, uto o6neruvr HarpeB U MOAAEPKAHHE TEMIIEPaTyphl BOAbI B HEOOXOAMMBIX
npeaenax.

IManenne HaNpsHKEHHS He TODKHO OTJIMYAThCs! OT PACCYHTAHHOTO 1O opMylie HiIH OT
COOTBETCTBYIOLIMX 3HaUEHHH, IPUBENEHHBIX B Tabn. 2.13, Gonee yem Ha 0,1 B.

Puc. 2.35. CxeMa noaxioyeHus
JlaT4MKa TEMIEPATYPhI NPH €TO MPOBEPKE:
1 - paT4uK TeMnepaTyphl;
2 - Tectep, knacc ToyHoctu 1,5 (L4317),
B peXXHMMe BOJIETMETPA MOCTOSHHOTO TOKa.

Taba. 2.13. [TageHue HanpsHKEHUS Ha JaTYHKe TEMIIEPaTyphl.

Temneparypa oxuaxjarouei >xuakocrty, °C 70 75 80 85 90 95
ITagenune HanpsHKEHUs Ha JaTYHKeE, B 3,43 | 3,48 13,53 | 3,58 [ 3,63 | 3,68

2.2.2. KOHTPOJUIEP KM101.1 (KM101.3)
(co BCTPOEHHBIM IBYXKAHAALHBIM KOMMYTATOPOM H JaTYHKOM JIeTOHAUMH)

Ha aBromobumsax I'A3-33021 "[asenb" ycTaHaBIMBAETCS HECKOJIbKO BapHAHTOB
MHKPOIPOLIECCOPHOM CHCTEMBI 3a)KHTaHHsl, NPAKTHYECKH aHAJIOTHYHBIX BBIILIEOTHCAHHOMN
BA3oBcko¥i cucteme.

B cocraB cHcTeMBI BXOIAT CleAyIoLIHe YCTpoHcTBa (CM. puc. 2.34 - 111 BapHaHTa ¢
kouTposuiepom MC2713-01):

1 - cBeuu 3axxuranus A17/IBP;

2, 3 - karywku 3axuranus 3012.3703;

4 - nByxKaHaJBHbIH KOMMyTaTop 6420.3734;

5 - KOJI0[Ka JMaTHOCTHKH (ECJIH YCTAHOBJIEHA);

6 - BBIKJIIOYATENb 3a)KUTAHUS;

7 - KOHLIEBOI BBIKJIIOUaTENb kKapOroparopa;

8 - anmexkTpoMarHMTHBIH KianaH kapOroparopa (ITHEBMOJJIEKTPOKIIANAH) - B 3aBHCH-
MOCTH OT THIIa IPUMeHsieMoro kapbroparopa;

9 - xourporep MC2713-01 win KM101.1 ana 3M3-4061.10, MC2713-03 unu
KM101.2 mnsa 3M3-4063.10;

10 - natuux Temneparypst 19.3828;

11 - natyuk yrmoBeix uMnyiscoB YU 141.3847;

12 - natuuk Hayana orcyera HO 141.3847;

JUT - natunk aeronauun GT30S5 (tonbko mns koutposutepa KM101.1) - cM, puc. 2.36.

CrpykTrypHas cxeMa koHTposuiepa KM101.1 nokasana Ha puc. 2.36.

Jarynk peronaumn GT305 cogep>XHUT MbE30KPHCTAIHYECKYIO (KBaplLEBYIO) IUIaC-
THHY, KOTOpas NpH HEHOPMaJIbHOI BUOpaunu (neToHaluH) 610Kka HHIHHAPOB T€HEPHPYET
CHTHaJl B BUAE UMITYJILCOB Hanpx)xeﬂmf.

IIpumeuanne.
Bonee noapoOHO 0 AaTUHKeE JETOHAIUMH H €r0 MPOBEPKE MOXKHO POYHTATH BO BTOPOIi
YaCTH CMPaBOYHHKA (CM. OCIIEAHIOI 00N0XKKY).
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Puc. 2.36. CtpyxTypHas cxema konTpomiepa KMI101.1:
JIH - natumnk Hayana orcuéra; YU - narunk yrmoseix umnyisco; KB - koHueBoit
BHIKJTIOYaTensb; JJJ1 - natunk aeronaumu; Tox - AaTYHK TEMMEPATYPSI;
AUTI - ananoro-uu¢posoit npeodpasosarens; PBK - popmuposarens Bribopa kaHana,
®U3 - popmupoarens umnynsca 3axuranusi; BK1, BK2 - BeixogHble kKaHallbl BCTPOEHHO-
ro kommyraropa; K31 (K32) - karymka 3axuranus 2-ro 1 3-ro (1-ro u 4-ro YujinHIpoOB.

2.2.3. KOHTPOJLJIEP MC 4004

(co BCTPOEHHBIM AATYHKOM Pa3pe:KeHHs H NBYXKAHAJIbHBIM KOMMYTATOPOM)

C 1989 rozaa Ha yacts aBToMoGunei BA3 cranu ycranaenuBars koHTpouiep MC4004,
o6beqMHAIOIH B cebe HYHKIHH KOHTpOJIIEpa H KOMMyTaTopa.

CxeMa cHCTeMBbI 3a)KHTaHHs ¢ 3THM OJI0KOM IMoKa3aHa Ha puc. 2.37.

ITapameTps! BLIXOAHBIX HMITYIbCOB KoHTposuiepa MC 4004 Takue e, kak y KOHTpoJ-
nepa MC2713-02 u 1ByxKaHanbsHOIO KOMMYTaTOpA,

Ta6a. 2.14. Ha3naueHue BbIBOIOB B pazbeMe koHTposuiepa MC 4004 1 M313-000.

Homep BbiBozia

Hasnauenue BriBOJA

1 Beixoz curHana ynpasienus kianadoM ITXX

3 Bbixoa curtHana Ha TaxoMeTp (AMarHoCTHYeCKHit UMIyJIsCc C3)
4 Bsixon curHana aaBieHHs

5 BxoJ cHrHaia oT KOHLEBOro BHIK/IIOUATENst KapOloparopa

6 Brixoa curnana YU nns quardocruku

7 Bxon curuaja ot garyvka TeMneparypsl

8 Bxox HO1 nns cursana or garuvka HO

9 Bxon YW1 mns cursana or garuuka YU

10 Beixo Ha nepBuyHy0 06mMoTky K3 1-ro 1 4-ro unnuHApoB
11 O61Hit npoBOA BCTPOEHHOrO KOMMYyTaTopa (Macca)

12 Beixoz na nepsuynyo o6morky K3 2-ro v 3-ro uninuapos
13 IloaBoa HanpshxeHus NuTanus, +12 B

14 Boixon curiana HO st fHarHoCTHKH

15 OOuMii MPOBOA KOHTpOJIJIEpa U AaTYHKOB

17 OO0t mpoBoA KOHTPOJIIEpA M AaTYHKA TEMIIEPATYPHI

18 Bxon YHW2 nns curHana ot garuuka YU

19 Bxon HO2 niig curnana or aaruuka HO
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Puc. 2.37. Cxema uu§poBoif MHKPOIPOLECCOPHOM CHCTEMEI 3a%KMIaHHsl C KOHTposuTepom MC4004 (M313-000):
1 - cBeun 3axHraHus; 2 - KaTyIIKa 3a)KHraHus 2-ro ¥ 3-ro WWIKHAPOB; 3 - KaTyIIKa 3aXHraHus 1-ro ¥ 4-ro HHINHIPOB;
4 - KOJIOAKA JUArHOCTHKH; 5 - BRIKJIIOYATENb 3axuraHus (B3); 6 - konueBo# BbIKIIOYaTeNs KapOlopaTopa;
7 - 3NEKTPOMAarHUTHEIA KiIanaH kapbropaTopa (ITHEBMOYJIEKTPOKIANaH); 8 - KOHTpoJLIEp; 9 - KaTYHK TEeMIIePaTypsl;
10 - gaTuMK yIIOBBIX MMITYIBCOB; 11 - JaTYHK Havala orcyera; 12 - BeachiBarowuii koutektop; 13 - pene pasrpysku B3.



2.2.4. KOHTPOJLJIEP M313-000
(co BCTPOCHHBIM XaTUHKOM pa3pexXeHHsi ¥ ABYXKaHAIbHBIM KOMMYTAaTOPOM)

Koutponnep M313-000 ycranaBiuBaercs Ha aBroMobuiax “Mocksuu-21412-01” ¢
neurareidsmu Y3AM-331.10 u "A3JIK-214123". Brok pa3MellieH B IBHTaTeNbHOM OTCEKE
Ha n1paBoM GpBI3TOBHKE.

IMo 3akasy A3JIK ero npousBoaut B benapycu HoBononoukuii 3aBox “HUsmepurens”
Ha 0ase crneuMatH3UpoOBaHHOH HHTerpanbHOH uMpoBoii Mukpocxemsl KP1823BI'1.

Ha BbIx0oZe BCTPOEHHOTO KOMMYTaTopa, AAs 1(O-IIEpEMEHHOH KOMMYTalHH
JBYXMCKPOBBIX KaTylleK 3aXHraHMs, HCIOJNB3YIOTCS [Ba MOIUHBIX TpaH3UCTOpa
Hapnunrrona BU323A  (oreyectBenHble C97), pabGoraioliMX B KIIOYEBOM DPEXHME.

CxeMa CHCTEMBI 3aXKHralts ¢ 9THM 6J10koM moka3aHa Ha puc. 2.37.

Ha3snauenue BhIBOZOB pasbeMa koHTpoiiepa M313 000 nano B Taba. 2.14.

CTpyxTypHas cxema KOHTpOJUIEpa NpeACTaBleHa Ha puc. 2.39.

Tak xak paboTa CHCTEMbI 3aXKHIaHHA C KOHTposUiepoM M313-000, B ocHOBHOM aHa-
JIOTHYHA BhlIE ONMCAaHHBIM cucteMaMm, CTOMT OTMCTUTh JIMIUbL HEKOTOPbBIC OCO6CHHOCTH.

1 - KonTponnep ynpasiser nHeBMoaJiekTpokiananoM cucteMsl DITXX kap6roparopa
JAA3-2140-50 (tuna “O3on”). Cienys curnany maruuka 421.3709 o nonoxenuu gpoc-
CeJIbHOMH 3aCJIOHKH W 4acTOTe BpAlllEHHs KOJIEHYaToro Bajia, KOHTPOJIEp BKIIOYAeT MM
OTKJIIOYaeT MHeBMo3NickTpokianan kianad 1902.3741. C 3axkpeiTHeM OpoccelbHOH 3ac-
JIOHKM KOHTpOJIIEp OTKJIIOYAEeT KJIanaH MpH 4actore Bpamenus KB Beie 2100 06/MuH 1
CHOBAa BKJIIOYAET €T0 MPH CHHXXKEHHH 4acToThl BpaueHus o 1900 o6/mun. Korma mpoc-
ceJibHast 3aC/IOHKA OTKPBITA, KJIaNaH NOCTOSHHO BKIIIOYEH.

2 - BoixoarHoe HanpshkeHHe Jaryuka Temmneparypsl asurares (19.3705) B kouTpon-
Jepe npeobpa3yercst B CHTHaIbI 4ByX BUAOB. TeMmneparype MeHbmie 75 °C cOOTBETCTBYET
CHTHaJ HU3KOTO YPOBHS, a TeMneparype 6onbiie 75 °C - cCHrHa BLICOKOTO ypoBHs. [To 3THM
CHUTHaJIaM BBIOMPAETCs YIoJl ONEPEXKCHHUs 3aXKUIaHUA JUIS IBYX COCTOSHMH JIBHUTaTeNs: XO-
JIOHOTO M Topsiyero (pabouero).

3 - Maruuku HO u YU (141.3847) ycTaHaBNHBaIOTCS Ha KapTepe CLENIEHHs (pHC.
2.38).

Puc. 2.38. Jatunku HO u YU:
1 - MaxoBHK; 2 - penepHbiit WTHT MaxoBuKa; 3 - natunk HO; 4- natunk YU,
5 - kaprep cuernnenus; 6 - 3ybel BeHIa MaXoBHKa; 7 ~ BEHEL| MaXOBHKa.

4 - xarywku 3axuraius 3012.3703 (cm. puc. 2.40).
ConporusneHue nepuynoi o6Morku 0,5+0,02 OM, a BropuyHoi - 4040 Om.
HunxykruBHOCTS NEpBHUHOM 00MOTKH 2,65 MIH, a BropHuHoii - 27 MIH.

CucreMa coxpaHsieT paboTocnocoOGHOCTS MPH MaAeHHH HanpsDKEHHUs MUTaHUs 10 6 B,
BO BpeMA 3aIlycKa ABHrarelis, H CocobHa MpH CTOMb MAlOM HaNpPSXKEHHH T€HEpPHPOBATh
uckpy aneprueit 50 mJ[x. Taxoii 3anac sHepriuM No3BOJISAET 3aNYCTHTh XONOAHBIH IBHraTeNlb
HE TOJILKO MPH CHJIBHO Pa3psDKEHHOH 6artapee, HO M C 3arpsA3HEHHBIMH HAarapoM CBEYaMH.
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Puc. 2.39. CtpykrypHas cxema kontposepa M313-000:
JH - natyuk Hayana orcyéra; YH - aarumk yrnoBsix nMiynsco; KB - koHueBoi
BBHIKIIIOYaTeNb; Px - 1aTyuK paspexkenus; Toxu - JaTUHK TEMIEPATYPHI;
AIIIT - ananoro-undposoii npeobpasoparens; PBK - popmupoBatens BriOOpa kaHana;
©OU3 - popmuposarens Hmnynbea 3axuranus; BK1, BK2 - BLiXonHbIe KaHaJIbl BCTPOEHHO-
ro komMyTaropa; K31 (K32) - karyika 3axkuranus 2-ro H 3-ro (1-ro u 4-ro) 1iHIHHAPOB;

Puc. 2.40. BHeniHuii BUI ABYXHCKPOBOH KaTylIKH 32)KHIaHHA.
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TTpoBepka IBYXHCKPOBBIX KaTyLIeK 3aXKMIaHHs

IIpakTHyeckH €MHCTBEHHas NMPHYHHA BBHIXOAA H3 CTPOS ABYXHCKPOBBIX KaTyIlUEK -
BHYTPEHHUH npo6ofi. Ero cuMnToMbl Mopoii CTaBAT B TYNMHK OaXe CBELYLEro B
3JIEKTPOTEXHHKE aBTOMOOHTeNs1. BOT BaM BONpOC: MOXeET JIH OBITh TaK, YTO HA OHOM CBede,
NOAKJIIOYEHHOH K BBIBONY MABYXMCKDOBOH KaTylUKH, HCKpa €cTb, a Ha [IpYro#,
MOJKIIOYEHHOH K APYroMy BBIBOAY 3TOH 2Ke KaTyllkd, - Het? Ha mepBbli B3risn, npu
HCMPaBHBIX CBEYaX M BBLICOKOBOJIBTHBIX NPOBOZAX Takoro ObITh He MoXxeT. Bems B uenu
NoCJIeJ0BaTeNbHO COSMHEHHBIX NoTpeduTeneii paboraer mi6o Bce, MMbo HHuero. Ho He
cnermre ¢ BhiBogaMu!

Jins npoeepku xarymiku B naboparopun xkypHana "3a pyném" cobpanu cxemy ¢
6n10KOM aBapMHHOIO 3aXHraHHs KJIHMOBCKOrO 3aBOIa, KOTOpBIM mpexacTasaser coboit
TPaH3UCTOPHBIH BUOpaTOp, pa3sMbIKaloIUi Lens nepBUYHON 06MOTKH KaTyLUKH C 4acTOTOH
150 pa3s B cexynay (puc. 2.41). INoaxiioueHHsle K BBICOKOBONLTHLIM BLIBOJAM CBEYH
MOJIOKHIIH Ha MEAHYIO IIIACTHHY, COEAHHEHHYIO NPOBOAOM C "MHHYCOM" aKKyMYJISITOPa, TO
€CTh NOJYYHIH MOJIHYI0O HMHTAUMIO IUTAaTHOH CXeMbl aBTOMOOWNA. BiiounB nuTaHme,
YCIBHUAIH TPECK HEMPEPHIBHOIO MCKPOBOTO pa3psiga, HO paforana TONBKO OJHA CBeda.
IMoMensinu cBeYH MECTAMH - TAK M €CTh, OHH TYT HH [IPH Y€M: HC paboTaeT OZIMH U3 BLIBOLOB
KaTYIIKH.

Ho momxen e TOK, BBIAJA C OXHOTO KOHIA BTOPHMYHOH 0OMOTKH M Npoiins uepes
HCKPOBOH MPOMEXYTOK ONHOH CBEYH, KaK-TO ONACTh Ha Apyroil koHel o6Motku. ITyTh eMy
0CTacTCsl TONBKO OIMH - "Macca” -"MHHYCOBOH" MPOBOA - aKKyMYJIATOpHas barapes - 3aMOK
3aKHUTaHUs - MCPBUYHAsA OOMOTKAa KarylKH. To €CTh eMy IVIaBHOE NOMNAcTh MoOnHxe K
BHTKaM BTOPHYHOH OOMOTKH, a TaM, INIAANLIB, rae-HuOyap Aa mpobbeTcs K 1enu. A pa3 Tak,
nonpobyeM OTKIIOYHTh "MHHYCOBOH" NpOBOJ OT MeAHOH miacTHHKH. Kak u cinegoBasio
0XKHAaTh, 00e cBeuH 3apaboTann CHHXPOHHO (puc. 2.41-6).

Otciona BbIBOA -~ B KaTylike NpobHTa MexoOMOTOYHas M30AiLMsi, TO e€CTh A
BBICOKOTO HamnpsbkeHHst 06e 06MOTKH Tenepb He H30JIMPOBaHbI APYT OT Apyra. B oGbIHbIX
OINHOMCKPOBBIX KaTyLIKaX TaKoro IpaKkTHUYeCKH He OblBaeT, MOCKONBKY TaM ecTb
BO3MOXKHOCTb Pa3HECTH NEPBHYHYIO OOMOTKY M KpaiHHE BHTKM BTOPHYHOMH, Ha KOTODBIX
HanpshKeHHe MakCHManbHO. A B KOMIAKTHBIX ABYXHCKPOBBIX, HallpOTHB - MeXTy 1000
4acThlO BTOPHYHOH OOMOTKM M BHTKAMH NEpPBHYHOH, pa3geieHHBIX IOpOH CIIOEM
U1ACTMACCH! TONMUMHOM 3 + 5 MM, MOXET BO3HHKaTh Pa3HOCTh MOTEHUMAIOB B JECATKH
KUJIOBOJIBT. OCOOEHHO KOr[ja OIMH H3 BHICOKOBOJIBTHBIX IIPOBOJOB OTCOEAWHEH OT CBEYH H
€ro HaKOHEYHHK YIaJIeH OT "Macchl”.

[lpaBma, comuaubie IIPOU3BOAMTENH 00s3aTENbHO MPOBOAAT BHIOOPOYHBIE TECTHI
katymek Ha npoOoii. Hampumep, Ha ATD-2 HMX HCHOBITHIBAIOT B TEYEHHE S MHHYT
HEMpPEPLIBHOH KOMMYTAallMH IIEPBUYHOM OOMOTKHM C OMNpCHAC/IEHHOH YacToTOH INpH
MOJIHOCTBIO OTKJIFOUEHHBIX BBICOKOBOJIBTHBIX MpoBoiax. M Bce ke pHCKOBaTh HE CTOMT,
NIO3TOMY, TNpOBEPsAs CHCTEMY 3aXMraHHA "Ha HCKpY", MPUMHUTE BCE MEpbl, 4TOOBI NpH
NpPOBOPAaYHBAHHH KOJIEHBaJla HAKOHEYHHK BBICOKOBOJIBTHOrO MNpPOBOZA HE OTOLUEN OT
"macchl" pansiue S + 7 MM (puc. 2.61).

IIpnmeyanne.

He crtout BhIOpacsiBaTs NpoOHUTYIO0 OBYXHCKPOBYIO KAaTYLIKy 3&)KHIaHHs, OHa €lle
MOXET MPHUIOAUTHCS, HO TOJILKO Ha MAllIMHE ¢ pacnpefenHTeemM. BhICOKOBONBTHBIN IPOBOL
¢ HepaboTawLIero BHIBOAA NOACOEAHHsIEM K "Macce", a ¢ paGoTaloLIero - K UEHTPAIbHOMY
rHe3My Kphlliky Tpambinepa. Tenepsb ona Oynet paGoTats "BeHO".
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Puc. 2.41. Cxema MpoBepkH JBYXHCKpPOBOii
KaTyLIKH 3aKHTaHHS:

1 - akKymynsaTOp; 2- TPAH3HCTOPHBIH
BHOpaTop; 3 - KaTyllka 3aXKHraHus; 4 - CBeuw;
5 - coeguHHTENbHAS [UIACTHHA; 6 - 32KUM
"kpoxoaun"; 7 - HCKpa Ha cBede
NOAKIIOYEHHOH K BBIBOLY YAANEHHOMY OT
MecTa npobost; 8 - MexoOMoTo4HbIH MPoGoii.




KOHTPOJUIEP CUCTEMBbI 3AXKHUIAHUSL KM1823BI'l

KM/KP1823BI'l - npenHa3sHaueHa JUIi MOCTPOEHHs Ha €€ OCHOBE KOHTPOJLIEPOB
MHKPONPOUECCOPHBIX CHCTEM 3KHIaHHs M YNPaBJIEHHUs JIEKTPOKIANaHOM NPHHYAHTENb-
HOTO XOJ1I0CTOrO X0a ABHrareseil BHyTpeHHero cropaunus. Micnonesyercs coBmectHo ¢ [13Y
KM/KP1823PE1 g nocTpoeHHs! aBTOHOMHBIX KOHTpOJLIEPOB CHCTEM YIpPaBJIEHUs aBTO-
MOOH/IBHBIMH IBHTaTEISIMH.

HaiHayeHHe BLIBOIOB:

1 - BXOZ COCTOSIHUSL KOHLIEBOTO BhIKJIOYaTENs SA;

2 - Bxog uMnynscoB "Hauano orcuera” BG; 37Tont lcpd oN2

3 - BXOA YIJIOBBIX HMITYJILCOB CHHXpOHH3alUHH SYN; 24500 o
4 - Bxon komnaparopa "MHBepTupoBaHHbIit" K2; »|P A
o = D1 Al

5 - Bxon koMmnaparopa "HennsepripoBannbiii" K1; 210, A2

6 - BXOZ MOAKIIOUEHHUst KoppekTHpytome# uenu RC; 21 ps A3

7 - Buixon Moxyasatopa Al (ananoro-ungposoro ﬁ< D4 Ad

npeoGpasoBarens) MD; 181 ps A5

8 - BXOZ YBENHYEHH YITIa ONEPEXKEHHS 3aXHTranus +1; Tpe A6

9 - BbIX0Z rara IETOHALMOHHO-OMacHo# 30HbI FL3; 161 1y A7

10 - BeiXoa ynpasienus IIIXX2 CO2;
11 - Beixon ynpasnenus JIXX1 COl; SYN A9
12 - BeiXoa ynpasneHus K104ém kanana 2 COSW2; DE Al0

S13) |
m
13 - BeIXOn YyrpaBneHus kino4ém kanana 1 COSW1; B4 COSW1
39
38
L
S
4
1

14 - Bxon 6;101(14})013}(" PETYIATOPa BHEIIHUX FL1 COSW2
HaxoIuieHHii sHepruu DE; FL2 co1

15 - BXox HayasbHOM ycTaHOBKH SR;

16 + 19 - Bxox mmub! gaHueiX D7 + D4;
20 - oOwwii OV;

21 + 24 - Bxox mwuHL gaHHeIX D3 + DO;
25 + 35 - Bxon muHe agpeca A0 + A10;
36 - BLIXOZ BHYTpeHHero renepatopa GN2; L1 P oV
37 - Bxoz BHyTpeHHero reseparopa GN1; |
38 - Bxoxn ¢pnara TemneparypHoii koppekiu FL2;
39 - Bxox ¢nara temneparypHoii xoppexumu FL1; Puc. 2.42. YcnoBHoe rpadHnueckoe
40 - nanpsixenue nutanus Ucc. obo3nauenne KM1823BI'].

Bl [ [ BE FE rkkkikkEkER

XapaKTepHCTHKH:
Bpems uunkia obpamenus k 3Y - 1,9 mxc;

JIMana3oH peryiMpoBaBHs -25+ 10 000 06/MuH;
TOYHOCTDb OTCIIEKHBAHHS -0,7 rpan.
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Puc. 2.43. CrpykrypHas cxema UMC KM1823BTI'1.


http://rutracker.org

Tabu. 2.15.

Craruueckue napamerpsl MC KM1823BI'1.

O603Ha- HaumeHnoBanue Hopma Pexxum Enun
yeHHe napameTpa HE HE H3MEpeHus u3Me-
MEHee Gonee peHus
Umn BxoznHoe HanpshKeHHE Ucc-0,8 Ucc B
BBICOKOTO YPOBHS
Un BxoaHoe HanpsbkeHHE 0 0,8 B
HHU3KOTO YPOBHS
BrIxonHoe |mo Bhixogam
Uon HanpskeHue| MD, FL3, 4,1 Ion=-0,4MA! B
Beicokoro | A0+A10, Ucc=4,5B
YPOBHs GN2 U=0,8B
O BEIXOAAM Un=4,1B
CO01,C02 4,1 Iou=-1,6 MA| B
COSW1,
COSW2
BoixonHoe | mo BhiXxomam
UoL HanpspkeHdel MD, FL3, 0,4 Io,=0,8MA | B
HH3KOTO A0+A10, Ucc=4,5B
YpOBHs GN2 Un=0,8B
0 BLIX0aM Umu=4,1B
CO1,C02 0,4 Io,.=32mMA}| B
COSW1,
COSW2
In BxonHoii Tox 15 Ucc=5,5B MKA
BBICOKOTO YPOBHS Umn=4,7B
I BxonHoit Tok -15 Ucc=5,5B MKA
HH3KOTO YPOBHs Un=0,8B
Ucc=5,5B
Icc Tox norpebneHus 10 Un=04B MA
Un=5,1B
Tabu. 2.16. [lunamuueckue napamerpsl MC KM1823BI'1.
O603Ha- HaumeHoBaHue Hopma Pexcum Enunuua
yeHHe napameTpa HE HE H3MepeHus H3MEpEeHUs
MEHee Oonee
tun Bpems ¢ponTa
HapacTaHUsi CHTHazla 30 HC
ti Bpems ¢pponTa
criaja cirHajia 30 HC
Yacrora cliejoBaHUA
fc HMITY/IbCOB TAKTOBBIX 4200 kl'u
CHUTHAJIOB
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KOPPEKTOP YIUIA ONEPEXEHHSA 3AKUTAHUSI
O CHTHAJIY JETOHAIMHU KM1823BI'3

KM/KP1823BI'3 - npeana3HaueHa Ui NOCTPOEHHMA Ha €€ OCHOBE KOHTPOJLIEPOB
MHKPONPOLECCOPHBIX CHCTEM 3aXKHTaHUA M yNpaBlIeHHs JEKTPOKIANIAaHOM NIPHHYAUTEb-
HOTr'O XOJIOCTOrO X0Aa ABUrateneii BHyTpeHHero cropanms. Mcnonb3yercs comectHo ¢ [I3Y
KM/KP1823PE] mns nocTpOoE€HHs aBTOHOMHBIX KOHTPOJUIEPOB CUCTEM YMNpPABJIEHUSA aBTO-

MOOMJIBHBIMHU JIBUraTeIAMH.
Ha3zunayeHue BLIBOAOB:

1 - Bxox "YcaoBus Hanuuus aetoHauuu" CC;
2 - BXOJ] CHTHAaJIa KOHTpOJIA AaT4yukKa aeroHauuu CH;
3 - Bxog TekcToBOro pexxuma MO1;

4 - BXoz TeKcTOBOrO pexkuma MO2;

S - BeIXOJ CHrHaJNa Hayana otcuéra BGO;

6 - Bxoa curHana Hayana orcuéra BG1,

7 - BXOJ CHrHama yIriIoBBIX HMIy/IbCOB SYN

8 - BLIXOX CHIHANa KOpPEKTHpyIome 0cnea0BaTenbHOCTH D—>;
9 - BXoJ NpH3HaKa JeTOHAIIHOHHO-0nacHoi 30HbI FL;

10 - Bxox ycraHoBKH TpHrrepa 6nokuposku SDE];

11 - BXoa ycTaHOBKHM Tpurrepa 6nokuposku SDE2;

12 - BXox HayanbHO# ycTaHOBKH SR;

13 - Bxox TaxTOBOI yacToTHl FC;

14 - obwmuit OV,

15 - BXOA MpOrpaMMHpPOBaHHs MIIAJLIErO pa3psaa
okTaH-koppekTopa DO;

16 - Bxoa NMporpaMMHpPOBaHMs CPEAHEro pa3psaa
okTaH-koppekrtopa DI;

17 - BXox nporpaMMu osamm CTapulero pa3psaaa
okTaH-koppekTopa D2Z;

18 - Bxox curHana ynpaBneHm: c6pocoM HaKOMUTEs;

19 - BbIXOA yrIpaBjIeHHU NEPBBIM KaHAIOM HAKOIUTEIA
¢oHosoro mryma CO01;

20 - BbIXOA ynpaBneHm BTOPBIM KaHaJIOM HaKOMHUTENA
¢onoporo uryma CO

21 - BeIxOZR ynpanneﬂmx TPETbUM KaHAJOM HaKOIHTENs
toHoBoro myma C03;

22 - BBIXOA ynpasnemm Y4eTBEPTHIM KaHAJIOM HAKOIMHUTENA
¢donoporo mryma C04

23 - BLIXOA CHrHana 3anucu B Hakonutenb WR;

24 - BBIXOZ CHTHaNa HaJIM4Ms AeToHauuH B cekrope COS;
25 - BeIxoA cTpoba cexropa aetoHauuu C;

26 - BbIXOA cUrHana 6I0KHpOBKH AaTyMKa AeToHauuu DE;
27 - BBIXOA CHr'HaNa HHAXKALIMH OTKa3a JAaT4HKa
neroHauuu ER;

28 - nanpsbkenue nutanus Ucc.

XapakTepHCTUKH:
Jlana3oH perynupoBaHUs -0+2lrpan,;
To4YHOCTB OTCIEKUBAHUA - 0,7 rpan.;

KonuuecTBo KaHaOB peryIHpoBaHus - 4.

% cc [cpa| BGo
2icH R
3 1
T Mo1 T
— IM02) lcosR]
% DO WP
7] 2! cot
A p2

" coz
Blec co3
9| FL Co4
60861| |PE
A SYN 95
:0 CDE1 D-»¢
Alicpe Ucc
125 5R ov

[T I & RRERE BRER N -

Puc. 2.44. YcnosHoe rpaduueckoe
o6o3xayenne KM1823BI3.
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Ta6a. 2.17.

Craruueckue napamerpht MC KM1823BI'3.

O603Ha- Haunmenosanune Hopma Pexxum Enunuua
YyeHHe napaMerpa HE HeE H3MepeHUs H3MepeHus
MeHee Gonee
Um Bxoanoe Hanpsbxkenne | Ucc-0,8 Uce B
BBICOKOTO YPOBHSA
Un BxogHoe Hanpskenune 0 0,8 B
HH3KOI'0 YPOBHS
Ucc=4,5B
UoL BrixoaHoe HanpsKeHHe 0,4 Uw=3,7B B
HH3KOI0 YPOBHS Un=0,8B
Io,=0,8 MA
Ucc=4,5B
Uon Brixoanoe HanpsxeHne 41 Umn=4,1B B
BBICOKOTO YPOBHS Un=0,8B
Ion=-0,4MA
In BxoaHoi Tok 15 Ucc=5,5B MKA
BLICOKOTO yPOBHS Umu=4,7B
I BxonHotii Tok -15 Ucc=5,5B MKA
HH3KOTO yPOBHSA Un=0,8B
Ucc=5,5B
Icc Tok notpeGnenus 70 Un=5,1B MKA
U=0,4B
Ta6u. 2.18. inHamuyeckue napamerpsl MC KM1823BI3.
O6o3Ha- HaumeHoBanue Hopma Pexxum Enunnna
yeHHe napaMerpa HE He H3MEpeHHs H3MepEHHs
MeHee 6onee
tin Bpems ¢pponTa
HapacTaHWs CHTHana 200 HC
th Bpems ¢pponTa
crajacurgana 200 HC
YacroTa cneaoBaHus
fc HMMITYJbCOB TaKTOBBIX 4200 '
CHTHAJIOB
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Puc. 2.45. CrpykrypHas cxema UMC KM1823BI'3.
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Puc. 2.46. BpemenHas quarpamma paborst Mukpocxems KM1823BI3.



MIOMCK HEMCNIPABHOCTEN B MUKPOIIPOLIECCOPHOM CUCTEME 3AKUTAHMS
C KOHTPOJUIEPAMHM CEPUH MC4004 (M313-000 u nx anasnoramm)

XapaxTep HEHUCIPAaBHOCTEH M METOAMKA HX [OMCKA B CHCTEMAX 3a)KMI'aHHi C KOHT-
poJUIEpaMH CO BCTPOEHHBIMH ABYXKaHaJIbHBIMH KOMMYTaTOpPaMH, NPAKTHYECKH HE OTJIH-
Yal0TCs OT CHCTEM C BLIHOCHBIMH KOMMYTaTtopaMu (cM. cTp. 74). ITo3TOMy HH>ke NPUBOAAT-
Csl TOJIBKO aJITOPHUTMbI [IOMCKA HEUCTIPABHOCTEH € YUETOM 0COGEHHOCTEN KOHTPOJIIEPOB CO
BCTPOEHHBIMH KOMMYTaTOPaMH.

[Lsuratens He paisusaer
NOAHYIO MOWHOCTL

l Her,
-~ VCTPaHTL HEVCTPABHOCTD B LIENSX
| KonTaxTh! HangxHb! HY3KOBOMLTHbIX N1POBO/IOR

v

[POBEPUTL KPERNEHNe HUIKOBONLTHBIX
NPOBOAOB CUCTEMBI 3AKWTAHNSA

TpoBepwTb WNAHT, COEAVHAIOWWN WTY-
Lep KOHTponnepa C BNyCKHbIM konnek-
TOPOM

Na
P 5 YnanuTb KoHAeHcaT Tormea
Imnaur NOBPEXAEH, B HEM €CTh KonAeHcaI}—bl VA SAMOHATE WNGHE

wHer

MNpoeepwtb ycTanoexy AYW u IHO, otxmio-
4WTb OT HYX NPOBOAA ¥ NOAKIIIOYUTL K HAM
NOOMEpEARHO TECTEp B PEXXMME N3MEPEHUS
NEpEMEHHOTO HaNPsXeHWs,
NPOBEPHYTH KONEHYATbI Ban CTapTEPOM

Herl Yc;ga;m: 8Hewcnpauzuocrb B Len1 ot 8w
, 9 v 18 BLIBOAOB KOHTPONNEPa A0
| Hanpsixenue (curnan) ecTe |—> BLIBONOD AATIHOB,
{ua 3aMeHUTb HencnpasHbli AaTuMK
I TpoBepuTL AaTUMK TeMNepaTypbl J
Het
l Rarunk ncnpasen H 3ameHuTb HencnpaBHbIA AaTunK I

vha

MoaKniouwTb TECTED, B PEXUME UIMEPEHUA
NOCTOSIHHOTO HaNpPAXEHNA, NOC4YEPEAHO K
sbiBofiam 10 v 12 koHTponnepa v "+" AB,
NPOBEPHYTH KONEHYaTbLIH BaN CTapTEPOM

Na
[TpoBepwTh U 3aMeHUTL HEUCNPaBHYIO
| HanpsxeHue (curnan) ects KaTyLKy 3aXUraHUs

+ Her

OTPEMOHTUPOBATL UMW 3aMERWTL
KOHTpONnep

Puc. 2.47. Anroput™ noMcka HEHCNPaBHOCTEH B MHKPOIPOLIECCOPHOH CHCTEME 3aXKHra-
HMs ¢ KOHTpo/UlepaMH cepun MC404 1 ero aHanoram,
KOIZla ABUraresb He pa3BUBAET IOJHYIO MOIHOCTb.
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901

[Asuratensb He
3anycKaeTca

v

MpoBEPUTL HAAEKHOCTL COBAVHEHMS NPO-

Hert fla
[lposepmb W YCTPaHWUTb HEUCNPABHOCTL B| ¢ | KoWrponbHbie npubops! paboTaloT l—bl

yenu: A - B3 - pene pasrpy3ku B3.

Her

BOAOB C NPUBOpaMK CACTEMb! 3aXMraHus
CoeanHeHUA HaAEXHbI

_

3akpenuTb NpoBOAa

r
vla

OTCOeAUHUTL NOOYEPEAHO NPOBOAa OT
CBEYEM U NPOBEPHUTH HANUHUE UCKDB,
NPOBEPHYB KONEHHaTbiA BaN CTapTepoM

OuUCTUTL UMM 3aMEHUTDb CBEYH, yCTaHO-J

fa
l Wexpoobpasosanne BecnepeboiiHoe H BATH 3330 MEXY NEKTPOLAMM 0.8 MM

Her

BKntoYMUTb 32XUraHUe U HaXaTb HA
neaanb akceneparopa

Hert
YCTpaHuTb HEUCNPaBHOCTb B LN
NUTaHUS KOHTPONNEpa

I

MoaKNIo4UTL TECTEP, B PEXUME N3MEepeHHsy
NOCTORHHOIO HaNpsXeHus, K BbiBoaam 11
1 13 KOHTPONNEPA, BKHOYUTD 3aXMraHue

TecTep NOKa3bLIBAET HaNpsXeHNe J

OTKMOYUTL OT Knanaxa NNICOBOW NPOBOA v
[OONONHUTENbHBIM NPOBOAOM COEAUHNTL “+

NpouncTuTb cucTeMy XX Kapéropanﬁ

60opTOBO# CeTH GaTapei ¢ OTKMOYEHHBIM BbIBOOM KN1anaxa
a
‘ﬂ Her,
[ BbIBEPHYTH CBEYN 3AXMraHUS ] [ MK (N3K) cpabarbisaet 3aMeH!TL Nk OTPEMOHTUPOBATDL
| 'I Knanax

v

OunCTUTL N 3aMEHUTB CBEYM, YCTAHO-
BUTb 3330p Mexay dnekTpogami 0,8 Mum

}Eil

Caeyn 3aXkuraHnA 3amacnesl,
3330p He COOTBETCTBYET HOpMe

3aMeHNTb BLICOKOBOMLTHbIE NPOBOAA
“NM NOMEXONOZABUTENbHBIE PESUCTOPbI

‘ Her

3aMEHUTb BLICOKOBONLTHBIE NPOBOAA,
NPOBEPHYTb KONEH4aTbIi BaN CTapTepOM

{cnbiweH wen4ox)
Iu fla

MoaxnioNuTL TECTEp B peXUMe BONLTMETPA
Mexay “Maccoit” v BbiIBOGOM 1 KOHTponnepa.
KHOUUTD 3aXUTAHNE W HAXATb HA
neganb akceneparopa.

[la

Hanpsxenue (curian) ecto

fla
}4—' Wckpoobpasosanue GecnepeboiiHoe J

‘ Her

Het

3aMEeHNTb MNK OTPEMOHTUPOBATL
KOHTpONNEp

3aMeHuTb NPOBOY OT BbIBOAA 1
110 K1anaHa




MoAKNIOUMTb TECTED, B PEXUME HIMEPEHHS!
NOCTOSHHOTO HANPSXEHHS, NOOYEPEAHO K
Bb1BoAaM 10 u 12 KoHTponnepa U "Macce”,

BKIIOYUTb 3aXUraHue

Okon OtpemonTUpoBaTL UNU 3aMeHMTbJ

Her,
YCTpaHUTL HencNpaBHOCTb B Lenu TecTep nokasbiBaeT Hanpaxehne
AUTAHUA KaTYLLKW 32KUraHns BopToson ceTn 2B KOHTpONNep
yia

Nposeputs ycrarosky AYW u AHO, oTkmio-
Y4Tb OT HUX NPOBOAA ¥ NOAKTIOYATb K HUM
NOONEPELHO TECTEP B PEXUME U3MEPEHUS
NepeMeHHONO HaNPAXEHIS,
NPOBEPHYTb KONEHYaTbiY Ban CTapTepoM

YCTpaHuTb HeUCTPaBHOCTb B UENH 0T B U | ey
19, 9 v 18 BbIBOAOB KOHTPONNEPA A0 ‘_| Hanprixenwe (cHrHan) ecto J

BLIBOJOB [JaTuKOB.
3aMEHUTb HEUCNPaBHbIN AATuMK ha
OTpeMOHTUpOBaTb UNM 3aMeHUTH
KOHTpOnnep

IIpumeuanue.
OMK - anexrpoMarHHTHLIH KianaH kap6ioparopa, [19K - nHeBMO31eKTpoKIanaH - NPUMEHSIOTCS B 3aBUCHMOCTH OT THIA Kap6io-

paropa.
Pene 3axuranus (pene pasrpy3kH BBIKIIOYATEIIS 33)KHIAHUS) - YCTAHABIMBAETCA HE HA BCEX ABTOMOOHIIAX.

= Puc. 2.48. Anroput™ novcka HEHCNPaBHOCTEH B MUKPOTIPOLIE CCOPHOM CHCTEME 3aXXHraHus ¢ KOHTposIiepaMu cepu MC4004 u ero
aHaJIOTaMH, KOTIa IBHTaTeNb He 3amycKaeTcs.
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Reurarens paboraer
¢ nepebosimn

!

MpoBepuTL KpenneHne HUKOBOMBLTHBIX
NPOBOACB CHCTEMBI 3AKUTaHUA

!

Orcoeaunutb noo4epenHo nposoaa ot
CBEYEM W NPOBEPUTL HANMYUE WUCKDbI,
NPOBEPHYB KONERUATLIA Ban CTapTEPOM

fa
- MCTUTb UMM 3aMEHUTL CBEYH, crano-l
Mcxpoo6pasoaauie 6ecnepeboittoe BT 3330D MEXAY ANEKTDO, amuyo,a ™
Het

3amMeHWTb BbICOKOBOMLTHbIE NPOBOAA,
NPOBEPHYTL KONEHUATHIA Ban CTAPTEPOM

fla
- MEHATD BbICOKOBOTIGTHbIE NPOBORA
l Mcxpooﬁpaaoaaule GecnepeGoitioe WNH ROMEXONOAABUTENbHbIE peaucropbll
Her

3aMEeHNTb KaTyLikk 3aXWraHms,
NPOBEPHYTH KONEH4aTHIA Ban CTAPTEPOM

Na
| Mexpoobpasosanme GecnepeGoiinoe ||  3avenuTb katywka 3axuranms

* Het

Tpoeepurb yctaHoeky 1YW u 1HO, otkio-
YUTb OT HUX NPOBO/A M NOAKSHOMMTL K HIM
NOOMEPEAHO TECTEP B PEXUME H3MEPEHNA
NePEMEHHOTO HaNPAXEHNS,
NPOBEPHYTH KONEH4ATLIN Ban CTApTEPOM

Her c;gargmn; HEWCNPaBHOCTL B LiENW OT 8 U
, 9 1 18 BLIBOQOB KOHTPONNEpa A0
l Hanpsixenue (curian) ecto BbIBOI0B [1ATYHKOB.
‘ Na 3aMeHHTb HEeNCNPaBHLIA AaTYUK
TMoakniounTh TECTED, B PEXMME UIMEPEHUA
NOCTORHHOIO HANPAXEHWS, NOO4EPELHO K
8biBoAam 10 u 12 kontponnepa u "+" AB,
NPOBEPHYTH KONEHYaTLIN Ban CTapTepoM
* ha POBEPUTL U 3aMEHUTL HENCNPaBHYHD
‘ HanpsxeHue (curian) ecto KATYLLKY 3AXKNTaHIR ]

} Het

OTpeMOHTMPOBaTb Nk 3aMeHUTb
KOHTponnep

Puc. 2.49. AnropuT™ NoMcKa HEHCNPaBHOCTEH B MHKPOIPOLIECCOPHOH CHCTEME 3aXKUTa-
HHs C KOHTpo/LepaMu cepur MC404 u ero ananoram, Korga ABHrarenb paboTaer ¢
nepeGosMH.
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2.2.5. KOHTPOJLIIEP MK]/1105
(CO BCTPOEHHBIM ABYXKAHAJBLHBIM KOMMYTATOPOM)

Konrpomnep MKJ[105 (MUKAC 5.4. 209.3763-004) ycTaHaBiMBaeTCs Ha aBTOMO-
6mnsix TA3-2752 "CoGons".

T —— T T T T T hl
Ha 74 l |_* : N : |
ﬂclg I ®BK 'y BKI B9 K31 ——
! ] 1 3
! 1 1 H I
1 me —l ! : ' K TIK
| H ! o Kmiou ' ' IEC&
! 1 L T »
KB | i 8 PIXX 1 ; : K pesie BKTIOYEHHs
O'—-T— » ' ' TIOOrpeBaTENA
| : ] 8 » Kmiou H iy Bnycmr;%ﬁ Tpy6BL
. 1 T T T |
pabi| : i % ! i [ k TI3K nyckosoro
Ut % : ! ycTpoficea
| ' i = | Kou i ' | xapGroparopa >
APk | i JIP : : : |
iU} : a
Toxn | : U . ; : :
i} > ou3 L] BK2 P K32 f—>
¥ > ]
| AL : >

Puc. 2.50. CrpykrypHas cxema xonrpoaaepa MKJ{105:

AIIT - ananoro-undposoi npeobpa3zoparens; ©®BK - popmuposatens BiGopa KaHana;
®U3 - popmupoBarens nMnyibca 3axHranus; BK1, BK2 - BeixonHble kaHans BCTpOEHHO-
ro xommytaropa; K31 (K32) - xarymika 3axurasus 2-ro u 3-ro (1-ro u 4-ro ) LIHIHHADPOB;

JC - natanx cunxponnsauu; KB - xoHueBo# BeikIouarens; JJ1 - AaTUHK AeTOHALINH;

Pk - marunk abconmotHoro AasneHus; Toxn - JaTUHK TEMIEPATYPBI;

Ha aBromobumax I['A3-2752 "CoGomnp" ycTaHaBIHBAaeTC HECKONLKO BapHaHTOB
MHKPOIPOLIECCOPHOi CHCTEMBI 3aXKUIraHHA.

B cocTaB cHCcTeMBbl BXOAAT cleAyrolHe ycrpoiicTsa (cM. puc. 2.52 - ans BapuaHTa ¢
koHTpoiepoM MUKAC 5.4.209.3763-004):

- cBeuH 3axcuranusa A14JIBP unn WR7DC;

- Katyuku 3axuranus 30.3705, 301.3705, 3012.3705 unu 406.3705;

- KOJIOZKA AWarHOCTHKH;

- BBIKJIIOYATENb 32KHTaHU,

- KOHLIEBOH BBIKJIIOYATENb Kap6ropaTopa;

- 3IeKTPOMarHHTHBIA KianaH kap6iopaTopa (3/1€KTpONHeBMOKIIANaH) - B 3aBHCHMOC-
TH OT THIIA IPUMEHAEMOrO KapOlopaTopa;

- kouTposiep MUKAC 5.4.209.3763-004 unu MKJ[105;

- naT4MK Temnepatypsl 19.3828 unn 405.226,

- JaT4YHK CHHXpoHH3auuH - 23.3847; [IC-1 unun 0261210113;

- JaT4Mk abcomoTHOro Aasnenus 45,3829; 0261230004 unu 0261230037;

- naryuk aetonauud GT305 win 0261231046.
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KonTtpoanep ynpasnser nHeBMoanekTpokiananoM cuctembl IITXX kapbropartopa u
KaTylIKaMH{ 32)KHTaHHsA, [0 CHIHAJIaM JaTYUKOB CHHXPOHH3ALMH, abCOMOTHOIO AaBIeHuUs,
JETOHAlMK ¥ TEeMNepaTypbl oxjiaxkjaawomed xuakocTH. ObecneynBaeT paboOTy CHCTEMBI
3a)KHraHusi B pe3epBHOM peXXHMe, IIPH BBIXOAE M3 CTPOs OTAENBHBIX 3JIEMEHTOB CXeMBbI.
KoHTporep HMeeT CHCTEMY CaMOAHAarHOCTHKH.

Jarunk aGcomoTHoro aapieHus 45.3829 npencrasnseT coGoit npubop, KOTOpBIit
H3MepSAET pa3pexeHHe BO BITyCKHOM Koyuliektope. OH yCTaHOBJIEH O] KalloToOM, CTpaBa Ha
LIMTKE NepeKa U COEAMHEH LIJIaHIOM C BIYCKHBIM KOJUIEKTOPOM ABHrarens. JaTyuk co-
JOEePXKUT TEH30PE3UCTHUBHYIO CXEMy C YCHIMTENEM, H3MEpAIoLIyl0 Nporué MeMOGpaHbl
natuuka. KoHTponnep nonaér Ha JaTyMk onopHoe HanpsbkeHue 5,1 B. Tlpu u3MeHenun
Harpy3KkH ABHMraress, IPOHCXOAHT H3MeHEHHE pa3PeXXeHHs BO BIIYCKHOM KOJUIEKTODE, HTO
NPHBOAMT K H3MEHEHHIO BBIXOJHOIO CHrHaJIa AaT4HKa abCOMOTHOrO JaBieHHU.

TIpH BO3HMKHOBEHHH HEHCIIPABHOCTH B LIEMSX AATUMKA KOHTPONIEDP Yepe3 ornpene-
JEHHOE BpeMs 3aHOCHT B CBOIO NIaMATb COOTBETCTBYIOMIMH KO H BKJIIOYaeT KOHTPOJIBHYIO
JIaMIly, CHTHaJIM3HPYsS O HAJIMYMH HEHCNIPaBHOCTH. B 3TOM ciyuae KOHTpO/LIEp NepexonuT
Ha paboTy B pe3epBHOM pexHMe, 3aMelliasi CHrHaJ JaTyuka abCONIOTHOrO AaBlIEHHs pac-
YETHBIMH JaHHBIMH.

IIposepky naTymka MOXHO NPOM3BECTH NOJAB Ha ero BXoAHbIe ki1eMMbl 1 U 2 Hanps-
xeHue 5,1 B (cM. puc. 2.58), npH 3TOM Ha €ro BBIXOAHBIX Kj1eMMax 2 H 3 ZOMXKHO GHITh
HanpskeHHe, pasHoe 4,7 + 0,1 B. Ecnu Ha BxoAe aaTtumka, yepe3 mITylep, CO34aTh pa3spe-
*XeHHe, TO HanpsHKeHHe Ha KiteMMax 2 ¥ 3 JOKHO Maaath.

Hatyuk cuaxpoHu3auuH J[C-1 no npuHuMny neHCTBUA H KOHCTPYKIHMH HE OTIH-
yaeTCs OT HHAYKTHBHOrO fatuuka 141.3847, Ho umeeT Tpu BbiBoAa. OH BHINOJNHSAET POJb
KaK JaTyHKa YIJOBBIX MMIIY/NbCOB, TaK M JaT4MKAa Hauana OTcY€ra. MarHMTHBIA NOTOK
MOCTOSHHOrO MarHUTa AaT4MKa 3aMbIKaeTCs Yepe3 AHCK CHHXPOHM3allHH, YCTAHOBIEHHBIH
Ha LIKMBE KOJIEHYaTOro Baja M BPalL@IOLIErocs ¢ YacToToH KoneH4atoro Bana. [Tockonbky
Ha JHCKe OTCYTCTBYIOT ABa 3y6a, To B paboTe naTyMka MPOUCXOAMT cphiB (cM. pHc. 2.50),
YTO M CY)KHT UMITYJbCOM Hauasa OTCYETa (CHHXPOHH3ALHH).

Puc. 2.51. JIaT4HK CHHXPOHH3aLMH: 2)

a - YCTpOHCTBO:

1 - Maruur;

2 - 0OMOTKa,;

3 - MarHUTOMPOBO/.

4 - IMCK CHHXPOHH3AllHH. Ussix. par.,
6 - popma curHana aaTyMKa: B

5 - UIMIYNbC CHHXPOHH3ALIHH; 6)

6 - yIi0oBble HMITYIIBCBI.

Yrosn noBopoTa KoneHBana
Ta6.. 2.19. JluarHocTHYeCKHEe KOAbI HEHCIIPAaBHOCTEH
CHCTEMbI 32KUraHus ¢ Koutponnepom MKJ(105.

Ne xona HeucnpaBHocTh

14 BricokHi ypoBeHb CHIHaJIa ¢ JaTYHKa TEMIepaTypbl OXJIaXAaoLeH >KHAKOCTH
JIBUraTess (KOpoTkoe 3aMbIKaHHE B LIENH AaT4HKa

15 Huskuii ypoBeHb CHIHaja ¢ JaT4yMKa TeMIlepaTypbl OXJaxaaromei >KHAKOCTH
JBuraress (OOphIB B LIENH JaTYHKA)

49 BhicokHii ypoBeHb HanpsDKeHHs B 60pToBoit ceTH aBToMoGHns (Gonee 18 B)
48 | Huskuii ypoBeHb HanpspkeHust B 60pTOBO# ceTH aBToMoOus (Menee 10 B)
73 | KopoTkoe 3aMbIKaHHeE B LIENH JaTYHKa abCOMIOTHOrO JaBleHUs
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Puc. 2.52. Cxema MC 3axxuranus 'A3-2752 ¢ xonrponnepom MUKAC 5.4.209.3763-004:
1 - cBeuM 3aKMraHus; 2 - KaTyIiKa 3aXuraHus 1-ro v 4-ro UHIMHIPOB,
3 - KaTymka 3aKHraHus 2-ro U 3-ro WWIMHAPOB; 4 - KOHTPONIED;
5 - BBIKJIIOYATEND 3a)kuranus; 6 - npenoxpauutens Ne 4 6noka npenoxpauureneii F3;
7 - KOHTpONIbHAA 1amia; 8 - TaxoMeTp; 9 - npeRoxpanuTens 610ka npenoxpanuteneii F1;
10 - akkymynsiTopHas 6atapes; 11 - knanan OIIXX; 12 - kononka AMarHOCTHKY;

13 - maTynk aGCoNMmOTHOrO AaBNeHus BO3AyXa Ha BITycke; 14 - JaTyuk (YacTOThI BpalieHHUs
M CHHXPOHH3AlMH) MOJIOKEHHUS KoJieHuaToro Bana (23.3847 Kanyra “Astonputop”
unu 0 261 210 113 “Bowr™); 15 natumk AeToHAaUMH; 16 - JATYHK TEMIIEPATyphbl
oxnaxaatomeii xuzkocti (K3AMD 19.3828);

X1 - pa3seM NORKIIOYEHHS CHCTEMBI BIIPBICKA K GOPTOBOI ceTH aBTOMOOHIA.
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Ta6a. 2.18. JInarHocTHueCKUE KOABI HEUCIPABHOCTEH MHKPOIPOLIECCOPHOMN CHCTEMBI 3a-
xuranus ¢ kourponnepom MUKAC 5.4 (ucnonnenue 209.3763-004).

Ne xona HeucnpaBHocTsh
12 | Hauano pa6ots! 6/10ka B pe>KMME CAMOJMArHOCTHKH
15 | KopoTkoe 3aMbIKaHHE B LIeNH AaT4¥Ka a0COMIOTHOrO JaBICHUs
16 | OOpeIB B ienu gaTyMka abCOMIOTHOTO NaBICHUSN

21 | Hwu3kwuii ypoBeHb CHIHANA C JaTYHKA TEMIEPATYPhbl OXJIaXAAOLIEH JKUIKOCTH
(KOpOTKO€E 3aMBbIKaHHE B LIETIH IaTYHKA)

22 | BsIcokuii ypoBeHB CHTHAA C JaTYMKA TEMIEPATYPhl OXJIAXAAIOMEH XKHIKOCTH
(oOpBIB B I€NH JaTYHKA)

25 | Hu3kwii ypoBeHb HanpsHKEHHUs B OOPTOBOI ceT asToMoOms (Menee 10 B)
26 | BBICOKHIi ypoBeHb HanpshkeHus B 60pToBoii ceTn aBToMoOHIA (Gosnee 18 B)
51 | HeucnpaBuocts Ne | B 6110Kke ynpaBieHHUs

52 | HeucnpaBhocTs Ne 2 B 6110ke ynpaBleHHs

61 | HencnpaBHocTs Ne 3 6r0ka ynpaBineHHs

62 | HewncnpaBHOCTb ONEpaTHBHOM NaMATH 610Ka ynpaBlieHHUs

63 | HeucnpaBHOCTh MOCTOSHHOM MaMATH OJI0Ka ymipaBieHHs

64 | HewncnpaBHOCTb IPH YTEHHH IHEPrOHE3aBUCHMON MaMATH Onoka ynpaBleHUs
65 | HencrnpaBHOCTH MpH 3aIKMCH B SHEPrOHE3aBUCHMYIO NMaMATh OJi0Ka YIIpaBiICHUs
181 | HencnpaBHOCTb LIEMH KOHTPOJIbHOM 1AM (KOPOTKOE 3aMBIKAHHE)

182 | HeuncrnpaBHOCTb LIEMH KOHTPONBHOM JIaMItbl (0OpBIB)

197 | HeucnpaBHocTs neny knanana DIIXX (kopoTkoe 3aMbIKaHHE)

198 | HeucnpaBHocTh uenu kiaanasa XX (oOpsiB)

Ilpumeuyanue.

OnHako, cHCTeMa CaMOJMarHOCTHMKM HE MaHales, OHAa TOJNbKO CPaBHMBAET IONY-
YaeMble OT JATYMKOB CHTHAJBI C 3TATOHHBIMHM, XPaHALIMMHCA B €€ MaMATH. A MO3ToMy
BO3MOJKHO, 4TO KaKoif TM0O0 KaTYMK yKa3aHHBIH NPOLIECCOPOM KaK HCTIOPYEHHBII, OKaXkeTcs
HCIIPaBHBIM, 3 HEMOJAAKH BBI3BAHBl OKHCIMBLIIMMHCS KOHTAaKTaAMH €0 pa3beMa, CropeB-
IIMM MpeJoXpaHUTENeM, TIIOX0H “Maccoii” MIH rae-To nepeOHThIM npoBoaoM. IlostoMy
OpH MMOUCKE HEMCIPABHOCTH MOTYT MPHroAWUTCsA anroputMsl (puc. 2.53 + 2.55) mokassl-
BAIOIIIME MOCAEN0BATENbHOCTE BBITIOIHEHHS OMNEpalMii 1o 0OHAPYXKEeHHIO HEMCIIPABHOCTH.
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IMOMCK HEMCIIPABHOCTENA B MUKPOIIPOLIECCOPHON CHCTEME 3AXKHMIAHUS
C KOHTPOJUIEPAMH CEPUH MMKAC 5.4.209.3763-004

Hmke nmpuBOAATCS aNropuTMbl MOMCKA HEHUCIPABHOCTEH ¢ y4€ToM ocobeHHOCTCH
KOHTpOJLIEpA.

[isurarenb He pa3BuBaeT
NONHYI0 MOUIHOCTL

v

[MpoBepUTL KpenseHme HUIKOBONbTHBIX
NPOBO/OB CUCTEMb! 3AKUTAHUS!

Her,

= | > | 9crpauum HEUCNPaBHOCTb B LiensX
l KOHTaKTblNaﬂe)KHbI HUIKOBONbTHBLIX NPOBOACB
fla

TTpOBEPUTS WINGHT, COBAMHAIOLLMM WITY-
yep AaTumMKa abCoNKTHOrC AABNEHUS
C BIYCKHbIM KONIIEKTOPOM

‘ fa

3 5 YAanuTs koHaewcar Tonnuea
B B
Imnaur NOBPeXASH, *ueu ecTb Kounencarl—bl WY 3aMOHMTD WNaHT
Her

MposepuTb UcnpaBHOCTb
AaT4MKa ABCONIKOTHOTO AABNEHUS

Her,
I NaTunk ucnpaseH H—YSameumb HEeUCnPaBHbIA A3TUHK ]
yha
[NpoBepHTL YCTAHOBKY AATHUKA CUHXPOHM-
3aLum, OTKAKMUTL OT HEro NPOBOAA U
MOAKAKYUTB K HUM TECTED B PeXUME
M3MEPEHNA NEePEMEHHOTO HaNPSXEHNS,
NPOBEPHYTH KONEH4ATLIA Ban CTapTepoM
{ H YCTpaHUTb HEUCNPaBHOCTL B Yenu oT
48 v 49 BbIBOAOB KOHTpONNEpPA A0
| Hanpsixenne (curian) ecTo BLIBOR0 AATMKA.
{ﬂa 3aMeHUTL HEUCNPABHBIA AATUHUK

| MNpoBepUTL AaTUMK TeMnepaTypbl I

* Her

I [farunk ucnpasen I—b[ 3aMeHUTL HencnpaBHbIH AaT4KK ]

yha

ToaKio4uTs TecTep, B peXMMe MIMEPEHUS
MOCTORHHOTO HANPSUKEHWS, NOO4EDENHO K
BbiBoAaM 11 20 koHTponnepa U "+" AB,
NPOBEPHYTb KONEHYATLIN Ban CTapTepPOM

a
A TIPOBEPUTL U 3aMEHUTL HENCTIPABHYIO

| Hanpsxehue (curnan) ectb KaTyLUKY 3aXHraHvst

yHer

OTpeMOHTMpOBaTb “N11 3aMEeHUTL
KOHTponnep

Puc. 2.53. AnroputM nomcka HEMCIIPABHOCTEH B MUKPOIIPOLIECCOPHOH CHCTEME 3aXKHTra-
HuA ¢ koHTpoepom MUKAC 5.4.209.3763-004,
KOTIa JBUTaTeNb HE Pa3BHBAET MOJHYIO MOIHOCTb.
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Deuratens He
3anyckaerca

v

NpoBepnTb HAAEXHOCTL COBANUHEHUS NPO-
BOA0B C NPUEOPaMM CACTEMbI 3aXUTaHUR

‘ Her,

CoeanHeHHUA HanExHbl 3akpenuTb NpoBoaa |

15

OTC0eAMHUTL NOOYEPEAHD NPOBOAA OT
CBEYEN U NPOBEPUTL HANUME UCKPbI,
NPOBEPHYB KONEHYaTbli Ban CTapTepomM

Ja
P OumMCTUTL MNK 3aMEHUTL CBEYY, YCTaHO-
I WckpoobGpazoBanue GecnepeGoiHoe Wﬂurb 3230 MEX@y 3NeKTDORaMH 0,8 MM

} Her

KoHTponbHble npubopb! pabotatot

Hert fa
IlpoBepuTb 1 yCTpaHuTb HeucnpaBHoCTb B ] > | BkntouuTb 3axuraHue ¥ Haxatb Ha |

yeny: Ab - B3 nefans akceneparopa
m ‘ fa A 4 ﬂa
OAKIIONUTL TECTEP, B PEXNME UIMEpEeHNs Ti9K cpabatbiBaet
NOCTOSHHOO HANpPsKeHus:, k 18 1 noove- P NpouncTuts cucTemy XX kapGiopatopa
pénHo k 2, 14, 19, 24 BuIBORAM KOHTPON-
Nnepa, NPY BKKOYEHHOM 3aXUraHui
l [OTknI04MTL OT KNanaHa MiHYCOBOW NPOBOS
Het OMONHUTENbHBIM NPOBOAOM COBANHMTH *~"
YCTpaHuTh HenCnpasHoCTb B Lenu TecTep NoKa3bIBaeT HaNPAXeHHe aTapey ¢ OTKNOYEHHBLIM BbIBOAOM Knanaxa
NUTaHWUA KOHTpONNepa 60pTOBOM CeTH
Het
a
‘ﬂ l AMK (N3K) cpabatbiBaeT MNposepuTb Hanuuue "+" Ka Knanawe
I BuaepHy'n, CBEYMN 3AKUrAHUS I {cnbiwer emox) ¥ 3aMEHUTL ero
f fa

fa HoakntouuTs TecTep B pexuMe BONbTMETPA
I OuMCTUTL MNK 3aMEHUTL CBEYM, YCTaHO- Cseun 3aXnraHna 3amacreHbl, Mexay “+" AB 1 BbIBOJOM 46 KOHTpONNEPa.
BUTb 3330p Mexay anektpogamy 0,8 MM 3330p He COOTBETCTBYET HOpMe KIIONMTb 3KUFAHUE Y HAKATb Ha

* Her nefans akcenepatopa.
3aMeHUTb BLICOKOBONbTHbIE NPOBOAA, ‘ Na
NPOBEPHYTL KONEHHATbIN Ban CTApTEPOM I Hanpawenwe (cArnan) ectb ‘l » | 3ameHnTb Eg?;%;.r]] ggaablaona 46

‘ Her

3aMeHTb UM OTPEMOHTUPOBATL
KOHTpONNep _

A

aHue 6

a
3aMeHUTb BbICOKOBONbTHBIE nposoga A " &
W NOMEXONoAABUTENbHbIE PESUCTOPbI bl _

iinoe | l
Her




SiLL

MNogKno4KTL TECTED, B PeXvMe UIMEPEHNA
NOCTORKHOIO HAMPAXEHMA, NOOYEPENHO K
BbiBogam 1 v 20 koHTponnepa v “macce”,

BKAHONUTL 32XHIaHHe

Het
YCTpahuTb HenCnpaBHOCTb B Lenu TecTep NoKa3bIBaeT HanpsikeHne Okon OTpemMOHTUPOBATL UMM 3aMEHUTL
nuTaHuA K3 unu KaTywku 3axvraqma GopToBon ceTi 2B KOHTpOnnep

yhe
[poBepuTb YCTaHOBKY AATHMKA CHHXPOHH-
3auuK, NOJKMIOYMT TecTep B pexume
M3MEPEHNUA NEPEMEHROT0 HaNPAKEHNA
K 8b1B0aaM 48 v 49 koHTponnepa,
NPOBEPHYTL KONEHuATLIN Ban CTapTEPOM

YCTpanuTL HeNCnpaBHoCTb B Lemn 0T Jar
48 v 49 BbIBOJOB KOHTPONNEPA A0 ¢ [

HanpskeHue (curHan) ecT J

BbIBOJOB AATYMKA.
3aMeH1Tb HeucnpaBHbii faTuMK Ela
OTpeMOHTHPOBATL MNK 3aMEHUTL
KOHTpONNep
IIpumeuanne.

Ecnu B pe3ynbTaTe NPOBEPKH BBISCHHTCA, YTO ABHIaTeNb HE 3aMTYCKAETCSA H3-3a OTCYTCTBHUS CHTHAJIa KOHTPOJIEPa Ha BKIIIOYEHHE
TIHEBMO3JIeKTpoKianaHa kapGroparopa ([19K), To Heo6X0AUMO COSAMHUTL HanpaMylo BbIBOA 1 knanaHa ¢ "Maccoi”. OTo No3BOAMT
3KCIUTYaTHPOBATh aBBTOMOGHIIL KO 3aMEHBI HITH PEMOHTA KOHTPOJLIEPA.

Puc. 2.54. AnropuT™ NoMcka HEUCTIPaBHOCTENH B MHUKPOMPOLIECCOPHOHN CHCTEME 3aXKHTaHUA
¢ xoHTposnepom MHKAC 5.4.209.3763-004, xorza JBHraTeib HE 3aMyCKaeTCs.



[ewratens paboTaet
¢ nepeGosimmn

[poBEpUTL KPENEHUE HUIKOBONBTHBIX
NPOBOAOB CUCTEMbI 3AXUraHUA

!

OTCOSL]VINVITB noovepeaHo NpoBoAa OT
CBEYEeW U NPOBEPUTL HANUYUE UCKDDI,
NPOBEPHYB KONEeH4aTLIW Ban CTapTepom

fla
P I > quucrmb WNW 3aMEHUTL CBEYM, YCTaHO-
I Wckpootpa ‘ Gecnep il BMTb 3330p Mexay anextpogamu 0,8 Mm
Het

3ameHHTb BbICOKOBOMbTHLIE NPOBOAA,
NPOBEPHYTH KONeH4aTbii Ban CTapTepoM

| Wekp

a
= Gecnene6 o A 3aMeHuTb BbICOKOBOSIbTHbIE NPOBOAA
P ‘ L MNV NIOMEXOMNOAABUTENbHBIE PE3UCTOPBI)
Her

TNpoBepuTL YCTaHOBKY AaT4MKA CUHXPOHM-
3aLUM, OTKNIOHUTL OT HEro NPoBOAa U
MOAKIIOUUTL K HUM TECTEP B PEXUME

M3MEPEHUS NIEPEMEHHOTO HANPAXEHWA,
NPOBEPHYTb KONEHYATbIA Ban CTapTEPOM

Herl YCTPaHUTL HEMCMPaBHOCTb B Lienk ot
48 v 49 BLIBOAOB KOHTPONNEpPa AO
| Hanpsxenwe (CurHan) ecTs BLIBOAOB AATIKE.
‘ fa 3aMeHUTL HEUCTPABHBIA AATUYHK
TMoaKnounTL TECTEP, B pEXUME U3MEPEHNA
MOCTORHHOTO HANPSKEHNS, MOOYEPERHO K
BbiBoaam 1 1 20 xoHTponnepa u "+ Ab,
NPOBEPHYTH KONEHYATLIA BaNn CTapTepoM
Ra TipoBepuTb U 3aMeHUTL HEUCNPaBHYHO
| Hanpsixenue (curian) ecte |->| XATYLLKY 3AKHTaHVS

{Her

OTpPeMoHTMPOBaTL MNW 3aMeHNTL
KOHTpOsNEp

Puc. 2.55. Anroput™ noMcka HeMCIPaBHOCTEH B MUKPONIPOLIECCOPHOI CHCTEME 3aXHura:
Hus ¢ koutporepoM MHUKAC 5.4.209.3763-004,
KOIZIa IBHTraTeNb paboTaet ¢ nepebosamu.
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2.2.6. MUKPOITPOLIECCOPHASTI CHCTEMA 3AKHITAHUS C KOHTPOJLVIEPOM H

MOIVIIEM 3AXKHTI'AHNA
(CO BCTPOEHHBIM ABYXKAHAJALHBIM KOMMYTATOPOM M 1BYMsl IByXHCKDOBBIMH KATYLIKAMH 32KHIAHHS)

Ha yactu aBromoGuneii BA3-2110, -2111 ycraHaBnuBaeTcs MHKpONpoleccopHas
cucreMa 3axuranus. OHa no3BonseT yyects 6omnpuie GakTopos, BIusOWIKX HA 3QdeKrus-
HOCTb HcKpoBoro paspsaga. MIIC3 ocyuiecTsiser BBIOOp ONTHMANBHOTO yIJ1a ONEPEXEHHU
3a)KHUTraHus B 3aBUCHMMOCTH OT 4acCTOTHI BPAallEHHs KOJIEHYATOro Bajia ABHrarels, Temrie-
paTyphl OXJIaX/AIOILEeH >KHIKOCTH M BO3[yXa, AETOHALMM M Pa3peKEHHS BO BITyCKHOM
KOJUIEKTOPE.

! ! l | |
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! : ®BK Bl : :: K1 [ K31 >
| i i
H 1
15 —> r xomil i
| i : Kmou AMXX| ; )
1 > >
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Teos | § vl R [ : :
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| i ©U3 B2 H—» K2 P K32 [—»
v ALIT | 1 !
| 1
| 1 !

Puc. 2.56. CtpykTypHas cxeMa KOHTPOJLIEPA 1 MOAYJIS 3aXKMIaHHSA:
AIIT - ananoro-undposoii npeobpasosarens; @BK - popmupoBarens Beibopa kaHana,
©®U3 - popMupoBaTens UMITYIbCa 3aXKUTAHNS;
K1, K2 - BcTpoeHHBIi KOMMYTaTOp - KaHan 1 U 2 ;
K31 (K32) - xarymka 3axuranus 2-ro v 3-ro (1-ro 1 4-ro YJunnuHapos;
JITKB - narunk nonoxeHns koneHnana 141.3847; KB - koHLIeBO# BBIKIIOUATEND,
JUI - narumnk neroHauuy; Px - narumk abcontoTHoro AaBneHus; Toxi - JaTYMK TeMmepary-
phI oxnaxaatoeit xunkocta 19.3828; Tros - narunk Temneparypsl Bo3ayxa 19.3828;

Jatunx moiaoxeHus KojseHuaToro Bana 141.3847 ycraHoBneH Ha KpoHumuTeiiHe
KPBIIKH MACIHOTO HAacOCa HalpoTHB 33/alOLIEro JUCKA HAa IIKHBE MPUBOJA FeHepaTopa.
MarHuTHbIH MOTOK MOCTOSHHOIO MAarHMUTa AAaTYMKA 3aMBIKAETCA 4Yepe3 3afaloliuil JHUCK.
ITpy BpaueHHUN KOJIEHYATOro Baja Moj AaTYMKOM MOOYEPENHO MPOXOAAT 3yObs M BIIAJAUHBI
nucka. Ilpu mare B 6 ° Ha mucke nomematorcs 60 3y6beB, HO ABa 3yba cpe3aHsl [uls CO3-
JIaHMA MMITYNIbCA CHHXpoHHu3auuH (puc. 2.50), Heo6xoaAMMOro s coriaacoBaHHA paboThl
KOHTpoOJIiepa C BepXHed MEPTBOI TOYKOH MOpIIHEH MEPBOT0 U YETBEPTOTO LMIMHIPOB.

3a30op MexIy CepAeuHHKOM JaT4MKa M BEPIUMHOM 3yDa 3alalollero AMCKa NOJDKEH
6bITh B ipeaenax 0,59 + 1,41 MM.
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Puc. 2.57. Cxema MUKpONPOLIECCOPHOM CHCTEMBI 3a)KHTaHUA:
1 - cBeunt 3axHranms; 2 - MORYIIb 3XHIaHUA; 3 - IMEKTPONOAOrPEBATETs BILYCKHOIO KO/UIEKTOPa; 4 - Pelie BKIIOYESHHS JIEKTPOTIOLOT-
peBarens; 5 - pefie BKIO4YEHHUS THTaHKA; 6 - KOloJxa AHarHOCTHKH; 7 - KoMOHHaUkA TpHOOPOB ¢ TAXOMETPOM H KOHTPOJBHOH jlaMNIoH
"CHECK ENGINE"; 8 - BbiKJIIOYaTe b 32KHIaHus; 9 - naTumk AeToHauuH; 10 - KOHUEBOI BhIKIKHATE L KapbropaTopa,;
11 - anexTpoMarHuTHbIH KianaH kap6ioparopa; 12 - THEBMO3IEKTPOKIANAH YIIPABIeHHs TyCKOBBIM YCTPO#CTOBOM kapGioparopa;
13 - xoHTpONIED; 14 - pashéM OkTaHNEpekIoyaTens; 15 - naryuk abCOMIOTHOTO JaBieHHUA; 16 - AaTUHK TEeMIIEpaTypbl BO3AYXa;
17 - parunx TeMneparypsl oxJjaxaaroueit xuaxoctH; 18 - natuuk monoxenus KB; Ab - akkymysAaTop.



JlaTuMk aeTOHAUMM YCTaHABIMBAETCA B BEPXHEH yacTy 6J10Ka UMIMHAPOB, CO CTOPO-
HBI CBeueH 3a)XKHUTraHHs.

JaTyuk a0coI0THOrO JaBAeHUA YCTaHOBICH HA YCUIMTENE NPAaBOro OpLI3roBuKa U
COEIMHEH LITAaHTOM C BITYCKHBIM KOJUTIEKTOPOM JBHraTeIs.

Puc. 2.58. Cxema npoBepkH AaTunKa aOCOIIOTHOrO JaBieHUs:
1 - kneMmuas KOJIOAKA NaTyHKa,
2 - TeCTep B PEKUME H3MEPEHHS IIOCTOSHHOTO HAMPSXKEHHUA.

+ -—
518

TpoBepky naTynka MO>KHO NPOM3BECTH MOAB HA €0 BXOAHBIE KNEMMBI | U 2 Hanps-
xenne 5,1 B (cm. puc. 2.58), nmpu 3TOM Ha €ro BBIXOAHBIX KJIEMMax 2 U 3 JOMKHO OBITH
HanpsbkeHue, papHoe 4,7 + 0,1 B. Ecnu na Bxoze naryuka, yepes Wrylep, Co3narh paspe-
XeHHe, TO HAMpPsDKEHHE Ha KieMMax 2 i 3 JIOJDKHO MafaTh.

JlaTynk TeMnepaTyphbl oXJaKAaK0LIeH XKHIKOCTH YCTAHOBJIEH Ha narpybke oTBoja
OXJIAXKAAOILEH XKUIKOCTH U3 FOJIOBKH LIMIHHAPOB.

JlaTuMk TeMnepaTyphbl BO3IyXa pa3MellEH Ha KOpIyce BO3AYIUHOrO (pUnbTpa.

KonTtpoanep npezacraBnser cobol crieManu3vpoBaHHbIH KOMIIBIOTED, BHLIMOJIHAL-
WM cneayroume GyHKUMH:

- MO CHTHajaM JaTuHKOB BBIOMPAECT M3 MAMATH ONTHMANbHBIC YIVIBl ONEPCIKEHHs
3a)XHUIraHHuA U BbLAACT YynpaBJiAOUIHE€ UMITYIBCBI HA MOYJIb 3A)KUTAHNA

- YynpaBJisieT BpEMEHEM BKJIIOYEHHOTO COCTOSIHUS KaTylIEK 3aXKMIaHUA MO/, B 3a-
BHUCHMOCTH OT YacTOThI BPAILEHHUSA KOJIEHYaToro Baa;

- BBLIAET CUIHAN YNPAaBJIEHUA Ha DJIEKTpOMATrHUTHBIH KianaH kap6ioparopa B 3aBUCH-
MOCTH OT HOJIOKEHMsI NPOCCENbHOM 3aCIOHKH M HacTOThl BPALLEHMs KOJEHYATOI'0 Bajia;

- YynpaBiseT MHEeBMOJJIEKTPOKIANAHOM ITyCKOBOIO YCTPOHCTBA Kap6loparopa B 3aBH-
CHMOCTH OT TEMIIEPATYPhI BO3YXa;

- BBIAAET CUrHAJl HA TAXOMETD;

- BBIAET U1 AMarHOCTHYECKHUX Ueneil cHOPMHPOBaHHBIH CUrHA JaTUHKA [OJI0XKe-
HHSl KOJIEHYAaToro Bana M AyGNMpOBaHHBIH CHrHAl MOMEHTAa 3aXHraHus (BeBoasl 9 u 11);

- TIPEAYTIPEKAAET BOAUTESS O MOSBICHHMHM HEUCIPABHOCTH B CHCTEME BKJIIOYEHHEM
xouTponsHoi nammnsl "CHECK ENGINE".

Moaynn 3akHraHus oObeHHsET B ceGe IByXKaHaIbHBIH KOMMYTATOp U JBE ABYX-
HCKPOBBIE KaTyIIKH 3a)KUI'aHHA.

Bonee nonpo6Ho 0 Moyne 3aKHraHUA MOXHO NPOYMTATH BO BTOPOIt 4ACTH CIIPaBOY-~
HHKa (CM. MOCNIEJHIOI0 OBI0XKKY).
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INOUCK HEMCIIPABHOCTEMN B MHKPOIIPOLIECCOPHOM CUCTEME 3AKMTAHUA C
KOHTPOJIJIEPOM H
MOAYJEM 3AXKHMIAHUA

(CO BCTPOEHHBIM ABYXKAaHAJbHBIM KOMMYTaToOpoOM

H ABYMs# ABYXHCKPOBBLIMH KaTyurikaMH 32)!("1"2“"“)

Humxe npuBoAsTCA anropuTMBbI MOMCKAa HEHUCNPABHOCTEH ¢ y4€ToM ocoGeHHOCTEd

KOHTpOJLIEpa.

[Buratens He passuBaet
NIONHYI0 MOWHOCTL

MpoBepuTh KPENmEHUe HUIKOBONBbTHBIX
NPOBOAOB CMCTEMbI 3AXMraHUA

.

Her,

KOHTaKTL! HapEXHBI

YCTpaHuTL HeUCpaBHOCTb B LieNnaX
HU3KOBONbTHbIX NPOBOAOB

v fa

TpoBepuTL WaHr, COBAMHAILMM WTY-
Liep AaTuKa abCOMIOTHOrO AaBNEHUS
C BIYCKHbIM KONMEKTOPOM

v

fa

Il.l.lnanr N0BpPEXAEH, B HEM eCTb xonneuca'rl-—bl

yHer

YAAnuTL KOHGEHCAT TONNMBa
WY 3aMEHUTh WNaHT

MNpoBepuTL UCNPaBHOCTL
Aaruuka abCOMOTHONO AABNEHHA

|
!

Het

[ flaTunk ucnpasen

3aMeHUTL HEUCTIPABHBIA AATYMK

10

MpoBepuThb YCTAHOBKY AAT4MKa MONOXEHUA
KB, oTksioumTh OT Hero nposoAa 1
NOAKAKYUTL K HUM TECTEP B PEXUME
MIMEPEHUA NEePEMEHHOTO HanpAXeHUs,
NPOBEPHYTb KONEHYATLIN Ban CTapTepoM

v

Het

Hanpsixenue (curian) ecte

H

3amMeHUTb HeMCNPaBHbIA AATYMK

yha

MpoBepuTL AaTUMK TEMNEpaTyph

|
¥

Het

I [laTynk ucnpasen

H 3aMeHUTL HEUCNPaBHBIA AaTUMK I

i

MoakntounTb TECTEP, B PEXUME UIMEPEHUS
MIOCTOSHHOTO HaNPSXEHWs, MOOEPEAHO K
BbIBoAaM 21 1 22 koHTponnepa u "Macce”,
NPOBEPHYTb KONEHYATbI Ban CTapTepoM

v

YcTpaHuTb HEeWCnpaBHOCTL B LiENK oT

A

2

-

Hanpsxenue (curian) ecte

21 v 22 BLIBOAOB KOHTPONNEpPa A0
MOAYNA 3aXMUraHus.

1>

 Her

3amenuTb MOAYNb 33XKUraHua

OTPeMOHTMPOBATL MW 3aMeHUTL
KOHTpOANEp

|

Puc. 2.59. AnropuT™ noucka HEUCNPaBHOCTEH B MUKPOIPOLLECCOPHOH CHCTEME 3aXKUra-
HHSA C KOHTPOJUIEPOM U MOAYJIEM 3aKHIaHHS,
KOTZIa, IBUTaTelb HE Pa3BUBAET MONHYIO MOLHOCTb.
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Ipu npoBepke HCKpooOpa30BaHHA, OOBIYHO HCTIONB3YIOT Pa3pAAHHK, HO TOCKOJIBKY Y
GonbIIMHCTBA BIAJIENbLEB ABTOMOOMIIEH €ro Hem, a Ul M3TOTOBJIEHHMA ero Tpebyerca
JOCTaTOYHO MHOTO BPEMEHH, TO MOXKHO TOPEKOMEHI0BATh NPH MpoBepKe HCkpoobpasoBa-
HHA UCTIONIB30BaTh METOAUKY ITOOYEPETHOTO OTK/TIOUEHHUS BEICOKOBOJIBTHBIX NTPoBozoB. [1pu
3TOM HeOoOXOAMMO BBIMOIHATH OJHO YCIOBHE, a UMEHHO, YTOOBI 3a30p MEXIY HAKOHEYHH-
KOM BBICOKOBOJILTHOTO NPOBOJa U ""Maccoi” 6bu1 He Gonee 7 MM. DTO YCIIOBHE JIETKO BbI-
MOJHUTD 3aKPENHB BHICOKOBOJIBTHBIH IPOBOJ TaK, Kak MOKa3aHO Ha pUC 2.61 WM HCIONB3YA
aBTOMOGHIILHYIO OTBEPTKY.

Aswrarens pabotaer
¢ nepeGonmu

v

IpoBEPUTL KpenneHne HU3KOBONLTHbIX
NPOBOAOB CUCTEMbI 3AXMUraHust

l Her,

I KoHTakTb! HagéxHb!

¥ fa

OTCOGQMHMTB noo4epeaHo NpoBoaa ot
CBEYeN N NPOBEPUTL HanW4ne UCKpbl,
NPOBEPHYB KONEH4aTbIN BaN CTapTePOM

YCTpaHuTL HeUCNPaBHOCTb B LENsX
HW3KOBONbTHbIX NPOBOAOB

Na

I Wckpoobpasosanue Gecnepebontoe

* Her

3aMeHUTb BICOKOBOMbTHBIE NPOBOAA,
NPOBEPHYTb KONEHYATLIN BaN CTAPTEPOM

OuUNCTUTL MAN 3aMEHUTL CBEUM, YCTAHO-
BUTb 3230p MeXay anexTpogamu 0,8 Mm

fa

I Wckpoobpas GecnepeboiHoe |—>l 3ameHUTb BbICOKOBONbTHLIE npoaonal

‘ Her

I'Iposeg)mb YCTaHOBKY AAT4MKa NONOXEHNS
KB, oTkNniouMTb OT HEro NpoBoAa U
NOAKNIOYMTL K HUM TECTEP B PEXUME
W3MEPEHIUA NEPEMEHHOTO HANPSKEHNS,
NpOBEPHYTb KONEHYATLIN BN CTAPTEpOM

‘ Her

| HanpsxeHue (curHan) ectb l—»[ 3aMeHNTb HeUCNpaBHbIA AaTMK

y/ia

TMoaknio4nTs TECTEP, B pEXMME 3MEPEHNS
MIOCTOSIHHOTO HAMPSXEHWs!, N00YEPERHO K
BbIBOAAM 21 1 22 koHTponnepa u "macce”,
NpOBEPHyTb KONEHYaTLIN Ban CTapTepoM

{ da YCTpaHUTL HEACNPABHOCTL B LiENK 0T
21 1 22 BbIBOAOB KOHTPONNEPA A0
I HanpsxeHue (curHan) ectb IA—-» MO 3AXATAHNS,
‘Her 3aMeHNTL MO 3aKUTaHUs
OTpeMOHTMPOBATL MAW 3aMEHNTL
KOHTpOnfep

Pnc. 2.60. AnropyTM noHMcka HEUCIIPaBHOCTEH B MUKPOIIPOLIECCOPHOH CHCTEME 3aXKHura-
HHA C KOHTPOJJIEPOM H MOIYJIEM 3aXXKHUT'aHUA, KOTla ABUTAaTENIb pa60rrae'r C nepeﬁoxMu.
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44}

Hert
POBEPUTL ¥ YCTLAHMTb HEWCNPABHOCTS B

yenv: Ab - B3.

[suratens He
3anyckaercs

v

TpoBepuTb HAREXHOCTL COBANHERUA NPO-|
BOAOB C NPUBOPaMM1 CUCTeMbI 3aXUraHua

¥

[ CoeAHEHNRA HAZEXHBI

3akperuTb NpoBoAa

-l
OTcoegMHMTb nooYepeaHo nNposoAaa oT

CBEeYeu U NPOBEPUTL Hanuyne UCKpbi,
NPOBEPHYB KOMleHYaTbik Ban CTapTepoM

LMcxpooSpasoBauue 6GecnepeboitHoe

- O4MCTUT MNK 3aMEHNTL CBEYH, YCTAHO-
BUTb 3330p MexXay 3nexTpoaamu 0,8 MM

{ Her

fla
KoTponbHbie npubops! paboTator H

YCTpaHuTh HEUCTIDABHOCT B LiEnU
MUTaHKA KOHTPONNepa

BKniounTb 3axuraHue n axatb Ha
riefant akceneparopa

T

fla

TMoAKNIoYMTb TecTep, B peXUMe naMepeHus
NQCTOAHHOTO HanpsxeHus, k 1 {2) u noove-|

3MK cpabarbiBaer

MNpoyucTus cuctemy XX kapBropatopa

péaro « 10, 18 BbiBOAaM KOHTPONEpa,
NPY BKNIOYEHHOM 3aXMraHnu

{cnblweH wenyok)
I Het

Hert

ha

v

TecTep NOKa3bIBAET HaNpRXeHUe

OTKAK04ATb OT KnanaKa NPoBoA v
DONONHUTENbHLIM MPOBOAOM COBAUHMTS “+”
6arapey C OTKNIOHEHHbIM BLIBOAOM Knanaxa

6opToBOM CeTh

-

Hert

g

MK cpabarbisaer

MposepuTh HanuMe "+" Ha knanaxe
1 3aMEeHTb ero

1

I BbiBepHyTb CBEYM 3aXUraHuA

(cAblweH wen4ok)
Iu fla

a
QUUCTUTL UMW 33BMEHUTH CBEYM, YCTAHO- A
BUTb 3a30p Mexay anektpogamu 0,8 Mm

ol

CBeyn 3axnraHia 3amMacnens,
3330p He COOTBETCTBYET HopMe

fla

I 3aMeHUTb BbICOKOBONbTHbIE nposoaa

il
¢ Het

TloaknIo4UTL TECTE B pEXUME BONLTMETPA
mexgy “+" AB 1 BbiBogoM 35 koHTponnepa.
BxniowuTs 3axuraHme v Haxatb Ha
nefant akcenepatopa.

v

MPOBEPHYTb KOMEHYaTLIM Bas CTapTepo

3aMeHUTL BbICOKOBOMLTHLIE MPOBOAA,
=

Hanpsxetue (curHan) ectb

3ameHuTb NPOBOA OT BbiBoAa 35
00 Knanaxa l

* Het

WUckpoobpasosanue becnep

z~—ll

Her

3aMeHUTb WNM OTPEMOHTUPOBATH
KOHTpOANEp




€zl

l

TMoakniounTh TECTep, B pexume UIMEPEHNs
NOCTORHHOTO HaNPFXEHWS, K BbIBOAAM
C 1 D mopyns 3axuranms,

BKTKOYUTL 33KUraHUE
Hert
YCTPaHUTL HEUCNPaBHOCTh B LienW TecTep NOKa3bIBaET HanpRXeHHe
NMATAHUA MOQYNS 3aXUraHua 6opToBoK ceTi

yhia

TpoBEPUTHL YCTAHOBKY AATWMKA NOMOXEHNUS
KB, nokniouuTs TECTEP B peXume
U3MEPEHUA NEPEMEHHOTO HaNPAXEHUSA
K BbiB0AaM 6 1 24 koHTponnepa,
NPOBEPHYTHL KONEHYATbIH Ban CTApTEpoM

chpa;:rb HEUCNPABHOCTb B LEMM OT  |iar ‘

1 24 BLIBOAOB KOHTpONNeEpa Ao

BLIBOSI0B JATHMKG., 4—{ Hanpsxenue (curHan) ectb I
3aMeHUTL HeCNPaBHbLIM AaTHMK ¢ fla

MoaKkNiouMTE TeCTep, B peXUME UaMepeHusy
NOCTOAHHOTO HaNPSXEHUA, NOOYEPEAHO K
BbIBOAAM 21 1 22 KOHTpOMNepa U "Macce”’,
NPOBEPHYTHL KONEHYaTbI| Ban CTapTepoM

Y(zzrpa%rb HENCNABHOCTh B LENM OT | g {
1 1 22 BLIBOAOB KOKTPONREpa A0
MOAYNA 3aXUraHuA. ‘_I Hanprxene (curnan) ectb I
3aMeHuUTL MoAYNb 3aXWUraHus *Her
OTpeMOHTUPOBATH AW 3aMEHUTL
KOHTpOANep
Ipumeuanmne.

Ecnu B pesynbrate NpoBEpKH BBISCHUTCS, YTO ABUraTe/b He 3allyCKacTCs H3-32 OTCYTCTBHA CHTHANA KOHTPOJLIEPA Ha BKITKOYEHHE
JMEKTPOMarHWTHOTO KianaHa xap6roparopa OMK, To He0OX0OMMO COEAMHUTDH HAaNpAMYHO BHIBOA KilanaHa ¢ "+" AB. DT1o nmo3somut
9KCIUTyaTHPOBaTh aBTOMOOU/Ib 10 3aMEHBI HIIM PEMOHTA KOHTpomuiepa. Eciu BbIlIen U3 cTpos caM KiamnaH, To He0OXOAHMO BBIBEPHYTh
€T0, YAA/IUTh 3alIOPHYO HITTY H yCTaHOBUTE 0OpaTHO.

Puc. 2.61. AnropuT™ roucka HEHCIPaBHOCTEN B MUKPOTIPOLIECCOPHON CHCTEME 3aXKHTIAHUS
C KOHTPOJIEPOM U MOZYJIEM 3aXKHraHUs, KOTJa JBUraTellb HE 3alyCKaeTcs,



2.2.7. AJAIITUBHOE “mnxaiinosckoe” 3axuranne (Canxr-[IutepSypr)

“ApantuBHOE” 03Ha4YaeT YMEHHE NpHCIocabNuBaThCA K cpene 0OUTaHHsA - HAMpHUMep,
K OTEYeCTBEHHON MawinHe ¢ kapblopatopubiM aBuratenem. Dddexr pocrturaercs Ges
JOTONHUTENBHBIX AaT4yukoB M “TleHTHyMa” - 610K ynpaBneHHus UMeeT pazMepsl 0ObIYHOTO
koMMyTatopa (puc. 2.62), a natuuk Bcero oauH! OH CIEAUT 32 YITIOBBIMH ITEPEMELLEHHAMU
BaJla JBUTaTEls, ONPEAENss C BBICOKOH TOYHOCTBIO HE TOJBKO YTOJI €r0 MOBOPOTa, HO TAKXKE
CKOpPOCTB H yCkopeHHe. Jlake NpH NOCTOSHHOHM 4acTOTe BPAlEHHs KOJEHYaToro Baja ero
JBUKEHHE HEPABHOMEPHO: Ha CIIOXKHYIO KOMOMHALMIO B3aMMOAEHCTBHS OTAENBHBIX LIH-
JIMHAPOB HAKJIAJBIBAIOTCA BO3MYLIAIOLIME (AaKTOPBI - OT HEOAHOPOAHOCTH COCTaBa GeH30-
BO3/1YIIHOH CMECH 10 HEPOBHOCTEH Ha 0pOTe.

XapakTep IBHXKEHHS Baja ABIAETCA, 10 MHEHHIO H300peTaTelld, MHTErpajIbHbIM I10-
Ka3aTeJIeM ONTHMAJIbHOCTH YIIPaBIEHUA ONIEPEKEHHEM 3aXKHUTaHHA.

Ecnu B kakoH-TO MOMEHT BPEMEHH 3aXKMTaHHE OKa3aJIOCh CIMIIKOM PaHHHM, TO 3TO
TYT K€ OTPa3MTCA Ha XapaKTepe NBIKEHHUs KOJIEHBaJa - CHCTEMA Cpa3y 3TO MOHMET. A
MOCKONBKY €€ OBICTpPONEHCTBHE OYEHb BBICOKOE, TO Y)KE€ B CIIEAYIOLIEM LMIHHAPE Yron
onepexeHHs OyneT CKOPPEKTHPOBAH.

B pesynerare “MuxainoBckoe” 3aKMraHue kak Obl pucrnocabnuBaeTcs K caMO4yBCT-
BHIO IBUTaTeNs M “BBDKUMAET” M3 MOTOPAa MAKCHMAJIbHO BO3MOXHBIH KPYTALUMI MOMEHT Ha
BCEX pEXXHUMaXx paboThl.

Puc. 2.62. Buemnuii Buj “MHXaiIOBCKOrO™ 3a)KUTaHHA.

B KauecTBe MOJONBITHOTO aBTOMOOHIIA, B PEAaKLMH KypHana “3a pynem” HCMIONb-
30BasM  14-nethioro “Bonry”. BmecTo mTaTHOro BBICOKOBOJNBTHOTO paclpeAeNnuTeNns
YCTaHOBHIH JaTYHK, NPUKPYTHIM B yHoOHOE MECTO KOMMYTaTop M JBE [BYXHCKDOBEHIE
KaTyIIKY 3aXKUTaHHWs, MOMIJIIOUMIN NPOBOAA M TEpBHIA pa3 NMyCTHUNM ABUratenp 0Oe3
“uentpobexxHuka” 1 “BaKyyMHHKa”.

JlaBuTh Ha ra3z GOANHCH - OYEHb HE XOYETCA, YTOOBI KpacHBas MJes C MEPBBIX XKe
[IaroB ayKHYNAch TMOJHBIM OTCYTCTBHEM AMHAMMKH WIIM NMPOTHBHBIM “3BOHOM”. OnHako
MalllMHa Pa3roHANach MycTpo 1 6e3 “npoanos”. ITocne 03HAKOMIIEHHSA € TEM, UTO HAMEPHJT
noAKoYeHHbli k cucteMe “HoyT-6yk”, BBIACHHIOCH, YTO HHU3KOODOPOTHBIH JIBHraTens
4021 “packpyTiu” 1o 5600 06/MuH.

Kak yTBepxnaer aBTop “MHXaiIOBCKOTro” 3a’KMraHus, oHo pomkuo Ha 10 + 15%
MOBBIIIATh MOMEHT Ha BaJly JBHIaTeNs M HA CTOJIBKO XK€ CHMXKATh Pacxol TOIUIMBA, B HEC-
KOJIbKO Pa3 COKpAllaTh COAEPXKAHHE BPENHBIX BEIIECTB B BBIXJIOMHBIX ra3ax U CIIOKOHHO
paborarh Ha HH3KOOKTaHOBOM OeH3HHe.
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2.3. MUKPOITPOLHECCOPHAS CUCTEMA YITPABJIEHUSA ABUTATEJIEM (MCY/) C
AJIEKTPOHHBIM BJIOKOM YIIPABJIEHUSA (KOHTPOJUIEPOM) “Cumenc”
(aBTOMOOHIIEH “MOCKBHY - CBATOIOP” n “KHSA3b BJIAJIUMUP” ¢ aABHrareaeM “PEHO - F3R").

Cxema cucTeMsl ynpaBieHHs apurarenem (puc. 2.65) npuseneHa uia aBToMoOunei
6a30Boi KOMILIEKTAaLMH - 6e3 cHCTeM KOHAMLMOHUPOBAHHUA BO3JYXa, yNaBiUBartens MapoB
6eH3MHa, THAPOYCHUIIMTES PYIIst, IPOTHBOYTOHHOH M HH(POPMALIMOHHOM CHCTEM.

HCKOTOprC KOHTPOJIBHBIC NTApaMETPhI HCHpaBHOﬁ CHCTEMBI BIIPBICKA:

- 000pOTHI X0NOCTOrO X013 - 700 + 870 06/MuH;
- TABJIEHHE TOTITHBA .....veceveeereerrrereeeseeeseeneenns -2,8+ 3,2 arm;
- aBJIEHHE, Pa3BUBAEMOE TOTTIHBHBIM HACOCOM .....ccveveeeeueeneennas -2 3 arm;
- CONPOTHBJIEHHE JaTYMKA MOJIOKEHHS npoccensﬂoﬂ

3aCJIOHKH (BbIBOABI A U B
- HanpsXKeHUe MEXIY BBIBOLOM B natumka z(aBnemm

BO3/IyXa Ha BIYCKE U “MACCOR” ....iviiriinircenisereeciiceeereseneenene -0,2+5B,
(B 3aBUCHMOCTH OT pexHMa paboThl IBUTaTENs),
HAIpPSXEHUE IIUTAHUSA HA BBIBOAE C ..ot -5B;

- CONMpPOTUBIIEHUE JATYHKOB TEMIEPATyphbl BO3AYyXa
H OXJIa)KIAIoLIei KHAKOCTH TIpH:

- 7KS + 12K,
.- 3K1 + 4K0,
- 1K3 + 1K6,
- K30 + K37,
- K21 + K27,
- CONPOTHBJIEHHE 0OMOTKH KJ1anaHa
PETYAATOpa XOJNIOCTOIO XOAQ ........ — BTN - 8R5 + 10RS;
- COIPOTHBIICHHE NEPBUYHONH OOMOTKH
KaTYIIKH 325KHUTaHUsA (BBIBOABI 1 M 3) woiiiiiiiiiciieeceeeeieiane - 1RO;
- COMPOTHUBIEHHE BTOPHYHOH 0OMOTKH
KaTyIIKH 320KHUTAHUA ....ooveerinieniiienenescrcneeneeanes et - 8K0 + 10K;
- COMPOTHBIIEHHE AAaTUYHKA 0OOPOTOB KOJIEHYATOIO BAJIA .............. - K15+K25.

PACITIOJIO’KEHME BbIBOJIOB PA3LEMOB

6 37.3839.40:41:42.43 4.
R

a) 6)

Puc. 2.64. PacnonoxeHue BHIBOIOB:
a - pa3bema TOIIMBHOIO Hacoca; 6 - pasbeMa XKryTa CHCTEMBI BIIPBICKA.
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Puc. 2.65. CxeMa MHKPONIPOLIECCOPHO# CHCTEMBI yripaBienus asuratenem (MCY]I)
¢ kotporuiepoM “CumeHnc” uaentudrkauHoHHbIH Homep 7700107796:

1 - cBeuH 3aXHraHus; 2 - KaTylKa 3aKMraHus 1-ro ¥ 4-ro uMIMHAPOB; 3 - KaTyIKa
3a)XKHUraHus 2-ro ¥ 3-ro WWIMHAPOB; 4 - KOHTPOJLIEp; 5 - TOMEXONOAABIAIOHNIA GUIBTD;
6 - BBIKJIIOYATENb 3aXKUraHUA; 7 - KOHTpoJbHas Jamna aAnarHoctHku MCV]L; 8 - Taxomerp;
9 - ToruMBHBI Hacoc; 10 - akkymynsropuas Garapes; 11 - dopcysky; 12 - knanan
perynsaTopa XonocToro xofa; 13 - pene TonnMBHOIO Hacoca U CHCTEMBI BIPHICKA;

14 - naTumk ckopocTH; 15 - KOMOKa AUArHOCTHKY; 16 - naT4uK (ha3bl) nonoxeHus
pacrnpefenuTenbHOro Bana; 17 - maruuk o60poTOB KOJIEHYaToro Baia; 18 - marumk
TIOJIOXKEHHS IPOCCENbHOM 3acnoHKY; 19 - naryuk aetoHauuy; 20 - JaTYUK KUCIOPOAA
(nam6aa-3oun); 21 - aTYUK TEMIIEPATYPhl OXJIAXKAAIOUIEH XXUAKOCTH; 22 - TaTYHK
TeMIlepaTyphl BO3/lyXa BO BITYCKHOM Tpybomnposoze; 23 - qaT4uk abCONOTHOIO 1aBJICHHS;
X1 - pa3seM K1anaHa NpoxyBKH afcopbepa CHCTEMBI YIaBIMBaHUSA NApOB TOIUIMBA;
X2 - pazbeM nagenu yripaBieHHs KOHIHLHOHEPOM; X5 - pazbeM KryTa CHCTEMBI BIPBICKA
JUIS COETUHEHHA C CUCTEMOH 3n1eKTpoobopynoBaHHSA aBTOMOGHIIA.
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B cucreMe pacnipesenieHHOro (MHOTOTOUYEYHOr0) BIPBICKa aBToMobmIs “Casitorop” ¢
koHTposiepoM “Cumenc” S113717120 npumensiores:

- JNIEKTPOKJIanaH xonoctoro xofa “Xuraun” AESP 207-17;

- popcynku “Cumenc”;

- perynartop AasnenHs “Bour” unu “Bebep”’;

- 6enzoHacoc (norpyxHo#) “Banbpo’;

- KaTymkH 3axuranus “Magneti Marelli” BAE 801;

- nam6bma-3ouA “bom” LSH25.

KoHTponbHas namra BCIIBIXHBAET NPH BKIIOUEHHH 3aXKHTaHHs Ha 2 + 3 CEKYHIBL.

CucTeMsl CaMOAMATHOCTHKH HET.

Kakx nokaseiBaer npaktHka Ha aBroMobune «Cesatorop» nocne 70 Thic. kM npobera
pacxofi TorutMBa MoxkeT yBenuuutcs Ha 10 + 15% 6onbie, yem nonoxexo. OnHako npu
3TOM XapaKTep ABMIKEHHS HE U3MEHAETCSA: HH PbIBKOB, HH NIPOBAJIOB, YBEPEHHBIH Pa3roH
JIETKHUH MyCK.

Ecnu BuauMsle aedekTsl He NPOABIIAIOTCA, TO MPHAETCS NOCIEA0BATENBHO IPOBEPATH
BCE Y3IIBI.

CHayasla IpOBEpPETE XOAOBYIO - MOPOi NMOAKIMHUBILHE TOPMO3HbIE LHIHHAPHI WU
MOJICITY LUIEHHBIE KOJIECA U T. /I, TPEOYIOT Ha CBOM PacXOAbl JTMIUHMH TUTP 6eH3uHa (cM. Tabm.
2.19)

Ecnu ¢ MexaHHKOiT BCE HOPMaJIBHO, MOXKHO NEPEXOAMTH K ABHraremto. IIposeputs
KOMIIPECCHIO M 3a30pbl B KJIaNaHax, ¢a3bl ra3opacnpeneneHus - €CIH U 3T0 B HOPMeE, TO
MOJKHO MPOBEPATH EMEHTBI CHCTEMBI BIPBICKA.

Hauunats JIYYHIE € JaTYHAKOB CHCTEMBI.

HpOBepﬂTb JAATYUKH TEMIIEpATyphl BO3AYyXa H OXJIKIAIOMIEH JKUAKOCTH - Jy4ylue Ha
XOJIOAHOM JIBUIraTeNe, KOrla UX NMOKa3aHHUs OJUHAKOBBIC.

JlaTuMK TeMmeparypsl BO3IyXa YCTaHOBIEH Ha MaTpyOKe, COSAUHSIONIEM KOPITYC
BO3AYLIHOTO (bUNETpa ¢ y3710M ApOCcensHOM 3acioHKH (puc. 2.66-a). [lpu oTkase 3Toro
Jlatynka OMOK yIpaBneHHA HE CMOXKET TOYHO ONpPEAENHTh BECOBOE KONMYECTBO BO3MYXa,
NOCTYMAIOWIEr0 B UMIHHAPBI, H COCTaB CMECH OTKJIOHAETCS OT ONTHMAJbHOIO, YTO
CKa3blBa€TCA Ha pacxofe. IDTOT AAaTYMK MOXHO MNPOBEPHTH MYILTHMETPOM (CM.
"KOHTpPONbHBIE TapaMeTphl").

a) 6)

Puc. 2.66. PacrionoxeHue 1aT4HKOB TEMIEPATYPBI:
a - Bo3Ayxa; 6 - oxJaxaaoweH JKHAKOCTH.
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JaTuHK TeMneparypbl OXJIaxkAalomieii *KHIKOCTH PacloliokeH B natpybke Ha
ronoBke OJIOKa UMIHHAPOB CO CTOPOHBI MaxoBHKa (pHuc. 2.66-6). HeucnpaBHEIH aaTunk
co3jaer TPYAHOCTH TNPH MYCKe KaK XOJIOQHOIO, TaK M ropsdero asurarens. Hampumep,
MOTOp XOJIOAHBIH, a JaTYHK COOOLIAET KOHTPOIIEPY NOXHBIA cuTHaN «ropauyui». Torna,
KaK M IOJIOKEHO B 3TOM CJIy4ae, KOHTPOJUIED YMEHbIIAET BpPeMs BIPBICKA M IBHMIaTENlb
MOXeT He 3apaboTaTh: cMech cnuuikoM GegHa. M Haobopot. [{Burarens ropaumii, a «mo
JATYMKY» OH XOJIOAHBIH, TOTAa KOHTPOJUIEP YBENHYHBAET BPEMs OTKPBITHS (POPCYHOK - B
UMJIMHIDPBl TOCTYMAeT CIMIIKOM Ooratas cMech, 3arpyiHsas myck. Takue OTKIOHEHHS
COCTaBa CMECH OT ONTHMAJIBHOTO BO3MOMKHBI U Ha XONY. Pe3ynbTar -- NOBBILIEHHBIH pacxon
toruuBa. IlpoBepseM JTOT AaT4MK TaK JXe, Kak OaTYMK TeMIIEpaTypel BO3gyxa (cm.

"KOHTpObHBIE Mapamerphl"). Ecnu mapamerpsl B HOpMe, MEpPEXOAMM K CIEAYIOIEMY
3NEMEHTY CHCTEMBI.

JlaTyMK KHMC/10poaa YCTaHOBIIEH B IpHEMHOI Tpy6e BeimyckHOH cucteMel. OnHpasichk
Ha ero jaHHble, OJIOK YNpaBleHHs JONOJIHUTENBHO KOPPEKTHPYET BPEMs OTKPBITHA Dopcy-
HOK - Tak, 4YTo0BI COCTaB Nony4yaeMol cMecH obecreduBall ee NMOJHOE CTOpaHHE ¢ MMHH-
MyMOM BpenHbIX BbIGpocoB. [Toka3anus 3Toro JaTyvMka BETMUMHA IIEPEMEHHAs, BCE BpEMs
MeHstolasica B npexenax ot 50 + 100 go 850 + 900 MB. [lnsg ucnpaBHOTO AaTYHKa pa3sHHLA
MEXIY MAKCHMaJIbHBIM U MHHMMAJIbHBIM 3HaU€HHAMH NODKHA ObITh He MeHee 500 mMB.
ITpoBepsaTk ero HyX»HO Ha NporpeToM aBuraresne. IIpu oTkase KMCIOpOAHOro AaT4MKa 610K
yTpaBJeHUs NEPENIET B PEKUM KOPPEKTHPOBKH COCTaBa CMECH M PACXOJ TOIUIMBA MOXET
yBCNUYUThCA. Ecnu narymk B NOpAAKE, NMOBEpbTE NaBEHHE B TOILIMBHOH CHCTEME.

IIposepka naBneHus B TOILTMBHOH cucteme. OHO AOMKHO cocTaBnATh 2,5 + 0,2 6ap
(xoHTpOonupyeTcs no MaHoMmeTpy). Ecnu naBneHue B pamiie BbIIIE HOPMBI, TO 4Yepe3
tdopcyHky mnpoiiner Gonbuie TOMNIMBA, a GecrnpenenbHO KOPPEKTHPOBATh COCTaB CMECH

KOHTPOJUIEP He B COCTOSHHM. B Takux cllyyasix yalle BCEro BUHOBAT PETYNATOp AABJIECHHUSA
(puc. 2.67).

Puc. 2.67. MecTo pacnonoxeHHs
peryjaTopa JaBIeHHA.

JlaTuMK a6COIOTHOrO AaBJIEeHHsi YCTAaHOBJIEH Ha apKe NPaBOro MEPEHEro Koneca
PAAOM C JUATHOCTHYECKHM pazbeMoM. JIroGrle H3MEeHEHUs JaBIEeHHs BO3yXa BO BITYCKHOM
KOJUIEKTOPE MOTYT YKa3bIBaTh Ha KaKHE-TO OTIJIOHEHHA B COCTAaBE CMECH, NOCTYMAIOLLEH B
uMIMHApEL. Hanmpumep, Ha XONOCTOM XOXY pa3pexeHHEe B KOUIEKTOpPE NOKHO ObITh B
npenenax 330 +380 munnubap, u ecnu oHO uyTh HUXKeE - 270. KoHTponiep BocipuHUMaeT
9TO KaK CHTHAJI O NPUOTKPHITOH APOCCENbHOM 3aCIOHKE: B LIMIMHApPH MOCTYNaeT Gonblie
BO31yXa, 3HAUHT, HYKHO 10OaBUTH TOILTHBA. Y] KOMITBIOTED AEPKUT POPCYHKU OTKPHITHIMH
4yTh A0JblIE. PeasibHO pacxos BO3ayXa, BO3MOXKHO, HE BO3pOC, @ BOT TOILTHBA!

HUrak, oTOpoCHB OfHO, APYro€ MOXHO NPHIATH K BBIBOLY, YTO CKOPEE BCETO PAacXOx
TOIUIMBA BBIPOC H3-3a Kalnpu3oB AaT4yMka abcomoTHoro paeieHus Bosgyxa. Ilocne ero
samensl annerut F3R noybasuncs.
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Ta6n. 2.19. BiusHue XapaKTepHbIX HEHUCIIpAaBHOCTEH aBTOMOGHIA Ha pacxXon TOIUIMBA W
BBIOPOC TOKCHYHBIX BEIIECTB.

[3
s °
z L U3meHeHue copepxanus
£ X TOKCUYHbIX BellecTB
2 x PN B8 BbIXsione,
Q - o
Yanbin Xapaktep v npuuuHa S o 25| I
arperartbl HEeUCcnpasHoOCTH oy g INS| Sao
5ye| 225| 398
©
FAEEHE R
Toc|Ssq|cal
HapyweHue perynuposku
CUCTEMbI XONOCTOro xoAa:
- nepeoboraliueHue ropioven
cMmecw; _ |60+75 - 1,75+23] +34+40 +30+35
- nepeobeaHeHNe roproyen
cMmecu. 8+10 - 1,0+15 +10 =11 +12 +14
HeucnpasHocTb npusoaa
Kap6toparop| XOHOMal3epa:
- paHHee BKIIOYEHNE; 34 45| +2+3 {4,0+6,0 +35 + 60 +40 + 48
- NO3HEE BKIMIOYEHME. 25+37( -2+3 |3,0+5,0 5+:8 +10+ 20
HerepmeTuyHocTb knanaHa
3KOHOMan3epa. 60-70| +2+3 [6,0+8,0 +40 + 55 +60 + 70
YMeHbLIEHNEe ypOBHS Tonnu-
Ba B NONNABKOBOW KaMepe
Ha 3 MM, 15+29 - 4,0+6,0 +20 + 30 +50 + 82
Harap Ha anekTpopax. 25+35| -2-3 | 15+2 +1+1,8 +35 +40
HapyweHue 3asopa me;
Ceeun angKYI'pOAaMM: pa mexay
3aXKUraHus
- B CTOPOHY YBENUYEHUS, 15+20(-1,5+20,8+1,5 +0,5+1 +14 + 24
- B CTOPOHY YBENUYEHUS. 17 +28(-2+251 18+2 +1+2 +20 = 30
LHwnunapo-
nopuHesan | CHUXeHWe koMnpeccum B
rpynna unnuHAapax asuratenst Ha 15+18|-8+10| 10+12 +60 + 80 +140 + 220
0
newrarens BenNuYuHy Ao 25 %.
3aTsihkka NOAWUNHUKOB
rnaBHON Nnepeaayu,
CTynunL KONEC u 30+60|{-6+12] 16+ 18 +80 + 110 +120 + 160
TOPMO3HbIX GapabaHos..
CHwkeHue QasneHus B
WKWHAaX OT oNTUManNbLHON
BeNNYUHS!, %:
Arperatbl | na 10 = 15; 25+35| -2+3 | 35+4 +25+ 35 +30 + 40
aBToMob6unsa| Ha 20 + 25. 10+15( -3+4 8+9 +45 + 50 +40 + 50
OTKOHEHWE OT HOpMbI B
CXOXAEHUWN NepeaHnX 45 + 62 - 3+4 +26 + 38 +28 = 43
Konéc Ha 1 MMm.
HapyweHue perynuposku
cuenneHns. 20+24 - 1+15 +20 + 25 +22 + 28
MoHwxeHne Temneparypbl
OXNAXAALLEN XKNAKOCTU
Ha Kaxgble 10 ° ot onTu- 10+70{-1+15! 1,8+2 +32 + 45 +35 + 48
ManbHOW BENUYUHDI.

Ha pacxon ToniBa BIHSAIOT TakKe U ApyTHe (HaKTopbl, 0 HUX YUTAHTE HHIKE.

5 3axk 28
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BJIHAHUE PATHYHBIX ®AKTOPOB HA PACXOJl TOIUIMBA

Ecnu nna Bac uMeeT 3HadeHHe - pacXoq TOILUIHBA, TO HEOOXOAUMO HUMETh BBHAY, YTO
3aech Hanbolee cepbe3HbIC pe3ePBbl CKPBITHI HE B CUCTEME 3a)KMTaHH, a B MaHepe (CTune)
e3abl Ha aBromoOune. Kak moka3anu uccnenoBaHMsA, NMPH NMIaBHOH e3ne (6e3 peskux
pa3roOHOB M TOPMOXEHHMH), OTCYTCTBMM OaraKHMKa Ha KpBIle M JIMIUHUX Belleid B
OarakHuke aBTOMOOMIIS, NMOJIEPXKUBas ONTHMAIGHOE NABIEHHC B LIMHAX M BBIKIIOYAsL
JBUTaTeNb NPU OKHMAAHHM 3€JI€HOTO CHTHaja cBeTodopa, MHOTIA YAaeTcs CHHU3HTH
JKCIUTyaTaUOHHBIH pacxon Tornusa 10 40 % !

HemanoBaxHBIM GaKkTOpOM ABIAETCA H CKOPOCTh, C KOTOPOH Bbl MPHBHIKIIN €31HTh.
Crnenyet y4uTHIBaTh, YTO YEM HIXKE CKOPOCTH, TEM MeHblIe notpebnenue bensuna. Tak, Ha
3aTOPOJHBIX TPaccaX, PEKOMEHIYETCs E3AUTh CO CKOpocThIo 10 100 km/4.

BoauTenu mNpHBBIKIIME HCIONB30BATh PEKHUM TOPMOKEHHS JBUIaicleM HpH
BKJIIOUEHHOH Iepeaaye, SKOHOMAT GoJblue TOIIMBA, YEM T€ KOTOPBIE PE3KO TOPMO3AT Y
cBetodopa MK Ha NMOBOPOTE, T. K. B 3TOM PEXHUMC TOIUIMBO B JIBUTaTelb IIC NOCTYyNAeT.

Yro kacaercs konéc, To 4eM Gorblie Harpy3ka Ha LIMHY H HMJKE JaBICHHUE B Hell, TEM
Gonbuie >t norepu. [110xo KaTATCs IWHHBI M IPH HEBEPIIOM «cXoxkaenu». HeakHo BexyT
cebs B TOM OTHOLICHUHM M 3aaybeBLIMe HAa MOpo3e. Xyxe KaTATCA MO TBEPAOMY MOKPHITHIO
3uMHHE U «Oe31opokHbIe». beckaMepHBle - Myyiue kaMepHbIX. ECTh M 1pyTHE 1110aHCH, HO
W Ha3BalIHBIX XBaTHT, YTOOBI CAENATh CIEAYIOLHI BEIBOI: B HENAX 3KOHOMHH KOMILIEKTYHTE
aBTOMOOHUNIb COOTBCTCTBYIOIIMMH LIMHAMH, CICAUTC 3a JABIEHHEM, YINIaMH YCTAHOBKH
KOJIEC, @ B MOPO3 HC BBIXOANTE Ha BEICOKYIO CKOPOCTB, TI0Ka «00yBKa» HE pa3orpecTcs.

B naie BpeMs aBTOMOOMIIM Pa3sHBIX NMPOM3BOAHUTENCH BO MHOTOM CXOXH. JTO NpO-
JIMKTOBAaHO TPeDOBaHUSAMH AIPOAMHAMUKH, KOTOPLIC HYMHHO «YBA3aTh» C TPALULIUOHHOIA,
JtoKa3aBlIeH MPaBo Ha XU3tb, KOMIIOHOBKOH MaILHUIIBL.

A BoOT U pesynsratr. Ecan ko3ddunnenT asponuHamuucckoro conporusieHus (Cx)
Kiaccuueckux «XKuryneit» pasen 0,5. To y BA3-2112 - okono 0,32. CoBcem Hemmoxo ais
MaUIHHbI ¢ IPUIMYHBIM JOPOXKHBIM MIPOCBETOM. YMEHBWHB €r0, MOIIIH elle CHU3UTH Cx, HO
KaK Toraa e3auTh o kongoouHaM? Uro xe paer Cx = 0,3 smecto 0,57 I1pu Toii xe no6oBoi
TUTOLAX MAILMHBI 23POIHHAMHYECKOE COMPOTHURIEHHE Ha 67% MeHbLIe!

BrpoueM, y Kax0ro U3 Hac KOHKPETHBIH aBroMoOu:b co ¢cBoUM Cx M YMEHBUIHTH
€ro, eclii TOBOPUTE O JOCTYNHBIX CPEACTBAX, TPYAHO. He cranels xe 3aKkienBaTh CKOTYEM
wenu U KonmecHsic apku! BaxHee He yBennuuBath conportuBicHHe. CkaxeM, OYeHb
nonynApHel 6araKkHUKH MoBepX Kpblk. Kto 6ynet cnoputh - ynobHO, HO Ipy3 Ha HHX
CHJIBHO TMOPTHUT adPOIWHAMMKY: CONPOTHBIIEHHE PAcTeT BCIEACTBHE yBenHueHHs kak Cx,
Tax W N0OOBOH miowanu (KCTaTH, OT MOJYMETPOBOH KOpOOKM Ha KpBINIC «IECATKa»
notepsAeT OOJNbIIE, HEM KILIECTEPKA»).

IMopo#i HawM KeNaHus He BOUCHIBAIOTCA B «(bU3HUCCKUE peanuy. Ecnu B xapy Mol
OTKpBIBAEM OKHAa M JIOK - 3TO BIONHE JoruyHo. Ho cToMT nu kaTaTh Ha MaiiMHe
COMHHMTENBHBIH TIaCTHKOBBIA «obBec»? OT croiinepa MMM KO3bIpbka MOPOH HHKAKOro
TOJIKY, @ CONpoTHBIeHHe Gonblue. CTOUT JIM YCTaHaBIMBATh HEONPABIAHHO «Pa3NIAlUCThIE)
UIMHBI, PAaCIIHPATH KOJE0, BCUIATh «KEHI'YPATHUK WIIH 3aMpaTh Ky30B?

A3poarHaMHYeCKHeE CUIIBI KOBapHBI M PaCTyT «I10 KBaipaTy CKOPOCTH». YBenuuuTe €€
BUETBEPO, 2 CONPOTHBJIEHHE NOAHMMETCA B 16 pa3!

N yx 0 ueM MHOTHe Aaxe HC MOAO3PEBAIOT - 3TO O POJH BCTpeuHoro Berpa. OauH
npumep: Ha cougomerpe «100», Ho B 106 ayeT Kpenkuii Betep co cBoei cKopocThio - 40
KM/4. ADpOIMHaMHYECKOE COMPOTHUBIIEHHE MALIUHBI ONPENENAETC CYMMapHOH CKOPOCTBIO
NOTOKAa W, 3HAYMT, BelpacTeT BaBoe. [IBurasce ¢ GonbIOif CKOPOCTBIO MPOTHUB BETpa, O
TOITMBHON 3KOHOMHYHOCTH MOXHO 3a6BITh.

ITonBenem wutor. DKOHOMMYHAs €37a Ha MCIPaBHOM aBTOMOOMJE CBOAMTCA K
CHHXKEHHIO O MHUHMMYMa BCEX CHJI CONPOTHUBIIEHUS U BhIPAGOTKE PalIMOHAIIBHOTO CTHIIA
e31bl.
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2.4. MUKPOITPOUECCOPHASI CUCTEMA YIIPABJIEHUA JABUTATEJEM (MCYN)
C KOHTPOJJIEPOM “ITVS-6F”
(aBTOomMobueii BA3-21213 ¢ aBurarenem “BA3-21214” 1,7 ).

OBILIEE OIIMCAHHUE

MuxponpotieccopHas cucteMa ynpaeneHus asurateneM (MCVY]I) c ueHTpanbHbIM
BrpbickoM TorutuBa (puc. 2.68), obecnieunBaeTt BeinonHeHne HopMm EBpo-I1 Ha TokcHuHble
BBIOPOCHI M MCIapeHHs NPH COXPaHEHMH BBICOKMX €3I0BbIX KAa4E€CTB M HHU3KOIO pacxoja
TOILTHBA.

IToMuMoO ympaBneHus BIPHICKOM TOIUIMBA KOHTPOJJIED YMpPAaBAfET BpeMeHEM
HAKOIUIEHHs SHEPTHH B KaTYIIKaX 3a)KUIaHUA U MOMCHTOM 3a)KMIaHM#, YACTOTOH BpaILEHHUS
KOJIEHYaTOro BaJjia Ha PeXHMME XOIOCTOro X0aa, 3eKTPoOen30MacocoM, MpoyBKOi afcop-
6epa cucteMbl ynaBnuBaHHs nmapoB OensuHa, koHTponbHoit namnoil « CHECK ENGINE»,
pacnooXeHHOH Ha nmaHenu npubopos, 1 My(dToil KOMMpeccopa KOHAHMLMOHEpaA (ECIH OH
yCTaHOBIIEH).

Kpome Toro, koHTposiep 00ecrneyrBaeT B3aMMOJEHCTBHE C BHELIHHUM JHArHOCTH-
yecknM npubdopoM. Konogka qMarHOCTHKH HaxoMTCSA B CAJIOHE aBTOMOOMIIA MOA PYIEM.

KoHTponnep MMeeT BCTPOEGHHYIO CHCTEMY [IMAarHOCTHKH, KOTOpas OIpEAensier
HaJMYME M XapaKTep HEMCNPaBHOCTEHW M CHTHAIM3MPYET O HHUX BOIMTENIO BKIIOYEHHEM
kouTponbHoit 1amnsl «CHECK ENGINE», pacnionoxeHHo# B koMOHHALHMH IPHGOPOB.

BriroyeHre NaMmbl [pH JBIKEHWH HE O3HAYaeT, YTO [ABUrarenb HeoOXOIHMO
HEMEJUIEHHO 3arfyllNTh, a CBHAETENBCTBYET O HEOOXOAMMOCTH INPOBEPKH IBHrareis B
BO3MOXXHO KOPOTKHMH CPOK.

KoHTponnep uMeeT aBapHiiHble peXXHMBI, obecneunBatomye 61M3Ky0 K HOPMaJIbHOM
paboTy aBTOMOGHIIS PAKTHYECKH IIPH BCEX HEHUCIIPABHOCTSIX.

COCTAB CUCTEMBI

KouTpoJuiep, pacnonoxeHHbIH 1noa OOHWBKOH J1€BOH MaHeNW nepeika B 30HE HOT
BOJMTEIS, ABJIAETCS LEHTPAJIbHBIM YCTPOHCTBOM CHCTEMBI yNpaBieHHs apurareneM. OH
MOCTOAHHO MOMy4aeT MH(OPMALHIO OT Pa3IMYHbIX JaTYHMKOB M YNpaBIseT CHCTEMaMH,
BIIMSAOLLMMH Ha TOKCMYHOCTD BEIOPOCOB M pabo4He MoKa3aTeaH aBTOMOOHIIS.

Kourponnep mnomaeT Ha pasjiMyHblE NATYMKH M HMCHOMHHUTENBHBIE MEXAaHH3MBI
curHasnsl ¢ HampsbkeHveM 5 M 12 B. Ha HekoTOpele M3 HMX CHTHaNbl MOJAIOTCS 4YEpe3
PE3UCTOPLI KOHTPOJUIEPA, UMEIOILIME CTONb BHICOKOE HOMHHAIBLHOE CONPOTHBIEHHE, YTO
IpH BKJIIOYEHHH B Lienb KOHTPOIbHOM JIAMIIOYKH OHAa He 3aropaercs. B GonmbumHCTBE
cllyyaeB M OOBIYHBI BOJNBTMETP HE JA€T TOYHBIX IOKA3aHHMH B CBA3M C €ro HU3KUM
BHYTPEHHHM CONPOTHBIIEHHEM.

JUI1 TOYHOrO KOHTPOJIS HAaNpsDKEHMS BHIXOJHBIX CHTHAJIOB KOHTPOJUIEPAa HEOOX0auM
M poBOH BOIBTMETP C BHYTPEHHHM CONMPOTHRIIEHHEM He MeHee 10 MOMm.

OyHKIHM KOHTpOJLIEpa

KouTtponnep ynpaenser UCMOTHHUTENbHBIMM MEXaHM3MaMH, TAKHMH Kak (OpCYHKa,
MOZYJb 32)KHTaHHUS, PETYIATOP XONIOCTOrO X0Aa, HarpeBarellb 1aT4YMKa KHUCIOpOa, KIanaH
NpoayBKH aficopbepa U pa3TUYHBIMH pere.

Kontponnep obmennBaercs nnpopmauuei ¢ AIIC (ecnm oHa MMeeTcst Ha aBTOMO-
Oune) Ui 3anpellieHUs 3amycka ABHIraTeNns B Cly4yae HECAHKLIMOHMPOBAHHOIO OOCTYyINa.

Kourponnep BbImonHseT Takxke QYHKLHIO IMarHOCTHKH CHCTEMBl. OH MOXET ompe-
JIENIUTh HAJIMYHE HEHUCNPABHOCTEHN, CUTHAJIM3UPOBaTh 0 HUX BoauTemo Jammnoil «CHECK
ENGINE» u coxpaHuTb Kofbl, 0003HaYaIOUIME XapAKTep HEHCIPAaBHOCTH M IMOMOTAIOIINE
MEXAHHUKY OCYLIECTBHUTh PEMOHT.
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Ta6a. 2.20. Ha3nayeHue BbIBOIOB B pasbEéMax KoHTposuiepa [TMS-6F.

Ne
BHIBOJIA

Lemnb

1A

2A

3A

4A

Brixoa ynpasneHus peryasaTopoM XolocToro xosa (kiemma D).
Brixoa ympasneHus perynsatopoM xonoctoro xona (knemma C).
BbIxoz1 ynpaBneHus perylisTopoM XOJIOCTOro xona (kiemma A).
Be1Xx0J ynpaBiaeHHs PEryasITopoM X0JI0CToro xoaa (kiemMma B).

Hanpﬂx(el-me Ha KOHTAKTaxX TPYAHO NMPEACKa3aTh, U €ro UBMEPEHHUE HE OCYUIECT-
BJIETCA.

6A

Bxoj HanpshxeHHs akKyMYJISITOpHO# Gartapeu.
INocTosHHOE MUTaHHE KOHTPOJLIEPa OT 6OPTCETH aBTOMOOHIIS, B TOM YHCIIE, TIPH
BBIKJIIOYEHHOM 3axKHranuy. HanpskeHue nocTynaeT yepes npeoXpaHUTelb.

7A

Bxon curnana aatyuka abCoNOTHOrO JaBIeHHs.

Jatuuk onpesienser JapneHHe BO BIYCKHO TPyOC ¢ MOMOLBIO HEGOIBILIOTO
1IaHra, MAYIETO Ha IaTYMK C KOPIlyca ApPOCCenbHOM 3acnoHkH. Hanpsikenne
BBIXOJJHOTO CHIHAJIa JaTYMKa MEHSAETCS NPEMMYLIECTBEHHO B 3aBUCHMOCTH OT
H3MEHEHHA JABJICHHSA BO BITyCKHOH Tpy0Oe, HO TAK)KE MOKET H3MEHATLCS NPH
H3MEHEHHH 6apOMETPHUYECKOrO JaB/IE€HHs UM BHICOTBI HaJl yPOBHEM MODSI.
OTOT CUTHAJl XapaKTepH3yeT Harpy3Ky asuratens. [Ipy BIUIIOYEHHOM 3aXKHMIaHH
u HepaboTaloleM aBHrarene (BLICOKOE JaBJeHHE BO BIyCKHOM KOJUIEKTODE).
Hanpsokenne Bbie 4 B. TIpu pabore nBuratens naBneHue Bo BIycKHO# TpyGe U
HAIPsHKEHHE CUTHAJIA IaTYMKA CHHIKAETCSl.

8A

Bxon curnana 3ampoca Ha BKJIIOUYEHHE KOHAUIHOIIEpa.

Koraa Bbikiouatenpb KOHIIHHHOHEﬁa Ha MMaHEJIn IIpH60pOB BBIKJIIOYEH, HAMPAXKE-
HHE Ha KOHTaKTe OIHM3KO K HYIIO. KOoraa BBIKIIOYATENb BKIIIOYEH, HA KOHTPOJLIED)
NOJACTCSA HAMIPSXKEHHE 60pTCCTH.

10A

BbIx0j1 ynpaB/ieHHs pesic JEKTPONOA0rPEBATENs BIyCKHON TPYObI.

KoHnTtposnep BiI1I0YaeT pene npH BITIOTHEHHH ONPEENEHHbIX YCIOBHIA 110 Hall-
psXEHHMIO OOPTCETH, TEMIIEPATYPE OXJIaXJaloLIeH KUAKOCTH ¥ TeMNepaType
BO3/lyXa Ha Bycke. Kpome Toro, pese BIJTIOYaeTCs B peXKUME «AHArHOCTHYEC-
KOTO TECTHPOBAaHHA» (BbIBOJ «B» KONOAKH IHarHOCTHKH MEPEMKHYT C BBIBOJIOM
«A»). TIpn 5ToM HanpskeHHe Ha KOHTAKTe CTAHOBUTCS ONU3KKUM K HymH0. B 0T-
CYTCTBHE CHTHaJIa YNpapJIeHHs Ha KOHTAKTe MPUCYTCTBYET HanpshkeHne AB.

12A

BbIxos ynpaBieHHs pene aNekrpobeH30Hacoca.

Biutioyenne 3aXHraHus ABAETCA JUIS KOHTPOJLIEPa CUIHAJIOM Ha 3allMTKY pele
anexTpobeH3oHacoca. [IpH OTCYTCTBHHM CHIHAIOB JAaTYHKA MOJIOXKEHHUS KOJNEHYa-
TOTO BaJjla B TeYEHHE 2 CEKyH/, KOHTpOILIep BhIkIoyaeT peine. [Ipu noctyme-
HHH CHTHAJIOB JaTYHKa MOJIOKEHUA KOJIEHYAaTOro Bajla KOHTPOJUIEP BHOBb BKIIIO-
YaeT pele MekTpobeHsoHacoca.

13A

Beixon ynpapieHHs poRyBKoii aacopbepa.

KoHTponiep 3aMbIKaeT Lenmb Ha «Maccy» JUlsl 3alUTKH KIaraHa NMpOAyBKH af
copbepa. ITpu 3arnyineHHOM ABUraTesne HanpsHKeHHe Ha KOHTAKTe JOJDKHO ObITh
PaBHbIM HANpPSHKEHHIO aKKyMyJaTopa. [Ipu paboTatoliem ABUrarene Hampske-
HHE U3MEHsIETCS B AnanasoHe oT 0 B 1o HanpsbkeHus 60pTceT aBTOMOOWIIA.
YpOBEHb HANPSXEHHS 3aBUCHUT OT CKBRXXHOCTH YTIPABNIAIOILETO CHTHAJIA, TIOCHI-
JIAEMOTrO Ha 3JIEKTPOMAarHMTHLIH Ki1anaH aacopbepa.

15A

Berixoz ynpasnenus pene MydTbl KOMIIpeccopa KOHIHLHMOHEDA.

3aMBbIKaeTCs Ha MacCy JUIsi 3alIMTKH Pelie ynpasieHus My($hToil koMIpeccopa KoH
nuunoHepa. Hanpsokenne Hike 1 B, koraa koHTposulep 3anuThiBaeT pene. Ecian
KOHTPOJIJIEP HE 3alIUTHIBAET Pejie, Ha KOHTaKTe NMPUCYTCTBYET HanpshkeHHe AB.

16A

BbIxoz Macchl JaTuMKa MOJOXEHHS KOJIEHYaToro Baja.
Hanpspkenne Ha KOHTAKTe JOMKHO ObITh OIHU3KO K HYIIO.
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1B

Bxon «CuioBoe 3a3eMiieHHEY.
Hanpskenue Ha KOHTAKTE JOKHO ObITh OH3KHM K HYITIO.

2B

Beixon «3a3eMiieHHe 1aTYHKOBY.
HanpsxkeHue Ha KOHTaKTe JJO/DKHO ObITh ONMHM3KUM K HYITIO.

3B

4B

Bxon curnana jat4ymka TEMIEpaTyphbl OXJax/JIaronen )HIKOCTH.
Bxox curnana garymka reMneparypsl BO3yxa.

KonTposiep mochuiaeT mo 3TUM 1ENsM Yyepe3 BHYTPEHHHE PE3UCTOPBI Halpske-
HHUe +5 B Ha 1aTuMk TeMnepaTtypbl OXIaXKAaloUeH XKUAKOCTH U BO3/1yXa, KOTO-
prie IH)EIICTaBHH}OT co00it TepMUCTOP, BTOPHIM BBIBOJIOM COEJMHEHHBIH C Mac-
coil. JlaTuvK MEHSET CONPOTHBIIEHHC B 3aBUCUMOCTH OT TEMIIEPATYPhl BO3AyXa
Ha Biycke. [Ipy noBbILIEHNH TEMNIEPATYPhl HAMPSKEHHE HA KOHTAKTE YMEHb-
waetcs. [Ipu Temneparype Bo3nyxa 0 °C§) HanpsokeHue Oonbiue 4 B. [Ipu Hop-
ManbHo# paboueit Temneparype (85 + 100°C) nanpsokenue Huxe 2 B.

8B

Bxon curHana aBTOMOOHIIbHON MPOTHBOYTOHHOM cHCTeMbl (kieMMa 18).

Ha sToT kouTaxt 610k ynpasnenus AIIC nochL1a€eT KO-napob, KOTOPbIH CpaB-
HHBaeTcs ¢ HHOopMalLHeH, XpaHsuicics B MaMATH KoHTpoJiepa. [To pesynbrary
aHaIN3a Kola KOHTPOJLIEP IPHHMMAET PEellieHHE O BO3MOXKHOCTH 3aIycKa H pa-
6OTHI ABHraTes.

9B

Bxoj curnana quarHoCTHKH.

Konrakr coennHeH ¢ KOHTakTOM «B» KOJIOIKH AHarHOCTHKY (BBIBOJ «UArHOC-
THYECKOro TECTUPOBaHHUA»). Koria BbIBOA «IMarHOCTHYECKOTO TECTHPOBAHHS»
He 3a3eMJIEH, Ha KOHTAaKTe KOHTpOJUIepa PUCYTCTBYET HanpsikeHue 5 B.

Korza BbIBOA «IHarHOCTHUYECKOTO TCCTHPOBAHHUA 3a3EMJIEH, TO BO3HHKAIOLLEE
Ha KOHTaKTe KOHTPOJIepa HyJIeBOe HaNpsHKEHHe BbI3bIBAET ero paboTy B pexu-
Me IUarHOCTHYECKOro WK JKCILTYaTalIHOHHOTO 00C/Iy)KMBaHHS B 3aBUCHMOCTH
OT TOrO, paboTaeT JBUraresb UM HET.

10B

Beixon ynpaBnenust koHTponbHo# namnoit « CHECK ENGINEy.

Konrponnep Brmnodaer gamiry, 3aMblkast €€ uenb Ha Maccy. [Ipy BrmnoyeHHON
KOHTPOJILHOM JIAMIIE HaNpSKEHHE Ha KOHTAKTE JO/DKHO OBITh GIM3KHUM K HYIIO.
Korza koHTposbHas laMna BBIK/IIOYEHA, HA KOHTAKTE NPUCYTCTBYET HanpshkeHHe
Goptcetn. Kpome TOro, KOHTPOJLUIEP MCIO/BL3YET AAHHbIH KOHTAKT /1Sl BblAAYH
HeobxoanMon nHdopmaimu Ha 6ok ynpasnenus AIIC.

13B

BhIxos CHrHasa 4acToThl BpalI€HHUS KOJICHYATOro BaJja.
BsixoaHoi MMHyJIbCHLIﬁ CHI'HAJI HA TaXOMETP. YacToTa cneoBaHus HMITYJIbCOB
paBHa YABOCHHOH 4aCTOTC BPallCHUS KOJICHYATOro Bajla ABHUraTelii.

14B

Bxon curiana aaTyMka nonoXeHHs KOJIeHYaToro Baja.

I1pu BpallleHHH KOJIEHYaTOro Baja ABUraTelIs Ha KOHTAKTE MPUCYTCTBYET CHIHAJI
HaIpsDKEHUs NICPEMEHHOTO TOKa, OIMM3KHiA 1o (bolqme K CHHYCOHM/I€, C YaCTOTOH U
aMILTMTYOM, IPONIOPLHOHATLHEIMHU 060opoTaM. 1IpH BIUTIOUEHHOM 3aXKMTaHHH 1
OTCYTCTBHMH BPAlLE€HHs KOJIEHYATOro Basa B C/Iy4ae MCIIPAaBHOM LIENH AAT4HKa,
HarpshKEHHE Ha KOHTAaKTe paBHO HYIIIO, a B Cilyyae oOpbIBa B 11enH 61u3ko k S B.

4C

Bbixo ynpasneHus GopcyHKo#.

Hanpsikenne 60pTceTH MOCTyMNaeT Ha JaHHBIH KOHTAKT Yepe3 0OMOTKy (opcyH-
k. KOHTpomIep MMITyIbCHO 3aMBIKAET 1IETb HAa MACCY B COOTBETCTBHH C 4acTo-
TOH BpalleHHs KOJIEHYaToro Bajia. JUTHTENbHOCTh UMITYJIBCOB BIIPHICKA 3aBUCHT
OT pe3KrMa paboThl ABHraTens.

7C

8C

Bxon OI\])aHPl"lPlTCHSI TOKa LUCIH q)OpC)’HKP[.
ﬂaHHblH KOHTAKT COCIHHEH C KOHTAaKTOM «C8» KOHTpOJUIEpA.

BhIxo1 orpaHH4MTENs TOKA LEMH (HOPCYHKH.
JlaHHBI KOHTAKT coenHeH ¢ KOHTaKkToM «C7» KOHTposuepa.

KonTponnep HCMONL3yeT JaHHYI0 NEPEMBIUKY JUIS 3aMBIKAHHS LIETH YTIPaBIIe-
HUS rgopcym(oﬁ Ha Maccy 4Yepe3 BHYTPEeHHHH orpaHH4MTENDb ToKa. Eciii nanHas
UeNb-NePeMbIYKa PA3OMKHYTa MM OTCYTCTBYET, TO JABUraTeNb HE 3aMyCTUTCA.
Ecnu uenb 3aMKHYTa Ha «Maccy» B 0OXOZ OTpaHHYMTENS TOKa, TO JBUraTelb
MOXeT paboTarh, HO C yXyAiieHrneM pabounX noKas3aTenei 1 e3710BbIX Ka4eCTB.
BrnocneacTBHH 3TO NPUBEAET K BHIXOAY M3 CTPOst POPCYHKH.
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9C

Brixon Maccel 1aT4MKa KHCIOPOAA.
KoHTakT coeiMHEH ¢ «Maccoii» ABHUraTess Yepe3 KOHTPOIIep.

14C

Boixoa ynpasieHHs 3aXXurauueM | ¥ 4 quiIHHApOB.

[To 3T0# 1ICTIM KOHTPOJIIEP NMOCHUTAET UMITYIBCHBIA CHTHAST YIIPABICHUS KOMMY-
TAaTOPOM KaTYIIKH 3aKHraHus 1 v 4 IMIMHAPOB Ha KonTakT «By» Moxyns 3axu-
TaHHs.

16C

Bxoz cMrHana HanmpsbkeHus € BRIKIIIOUATENs 3aXuranns (kiaemwva 15).
Curnas ¢ BBIKIIOYATCIA 3aXKHTaHUs HE ABJIAETCS MUTaHUEM KOUTPOJLICPa, OH
MHGOPMHPYET KOHTPOJIIEP O TOM, YTO 3a)XKHraHue BKIoueHo. HailpshkeHune paBH(
HanpshKeHHIo 60pTCeTH aBTOMOG IS, KOT/Ia BBIKITIOYATCIh 3aXKHIaHHs! HaXO/MTCS
B ITOJIOKEHHH «3aKHTaHHCY WM «CTapTEPY.

5D

Bxoz curHaa AaT4MKa 1oJIoXKEHUs IPOCCENbHOM 3aCIOHKH.

HanpsiskcHHE NOCTOAHHOTO TOKA, 3aBUCALLEE OT CTENEHH OTKPBITHS [POCCENbLHON
3acnonku. Msmenscres B auanasone 0 + 5 B. Kak npasuio, Ha Xo10CTOM X0y
HanpsikeHHe Huke | B, a npH nonHocThI0 OTKPLITOH IPOCCEbHOI 3aC/IOHKe
HamnpsbkeHue Boliie 4 B.

6D

Bxon curnana OKTaH-TNOTCHLIMOMETpA.

Ha koHTakTe npucyTcTBYeT HanpshkeHHe noctosHHoro Toka 0 + 5 B B 3aBucH-
MOCTH OT MONOXEHHs BUHTA MOTEHLIHOMETpA.

8D

Beixon HAMNPsOKECHUs MMATaHUsA JaTYMKOB.
Beixon HalIPsXKCHUS IIMTaHUA HAa JaTYHK ITOJIOKEHHA IIpOCCCJIbHOﬁ 3aCJIOHKH H

JaT4uK abcoMOTHOroO AaBneHus. [Ipy BKIIOUCHHOM 32)XHTaHHH HAMPsOKEHHE
6nu3ko K +5 B.

9D

Bxoj curHana at4Mka KHCIOposa.
Jlatuuk KMcnopoaa uMeert anekTponoaorpesarens. Korna neurarens He pagoraer
Y JATYHMK NPOTPET, AaTYHMK OTpesieNsieT GOBbIIYI0 KOHLEHTPALMIO KUCIOpOaa B
BBIITYCKHOM KOJUIEKTOpE, M €ro BbIXoAHOe HanpskeHHe Hike 200 MB. TIpu pabo
TalollleM JBHraTesne, Mocie NporpeBa JaT4uKa HanpsKeHHe J0/DKHO GhICTPO Me-
HATbCS B AnanasoHe 10 + 1000 MB. Ecnu aaTunk He nporpeT WiH 3J1eKTpoIono-
rpeBarenb 1aTYdKa HEMCIIPaBEH, Ha Hero Oy/IeT MoJaBaThCs TOJIBKO ONOPHOE

HanpspkeHne KoHTpouiepa. OnopHoe HanpsbkeHue npeacrasiser coboi cra-
ounbHoe HanpsbkeHue 400 + 500 mB.

10D

Bxon curHana gaT4MKa CKOpOCTH aBTOMOOHIIA.
HanpsixkeHne 60pTceTH aBTOMOOHIIS MOCTYIIAET Ha 3TOT KOHTAKT YePe3 BHYTPCH
HHH pe3nucTop KOHTposUIepa. JlaT4uKk MMITYJIBCHO 3aMbIKAET LIEMb Ha Maccy.
YacTora HMIyIECOB M3MEHSIETCS B 3aBUCHMOCTH OT CKOPOCTH aBTOMOGHIIA.

11D

Bxoz/BbIX0/] AMArHOCTHKH.

KoHTaKT coeiHeH ¢ KOHTAaKTOM «M» KOMOIKH AXarHocTHKH. IIpy noaktoueHnn
npubopa TECH-1 xonTpomniep BbIaeT JaHHbIE JUATHOCTHKH B BUJE CEPUH
OBICTPO MEHSIOIMXCS OT BhICOKOTO (+5 B) Kk HH3KOMY (0 B) ypoBHIO HMITyBECOB
HarnpsikeHHs. JlaHHble NOChLIalOTCS MOCIEI0BATENBHO, T. €. OA11a YacTh HH(Op-
MaLHH 3a IPYro#, 10 Tex 1op, Moka Bcsi MHGopMauus He Oy/ieT nociaHa.

3areM npotiecc BO30OHOBIAETCS.

14D

Brixon ynpasneHus 3axxuraHuem 2 ¥ 3 LMIHHAPOB.

ITo 3T0ii LENH KOHTPOJLIEP MOCHITAET UMITYILCHBIH CHIHAJT YIIPABIEHHS KOMMY-
TaTOPOM KaTYIIKH 3a)KHraHus 2 ¥ 3 UMIHHAPOB Ha KOHTAKT «A» MOIYIS 3aXKH-
raHus.

15D

Brixon «3a3emiieHne JaTYMKOBY.

16D

Bxon «CunoBoe 3a3eMJICHHEY.
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Puc. 2.68. Cxema MCVY]] ¢ LeHTpaJIbHBIM BIIPHICKOM TOIIHBA,
asurarens "BA3-21214" ¢ koutponnepom ITMS-6F asromo6umns BA3-21213:
1 - cBeuM 3axKHUraHus; 2 - MOZYJIb 32XKUIraHus; 3 - aKKyMynsiTopHas Garapes; 4 - KOHTpoIIEp;
5 - BBIKJIIOYATENb 3aXKHUraHus; 6 - snekrpobeHzoHacoc; 7 - naHens npu6opoB (TaxoMeTp u
KOHTponbHasa nammna auardocruku "CE"; 8 - komomka mnpepnoxpanuteneit; 9 - AIIC;
10 - uunukarop cocrosiuus AIIC; 11 - dopeynka; 12 - BeiToyaTensb miagoHa ocBeleHus
caoHa B ABepH BoauTesns; 13 - pene onekrpobeHsoHacoca; 14 - pene BKIIOYEHNS MUTaHUS
CHCTEMBI BNpPBICKA; 15 - KoJIO/Ika AMArHOCTHKH; 16 - PEryasaTop X0I0CTOro X0/a;
17 - maT4MK MONIOXKEHNs KOJIEHYaToro Baa; 18 - [aTumk NoNoXKeHHs APOCCENbHOM 3aCIOHKH;
19 - parunk abcomorHoro aaeneHus; 20 - AaTyMK CKOPOCTH; 21 - AaT4MK TeMneparypbl
oXJIaXAAIoWeEH KUAKOCTH; 22 - JaTUHK TeMIeparypsl Bo3ayxa; 23 - CO - noTeHuUHOMETD;
24 - wianaH npoayBKH agcopbepa; 25 - qaTuMK KUCI0poaa; 26 - pene BKIIIOYEHHS dIIEKTPO-
MoJIOrpeBaTeNs BIYCKHOrO KOJUIEKTOpa; 27 - NOAOrpeBaTelbh BIYCKHOIO KOJLIEKTOpA.
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OBIIEE OITHCAHHE JIMAHOCTHKH

KouTtponnep ocyuiecTBiseT MOCTOSHHYK CaMOAHAarHOCTHKY MO pAny ¢yHKumi
ynpasnenns. [l coobuieHuit 0 mpuuHHaX HEUCTIPABHOCTEH KOHTPOJIIEDP HCIIONB3YET KOMBI
- KOTOpbIE€ MPEACTaBIAOT coboit aABy3HauHble uubpsl or 12 no 55. Ilpn obHapyxenun
HEHCNPaBHOCTEH B aMATH KOHTPOJLIEPA 3aHOCATCS COOTBETCTBYIOLIME KOAbI (Tabn. 2.21) u
BkiodaeTcst KoHtponbHas gamna «CHECK ENGINE».

KourpoabHas namuna «CHECK ENGINE» Haxoautcs Ha npubopHoil maHenu u
BBUTOMHSAET cleayowne QyHKUHH:

— OMNOBEIAET BOAMTENS O HEMCIOPABHOCTH M HEOOXOOMMOCTH MpPOBEAEHHS
TEXHHYECKOTO OOCTY>KMBaHMS B BO3MOXKHO KODOTKHI cpok. BIlOYeHHMC naMmbl He
O3HAYaeT, YTO JBUIATeNlb HEOOXOAMMO 3aITyLUHUTh, @ CBUAETENLCTBYET O HEOOXOANMOCTH
YCTaHOBJIEHHS! IPHYHHBI BKJTIOYEHHS JIAMITbl B BO3MOXHO KOPOTKHH CPOK.

— oTo0paxaeT JMarHOCTHYECKHE KOIbl, XPaHAWIMECS B MaMATH KOHTpolIepa
MIOMOTAIOILME B AHATHOCTHKE HEMCIIPABHOCTEH CHCTEMBI.

IIpu BKUTIOYEHHMH 3aXKMTaHWs KOHTPOJNbHAs JaMila 3aropaercsi, CBHIAECTENbCTBYS 00
UCIPaBHOCTH JIaMMoukH 1 cuctemsl. [Tocne 3anycka asurarens namna racuer. Ecnu namna
[POJOJDKAET TOPETh, TO 3TO O3HAYAeT, YTO CHCTEMAa CAMOAMArHOCTHKH OOHapyxuma
HEMCIIPABHOCTb. ECIIM HeMCIpaBHOCTH CAMOYCTPAaHAETCA, TO B OOJIBILIMHCTBE CIIyYaeB yepes
' 10 cexyHnm namma BBIKJIIOYACTCS, HO JUArHOCTHYECKHH KO COXPAaHAETCA B MaMITH
KOHTpOJLIEpa.

Ecnu namna npogo/mkaer ropeTh npu paboraroueM aBuraresne, Wi Habmomaercs
YXyoAUEHHUE €3/10BbIX Ka4€CTB HIIN TOKCHYHOCTH, TO HCO6XOII}{M0 OCYIIECTBHUTH «IMIPOBEPKY
JIMAarHOCTUYECKOM LICTIH».

Pa6ora namnsl «CHECK ENGINE» B ciydae HenmocTosiHHbIX HEHCIIPaBHOCTEH

B cnyuae venocrosnuo# HeucnpaHoctH namna «CHECK ENGINE» Brutiouaercst Ha
Bpems He MeHee 10 cex M 3areM BblIoyaeTcs. OfHAKO, IPH 3TOM COOTBETCTBYIOLIMI KO,
COXpaHAETCS B MaMATH KOHTPOJLIEpa 10 OTKIIOYEHHS IUTaHHs KOHTPOJJIepa.

CuMTbIBaHHE KOA0B

Konpl, xpaHswmecs B [aMATH KOHTPOJUIEPA, MOXHO CYMTHIBATh IO KOMHYECTBY
pkmouennit namnsl «CHECK ENGINE», npeaBaputensHo 3aMKHYB Ha Maccy
JINarHOCTHYEeCKHH KOHTAaKT «B» KOMOIKH JMAarHOCTHKU. DTO IpOUIE BCEro Cjenarsb,
HIepEMKHYB €r0 ¢ KOHTaKTOM «A», COEIMHEHHBIM C Maccoit aBurarens (puc. 2.69).

Tocie TOro, Kak KOHTAKTbl «A» U «B» OyayT MepeMKHYThI, HEOOXOANMO BKIIOYHTH
3axuranue. Jlpurarens npu 3ToM paborarh He pomkeH. B ator MmomenT namna «CHECK
ENGINE» nomkHa Bbiaate koa 12 Tpu pasa noxpsaa. [locnegosarensHOCT cliefyroias
(puc.2.70): ooHO BKJIIOYCHHE JIaMMbl, Nay3a, ABa BKJIIOYEHHS MOIAPAN, JUIMHHAA naysa
(o6o03Hauaro11as KOHEL KOJa) ¥ Tak €1E /Ba pa3a.

Kon 12 He siBnsieTcst konoM HeucrpaBHOCTH. OH O3HaYaeT, YTO CHCTEMA AHATHOCTHKH
KOHTpoJUIepa paboTact.

Ecnu koz 12 oTCyTCTBYET, TO 3TO TOBOPHT O HEMCIIPABHOCTH CHCTEMBI IMarHOCTHKH,
KOTOPY!0 HE0OXOANMO yCTPaHSTh.

Kaxxnpii 3aHecumiics ko BhLAACTCS TP pasa J10 nepexona K cienyrouemy. Ilocne
BBIJIA4H BCECX KOJOB, XPaHAUIMXCS B AMSTH, BCS MOCIEA0BATENLHOCTb IIOBTOPAETCS.

Tlocne YCTpaHE€HHsIT HEHUCIPABHOCTH H OYHCTKH BCEX KOOOB pPEKOMEHAYETCA

MOBTOPUTH [IPOBEPKY HAIMYMS KOAOB, A TOro, 4roObl yOEIHTHCS B IPaBHIbHOCTH
peMOHTa.
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Puc. 2.69. Buemnwnii Bug
KOJIOAKH JHAarHOCTHKH,
Ha PUCYHKE TaK )K€ M0Ka3aHa MepeMbluka
UCronb3yeMas Juisl BKITIOUEHHS peXXuMa
CaMOJHAarHOCTHKH.

Konomca JIMArHOCTHKH HAXOAHUTCA, CII€Ba 110] pyneM

Nay3a Mexny

Kofamun
2 =3 cex.

Puc. 2.70. Brinaua xona 12 namnoii "CHECK ENGINE".

CHECK MAY3A CHECK CHECK
ENDINE coxynab ENDINE ENDINE
1 1+1=2
Kona 12
12

Ta6a. 2.21. JlnarHocTHyeckue koas! HeucnpasHocteid MCVY] ¢ kontponnepom ITMS-6F.

Ne xona HeucnpasHocts
12 Hauasno pa6oTs! 6110Ka B pexHMe caMOIMarHOCTHKH
13 OTCYTCTBYET CUTHAJI € IaT4HKa KHcopoaa
14 Husknii ypoBeHb CHTHAJIA € JaT4YMKA TEMIEPATYphl OXNaXJaouel KHIAKOCTH
15 BpicOkHii ypOBeHb CHTHaJIa C JaTYMKA TEMIIEPATYPhl OXJ1aX at01ei KUIKOCTH
21 BbICOKHH YPOBEHb CHIHAJIA C AaTUYHKA MOJIOXKEHMS IPOCCENbHON 3aCIOHKH
22 Hu3kuil ypoBeHb CHTHaJIA C JATYHMKA MOJIOXKEHHUS! IPOCCENbHOM 3aCTIOHKH
23 BblIcokuil ypOBEHb CHIHAJIa C IaTYMKA TEMIIEPATYPhbl BO3/lyXa Ha BIycKe
24 OTCYTCTBYET CHIHAJ € JaTYHMKa CKOPOCTH aBTOMOOHIIS
25 Huskuil ypoBeHb CHTHaIa C JaTYMKa TEMIIEPATYpPbl BO3JyXa Ha BITyCKe
33 BbIcokuH YpOBEHb CHIHAJIA C AATYHKA aOCOMIOTHOIO JaBIeHUs
34 Huskuil ypoBeHb CHIHaJIa C IaT4MKa abCONIOTHOIO JaB/IEHHUs
35 OtxioHeHHe 060POTOB XOIOCTOrO X0Aa
42 HeucnpaBHOCTb 1LIENHM YNPaBIeHUs MOAYJIEM 3KHIAHHS
44 O6enHEHHBIA COCTaB CMECH
45 OGoraméHHbIi COCTaB CMECH
51 Ownbka ITI3Y
53 BbICOKHii YpPOBEHDb HATIPSHKEHHS B GOPTOBOM CETH aBTOMOOHIIS
54 Hu3skuii niM BHICOKHI YPOBEHb CHUTHAJIA C OKTaH-TIOTEHIIMOMETPA
55 O1mnbka KOHTposUIEpa
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Henocrosuuoe ropenue ganiibl «CHECK ENGINE»

HeutocrosaHoe ropenuve samibl, «CHECK ENGINbE» w orcyrersue auarsocrtu-
Y€CKHX KOJIOB MOTYT GbITh BbI3BaIIbI:

—— INEKTPUUCCKOM MOMCXOM, BbI3BAHHOIT AC(PCKTHBIM PeiIC, YIPABIACMbIM KOHTPOJI-
JICPOM JIEKTPOMAIHHUTHBIM KJIAlIAHOM IUIH BHIKJIOYaTeaeM. OHH MOTYT BLI3BATh OOJIBLIOC
nepenanpsbxkeHne. OObUH0 ACPCKT MPOABIACTCA NIPH DKCIIAyaTalHH HCHCIPABHOI A€TaNW
W y311a;

— HeNnpaBUIbHBIM MOHTAKOM JJICKTPOOOOPYAOBAHMSA, TAKOTO Kak (oHapH, MarHuTo-
doubI U T. 1.

~-- HENpPaBHJBHOIH IIPOKJIAAKOIl TPOBOMOB CHCTCMBI 3QKMIAHHS OTHOCHTCIBHO
BbICOKOBOJITHBIX IIPOBOZOB, Y3;10B CUCTEMbI 3aKUTaHHs H TeHepaTopa;

— 3aMbIKaHXEM Ha MacCy BTOPUYHO LIETIM CUCTEMBI 3aKHTaHN;

— HCINOCTOSHHBIM 3amblkaHHeM Ha maccy uend namnbl «CHECK ENGINE» wunu
LICITH KOHTAKTa AHArHOCTHUCCKOTO «TCCTUPOBAHMA»,

—— 3arps3HeHHe, HCHAICKHOCTb MM HENPABMIBHOC IMPUCOCAMHCHUC KOIITAKTOB
MpPOBOJOB 3a3c¢MICHHS KOHTpos/ulepa. JlaHHble NpoBofa KpemATcd K BepXieMmy Oonry
KPOHLUTEHHA KpeIruIeHHs CUCTCMbl 3aKUraHus. PaHee oToT Goat ucmonb3oBasics s
KPCIJICHUSA PACTIPEACTUTS/IsE 3aXKHTraHs Ha KapOIOPaTOPHOM ABHIATEIE.

l'lorcpx MNaMATH THACHOCTUYCCKHUX KOJ10B

Jasi npoBepKH HEOOXOMUMO OTCOCIAMHUTbL JTaTHHK MOJOKEHUA APOCCCIbHOIT 3a-
pJjoHKkH 1 obecrieduTh paboOTy ABWIATCIA HA XONOCTOM XOJy /O 3aroOpaHHs TaMIIbl
«ECHECK ENGINE». Ecnu 3axuranuc seikmouactes Ha 10 cexyHn u 6onee, TO B maMsTh
KOHTpO.uIepa AOKEH 3aHOCUTLCA M XpaHUTbhes kol 22. Ecnu kox 22 He 3aHCCEH, TO
KOHTPOJLIEP HEHCIIPABEH.

Koa 51 - Ouiu6xka [1I13Y.

[Ipu BbLAQUM KOHTPO:UICPOM KOAA S|, CICAYST BHIKIIOUHTD 3WKUTAHHE, CHITL Mac-
COBBII LIPOBO/L € AKKYMYIIsiTopa 11a Bpemst 11e Metiee | cCKyHJL JUIS CTUPAHMS! KOAA.

3aTeM moAcoeMHIIMTh 11POBOA K Oarapee W 3aBecrm jBHrarcib. Jarb npopadorars
UBMIATE110 HE MeHee | MUHYTbl. BKIIOUUTH PCXKHM CAMOAHATUOCIMKU M IIPOBCPUTD
na:uune koioB. Ecmi kox 51 3anocuTest I0BTOPHO, 10 HCOOXOIAMMO 3aMCHHTh KOH 'POJLIED.

Ko 53 - Boicokuii ypoBets Halpsiketus B O0pToBOii ceTr aBTOMOOWIIS, 3aHOCHTCS B
1AM 1 b, ECITH:

- JBMrarenb paboTact;

- Haipsbkeiine Ha kontakre 16C xoHrposuiepa tpesbiinaer 16,9 B B reucnue 1 cexyn-
bl

[Tpu Takoil HEHCIIPABHOCTH BCE WCIIOJIHWTENBIILIC MCXAHU3MbI, YIIPABJISCMbIC KOHT-
poJsIcpoM, Kpome peJie uiekTpobensornacoca v (POPCy KU, OTKIFOUAOTCS VIS HX 3aUHThI OT
HEPCHATPSDKCHHS. DTO MOKCT IPHBECTH K MOSBIACHHIO APYIUX KOJOB,

B vroM ciiydae cneayer MpoBepHTh HalIPsDKEHWC Ha aKKyMyIsiTope, 1Ipy padore ABH-
rate:st Ha XOJI0OCTOM X0y U cpefinx odopotax (10 2000 0d/nMuH), Bce 2IeKTpUECKrie Har-
PY3KH JIOJDKHBI ObITh OTKIIIOMEHBI, Ecn Hanpsikelue Ha kiieMMax Garapeu soilie 16,9 B, o
cIiejlyer 3aMeHnTh MM OTPEMOIITUPOBATh PEJIe PEryNsiTOP HallPsHKEH S WK Telieparop.

Ecny HanmpsxkcHMC HA KICMMAaX akKyMyJIATopa B HOPMS, MOXHO NPEINONOKUTh, YTO
KOHTPOJIED He MPaBHIbHO 00pabaThiBaeT CUIHAM.

Kop 55 - Oumnbxa koHTpomIcpa.
IMpu MosBIEHMUH TOI'O KOJIA CJIE/LYET HIPOALJIATh [€ JKe OlICPAllMK, YTO U LIpH Kojte 51,
110CJIE Uero [ieNark BbIBOJ 0 HE0OX0IMMOCTH 3aMEeHbI KOHTPOJLIEPA.
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[MansiTe koHTpOLICpa. KouTposiep HMeeT 1p1 TUITA 1IaMATH:

- locTORHHOE 3aromutaioulee yerpoicerso (H3Y);

- ONEpaTHBHOE 3allonuIlatollee yertpoiicTeo (O3Y);

- IEKT PUUECKH HPOTPAMMUPYEMOE 3aronuialomee ycrpoicrso (D113Y).

B [13Y xpanurcs nporpaMma ynpapicHHs, KOTOPas COICPAKHUT MOCAEHOBATCIBHOCTh
padouux KOMaHI U KaaubpoBodtylo nH(popmauuo. KannéposouHas nHpopManus npei-
CTABJIACT COOOI JaHHBIC YIPABMCIHA BIPBICKOM, 3aKITaHICM, XOJOCTBHIM XOZOM H T. IL.,
KOTOPBIE, B CBOIO OYEPE/lb, 3ABHCT O MUCChl ABTOMOOHIS, THITA H MOILIHOCTH JBUIATENS, OF
MEPEAATOMHBIX OTHOILEHHEH TPAlICMNCCHIT 3T APYTHX GaKTOpOB.

DTa NaMATh ABIACTCS DHCPrOHCIABHCHMOHN, T. €. e COICPKUMOC COXpaHseTes MpH
OTKJTFOUYCHHUI ITHTaHMsL.

Ouieparisrioe 3anoMuiatouiee ycrpoiic ro (O3V) Henosbyeres MUKPOMpoNcccopon
UL BPEMCITHOTO XPaHSHIs H3MCPACMbIX TApaMcrPoB, PC3y/bTATOR BbIMHCICHII, KO/10B
tercnpagiocteil, Mukponponcccop 1o Mepe neodxoaumoctin snocut B O3Y pannnic u
CUMTBIBAET 11X, DTa MaMAThL sBiscres dueprosasicnumoii, Ipin npexpauienuy noaaui
nuranns coaepkaumecs B O3Y J1al HOCTHYCCKHC KOkl HEIICHPABHOCTEH W PacueTHLIC
JQIIBIE CTIPAIOTCS.

DK 1PHUECKH  TIPOI PaMNHPYEMOC 3alioMuHalolee ycipoiicrso (Ol13Y) uctiosb-
3yETCS sk BPEMEHHOI'0 Xpatietusl KOA0B-11aposieli aBroMoOHILHOM [IPOTHBOYTOHIION CHe-
temol (AFC). Kojibl-tiaposin npuinMaenMbie KOHTPOJLICPOM o1 Ostoka yupasienus AIC
(ecsn ora MneeTCs Ha asroMoOuie), cpasaupalotest B DII3Y, 11 aenstores nikporpoiiec-
COpOM 110 otipesesentoay saromy. Miudopaaius B DTI3Y siascres HHeproie3aBucHnoi 1
MOKET XPAIH I LC 0€3 O/ Lauu I3 11 KOHITPOJLIE.

Peaxuning YipaBJjienus HoJa4vel 1011uBa

KoHTposmiep, peryiipyer KOmICCTBO TOIUIABA, MOJaBacMOIo (DOPCYHKO, nogaBas
HA HCE YMPUBISIOLUIC WICK UPHUCCRHC CHTTIABL.

Tor11BO MOYKCT MOIABATBLCS 10 OAHOMY H3 ABYX Pa3libIX MCTOI0B:

- CHHXPOHHOMY, T. C. B COOTBETCTBHH C OMPCACICIIHBIN TTOJIOKCHHCM KOJNEHBAJId;

- HAW ACHMHXPOITHOMY, T. ¢, 6€3 CHHXPOHH3ALHH C BPALICHHCM KOJIEHYATOrO BaJla.

CHHXPOHHAs MoJaa TOMUTHBA ABNACTCH MPCHMYLLIECTBCHIIO NPHMCIIACMBIM METOLOM.

ACHHXPOHHAs MOja'la TOMHBA B OCHOBHOM HCHOb3yeICst, KOI1a HeobXo1uMo 10-
MONHITCABHOC KONHUCCTBO TOTUIHBA, HAMPHMCP, B CBA3M C OLICTPBIM OTKPBITHCM JAPOC-
CENBLHOM 3aCIIOHKH.

Konvpounep onpeaesiser pexkM padoThl ABUTaTENs H PACCUHTHIBACT ATUTENBHOCTD
UMIY.IbCa BMpbICKA TOTUIMBA. JIIs yBENUHEHHS KOTMYECTBA MMOMABACMOIO TOMUIMBA AJH-
TCNBIIOCTL HMMyIbCA YBCJIHUHBACTCA. s yMelIbIuCHNA - COKpallacTes.

JnMrenpHocTh UMIYIBCA BIPLICKA KOPPEKTHPYCTCH KOHTPOJJIEPOM € YUCTOM pas-
JIMUHBIX PaBOUIX PCIKHMOB.

JUist ompeaciiCHHSA KONHUCCTBA TOILTHBA, HCOOXOXMMOIO IBHFATCIK, KOHTPOILIC)
00pabarbIBaCT CHIHAILI 1aTHHKOB.

VYopagieHHe nogatici TOMIMBA OCYIUECTBIISETCA B OTHOM I3 HCCKOJNBKHX PCKIIMOB,
OITHCAHHBLIX HHKC.

Pesxum nycka

l'Ipu BKJTIOYCHHH 3aKHTAHUA KOHTPOJJICD € I[TOMOIIIBIO PEJIC BKJIFO'AET Ha 2 CCKYHJIBL
DJ'ICI\’TPOGCH’SOHRCOC, KOTOpblﬁ CO3AA€T JARJIEHHE TOIUIHBA B arpCrarc UCHTPAILHOIO
BIIPBICKA.

KOHTpOJ’lHep 06p36ﬂT'bIBaCT CUHAJT JaTUHKa TCMIICPaTyphl OXJIaXAQFONICTT XKMJIKOCTH
JUIA OMPCJICIICHH S HEOOX0AMMOii JUTA MYCKA JUIMTCIIBHOCTHA HMITYJIBCOB

ITocne nayana MPOKPYTKH, CHCTEMA pa6orae'r B PCXHME ITYCKa /10 NOCTHKEHH
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4acTOThl BPAlLEHHA KOJIEHYaTOro Bana, npesbiuatowei 420 06/MHH WK IO HACTYTUIEHUS
pexXHMa «IIPOAYBKH» 3UTHTOTO JIBHIaTeNs.

ITpu 3anycke ABMrarens HaxaTb M YIAEpXKHUBaTh B HI)KHEM IIOJIOKEHHH TeJasb CLel-
JIEHHs, 3aTeM BKIIOUMTh cTapTep. I1pH 3amycke ABHratens npu Temneparype Hike -10 °C,
BMECTE C HaXKaTHEM IIelasi CLEIUIeHNs, I0JDKHA YTalINBaTLCA U NeJab aKcenepaTopa Ha
1 /4 cBoero xona.

PexHuM «IIpogyBKHy» JIBUraTens

Ecnu apurarens «3auT» (T. €. CBEYH 3AKHTaHUs 3aJIMTh] TOIIMBOM), OH MOXET OBbITh
3amyuieH MyTeM IMOJHOrO OTKPBITHA JPOCCENBHONM 3aCIOHKH TMpPH NPOKPYTKE IBHIraTes.
IIpu 3TOM KOHTpOJUIEp MOChUIaeT Ha (OPCYHKY MMIYNIbChI, 0OECNe4YHBAIOIHE COOTHO-
1leHHEe BO3/1yXa/TOILINBA, COCTABIAIOLIEE TONBKO 26:1 (JUINTENHHOCT, UMITY/IBCA OKOJIO 2
MCEK), YTO JOJDKHO «NpOAyTh» 3alMTblii ABHratens. KoHTponnep noanep:xuBaeT 3Ty
JUIMTENTbHOCTh HMIyJIbca AO TeX MOp, MOKAa BXOJHOM CHIHANT [JaT4yHMKa IOJIOKEHHs
JIPOCCENbHOM 3aCIOHKHM TMOKAa3bIBAET, YTO IMOJOKEHHE JIPOCCENBHOM 3aclOHKM ONU3KO K
MOJIHOCTBIO OTKPHITOMy (O0nee 85%), M yacTOTa BpalleHHs KOJEH4aToro Bana Hiwke 420
06/MuH.

Ilpumeuanne. Ecnu npy nycke ABUrarens ApocceibHas 3ac/0OHKA MOJHOCTBIO OTKPBITA, TO
JIBUTaTellb MOXKET HE 3allyCTHThCA, T. K. COOTHOLICHHME BO3QyXa M ToruiMBa 26:1 Hemoc-
TaTOYHO JJI5l MyCKa HE3JIMTOro ABUrarelis, 0cOOEHHO, ECJIM OH HENIPOIPET.

Pe)xuM ympaBlieHHs MoJaveil TOIUIMBA 1O pa30MKHYTOMY KOHTYPY

IMocne 3anycka ABurarens (4acToTa BpaleHus Gonee 420 06/MUH) H 10 BBITOTHEHHS
YCIIOBHH BXOXJEHHA B PEXHM 3aMKHYTOTO KOHTYpPa KOHTPOJUIED YNpaBisfeT nonauei
TOIUIMBA B DEKHMME pPAa3OMKHYTOTO KOHTypa. B pexuMe «pa3’OMKHYTOro KOHTYpa»
KOHTPOJLIIEP PaCCUMTHIBAET JUTHTENLHOCTH HMITY/ILCOB BIIPbiCKa 6€3 yueTa CHTHaNa JaT4HKa
KHCJI0po/a. PacueTsl ocylIeCTRIAIOTCA Ha 6a3e CHrHAJIOB JaT4YMKa MOJOXKEHH A KOJIEHYATOro
Basla, JaTuyMKa abCOMIOTHOro JaBMNEHHUs, JaT4MKa TeMIEpaTyphl BO3ayXa, JaT4HKa TeMie-
paTypsbl OXJIaXAAOLIEH KHAKOCTH M 1aTUHKA IONOKEHHS IPOCCENbHOM 3aCIOHKH.

Pexxum oboraieHHs NpH yCKOPEHHH

Konrpomiep onpezaensier GbicTpble YBENHYEHHS yIlIa OTKPbITHS APOCCENbHOM 3ac-
JIOHKH M JaBJIEHHA BO BIYCKHOW TpyO€ M MOAAET JONOTHHUTEILHOE TOIUIHBO, YBENHYUBAsA
IUTMTENLHOCTh MMIynbca Brpbicka. Ecnu konuuecTBo TpebyeMOro IOMOMHUTENBHOTO
TOIIMBA CJIMILIKOM BEJIMKO, TO KOHTPOJLIIEP MOXKET BBECTH JOIOJIHUTENIbHbIE ACHHX POHHBIE
HMITY/BCHI BIPBICKA MEXAY CHHXPOHHBIMH MMITYIBCaMH, KOTOPbIE B OOBIYHBIX YCIIOBHAX
CIIEYIOT O/IMH pa3 Ha KaX bl ONOPHbIH UMITY/IbC ITOJIOKEHHs KOJIEHYATOro Baja.

PexxuM oborallteHHsa P yCKOPEHUH NPEAHA3HAYEH TOBLKO A4 yIPaBICHHs nofayeit
TOILIMBA B MIEPEXOJIHBIX YCIOBHUAX (NP NEPEMELLIEHHH JIPOCCETLHON 3aCIIOHKH).

PexxnM MoIHOCTHOTO oforaeHHs

KoHTpornnep CIeANT 3a CHrHajIOM JaTyMKa MOJOXEHHs APOCCENbHOM 3aCIOHKH H
4acTOTOH BpalllEHHs KOJIEHYaToro Baja Ui ONpeAesieHHs MOMEHTOB, Koraa Heobxoauma
MaKCHMaJIbHAs MOIIHOCTb JBHIaTeNIo.

Jlna pa3BuTHA MakcHManbHOH MowHOCTH TpeOyetcs Oonee Ooratelii cocTaB
TOIUIMBHOM CMECH, YTO OCYWIECTBISETCS MYTEM YBENIHYEHHUS JUTHTENHLHOCTH HMMITYJIbCOB
Brpbicka. [TpH 3TOM COOTHOLIEHHE BO3AYX/TOIUIMBO COCTAaBIAET NMpubausnTensHo 12 : 1.

PexxuM obeiHeHUA TIPH TOPMOXKEHHH

IIpy TOpMOXEHHH C 3aKPLITOH ApOCCENbHOM 3aC/IOHKOH TOIJIMBO, OCTalOLIEECT BO
BI'lyCKHOi"[ pr6€, MOJKET BbI3BaTh IOBBILIEHHE TOKCHMYHOCTH BBIXJIONHbIX ra3oB. KoHT-
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poIep CNEINT 32 YMEHBIUEHHEM YT OTKPBITHA JPOCCENBbHOH 3aCJIOHKM M JaBJIEHHS BO
BIyCKHON Tpy0e M yMeHBbHIAaeT KOJM-YECTBO IMOAABAEMOro TOIUIMBA NMyTeM COKpalleHHs
JUTMTENbHOCTH HMITYJIbCA BIIPBICKA.

Pexxum oTKITIOUEHHA NTOIa4YH TOIUIMBA TNpH TOPMOXKEHHH OBArATEIIEM

ITpn TOPMOXKEHUHM IBHraTeNeM ¢ HONHOCTBIO 3aKPBITOH JPOCCENBHOM 3aCIOHKOH pH
BIJIIOYEHHBIX Nlepefiaye M CUETUIEHHH BIIPBICK TOIUIMBA He NPOU3BOAMTCA.

PesM OTKIIIOYEeHHs 1ToJayy TOTIMBA HACTYIAET MPH BHINOJIHEHHH BCEX CIIEAYIOMINX
YCTIOBHH:

1. Temneparypa oxJaxxaaromleii xxuakocTu Boiie 44 °C.

2. YacroTa BpallleHHs KoJieHYaToro Bana Beitie 3150 06/MuH.

3. CxopocTb aBTOMOOMIIA BhILE 42 KM/u.

4. lpoccenbHas 3aC/IOHKa 3aKpbITa.

5. CurHan a0CcoOIOTHOTO JaBjIeHUs IOKa3bIBAET OTCYTCTBHE Harpy3ku (OaBleHHe
meHblue 24 xI1a).

6. Kontpornnep, cpaBHHMBas 4aCTOTY BpalleHUA KOJIEHYATOIo Bajia CO CKOPOCTBIO aBTO-
MOOHIIA, onpeaenseT BKIIOYEHHOE COCTOSHHE NepeadH.

Bo3o6HoBnenune noJayn TOIUIMBA IPOHCXOAMT NPH BBINIOJIHEHHH JIFOGOr0 U3 CIeayo-
LIUX YCIIOBHH:

1. YacroTa BpallleHHs KojleH4aroro Bana Hike 2100 06/MHH.

2. CKopoCTh aBTOMOOMISE MEHbILE 42 KM/4.

3. JlpoccenbHas 3acioHKa OTKpPBITa HE MeHee, 4eM Ha 2 Y.

4. CvrHan aGconoTHOTO JaBlleHHs MOKa3bIBaeT HAaNIWYHE HArpy3kH (aaBieHKe 6oib-
uie 25 kI1a).

5. CuenieHue BBIKIIOUEHO. DTO MOXET OBITH ONPENEIEHO MO OBICTPOMY NaJECHHIO
4aCTOThI BPALLEHH KOJIEHYATOrO BaJia.

KoMneHcalus u3MeHeH!s HapsHKeHNHA aKKyMyIsTOpHo# 6aTapen

Ilpn HU3KOM HamNpsHKEHUH AKKYMYJATOPHOH Oaraped CHCTEMA 3aXHTaHMsA MOXET
JlaBath c1abylo HCKPY, M MEXaHMYECKOe JIBHKEHHE dIEKTPOMarHUTHOIO KianaHa gopcyHku
3aHMMaet Gosbllie BpeMEHH.

KonTtponnep koMIeHCHpYyeT 3TO MyTeM:

— YBEJIMUEHHUSA BPEMEHH HAKOIUICHHUA JHEPIrHH B KaTyIllKax 3a)XUIraHUA MPH NageHUH
HanpsHKeHUs NMUTaHu Huxke 12 B;

— YBECJIMUEHHSA HaCTOTHI BPALLICHHUA KOJICHYATOro Bajla Ha pEXXHUME XOJI0CTOro xoia H
IUTNTEILHOCTH MMITYJIbCA BOPBICKA MPH MaJICHHH HaNpshkeHUs Huxke 8 B.

PexXXuM OTKIIIOYEHHUS MOJ1a4y TOIJIMBA

IIpy BBIKIIOYEHHOM 3aXKHTAaHHH TOIUIMBO (OPCYHKaMM He MojaeTcs. DTO NMpenoT-
BpalllaeT KanuibHOe 3axuraHue. KpoMe TOro, BNpBICK HE NMPOHM3BOJMTCS B OTCYTCTBHH
CHrHaNa JaTyMKa IONIOXKEHHA KOJIEHYaToro Baja, KOTOpOe O3HAa4aeT, YTO ABHIaTelb He
paboraer.

OTKJII0YEHHE MOAAYHM TOIUIMBA TAKXXE MPOMCXOAMT INpPH MpEBBLIIEHHH NpPEAeNbHON
4acTOTh! BpaleHust koneHyaroro Bana (6500 o6/MuH) Ans 3amMThHl ABHrartens OT Mepe-
rpy3kd. ITogaya ToruMBa Bo30GHOBMseTCS MOCHE MAJEHHS YaCTOTHI BpaleHus Hixe 6300
00/MHMH.

AJIanITHBHOE PETYIHPOBAHKE JITUTENBHOCTH HMITYJILCA BIIPHICKA POPCYHKH

KoHTpomnnep o6nagaer cnocoGHOCTBIO OLEHHBATh PE3yNbTAaThl CBOMX PAacyeToB M
KOMAaHJI, a TaKXe 3allOMHMHATh OINBIT MMEBLIEH MeCTO B HeJaBHEM MPOLUIOM paboThl M
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NeficTBOBAaTh B COOTBETCTBHH ¢ HUM. KoHTposnep ucnonb3yer HHGOpMAaLHIO, KOTOPYIO OH
3alOMHHJI, IS «CaMOOOy4YeHHs IO ONBITY» M s OCYIUECTBIEHHS PpEryIHpOBOK B
COOTBETCTBHH C pe3ybTaTaMu CaMOODydeHHs.

Hanpumep, ecnu rosoputh 00 ympaBieHHM NoOJaued TOMIMBA MO 3aMKHYTOMY
KOHTYpY, TO IPH NAJ€HHH JaBJICHHs B TOIUIMBHON MaruCTpalv aT4MK KHUCIIOPOAa JODKEH
10/1aTh B KOHTPOJLIEp CHrHal 0 OeJHOM cocTaBe cMecH. J[1 KOPPEKTHPOBKH KOHTPOIIED
He3aMeUIUTENIbHO 000raTHT COCTaB MyTeM YBEIHYEeHHs JUTMTENbHOCTH HMITYJIbCa BIOPBICKA
(«PexxnM 3aMKHYTOro KOHTYpa») W uyepe3 OmpeieieHHbIi IPOMEXYTOK BPEMEHH 3aHeceT
3TO 3HAYEHHE KOPPEKTHPOBKH B NMaMsATh («PerynupoBaHHe NMOAAYH TOIUIMBA NMaMATHIO»).
Koutponnep GyzeT MCoONb30BaTh 3TY KOPPEKTHPOBKY B CBOMX pacyeTax IHTENbHOCTH
HMITY/IbCa BIPBICKA 0 YCTPaHEHHs NaJeHHUs JaB/ieHHUs TOIUIMBA.

Ilocne mnpoBelleHUs] PEMOHTa KOHTPOJIEP IOBTOPHO OOYUYHTCA HM3HAYANbHO
3anpOrpaMMHpPOBAHHOM JIMTENBHOCTH HMOynbca BOpbicka. IIpn paboTe cucteMsl B
pPEeXHMEe 3aMKHYTOTO KOHTypa C IMOMOILbIO CHrHana JaT4MKa KHCIOpPOAa MPOMCXOAMT
oGHoBiIeHHE HIH «mepeobyueHne» 3HaYeHHs KO>)HULIHEHTa KOPPEKLHH MOJa4YH TOIIMBA
NaMAThIO.

PerynupoBaHHe NMOJA4YH TOIUINBA [aMATHIO IPHMEHAETCS KaK B PEXHUME YTIpaBIeHHs
nojia4ei TOMINBA 10 3aMKHYTOMY KOHTYPY, TaK M B PEXXHME Pa30MKHYTOTO KOHTYpa, OTHAKO
3HayeHHe KO3(OHUMEHTA KOPPEKUHMH MOJa4d TOIUIMBA MaMATHIO OOHOBIAETCA WM
«nepeolByuyaeTcsa» TONBKO B peXHUMe 3aMKHYTOTrO KOHTYPa.

AIanTHBHOE peryliupoBaHHe MOAa4d TOIUIMBAa (CaMooOyueHHe) sABNsETCA Hermpe-
PBIBHBIM TPOLECCOM, NMPOROMKAIOMMMCA B TEUEHHE BCEro CPOKa SKCIUTyaTallMH aBTo-
MoOHIA.

PerynupoBaHye 1oj1auy TOIIMBA 1O 3aMKHYTOMY KOHTYpY

CuHcTeMa BXOIUT B PEXHM 3aMKHYTOrO KOHTYpa IPH BBIIIOTHEHHH BCEX CIIEAYIOLINX
YCIOBHIA:

- IATYHK KMCIOpOJa J0CTATOHHO MPOTPET 1l HOPMaJIbHOH paboTsl;

- TeMIlepaTypa oxJaxKaatoumen xxuaxkocty seiiue 32 °C;

- ¢ MOMEHTA 3aIycKa JBHraTenb npopaboTan onpeieieHHbIN IEpHOA BPEMEHH, 3aBH-
CAMHA OT TeMmepaTypsl OXJIAXIAWOIIEH XHMIKOCTH B MOMEHT Iycka. Bpems Moxer
BapbHUPOBATLCA OT 6 CEKYHI 0 5 MHHYT B 3aBUCHMOCTH OT TEMIEpATypPhl OXJ1axJaromei
KHAKOCTH B MOMEHT IycKa ABurarens. B Tom cnyuae, ecnu teMneparypa Obina Hixke 18 °C,
NepHOA CocTaBiseT 5 MUHYT. Ecu Temneparypa oxJIakaarollei >KHIKOCTH Oblia Bbllie
75 °C, To 3a7epKKa cocTaBNseT 6 CEKyH/.

- OBHraTesb He paboTaeT HH B OMHOM M3 HIDKENEPEYNCIIEHHbIX PeXHUMOB: oborarie-
HHe NIPH YCKOPEHHH, OTKITIOYEHHE NTOJA4H TOIITHBA.

B pexuMe ynpapiieHHs nofayeH TOIUIMBA MO 3AMKHYTOMY KOHTYpY KOHTpOJIEp
NEPBOHAYAIBbHO PACCYMTHIBAET JUIMTENBHOCTh MMNY/ILCOB BIPBICKA IO JAaHHBIM TEX e
JaTHMKOB, YTO M JUIS PEXHMa Pa3OMKHYTOro koHTypa (6a3oBhlii pacuer). OTnmnume ot
PEKHMa Pa3oMKHYTOr0O KOHTYpa 3aKJIIOYAETCs B TOM, YTO B PEXHMME 3aMKHYTOTO KOHTYpa
KOHTpPOJIEp MCIONb3yeT CHTHal JaTy¥ka KHCJIOPOAA J[Uld H3MEHEHHA M TOYHOM
KOPPEKTHPOBKHM PacyeTOB IMTEIbHOCTH HMITYIbCOB BIpBICKA B Lelix obecrneyeHus
MaKCHMaJIbHO# 3(peKTHBHOCTH PabOoThI KATATHTHYECKOTO HEHTpanu3aTopa.

3HaY€HHEM, COOTBETCTBYIOUIMM COCTOSHHIO, TIPM KOTOPOM HEOOXOAMMOCTb B
KOpPpPEKTHPOBKE OTCYTCTBYeT, siBiserca 0 %. Jlio6oe orknoHenne ot 0% nokasbiBaeT, 4To
GYHKUMS PErylMpoBaHys MOAAYH TOILIMBA IO 3aAMKHYTOMY KOHTYPY M3MEHSET JUIMTE/Ib-
HOCTb MMITYJIbCA BIIPHICKA. Ecnu 3HaueHHe K03 PUIHEHTa KOPPEKLHH NI0]auH TOILIHBA 110
3aMKHYTOMY KOHTYpY Gosblue O %, TO NPOHCXOAUT yBEJHUYEHHE JUTUTENLHOCTH MMITYNIbCA
BIIPBICKA, T. €. YBelWYeHHe mozaun Torumea. Ecnu 3Hauenne koddduumenTa xoppekumuu
MOJaYH TOIUIMBA MO 3aMKHYTOMY KOHTYpY MeHbuie 0 %, TO NIPOMCXOAHT yMEHbILEHHE
JUIMTENBHOCTH MMIy/bCa BIIPBICKA, T. €. YMEHbUIEHHE MNMoJgauM Tommuea. HopManbHBIM
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pabounM Ouana3oHOM 3HaueHHH KO3(GPHULMEHTa KOPpPEeKUMH Mojay¥ TOIUIMBA IO
3aMKHYTOMY KOHTYpY cuMTaercsa auanasoH ot -20 % mo +20 %. JlioGoe 3HaueHue, BBIXO-
JiA1lee 32 HTOT JHANa30H, 0OLIYHO BBI3BIBAETCA HEMCIIPABHOCTHIO. BBOIMMBIE KanHOpoBKOi
NpefieNbl PEerylHpoBaHus MOJa4H TOIUIMBA MO 3aMKHYTOMY KOHTYPY NO3BOJISIOT YBEIH-
YUBATh [JJIMTEIIBHOCTH HMHyIlbca BHprCKa (HO CpaBHeHH}O C HCXOJHBIM pvaeTOM) HE
Gonee, 4eM Ha 63 % WIIH YMEHBILATH €70 MAKCHUMAJIBHO 10 -54 %.

VkazaHHbIE H3MEHEHHA B PETYNHPOBAHHH MOJAYH TOIUIMBA MMEKOT MECTO TOJNBKO B
pEKXMME YNpaBjieHHs Tofayeil TOIUIMBA MO 3aMKHYTOMY KOHTYpPY M HCHOJB3YIOTCS IS
BHECEHHA U3MEHEHHH B PEXHM PerynupoBaHHs MOAa4YH TOTUTMBA IAMATHIO.

Perynupoaal-me 1M0Ja4YH TOIUIMBA MaMATbLIO

Llenbio peryaMpoBaHMs MOJAYH TOIUIMBA MAMATHIO SABNAETCS KOMIEHCALHS OTKIOHE-
HHMI COCTaBa TOIUIMBOBO3JYIIHOH CMECH OT CTEXHOMETPHYECKOTrO, BO3ZHHKAIOIHX B pe-
3ynbTate pazbpoca xapakTepucTHk d1eMeHToB DCV]l, HOMycKOB NMpH H3rOTOBIEHHH IBH-
ratens B MacCOBOM IPOH3BO/ICTBE, @ TAKXKE OTKIOHEHHUH NapaMeTpoB ABHraresis B IIEpHOL
SKCIUTyaTaLHH.

QyHKIMSA «pPEryITUpOBaHMsl NMOAAYM TOIUIMBA NAMSTBIO» CIEAMT 3a pe3ynbTaTaMu
perynmMpoBaHHus MOJayd TOIUIMBA IO 3aMKHYTOMY KOHTYpPY M M3MeHseT KO3(h(HIHEeHT
KOPPEKUHH T0JIa4YM TOIUIMBA IAMATbIO, COACPXKALIECECA B IAMSTH l(OHTpOIlJIepa, B TOM
cilyyae, €CiIM M3MeHeHHe Kod(hdHilMeHTa KOppEeKUMH MOJayd TOIUIMBA M0 3aMKHYTOMY
KOHTYPY B CTOPOHY YBEJIMYEHHSA HUJIN YMEHBILICHHUS UMEJIO MECTO B TEHCHHUE ONPEAETICHHOTO
nepuona BpeMenH. Ilepeobyuenne unu obHoBaeHHE KOI(HIHEHTa KOPpPEKUMH NOAAYH
TOIUIMBA NAMATBIO MPOUCXOAWT TONBKO INpPH paboTe CHCTEMBI B pPEXKHUME 3aMKHYTOIO
KOHTypa. 3HaueHue Kod(hdUUMEHTa, COOTBETCTBYIOLIEE OTCYTCTBHIO HEOOXOOHMMOCTH
KOPPEKTHPOBKH, paBHO 0 % NpH HOPMAJILHOM AMana3oHe perynuposanns -10 % ++10 %.

BBoauMble kanuOpOBKOM Mpedensl perynMpoBaHMs NOJa4Yd TOILIMBA MaMATHIO
MO3BOJIAIOT YBEJIMYHBATH JUTHTENLHOCTh UMIYIIBCA BIPBICKA (110 CPABHEHHMIO C HCXOTHBIM
pacdeToM) He Gonee, yeM Ha 50 % wau yMeHbliaTh ero 10 -38 %. PaccMoTpHM npuMep
KOMIIEHCALIMH KOHTPOJIJIEPOM B pEXHME PETYJIHPOBAHMUA TOAAYM TOIUIMBA 10 3aMKHYTOMY
KOHTYPY M PeXHMe PErylTHpOBaHHA MMOAAYH TOIUIMBA MAMATHIO MPHYMH 00OTallleHUs MM
obeTHEeHNs COCTaBa TOIIMBOBO3AYLLHOM CMECH.

HeoxunaHHoe yBenMuyeHHe MO KakoH-NMOO NpHYHMHE [aBlEHMs TOIIMBA CBEPX
JOMyCTUMBIX MNpeAeIOoB MPUBOAMT K CHHXKEHHIO KOHLEHTpPAaLlMM KHCIopoda B
oTpaboTaBIIKX razax. ITO NPOMCXOOMT IIOTOMY, YTO MPH MOBBILIEHHH JaBIEHU TOIUINBA
€ro KOJIMYECTBO, BIPbICKHBaeMoe GOPCYHKOH, yBeNHYHBaeTCA.

Ecnu cucrema ympaBneHus mnojaueil ToruMBa paboTaia B pexuMe 3aMKHYTOTO
KOHTYpa, TO 3HaYeHHe K03hHIMEeHTa KOPPEKLMH NOJAYH TOIUIMBA N0 3aMKHYTOMY KOHTYPY
YMEHBIUMTCA, HaNpUMeEp, 10 3HadyeHus -12 % aas cOKpalleHHs JUTMTENBHOCTH HUMITybCca
BIpBICKAa. B TOM ciyuyae, ecnu 3Ta KOppeKTHMpPOBKAa HE KOMIIEHCHPOBasla MOHHMKEHHYIO
KOHLIEHTPALHIO KHCIOPOZa B 0TpaboTaBIIMX ra3ax, KOHTpolep OYAET NpoJoaKaTh yMEHb-
aTh 3HaYeHHe koddduurenTa. 3HaueHne kodddHLeHTa KOPpPEKLMH N0JaYH TOIIIMBA MO
3aMKHYTOMY KOHTYPY MOXET ObITh YMEHBLIEHO A0 MHHHMAaJbHOTO AONMYCTHMOTo KanuG-
poBoyHoro 3HaueHus (-54 %) npH yCIOBHH COXPaHEHHS CHIHala MOHMXEHHON KOHLIEHT-
paumm kuciopoaa B orpaGoraBuinx rasax. (Hampumep, B ciydae, ecnu mo Kakoi-niubo
TIPUYNHE JIMHKUA CIIMBA, CIyXaias JUld BO3BpaTa M3/HILKAa ToIUIMBa B Gensobak, byner
MepeKphbITa.)

OyHKIHMA perynupoBaHUs NMOAAYM TOIJIMBA MAMSATHIO CIEIUT 32 YMEHbIIEHHEM 3Ha-
4yeHHs ko3 HLMeHTa KOPPEKLIMH ITOJaYH TOILTHBA 110 3AMKHYTOMY KOHTYPpY. ITo HcTeuenun
OMNpeAENeHHOro BpEMEHH M IPH COXPAaHEHHH HU3KOTO 3Ha4YeHHs kodHIIMEeHTa KOPPEKLIHMI
NojJaiM TOIUIMBA IO 3aMKHYTOMY KOHTYPY 3HaueHHe Kod(hdHUMEeHTa mogay TOIUIMBA
MaMATHIO YMEHBILHMTCS Ha Hebonbloe 3HaueHHe, HarpuMep, Ha S5 %, B MOMBITKE MPUBECTH
3HayeHne kod(HLIHEHTa KOPPEKLUNH MoJa4yM TOIUIMBA MO 3aMKHYToMy KOHTYpy k 0 %.
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Ecnu nocne mpoBefieHMs yKa3aHHOTO peryJlMpOBaHHA MOAaYM TOIUIMBA MaMSAThIO
3Ha4YeHHe Kod(HIMEeHTa KOPPEKLMH NTOJaYH TOIUIHBA MO 3aMKHYTOMY KOHTYPY OCTaeTcs
Menble 0 %, To ko3P HHIMEHT KOpPEKIMH NOJaYH TOTUIMBA NaMATbIO OyleT yMeHbLIaThCs
JI0 IOCTHXXEHHUsS CBOEro KaauOpoBOYHOro mpezaena no MUHUMyMy (-38%), mbItasch onTH-
MH3HPOBaTh COCTAB TOIUIHBOBO3TYLLIHOH CMECH.

Ecnu 3paueHns kod(HMIMEHTOB KOppEKLMH IIOfAY¥ TOIUIMBA MNAMATHIO U MO
3aMKHYTOMY KOHTYPY BBILUIM Ha MpEIE/bl PEryIMpoOBaHHsA, TO Yepe3 KOPOTKHH MepHon
BPEMEHH KOHTPOJUIEP 3aHOCHUT B CBOIO MAMATH AMarHOCTHYECKHI XOI HeHCIpaBHOCTH 44
(6bennas cmecs) win 45 (OGoraras cmech), BKIOyaeT KOHTponbHyto namny «CHECK
ENGINE» ¥ nepexoauT Ha ympasneHHe INojaiedl TOIUIMBA B PEXHME pPAa3OMKHYTOrO

KOHTYypa.

S4elKH perynupoBaHNs NOJAYH TOIUIHBA MAMATHIO

DyHKUMA PErylMpoBaHMs IMOJAYM TOIUIMBA IaMATBIO 3JIEKTPOHHOro Oioka
yNpaBJIeHUs JEMUTCS Ha JBa pa3HbIX Habopa mo 16 syeek KakAblid, OpraHM30BaHHBIX IO
rPaHWYHBIM 3Ha4eHHUAM Harpy3ku ABHUratens (aGconoTHOE AaBeHne) ¥ YaCTOThI BPALLEHUs
KOJIEHYaToro Baja. YKazaHHbIE Ba Habopa sueex MpEACTaBNsioT coboil ABe pasnHyHbIe
Tabnuusl. BeiGop Mexay aByms TabnuLamMH ONpeAenseTcs BKIOYEHHEM JJIEKTPOMAarHHT-
HOro KianaHa agcopbepa cHcCTeMbl ynaBIMBaHHA napoB OeHszuHa. HiMeroTcs ase momon-
HHUTENbHBIE SYEHKH «XONOCTOro X0/1a», KOTOpble BHIOMPAIOTCS B 3aBUCHMOCTH OT paloThlI
KOHIMLMOHEPa H BKIIIOYEHHS IPOTYBKH CHCTEMBI YIaBIHBaHHA NapoB GeH3MHA.

Kaxnas syelika COOTBETCTBYET Ompe/enseMOH Harpy3koil JBHrareis M 4acTOTOH
BpallleHHst KOJIEHYaToro Bana obnactv Tabnuubl, npuBeacHHoN Hmke. Kaxnas obnactb
MepBOHAYANbHO KANUOpyeTcs Ha 3HaueHHe Kod((HIMEHTa KOPpeKUHMH MOJayd TOIUIMBA
namatbio 0 %. 3Hauenne 0 % KOHKpeTHOW sAuedKM yKa3bIBaeT Ha OTCYTCTBHE HEOOXO-
JMMOCTH PEryNUpOBaHHs MOJAYM TOIUIMBA JUI KOHKPETHOTO peXXHMa paboThl ABHrarens.
Bonee BricOKoe 3HayeHne, Hanmpumep, +3 %, Moka3bIBaeT, YTO KOHTPOJLIEP MOy CHIHA
HOBBIILEHHOH KOHLEHTPAlMH KXCIoposa B OTpaboTaBILMX rasax Uil JaHHBIX YCIOBHI M
VYBEJIMUMBAET I KOMIIEHCALIMH NOJAAYy TOIUIMBA (JUIMTENBbHOCTH HMITYJIbCA BIPBICKA).

AmnanoruussiM 0o6pa3oM, Gojiee HU3KOE 3HAYEHHE, HATIPUMED, -5 % MOKa3bIBAET, YTO
KOHTPOJUIEP MONYYHI CHTHal MOHMXEHHOM KOHLEHTPALMH KHCIOpoAa B OTpabOTaBILKX
rasax s JaHHbIX YCJIOBHH pabOThl ABUTaTeNs ¥ YMEHbIIAET U KOPPEKTHPOBKH N0Ja4y
TOIUIMBA (JUTHTENBHOCTb MMITYNIBCA BIPbICKA).

KoHTponnep coxpanser nocneaHue 3HaueHHs B syelKax perylTMpoBaHHs TOILIMBO-
nofayd namsateio. [loka3aHus pgaryuka abCoNIOTHOrO [aBleHHA W JaHHBIE YaCTOTHI
BpallleHHs KOJIEHYaToro Bajla HCIONb3YIOTCA KOHTPOJUIEPOM A ONpeleleHHs
«perynupyloiei suedku», JaHHbIE KOTOPO# HE0OXOIMMO HCIIONB30BaTh.

Ilpumeuanne. IIpH OTKIIOYEHHH AKKYMYIATOPHOH Oaraped 3HaueHHs ko3(duLm-
€HTOB KOPPEKLIMH OOHYJISIOTCA M IPOLECC CaMOO0ydeHHA HAYMHAETCS 3aHOBO.

Ilpn Tporanuy aBTOMOOWIIA € MeCTa, YCKOPEHHH WM TOPMOXEHHHM KOHTpOJUIEp
NepeKIIIoUaeTCs ¢ OMHOM sAueiiku Ha Apyryto. ITpu paboTe aBHraTens B mo60OM U3 pEXHUMOB
KOHTpoyUlep OyaeT CYMTBIBaTh 3HAueHHs KO3(hQHLMEHTa KOPPEKUMHM IMOAa4yd TOIUIMBA
NaMATbIO H M3MEHATH JUIHTENIBHOCTh HMMITYJIbCA BIPBICKA (OPCYHKHM IS KOMIIEHCALHH
oboraméHHOro win 06eIHEHHOTO COCTAaBA CMECH.

HanpumMep, ecnu ABMratenb MMeN HU3KOE AaBJIEHHE TOIIMBA M DKCIUIyaTHPOBAJICA B
TaKOM COCTOSHHM OMNpedeNIeHHOe BpeMs, TO 3HaueHHe KodhPHUIIHEHTa KOPPEKLMH NOauH
TOIUIMBA MO 3aMKHYTOMY KOHTYDY Y HEro OblLlio BHICOKMM, H KOHTPOJUIEP KOMIIEHCHPOBAJ
3TO COCTOSIHHE MOBBIILIEHHOM KOHUEHTPALMH KHCIOpoJa B OTPabOTaBLIMX ra3ax IMyTem
yBeNHuYeHus nomauu Tormea. [Tockonbky 3HayeHHe koddduLMeHTa KOPPEeKUHH MOoJayuu
TOIUIMBA MO 3aMKHYTOMY KOHTypy 6onbiue 0%, To ¥ 3HayeHHe Koa(HLMeHTa KOpPEeKLH
nogayd TOIMUIMBA MAaMATbIO OyneT Takke npeBbiwiath 0% B OONBLIMHCTBE sAueeK.
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CHUCTEMA NOJAYH TONJIMBA

Oyukunei cucTeMbl MOJA4YM TOIUIMBA ABNAETCs obecrneyeHHe MoaauM HeOOXOAUMOro
KOJIH4EeCTBA TOIIMBA B IBUTaTENb Ha BCeX pabounX pexxuMax.

B cocTaB cHCTEMBI 110J]a4H TOTLIMBA BXOAAT:
— snekTpobeH30Hacoc;
— pele BKIII04eHUs 3ekTpobeH3oHacoca;
— TOTUIUBHBII QUIBTD;
— TOIUIMBONPOBOB! (IIOJAIOLIMI H CIIMBHOH);
— WITYlep KOHTPOJIA AaBJIEHHA TOIUIHBA;
— arperar LIEHTPaJIbHOTO BIPICKA:
- dhopcyHKa;
- pEryasTop naBleHHs TOILTHBA;
- PEryJsTop X0JI0CTOro XoAa.

ToruBo noxaeTcs B arperaT LEHTPaLHOrO BIpbicka GeH30Hacocom. PUIbTp, ycTa-
HOBJICHHBIH B JIMHHM TI0Ja4H, 3aLUMILAET NPELUU3NOHHBIE NETAIH arperara LEeHTPaJbHOroO
BIPBICKA OT NOBPEXEHHUS TBEPABIMH YaCTHLIAMH, COIEPXKaLIMMHUCS B TOIUIHBE.

Arperar HeRTPaJbHOro BOpbicka (puc. 2.71) pacnofoXeH LEeHTPaJbHO HA BITYCK-
HOM KOJLIEKTOpPE M CITYXXHT AJIst MOIauH TOIUIMBA B ABUrarelib. OH COCTOMT K3 ABYX OCHOB-
HBIX Y3JIOB:

- Kopnyca apoccenbHO# 3aCIOHKM C IPOCCENBHOM 3aCIOHKOH, COEAMHEHHOH NPHUBO-
JIOM C MEAANbIO aKceNepaTopa s, yNpaeJieHHs NoAadei BO3ayXa.

- Kopmyca nomaun TOmiMBa cO BCTPOEHHBIM PEryilsATOPOM JaBieHHs TOIUIMBA M
3NIeKTPOMarHUTHOH OPCYHKOMH.

JIpyTMMH BaXXHBIMHM 3JIEMEHTAMH, PacllONIOKEHHBIMH Ha arperare LEHTPaJbHOTO
BIIPBICKA, SB/IOTCS JATUHK MOJIOKEHHS APOCCENbHOM 3aCNOHKH M PEryisaTop X0l0CTOro
xona. B cMecuTensHO#M KaMepe KopIyca ApOCCENbHOM 3aCIOHKH (Haa M MO APOCCENbHOM
3aCJIOHKO#) TaKoKe MMEIOTCS OTBEPCTHA 0TOOpA CHTHaNa pa3pexeHus it paboThl AaTyMka
abComoTHOTO AaBJIeHus U afcopOepa CHCTEMBI YIaBIMBaHUS 1aPOB GeH3MHA.

PeryasTop 1aBiaeHHs arperara LEHTPalbHOIO BIPBICKA MOALEPKHBAET NOCTOSTHHOE
JIaBJjIeHHE TOTUIMBA, OaBaeMOro Ha GopcyHKy, B npeaenax 190 + 210 kI1a.

VYnpapnsaeMblit auadparmoit pacxoaHslil KilanaH, yCTaHOBIEHHBIH B KOPITYCe TOILIH-
BOMOJAYM MOAJEPXKUBAET [JaBlcHHE TOIUIMBA B 3a/laHHBIX Npelenax. Perymmposanue
OCYLIECTBIIETCA MyTeM YPAaBHMBAaHHS IaBIEHHMs TOILUIMBA C (PMKCHPOBAHHBIM YCHIMEM
NIPYXHHBI PETYIATOpa AaBIEHHS.

Ilpn nageHuMn paBneHHs TOIUIMBA HIJKE YCTAHOBJIEHHOTO MpeAena MpyXuHa
perynaropa JaBlI€HHA NpikUMaeT auadparMy M KilanaH K ceny wianaHa. Ilocne 3akpol-
THsl PEryiiTopa C/IMB TOIUIMBA B OeH300aK NpeKpamaeTcs, U CO3MAIOTCS YCNOBHA IS
HapacTaHus AaBleHHs Ha BXofe. Korna naeieHne TONnmBa NPEBBICHT YCHIHE MPYXXKHHbBI
perynaTopa AaBjeHHs, KJIalaH OTKphIBaeTcs Uit cOpoca u30bITKa TOILIMBA B IHHHIO CHBA.

PerynupoBaHue pacxoaa TOMIHBA NOCTPOEHO Ha MOAJEPIKAHUM JABIEHHS TOILIHBA B
cucTeMe B 3aJaHHBIX npenenax. J{as DOCTHXKEHHA 3TOro 3MeKTpoGeH30HACOC IOJIKEH
obecrieunBath CO3/laHHE MABJIECHHA, NPEBOCXOAALIETO YCTaHOBIECHHOE YCHIHE NPYXHHBI
peryasaTopa aaBleHus.

@opcyHKa, yCTaHOB/IEHHas B arperare LEHTPaIbHOTO BIPHICKA, MPEACTABIAET cO60H
3NIEKTPOMArHUTHBIA KJIanaH, KOTOpbIH NpH IOJYYEHHH YNPABISOMErO HMMITYNbCa C
KOHTpOJLIEpa BTATMBAET CEPAEYHHK, B pe3yJbTaTe 4ero MOANpPYXUHEHHBIH LIApHKOBBINA
KJ1araH OTXOHT OT CBOETO CEJIa M MO3BOJISET TOIUTUBY MPOHTH Yepe3 GHUIBTP U3 TOHKON
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Puc. 2.71. Arperar 11eHTPabHOTO BIIPBICKA:

1 - perynarop xonocToro xona; 2 - peryisTop AaBleHHs TOILUIHBA; 3 - WITyUep A1
HOJIKIIOYEHHS LIJIaHTa JIaT4HKa A6COIOTHOrO AABJIEHN; 4 - WTYLEp JUTA MONKIIOYEHHS
ILJTAHTa MacJIOOTAENUTENS; 5 - WTyLep A1 NOKIIoYEeHHs Lij1aHra aacopbepa;

6 - dopcyHka; 7 - TyLep CIMBHOrO TOINIMBONPOBOAA; 8 - KOPIYC arperara nojiadn
TOIUINBA; 9 - JaTUHK MOJNIOXKEHHUS APOCCeNbHOMN 3acnoHkH; 10 - kopmyc apoccenbHON
3aciIoHKH; 11 - WTyLep nofawero ToHBONPOBOAA.

Puc. 2.72. DneMeHTbI CHCTEMBI NTOJIA4YH TOIIHBA:
A - K IITyuepy NOAAIOIIETo TOIUTMBOMPOBOA arperara HeHTPaIbHOIO BIPBICKa;
B - K WITyuepy CIMBHOrO TOIIMBOIPOBO/IA arperara LEHTPAIBHOIO BIIPHICKA;
1 - MaHOMeTp 1A M3MEPEHHUA NIaBJIEHHA TOIUIMBA; 2 - LITYLEP KOHTPOJIsA JAaBIEHHA
TOIUTHBA (YCTAHABJIMBAETCA [IPH U3MEPEHNH aBleHHs TOIUIMBA); 3 - TOIIHBHLIHA QHIbTD;
4 - nonaoHit TOIIMBONPOBOS; 5 ~ CIMBHOM TOITMBONpPOBOL; 6 - 6eH306akK;
7 - anekTpobeH30HacoC.
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CETKH B PACNbUIMTENBHYIO HacajAKy. TOIUIMBO MOJ IaBJIEHUEM HAINpaBlAETCs KOHUYECKHM
(akenoM Ha CTEHKH CMECHTENbHOM KaMephl Haa NPOCccenbHON 3acnoHkoi. 1o ucredyeHun
3MIEKTPHUYECKOTO HMITY/IbCA JIEKTPOMArHMT OTK/IIOYAETCS, ¥ MOANPYKHHEHHBIH 1IAPHKOBBIH
KJIanaH 3alupaeTcs, epeKkpbiBas NMojadyy TOIUIHBA.

I[1pu BruTIOYEHNH HOPCYHKH KOHTPOJIEPOM Ha OGMOTKY 3/IEKTPOMarHMTHOTO Ki1alaHa
NOJIaeTCsl MOJIHOE HANpPSHKEHHE IMTaHMA CHCTEMBI 10 OCTHXKEHHSA TOKOM OIIOPHOIO 3Ha-
4yeHHs 4 A. 3aTeM KOHTpOJUIep OCyLIeCTBaseT (pYHKUMIO PEryIHPOBaHHA TOKa, MOILAEp-
XHBas CHIly Toka 1 A 10 MOMEHTa BbIKIIOUEHHs GOPCYHKH. D10 obecneynBacT GbICTpoE
BTATMBAHHE 3JIEKTPOMArHMUTHOTO KJlaraHa MPH BKJIIOYEHHH 1 HU3KODHEPTETHYECKHH PEXKUM
BBIJIEPIKKH, He JONyCKalomuii neperpeBa 06MOTKH 3EKTPOMAarHMTHOrO KiamaHa. Takoe
OrpaHMYeHHe TOKA MPHMEHEHO B CBA3M C HH3KMM CONpPOTHBIEHHEM OOMOTKH 3JeKTpo-
MarHMTHOTO KJIanaHa.

CurHan koHTpoJUlepa, ynpasnsoumit ¢opcyHko, npencraeiser coboit cepuio
HMIY/IbCOB, JJIMTENBHOCTh KOTOPBIX COOTBETCTBYET TpebyIOEMYCs NBHraTelo KOJu-
4YecTBY TOIUIMBA. DTOT CHTHAJ] MOJAETCA B ONpeJe/IeHHbIi MOMEHT MOBOPOTa KOJNEHYa-
TOTO BaJla, KOTOPBIH 3aBHCHT OT pexuMa paboThl IBUraTens.

IMonaBaeMslit Ha GOpPCYHKY YNpaBIsAIOLIMI CUTHAN OTKPLIBAET HOPMAJIbHO 3aKPbITHIi
K1anad (GOpCYHKH, MojiaBas BO BIYCKHOM KaHan TOIUIMBO moj NasileHHeM. ITockonbky
PEryisATOp MOAAEPXHMBACT MOCTOSHHOE NaBlIEHHE TOIUTMBA, PAacXOJl TOIUIMBA IPONOPLHO-
HaJleH JUIMTEIbHOCTH MMITY/IbCa M YaCTOTE UX CIIEI0BAHMS.

KonTtponnep nognepx1BaeT oNTHMaIbHOE COOTHOLIEHHE TOMTMBOBO3LY ITHOH CMECH
MyTeM H3MEHEHHs [UIMTENLHOCTH MMIY/lbca BIPHICKA. YBEJNMYEHHE JUIMTENbHOCTH
MMIyJbCa MPUBOHMT K YBEJNMUYEHHIO KOJMYECTBA IOJABAEMOro TOIIMBa (ooralieHue
CMeCH). YMEHbILEHHE IMTENbHOCTH HMITYJIbCa NPHBOAMT K YMEHBLIEHHIO KOJIHYECTBA
N0aBAEMOIO TOIJIHBA, T. €. K 00EIHEHHIO CMECH.

TonauBHLIA (QUABLTP YCTAaHOBIEH B MOTODHOM OTCEKE IIOJ 3alaCHBIM KOJIECOM.
OunbTp pacnonoxeH B JIMHHM MOa4YM TOINIHMBA MexAy OeH30HacocoM M arperatom
UeHTpaiabHoro Bhphicka. Kopmyc ¢unbTpa u3roToBleH M3 CTaMM M HUMeEET IITyLEPHI C
pe3bboit ¢ 06oux koHItoB. OUABTPYIOMIMI 3eMEHT M3roToBleH M3 Oymaru M npeaHasHa-
YE€H A YJaBJIMBAaHHUA, COJECPXKAIMXCA B TOIUIMBE HYACTHL, KOTOPBIE MOTyT INPHUBECTH K
MOBPEXACHHIO CHCTEMBI BIIPHICKA.

DneKTpoOGeH30HACOC, POJMKOBOIO THIMA MOCTOAHHOW MNPOU3BOAHMTEIBHOCTH,
pacnonoxeH B GeHzobake. OH MofaeT TOIUIMBO MO TOIUIMBOIPOBOY Yepe3 BCTPOEHHBIH B
JIMHUIO TOTUIMBHBIH (PMIIBTP Ha arperar UEHTPAJILHOTO BIPbICKa 10 aBneHHeM Gonee 190
k[Ta. H30bITOK TOMIMBA CBEPX PEryIHPYeMOro BO3BpalaeTcs yepe3 perynsTop NaBleHHs
arperara L€HTpaJbHOro BIPbIcKa B 6eH306aK 110 JINHHH CIIHBA.

OnektpobeH30HacoC BKJIIOYaeTcs KOHTpoiepoM yepes pene. IIpn ycranoBke kimoua
3axxuranus B nmonoxenue "3AXKUTAHUE", nocne npeGuiBanus B nonoxeuud "BbIKJIIO-
YEHO" 6onee 15 cekyHZ, KOHTPOJUIED 3amMTHIBAET peEje JUIl BKIIOUEHHS 3NIEKTPO-
6ensoHacoca. Ecnu B TedeHHe JIByX CEKYHJ IMOCJIE BKIIOYEHHS 3aXHraHHs NMpPOKPYTKa
JIBUraTe/lsi He HAYMHAETCs, KOHTPOJUIEDP BBIKIIIOUMAET pefie ¥ OKHIAET Hayalla NPOKPYTKH.
IMocne e€ Hayanma KOHTPOJUIEp BHOBb BKJIIOYAeT pefie, obecnedynBas BIUIIOUEHHE MEKTPO-
6en3oHacoca.
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IMopsnok copacbiBaHKs NABIEHHS B CHCTEME MOJIauM TOMJIHBA

[Tockonbky [aBj€HHE TOIIMBA COXPAHJAETCA B TOIUIMBONPOBOBOJE H TIOCIe
BBIK/IIOYEHHUS JIBHIaTeNs, TO JUIS MpOBelleHHs paboT CBA3aHHBIX € CHCTEMOH nopauu
TOIIMBAa (3aMeHa TOINIMBHOrO GWIBTpa, M3MEpPEHHE JaBjieHHMs TOIIMBA M T. IL),
HEeoOX0IMMO CHATD JJaBJICHHE B CHCTEME.

JUIst 3TOr0 Hajio BHINONHHTH CleAYIOIIHe NeHCTBHSA:

1. OTcoenvHHUTh KONOMKY IPOBOAOB OT 3/1eKTpobeH30Hacoca.

2. BKiI1o4HTh HEHTPaNIbHYIO Tiepesiady, 3aTOPMO3HTh aBTOMOGHIIb CTOSHOYHBIM TOP-
MO30M.

3. 3anycTHTh JIBHraTeNb M JaTh eMy NpopaboTaTh Ha XOJOCTOM XOXY JI0 OCTaHOBKH,
H3-3a BbIPabOTKH TOIUTHBA.

4. BIIOYNTH CTapTep Ha 3 CeKyHAbI [ CTPABIHBAHMUA NaBlieHHs B TPyOOMNpoBoOIax.
IMocne 3toro MoxxHo Ge3onacHo paboTrarh ¢ CHCTEMO# MOAaYH TOIIMBA.

S. ITocne 3aBepieHus paboT NPHCOeIMHUTD POBOAA K 31EKTpoOeH30HacoCy.

KOHT‘pOJIb J1aBJICHHUSA CUCTEMBI 110/1a4H TOTJIMBA

Jns ocylecTBNeHHs: KOHTPOJNs AaBIEHHS CHUCTEMbl MOMAYM TOILUIMBA HEOOGXOAMMO
BBIMOJTHHUTD CIETYIOILEE:

1. C6pocHTh 1aBleHHe B CUCTEME M0ja4H TOILIHBA (CM. BBILIE).

2. OTtcoenuHuTh TPy6ONpPOBO/ MOJIA4YH TOIUIMBA NOJ AABJEHHEM Y BBIXOJHOIO ILUTY-
Lepa TOILTMBHOTO GHbTpa.

3. YcTaHOBHTH JMarHOCTHYECKHMH IITYLEP JaBjIeHHS MEXTY BBIXOAHBIM ILTYLEEPOM
TOIUTMBHOTO GMIIBTPA M JIMHHEH NO/1a4H TOILIHBA.

4. YCTaHOBMTH MaHOMETP B LUTYUEP KOHTPOJNs [IABJIEHHUs TOIUIMBAa M yOenuTbca B
HaJIeXHOCTH COeIMHEHHA BO H30eKaHue yTeukH Tomusa (puc. 2.72).

5. BruoyuTs snexTpobensonacoc. Jasjedue TOMINBA J0DKHO ObITh B penenax 190
+ 210 kITa.

6. COpocHuTh aBlieHHE B CHCTEME TIO/Ja4H TOIIHBA.

7. CHATb MAHOMETP M IUTyLIep KOHTPOJIA AaBJIECHHs TOTLIMBA.

8. [loncoe MHHUTD TOILIMBOMPOBO/, K TOIUIHBHOMY (HIBTPY.

9. 3amycTHTh JIBUraTelNb M MPOBEPHTH OTCYTCTBHE YTEYEK TOIUIMBA.
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JdaTuuk TemnepaTtypbl oxJaxnpawpmei sxkuaxoctu (ATOX) um naruuk
Temnepartypsl Bo3ayxa ([TB) npencrasnser co6oit Tepmuctop (pe3rcTop, H3IMEHSIOMIMIA
CONPOTHBJEHHE B 3aBHCHMOCTH OT TEMIEpPATyphl), YCTAHOBJIEHHBIH B IIOTOKe
OXJIAXKAAIOIEH JKHAKOCTH JIBHratens. TepMHCTOp, PacmoNOXEHHbI BHYTPH IaTyHKa,
HMeeT OTPHUATENBHBIA TemreparypHblii KO3GGHLUHMEHT CONPOTHBIEHHH, T. €. IPH Harpese
€ro conpoTHBIeHHe yMeHbluaeTca. IIpu BbICOKOH TemmepaType AaTYMK MMEET HM3KOE
conporueienHe (70 Om npu 130 °C), a npu HU3KOH TeMIeparype OXJIaXXRaromen KUIKOCTH
- BeIcokoe conpotusnenue (100700 Om mpu - 40 °C).

Konrtponnep nonaer na ITOX n JITB nanpsokenne nutanus 5 B uepes pe3ucrop ¢
NOCTOSIHHBIM CONPOTHBIIEHHEM, HAXOAALMICS BHYTPH KOHTpOIUIepa. TemnepaTypy oxiaxk-
Jaronei XHUIKOCTH M BO3AyXa KOHTPOJUIEP PAcCUMTBHIBAET IO MAAECHHMIO HANPSHKEHUS Ha
JATOX u ATB. [agenue HanpskeHUs: OTHOCHTENIBHO BBHICOKOE HAa XOJIOJHOM JBHIaTeNe H
HHU3KOe Ha mporpeToM. TemmepaTypa oxnaxzaaromieid >XHAKOCTH HCHONb3yeTcs B GONb-
LIMHCTBE (YyHKLMIi yIIpaBIeHHs JIBUraTesIeM.

Puc. 2.73. BHewinuii BUJ AaTYHKa:
- TEMIIEPaTyPhl OXJIAXKAAIOMIEN XKHIAKOCTH
(ycTaHaBnuBaeTcs Ha BepXHeM narpy6ke panuaropa); .
- TeMreparypsl Bo3ayxa (YCTaHaBIMBAETCS CHU3Y BO3JYILUHOTrO (QHUILTPA).

TockonbKy HaTYMKH TEMIIEPATYPhl WIPAIOT CEPbE3HYI0 PONb B paGoTe CHCTEMBI
YIpaBJIeHHs JIBUraTesieM, TO UM CIIEAYET YAEIUTh GONbLIe BHUMAHHA.

Tak Bo3xywHBIHA GHILTP, B HU3Y KOTOPOrO YCTaHOBJIEH JATYMK TEMIIEPATyphl BO3-
nyxa, ans obecredeHus! XOpOIUHX €310BbIX Ka4eCTB B PAa3IMYHBIX KIMMATHYECKHMX YCIIO-
BHAX, UMEET TaKKe TepMoperynsatop. 3a cyeT obecreueHHs OMHAKOBOH TeMIepaTypsbl
BO3/TyXa Ha BITyCKe - MCKJIIo4aeTcs obJiefieHeHre IPOCCeNbHO# 3aCIIOHKH H CHCTEMY Nofia-
YH TOTUIMBA MOXKHO KaJTMOPOBATh JJ1s1 YMEHbBIUEHHS TOKCHYHOCTH.

TepMocTarnueckas GpyHKIHA BO3ayLIHOTO GuibTpa obecrednBaeTcs nonayeH nomao-
rPeToro BO3AyXa M NPHMEHEHHEM TEPMOCHJIOBOTO 3JIEMEHTA C TBEP/BIM TEPMOYYBCTBH-
TEJILHBIM HaIOJHHUTENIEM, NMOOGHOr0 TEPMOCTaTy CHCTEMbI OXJIAXKAEHHA. B BO3ayLiHbIH
GUIBTp MOXET MO/IaBaThCs XONOIHBIM BO3IyX, 3abHMpaeMblif 3a npenenamMd MOTOPHOIO
OTCEKa, WIIK MOJOrPeThId BO3/lyX M3 3a60pHHKA MOJOrPETOro BO3JyXa, HaXOAALIEroCs Haf
BBIMYCKHBIM KOJIEKTOPOM.

Pexxum nonaum nozorpetoro Bo3ayxa. Korna temneparypa Hike 30 °C, TepMOuyBCT-
BHUTEJIbHBIA HAIMOIHUTENb CKHUMAETCs, M 3aCJIOHKA MepeKphIBaeT M0Jiayy HapY»KHOro BO3-
JlyXa ¥ OTKPBIBAET NO/1a4y B BO3yLLHBIH (WIBTP MOAOTPETOro BO3AyXa.

PesxumM nonaun HapyxHoro Bosnyxa. Korna temnepatypa Boime 55 °C, 3acnoHka ne-
PEKPBIBAET M0J1auy MOJOTPETOro BO3/1yXa, M B BO3AYLUHBIH (UIBTP MOCTyNaeT TOJNBKO Ha-
PYKHBIH BO3YX.

PexxuMm perynuposanus. B nmanaszone temneparypsl ot 30 °C no 55 °C 3acnonka
OTKpBIBaeT Nojady B BO3MYLUHBIH GHIBTP Kak, MOJOrPETOTO BO3MyXa, TaK M HAPYXKHOTO.

IIpumeuanne.
Henocmroqﬂax MOIIHOCTh M MPHUEMHUCTOCTDH, & TAKXKE JICTOHALIMA NIPOrpeETOro JBH-
rareiss MOryT ObITh BBI3BaHbI NEPEKPHITHEM 3aCIOHKOH MMOJAYHM HApPYXHOTO BO3JyXa.
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Yro kacaercs JlaT4YHKa TEMIEparypsbl OXJ'Ia)l(]IalO]J.[el‘fl XKHAKOCTH, TO 3€Ch Ba>XHBIM
rmapaMeTpoM paboThl ABIAETCA €ro XapakTepPHUCTHKAa MPH MHMHYCOBBIX TEMIeparypax. A
nockoNbKy "TexHHMUecKMMH YCJIOBMSAMH" Ha BOpBICKOBBIE aBTomMoO6minm BA3 orosopén
HW)KHHUI Mpejen HMX XOJNOJHOro mycka MuHyc 25 + 27 °C, 3HauMT MalinMHa He Oyner
3aBOAMTHLCA yxe npu muHyc 28 °C. Ha mpakTtuke xe ObIBaeT, yTo MpoGieMbl ¢ IyCKOM
HAYHUHAKTCA U IIPH Gonee CKPOMHBIX TEMIIEpATypax.

[Nony4yaercsa 3TO B CNyyasx, KOrda KOHTpOJUIEp, MO KaKOM-TO MpHYHMIle, MOTYHaeT
HeeepHyI0 MH(opMauuio o Temreparype, To 6nok ynpasnenus Oyier oboraum@rh WM,
Hao60poT 06e/(HATH CMeCh BONPEKH pPealIbHBIM NOTpeGHOCTAM ABHraTens. A HHGOPMALKIO
0 TeMrepatype BbIAET Kak pa3 ynoMsaHytsld yxe JJTOX. ¥ ecnu oH Bhillles U3 CTpos U
HOBBI#, KYIJIEHHBIH BMECTO HETO, HMEET HeNpaBUIIbHbIE XapaKTEPHCTHKH, TO TPYAHOCTH C
3amycKoM OyAyT MOCTOAHHBIMH.

IToaTomy, npu NMpoBepKe POAHOIO AAaTYHKA M MMOKYIIKE HOBOTO, CllelyeT NPOBEPATh UX
npuGopoM U MOoNyueHHble OKAZaHHsA CPaBHUBATh ¢ TaGMMYHBIMK JaHHbIMK (Tabn. 2.22 u
2.23).

B nponaxe HMeercs Heckonbko TuroB aatyukoB: 23.3828 ("Kanmyxcknit" 3aBon

Asronpubop) u 6898.2347 (nMpon3BOAUTENL HEHU3BECTEH, HO MPOJAIOT KaK HMMIIOPTHBIH
"GM").

Ta6n. 2.22. 3aBUCHMOCTb CONpOTHBIEHUs JaTyukoB 23.3828 or Temneparypsl (naHHbIe

H3rOTOBHUTEIIA).
Temmne- Conpotusnenune, KOm
parypa, °C MHWHHMaJIbHOE HOMMHANIbHOE MaKCHMaJibHOE
-40 83,76 100,71 117,7
-35 60,59 72,46 89,41
-30 42.29 52,68 64.55
-25 32,68 38,69 47,08
-20 24,34 28,68 34,68
-15 18,29 21,45 25,78
- 10 13,85 16,18 19,34
-5 10,57 12,30 14,62
0 8,14 9,42 11,15
5 6,32 7,28 8,57
Ta6a. 2.23. 3aBUCHMOCTb CONPOTHBIEHHMSA AaTYMKOB OT TeMIepaTypbl (HOpPMaTHBHBIE
TpeGOBaHu).
Temneparypa, °C |-40 | -20 0 20 {40 | 60 | 80 | 100 | 128
Conporusnenne, kOm | 100,7 | 28,68 | 9,42 | 3,52 | 1,46 | 0,67 [ 0,33 | 0,18 | 0,08

Ipumeuanne.

[IpoBepsist CONPOTHBIEHUS (ATYHKOB CIEYET YIUTHIBATh, YTO MONYUYEHHBI pe3yib-
TaT GyaeT 3aBHCETh OT TOro, KakoH TOK NMpOTEKan yepes AATYMK NMpH u3MepeHnH. Tak Kak,
MpH MOAKIIIOYEHHH NpUBOopa K JaTUNKy, TEPMHUCTOP OYAET HarpeBaTbCsi M YMEHBIIUT CBOE
conpoTHBieHHe. [T02ToMy U3MepeHHs CllelyeT IIPONU3BOIMTH IPH MHIMMAJIbHO BO3MOXHBIX
TOKax - Hanmpumep, 10 MKA B nuanazone 1o 100 kOM u IMKA 1pH CONpOTHBIEHHMH BbILIE
100 kOm. [TosToMy *ke, cTpenodnslii IpUOOP BHIIACT MEHEE TOUHBIE JJAHHBIE, 4 TIOKA3aHUs

undposoro npubopa OynyT Genee TounbimMu. XoTs ABHbIH Gpak crocoben orcesTs Jiro6oit
npubop.

Kak nokazaiu ucnbiTaH#Hs npoBeREHHbIE XypHanoM "3a pyném", gatumku 32.3828
BIIOJIHE BITUCBIBAIOTCA B TpeOyeMble XapaKTEPHCTHKH, a BOT JaTYHKH C MapKHPOBKoii 6898.
2347 umenu pazbpoc napamerpos B 200 %. IIpu uém y HUX nnoxoxe, emEé 1 NIoXoi KOHTAKT
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TEPMHCTOpPA ¢ KOPITYCOM M M3-32 3TOTO JAaTYMK MOYTH MHHYTY BBIXOAHT Ha HOpMaJIbHBIN
pexuM paGoThl. Beirnsaaut sto tak (puc. 2.74): npH NOAKMIOUEHHH AaTYHKa X npubopy, B
NepBble Ke CeKYHABl COMPOTHBIEHHE ero mnajaer. 3arem uepe3 20 ceKyHj HauyWHaeT
BO3pacTarh, MOTOM LMKJI MOBTOpsieTcs ewé Napy pa3 ¢ MeHbleH aMIUIMTYZod M Takx B
Te4eHHH MHHYTHI.

VY Kamy»CKHX IaT4MKOB ON0OHbIH 3¢ deKT ITHTCS BCEro HECKOIBKO CEKYHI.

R, kOm

Puc. 2.74. Xapakrep usmMeHeHus
COMNPOTHUBNEHHS AaTYHKA TEMIEPATYPhI
B 3aBHCHMOCTH OT BPEMEHH NIpH
TIIOXOM KOHTaKT€e TepMHCTOPA C KOPITyCOM.

Bpewms, ¢

Kakoii 5xe BLIBO MOXKHO CI€JIaTh U3 BCETO BbllIe CKA3aHHOIO:

- BO-TICPBBIX, ecny Bama MalrMHa mnepectana 3aBOAMTLCA B XOJNOAHYIO OO,
crneayer nonpoboBaTh CHATH Pa3beM C JaTYMKa TEMIICPATYphl OXJIaX Jamllei KHUAKOCTH #
BCTAaBHTb B Pa3bE&M MOCTOSHHBIH PE3UCTOP C CONMpoTHBIEHHeM mopsiaka 20 kKOM. Pesuctop
MOXHO YCTaHOBHUTb, Yepe3 TymOnep, napajuienbHO AaTUYHKY U nepekiiodas TymOnep BbIOH-
paTth ONTHMAaJbHBIA cr10CO6 3amycka ABUraTess.

- BO-BTOpBIX, NIPH MOKyIKe HOBOro jaaryvka temmneparypbl (JITOX nnu ATB), 00s-
3aTeIbHO MPOBEPSHTE €ro TeCTEPOM.

Ipu Bo3HHKHOBEHUH HewncnpaBHocteit B nensx JATOX win JITB kouTposuiep depes
omnpenenéHHOE BPEMs 3aHOCHT B CBOIO MaMsATb COOTBETCTBYIOILHH KOA M BXKIIOYACT KOHT-
ponshylo namny «CHECK ENGINE», curHanusupys O HaIMYMHM HEMONAAKdu. B 3Tom
Cllydyac KOHTpoJuiep JH00 paccyuTaeT 3HaYeHHE TEMIIEPATyphl OXJaXAaloiliei KUIKOCTH
MM BO3/lyXa 110 CHIHAJly MCIPAaBHOTO JaTyMKa TeMIICpaTyphl, MO0 NoACTaBUT «aBapHii-
HOe» 3HaueHHe, XpaHsIileecs B naMATH KOHTpoJIepa.

Kon 14 - Huskuit ypoBeHb CHTHaJIa ¢ AaTYHKA TEMIIEPATypbl OXIaX AAIOUIEH KHIKOC -
TH, 3aHOCHTCS B [IAMSTh, CCITH:
- ABMrarenb npopaboTan Gonblue 2 CEKyHA;

- HalpsDKEHHE CUTHAA IaT4dKa Temmeparypsl OXK COOTBETCTBYeT TEeMIepaType Bbl-
me 135 °C.

OnpenessiomuM SBIsACTCA HAMUHE 3aMbIKaHH Ha MacCy MPOBOJA, MAYILEro ¢ KOH-
TakTa 3B KpacHo# konoaku konrpomiepa k ATOX.

Kon 15 (nenocTosiHublit, fononHsercs kogamu 21 u 22) - Beicokuii ypoBeHb CHIHAJIA
C JaTYHKA TeMIIepaTypbl OXJIAXAAOLICH K MAKOCTH, 3aHOCHTCS B TAMATH, €CJTH:

- IBHraresb npopaboran 6onbiue 60 cekyHn;

- HaNpshKEHHE CHrHaa JaTuyrka Temneparypsl OXK COOTBETCTBYeT TeMIepaType HHxKe
-37°C.

Onpenensioninm sABIseTCs HalnHYHe 06pbiBa IPOBOJOB, HAYLIHX ¢ KOHTakTa 3B Kpac-
HOM KOJOAKH M koHTakTa 15D Genoit kononku koutpomnepa k JITOX.

Kak nokazarenn HEHCIIPABHOCTH ueneﬁ JaT4YHKa TEMNEpaTypsl BO3AyXa, ABISACTCA
pr}IHbIﬁ 3anyCK M BbICOKAasd TOKCHMYHOCTb..
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Kon 23 (HenmocTosHHBIN, fomonHsAeTcs kogaMH W/uau 33, 54) - Beicokuit ypoeHb
CHUTHaJIa C IaTYMKa TEMIIEPaTy Pbl BO3AyXa Ha BITYCKE, 3aHOCHTCS B [IaMSTh, €CITH:

- IBUrarens npopa6oran 6onbure 30 cexkyHn;

- HanpsDKEHHE CHTHajla JaTyHKa TEMIIepaTypbl BO3yXa COOTBETCTBYET TEMIIEpaType
Hmxke -39 °C.

OnpenensionyuM sBISETCSA HAIHYHE 00pbIBa IPOBOJOB, HAYIIMX C KOHTakTOB 4B 1 2B
KpacHOH KoloaKH koHTposepa k ITB.

Kon 25 - Huskuii ypoBeHb CHrnaja ¢ JaT4ukKa TEMIIEpaTypbl BO3IyXa Ha BITYCKE,
3aHOCHTCS B [1AMATh, ECIIH:

- ABUraTenb paboraet;

- HampshKEHHe CUrHana aatyrka TeMnepatypbl OXK, B TeuenHe | cekyHAbl, COOTBET-
cTByeT TeMnepatype Bbiuze 140 °C.

OnpenensiomuM sBIAETCA HAIHYHE 3aMbIKaHHA Ha Maccy MpOBOJA, HAYLIEro ¢ KOH-
TakTa 4B kpacHo# konosaku kontpomepa k JITB.

Kak noka3sarens HCHCIIPaBHOCTH LeneH JaTuyMKa TeMIlepaTypbl BO3AyXa, ABIAETCA
CHJIbHas CTPY4 BhIXJIONA.

an HaJIMYHUH BCEX 3THX KOHOB, CIEAYET IPOBEPATH HaJ&XKHOCTh KOHTAKTHBIX CO-
CL[HHCHHI‘;I, HaJlH4YHue 06p]>IBOB TNPOBOJAOB WM 3aMKHYTBIX IIPOBOAOB HAa MacCy, a TakKXe
HMCMPABHOCTb AATYHUKOB TCMIICPATYPbI OXJIKIAKOIICH YXHUAKOCTH H BO3yXa. B cliydae €Ciu
npoBOJa U NAaTYHMKH HCIIpAaBHbI, MOXXHO CA€NaTh BbHIBOA O HEHUCIIPABHOCTH KOHTPOJJICpA.

Jatunk a6comorHoro aasjenus (JIAJ]) npencrasnser coboi npubop (puc. 2.75),
KOTOpBIH H3MepsieT W3MEHEHWC NaBjleHHs BO BmyckHoil TpyGe. Tpybka HeGonbuioro
QMaMeTpa, COCAHHAIOLIaA NATYHK C BIYCKHOH TpyOoH (MnM KopmycoM ApoccenbHOH
3acJIOHKH), obecneynBaeT M3MEpEHHe JAaTYMKOM aOCONMIOTHOTO JABJIEHHs BO BIYCKHOM
Tpybe. JlaBneHnyne H3MeHsAETCA B pe3yabTaTe M3MEHEHHs Harpy3KH ABHrareis M 4acTOThI
BpallleH s KoJleH4aToro Baja. Jlarynuk abcomoTHOro faBleHHs peobpasyeT 3T0 H3MEHEHHe
B BBIXOMHON CHIHan ONpeeNeHHOro HampsbkeHHA. KoHrtponep mnomaer Ha JaTyMk
abcomoTHOTO JaBNeHHUs onopHoe Hanpsbkenue 5 B. Tlpu uaMeHeHun naBneHHs BO BIyCK-
HOM KOJUIEKTOpE BBIXOHOM CHrHall JaTYMKa TaKke W3MEHAETCs NMPIMO MPONOPUHOHANBHO
JIaBJIEHH10. 3aKphITOE MOJIOKCHHE JPOCCENBHON 3aC/IOHKH JAeT OTHOCHTENILHO HH3KOe
HanpspKeHHe BBLIXOJHONO CHCHajAa JaTyvka aOCoNIOTHOro aaBieHMs (Ha XONOCTOM XOA4y
HanpsDKEHHE Ha BBIXOZE JaTyMka cOCTaBHT 1,2 B), a MOMHOCTBHIO OTKPBHITOMY NMOJIOXKEHHIO
JpOCCeNbHON 3aCIOHKH COOTBETCTBYET BBICOKOE HANpsDKeHHe CHrHana abcomioTHOro
JaBneHus - 0koJo 4 + 4,8 B. D10 BhICOKOE BBIXOJHOE HaNpsHKEHHE BO3HUKAET, [IOTOMY YTO

Puc. 2.75. Buewnuii BM 1aT4MKa
o a0COMOTHOrO IaBIeHHs.

™\ (3HaYeHH HANpSHKEHUH OTHOCAT-
€5 K IaTYHKaM C KOHYCHO# BCTaB-
o KO 3en€HOro W1 4€pHOTO 1BETA)

152



HpH MOJHOM OTKPBITHH APOCCENBbHOM 3aCTOHKH AaBlieHHe BHYTPH BIYCKHOM TpyObl nmpu-
MEpHO COOTBETCTBYET aTMOoC(epHOMY, 3Ta HHGOpMaLHS MCNONAb3YETCS KOHTPOIIEPOM B
Ka4yecTBE BEJIHYHHbI, CBA3aHHOH C BHICOTOH MeCTa HaXOX/1€HHs aBTOMOOWIIS Hajl yPOBHEM
MOps, H KOTOpast HasbIBaeTCst 6apOMETPUIECKUM JaBIEHHEM.

KonTtponnep ucnosnb3yeT curian AaT4vka abCOMIOTHOTO JIABIEHHS, KaK OHH U3 HaH-
Gonee BaXKHBIX JUIs yNpaBleHHA TOIUTMBONOAAYEN M 3auraHueM. IIpH BLICOKOM JaBleHHH
TpebyeTcs NoBbllIeHHAas I0Aa4Ya TOIUTHBA, a IPH HU3KOM JaBlICcHHH TpebyeTcs MoHMKeHHas
nojaya TOIUIMBA.

[Tpu BO3HMKHOBEHHH HeucnpaBHOCTH Lienell JIAJ] koHTpoiep Yepes onpeneneHHoe
BpeMsl 3aHOCHT B CBOIO MAMATh COOTBETCTBYIOIMH KOJI M BKIIIOYACT KOHTPOJNBHYIO JIaMIly
«CHECK ENGINE», curaanusupys 0 HaIM4YHH HemonaAku. B 3ToM cinydae koHTposnep
3aMelaer curHan JJAJ] 3HaueHHeM NaBleHHMs, PACCYMTHIBAEMBIM MO YacTOTE BpALLEHMS
KOJIEHYATOr0 BaJla M CHrHaJY AaT4YHKa [ONIOKEHHS APOCCENbHOM 3aCTIOHKH.

Kon 33 (nenmocTosiHHbIH, JononHsAeTcs KojaMu u/unu 23, 54) - Beicokuil yposeHb
CHIHAaJIa ¢ JaT4HKa abCOMIOTHOTO AaBJIeH s, 3aHOCHTCS B [TaMATh, €CJIH:

- IBHrareis paboraer;

- OTCYTCTBYIOT koAbl 21 1 22;

- YTOJI OTKPBITHS JPOCCENbHOHN 3aCNOHKM MeHee 1,6 %;

- B Te4eHHe 5 ceKyHA abCoMoTHOE JaBlieHKe BO BIYCKHOM KoJlekTope 6onee 77 kIla.

OIIpC}lCJIﬂlOLI.lPlM SABIAETCA HAIITHYHE o6p1>naa TMpOoBOJA 3a3€MJICHHUS JaTYHKa, HAYLIETO
¢ koHTaKTa 2B kpacHoO# konoaku koHTpomnepa K J{A ], Hau 3aMbIkaHHs Ha Maccy POBOIOB,
HAYILHMX C KOHTaKkTa 7A KpacHO# KOJOAKH M koHTakTa 8D 0enoiil Konoaku KOHTpoIepa K

AAL

Ecnu tpyOka matuvka aGCOMIOTHOrO JABJIEHHA NMPOIMYCKAET BO3AYX, TO NOJOXKECHHE
KJIanaHa Peryiasaropa XOJloCTOro xoaa Oynet 61M3K0 K HY/IO, YTO MOBBICHT 000POTHI JBH-
raTest Ha XOJIOCTOM XOy.

Koz 34 - Huskuit ypoBeHb cHrHana ¢ JaTidKa abCOMOTHOTO JaBJIeHHs, 3aHOCHTCS B
naMsThb, ECJIH:

- IBUrarenb paboTaer ¢ YacToToH KojeHuaroro Basa McHee 1200 06/MuH;

- OTCYTCTBYeT Ko 21;

- B TeueHHe | ceKyHABl aGCcomMOTHOE AaBleHKHe BO BIYCKHOM KoJUleKTope MeHee 14

klla.

HIH:

- IBHrarenb paboTaeT ¢ 4acTOTOH KoseH4aToro Baja 6onee 1200 06/MuH;

- OTCYTCTBYeT koA 21;

- YroJl OTKPbITHS APOCCENbHOMN 3acIOHKH Oonee 20 %;

- B TedeHHe | cekyH[pbl abCONMIOTHOE JaBleHHe BO BIYCKHOM KoylekTope MeHee 14
klla.

OnpenensiomuM sBieTcs Hanuuue oOpbIBa WK 3aMbIKaHHUA Ha ‘“+” NpPOBOMOB,
HAYIIMX C KOHTaKTa 7A KpacHOH KonoAkH U koHTakTa 8D Oenoii KoJoaKH KOHTpOJIEpa K

AAL

Kak nokazatenb HeMCNpaBHOCTH Lienei JaT4HKa abCONIOTHOrO JIaBNEHMs, SBISETCS
HecTaOUIbHBIN XOJIOCTOH X0/, OCTAHOBKH JABUIaTeNs.

Hpn HaJIMYUH BCEX OTHUX KOIOB, CIEXYET NPOBEPATH HaA&XKHOCTh KOHTAKTHBIX CO-
C}lHHCHHﬁ, HajTU4yue O6p]>IBOB NNpOBOJAOB HMJIM 3aMKHYTBHIX IPOBOJOB HAa MaccCy, a TaKXe
HCMIPABHOCTh JAaT4YvKa abcomoTHoro aaeneHus. B Cly4yae €CJIM NpoBOoJa H JAaT4YHK
HCIIPpABHBI, MOXXHO CI€N1ATh BLIBOJX O HEUCTIPABHOCTH KOHTPOJIIEPA.
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JlaTuuk nojioxenus apoccenbHoii 3acaouxn (I3 cm. puc. 2.76) npeacrasnset
COGOﬁ pCBHCTOp HOTCHIIHOMCTPH‘{CCKOI‘O TUNA, OAHMH M3 BBIBOJOB KOTOpPOro COCAHHEH C
ONoOpHbIM HanpsbkeHueM (5 B) xoHTponnepa, a BTopolt ¢ Maccoii koHTponnepa. Tpetuit
MpoOBOA COEAUHSET HOI[BH)KHLIﬁ KOHTAKT JaT4YHKa C KOHTPOJJIEPOM.

Puc. 2.76. BHemHui BUJI JaTYHKa MOJTOXKEHHS
JpocCeNnbHOM 3aCIOHKH
M 1IOKOJIEBKA BHIBOIOB KOJIOAKH J1aTUMKa.

A3 ycraHoBneH c60Ky Ha KOpIyce APOCCENbHOH 3aCIOHKH HanpoOTHB CeKTopa
pblyara ynpaeJaeHHs APOCCeNbHOi 3acioHkol (puc. 2.70).

ITpu noBopoTe ApoccenbHOH 3aC/IOHKH, B OTBET Ha JIBHXKEHHE Ie/lalli aKCeeparopa,
0Cb ApOCCENBLHOM 3aCIOHKH NepeaaeT cBoé BpaiuatensHoe ABMxenue Ha JIT3. Ipu atom
TIPOHCXOAMT H3MEHEHHE HaNpsKeHHs BbIxogHoro curnana JII113.

I1pw 3aKpbITOM MONOXKEHWH APOCCENBLHON 3aCIOHKH BhIXoAHOH curHan JAIT3 nomxex
6biTh 0,25 + 1,25 B. TIp1 OTKpHITHH ZPOCCETbHON 3aCIOHKH BBLIXOIHOMN CHIHAJ BO3PACTaET,
W NPH MOTHOCTHIO OTKPBITOH APOCCENBbHOM 3aCTIOHKE BHIXOAHOE HaIpsKEHHE JODKHO ObITh
Bblle 4 B.

H3smepsia BbixogHOe HanpspkeHne curnana JI1J13, koHTponnep onpeaensier tekyiee
MOJIOXKEHHE JPOCCENbHOM 3acIOHKH. JIaHHBIE O TOJIOXKCHHH IPOCCENbHOH 3aCJIOHKH He-
00XOIMMBI KOHTPOJLIEPY [JIA PAacyeTa yIia ONepeXeHHs 3aXKHTaHHA U JUTHTENTbHOCTH HM-
NyJIBCOB BIPBICKA.

HabGniopast 3a M3MeHEHHEM HAmNpsDKEHHs, KOHTDPOJUIEP OINpeJCHseT, OTKphIBAaeTCA
JpoccenbHasi 3aclOHKAa WM 3akpbiBaercs. KoHTpoiep BoclpHHMMaeT OBICTpO BO3-
pacTalollee HanpshKeHHe CHIHala KaK CBHAETCIBCTBO BO3pPAacTalolledl MoTpeOHOCTH B
TOIUIHBE H HEOOXOIHMOCTH YBETUYHTh JJIHTENBHOCTh HMITYJIbCOB BIIPbICKA.

ATJ13 ne umeeT perynupoBok. Kontponnep ucnonb3yer camoe HH3Koe HalpshKkeHHe
CHIHaJa JaT4MKa Ha PEeXHME XOJOCTOro Xoia B KadecTBe TOukH orcueTa (0 % OTKphITHA
JpoccenbHON 3aCTIOHKH).

TMonomka unu ocnabnenune kpennenus JI1J[3 Moryr BbI3BaTh HECTAOHIBHOCTH XO-
JIOCTOrO XOJa, T. K. KOHTpoJulep He OyaeT nojy4yaTb CHrHaJI O HEpPEMEICHHIH ApOCcCenbHOM
3aCJIOHKH.

[Ipu BO3HMKHOBEHHH HEHCIPABHOCTH Lienel JaTyHKa KOHTPOJUIEp Yepe3 HEKOTopoe
BpeMsi 3aHOCHT Koj HeucnpaBHocTH M Biutodaer namny «CHECK ENGINE», curna-
JIU3HPYS O HAJUYMHU HENoJaJKH. EciH 3TO NMPOMCXOOMT, KOHTPONIEp 3aMeILaeT CHrHall
AITJA3 3HaYyeHHEM MOJOKEHHS POCCENbHOH 3aCIOHKH, PACCYMTHIBAEMBIM UM MO 4YacToTe
BpalleHHs KOJIEHYaToro Basa.

Kou 21 - BbIcoKHii ypOBEHb CHFHAJIA € JaTYHKa TOJIOKEHHUA APOCCENbHOM 3aCTIOHKH,
3aHOCHTCS B IaMATh, €CJTH:

- aBuraresis paboraer ¢ yacToToi konchuaroro sasia < 1200 06/Muir;

- HanpsHKEHUE CHIHANA JaT4HKa MOJIOKEHUS JIpoccesibHOM 3acnoHkHu Gobiue 2,56 B;

- abcomoTHOe AaBiicHiEe BO BHYCKHOM KoiutekTope MeHble 47 klla.

OnpeyensonuM SBISETCH Halludue 0OpHIBa NPOBOJA 3a3eMIEHH IaTYHKa, HIYILEro
¢ konrakta 15D 6Genoit kononku kenrposviepa k I3, unu sambikanus Ha "+" npoBoxos,
HIyImHx ¢ koHTakTa 5D v kodTakTa 83 6esnoi KostoAKH KOHTpOJLIEpA K JaTYHKY.

Kak noxasarenb HCHCHIPAaBHOCTH LeMNcH JaT4MKa MOIOXKCHHUS OPOCCENbHOMH 3acioH-
KM, SABJAETCS 3aTpyAHEHHBIN MYCK XONO;JHOTO JBHIraleis W HEJOCTAaTOYHas PHEMHCTOCTD.

Kon 22 - Huskuii ypoBeHb CHI'HaJIa C JaTYHKa TIOJIOKEHHs JIPOCCENBHOH 3aCIOHKH,
3aHOCHTCS B 1aMATh, ECIIH:
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- ABHrarenb paboTaer;
- HanpsDKEHHe CHrHasa JIaTYHKa NOJIOKEHHS APOCCeNbHON 3acnoHkH Menblle 0,16 B.

OrlpenenmoumM SABJISAETCA HaIH4YHUE o6p1>13a MK 3aMBIKAHH#A HA MaccCy ITPpOBO/IOB,
HAyIMX ¢ KOHTakTa 5D 1 koHTakTta 8D Genoit konoaku koHtpomepa k AI13.

Kak nokasarenb HeHCIIPaBHOCTH LieNei JaTYHKa IOJ0XKEHH IPOCCENbHOMN 3aCIOHKH,
SIBISIETCS YBeJIHYEHHbIEe 060POTHI XONOCTOrO X0/Ja JBHrarens M HeJOCTaTOYHass NPHEMMC-
TOCTb.

Ecnu HanpspkeHHe cHTHana, Ha HepaboTaltomeM asurarene, > 2,5 B, To 3To MoxeT
BBI3BaTh 3aTPYAHEHHBIH MYCK H3-3a HACTYIUICHHUS PEXHMa NPOAYBKH 3aJTUTOTO JIBHUraTeNsl.
DTOT pexxuM BKJIIOYaeTcs, Koraa yactora BpauleHHs KB < 420 o6/MuH, a curnan JITJ3

N0Ka3bIBaeT OTKPBITHE APOCCEeIbHOM 3acioHKH 6onee yem Ha 80 %.

[Ipn HaM4YMM 3THUX KOJOB, CIEAYET MPOBEPSATh HAJEXKHOCTh KOHTAKTHBIX COEIMHE-
HH, HanHuKe o6PBIBOB MPOBOJOB MM 3aMKHYTBIX MPOBOJIOB Ha "Maccy" unu "+", a Takxe
HCNPaBHOCTh JlaTYHKA MOJOXEHHsI ApoccenbHOH 3acioHKH. B cnyuae ecnu mpoBoma M
JIaTYHK HCTIPAaBHBI, MOXHO CJIENaTh BLIBOJ O HEMCIIPABHOCTH KOHTPOJIIEPA.

Jarunk uonoxenus xonexnuaroro sana (JAIIKB puc. 2.77) ycraHoBieH Ha cre-
LMaNbHOM KpOHLITEHHE Ha paccTOsSHMHU okoiio 1 + 0,4 MM OT IIKMBa KOJIEHYAaTOro Baa.
LilkuB mpexcTaBiseT coboii 3y6uatoe koneco ¢ 60 3yObiMH, pacronokeHHBIMH Ha €ro
nepudepun ¢ warom 6°. Jijns cHHXpoHHU3alMK 1Ba 3yba oTCyTCTBYIOT. [Ipu coBMeIeHun
cepefnHbI MepBoro 3yba 3yGuaroro cekTopa WIKHBAa MOCHe 3TOH («JUIMHHON» BHAJWHBI,
00pa3oBaHHOI NponyuleHHbIMK 3yObsMH, ¢ ocblo JIITKB konenuartslit Ban ABUraTesns Haxo-
IuTcs B nojioxeHud 114° (19 3y6seB) 0o BepxHeH MEpTBOH TOUKH 1-ro ¥ 4-ro LHIHHIPOB.

Puc. 2.77. BHeuwHuit BUJ AaTYHKA MOJIOXKEHHS
KOJIEHYATOro Baja.

[Npu BpalLeHH UIKMBA BMECTE C KOJIEHYAThIM BAJIOM U3MEHSIETCS MATHUTHBIH MMOTOK B
MarHMTONPOBO/IE AaTYMKa, HABOAS UMITYJIbChI HAMNpsDKEHHs NMEPEMEHHOro TOKa B €ro 06-
Motke (puc. 2.50-6). Kontponnep onpezenser nojoxeHHe W YacTOTY BpALLEHHS KOJeHYa-
TOr'O BaJjla 10 KOJMYCCTBY U 4acTOTE CJIEOBAHHA 3THX HMIYJIbCOB H PACCUHTHIBAET MOMEHT
cpabarbiBaHHs (POPCYHKH M MOJYJI 3aXKHTaHH .

Mpoeoga AIIKB 3ammmalorcs oT MOMEX 3KpaHOM, 3aMKHYTBHIM Ha MacCy uepes
KOHTpPOJUIEP.

TIpu BO3HMKHOBEHMH HEHCIIPABHOCTH B LIeNH AaTYHKa MMONOXKEHHS KOJIEHYATOro Bana
JIBUTaTenp nepecTaer paboTars.

OnHako, BBIXOAHT M3 CTPOs AaTuxk peako. IIpaBaa, ObIBaloT cilyyan NOTEPH KOHTAaKTa
B pa3béMe.

ConporuBnense ucnpasHoro Jatyuka 500 = 700 Om.

Jns nposepku HIIKB, ero anexTpuyeckux Lenei, a Takke KOHTpOJUIEpa M Lienei
coelMHeHHs ¢ GopCcyHKOH, He06XOAMMO CHATH pasbeM ¢ POPCYHKH H MOAKIIOYHTH K HEMY
namnouky Ha 12 B 0,25 A. Tlpn npokpyuHBaHHM CTapTEpPOM JIaMIIOYKA JOMKHA MOPIaTh.
[MpoBepKy JaT4MKa MOXHO OCYHIECTBHTh M € NMOMOIIBLIO UM(POBOro TecTepa, NOAKIIOUHB
ero K pa3b€My JaT4HKa W MPOBOpaYMBasi ABHUraTeslb CTApTEPOM, CIIEAUThH 32 H3MEHEHHCM
HanpspkeHus. [IpH 3a30pe MeXay CepAeuHHKOM JaTyHKa M 3yOoM aucka paBHOM 1,4 MM H
gactore 30 + 5 06/MUH, MUHMManbHas aMIUIMTYAa TIEPEMEHHOIO HANpsKEHMS HA BBIXOZE
nmomxkHa 6bITh He Hike 0,28 B.
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Jaruynk ckopoctu asromobmas (JCA puc. 2.78) BblIaeT MMNyNbCHBIH CHrHa,
KOTOPbIi HHYOPMHPYET KOHTPOJJIEP O CKOPOCTH ABHXKEHHS aBTOMOOHNA. OH yCTaHOBNIEH
Ha BbIXOZIHOM BaJly pa3JaTOuHOH KOpPOOKH.

Puc. 2.78. Buemnuii Buj gaTumuka
CKOPOCTH aBTOMOOHIS
M LIOKOJIEBKA BbIBOJOB KOJIOJKH JaTYHKa.

B kauecTtBe uyyBcTBHTENbHOTO 2eMeHTa B JICA NpHMEHEHO YCTPOHCTBO C HCIONB30-
BaHHeM 3¢ dekTa Xomna.

[Ipwu Bpamenuy Beaymux Konéc AaTYMK BbIPAOATHIBAET HMMYNLCHI C YACTOTOH 6 UM-
MyJabCOB Ha METpP JBHXKEHHs aBToMOGHIs. KoHTponnep onpejenseT cKopocTh aBTOMOOHIS
110 YacTOTE CJIEJOBAHUS UMITYJIbCOB.

Ipu HencnpaBHocTH neneit JICA 4yepes onpeaeneHHOe BpeMs KOHTPOJIEp 3aHOCHT B
CBOIO MaMATh KoJ HeHucnpaBHocTH M BrmoyaeT namny «CHECK ENGINE», curnanusupys
0 HEMoNajKe.

Kon 24 (nenoctosuHblit) - OTCYTCTBYeT CHTHAl C JaTYHKa CKOPOCTH aBTOMOOMIA,
3aHOCHTCS B IaMSTh, €CIIH:

- OTCYTCTBYIOT Koabi 21, 22, 33 u 34;

- ABHrartensb paboTaer ¢ yactoToH Konenvaroro Bana 2000 + 4400 o6/mun;

- CHTHaJl JaTYMKa CKOPOCTH aBTOMOOMIIA COOTBETCTBYET 10 KM/4 Mk MeHeg;

- abconmoTHOE NaBJCHHE BO BIyCKHOM KoJLiekTope Menbiue 23 klla;

- ApocceNbHas 3aCIOHKa 3aKphiTa.

OmnpenensiomuM SBIACTCA Halu4yMe OOGpbiBa MPOBOAA 3a3cMIEHHMsS AATYHKa HIH
NnpoBOAa NMUTaHUA, IIO}lKJI}O‘{éHHOI‘O 4Yepe3 NpCAOXPAHUTECNIb K PEJI€ 3aXKMraHuA, a TAKXe
oOpbIBa WM 3aMblKaHMA Ha "+" unu "Maccy" npoBoza, Maymero ¢ koHtakra 10D Genoi
KOJIOZIKH KOHTPOJLIEpA K JATYHKY.

I'Ipn HEHUCNPABHOCTH AaTYHKaA HJIH €ro uenei’i, JIBUIaT€JIb MOXET OCTAHOBUTLCA.

IMpu Hanmuuuu kona 24, cnefyeT MpoBepATh HaAEKHOCTh KOHTAKTHBIX COeIUHEHHH,
Hanuuue oOpBIBOB MPOBOJOB MM 3aMKHYTBHIX NPOBOMOB Ha "Maccy"” mnu "+", a Taioke
MCMPaBHOCTD JaT4YMKa CKOPOCTH aBTOMOOMIIA. B ciyyae ecnu npoBoaa M AaTYHK HCIIPaBHBI,
MOXXHO C/1eNaTh BLIBOJ O HEMCNIPABHOCTH KOHTPOJLIEPA.

[TpoBepKy QaT4YHKA CKOPOCTH aBTOMOOMIIS OCYILECTRISIOT TaKXKe, KaK ¥ OGbIKHOBCH-
Horo parunka Xomna (cM. puc. 2.79).

a) 6)
+128 llaT"lHK CKOpOCTH + 128

JHatunk ckopoctn

. . lC1J_2C“22_BVDl R2 MR
Eapra AT e o) J6n8 ] Sov I AsiaA k91
Bbixo, - = Brixoj I

B3] 1 e R1 VTI
] K91 KT8165

N HLI
. A12-3W

Puc. 2.79. CxeMbl HHAUKATOPOB /15 TPOBEPKHU AATYHKOB CKOPOCTH H XoJa:
a - C BOJILTMETPOM HITH CBETOJMOJIOM,
V - BONIbTMETP CO WIKaJIOH 15 BOABT M BHYTPEHHHM CONPOTHBIEHHEM HE MeHee 100 kOm.
6 - ¢ 1aMMoOYKOi HaKaJHBAHMA.

Iposepky JCA nydiue npoBoauTh, MpeABAPUTENLHO CHSB €ro ¢ aBTOMOOUIs. 3aTteM
MOITIOYHTh HHAMKATOP M MOBOPAYHBATh PYKOH BaJIMK NPHBOJA, IPH DTOM 3a OAHH 060pOT
KOHTPOJIbHAs JAMIOYKa HHWKATOpa JIOJDKHA 3aroparbCsl M TaCHYTh 6 pas.
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Motenunomerp okran-xkoppexuun (OK puc. 2.80), pacnonoxeHHbIii B MOTOPHOM
OTCeKE Ha CTEHKE KOPOOKH BO3AYXONPHTOKA, 32 AKKyMYJIITOPOM, BbIIAET CUTHAJI KOPPEKTH-
POBKH YIJIa OMEpeXEeHUs 3aXKMraHHs, KOTOPBIH MCIIONb3yeTCsl KOHTPOLIEPOM AN BbIGOpa
3anaspIBaHHsI MOMEHTA 3aXKHUIraHHA, MNO3BOJIAIOLIETO NPEAOTBPATHTH TIOSIBJIECHUE J€TOHAllUH
NpH NpHMeHEeHHH TOILUIMBA C HU3KHM OKTAHOBBIM YHCIIOM.

Puc. 2.80. Buewnuii BUg
HOTEHLHOMETPA OKTaH-KOPPEKIIHH.

IIpu c6opke aBTOMOGHIA Ha 3aBOZE 3Ta PEryaHPOBKA OOBIYHO YCTAHABIMBAETCA Ha
3HaYEHHE «HYJIEBOIO 3ana3fblBaHMA». JTO O3HAYaeT, YTO MOTEHLHOMETP PEryJIMpOBKH
OKTaHOBOTO YHCJa OTPEryJIHpOBAH HA TOIIHBO C BBICOKMM OKTaHOBBIM YHCIOM, H 4YTO
UCTIONIB3Y€ETCs COOTBETCTBYIOILEE 3HAYEHHE yIIa onepexeHus saxuranua. [Ipu aToi pe-
IyJIMpOBKE HalpsDKeHHe Ha BbiBoAax 1 W 3 koppektopa npubiusnTenbHo Oyaet paBho 1 B.

Korna asurarens paboTaeT Ha XOJOCTOM XOJYy, HalpsDKEHHE CHIHaJla OKTaH-KOppPeK-
LIMH DOJDKHO OBbITH B pefenax 1 + 4,7 B, 4To COOTBETCTBYET yIily OnepexxeHus 3ax1ranus 0
+ 8°.

Ipu perynupoBKe CICAyeT YUHTbIBATh, YTO Gobliiasi BenTH4KHa 3ana3nbiBanna YO3
NPHBOJMT K YXyALIEHHIO AHHAMHKH H TOIUIHBHOH 9KOHOMHYHOCTH.

Ilpy BO3HMKHOBEHHM HEWCIIPaBHOCTH HENeEH OKTaH-NOTEHIMOMETPa KOHTPOJLIEp
4epe3 ONpeNIENEHHOE BPEMsl 3aHOCHT B CBOIO MaMATh KOA HEMCIPABHOCTH M BKIIIOYAET
koHTponbHyio tamny « CHECK ENGINE», curnanusupys o HaTH4uH Henonaaku. Ecix aTo
MPOHCXOIHUT, KOHTPOJLIEP 3aMELIAET CHTHAJl OKTaH-NMOTEHLHOMETPA 3HAYEHHUEM, HaXOAs-
IMMCS B TAaMATH KOHTPOJLIEpa.

Kon 54 (HenocTosHHbIHM, nononHAeTca kogaMu w/uiu 23, 33) - Huskuit vy BLICOKHH
YPOBEHb CHTHaJIa C OKTaH-MIOTEHLHOMETPA, 3aHOCHTCS B TAMSATh, €CITH:
- HanpshKEHHE CHIHaJla OKTaH-Koppekuuu Huxke 0,5 B niy Boiwe 4,9 B B Teyenne 2 c.

OnpenensiomuM siBIsSETCS HaIHYHE 0OpbIBa MPOBOJA 3a3€MIIEHHS IaTYMKA HIIYIIETO
¢ KoHTakTa 2B KpacHoii KOJIOIKH KOHTpOJLIEpa K AAaTYHKY, a TaKXKe 00pbIBa HIIM 3aMbIKaHHUS
Ha "+" MM "Maccy" mpoBoja MAYILEro ¢ KOHTakTa 6D 6enoif KoIoAKHM KOHTpojepa K
JATYHKY.

Kak noka3zarenb HEHCNIPaBHOCTH MOTEHIMOMETpa OKTaH-KOPPEKLMH H €ro lemnei,
SIBISETCS MOABJICHHE AETOHALIHH.

IIpu Hanuuuu koda 54, cioemyer MpOBEPATh HAAEKHOCTb KOHTAKTHBIX COCIAHHEHMH,
HaJHuHe OOpbIBOB NMPOBOJOB WIIM 3aMKHYTHIX NMPOBOJOB Ha "Maccy" wiau "+", a Takke
HCIPaBHOCTh MOTEHLIMOMETPA OKTaH-KOPPEKUWH. B ciyuae ecnu mpoBoja M JAaT4HK
HCTIPaBHBI, MOXHO CAENATh BBIBOJ O HEHCNPABHOCTH KOHTPOJLIEpa.

IIpumeuanne.

[1pn BO3HMKHOBEHHH JETOHALMH, CIEXYET TAKXKE MPOBEPHTb KAYECTBO TOIUIMBA, HITH
3aJIMTh B 6aK TOILUIMBO, COOTBETCTBYIOIEE JAHHOMY aBToMOGOHO. TToBbILIeHHE TeMniEpaTy-
pbl OXJIaXJaloLeH >XHAKOCTH M 3arpsa3HEHHBIH BO3AYIIHBIH GHIBTP, TOXE MPHUBOAAT K
MOABJIEHHUIO 1€TOHALHH.
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Peryasitop xosocroro xoga (PXX) saBiseTcs HCIOMHHTENbHBIM YCTPOHCTBOM, KOTO-
PBIM YNIPaABJII€T KOHTPOJLIED U3MEHAA 1aCTOTY Bpamenml KO ICHYaTOro Bajla Ha peXxXuMe
xoJ0cToro xozna (puc. 2.81). 28 MM

Puc. 2.81. Buemnuit BuxQ
perynsTopa XoJocToro Xosa
M LIOKOJIEBKA BBIBOJOB KOJIOAKH PX X,

OcCHOBHbIE YacTH MIaroBoro jsurarelns (puc. 2.82): cratop 5 ¢ mapoil KaTyuek H
pOTOP Ha ABYX ONOPax, B KOTOPHIH 3anpeccoBaHa BTy/Ka ¢ BHyTpeHHeH pe3s00ii - o Heii-To
U “l1araet’”’ WITOK C KJIanaHoM 1.

Puc. 2.82. YcrpoiicTBO 111aroBoro ABUratelis peryisropa XoJocToro Xoaa:
| - IWITOK C KIanaHOM; 2 - IPYXHHA; 3 - Koprnyc; 4 - nepeHss Onopa poTopa; S - cTaTop ¢
KaTyUIKaMH; 6 - pOTOp H 3aHss ONopa poTopa; 7 - KpbIlIKa C pa3beMOM.

Knanan PXX ycTaHoBnEH B 0OXOOHOM KaHalsle MOJAYM BO3AyXa KOpIyca ApOCCelib-
HOHM 3aCIOHKM arperata LieHTpajabHoro Bmpbicka (puc. 2.70). PXX peryaupyer 4actoTy
BpPAILEHHs KOJIEHYaToro Baja Ha PEXHME XOJOCTOro X0Ja NpH 3aKphITOi ApoccelbHOH
3ac/IOHKE B COOTBETCTBHM C Harpy3KOW J[BHWrartelisi, YNpaBiisisi KOJIMYECTBOM BO3/yXa,
1oJaBaeMbIM B 00X01 3aKPBITOH APOCCETbHOM 3aCTIOHKH.

XKenatenbHas 4acToTa BpalIEHMs KojJeH4aToro Baina (B o6opoTax B MHHYTY) NpH
3aKpLITOR JpoccenbHOH 3aclOHKE AJIA HOPMaibHbIX YCIOBMHE paboThl ABHraresns
3anporpaMMHpPOBaHa B MaMsATH KOHTpoJLIepa. Perynsarop xonocToro xona nox ynpaeieHHeM
KOHTpoJ/Ulepa O0ecrneynBaeT YBEJITHYEHHE WM YyMEHblLIEHHE YacTOThbl BpPAILEHHSA B
3aBUCHMOCTH OT YCJIOBHii pabOThI JBUraTels.

Jis yBenuueHHss o60pOTOB XOJIOCTOrO X0ja KOHTPOJUIEp OTKpbIBaeT kianaH PXX,
YBeJIMYHBadA MoJavy BO3AyXa B 00XO1 ApoccenbHOH 3acnoHKH. st noHmkeHHst 060poToB
OH 3aKpbIBaET KJ1AMaH, YMEHbIIAsk KOJIMYECTBO BO3/yXa, 10AaBaeMOro B 06X01 APOCCENbHOH
3aCJIOHKH.

Ilpn MOJHOCTBIO BBIABHHYTOM /10 CE€UIA MOJOXEHHH 3allOPHOH HIIbE (YTO COOT-
BeTCTBYeT Hymo waroB 1UJf) knanaH nepekpbiBaeTt noaavyy Bo3ayxa B 00Xol APOCCENbHOM
3acnoHkd. Korma wma kianaHa BTArMBaercs, To OOecHeuMBaeTcs pacxol BO3AyXa,
NPOMOPLHOHANBHBIA KOTHYECTBY 1IaroB MAroBOro ABMIraTess OT MOJHOCTbIO BIABHHYTOIO
HOJIOKEHHS HIJIBL.
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KoHtponnep He nosiyyaer HenocpeACTBEHHOrO CHrHana o GpakTHYECKOM MOIOKEHHH
KJIallaHa perynsTopa XoxocToro xoxa. I103ToMy KoHTpoIep «cOpackiBaeT» PEryasTop Npu
KaX/JOM BBIK/IIOUEHHH 3aXKHTaHHsA. DTO OCYIIECTBISETCS NMyTeM YCTaHOBKH KJalaHa B
HOJTHOCTBI0 BHIABHHYTOE, 3aKpbiTo€ nosioxeHHe (0 1IaroB) nocyie OCTaHOBKH ABHrarens. B
3TOM IOJIOKEHHH KOHTPOJLIEPY «H3BECTHO» O «HYIEBOM» IOJIOKEHHHU KIanaHa perynsro-
pa. Ilpu BKITIOYEeHHH 3aXKMTaHMs, KOHTPOJUIEP YOMpAeT KilalmaH Ha pacyeTHOe KOJHUYECTBO
waroB st obecrnedeHns JOCTAaTOYHOMN NOAa4M BO3MyXa AJIs MOCHENYIOIEro MycKa ABH-
raresns.

ITomuMo ympaBieHHs YaCTOTOH BPAILEHHMsI KOJIEHYATOro Bajla Ha PEXHMME X0JIOCTOrO
X0J1a, IPOM3BOAUTCS ynpaBieHHe PXX, cnoco6CTByIolee CHHXXEHNIO TOKCHYHOCTH OTpa-
6otaBumx rasoB. Korma apoccenbHas 3aciioHKa pe3Ko 3aKpbIBA€TCA NPH TOPMOXEHHH
nsurareneM, PXX yBenuyHBaeT KOJIHUECTBO BO3QyXa, 0JaBaeMOro B 00X0Z ApoccenbHOR
3acJIOHKH, obecneunBasi oOeqHEHHEe TOIUIMBOBOAYLIHOH cMecH. DTO CHM)KaeT BBIOPOCHI
yTIIeBOJOPOAOB U OKHCH YIIIEpOAa, NPOUCXOASAIINE NPH ObICTPOM 3aKPBITHH APOCCEIbHOM
3aCJIOHKH.

Kon 35 - OtkioHenne 060pOTOB XOJIOCTOIO XOAa, 3aHOCHTCS B MTaMATh, €CIIH:

- IpoccenbHas 3aCJIOHA 3aKphITa;

- 060pOTHI KOJIEHYATOro Bajla JBUrareis Ha XOJOCTOM XOAy, B TedeHHe 3 CekyHI H
OoJiee, BbIillle HOMHHANLHBIX HA 200 06/MHH.

Ecnu nprH3Haky HEHCIIpaBHOCTeH paboThI JBHIraTells Ha XOIOCTOM XO4y (HecTaGuIIb-
HbIl XX, OCTAHOBKM JBHraTelisl) yCTPaHAIOTCA MPH OTKIIOUEHHH DPETYIATOpA XONOCTOro
X0[a, TO HEeoGXOAUMO INPOBEPHTh HAAEXKHOCTh coeauHeHuH ueneid PXX, orcyrcrBue
O0OpbIBOB M 3aMbIKaHHH [POBOJIOB, COMPOTHBIEHHE MeXJy KOHTaKTaMH peryastopa
(conpotuBneHne Mexnay kourakramu "A" u "B", "C" u "" momxuo 6b1Th 40 +80 OM, a
Mex 1y kKoHTakTaMH "B" 1 "C", "A" 1 "J1" 1O/KHO GBITh paBHO GECKOHEYHOCTH [00]).

CTOMT NpOBEPUTH TAK)KE HAIHYHE OTIOXKEHHH B XHKIEpE Kopilyca ApOCCelbHOM
3acJIOHKH U Ha knanane PXX (puc. 2.83).

Puc. 2.83. Knanan PXX MoeTcs KUCTOUKOMH
B O€H3MHE - TaK, YTOObI OH He [0NaJl BHYTPh
perynsTopa.

YcTaHOBKa perynsropa XonoCToro Xoia

B cnyyae ycTaHOBKM HOBOTO PeryisiTopa XOJOCTOTO XO4a HEOOXOIMMO 3aMepHTh
paccTosHHe Mexay KoHuoM kinanaHa PXX u MontaxueiM ¢rnaHueM. (cM. puc. 2.70)

Ecnu paccrosuue Gonblue 28 MM, TO PyKO#, MOKauMBas KjialaH U3 CTOPOHBI B CTO-
POHY, BAABHTb €10 B PETYJIATOP.

VY perynstopa, ObIBIIEro B 3KCIUIyaTallMH, He JOMYCKAeTCs BAABIMBATh KiIanaH
BPYYHYIO, YTOOBI HE BBIBECTH peryisrop M3 crpos. B atom ciyuyae ans mepeMelueHus
KJIanaHa HeoGX0QHMMO HCTIONB30BaTh TECTEP PETYIIATOPA XOIOCTOrO X0/a.

YnnoTHHTENbHOE KOJTb1UO HE0O6XOAHMMO CMa3aTh MOTOPHBIM MAaCIIOM.

Hukako# perylnHpoBKH peryasiTopa XoJ0CTOro Xo/ia nocye yCTaHOBKH He TpedbyeTcs.

ITpumeuanue. Ecy aBTOMOGHIB JOJITO CTOMT HA MPHKOJIE, MOXKET 3aBUCHYTD (3aK/IH-
HHTB) WITOK PerynsTopa XoJI0CTOrO X0/a.
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Ecnu MeponpHaTHA 1o NpOBEpKe pEryisATopa XONOCTOro Xoda M ero uenei He
TIPUHECITH KEJIAEMOT0 Pe3yJibTara, TO CIEHYeT IPOBEPHTD APYTHE CHCTEMBI.

- ITpu noBbieHHBIX 060poTax XX, HEOGXOANMO NPOBEPHTD HET JIM MOACOCA BO3AYXA
Ha JaTyuKe abCONIOTHOTO AaBieHHs. IIpoBepHTh ApOCCesibHYIO 3aCIOHKY M NPHBOA Ha
3aefanue. Takke NPOBEPUTH CHCTEMY BEHTHIILIMM KapTepa.

- Ipu xonebanmu o6opoToB (oTKimoueHHe PXX He noMoraer), B maMsTh KOHTpOJUIEpa
MOJXET 3aHECTHCB koz 44. Eciiv nipH 3TOM HanpshkeHHe CHrHana ¢ JaT4HKa KHCI0poJa HHKe
300 MB, crnenyer npoeepuTh Nnojady TOIUIMBA Ha MaJeHHWE NaBlieHHs TOIIMBA, HATHYHE
BOJIBI B TOIIIHBE, @ TAKXKE YHCTOTY (OPCYHKH.

- IIpu HU3KHX 06OpOTaX XOXOCTOro XO/a M €CH € 0TPabOTaBUIMMH ra3aMH BBHIXOJUT
9EPHEIA JbIM, IPH 3TOM CHIHAJl C JaTYMKa KHcopoaa Beiuwe 800 MB, cienyer npoBepuTh
nozavy TOTUIMBA Ha MOBBIIEHNE 1aBiEHHs TOIHBA, a TAKXE FEPMETHYHOCTD MW 3aNMmna-
Hue GopcyHKH.

J1eKTPOnoAorpeBaTesb BNycKHOH TPYObI (pHC. 2.84) ycTaHOBIIEH B HHXKHEH YacTH
BITYCKHOI'O KOJUIEKTOpA, HENMOCPEACTBEHHO IOJA arperaroM UCHTPANLHOIO BIIPBICKA. Ou
TpeIHa3Ha4€eH Ui ObICTPOro NporpeBa CUCTEMbI Bycka. BeICTpbIii Iporpes o6ecnevynBaet
GbIcTpO€ npeBpallieHre TOIUIMBA B Mapsl H Gojiee paBHOMEpPHOE pacrpeielieHte TOILINEBA,
YTO YJIy4IUNAE€T €3J0BbIE KAayeCTBa Ha XOJNOJHOM ABMraTelie M YMEHbIIAeT TOKCHYHOCTh
0TpaboTaBIIHX ra30B. DIEKTPONOJOTPERATENlb, BKJIIOYAETCsl KOHTPOJLIEPOM.

Puc. 2.84. Buewmnnii Bu anexrponoforpesarers
BITYCKHOH TPYOBI.

KonTposnnep BII04aeT 3J1eKTPONOAOrpeBaTellb € MOMOILBIO Pelie NPH BHINOJIHEHHH
BCEX CIEYIOMMUX YCIOBHIA:

— TeMriepaTypa OXJIaXXJaloLlei WHAKOCTH Huxe 65 °C;

— TeMIepaTypa Bo3ayXa Ha Brycke Huxe 80 °C;

— HanpshKkeHue nuTaHus Gonblie § B.

OTH YCIIOBUA MMEIOT MECTO Ha NPOrPETOM, paboTaloLIEM JBUraTele C MUHHMAJIBHOMH
Harpy3Koii BCioMorareibHbIX arperaToB.

Konrponiep BbIK/IIOYAaET 371eKTPONOAOrpeBareb MPH BLIMOJIHEHHH OJHOrO H3 Clie-
JYIOUIMX YCIIOBHH:

— TeMIepaTypa OXJIaXJalolleH ®UAKOCTH Bhllle HIH paBHa 65 °C;

— HanpshKeHHe nuTanle Meublie 6 B;

— TeMieparypa Bo31yxa Ha Brnycke 6onbiue 80 °C.

VYkazaHHble yCIOBHS MMEIOT MECTO Ha MPOTPETOM JBHraTelie W/WIM NpPH BBICOKOMH
3NEKTPHYECKOii Harpy3Ke BCIIOMOTraTebHbIX arperaTos.

Tlonorpeparens caM orpaHHuMBaeT NOTpeONseMblH UM TOK, T. K. llpH noBbilIeHHH
TeMIlepaTypbl YBEITMYMBAETCS €ro CONpoTHBIeHHe. IIOBbIIIEHHOE CONPOTHBIEHHE HE
JOITyCKaeT Neperpeea, NpH KOTOPOM BO3MOXXHO KOPOTKOE 3aMbIKaHHE.

ConpoTHBIEHHE HAarpeBaTeIbHOTO dIeMEHTa NoI0TpeBaTes I&KHUT B npeaenax 0,3 +
0,5 OM. DnexrTpornoforpeBarelb HEOOXOANMO NPOBEPATH NPU TeMrepatype okono +27 °C,
T. K. [IPH YBETMYEHHH TEMIIEPATYPhI €0 COMPOTHBIEHHE PACTET.
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Monynb 3a)kHraHMsi YCTaHOBJIEH BbILIE Mac/IsIHOro (DMIBTPa, PAJOM C CallyHOM
(MacnootaenuteneM). OH CONEPXKHT [BE KATYIUKH 3a)KUTaHMA M HABYXKaHAJIBHBIH KOM-
Myrarop (puc. 2.87 2.88) mns koMMyTauuH INepBHYHBIX OOMOTOK KaTyIIEK 3aXKMTaHMs.

Puc. 2.85. BuewHuii BMI ABYyX BapUaHTOB MOJYJik 3aKMIaHUA is ABUrareneit BA3.

KoHTposutep ynpasiseT MoAayleM, Mojapas CUrHaisl Ha Bxox "A" (ympasneHue 3a-
JKHUraHueM 2 u 3 umnunapoB) 1 Ha BxoA "B" (ynpaenenue saxuranueM 1 u 4 LHIMHADOB).

Kon 42 (HenmocTosHHbIH) - HencnpaBHOCTE LeNH ynpaBiaeHHsS MOAYIEM 3aXKMIaHuA,
3aHOCHTCS B IaMATh, €CIH:

- 060poThI KoneHuaroro Bana asurarens < 3000 o6/Mun;

- KOHTpOJUTep oOHapyxu1 oOpHIB MM 3aMBIKAHHE Ha "Maccy”, MM Ha "+" B Lensax
yTIpaBJIEHHUs MOAYIIA 3AXKHIAHUS.

OrnpenensowiM ABAsSeTcCA Hanuuue oOpbiBa, WM 3aMbIKaHMs Ha "+" unu "Maccy”
npoBoaoB uaymux ¢ kourakra 14C wnu 14D Genoii konoaku KOHTpoIUIepa K KOHTakTaM B u
A Moayns 3axuranus. B aToM ciyyae 6yayT paGorark ToNbKO Ba LHIIHHADA.

ITpn Hanuuuu Koda 42, cneayer MpoBEPATh HANEKHOCTh KOHTAKTHBIX COEMHEHHH,
HaJMuie oOpBIBOB IPOBOJOB WM 3aMKHYTBIX NMPOBOAOB Ha "Maccy” miu "+", a Taioke
HCTIpaBHOCTh MOJYJIA 3aXkMraHusa. B cmywae ecnu mpososa M MOAYNb HCNIPAaBHBI, MOXHO
cenaTh BLIBOJ O HEMCIIPABHOCTH KOHTPOILIEPA.

J1nst npoBepkH HCIIPaBHOCTH KOHTPOJIEpPa HEOOXOAHMO OTCOEIMHHUTh KOJIOAKY XKIyTa
(pH BBIKJIIOYEHHOM 3a)XKHTAHHH) M TOAKIIIOMHTH TecTep (B peXuUME H3MEPEHMs Iepe-
MEHHOrO TOKa) K KOHTaKy A M "Macce” ¥ H3MEDHTb HaNpsKEHHE, MIPOKPYYHBAs KOJIEHBAJ
craprepoM. HanpsikeHue nqomkxo GBITh B npesienax 1 + 4 B.

3aTeM NpoBEpHTH HAJIMUKE HaNPsDKEHU Ha KOHTakTe B konoaku.

Puc. 2.86. Buellinuii B H LIOKOJIEBKA KIEMMHOM KOJIOAKH
Mogayns 3axuranus 42.3705.

B cnyuae HeucnpaBHOCTH JIIOOOTO 3JIEMEHTAa MOIYJS 3aKMIaHUA HEoOXOmHMMO
3aMEeHATh BeCh Y3el B cOope.

ITpoBepuTh TECTEPOM CONPOTHBIIEHHE BBICOKOBONBTHHIX MPOBOIOB, OHO IO/KHO
6bITH Mopszaka 15 000 Om.
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Puc. 2.87. HprHuMnuansHas cxeMa JAByXKaHaJIbHOTO KOMMYTaTopa MOyt 3axuranus 42.3705 (2112-3705010-02),
TY37.464.038-96.

1. OyHKUHH 10 GOPMHPOBAHHIO 33JIEPIKKH 3aKHIAHHS ¥ BpPEMEHH HaKOIIEHHA SHEPTHH, KOTOpPBIE HE HCTIONB3YIOTCS B MUKPOCXEMaXx
DAl n DA2, Bomnonnset koutpostep. 2. Ipunuun pabotsl MukpocxeMs! L497D1 noapo6Ho onucaH B IEpBOM CNIPaBOYHHKE.
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Puc. 2.88. MouTaxHas miara AByXKaHaJILHOTO KOMMYTaTopa MoyJIs 3axxuranus 42.3705 (2112-3705010-02),
TY37.464.038-96.
Macmra6 1:1.
Inara ycTaHOBNEHa Ha palMaTOpe, KOTOPBIH PACTIONOXEH C ThIILHOH CTOPOHBI MOZYJIA.|



Jaruux kucaopona (JK) ycranaBnuBaeTcs B BBITYCKHOM Kojekrope. Ero dyscrt-
BHUTENIBHBIH 3IEMEHT HaXOAHTCA B MoToke oTpaboTaBiiux rasos. (K reHepupyeT Hamps-
XKeHUe, U3MeHso1eecs B quana3one 10 + 1000 MB. D10 BbIX0O/1HOE HanpsHKEHUE 3aBUCHT OT
HAJIMYMSA MIM OTCYTCTBHMS KHUCJIOpOAa B OTpabOTaBIIMX ra3ax M OT TEMIIEPaTypbl 4yBCT-
BHTEJIBHOTO JiieMeHTa aartuuka. Korna /1K naxoguTcs B XOMO[HOM COCTOSSHHH, BBIXOJHOM
CHUTHaJ JaT4YHKa OTCYTCTBYET, MOCKOIbLKY B 3TOM COCTOSHMHM €ro BHYTPEHHEE O3JIeKT-
pHUYECKOE COMPOTHBIEHHE OUEHDb BhICOKOE - Heckonbko MOM. Tlo Mepc mporpesa aatuuka
COMpPOTHBIIEHHE MAajJaeT U TOSBNSETCS CMNOCOOHOCTH TeHepHUPOBaTh BBIXOAHOH CHIHAIL.

HauGonee apexruBHOE CHIKEHHE TOKCHYHOCTH OTPaGOTABIIMX ra30B GEH3UHOBBIX
JBUTaTeNiel JOCTHraeTcs NMpH COOTHOLIEHUH BO3AyXa M TOIUIMBA B cMecH 14,6 + 14,7 ¢ 1.
JlaHHOE COOTHOUIEHHe Ha3bIBacTCA CTeXHoMeTpuuyeckuM. IIpu 3TOM cocTaBe TOMIHB-
OBO3AYIIHOH CMECH KaTaJIMTHYCCKHUI HelirpanusaTop HaubGonee 3¢(eKTHBHO CHHMKaeT
KOJIMYECTBO YITIEBOMOPO/IOB, OKMCH YIJIEPOJIOB U OKHCIIOB a30Ta, BbIOPACHIBAEMBIX C OT-
pabGoTtaBmMMHU raszamu. J[ns onTHMHU3anMM cocTaBa OTPaGOTAaBLIMX ra3oB C LENBIO J10-
CTHXKEHUS Hanbonbiuell dddekTuBHOCTH paGoThl HeHTpanu3aTopa NMPUMEHSETCS yNpas-
JIeHHe Tojayedl TOIIMBA IO 3aMKHYTOMY KOHTYPY C OOpaTHOH CBS3bI0 MO HAJIMYMIO
KHcIopozia B oTpaboTaBiuMx rasax. KOHTpomiep paccYuMTHIBaeT JIUTENLHOCTh UMITY/bCa
BIIPBICKA 110 TAKMM NapaMeTpaM, Kak aGCcoNIOTHOE AaBiE€HHE, YacTOTa BPAIUEHHs KONEH-
4aToro Baja, TEMIIEpaTypa OXJaXaalowel XHUAKOCTH, TEMIeparypa Bo3ayxa U T. A. s
pEryJIMPOBaHUS HIM KOPPEKTHPOBKH pacyeTOB [UIMTEIBHOCTH HMIY/IbCa BIPLICKA
Hcrnone3yercs MHPOpMalMA o HaMHYMK KHUCIOpoAa B OTPaGOTaBIIMX Tra3aX, KOTODyIO
BBIJAET 1aTYHK KHCIOpOza.

Jna adpdexrusnoit paGorsl [IK nomxken uMets TeMneparypy He Hike 360 °C. Ins
GBICTpOro MporpeBa Mocjie 3alycka ABHraTeNsd aTUHK CHaGKeH BHYTPEHHHMM 3JIE€KTpH-
4EeCKHM II0[IOTPEBAIOIUMM 3JIEMEHTOM. B mpolecce paboThl KOHTPOJUIED BKIIOUEHHEM/
BBIKJIIOYEHHEM MIOOTPEBATENA YIIPABIAET TEMIEPATypOil AaTUHKA.

Ecnu temMneparypa aarumka Beitie 360 °C, To B MOMEHT Nepexojia uepe3 TOUKy CTe-
XHOMETPHH, BBIXOJHOH CHIHAJI JaTYMKa MEpPEeKouaeTcs MEXAy HH3KMM ypoBHeM (100 +
200 MB) u Beicokum (700 + 800 MB). Huskuii ypoBeHp cHrHana COOTBETCTBYET GeaHoi
cMecH (HaIMuHe KUCII0po/ia), BLICOKHI - Goraroi (KHCII0pOoa OTCYTCTBYET).

Onucanue paGoThl Lenu

KoHTponnep nocTosHHO BBIJAET B LENb JaTYHKa CTAOHIBHOE ONOPHOE HAIMpPSKEHHE
450 MB. Korzaa gatyuk KHCJIOpozia He MpPOrpPeT, KOHTPOJIEP «BUANT» TONBKO YKa3aHHOE
onopHoe Hanpspkenue. ITo Mepe mporpeBa JaTdMKa €ro BHYTPEHHEE COINpPOTHBIICHHE
YMEHBILAETCS, 1 OH HAYHHAET FEHEPHPOBATH MEHAIOLIEECS HAMPSIKEHHE, NIEPEKPBIBAOLIEE
onopHoe HanpsbkeHue. I10 M3MeHEHHIO HaNpsHKEHHs KOHTposiep ompezenser, 4ro [IK
MpOrpesICs, U €ro BBIXOAHOH CHrHal MOXET OBITh HCIMONB30BAH ANA KOPPEKTHPOBKH
ToruTHBomnoAayH. KoHTponnep cneauT 3a ©3BMEHEHHEM HITH BBIXOZIOM 32 Mpe/ieNibl 1Hana3ona
cpenHero HanpspkeHus (okono 300 + 550 MB) ans onpenenenus MoMeHTa mepexona Ha
PEXHM yNpasJIelHs Mmoa4yei TOMIMBa [0 3aMKHYTOMY KOHTYDY.

TIpu HopMainbHO# paGoTe CHCTEMBI MOJAYM TOILTMBA B PEXHUME 3aMKHYTOTO KOHTypa
BbIXO/1HOE HanpskeHuce J[K GBICTpO H3MEHSAETCS HECKOBKO pa3 B CEKYHAY MEXAY HU3KHUM U
BBICOKHM YPOBHSAMH.

OTpaB.TJCHHe JaT4YHKa KUcIopoaa

JK Moxer ObITH OTpPaBJICH B PE3YNBTATC MPUMEHEHHS 3THUIMPOBAHHOTO OEH3MHA
HITH MCTIONB30BaHUA NpH cOOpKEe aBTOMOOMIIA BYNKaHU3HPYIOLUMXCSA MPH KOMHATHOH TeM-
nepaType FepMETHKOB, COACPXKAIUMX B OONBIIOM KONHYECTBE CHIMKOH C BBICOKOH JeTy-
4ecThi0. IIpy 3TOM HMcITapeHUs CHIIMKOHA MOTYT MONACTh B CHCTEMY BEHTHILILIMH KapTepa U
NPUCYTCTBOBATh MpPH IpPOLECCE CropaHud. B 3ToMm ciydae, 3a onpeeneHHbIH MNepHoa
BPEMEHH JJaTYHK KHCI0POIa MOXKET BBIHTH U3 CTPOS.
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OGpeiB BeIxoaHO# Henu JIK nnu uenu 3azemienus, e ekT gaTuuKa, ero oTpasiieHHe
HII HETNIPOTPETOE COCTOSIHME MOTYT BbI3BaTh JUTUTEIBHOE HAXOXICHHE HATPSXKEHHS CHT-
Hana B auanaso”e 350 + 550 MB. Ilpu 3ToM B maMsATe KOHTpOJIEpa, 4yepes 1 MHHYTY,
3aHeceTcs Koa 13 HeucIpaBHOCTH M uepe3 15 cexyHn ynpapieHHe noaayeii Tormsa Oyaet
OCYIIECTBIIATHCS [0 PA30MKHYTOMY KOHTYDY.

Ecnu koHTpoOIIep nonyyaeT CHMTHal C HAaNMpsXKEHUEM, CBH/ETENIBCTBYIOLUMM O IJIH-
TETbHOM OOEIHEHHOM COCTOSIHMM CMECH, B €ro MaMsATh 3aHOCHTCS KOI HEHCIIPaBHOCTH.
IlpuuKHOIi HencnpaBHOCTH MOXeT OBITh 3aMbIKaHHe Ha Maccy Beixoguod uenu [K,
HErepMeTHYHOCTh CHCTEMBI BBIIYCKa BO3AyXa MM TOHMXEHHOE NaBJIEHHE TOILUIMBA,
noTajaHHue B TOIUIHBO BOJIbI, HEHaAEHHOE COEAMHEHNE KOHTAKTOB, HEUCIIPABHOCTh JAaTYHKa
a6CcoNMIOTHOTO 1aBJIEHH.

Ecni KOHTpOsIep MOMYYaeT CHUTHaJ € HAMpsDKEHHEM, CBHAETENBCTBYIOIMM O UTH-
TENbHOM O0Oralll€HHOM COCTOSHHM CMECH, B €r0 MaMsATh 3aHOCHTCS KOJ HEMCIIPAaBHOCTH.
IlpuumHOii HEHCNIPAaBHOCTH MOXET ObITH 3aMbIKaHHE Ha JAPYroif MCTOYHHK HANpsHKEHHs
BeIxoqHOH nenu JIK uinM noBblilleHHOE AaBIEHKHE TOIJIMBA, HEUCIIPABHOCTh JJaATYMKa TEM-
neparypsl OXJaxAailel XHAKOCTH, HEMOCTOAHHEI CHrHaJ JaT4uKa MONOXEHHs ApocC-
CEIbHOM 3aCIOHKH, HETepMETHYHOCThL (POPCYHKH, NMEpPENONHEHHE aacopbepa, HEUCIIpaB-
HOCTB IaT4HKa aGCOMOTHOTO JAaBIEHHUA.

Konpl HeMcnpaBHOCTH JaTyMKa KHMCIOPOAA BBI3BIBAIOT COXPAaHEHHE peXUMa
yINpaBJIeHHs M0/1a4€H TOIIHBA M0 Pa30MKHYTOMY KOHTYDY HIIH BO3BDAT K HCMY.

Kon 13 (HenocTosHHBII) - OTCYTCTBYET CHTHaI ¢ JaTYMKA KHCIOpOa, 3aHOCHTCS B
NaMsTh, €CIIH:

- aBurarenb npopa6oran > 40 cexyHn;

- TeMIeparypa oxnaxaarouei xuakoctu > 77 °C;

~ Yrojl OTKDBITHS APOCCENBHO# 3aCIIOHKH MpeBbILIaeT 6 % (BBIUIE HANPSDKEHUS CHI-
HAaJIa 3aKPBITOrO MONIOXKEHU APOCCENbHOM 3acioHkHu npuMepHo Ha 0,3 B);

- HanpsbkeHue curHana J[K Haxoaunoce B quanasone 350 + 550 MB B Teuenue 3 cek.

Kon 44 - O6eaHéHHBIN COCTaB CMECH, 3aHOCUTCS B IIaMSTh, ECJIU:

- ymnpaBjleHHe Mojauell TOIUIMBAa OCYIMIECTBISETCS B peXXUMe OGpaTHOH CBA3H IO
CUrHajy Aar4uka Kkuciaoposa (o "3aMkHyToi nete");

- HanpspkeHue curHana JIK naxoaunocs Hike 300 MB B Teuenne 50 cexyHa.

Kon 45 - O6oraméHHbIi COCTaB CMECH, 3aHOCHTCS B MaMSTh, €CJIM:

- YNpaBlIEHHE IOAaYeil TOIUIMBA OCYILECTBIAETCS B peXHUME OOpaTHOH CBS3M IO
cUrHany Jar4uka kuciaopoza (no "3aMkHyToH nerie");

- HanpspkeHue curdana JIK naxoaunocs Boite 600 MB B Teuenne 90 cexyHn.

IIpu nposepke cienyeT yOeAUThCA B HATHYHH OIIOPHOTO HAMPSKEHHS HA KOHTAKTax
A u C patyuka. HanpskeHue Ha HenporpeToM aarunke paBHo 450 MB. IIpoBepsercs Tak e
HarpeBaTENbHbI 3NEMEHT JaTyuKa Kuciopogaa. CoNpoTHBIEHHE 3JMEMCHTA, IIPH
temmneparype 20 °C gomxkHo GbITE B pesenax 3,5 + 4,5.

TexHuueckoe 06CJIy)KHBaHHe JaT4yvKa KMciopoaa

Ilpu noBpexxaeHNAX XryTa MpoBoAOB MK konoaku [[K Bo3MoxHO npHAETCA 3aMe-
HHTH Bech AaTuukK B cbope. Tak Kak s HOpMasbHOH paGoThl AAaTUHK KMCIOPOAA AOIKEH
coobmarscs ¢ arMocthepHeiM Bo3ayxoM. CooOuieHHe ¢ aTMocEpHBIM BO31yXOM
obecrieunBaeTca BO3AyIIHBIMH 3a30paMH IPOBOJIOB AaTuHKa. IlonbiTka OTPEeMOHTHPOBATH
NpOBOZIa WJIM KOJIOAKH MOXET MPUBECTH K HapyLIEHHIO COOOLIEHHA C aTMOC(EepHBIM
BO3/yXOM M YXYAIIEHHIO pabOThI JaT4HKA.
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Ilpu o6cnyxHBaHHM JaTYHKa KHUCIOpoAa HEOOXOAHMO cOOMIONaTh CleaylolHe Tpe-
GoBaHus:

He nomyckaeTcs monajaHHe XHAKOCTH Ul YUCTKH KOHTAKTOB MM JIPYTHX Mare-
pHaJIOB Ha JAaTYMK WIIM KOJMOAKH XKI'yTOB. DTH MaTepHaisl MoryT nonacts B JIK 1 BeI3BaTh
HapymeHue pabotsl. KpoMe Toro, He IOMycKaloTCs MOBPEXAEHHUs IIPOBOIOB, NIPUBO/SIINE
K MX OTOJIEHHIO. DTO MOXET IPHUBECTH K IOMAJaHHIO B JaTYMK KHCI0pPOAA MOCTOPOHHHUX
MaTepHaJIOB, KOTOPBIE BBI3OBYT HapylieHHE paboThl.

3anperaeTcs CHIBLHO CrudaTh WK MEPEKPYYHBATh KIYT AaTUHKa H MPHCOEAHHAEMBII
K HEMY XI'yT aBTOMOOWIA. DTO MOXET HapyWHTh MNOCTYILUIEHHE arMOC(EpPHOro BO3ayXxa
4epe3 NpoBoJa.

l],flﬂ HCKIIIOYE€HUA HEUCNPABHOCTH B PE3YNBTATE INONAaJaHUs BOAbI HeOﬁXO}IHMO HE
JIONYCKAaTh NOBPEXAEHHH YTIIOTHEHHS Ha NepH(epHUH KOMOIKH JKTyTa CHCTEMBI BIPBICKA.

Puc. 2.89. BHewHuii BUA AaTYMKA KUCIIOpOAa
M LJOKOJIEBKA €0 KJIEMMHOM KOJIOJKH.

KaraanTnyecknii HeHTpaaM3aTop BHEIIHE MOX0X Ha OObIYHBIA pe3oHaTop. OH
NpeAcTaBieT coboif XHMHYECKHMi peakTop ¢ KaTalH3aTopoM - BEIECTBOM, aKTHBH-
3MPYIOUIMM [IPOTEKAHNE PEAKLINIA MPEBPaIlleHHs OHUX BEIIECTB B IPYTHE.

Bce coBpeMeHHBIE HEHTPaNU3aTOPBI ABIAIOTCS OU(YHKIHOHANBHBIMH WITH KaK HX €11e
Ha3bIBalOT, TPEXKOMIIOHEHTHBIMH. DTO O3HAYAET, YTO TaKHe HEHTpaaM3aTophl NpeaHas-
HaueHBl JUI CHHXEHUA BBIOPOCA BCEX TPEX OCHOBHBIX TOKCHYHBIX KOMIIOHEHTOB OTpa-
6oTaBIIMX ra30B U COUETAIOT B cebe cpa3y ABe XUMHUECKHE QYHKLMH: U OKMCIUTENBHYIO, U
BOCCTaHOBUTENbHYIO. MHBIMH clIOBaMH, TakoH HEHTpaau3aTOp OJHOBPEMEHHO OKHCIAET
(moxxuraeT) ¥ HEMONHOCTBIO CrOpeBIlee TOILUIMBO, BHIOpackIBaeMOE B BHJE YITIEBOAOPOIOB
(CH), 4 npoayKT ero HEMoJHOro cropaHus - okcua yrinepoaa (CO), a Taxke BOCCTaHaBIU-
BaeT (T. €. pasnaracT Ha MCXOAHBIE COCTAB/IAIONINE) UPE3BbIYAHHO TOKCHUYHBIA NMPOAYKT
«CropaHMs» IpH BBICOKOH TEMIIEpAType B LWJIHHAPAX JBHIaTeNs COJAEPXKAILErocs B
atMoctepHoM Bozayxe asora (N) - okcugwl azotra (NO, NO:), o6o3HauaeMbIX OIHHM
cumBonom - NOx.

Ilpn ucnonp3oBaHMH KaTaJMTHYECKOro HeHTpanu3aTopa HEOOXOAMMO NMpPHUMEHSTh
TOJBKO HE3THIHPOBAHHBIN GEH3MH K CTPOro cobONMoaTh NMPOLEAYPY 3aIMycka XOJNOAHOTO U
ropsyero ABMraTelNsd, HCKIIOYAIOILYIO MonajaHHe OeH3HWHAa B HeMTpanM3aTop, TaK Kak
coziepaliuiics B HEM CBHHEl], OCaXAasACch Ha BHYTPEHHHX MOBEPXHOCTSX BBIMYCKHOM
CHCTEMBI, HapyllaeT ra30BYl0 IPOHHNAEMOCTE MHKPOIIOD AKTHBHOIO KaTalHTHYECKOTO
cJ10, B pe3y/bTaTe Yero orpaboTaBLINE a3kl IPOXOAAT YEPE3 COTOBBIE OTBEPCTH OI0Ka, HE
COMPHKOCHYBILHMCh C KaTaJlM3aToOpoM. B 3TOM M 3aK/IIOYaeTCs MEXAHM3M «OTpPaBIICHHUM»
KaTajaM3aTopa 3THIHPOBAHHBIM GeH3HHOM. TouHO Tak ke AeiCTBYIOT Ha HelfTpaau3aTop u
CHJIMKOHOBBIE TEPMETHKH, YaCTO HEAKKYPaTHO NpHMEHsEMbIE NIPH PEMOHTE JABHraTens M
TI011a/1a10LIHE B CHCTEMY BBIIYCKa.
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PazMepsl 1 MecTo pa3MellleHHs HefiTpain3aTopa BEIOHPAIOTCS TAKUM 06pa3oM, YTOOE!
npy HOpMaibHO# pabGoTe OBHrarTens B YCIOBHMAX IKCIUIyaTallMH TeMIlepatypa HeiTpa-
nu3atopa He mpeBeimana 950 °C, Bbllle KOTOPOil HACTYNaeT paspylieHHe HE TOJBKO
AKTHBHOT'O KaTaJIMTHYECKOTO C/10s, HO U MEXaHUUECKOE pa3pyLlIeHHe COTOBBIX KaHAIOB IS
npoxoaa orpaboTaBILMX ra3oB. B 3ToM ciyyae MOBpEeXAEHHBIH HEHTpaln3aTop MOXET
OKa3bIBaTh CYILIECTBEHHOE CONPOTHUBIICHHE MIOTOKY OTpaboTaBIIMX ra3oB. B pesynbTare yero
Y ABMTaTENA CHU3UTCS MOLIHOCTb U IPHEMHCTOCTb.

B aTOM cnyyae cnesyeT NpoBepUTh CHCTEMY BBINTyCKa Ha MOBBILIEHHE IIPOTHBO/IABIIE-
Hus. [l 3T0TO0 Haz10:

- OTKJIIOYHTB KOMOJKY AaTYHKA KHCIIOPOAA U BLIBEPHYTE E€TO;

- YCTaHOBUTb MAaHOMETP HM3MEHEHMs [aBJICHHS Ha MECTO YCTAaHOBKH JaT4yHKa
KHCIIOpO/a;

- IporpeTh ABHrarenb A0 paboueil TeMIepaTypsl, yCTaHOBUTE 0G0POTHI KOJIEHYATOro
Bayia B ipejenax 2500 06/MHH H IPOKOHTPONHPOBATH IaBIEHHE HA MAHOMETPE.

Ecnu npotuBoaaBnenue npesbimaer 8,62 klla, 3T0 CBUAETENBCTBYET O HANIUYUH B
CHCTEMe BBIITyCKa OrpaHHY€eHH IPOMYCKHON CTOCOGHOCTH.

Jlanee cneayeT mNpoBEpHTh BCIO CHCTEMY BBIyCKa Ha M3MMIIHUA M3rub u
MEXaHHUYECKHE NMOBPEXACHHUS (BMATHHBI) TPYO, TENIIOBBIE OBPEXACHUS U HIH BO3MOXKHbIE
BHYTPEHHHE MOBPEXACHHA MITyHIHTENEH.

B cnyuyae oTcyTCTBHA OYEBHAHBIX NPHU3HAKOB NOBPEXICHHH JJIEMEHTOB CHCTEMBI
BBINTYCKa, TNPUYMHOH MOBBILIEHHUs MPOTUBOJABIEHHs SBIAETCS HEUCNPABHOCTH HEWTpa-
JIM3aTopa, KOTOPHIii CllelyeT 3aMEHHTh.

Ecnu BO3MOXHOCTH 3aMEHHMTh HEHWTDPaNM3aTOp HET, MOXXHO BPEMEHHO IOCTaBHTh
CTaHJApTHHIH TIYLIMTENs WIH BHIOWTH MOHTHPOBKOM KEPaMHUYECKUH HOCHTENb HeHTpa-
JM3aropa.

Ha pe3p0y naryrika KMCIIOpofa Nepesl YCTaHOBKOMH CIEAYeT HAHECTH CMa3Ky IIPOTHB
NpUXBaTbIBAHHUA.

IIpumeyannue.

Jlns u3MepeHHs JaBNEHHs B CHCTEME BhIMycKa OTpabOTaHHBIX Ia30B MCMONB3YIOTCS
MaHOMETPBHI CO CrielManbHeIM HakoHeyHnkoM MBJI-1 (r. Camapa) unu BT-8515-V (¢pupmst
"GM"). Ecnu ¢upMeHHbIE MAHOMETPBI OTCYTCTBYIOT, TO MOXKHO CZENaTh MEPEXOAHHUK I10]
MaHOMETP M3 OINOphI phIYara KJanaHa, KoTopas BBEPHYTa B IoJI0BKy O/I0Ka KJIaCCHYECKHX
"Xuryneii". Unu BeITOYMTH nepexofHUK camoMy (pe3nba Ha MecTe YCTaHOBKE AaTYMKa
kucinopoaa M18x1,5)

BepoATHOCTB TEIUIOBOrO MOBPEXAeHHUs HEUTPaIM3aTopa 0COGEHHO BO3PAcTaeT IIpH
NpeKpalleHNH BOCIUIAMEHEHHUA B ONHOM H3 LIWJIMHAPOB, HAPUMEP NPH BBIXOAE M3 CTPOS
CBEUYM 3aXHraHus. B 3TOM ciyyae HecropeBluas B JBUTraTelie TOILUIMBOBO3MyLIHAs CMECh
HauMHAET rOPETh B HEHTPaIH3aTOpe, MHTEHCUBHO Pa30rpeBas ero.

JUns KOHTpOJIS 3a MPOMyCKaMH HCKpooOpa3oBaHMs Ha 4acTH aBToMoOuieii BA3
NpefyCMOTPEHA YCTAHOBKA CIEHHAIBHOTO JIaTYMKA HEPOBHOM JIOPOTH MOAKIIOIEHHOIO K
6noxy ynpasnenus MP7.0 EBPO-3 (puc. 2.70).
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CUCTEMA VJIABJIUBAHUSI [TAPOB BEH3MHA

CucreMa ynaBIMBaHHA apoB OEH3HHA COCTOUT M3 YroJbHOro aacopbepa ¢ NeKTpo-
MarH{THBIM KJIallaHoM NpoayBKH (puc. 2.90) 1 coeANHUTENBHBIX TPYGOIPOBOIOB.

ITape! TomnuBa M3 GeH3obaka MoJaloTCA B YIaBIMBAIOLIYI0 €MKOCTH (aicopbep c
aKTHBHUPOBAHHBIM YTJIEM) J1s1 yiep)KaHUs N1apOB NpH HepaboTalolleM JBUTraTee.

KouTponnep ynpapiseT 3JEKTPOMarHMTHBHIM KIIaMmaHoOM MpPOAYBKH aacopbepa c
LeNBIO yAalleHHs U3 aacopbepa napoB GeH3MHa BO BIYCKHYIO TpyOy ABHraTels Ul CXKH-
raHus B xo/ie pabouero npouecca.

IIpu noaaye Ha KianaH HaNpsHKEHUSA MUTAHMA KJIANaH MPOAYyBKH OTKPLIBAETCS, BIyC-
Kas napsl 6€H3MHa BO BIyCKHYIO TpyOy ABuratens. [IpH OTKIIOYEHHH HANPSHKEHUS THTaHUA
KJ1anaH NpoyBKH 3allipaeTcs.

KoHTpoiep perymipyeT cTeneHb NpoayBKH aacopbepa B 3aBUCHMOCTH OT peXHUMa
paGoTsI ABUraTens, ofiaBas Ha KJ1arnaH ynpasisioli curaan ¢ yactoroi 16 I'u.

IMTapsl 6eH3nHa u3 Genzobaka nmoctymaioT B TpyOky, ¢ Haamucbio «TANK». Ilapur
aficopOUpYIOTCA aKTHBHPOBAaHHBIM yrineM. AfncopGep mpoayBaercs (HOJ yTipaBieHHEM
KOHTpOJLIEpa) NoCIIe TOro, KaK ABHraTeNls npopaboTan 3aaHHbIH Nepuos BpeMeHH. Bosayx
noaeoautcsa B aacopbep depes matpybok ¢ Haamuckio «AIR». Bosayx cMemmBaercs c
napamu, ¥ CMECh 3aCachIBa€TCA BO BIYCKHYIO TpyOy JBHIraTens.

KoHTposep BKIIOYAaeT d1eKTPOMarHMTHBIH Ki1alaH MPOAYBKH Korja:

— HamnpsbkeHde B GopTceTH aBToMoOuNa Menee 16,9 B;

— TeMIieparypa oxJaxjarouei skxuaxkoctH Beiute 80 °C;

— cucTeMa paboTaeT B pexXHMe 3aMKHYTOrO KOHTYPa;

— cKopocTh aBToMOOHIs mpeBbiaeT 21 km/4. Tlocne BrIoYeHHs KilanaHa, KpUTe-
PpHii CKOPOCTH AaBTOMOOKIISA M3MEHSIETCS 10 CKOPOCTH 9 KM/4;

— CTeNeHb OTKPBITHS JApoccenbHOH 3acloHKH mpeBbliaeT 2 %. B pansHeiitem
MOJIHOE OTKPHITHE JPOCCENBHOI 3acnoHkH (99 %) OTKIIOYAET 3MEKTPOMAarHMTHBIH KJIanaH
npoayekH afcopbepa.

KpOMC Toro, 3IICKI'p0Mal"HHTHbll7! KJIarlaH IMpOAYBKH ancop6epa BKJIIOYA€TCA MpH
3a3€MJIEHMH KOHTaKTa «B» Konoaku IMarHoCTHKH npy Hepa6oralou1eM JABHrareie.

HecTabHILHOCTE X0J0CTOrO Xo4a, OCTAaHOBKaA JABHUIraTelidA, MOBBINICHHAA TOKCHYHOCTh
M YXYALWICHHE €3/10BBIX KAYE€CTB MOT'YT OBITE BBI3BAHBI CJIEAYIOIIUMH NPHYHMHAMH:

— HEHCNPaBHOCTb AMEKTPOMArHUTHOTO KJIaNaHa MpojyBKH;-
— noBpexiaeHue afacopbepa;

— nepenoinHeHue aacopbepa;

— MOBPEX/IEHUS UM HENPABUIIBHBIE COSMHEHH LIUIAHTOB;
— MepeXaTue WM 3aCOPEHHE LLIIAHTOB.

OcMoTperb unaHry. IIpy HaTHYMH TPElMH U TE€YH TOIUIHBA, IPOBEPUTH repMeTHY-
HOCTb NOACOCAWHECHH A LLIJIAHIOB, l'IOBpC)KIléHHLIC HIJIAHTH 3AMEHUTH.

OcMortpethb aacop6Gep. IIpu HamHaUKM NOBpEXAEHHH KOpIyca M MOATEKaHHSA TOIUTMBA
u3 afcopbepa 3aMEHHUTB €ro.

HpOBEpHTb NpaBUIBHOCTE YCTAHOBKHU JJIEKTPOMAarHUTHOrO KianaHa H CO€JIMHECHUA
LIJIaHTa 110ABoJAa pa3peXXCHUA.
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Puc. 2.90. Cuctema ynaBiuBaHHs NIapoB TOILIHBA:

1 - mocTynneHue XonoAHOro Bo3ayxa (Bo3ayxo3abopHHUK); 2 - TEpMOPEryIsTOp; 3 - MOABON
TEMIOro Bo3yxa; 4 - BO3AyMIHbIH GUIETD ¢ GUIBTPYIOIWMM 31IEMEHTOM; 5 - arperar
LEHTPAJBHOTO BIPHICKA; 6 - CIMBHO# Tpy6onpoBoz; 7 - MOAaloNIMii TONIMBONPOBOL;

8 - wnaHr nogBoaa paspexeHus; 9 - ByckHol koyuiekTop; 10 - ancopbep; 11 - pazbém s

TIOAKITIOYEHHUst K KOHTpoiepy; 12 - moasos Bosayxa npoxysku (natpyboxk "Air");

13 - noaBoa napos Gensuna (narpy6ok "Tank"); 14 - nByxxonoBoii knanan Genzobaka;
15 -apapuiiHblii 610KHPOBOYHBIH (TPaBUTAIMOHHBII) KIanaH; 16 - npegoXpaHUTENbHBIHA
Kianas; 17 - cenapatop ToIUTMBa U napoB 6eH3HHa; 18 - TomnuBHeIH Gak;

19 - anexTpobeH3oHacoc.
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ABTOMOBUJIbHASA ITPOTUBOYTOHHAS CUCTEMA (AIIC)

Ha yactu aBroMoOuneii ycraHaBnMBaeTCs aBTOMOOH/IbHAs NPOTHBOYTOHHAsI CHCTE-
Ma, cocTosias 13 610ka ynpaBineHus 9 1 HHAMKaTopa cocTostHuA cucTteMsl 10 (puc. 2.91).
Wuaukatop coctosinusa ATIC pacnonoxeH cieBa moj IHMTKOM NpuOopoB, a 6ok ynpas-
JIEHHs YCTAHOBJIEH CIPaBa, y HOT BOAUTEIS.

Tpu BJIIOYEHHH 32XKHTraHUs KOHTpoJIep noceutaet 6ioky ynpaeneHust AIIC 3anpoc
no uenu ynpaeiaeHus koHTponsHOH naMmoit «CHECK ENDINE». Ilocne nonyuenus
OTBETA KOHTPOJLIEDP ONpEAENAET HalHUHe CHCTEMBI Ha aBTOMOOHIIE.

B oTBer KoHTpOJUIEp monydaeT oT GnoKa yNpaBieHHs KOA-Iapoiib, KOTOPBIH Cpas-
HUBaeTCst ¢ HH(popMauueH, xpaHsieics B naMsTH koHTponepa. [lo pesynerary ananusza
KOJa KOHTpOJIEp NPUHMMAET pelleHHe O BO3MOXHOCTH 3alycka M paboTHl JBHraTes.

Kom'ponnep MOXET HaXOAUTHCs B OAHOM M3 ABYX COCTOSIHHIA:

-— C BBIKJIIOUEHHOH (yHKIMeH UMMOOHIM3auMK («UUCTHIH»). B 3TOM cocTosiHUH
koHTposep U 6ok ynpasnenus AIIC npeacTaBinsioT cobo#i He3aBUCsILIME APYT OT ApYyTa
Y3J1BI U 3aIyCK ABHUIaTENs pa3pelueH HezaBucumo ot npunsaToro ot AIIC koxa;

-— ¢ BKJIIOUEHHO#H (yHKuMeil uMMoOHIH3aLuK («cnapeHHslii»). B 3ToM cocTtosHuM
3alyCK JABUratess BO3MOXXeH Tonbko npu npueMe ot AIIC naporns, COBNajarouero ¢ 3amm-
CaHHBIM B [TAMSTh KOHTpOJLIEpa.

B «cnapenHoe» coctosinue koHTpoiuiep U 6ok ynpasaeHus AIIC nepexoast nocne
BBIMOMHEHUs Tpoueaypsl «oOydeHus». B pesynsrate yero ycrpoiictBa Gyayt paGortarh
TOJILKO B TaKOi KOH(UrypaliH, TO eCTh (POPMHUPYETCst CHCTEMA MMMOOHIIH3ALIMH.

B AIIC npuMeHsieTcst GECKOHTaKTHEI coco® CUMTHIBAHMs KOAa KIlO4Ya MpH Moj-
HECEHHH €ro K HHIMKATopy COCTOsHHUs cucTeMsbl. Kirou npeacraemnsiet coboii Openok (asa
pabouux KOMOBBIX Kito4a (YEpHBIE) U OAMH KpacHbI - 0OyuaroliMi KOMOBBIH KITIOH).

Pexxumbl pabotel 1 coctossHust ATIC oToOpaxkaloTcst MpH NMOMOILUM CBETOAHOAA HH-
JIMKaTOpa COCTOSHUsI M 3yMMepa BHYTpH Onoka ynipasnenust AIIC.

OO0yuyeHHe aBTOMOOMJILHOMN IPOTHBOYTOHHOM CHCTEMbI

1. OTKpBITH ¥ 3aKpbITh ABepb BoauTend. AIIC nepelnér B pexxuM «4TeHHA» — CBe-
TOZIMOJ] MH)IHKATOPa COCTOSTHUA CHCTEMBI MUTA€ET € YaCTOTO#H 5 pa3 B CEKyHy.

2. IMoaHecTH K MHAMKATOpY Ha paccTosiHue He Oonee 13 MM KpacHBIi oOy4darouuit
KoZ10BbIi Kitod. CBETOIHO 3aropHTCs Ha 2 CEKyHIBl MOCTOSHHBIM KPAacHBIM CBETOM H
3aTeM MepeXoauT B pexuM yactoro Muranus (10 pas B cexyHay).

3. [MogHecTH K MHAUKATOPY NEPBBIH YEpHBIil KTt04. [IpH 3TOM CBETOAMHOA OTKIIIOUHT-
s Ha 2 CEKyH/IbI ¥ 3aTEM BEPHETCsl BHOBb B PEXXHM HYaCTOrO MUTaHH.

4. B teuenuu 10 cek mnocne Hayaja 4acTOro MHIaHHs HEOOXOZMMO MOAHECTH K
HHHKATOPY CleayoUIuii yepHbIi Ktod. [IpH 3TOM cBETOAHOM OTKIIIOUUTCS HA 2 CEKyH/Ibl U
3aTeM TaKoKke MeperIeT B PEXXHM 4aCTOrO MHIaHH.

5. 3aBepuIMTh NpoueAypy oOydeHHs KIKoueil MOJAHECEHHEM KPacHOro Kiko4a, Mpu
3TOM CBETOAHO/I 3aropaeTcs Ha 2 CEKYH/Ibl, a 3aTEM TacHET.

6. BrmrounTs 3akuranue. CBETOAMOI HHAMKATOPa 3aropaeTcsl NOCTOAHHBIM KPacHbIM
CBETOM.

7.Yepes 1 + 2 cexyHABI BHIKIIIOYUTH 3aXKHTraHHe Ha 15 + 20 cex - CBeTOAMO MOTACHET.

8. BeimoHuTh onepauuu 6 1 7 ele 4eTbIpe pa3a noapsa.

9. Ecnu nocrie nsToro BKJIIOYEHHUs 32XKUTaHUs CBETO/IMO/ HHAMKATOPA HE 3aropaercs,
TO mpouecc obydyenus 6noka ynpaBneHus AIIC ¢ KOHTpOLIEDOM CHCTEMBI YNpaBIEHHS
JIBUTaTeNIEM 3aKOHYEH.

Ecnu cBeTonmon 3aropacTcs 1nocJi€ nNAToro BKIYECHU 3aXKUraHu, TO onepanuu 6u’7
HCO6X0[1MMO BBITNIOJIHATE 10 OKOHYaHHUA NpoLecca 06y"lCHH$l.
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IIpumeuannue.
Ecnu nocne BritoueHus 3axuranusi HHankarop coctosHus AIIC B rcucune 30 cex
MHraeT ¢ 4acToToi 2 pa3a B CeKyHAy, TO HeobXoauMo mpoBepuTh HcnpasHocrh ALIC.
Ecnu MHAMKAaTOp MHUTaeT ¢ 4acTOTO! 1 pa3 B 2 CeKyH/Ibl, TO HEHCIIPABEH KOHTPOJLIED.
Ecnu cBeToanMoa HHAMKATOpa FOPHT MOCTOAHHO NMPH BKJIIOYEHHOM 3a/KHIaHHH, TO HTO
3HAYMT, YTO KOHTPOJLIEP He «crapeH» ¢ 6nokoM ynpasienus AIIC.
IMocne 3amens! koHTposUIepa win 6noka ATIC, Hafo npoBecTH X 00ydeHHE.

ANLTepHATHBHBII 3aNyCK ABHIaTe/ s

3Ta npoueaypa No3BofseT MPOU3BECTH 3amMycK [ABHMraTeliss Ha OJHY MOE3jKy Oes3
CUMTHIBaHHS KOJIa C YEPHOTO KJ1H04a B ClIy4ae ero yrepu uiun Heucnpassoctu ATIC.

Jle6noxkupoBka ABUrartess nyTeM aJIbTEPHaTMBHOTO 3aMycKa

[Ipn nporpaMMHpPOBaHMM NPONEAYPHl AJBTEPHATHBHOIO 3aMyCKa YCTaHaBIMBAeTCS
KOZ1 1€0JIOKHPOBKH.

1. OTKTIOYUTE aKKyMyIATOp 0oJiee 4eM Ha 15 ceKyH I U 3aTeM BHOBb MORKIIIOYHTE CC.

2. MMocne KpaTKOBPEMEHHOrO BKJIFOYEHHsS 3aKHIAaHHUS BBHIKIIIOUUTD ero {osice 4yeMm Ha
15 cexyHnn.

3. BeINOMHUTE Onepanuio 2 NaTh pa3 NoApA/ M OCTaBHTh 32KUTaHHE BKIIIOYEHHbBIM.
Ipu 3TOM KOHTPOJIbHAS JIaMNa Pe3epBa TOIIMBA HAYHET MUTaTh B 3aME/LIEHHOM DEXUME h
OyZieT MUraTh BCE BPEMs, IOKA MPABHIILHO BBHITOIHACTCS MIPOLIEYpa.

4. Haxats /10 yriopa Ha ne/aih akceneparopa H, Bbbkaas 3 + 10 cexyua, otnycTutr
e€. BuIno/IHUTE 3Ty NIPOiIe:ypy NATH pa3 nojApsia. 3aTeM, BoDK/1aB | MHHYTY, TOBTOPHTH OTH
JIeHCTBUA JEBATH pa3 Mo Pl

5. Iocne nocseAHEro HAXATHsL Ha Mejlanb ra3a BeIKIIONATh 3WKUTaHHE Ha 15 cory, 1.

6. BKIIIOYHMTB 32)XKMraHHe ¥ 3alyCTUTh ABHratenb. MHUraHHe IpH 3T0M KOHTPOJILHO
JIaMIIbl PE3ePBa TOIUIMBA B 3aMEJUICHHOM PEXHME O3HAYAET, YTO PEKHMM aNbTePHATHBHOID
BeikitoueHus AIC paGoraet.

[Mpoueaypa aJbTepHAaTUBHOTO 3aMyCKa MO3BOJAET 3alyCTUTh JBHIATENb TOMBKO Ha
ofiHy noesaky. ITocne BoIKIFOYEeHHS 3aKUTaHHsA, Yepe3 15 ceKyHa OH CHORa G0KHpyeTCs
IToBTOpHEIit 3anyCK ABUrATENs NYTCM AJIBTEPHATHBHOTO 3alTyCKa HE BO3MOXCH.

Tlpumeuannue.

AIIC ycTaHaBmuMBaeTCs Ha OXpaHy aBTOMATHUCCKH, [OCTIC BBLIKIIFOUCHHUS 2aXKUratius.
IMpouecc yctaHOBKH U CHATHA ¢ oxpanbl AIIC onucan B PykoBonCcTBC 10 3KCHITyaTaLMu.
"+" 12 B,

oT pere
3aXKHTAHUA

3
K BhiBOAY 8B
KOHTponnepa
K nnagoHy

‘ "4 12 B,
OT aKKyMy/IsTOpa
(4epe3 NpeIoXpaHHTeNDb) BBLIKITIOHATETD,
nnadona
OCBELICHHA CAJIOHa,
B IBEPH BOIHTENA

OCBCILUECHUA CallOHa

CHEC ENGIN

win " 'l E"

+" 12 B, x BbiBoy 10B

OT BBIKJIIOYATECIIA KOHTpO1JIEpa
3AKUTaHUSA

Puc. 2.91. CxeMa noaxsiroueHus 6noka ynpasnenus ATIC.
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2.5. MUKPOIIPOLIECCOPHASL CUCTEMA YIIPABJIEHUA JIBHUTATEJIEM (MCY)
°C KOHTPOJLJIEPAMH Bosch MP7.0.

OBUIEE OIMMACAHHUE

B Hacrosiillee BpeMs HayaTo NPOM3BOACTBO aBTOMOOMneH cemeicrBa BA3-21214,
BA3-2108, BA3-21102, BA3-21103 cucteMs! ynpaBjieHHs JBHraTejIeM C pacripeieleHHbIM
BIPBICKOM TOIJIHBA 1oy Hopmbl TokcudHocTH EBPO-3 ¢ xontponmnepom MP 7.0.

OCHOBHBIMH OTJIHYHTETBHBIMH OCOOEHHOCTAMH JIAHHOH CHCTEMBI SABJIAETCS:

1. YctaHoBKa B BHIXJIONHYIO CHCTEMY JBYX JaTYMKOB KHciopoza (puc. 2.92).

Puc. 2.92. PacrionoxeHue JaTUMKOB KHCIIOPOA.
1 - gaTumMK KHCIOPOIA 10 HEHTpaIM3aTopa (YIpaBIAOLIHiL);
2 - HeHTpanu3arop;
3 - 1aT4MK KUCIIOPO/a ToCe HeHTpaIn3aTopa (JIMarHoCTHYECKHH);

JlaTuuk KHCIOpOja, YCTAaHOBJIEHHBIH 10 HEHTpPaJHM3aTopa, SABIAETCS OCHOBHBIM
JATYMKOM, TPH MOMOLUM KOTOPOTro KOPPEKTHPYETCs nojaya Tonjusa (pabora aHalOrH4Ha
paboTe naTYMKa KHCI0poa B aBTOMOOHIIAX 11011 HOPMBI TOKCHYHOCTH EBPO-2).

JlaTuMk KHMCI0pO/a, YCTAaHOBIIEHHBIH NOCNIE HEHTpain3aTopa, ABJISETCSA J{HArHOCTH-
geckuM. JlaTunk asanusupyet 3¢ dekTHBHOCTE paGOTHI HEHTpanu3aTopa H, MO MEpe CHU-
xeHus 3 PeKTUBHOCTH pabOThI HEHTpaIu3aTopa, BBOJAMT JONOTHHTENBHBIE KOPPEKTHBEI B
noz1a4y TOMJIMBA.

A ewé, HanlpuMep, B aBToMoOHAX “HuBa” ¢ neurarenem 21214-10 unn 2123-30 (1,7 71,
pacnpeeeHHbIH BripbIcK, EBpo-3) BBINYCKHO#H KOJIEKTOP C/I€NaH He U3 4yTyHa, a CBapeH 13
CTAJIBHBIX LITaMIOBAaHHBIX 3arOTOBOK. OTHM CHH3WIH Maccy M TEMIOEMKOCTh - TENEps,
MOCJIe MycKa XOJOJHOTO JBHIaTeNs ITOYTH BCE TEIUIO BHIXJIOMHBIX ra3oB MIET Ha NPOrpeB
HENTpaIN3aTopa, YTO MO3BOJAET OBICTpPee NPUBOAMTEH ero B pabouee coctosHHe. UTOOHI
npuHeMHas Tpyba He pacceMBana Temno 3ps Ha He€ HajeTa M3OMALMA U3 CIEUHAIBHOIO
6a3aJIbTOBOTO BOJIOKHA.

2. YcraHoBKa jaTyuka ¢a3 i OnTHMAJIBHOH JO3UPOBKH N0a4H TOMIHBA.

3. YcTaHOBKa JlaTYHKa HepOBHOﬁ JAOpOrHy, A1 OTCJIEXKHBAHHA MMPOINYCKOB 3a>XXHUIaHUA
KOHTPOJIJIEPOM.

IIpumeuanne. [TepeuncneHHble 3MeMeHTH BbljeNIeHBl Ha cxeme (puc. 2.93) >KHpHBIMH
uudppamu.
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Puc. 2.93. Cxema MCVY/ ¢ konTposutepom MP7.0 aBromo6ums BA3-21214:

1 - cBeuH 32XKHraHus; 2 - MOJY/Tb 3XKHTaHHUA; 3 - aKKYMYIATOpHas 6atapes; 4 - KOHTPOJUIED;
5 - BBIKJIIOYATENb 3aXKHIaHuA; 6 - aneKTpobeH30Hacoc; 7 - nnaHens npubopoB (TaxoMeTp U
KOHTpoOsbHas lamna nuarnoctuku "CE"; 8 - kononka npenoxpanureneit; 9 - AIIC;

10 - unnukarop cocrosuus AIIC; 11 - popcyHkH; 12 - BBIKIIOYATENB JaMIIbl TOACBETKH
BBIKJIIOYATENs 3aXKUranus; 13 - pene anexrpobeH3oHacoca; 14 - naBHoe pere;

15 - xonoxka AMAarHOCTHKH; 16 - perynsaTop xonocToro xoxa; 17 - naT4MK MOJNOXEHHA
KOJIEHYaToro BaJa; 18§ - 1aT4Mk nooXeHns ApoccenbHOi 3acIOHKH; 19 - naTyvK MaccoBOro
pacxona Bosgyxa; 20 - parumk ckopocTH; 21 - jaTyMk Temmeparypbl OXJaxaarouiein
XHUIKOCTH; 22 - JaTYMK jeTOHalUMH; 23 - jaTYMK HepoBHOH soporu; 24 - naruuk ¢assr;
25 - knanaH npojyBKH azcopbepa; 26 - naTuMK KUCIopoya ynpaesiowui (1); 27 - narumk
KHCJIOPO/A AMAarHOCTHYecKHH (2); 28- pesle BKIIIOYEHHUs 3EeKTPOABUIaTenei BEHTHIITOPOB
CHCTEMBI OXNaXAeHHs; 29 - dMeKTPOJABHraTeld BEHTHJIATOPOB CHCTEMBI OXJIAXICHHA.
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Ta6a. 2.24. HazHaueHHe BBIBO/IOB B pazhéMe koHTponiepa Bosch MP7.0.

Ne Hermns
BBIBOJIA

1 3axuranue 1 u 4 nuiuHapa.

3 Beixos1 yripaBneHus pene anekTpoOeH30Hacoca.
BriroyeHne 3auranus siBIseTCs A8 KOHTPOJIepa CUTHAIIOM Ha 3aruTKy pene
anekTpobeH3oHacoca. IIpy OTCYyTCTBHMM CHIHAIOB JaT4HKA [10;I0)KEHHA KOJIeHYa-
TOTO Basa B TeYeHHE 2 CeKyH/(bl, KOHTPOJLIEP BhIKIIIOYaeT pene. [Ipy nocrymne-
HHMH CHTHAJIOB JaTYHKA MOJIOKCHHUS KOJIEHYATOro Bajia KOHTPOJUIEP BHOBb BKJIIO-
qaeT pesie MeKTPOoOCH30HACO Ca.

4 BsIxo ynpaBiacHUs peryasTopoM XOI0CToro xo/a (xiemma A).

5 BrIxoa ynpag;icHHA [IPOAYBKOi aacopbepa.
KonTponnep 3aMbIKaeT Lelb Ha «Maccy» ISl 3arUTKH KJIanaHa NpoayBKH an
copbepa. [Tpu 3armyIueiIHOM ABUraTeN¢ HanpsDKCHUE Ha KOHTAKTE JO/DKHO ObITh
PaBHBIM HanpsKEHMIO akKyMynaTopa. [Tpu paboTarouem nBuratesne Hanpsxe-
Hue H3MeHseTCs B juarasone ot 0 B o HanpsbkeHus 6oprceTi aBToMOGHS.
YpoBeHb HaNMpPsHKCHHUA 3aBUCHT OT CKBaXKHOCTH YMPABIIAIOILETO CUTHANA, TTOCKHI-
JIacMOTO Ha JJIeKTPOMArHUTHBIH KianaH ajcopbepa.

7 BxoziHOM CHTHaJ1 JaT4MKa MacCOBOTO pacXoja BO3AyXa

8 BXoaHOM CHrHAJ JaTYMKa (Pa3bl

9 Bxon cHrHaja ¢ aar4Mka CKOPOCTH.

10 Macca nar4yrka KHCJI0pojia yCTaHOBIEHHOTO Nepesl HeHTPaIH3aTOpoOM.

11 Bxos cvrHasa AaTtydka ieToHanuu (knemma 1).

12 IMuranue gatuukos (+5 B).

13 L-line. Bxoa curiana IMarHoCTHKH.
KoHTaxT coeMHEeH ¢ KOHTaKTOM «B» KOMOAKH IHMarHOCTHKH (KOHTAKT 2 B KOJION
ke nog EBPO-3).

14 Macca popcyHok. Cunosas "semins".

15 Jiamna "CHECK ENGINE".

16 PopcyHka 3.

17 PopcyHka 1.

18 Bxox HanpspkeHUs akKyMYIATOPHO# 6aTapen.
[NocTosiHHOE NMUTaHHe KOHTPOJIIepa OT GOPTCETH aBTOMOOMIIA, B TOM UYHCIIE, IPU
BBIKJIIOYEHHOM 3aXHraHui. HanpshkeHue rocTynaer yepes npeJoXpaHuTeb.

19 OOmu#i nporoA (JIOrH4YeCKoe 3a3eMIIEHHE).

21 3axuranue 2 ¥ 3 LWIHHApA.

22 BhIX0z1 ypaB/eHus perynsropoM XoJ10cToro xona (knemma B).

23 Pene xoHau1HOHEpa.

24 CunoBoc 3a3eMJIEHHC.

26 Macca paruuxos A3, ATOX, AMPB.

27 Bxo/ cHruasna HanpsyKeHHs ¢ BHIK/TI0UATENA 3aKUranus (kiemma 15).
CurHasn ¢ BBIK/IIOYATC A 3KUIaHUA HE ABIASTCA NHTAaHHEM KOHTPOJUIepa, OH
HH(OPMUPYET KOHTPOLIEP O TOM, HTO 3aXKHUraHne BioiioyeHo. Korna Beikioya-
TeJNb 3AKHIaHHUA HAXO/HTCH B ONOKCHAHN «3aXHI'AHHE» HITH «CTapTep», Hamps-
HHUE HAa KOHTAKTE PABHO HalIPAXCIHHIO GO rceTH aBToMobusis.

28 BXx0zHOM CHTHaJ AaTUHKa ¥C10D0/1a.

29 CHruaj ¢ JaTHHK: KHCI0POAL VCTAHORISHHOI0 ocjie HeHTpan3aTopa.

30 BX0A CMTHAJIA JAaTHMKa JCToianHn (knemma 2).

31 BxoaHo# cHriiad a1 YHKy HepoBNoi N0pOry.

32 CUrHan pacxoia ToiLiMasa.

34 PopcyHka 4.
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35 dopcyHka 2.

36 I'maBHOe pere.

37 +12B noce rmaBHoro perne.

39 Beixon ynpasneHHs perynstopoM xonoctoro xona (xiemma C).

41 HarpeBareJib gaTunKka KMC10p0oAa YCTAHOBJIEHHOT0 N0CJIe HEHTPAJIH3ATOPA.

43 CHrHai Ha TaxOMeTp.

45 JlaTuuk TeMnepaTyphbl OXJIaXK1a0IIEH )XHIKOCTH.

46 Pele BEHTHIIATOpA OXJIAXKACHHUSL.

47 Bxon curxana sanpoca BKJIIOYEHHs] KOHAHLMOHEpa.

48 JlaTurk momoxkeHus KoyneHBasa (kiemma B).

49 Harunk nonoxeHus koneHBana (kiemMma A).
py BpanieHHH KONEHYATOro BaJla ABUIaTE s HA KOHTAKTE IPUCYTCTBYET CUrHAJ
HanpshKeHHUst epeMeHHOTo ToKa, ONH3KHii o (boﬁMe K CHHYCOMJIE, € 4aCTOTOH M
aMIUIMTYO0H, IPONOPIHOHAIBHEIMU 000opoTaM. [IpH BKIIOYEHHOM 3a)KUraHUH H
OTCYTCTBHH BpalLleHHs KOJEHYaTOro Basia B CIyyae HCIIPaBHOM LeNH AaT4yuKa
HarnpsbkeHHe Ha KOHTaKTe paBHO HYIIIO, a B cilyyae oOphbIBa B Lenu 6nusko k 5 B.

50 Paspenienue nporpaMMHpoBaHHus.

51 Harpesarens JaTyika KHCI0pO/a YCTaHOBIEHHOTO Niepe]l HeHTpain3aTopoMm.

53 JatuHk nonoxxeHHst APOCCENbHOM 3aCIOHKH.

54 BeIxoa ynpaBieHHs perynsiTopoM XonocToro xoaa (knemma D).

55 K-line. Bxoa curnana aBToMoOHIEHOH IPOTHBOYTOHHO#M cHCTEMBI (KieMMa 18).
Ha aT0T KOHTaKT 6510k ynpasnenus AIIC noceuiaeT koa-naposs, KOTOpEIi cpas-
HHUBaeTCs ¢ HHbOpPMaLHeH, xpaHsuieHcs B naMaTH koHTposepa. [lo pesynsrary
aHanM3a KoJa KOHTPOJUIEp NPHHUMAET PellieHHe O BOSMOXHOCTH 3allycKa U pa-
60THI ABHTATENS. )

Bo Bpems cBsi3u konTposutepa ¢ AIIC, K-line oTkJiloueHa OT KOJIOAKH JHarHOCTH-~
ku. Ilocne okoHuaHHs CBA3M, 6ok ynpasneHus ATIC 3aMBIKaeT CBOH KOHTAKTBI
"18" 1 "9", moAksIoYas TMarHOCTHYECKYIO JIMHHUIO K KOHTAKTy "M" konomxu
nuarHoctukH (koHTakT 10 B konoake moa EBPO-3). Tlocne sToro Kom'ponneg, no
3TOH JIMHMH, MOXET OOMEHHBATLCA MHPOPMALHEH C IMATHOCTHYECKUM TIpHbO-
poM. JlaHHbIe nepealoTcs B BUAE CEPHi HMITYIIBCOB, H3MEHAIONIMX aMIUTHTYRY
C BBICOKOTO YPOBHsI (HanpsDKEHHs! OOPTOBOH CETH) 10 HU3KOIO YPOBHS.
TIpumeuanue:

JKupHbiM 1ipuhTOM BHIAEIEHBI 3leMEHTHI cucTeMsl EBpo-3 ¢ koutpomiepom MP7.0,
orcytcTBytomue B EBpo-2.

Ta6a. 2.25. [TepeyeHs OCHOBHBIX OPHIMHAJIBHBIX AeTasei, aBToMoOmia “Husa” ¢ mBura-
tenem 21214-10 wmu 2123-30 (1,7 51, pacnpeneneHHbli BOpeICK) ¢ koHTposwiepoM MIT7.0 mog
HOpMBI TokcHuHocTH EBPO-3.

Ne /m HaumeHoBaHMe netanu Howmep neranu
1 Haruuk da3z 2111-3706040
2 Jatuuk HepoBHO# nOoporu 2123-1413130
3 Ancopbep 21103-1164100-01
4 Knanan nponyeku
ancopbepa 21103-1164200-01
5 Heiitpanuzatop 21214-1206010
6 Haruuk kucnopoaa
YCTaHOBJIEHHBIH nocie 2112-3850010-30
HEHTpanu3aropa
(AnarHocTuueckuii)
7 Kontponiep 21214-1411020
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Tab6a. 2.26. [luarHocTHyeCckKe Kobl HEeUCIpaBHoCTeH O1oka ynpasnenus "MP7.0. BOSCH"
noa Hopmel EBPO-3

Ne xona HewucnpasHocTh
P0102 | Huskuii ypoBeHb CHrHajla IaTYMKa MacCOBOTrO Pacxoja Bo3jayXa
P0103 | Beicokuii ypoBeHb CHrHaJIa IaTYMKa MacCOBOIO Pacxo/la Bo3ayxa
P0112 | Hu3kuii ypoBeHb CHIHaJIa JaATHUKA TEMIEPaTyPhbl BIYCKHOIO BO3AyXa
P0113 | Boicokuii ypoBesb CHrHAJIA 1aTHHKA TeMIePaTypPbl BIYCKHOTO BO3XyXa
PO115 | HeBepHslii cHrHaJ JaT4yHKa TEMIEPATYphl OXIXKAA0MEH KHAKOCTH
P0116 | Heseprblii curHas xar4nka TeMieparypbl OXJIa:/1a10MeH KU IKOCTH
P0117 | Husknii ypoBeHb CHrHajla JaTYMKA TEMIEPATYPhl OXJIAXKJAIONIEHN KHIAKOCTH
PO118 | Beicokuii ypoBeHb CHrHaJIa JaTYHMKa TEMIIEPATYPBI OXJIAKIAIOIIEH KHUAKOCTH
P0122 | Hu3kuii ypoBeHs CUrHaJIa aTYMKA MMOJIOKEHHUA IPOCCENIBHON 3aCTIOHKH
P0123 | Beicokuii ypoBeHb CHIHaJIa IaTYMKa NOJIOXKEHHS APOCCENBHOH 3aCIOHKH
P0130 | HeBepHsIit cHrHal naTynka KUCIopoJa n0 HeHTpainmn3aropa (HeucnpaseH J[K)
P0132 | Beicokuii ypoBeHb CHrHaJla JaTYHKa KUCIOPOAA 40 HEHTpaIM3aTopa
P0133 | Mensaennnlii orkank JK 1o neiitpanunzaropa xa oboramenue uiu obeneHue
P0134 | OrcyTcTBHE CHIHAJIA 1IaTYHKA KMCIOPo/Ja A0 HelTpanusaropa (oOpeIB Liemn)
P0135 | Heucnpasen narpesare/ib AaTYHKA KHCJIOPOAA 10 HEHTpaan3aropa
P0136 { 3ambikanne nenu curxnaia na maccy JK nocie nefitpaansaropa
P0137 | Hu3knii ypoBesb cHI'iajia JaTYHKA KHCJIOPOAA 110C/ie HelTpasiu3aTopa
P0138 | Boicokuii ypoBenb CHrHa/Ia NaTYHKA KHCJIOPO/a 110CjIe HelTpaan3aropa
P0140 | O6psbiB Henmu curiiajia AaTYNKa KUCI0poaa Mocjie HelTpain3aropa
P0141 | Heucnpapen nHarpesarte/ib 1aTYHKA KHCJIO0POAA NOCie HEHTpain3aropa
P0201 | O6psIB 1enu ynpasncHus GOPCYHKOH 1-ro uuauHapa
P0202 | O6pwIB 1enu ynpasieHds GOpCYHKOH 2-ro NMIHHApa
P0203 | O6psIB nenu ynpasneHus GopcyHKoH 3-ro HHIHHAPA
P0204 | O6psIB 1eny ynpasneHHs OpCyHKo# 4-To HHIHHAPA
P0261 | 3aMpikaHHe Ha MaccCy LEeNH ynpaeneHus GopcyHkoi 1-ro unnnHapa
P0264 | 3amMbikaHHe Ha Maccy LeMH ynpaeneHus GopcyHKoH 2-ro HHIHHApPa
P0267 | 3ambikaHne Ha Maccy HEnH ynpapieHus GOpCyHKoH 3-ro HMIMHApa
P0270 | 3aMplkaHHe Ha Maccy lieliH ynpapneHHs hopcyHkoi 4-ro nuaMHIpa
P0262 | 3aMbikaHHe Ha HCTOYHHUK MHTAHHA IETH ylIpaBieHUs GOPCyHKOH 1-ro nuauHapd
P0265 | 3ambikaHHE Ha UCTOUHHK NMHTAHHUA 1IeNH ynpasaeHUs (OPCYHKOH 2-ro unnmmpzﬂ
P0268 | 3aMblkaHHe Ha HCTOYHMK ITMTAHHA LelH ynpasieHus Gopcyukoi 3-ro anHand|
P0271 | 3aMblkaHHe Ha HCTOYHHK MHTaHHs LENH ypaBneHUs GOpCyHKo# 4-ro NHIMHID
P0300 | O0xapyxenbl clly4aiiible/MHOXKeCTBEHHbIE MPOIYCKH 3KHT AHUA
P0301 | O6napyxeHbl NPONYCKH 3a:KHraknus B 1-M UHJIMHIpe
P0302 | O6napykeHbl NPONMYCKH 32KMTaHUS B 2-M IWJIANIpe
P0300 | O6napyxeHbl MPONYCKH 32:KUTIalus B 3-M LMJAHKIpPe
P0304 | O6xapyxeHbl NPONYCKH 3a:KUTaHUS B 4-M HIHHpe
P0327 | Hu3kuii ypoBeHb CHTHaJIa JATYHKA JI€TOHALMH
P(0328 | BeIcOkHi1 ypoBeHb CHTHAJIA IATYHKA JIETOHALMH
P0335 | OtcyrcTByeT cHrHa JaT4yMKa NONOXEHHUS KOJICHBAIA
P0336 | HepepHBIi cHrHaJI NaTYHKA HOJOXEHHS KoNeHBala
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P0340 | HeucnipaBen nar4uk (¢da3) nonoxenns pacnpeneinTesbHOr0 Bajaa

P0422 | DddexTHBHOCTD HEHTpPAIN3ATOPA HMKe MOpPOra

P0423 | Hencnipapiio ynpasJierine KJ1anaHoM NpoxyBKH axcopGepa

P0444 | 3aMbikaHHe Ha "+" HITH OOpBIB LeNH yNIpaB/IeHHs KJIAMaHOM NPOAYBKH ajicopbepa
P0445 | 3ambikaHue Ha "-" 1enH ynpaBJieHHs KJIanaHoM NpolyBKH aacopbepa

P0480 | HencripaBHas Lienb ynpaBileHHs pesie BEHTHIIATOPA OXJIXKIEHHUS

P0500 | HeBepHbIi CHrHAJ JaTYMKa CKOPOCTH aBTOMOOHILSA

P0503 | ITpepeIBatomMiicsi CHrHAJ JaTYMKA CKOPOCTH aBTOMOOMIIS

P0506 | Huzkue 060poTHI X0JIOCTOTO X0/

P0507 | Beicokre 060poTHI X0JI0CTOrO X0Aa

P0560 | HeBepHoe HanpskeHHe OOPTOBOH ceTH

P0562 | ITonnxeHHOe HanpsbkeHHe OOPTOBOH CeTH

P0563 | [oBhiLIeHHOE HanpshkeHHEe 60PTOBOH CETH

P0601 | Oumbka KOHTPONBEHOHN CYMMEI TIOCTOSIHHOTO 3alloMHHaon1ero ycrpoictsa (I13Y)
P0603 | Ommbka BHeHIHEro ONepaTHBHOIO 3anoMHHalomero ycrpoicraa (O3Y)

P0604 | Ommbka BHyTpEeHHEro onepaTHBHOrO 3aroMHHatoulero ycrpoiicrea (O3Y)
P0607 | HeBepHslii cMrHajl kaHala ISTOHALIMH KOHTpoJepa

P1102 | Huskoe conpoTuBneHHe HarpeBaTenis JaT4dKa KHCJIOpPoJa A0 HedTpan3aropa
P1115 | HeucnipaBHa nens HarpeBaTelis AaT4MKa KHCI0poaa 10 HeliTpajiusaropa

P1140 | HeBepHslii curHan garyMka MaccOBOTO pacxoia BO3ayxa, H3MepeHHas Harpy3ka
OTIMYAETCS OT PaCUYETHOM

P1386 | Kanan oGnapyxerns 1eTOHAIIHH, OILMOKA BHYTPEHHEro TecTa

P1410 | 3ambikanne ra "'+'" uenu ynpapJjiesns KjlanaioM NpoayBKH axcopGepa
P1425 | 3ambikarne ra Maccy LieN YNpaBJeHus KJIanakoM NpPoayBKK ajcopbepa
P1426 | O0pbiB Henn ynpaBJieHds KJIanakoM NpoiyBKu axcopOepa

P1500 | O6psIB Lenu ynpapieHus pene aeKTpobeH30Hacoca

P1501 | 3ampIkaHHe Ha Maccy LieNH yNpaBleHHs pene 3nekTpobeH30Hacoca

P1502 | 3ambIkaH#e Ha ICTOYHHK MMTaHHs LENH yIIpaBJIeHHs pene deKTpoOeH30Hacoca
P1509 | Ileperpy3ka 1enu ynpasjieHHs! pEryJasiTOPOM XOJIOCTOro XoAa

P1513 | 3ambIkaHKe Ha Maccy LieNH YNPaBJIeHHs PEeryIsTOPOM XONOCTOro Xoaa

P1514 | 3ampikanre Ha "+" LlenH ynpaBleHHs PerynsaTOPOM XOJIOCTOro Xoja

P1541 | O6psiB 1enu ynpasieHus snekTpobeH30Hacoca

P1570 | HeBepusiii curnan AIIC

P1602 | [ponaganue HanpsbkeHHs 6OPTOBOH CETH B KOHTpOJIEpe

P1606 | Heeprblii curtaj 1aT4HKa HEPOBHOH XOPOTH

P1616 | Hu3kui ypoBeHb CHTHAJIA JaTHYHKA HEPOBHOH JOpOTH

P1617 | Boicokui ypoBeHb CHIHAJA 1aTYMKA HEPOBHOH XOPOTH

P1640 | Omnbxa TecTa YTeHHA-3ANKCH

P1689 | OumbouHble 3Ha4eHHs KOJIOB B IaMsATH OIIMO0K KOHTpoiepa

TIpnmeuanne.
XKupHeiv mipudToM BEIIENEHBI KOABI cHcTeMbl EBpo-3 ¢ koHtpoiepom MP7.0,
oTcyTcTBYIomue B EBpo-2.

B aBromo6unax c kourpomwtepamd MP7.0 EBPO-3 ycranasnnBaeTcs Konoaka
JMUArHOCTHKH NOJ €eBpONEHCKHI CTaHAapT, MO3TOMY IIPH JHAarHOCTHKE HeoOXOAHMO
UCIIONB30BaTh CNENMAIBHbIA IHAaTHOCTHYECKHH IIHYp WM TNEpeXoAHHMK (ajanTtep) c
JIMarHOCTHYECKOIO pa3beMa NoJl KOJIOAKY AHArHOCTHUKHM cTaporo obpasua (puc. 2.69) Ha
KOJIOKY AMarHOCTHKH NOJl eBpONeHCKHii cTanaapT (puc. 2.94).

‘2an 28 177



Puc. 2.94. Buewnuii Bua
KOJIOJIKH IMArHOCTHKH
1oJ1 eBponeicKuii cTaHaapT.

JlnarHoctuka aBroMoOuned mnon HopMbl TokcudHocTH EBPO-3 npounssoautcs
tectepoM DST 2-4EM c xaprpumxem MP 7.0 EBPO-3 u anantepoM HiIM KOMIBIOTEPHOMH
NpOrpamMMoO#, MO3BOJAIOIIEH AMATHOCTHPOBATEL KOHTpomep nox EBPO-3.

Tab6.a. 2.27. HazHaueHue BHIBOJIOB KOJTOAKH AUArHOCTHKH.

Hasnauenue Konoaka
BBIBOJIOB Hogoro obpasiia Craporo obpasna
+12 B (mocTosiHHBIE) 1 H
L-line 2 B
ABC 4
ABC 5
+12 B (ot penie 35H) 6 G
K-line (9 BeiBon AIIC) 10 M
-12 B (macca) 12 A
-12 B (macca) 13

JATYHK (DA3BI) NOJTOKEHHUA PACIPEJEJUTEJIBHOI'O BAJIA IBUIATEJIA

Ha Ba3oBckuMX HIeCTHaANATHKIANAHHBIX JABHratensx, ¢ (p)a3sHpOBaHHBIM BIIPBICKOM,
JaTyHK (a3sl, ONpeneNsIommii MOMEHT TaKTa CKaTHA B 1-M LWIHHApPE, YCTAHOBIIEH C JIEBO#H
nepeaHeN CTOPOHEBI rofloBKH LMIMHApOB. IIpuHIMND ero aAeiicTBHA OcHOBaH Ha 3¢dexTe
Xonna. OH pearupyet Ha BpallleHHE 3aJJal0LIEro CTAJIbHOIO JAMCKA C NPOPE3bi0, COOCHOTO C
BITYCKHBIM Pacrpe/iBaJioM.

Usrix. gar.,
B
38 + 52°
Yron noBopoTa pacnpeasana
Puc. 2.95. JNatunk dassl:

a - BHEIIHMH BU] JaTyMKa a3k, 6 - popma curHana BeiaBaeMas JaTYHKOM.

B mnasy paruuka HaxoautTcs oboa aMcka ¢ mpopessio. Koraa mpopesb aucka
pacnonoxeHa BHE Na3a JaT4yMKa, Ha BBIXOJE NATYHMKA, MOMIIIIOYEHHOIO K KOHTPOJLIEPY,
NPHCYTCTBYET HanpsbkeHHe boprcet. Korna npopess aucka npoxoaut yepes na3 JaTyuka,
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OH BBIAAET Ha KOHTPOJEp MMIYJIBC HaNpsOKeHUs ypoBHA “zemnu” (okonmo 0 B), urto co-
OTBETCTBYET MOJIOXKEHHIO MOPLIHA | -ro MIHHIPA B TAKTE CKATHS.

JITHTENBHOCTB CHTHAJIA IIPONOPLMOHANIBHA BEJTHYHHE ITPOPE3H, a aMILTUTYA 3aBUCHT
TOJBKO OT HANPsKEHUs MUTaHus (puc. 2.95-6).

CurHan naryuka a3 MCHONb3yeTcs KOHTPOJEPOM IS OPraHM3alMH MOCeIoBa-
TENBHOTO BIIPBICKA TOILTMBA B COOTBETCTBHM C NMOPSAAKOM PaGOTH! LMIMHAPOB ABUraTell.

IIpH BO3HMKHOBEHHH HEHMCNpPaBHOCTH JaT4HKa (a3 mwiu lLenei ero ynpasieHHMs,
KOHTPOJUIEP 3aHOCHT B MaMsATh COOTBETCTBYIOIIMI KOA HEHCHPAaBHOCTH M BKJIIOYAET
koHTponbHyto 1ammy "CHECK ENGINE", curnanusupys o HajiMuuu Henonazaxy. [Ipu aTom,
KOHTPOIUTEP NEpPEeXOJNT Ha MONapHO-NapauIeNbHbIH BIPHICK TOIUTHBA, HCIIONB3YA TOIBKO
CHMTHAJI IaTYHKa NOJIOKEHUS KOJIEHYaTOoro BaJia.
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3. CHPABOYHbBIA MATEPUAI
3.1. MEXKIYHAPOJHASI CHCTEMA EJIMHHIX

MexnyHaponHas cucteMa eauHHL, WK cokpameHHo CH, yreepxxacna B 1960 rony
Ha XI MexyHapoHoii reHepajibHOH KOH(EPEHLMH 110 MEPaM U BECaM.

B HacTosiuiee BpeMs B HayYHO-TEXHMYECKOH, CIIpaBOYHOH M YyucOHO#H nHTeparype
(u3HnYecKHe BeTHYUHEI YKa3bIBalOTCA B equHHLax cucteMsl CH.

Cuctema CH cTpouTcs Ha OCHOBHBIX M IPOH3BOAHBIX €IMHHLAX, HA3BaHHA U 0603Ha-
4YeHHsl KOTOPBIX npuBeAeHs! B Tabauuax 3.1 u 3.2,

Ta6a. 3.1. OcHoBHbIe eauunibl cucteMbl CH.

Enunuua
BennuuHa HaumenoBanue O6o3naucHme
Pycckoe MexiyHapoiHoe
Jnuna Metp M m
Macca Kunorpamm Kr kg
Bpems Cexynna c s
Cuna a51eKTpHYECKOro TokKa Amnep A A
rexnepatypa Kenspuma Kenssii K K
Konuuectro Bewectpa Mornsb Mons Mol
Cuna cBeta Kaupena Kn Cd
B cucreMe ceMb OCHOBHBIX €JUHHIL:
- METp - €AUHHULA JUIMHBI,
- KMJIOTPaMM - eIMHHIA MacCH (BMecTo “Beca’);
- CeKyHIa - €MHHMIA BpEMEHH;
- ammnep - €JUHHUIIA CHUJIBI TOKA;
- KeJIBBMH - €UHHULA TEMIIEPaTyphl;
- MOJIb - €IMHHIIA KOJIMYECTBA BEILIECTBA;
- KaHaena - €IMHMLA CHIIBI CBETA.

Kpome 3TOro, umeroTcs OBe IONMOJHHTENbHBIE €AWHHIBI M3MEPEHHA - paluaH M
cTepaaMaH.

Bce ocranbHble eAMHHUIIBI - TPOU3BOIHEBIE, YCTAHABIMBAKOTCA C IOMOLIBIO GOpMYyN Ha
OCHOBE B3aUMOCBs3eH Mex 1y GU3HUECKUMH BeIHUHHAMH.

K 4ucny npou3BOAHBIX OTHOCATCS, HanpuMep, repil - €IWHHIA YaCTOThHI, BAarT -
€AMHULA JTIEKTPHUYECKOi MOLIIHOCTH, OM - €IMHHLIA JIEKTPHUUYECKOTO CONPOTHUBIICHHU.

O603Ha4eHHs eNHHLI, MONTYYHBHINX HAaUMCHOBAaHHMA B YECThb YYEHBIX, HanpuMmep:
Awmnep, Bonst, OM, I'elpy, iyt ¢ Gonsioi 6ykssl (A, B, OM, I'H).

YT06BI YIIPOCTHTH HANKCAHHE H YTEHHE YMCIIEHHBIX BEJIMYHH, 3HAYEHHE KOTOPBIX BO
MHOTO pa3 GoNblile HIH MEHBHIC OCHOBHO MM MPOU3BOAHON CAMHMIIBI, BBEJCHBI IECATHY-
Hble KpaTHbIe U 1oNbHbIe (ApoOHbIc) nprcTaBky (CM. Tabm. 3.3).

Cucrema CH BkiroyaeT BoceMb KpaTHBIX (I€Ka, reKTo, Kuio, Mera, 'ira, Tepa, [1ata,
OKcTa) M BOCEMb ONBHBIX (A€LH, CaHTH, MWIIH, MHKPO, HaHO, MHKO, (eMTO, arro)
NPUCTABOK.

Kak nonb3oBarscs Tabnuuei 6.3, MOACHAIOT cleayoiHe IPUMEDHI:

1klu =110 Ty I Ml =1-10’klu=1-10°I'y
IMB =1-10"B; IMcB =1-10°MB=1-10°B;
1ud =1-10"mMx®=1-10" @; In® =1-10°mMx®=1-10"®.
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Ta6a. 3.2. [IpousBoaHsie eauHuLb! cucrembl CH.

Ennnnua
Benuuuna Haumenoanue O6o3HaueHne
Pycckoe MexayHapoaHoe
YacrtoTa I'epu I'u Hz
Cuna HeloToH H N
OHeprus, pabora, Jbxoys T J
KOJIMYECTBO TEILIOThI
MouHocTs:
- aKTHBHas Bart Br w
- peakTHBHa% Bap Bap var
- MoNIHas Bonsr-amnep B-A V-A
KosnmnuecTBo 3neKTpHieCTBa
. ’ Kynon Kn C
EKTPHUECKHI 3apaa
DNeKTPHUECKOE HaNPAXKEHHE,
o p : Bonsr B v
anexrpuueckuit norenuuan, IC
OnexrpHueckas EMKOCTb dapana o} F
DNEeKTpHUECKOE COMPOTHBJICHHE OM Om Q
Onekrpuueckas MpOBOAUMOCTb Cumenc Cm S
MarHuTHas HHAyKUHS Tecna T T
HHAYKTHBHOCTS,
B3aUMHas HHIYKIHA Tenpu Tn H
CBeToBO# NOTOK JlromeH JIm Lm
JlaBnenune [Mackans Ia Pa

Ta6a. 3.3. MuoxuTenu u npucraj
CIMHHLL

BKH )i 06pa30|33.HPLﬂ OECATUYHBIX KPaTHBIX U NOJbHBIX

Eaunuua
Benuuunna HaumeHoBanue O6o03HaueHHe
Pycckoe Mexnynaponxoe
1 000 000 000 000 000 000 = 10" Dkcra € E
1 000 000 000 000 000 = 10" Iata 1 p
1 000 000 000 000 = 10" Tepa T T
1 000 000 000 = 10° Tura r G
1000 000 = 10° Mera M M
1000=10° Kuno K Kk
100 =10 (TexTo0) r h
10 = 10' (Mleka) na da
0,1=10" (Heun) 1 d
0,01 =10" (Cantn) ¢ c
0,001 = 10> Munnn M m
0,000 001 = 10° Mukpo MK N
0,000 000 001 = 10° Hauo H n
0.000 000 000 001 =10™ Iuko 1 p
0,000 000 000 000 001 = 10™ demro ¢ f
0,000 000 000 000 000 001 = 10™ ATTO a a
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3.2. KOAOBAs 1 IBETOBASI MAPKHPOBKA PE3HUCTOPOB

KonupoBanuoe 0603HaueHHe HOMHHAIBHBIX COMPOTHBIIEHHI PE3UCTOPOB COCTOUT U3
TPEX WM 4YeTHIPEX 3HAKOB, BKIIOYAIOINMX ABe LUpb U OykBY wiuu Tpu unudpsl U OykBy.
ByxBa Kkoza sABNSETCS MHOXMTeNEeM, 0603Ha4aIOMHUM CONIPOTHRIEHHE B OMAX, U ONpeess-
€T TOJIOXKEHHE 3aIATOH AecaTHuHOro 3Haka. KonuposaHHOe 0603HaueHHE NOMYCKaeMOro
OTKJIOHEHHUs COCTOMUT U3 OYKBbI JJATHHCKOTO andaButa (Tabn. 3.4).

Ta6a. 3.4. KonupoBanHoe 0603HaueHre HOMHHAIBHOTO CONPOTHUBIEHHUS, IOMYCKA U NPH-
Mepbl 0603HaYeHHA.

ConpoTHBJIeHHe Honyck IIpumeps1 06o3nayenns
ONMYCK Iloanoe
MHOXHTETL Kon pi 'J/z ’ Kon oBo3HaeHNE Kon
1 R (E) 10,1 B (K) 3,90M5% 3R9J
+0,25 cw) 215 OM +2 % 215RG
10° K (K) +0,5 D (1) 1 kOM £5 % 1K0J
+1 F (P) 12,4 xOM +1 % 12K4F
10° M (M) 2 G (D) 10 xOM +5 % 10KJ
+5 I 100xOM +5 % M10J
10° G() +10 K (C) 2,2 MOM +10 % 2M2K
+20 M (B) 6,8 TOM +20 % 6G8M
10" T(T) 430 N (®) 1 TOM +20 % 1TOM

IIpumeuanne. B ckobkax ykazaHo crapoe 0603HaueHue.

IlBeToBas MapKUpOBKA HAaHOCHTCS B BMJAE YETHIPEX MIM MATH LIBETHBIX KOJell
Kax1oMy 1BETy COOTBETCTBYET ONpejeNeHHOe uMbpoBoe 3HaueHue (Tabn. 3.5). V
PE3UCTOPOB C YETHIPLMS LIBETHBIMH KONbLAMU IIEPBOE M BTOpPOE Konblla 06O3HAyaloT
BENNYHUHY COMPOTHRIEHHA B OMAX, TPEThE KONBIO ~ MHOXKHUTENb, Ha KOTOPbIH HEOOXOLHMO
YMHOXHTh HOMHMHAIILHYIO BEJIMYHHY CONPOTHBIICHHS, a YETBEPTOE KOMbLO ONpexessier
BEMYHHY JIOITyCKa B poleHTax (puc. 3.1-a).

Ta6a. 3.5. LiBeTtoBast MapkMpOBKa HOMHHAJILHOTO CONPOTHBIIEHHUS U JOMYycKa (BapHaHT-1).

HomunansHoe conporuBnexHue, OM
User Honyck
3HaKa MNepsan | Bropas | TpeTbR | MHOXU- %
undpa | Undpa | undpa | vens
Cepe6pucrbiit - - - 102 +10
30n0TUCTbIl - - - 1071 15
YépHblin - 0 - 1 -
KopuuKesbiit 1 1 1 10 11
KpacHblit 2 2 2 102 12
OpatxeBbiit 3 3 3 10° -
XKénTeiin 4 4 4 104 -
3enéHbin 5 5 5 105 10,5
Fony6oit 6 6 6 108 +0,25
duoneTossbIit 7 7 7 107 $0,1
Cepblit 8 8 8 108 40,05
Benbiit 9 9 9 10° -

Pesuctopel ¢ Manoii BennumHo¥i gomycka (0,1% + 2%) MapkupyloTcs TATBHIO
UBETOBbIMH KosbLiaMH (puc. 3.1-0). IlepBrle Tpu - uHMClIeHHAs BENTUYMHA COMPOTHBIIEHHS,
4ETBEPTOE - MHOXHTEJIb, IATOE - IOMYCK.
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MapkHupoBoUHbIe 3HAKH HA PE3UCTOPaX CABMHYTHI K OJHOMY M3 BHIBOLOB U Pacrio-
JlaraloTcs cleBa Hampaso. Ecnu pa3Meps! pe3ncTopa He MO3BOJNSIOT PasMEeCTHTh MapKH-
POBKY O/iike K OTHOMY M3 BHIBOLOB, LIMPHHA [I0JIOCHI EPBOTO 3HAKa AENAETCs NPUMEPHO B

JBa pa3a OoJblle APYTHX.

Mpumep
— 1-5 undpa KENTBIN — 1-1 undpa
— 2-7 undpa uonetopbit | 47 KOM — 2-a undpa
— MHOXUTenNb opaHxXeBbli +5% — 3-A undpa
— nonyck 30M0TUCTLIN — MHOXUTenb
— ponyck
a)

np'maep

Genein

3eNéHbIN

opaHXeBbii 25203/ KOm
KpacHbii =<k
KpacHbIn

6)

Puc. 3.1. LiBeToBast MapKHpPOBKa Pe3HCTOPOB.

ﬂﬂ}l oOneruenns OIpEACIICHHA HOMHHAaJIa CONPOTHBIICHHA 110 LIBETOBOMY KOy MOXXHO

BOCITOJIb30BaTLCA Tabnu1eit 3.6.

Ta6a. 3.6. LisetoBas MapKkMpPOBKa HOMHHAJILHOTO COMPOTHBIIEHHS M AONMycKa (BapuaHT 2).

3" mosnoca

4~ nonoca

cepe6[zonor| uepn [xopuslkpacufoparnd skent [3enen[romy6] puon [cepsi|Germi 30n0T|ceped] ner

l 2
oJjoca
2 ®
oJoca
YUCJIO

MHOXHTEJIb

J0MycK, %
35 13101320

KOPHYHEBBIH
g

KpacHbiit

|
0,01 Om
0,1 Om

1 Om

10 Om

100 OmM (0,1 xOm)

1 kOm
10 xOm
100 kOm (0,1 MOMm)
1 MOM
10 MOMm

100 MOM
1 000 MOM

HoMuHalbHble COMPOTHBIEHHS PE3UCTOPOB BLIOMPAIOTCS M3 LIECTH CTaHAAPTHBIX
panos (E3, E6, E12, E24, E48, E96 1 E192) B coorBercTBHM ¢ 'OCT 2825-67.

Craupaprhbiii psag E24 coorBercTByeT pesucropaM ¢ aomyckoM * 5%: 1,0; 1,1; 1,2;
1,3; 1,5; 1,8;2,0; 2,2; 2,4; 2,7; 3,0; 3,3; 3,6; 3,9; 4,3; 4,7; 5,1; 5,6; 6,2; 6,8; 7,5; 8,2; 9,1.

Cranpnaprublit psa E48 coorBercTByer pesncropam ¢ aomyckoM + 2%: 100; 105; 110;
115; 121; 127; 133; 140; 147; 154; 162; 169; 178; 187; 196; 205; 215; 226; 237; 249; 261,
274; 287; 301; 316; 332; 348; 365; 383; 402; 422; 442; 464; 487; 511; 536; 562; 590; 619;

649; 681; 715; 750; 787; 825; 866; 909; 953.

ConpoTuBiIeHHE PE3UCTOPA MOMYYalOT yMHOKEHHEM YHCIIa U3 CTAaHAAPTHOTO psija Ha

10“, € N - HEJI0€ IMOJIOXKHUTEIbHOE WM OTPHLATEIIBHOE YACIIO.

183



3.3. MAPAMETPbBI H HBETOBAsI MAPKHPOBKA THOIOB

BoinpssMuTeibHbIe AHOALI - MONYNPOBOAHUKOBbIE AHObI, HCIIONb3YEMbIE B JEKT-
PHYECKHX YCTpOicTBax i Mpeobpa3oBaHKs MIEPEMEHHOIO TOKA B TOK OJIHOMH MOAPHOCTH.
Mo BonbTaMMepHOH XapaKTEPHCTUKE U3BECTHO, YTO 3HAYEHHUs IPAMOTO U 0OPaTHOTrO TOKOB
OTJIMYAIOTCS Ha HECKOJIbKO MOPAAKOB, a NpPSAMOE NaJ€HHUE HANpPSHKEHUS He INPEBbILIAET
€IMHUIl BOJBT MO CPaBHEHHIO C OOPAaTHBIM HANPSIKEHMEM, KOTOPOE MOMKET COCTABIATh
cOTHH BOJIbT. [To3TOMY IMOAIBI 06/1aAa10T ONHOCTOPOHHE! IIPOBOAUMOCTBIO, YTO MO3BONSET
HCIIONIb30BaTh UX B KAYE€CTBE BBIIPSAMHTENBHBIX IIPHOOPOB.

YuuBepcajibHbIE H HMMIYJALCHbIC AHOABLI - JTO JHO/bI, KOTOPble MOIryT OBbITh
HCIIONIB30Balbl B BBIMPSAMHUTENAX Ha BBICOKOH 4acToTe, MOAYNATOpax mpeobpa3oBarensx,
(hopMHpOBaTeNAX UMITYJIbCOB, OTPAHHYHMTEIIAX U APYTHX UMITYJIbCHBIX YCTPOFCTBAX.

CTaGuANTPOH - MONYNPOBOAHHKOBBIA JHOM, HampsHKeHHE Ha KOTOpOM B obnactH
3NIeKTpUyeckoro npobos, mpu o6paTHOM cMeleHHH, c1abo 3aBHCHT OT TOKa B 3aITaHHOM €ro
JuanasoHe, NMpeXlasHaueH s cTabunusanun HampspkeHusa. CyliecTByrouue cTabHaMT-
POHBI HMEIOT MHHHMAaJIbHOE HanpshkeHue ctabuinsaunu npuMepHo no 3 B.

Jns nomyyeHHst MEHBUIETO HATIPSXKEHUA CTAOMIN3alMK MCMIONB3YIOTCS CTabHCTOPBI.

CraGucrop - MONYNpPOBOAHMKOBBLIA OMOA, HanpspkeHHE Ha KOTOPOM B obnactH
NpSMOTo cMellelns ¢1a00 3aBUCHT OT TOKa B 3aJaHHOM AHMana3oHe, MpeaHasHaueH it
cTabunn3auuy HanpsbkeHus. BaxneIM nmapamMeTpoM cTaOMIMTPOHOB M CTabHCTOPOB SB-
JIsieTCsl TeMIepaTypHbIi ko3t duuneHT Hanpsokenus crabunmusanmu (TKH), xotopeiid mo-
Ka3bIBAET HA CKOJIBKO NPOLICHTOB U3MCHHUTCS HaNpshKeHHe CTaOMIM3ALMH MDY U3MEHEHUH
Temrnepatypsl npudopa Ha 1°C.

Hany4aiomuM JHOIOM Ha3blBAlOT MOJYNPOBOAHHKOBBIA NpHOOpP, H3MydaroLiuii
KBAaHTbI CBETA IIPH NMPOTEKaHUH YEPEe3 HEro NpsiMoro Toxa. ITo XxapakTepucTuke M3ayyeHHs
U3JIyyYarolye AHOAbI MOKHO Pa3JeHTh Ha ABE IPYMNIbI: C U3IY4YE€HHEM B BUAMMOH 4acTH
criekTpa (CBETORHO/bI) U nudpaxpacHoi - nuoznsl K mznyuenus.

Cseronnoapl BbIMYCKAIOTCA KPAaCHOTO, OPAHXXEBOIO, 3€JIEHOT0, JKENTOro LIBETOB
CBEYEHH, a TAKKE C IEPEMEHHBIM LIBETOM cBeyeHHs. [locnenHne HMEIoT 1Ba 31eKTPOHHO-
JbIPOYHBIX Mepexofa. OOLIMHA LIBET CBEYEHMS 3aBUCHT OT COOTHOLIEHHS TOKOB, MpOTe-
KaloUWHMX Yepe3 3TH nepexosibl. CBETOAMOBI Yallle BCEro HCMOb3YIOTCA KAK HHAMKATOPHbIE
yCTpOHCTBa, a AMOABI C NEPEMEHHBIM LIBETOM CBEYEHMsA MPHUMEHSAIOT B KauecTBE MHIH-
KaTropoB M3MEHEHUA TOKOBBIX PEXHMOB B JJIEKTPOHHBIX Lensx. OOnacTaMu npuMeHeHus
auonoB MK wM3nyyeHHMs SABJAIOTCS CHCTEMbl BHELIHMX YCTPOMCTB BBbIYMCIMTENBHOM
TEXHHKH, ONTPOHHbIC YCTPOHCTBA KOMMYTALlMH, ONTHYECKHE JTMHHUHU CBS3M M Pa3HyHble
Y3JIbl KOMMYTAlIHH CHCTEM ABTOMATHKH.

Onronapa - ONTO3/IEKTPOHHBIH MOTYNPOBOAHMKOBLIH nNpuUOOp, cocToAWMHA U3
M3Nyyarouero 1 (OTOMPHEMHOTO 3JE€MEHTOB, MEXIY KOTODbIMM HMMEETCS ONTHYecKas
CBA3b, 00eCrIeYHBaIOLLAs JIEKTPHYECKYIO0 H3ONALMIO MEXY BXOJIOM U BBIXOIOM.

BykBeHHbIe 0603HAYCHMS [1APAMETPOB M HX OIIPEIe/ICHHA:

Unp - MOCTOSAHHOC MPSMOE HaNpsKEHHE AUOIA;

Ussp - IOCTOSAHHOE 00paTHOE HanpshKEHHEe TUO/A;

Uotp,u - HauGonblilee MTHOBEHHOE 3HaUeHHe 06paTHOrO HaNpsHKEHHs THOIa;

Us - IPSAMOE NajJieHNe HAMPSHKEHNA Ha AMOMAX, COeTMHEHHBIX [0 MOCTOBOM CXe-
M€ M [IPH KOPOTKOM 3aMBIKAHHH CO CTOPOHBI HAarpy3KH;

Uer - 3HaYeHHe HanpsHKeHHs cTabHIMTPOHA NP MPOTEKaHWH TOKa cTabuIn3anuy;

Up - 3HaueHHe pabouero HanpshkeHUs GoToaANoa;

Usx - 3HaUYeHHe BXOHOrO HalpsHKeHNs ONTONaphl;

Usus - 3Hau€HHE BBIXOJAHOTO OCTATOYHOTO HANPSHXKEHHUS ONTONAPBI;
Uss.o6p - 3HaU€HHE OOPATHOTO BXOIHOTO HANPSOKEHUSA;

Usuix, o6p- 3Ha4€HHE OOPATHOTO BHIXOAHOTO HANPSHKEHHS;

Uus - 3HAYEHHEe HANPSKEHUS H30JSALMH ONTONaphI;
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Ukew - 3HaYEHHE KOMMYTHPYEMOTO HaNPSXKEHHUS;

Puwn - 3HAYEHHE MOLUHOCTH HU3JIyUEHHUS;
Inp - MOCTOSIHHBIA NPAMO#i TOK AHONA;
Inp,x - HauOoJNbLIEE MTHOBEHHOE 3HAYEHH E IPAMOTO TOKa AMOA, UCKIIIOUYas IIOBTO-

PAIOLLMECS M HENOBTOPSIOLINECS NePEXOIHbIE TOKH;

Iup,cp - CPEAHee 3a NMepHoj 3HaUEHHE MPSIMOro TOKa AHOAA;

Toop - MOCTOSIHHBIN OOpaTHBIH TOK 1H0Aa;

Inp - 3HaYeHHe MPAMOro TOKA BBINPAMHUTENBHOIO IHOMA, JJIMTENIbHOE MPOTeKa-
HHE KOTOPOTO BbI3BaJIO Gbl NPEBLILIEHNE MAKCHMAJILHO J0TYCTHMOM TeMme-
patyphbl NIEPEXOAA, HO KOTOPBI TaK OrPAHHYEH BO BPEMEHH, YTO 3Ta TeMIIe-
parypa He NpeBhIlIaeTCs;

Ixx - 3HayeHHe oOpaTHOro TOka AMOJOB, COEAMHEHHBIX MO MOCTOBOHM CXeMe M
OTIJIIOYEHHOH Harpyske;

Ier - 3Ha4Y€HHE MOCTOSHHOTO TOKA, MPOTEKAIOLLETO Yepe3 CTa0HIUTPOH B PeXHMe
crabunu3auuy;

Isx,omr - 3HAYEHHE BXOAHOIO TOKA ONTOMAPBI;

Isux - 3HAYEHME NOCTOSHHOTO BBIXOIHOTO TOKA OINTOMAPBI;

fmax - 3HaY€HHE€ MAKCHUMAJIbHO ﬂOﬂyCTHMOﬁ YacCTOThI,

taoc,00p - BPEMS IIEPEKIIIOYEHHUS TMO/IA € 3aJaHHOTO NPAMOro TOKa Ha 3ailaHHoe obpat-
HOE HalpsbkeHHe OT MOMEHTAa JOCTH)XXKEHHS OOpaTHBIM TOKOM 3aaHHOIO
3HaYeHHS;

Cler - OTHOLLGHHC OTHOCHMTEIBHOTO M3MEHEHHSs HalpshkeHUs CTaOMIN3alMy CTa-
GHINTPOHA K aDCONOTHOMY H3MEHEHHIO TEMIIePaTypbl OKPYXatoulei cpepl
MPH IOCTOSHHOM 3Ha4eHHH TOKa cTabHiM3aluHy;

Suer - OTHOlIEHHE HAauGONBIIErO U3MEHEHHs HANPSHKEHUS CTaGMIM3aLMH CTabH-
JIMTPOHA K Ha4aJIbHOMY 3HAYE€HHIO HANPsOKCHUS cTaOMIN3aLMH 33 3aJaHHbINA
HHTEPBaJl BPEMEHH;

Iv - 3Ha4YeHHE CBCTOBOIO MOTOKA, H3JTy4aeMOro CBETOAMOAOM, TPUXOJSLIErocs

Ha e[IMHHUIlY TEJECHOrO yIia B HalpaBJIEHUH, NEPIEH/INKYISPHOM K ILTOC-
KOCTH M3JIy4aroulero KpucTana;

L - BEIMYMHA PABHAd OTHOMIEHHMIO CHJIbI CBETA CBETOMMOMA K IUIOA/H CBETA-
1LeHCs MOBEPXHOCTH (APKOCTh CBETOANO/A);
Amsx - 3HAYEHHE JJIMHBI BOJIHbI CBETOBOIO M3JIyYEHHs, COOTBETCTBYIOLIAS MAKCH-

MYMY CIEKTPaNbHOM XapaKTEPHCTHKH CBETOMOAA;
tup,un - MHTEPBAN BpeMeHH, B TEYEHHH KOTOPONO MOUIHOCTh M3JyYeHHs IuoAa
nocie BKIoueHus namensercs ot 0,1 10 0,9 MakcMManbLHOro 3Ha4eHHS;
teo,wsn - MHTEPBAJl BpPEMEHH, B TEYEHHH KOTOPOTO MOLIHOCTH M3JyuYCHHS IHONa
noce BbIKIoueHus uamensercs ot 0,9 1o 0,1 MmakcMManbHOro 3HayeHus.

ObecrnieyeHne OTBOAA TeIUIa OT MOJYNMPOBOJHHKOBBIX IPHOOPOB ABISAETCSA ONAHOM M3
[NIABHBIX 3a[a4 NPH KOHCTPYHpOBaHUH anmnapatypbl. Heo6xoquMo npuaepxuBaTbCcs NPHH-
{112 MAKCUMAJIBHO BO3MOXCHOIO CHH)KEHHS TEMIIEPATYpPhl NEPEXO0B U KOPIycOB Mpubo-
poB. [t oxJ1aXaeHHst MOMWHBIX MPHOOPOB HCMONB3YIOTCA TEIUIONPOBOAIINE OXJIATUTENH,
a TAK)Ke KOHCTPYKTHBHBIE 3JIEMEHTBI y3J10B M GJIOKOB anmnaparypbl, HIMEIOLIHME JOCTaTOYHYIO
MOBEPXHOCTb MJIM XOPOUIMH TeruooTBoA. KpemneHue npHOOpoB K OXJIAMTENO TOJHKHO
obecrneynBaTh HaleXHbIH TermoBoii koHTakT. Ecin kopnyc nmpubopa HeoO6X0MHMO H30JIH-
POBaTh, TO JUISl yMEHbIIEHHS 00LIEro TEMIOBOrO CONPOTHUBIIEHHUS JTyYIlie M30JIMPOBATh 0XJ1a-
IUTelb OT KOPITyCa annaparyphl, YeM JHO, OT OXJIaAUTENs.

PuxtoBka, dopMoBka M oOpe3ka y4acTKOB BBIBOJOB NPHOOPOB JOMKHA MPOH3BO-
JMTbCS TaK, YTOObI B BBIXOJAaX HE BO3HHKAIH U3ObITOUHBIE MM PACTATMBAIOLIME YCHIIUS.
Paccrosnue ot koprnyca npubopa 10 Hayana u3ruba BbIBOAA AO/DKHO ObITh HE MeHee 2 MM;
paauyc n3ruba BeiBoza He Menee 0,5 MM; | MM - ipu quamerpe 0,6 MM, U He MeHee 1,5 MM
1pH auaMeTpe cBbille | MM.

PaccrosiHne ot kopryca npubopa 10 MecTa Maiku MM JTy>KeHUs DOJDKHO ObITh He
MeHee 3 MM.
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Ta6a. 3.7. TTapaMeTpbl 1 11BETOBAs MADKMPOBKA BLIIPAMHTENBHBIX U HMITYJILCHBIX JHOIOB.

Tun (Uos,; Inp max | Unp | losp (!f-m HC|User xopnyca|  Merka y BLIBOACE PucyHok
wwmn), | [npn Tmax)| max, | max, |(fpes. max,| wnn meTxa

Avona (mun), A| B [MKA| k) | wawopnyce | awopa(+) [avoga (-) + =P -
196 10 | 009 [ 1 [250 | 2500 - [r—— - =)=
198 30 | 0,01 1 | 250 | 2500 - bl e - =3 a3
nor 30 | 003 | 1 |250| 2500 . el et - == D=—=03
non 30 | 006 | 1 |250| 2500 - vtk v - == J=—p
Jit13 50 | 003 [ 1 |250 ] 2500 - Tt | - === J=——p3
n9X 100 [ 001 | 1 250 2500 - el - [=—=I =13
nsvt 30 | 003 | 1 |120] 2500 - aBa xiTucx consun - =l ==
09K 30 | 0,06 1 | 60 | 2500 - ABsa Genn xonbua - = === 3
non 100 | 0,03 1 | 250 | 2500 - 852 3andneix Konsua - =——{ === 3
GV 30 | 003 1 | 250 | 2500 - B8 romyBucx vonsua - —— === 13
I9H 80 | 001 | 1 [250| 2500 - - - ik}
0223 5 | 005 | 1 | 1 . 4
n223a [ 100 | 005 | 1 | 1 . 04
12236 | 150 | 005 | 1] 1 - 04
1226 | (400)| 0.3 N ERE 016
n226A | (300)| 0,3 1185 | (1 16
12266 | (400)| 03 1 1100 (1 116

260 [(100)| 03 | 1 |100| (1) fe
0226 | (200) [ 03 1[5 [ @ 16
N226% | (600) | 0,1 11100 | (1) 116
0237A | (200)] 03 T 18 | (1) 016
02376 | (400)| 03 1185 | (1 116
12378 | (600) [ 01 1[5 ] (1 116
0237 | (200)| 04 1[5 [ 1) 116
1237K | (400)| 04 1|85 | (1) 116
1310 20 | 05 | 0,55 [2+20[60+300 i
31 30 | 004 |04 100 4
0311A | 30 | 008 | 04 |100| 50 04
o316 | 30 | 002 | 05| 100] 50 04
KO102A | 250 01 01 (4) - 3enéHan Touka - z@: ﬂ1 2
2&102A - CHMRR TONK - ‘={>=! u12
k11026 | 300 | 0,1 1 105 @ . wéman Towea - =—— === 12
201026 - OpaneBas TouKxa - z&l: f12
Ka103A | 50 | 01 1 |04 (0 SEpHeik | cwhan Towa - e e 12
20103A 30NnEHWIA XBTaN Touxka - .=.=&.= 12
KO1036 | 50 0.1 12| 04 | (20) - Genan Touxa - e e 112
KA104A [ 300 | 0,01 1T 3 | 20 a12
ka10s | (150} 03 1 [100] (1) - . . iy
ka10s6 | @ooy| 03 | 1 [100] () S Ll R e | [ = e 1
KOSB | (600) [ 03 | 1100 | (1) | swbvrrona |spponniman | . | —r—T[ e o
KOS | (800)| 03 | 1100 | () | wsowrrown sy | . |y T[ e o7
Ka10s4 | (100) | 03 1 {100 [ (1) [penanunu xémman Genas wu xénman - e 7
KO706A ] 100 | 03(3) | 1 | 10 450 (30) 136
KACTMA| 300 | 02 | 1.2 | 3 | (20) | wacnanrowa 5 f21
KAC1116| 300 [ 02 [ 12| 3 | (20) | senéwantona a1
KAC111B| 300 | 02 | 12| 3 | (20) | wimanroma by A21
KD202A | (50) | 5[3] | 09 [ 800 | (1,1) 20
K02028 | (100) 3] | 09 | 800 | (1.1) 1120
KO2020 | (200)| 5[3] | 0,9 | 800 | (1.1 1120
KO202 | (300) | 5[3] | 0.9 | 800 | (1.1) 120
KO202K | (400) [ 5[3] | 09 | 800 [ (1.1) 120
KO202M | (500) | 5[3] | 0.9 | 800 [ (1,1) 1120
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Tun Uobp | Inpmax | Unp | lo6p |tacer, HC| Lier xopnyca Merxa y BbIBOAOB PucyHok
wona (umn), | (npn Tmax)| max, | max, |(foes, max,| nnu merxa
Avon; (wan), Al B |MKA| k) | waxopnyce awopa (+) | xavopa (-)
kpzozp [ (600)| 5(3] | 09 [ 800 | (1.1)
K206A | 400 | 10[1] | 1,2 | 700 1)
KO2066 | 500 | 10[1] | 1,2 | 700 1)
KO206B | 600 | 10[1] [ 1.2 | 700 (1)
KA208A | 100 1,5 1 30 (1) - senénan nonocs -
dnman Touka ':nmm' e -
Kn200A [ 400 | 07 | 1 |30 ( P [P .
- uipHan, 3ndnan uom -
MAITTRA TONKA
KN2096 | 600 07 1 30 (4] 2endnan TouKa | KpaGHaR nofoca -
Genan Towaa m-":::""m -
Kn2098 | 800 05 1 30 (4] KpaCHAA TOUKE | KDACHAR RONOCE .
wipHan Towa m«* nn -
Kﬂ209r 1000 02 1 50 (1) GenanTouxa | Kpactan nonoca -
3enbnan Towa , 3endHan W N
Toura
KO212A | 200 | 1[0,2] 1 50 300
KA2126 § 200 | 1[0,2] | 1,2 | 100 { 500
KO212B | 100 | 10,2 1 50 300
Ka212r | 100 10,2 1,2 | 100 500
KO213A | 200 10 1 12004 300
KO2136 | 200 10 12 {200 { 170
KO213B | 200 10 12 {200 | 500
KO213r | 100 10 1 (200} 300
KA221A | 100 07 14 | 50 (50) - TonyGan Tosxa .
KA2216 | 200 05 14 | 50 (50) Genan rouxa | ronyGan rouca -
Kﬂ221B 400 0,3 14 100 (50) wipuan vouka | ronyGan Touka -
Kn221r | 600 03 14 | 150 | (50) | senéuenrowa | ronyan rovea .
Ko221g | 100 ] 07 | 14| 50 | (50) | cemmeenrowa |romysantoua .
KA221E | 400 03 14 [ 100 | (50) ximmantowa | romyGan Towea -
KA226A | 100 2 1,3 1 10 |250 (50) - -
KN2266 | 200 2 1,3 | 10 |250(50) - - KPaCHOR KONBUO
Kn226B | 400 2 1,3 | 10 |250 (50) - - 2618408 KOBUO
K226 | 600 2 1,3 | 10 |250 (50) - - inToe Kankuo
K226 | 800 2 1,3 | 10 [250(50) - - 6enoe xonbuo
KO226E | 600 2 1,3 | 10 |250(50) - B ronyBos xonsuo
kozze | 50 | 2 [ 13 ] 10 |20(50) - - .
KN243A | 50 1T 1110 0 - -
KA2436 | 100 1 114 10 (1) - -
Koass {200 | 1 [11] 10| (1 . . pacwon oo
Kooasr (400 | 1 [11{ 10| (1 . R
K2430 | 600 1 111 10 1) - - winToe soneuo | e == [15
W43E 800 1 1.1 10 (1) - - Gence kombye | ——em—y = [15
KO243X | 1000 1 111 10 (1) - - ronyBos konbio | e=me—r] ns
KO247A | 100 | 1 | 13 | 5 fhsois0)] - : g 5
KA2476 | 200 1 13 5 {150 (150) - - v [l} ns
KN2478 | 400 1 13 | § [150(150) - - e ; ]]> a5
KO247r | 600 1 13 | 5 [150(150) - - e ns
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Tun Uobp | Inp max | Unp | lo6p |taccr, HC| User kopnyca Merka y BiIBOgOB Pucynok

nona (wmn), | [npw Tmax)| max, | max, |(fpas, max,| #nu merka

Avon, (wun), A| B |MkA| kly) | waxopnyce anopa (+) | kavoaa (-) +'—H——
K02470 | 800 1 13| 5 [250(50) - . JR—— Hi ns
KO247E | 1000 { 1 13| 5 ]150(150) - . s (] as
KO257A | 200 3 15 2 | 250 itk
K02576 | 400 3 15| 2 | 250 it
K02578 | 600 3 15 2 | 250 a19
Kn257r | 800 3 151 2 | 300 e
kazs7n [ 1000 | 3 151 2 | 300 019
Kn257A | 200 | 15 |16 ] 2 | 250 it}
Kn2s76 [ 400 | 1,5 |16 2 | 250 itk
Kn2s7e | 600 | 15 | 16| 2 | 25 18
Kns7r | 800 | 15 | 16| 2 | 300 018
Kn2s7n {1000 15 |16 ] 2 | 300 18
K410 1000 | 005 | 2 |[3000] (10) . Xpackan toua . b ] an
KO4106 | 600 | 005 | 2 [3000] (10) . emem rouea . b ] an
KOS03A | 30 | 00z | 1 | 4 10 Ji)
K05036 | 30 | 002 | 12| 4 10 Jik!
KOS09A | 50 0,1 1| s 4 - e yauow xonbio [ HHCIIENOT | el e 11
201509A - e Iosma g YO8 | MM LBONOt | (o |1
knstoa | 50 | 02 |11 s 4 . z‘"w"‘,.“:a:”‘““ m_".%'n‘:u:axf ——{lll=— [t
20510A - s s 01 | Jif]
Kns12Aa | 20 [ 002 | 1 | 5 1 1o
Kns126 | 20 | 002 | 1 | 5 1 010
Ka513A | 50 01 [ 11] 5 4 i
Kns14A | 10 | 002 | 1 | 5 . a1
kns18A | 50 [ o1 [ 11 ] 5 . 14
Kos21A | 75 | 005 | 11 [ 1 4 - A | oo | =—==={TlF=— M1
Kns216 | 60 | 005 | 1 | 1 4 - | P | ===
Kns21B | 50 | 005 | 1 | 1 4 - il i g P s | | Y
Kns21r | 30 | 005 | 1 | 1 4 - By | e | =—e={ll=— 11
kps21m | 12 | 005 | 1 | 1 4 - . - m
kns22a [ 20 | o002 | 1 | 5 1 ==l J=—
Kns5226 | 50 | 002 |[11] 5 4 ===
205226 === [|1
1N4148 === J—e—
kae3sAC| 60 | 2x15 | 1 [1wA[ 60 023
Kn6366C| 120 | 2x15 | 1,1 [1mA| 80 23
K636BC| 200 | 2x15 | 1.2 [1mA| 80 23
Kneerc| 400 [ 2x15 | 1.3 [3mA| 80 23
Ka6360C| 600 | 2x15 | 14 [3mA| 80 Jivs)
Kae3eeC| 800 | 2x15 | 15 [3mA| 80 123
KO637AC| 60 | 2x25 | 14 |3mA| 100 025
KNe376C] 120 | 2x25 | 1.4 |3mA| 100 n25
KN637BC| 200 | 2x25 | 14 [3mA| 100 h25
KN637rC| 400 | 2x25 | 1.4 [5mA| 100 125
Kne37ac| 600 | 2x25 | 14 {5mA| 100 025
KO637EC] 800 | 2x25 | 14 {5mA| 100 125
KOB38AC| 60 | 2x5 1 J1wA] 60 023
KN6386C| 120 | 2x5 1 {1MA| 60 n23
KO638BC{ 200 | 2x5 1 [1mA| 60 023
KN638rC| 400 | 2x5 1 [3mA]| 60 n23
K0638AC] 600 | 2x5 1 |3mA| 60 023
KNB38EC| 800 | 2x5 1 |3mA| 60 023

188




u1| a2 02| Ka-3A 113! kn-4-1 na4| k121
R gl 8 g S gl .L24 12 24'_i
_ -3
A 3 =t -
26 [38] 26 24 |44 24 2 | 75 | 24 3 g
KI1-4A l Ty
E—SJ © ne 1 © n7 1,8
LA | o B
SR | * miE
28 | 5|_28 20702 2 | 7 | 24 5
ns| Q9] 10 =
§ %
—t - - 20 |8 20
7_ |4l 7
< 21 9,5 21 a1 o
8
n12 Ku-:o (D n13! Kn-290 . L -
=L =2
= —— D14 ka4 22
B © :
~N - ™
Q; 8 N
20 20 25
A15| «a-16 @
8
© o 04—
B T T
4 9 27
a17 | xa-23 o .
; o
B
28 ' 28

189



018 xa-20A 19| ko298
28 42 28 28 42 28
= =|- = = 1 - - == 3E
=y @ o] «
™ o ™ -
8 8 ® ®
020! xoo-11-2 021
13 10 13 7,5 3
Ll
sl ——He- == . “
|—
| ]L
123
KOC1MA  KOC1116  KAC1118
1 1 1
7.7 1,7 10,8
2 2 2
- 3 3 3
I o = e B2 & [ R
| f—’ 023 | xr-28-2 (10-220)
10,1 48
©
A24| «w-n ]
12 10 10 o
8
o o
==t Pz
©
~

A1 K A2

025 «r-431 (TO-218)

149
2
5,1

1

13

2,2

12

5 K 23
28
1.2
0,4
— ot
55| 55
Al K A2

190




3.4. IBETOBASI 1 KOROBASI MAPKUPOBKA TPAH3UCTOPOB

B 11BeTOBOI1 M KOJOBOH MapKHPOBKE TPAH3HCTOPOB, TAKXKe KaK M IHOJIOB, HET eAMHBIX
cranpaproB. Kaxnaelif 3aBoi, KOTOpBIf MpPOM3BOAHT TPAH3HUCTOPHI, NPHHHUMAET CBOH
LIBETOBbIE M KOJOBble 0003HaueHUA. Bbl MOXeTe BCTPETHTh TPAH3UCTOPH! OHOTO THNA H
rpynnbl, KOTOPBIE M3rOTOBJNEHB! pa3sHbIMHU 3aBOJAMH M MapKHPYIOTCA MO Pa3HOMY, HMIH
pa3Hble TPaH3UCTOPbI, KOTOpHIE Map-UPYIOTCS OAHMHAKOBO. B 3TOM cilydae MX MOXHO
OTJIHYHUTH TOJIBKO IO HCKOTopblM JOMOJIHUTENIbHBIM MPpHU3HaKaM, TAKHM KakK JJIHHa BBIBOJJOB
KOJUIEKTOpPa M 3MMTTEpPa MJIH OKpacka TOpLEBO# (NpPOTHBOINOJIONKHOH BHIBOJAM)
MOBEPXHOCTH TPaH3HCTOPA,

MapKkupoBKa TPaH3UCTOPOB OCYIIECTBIIETCA B OCHOBHOM 4eThIpbMs (pHc. 3.2) niu
JIBYMsl TOYKaMH, a Takke ¢ TMOMOILBIO KOJOBBIX 3HakoB (Tabn. 3.8, puc. 3.3 u puc. 3.5).

Tun TpaH3ucTopa Tpynna TpaHaucTopa

0O603Ha4YeHue MapkupoBka 0603HauYeHNe MapkupoBka
KT326 KopuuHeBas A Po3osas
KT337 KpacHas b XKéntan
KT345 b B CuHsas
KT349 CuHana r Bexesas
KT350 Cepan J1} OpaHxeBas
KT351 XKénras E OnekTpuk
KT352 3enéHan X Canarosas
KT363 Po3oBas n 3enéHan
KT645 Benas K KpacHas
KT3107 Tony6asn n Cepas

Mecsau Bbinycka Toa Bbinycka

0603Ha4YeHne MapkupoBka 0O603HayeHUne MapkupoBka
fluBapb B 1977 Be
Ddespant CuHnan 1978 Canarosasn
Mapt 3enéHas 1979 OpaHxesas
Anpenb KpacHasn 1980 3nekTpuk
Mait Canarosas 1981 Bupiososas
WMioHb Cepasn 1982 Benan
Wonb KopuyneBas 1983 KpacHas
ABrycr OpaHxesas 1984 KopuyHesan
CeHTAGpb 3nekTpuk 1985 3enéHasn
OxTA6pL Benas 1986 Tony6as
Honbpb XKénTas
Dexabpu Tony6as Puc. 3.2. LiBeToBasi MapkMpOBKa TPAH3UCTOPOB

B kopryce KT-26 (TO-92) ueTbIppMs TOUKaMH.

Tpansuctopel B kopnyce KT-27 NOMONHHTENBHO MAapKHPYIOTCA OKpalIMBaHHEM
TOpLa KOpIyca, NPOTHBOIIONIOXKHOTO BHIBOAAM:

KT683 - duonerossiii; KT814 - cepo - GexeBsli;

KT815 - Oenbii, cepplii HIH CHPEHEBO - GHOJIETOBBIH;

KT816 - MaTHHOBBIi 1M PO30BO - KPacHBIH;

KT817 - cepo - 3enéupiii; KT9115 - rony6oi.

Tpausuctopst KT814B, KT8155, KT816b u KT8175 nnoraa MapkupyOTCs TOJBKO
OKpalIWBaHHEeM TOPLEBOH MOBEPXHOCTH Oe3 HaHeceHHs 6yKBEeHHO-LIM(POBOTO KoAa.

ITpumepsl MapKHPOBKH TPaH3UCTOPOB B Kopmyce KT-13 npuBeaeHs! Ha pucyHke 3.5-1.
Byksa rpynmnsl y Tpan3uctopoB KT315 - HaHocHTca ¢ Goky noBepxHocTH, a KT361 -
HOCEPEHHE.
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Tabu. 3.8. [[seToBas 1 koaoBas MapKHPOBKA TPaH3UCTOpoB B koprryce KT-26.

Tun [ Koa wnn usetHas Touxa c60Ky
KT203 A TémHo-KpacHas
KT208 I . -
KT209 ¢ v Cepas

KT313 (1) L OpaHxeBas
KT326 (M) v KopuuHesas
KT339 (M) A lony6as
KT342 (M) h CwHas
KT399 (M) = —
KT502 [ ] Wéntas
KT503 [ ) Benas
KT3102 (M)* y TémHo-3enéHan
KT3107 .Y -
KT3117A1 - -
KT3157 A -—
KT3166 T -
KT6127 1] -
KT632 (1) 1 Cepebpucran
KT638 2 OpaHxesas
KT680 r -
KT681 I -
KT698 n -
Kn1o03 ke -—
Kn3o7 (1) B -
Kn3e64* A TabauHan

I'pynna
Tun
lop Mecay
Bbinycka BbiNycKa
Prc. 3.3, MapkupoBKa TpaH3HCTOPOB

B Kopnyce KT-26 (T0-92)
}IByMﬂ HBETHBIMH TOUKAMH
H KOJAOBBIMH 3HAKaMH

(ron n Mecsn BeIycKa onpeaenserca no tabmuue 3.9).

pynna LiBeTHanA To4Ka cBEPXY
A TémHo-kpacHas
B XKéntas
B TémHo-3enénasn
r lony6as
a CuHsn
E Benas
X TéMHo-kopy4HeBas
W (--* Cepebpucran
K (--*) OpaHxesasn
) Ceertno-tabayHas
M (K*) Cepas
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Ta6a. 3.9. MapkupoBka roaa 1 Mecaua Buimycka no FOCT 25486-82.

Tun Kon Fon Kon Foa Koa J: ] Koa
KT814 4 1985 T 1991 B 1997 |
KT815 5 1986 U 1992 C 1998 K
KT816 6 1987 \ 1993 D 1999 L
KT817 7 1988 w 1994 T 2000 M
KT683 8 1989 X 1995 F 2001 N
KT9115 9 1990 A 1996 H 2002 P
KT940 40
qmontlwosuﬁ Ge)KfBblﬁ
Fpynna Fon Koa o Kogn
AxnBapb 1 Wionb 7
deBpans 2 ABrycr 8
Mapt 3 CeHTAbGPL 9
Anpensb 4 OxTA6pL [¢]
Mait 5 Hoabpb N
UioHb 6 [exabpb D

A—KT646—B KT6836  ——KT8146 —

ManuHOBbIA 3enéHoii

——KT8156 — ——KT816B ——  ——KT8176—— ——KT940A—— KT961A A—KT972—B A—KT973—b KT9115A
Puc. 3.4. Kogosas MapkypoBKa Tpan3ucTopos B kopryce KT-27 (TO-126).



KN303E A—-KT306-B Kn3orr

Benvie
W

KpacHsle

TOUKH

po3oBas - AM
XénTan - BM

CTansHoro
yseta

KpacHble
TOYKH

KT342B  KT350A —KT3576—— KT361r AM——KT368 —BM

Puc. 3.5. MapkupoBka TpaH3ucTOpOB (4acTs I).
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Genas wm
*EnTan TouKa

Gensie
nonocsy!

KNS01A —KT502r— KT63261  KT638B1

KT681A KT3102rm ————— KT3102EM
Genvii yset po3oBas Touka-A
byKBbl xénraaTouka -B

/] cvmsatouka -B

Genvie
TOUKM

KT3107EM

L To4Ka
3enexbin

KBagpar
WK TONKE

KT3117A1 A—KT3126—b KT3128A1 —KT3157TA— KT3166A  KT6127X
Puc. 3.5. MapkupoBka TpaH3ucTopoB (vacTs II).
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Twvn MapkupoBka
KT3120A nse 6envle
2T3120A 6enas
KT371A ABe CuHUn
2T371A CUHAA
KT382A ABe 4épHble
KT382b ABe KpacHble
273826 yépHasn
273826 KpacHas

Puc. 3.6. LIBcroBas MapkupoBKa TpaH3HCTOPOB B kopnyce KT-14.

Tvn MapkupoBka
.’.T:‘ =
KT3101AM
KT3120AM
kT371AM | 2 K
KT382AM
KT3826M | 2 K
5]

Puc. 3.7. I1BetoBasg MapkHpoOBKa TpaH3ucTOpoB B kopnyce KT-14A.
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Tatu. 3.10. I{okonéBka TpaH3UCTOPOB.

n-p-n n-p-n n-p-n
KT201  KT638 KTe01  KT817 KT829  KT8121
KT306  KT645 KT602  KT940 KT850  KT8123
KT316  KT660 KT604  KT961 KT854  KT8124
KT342  KT680 KT605  KT969 KT857  KI18136
KT355  KT698 KT611  KT972 KT858  KT8138
KT368  KT3102 KT646  KT8131 KT859  KT8140
KT399  KT3117 KT683  KT9171 KT863  KT8141
KT503  KT3143 KT719  KT9177 KT997  KT8156

n- KT721  KT9179 KT8108  KT8164
o st kst o g
203  KT668
K205 Kioat KT8116  KT9166
KT313  KT684 KT8120  KT9184

KBS KIxe  KIog
KT350  KT3107 p-n-p p-n-p
KT363  KT3126 KT639  KT814 KT851  KT855
KT502  KT3128 KT644  KT816 KT852  KT8115
KT632  KT6127 KT720  KT973 KT853  KT8159
n-p-n  p-n-p n-p-n
KT520  KT521 KT716(2) KT805
KT6110  KT6109 KT723 = KT819
KT6111  KT6112
KT6113 KT6115 p-n-p
e e oz
KT6128 p-n-p
KT6137 27709(2) KT818

36K KT712 ~ KI835

KT724 KT837
n-p-n  p-n-p n-p-n @ } n-p-n  p-n-p
KT325 KT3157 kT35 e [ KT872  KT896
KT339 Il KT890  KT8102
FKE KT892(1)
(6ykea 2pynnst C60Ky) Eg?g 1
: -n- 107
o=\ PP KT8114
SR KT361 KT8127
36K I KT8232
3 K B (6yxsa 2pynnei nocepedute)
n-xaHan n-p-n p-n-p
K K
AN )
3 3 KT812  KT841
»cr819giM) KT845
KT1103(1) 8127 ~ KT84
k{(® ®))a 0O KT827  KT856
. KT828  KT862
6  \ KI834 KT864
3 KT838  KT892
n-p-n ® © KT839  KT897
KT840  KT945
M35
e ;
n-6a3sa MN38 O
KT133 .
p-n-p Komrekop (K) p-n-p
MM20 MM39 KT818(M) KT825
Mr21 M40 KTga2 ~ KT865
MM25 Mn41
M26 Mn42
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IpoBepka cOCTaBHBIX TPAHIHCTOPOB. DKBUBAICHTHAs CXEMa COCTABHOTO TPAH3HUC-
Topa IpeficTaBjeHa Ha puc. 3.8.

Puc. 3.8. DxBuBaNeHTHas CXeMa COCTaBHOTO TPaH3HC-
TOpa BKJIIOYEHHOTO Mo cxeMe JlapnuHrTOHA.

Ta6a. 3.11. Iopanok npoBepkH TpaH3HCTOPOB JlapMHHITOHA.

Tun Omutrep - 6a3a Konnexrop - 6a3a OMHTTED - KOJLIEKTOP
Tpan- Cxema Comnporus- Cxema Conporue- Cxema Conporus-
3uctopal TOJKIIIOYEHHS NeHHe NOJKJTIOYEHUS neHHE NOAKJIOYEHHUS neHue

2M0—M27

2M0—->M27
_@_ 500+ 550 Owm -@_ oKe - -I_@_] ke
'@+ 600+ 650 Om +@_ o0 +r@_\- o

+
n-p-n

* - IlpoBepky aTuX nepexonos (tabn. 3.11), cieayer NpOU3BOAMTE ClELYIOLIMM 00pa3oM:

- MOAKJIIOYMTH BBIBOJBI NMpHOOpa K TpaH3ucTopy (Kak nokasaHo B Tabm. 3.11), Ha
1M poBoM TabI0 NOABUTCA NlepBOE 3HAYeHHE CONPOTHBIIEHHS Nepexoa (ropsaaka 2 MOm),
3aTeM He OTpBIBas LYIbI OT BBIBOJIOB TPAH3UCTOPA, 3aMKHHUTE Ha kopoTkoe Bpems (0,5 + 1 ¢)
Mmexay coboit mynsl. Ilocne pasmbikanus 1ynoB, Ha Tab10 MOABMTCA BTOpOe 3HaYeHHe
conporusnenusa (mopsaaka 300 kOm), 3aTeM NOBTOpHTE AeHCTBHE elié pa3, 3HAYeHHe
COIPOTHBIIEHHUA NIePeXo/ia AOJIKHO HaXOAUThCA B Ipefenax 30 kOM, 3aTeM elué pa3 3aMKHUTE
wmyns! (1a 3 + 4 ¢), B pe3ynsrate Ha UMGPOBOM TalJIO MOABMTCA YETBEPTOE 3HAUECHHE
COMNPOTHBIICHHS I1€PEX0/Ia COCTABHOTO TPAH3HCTOPA.

3HaueHMs CONPOTHBIIEHHH 1EPEXOIOB, MPEACTaBICHHBIX B Tabnuile 3.11, ykazans! ajis
cocTaBHOro TpaH3uctopa Jlapnuurrona - KT898A.

VY 3apy0eHBIX H OTEYECTBEHHBIX aHAJIOTOB 3TOTr0 TPAaH3UCTOPA, 3HAYEHHS COMPOTHB-
JIeHHH Mepexo/IoM HEMHOTO OTIH4arTcs. [103TOMY eCTh CMBICI CAaMOCTOATENBHO COCTABUTD
TaKy10 ke TaOJully, N0 BbILIE NPHUBEAEHHOH METOAMKE, ISl TPAH3UCTOPOB, C KOTOPHIMH Bbl
yauie paboraerte.

IIpumeyanne. VsmepeHne cOnpoTHBIEHHH NEPEXOJOB COCTaBHBIX TPAH3UCTOPOB JIyyllle
MPOU3BOAMTH LIM(PPOBLIM BOJIBTMETPOM C BHICOKMM BXOJHBIM CONPOTHBIIEHHEM (B JaHHOM
ciryyae H3MepeHHs POU3BOANIINCH LM poBbIM npuGopom B7-40).

3amMeHa coOCTaBHBIX TpaH3ucTOpoB. Ilpu mnogbope aHanora COCTaBHOMY
TPaH3HUCTOPY, CJIEAYET MONB30BaTHCA TEMM K€ TIPHHIIMIIAMH, YTO U MPH 3aMeHe OOBIYHBIX
GUIIONAPHBIX TPAH3UCTOPOB.

Hmnoprueie Tpansuctoper BU941Z/ZP/ZPF1, BU931Z/ZP/ZPF1/RPF1, BU930
MOJXHO 3aMeHHTb Ha oTedecTBeHHBIC KT898A/A1, KT8232A2, KT897A (C97A) u apyrue,
WM Ha [IBA BKJTIOUEHHBIX 110 cxeMe JapnuurTona (cM. puc. 3.8 u tabn. 3.12).

Tabu. 3.12. TpaH3ucTopHas napa, BKJIOYeHHas 1o cxeMe JlapiHHITOHA.

Tpan3uctopHas napa ConpoTHBIeHHE PE3UCTOPOB Juon
VT1 V12 R1 R2 VD1
KT809A KT828A K10 K10
KT812A KT828A K10 K20
KT809A KT840A K10 K10 KII209A
KT826A KT812A K51 K22
KTS812A KT812A 43R 10R
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Tpausncropel 2T117A, 2T1176, 2T117B, 2T117T, KT117A(AM) + KT117T(T’M)

TpaH3uCcTOPBbI KpEMHHEBbIC 3NMHMTAKCKAIbHO-IUIAHAPHBIE OIHONIEPEXOAHbIE C N-6a30H.

Ilpenna3HaueHsl Wis paboThl B MATOMOLIHBIX T€HEPATOPax.

BrinyckaioTces B METAIUIOCTEKIIIHHOM Kopiryce ¢ rubkumu BeiBogamu. O6o3HaueHne
THIa IPHBOAMTCA Ha Koprryce. I{okonéska npuBeaeHa Ha puc. 3.10.

Hpe)lem;m,le JKCIJIYaTallHOHHbIC JAHHbIC.

ITocTOAHHOE MEXOA30BOE HAMPIAKEHHE .......vuvvereinrimcrreieienieieinnisiesn e 30B.
IlocTosHHOE HanpshkeHue 0asa 2-IMUTTED .. ..30B.
TTOCTOSAHHBIN TOK OMHTTEPA .ceereiviieariiieieeeniceeesineseenne .. 50 MA.
HmnynecHbii Tok aMutTepa mpu T < 10 Mkc, Q 2200 .o 1A,

ITocTosHHas pacceuBaeMasi MOLUHOCTb SMHTTepa:

npu T=213 +308K ... ... 300 MBT;

npu T=398K ............ ... 15 MBT.
TeMnepaTtypa NepexXoaa ...........oveuveneee ... 403 K (+130 °C).
TeMrnepaTypa OKPYIKAIOLICH CPEIIBL ..c..coveivirvririrereireesiensessessessessesessasseesnas 213 + 398 K.

JeKTpHYeCKHEe NapaMeTphl.
Koaddpuument nepeaaun nanpsoxenus npu Usisz = 10 B npu T = 298 K (+25 °C):

2T117A, 2T117B, KTIITA, KT117B oot s 0,5+ 0,7;
2T117B, 2T117T ..... ... 0,65 + 0,85;
KTL17B, KTTITT oottt sttt sb et e 0,65 + 0,90.
Tok BkitoueHus smutTepa 11ipu Usisz = 10 B He Gonee ....... oo 20 MKA.

Tok BeIKII04eHHA OMHTTepa IIpH Usisz = 20 B He MEHEE .....cocevceiiiniieinnnen, 1 MA.

OcrarouHoe HanpshkeHHe aMHUTTep-6a3a He Gonee:

OPU T =213 + 298 K ..ot ... 5B;
TemnepatypHslii Ko3bdHUHEHT Mexk6a30BOr0 CONPOTHBIICHHA ... ... 0,1+0,9 %/ K.
HanG0NbIIast YACTOTA TEHEPALMH .......c.vevreveereienirerieereeiesesbesteresbensesteseiesaenes 200 xI" 1.
O6parnbiii Tok MutTepa npu Usisz = 30 B e Gonee:

P T =298 K oot 1 MKA;

3amMeHa oiHONEPeXO/IHbIX TPAH3UCTOPOB. 3aMEHHTH OTHONIEPEXOAHBIE TPAH3HCTOPLI
cepun KT117, MOoxHO IByMs OMIONAPHBIMH TPaH3UCTOPaMH BKJIIOUEHHBIMH IO CXCME
nokasaHHo# Ha puc. 3.9.

ler
3
B1

Puc. 3.9. Cxema anajora oqHOIEPEXOJHOrO TPAH3UCTOPA
(Ha NpaKTHKE IPHMEHAIOTCA U APYTHe CXeMBbI aHAJIOTa, C HE3HAUYHTENbHBIMH H3MEHEHHUAMH).

a) 6)

3

Puc. 3.10. I{oxonénka tpansucropa KT117:
a - B CTapoM Kopliyce; 6 - B HOBOM METa/IIHYECKOM KOpIyce; B - B HOBOM I/IaCTMAacCOBOM
Kopmyce.
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3.5.3AMEHA 3APYBEXKHbBIX TPAH3UCTOPOB

Taba. 3.13. BosmoxHas 3amMeHa 3apyGexHBIX TPAH3UCTOPOB OTCUECTBEHHBIMH aHAJTOIAMH.

= B = oy
Tpakaucrop 3ameHa Te " JaMeHa Tpanaucrop 3aMeHa Te il 3aMena
AC107 IT115A AD1203 n2146 AUY18 N214A BC182L KT342A
AC116 MM25A ADP665 74036 AUY19 n217 BC183A KT3102A
AC117 140211 ADP666 74031 AUY20 n217 BC183B KT31026
AC121 MN20A ADP670 n201A3 AUY21 n2106 BC183C KT31028,
AC122 11150 ADP871 N201A3 AUY21A n2106 BC184A KT31020
AC124 14021 ADP672 n2023 AUY22 n2106 BC184B KT3102E
AC125 MN206 ADY27 17038 AUY22A n2106 BC192 KT3516
AC126 MN206 AF106 73286 AUY28 n217 BC212A KT31076
AC127 14046 AF106A 13288 AUY35 T806A BC212B KT31071
AC128 140211 AF109 T328A AUY38 78068 BC212C KT3107K
AC141 14046 AF139 13466 BC11/16 KT638 BC213A KT31076
AC141B 14046 AF178 13096 BC100 KT605A BC213B KT31071
AC142 14021 AF200 [T328A BC101 KT301E BC213C KT3107K
AC150 MrT1080 AF201 T328A BC107A KT342A BC213L KT343A
AC152 14021 AF202 T328A BC107AP KT3102A BC216 KT351A
AC160 n2s AF239 [T346A BC107B KT3426 BC216A KT351A
AC170 MIT108r AF233S [T346A BC107BP KT31026 BC218 KT3406
AC1T MIT108r AF240 13466 BC108A KT342A BC218A KT3406
AC176 T404A AF251 T346A BC108AP KT3102B BC223A KT6606
AC181 14045 AF252 T346A BC108B KT73426 BC223B KT6606
AC182 MN206 AF253 IT328A BC108BP KT3102B BC226 KT3516
AC183 MN36A, MN38A § AF256 13486 BC108C KT342B BC226A KT3516
AC184 14021 AF260 N29A BC108CP KT31021 BC234 KT342A
AC185 14041 AF260 n3o BC109B KT3426 BC234A KT342A
AC187 14046 AF266 MN426, MN20A § BC109BP K731024, U BC235 KT3426
AC188 T402€ AF271 13228 BC109C KT3428 BC235A KT3426
AC540 MN396 AF272 73228 BC109CP KT3102E, K BC237A KT3102A
AC541 MN396 AF275 13226 BC119 KT6306 BC237B KT31026
ACS542 MN396, MN41A | AF279 FT3300%* BC140 KT630r,4 BC237C KT31026
ACY24 MN266 AF280 rT330m° BC141 KT6301 BC238A KT3102A, KT645A
ACY33 14021 AF426 13226 BC147A KT373A BC2386 KT31028
AD130 n217 AF429 13226 BC147B KT3736 BC238C KT31028, I
AD131 n217 AF430 [T322B BC148A KT373A BC239A KT31020
AD132 n217 AFY11 IT313A BC1488 KT3736 BC239B KT31020
AD138 n216 AFY12 73286 BC148C KT3738 BC239C KT3102E
AD139 n213 AFY13 13058 BC149B KT3736 BC250A KT361A
AD142 n2106 AFY15 nao BC149C KT373B BC250B KT3616
AD143 n2108 AFY29 13056 BC157 KT361r BC285 n308
AD145 N210B,N216B  § AFZ11 73096 BC143 n210B BC300 KT6306
AD148 77038 AL100 T806B BC158A KT3498 BC301 KT817A
AD149 77038 AL102 18068 BC160-6 KT9336 BC307A KT31076
AD150 77031 AL103 18066 BC161-6 KT933A BC3078 KT3107W
AD152 74036 ASX11 MN426 BC167A KT373A BC307C KT31071
AD155 T403E ASX12 MnN426 BC167B KT3736 BC308A KT31070
AD161 17050 ASY26 MN42A, MN20A § BC168 KT373A BC308B KT31070
AD162 17037 ASY31 MN42A BC168B KT3736 BC308C KT3107K
AD163 n217 ASY33 MN42A, MN20A § BC168C KT373B BC309A KT3107E
AD164 14036 ASY34 MMN42A, MN20A § BC169B KT3736 BC309B KT3107K
AD169 IT403E ASY35 MN426, M20A § BC169C KT373B BC309C KT31070
AD262 n213 ASY70 Mn42 BC170A KT3756 BC320A KT31076
AD263 N214A ASY76 14036 BC170B KT3756 BC320B KT31070
AD301 77031 ASY77 T403r BC171A KT373A BC321A KT31076
AD302 n21e ASY80 14036 BC171B +KT3736 BC321B KT3107U
AD303 n217 ASZ15 N217A,TT701A § BC172A KT373A BC321C KT3107K
AD304 n217 ASZ16 n217A BC1728 KT3736 BC322B KT3107K
AD312 n216 ASZ17 N217A BC172C KT3738 BC322C KT31070
AD313 n217 ASZ18 N2178, (T701A § BC1738 KT3736 BC327-16 KT686A
AD314 N217,1T701A R ASZ1015 n2178 BC173C KT3738 BC327-25 KT6866
AD325 N21