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NMPEOVNCIIOBUE

AucumnnnHa «ToNMBHbIE CUCTEMbl COBPEMEHHbIX U NEePCreKTUBHbIX
OBC» nmeeT 60/blUOE 3Ha4YeHMe MpU MOArOTOBKE BbICOKOKBaIMMMULN
POBaHHbIX CNeuVasINCToOB aBTOMOOW/ILHOIO TpaHcmnopTa.

Bce cuctembl 1 MexaHWU3Mbl aBTOMOOW/IE NpeTeprneBatdT U3MEHEHUS,
KOTOpble 419 TON/IMBHbIX CUCTEM CBSA3aHbl C Y)KECTOUEHNEM 3KO0rNYECKMNX
HOPM, a TaKXXe CHWMXEeHMEeM 3anacoB HepTenpoAykKToB. 3HaHMe Cyllec
TBYIOLNX W MNEePCNeKTUBHbIX TOMMBHBLIX CUCTEM MOMOXET O6yayLivm
NH>XeHepam aBTOMOOW/IbHOr0 TpaHcnopTa B paboTe.

JaHHoe nocobue cOCTOMT U3 LWeCTU pa3genos. J1a nydllero ycBoeHNs
mMaTepuana rno 3aBepLUeHMN COOTBETCTBYIOLLEro pasfesa AUCUUM/IUHBI CTY
[eHTaMm rnpegnaraeTca OTBETUTL Ha KOHTPOJIbHbIE BOMPOCHI. Y4ebHOe Mnoco
6rie MOMOXKET 3aKPENUTb 3HAHWS, MONYYEHHbIE MPU N3YYEeHUN CrieLnasbHbIX
AVCLUNINH.



BBEOEHUE

C KaXgbIM rogoM yBenmumBaeTcsi napk aBToOMOOW/IEN, aBTOMNOE3A0B U
Apyrnx yctaHoBok ¢ OBC, KoTopble NOTPE6GNAKT 3HAYMUTENIbHOE KOMW
4yecTBO Ton/mBa. No3aToMy Bce 60/see BO3pacTaeT AMCNPONOPUMSA MeXay
peasibHbIM NMPUPOCTOM A00bIUN HeddTU 1 TeMNamu NOTPebsieHNA HedITAHbIX
TON/IMB A151 06ecrnevyeHns pasBUTUS aBTOMOOWNECTPOEHUS, B pe3ynbTarte
4ero BO3HMKaeT MnpobsieMa 3KOHOMHOIO MCMOJb30BaHUA PECYPCOB MOTOP
HOro Tonnnea. BoT noyemy nto6as KOHKpPeTHasA 3a4a4a rno 3KOHOMUM ropio
4eCMa30UHbIX MaTePUasIOB N Y/TYULIEHUIO 3KOMOTMYECKMX XapaKTepUCTUK
yCcTaHOBOK c¢ [ABC saBnsieTcs 3ajayveil rocyaapCTBEHHOW BadKHOCTU. A
nonHas (MNM xoTa Obl YaCTUYHAs) 3aMeHa >XUAKUX TOMAUB APYTrMU
BMAaMW roptoyero, npurogHoro ana ABC B KayecTBe MOTOPHOrO, AB/SIETCA
OZIHOM M3 BXKHENLLMX KOMIM/IEKCHbIX 3aau.

B HacTosllee BpeMsi COBPEMEHHblE aBTOMOOWNAM B OCHOBHOW CBOEW
mMacce paboTaloT Ha NPoAyKTax nepepaboTku HepTn: B6eH3nHe, AMN3elbHOM
TONJ/INBE, CXKMXKEHHOM He(PTAHOM rase, KoTopble Hebe3rpaHUYHbI.

Be3ycnoBHO, Le/1ecoobpasHo UCMob30BaHWE NPUPOLHOro rasa B Kade
CTBe TOM/IMBA Ha KPYMHbIX, PacrosioXXeHHbIX BOMM3M ra30BbIX MECTOPOX
NEHWNA, 3NEKTPOCTaHUMAX C ra3oBbiMM UM rasogusesnibHbiMn  ABC, ¢
NapoBbIMU U ra3oTypPONHHBLIMW YCTaHOBKaMM AN1A NOC/eAYOLer nepegayn
3/IEKTPO3HEPrN B TYCTOHACE/IEHHbIE U MPOMbILLIEHHO Pa3BUTble PaiOHbI
cTpaHbl (UenecoobpaseH TakXKe 3IKCMOPT, HO He rasoBOro Cbipbs, a
3N1EKTPO3HEpPrnn).

NpyMeHeHMe ra3oBoro TonMBa HEMocpeAcTBEHHO B aBTOMOOW/IbHOM
TpaHcrnopTe TpebyeT co34aHWA OTBOAOB OT ra3onpoBOAOB, rasokKoMmMpec
COPHbIX 3anpaBOYHbIX CTaHUWUI (419 XpaHeHUs rasa B 6a/i/loHax BbICOKOIO
[,aBNeHNS) UM YCTAHOBOK CXMKEeHUS MPUPOAHOro rasa (415 XpaHeHns ero
B KPWOreHHbIX cocyfax). ITOT NyTb ANTENEH, TPYAOEMOK W TpebyeT
3HauUTEe bHbIX 3aTpaT.

[OCTaTOUYHO CKaszaTb, YTO B Poccun, MMetoLLei pa3BeTB/IEHHYIO CETb
rasonpoBoAO0B, /INLLb Mocne 25 NeT NpakTUYecKoro NCnosib30BaHUA rasoBo
ro TonsnBa Ha aBTOMOGMILHOM TPaHCMOPTE HAYMHAET NPOABNATLCA 9KOHO
MUYECKUIA  appekT. Tlpy  3TOM  O4YEBMAHO, UTO  MONOXKUTE/bHbIN
3KOJ1I0rMYEeCKUA athheKT NPOSABASAETCH 3HAUNTE/IbHO ObICTPEE.

CyLecTByeT Apyror nyTb MCMNOMb30BaHUSA rasa 419 aBTOMOOW/IbHOro
TpaHcnopTa. ATOT NYTb — CUHTE3 M3 rasa XXUAKNUX ToNMB 1 rnocneaytoLas
TPaHCMOPTMPOBKA WX aBTOUUCTEPHAMM B TYCTOHACe/leHHble ParoHblI,



XpaHeHne 1 pasgaya 06bl4HbIM MOPSALKOM aBTO3anpaBOYHbIMU CTaHLMAMMU.
Ho 3ToT nyTb fopor.

[Mpn ncnonb30BaHMM BOLOPOAA HA TPAHCMOPTHLIX CPeAcTBax rnaBHas
npo6sieMa 3ak/I4YaeTCad B XPaHEHUW ero B CXATOM, CXVKEHHOM Wan
pPacTBOPEHHOM COCTOAHUN.

Vcnonb3oBaHMe CXatoro BOAOPOAa B COOTBETCTBYHOLUMX 6asi/ioHax
NPUBOANT K YBENIMYEHWNIO MacCbl aBTOMO6MNA Ha 50 %.

NMprMeHeHWEe TMAPUA0B META/IIOB KaK aKKYMY/IATOPOB BOAOPOAa TaKXe
yBenmMuymMBaeT Maccy aBToMobumnA.

CunTaetcs Hambonee pauvioHa/IbHbIM XpaHeHWe BOAOPOAA B CXKMXKEH
HOM BUfe, XOTA 3TO C/IOXKHO U JOPOrO.

CTommocCTb BOZOpOAa MOKa 3Ha4ynTEe/IbHO MpeBbiliaeT CTOMMOCTL He
(hTAHOro Tonamea. Npun pasBUTUN aTOMHbIX 3/IEKTPOCTaHLNIA 1N NONYYEHUW
CPaBHUTE/IbHO [eLleBoi TensioTbl aTOMHbIX PeakTopoB 3Ta CTOMMOCTb
cHM3nTCA. B Hactosiwee Bpemsa npu npoussoactee H, n3 yrnsa 1/3 ero
KO/In4eCcTBa TPaTUTCA Ha cam NpoLuecc NpomssBoacTsa, Ho pabota ABC Ha H,
60/1ee 3KOHOMUYHA N MeHee TOKcuYHa. B oTpaboTaBLumx rasax (OI) cogep
Xntca b NO,, KOTOPbIX MeHbLLUE, YeM B OI" 6eH3MHOBbLIX ABUTraTesen.

OTnuuunTenbHble 0COBEHHOCTU B TOMJIMBHbLIX CUCTEMAaX COBPEMEHHbIX U
MepCrneKTUBHbLIX TPAHCMOPTHbLIX CPeACTB MNPUBOAAT K HeobXxo4MmOoCTH
06beANHEHUA NHAOPMALMK NO JaHHLIM CUCTEMAM.



1. ObWWME CBEAEHNA O CUCTEMAX NMUTAHWA
OBUTATENEVN BHYTPEHHEIO CTOPAHNA

1.1. HasHa4eHue n knaccudunkauma cuctem nuTaHmnA

Cwuctembl nutaHusa (CIT) npegHasHayeHbl 418 NPUIOTOBIEHNSA N NMOLaYN
roptoyein cMmecu B 06beM paboumx opraHoB ABUraTesnst BHyTPEHHErO CropaHus.

B 3aBMCMMOCTM OT BMAa pasinyaroT TON/IMBa:

TBepAoToNn/IMBHbIe (YrosibHasd, cnaHuesas nblib U Ap.);

XXNOKOCTHble (OEH3MH, Au3enbHOe TOMAMBO, KEPOCUH, CnuPT,
paPrHMUPOBaHHbIE MOCTHbIE Mac/a);

rasoBble (CKMXKEHHbIE W CXaTble MPUPOAHbIE ra3bl, rasoreHe
paTOpPHble YCTaHOBKN).

>KugakocTHble CIT nogpasgensatorcsa Ha:

CI1 nerkoro Tonmea (6eH3uH, CnpT);
CI tskenoro Tonnvea (gu3enbHoe TOMIMBO, MOCTHbIE MAc/a).

"azoBble CI'1 nogpasnensatTca Ha:

CI'T oxmkeHHoro rasa;

CI cxatoro rasa;

rasoreHepatopHbie CIT;

rasogmsensHole Cr1.

B 3aBucMmMocCTK OT cnocoba cmeceobpa3oBaHUA:

C BHELLHMM CMeceobpa3oBaHMeM (KapbropaTopHbIe);

C BHYTPEHHMM CMeceobpa3oBaHMeM: BMPbICK (MHBEKUMOHHbIE, UH
YKeKTopHble CI), ansenn.

Jusenu — ABC ¢ BHYTPeHHMM CMeceobpa3oBaHMEM M BOCI/IaMEHEHMEM
OT CKaTusd. Paboyas cmecb 06pa3yeTcA B MpoLecce BhnpbiCKa TOMAMBa B
UMNUHAP, N TYT >e CaMOBOCMN/IaMEHSETCA MO BO3ENCTBUEM BbICOKOM
TeMnepaTypbl CXXaTUA.

OCHOBHbIM HefloOCTaTKOM TakKOro CMeceobpa3oBaHUsS ABMSAETCHA U3Me
HeHue Ko3aunLmMeHTa M30bITKA BO3ayXa Ly/L+, B 3aBACUMOCTU OT
060pOTOB M Harpy3Ku gsuraTens.

DTOro HepocTaTtka JALWEeHbl AW3enn, Y KOTOPbIX BMPbICK TOM/aMBa
OCYLLECTB/IAETCA COBMECTHO C BO34YyXOM rog 6onbwnmM gasneHveMm. OfHaKo
9TO TpebyeT Hanuuus 6a//ioHa €O C©XkatbiM Bo3gyxom (20 MIlla) u
KoMnpeccopa.

/IBC nezxozo monauea — LBUTaTe/IN C BHELUHMM CMeCceobpasoBaHMEM U
NPUHYANTENbHBIM CMeceobpa3oBaHmeM. pnbop, OCyLLECTBAAIOWNIA NpU
roToB/IEHME TOPKOYEN CMeCU C OrnpeaeneHHbIM COOTHOLLEHUEM MeXAY KO
INYeCTBOM BO3[yXa W TOM/IMBA, B 3aBMCUMOCTU OT pexxnmos paboTsl ABC,
HasbiBaeTcA KAPBHOPATOPOM, a npouecc cmeceobpasoBaHus,
KAPBIOPALIEN.
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CyLLEeCTBYHOT TpW TUMa KapbropaTopos:
ucnapumenvuwviil (6apbomasncroii), NPUHLMN PaboTbl KOTOPOr0 OCHO
BaH Ha CMeLLMBaHUKM BO3AyXa C NapamMu f1erKoncnapsroLerocs Tonanea npu
NPOXOXXAEHNUM BO3AyXa Haf MOBEPXHOCTbIO Tonsmea. KayecTBo cmecu
(KOHUeHTpauuna) perynmpyeTcs nyTemMm U3MeHeHUs 06bemMa NnosiocTn MeXxay
NMOBEPXHOCTLIO TOM/IMBA N KPbILLKOW Kap6ropaTopa. [poccenbHas 3acNoHKa
onpeaensieT KoIMYeCcTBO NoAaBaemMoi CMeCcH.
MNpenMyLecTBo — 04HOPOAHOCTb CMECMW.
HefoctaTkKM — TpOMO3AKOCTb, MOXAapoonacHOCTb, HeobXo4MMOCTb
4acTbIX PErYNNPOBOK, HE3HAUNTE/TbHASA MPOM3BOANTENIbHOCTb U T.4,.;
enpoickusarouguti (mMembpannwiil) NPeACTaBNSAET COOOM YCTPOIACTBO C
BO3JYLUHOW W TOMJIMBHOM Kamepamy, KaXpgasa W3 KOTOpbIX pasjeseHa
COOTBETCTBYHOLLEN MeMBpaHOI Ha ABe nonoctn. MembpaHbl YCTaHOB/EHbI
Ha OAHOW OCK C K/anaHoOM Mnojayun TonanBa B KaMepy BbICOKOr0 [JaB/eHMS.
NMonoxxeHnst mMemb6paH, crefoBaTeslbHO, U KOJIMYeCTBO pacrbl/ISEMOro B
CMECUTEe/IbHOW Kamepe TOM/nMBa, ONnpeaenseTca pasHOCTbIO AaB/IEHNIA MeX
Ay roproBMHOM Anddy3opa M NonocTbio nepen amddysopom. KauvecTso
roptoyein cmecun onpeaensieTcsl NPOMyCKHOM CrOCOOHOCTLIO XXUKIEPa, a ero
KOMIMYECTBO — MOJIOXKEHMEM [POCCE/IbHOM 3aC/IOHKMN.
MNpeMyLecTBO — TOYHOCTb M HaAeXXHOCTb paboTbl MNpuU  0ObIX
peXxxnumax paboTbl ABUraTens.
HefocTaToK — CNOXXHOCTb PEryIMPOBKU;
nonaaskosvie (6cacvlearoujue), NPUHUMN CMeceobpa3oBaHMSA KOTOPbIX
OCHOBaH Ha pacnblIeHN TOMMMBA W €ro CMeLUMBaHUM C BO3AYXOM B
CMECUTE/IbHOW KaMepe, pacrosfiokeHHOM 3a auddysopom. Mpu 3TOM
TON/IMBO M3 MOM/IaBKOBOW Kamepbl Mo cneumaibHOMY HaKNOHHOMY KaHany
noaaeTca B ropnoBuHY Andodpysopa 3a cueT paspexeHus B Anddysope
BC/1eACTBME MECTHOIO MOBbILLIEHNS CKOPOCTWN NOTOKa BO3yXa.
PasnnyatoT Kapb6topaTopbl:
rOPU30HTA/IbHbIE;
BEPTMKa/IbHbIE, C BOCXOASLMM MOTOKOM;
BEPTMKa/IbHbIE, C HUCXOAALWMM (NajatoLmmM) NOTOKOM.
MNpenMyLecTBO — NPOCTOTA U HAAEXHOCTb.
HenoctaTok — MHEPLUMOHHOCTb U «CTUXUMHOCTb» CMeceobpa3oBaHus,
HEeCOOTBETCTBME KayecTBa roproYen CMecu paboumnm pexxmmam asurartens.
CoBpeMeHHble KapbropaTopbl 471 YCTpaHEHUA AaHHbIX HeLOCTaTKOB
CHabXarTCcs AO0MNO/THUTE/bHBbIMU YCTPOMCTBAMW, UYUCNO KOTOPbLIX MOPOW
npeBbIWaeT AecsaTb. Kpome TOro, OHWM OCHaLlalTCA 3/1EKTPOHHBLIM WK
3N1EeKTPOBaKyYMHbIM YMnpaB/ieHNeM CMeceobpa3oBaHus, 06ecrneynBaroLyM
CTEXMOMETPUYECKOE COOTHOLWIEHME 6eH3MHa 1 Bo3ayxa (1:14,7); onTummn
3VPYHOLUMM HaMosHEHWE LUMNNHAPOB Ha Pa3fIMYHbIX peXxxnmMax paboTbl; yBe
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INYNBAKOLLNM TOM/IMBHYH 3KOHOMWYHOCTb, YMEHbLUAKLWMM COoAepXKaHme
BpeAHbIX COeAVHEHWNIA B 0TpPaboTaBLUMX rasax, MoBbIAOWNM HaLeXXHOCTb
paboTbl, ob6neryawWMm o06CNYy>XMBaHWE U AMarHOCTMKY. OpfHako 3Tta
CUCTEMA WMeeT npefen agantaumn K pexumam paboTbl ABuratens w
PaBHOMEPHOCTM HaNoIHEHUS LWUTMHAPOB.

EONHCTBEHHOE NOIOXKNTENIbHOE CBOWNCTBO KapbropaTopoB — 3TO TO, YTO
OHW N1Ierko afanTupyroTcsa nog nboe rasoBoe TonmBeo.

Hanbonee appeKTUBHON CUCTEMON NMUTAHUA B HACTOsILLEe BpPeMs B
NAKOTCH CUCTEMbI C BMPbLICKOM Ton/imea. OHM NO3BO/IAKT ONTUMU3NPOBATb
npowecc cmeceobpasoBaHUA MO MeCTy, BPEMEHM N HEOOXOAUMOMY KON
4yeCTBY TOM/MBA.

BnepBble cMcTeMa MexaHM4YeCKOro BripbiCKa 6eH3MHa 6bl1a pa3paboTaHa
KomnaHuei Janimnep—beHu, MepBblii CEPUNHBIA aBTOMOOW/Tb C BMPbLICKOM
6eH3nHa — «Mepcegec—beHU—300SL», Hayano Bbinycka — 1954 r.

PacnpegeneHue CI1 BbiNycKaeMblX aBTOMO6MAEN Ha 1995 r. noKa3aHo B
Tabn. 1.1,

Tabnunua 1.1
PacnpegneneHve CI1 BbInyckaemMblx aBTOMOOW/IEN Mo Tunam, %

Kap6topa OpHoTOUeUHbI, MHOroTo4eYHbIin
Ounzenu (LeHTpa/IbHBIN, o >
TOpPHbIe MOHOBMPBICK) (pacnpepfeneHHbIN)
14 10 11 65 100

B HacTosilee BpemMsi, €CIM He Y4MTbIBaTb BbINYCK ABUraTesiei
ycTapeBLWnX pa3paboTok (10—15 net), 100 % COBPEMEHHbIX ABUraTesen
MMEIOT BMPbLICK NIErKOro 1 TSXXe0ro Tonmea.

CoBpeMEHHbIE UHBLEKLUMOHHbIE (MHXEKLMOHHbIE) CUCTEMbI MUTAHUS
KnaccudmumpyoTcs:

Mo mecTy noABoja TON/MBA:

LileHTPa/IbHbIN OAHOTOYEUHbI;
pacnpesenieHHbIN BIPbICK;
HenocpeACTBEHHbI BNPbLICK B LMANHAP.

Mo cnocoby nogayn TonmBea:

HenpepbIBHbIN;
NpPepbIBUCTLIN.
Mo TNy y3n0B 403MPOBaHUS:
NNYHXEPHbIE HACOChl;
pacnpegennTenu,
(hbopCyHKWU;
perynaTopb! AaBeHUS:
Mo cnocoby perynvMpoBaHUsA KOSIMYeCcTBa CMeCcH:

10



NMHEBMAaTUYECKOE;

MeXaHWYeCKOE;
3NTEKTPOHHOE.

[0 OCHOBHbIM MapameTpam perynrMpoBaHns cocTaBa CMeCcHu:
pa3peXKeHNIO BO BMYCKHOW CUCTEME;
yrny NoBopoTa APOCCe/bHOM 3aC/I0HKW;
pacxogy Bo3gyxa.

[NpenMyLLecTBa BNpbICKa:

PaBHOMEPHOCTb  pacnpefesieHUsi roptoYert CMecu Mo Kamepe
cropaHus 1 3PPeKTUBHOCTb HamnoNHeHUA uuanHapos (pasépoc 6..7 %
npotme 11...17 % npwu kap6topaTopHon CI1);

OTCYTCTBME [,06aBOYHOI0 CONPOTUBIIEHUSA, MPUCYLLErO KapbropaTopy,
cneposaTesibHO, 60/1ee BbICOKMIA KOAMMMULMEHT HAMONMHEHNS;

BO3MOXXHOCTb WCMOMb30BaHNA 60/bLUEro MepeKpbITUSA  KnanaHos,
CNefoBaTe/ibHO, Jlyyled NPOAYBKU YUCTbIM BO3L4YXOM, a He TOM/IMBHO
BO3[YLUHOW CMECblO, YUTO BefEeT K CHVDKEHMIO Temrepatypbl UnavHapa v
[AHVLLA NOPLUHA, a 3TO, B CBOK 0OYepepb, NMO3BOSIAET CHU3UTL MOTPe6Hoe
OKTaHOBOEe YMC/O ToMMBa Ha 2...3 eAVHULbI, T. €. MOAHATb CTENeHb CXXaTuUS
n obecnevnTb paboTy ABUraTens 6e3 geToHauun.

1.2. ObLee yCcTPOMUCTBO CUCTEM NUTAHUA
N Ha3HaAYeHWe 3NIEMEHTOB

B obwem cnydae, HesaBucmmo oT Tuna CI1, oHa Ao/mKHa cofepkaTb

crefyrouime 3N1eMeHTbI:

€MKOCTb NnoZ Tonmeo (6ak, 6a1/10H), NpeaHa3HavYeHHYo A1 XpaHeHUs
N TPaHCMOPTUPOBKM 3amnaca Tonamea U3 pacyeta 8—12 4acoBOro paboyero AHs
nnn npo6era 500—800 KM NyTW. TONMBHbIN 6aK, KaK NpaBuiIo, MOHTUPYETCS B
3a[lHei YacTu, B NIOCKOCTN CUMMETPUM TPAHCMOPTHOro CpeacTBa Un COOKY B
NIOCKOCTM MPaBoro, pexxe — sieBoro 6opra. MNpun 3ToM NepBblii BapUaHT MOH
TaXXa NoBbILLIaeT 6e30MacHOCTb TPAHCMOPTHOMO CPEACTBa,;

(nnbTPp OTCTOMHMK, NpefHa3HAYeHHbIN AN1S OYUCTKU TOMameBa OT
MeXaHW4ecKunx B3gecei (NepruoanUHoOCTL OUMCTKM coBMelleHa ¢ TO1);

TONMMBHbIA Hacoc, MpeAgHasHaYyeHHbIA A0S Mnojadn TonauBa U3
TON/IMBHOrO 6aka K COOTBETCTBYHOLMM Mpubopam TOM/IMBHOW CUCTEMbI.
MOXXeT MMeTb MexXaHUYeCKUiA NMpuBog OT ABUraTens BHYTPEHHero cropa
HWSA, COBMELLEHHBLIA C PYYHbIM PbIYaXXHbLIM MPUBOAOM WM 6e3 TaKoro.
B aToM cniyvae TOMIMBHBIA HACOC MOHTUPYETCA Ha KOpnyce ABUraTens uim
Ha TOM/MBHOM Hacoce BbicOKoro pasneHna (THBA). Kpome Toro,
TOM/IMBHBIA HAaCOC MOXXET CHabXXaTbCs 3/1EKTPONPUBOLAOM U MOHTUPOBATLCA
B TOM/INBHOM 6aKe 1N B HENocpeacTBEHHOW 6/1M30CTU OT HETO;
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(bTP TOHKOW OYUCTKMK, NpefHa3HaYeHHbIN 4719 OKOHYaTe/IbHOM
OYMCTKM TOMMBA OT MENIKMX MEXaHUYECKMX YacTuL, coopa aMy/ibCun 1 ee
cbpoca B TONNMBHbLIN 6akK;

BO3AYLWHbIA (OUNbTP, MpeaHasHaYeHHbIA [N OYMCTKM  BO3Adyxa
noctynartoulero B cuctemy nutaHusa ABC mn komnpeccop. MOXeT BbINOS
HATbCA B [BYX BapuaHTaX: C MOCTOAHHbLIM M CMEHHbIM (PUILTPYHOLWNMM
aneMeHTamu, C OAHO [ABYX WM TPEXCTYNeH4YaTon OUMCTKON BO3AYXa;

KOJIIEKTOpP, NMpefgHasHavYeHHbI 4159 NOABOAA BO3AyXa WM rOpHYei
CMecu B UWAMHAPLI aBuratens. MoXeT ObITb COBMELLEH C KOJI/IEKTOPOM
0TBOZa NPOAYKTOB CropaHus;

cucTeMy OTBOfa paboumx rasos, MnpefgHasHayeHHYH A1 0TBofa Mpo
AYKTOB CropaHus, a Tak e CHUXXEHNS LLYMHOCTU Y TOKCUYHOCTW BbIX/TOMA.

TonnmeHbIN 6aK npeAcTaBnAeT co60M LITaMNOBAHHYH KOHCTPYKLNIO,
COCTOSALLYIO U3 [ABYX MOJIOBUH, COEAUHEHHbIX MeXay co00i nocpeacTBoM
KOHTaKTHOM CBapku. Ha Hapy>KHOM MOBEpPXHOCTU 6aka MOryT ObITb
oTwTaMmnoBaHbl pebpa >XeCcTKOCTW, yrnybneHus nop 6GaHAaXHble JIEHTbI
KpenieHus, a Tak)ke KPOHLUTENHbI KpensieHns. BapraHTbl KpensieHnsi 6akoB
K KOpMycy Wan pame aBTOMOOW/IA pas/iNyHbl. DTO KPOHLUTEMHbI C Moy
LUKaMn, 6aHAaKHbIe NeHTbl U T.4. B nocnefHee BpemMs NPOMbILL/IEHHOCTbIO
OCBOEHbI M/1aCTMacCOBble TOM/INBHbIE 6aKW.

B BepxHeil 4acTM 6aka BbINOJSIHEHA T[OPJIOBUHAE, 3aKpblBatoLLascs
Npo6Kon, cHabXeHHOM BbinyckHbiM (0,011-0,018 MI1a) n BNYCKHbIM
(0,0016—0,0034 MIl1a) knanaHamn. PS40M BbINO/IHEHO (1aHUEBOE OTBEP
CTMe, B KOTOPOM CMOHTMPOBaH (p/1aHeL, ¢ ceTyaTbiM (PUNbTPOM — 3a60pHN
KOM TOMaMBa. Y HeKOTOpbIX pasHoBmgHocTer CI1 BHYTpPU Gaka CMOHTU
pOBaH TOMJ/IMBHbIA HAcoOC C 3fieKTponpmeoaoM. Kpome Toro, B aHa/1I0rMYHOM
OTBEPCTMWN B BEPXHE YacTM 6aka CMOHTMPOBaH AaTUMK YPOBHSA TOM/IMBA
MOMaBKOBOro Tmna. MoryT Takxke BbINOMHATLCA [peHaXHble O0TBepCTUA
AN BO3BpaTa U3nuukKa tonamea (3mMynbcun) B TON/IMBHbIN 6aK.

B HmHeil yacTm 6Gaka BbIMNO/IHEHO Pe3bb60BOE C/IMBHOE OTBEPCTUE,
3aKpbITOE NPOBKOIA.

BHYTpeHHASA nonocTb 6aka pasgeneHa neperopogkaMmu, npefHasHayveH
HbIMWN L1 CHUDKEHUSA OMPOKMAbIBAOLLEr0 MOMEHTa OT ABVXKEHUS TOMN/MBa
Npwv HenosIHOM bake.

C BHYTpEHHel CTOpPOHbI CTEHKM W Meperopofkn 6aka MOKpPbIBAKOTCA
aHTUKOPPO3MOHHbIM NOKPbITMEM (XPOMMPOBaHME, OCBUHLIOBbIBAHNE).

TOnNNMBHbBIA PUNBLTP OTCTOMHUK NMpeacTaBNsAeT coboi Kopnyc, ¢ BMyCcK
HbIM N BbIMYCKHbIM Pe3b00BbIMM OTBEPCTUSAMU, K KOTOPbIM MOCPEACTBOM
LUTYLIEPOB MPUCOEAVHSIIOTCA MNOABOASALLMIA N OTBOASALLNIA TPYOOMPOBOAbI.

B ueHTpasibHOM YacTu Kopnyca, CHU3Y, Yepe3 NpoK/iagKy nocpeacTsom
6onta NpUKpennseTca (UAbBTPYIOWNIA 3/1eMEHT LWeseBoro Tuna B BuUAe
Habopa KO/IbLEBbIX MNAACTUH UM CETKM C KOHNYECKM OTpaykaTesieMm.
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PUNbTPYIOLLNIA 3/1EMEHT PacnosioXKeH BHYTPU CTakaHa, KOTOpbI Yepe3
NPOKIaAKy NPUKPENIAETCA K HMKHEW 4acTu Kopnyca. B LeHTe cTakaHa
BbINOJ/THEHO C/IMBHOE OTBEPCTUE, 3aKPbITOE Pe3b00BOI BTY/IKOM.

PUNbTP TOHKOW OUNCTKM TonnmBa (6EH3NHOBLIA) — aHa/IOrMYeH Mo
YCTPOMUCTBY (PUNLTPY OTCTOMHUKY. PUILTP KOMMIEKTYETCA (OUIbTPYHO
LWMM 3/1EMEHTOM N3 KepamMyecKOM MacCbl UM MESIKOW NaTyHHOM CeTKM
(pna oustonnuea) M NpeacTaBnseT coboM Kopnyc ¢ ABYMSA CTakaHaMu, CO
CMEHHbIMU (OUNLTPYIOLWMMN 3/1IEMEHTAMW U YCTPOMCTBOM [A1A cbopa u
cbpoca amMyNbCUN B TOMJINBHBIN 6ak.

Bo3ayLwHbIi ounbTp npefcTaBnseT cobo 06beMHbI KOPMYC, BbIMO/
HEeHHbIA N3 INCTOBOWN CTa/In UKW NJIACTMAcChl, KOTOPbIA MOHTUPYETCA Haj,
Kap6ropaTopoM WM B CTOPOHE OT HEro 1 COeAMHSAETCA C HUM MOCPeLCTBOM
BO34yXoBoJa. MOXeT WMeTb CMEHHbIA (UALTPYIOWMA  3/IEMEHT WU
MOCTOAAHHbIE 06C/Yy)XMBaeMble (QUNbLTPYOWKME 3nemMeHTbl.  Hanpumep:
a) MacnsiHaa BaHHa, 6) MacnsaHas BaHHa C (PUNLTPYHOLLEN KaCcCeTOM;
B) Mac/nsiHas BaHHa C ApOCCEe/IMPYIOLLEN KACCETOM M NMEHOMAC/IOYAEeP>KMBaAt0
e HabuBKOW. Mpu 3ToOM B NHO6G0OM M3 BapuaHTOB Ha BXOAEe MOXET
NPUMEHATHCA MHEPLMOHHBIN NbIIeOTAeNINTENb.

TonnmeHbIN Hacoc (6eH30Hacoc) AnadparMeHHbIN, repmMeTU3NPoBaH
HbliA, C pblYarom py4Hoi nogkavkm (unu 6e3 Hero). MNpuBog Hacoca — OT
3KCLEHTPMKA pacnpefeIMTeNbHOro UM BCMOMOraTe/lbHOro Bana, BO3fen
CTBYIOLLENO HA KOPOMbIC/I0 U/IN LUTaHTY TOM/IMBHOMO Hacoca.

OCHOBHbIMW 3/1eEMEHTaMW TOMJIMBHOIO Hacoca AB/AKTCS:

Kopnyc;

ro/10BKa;

KPbILLKa;

3 BNYCKHbIX U 3 BbIMYCKHbIX KNarnaHa;
Avadparma ¢ Npy>XMHON N LLUTOKOM;
KOPOMbIC/10 C BO3BPATHOW NPY>XUHOIA;
pblyar py4YHoOW NOAKauKu;
COeIMHUTE/IbHbIE LUTYLEpSI;
3N1eEMEHTbI KPenieHus.

KoHTponbHble BONpOCHI

Ha3HauyeHue n knaccngmkauma Cri.

O6uuee yctponcTtso CI'l v Ha3HayeHMe 3/IEMEHTOB.
HasHaueHne cucTeM NUTaHUs Nerkoro TonamBea.

HasHaueHne cUcTeM NUTaHUS TSXXeN0ro Ton/mBea.
HasHaueHune cuctem NMTaHUs ra3o6aIoOHHbIX aBTOMOGUEN.

SARE A

13



2. CUCTEMbI MNTAHNA KAPBIOPATOPHbIX OBUFATENEW

2.1. Obwee ycTponcTBO KapbropaTopa.
HasHa4yeHune cnctem kapbropaTtopa

Kap6topaTtop npefcTaBnsieT CO60M MeXaHW3M, COOpaHHbIM K3 Tpex
yacTel. OH ycCTaHaB/MBaeTCA 4Yepe3 MPOoKNagKy Ha (hiaHue BMYCKHOro
KOJI/IEKTOpA.

Cucmema nycka nNpefHa3HayYeHa ansa oboraleHus roproyeit cmecu npu
3anycke ABC.

Cucmema xo0710cmozo xo00a NPeAHa3HayeHa AN NPUroTOBMEHUS W
nogaun TBC npu 3aKpbITbIX APOCCENbHbIX 3aC/IOHKAX.

IKonomaizep npunyoumenvrnozo xoiocmozo xooa (JIIXX) npegHasHa
YeH AN18 NPUHYLUTENIbHOrO OTKKOYeHUA cucteMbl XX npu paboTte ABu
raTenst B peXXnMmMe TOPMOXKEHUSI.

Ilepexoonvie cucmemvr NPeAHa3HaYeHbl ANS LONONHUTENLHOW MNoAayun
TBC npu oTKpbITUM ApOCCe/bHbIX 3aC/IOHOK KapbtopaTtopa [0 BK/IHYeHUS
«rNaBHbIX AO3MPYHLLNX CUCTEM» MEPBOI 1 BTOPOI Kamep.

Inasnas dosupyrowas cucmema nNpPefHa3HavyeHa AN MNPUTOTOBIEHUSA
roptoyein cmecu npu paéote ABC Ha cpefHUX Harpy3kax.

IKoHoMaiizep NPefHa3HadeH Ans oboralleHna cmecu npu pabote ABC
Ha MOJIHbIX Harpy3Kax.

Ixonocmam NpefHa3HayYeH AN AONOSHUTENIbHONo 0boralweHns cMecu
NPV NOMHOWN Harpy3Ke ABUraTensi Ha CKOPOCTHbIX PeXXnmax, 6/IM3KuX K Mak
CUM&J/TIbHbIM, NMPWY MOMHOCTLIO OTKPbITbIX APOCCE/NbHbIX 3aC/IOHKaX B Kap6to
patopax ¢ nocnefoBatesibHbIM BK/IKOUYEHWEM Kamep. TOMNMBO M3 MOMnaaBKo
BOW Kamepbl Yepe3 >XXMK/ep NOCTynaeT B TOM/IMBHYH TPYOGKY W BbiCacbl
BaeTCH Yepe3 BNpPbICKMBAKOLLYO TPYOKY BO BTOPYH CMECUTE/IbHYIO KaMepy.

Ycxkopumenvuoiii nacoc nNpeAHa3HavyeH ANS AOMNOMHUTENbHOM Mogayn
TON/IMBA B CMECUTENIbHYIO Kamepy MpU Pe3KOM HaxaTuuM Ha nefasib
akcenepartopa (pe3koe 0TKPbITME APOCCE/bHbIX 3aC/TOHOK).

Ozpanuuumenv MaxcuMaivbHoOU 4acmomol epauwienus: NpefHasHayveH 4
OrpaHnyeHns Ymcia 060poToB ABUraTeSs.

IIpusodvt ynpaenrenus NpefaHa3HayeHbl AN yNpaBieHUs BO3AYLUIHOM U
ApoccenbHbIMM 3aC/IOHKaMMU.
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2.2. KapbiopaTtopbl MK3-K89AE n K-88AM

2.2.1. YctpoucTeo kapbioparopa

Kap6topaTtop BepTUKa/bHbIN, C NafatolinMM NOTOKOM CMecu 1 cbanaH
CMPOBaHHOW NOMNIaBKOBOM Kamepoi. Kap6ropaTop AByXKaMepHbIi, Kaxkias
Kamepa nmeeT Asa anddysopa. Heobxoanmblii coCTaB CMecu JoCTUraeTcs
6narofapsi MHeBMaTUYeCKOMY TOPMOXEHMIO TOPHYEro U MPUMEHEHNIO
KnanaHa sKoHoMam3epa (C MexaHU4YecKuM npueogom). Kap6ropaTop nmeet
pa3fenibHy0 A1 KaXK40W KaMepbl CUCTEMY XOJI0CTOro Xofa C NMUTaHUeM n3
rNaBHOro TOM/IMBHOrO KaHana. [Ansa oboraweHnss cMecu npu Pe3kKom
OTKPbIBaHUWN [POCCe/IbHbIX 3aC/OHOK KapbropaTtop CHabXXeH YCKopuTesib
HbIM HaCOCOM C MexXaHW4eCKUM NPUBOLOM. /18 06sieryeHns nycka xXosog,
HOro [AsuraTtena Kap6ropaTtop MMeeT BO34YLUHYK 3aC/IOHKYy C aBTOMaTtwu
4YeCKMM KJ/lanaHOM M KMHeMaTU4YeCKyH CBS3b BO3[YLUHOW U APOCCe/bHbIX
3aC/I0HOK.

MNpy NOMHOCTLIO 3aKPbITOM BO3AYLLUHOM 3ac/lIOHKE  APOCCEe/bHble
3aC/IOHKU NPUOTKPLITLI Ha pasmep 1,9 0,2 MM. Perynupyetcsa yKasaHHbIN
pa3mep NoArnbKom coegNHUTENBHOM TATW.

MNonnaBKkoBass Kamepa, YCKOPUTENbHbIA Hacoc, 3KOHOMan3ep W
BO3AYyLLHasA 3aC/IOHKa — 00LLMe AnA 06enx Kamep.

KapbiopaTop WUMeeT BCTPOEHHbIA  UCMOSHUTE/bHbIA  MeXaHWU3M,
ABNAOLLMIACA YAaCTbIO OrpaHNUMTENS MAKCMMa/IbHOM YacTOTbl BpaLLeHUS.

Kap6topaTop COCTOUT U3 TPEX OCHOBHbIX YacTel:

kopnyca 1 (puc. 2.1) Bo3ayLLUHOM ropaoBUHbI (KpbILLKa MoriaBKoBoW
Kamepbl, LUHKOBbI CMn/iaB);

Kopnyca 19 nonnaBkoBoi Kamepb! (LMHKOBbIN CNaB);

Kopnyca 36 cmecuTesibHbIX Kamep (Y4yryH).

B Kopnyce BO34yLLUHOW TFOP/IOBMHbLI HaxoAsATCA: BO34yLUHas 3ac/ioH
Ka 11 c aBTOMaTWU4yecKMM KnarnaHom 12, ceTyaTblii hunbTp 3, Npobka
hunbTpa 4, KnanaH nogayn roproyero 2 M (PopCcyHKM Hacoca yCKope
HUA 9, OT/INTbIE 3a04HO C KOPMYCOM.

B Kopnyce noniaBkoBOM KaMepbl pa3MeLLeHbl: NorniaBok 38 ¢ Npy»u
HOM nonnaeka 39, NopLleHb YCKOPUTENIbHOrNO Hacoca, COCTOALNI U3 MaH
XeTbl 20, NPY>XWHbI 21 W BTYNKM  WTOKa 22, KanaHbl LIapUKOBbIN
BMYCKHOW 24 1 UronbYyaTblii HarHeTaTebHbIN 33, KnanaH sKoOHOMai3epa 28,
[iBa rnaBHbIX >XMKnepa 37, ABa XXMK/iepa X0/10CTOro xofda 5, ABa »XuMKnepa
NOTHOM MOLWHOCTM 7 1 ABa BO3AYLLHbIX XXUK/iepa 6.

B Kopnyce cCMeCUTeNbHbIX Kamep HaxoAAaTcs ApOcCe/ibHble 3ac/IoH
Ku 35, Ba BMHTa Ka4yeCTBEHHOI perynvMpoBKM X00CTOro xoaa 34. Bannk
[pOcCCesibHbIX 3aC/IOHOK YCTaHOB/IeH Ha MNoAwwunHuKax. Ha Banuke co
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CTOPOHbI Kopryca /AuadparMeHHOr0 MeXaHM3Ma HaxoAMTCS MaHXKeTa,
nomykarasi NPY>X1HOWA.

[MoNHOe OTKPbITME APOCCENbHbIX 3aCNIOHOK OTPEry/IMpPoBaHO Ha 3aBOfe
cneynasbHbiM BMHTOM Ha pblyare nNpuMBOAa APOCCENbHbIX 3aC/IOHOK.
N3MeHATL 3aBOAICKYI0 PEry/IMpoBKY MOMIHOTO OTKPbITUS  [APOCCENbHbIX
3aC/MIOHOK B MPOLIECCE 3KCM/TyaTalMn He PEKOMeHayeTcs,

B Kopnyce AnadparMeHHOro MexaHuM3Ma HaxoAsiTCcs: LWTOK ¢ Auadpar
MOW, NMPY>XWMHa W pblyar Ba/MKa APOCCENbHbIX 3ac/IOHOK. C Hapy»KHO
CTOPOHbI KOPMYC 3aKPbIT KPbILLKAMU.

2.2.2. Mpu1HUMN gencTeus KapbropaTopos.
PaboTa kapbiopaTopa Ha pas/iMuHbIX pexxumax paboTbl Asurarens

Pexxnm xonoctoro xopga. Kap6ropatop MmeeT [gBe CaMOCTOATESIbHbIE
CUCTEMbI XO/I0CTOr0 X044, O4MHaKOBble AN Kaxkaon kamepsbl (puc. 2.1).

Npy Manon 4yacToTe BpaLleHMs Ha XO/I0CTOM XOA4Y paspeXkeHve w3
BMYCKHOW Tpy6bl NepefaeTcs 4vepe3 OTBEPCTUE KPYraoro cedeHuss N u
OTBEPCTME NPSIMOYTO/IbHOro ceveHust 3 B KaHan K. IMopg gectemem paspe
YKEHNA roprovee K3 MonsaBkoOBOW Kamepbl, MPonaa rnaeHblii >xuknep 37,
HanpaBsAeTCA K XXUK/epy X0/10CTOro xoga b.

Ana nonyyeHna HeOOXOAMMOro coctaBa CMeCU K roproyeMy nogmeLum
BaeTCA BO3A4yX, NOCTynawwuii Yepes Bbipe3 b. ObpasosasLLascs rnpu aTom
3AMY/IbCUA MOCTYMaeT Yepe3 0TBEPCTUA 3 U 1 B cMecuTeNbHYIO Kamepy. Mpun
BbIXOA4E W3 OTBEPCTUA 3MY/IbCUSA CMELUMBAETCA C OCHOBHbIM MOTOKOM
BO34yXa, MPOXOAALMUM B Kamepy uepe3 Lesib, 06pa3oBaHHYH KPOMKOM
ApoccesibHOM 3acNOHKM 35 1 CTEHKOI Kopryca 36 CMeCUTeNIbHbIX KaMep.

PeXXnm 4acTuyHbIX Harpy3oK. Mo mepe OTKpbIBaHUA ApOCCeSIbHOW
3aC/IOHKKM KOJINYECTBO BO3AyXa, MPOXOASALLEro Yepes3 rnaBHblil BO34YLUHbIN
KaHas, YBe/IMYMBAETCH, B pe3y/bTare Yero paspeXkeHne B MasioM Anday
30pe 8 (cm. puc. 2.1) oKasblBaeTCA AOCTAaTOUYHbIM 47151 BCTYM/IEHUS B paboTy
rNaBHOW [03UPYIOLLIE cUCTEMbI KapbtopaTopa.

Coptoyee 13 NOMNNaBKOBOM KaMepbl MOCTYMaeT vepe3 XXMknepbl 37 n 7 K
KO/IbLIEBOM LWenu masioro amdgpysopa B, cmewmBasicb C HebGONbLUNM
KO/INYEeCTBOM BO34yXa, NMPOXOAALLErO Yepe3 BO3AYLUHbIA >XuUknep 6. Mpw
3TOM MPOUCXOAMUT MHEBMATUYECKOE TOPMOXXEHME ToproYvero 1 obpasyertcs
amynibeuA. Tpy ManbiX N CcpefHUX Harpyskax Apuratens KiarnaH 3KOHO
Maii3epa 3aKpbIT.
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Puc. 2.1. Cxema kap6topatopa MK3 K89AE:
1 — Kopnyc BO34YLUHOM rOpfI0BUHbI; 2 — KnanaH nogavm Tonnea,;

3 — ceTyaTbI UnbTP; 4 — NPo6Ka PMAbTPa; 5 — XKMKNep X010CTOro xoaa; 6 —
BO3AYLUHbIN XXNKNEP; 7 — XXNKJ/EP MONHON MOLWHOCTU; 8 — Manblii gnddysop; 9
— (hopcyHKa Hacoca yCKopeHust; 10 — MOoNbliA BUHT;

11 — BO3AYyLLHAs 3aC/I0HKA; 12 — aBTOMaTUYeCKNIA KnanaH; 13 — Tonkatenb; 14 n
21 — Npy>XuHbl; 15 1 17 — LUTOKM Hacoca YCKOpeHus; 16 — nnaHka; 18 —
YNNOTHUTENIbHAasA NPOKIaaKa; 19 — Kopnyc NomniaBkoBOW Kamepb;

20 — MaHXXeTa; 22 — BTY/IKa LUTOKa; 23 — NPOMEXXYTOUHbIN TONIKATESb;

24 — BNYCKHOW LLIapUKOBbIV KnanaH; 25—ceano; 26 — knanaH; 27 — tara; 28 —
KfanaH aKOHoMaii3epa; 29 — npy>knHa knanaHa; 30 — Nnpo6kKa;

31 — pbivar; 32 — ynnoTHUTEeNbHasA NPOKNaaKa; 33 — HarHeTaTe/ IbHbll
NronbYaTblii KnanaH; 34 — BUHTbI KAYECTBEHHOM PEry/IMpoBKU X0/10CTOM0 X0A3;
35 — ApoccenbHas 3acnoHKa; 36 — Kopnyc CMecuUTesbHbIX Kamep;

37 — rnaBHbIN XXNKNep; 38 — NonnaBokK; 39 — Npy>KMHa NONAaBKa;
A—kaHan ansi 6anaHCMPOBKK NOM/IaBKOBOM KaMepbl; b — Bblipes;

B — KosbLeBas Wwesb; [ — BO34YLIHOe NPOCTPaHCTBO; [ — 0TBepCTUE,

E — rnaBHbI TONNMBHBLIN KaHan; XK n K — KaHanbl; 3 — NpsiIMOYyro/ibHoe
oTBepcTue; V1 — Kpyrioe oTBepcTume

PeXknm nonHbiX Harpy3ok. KnanaH akoHomar3sepa 28 3akpbIT nocpes
CTBOM MPY>XWHbI 29, KOTOpaa NpwKMMaeT KnanaH 26 K cegsly 25. OTKpbI
BaeTCA K/anaH, Korfga fgpoccesibHasA 3ac/loHKa HaxoAuTcs B MOMOXKEHWUW,
6/IM3KOM K ee MOJIHOMY OTKpPbITUIO, Gnarofaps KMHemMaTU4ecKoi CBA3W
3aC/IOHKKM 4epe3 pblyar 31, Tary 27, WTOK 17 v nnaHky 16. MNpn 3aTtom
niaHKa, 3aKpenieHHasa Ha LUTOKeE, Yepes3 ToNKaTe b BXOAUT B COMPUKOCHO
BEHME C TMPOMEXYTOYHbIM TO/IKaTesieM 23 U MepeMeLLaeT ero BHUS3.
MpOMeXXyTOUYHbIA TO/IKaTe/lb HAXKMMaeT Ha KanaH, KOTOpbIA OTXOAUT OT
cefl/la, roproyee MPOXoAuT 4Yepe3 OTBepcTMe [ M NOCTynaeT B r/1aBHbIN
TON/IMBHbIN KaHan E.
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[,031poBKa roproyero 06ecrneynBaeTCs XXMKIEPOM MOSTHOW MOLLHOCTU
7, paamep KOTOPOro paccynmTaH Ha NPUroToB/IeHME CMecK, 06ecreymBatoLLEN
paboTy ABUraTens Ha rnosiHyt MOLHOCTb.

Pe>xxum yckopeHusa. O6oralleHne cmecu, HeobXxoaMmoe Mpu pPe3KoM
OTKpPbIBAHN 4POCCE/IbHOM 3aCIOHKU, MPOUCXOANT C NOMOLLLIO YCKOPUTESb
HOro Hacoca, NpuBoA KOTOPOro 00befMHEH C NPUBOAOM KfamnaHa mexa
HMYECKOr0 3KOHOMam3epa.

Korga 3ac/nioHKa NpuKpbITa, NOPLLEHb YCKOPUTE/TIbHOIO Hacoca, COCToA
WA N3 BTY/IKA LWITOKa 22, NPY>XMHbl 21 1 MaHXeTbl 20, HaxoauTcs B
BEPXHEM MOJIOXKEHUWN X MOMOCTb MOJ HMM 3anosiIHeHa roproynMm, NocTynms
LLIMM W13 MOM/IaBKOBOW Kamepbl Yepes3 BMYCKHOM LLapPUKOBbIA KnanaH 24.

[Mpy pe3koM OTKpPbIBaHUM APOCCE/IbHbIX 3aC/IOHOK pblyar 31 nosopa
4MBaETCA, NPU 3TOM OMYyCKaeTCs NPUBOJ, MOPLLIHS BMeCTe C M/iaHKon 16.

B nnaHke nmeeTcsa OTBEpPCTME, B KOTOPOE CBOOOAHO BXOAWUT LUTOK
Hacoca yckopeHua 15. lNnaHka, onyckadacb, CKuUmaeT NpyXwuHy 14, nof
[IeCTBMEM KOTOPOW NOpPLUEHb Hacoca [ABUraeTcs BHU3. BNyCKHOM LWapuKo
Bbl KnanaH 24 npu 3TOM MPKUMAETCA K Cef/ly B KOpryce Morn/aBKoBOM
Kamepbl 1 roproyee No KaHany /K NoCTynaet K OTBEPCTUAM B NMOSIOM BUHTE
10, OTKpbIBas MO NyTU UrosbyaTthii KnanaH 33. 3aTeM roptoyee BbIXOAUT B
BUAE TOHKMUX CTPYMN U3 QOPCYHKKM 9, yaapsieTcsl 0 CTEHKN MasibIX anddy
30p0B, pa3bmBaeTCA Ha Mesibyalillme YacTULbl U, CMELLMBasICb C BO34YXOM,
HanpaB/seTCA BO BMYCKHOM Tpybonposog Asurartens.

Ynpyraa cBfi3b NMOPLUHA YCKOPUTE/IbHOrO Hacoca C ApOcCCesibHON 3a
C/MIOHKOW MOCPeACTBOM NPY>XWUHbI 14 faeT BO3MOXHOCTb MOJyYaTb 3aTSX
HOW BMNPbICK FOPKOYEro 1, KpoOMe TOro, UCK/IoYaeT TOPMO3siLLee BO3AencTBme
Hacoca Ha OTKpblBaHWEe 3ac/ioHKW. [1puBOA4 YCKOPWUTENLHOINO Hacoca
BbINO/IHEH TaK, 4YTO Hacoc paboTaeT /MWb B MNEPBOM MOJIOBMHE XOAa
OTKpPbIBaHNSA APOCCE/IbHOMN 3aC/TOHKMN.

HarHeTaTenbHbI UronbyaTblin KnanaH 33 NpeaoTBpaLLaeT nocTynseHue
roproYero 4Yepes CUCTEMY YCKOPWUTENbHONO Hacoca BO Bpems paboTbl
Asuratens ¢ 60/bLLIOM 4YacTOTOM BpaweHNsa Npy HeM3MEHHOM MOJIOXKEHUN
ApocCCesibHbIX 3aC/I0HOK.

Kap6topatop aBTomobuna BA3 2108 (puc. 2.2) BbinyckaeTcs ¢ 1985 .
no nuueHsnn pupmbl "Conekc" B HECKOSIbKMX MOAUIMKALMAX U NpeHa
3HayeH ansa asTomobunet BA3 2108, BA3 2109 n 3A3 1102. Kap6topaTop
ABYXKaMepHbI, ABYXAN(dY30pHbIA, C najaloumm noToKoMm, cbanaHcupo
BaHHOW MOM/IaBKOBOW Kamepown, nocnefoBaTe/lbHbIM OTKPbITUEM 4POCCeSb
HbIX 3aC/IOHOK, 3aKPbITON CUCTEMOW BEHTUNALMN KapTepa, AnadparMeHHbIM
ycKopuTenbHbIM HacocoM (¥YH), 3KoHocTaTOM, CUCTEMOW MoOAorpesa
CUCTEMbI XOMI0CTOr0 X043, NO/TlyaBTOMATUYECKUM MYCKOBbIM YCTPOMNCTBOM C
NMHEBMOKOPPEKTOPOM, C MaTtpybkom o0T6opa paspexkeHus Ans Bakyym
KOppeKTopa npepbiBaTensa pacnpeaesnintens, nonaaBKoBbIM MeXaHU3MOM, C
BEPXHUM UronbyaTbiM KnanaHom n IMNxXxX.
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Puc. 2.2. Cxema kap6ropatopa JAA3 2108

B nepBuYHON Kamepe pasMelleHbl ApPOcCesibHas 3ac/ioHKa C BUHTOM
PErysiMpoBKM KoM4yecTBa roproyeit cmecu 19, manbii gudpdpysop ¢ pacrbl
NNTENEeM rNaBHO A03UPYIOLLENA CUCTEMbI, BO3AYLUHbINA XXUKIEP [NaBHOM
[03UPYIOLLEN CUCTEMBI 1, BO3AYLUHbIA XXUKNEP CUCTEMbI X0/10CTOro xoaa 8,
BUHT  KayecTBa roptoyeir cmecm 20, Tpybka  OTBOAa BaKyyma K
BaKYYMKOPPEKTOPY pacrpefenuTens 3axuraHmsa 22 m Ttpybka ortbopa
YyNpaB/soLLEero Bakyyma K aHTUTOKCUYHBIM YCTPOWCTBaM 23.

MonnaBkoBasA Kamepa CHabXeHa MOMsaBkoM 2 UM CooO6LleHa 4epes
kKaHanbl 3 ¢ YH u knanaHom pas3banaHCUpOBKK 4, COOBLLEHHbIM C XXUKJ/e
pom cucTteMbl Xonoctoro xoga (CXX) 7. lNonnaBkoBas Kamepa COAEPXUT
LWTYLlep nogayn v nepenycka tonsmea 12 n knanaH nogaym tonavea 13.

MHEeBMO3KOHOMaM3ep MOLUHOCTHbIX PEXMMOB 14 BbIMNOSIHEH B BUfAe
MHEBMOK/IanaHa, CBA3aHHOINO C 334pOoCCesibHbIM MPOCTPAHCTBOM U C
TPYOKOIA aHTUTOKCMYHOIO YCTPOMCTBA 23 Uepes XXUKep 75.

OCHOBHbIE XapaKTEPUCTUKN KapbiopaTopoB aBToMob6wunien BA3 2108
npuBeegeHbl B Tabsn. 2.1.

Tabnuuya 2.1
PerynMpoBoYHble N TEXHNYECKME MapameTpbl KapbropaTopos
asTomobunsa BA3 2108

NMoka3aTenb OAA3 2108 | OAAS 21081 |AAAS3 21083
1 2 3 4
BA3 2109;
Mogenb aBTomMo6una BAS3 2108 3A3 1102 A3NK 2141

Pabounii 06bem gsuratens
aBToMobuns, n 13 1,1 15
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MpoponxXeHune 1a6bn. 2.1
1 2 3 | 4

[OvameTp cmecuTeNnbHOM KaMepbl, MM 32/32
AvameTtp anddysopa, MM:

— 60/1bLLIOr0 21/23

— MaJioro 10,5/10,5
Twvn pacnbinnTens CUMMETPUYHbIA
["naBHasa [O3MpyOLLIas CUCTEMA:

— MapKMpOBKa r1aBHOro TON/IMBHOI0

XXUKepa 95,5/97,5

— TO )K€, BO3lyLLIHOI0 YX1K/epa 165/135 155/125
Twnn 3MyNbCUOHHOWM TPYOKN 23/ZC
CuncTema X010CTOro Xoaa:

— MapKMpPOBKa TOMIMBHOIO XXMKepa 40+3/—

— YC/I0BHbI pacxof BO34YLIHOIo

XNKnepa 170/—

— MepeTeyka BO3ayxa, Kr/4 1,35
MNepexofHast cucTeMa BTOPOM Kamepbl:

— YC/I0BHbI pacxof TOn/IMBHOIo

XNKnepa —/50

— TO e, BO3YLLIHOI0 XX1K/epa —/150
DKOHOMaW3ep MOLLHOCTHbIX PEXXNUMOB:

— MapKMpPOBKa TOMJINBHOIO XXMNKJ/epa —/40

— yCUnne cXXaTusa npy>XuHbl SJIMHON

9,5 mm, H (1,5+10) %
MapKupoBKka TOMJIMBHOIO  XUKNepa
3KOHOCTaTa —/60 —/70 —/60
Y CKOpUTe/bHbI Hacoc:

— YC/I0BHbI pacxof pacnblINTeNs 35/40

— ANameTp pacnblINTens, MM 3

— nojada Tonavea 3a 10 UMKno., cm® (11,5210) %

— X0A, Aunadparmbl YCKOPUTESIbHOrO

Hacoca, MM 3,3

— MapKMpOBKa Kynayka No7/
Twn NyCKOBOro yCTPOMCcTBa PyuHom
INyCcKOBbIe 3a30Pbl 3aC/TIOHOK, MM:

— BO3yLUHO (3a30p B) 3,0+0,02

— apoccenbHon (3a3op C) 0,8—0,9
MapknpoBKa  pblyara  ynpas/eHUs
BO3/YLLIHOM 3aC/IOHKOWN Ne6
OvaveTp oTBepCcTMs AN BaKyyMHOro
KOppeKTopa, MM 1,2
To e, TONJIMBHOIO K/1anaHa, Mm 1,75
OvameTp nepenyckHOro OTBepCTUSA
LTYLepa Tonvea B 6aK, MM 0,70
[MepeTeyka BO3ayxa, Kr/4 1,35
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OKOHYaHue 1a6tn. 2.1

1 2 ] 3 | 4
OvawveTtp 0TBEpCTUA LWITYuepa
BEHTUNALUMN KapTepa, MM 1,5

YpoBeHb  TOonM/MBa  OT  BEPXHeW
NJI0OCKOCTU MOMJIaBKOBOW Kamepbl A0

pa3bema Kapbroparopa, Mm 22,5
Macca nonnaeka, r 6,2
Macca Kap6ropatopa, Kr 3,2

MpumeyvyaHMAa: 1. YCNOBHbIA pacxof TOMJIMBHOIO >XUKepa ONpefenstoT C
MOMOLLbK  3TA/IOHHOIO KMK/epa Mo CreuuasibHOM MeToAMKe U B rpoLecce
3KCnyaTaumm KOHTPOJIKO He MOAIEXUT.

2. MapKupoBKa >XWK/IepoB ONpefenseTcs pacxofoM, KOTOPbI 3amepsieTca C
NMOMOLLbIO MUKpPOM3MepuTesieit. HacTpolika MUKponsmepuTeneid OcyLlecTBASETCA MO
Ta/IOHHBIM XXUK/iepaM. O603HauYeHMe XUKepa, Hanpuvep nHaekc "170", o3HayaeT ero
AVaMeTp B MUNIUMETPAX, YMHOXeHHbIn Ha 100.

Kap6topatop cepun 2108 mmeeT psg moandukauui: 21412, 21081,
21083,1111, 21053, 105130 1 21083 61.

Kap6ropaTop 21412 oTAN4YaeTcss UBMEHEHHOW KOHCTPYKLMen npmsBoaa
APOCCeNIbHbIX 3aCMOHOK W PerynvMpoBOYHbIMK NapameTpamu, CHabXKeH
npMBOAOM B BUAe CeKTopa [AN1A TpocoBoro npueoga. Kap6ropaTop
21412 1107010 npeacTaBnsieT CO60M ManNOTOKCUYHBIA U 3KOHOMUYHbI
npuoop, ocHaweHHbIN IAMNXX. OH COCTOUT U3 ABYX YacTen: KPbIWKU Y
Kopnyca. Cuctema XX BbINOJIHEHA C NOC/ef0BaTe/IbHbIM BK/IHOYEHMEM €€ B
OC. OHa coaep>XUT TONIMBHbIN XUKnep ¢ MK, BO3ayLLIHbIA XXUKep n
BbIXOZHbIE OTBEPCTMS C BUHTOM KayecTBa roptoyent cmecu. Kaxkaasa kamepa
cHabxeHa ' C, cogepxawent 'TXK, amMyIbCUOHHbIE TPYOKM C BO3A4YLUHbIMU
YXMKepamu, pacnbli/INTeNIn U KaHanbl.

YCKOPUTE/IbHBIA HAcoC COAepXXUT AmadiparMy, KpbIWKY W pblyar,
KMHEMaTUYeCKM CBA3aHHbIA C [ApOCCe/lbHOM 3ac/IOHKOM M auadparmMoi,
LLAPUKOBBIA KnanaH 1 pacrbi/InTeNn, BbIXOASALME B INaBHbIA BO34YLLHbIN
KaHa/ NepBMYHOM N BTOPUYHON Kamep. NyCKOBOe YCTPOWCTBO BK/IO4YaeT
YyNpaBAsioLWy0 Kamepy, COOOLLEHHYIO 4epe3 KaHa/sl C 3a4pocce/ibHbIM
NPOCTPaHCTBOM, 1 Anadparmy ¢ pery/siMmpoBOYHbIM BUHTOM.

B KpbilWwKe Kap6ropatopa pasMelleH LUTYLep nepenycka TonameBa C
YKNKNEepoM, LWTyLep nogayn Tonamea € (PUbTPOM M TOMJIMBHbLIN KnanaH
KMHEMaTUYeCKM CBA3aHHbIN C MOMn/iaBKoM. DKOHOMa3ep COAepPXXUT ynpas
NAIOLLYI0 Kamepy, COOOLEHHYIO C 3a4pOCCe/lbHbIM MPOCTPaHCTBOM, LUapw
KOBbI/ BMYCKHOW K/anaH M TOMMBHBLIA YXUKNep. B aKoHOCcTaTe MMetoTcA
TONJIMBHbIA YXXUKNEP U BNpbICKMBatoLWas TpyoKa, BbIXoadAwas B rnaBHbIN
BO3[YLUHbIA KaHa/l BTOPOWM Kamepbl. [lepexogHasi cuUCTeEMa BTOPWUYHON
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Kamepbl COAEPXXUT TOMJIMBHbIA N BO3AYLUHbIA XXUKNEPbl, COeANHUTENbHbIE
KaHa/1bl 1 BbIXOAHOE OTBepCTUe, pa3MeLLeHHOoe Haf APOCCe/IbHOM 3aC/TOHKOM
BTOPUYHOI Kamepbl. B Koprnyce CMecUTe/IbHOM KaMepbl HaXoasaTcs natpy
60K 0T6Opa paspexkeHns, NaTpyooK, PeryIMpPoBOYHbIA BUHT KayecTBa CMecK
1 6510K nogorpesa kapbtopaTopa. OCHOBHbIE XapaKTEPUCTUKKM KapbropaTopa
DAA3 21412 1107010 npmBefeHbI B Tabn. 2.1.

Kap6topatop OAA3 21081 npeaHasHaydeH ansg asuratend MeM3 245
aBTomMobouna "Taspma” 3A3 1102. Kap6topaTop BbIMO/IHEH ABYXKaMepPHbIM
C nocnefoBaTeNlbHbIM OTKPbITUEM 4pOCCeiei, 3MY/IbCUOHHOIO TUNa u cHab
YKeH cbOaslaHCMPOBaHHOW MOMIaBKOBO Kamepon, CUCTEMOW BEHTUNALUMK
KapTepa 1 Noforpesa 30Hbl 4POCCe/IbHOM 3aC/IOHKW NepBO KaMepb.

naBHasa po3uvpytowas cuctema. Tonmeo yepes punbtp 4 (puc.2.3) u
nronbyaTtbl KnanaH 6 NogaeTcs B NOMNIaBKOBYO kamepy. 13 NoniaBKoBOM
Kamepbl TOMJIMBO MOCTYNaeT 4Yepe3 r/laBHble TOM/IMBHbIE >XUKMEpbl 9 B
3MY/IbCUOHHbIE KONOALUbI M CMELIMBAaeTCA C BO34YXOM, BbIXOAAWMM M3
OTBEPCTUIM 3MY/IbCUOHHbIX TPYOOK 1, KOTOPble N3rOTOB/EHbI 3a04HO C I/1aB
HbIMW BO34YLLUHbIMU XUKepamu. Yepes pacnblinTenu 2 TonNIMBOBO34YLL
Has aMyNbCUA NONagaeT B Masible 1 6onbLume Any30pbl Kapbropatopa.

ApoccenbHble 3acnoHkn 8 m 10 coeguHeHbl MeXay CO060M TakuMm
06pa3om, UTo BTOpas Kamepa Ha4MHaEeT OTKPbIBATLCS.
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Puc. 2.3. Cxema rnasHbIX fO3UPYHOLLINX CUCTEM:
1 — rnaBHble BO3YLLHbIE XXNKNEPbI C MY IbCUOHHbLIMY TPY6KamMu;

2 — pacnbIINTeNn NepBol U BTOpoii Kamep; 3 — 6anaHCMPOBOYHOE OTBEPCTUE; 4
— TOM/IMBHbIN (OUNLTR; 5 — NaTPYOOK C XKMKNEPOM /18 C/IMBA HacTy TON/MBa B
TON/IMBHbIV 6aK; 6 — UrosibyaTbli KnanaH; 7 — nonsasok,;

8, 10 — apoccenbHble 3aC/IOHKU BTOPOA 1 MNepBoi Kamep; 9 — rnaBHble
TOM/INBHbIE XXUK/EpPbI

Cuctema Xonoctoro xofa 3abupaeT TOM/IMBO W3 3MYJ/IbCUOHHOIO
KO/104L,a Nnocsie rnaBHOro ToNMBHOIO Xnknepa 7 (puc. 2.4).
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Puc. 2.4. Cxema CUCTEMbI XONI0CTOrO XOfja U NEePEeXOfHbIX CUCTEM:

1 — 3NeKTPOMarHUTHbIV 3aN0opHbI KnanaH; 2 — TONJNBHbIV XXUKEP X0N0CTOro
X0[1a; 3 — BO3/YLLHbIV XXNK/ep X0/0CTOro XoAa; 4— TON/IMBHbI XXMUKNep
NnepexoAHo CUCTEMbI BTOPOW Kamepbl, 5 — BO3[YLLHbIV XXUKNep NepexoaHoii
CUCTEMbI BTOPOI4 Kamepbl; 6 — BbIXOJHOE OTBEPCTUE NEePEXOHO CUCTEMbI
BTOPOV Kamepbl; 7 — r/1aBHbIe TOM/IMBHbIE XXUKNEPbl; 8 — KaHas1 Nepexo/HOV
CUCTEMbI NMePBO Kamepbl; 9 — PerynMpoBoYHbIi BUHT KadecTBa (cocTaBa) CMecu;
10 — perynnpoBOYHbIi BUHT KOIMYeCTBa CMECK

TonamBo NOABOANTCA K XXUKEPY 2 C 3/IEKTPOMArHUTHLIM 3arnOpHbIM
K/lanaHoM 1, Ha BbIXOAe U3 XXMKJiepa CMELLMBAETCA C BO34YXOM, MOCTYyMar
LLIMM 13 NPOTOYHOIO KaHana v 13 pacLumpsitoLLeincs yactm anddysopa (ans
obecneyeHNs HOpMasibHOW PaboTbl KapbropaTopa Npu Nepexode Ha PeXxxum
XO0JIOCTOr0 X0A4a). DMYNbCUA BbIXOAUT MOJ, APOCCENbHYHO 3aC/IOHKY Yepes
OTBEpPCTUE, perympyemoe BUHTOM KadecTBa (coctaBa) cmecu 9; BuHTOM 10
perynupyeTcs KONM4YecTBO CMECH.

MNepexofHble cucTembl. INpy OTKPLITUN APOCCENbHBIX 3aC/TOHOK Kap6to
patopa [0 BK/AKYEHUA "rnaBHbIX A[03MpYHOLWKMX" CUCTEM TOMJIMBOBO3
AYLWHaA 3My/1IbCUA NOCTYMaeT:

B MepPBYIO KaMepy Yepes XXMK/ep X0/I0CTOro Xo4a 2 U BEPTUKasIbHbIV
KaHa/ MepexofHOM CUCTEMbl 8, HaxXOASLIMIACSA Ha YPOBHE APOCCE/IbHOWN
3aC/TIOHKW B 3aKPbITOM MOJIOXKEHWUU;

BO BTOPYIO KaMepy 4Yepe3 BbIXOAHOe OTBEPCTUE 6, HaXOAsLLeecs Yy Tb
BblILLIE APOCCE/IbHOM 3aC/IOHKM B 3aKPbITOM MOJIOXKEHUN.

TonnmBo NOCTynaeT M3 >XWUKnepa 4 4yepe3 TpybKy, CMeLUMBaeTCcs C
BO3YXOM M3 XXUKJ/iepa 5, NoCTynatoLmm Yepe3 NPOTOUHbI KaHas.

OKOHOMam3ep MOLLHOCTHbIX PEeXMMOB BKJ/IHOYAETCHA B paboTy npwu
onpejesieHHOM pa3pexXxeHnn 3a APOoccesibHOM 3ac/IoHKoM 8 (puc. 2.5).
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Puc. 2.5. Cxema 3KoHOCTaTa 1 3KOHOMai3epa MOLLHOCTHbIX PEXXUMOB:
1 — BO3AyLLUHaA 3aC/I0HKa; 2 — rNaBHble BO3AYLUHbIE XXUK/EpbI;

3 — BNpbICKMBaKLLaA Tpyba aKoHocTaTta; 4, 8 — ApocCe/ibHbIE 3aCNTOHKM BTOPOW U
NepBoii Kamep; 5, 7— rnaBHble TOM/MBHbIE XKUK/EPbl BTOPOW 1 NepBoit Kamep; 6
— TOM/INBHbIN XXUKJ/IEP 9KOHOCTaTa C TPYOKOM; 9 — KaHas1 MoABOAA pPa3peXxKeHns;

10 — anadhparma aKoHomawm3epa; 11 — lWwaprKoBbI KnanaH; 12 — TON/IMBHbIN
YKMKJ/ep 3KOHOCTaTa; 13 — TONIMBHbI KaHas

TonnmBo 3abupaeTcsi M3 MOM/JaBKOBOW KaMepbl Yepe3 LIapUKOBbIN
KnanadH 11, KOTOpbIA MNMOTHO 3aKpbIT MOKa Auadparma yhep>XuBaeTcs
paspeXXeHneM BO BMYCKHOM Tpyb6onposode. MNpu 3HaYNTENbHOM OTKPbITUN
[POCCeNIbHOM 3aC/MOHKN  pa3peXkeHMe HeCKONIbKO MafjaeT U Mpy>kKuHa
Avagparmbl 10 OTKpbIBaeT KianaH. TOMMBO, NPOXOAsLLee Yepes XXUKIep
3KOHOMaK3epa 12, fob6aBnsieTcss K TOMAMBY, KOTOPOE MPOXOAUT 4epes
rNaBHbI TONIMBHbIV XUKNep 5, o6oralas roptoyvyto CMechb.

DKOoHocTaT paboTaeT MpW MOSHOW Harpyske ABUraTtenst Ha CKOPOCTHbIX
peXnmax, 6/IM3KNX K MakKCUMasibHbIM, MPW NMOMHOCTBIO OTKPbITbIX APOCCe/lb
HbIX 3aCNIOHKax. TOMNIMBO N3 NOMNJ1aBKOBOI KaMepbl Yepe3 XXMK/ep 6 nocTynaeT
B TOMN/IMBHYIO TPYOKY M BbICacbIBaeTCA Yepe3 BMPbICKMBAOLLYO TPYOKY 3 BO
BTOPYHO CMeCUTE/IbHYHO Kamepy, oboraLias roptoyyo CMecCh.

Y CKOpPUTE/bHbIA HAacoC C MexaHM4YecKMM MpuMBOAOM, C Auadpar
moi 3 (purc.2.6), cpabaTbiBatoLLMIA OT pblyara 5 1 Kynayka 6, 3aKpernsieHHoro
Ha OCUK APOCCEe/IbHON 3aC/IOHKW NMEPBO KaMepbil.

Npun 3aKpbITOM APOCCeNbHOM 3ac/lOHKe MPYXXMHa OTBOAMT Anadparmy
Haszaf, U 3TO NPUBOAMT K 3arno/IHEHMIO TOMJIMBOM MOJIOCTM Hacoca 4epes
obpaTHbIN LWapuKoBbIA KnanaH 8. MNpu OTKPbITUM APOCCE/IbHON 3aC/TOHKW
Kyna4oK [eiCTBYeT Ha pblyar 5, a guadparma 3 HarHeTaeT TOM/IMBO Yepe3
LIAPUKOBLIA KnanaH 2 W pacnblivtenim 1 B CMecUTe/lbHble Kamepsbl
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Kap6lopaTopa, o6orailasi roprouyto cMech. Mogaya YCKOPUTENBLHOMO Hacoca

He perynnpyetca n 3aBUCUT TOJIbKO OT I'IpO(*)I/II'IFI KyJ/1layKa.
1

7? “ %

9 8 7 6

Puc. 2.6. Cxema yCKOpPUTENILHOIO Hacoca:
1 — pacnbiMTenn; 2 — WapuKOBbI KanaH nogayu TonanBea,;
3 — Anapparma Hacoca; 4 — TonKaTesb; 5 — pblvar npneoaa; 6 — Kynayok npreoia
Hacoca; 7, 9 — poccesibHble 3aC/IOHKW NEPBOIA U BTOPO Kamep;
8 — 06paTHbII LWapMKOBbIA KianaH

JKOHOMan3ep NPUHYAUTEIbHOrO XOMOCTOr0 Xo4a OTK/YaeT CUCTeMY
XOJI0CTOro X04a Ha NPUHYAUTENIbHOM X0/10CTOM X0A4y (BO BPeMSi TOPMOXKEHNS
aBTOMOOW/IA ABuraTenieM, NMpu ABVXKEHUU MOA YK/IOH, MPU MepekTyYeHnN
nepegay), NCK/IK0Yas BbIBPOC OKMCHY Yrneposa B aTMocepy.

Ha pe>xnme npuHyanTeNbHOro X0/10CTOr0 Xofda npu 4actoTe BpalleHus
KosieHyaToro Basia 6oniee 1700 MMH 1 Npy 3aMKHYTOM Ha «Maccy» KOHLIEBOM
BbIK/llOYaTese Kap6topaTopa (nepganb OTnyLLEeHA) 3arnopHbIA
3NeKTPOMarHMUTHbIM KnanaH BbIK/IKYaeTcs, nojaya Tonamsa npepbIBaeTcs.

Mpy  CHWXEHMW 4YacTOTbl BpalleHUs  KOJleH4yaToro Basla Ha
NPUHYANTENBHOM X0/10CTOM X0y Ao 1900..1400 MuH * 610K ynpaBieHns
BK/IHOYAET 3/1EKTPOMarHUTHbIMA  3anopHbI  KnanaH (XOTA  KOHLEBOWA
BbIK/ItOUaTe b BK/KOUEH Ha maccy). MNpu aToM HauMHaeTcAa nogadva Tonanea
yepes XXUKMep XOJsI0CTOro Xofa, W ABuratefnlb MOCTEMEHHO BbIXOAUT Ha
PEXXNUM XOJI0CTOro Xoa.

NMyckoBOoe YCTPOWCTBO. Pblyar ynpaBneHUs BO3AYLIHOW 3ac/OH
Kow 4 (puc. 2.7) nmeeT Tpy Npourns.

Ero HapyxHas KpomMka M BO3[eACTBYET Ha pblyar  YyrpaB/ieHUs
ApoccefibHbIMM - 3acfloHKamMu 11 4yepe3 pPeryiMpoBOYHbIA BUHT 10 u
obecrneumBaeT 3anyck XOJ/IOAHOrO [ABwuratena wn Heobxoanmoe [fasee
MOBbILLEHWE YaCcTOThbl BPaLLeHNA KOMIeHYaToro Basia gsurartens. BHyTpeHHue
npodgmnn K 1 A BO3AEACTBYIOT Ha pblyar 6 BO3AYLIHOW 3aC/IOHKN W
[OMNYCKatoT ee OTKPbITUE MPU MPOMEXYTOUHbIX MOIOXKEHUAX pblyara 4 Ha
OnpesesieHHYO BENTUYMHY.
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Puc. 2.7. Cxema NyCcKOBOro yCTPOCTBa Kap6ropaTopa:
1 — anadparma; 2 — perynmpoBOYHbIN BUHT; 3 — LUTOK Anadparmbl;
4 — pblyar yrnpasneHns BO34YyLLUHOW 3aC/IOHKON; 5 — BO3AyLUHas 3aC/I0HKa;

6 — pblyar BO34YyLLHOM 3aCNOHKN; 7 — BO3BpaTHasi NPY>XNHa BO3AYLLHOM
3aCNOHKN; 8 — TAra pyKoATKN NpMBOAa BO3AYLLIHOM 3aCNOHKN; 9 — cToMnop
PErynmpoBOYHOro BUHTA; 10 — perynmpoBOYHbIA BUHT MPUOTKPbIBAHNS
[pOCCeNIbHOW 3aC/TIOHKM NEPBOI Kamepsbl; 11 — pblyar ynpaBneHus
ApOCCeNbHbIMUM 3aC/TIOHKaMK; 12 — apoccefibHas 3ac/IOHKa NepBOii Kamepbl,
K — HMXHUIA npodhnb nasa pblyara 4 orpaHUyYeHns MakCUMasibHOro
I'g)I/IOTKprBaHI/IFI BO3/1yLLUHOW 3aCIOHKK; A — BepXHWI Npocthnb Nasa pblyara 4,
o6ecneymBaroLLN MeXaHNYECKOE OTKPbITME BO3AYLLHOM 3aC/IOHKN; M — KpOMKa
pbluara 4 Ans obecrneyeHns NyCcKOBOr0 3a30pa APOCCENbHOM 3aCIOHKW NepBOA
Kamepbl

Npwn NoBopoTe pblyara ynpa.feHUs BO34YLUHOW 3aC/IOHKOW 4 NpoTuB
4acOBOM CTPEeNIKN paclUMPSAIOLLNIACSA na3 0CBOOOXKAAeT LWTUGT pblyara 6
BO3/[YLUHOW 3aC/IOHKW, W 3a cYeT BO3BPATHOM MPY>XWUHbI 7 3ac/lOHKa byaeT
YAEPXKNBATLCA MOMHOCTLIO 3aKPbITOr. OAHOBPEMEHHO pblyar 4 KpOMKoON M
NPUOTKPbLIBAET APOCCESIbHYIO 3aC/IOHKY NepBoit kamepbl. OCb BO34YLUHOM
3aC/IOHKN 5 CMelleHa, MO3TOMY BO3AYyLUHAaA 3ac/ioHKa Mocse 3anycka
ABUraTeNia MOXXeT MPUOTKPbIBATLCA MOTOKOM BO34yXa, pactarveas npy
YXUHY 7, 4TO NMPUBOAUT K 00eHEHNIO CMecU. Pa3pexkeHne 13 3agpoccesb
HOro NpPoCTpaHCTBa BO34eNCTBYET Ha gnadparmy 1 v LUTOKOM 3 NPUOTKPbI
BaeT BO3AYLUHYIO 3aC/IOHKY. PeryiMpoBOYHbIA BUHT 2 MO3BOMISIET pPerynm
poOBaTb BE/IMUYMHY MPUOTKPbIBAHUA BO34YLUHOM 3aC/IOHKWN. MakcumasibHas
BE/IMYNHA NPUOTKPbIBAHWS BO3AYLLHOM 3aC/IOHKU NPW 3anycke WU Nporpese
[BUraTensa 3aBUCUT OT NMPOMEXYTOUYHbIX MOJIOXEHUN pblyara ynpas/ieHuUs
BO3/YLUHOW 3aC/IOHKOI 4 NN OT WNPWHBI Nasa 3Toro pblyara.

BnoknpoBka BTOpoi Kamepsbl. [poccenibHas 3ac/ioHKa BTOPO Kamepbl
MOXXeT OTKPbIBaTbCSA TOIbKO MPWY OTKPbLITOM BO3A4YLUHOW 3aC/IOHKE pblvarom
6/T0KMPOBKM BTOPOW Kamepbl, YCTaHOB/IEHHbIM LLUAPHMPHO Ha pbiyare. Mpu
OTKPbIBaHUWN [APOCCE/bHbIX 3aC/IOHOK pblvar 6/1I0KMPOBKN BO3AENCTBYET

26



Yyepes pblyar npmeofda APOCCEeNbHOM 3ac/IOHKM BTOPOM KaMepbl Ha pblyar
ApOcCCeNIbHOWM 3aC/IOHKM BTOPOI KaMepbil.

MNpwn 3aKpbiBaHMM BO3AYLUHOWM 3aC/IOHKM ee pblyar Hapy>XHOW KPOMKM
BO3[EMNCTBYET Ha LUTUMT pblyara 6/I0KMPOBKM BTOPO Kamepbl 1 pa3obLuaeT
ero C pbl4arom, nNpu 3TOM JpoccefibHasi 3ac/ioOHKa BTOPOM Kamepbl
6110KMpyeTcs.

2.2.3. HasHaueHWe W NpUHLMN OEUCTBUSA
[OMNOJIHUTE/IbHbIX CUCTEM KapbiopaTopos

CuctemMbl  ynpaBfieHUA  BbIOPOCOM  BpedHbIX  KOMIMOHEHTOB,
npefHa3HayeHHble 4719 NpefoTBpaLLeHNA BbIOPOCOB B aTMOC(epy BpeHbIX
BELLECTB M XOPOLLEN SKOHOMUYHOCTU, COCTOAT 13 (puc. 2.8):

CUCTeMbl 06paTHON CBA3N;

CUCTeMbI peumpKynsaumm otpadoTtaswmx razos (POIN);

CUCTeMbI NoAMeLLNBaHUSA BO34yxa K oTpaboTaslumm razam (OI);

CUCTEMbI YNaBAMBaHWS MNapoB TOM/MBA CUCTEMbl BEHTUIALMU
KapTepa;

CUCTEMbl KOHTPO/IA 3a TemnepaTypon BO3fAyxa KaTa/IMTUYECKOro
HelTpanmsatopa Or.

AATYMK
aTrMoCcepHoro
AaBnenus

AaTYUK KOHTpONA
CMECK Ha XONOCTOM

AATUMK
AaBNEHUR BO
BYCKHOM
Tpy6onposoae

AaTunK ynpasneHus
XONOCTOro Xoaa

KnanaH ynpasnerus nporpesoM
(YKOPEHHbIA XONOCTOU X0A)

KNanaH oNepexeHuUs 3aKuraHus
Tipv XONOAHOM NycKke

DATYKUK YrNOBOTO
NONOXEHUA apoccens

AaT4mK
TeMneparypbi
BO3AYXa

KnanaH ynpasnenus
—~~ peuupyxy%numeﬁ

oTpaboTasLmx
rasos (POl
/)

W3~
L4 \./’xnanan ynpaeneHus
XONOCTOro X0Aa

KnanaH ynpasneHus
XONOCTOrO X0Aa

AATYKK YrNOBOTO NONOXEHUA
KONeH4arToro sana

AaTuMK TeMneparypobl

oxnaxgarouen XuakocTu AaTy¥K NogbemMa

knanana POl

KUCNOPOAHBIA V
AaTuMK CONpPOTHBNEHNE

Pwuc. 2.8. PacnonokeHue 3/1eMeHTOB TOM/IMBHOW CUCTEMbI
" CUCTEMBDI YTIpaBJ/IEHUA Bbl6pOCOM
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2.2.4. CuctemMa BEHTUNALMU KapTepa

B cuctemy BeHTUNsUMM KapTepa (puc. 2.9) BXOAUT KnanaH MosoXu
TeNlbHOr0 AaBNeHUsi, YMeHbLUAOWNA 3MUCCUI0 YTNIeBoAopoaa C rasamu,
NPOpPbLIBAOLLMMUCS B KapTep ABUraTens.

B8034YWHbLIY QHUNLTD PunbTp
KapTEPHbIX

rasos

BNYCKHOM
KonnekTop ~ —

nnyHxep

knanan
MONOWATENBHOMO
NABNEHUA

oTAeNMTENL
macna

S———— UACTHIK BO3ARYX

P K AOTEPHBIC (33bI

Punc.2.9. Cxema cnctemMbl BEHTUNALUN KapTepa

OCHOBHbIMM KOMMOHEHTaMW CUCTEMbl BEHTU/ISILLMN KapTepa Ha BCeX
aBTOMOOMNIAX SBNSKOTCA KnanaH MOMOXUTEbHOIO AaBNeHUs, UNbTP
KapTepHbIX ra3oB 1 CoeAMHUTENbHbIE LWNaHrN. Ha aBToMo6UNSIX ¢ Kapbtopa
TOopaMy (OUNbLTP KapTepPHbIX ra30B KPenuTcs K KOpnycy BO3AYLUHOro
nnbTpa, Ha aBTOMOGUNAX C BNPbLICKOM TOM/IMBA — Ha KPbILLKY pacnpeae
NNTENIbHOro Basa.
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Ha xonocTom xoay BO BMYCKHOM KOJI/IEKTOPE BbICOKOe paspsixkeHue K/,
CO37aeT COMPOTUB/IEHME MOTOKY KapTepHbIX ra3oB. [pu  60/bLLIOM
KO/IMYECTBE KapTepPHbIX ra3oB (HampuMep M3 3a NPO6/EM C MOPLUHEBbIMU

KO/MbLiAMM) cUCTEMA MepenyckaeT WX 4epe3 BO3AYLLUHbIA (UNLTP ANns
o6ecneyeHNst HOpMasIbHOr0 NpoLecca CropaHusi.

2.2.5. Cuctema ynaenuBaH1sa napoB TOMJIMBA

Cwucrtema ynaenmBaHus napos Tonsmea (puc. 2.10) cobupaeT Ton/me
Hble Mapbl U BO BPeMs paboTbl ABurartesss NoAmellnBaeT UX K FOTOBOWA
TON/INBOBO3AYLLHON CMecn. AKKYMY/IATOP MapoB NpeAcTaB/isieT coboi em
KOCTb, 3anO0J/IHEHHYI0 aKTUBMPOBAHHbLIM YrieM. HuKensnoxxeHHas UHMop
MaLuns MOMOXKeT MOHATL PaboTy CUCTEMBI.

BEHTUNALMOHHBIA

JnexTpoknanax ynpasneHua
KnanaH

OTCEYHOW KnanaH _
rnaBHoW Ao3upylouLed
CUCTEMBI

rnaBHas
nonnaskoBas Kamepa

UnK ]
TepMorpoKnaaka ‘J)K é
s
3axuraHus
A op:é’y fAT0pa K BO3AYLWHOMY
pexeHus dunbTpy
I 1 3aXuraHus
'- onnueo
TONNUBO i Jli— 1 _
Ee————) 1 I
nornnasok )
kapGlopaTtopa _.’
thopkamepbl yCKOpUTenbHbIA ——
Hacoc
nepBUYHan
Kamepa
Aanpdy3op  gropuunan P
¢opkamepbl Kamepa o
npueog /7 = Xuknep
ycKopUTe ibHOro
Hacoca Avagdparma
pasrpy3souHoro Ll
Kpbilwka Gaka Knanawa H

TONNUBHbINK GaK

aKKyMynsTop
napoB TonnuBa

[ByxxogoBow
KnanaH

K naTumky
TemnepaTypbl

Puc. 2.10. Cuctema ynasnmBaHuUs rnapos Ton/nBea
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MNpy BbIKIOYEHUN ABUraTenst 0TCEYHOM KanaH Kap6ropaTtopa coeam
HSAET MoJI0CTb NOMIaBKOBOM KaMepbl C aKKYMY/IATOPOM MapoB..

Korga pasuratesib nporpeeTcs, TepMOK/anaH BBepXy akKymynfaTopa
3aKpOEeTCH, COOTBETCTBEHHO OTKPOETCA pasrpysoyvHas AuadparmMa rnop
[laB/IeHVieM pa3psaXKeHA BO BMYCKHOM KOJ1/1eKTOpe.

[Mpn BbIK/OYEHUW ABUraTensa nogaya TOMJMBa Yepes r1aBHY 03U
PYIOLLYIO CUCTEMY OTK/IHOYaeTCA 3/1eKTPOK/IanaHoOM M UCKNKYaeT nonaja
HWe Ton/mBa B Anpy30p Kapbropartopa.

Korga pgaeneHve napoB TonmBa B 6Gake MPEBbLICUT YCTaHOBJ/IEHHbIN
YPOBEHb, OTKPOETCA ABYXXOAOBOW KnamaH W napbl TOonmvBa OyayT
NOCTYNaTtb B aKKyMYNATOP.

AKKYMY/IATOP COXpaHsAeT TOM/IMBHbIe Napbl A0 TeX Mop, NoKa OHW He
Oy4yT nofaHbl B ABUraTe b,

Pa3rpyska akkymynsatopa OCYLLECTB/ISIETCA  Yepe3  Aumadparmy,
ynpas/sieMyto TepMOK/1anaHoM: 0 TemnepaTypbl OX/1aXKAat0LLEN XXNAKOCTU
B 55 C BakyyMm OT BMYCKHOI0 KOJI/IEKTOpPa Ha Auadparmy He rnogaeTcs, npu
NPeBbILLEHNN 3TOW TemnepaTypbl Anadparma OTKPbIBAETCA N aKKYMYISATOP
NPOAYBaEeTCA CBEXMM BO34yXOM, YHOCA TOM/MBO W3 akKKyMy/nsatopa B
3a4poccesibHoe NPOCTPaHCTBO.

B0O3MOXXHOCTb BbIX04a U3 CTPOA CUCTEMbI YNaB/IMBaHNA NapoB ToMn/ansa
HeBe/INKa, NPU 3TOM 00bIYHO BbIXOAAT U3 CTPOSA LUMAHTU U aKKYMYSATOP
napoBs TOMN/IMBa.

2.2.6. ChcteMa KOHTpOsA TeMnepaTypbl Bo3ayxa Ha Bhnycke
(Mogenu c kapbropaTtopom)

CucTtema KOHTPONA 3a TemMnepaTypon Bo3fyxa Ha Bnycke (puc. 2.11)
obecneyrBaeT NPOrpeB BO34yxXa BO BPEMSA Mporpe.Ba ABuratens v rop
[lep>K1BaeT TeMnepatypy Ha Bnycke okono 40 C. 3To yny4ywlaeT ycnosus
ANA Cco34aHMNA KapbropaTopom ONTUMasIbHOro cocTtaBa TOM/IMBOBO3AYLLHON
CMecCw.

BanaHc mexXay KOMM4yecTBOM Ternsioro M Xo/fI0AHOro Bo3fyxa obecrie
4YMBAETCHA 3acC/IOHKO B KOpMyce BO3AYLIHOIO0 (uabTpa, YnpasisemMoro
Avadparmoi.

Tennblh  BO3AyX 3abMpaeTcss U3 NOJ KOXYyXa, HaKpbIBatoLLEro
BbIMYCKHON Konnektop. lMpu [AOCTMXKEHUM [OCTATOUHOW TemrepaTypbl
ABuratens fatyuuk rnogaeT CUrHan Ha KOHTPOJIbHbIN KnanaH, OTKPbIBatoLLniA
AOCTYN Bakyyma K AuadparmMe, M 3ac/ioHKa MepeknoyaeT Mecto 3abopa
BO3A4yXa.
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avadparma

KOHTPOMNbHbIA

3acnoHka Kxnanad

N

—

TeNNbIA
BO3AyX

Puc. 2.11. Cuctema KOHTPO/S 3a TeMMepaTypoi Bo3ayxa Ha BNyCcKe

2.2.7. CucTteMa ynpaB/ieHUs ONepPeXKEHUEM 3aKUraHus

Cuctema ynpaB/ieHUS OMepeXXeHNeM 3aKUraHUs npefHasHaveHa AN
onTMMM3aLUMM npouecca cropaHus (puc. 2.12).

SOy

onepexexve

anagparma A

npocraeka kapSlopatopa

! —'I’——-'I'—' K BO3AyWHOMY GunbTpy

TepMoKnanaH A (XenToii)

L‘] TKPLIBABTCA NPU TeMneparype
Huxe 60'C

Puc. 2.12. CxemMa cUCTEMbI YIPaBEHUA OMNEPEXXEHNEM 3aXKUTaHUA
(mopfenn c kapbropatopom)
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2.2.8. Cucrtema ynpaBfieHUs ApOCCcelbHOW 3aC/IOHKOM

CucTema ynpasfieHUs 4pOoCCe/ibHOM 3ac/ioHKoW (puc. 2.13) no3sonser
YMEHbLUNTL BbIOPOCHI C OTpaboTaBWIMMW ra3amu, 06/eryaeT 3anyck,
ynyuyLlaeT na1aBHOCTb X042 NpY MepPeKItoYEHNSAX N 3aMe/1IeHUN.

MNpy paboTe ABurateniss Ha XON0CTOM XOA4y BakKyyMm, B3ATblii nocne
Kapbropatopa, MofaeTcA Ha fAuadparmy yrnpasfieHUA 3ac/lIOHKON 4Yepes
KOHTPO/IbHbLIA  KnanaH Yycnokoutensa. [pyv 3aMeg/ieHMM 3TOT BaKyyMm
JIMKBUANPYETCA MOACOCOM BO34yXa Yepes3 >XMK/ep KarnaHa YCrnoKOUTeNs.
3acnoHka Me/1eHHO 3aKpbIBaeTCS.

3AMOK IaKUTaHus
npefoxpaHuTens ST

C/Kp T wB /
T0A e UK

BAT

KKy MY NISTOp
KnanaH I

ofopotos
Aapuratens

==
Avadparma
ynpasnexus
npoccenem Ll
Knanax ycnoxkourens | l
,—r—;\__\__, xapGropatop
KOHTPOMbHbIA Knanax
.
7N\
1 120}
T A=

Puc. 2.13. Cxema yrnpaBfieHUs 4poCCe/IbHOW 3aC/IOHKOWM

Bo Bpems 3anycka [BC knanaH 060poToB ABuratensd nogaeT BaKyym,
CO3aHHbIN 3a KapbropaTopoM, Ha guagparmy U Tem cambiM MNOBOpavMBaeT
3aC/TIOHKY Ha HY>XXHbIN yros.

2.2.9. KomneHcatop aTMOocepHOro AaeieHus

KomneHcaTop (puc. 2.14) npefctaBnsieT cob60M YCTPOMCTBO, KOTOPOe
KOHTPONIMPYeT KOMIMYECTBO BO34yxa, MoaBaeMoro B Masiblii U 60/bLUION
Andhdy3opbl NepBUYHON KaMepbl KapbtopaTopa U B 6onbluoi Andydysop
BTOPUYHOI KaMepbl. Kak To/fIbKO aTMoctepHoe AaBrfieHWe MOHU3UTCS
(Hanpumep npu NogbeMe B ropy), CMNbg)OH KOMMeHcaTopa OTKPOET KnanaH,
yBe/mumnBas rnogadvy Bosayxa Ans nogaep>kaHnsa 3agaHHoro coctaBa CMeCHm.
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HencnpaBHOCTb PaboTbl KOMMEHCATOpa 06bIYHO ABASETCA MPUUYUHOIA
o6oralleHNss cMecn (YepHbI AbIM Ha BbIX/I0ME) U NAOXON TArM ABUraTess
Npy ABMXXEHWUW B ropax. Ecnm Bbl nonaraeTe, YTo KOMMEHCATop HeUCnpaBeH, —
3aMeHUTe ero. KomneHcaTop pacnosio)keH Ha 3afHeli CTeHKe MOTOPHOro
oTceKa.

cunbcoH GunbTp
p—
T
. BEHTUNALMOHHOE
E oTBEpPCTUE
v —t
S — K kapbioparopy

TonKatenb KnanaHa knaradH

Puc. 2.14. Pa3pe3 TUNMYHOIo KoMMeHcaTopa aTMocepHOro AaBneHus

2.2.10. Hentpanusatop oTtpaboTaBLUnX ra3os

HenTtpanusatop (puc. 2.15) — yCTPOMCTBO, YyCTaHaB/IMBAEMOE B CUCTEMY
BbiMyCKa O0TpaboTaBLUIMX ra30B A1 YMEHbLUEHUA BbIOPOCOB BpefHbIX
BellecTB. HelTpanmsaTtopbl MOryT 6bIThb ABYX TUMOB:

a) ONA yMeHbLLeHUs BblbpocoB okmcu yrnepoga (CO) v yrnesofoponos
(CH);

6) ona ymeHbLUeHUA BbiopocoB CO+CH+okuck azota NO.

kopnyc

3anOpHOE KonbLUo

Puc. 2.15. Pa3pes3 KaTa/IMTUYECKOr0 HerTpanm3aTopa
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2.2.11. Cucrtema peuupkynsuum otpaboTasLInX ra3os

Cuctema peuunpkynaumm otpaboTtaBwmx rasos (POIN) (puc. 2.16)
yMeHbLUaeT cogepxkaHue okucn aszota (NO), nepenyckasd 4acTb 0Tpabo
TaBLUMX ra3oB Ha BMyCK gBuraTesns.

Ha mogensix gsvratenei ¢ kapbropatopamm cuctema POI™ cocTonT 13 Kna
naHa repenycka, AByX ynpasasoLWmMX KianaHoB 1 TepmokianaHa. KnanaH ne
penycka npuBoAMTCA B JENCTBUE BaKyyMOM, NPOXOASLLMM Yepe3 ABa KnanaHa
ynpas/ieHus, 1 repenyckaet Ol B 3aBUCMMOCTW OT Harpy3ku ABUraTens.

KnanaH ynpasneHus

K kapGlopatopy

K BMYyCKHOMY
KonnexTopy

b=

K kap6iopatopy

TepMoKnanau

KiianaH nepertycka

OT BbIAYCKHOTO
Konnekropa
—r

iy
K BNYCKHOMY
Konnexropy

Puc. 2.16. Cxema cuCTeMbl peLmpKynaumm oTpaboTasLLNX ra3os

A8 VCKTIOYEHNA PeuupKyNsaunMmM Ha XO/I0CTOM XO4y BakKyym oTom
paeTcs BblLLIE APOCCESIbHOM 3aCNIOHKMN.

[Npu paboTe X0M04HOr0 ABUraTens TepMoK/anaH OTKpPbIT U copacbiBaeT
BaKyyM C KfanaHa rnepernycka, TeM cambiM Mepenycka BO Bpems nporpesa
HeT. [pun OOCTMKEHUN ABUraTesieM TeMnepaTypbl cpabaTbiBaHUA TEPMOKNA
MaHa NoCnefHUIA 3aKpbIBaeTCA, M KanaH Mepernycka ynpaBnseTcs Kia
naHoMm A. KnanaH B HopmMasibHO 3aKpbIT. ['py 4OCTUXeHUM onpeaesieHHOro
paspexxeHns BO BMYCKHOM KOJIIEKTOpPe YynpassieHWe OCYLLeCcTBAsaeTCA
KnanaHamu A u B.

Ha mopensax pagurateneit ¢ BRpbICKOM cuctema POI coctonT u3
KnanaHa nepenycka, 3/IeKTPOMarHUTHOro KnanaHa yrnpasneHud, MY un
pasnyHbIX gatynkoB. B namate SMY 3a/10)keHa nporpamMmma ynpasneHus
NnogbeMOM KanaHa rnepenycka st BCex yC/10Buin paboThbil.
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2.2.12. Cucrtema nogMellnBaHUs BO3ayxa

CuicTema nogmelLvBaHns Bogyxa (puc. 2.17) npegHasHaueHa a1 ynyulle
HWS1 YCNOBUIA PaboTbl CUCTEMbI KOHTPO/SI 33 BbIX/IOMHBLIMU ra3amMu.

BO3AYX HA KNaNaH ynpasneHvs lawunuﬁ Koy C
o

o
o o
o o

e
=7 l

Knana ynpaenenvsa D knanaH c6peca A

! ° : j}] OTKPLIT

K BIyCKHOMY [0 °© npy Temnepatype
KONnnekropy Bblwe 55°C

0TCeYHOW KnanaH
y3en ynpaeneHms

K BOSAYWHOMY DUNbTPY

K BbINYCKHOMY

pecusep KOnNeKkTopy

Puc. 2.17. TunnyHasa cxema cUCTeMbI MOAMELLNBAHUA BTOPUYHOIO BO3ayXa

2.2.13. CucteMa KOHTpONSA TOMJIMBOBO3AYLLIHOW CMECH
NPU NepektoYeHUU nepegad

Cuctema KOHTPONASA TOM/IMBOBO3AYLUHOM CMeCU TMpu  MepekItoyveHnm
nepegay (puc. 2.18) npegoTBpallaeT ype3mepHoe oborauleHMe CMecu BO
BPeMs MepekItoYeHns nepeaay nam samea/ieH1N Xoaa asToMoous .

1
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y3en 3aXunraHma

ynpasnemns | l

Tepmopene
(BKMO4EHO Npu
TemnepaTtype

Huxe 70 C)

kap6ioparop

==

Knanam
ynpasnexmns

AATUNK CKOPOCTH

L
BMYCKHOW KONNEKTOp [—

Puc. 2.18. TunnyHasa cxema CUCTEMbI KOHTPO/IA 3a CMECHIO
Nnpuv Nepeksito4eHnn nepetay
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2.2.14. Cuctema obpartHOW CBA3M

Cuctema obpatHon cBsa3n (puc. 2.19) obecrneumBaeT ONMTUMa/IbHOE
NPUIrOTOB/IEHNE TOM/IMBOBO3AYLLUHOM CMECK B Pa3HbIX YC/I0BUAX PaboThbl
ABurartens.

AaTYMK TeMnepaTypbl BO3ayXa
Ha BMycke

e l

h &
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]

K KnanaHy ynpasneHus
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COMEeHOUA knanaxa A (TONLKO ANSA BLICOKOrOpPbA)
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7 7] ) xniov B
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5 anK I,—.r ;
= K 3aMKY 32KUranus
B [:‘ rKnanax B |
i yNpasneHus
I BO3YXOM
— y3en ynpaBnesus
! BaKyyMHbIA
coneHoug
knanaHa B el |
ypasHuTensHoli '
6ak B 3/6 e
K kapStopatopy KUCMOPOAHbBIA ./—l
mr AT & Tepmopene e
BKIIIOYEHO NPW TemnepaType
BbINYCKHO Huxe 70°C
KonnexkTop
knanax ynpasnexus B

(TONLKD ANSt BbICOKOropbA)
WK KnanaH ynpasneHust O ,

- / AATUUK CKOPOCTH
BKNIOMEH NPY CKOPOCTU HWKE 16 Kkm/u
/
7
- - I

KaTanUTUMECKNIA HelWTpanu3aTop

K 3aMKy 3aXXUraHus

Puc. 2.19. Cxema cucTembl 06paTHO CBA3N

2.2.15. CucremMa Bbinycka NPOAYyKTOB CropaHus

CwucTtema Bbinycka npoayKTos cropaHusa (puc. 2.20) npegHasHadeHa gns
CHWKEeHUSI TOKCUYHOCTM 0TPaboTaBLUMX ra30B U LYMHOCTU BbIMyCKa.
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TENNOBAA 3dLWTa

TMyWMTens

ranka

L

npoknajka <9
npMeMHan

CAMOKOHTPALARACA
ranka

Pwuc. 2.20. CncTema BbiMycKa NPoAYKTOB CropaHus

KOHTpOJ'I bHbl€ BOMpPOCHI

Knaccunukaums n cxembl KaporopaTopos.
O6Lee yCTPOIACTBO KapbropaTopa.
UT0 Ha3blBaeTCcA KapbropaTtopom?
HasHaueHue cuctem Kapbropartopa.
MOACHUTL NPUHUMN AENCTBUS NPOCTeLIero Kapbropartopa.
. HasHayeHue v npuHUMN [EACTBUS AOMONHUTE/bHBIX CUCTEM
Kapb6topaTopa.

7. Tlepeuncnute OCHOBHblE CUCTEMbI COBPEMEHHbIX KapbropaTopos.

8. HasHauyeHue, yCTPOMCTBO U MPUHLMN paboTbl CUCTEMbI XO/10CTOrO
Xo/a B KapbropaTope.

9. HasHayeHMe, YCTPOMCTBO M  NpUHUMN  PaboTbl  raBHOM
[03MPYIOLLIe CUCTeMbI B KapbropaTope.

10. HasHauyeHWe, YCTPOWCTBO M MPUHUMN paboTbl 3KOHOMam3epa B
KapbtopaTopax.

11. Ha3HauyeHWe, YCTPOMCTBO M NPUHUMN PaboTbl YCKOPUTESIbHOIO
Hacoca B kap6topaTopax.

12. HasHayeHWe, YCTPOMCTBO M NPUHUMUN AEeACTBUA HEUTpanim3aTopa
0TpaboTaBLLNX ra3oB.

13. HasHauyeHue, yCTPOMCTBO U NPUHLNM AeNCTBUA cucTembl PO,

14. Ha3HayeHWe, YCTPOMCTBO U NPUHLNM AENCTBUA CUCTEMbI BbIMyCKa
or.

N
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3. TOMJINBHbLIE CUCTEMBbI
C BINPbICKOM NIETKOIo TOIMNJIMBA

3.1. OCcHOBHbIE NPUHLUMMLI yNpaBneHna gpuratenem

ABTOMOOW/IbHBIN ABUraTeNb NpeacTaBnseT Co60M CUCTEMY, COCTOSALLYHO
N3 OTAENbHbIX MOACUCTEM: CUCTEMbI TON/IMBOMOAAUM, 3XKUTAHUSA, OX/TaXKAe
HUA, CMas3kn 1 T.4. Bce cucTemMbl CBA3aHbl ApYr C APYroM v npu oyHK
LIMOHMPOBaHUM OHM 06Pa3yroT eANHOE Liesoe.

YnpaeneHve [BuraTefieM Hesb3sa paccMatpveBatb B OTpbiBe OT
ynpaB/fieHns aBToMo6unem. CKOPOCTHbIe U Harpy3ouHble peXxnmbl paboThbl
ABUratens 3aBUCAT OT CKOPOCTHbIX PEXWUMOB [ABWIKEHWS aBTOMOOWIS B
Pa3/INYHbBIX YCNOBUAX 3KCMyaTalmn, KOTOpble BK/IOYAKOT B Ce6S pas3roHbl
N 3aMef/IeHUNs, [OBWXKEHWEe C OTHOCUTENIbHO MOCTOAHHOW CKOPOCTbLHO,
OCTaHOBKM.

BoanTenb M3MeHsIeT CKOPOCTHOW W Harpy3ouHble PeXXMMbl ABUraTens,
BO3JENCTBYS Ha [POCCE/IbHYK 3aC/IOHKY. BbIXof4Hble XapaKTepUCTUKMU
ABUraTensa npuv aTOM 3aBUCAT OT COCTaBa TOMN/IMBOBO3AYLUHOW CMeCU 1 yrna
ONepeXXeHUs 3aKnraHus, yrnpas/eHne KOTOPbIMU 06bIYHO OCYLLIECTBNSAETCA
aBTomMatmyecku (puc. 3.1).

Bbnok ynpasneHus

I

CurHanel (nMnynbebl)
DaTYNKOB yNnpasneHuns

——————— TIITT RN -

BoauTenn i Asurarens — KN — Va
I
)

& i ]

Puc. 3.1. Cxema ynpasneHs aBTOMOOWU/IbHbIM ABUTATENEM:
OCAY — 3neKTpoHHasa cMcTeMa aBTOMaTUYeCKOro yrnpas/ieHNs;
KI — Kopobka nepegay; V, — CKOPOCTb ABM>XEHUSA aBTOMOOW/ISA

Cxema pBuratens Kak o00beKTa aBTOMaTW4YeCcKOro yrpas/ieHUs
npueegeHa Ha puc. 3.2.

BxogHble napameTpbl (Yrosn OTKpIilTI/IFI APOCCENbHON 3aCNOHKM  ,, YTON
OMepeXKeHns 3aXUraHnsa , LMKI0BOW pacxog Tonnmea G, U Ap.) — 310 Te
napamMeTpbl, KOTOPbIE BAVAKOT Ha NMpoTeKaHue paboyero uukia gsurarens.
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VX 3HavyeHUA onpefensrTca BHELUHUMU BO3A€I7ICTBI/IFIMI/I Ha ABUrartesb CO
CTOPOHbI BOANTENA NN CUCTEMbI aBTOMAaTNYECKOIo ynpas/€HUA, NMO3TOMY
OHW Ha3bIBaKOTCA TakK>XKe yNnpaBIAoWNMN.

Cny4yanHile

EiOSM)LLtI,eHM\FI

LR L
v & [Pa JEF
£ E__) 8 - —bge T 5
G Neuratens S s
I =20 Grp = CO (g 2
>< Q, L ] . — Q_
(wA] g : . c—g o)
\ . / C

Puc. 3.2. Cxema aBurartens
KaK 06beKTa aBTOMaTUYECKOro yrnpas/ieHns

BbIX0AHblE NapaMeTpbl, Ha3blBaEMbIE YNPaBASEMbIMU, XapaKTepuU3yrT
COCTOsIHWE ABuratens B paboyem pexkmme. K HUM OTHOCATCA: YacToTa Bpa
LLEHNS1 KOJIEHYATOro Basa, KpyTAWMA MOMEHT M,, noka3aTeNb TON/IMBHOM
9KOHOMUYHOCTM g, WU TOKCMYHOCTU OTpaboTaBLUMX ra3oB (Hanpumep
cogep>xaHmnsa CQO), a TaKKe MHOr1e apyrue.

Kpome BXOAHbIX YNpaBAsOWMX MnapameTpoB, Ha ABUrateslb BO Bpemsi
ero paboTbl BO3AENCTBYHT C/ydaiiHble BO3MYLLEHWUS, KOTOpble MELUaT
ynpaBieHntio. K HUM MOXXHO OTHECTU U3MEHeHMe napameTpOB COCTOSHMS
BHeLWHeN cpedpbl (TemnepaTypa 1, aTMOCHEpPHOE AaBfieHMEe p, BNAXKHOCTb),
CBOMCTB TOM/IMBa 1 Macna u T.4.

Ona pBuratens BHYTPEHHEro CropaHusi XapakKTepHa Mnepuoanyeckas
MNOBTOPSeMOCTb paboumx UMKNoB. Kak 00BLEKT YynpaBfeHWUs [ABUratesib
CUMTAETCS HENMHEMHbIM, TaK KakK peakuusi Ha CYMMYy /H0ObIX BHELIHUX
BO3JENCTBMA He paBHa CyMMe peakuMil Ha Kaxaoe M3 BO3AENCTBUA B
OTAENbHOCTU. YunTbiBasA, 4TO ABWrate/lb B YC/IOBUSIX TOPOACKOW e3[bl
paboTaeT Ha HeCTaUMOHAPHbIX PeXXMmax, BO3HMKaAET npobseMa onTumasb
HOro ynpaBneHUst UM. BO3MOXXHOCTb OMTUMa/IbHOrO YrpaBneHusl OBura
Te/IEM Ha HECTaLMOHAaPHbIX peXXnmax rnosiBuIach ¢ pasBUTUEM 3NEKTPOHHbIX
CUCTEM yrpaB/ieHUS.

N3 3a CNOXHOCTU KOHCTPYKLUUMK, Hanyums [OMYCKOB Ha pasmMepbl
[eTanen ABUraTesin O4HOM N TOW >Xe MOAENN UMEKT pas3NINyHble XapaKTe
pUcTUKN. Kpome Toro, No KOHCTPYKTMBHbLIM NapamMeTpam (CTeMeHb CXKaTus,
reoMeTpusi BMYCKHOIO W BbIMYCKHOIO TPaKTOB W T.4.) OT/IMYalOTCA U
OTAeNbHble LNANHAPLI MHOTOLW/TMHAPOBOIO ABUraTeNs.
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ABTOMOOW/bHBIA  ABUraTeslb NpPeACTaBNsAeT €060  MHOrOMepHbIN
00BEKT yNpaB/ieHUs, TaK KaK YMC/I0 BXOAHbIX MapaMeTpoB Y Hero 60sblue
OIHOTO WM KaXAbli BXOAHOM nNapaMeTp BO3/AEihCTBYeT Ha ABa W 6onee
BbIXOAHbIX. B TakoM cny4vae cucTema YnpaB/ieHUS TakXe [JO/MKHA OblITb
MHOrOMEpPHOA.

Upe3BblyaiHO LLUMPOKOE pacnpocTpaHeHe aBTOMOOWIIbHBIX ABUraTenein
npeaonpeaenio U 60bLLI0e Pa3HOO6Pa3ne UX KOHCTPYKLUMIA. ECTECTBEHHO,
3TO NPUBOAMUT K MHOrOBapuaHTHOCTU CUCTEM YynpaBfeHus. Tak, ecnn B
KapbropaTopHbIX CUCTEMaX TOM/IMBOMNOAAUN MPAKTUYECKM HE MCMO/b3YEeTCSs
ANEKTPOHMKA, TO COBPEMEHHbIE CUCTEMbI BMPbLICKMBAHUA  TOM/MBaA
CO3/1aK0TCS TO/IbKO Ha OCHOBE YNpPaB/fieHNSA 3/IEKTPOHHbLIMU CUCTEMAMMU.

C Apyromn CTOPOHbI, Pa3BUTUE 3NEKTPOHHbIX CUCTEM YMPaB/IEHNA MOXKET
CTUMY/INPOBaTb MOSAB/EHNE HOBbIX KOHCTPYKTMBHbIX PELUEHUIA MPOEKTU
PYEMbIX ABUraTene.

3.2. Cuctembl aBTOMaATUYECKOro ynpaBneHnA 9KOHOMan3epom
NPUHYOUTENTIbHOro X0N0CTOro xoaa

MNpn ABVXXEHUW B FOPOACKUX YC/OBUSIX A0 YETBEPTM BCEr0 BPEMEHMU
ABUratenib paboTaeT B peXXume NPUHYAUTENBHONO XO/I0CTOro Xoda. dTO
NPOUCXOAUT MPU TOPMOXKEHUWN ABUraTesieM, NepekItovYeHnn nepegad, Asu
YKEHNW aBTOMOOW/IA HaKaToM U T.4. B aTUX pexkmmax ApoccenbHas 3ac/ioHKa
KapbtopaTopa 3akpbiTa (negasb ynpaBieHUs [POCCeSlbHOM  3aC/IOHKOWA
MO/THOCTBIO OTMYLLEHA), YacTOTa BpalleHUs KOMeHYaToro Basia gpurartens
NPeBbILLAET YaCTOTY BPaLLEeHUs ero caMoCTOATENIbHOIO X0/10CTOr0 X0Aa.

Ha npuHyanTensHOM XO0/M0CTOM XOA4Y KOJNEHYaTblii Ban ABuUratens
BpaLlaeTcs 3a CYeT KMHETUYECKOW 3Heprmm asToMOOWMNSA. ABTOMOOGW/Ib
ABUXKETCA C BK/IKOYEHHOW Mepeaveit U oTNyLLEHHOW Nejanbio yrnpaBieHns
[POCCeNbHOM 3aC/IOHKOW, MO3TOMY [BWUrateslb PacxogyeT TOMJMBO, He
BbINO/THSASA NO/IE3HON PaboThl. B peXxnme NpMHYAUTENBHOIO X0N0CTOro Xoa
OT ABuUratens He TpebyeTca oThaya MOLLHOCTU, a CropaHue roproyeit cmecu
NPUBOANT TOMbKO K 3arpsA3HEHUIO OKpy»XKarowien cpefbl. B pesynbtarte
ObICTPOr0 3aKpbITUA LPOCCE/IbHOM 3aC/IOHKM roptodast CMecb nepeobora
LLLAETCA M TOKCMYHOCTb 0TPaboTaBLLMX ra30B YBE/NYMBAETCS.

NS CHMKeHUs1 pacxoga TOMMBa, YMEHbLUEHUS TOKCMYHOCTU OTpabo
TaBLUMX ra3oB Ha rpy30BbIX W JIETKOBbIX aBTOMOOUIAX NPUMEHSAIOT 3/1eK
TPOHHbIE CUCTEMbI aBTOMATUYECKOI0 YrNpaB/ieHNsA 3KOHOMa3epoM NpuHy
antensHoro xonoctoro xoga (CAY3IMXX), KoTopble npegHasHayeHbl 415
NpeKpaLleHnsa nogaynm TOM/IMBa B PEXUME MNPUHYAMUTENBHOIO XO0/1I0CTOr0
Xoja.
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B coctaB CAY3IMXX BXOAUT 3MEKTPOHHbIN 610K YrpaBneHus!, 3/1eKTPO
MarHUTHbIA KnanaH M KOHLUEBOW BbIK/OYaTelb kKapbropatopa (puc. 3.3, 3.4)
(MUKpOBLIK/IOYaTe b, AaTYNK BUHT U T.M.).

Puc. 3.3. Pa3melleHMe aTUMKOB NOJSIOXKEHNSA APOCCE/TbHOMN 3aC/TOHKU
Ha KapbropaTope:
a — MUKpPOBbIK/IOYaTeNb; 6 — JaT4nK BUHT; 1 — OrpaHNYnTE b X04a pblyara
ApOCCe/IbHbIX 3aC/IOHOK; 2 — pblyar NpMBOAA APOCCe/bHbIX 3aC/IOHOK;
3 — pblyar MMKPOBbLIKNOYaTENS; 4 — MUKPO BbIK/IKOYATESb;
5 — BMHT KpenneHus

A1 R2 VD3 +
VD1
R4 IVTS
Vil
) ‘ (1o
o Bl [Ged [
vTE ~N
Al ‘ A2 8 sq 1\
o - i
A RE X1
2 1 3 X A
9 ir Py X3
6 5 164 ——]
voz| ({7 -\&4 vosZ8 vis| & l__x)“ I
>d 1

Pwuc. 3.4. MpuHumMnuanbHaa cxema 6/10Ka ynpasneHns IMXX25.3761
n cxema coeanHeHna CAY IMNXX:
Al — mukpocxema K4251K2; A2 — mnkpocxema K425HK1;
Cl1—-K739 1006 —0,15 MK®D; C2 — K22 5 M470—470 nd;
R1—-C2 29B — 0,125 OM; R2— MJ1T 0,125 — 3,3 KOWm;
R3—MJ/T 0,125—-1,6 KOM; R4 — M/T 0,125 — 8,2 KOm;
R5—-MJIT 0,125 — 100 kKOm; R6 — MJTT 0,5 —560 Om; VD1 [8141'1; VD2
VD6 Kfl =522 B; VT1VT5—KT315I;, VT2, VT3 - KT2036M,;

VT4 — KT3102b; VT6 — KT814l"; S1 — MUKpPOBbIK/OYaTe/ b

(paTumK NonoXKeHNs APOCCe/IbHOWM 3aC/TOHKN); 1 — KaTyLlKa
3aKUraHusA; 2 — aneKTponHeBmokianaH; X1, X2, X3, X4 — BbIBOAbI
610Ka ynpasneHnsa IMNXxX
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PeXX1M MpUHYANTENbHOI0 X0/1I0CTOro X04a OTNINYaK0T ABa NpU3HaKka:
yacToTa BpaLleHNA KOJIeHYaToro Bana Asurarens 60/bLUe 4acToThbl B
PeXxXnmMe X0s10CTOro Xo4a;
ApoccenbHas 3ac/ioHKa KapbropaTopa 3aKpbITa.

B KauecTBe [aT4MKOB MOJIOXKEHUS 4POCCE/IbHOWN 3aC/IOHKM UCMO/b3YeTCs
MUKpPOBbIKoUYaTesb (CM. pyc. 3.3, a) Wnm gatumk BUHT (CM. puc. 3.3, 6).

CAYIlXX pabotaeT cnegyrowmm obpasom (cm. puc. 3.4). [na onpe
[ENEHNS pexxrmMa MpUHYANTEeNbHOro X00CTOro Xo4a cny»at AaTUMKuK vac
TOTbl BpaLleHMs1 KOJleHYaToro Basia Asuratens v nosioXKeHNsa 4pocce/ibHOM
3aCNIOHKKU. VIHhopmauus 0 YacToTe BpaLlleHWs KOJIEHYaToro Basia noctynaet
B 6/10K ynpaBrieHns IMXX ¢ KaTyLlWwKn 3axuraHms (C nepBuYHOM 06MOT
KW). [JaTuMKoOM MOSIOXKEHNSA [APOCCENbHOM 3aC/IOHKN ABNSETCA MUKPOBbI
KoyaTeNlb Ha Kapobropatope. Ecnu  gpoccenbHas 3ac/oHKa OTKPbITa,
KOHTaKTbl MWKPOBbIK/OYATENS 3aMKHYTbl. pu 3aKpbITOM APOCCebHOM
3aC/TIOHKEe ero KOHTaKTbl PA30MKHYTbI.

Npy BO3HUKHOBEHMWN peXXnMma MpuHYANTEeNIbHOro X0/10CTOro xoda (emy
Yy pasHbIX [ABUraTesnieil COOTBETCTBYIOT pa3/iMyHble 4acTOTbl BpaweHUs u
3aKPbITUSA APOCCENbHOM 3aC/TOHKWN) 3M1EKTPOHHbIN 6/10K AaeT YrpaBnsAoLLni
CUMH&J/T Ha 3aKpbITUE 3/1EKTPOMarHUTHOIO WY MHEBMO3/IEKTPOMArHNUTHOrO
KnanaHa. Mpyn 3TomM nogaya ToMn/vBa 4Yepe3 CUCTEMY XOJIOCTOrO Xopa
npepbiBaeTcsA. ocne OKOH4YaHUA peXxnuma MPUHYANTENbHOrO X0J1I0CTOro
X043, Korfa npoucxoauT OTKPbITUE APOCCe/IbHOM 3aC/IOHKK N YacToTa Bpa
LLleHS1 Basla YBE/IMUYMBAETCH 3a CUHeT paboTbl r/1aBHOWM JO3MPYIOLLER cucTe
Mbl Kap6ropatopa, npu OOCTMDKEHUW OnpeesieHHOW 4acTOTbl BpalleHUs
KOMIeHYaToro Basla 3/IEKTPOHHbLIA O/10K [JaeT YnpaBnsAwowWniA curHan Ha
3NEeKTPOMarHUTHbIM KnanaH. HaunHaeTca nofgaya TonavBa yepe3 CUCTEMY
X0/I0CTOro XoAa Kapbroparopa.

CAYJIIXX rpy3oBbIX W NErkoBblX aBTOMOOWIEN HECKOSIbKO OT/N
4alTCA N0 a/IrOPUTMY YNPaB/IEHUSA, CXEME N KOHCTPYKTUBHOMY WCMOMNHE
HUI0. MpUHUMNVanbHbIE CXeMbl 3/IEKTPOHHbIX 6/10KOB ynpasneHna IMXX
NErKOBbIX M TPYy30BbIX aBTOMOOWMEN 3aBUCAT OT 3aKOHa YnpaB/ieHUS
3N1eKTPOMarHMUTHbIM KfanaHoM Kap6ropatopa, T.e. COOTHOLLUEHUSA 4acTOTbl
BpalleHMsl KOJIEHYaToro Basla ABuratenss W MOJIOXKEHUA [POCCENIbHOW
3ac/10HKM (cMm. puc. 3.3—3.7).

B 6ok ynpaeneHnsa 50.3761 (cMm. puc. 3.6) BXOAHOW cUrHan ¢ nepeumy
HOM OOMOTKM KaTyLUKWN 320KUTraHUs NOAAaeTcs Ha BbIBOA 4 MUKPOCXeMbl Al.
Ha BbiBOge 3 MUKpOCXeMbl A1 hOPMUPYOTCHA MMMY/bCbl MOCTOAHHOW 4NN
Te/IbHOCTW, YacTOTa NMOBTOPEHUSA KOTOPbIX COOTBETCTBYET YACTOTE BXOAHbIX
curHanos (o1 npepbiBaTensa). Ha TpaH3ncTopax VIl v V12 NOCTPOEH KIioY,
KOTOpbIA BO Bpems [AEeNCTBUA MMMy/bca Ha BXoAe MUKpocxembl Al
paspskaeT BpemAsafatolnii KoHgeHcaTop C1. B nayse mexxay nmnysibcamm
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KoHAeHcaTop C1 3apskaeTca yepe3 pesnctopbl R1 v R2. MakcumasibHoe
HanpskeHue, 4O KOTOPOro 3apsi»KaeTcsa KoHaeHcatop C1, yBennymBaeTca ¢
YMEeHbLLUEHNEM YaCTOTbI CUrHasa.

Ha TpaH3uctopax VI3 n VI4 nocTpoeH MOPOroBblil 3neMeHT. Korga
HanpsXXeHne Ha KoHaeHcatope (1 NpPeBLICUT OMOPHOE 3HayeHWe, paBHOe
npuMepHo 8 B, 3TN TPaH3UCTOPbI OTKPbLIBAKOTCS.
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Puc. 3.5. MpuHuunnanbHasa cxema 610Ka ynpasneHnsa IMNXX 1402.3733,
1412.3733, 1422.3733, 1432.3733 1 cxema coegnHeHnii CAY IMNXX:
R1—MJIT 0,5—10 KOm; R2 — MJ1T 0,125 — 2 KOwm;

R3, R4 —MJT 0,125 — 4,3 kKOM;R5 — MJ1T 0,125 — 510 KOwm;

R7 —MJT 0,125 — 62 kKOm; R8, R9 — MJIT 0,125 — 2 KOwm;
R10—-C2 36 0.125— 3,01 kOm; R11 CI13 16a— 1,0 kKOwm;

R12 —C2 36 0,125 — 4,32 kKOm; R13 — MJIT 0,125 — 2 KOwm,;

R14 — MJT 0,125 4,3 kKOMm; R15 — MJIT 0,125 — 200 Owm;

R16 — MJ1T 0,5—200 Om; R17 — MJ1T 0,125 — 200 Ow;

R18 — MJ1T 0,125 — 4,3 KOm; R19 — MJ1IT 0,125 — 10 KOwm;

R20 — MJ1T 0,125 — 100 kOm; R21 — MJ1T 0,125 — 200 Owm;

R22 — MJ/T 1—-330 Om; R23 — MJIT 0,125 10 KOwm;

C2 - KM 56 H90 — 0,068 Mmk®; C3 — K73 11 250B 0,47 MK®D;

C4 — KM 56 H90 — 0,068 Mkd; C5 — K53 14 10B — 15 MKP;

C6 — KM 56 H90 — 0,068 MK®P; VD1 — KC162A,
VD2,VD3, VD4 — KA103A; VD5 [8146; VD6, VD7 — KA103A,
VD8 — KC533A; VD9 — K103A; VD10 — K/ 1056; VT1 VT3 — KT31026;
VT4 —KT3107b; VT5 - KT3102b; VT6 — KT814B
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Pwuc. 3.6. MpuHunnnanbHaa cxema 6/10ka ynpasneHnsa IMNXX 50.3761:
Al — muKpocxema K425HK2; A2 — mnkpocxema K425HK1;
C1-K73 9 100B—-0,15 MK®D; R1—-C2 296 —-0,125 Owm;

R2 —MAT 0,125 - 3,3 KOM; R3—MJIT 0,125 —1,6 KOwm;

R4 —MANT 0,125 —8,2 KOm; R5, R10 — MT 0,125 — 100 KOwMm;
R6 —MJIT 0,5—-560 Om; R7, R8 MJ1T 0,125 — 3,3 KOwm,;

R9 — MJ1T 0,5—560 Om; VD1, VD6 — [18141'1; VD2 VD5 Kfl522B,;
VD8 — KA5226; VT1, VTS, VT6, VT7 — KT315I;, VT2, VT3 — KT2036M;
VT4 —KT31026; VTS — KT814['; S1 — MUKPOBbLIK/THOYaTE/ b,

1 — KaTyLIKa 3aKnraHus; 2 — NHeBMOK/1arnaH,

X1, X2, X4, X5, X6 — BblBOAbI 6/10Ka ynpaBneHnsa IMNXX

Taknm 06pa3om, NMpu YMeHbLUEHUM YaCTOTbl BXOAHOIO CUMHasa HUDKe
nopora BK/I0YeHNA KoHAeHcaTop C1 ycrneBaeT 3apAanUTbCA 40 HanpsXKeHUs,
NPeBbILAKOLWEro OrnopHOe 3HayeHWe MOpOoroBoro 3asemeHta. lMpu 3TOM
TpaH3ncTopbl VI3 u VT4 oTKpbIBAOTCA U yepe3 MUKpPocxemy A2 Ha 6asy
TpaH3uctopa V16 nogaeTcsi CUrHasl, KOTOPbIA OTKPbIBAET TpaH3ncTop V716
N, cnefoBaTeflbHO, TpaH3ucTop VI8, M Ha 3NeKTPOMarHUTHbIM KianaH
nogaeTcst HanpshxkeHue. IMpn coeMHeHMN WITeKepa X5 ¢ «maccon» (4vepes
KOHTaKTbl AaTymKa MOJSIOXKEHUA APOCCENbHOM 3aC/IOHKM) BXOAHOe Hanps
YKEHMEe Ha 3/1eKTPOMarHUTHOM KjianaHe W3MEeHSIeTCA B 3aBUCUMOCTU OT
4yacToTbl Ha BxoAe. Mpu oTK/IoYeHNN WwiTekepa X5 OT «MacCbl» 3aKPbIBAETCA
TpaH3ucTop V17, a TpaH3ucTop V15 oTKpbiBaeTcAa. COOTBETCTBEHHO OTKpbI
BaeTCA BbIXOAHOW TpaH3ucTop VT8. INpu 3TOM «+» OT aKKyMY/IATOPHON
b6aTtapen MOCTOSAHHO MOAK/OYEH K 3/IEKTPOMArHUTHOMY KanaHy He3aBu
CMMO OT YacTOTbl BXOAHOIO CUrHana.
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Pwuc. 3.7. MpuHuununanbHas cxema 610Ka ynpasneHnsa IMNXX
aBTomobunein 3J1:
Al, A2 — mukpocxembl K140Y J1A; R1, R19, R25 — MJ1T 0,25 — 220 Ow,
R2, R5, R7,R16, R21, R22 — MJ1T 0,25 — 10 KOw,;

R3, R4, R6, R20, R23 — MJ1T 0,5 — 220 Om; R13 — MJ1T 0,125 — 82 KOw;
R14, R24 — MJ1T 0,25 — 2,4 kOwm; R15, R17, R18 — MJ1T 0,25 — 51 KOw,;
R26 — MJ1T 0,25 —-30 Om; C1,C2,C4 KM 56 HSO — 0,015 MKD;
C5— K40Y 9 200B — 0,15 mk®; C6 — K[ 1 H70 — 1000 nd,

VD1, VD4 VD7 KA1034, LU — KC139l; VD3 [814A; VD8 — KC533A,
VT1, VT2, VT4 —KT315I, VT3 — KT3102A,; VT5 — KT361I; VT6 KT829A;
VT7—KT503l, 1 AaTumK TemrepaTypbl OX/1aXKAatOLLEN XUAKOCTH;

2 — yKasaTe/ib TeMrnepaTtypbl BOAbl; 3 — J06aBOYHbIN PE3NCTOP;

4 — 3NeKTPOMarHUTHbIN KnanaH IMNXX; 5 — gaTumK NofoXKEHNS APOCCeNbHbIX
3acnoHok; X1, X2, X3, X5, X6, X7 — BbIBOAb! 6/10Ka ynpasieHns IMXX

B MMKpONpoueccopHOM cucTemMe ynpasB/eHUs 3akuraHna n XX
aBTomo6uns 31J1 431410 Ha Bxof, KOHTponnepa 8 (puc. 3.8) nocTtynaroT
CUrHanbl OT AAaTYMKOB 4acTOTbl BpallleHUs KOJIeHYaToro Basia [ABuUrartens,
TemnepaTypbl OX/1aKAAOWEN >KUOAKOCTU W MNOMOXKEHUSA  [ApPOCCe/IbHOM
3aC/IOHKMN, a TakKXXe OT JaTuuka HarpyskKu KOHTPOJ/1epa, K KOTOpOMYy U3
CMECUTe/IbHOW Kamepbl KapbtopaTopa nogaeTca paspexxkeHue. KoHTposep
Ha BbIXoe hopMMpyeT CUrHas ynpasneHnsa KnanaHamm ISMNXX,

Mpur yacToTe BPALLEHUS KOMEHYATOro Basia Apuratesnis 6osee 1100 MyH ?,
TemnepaTtype oxnaxaaroulen Xxmakoctn 6onee 60 C, NOMHOCTLIO NPUKPbI
TOW ApoccenbHOM 3acnoHKe (neganb YnpaBieHUst APOCCe/IbHOM 3aC/IOHKOM
OTNYyLLEHA) UM pa3peXXeHNN B CMeCUTENbHOM KaMepe Kapbropatopa 6osee
560 MM pT.CT. KOHTPO/1/1ep BKJ/IOYAET 3/IEKTPOMArHUTHbIE K/lanaHbl, KOTO
pble MepeKpbIBaOT KaHanbl Nojayn TOMAMBa B CUCTEMY XOJSIOCTOr0 Xoja
Kapb6topaTtopa (pexxnm TOPMOXKEHNSA ABUraTes1Iem).

Mpun yacToTe BpaLleHUst KoneH4yaToro Basia meHee 1000 MuH !, Temne
paType oxnaXkaatoLleit XXnakoctn meHee 60 °C, HE3aKpbITOW APOCCENbHON
3aC/IOHKe M paspexxeHUM B CMecUTEe/IbHOW Kamepe KapobropaTopa MeHee
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520 MM PT.CT. KOHTPO//IEp OTK/OYAET 3MEeKTPOMArHUTHbIE KamnaHbl U
ABUraTe/lb aBTOMATUUYECKM BO306HOB/ISIET PaboTy Ha XO/IOCTOM XOfYy.
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Puc. 3.8. Cxema coeguHeHNIA MUKPONPOLLECCOPHOM CUCTEMbI YNpaB/ieHNSA
3aKuraHnem n Irxx.
1- gacnpep,enmenb; 2 — KaTyLlKa 3a)KNUraHus; 3 — pe3epBHOe YCTPOMUCTBO
(Bnobpartop); 4 — koMmyTaTop; 5 — ykasartesib TeMnepaTypbl OX1axXAatoLLein
YXUAKOCTU; 6 — 3/1IeKTPOMarHUTHbIe KnanaHbl SMXX; 7 — BblKIKOYaTesib
3aKUraHus; 8 — KOHTPosep; 9 — AaTUNK NOSTOXKEHUS APOCCENbHOM 3aCNIOHKN;
10 — paTumK Hayana oTcyeTa; 11 — AaTyYMK YrnoBbIX UMMY/bLCOB; 12 — BUA Ha
pasbem gaTtunKa yrnoBbIX UMMNY/1bCOB

Pwuc. 3.9. bnok ynpasneHnsa 1102.3761
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Ha puc. 3.9 noka3saHo yCcTpoiicTBO 6/10Ka yrnpasneHusi 1102.3761. MoH
TaXX 6/10Ka yrnpaB/ieHUsI BbIMOJIHEH Ha MeyaTHOW narte, PacnonoXeHHOWN
BHYTPM N1acTMaccoBoro Kopnyca. 159 oxnaxaeHsa CUI0BOro TpaH3ncTopa
K HEMY MPUMBbIKAET MsacTuHa TennooTsos. LLiTekepHas Konoaka BbIMosHe

Ha 3a0HO C KPbILIKOM 6/10Ka, MMEILLEN LEeCTb Ma3oB AN1a Npoxoja LwTe
KepoB.

3.3. CucTtembl nogayun TONMBA C ANEKTPOHHBIM yrpaBfeHneMm

3.3.1. Kapbiopatopbl C 3/1€KTPOHHbIM YNpaBieHUeM

TUNUYHBLIM NPUMEPOM 3/IEKTPOHHOIO Kapbropatopa ABNSeTCS CUCTEMaA
«Ecotronic» (puc. 3.10) — yCTPOMNCTBO, COXPaHSOLLEE CTEXMOMETPUYECKNIA
cocTaB paboyen cmecn (KoadhdumumeHT n3bbiTKa Bo3gyxa X=1), obecneun
BalOLLee ONTUMa/IbHbIA COCTaB CMECUM Ha peXmmax Mnycka, Mporpesa
ABUraTens, OTK/KYeHWe Nojadn TOnavMBa Ha NPUHYAUTE/TbHOM XOM0CTOM

Xofly, a Takxke nopaepykaHue 3afaHHOW YacTOThbl BPALLEHMS KOJIEHYATOro
Bas1a B PEXXMME XO/1I0CTOr0 Xoa.
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Puc. 3.10. Cxema Kapb6ropaTopa € 3/1eKTPOHHbLIM YNpas/ieHNeM
cucTeMbl «Ecotronic;

1 — TPEXKOMMOHEHTHbIM KaTaIMTUYECKUIA HENTPaNn3aTop; 2 — AaT4uK
Kncnopoga; 3,4 AaT4MKmM COOTBETCTBEHHO TeMMNePaTypbl OX1aXKAAOLLEN
YKNAKOCTU U NOSIOXKEHNSA APOCCE/IbHON 3aC/TIOHKW; 5 — NpMBO/ BO34YLLHOM
3aC/NIOHKWN; 6 — 3N1eKTPONMHEBMATNYECKMIA MPUBOL, 4POCCENIbHON 3aC/TOHKM
NnepBUYHOM Kamepsbl; 7 — 6/10K ynpaB/ieHns
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Cuctema «Ecotronic» obecneynsaeT corsiacoBaHHOe yrnpas/ieHne 4poc
CeNbHOM M BO3AYLLUHOM 3ac/fioHKamun. Tak, npu nycke agpurartens ycraHo
BOYHOE YCTPOWCTBO MPUOTKPLIBAET [IDOCCE/IbHYHO 3aC/IOHKY Ha yron
MNPy KOTOPOM 06ecneynBaeTCd MaKCMMasilbHOE 3HaYeHME YacTOTbl BPaLLeHNS
B peXume XO0/I0CTOro Xxoga. Bo3sgyliHas 3ac/ioHKa 3aKpblBaeTcs [0
NOMIOXXeHUS, 0b6ecnevmBatoLero Xono4HbIA Nyck apuratens. Mocne nycka
ABUraTens [poccesibHasA 3ac/lOHKa aBTOMaTW4YeCKuM YCTaHaB/IMBAETCA B
NOSIOXKEHNE, KOTOPOE 3aBUCUT OT TeMnepaTypbl OXNaXAatoLLeir XNOAKOCTW.
Mo mepe nporpeBa YCTaHOBO4YHblE YCTPOWMCTBA MOCTEMEHHO 3aKpbIBalOT
APOCCenbHYH 3aC/IOHKY U OTKPbIBAKOT BO3AYLLHYIO.

B pexxume NpuHYANTENIBHOIO XO0/I0CTOr0 Xofa ApoccefibHas 3ac/ioHKa
3aKpbIBaeTCA B OO/IbLUEN CTEMEHM MO CPaBHEHWIO C HOPMasibHbIM MO0
YKEHWEM MpU JaHHOW TemnepaType oxnaxaaroLlen xxugkoctn. ObpasosaHue
paboyeli cmecn npekpawaeTca. Mpy NosIBNeHUM Harpysku Ha ABurartesib
[POCCeNbHYHO 3aC/IOHKY MPUOTKPLIBAKT [0 MOMIOXKEHUSA, MPU KOTOPOM
nofgaya roptoyein cmecu B UWINHAPLI BO30OHOBNAeTCA. M0 TakKoMy >Xe
NpUHUMNY ob6ecnevymBaeTca MNpPeKpalleHne Mnogavyn ropryein cMmecu npu
Ka/TN/IbHOM 32)KMIraHUK NOC/1e BbIK/OYEHUS 320KUTaHUS.

Ona nogaepXkaHns CTEXMOMETPUYECKOrO COCTaBa roproyeil CMecn ucC
NoSb3yeTCs CUrHai gaTumka Kucnopoga (X 30HA4a), KOTOPbIA yCcTaHaBN
BaeTCA B BbIMYCKHOM TPy60MnpoBode. Y CTaHOBOYHOE YCTPOMCTBO Mpu 3TOM
N3MEHSAET MOJIOXKEHME BO3AYLIHOMW 3ac/ioHKW. Bo3gyliHas 3ac/oHKa
NPUOTKPbIBAETCA, ecnu npu paboTe aBuratensd Ha oboralieHHOW Cmecu
[AAaTUMK Kucnopoga (UKCUPYeT OTCYTCTBME CBOOOAHOrO Kucnopoga B
0TpaboTaBLUMX rasax ABuUraTess.

DNeKTPOHHbIN 610K ynpaBneHuss (IbBY), npeacTaBNAwoWNA coboi
MWUKPOMPOLLeCCOp C MOCTOAHHO 3anoMUHaloWMM  YCTPOMCTBOM, MKMeeT
YyCTPOICTBa BBOAA MHJ)OPMaLMK, CUHTE3a UH(OPMaLUKM 1 BbIBOJa KOMaH[
ynpasfeHns. AHasorosast MHQoOpMaLms OT JaTymKa NOSIOXKEeHU ApOoccelb
HOW 3aC/IOHKN U AaTumKa Kucnopoga npeobpasyetcs B LMpoByto. HacToTa
BpalLeHNA KOJIEHYaTOro Bania OnpefensieTca nyTeM npeobpas3oBaHUSA
BPEMEHHOI0 WHTEPBasia MeXay [ABYMsi MocnefoBaTe/ibHbIMU UMMY/NbCaMu
CUCTEMbI 3KMUraHWs. B NOCTOSAHHO 3arMoMKMHaloLWEM YCTPOMCTBE 3arnmncaHbl
[aHHble OMOPHbIX TOYEeK [N YCTAHOBOYHbLIX YCTPOWCTB MOJIOXKEHUSA
BO3AYLLUHOM M [POCCeNbHOM 3aC/IOHOK, 4acTOTbl BPaLLeHUs KOMeH4aToro
Bas1a, TEMMNepaTypbl OX/1aXKAAIOLLEN KNAKOCTU.

MNocne 06paboTKM MHDOPMaUMN BbIXOAHbIE CUTHa/bl YCUNNBAOTCA U
NOAATCA Ha UCMONHUTE/TbHbIE MeXaHU3MbI.

Cuctema «Ecotronic» nosyyaetr nmutaHMe OT 6GOPTOBOWM CeTU aBTo
mobuns.
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MpyMeHeHe KapblopaToOpPoB C 3/1EKTPOHHbLIM YrpaB/ieHUeM MO3BO/ISeT
NoAJepPXKaTb ONTUMasbHbIA COCTaB ropltoueli cMecu W ONTUMasbHOE
Hano/IHEHVE UWVHAPOB Ha Pas/IMYHbIX pPeXxumax padoTbl [ABUraTess,
MOBbLICUTb  TOM/IMBHYKD 3KOHOMMYHOCTb W  YMEHbLUUTb COAEP)KAHME
TOKCWMYHbIX BeLleCTB B OTPabOTaBLUMX ras3ax, MOBbICUTb HAAEXXHOCTb
CUCTeMbl TONIMBOMOAAYM, a TaKXKe 061erynTb TeXHUUYECKoe 06CyKMBaHMe
npu akcnayatauuun. OfHaKo 1 3Ta CUCTEMA MMEET Mpefen B OTHOLLEHWM
aflanTaLun K pexxnmam paboTbl ABUraTens.

3.3.2. DNEeKTPOHHbIE CUCTEMbI BMNPbICKUBAHWUSA TOMJ/IMBA

Knaccugurayus cucmem snpvickusanusi monausa. NpnMeHeHNe CUCTEM
BMPbLICKUBAHWA TOM/IMBA B3aMeH TPafMLUMOHHbLIX KapbropaTtopoB obecne
4YMBaeT NOBbILLIEHWE TOM/IMBHON 3KOHOMUYHOCTU U CHUXKEHNE TOKCUYHOCTH
oTpaboTaBLmx razoB. OHM NO3BO/IAKOT B 60/1bLUEN CTENEHM MO CPABHEHUIO C
KapbropaTopamu C 3/IEKTPOHHbLIM YMpaB/ieHNEM ONTUMU3NPOBaTL MPOLLeCC
cMeceobpasoBaHus. OfHAKO creflyeT OTMETUTb, YTO CUCTEMbI BMPbICKNBA
HUA TOMIMBA C/I0XHEEe CUCTEM TOM/IMBOMNOAAYN C UCMO/Ib30BaHMEM Kap6to
paTopoB M3 3a 60/bLLEr0 YMCa NOABUXKHBIX NMPELU3NOHHbBIX MEXaHUYECKUX
3/IEMEHTOB W 3/IEKTPOHHbIX YCTPOMCTB M TPebyrT 605ee KBanmugumum
POBaHHOI0 06CYXXMBaAHUA NPU IKCMTyaTauum.

Mo Mepe pasBUTUA CUCTEM BMPbLICKMBAHUA TOMMBA Ha aBTOMOOWIN
YCTaHaB/IMBA/INCb MeXaHUYecKue, 3/IEKTPOHHbIe, aHa/IoroBble U LUJpoBbIe
cuctembl. K HacTosILLEMY BpeMeHW CTPYKTYPHbIE CXEMbl CUCTEM BrPbICKMBA
HUA TOM/MBa B OCHOBHOM CTabunvanpoBannch. Knaccmdgmkaumsa crnoco6os
BMNPbLICKMBaHWSA TONIMBA U CTPYKTYPHasA CXxemMa nokKasaHbl Ha puc. 3.11, 3.12.

Bo snycKHOW Mo mecty o Buwmnap
rpySonposoa BAPLICKHBAHHA
f { £ B T
| Bnpucknsanue | . Pacnpeaenes-

tlenTpansHoe pe—— . HOC®
l ] <2 Y

Hecornaco- No momenty | O A aniCe

BANHO® BNPLCHABAHNA > H

Puc. 3.11. Knaccmdmkaumsa cnocoboB BNpbICKMBaHNA TOMMBaA
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Puc. 3.12. CTpyKTypHasa cxema CUCTEMbI BMPbICKVUBaHUSA
C NPOrpaMmMHbIM ynpas/ieHEM

MNpu pacnpefenieHHOM BMPbICKUBAaHUW TOM/IMBO MOJAETCA B 30HY
BMYCKHbIX K/anaHOB KaXXAoro UuuAMHApa rpynnamMmm  (QOpcyHOK 6e3
COrflacoBaHMsi MOMeHTa BMPbICKMBAHMS C NPOLEeccaMn BNyCKa B KaXKablid
LUnnnHAap (HecornacoBaHHOe BNPbICKMBaHWE) NN KaXKA0M (pOpCYyHKOI B on
pefesleHHbIA MOMEHT BPEMEHM, COrnacoBaHHbIA C OTKPbITUEM COOTBET
CTBYHOLUMX BMNYCKHbIX KMnanaHoB UMAMHAPOB (COrnacoBaHHOE BMPbICKK
BaHMe). CuUCTeMbl pacnpefenieHHOro BrPbICKMBAHUSA TOM/MBa MO3BOMAKOT
NOBbICUTb NPUEMUCTOCTb aBTOMOOW/IA, HALEXXHOCTb MYyCKa, YCKOPUTL Mpo
rpeB 1 yBe/IMYNTb MOLLHOCTb ABUraTens.

MNpwn pacnpegeneHHOM BMNPbLICKMBaHUM TOM/IMBa MOSABAETCA BO3MOXK
HOCTb NPUMEHEHUS ra304MHaMNYeCKOro HafayBa, pPaclUMpPATCA BO3MOX
HOCTW CO3[aHUs pas/INYHbIX KOHCTPYKLMA BIMYCKHOro Tpy6onposoja.
O[fHaKO y TaKuX CUCTEM MO CPaBHEHUIO C LIeHTPa/IbHbIM BMNPbICKMBAHUEM
6onblle MOrpewHoCcTb [03MPOBaHUS TOM/MBa U3 38 MasibiX LMK/I0BbIX
nogay. MIAeHTUYHOCTb COCTaBOB roproYeit CMecy No UMANHAPaM B 60/1bLLel
CTENeHM 3aBUCUT OT HEPaBHOMEPHOCTU [03MPOBaHMA TonamBa (DOPCYH
KaMu, 4em OT KOHCTPYKLMW BIMYCKHOW CUCTEMBI.

MNpn LeHTpasIbHOM BMPbLICKUBaHUM TOMN/IMBO MOAAeTCA OAHOM (DOPCYH
KO, yCTaHaB/IMBaeMOI Ha y4YacTKe [0 pa3BeTB/IEHNS BMYCKHOro Tpybonpo
Bofa. CyLLEeCTBEHHbIX N3MEHEHWNI B KOHCTPYKLUMUKM ABUraTens HeT. Cuctema
LLleHTPa/IbHOr0 BMPbLICKMBAHUA MPaKTUYeCKM B3aMMoO3aMeHsieMa C Kapoio
paTopoM K MOXET MPUMEHSATLCS Ha Y)XKe 3KCr/yaTupyemblX ABUraTensx.
Mpn UeHTPaNbHOM BMPLICKMBAHUM MO CPaBHEHMIO C KapbropaTopom obe
cneymBaeTca 60/blIass TOYHOCTb M CTabUNbHOCTb [03MPOBaHUA TOMMBA.
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OC06eHHO 3(h(heKTUBHA B OTHOLUEHUM TMOBbILLIEHUS TOM/IMBHOM 3KOHO
MWUYHOCTM CUCTEMA LieHTPaSIbHOMO BMPbICKMBAHWS TOMMMBA B COYETaHUN C
LNpPOBOM CUCTEMOI 3aKUTraHUs. KOHCTPYKUUS JaHHOW CUCTEMbI CYLLE
CTBEHHO NPOLLe CUCTEeMbI pacrpeaesieHHOr0 BrPbICKMBaHUS.

3.4. Cnctema Bnpbicka "K-JETRONIK" ("K-[>keTpoHuK")

Cwuctema Bnpbicka "K-JETRONIK" dwvpmbl BOSCH npefctasnseT co
60i MexaHNYeCKyH CUCTeMY MOCTOSAHHOIO BMpbICKa TOM/vMBa. TOM/IMBO Mog
flaBneHnemM nocTynaeT K (popcyHKaMm, YCTaHOB/IEHHbIM Mepes BMyCKHbIMU
KnanaHamy BO BMYCKHOM KOJ11ekTope. POpCyHKa HeNnpepbIBHO pacnblisfeT
TON/IMBO, MOCTYyMaroLlee nog AasneHvem. JasneHve Tonnvea (pacxop) 3a
BUCUT OT Harpys3ku asuratesns (0T pa3peXkeHns BO BMYCKHOM KOJIIEKTOPE)
N OT TeMrepaTypbl OX/TKAAIOLLLEN XXNUAKOCTI.

Konnyectso noABoAMMOro Bo3ayxa NocToOAHHO M3MepsAeTCca pacxoLome
pOM, a KOJINYECTBO BMPbLICKMBAEMOr0 TOMMBA CTPOro MpornopLmUoHa/IbHO
(1:14,7) konn4yecTBY MoOCTynarwowlero Bo3gyxa (3a WCK/KOYEHMEM psfa
PeXXMMOB paboTbl ABUraTesnis, Takux, Kak MyCcK XOMOAHOro AsBurartens, pa
60Ta noA MoJIHOW Harpyskom n T.4.) N perynmpyetcsa [03aTOpoM pacrnpe
LlennTenemM Tonamsea.

[o3aTop pacnpefennTens, UKW PerynaTop coctasa M Konmyectsa pabo
4yell CMecu, COCTOMT M3 perynsaropa Ko/im4yecTBa TOMMBA M pacxogomepa
BO34yXa. PerynupoBaHue Ko/m4yecTBa Ton/mBa 06ecrnevymBaeTcs pacrpese
NNTeNeM, ynpasnsieMbiM PacXO4OMEPOM BO3fyXa W PerynatopoMm ynpas
NAOLLEro faeneHns. B cBOKW ouepeflb BO3LECTBUE perynatopa ynpas
NAOLWEro AaB/ieHns onpeaensieTcs Be/IMUYMHOM NOABOAMMOrO K HEMY paspe
YKEHNA BO BMYCKHOM TPyOOMpOBOAE M TeMMNepaTypon XNAKOCTU CUCTEMbI
OXNTKAEeHUA aBuUraTens.

TonnueHbIN Hacoc 2 (cMm. puc. 3.13), 3abupaeT TOMIMBO U3 Gaka 1 u
MOAAaeT ero Mnoj AaB/ieHNeM 0KOJ0 5 Krc/cv? uepes Hakonuteb 3 1 ounbTp 4
K KaHany "A" gosatopa pacnpegenutenst 6. INpu o06bIMHOM Kap6topaTOPHOM
NNTaHUW yrpaB/ieHne 4BuraTesieM OCYLLECTBNSETCA BO3LENCTBMEM Ha Nefasib
"raza”, T.e. MOBOPOTOM APOCCENbHOM 3ac/IOHKU. Ecnm npu Kap6ropaTopHOM
NUTaHUM [poccefibHas 3ac/oHKa perynmpyeT KOMMyecTBO MoAaBaemMon B
LMNUHAPBI paboyein cMecu, TO NMPU CUCTeMe BrpbICKa Apocce/ibHas 3ac/ioHKa
11 perynmpyeT TO/IbKO Nogavy Y1MCcToro Bosayxa.

Ana Toro 4tTobbl YCTAaHOBUTL TPebyeMoe COOTHOLLEHVE MEXAY Konye
CTBOM MOCTYMatoLero Bo3ayxa 1 KoIMYeCTBOM BMPbICKMBAEMOro 6eH3nHa,
NCMO/Ib3YETCA pacxonoMep Bo3ayxa C TaK HasblBaeMbIM HaNopHbIM AUCKOM 5
N [L03aTOp pacnpefennTesb TOMMBaA 6.
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B AencTBUTENbHOCTU, pacxofoMep He 3amepsieT, B OYKBa/IlbHOM CMbIC/1e
C/0OBa, Pacxof, Bo34yxa, MPOCTO ero HaropHbIA AUCK nepemeLLaeTcs "npo
nopuuoHasbHO™ pacxody Bo3ayxa. A camMO Ha3BaHMe "pacxogomMep™ 06bsc
HAETCA TeM, YTO B 3TOM YCTPOMCTBE OblN1 MCMNO/b30BaH NPUHLMN AENCTBUSA
(hmsnyeckoro npmbopa, HasbiBAEMOro Tpyokoin BeHTypu 1 NpuUMeHsieMOro
[NA 3aMepa pacxoja rasos.

Pacxofomep BO3ayXa CUCTEMbI BPbICKa TOM/MBa NPeLCTaBAseT coboi
NPeUn3NOoHHbIA MexaHM3M. Ero HanopHbI ANCK O4YeHb Nlerkunii (TonwmHa
npumMepHo 1 MM, gvametp — 100 MM), KpenuTcs K pblyary; ¢ Apyrom
CTOPOHbI pbivara (cm. puc. 3.13) ycTaHOB/eH GanaHCcup, ypaBHOBELUW
BarOLLNiA BClO cucTeMy. C y4eTOM TOro, YTO OCb BPALLEHUSA pblyara eXXNT B
ornopax ¢ MUHUMa/IbHbIM TpeHeM (MOALUMMHUKK KavyeHWUs), AUCK OYeHb
"YyTKO" pearnpyeTt Ha M3MeHEeHMe pacxoa Bo3ayxa.
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Puc. 3.13. Cxema rnaBHOM A03MPYHOLLEN CUCTEMbI M CUCTEMbI XO/IOCTOrO X04a
cuctembl Bripbicka” K JETRONIK ™
1 — TONAMBHbIN 6aK; 2 — TONMBHbIA HACOC; 3 — HAKOMUTe b TON/INBA,;
4 — TONMMBHBIN (PUNLTP; 5 — HaMOPHbIN AUCK pacxogoMepa Bo3ayxa,;

6 — fgosarop pacnpefennTesib KOSIM4ecTBa TOMNINBA; 7 — Peryniatop AaB/ieHns
NUTaHUA; 8 — PerynsaTop ynpasnsatoLero aBneHns; 9 — popcyHka
(MH>kekTOp); 10 — perynMpoBOYHbIA BUHT XO/I0CTOr0 X043,

11 — apoccenbHasa 3ac/10HKa.

KaHasibl: A — nofBof Ton/MBa K 03aTopy pacnpegenutento, B — cnme tonnnea
B 6ak; C — KaHa/ yrnpaBnsoLLero aasneHns; D — KaHan TO/TYKOBOIo KnarnaHa;
E — noaBog Tonnnea K oopcyHKam

Ha ocu BpallieHMs pblyara HanopHOro AMcKa 5 3aKpensieH BTOPO pblyar
C PONMKOM. PonnK ynupaeTcs HemocpeAcTBEHHO B HVXKHWUIA KOHeL, MnyH
XKepa fo3aTopa pacnpeaenuTens. Hanuvume BTOPOro pblyara ¢ Perynvpo
BOYHbIM BUHTOM MO3BO/ISIET MEHATb OTHOCUTE/NIbHOE MOSIOXKEHWNE PblYaros, a
3HAUUT, HaMopHOro AMCKa M YMOpHOro ponuka (NayHXXepa pacnpefe
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NTensa) uU 3TUM U3MEHATb COCTaB paboyvent cmecw. [MonoXkeHWe BUHTa
perynupyeTca Ha 3aBoje u3rotosutesie. Ha HEKOTOpbIX aBTOMOOWIAX,
Hanpumep BMW 5201, 5251, 5281, 5351, npn Heob6XxoAuMOCTU, 3TUM
BMHTOM MOX>XHO OTperynuposatb cogepxkaHne CO B 0TpaboTaBLUMX rasax
(Npw ero 3aBMHYMBaHNK CMeCb 06efHAETCA).

MexaHnyeckaa cmctema: pacxofomMep BO3f4yxa — [03aTop pacnpenenu
TeNb obecrneynBaeT TOMbKO COOTBETCTBME MEPEMELLLEHNIA HAMOPHOro AMCKa
N NnyHXxepa pacnpegenutens. Ho ecnn Tpybka BeHTypm obecneyvBaeT
JINHEMHYIO0 3aBUCUMOCTb MEPEMELLEHNSA HAMoOPHOro AMCKa OT pacxopa
BO34yXa, TO NPOCTENLLNIA Mo dopMe NNYHXKepa pacnpeaennTenb TMHENHOM
3aBUCUMOCTU MeXAY MNepemMeLLieHVEM MTYHXXepa U pacxofoM 6eH3VHa yke
He paeT. AnA nonyvyeHUs IMHEMHOM 3aBUCUMOCTU MPUMEHSETCA CUCTEMA
AndhdhepeHUnabHbIX K1anaHoB, 0 HUX Peyb HUKE.

M3 posaTopa pacnpenenntena TON/MBO NO KaHanam "E" noctynaeT K
thopcyHkam Bripbicka 9 (cm. puc. 3.13). VIHorga BMecTo crioBa (hopcyHKa (0T
Force — paHU. cmnna) npuMeHseTca CNoBO WHXKeKTop (naT. Injicere —
bpocaTtb BHYTPb).

NTak, nepemeLleHe HanopHOro AMCKa BbI3bIBAET MepemMeLleHne nayH
Xepa pacnpegenutens. HanpaeneHus nepemeLleHmin Ha puc. 3.13 nokasaHbl
cTpenkamn. B3anmocBsa3b NepeMeLeHnin U YNoMsHyTble Bbille audidepeH
LUnasibHble KanaHbl 06ecrneymBaloT CTEXMOMETPUYECKOE COOTHOLLIEHWE
BO34yXa 1 6eH3nHa B paboyein cmecn. Ho, HarNnoMHKUM eLLe pas, XapaKTepHOoM
0COB6EHHOCTLI0O aBTOMOOW/ILHOIO ABUratensa SABMAeTCA TO, YTO OH [OJIKeH
ObITb NPUCNOCO6/IEH K Pa3/INYHbIM PEeXXMUMaM: XONI0OAHbIA MYCK, XO/1I0CTOMN
X0[, YaCTUYHble Harpysku, nosiHaa Harpyska. NpuxoguTcs npu cooTsBeT
CTBYIOLLMX peXKMMax CMecb oboraiatb in 06egHATb.

[Na NonyyYeHNA COOTBETCTBUA COCTaBa paboyeit cMecu pexxumy paboTbl
[BUraTens B CUCTeMe BMPbICKA CO CTOPOHbI BEPXHEN 4acTu M/yHXepa B
pacnpefenuTenb NOAXoAMUT No KaHany "C" ynpasnstollee aasneHve. Benu
YMHa NOC/efHEro onpeaenseTcs perynAaTopomM ynpas/isatoLWero gasneHms 8.
3T0 [aBfieHVe B 3aBUCMMOCTU OT peXknma paboTbl ABUratesia uMeeT 60/b
LYK WX MeHbLUY BeNnyuHy. B nepBom cny4vae conpoTUB/IEHWNE Mepeme
LLLEHWIO M/TYH)XKepa YBeImumnBaeTca — cMecb 06efHseTcs. Bo BTopom cnyyae,
HanpoTUB, CONPOTMB/IEHNE MEPEMELLEHNIO NJTYHXKEPA YMEHbLLAETCH — CMeCb
cTaHoBUTCA 6oradye. OAHUM U3 PEXMMOB PaboTbl aBTOMOOW/ILHOIO
ABUraTens ABMSIETCS Pe3Koe OTKPbITUE ApoccesibHOM 3acnoHkM (puc. 3.14).
MNpn KapbropaTopHOIA cUCTEMEe NUTaHUA HeobXoauMoe oboralieHme cMecu
(B NpoTuUBHOM criy4vae, TaK KakK BO34yX 0osiee nogBwkeH, Obisio 6bl ee
0b6efHeEHWE) NPOM3BOANTCA YCKOPUTENbHBIM HAacocoM. IMpu cucteme BnpbIC
Ka oboraueHue obecrneymBaeTcs NOYTU MIHOBEHHOW peaKLMeil HanopHOro
avcka (cm. puc. 3.14).
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BeH3MHOBbIN 3/1eKTPUYeCKMiA Hacoc 2 (cMm. puc. 3.13) paboTaeT He3aBu
CMMO OT 4acTOTbl BpallleHUs KosieHYaToro Basia Asuratens. OH BK/IO4YaeTcA
Npy ABYX YCNOBUSAX: €CNN BK/IKOYEHO 3aXKUTaHWe 1 BpallaeTCs KOJleHYaTbli
Ba/1. EC/In yyecCTb, UTO HACOC MMeeT 3arnachl: Mo AaBfleHU0 — ABYKPATHbIWN,
Nno nogaye — AeCATUKPATHbINA, TO NMOHATHO, YTO CUCTEMA BrpbICKa A0/HKHA
NMETb PEerynaTop fasfieHUA nuTaHuUA. Perynartop 7 BCTPOeH B [03atop
pacrnpefennTesb, CoeiMHEH ¢ KaHanom "A" (nogsog Tonnuea). No kaHany B
OCYLLECTBNAETCA C/IMB N3MINLLHErO TOMnMBa B 6aK, npuyem kaHan D — coe
AVIHEH C perysisiTopoM ynpaBnsaroLero 4asneHmsa 8.
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Puc. 3.14. B3anMoCBA3b OTKPbITUSA APOCCENbHON 3aC/IOHKM NepeMeLLeHMS
HaropHOro AUCKa C yBe/IMYeHNEM YaCTOThbl BPaLLleHUs KOJIeHYaToro Basia
(cuctema "K JETRONIK ™)

X0N0CTON X0f Kap6ropaTOpHbIX ABUraTenien perynvpyetca ABYMS
BUHTaMW: KOJINYEeCTBa M KadecTBa cMecn. Cuctema NUTaHUA C BMPLICKOM
TON/IMBA TaKXXe MMeeT [Ba BMUHTaA: KayecTBa (cocTaBa) paboyen cmecu: aTUM
BMHTOM perynupyetca cogep>kxaHrne CO B 0TpaboTaBLUMX rasax, U Konye
CTBa CMecW: 3TUM BMHTOM 10 ycTaHaB/MBaeTCA YacToTa BpaLleHUA KOJeH
4yaToro Basla iBUraTesisi Ha X0/10CTOM XoZ4y.

Mpu nycke asurartens anektpoHacoc 2 (puc. 3.15), NpakTU4eCKn MrHo
BEHHO CO3JaeT faB/fieHWe B cucteme. Ecnm gsuratens nporpet (Temne
paTypa He MeHee 35 C), Tepmopene 12 BbIKHOYAET MYyCKOBY (DOPCYHKY 11
C 3/IEKTPOMArHUTHbIM ynpas/sieHeM. B MOMEHT nycKa X0/104HOro Asurare
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nAa 1 B Ted4eHne ornpegeneHHoro BpeMeHn rnyckoBas qoopcyHKa BIMPbLICKNBAET
BO BI'IyCKHOI7I KOJINEKTOP AOMOJ/THUTE/IbHOE KOJ/IMHECTBO TOMJ/1MBa.

Puc. 3.15. Cxema cuctembl Bnpbicka Tonamea" K JETRONIK ™
1 — TONMMBHbIN 6aK; 2 — 3/1IEKTPOHACOC; 3 — HaKoNuUTeNb TOMN/NBA;

4 — TONNUBHbIN UNLTP; 5 — pacxogomep Bo3ayxa, 6 — 4o3aTop
pacnpefennTens; 7 — perynatop AaBneHnsa NTaHusa; 8 — perynaTop
yNpaBASoLWEro AaBneHns; 9 — hopcyHKa Bnpbicka; 10 — peryMpoBOYHbIA BUHT
XO0JI0CTOro X04a; 11 — nycKoBas 3/IeKTpOMarH1UTHas (DOPCYHKa,;

12 — Tepmopene; 13 — knanaH 406aBOYHOIo Bo3ayxa; 14 — gpoccefibHas
3ac/oHKa. KaHasbl: A — noABog Ton/nBa K 403aTopy pacnpefennTento;
B — cnuB TonnmBea B 6aK; C — KaHa yrpaBnsAoLLEro AaB/IEHUS;
D — kaHan ToN4YKOBOro KanaHa;, E — noasog Tonmea K paboynm hopcyHKam;
F — noaBog TonnvBa K MycKoBOW (POPCYHKe
C 3/1eKTPOMArHUTHLIM YnpaB/iieHem

Mpofo/mKMNTENbHOCTL PaboTbl MYCKOBOM (POPCYHKN onpeaenset TepMo
pesie B 3aBUCMMOCTW OT TeMrepaTypbl oxnaxaaroweit xkugkoctu. KnanaH 13
obecneyrBaeT NOABOA K ABUraTesto AOMNOSIHUTENbHOIO KO/IMYeCcTBa BO3ayxa
NS NOBbILLIEHMNA 4acTOThbl BpaLleHMA KO/IieHYaToro Basia Xo/104HOro asura
TeNsA Ha X0M10CTOM Xo4y. JononHuTeNnbHoe oboraileHre TOmM/AMBOBO3AYLL
HOW CMecu Mpu MycKe WU NPorpese XOJI0QHOr0O ABUraTesia AOCTUraeTcs 3a
cyeT 60/1ee cBOGOAHOrO MnoAbemMa MyHXKepa pacrnpegennTens aosartopa
pacrnipefennTens 6narogaps ToMy, YTO pPeryssaTop ynpasnsroLwero 4aBneHns
8 CHWXKaeT Hafg NyHXXepoM MNpPOTMBOAENCTBYIOLLEE [AaB/ieHWe BO3BparTa.
Taknum 06pa3om, ec/in ABUraTesib YXKe MpPorpeT, NMTaHue OCYLLEeCTBASAETCA
TO/IbKO Yepes rM1aBHYH A03UPYHOLLLYH0 CUCTEMY U CUCTEMY XOMI0CTOr0 X0Aa.
Mpn atom Tepmopene 12 (cm. puc. 3.15), nyckoBasd 3/1eKTPOMarHUTHas
thopcyHka 11 1 knanaH Ao6aBo4YHOro Bo3ayxa 13 B paboTe He y4acTBYHOT.
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MNpy nycke M NporpeBe XOJSIOAHOIO [ABUraTens BCe MepeyvnC/ieHHble
3/1eMeHTbl CUCTEMbl BMpbICKa BK/OYalOTCA B paboTy, o0b6ecneynsas
HaZeXXHbI 3anyCcK 1 CTabu/bHY0 paboTy ABUraTesiss Ha X0/1I0CTOM X0ogy.

NepBbI BCriOMOraTe/ibHbliA 3/1EMEHT CUCTEMbI — TOM/IMBHbIN 6aK 1 (cm.
puc. 3.13; 3.15). B cBA3M C LUMPOKUM MCMO/Ib30BaHMEM KaTa/INTUYECKUX
HernTpa/IM3aTopoB 0TpaboTaBLUNX ra30B N HEOOXOAMMOCTLIO B 3TOM C/lyyae
3alNTUTbL TONIMBHbIN 6aK OT 3anpaBKKW ero aTUIMPOBaHHbIM 6EH3VHOM, U3
MeHeH cam crnocob 3anpasKu. [Npn 3TOM CYLLECTBEHHO YMEHbLLEH AMaMeTp
rop/ioBMHbI 6aKa, YTO [enaeT HernoCPeACTBEHHYH 3anpaBKy aBTOMOOW/IA
(He B KaHMCTPY) Ha Hawwmnx A3C nHorga npocTo HEBO3MOXKHOM.

TOMN/IMBHBIN 3/1EKTPOHAcOC 2 — POTaLMOHHOIO POSIMKOBOrO TUMa, OAHO
NI MHOTOCEKUVOHHbIA. IMpuMepHble pasmepbl AeTasied Hacoca, MM: poTop —

30; ctatop — 32; 3KCLUEHTpPUCUTET — 1; ponuku:  5,5; AnnHa — 6.

PO/IMKOBbIN HAacoc OT/INYaeTCA OT POTALMOHHOIO SIONAcTHOrO TeM, YTO
BMECTO /lonacTel B Masbl poTopa BCTaB/IEHbl PO/IMKWA. ITO 06YC0BEHO
CTpPeM/IEHNEM 3aMEHUTb CKOJIbXXEeHMe NlonacTei No ctatopy KadeHuem. s
6eH30Hacoca 3TO OCOGEHHO BaXXHO B CBA3WM C OTCYTCTBMEM Yy 6eH3MHa
CMa3bIBatoLLIEN CNOCOOHOCTM.

Ha Bxoge 6eH3oHacoca npegycMoTpeHa unbTpytowas cetka. OHa
npefHasHayeHa ANA 3afepXXaHUsl CPaBHUTENbHO KPYMHbIX MOCTOPOHHUX
4yacTuy,. 3amMeyeHo, YTO MPU WUCMONb30BAHUM OObIYHOIO OTEYECTBEHHOro
6eH3MHa Hacoc M3HalmMBaeTcs 3a 6—8 MecAueB, MakCMMyM paboTaeT Hop
Ma/IbHO B TeYeHMe rofa akcrnayaraunm asTomobuns. B cBA3mM ¢ 3STUM MOXHO
peKoMeH0BaTb YCTAHOBKY nepef 6eH30HacoCOM TOMIMBHOIO (puibTpa OT
AN3e/bHbIX TPY30BbIX aBTOMOOW/IEN.

TONMMBHBIA HAacOC MOXeT pacronaratbCs Kak BHe 6aka, Tak U Heno
CPeACTBEHHO ObITb MOrpPY>XeHHbIM B 6eH3MH B Gake. M0 BHeLLHeN (hopme
HacoC HarnoMMHaeT KaTyLWKy 3aXUraHus v npefcrasnseT coboii o6vean
HeHHbI arperar 3/1IeKTpoABUraTesib NOCTOAHHOIO TOKa 1 CO6CTBEHHO HacoC.
OC06EeHHOCTbIO 3TOM KOHCTPYKLUUM ABMSIETCA TO, YTO 6EH3UH OMbIBaeT BCe
"BHYTPEHHOCTN" 3N1eKTPOABUTaTeNs: AKOPb, KOIJIEKTOP, LLIETKN, CTaTop.

Hacoc nmeet gga knanaHa: npegoxpaHnTensHbii (cM. puc. 3.15, cnesa),
COeVHSAOLLNIM MONOCTN HArHETaHUA 1 BcacblBaHUSA, 1 06paTHbIn (cm. puc. 3.13,
cnpasa). O6paTHbI KnanaH MpenAaTcTBYeT C/AMBY TOMJMBa U3 CUCTEMBI.
KOHCTPYKTMBHO 006paTHbI KnanaH v gemndupytowmin gpoccenb (Hewm.
Dampfer — racutenb; Drossel — yMeHbLUAIOLWMIA MPOXOAHOE CEYEHWE)
BCTPOEHbI B LITYLEp TOMAMBHOro Hacoca (pwuc. 3.16). Jemndep HemHOro
Cr/IlaXKMBaeT pe3Koe HapacTaHue [JaBfieHUs B CUCTEMe MpU MyCKe TOMauMB
HOro Hacoca. ['lpn BbIK/IIOYEHUM HAcoCa OH CHUXKaeT AaBJ/ieHWe B CUCTEME
TONbKO A0 3HAYeHWs, NP KOTOPOM MPOUCXOAUT 3aKpbITUE KrlanaHHbIX

(hopcyHOK.
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Puc. 3.16. LLUTyuep TonAMBHOIoO Hacoca:
1 — nofBog 6eH3nHa OT Hacoca; 2 — 06paTHbI KanaH;
3 — nofaya Tonamea B CUCTEMY (HaKonMTenb punbTp; KaHan A
fo3atopa pacnpegenutens); 4 — gemndupytowmin gpoccens (aemndep);
5 — 0TBOJ B MarncTpasnb CainBa Ton/mea B 6ak

[aBneHve, pa3BnBaeMoe HacOCOM W/AW f[aBfieHMe B CUCTEME, KaK YXe
0TMeyvasiocb, OKOJI0 5 Krc/cm?. [nanasoHbl M3MEHEHUS JaB/ieHUs Ha pas3
JINYHBIX aBTOMOBUNSAX, Krc/cm? 4,5—5,2; 4,7—5.4: 5,3—5,7; 5,4—6,2. MNpouns
BOANTENbHOCTL Hacocos npu 20 C n 12 B nopsagka 1,7—2,0 n/mMuH. Paboyee
HanpshkeHne 7—15 B, MaKcUMasibHOe 3HaueHue cubl Toka 4,7—9,5 A.

Hakonutens Tonnuea 3 (cM. puc. 3.15) npeactaBnsieT coboii Npy>uH
HbIA TMAPOAKKYMYNATOP, HA3HaYeHNe KOTOPOro NoAAep>Xneath AaB/ieHVE B
CUCTEMEe MNPW OCTaHOBJIEHHOM [BUratesie M BbIK/HOYEHHOM 6GeH30Hacoce.
Mopnep>xaHne OCTaTOYHOrO AaBfieHUA TMPEnATCTBYeT 00pa30BaHUKD B
TPpy60onpoBoAax MapoBbiX MPOBGOK, KOTOpble 3aTPYyAHAT MycK (0C06eHHO
ropsyero Asurartesns).

HakonuTtenb ycTaHaB/MBaeTCA B CUCTEMe 3a TOM/IMBHbIM HacocoMm. OH
MMEET TPW MOJIOCTU: BEPXHIOK, IAe pasMeLleHa NpPY>KMHa, CPeAHIo — HaKo
nuTenbHy0 (06beMoM 20—40 cM®) 1 HUXKHIOW C ABYMSI KaHaslaMu: MofBo
AAWLMM 1 OTBOAALLMM U C O4HUM KaHasIoM, BbINOSTHAKLWMM 06e iyHKLUMW.
HakonuTenbHasa 1 Npy>KMHHaa NosioCcTU pasfeneHbl rMoKoi Avadparmoid, a
HaKoMUTEe/bHAasA U HYXKHSASA — NeperopoaKoii.

Mocne BKNHOYEHNA TOMNJIMBHOIO Hacoca HakonuTeflbHasA MosoCTb Yepes
NaacTUHYaTbIA KnanaH B Meperopoke 3amnosiHAeTCA TOM/MBOM, NPy 3TOM
Avadparma npornbaeTcsa BBepx 40 YNopa, Cxumasa npy>xxuHy. locne ocra
HOBKW ABWUraTtesnis, B CBA3M C TeM, YTO 6eH3MH (KaK W BCAKas XXUAKOCTb)
NPaKTUYECKN HEC)KMMaeM, Masieillme yTeukn (06paTHbIN KnanaH B Hacoce,
pacrnpefennTesib) NPUBOAAT K 3HAYUTE/IbHOMY MaAeHUIO [aBfieHUS B
cucteme. BoT 3gecb 1 BCTynaeT B paboTy HaKOMUTeb.

Mpy>X1Ha, BO3AeNCTBYSA Ha Amadparmy, BbITECHAET 6eH3UMH U3 HaKo
NUTENbHOWN MONOCTY Yepes ApOoCcCeNnpyloLLee OTBepCTME B neperopogke (Ha
puc. 3.15 B neperopofike cnesa — APOCCENMpYIOLLIee 0TBEPCTUE, CcripaBa —
NAacTUHYaTbIN KanaH).

Mpwn paboyem AaBfieHUn B cucTeMe 5,4—6,2 Krc/cm? ocTaTouHOe AaBneHmne
cnycts 10 MUH MOCMe OCTaHOBKM [BUraTenisi paBHO He MeHee 3,4 Krc/cw?,
cnycts 20 MuH — 3,3 Krc/cm? COoOTBETCTBEHHO, NPY paboyem AaBfeHun B
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cucTeMe B npeaenax 4,7—5,2 krc/cv? uepes 10 MMH — 1,8—2,6 Krc/cm?, uepes
20 MUH — 1,6 Krc/cm?,

TonnmeHbIn unbTp 4 (cm. puc. 3.15), Kak BUAHO U3 CXEMbI, CTOUT 3a
HacoCOM M MO3TOMY 6GeH30HacoC OT MOCTOPOHHUX 4YacTuL, B GeH3nHe He
3awmilaeT; uUabTP Mo 00beMY B HECKO/IbKO pa3 MpeBbiaeT 06bI4HO
NpUMeHsieMble (PUNbTPbI TOHKOM OYMUCTKM GEH3MHA N MOX0X Ha MacNsHbI
unbTp. Mpy HOPMa/ILHOM 6GEeH3MHEe CPOK CNY>XObl (DUIbTpa COCTaBseT
50 TbIC. KM. B cucTemMax BMpbIiCKa TomnsiMBa 4MCTOTe GeH3MHa yAensercs
0C0060e BHMMaHWE: KPOMe pacCMOTPEHHOro (ouibTpa N CETKU B HAcoCe ecTb
eLle CeTKM Ha rnnb3e pacnpefennTtens 6, B WTyLepax KaHasioB E. Bbinage
HUKO MOCTOPOHHMX YacTul, U3 GeH3nHa Cnoco6CTBYeT M KOHUrypauus
KaHa/10B B [l03aTOpe pacnpefennTene.

[o3atop pacnpegenutens (puc. 3.17) 0o3npyeT 1 pacrnpefensieT Tonau
BO, MOCTYyMNuBLLEe 4Yepe3 (PMNbTP OT Hacoca K KaHany A, no (hopCyHKam
(MHXeKTOpam) UWAMHAPOB — B KaHanbl E. [lepemelleHve nnyHxepa
pacnpenennTens NPouUCcXoauUT B COOTBETCTBMM C MEpeMeLleHnAMX Harop
HOro AMCKa pacxogomepa BO3fyxa. HanmomMHWMM, 4YTO, B CBOK OYeEpEnb,
HamnopHbIA AUCK MepemMeLLaeTcsl B COOTBETCTBUM C PacxooM BO3fyxa W/n ¢
OTKPbITMEM 4POCCe/IbHOM 3aC/TOHKMN.

Puc. 3.17. Cxema flo3aTopa pacnpeaenuntens

MnyHXep 6 nepemeLlaeTcs B rnb3e 7 C OTBEPCTUSMU. Kakux nneo
YNJIOTHEHUIA B 3TOW nape He NpPeaycMOTPeHO, repMeTUYHOCTL obecreun
BAeTCS MUHUMa/IbHbIMW 3a30pamMK, TOYHOCTbH POPMbI 1 YNCTOTO COMpS
raeMbIX NOBEPXHOCTeN fAeTanei. MMnb3a BCTAaBNSETCS B KOPMYC C 60/bLLIVM
3a30pOM, a YM/OTHEHME 06ecrneynBaeTCs Pe3NHOBLIM KOJbLIOM, YCTaHO
B/IEHHbIM B KaHaBKe '/1b3bl.

Ha nnyH>xep CHWU3Yy BO3AEACTBYET pblyar HamopHOrO AMCKa, CBepXY —
ynpaBnsitoLLiee AaBNeHNE.
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Mexxay pacnpegenuTenem v BbIXogHbIMM KaHaniamu "E" pacnonararoTcs
AndhdhepeHUnabHble KanaHbl, HE06X0ANMbIe, KaK 0TMeYasiocb, 4715 Nony
YEHUS JIMHENHOM 3aBUCUMOCTU MeXAy MepeMeLLleHNneM MayHXepa W
pacxofoM TOM/IMBa, NOCTyMaroLLero K gyopcyHkam.

Camo HasBaHMe KnarnaHoB — andpepeHunasibHble — 0O0BbACHAETCA Cre
ayrowmm. AndbepeHuman ot nat. differentia — pa3HOCTb, Nepenag, pasaene
Hue. AnddepeHumanbHbIi KnanaH 6yKBaslbHO — KnanaH ¢ ABYMS Kamepamu ¢
nepenagom AaBeHN NN KnanaH, pasaeneHHblii rmbKoi anadparmoid.

HwxHne kamepbl gndydepeHymanbHbIX KnanaHoB COeguHeHbl KOsbLe
BbIM KaHa/loM W HaxogAaTca nog pabounm paasreHneM. Ha CTasibHYHO
AnadparMy 4 CHWU3Yy BO3[AEUCTBYET 3TO AaBfIeHME, a CBepxy Mpy>XuHa
onupaeTcs Ha Kopnyc, BHU3Y — Ha crneyyanibHOe ceano 1 gnadparmy.

Npy NocTyneHnn TonMBa B BEPXHIOK Kamepy (cMm. puc. 3.17) K ycunmio
NPY>XKMHbI [06aBNAETCA AaB/ieHne TOM/vBa, Avaparma npornbaeTcs BHUS,
yBe/IMUMBasA NPOXOAHOE CEYEHME, B CBSA3M C YeM [aB/ieHME B BEPXHEN KaMepe
nafaet, Avaparma HeCKO/IbKO BbIMPAM/IAETCA, B pe3ysibTare MosyyaeTcs
ANHaMMYeCKOe paBHOBECKE N/ Ta CaMasi HeobxoAmMas /IMHeNHasi 3aBUCUMOCTb
MeXXAy nepemeLLeHnem nayH>xepa 1 nocTyrnseHemM Tornmea K 0OpCyHKam.

PaccMOTpeHHOe perynmpoBaHWe cocTaBa paboyeir cMecu OTHOCUTCS K
4YaCTUYHbIM Harpyskam nnmn K obbluHON paboTe asuratens. Ho cyulecTyoT
N 4pyrve peXXKMmbl: XONOAHbLIA MYCK, XO/IOCTOW XOof, MOJIHAaA Harpyska.
MprcnocobnsemMocTb K 3TUM peXxxumam "no Bo3ayxy" npegycMoTpeHa B
pacxogomepe (puc. 3.18, a), 6narogaps hopme MU CEUYEHMIO Harnpas/IAOLLErO
YCTPOWCTBa. B fo3aTope pacnpeaenuTesne npeaycMoTpeHo npmcnocobieHme

"o 6eH3nHY".
==

he g 0

®

Puc. 3.18. Cxema perynmpoBaHus cocTaBa paboueli CMecm:

a — HanpasnsLee YCTPOUCTBO C 30HaMM NepeMeLLeHNA HANoOpPHOro ANCKa:
1 — MaKCcUMasibHasa Harpyska; 2 — YaCTUUHble Harpysku; 3 — X010CTOM X0,
6 — Masias 4o3a BNpbICKa; B — 60/1bLUas 1032 BNPbICKa;

1 — andpdpepeHUManbHbIA KnanaH; 2 — pacrnpeaenuTerib.

KaHanbl: A — noasoj NMTaHMs OT Hacoca,

E — nogava Tonnmnea K (hopcyHKam
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Uem 6osiblle ynpaBnsawoLee gasneHne, TeM 60siblie ycuave, Npenat
CTBYIOLLEe noabemMy M/yH>Kepa, COOTBETCTBEHHO, C YMeHbLUEHMEM YrpaB
NALETO faB/IeHNA YMEHbLLIAETCA N CUa, NPenAaTCTBYOLWAA NOALEMY.

[NocToAHHOE MO Be/MUYMHE f[aBfieHWe TOMMBa B CUCTEME MOAAEPXKUBAET
perynaTop aasneHNs. B cnydae NoBbilLeHNA AaBeHus nopLueHs 10 (em. puc. 3.17
a, 6), OKMMasa NPY>KMHY, NepeMeLLIaeTCA BNPaBo 1 NMO3BOSET U3MULLIKY TOMMBa
yepe3 kKaHan "E" BO3BpaTUTbCA B Oak. [laBneHuve TOMMBa B CUCTEME
YPaBHOBELLIMBAETCA NPYXXNUHON NOpLUHA 10 1 0CTaeTCA NOCTOAHHBIM.

Npwn ocTaHOBKe ABurartesnsi TONJIMBHbIA Hacoc BbiKtoYaeTcA. [aBreHne
CUCTEMbI ObICTPO CHWMDKAETCA WM CTAHOBUTCA HWDKE BeIMUUHBLI [aB/eHUS
OTKPbITUA KanaHHOW (DOPCYHKW, C/IMBHOE OTBEPCTME 3aKPbIBAETCA C
NMOMOLLbIO MOANPY>XUHEHHOTO MOPLLHA perynsaTopa AaBneHus.

B perynatop AaBneHWs BCTPOEH TOMYKOBbIA KnanaH 11. 3TOT knanaH
NPUBOAMTCA B [ABWXKEHME MOPLUHEM perynaTopa fAasreHus (OTKPbIBaeTcs).
ToN4KOBbLIV KnanaH paboTaeT COBMECTHO C PErynsiTopoM Ynpas/isowero ga
BNeHNA. KOHCTPYKUUA perynaTopa AaBneHus nutaHusa nokasaHa Ha puc. 3.19.

N

,/J

Puc. 3.19. PerynaTtop AaBneHnsa NUTaHUSA:
1 — nopLueHb perynAatopa faeneHuns; 2 — TONYKOBbIN KnanaH B coope
C KOprycoMm; 3 — TOIYKOBbIN KNanaH; 4 — perysiMpoBOYHbIE LLIan6bI.
KaHanbl: a — nogsog tonamea (HUXKHWE NO0CTU AnddepeHuMaibHbIX
KnanaHoB); 6 — cmMB Tonnea B 6aK; f — KaHan TO/TYKOBOIo K/arnaHa perynistopa
yrnpaBAsoLLEro AaBneHns
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PerynaTtop ynpasnstoilero aasneHunsa (puc. 3.20) namMeHsIeT AaB/ieHMe B
OCHOBHOM MNpU peXXnmax XosI04HOro nycka, Nporpesa, Ha X0/10CTOM Xoay U
NpW NOSIHOW Harpyske. Perynsatop nmeeT [Be Auadparmbl: BEpPXHIOO 5 1
HUXKHIOKO 7. B cpefHeit yacTu BepxHeir anadparmbl 5 MMeeTcsl Knanad,
nepeKkpbIBalOWMIA  KaHan 4, Mo KOTOPOMY TOM/IMBO Yepe3 pPerynsatop
[laBNIeHNs NUTaHUA BO3BpaLLaeTCcs B 6ak.

BumeTannnyeckas nnactuHYyaTas npy>kKuHa 6 npy temnepaTtype go 35—
40 C nporubaet anadparmy 5 BHU3, coeanHAA 4Ba KaHana, pacnosioxKeH
HbIX Haf Anadparmoii, Npy 3TOM CXKUMAKOTCA [Be LWUINHOPUYECKNE NMPYXN
Hbl Y gnadparmbl 7. Perynatop Kpenutca K 670Ky LWIMHLAPOB M Harpe
BaeTcA OT Hero. Kpome 3Toro, Gumetasi/inyeckaa Mpy>XmHa 6 WMeeT
3NEKTPUYECKUIA NOAOrpeB. ITO HEOBXOAMMO L4151 TOro, YTobbl Npu 3aTpysq
HEHHOM MYCKe He "3a/INTb" ABUraTesb.

PerynaTop ynpaBnsoLWero aasneHnst 6e3 HudkHen amvadparmbl 7 (6e3
noAgsofa Bakyyma) v BHYTPeHHer UUIMHAPUYECKOM NPY>XKMHbI Ha3blBaeTCA
perynsaTtopoM Mojorpesa W paboTaeT TOMbKO MNPV MpOrpese ABuraTesis.
["pauK M3MEeHEHNA YNpaBNAOLEro AaB/IEHUA NPU NpPorpese rnokasaH Ha
puc. 3.20, 6. Ha puc. 3.20, a nokasaHa paboTa perynatopa B 3TOM XXe
peXxxume.

2,0
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Puc. 3.20. Cxema perynmpoBaHusi cocTaBa paboyein cmecu:
a — Nporpes ABuUraTesna Ha X0/I0CTOM XOA4Y:
1 — perynartop ynpassoLLEro AaB/eHNNA; 2 — aTMOC(ePHOE JaB/eHMeE,;
3 — BaKyyM; 4 — K KaHany B perynsatopa gasneHus; 5 — BepxHaa gnagparma;
6 — bumeTanIMyecKas naacTMHYaTas npyXxuHa;

7 — HWXHASA Anaparma; 8 — nayHxXep pacnpesennTens;

9 — gemndmpytownii gpoccens; 10 — gpoccens NOAMUTKN;
11 — andphepeHunancHbIn KnanaH; A, E — knanaHbl;

6 — rpadovK 3amMeHeHNS YNpas/iAtoLLEro AaBeHNs (3aTPUXoBaH A0MYCTUMbI

[ManasoH), NpoBepKa npu HepaboTatoLleM aBurartesne
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Mpy>XnHa 6 npornbaeTr BepxHKOW AuadparmMy 5 BHU3, K/anaH
OTKpbIBaeTCA W CcoeAWHAET [Ba KaHana. [lo mepe nporpesa [ABuratesib
yrnpaensillee paasneHne yeenuumeaetca (puc. 3.21, 6), TaKk Kak
bumeTa/IINYecKas MNpPy>XMHa 6 HaunMHaeT MOCTENeHHO BbIrMb6aTbCA BBEPX,
pasrpy»as LanHApuYecKne npy>XmnHol 1 yMeHbLlaa nporné anadparmol 5
BHM3. [lpn Temnepatype okono 35—40 C npyXumHa 6 MOSHOCTbLIO
0CBOGOXAAeT Anadparmy 1 KaHan cnmea 4 3aKpbIBaeTCH.

[MonoXXeHNMe HWXKHEN anaparmbl  OMPefensieTca  paspeXxeHUeM,
NoABOAMMBIM MO KaHany 3, 1 aTMOCHepHbIM AasfieHMeM no KaHany 2. Npu
XO0/I0CTOM X0fe M YaCTUYHbIX Harpy3Kax gpoccefibHas 3ac/ioHKa NPUKpPbITa,
B CBAA3M C YeM 3a Hell ycTaHaB/IMBaeTCH MOHVKEeHHOe faBneHune. HmKHASA
Anadparma aTMOC(epHbIM AaB/ieHVMEM MPUXKMMAETCA K BepxXHeMy ynopy
(puc. 3.20, a; 3.21, @), Npy 3TOM BHYTPEHHAA LWINHAPUYECKASA MPYXXUHA
CXXMMAETCA.

a 3,4-3,8 krc/cm? 0 2,7-3,1 xre/em?

I 777
b2

Puc. 3.21. Cxema perynmpoBaHus coctaBa paboyei CMecu:
a — [ABuraresib NMPOrpeT, YaCTUYHbIe Harpy3Ku (YnpasnstoLLee JaB/eHNe
3,4—3,8 Krc/cm? NpoBepsieTCS Ha X0I0CTOM X0y);
6 — aBurarenb NPOrpeT, NosiHaa Harpyska (ynpasnstoLLlee JaB/ieHne
2,7—3,1 Krc/cM? npoBepsieTcst Npu HepPaboTaloLLEM ABUraTeNe)

Mpn paboTe nporpeToro pApuratens rMpuv  YaCcTUYHbBIX Harpyskax
(06bIYHBIN PEXXUM) NNacTMHYaTast BUMeTaNINYecKasi NPY>KMHa BbirnbaeTca
BBepX (CM. puc. 3.21, a) N Ha BEPXHIOK Anaparmy y>ke He BO3AENCTBYET.
HwxkHAA anadparmMa nNpy YaCTUYHbLIX Harpyskax Mnpu noABofe BakKyyma
aTMOC(epHbIM AaBneHMeM TakXXe MPYHKMUMaeTcs K BepxHemy ynopy. Mpwu
3TOM BHYTPEHHAA UWNMHOPUYECKAA MPY>XXMHA HaXOAUTCA B CXKATOM
COCTOSAHMW, BHU3Y ONMMPaeTCcs B AnadparMy, BBEPXY Yepe3 KranaH BEpXHEN
Anadparmbl — B KOPIyc.

BepxHsis avadhparma HaxoamMTcs Nof Bo3AeNCTBUEM criefyowmx cui. CHU3Y
[ENCTBYET CyMMapHoOe ycunmve ABYX MPY>KWUH, CBepXY YCuue, OnpeaensemMoe
[laBneHnemM, noagoanmbIM Yepes apoccesib 10 (em. puc. 3.20, a) B KOMbLEBOM
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KaHan Hag anadparMoi. Y cunmem AByX COKaTbIX MPY>KMH OMpeaensieTca Makcu
MaslbHas BE/IMUMHA YNpaBnsAoLWLero gasneHns (cm. puc. 3.21, a).

PeXXM NOMHON Harpys3KM XapakKTepusyeTcs Tem, 4YTO [poccefibHas
3aC/IOHKa OTKpPbITa MOMHOCTbIO, paspeXkeHWe 3a Heill YMeHbLUaeTCs, T.e.
MOBbILLAETCA faBrieHne. HWKHAA auadparma nepemeLlaeTcs B KpariHee
nonoxxeHne ao ynopa (cm. puc. 3.21, 6), bnarogaps yemy ycunve BHyTpeH
Hel LWIMHAPNYECKOW NPY>XUHbI PE3KO CHMKaeTcA. of aeincTBnemM gasne
HUA BepxXHAA guadparma npormnbaetca BHWU3, B pe3yfbTare yrpas/stoLlee
[laBneHne NOHMKaeTCs 1 paboyvass cMecb oboratlaeTcs.

[ns obecrevyeHNA nycka 1 Nnporpesa gsuratens B CUCTeMe Bripbicka "K-
JETRONIK" npefyCMOTPEeHbl 3/IEKTPOMarHMTHasA MyckoBasd OPCYHKa,
TepMopene, KnanaH [OMOMHUTENIbHOW Mofayn BO3fdyxa W perynatop
ynpaBAsoLLero gasneHns (KOppekTop nogorpesa cM. Ha puc. 3.13).

MyckoBasi hopcyHKa npefHasHayeHa A1 BrpbiCKa BO BMYCKHOM KON
NIEKTOP AOMOJSIHNTE/IbHONO KOMMYECTBA TOMIMBA B MOMEHT 3amnycKa X004
Horo asurarend. OHa paboTaeT COBMECTHO C Tepmopene (TennoBbIM pese
BPEMeHW), KOTOPOe YNpPaB/ISeT ee 3/1eKTPUYECKOM LIeNbio B 3aBUCUMOCTN OT
Temnepatypbl ABUraTesia U MpoLO/HKUTENIbHOCTM ero 3anycka (3/1eKTpu
yecKas CXemMa pacCMOTpeHa HKe).

MprMepHble JaHHble MYCKOBbIX (DOPCYHOK:

NPOU3BOANTENBHOCTb NPU 4,5 KIC/CM? ........coocvav, 85+20 cM*/MuH;
PAB0UEE HAMPSKEHME ...oovvviriiiiieiereieieee s 7..15 B;
MOLLHOCTb MOTPEBIAEMASA ... 37 BT;

YTr0J/1 KOHYCa PacnbINEHUSA TOMINBA ....cocevvvveervennen, 80 .

MpoaoKNTENLHOCTb BNPbICKA:

NPU =20 C oo He 6onee 7,5 C;
NPU 20 C oo e 2C,

MPU O C o He 60/1ee 5 c;
NMPU 435 C e Oc.

Tepmopene (cm puc. 3.15 n puc. 3.22) nmeeT HOPMaslbHO 3aMKHYTbIE
KOHTaKTbl, OAUH N3 HUX COEAMHEH C "Maccon" Apyron ycTaHoB/EH Ha 6rme
T/I/INYECKON NNacTUHe. DNEKTPUYECKNA MOAOrpeB MIacTUHbI OCyLle
CTBSeTCA Yepe3 Kemmy "50" (pene ctapTepa) BbIKNKOYATENS 3aXKUTraHUA
W 4Yepe3 penie NMycKa XOJIOAHOr0 ABUratens — Mnoc/ecTapToBOro pere.
B nepBom criyvae NoAorpeB AencTBYET TOSIbKO MPU BK/KOYEHUN CTapTepa,
BO BTOPOM 60/1ee 4/iMTeNIbHO. [pn 3aMKHYTbIX KOHTaKTax TepMopesie naet
NUTaHWe MyCKOBOM (DOPCYHKWU C 3/1EKTPOMarHUTHbLIM YMpaB/ieHUEM WK,
APYTMU C/I0BaMu, NPU 3aMKHYTbIX KOHTaKTax TepMopesie nyckosas qop
CYHKa OTKPbITa N OCYLLIECTB/IAETCA BIPbICK 06aBOYHOI0 TOMN/IMBA.,
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Puc. 3.22. Tepmopene:
1 — KOHTaKTbI; 2 — 3/1IeKTprnYecKasa cnnpasib; 3 — bumeTannyeckas naactuHa;
4 — Kopnyc; 5 — wTeKep

Bpemsa BrpbiCKa TonamMBa MYyCKOBOW (POPCYHKOM B 3aBUCUMMOCTU OT
TeMnepaTtypbl gsuratensa (oxnaxaatoLLein Xnakoctn) coctasnsetr 1-8 c. 3a
3TO BpeMs OMMeTa/I/InyecKan naacTuHa M3 3a 3NeKTPUYECKOro rnogorpesa
fehopMupyeTca HaCTO/bKO, UTO KOHTaKTbl TepMOpesie Pa3MbIKalTCA, 3/1eK
TponmnTaHMe MYCKOBOW (hOPCYHKM NpeKpawiaeTca v JasibHelwwero obora
LLLEHNA CMecK 6o/bLLe He MPOoUCX0anT.

MNpu Tennom paguratesie KOHTaKTbl TepMopesie Pa3sOMKHYTbl U3 3a
NOMTOXXEHUA BUMETA/I/IMYECKOM NNACTUHBLI U NPU MYyCKe ABUratens coot
BETCTBEHHO He BKJ/1HOHAKOTCA ee NMoLorpes 1 nyckosasd qopcyHka. MNMutaHme
NpW NyCcKe OCyLLEeCTBNAETCA paboymmm hopcyHKamu.

Kak 13BeCTHO, Npu MycKe XOMOLHOrO ABUratens v ero nporpese A
YCTOMUMBOW paboThbl ABUraTeNs TPebyeTcs NOBbILLEHHOE KOIMYECTBO pabo
yeli cmecn. ObecrneymBaeTcs 3TO PALOM YCTPOMCTB. OAHO U3 HUX — K/lanaH
fl06aBOYHOro Bo3ayxa, (puc. 3.23). Npn xonogHom asuratene agnadparma 1
KfanaHa, yaep>XXnBaeTca 6uMeTa/l/InYecKOM NNacTUHOW B BEPXHEM MOJ0XKe
HWW, KNanaH OTKPbIT U BO34yX NOCTYNaeT B 06X04, APOCCENbHOMN 3aC/TOHKN.

fbrtibentond L T TV I

_I_

A TS COTEI IS IECITESEFIFI. S

L

Puc. 3.23. KnanaH 106aBOYHOro Bo3ayxa:
1 — pradparma; 2 — umeTaninyeckas nnacTuHa;
3 — aneKkTpuYecKas cnupab; 4 — WTeKep
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Mo mepe nporpeBa GuMmeTasinveckast NiacTUHa WU3rnbaeTcs BHU3, B
pe3y/ibTare Yero KaHan noga4vm AornosIHATENIbHOro BO3ayXa nepeKpbiBaeTCs.
BumeTannuueckas nnactmHa o6orpeBaeTcs CreunanibHOM 3NeKTPUYECKON
CMMpasbio 1 3a CHET TeMMepaTypbl ABUraTenNs.

KnanaH f406aBOYHOro Bo3ayxa rnpu nporpese yBe/IMYNBAET KOINYECTBO
TONbKO Bo3ayxa. lMonyyeHne >Xe oboralleHHOM pabodyeil CMecu ocylle
CTBNSETCS ABYMS NyTAMWU. [epBblii — [06aBOYHbIA BO3AYyX (PMKCUPYETCS
pacxoAoMepoM, ero HaropHbIii ANCK NMePEMELLAETCS N Yepe3 pblyar BO3Aei
CTBYET Ha N/YHXep pacnpefennTens, nogHMMasi ero BBepX, CMecb obora
Laetcs. BTopo — Ha X0NOAHOM [BUraTesie BK/OYaeT B paboTy perynsatop
YNpaBNSAOLLEro AaBMEHNSA, PACCMOTPEHHbIN Bbille. BUMeTannnyeckas nnac
TUHA perynsaropa CXXMMaeT MpPYyXXMHy amaparMeHHOro KsanaHa, OTKpbiBas
KaHa/a cnmBa TOMAMBa, YTO NPUBOAUT K YMEHbLUEHWNIO NPOTUBOAEICTBUS B
NAyHXepe pacnpefennTens. YMeHbLUEHWE YNPaBASAOLWEro AaBneHUs npu
HEM3MEeHHOM pacxofe BO3[yXa BbI3blBAaeT YBe/IMYEHWE XOfJa HaropHOro
AncKa. BcnedctBue aToro pacrnpefeniutesibHbIv NAyHXep A0NOSHUTENbHO
NPUNOAHMMAETCH, YBeMYMBaA KOIMYECTBO TOM/IMBA, [MOAABaeMoro K
thopcyHKam.

PopCcyHKM BMpbICKa OTKPbIBAOTCA aBTOMATUYeCKN NOJ AaBNeHNEM U He
OCYLLIeCTBNAIT A03MpoBaHune Tornsmea (puc. 3.24). YTon KoHyca pacrbiin
BaHWA TonmBa npumepHo 35 (y nyckoBon oopcyHKK 80 ).

PopCcyHKN, BbiMyCcKaeMble, Hanpumep, gupmoin BOSCH, uype3BbluaiiHO
pa3Ho06pasHbI; "cBOU™ (DOPCYHKM pa3paboTaHbl 4151 KaXKA0M MoAeNn aBTOMO
o6Unsa N aBuratens; KpoMe Toro, KOHCTPYKUMSA (DOPCYHOK MOCTOSIHHO COBep
LLEeHCTBYeETCA. TakMM 06pa3om, Kaxkaasa (hopcyHKa npegHasHaveHa ToMbKO A1
KOHKPETHOro aBTOMOOW/IA 1 ABUraTeNnsa onpeaesieHHbIX /1T BbIMyCKa.

Hanbonee 4acto BCTpedyarowmeca [AmanasoHbl [aBfEHUA OTKPbITUS
thopcyHOK (Hayasio BnpbicKa), Krc/cm* 2,7—3,8; 3,0—4,1; 3,2—3,7; 4,3—4,6;
4,5-5,2.
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Puc. 3.24. ®opcyHKM (MHXEKTOPbI) BMpbICKa TON/NBa:
a; 6 — K/lanaHHble; B — 3aKpbiTad; r — WTU{TOBasA
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OTaenbHble MpMbl YKa3blBalOT AaB/ieHMe Havana BrpbICKa A1 HOBbIX
N npupaboTaBwmxcs POpPcyHoK. Tak, ana aBTomobunen "Mersedes Benz
190" npwn AnanasoHe AaBfieHWIA Hayana BNpbICKa HOBbIX (DOPCYHOK, Krc/cM?:
3,5—4,1 n 3,7—4,3 paBneHne Havyana BrpbICKa npupaboTaBLLMXCS POPCYHOK
CcoOTBETCTBEHHO 3,0 (He meHee) u 3,2. [Ana aBToMo6unen "Mersedes Benz
200, 230, 260, 300" cepuun W 124 coOTBeTCTBYIOLUME 3HAYEHUS OyayT
(3,7-4,3) —3,2; (4,3-4,6) — 3,7.

Y yvactn asTomobunei, Hanpumep, "Audi 100" (5 ymnnHapos) ONs
[AaHHOM MOLLHOCTWU ABuraTeneit, KBT (n.c.), 74—98 (100—138) yka3sbiBaeTcs
NPOV3BOAUTENbHOCTb (DOPCYHOK: B PeXXMMe X0/10CToro xoga 25—30 cM/MuH,
NpW peXkrMe NosiHol Harpy3ku 80 cm*/ MUH.

BaxkHbIM rokasaTeneM (QOPCYHKU BMPbICKa SABMAETCA AaB/IEHNE, COOT
BETCTBYHOLLEE 3aKPbITOMY COCTOAHMIO (DOPCYHOK, Hanpumep, Ha aBTOMO
6une ¢ JuanasoHOM Havana OTKpPbITUS (PopcyHoK 4,5-52 Krc/cm? faBne
HWe, COOTBETCTBYHOLLIEE 3aKPbITOMY COCTOSAHMIO (AaB/ieHne C/IMBA), YCTaHO
BfeHO B 2,5 Krc/cM? [N KOHTPONS [aBfieHUst cnvBa Heo6Xoaumo
YCTaHOBUTb [aBfieHne 2,5 Krc/cmM? 1 NoAcUMTaTh UMCMO Karnesb TOM/MBa,
NOSABMBLUMXCA U3 pacnblanTens opcyHkn 3a 1 muH. Kak npaswuno, gony
CKaeTcs TOMIbKO ofHa Kanns. Mpun HeaocTaTouHOM YncToTe GeH3MHa AaBre
HVe CnmMBa pe3Ko MafaeT, YTO, B CBOK OYepedb, MOXET 3aTpyAHUTbL MYCK
(ocobeHHO ropsayero agpurartens).

MHorga knanaHHble hOPCYHKM BNpPbICKa MOTYT ObITb OCHALLEeHbI JOMon
HUTEeNbHbIM MOABOAOM BO3ayxa. Bo3fyx 3abupaeTca nepes ApocCesbHOM
3aC/IOHKON (AaBneHne 3[echb Bbllle, YeM Y (DOPCYHKM) U NO crneunaribHOMY
KaHa/ly rnogaeTcsa B [epykaTeslb KaXKAoir (PopCyHKW. DTa cucTema crnocob
CTBYET Y/IyuLLEHUIO cMeceobpa3oBaHNsA Ha XOMOCTOM XOAY, TaK Kak CMeLLe
Hue 6eH31Ha C BO34YXOM HauMHaeTCa yyke B Aepxkaresne JopcyHKN. Jlyuyulee
cMeceobpa3oBaHMe 006ecrneyMBaeT Jyyllee CcropaHve M COOTBETCTBEHHO
MEHbLUMIA pacxo/ TonamBa N CHUXEHNE TOKCUYHOCTUM 0TpaboTaBLUMNX ra3oB.

POpPCYHKN BO BIMYCKHOW KOJIJIEKTOP MOrYT BBUHUYMBATLCA WU/N 3arpec
coBblBaTbCA. B mocnefHeM cnyyae npu nx 4eMOHTaXKe TpebyeTcs LOBOJIbHO
3HauuTeNIbHOE ycunue. Jlydlle BbINMPeccoBbiBaTb POPCYHKN MPU HArpeTom
[0 80 C Konnekrtope.

[aBneHne B cuUCTEMe MUTaHUA CO3[4aeTCA 3/1eKTPUYECKMM HACOCOM.
MNocnefHWIN HauMHaeT paboTaTb NPU BKIKOYEHHOM 3aXKUTaHUM TO/IbKO B TOM
Cny4ae, eC/I1 BpaLLlaeTca KoNeHYaTbI Bas1 ABUraTens.

BoNbLNHCTBO 3/1eMeHTOB cuctembl "K-JETRONIK" MelOT nNuTaHue oT
YMpaBAOLWEro pesne, U TO/IbKO MYyCKOBas 3/1eKTPOMarHUTHas (popcyHKa C
TepMopene nMoAKNYeHbl K Knemme "50" BblK/IQUaTenid  3aXKUraHuA
(puic. 3.25). Opyrumn cnosamu, nyckosasd hopcyHKa M Tepmopene MoryT
ObITb BK/THOYEHbI TO/IbKO BO BPeEMS paboThbl CTapTepa.
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Puc. 3.25. DnekTpocxema cuctemsl "K JETRONIK"
6e3 noc/iecTapToBOro pene:
1 — akKyMynATopHasa 6arapes; 2 — reHepatop; 3 — cTapTep;
4 — BbIKNKOYaTE b 3AKUTraHUA; 5 — ynpasnstoLLee pese; 6 — TepMopene;
7 — NyCKOoBas 3/1IeKTpoMarHMTHas POPCYHKa; 8 — faTumK pacnpegenurens;
9 — perynsartop ynpasnstoLero gasneHus; 10 — knanaH o6aBo4yHOro BO34yxa,;
11 — TONNMBHBbIA Hacoc

ONEeKTPOHAcoC, peryndatop YNpas/idOWero AasfieHUa W K/anaH
[,006aBOYHOI0 BO34yXa BK/IHOYAKOTCA YMNPaB/SWMM pese. YTnpasnsioLlee
pefnie BbIKMOYaeT BCe HA3BaHHbIE 3/IEMEHTbI CXeMbl MPU BK/IKOYEHHOM
3KUraH1UM, HO MNpu HeBpaLlaloleMcsa KOJ/IeHYaToM Basie ABuUratens, uTo
BaXKHO N0 CO0bparkeHNAM 6e30nacHOCTU B C/lydae aBapum.

[Mpy nycKe XO/I0AHOr0 [ABUratena Hanps>keHne ¢ Knemmbl "50"
NoLAaeTCH Ha MyCKOBYH (DOPCYHKY M Tepmopene. Ecnn nycK npogo/mKaeTcs
60onee yem 10—15 ¢, To TepMopene BbIKNKOYaET MYyCKOBYH (DOPCYHKY, YTOObI
ABuratens He "3annno”. Korga npu nycke gsuratesib MMeeT NOBbILWEHHYHO
Temnepatypy (okono 36 C), TepMopesie pa3OMKHYTO, 1 MyCcKoBas (POpPCyH
Ka He (PYHKLUNOHMpPYET.

YnpasnsoLLlee pesne BKIHOYAETCA CaMOCTOATE/IbHO KaK TOMIbLKO CTapTep
NPOBEPHET KOJIEHYaTbI Ban Aguratens. [Ona aTtoro ynpasnsiollee pese
nosly4yaeT MMMy/bCbl OT [aTuuKa pacnpepennTtens, Kiemmbl "1" KaTyLKu
3aKMUraHMsa UM OT COOTBETCTBYHOLE K/IEMMbI KOMMYyTaTopa. YNnpas/sto
LLlee pesie pacro3HaeT COCTOAHME — "KOJIeHYaTbli Basl ABUraTesis BpawaeT
ca". Ecnum Xe aBuratesib He 3anyCTU/ICA, UMNY/bChl K YNPaBAAoLWEMY pene
6onbLUe He NOAXOAAT. Pesie pacno3HaeT 3TO M OTKJ/IHOYAET TOM/IMBHbINA HACcOC
yepe3 1 ceKyHAY Noc/ie NPOXOXKAEHNA NOCeAHEr0 MMMy bCa.

Ha puc. 3.25 nokasaHa anekTpocxema B "COCTOAHMN nokosa". Ha puc. 3.26
n 3.27 (pparmMeHTbl CXeMbl) MpPeAcTaB/iEHbl: MYCK XO/I04HOr0 ABuraTesns,
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paboyee COCTOSHME U COCTOSIHME, KOrfja 3aXKuraHue BK/IHOYEeHO, a KOJeH
4yaTblA Bas1 ABUraTenNs He BpalLlaeTcs.

Ha puc. 3.26, a npeAcTaBnieHa cXema C pesie nyckKa Xoa104Horo aosurarens
(nocnectaptoBoe pesne). CMbIC/T TAKOro BK/THOYEHNSA B NPOASIEHNN BPEMEHN
paboTbl MYyCKOBOW (POPCYHKN. POpCyHKa paboTaeT HEKOTOPOe Bpems U
noc/ie BbIK/HOYEHUSA cTapTepa.
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Puc. 3.26. SnekTpunyeckasn cxema "K JETRONIK"
(bparmeHT, c™m. puc. 3.25.):
a — NyCK X0/10iHOr0 ABUratesisi; 6 — pabouee COCTOsHME, ABUTaTe b MPOrPeT; B —
3aKUraHue BK/IIOYEHO, KOJIEHYaTbIV Ba ABUraTens
He BpaLlLlaeTcs
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Puc. 3.27. nekTpuyeckas cxema cuctemsbl "K JETRONIK"
C pene nyckKa Xos104Horo gsurartesns (C nocnecTapToBbIM pene):

1 — pene BKNHOYeHUsA TONIMBHOIO HAacoca; 2 — pesie MNyckKa X0104HOro ABuraTens;
3 — TepMO3/IEKTPUYECKUI BbIKNOYaTESTb; 4 — TENI0BOE pesie BpeMeHu; 5 —
MyCKOBas 3N1eKTPOMarH1UTHasA (POpPCyHKa; 6 — TOMIMBHbIA HACOC; 7 — PerynsaTop
ynpaBAAoLLEro AaBneHNs;

8 — KnanaH f06aBoYHOro BO3ayxa

3.5. Cuctema Bnpbicka «KE-JETRONIK>

3.4.1. OTnnunTenbHble OCOBEHHOCTU YCTPOWCTBA U MPUHLMN OEUCTBUA

Cuctema Bnpbicka "KE-JETRONIK" — 3T0 MexaHuW4yeckas cucTema
MOCTOAHHOIO BMpbICKa TOMMBa, nogobHas cucteme "KE-JETRONIK", Ho C
3NeKTPOHHbIM 6N0KoM ynpaBneHus (E-Elektronik). B cucteme "KE-
JETRONIK" perynatop ynpasfsoLLero AaBneHnsa 3aMeHeH a/1eKTporuapa
B/INYECKUM PETYIATOPOM.

Kpome 3T0ro, cucteMa MMeeT: YCTaHOBJ/IEHHbIM Ha pblyare pacxogomepa
BO34yXa MoTeHUMOMETP (PeOoCTaTHbIN AaTUMK) U BbIK/IHOUYATE b MOMOXKEHNSA
[PpOCCeNbHOM  3aC/OHKWN.  [OTEeHUMOMETP  COOOLLAeT  3/1IEKTPUYECKUMU
CUTHalaMW B 3/1IEKTPOHHbIM 6/10K YNpaBieHUs MHDOPMaLM0 O NMOJSIOXKEHUN
HaMopHOro AMcKa pacxofomepa Bo3gyxa. 1onoXxKeHme HaNnoOpPHOro ANCKa O
pefenseTca pacxoom Bo3ayxa (paspeXkeHnem Bo BMyCKHOM TPy6orpoBoAae,
MOJIOXXEeHWEM APOCCesIbHOM 3aC/IOHKW, Harpy3Koi ABUrartess).

BbiknouaTenib MOMOXKEHUSA APOCCESIbHOM 3aC/IOHKU MOXXeT WMHGopMK
pOBaTh 3/IEKTPOHHBIN 610K YNpPaB/ieHNS 0 KpaiHNX MOMOXKEHNAX ApOCCeslb
HOM 3aC/IOHKM — TMOJIHOCTbIO OTKpbITa WUAW 3akpbiTa (B 3TOM C/y4ae
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BbIK/ItOUaTelb Ha3bIBAETCS KOHLIEBbIM), O BCEX MOJIOXKEHUAX APOCCE/bHOWA
3aC/TOHKKM N O CKOPOCTU ee OTKPbITUA U 3aKPbITUS.

Cuctema "KE-JETRONIK" c 3neKTPOHHbIM 6/10KOM yripaBneHus (E-
Elektronik) sBnseTca panbHenwmm passutmem cuctembl “K-JETRONIK",
OHa 60r1ee CNoXxHas, HO NO3BOJISAET Jlyullle ONTUMU3NPOBATL [03MPOBaHNE
Ton/mBa. VgeanbHoe f03MpoBaHMe — 3TO TOM/IMBHAA 3KOHOMWUYHOCTb, Hau
MeHbLUAs TOKCMYHOCTb OTpaboTaBLUMX ra3oB, Hawydwasd auHammka. K
COXKa/1eHMI0, COBMECTUTL BCE TPWU COCTaBMAOLWMe He yaaeTcs. Moatomy, K
npuMepy, O TOMJIMBHON 3KOHOMWYHOCTWU 3aB0TATCA NPU BCEX YaCTUUHbIX
Harpyskax, a npu No/IHOM Harpy3ke — TO/IbKO 0 HaUyYLLUX AUHAMUYECKNX
rnokasaresisix.

Tonnueo nog [AdasfeHMEM nocTynaeTr K opcyHkam 11 (puc. 3.28),
YCTaHOB/IEHHbIM Mepef BMYCKHbIMM KnanaHamu. OpCcyHKU pacnblnsoT
TON/INBO, KOJ/INYECTBO KOTOPOro ONpefensercsa ero JaBfieHWeM B 3aBUCK
MOCTU OT Harpy3ku (OT paspexxeHuUss BO BMYCKHOM KOJI/IEKTOPE) M OT
TemMrnepaTypbl OXNaXK4atoLLEeN XXUAKOCTU.

PerynunpoBaHve Konmn4yectsa TonamBa 06ecreymBaeTcA [03aTOPOM pac
npegennTenem 5, ynpas/isieMbIM pPacxogoMepoMm BO3ayxa 6 1 anekTporugpa
B/IMYECKMM PETYNIATOPOM YMpPaBAOLWEro fAasfieHUa 9, ynpaBnsgeMbiM
3/IEKTPOHHbLIM 6/10KOM ynpaB/ieHnsa 16 No curHanam fatymka TemnepaTypsbl
OX/TKAaoWeEN >XMUAKOCTM ABuratena 13, BblK/IOUaTeNsA MONOXKEHUS
APOCCeNIbHOWM 3aC/IOHKM 7 W faTymKa 4acToTbl BpalleHns (4Ymcna o060poToB)
KOMleH4YaToro Basia ppuratens (gartuvMka Hadasna oTtcdeta). CurHanbl
(nmnynbCbl) 4acTOTbl BpalleHUs GepyTcA OT JdaTymka pacnpenennrtens
3aKnraHma 15. 3T CUrHanbl MOryT TakXe 6paTbCA OT KaTYLIKN 3a)KUTraHUS
UNU OT KOMMyTaTopa. B HacTosLlee BpeMs 4715 3TOW Ue/iv NPUMEHSAI0TCA
NHAYKTUBHbIE JaTUMKW. [ocnefHme 3aKpenisoTCsa Ha KapTepe MaxoBumKa, a
X "4yBCTBUTENbHAA" YacTb pacnoniaraeTca Hag 3ybyarbiM BEHLIOM Maxo
BMKa. [Mpn npoxoxaeHnn 3yba MMMO AaTyunKa B ero 06MOTKe reHepupyeTcs
34C. lNMpumeHATCA AaTYMKM M Ha OCHOBe adppekta Xosna, KoTopble
Nydlle MHOYKTUBHbIX, HO C/TOXHEE U JOPOXKe.

Cuctema Bnpbicka (cMm. puc. 3.28) paboTaeT cnegyrowmm 06pasom.
DNeKTpoHacoc 2 3abupaeT TON/IMBO M3 6aka M NOAAET ero noj AaB/ieHNEM K
[,03aTopy pacnpegennTesito Tonamea 5 4epe3 TOMIMBHBLIA UNLTP 3 U
HakonuTesb 4.

TonanBo NOCTYNAET B BEPXHUE KaMepbl AnddepeHLnanbHbIX KnanaHos
[03aTopa pacrnpegennTens nog LaBfieHNUeM, KOTOPOe U3MEHSETCA peryns
Topom 10 B 3aBUCMMOCTM OT NMOJIOXKEHUSA MYHXKepa pacnpesesimTens.

KonnyecTtBo Ton/MBa, NocTynarowlero K pabounm gopcyHkam 11, pery
nmpyetcs  auadparMoii  andydpepeHumanibHbIX  KanaHoB, MPUKMMaeMom
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ynpasnsowmm gasneHnem (MpoTMBOLaBIEHNEM) K BbIXO4HbLIM OTBEPCTUAM
(Tpybkam hopCyHOK).

B otnnume ot cuctemsbl "K-JETRONIK" ynpasnsioLlee fasfieHNe K Bepx
Hemy Topuy nnayHXepa pacnpegenutens B cucteme "KE-JETRONIK" He
noaBoOAMTCA.

PerynaTtop ynpasnstowero gasneHnsa 9 npefcrasnsieT cobon 3neKTpo
KnanaH, ynpaBnsieMblii 3M1eKTPOHHbIM 6710KoM 16. Mpu paboTe rnaBHOM
[N03UNPYIOLLIEN CUCTEMbI MEHSIETCSI MONOXKEHWE BUMETaIINYECKOM NNaCTUHBI.
Mpwn yBeNnYeHNM 4acToThbl BpalLleHMS KosleHYaToro sasia (YCKOpeHue) Bepx
NaCTUHbLI OTK/TIOHAETCA BNpaBo, 0TBEPCTUE NOABOAA TON/IMBA K PErYNIATOPY
NnpuKpbIBaeTca. Npn yMeHbLUEHNM YacTOTbl BpalleHUA KOJIeHYaToro Bana
(3amefnieHne) Bepx MIacTUHbI OTK/IOHSETCHA B/IeBO, OTBepCTMe MoABoAa
TON/IMBa K Perynatopy yeennumBaeTcs. pu paBHOMepHOI paboTe ABU
ratenis (NOCTOSAHHOW 4YacToTe BpaleHMs KOMeHYaToro Basa) niacTuHa
Haxo4UTCA B BbIMPAM/IEHHOM COCTOAHUN.

[MoTeHUMOMETP HaMoOPHOro AMUCKa W BbIKNKOYaTe/lb MOMOXKEHUA ApOC
CeNbHOM 3ac/IOHKM nepefatoT B 3/1EKTPOHHbLIA 610K ynpaBieHUs UHAopP
MaLUMIO O TeKyLleihl Harpyske apuratens v o "noBeaeHUU™ OPOCCe/IbHOM
3aC/IOHKKU. B cBOK o4epefb, 3MEKTPOHHbLIA 670K YyMpaBneHUs 4depes
3NEKTPOrnapaBINYeCKNiA PerynaTop ynpaBnsoLWero AaBneHNss KOPPEKTU
pyeT BO3AeNCTBME MepeMeLLEHNIA HAMOPHOr0 AMCKa Ha NYHXXep pacnpege
nutena. Hanpumep, npy peskoMm Haxkatuuy Ha nefjasb “"ras", "B3anMocBsasb',
OTKPbITUN [APOCCENIbHOM 3aC/MIOHKM, MEPEMELLLEHMM HaMopHOro aAMcka W
POCTe YacTOTbl BpalLEHUS KOJIeHYaToro Basia 3/M1eKTPOHHbIN 610K yrnpas
NIEHNSA pa3NnNyaeT, YCKOPeHMe /1N 3TO ABMXKEHUA aBTOMOOWASA WM NpPoCTO
YBe/IMYeHNE YacTOThbl BPaLLEHNSA KOJIEHYATOro Bana ABUratens Ha Xo/10CTOM
Xopy.

Npy NOMHOM Harpy3Ke CUrHan OT BbIK/OUaTeNA NOSIOXKEHUSA APOCCeslb
HOWM 3aC/IOHKM MNOCTYMNaeT B 3/IEKTPOHHbLIA 610K yMpaB/ieHNsA, KOTOPbI
yepe3 perynatop YynpasnsAwoLlero AasfieHUs [o3atopa pacnpepennTens
oborataeT CMeCb.

Cunctema X0N0CTOro xopa, NpefcTaB/ieHHass Ha puc. 3.28, No4TU He
OT/INYAETCA OT cuUcTeMbl Xonoctoro xoga "K-JETRONIK". lMapannensHo
KaHaly ApoccesibHOM 3aC/TOHKN UAYT elle ABa BO3AYLUHbIX KaHasa. B ogHOM
YCTaHOB/IEH KOHWUYECKNIA BUHT PErysIMpPoBKK X00CTOro xoaa (BMHT KOu
4yecTBa), KOTOPbIM MOAAEPXKNBAETCA MUHUMa/IbHOE pa3pexxeHne B pacxopo
Mepe BO3dyxa 6 nof AMCKOM K obecnedmBaeTcsa paboTa ABuratens Ha
X0/10CTOM Xo4y. KnanaH JononHUTeNbHOM Nogayun Bo3ayxa 8 paboTaeT npu
XO/I04HOM MYyCKe W Mnporpeese pABuratens aHanornyHo cucteme "KE-
JETRONIK".
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Puc. 3.28. Cxema cuctemsbl Bnpbicka KE — JETRONIK:
1 — TONNMBHbIN 6aK; 2 — 3/1IEKTPOHACOC; 3 — TOM/INBHbIN (ULTP;

4 — HakonuTeb TONINBA; 5 — 4,03aTOP pacnpeaenuTesb; 6 — pacxogomep
BO34YyXa; 7 — BbIK/It0HaTe b MOMNOXKEHWS APOCCE/IbHOM 3aC/IOHKN; 8 — KnanaH
AOMONTHUTENBLHOM Nojayun Bo3ayxa; 9 — aN1eKTporngpaBIvyecKnin perynatop

yrnpasnswLLero gasneHns (NpoTneogasneHns); 10 — perynsatop AasneHus
Tonnuea B cucteme; 11 — chopcyHka (MHXKeKTOp); 12 — nyckoBas

aNeKTpoOMarHUTHas OPCYHKa; 13 — faTUMK TeMMepaTypbl OXKAAOLLEN

XXUAKOCTU; 14 — Tepmopene; 15 — aaTuynk — pacrnpenesinTens,
16 — 3NEeKTPOHHbIN 6/10K yNpaBAeHUs].
KaHanbl: A — nogsog Tonnvea (gasneHune cuctemsl); B — cive Tonnmea B 6aKk;
C — KaHa/1 ynpas/isioLero fasneHuns (B fo3aTope pacrpegenunTene);
D — kaHan perynaTtopa fasneHus; E — nogsog Tonvea K (popcyHKawm;

F — noaBog TonmBea K MyCKOBOW 3/1eKTPOMarHUTHOM (POpPCYHKe

3.6. Cuctema nycka

AnekTtpoHacoc 2 (cMm. puc. 3.28) npu Nycke MrHOBEHHO CO3JaeT Aas/e
HVe B cucTeme. B TeueHue onpeneneHHOro BpeMeHW, 3aBUCALLErO OT TeM
nepaTypbl OXNaXAaroLlen XXNMAKOCTK, NyckoBas (DOpPCyHKa 12 pacnbiisieT
TOMMBO BO BMYCKHOM TPy60npoBo/, YTO 0becreymBaeT oborawieHme cMecu
N HageXHbIA 3amnyckK Xo0no4HOro asuratend. Bpemsa paboTbl MyCKOBOWA
(hopcyHKM onpepenser Tak e, Kak n B cucreme "K-JETRONIK ", Tep
mMopene 14.

KnanaH 8 oTKpbIBaeT 4OCTYN BO BMNYCKHOW TPy60npoBo A06aBOHHOMY
BO34yXYy, 0b6ecneumsasd TeM CaMbIM YBeNIMYEHME YaCTOTbl BpaLleHNsA KOJeH
4yaToro Basia Ha X0N0CTOM XOA4Y NpW NPOrpese ABUraTens.
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BMecTo KnanaHa fono/IHUTeIbHOW NoAayun BO3ayXa Uan napasisiesibHo C
HMUM MOryT ObITb YCTaHOBJ/IEHbl 00/ee CNOXXHble YCTPOMCTBA, Hanpumep
ANEeKTPOMarHUTHbIN perynatop (KnanaH) C 3/1EKTPOHHbLIM YNpaB/ieHNEM.
Ecnn knanaHbl 406aBOYHOr0 BO34yXa C MOAOrpeBoM paboTarT “camu Mo
cebe" Unn No ycpefHeHHOM nporpamme 6e3 06paTHOM CBA3W, TO 3NEKTPO
MarHUTHbIE PerynATopbl YNPaBisaTCA 3/1eKTPOHHbIM 6/10KOM. D/IEKTPOH
HbI 610K, NONyYas TEKYLLYH MHJOPMaLUIO 0 YaCcToTe BpaLLeHNS KoeHYa
TOro Basla ABuraTens, KOPPeKTUPYeT ee, BO3AENCTBYA Ha 3NeKTPOMarHUT
HblA PerynAaTop XO0/I0CTOro XoAa, paboTalolnii Ha BCeX TemnepaTypHbIX
peXxxnumMax asuraTens.

OoboraueHne CMecn y X0/I04HOM0 ABUraTenst OCyLLEeCTBASETCA peryns
TOPOM YNPaB/AOLLErO AaB/IEHNSA 9, KOTOPbIA YMEHbLUAET NPOTUBOAAB/IEHME
B HWKHUX Kamepax AnddpepeHumasibHbIX KianaHoB, Mpyv 3ToM 6umeTtan
JINYeCKas NiacTuHa perynatopa OTKIOHSAeTCA Bnpaso. OboralleHme cmecu
NpekpawaeTcs MO CUrHasly fgatuvMka TemrepaTypbl  OXnaxpjatoLlen
Xnakoctm 13.

Jatunk Temnepatypbl OX/1aK4AIOLWEN XXNUAKOCTU 10 BHELLHeMY BUAY
MOXO0XX Ha TepMopesne (TensioBoe pefne BPEMEHMU), Ynpas/isioLlee paboTou
NyCKOBOM (hopCyHKN. OAHaKO MPUHLUMMN ero AeicTBMUS COBEPLLEHHO WHOMN.
Ecnu tepmopene (cm. puc. 3.22) — 3TO MPOCTON TEPMO3NIEKTPUYECKUI
BbIK/tOUaTeNb, TO AaTYMK TeMrepaTypbl AgBuratens — 310 TEPMOYYBCTBU
Te/IbHOe COMPOTUB/IEHME C OTpuuaTeslbHbIM TemMnepaTypHbIM  KO3hhu
LuneHToM. OTpULAaTENbHbIN TeMMepaTypHbIA KO3MMULNEHT — 3TO 06paTHas
3aBMCUMOCTb MeXAy TemnepaTypoil HarpesBa M COMPOTUB/IEHNEM AaTyMKa.
DT0 03HayaeT, YTO Y XO/I0AHOr0 JaTymMKa COnpoTMB/IEHNE MaKCUMasIbHOE, a
Mo Mepe Harpesa ero CONPOTUB/IEHNE YMEHbLLIAETCS.

DNEeKTPOHHbIN 610K yNpaBneHUsa NoslyvyaeT CUrHaa o0 TeKyLer Temne
patype ABuUraTens B BUAe Be/IMUYNHbI CONPOTMBIIEHNA AaTynKa. Ha ocHoBa
HMUM 3TOro 610K BblAAeT COOTBETCTBYHOLLYH KOMaHAy Ha 3anekTporugpa
B/IMYECKUI PETYNATOP YNPaB/IAKOLWEro AaB/IeHUSA, KOTOPbIA U3MEHSET 3TO
ynpas/isitoLLee AaB/ieHMe U TEM CaMblM — COCTaB CMECMW.

3.7. Opyrue cuctembl Bnpbicka

OO6Lwas CTPYKTypHas Ccxema CUCTEMbl BIPbICKUBAHWUA ToOMamMBa C
nporpaMmMHbIM yrpas/ieHMeM Oblia paccMoTpeHa Bbiwe (cM. puc 3.12). Ha
puc. 3.29 nokasaHa cucTema pacrnpeesieHHOro BnpbiICKUBaHMA Tonmea «L
Jetronic». DNeKTpUYeCKNiA TOMIMBHbIN Hacoc 2 NogaeT TONIMBO K3 6aka 1
yepe3 puNbTP 3 B TOMNMBHbINA KOMIEKTOP 4, B KOTOPOM C MOMOLLbI CTabw
nmsatopa 5 nogaep>KMBaeTcA NMOCTOSAHHLIV Nepenag AaBfieHnst Ha BXo4e U
BbIXO4e Ton/amBa u3 (popcyHoK 7. CTabwunusatop nepenaja AaBfieHUsA
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NnoAaep>X1BaeT MOCTOAHHbLIM AaBfieHMEe BMNPbLICKMBaHUA U 0becreynBaeT
BO3BpaT M30bITOYHOro TOMIMBa B 6aK. TUM 06ecrneymBaeTca LUPKYNALns
Ton/mMBa B CUCTEME WM WUCK/IOYaeTcs obpa3oBaHMe MNapoBbIX MPOO6OK. 3
KOJ1/IeKTOpa TOMN/IMBO MOCTyNaeT K paboynm (hopcyHKam, KOTopble nogakT
ero B 30HY BMYCKHbIX K/anaHoB. Ko/im4yecTBO BMPbICKMBAEMOro TOM/IMBA
3a/1aeTCA 3/IEKTPOHHbLIM G/I0KOM YyrpaB/fieHuss 6 B 3aBUCUMOCTM OT Temre
paTypbl, AaBieHNs N 06bema MocTynatoLero Bo3ayxa, YacToTbl BpaLleHNs
KOJZIEHYaToro Basla M Harpysku [Buratens. YUMTbIBaeTCA Takke Temrie
paTypa oOxXaXx4atoLei XXNaKoCTH.

14

15

Puc. 3.29. Cxema cuUCTeMbl BNPbICKMBaHUA Tonmea «L Jetronic»:
1 — TONMBHbIN 6aK; 2 — Hacoc; 3 — PUAbTP; 4 — TONIMBHbBIA KONEKTOP;

5 — cTabunusarop nepenaga AaBneHns; 6 — 610K ynpasneHns; 7 — POPCYHKa C
3/1IEKTPOMarHMTHbIM yrpaB/ieHeM; 8 — NycKoBas (POPCYHKa; 9 — BUHT
perympoBaHnA 4YacToThbl BpallleHMs Bana Ha X0/10cToM Xoay; 10 gatumk
NON0XKEHNSA APOCCE/IbHOM 3aC/OHKK; 11 — ApoccenbHasi 3aC/I0HKa;

12 — n3mepuTesnb pacxofa Bo3gyxa; 13 — pene; 14 — gaT4nkK KUCMOPOAa;

15, 16, 17 — paTtumKkn; 18 — peryndaTop pacxofa Bo3zyxa Ha X0/10CTOM X0OA4y;
19 — BMHT n3MepuTensa pacxoga Bo3ayxa; 20 — akkyMynaTopHas barapes;
21 — BbIK/IHOYATE b 38XKUTaHNA N CUCTEMbI BNPbLICKUBAHUA

O6beM MNOCTYNalOLLIEro BO3Ayxa SIBNSIETCS OCHOBHbIM MapaMeTpoM,
onpefensiloWMM [103MpoBaHMe Tonamea. Bo3ayx nmocTtynaet B UMAWMHAPDI
uepes M3MepuUTenb 12 pacxoa Bo3ayxa 1 BNyCKHOW Tpy6onposoa. BosayLu
HbIA MOTOK, MOCTyNaloWWii B ABUraTesb, OTK/OHSIET HaropHY WU3Mepu
Te/IbHYH 3aC/IOHKY U3MepUTeNns pacxofa Bo3dyXa Ha OnpeaeneHHbIA yron.
Mpy 3TOM C MOMOLLbIO MOTEHLMOMETPA 3M1EeKTPUYECKUIA CUTHAs, NMPonop
LMOHaNbHbIV Yrny MOBOPOTa 3ac/IOHKM, MojaeTca B 610K YrpaBneHus,
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KOTOpbIA onpeaensieT HeobxoAMMOe KO/IMYeCTBO TOMMBa M BblAaeT Ha
3N1eKTPOMarHUTHbIE KnanaHbl UMMNY/bCbl YNPaBAeHNs MOMEHTOM BMNPLICKN
BaHWA TON/IMBA. DNEKTPOHHAA CXema yrnpasfieHUsa 403MpoBaHMeEM TOMIMBA
nosy4yaeT NUTaHWe OT aKKyMYNATOpPHOW Gatapen 20 U HaunMHaeT paboTartb
NPU BK/TIOYEHNN 3aXKUTaHUS.

Hes3aBMCMMO OT MOMIOXKEHUA BMYCKHbIX K/anaHoB, (POPCYHKW BMpbl
CKMBAKOT TOM/IMBO 3a OAWH WM [ABa 060pOTa KOJIEHYaTOro Basia Apurartess.
Ecnv BMNyCKHOW KnanaH B MOMEHT BIPbICKMBaHWUA TOMAMBa (DOPCYHKOM
3aKpbIT, TOM/IMBO HaKamnJMBaeTCA B MNPOCTPaHCTBE Mepes KnanaHoMm W
NoCcTynaeT B UWINHAP NpW CnefylollemM ero OTKPbITUM OOHOBPEMEHHO C
BO34yXoM. Cxema pacronioXKeHNss (POPCYHKM MPU BNPbICKMBAHUW TOM/IMBA B
30HY BMNYCKHOr0 K/iarnaHa rnokasaHa Ha puc. 3.30.

H
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Puc. 3.30. Cxema pacrnosioxkeHns hopCyHKM Npun BAPbICKMBaHUW TOMIMBA
B 30HY BIMYCKHOI0 K/ianaHa:
1 — aneKTpomarHuTHast POPCYHKa; 2 — BNYCKHOM Tpy60npoBog;
3 — BMYCKHOW KnanaH
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KonnyecTBo NMocTynarwLwwero K LInMHApam ABUraTens Bosayxa perynm
pyeTcs ApoccefibHOW 3ac/ioHkon 11 (cm. puc. 3.29), ynpasnsemoil BOAw
Tenem. B cucteme npegycMoTpeH perynatop 18 pacxofa Bo3gyxa Ha Xo0s1o0
CTOM XOfZY, Pacro/iIoXKeHHbI OKOMO ApOocCe/ibHOM 3ac/ioHKn. OH obecne
4MBaEeT AONOJIHUTE/bHYIO NoAayy BO3AyXa Npu X0/104HOM NYCKe U NPorpese
asuratensa. Mo Mepe nporpeesa ABwuratens, HauuMHass C TemnepaTypbl
oxnaxgaroulen xuakoctn 50—70 C, perynatop npekpawaeTr nogadvy Ao
NOTHUTE/ILHOr0 Bo3AyXa. I'locsie aToro npu 3aKpbITON 4pOCCe/IbHOM 3aCNOoH
Ke BO34yX MOCTyMnaeT TONbKO 4epe3 BepxHWii GannacHbli (06BOAHOI)
KaHaJ1, ceyeHe KOTOPOro MOXXHO U3MEeHATbL Perysmpyrowmm BUHTOM 9, 4To
obecrneymBaeT BO3MOXXHOCTb PerysiMpoBaHns YaCcTOTbl BPaLLEHNA B PEXUME
X0/10CTOro Xo4a.

Crabunmsatop 5 nepenafga faBneHUs MOAAEP>KUBaeT MNOCTOSIHHOE
N30bITOYHOE [aB/ieHNe TOM/MBa OTHOCUTE/IbHO [aBfieHUs BO34yXa BO
BMYCKHOM Tpy6onposoge. B 3Tom cnyyae uuKnoBas nofaya Torvea
(POPCYHKOIA 7 3aBUCUT TOJSIbKO OT BPEMEHU, B TEYEHME KOTOPOro OTKPbLIT ee
KnanaH. CnefoBaTe/ibHO, OCHOBHOW MPUHLUMMN 3M1EKTPOHHOIO YnpasB/ieHUs
BNPbICKMBAHMEM TOM/INBA 3aK/1H0HAETCA B LUMPOTHON MOAYALMN 3NEKTPU
4eCKOro MMMy/ibCca, ynpas/istoLLero oopcyHKom Npu ycnoBumn nogaep>kaHns
NMOCTOAHHOrO Nepenagja AaB/1IeHNA TOMNIMBa.

ANUTeNbHOCTL MMMNYNLCOB  YNpaB/ieHUA BpPEMEHEM BMNPbLICKMBaHUA
TON/MBa (POPCYHKOM KOPPEKTUPYETCA B 3aBMCMMOCTM OT TemnepaTypbl
OX/TaKAAaoLLEN YKNAKOCTM MO MHpopmaLmn OT gaTymnka 15.

Ha peXXmmax MNosIHOro OTKPbITUA APOCCE/IbHOM 3aC/IOHKM U pa3roHa
aBTOMOOW/I HeobXoAMMO O0OOoralleHne roproYeit cmecu, 4To obecreyn
BAETCH 3/IEKTPOHHBLIM 6/I0OKOM ynpas/ieHUs No MHgopmaumm oT gatyumka 10
MOJIOXXEHUA APOCCEeNbHON 3aCNOHKN. pn OTKPbLITUM 3aC/IOHKUN KOHTaKTHasA
cuctemMa gatumka 10 gaet MMNy/ibCbl, KOTOPbIE MPUBOAAT K 060ralleHuto
CMECM B pexknmMe pasroHa asTomobmns (cm. puc. 3.29).

B patumke 10 NONOXKEHUS APOCCENbHOW 3aC/OHKU MpeaycMOTpeHa
KOHTaKTHasA napa, OT 3aMKHYTOro UM pPa3oMKHYTOr0 COCTOSIHUSA KOTOPOW
3aBMCUT OTK/IKOUYEHME NN BK/TKOUYEHME TOMIMBOMOAAUMN B PEXXUME NPUHYAMN
Te/IbHOro X010CTOro xofa. logaya Tonnvea npekpaiiaeTca Npu 3aKpbIToM
APOCCeNbHOM 3ac/IoOHKe, KOrfa 4actoTa BpalleHMs KOJleH4aToro Basia
npuraTenst Bbie 1000 MUH !, 1 BO30GHOBNSETCS NMPU CHUXKEHUN YacTOThl
BpallleHns 10 900 MuH . Mpu 3TOM MOPOr OTK/OUYEHUS Mojadyn TON/MBa
KOPPEeKTUPYeTCA B 3aBUCUMOCTU OT TEMMNEPATYPHOI0 COCTOAHUA ABUTaTeNs.

Ona obneryeHns nycka Xo/I04HOr0 ABUraTesia B CUCTEMe MpefycMOoT
peHa fOMOSIHUTE/IbHAA MYCcKoBas JOPCYHKa 8, NPOA0/MKUTENIbHOCTL OTKPbI
TWA KOTOPOM 3aBUCUT OT TEMMEPATYPbI OX1adKAAIOLLEN XXNAKOCTY (faTumK 16).
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MyckoBas (hopcyHKa npeacTaBnseT cob60M 3NeKTPOMarHUTHbLIA KnanaH C
BMXPEBbLIM LIEHTPOGEXHbIM PacnbIINTEEM.

BBefieHHbI B CUCTEMY JaTUMK KUCIopoaa obecrneynBaeT nogaep>kaHue
CTEXMOMETPUYECKOIO COCTaBa CMeCHW.

PYHKLUNOHA/IbHAsA CBA3b BCEX 3/IEMEHTOB CUCTEMbl pacrpefesieHHOro
BMNpbICKMBaHWA Tonmea "L Jetronic" nokasaHa Ha puc. 3.31.
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Puc. 3.31. dyHKLUMOHa/IbHaA CXema ynpas/ieHuns CUCTEMOI BNPbICKNBaHUSA
Tonnvea "L Jetronic":

A — yCTpOICTBA BXO/HbIX NapamMeTpoB: 1 — faTuMK TeMnepaTypbl BCachbiBaemMoro
BO3/yXa, 2 — PacxofoMep BO3yxa; 3 — BbIK/HOUaTe b NOOXKEHNS POCCE/bHOM
3aC/IOHKU; 4 — BbICOTHbIN KOPPEKTOP;

5 — paTumnk _pacnpefenuTens 3axuraHns, 6 — gaTumK TemnepaTypbl
OXNaKAatoLLEN XNAKOCTA; 7 — TEPMOpPENE; B— YCTPOICTBa ynpaB/ieHus
1 06ecrievHeHns: 8 — 3/1EKTPOHHbIV 6/10K ynpasnieHus:; 9 — 610K pene;

10 — TON/IMBHbIN Hacoc; 11 — akkymynsiTopHast 6atapest; 12 — BbiK/Ilo4aTesb
3aKuraHus; C — yCcTpoCTBa BbIXOAHbIX NapaMeTpoB: 13 — paboune hOPCYHKH;
14 — knanaH go6aBoYHOro Bo3ayxa; 15 — nyckosas (oopcyHKa

[MprmMeHeHVe cucCTeMbl BMPbICKMBaHMA TonsmBa «L Jetronic" 3Hauw
Te/IbHO YC/IOXKHSET CXeMy 3/1IeKTpoobopyfoBaHUA aBTomobuns. Crepyet
OTMETUTb, YTO 3/IEKTPUYECKME CXEMbI CUCTeMbI «L Jetronic" oTiMyaroTcs B
3aBMCMMOCTM OT aBTOMOOUNA, ABUraTeNS, YCTaHOBIEHHOIO Ha HeM, N roga
BbIMyCKa aBTOMOOUNA.

Ha puc. 3.32 npuBegeHa cxema CUCTeMbI BNPbICKMBaHMA Tonsimea «LH
Jetronic», B KOTOPOW W3MeEpeHWe pacxoda BO3fyXa OCYLLEeCTB/SETCA
TepmoaHeMoMeTpoM. lMpuMeHeHMe TepmoaHeMOMeTpa MO3BOMAET noasep
YKMBaTb MOCTOAHHbIA COCTaB CMECU MPU U3MEHEHUW MIOTHOCTM BO34yXa.
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Puc. 3.32. Cxema cucTeMbl BNpbICKMBaHUA Tonnmea «LH Jetronic»:
1 — TONMBHbIN 6aK; 2 — TOMMBHbINA HAcoC, 3 — TONIMBHbLIN UNLTP;
4 — TON/IMBHbIN KONNEKTOP; 5 — cTabunmsartop nepenasa fAaBneHUs;

6 — 610K ynpaBneHns; 7 — aT4nK KMCcopoaa; 8 — popcyHkKa c
3NeKTPOMArHUTHbIM ynpasieHVeM; 9 — JaTUMK TeMMePaTYpPbl OXTaXKAALOLLEN
Xunakoctu; 10 — apoccenbHast 3acN0HKa; 11 — AaTunK NosoXKeHWst ApoccenNbHOM
3aC/I0HKWN; 12 — BUHT PYYHOro perysimpoBaHnNA 4acToTbl BpallleHUs Bana Ha
X0/10CTOM X0Ay; 13 — perynsitop 4acToTbl BpalleHUsi KONIeHYaToro Basia
[BUraTens, pasmeLLleHHbIV B KOpryce npepbiBaTesia pacnpefenTesnisa CUCTEMbI
3aKUraHusA; 14 — TepmoaHeMoMeTp; 15 — JaTuMK 4acTOTbl BpalleHUA
KOJIeHYaToro Basia ABuraTens, pasmeLLeHHbI1 B KOpNyce npepbiBaTesis
pacnpegenutens
CUCTEMbI 3a)KUraHNSA; 16 — akkyMynaTopHasa batapes;

17 — BbIKNtOYaTENb 320KUraHua; 18 — pene

Cxema CUCTEMbl BMPbLICKMBAHUA TOMAMBa [BUratensa aBTOMOOW/IA
"Toyota" npuBegeHa Ha puc. 3.33. Ee UEHTpasibHO 4acTbio SABNSAETCA
3NEKTPOHHbIN 610K ynpaBneHust 11. Ha OCHOBaHMW CUrHa/NIOB AaTUMKOB
610K ynpaB/ieHNA PacCUUTLIBAET KOJIMYECTBO BMPbLICKMBAEMOro TOM/MBA
ANA NONYYeHUA ONTUMa/IbHOro COOTHOLLUEHNA TOMMBA N BO34yXa B ropro
yelr cmecn. KonmyectBo BMPbLICKMBAEMOrO TOMIMBA OMpefesiaeTcs Bpeme
HeM OTKPbITUS 3/1eEKTPOMarHUTHOrO KiarnaHa (POPCYHKMU.

OcHoBHOe BpeMs BMPbICKMBaHUA TOM/IMBa — 3TO BpeMs A1 NoSyYeHUs
CMECW C TEOPETUYECKM HeobXoAuMbIM KO3(h(urLUMeHTOM n36bIiTKa BO3ayXa.
Konnyectso Bo3ayxa, NOCTynatoLLEero B LMINHAP 3a LUK/, pacCYNTbIBAETCA
6/10KOM ynpas/ieHUs Mo AaHHbIM JaTyMKa pacxofa BO3gyxa M 4acToThbl
BpalLleHMA KO/1leHYaToro Bana ABuraTens.
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Puc. 3.33. Cxema cuCcTeMbI BNPbICKUBaHMA TOMMBA ABUraTens
aBToMoOUNA "Toyota™:

1 — KU 3aXKUTraHus; 2 — pa3beM 4719 MOAKNH0UYEHNA BHELLHNX CPEACTB
ANArHOCTUKW; 3 — CUTHas1 BKIKOUYEHNSA HEMTpanbHOW Nepefayn; 4 — curHai
BK/IHOYEHUS KOHAMLMOHEPa; 5 — CUrHai CKOpoCTy aBTOMO6UNS; 6 — pene
BKJ/TIOYEHUS; 7 — pacnpenenuresb 3aXKuraHus; 8 — KaTyLlKa 3a>KuraHus,;

9 — faTuMK aBapuMNHOIo NageHns gasneHns macna; 10 — pene;

11 — 3NeKTPOHHBbIN 6/10K ynpaBneHus; 12 — waroBblii ABUraTenlb CUCTEMbI
ynpaB/ieHWs YaCTOTOM BpaLLEHNSA KOJIEHYATOro Basia Ha X0/10CTOM XOAY;
13 — faTtymkK pacxoga Bo3ayxa; 14 — faTumK TeMnepaTypbl NOCTYNALLEro B
[BUraTesib Bo3ayxa; 15 — perynsarop gasneHuns; 16 — 4aTumk yrna oTKpbITUS
APOCCeNbHOM 3aCNOHKM; 17 — KnanaH X0/10CToro xo4a; 18 — hopcyHKa Xo0n04HOro

nycka, 19 — pefyKUMOHHbI KnanaH; 20 — hopCyHKa, .
21 — TamMep NPOrpeBa; 22 — AaTYNK TEMMepPaTypbl OX/1aXKAatoLLen
YXNIAKOCTW; 23 — AaTYmK AeTOHauUumn; 24 — TONJIMBHbIN QUNLTP;
25 — TONMBHbIN Hacoc; 26 — 6ak Ans Tonnmnea; 27 — AaTYMK Kucnopoaa

B cucteme npefycMOTpeHa KOpPpeKuMs BpPeMeHU cpabaTbiBaHWUA 3/1eK
TPOMarHUTHOM (POPCYHKM MO HanpsHKeHU0 NUTaHus, No Temnepartype
OX/TKAAOLLEN YXXNAKOCTN BO BPeEMs Mporpesa ABuratesnis, no temneparype
BO3[yXa Ha BMyCKe.

MNpwn pabote paBuratenss Heo6XOAUMO AOCTUTHYTb BbICOKOW CTereHu
O4YNCTKM OTpaboTaBLLMX razoB Mo KoMnoHeHTam CO, CH n NO ¢ nomoLbto
TPEXKOMMOHEHTHOr0 HelTpanm3sartopa. CTabuimsauns CTeXMOMETPUYECKO
ro cocrtaBa roptoyeri cMecu 06ecrneynmBaeTcs C MOMOLLbIO AaTyMKa KUC/O
pOAa, yCTaHaBNMBAEMOr O B BbIMYCKHOM TPy60MNpoBoe.

CwucTema BbINOJHAET TakKe PYHKLMN 3KOHOMa3epa NPpUHYANTENbHOIO
xonoctoro xoga (AIXX). Konu4yectso TOMAMBa, BMPbICKMBAEMOro Mpu
NyCKe ABUratesisi, onpeaenseTcs TeMnepaTtypon OX/1axKaatoLLen XXNLKOCTN.
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Ha puc. 3.34 npuBefeHa cuctema LIEHTPasIbHOrO BMPbLICKUBAHUSA TO
NAvBa, BK/OYalOWan B Cceba 3NeKTPOHHbIA 6/10K ynpaBneHMa Ha 06ase
MUKpPOIMpoLieccopa, CMeCUTE/TbHYH Kamepy C ApOCCe/IbHOM 3aC/OHKOM, dhop
CYHKW, CTabunmsaTop [aBfieHUS, TOMIMBHbLIA HACcOC C 3/1EKTPONPUBOLOM,
TONAUBHBLIA UNLTP, AATYMK TemnepaTypbl OXIaKAAOLEN >XUAKOCTMK,
PErynsTop 4acTOTbl BpalleHUS B PEXUME XO00CTOro Xxopa. [encrtsue
perynstopa OCHOBaHO Ha WU3MEHEHUM MOIOXKEHNS APOCCe/IbHOM 3aCNOHKM
NN Nepenycke Bo3ayxa B 06Xo[ ApoccenbHOoM 3ac/ioHKW. Mocne 06paboTKu
NHhopMaLMK OT AaTumMKa YacTOoTbl BPALLEHNS MUKPONPOLIECCOp hopMunpyeT
YyNpaBAsoWWiA cUrHan, nofjaBaembli Ha WCMONHUTE/IbHOE YCTPOWMCTBO, B
KayecTBe KOTOPOro MOXeT ObITb MCMO/b30BaH LUaroBblii 31eKTpoaBuraTess,
BO3JENCTBYOLWMIA NN HA APOCCENbHYHO 3aC/IOHKY, WM Ha KanaH 06B0f
Horo KaHana. Kak npaBw/io, BCe CUCTEMbI LIEHTPa/IbHOrO BrPbICKMBaHUS
TONAMBA MMEIKT AaTUMK KMCNOopoaa, NO3BONAOWMIA afanTMBHO MOALEPXKN
BaTb CTEXMOMETPUYECKUIA COCTAB FOPHOYE CMECHI.
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Punc.3.34. Cxema cucTeMbl LIeHTPa/IbHOr0 BMPbICKMBaHWUA TONIMBA:
a — obLas cxema cucTembl; 6 — BapuaHT APOCCe/IbHOro naTpyoka
CO CTabuIN3aTopoM [aB/ieHUs U NepenyckoM BO3A4yXa [/11 aBTOMATUYeCKOro
perysimpoBaHnNA YacTOThbl BPaLLleHUs KOJIeHYaTOro Basia Ha peXkmme X0/10CToro
X0[a; 1 — TON/IMBHbIV 6aK; 2 — TON/IMBHbIA Hacoc; 3 — UNLTP; 4 — POPCYHKE;
5 — cTabunusaTop faBneHns; 6 — 3NeKTPOHHbIN 610K yNpaBieHUs;

7,8 — faTUNKN, COOTBETCTBEHHO, NOJIOXKEHUS 4POCCE/IbHOM 3aC/TOHKN U
TeMnepaTypbl OXTOKAAOLLEN XKMUAKOCTU; 9 — KOPNYC CMECUTE/IbHOM KaMepb;
10 — kaHan x0n0cToro xoAa; 11 — perynatop XonocToro Xoaa;

12 — noABOASLWMIA TON/IMBHbIN KaHan, 13 — KaHan 0TBOAA TOM/AMBa OT
cTabunusaropa faBneHus; 14 — ctabunmsaTop AasieHNs TOM/INBa,;

15 — wtekep aneKTponnTaHna hopcyHKN; 16 — DOpCyHKa;

17 — ppoccenbHasa 3ac/0HKa; 18 — AaTUMK pacxofa Bo3gyxa
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3.8. KomniekcHble cucTembl ynpasjieHnAa asuratenem

Ha aBTOMOOMNAX, KPOME MUKPOMPOLIECCOPHBbIX CUCTEM YMpaB/ieHUS
3akuraHmem n AMXX, NPUMEHAOTCA U KOMIM/IEKCHbIE CUCTEMbI ynpas/ie
HUA 32>KUraHMEM M BMNpPbICKMBaHWEM Tonnmea. MNMpuHUMNUanbHO 3TN CUC
TeMbl paboTaloT criefyrowmnm obpasom. C AaTUMKOB, BCTPOEHHbIX B ABUra
Te/lb, CHAMAETCA MH(OpPMaUua 0 pexume paboTbl ABUraTesisa. 4yactoTa
BpalleHNs KOJSIeHYaToro Basia, MOJIOXKEHME KOJIeHYaToro Basia Mno yray
NOBOPOTa, abCO/OTHOE faB/ieHNe BO BMYCKHOM Tpy6ornpoBose, MOI0OXKeHWe
[POCCenbHOM 3aCNOHKM, TemnepaTypa OX/1aXKAatoLLen XXNAKOCTY, TeMnepa
Typa BO3ayxa. OTU CUrHabl UHTepdenicom 610Ka ynpasneHUs npeobpa
3YHOTCA U3 aHa/10roBoM (HOPMbI B LMGIPOBYHO. 3aTEM 3TU CUMHA/TbI B LIUKPO
BOW (hopme MOCTynatT B MNPOLECCOp, Ae OHW MOC/e COOTBETCTBYIOLLENA
06paboTKM CpaBHUBAKOTCA CO 3HAYEHUAMMN, 3a/10XKEHHBLIMW B NamMATM 6/10Ka
ynpasneHns. poueccop BblAaeT Perynupyrowmin CUrHaa Ha WCMONHU
Te/lbHble yCTpoucTBa. [/1I CUCTEMbI 3&KUFaHUA — 3TO TPaH3UCTOPHbIV
KOMMYTaTop, A58 CUCTEMbI BNPbICKMBaHUA TornamBa — (MOPCYHKM (OCHOB
Hble N NYCKOBbIE) N 3/1eKTPO6EH30HACOC.

Bnok ynpasneHnsa 90.3761 (puc 3.35) gsuratena 3M3 4024.10 cogep
YXUT: aHa/10ro LMdgpoBble NpeobpasoBartenin AaB/ieHNUs BO BMYCKHOM Tpy60
nposoge (AUIMPA), Temnepatypbl Bo3gyxa (ALMTB), Temnepatypbl
oxnaxgatoulen xnakoctn (ALMTXK); npeobpaszoBaTenb aHa/I0roBoro cur
Hafa faTynKa NosIoKeHUs APOCCesIbHOM 3aC/IOHKN N N3MEHEHUS CKOPOCTU
OTKPbITUS U 3aKPbITUS ApOocce/ibHOM 3acnoHku (A4); KomnapaTtop BK/IO
YeHUs CcTapTepa; MpeobpasoBaTe/lb CUrHa/IOB JaTYMKOB Hadana OTcyeTa
(OHO) n yrnosbix umnynbcoB (OYW); BTOPUYHbIA WUCTOUYHUK NUTaHUSA
(BNI); yCTPONCTBO yrnpaBneHUsi BNPbICKOM; YCTPOMCTBO YNpPaBAeHUs Nyc
KOBOW (DOPCYHKOW; YCTPOMCTBO ynpasBneHnsa pene 6eHsoHacoca (YPBH);
YCTPOMCTBO YNpaB/ieHUs YIr/IoM onepexeHns 3axuraHma (YYO?3);
NHTepgeC BbIBOAA, YCTPOMCTBO pasfe/ieHUss KaHa/loB BMPbICKUBaHUS;
KOMMYTaTOp MYCKOBOI (POPCYHKU; KOMMYTATOp pene 3/eKTpobeH3oHacoca
(3BBH); BbIXOAHOW Kackaf yrna onepexeHus 3axkuraHna (YO3) un
pasgeneHns KaHanos 3axkuraHusa (PK).

Bnok ynpasneHus 90.3761 ob6ecreynBaeT. BK/IOYEHWE 3KOHOMaii3epa
Npu yrnax OTKPbITUA [APOCCE/IbHOW 3ac/ioOHKM 6onee 705 3a cueT
yBe/IMYeHUs OINTENIbHOCTU BIPbICKMBaHUSA Tonnvea Ha 23 %; ynpas/ieHue
NMyCKOBOM (DOPCYHKOW MpW BK/IOYEHUWM CTapTepa M TemrepaTtype Oxnax
patoueint xxungkoctm meHee 20 C; ynpasrieHWe pefie 3/1eKTPobeH30Hacoca
(BKNIOYEHME pene Ha 2 C) NPU BKJIKOYEHHOM 3aXKUraHUM U HepaboTaroLemM
[BuUrartesne; rnOCTOAHHOE BKJ/IHOYEHME pefie MPW 4acToTe BpaLLeHUs KOJeH
yaToro Bana Asuratens 6onee 300 MUH; OTKIHOUEHWE pene MPU YacToTe
BpaLlleHusi Basia meHee 300 MUH *.
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Puc. 3.35. CTpyKTypHasa cxema 6/10Kka ynpasneHns 90.3761
KOMIM/IEKCHOM cuUCTeMbI ynpasrieHna gsuratesniem 3M3 4024.10

O[HOBpeMeHHOe YnpaB/ieHVe BrPbICKMBaHMEM TOMMBA W OMNEpPeXXeHVeM
3aKMraHusi obecreumBaeT cuctemMa «Motronic», B KOTOPYHO MOTYT 6bITb BK/IHOYe
Hbl pa3/IMYHble CUCTeMbI BMPbICKMBaHMSA, Hanpumep «KE Jetronic», «L Jetronic»

n ap. CTPYKTypHas cxema cucTembl «Motronic» npreeaeHa Ha puc. 3.36.

4

Puc. 3.36. CTpyKTypHas Cxema KOMIM/IeKCHOW CUCTEMbI YTPaB/IeHNSA iBUraTesiem
«Motronic»
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CocTaB roproyeir cMecu M yrna OornepexkeHns 3aXuUraHns ¢ y4yeTom
YC/OBMA paboTbl ABUratesiss onTUMU3UPYeT MUKPOMPOLLECCOPHbIA 610K
ynpaeneHus. Cuctema «Motronic» Takxke BbINMOSHAET QyHKUUM IIMTXX.

NS ynpaBneHns yr/ioM onepexxeHns 3aknraHus B 610K ynpasreHus 4
(pnc. 3.37) nogaroTca MMMYNbCbl OT AATYUKOB 7 M 12 4acTOTbl BPaWEHUs U
NOJIOXXEHNA KoJieH4YaToro Bana fasuratens. O6paboTka uHgopmaumm ot
[laTYNKOB OCYLLECTB/IAETCH B TeyeHue OAHOro o60opoTa KOJsieH4YaToro Basa.
Bnok ynpaBneHMA BblIOMPaeT MPOMEXYTOYHOe 3HayeHMe U3  [ABYX
6KaAALLIMX TOYEK KaXKAO0W nporpaMmmbl U NojaeT CUrHasbl, yrpaBnsoLmne
nofayeil Tonsmea M YriioM OMepeXeHnsa 3aKuraHus. B 3anomuvHatoLem
YCTPOWCTBE 6/10Ka YnpaB/eHUs1 3a/10XKeHbl ONTUMasIbHbIE XapaKTepUCTUKN
KaK [/15 YCTaHOBMBLUMXCS, TaK U AN HeYCTaHOBUBLUUXCSA PEXMMOB PaboThbl
asuratens.

4

n (i

Puc. 3.37. CxeMa CUCTeMbI 3aKMUTaHNSi B KOMIM/IEKCHOM CUCTeMe ynpaBieHus
npuratenem «Motronic»:

a — CXemMa CUCTeMbI 3aKMTraHus; 6 — JaTUMK YacTOTbl BpaLLLEHNS U MOJIOXKEHWS]
KO/leHYaToro Bana; 1 — BbIK/OUaTe b 3KMUMaHNS, 2 — KaTyLLKa 3aKUTraHUs;
3 — pacnpeaenuTens; 4 — 610K ynpaBneHns KOMMIEKCHOW CUCTEMBI;

5 — aKKyMynaTopHas 6atapesi; 6 — NOCTOSIHHbIA MarHWT, 7 — AaT4YMK 4acToThbl
BpalLleHMA Bana; 8 — KapTep MaxoBUKa; 9 — 06MOTKa faTumKa; 10 — BeHeLl|
MaxoBuKa; 11 — WTbIpb YKa3aTensl NonoXxeHUst Bana; 12 — aaTumK nosoxKeHns
KO/leH4aToro Bana

B3anmMocBa3aHHOe yripaB/ieHWe BrPbICKMBaHWEM TOMMBA U 3a)KUra
HWeM cpeacTBaMy 3/IEKTPOHMKM MO3BOJISET B 60/bLUE cTeneHn npunbau
3UTb MporpamMmmy Yynpas/fieHUSA YrIOM OMepPeXXeHUsa 3aKUraHns K OonTu
ManbHou (puc. 3.38).

KonunyectBo BMpbLICKMBAEMOro TOMMBa YCTaHaB/IMBAETCA 6/10KOM
yNpaB/ieHNs C YY4ETOM MHGOPMaLMn OT AaTYMKOB, U3MEPSIOLMX 00bEM U
TeMnepaTypy BO34yXa Ha BMyCKe, 4aCTOTY BpalleHUSA KOJSIeHYaToro Bana,
Harpy3ky ABurartesis u TemrnepaTtypy oxX/1axKaatoLLein >XMaKOoCTI.
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OCHOBHbIM M3 3TUX NapamMeTpPoB, OT KOTOPbIX 3aBUCUT A03MpPOBaHME
BMPbLICKMBaeMOro TOMNAnBa, ABNAETCA Pacxoj Bo3ayxa.

Cxema cucTeMbl ynpasneHusa asuratenem "Motronic 1.1-1.3" npuse
[leHa Ha pwuc. 3.39.

a 0

Yron onepexenuns 3aXuraHus

Yron onepexeHns 3aXXuraHns

YacToTa BpaweHun
KONeH4YaTOoro pana

Harpy3ska Yacrtorta spaweHus

KONeH4YaToro sana

Puc. 3.38. [lnarpaMmmbl YrnoB onepexxeHnsa 3axKnraHus
LN Pa3/INYHbIX CUCTEM YTpaBeHUs:
a — MUKPOMPOLECCOPHOM CUCTEMbI 3aXKNTaHUS;
6 — CUCTEMbI C LIEHTPOOEXXHO BaKyyMHbIM aBTOMATOM
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Puc. 3.39. Cxema KOMM/IEKCHOW CUCTEMBI
ynpasneHna gsurarenem "Motronic 1.1-1.3"
1 — TONNMBHbINM 6aK; 2 — TOM/IMBHbIN HAcOC; 3 — TONINBHbIA PUNLTP;
4 — perynatop AasneHns TONINBA; 5 — KaTyLlKa 3aXK1UraHus; 6 — usmepuTesib
pacxofa Bo3ayxa; 7 — (hopCyHKa; 8 — pacnpeaennTesib 3aXKnUraHus,

9 — BbIK/tOYaTe b (MOTEHLMOMETP) APOCCENbHOW 3aCNIOHKN; 10 — KOHTPOsEp;
11 — NOBOPOTHBIN PErynaTop Xo/0CTOro xo4a; 12 — fatunk TemnepaTypbl
OXNaXAAKLEN XXNAKOCTN; 13 — AaT4MK YacTOThbl BPaLLEHNS KO/IEHYaTOro Basia
asurartens; 14 — agcop6ep ¢ akTUBMPOBaHHbLIM Yr/ieM; 15 — KnanaH BEHTUNALMN;
16 — pene BKHOYEHUSA TOMIMBHOIO Hacoca
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3.9. [laTuMKM 9NEKTPOHHbIX CUCTEM YNpaBfeHna ABUraTenem

3.9.1. UamepuTenu pacxopa Bosgyxa

B w3mepuTene pacxoga B03gyxa, npeactaBeHHOM Ha pwuc. 3.40,
BO34YLUHbI MOTOK BO3AENCTBYET Ha 3aC/IOHKY 2, 3aKPen/ieHHy Ha ocu B
cneymanbHOM KaHane. MoBOpoT 3aC/IOHKM MOTEHLMOMETPOM NpeobpasyeTcs
B HanpsbkeHuWe, NponopuUyoHanbHoe pacxody Bo3dyxa. Bo3sgeictsme BO3
AYLLIHOTO NOTOKa Ha 3aC/IOHKY 2 ypaBHOBELLMBAETCA NPY>XXMHOMW. emndep 3
C NAaCTUHOW 4, BbINOMIHEHHOM KaK OAHO LEe/i0e C U3MEPUTENIbHOM 3ac/oH
KON 2, CNY>XUT AN raweHns KonebaHwii, BbI3BaHHbIX My/bCauusMu BO3
AYLLIHOro NOTOKa M ANHAMUYECKUMM BO3AENCTBUAMM, XapaKTePHbIMU AN
ABVKYyLLeroca aBTomoomnsa. Ha Bxofe B M3MepuTeNlb pacxoja Bo3gyxa
BCTPOEH AaTumMK TemnepaTypbl MOCTYNawoLlero B Asurartesib BO3gyxa 7.
HepocTtaTtkom n3aMepuTensi pacxofa SIBNSETCA Ha/mume NOABUXKHbIX AeTa
JIeN N CKOJIb3ALLEr0 KOHTaKTa.
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Puc. 3.40. Cxema n3mepuTensa pacxofa Bosfyxa ¢ 4aT4MKOM TeMnepartypbil:

1 — 6alinacHbIf KaHan, 2 — n3MepuTe/ibHas 3ac/I0OHKa; 3 — AeMndepHasn Kamepa,;
4 — nnacTuHa gemndepa; 5 — noteHUMoOMETP; 6 — BUHT KavecTBa (CocTaBa) CMecu
B PEXXMME XON0CTOro X0A4a; 7 — AaT4ymK TeMnepaTtypbl;

8 — KOHTaKT TOM/INBHOI0 Hacoca

MoABWXKHBIX [eTaneii He MelT N3MEePUTENN Pacxoda Bo3ayXa MOHM3a
LIMOHHOrO, Y/bTPa3BYKOBOI0, BUXPEBOrO 1 TePMOAHEMOMETPUYECKOTO TK
MnoB.
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TepMoaHeMOMETPUYECKNIA N3MePUTENb pacxoda Bo3ayxa A1 CUCTEMbI
BMpbICKMBaHMSA Tonnmea «LH Jetronic» npeactasnset coboii aBTOHOMHbIA
610K, YyCTaHaB/MMBaeMblii BO BMYCKHOW TpakKT pBuratens. Hawnbonee
OTBETCTBEHHOM  4acTbl0  TepMOaHeMOMeTpa  SABNAETCA  BHYTPEHHUN
N3MepUTENbHbIM KaHan 6 (puc. 3.41), COCTOAWMIA M3 MNIacTMacCOBbIX
00601M, KOTOpble OKPY>XalT HeCyLine KOJibLia HarpeBaemMoi M1aTMHOBOM
HUTN 2 anameTpoMm 100 MKM W TepMOKOMMEHCALUMOHHOIO M/1eHOYHOro
pesnctopa 3. Kopnyc 5 MMeeT Kamepy ANnA pasmeLleHUs 3NeKTPOHHOro
6/10Ka, KOTOPbI Noaaep>XnBaeT NOCTOAHHbLIM MePerpeB HATU OTHOCUTENIbHO
notoka Ha YypoBHe 150 C nyTtem perynvpoBaHus CUNbl  ToOKa
N3MepuUTeNbLHOro MoCTa. BbIXOAHLIM NapamMeTpoM MU3MEPUTENA pacxoa
BO34yXa CNY>XUT MafeHne Hanps>XeHnsa Ha npeumsnoHHom pesuctope 1. Ha
BXO4E W BbIX0A4e OCHOBHOIO KaHaa W3MepuUTensa pacxoga BO3fyxa
YCTaHOB/IEHbl 3alUTHbIe CETKW, KOTOpble OAHOBPEMEHHO BbIMOJHAKT
(PyHKUNM CTABNNU3NPYIOLLNX 3/IEMEHTOB.

Puc. 3.41. TepmoaHeMOMETPUYECKNI U3MEPUTESIb PacXofa BO3ayxa
cuctembl «LLH Jetronic»:
1 — NPELUN3NOHHbIV PE3NCTOP; 2 — UBMEPUTESbHbIN 3/IEMEHT;

3 — TePMOKOMNMEHCALMOHHbI 3/1IEMEHT, 4 — CTABUNN3NPYIOLLNE PELLIETKM,
5 — N1acTMaccoBbIv KOPNYC; 6 — BHYTPEHHUI U3MePUTESIbHbIN KaHasl,
B KOTOPOM pacrosiaratoTcs 3/1eMeHTbl Mo3. 1, 2, 3 (Ha cxeme nokKasaHbl

B YBE/INUEHHOM BUAE)

Ha puc. 3.42 nokasaH aBTOMOOW/IbHbIA TepPMOaHEMOMETPUYECKUIA N3ME
puTenb pacxofa Bo3fyxa C MJIEHOYHbLIM YYBCTBUTE/IbHLIM 3/IEMEHTOM Ha
TBEPAbIX KEpaMUYECKNX NoAnoXKKax. OCHOBOW KOHCTPYKLMN SABNSETCA YyB
CTBUTE/IbHbBIN 3/1EMEHT, BKHOYAOLLNA N3MEPUTENIbHBIA U TEPMOKOMIEeHca
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LIMOHHbIA pe3ncTopsbl. INiacTmaccoBass pamMmka C YyBCTBUTE/IbHbIM 3/1EMEH
TOM pa3melLaeTcs B N3MepUTe/IbHOM NaTpybke M3MepuUTess pacxoja BO3
fyxa. TemnepaTypa neperpesa namMeputesisHoro tepmopesnctopa —/0 C.
OHa NoAaep>XX1BaeTCA C MOMOLLbHO 3/1EKTPOHHOM CXeMbl YrpaBieHUS.

Puc. 3.42. TepMOaHEMOMETPUYECKUIA pacxogomep
C NNIEHOYHbIM YYBCTBUTE/IbHbIM 3/IEMEHTOM:
1 — Kopnyc; 2 — JaT4ynK Temrnepartypbl BO3ayXa; 3 — CTabunn3npyroLlas peLleTka,;
4 — BHYTPEHHWNIA N3MEPUTENbHbIN KaHas; 5 — YyBCTBUTE/bHbIN 3/1EMEHT;
6 — 9NIEKTPOHHAsA cxema

TepmMoaHEMOMETP Ha OCHOBe METa//1I0MNO/IMMEPHBIX UYBCTBUTE/IbHbIX
3/1eMeHTOB NpuBeeH Ha puc. 3.43.

Puc. 3.43. MeTannononnMepHblit 4yBCTBUTE/bHbI 3/1EMEHT:
1 — n3mepuTeNbHbIN TEPMOPE3NCTOP; 2 — TEPMOKOMIMEHCALMOHHBIN PE3NCTOP;
3 — nonMamMmunaHbIl N30NALUMOHHbLIV MaTepua
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3.9.2. NU3mepuTenu pacxopa Tonsavea

NHopmaums o pacxofe TonivMea Ha aBToMo6uie HeobxoamMma Kak st
BOPTOBbLIX CUCTEM KOHTPOAS, TaK U AN afanTUBHbLIX CUCTEM YrpaB/ieHNS
ABUraTenem.

B anekTpoMexaHU4eCKMX U3MEPUTENSAX pacxoda Tornsmea TYPOMHHOIO
TMNa (TaxoOMETPUYECKMX) CUUTLIBAIOLWMMM 3/IEMEHTAMW NPU OonpeseeHnmn
4acTOTbl BpaleHUs TYpOUH ABNSKOTCA CBETOAMOL UHIPAKPaCHOro nsnyye
HMUA 1 ¢oTopesncTop. B pacxogomepe npegycMOTPeHbl AemndupytoLee
YCTPOWCTBO ANS1 raweHns nynbcalmini NoToKa, CUCTEMbI 418 YAaNeHUs BO3
AYLWHbIX NPOBOK M3 MOTOKa TOMJ/IMBA, & TaKXe CUcTeMa TePMOKOMIEHcaL N,

B ofHOM ©3 BapuaHTOB TenjoBOro W3MepuTeNns pacxofa Tonjvea
[AAaTUNK NpPeAcTaB/IsieT CO60M YeTbipe TEPMOPE3NCTOpPa, COefAMHEHHbIX B
MOCTOBYIO CXeMY W pa3MeLLeHHbIX MO nepuepun Ha TOHKOW KBadpaTHOMN
nog/1oKKe. MOTOK >XMAKOCTM OMbIBAET TEPMOPE3UCTOPblI N B 60/bLUEN
CTeneHW oXNaXaaeT Te U3 HUX, KOTOPbIe PacrosioXKeHbl NeprneHanKynsipHo
NOTOKY. B gnaroHasim mMocTa BO3HMKAET PasHOCTHbIN CUTHa/T, (PUKCUPYHO
LLMIA pacxoq Ton/mBa.

B cucTtemax BNpbICKMBaAHUA CneayeT YyUMTbiBaTb KOSIMYECTBO TOM/INBA,
NocTynaroLero oT popcyHOK uUnn ctabmnnusaropa AaB/eHNUss 06paTHO B 6ak,
N KOMMEHCMPOBAaTb B/IVSIHWE MynbCcalMii MoToka TornamBa W Bubpauuu
ABUraTens Ha rnokasaHusi 3aMepuTeseil pacxoia Tonmea.

3.9.3. latunku paBneHus

Jatunkam fgaBneHnst ¢ MemopaHHbIM YyBCTBUTE/IbHLIM 3/1EMEHTOM 3
(puc. 3.44, a) NpuUCyLUN CYLLECTBEHHbIE HEAOCTAaTKU: Ha/lMume MexaHu
YECKUX 3/1eMEHTOB M CpPaBHUTE/IbHO 60/bLLIOE YUCNO 3BEHLEB B LENU
nepegayn MHgopMaumm, Y4To OTPULATE/IbHO CKasblBaeTCA Ha TOYHOCTU U
HaeXXHOCTU N3MEPUTENBHON CUCTEMBI.

B 6eCKOHTaKTHbIX MHAYKTUBHbLIX AaTyMKax Npu nepemMeLlLeHnn 4yB
CTBUTE/NbHOIO 3/1IEMEHTA — MeMbpaHHON Kamepbl 9 (puc. 3.44, 6) N3MEHAIOT
CA BO34YLUHbIA 3a30p B MarHMTOMPOBOAE, MarHWTHOE COMpPOTUB/IEHME
MarHMTonpoBoJa W WHAOYKTMBHOCTb KaTyllKW. KaTyllka BK/O4YeHa B
N3MepUTE/IbHbIN MOCT. [Npun pasbanaHCMPOBKe MOCTa MOSABNAETCA 31EKTPU
4YeCKMn CUrHan, NocTynarLwmi B 6/10K ynpas/ieHuUs.

MNpuMeHeHe MUKPO3NEKTPOHHOW TEXHOIOMMKU MO3BOINIO MEepPenTn K
MO/THOCTbK CTAaTMYECKUM KOHCTPYKUMAM AaTumkoB. Ha puc. 3.44, B, no
KasaH WHTerpabHblii JaTYMK AaB/EHUS C NOJYNPOBOAHUKOBLIMU TEH30
anemMeHTaMMu.
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Puc. 3.44. Cxembl aTYMKOB AaB/IEHUSA:

a — C MeM6paHHbIM YyBCTBUTE/IbHbIM 3/1EMEHTOM; 6 — 6€CKOHTaKTHbIN
NHAYKTUBHbBIN; B — NHTErpasibHbIA C MONYNPOBOLHNKOBLIMWN TEH303/IEMEHTaMU;
1 — noTeHUNOMETP; 2 — KOPNyC MeMOpaHHOro MexaHn3ma; 3 — MeMbpaHa;

4 — KannMbpoBaHHas NPY>XNHaA; 5 — WTOK; 6 — amMopTM3aTop; 7 — CTalbHOM
cepAeyHuK; 8 — nepBnyHas 06MoTKa; 9 — MmembpaHHan kamepa; 10 — kopnyc;
11 —BTOpPUYHAA 06MOTKA; 12 — 3NeKTPUYeCKMe KOHTaKTb;

13 — nNonynpoBOAHNKOBbIN TEH30PE3NCTOP; 14 — KOHTaKTHasA naowaaka

3.9.4. Jatunku Temnepatypbl

B aBTOMOOW/IbHBLIX CMCTEMaX KOHTPONSA B KayeCcTBe [JAaTUMKOB Temne
paTypbl LUMPOKO WMCMNOJb3YITCA MOAYNPOBOAHNKOBbLIE TEPMOPE3NCTOPbI,
pa3MellaemMble B MeTa/I/IMYECKOM KOpryce, MWMEIOLWEM pasbeM AN
BK/IIOYEHNS faTumKa B U3MEPUTESIbHYIO LEmb.

B cuctemax ynpaBneHUs HaxogAaT NpUMeHeHne 60/iee COBEpPLUEHHbIE
TUNbl JAaTYNKOB TemrepaTypbl, 06/1a4at0LWLNX BbICOKOW CTabUIbHOCTLIO Y
Ma/lbiM  TEXHO/IOTMYECKMM pa3bpocoM HOMWHa/IbLHOrO COMPOTMBEHUS,
BbICOKOI TEXHO/IOMMYHOCTLIO, Masioii MHEPLMOHHOCTLIO N MPOCTOTOM KOH
CTPYKUMN. DTO UHTErpasibHble AaTYMKK TemnepaTypbl. OHWU NpeacTaBisoT
cob0il OAHOKPUCTa/bHbIE TEPMOYYBCTBUTE/IbHbIE MO/YNMPOBOAHMKOBbIE
3NeMeHTbl ¢ nepudepuiiHbiMn cxeMamu (yeunutenu n T.4.). BbixogHbIiM
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CUrHa/IOM [laTuMKa SIBNAETCA HanpshKeHne. TakKe 3TO AaTYMKM Ha OCHOBe
TepMOYYBCTBUTENbHbLIX (DEPPUTOB M KOHAEHCATOPOB, B KOTOPbIX UCMO/b
3yHTCA 3aBUCMMOCTU MarHUTHOW N AM3NEKTPUYECKON MPOHMLLAEMOCTU OT
TemnepaTypbl. OfHAKO M3 3a CMIOXKHOCTM KOHCTPYKLMM OHU HETEXHO/O
TMYHBbI.

Mo pa3HbIM NpuymMHaM (HETEXHOMOTMUYHOCTb, C/IOXHOCTb KOHCTPYKL MK,
BbICOKasi CTOMMOCTb M T.[.) Ha aBTOMOOW/ISIX MOKA He HaXoAAT NPUMEHEHNS
TEPMO3/IEKTPUYECKME [ATUMKWN, AATYMKU HA OCHOBE KBapLEBbIX Pe30Ha
TOPOB 1 MHOT Ve Apyrue.

3.9.5. laTuMku nonokeHus U nepemeLLeHus

Ons onpegeneHNa MoMNoXXeHUM APOCCeSIbHOW 3ac/loHKM U Yr/10BOW
CKOPOCTW MepemMeLleHns (4acToTbl BpalleHWs) KO/IEHYaToro Basia Npume
HAKOT AaTYMKM KOHTaKTHOro Tuna.

MHAYKTVBHbIE AaTUMKN OTHOCSTCS K YUMC/TY Hanbonee HaleXHbIX AaTym
KOB B 3/IEKTPOHHbIX CUCTEMaXxX YrpaB/fieHNsi aBTOMOOWU/IbHLIMW ABUTaTENSAMN.
KOHCTpYKUuS MHAYKTUBHOIO AaTymMKa NoKasaHa Ha puc. 3.45.
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Puc. 3.45. IHAYKTUBHbIN AaTunK:
1 — Kopnyc; 2 — NHAYKLMOHHAA KaTyLKa; 3 — MarHUTOMpPOBOL;
4 — MarHuT 13 eppuTa 6apuns; 5 — NPy>KMHHOE KOJIbLO;
6 — KpblLLIKa COo LWTeKepamu; 7 — chnaHew,

OCHOBOW MOTEHLMOMETPMYECKOrO AaTUMKa SIBASIETCS MIEHOYHbIA pe
3UCTOP C HECKONBbKMMU KOHTAKTHbIMM [JOPOXKKAMU, C KOTOPbIMU KOHTaKTU
PYIOT yMpyrne TOKOCbEMHble 3/1eMeHTbl. [locneaHne CBsi3aHbl C OCbHO
[aTyunKa 1 nepemMeLLaoTcsl BMecTe ¢ Heil. TOKOCheMHbIe 3/1eMeHTbI obecne
YMBAIOT MOMYYEHNE CUTHAMOB YCKOPEHUS NMPU PE3KOM OTKPbITUN APOCCeb
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HOM 3aC/IOHKM O XOJIOCTOM XOfe ABuratesisi, MHpopmaumio O MosIoXKeHUN
APOCCeNIbHOM 3aC/NOHKM MPW MOSIHOM WK GIM3KOM K HeMy OTKPbITUK
APOCCeNIbHOW 3aCIOHKMN.

OCHOBHble TpeboBaHMSA K AaTUMKY MOSIOXKEHUS APOCCE/bHOM 3aC/TOHKN:
BbICOKasi [0/ITOBEYHOCTb U CTabUNbLHOCTL PaboTbl MPU OTCYTCTBUKN Apebes
YKaHNA KOHTaKTOB. DTU TpPeboBaHMS BbIMOIHAKTCA 3a CYET nogbopa N3HO
COCTOMKMX MaTepuasioB JOPOXKEK U KOHTAKTHbIX M/I0LWAaL0K TOKOCHEMHbIX
3/1EMEHTOB.

HepoctaTkn aneKTpoMexaHMYeCKMX AaTYMKOB KOHTAKTHOro Tuna oTcyT
CTBYIOT B 0OECKOHTaKTHbIX JaTyMKax, B YaCTHOCTW, OMNTO3/IEKTPOHHbIX
faTynKax C KOAMPYHOLMM AMCKOM. Paspeluarolas CrocobHOCTb JaTyumka
MOXKET ObITb MeHbLUE 1 3a CYeT MNPMMEHEHNS NPELM3UOHHBIX KOAVPYOLWLMX
AVICKOB N OMTUYECKUX WU (DOTO3MIEKTPUYECKUX YCTPOWCTB. Koampyrowmm
OVICK MIMeeT Mpope3n Wav npo3payHble naowagkn. Mo pasHbiM CTOpOHaM
[AVCKa YCTaHOB/IEHbl MCTOYHUKM CBeTa U (POTOUYBCTBUTE/IbHbIE 3/IEMEHTHI
(06bl4HO poToamoabl). Mpn BpalleHUM AUCKa CBET MoMajaeT Ha onpeje
NEHHYKD KOMO6UHauumio dotoamonos ()OTO3/IEMEHTOB), 4TO MO3BOJISET
OZHO3HaYHO OMNPeAeNsaTb Yros NoBopoTa AMNCKa.

NHOYKTVBHbIE JATUMKK MEepeMeLlleHNs B 3NEKTPOHHbIX CUCTeMax yn
paB/IeHNA ABUraTesieM UCMOoMb3YTCA, B OCHOBHOM, 419 N3MEPEHUS 4acTo
Tbl BpaLeHMS KOJIeHYaToro Unn pacnpesennTensHoro sana geuratens. OHu
TaK)Ke npeaHasHadeHbl gnda onpepeneHna BMT nepsoro unnuHapa wmm
APYrov cneyuanibHOM MeTKW, CNy>Kalleil Haya/ioM oTcuyeTa A1 CUCTEMbI
yrnpaBfieHUsi, 4TO 06ecneyunmBaeT CUHXPOHM3AUNIO (YHKLMOHNPOBAHNSA
CUCTEMbI YNpaB/ieHNs ¢ paboymm NPoLLEeCcCoM ABUraTess.

MHOYKUMOHHAA KaTyllka fJaTtyMka pasMelleHa BOKPYr MOCTOAHHOrO
MarHuTa, NoC KOTOPOro CO CTOPOHbI, 06paLLeHHOM K 00beKTY BpalleHus,
Hanpumep K 3ybyatomy BeHLy MaxoBuka (CM. puc. 3.44, 6), NMeeT MarHu
TONPOBOJA U3 MarHNTOMATKOro mMarepmana. MarHMTonpoBog YCTaHOB/EH C
He60/bLUIMM 3a30pOM OTHOCUTENbHO 3YObeB Bpaujarolerocs 3ybyaroro
BeHLIa MaxoBUKa.

MNpy nepemeLleHNN 3yO6beB OTHOCUTE/IbHO MarHMUTOMPOBOAA BeNMYMHaA
3a30pa MeXay HUMW MeHsieTCA. OTO BbI3blBaeT WU3MEHEHWEe MarHUTHOM
WHAYKUUM W NOSABMIEHVE [BYXMOJIAPHOIO 3/IEKTPUYECKOr0 MMMy/bca B
NHOYKLUMOHHOM KaTywke. [lBe nunKoobpasHble MO/YyBOJIHbI MMMy bCa
pacnosio)keHbl CUMMMETPUYHO OTHOCUTE/IbHO OCK, NPOXOoAsLen 4epes
HY/IEBYIO TOYKY, & Hy/leBas TOYKa COOTBETCTBYET LIEHTPY KaXKAoro 3y6a, 4Tto
NO3BONSAET C 60/1bLLIOK TOYHOCTLIO OMpPeAeNnsiTb UX MOMOXKEHWE.

AMNANTYAA BbIXOAHOMO CUrHauTa AaTymka 3aBUCUT OT [J/IMHbI BO3AYLLHOro
3a30pa Mexxay MarHMUTOMPOBOAOM M MapKepHbLIM 3y60M M OT CKOPOCTU MU3Me
HEHWS1 MarHUTHOW MHAYKLMIN, 3aBUCALLEA OT CKOPOCTU NepemeLLeHnsA 3yoa.
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3.9.6. Jatumku peTtoHauuu

Jatunkn getoHaumm oTnnyatoTcs 60MblWMM  pasHoobpasveM Mo KOH
CTPYKUMKN 1 (DU3NYECKM NPUHLMNAaM PaboTbl, TaK Kak MMEET MeCcTO 60/1bLLIOE
KO/INYeCTBO MPU3HAKOB NPOsBeHNs AeToHaumn. COOTBETCTBEHHO, AaTUMKM
MOTYT pasMeLLaTbCs Ha ABurartesie B pas/INyHbIX MecTax.

Hawnbonee pacrnpocTtpaHeH cnocob YCTaHOB/IEHUA AeTOHAUMU C MOMO
LLIbHO Nbe30KBapLEeBOro subpogatyumka (puc. 3.46), BCe 3/IEMeHTbI KOTOPOro
KpenATcs K OCHOBaHWIO 1, BbINO/IHEHHOMY M3 TUTAHOBOrO criaea. [NMbe3o
ANEeKTPUYECKUIA npeobpasosBaTe/lb COCTOUT U3 [BYX BK/IKOYEHHbIX Mapas
Ne/IbHO KBapLUeBbIX Mbe303/1EMEeHTOB. [1pyM BO3HMKHOBEHUW [eTOHaUuun
(Bubpaymmn) mMHepunoHHasA Macca 3 BO3OENCTBYET Ha Mbe303/IEMEHTbI 2 C
COOTBETCTBYIOLLIEN 4YacTOTOM M ycunuem. B pesynbTate MNbe3oaddeKTa
NOSIBNAETCA TMEPEMEHHbIA CUTHaN, KOTOPbIA CHMMaeTcA C KBapLeBbIX
NAaCTUH C NOMOLLbIO BbIBOAOB M3 /TATYHHOW dhonbru 4.

~’I\\\\\\‘H 4
N
3 B |
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Pwuc. 3.46. IMbe303n1eKTpuyecKnii BUbpoaaTymk:
1 — ocHOBaHwue; 2 — NMbe303/1eMeHTbI; 3 — MHEPLMOHHAsA Macca;
4 — natyHHas posnbra; 5 — KpbllwKa; 6 — Kabenb

3.9.7. Jatunku kucnopoga ( -3oHAbI)

M3BecTHbI ABa TuNa AAaTYMKOB KuUcropoda. B ogHOM M3 HUX 4YyBCTBU
Te/IbHbIM 3/IEMEHTOM SBNAETCA AMOKCUA UMPKOHUA ZrO,, BO BTOPOM —
avokeng tntaHa TiO,. O6a Tuna JaTyMKoB pearnpyroT Ha napumasnibHoe
[laBneHne Kncmopoaa.

LinpkoHmeBbIii gaTunk (puc. 3.47) NMeET ABa 3N1eKTPOoAa — BHELUHWIA 4
BHYTpeHHWiA 5. Ob6a 3/1eKTpoa BbINOIHEHbI N3 MOPUCTOM MAATUHbLI UM ee
crnnaBa W pa3fgeneHbl CNoem TBEPAOro 3NEKTponuTa. INEKTPOSIUTOM
ABNAETCA ANOKCUL LMPKOHUA ZrO, ¢ gobasneHnem okcupa nttpus Y,0,
AN MOBbILIEHUA MOHHOW NPOBOAMMOCTM 3NeKTponuTa. Cpefa, OKpy»Xaro
Wasi BHYTPEHHMIA 3NeKTPod, WUMeEeT MOCTOAHHOe napuuanibHoe [AaB/ieHue
Kucnopoga. BHelWHNIA 31eKTpoj, OMbIBaeTCA NMOTOKOM O0TpaboTaBLUMX ra3oB
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B BbIMYCKHOW CUCTeMe ABUraTens ¢ NepeMeHHbIM NapumanibHbIM AaBNeHNEM
Kucnopoga. MloHHas NpoBoAUMOCTb TBEPAOr0 3/1EKTPO/INTA, BO3HMKatOLLAs
BCNEICTBME Pa3HOCTM MapumanbHbIX JaBNeHWUA KMCNopoaa Ha BHELLHEM U
BHYTPEHHEM 3/1eKTpofaX, 00YC/I0BNMBAET MOSIBMIEHME Pa3HOCTU MOTEH
LIManoB MeXay HUMM.
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Puc. 3.47. Cxema LUMPKOHMEBOTO AaTunKa Kucnopoaa (- 30HA]):
1 — 2neKTponpoBoAHOE YNNOTHEHWME, 2 — KOPNYC; 3 — TBEP/bIiA 3/1EKTPO/INT,
4,5 — BHELLUHWI N BHYTPEHHUI 3N1eKTPObI

[py HU3KOM YPOBHe NapLmasibHOro 4aBfieHns K1UCiopoa B 0TpaboTas
LUMX rasax, Korga gsuratenb paboTaeT Ha ob6oraueHHon cmecn (X <1),
[ATUMK, KaK rasibBaHUYECKUIA 3/1eMEHT, reHepupyeT BbICOKOe HarpsikeHue
(700—1000 mB). MNpw nepexoge Ha obefHeHHYO cmeck (X > 1) napuyumasb
HOe [aB/ieHVe K1copoja B 0TpaboTaBLUMX ra3ax 3aMeTHO YBe/IMUnBaeTCs,
4YTO NPUBOAUT K Pe3KOMY MNafeHWUI0 HanpsXeHus Ha BbiXofe JaTymka Ao
50100 MB. Takoe pe3koe nageHue Hanps>KeHUA gatymka npuy nepexope ot
oboraleHHbIX K 00eJHEHHbIX CMECSM MMO3BOMSAET OMpPeaennUTb CTEXMOMET
PUYECKNI COCTaB CMECK C MOrPeLUHOCTLIO He 6onee £0,5 %.

KOHCTpPYKUUA [JaTymKa KMUCNopofa Ha OCHOBe AuoKcuia UMPKOHUA
nokasaHa Ha puc. 3.48, 3.49.

7 6

Puc. 3.48. XapakTepucTuKa LLMPKOHMEBOI0 AaT4unKa Knucnopoaa
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Puc. 3.49. LInpKOHMEBbI AaT4YMK KUCI0POAA:
1 — MeTaIINYECKMIA KOpMyC; 2 — YNIOTHEHNE; 3 — COeAMHNTENbHbIN Kabesb;
4 — KOXYX; 5 — KOHTaKTHbI CTep)KeHb; 6 — aKTUBHbI 3/1EMEHT U3 [BYOKNCH
LMPKOHUS; 7 — 3aLUTHbIN KOMNA4yoK C Npope3simu

MprHUMN paboTbl AaTynmka Kucnopoga Ha 6ase guokcuga tutaHa TiO,
nokasaH Ha puc. 3.50.

Puc. 3.50. Jatumk Kncnopoga Ha ocHose TiO,:
1 — 4yBCTBMTE/IbHbIN 3/IEMEHT; 2 — META/TMYECKMIA KOpnyC; 3 — U301STOp;
4 — BXO[Hble KOHTaKTbl; 5 — YNMIOTHEHWE; 6 — 3aLMUTHbIN KOXXYX

3.10. cnonHuTenbHbIe YCTPOUCTBA CUCTEM BrpbICKa

3.10.1. InekTpomMarHuTHbie POPCYHKH

PaboTa 9/1eKTPOMarHUTHOM (POPCYHKM CBSi3aHa C NpPOTeKatoLUMm
OHOBPEMEHHO TNAPaBINYECKUMN, MEXAHNYECKUMMU, 3/1IEKTPOMArHUTHbIMW
N 3NEeKTPUYECKMMM MpoLeccamu, Mo3TOMy OHa SABASAETCA OAHMM U3
Hanb0/1ee OTBETCTBEHHbIX 3/1IEMEHTOB B CUCTEME BMPbICKMBAHNA TOMNINBA.

POpPCYHKM OTKPbLIBAKOTCA aBTOMATUYECKN U OCYLLECTBSAKOT 403UPOBaHME Y
pacnbiivBaHue Tor/mea. O6bIYHO (POPCYHKU pa3pabaTbiBatOTCA AN KadKAO0WM
MOAe/M aBTOMOOWMIA W ABuratens, OHW MOCTOSHHO COBEPLLEHCTBYHOTCS,
MO3TOMY MOXXHO OTMETUTb 60/1bLLIOE Pa3HO0OPa3Me X KOHCTPYKLMIA.
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dopcyHKN paboTaldT B WUMMY/ILCHOM pe
XUMe Mpu 4actoTe cpabatbiBaHus oT 10 fo
200 Iy B ycnoBusx Bubpaunu aBuratens,
MOBbLILLEHHbLIX TemMnepaTtyp W nNpu  3TOM
[O/DKHbI 06ecneynBaTb JIMHEMHOCTbL XapakTe
PUCTUKN 03MPOBaHUSA TOMAMBa B npegenax 2
5% Ha MPOTSXKEHMN BCEro CPOKa CYXKObl
(okono 600 MNH. UMKoB cpabaTbiBaHKUS).

CurHan Ha Havano BrpbICKMBaHMA TOMAMBa
nogaetca Ha o6moTky 1 (puc. 3.51) 3nekTpo
MarHuUTa, pasMeLleHHYI0 B MeTa/l/INYeCKOM
Kopnyce, rae pacnosioXKeH TakxXe 3anmparoLLnig
3NeMeHT K/anaHa 3, NpwXXuUMaemblii K ceasny
NPY>KNHOW 5.

Korga Ha 0OOMOTKY 3neKTpomMarHuTta oT
3NIEKTPOHHOro 6110Ka ynpaBneHUs MoAaeTCs
ANEKTPUYECKUIA  UMNYNbC  NPSAMOYTO/IbHOW
thopmbl onpeaenieHHON ANUTENbHOCTK, 3anu
paloLNiA  3NeMEHT MepemellaeTcs, npeoao
NneBasi CONpPOTUBIEHME MPYXXNHbI, N OTKPbIBaeT
OTBEPCTME pacrbl/INTeNs.

Tonnmeo noctynaet B Aguratesnie. Mocne npe o« 2y KOHCTPYKTVBHaS
KpalweHNA 3NEKTPUYECKOro CUrHasla 3armparo cxema 3ﬂ€KTpOM8.FHI/ITHOI7I
LLMIA 31EMEHT NOA, AEMCTBMEM MPY>KMHbI BO3Bpa 1d0_0Fc>)C M%lg:l(a
waetcs B cefio. Konnuectso BMPbICKMBaEMOro 3NEKTPOMArHUTA; 2 — AKOPb:
TOM/IMBA 3a LMK/ NP NOCTOSHCTBE AaB/IEHNS HA 3 — 3anypatoLLUIA 3IEMEHT;
BXOAE€ B (DOPCYHKY 3aBUCUT TOMbKO  OT 46Xn|v|oa%H?/| n O”ﬂ%’é‘g';;a’
ONTNTENBHOCTW yNpaB/IAOLWEro MnynbCea. 7 — BbIXOAHble KOHTaKTbI;

B peanbHOl hOpCYHKe BpeMs OTKpbITOro 8 —LTyLep A5 Tonavea
COCTOSIHUA KnarnaHa He COBMafaeT C 4/INTefb
HOCTbIO YNpaB/stoLLLero uMmnynbca. Nocne nogaym ynpasnsitoLLEro 3NEKTPU
4eCKOro Mmnysibca Ha (POPCYHKY B OOMOTKE 3/1eKTPOMarHMTa BO3HMKaeT
TOK CaMOUHAYKLUWW, NPENATCTBYIOWNIA HapacTaHMI0 MarHUTHOrO MNoToKa B
cucteme. OTKpbITUE KnanaHa NPoOUCXOAUT C 3a4epPXKKOM No BpemMeHW. Mpwu
NnpekpaweHnn  nojaym  ynpaeslOWEro UMNy/nbca B pe3ysbTarte
CaMOVHAYKLUMWN COXPaHSOLWMACA MarHUTHbIN NOTOK ByAeT NpenAaTCTBOBaTb
ObICTPOMY OTMYCKaHWIO 3aNnparoLLero afeMeHTa.

[MoBbICUTL ObLICTPOAENCTBME 3NEKTPOMAarHUTHOM (DOPCYHKM MOXXHO 3a
CYET YMEHbLUEHMSA 4Yucna BUTKOB OOMOTKW 3/IeKTpOMarHUTa W ee
NHAYKTMBHOCTW. OHAKO NPV 3TOM YMEHbLLAeTCA CONPOTUB/IEHNE 0OMOTKM
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N yBeNMUMBaeTCA cuia noTpebnseMoro e Toka. 15 orpaHUYeHns CU/ibl
TOKa Nnoc/ieoBaTeIbHO C 06MOTKOM BK/HOYAOT Pe3nCTop.

B anekTpomMarHUTHbIX (DOPCYHKaxX UCMO/b3YHTCA TPU BUAA 3anmparoLLmnX
aneMeHToB KnanaHa (puc. 3.52): nnockuin (ANCKOBbIN), KOHYCHbIN
(wTndgToBON), ChepnyecKmin (LLAPUKOBbIA).

[M10CKUIA 3anuparoLLnii aneMeHT (OPCYHKM 5, NpeacTaBfeHHOW Ha puc.
3.52,a, N3roToB/EH N3 MarHUTOMATKOW CTa/IN N B LLEHTPa/IbHOM YacTu UMeeT
CTa/IbHYI0 BCTaBKy, KOTopas npefoTBpalaeT MosiB/IeHNEe KOJIbLEeBOM
BbIpabOTKM B MeCTe ero rocagkum Ha cefAno KnanaHa. Paboumin xop
3anupatowlero anemeHta coctasnser 0,15 MM M orpaHuymBaeTcs
cneymanbHbiM - AUNCTAHUMOHHBLIM  KOMbLOM. B (hOopcyHKe npuMeHeHa
NONSAPU30BaHHAA 3M1EKTPOMArHUTHasA CUCTemMa, KOTopas, KpoMe OOMOTKM
3NeKTPOMarHuTa, BKJ/IOYAET KOJ/bLEBYH) BCTaBKY W3 MarHUTOTBEPAOro
cnnaBa, CO34AOWEro MNONAPUIYHOWMNIA MarHUTHbIM NOTOK. [lpy 3ToMm
NOSIBU/IaCb BO3MOXKHOCTb YBENIMUYUTL YCUINE MPY>XXWHbI 4, YTO MOBbICU/IO
repMeTUYHOCTb KJ/lanaHa. Ycunve TMpy>XUHbl MOXET perysimpoBaTbCs
cneymanbHbiM  BUHTOM 9, 3aKpbITbIM MPOOKOW. BHYTpU (HOPCYHKU
pa3mellleH TOMJMBHbIA (UILTP 6 B BUAe KoOMbLa M3 MOPOLLUKOBOro
MaTepuana, Tak Kak npu nonagaHum 3arpsasHeHnii (Yactumu, pasamepom 6osee
30 40 MKM) KnanaH QOPCYHKN MOXKET MOTEPATb FrePMETUUYHOCTD.

POpCYyHKN C KOHYCHbIM 3anuparowmm asnemeHTom (puc. 3.52, 06)
NoyyYnIn  Hambosblee pacnpocTpaHeHue. POpPCYHKa WMeeT HUDKHUN
noAgso4 TonnmBa, obecnevymBaroLnii ero NOCTOAHHY0 LMPKYNALNIO Yepes
(DOPCYHKY, Nnyyllee OXNaXAeHWe 3NeKTPOMarHUTHOW CUCTEMbI U ydline
YCMOBUSA AN 0TBOAA MY3bIPbKOB rasa.

[NpenMyLLIeCTBO CepruyecKoro 3anuparoLlero 3fiemMeHTa B (POPCYHKE,
npeacTaBieHHOM Ha puc. 3.52,B, COCTOMT B TOM, 4TO chepuyecKune
anemMeHTbl 006M1a4al0T XOPOLWMMWN  FepMETU3MPYIOLWNMUK  CBOMCTBAMU U
CMOCOBHOCTLIO K LLEHTPMPOBaHUIO B cefsle KianaHa.

PDOpCyHKN [NA  pacnpefenieHHoro M UeHTPasIbHOMo  BMPbICKMBaAHUSA
OT/INYAIOTCA MO pa3mMepam, Crocoby KpenseHns Ha asurartesie, Crocooy
noABofa TonnBea 1 CONpPoTUBIEHNIO 0OMOTOK 3/1eKTpOMarHuTa.

JononHntensHast NyckoBas (OpPCyHKa OT/INYaeTCA MO KOHCTPYKUUK OT
paboumx. OObIMHO OHa COCTOUT W3 Kopnyca C hnaHuem KpenseHnsa 3
(puc. 3.53), B KOTOpbIiA 3aBanblLlOBaH M/aCTMacCOBbIA Kapkac 1 06MOTKM
aneKTpomarHuTa 2. 3anuparouyin s3N1eMeHT KianaHa 6 sIBNSeTCH SAKOpPeM
aneKTpomarHuta. B HWMKHe YacTu Kopryca pacrosioXkeH LEeHTPOOEXHbIi
pacnbinnTenb. py nogaye TonsvBa MyckoBas (DOPCYHKA MOCTOAHHO
HaXo4UTCSA B OTKPbITOM COCTOSIHUN.
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Puc. 3.52. SneKTpomarHUTHble (DOPCYHKMN:
a, 6, B COOTBETCTBEHHO — C MJIOCKNM, KOHYCHbIM 1 CHEPUYECKUM 3anmparoLLmm
anemMeHTamu; 1 — Kopnyc; 2 — 06MOTKa 3N1eKTPOMarHuTa;
3 — XXUKNep KnanaHa; 4 — NPYy>XnHa; 5 — 3anmparoLLnii 3N1EMEHT;
6 — TONIMBHLIN PUNLTP; 7 — CEPAEUHUK 3/IEKTPOMArHNTA, 8 — TOM/IMBHbIE
KaHas1bl; 9 — perynmpoBoYHbIN BUHT; 10 3/1eKTpUYeCKne KOHTaKThI;
11 — MarHMTHas BCTaBKa
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Puc. 3.53. INyckoBas (hopcyHKa:

1 — NnacTMaccoBbl KapKac; 2 — 06MOTKa 3/1eKTpOMarHu1Ta; 3 — doiaHeLy,
KpennieHnsa opCyHKN; 4 — pacnblINTeNb; 5 — Npy>XnHa; 6 — 3anmparoLLnii
3NEMEHT; 7 — TOM/INBONOABOAALLMI LUTYLEP C (PUNLTPYHOLUM 3N1EMEHTOM;

8 — 3/M1eKTpUYeCKMe KOHTaKThI

3.10.2. dnekTpomarHuTHble KnanaHbl. [epekntoyatoline ycTponcTea

DNeKTPOMarHUTHbIA KnanaH CUCTeMbl aBTOMATMYECKOro YyrpaB/ieHUs
AMNXX (puc. 3.54) repMeTUYHO 3aKPbIT, YTO MPENATCTBYeT nonajaHuto
B/1arn B €ro BHYTPEHHIO MOOCTb. [pn nogayve HanpsH>KeHUA Ha 06MOTKY
3NIleKTPOMarH1uTa AKopb NpuTArueaeTca K crony (ynopy) v 3anopHoe
KO/bLLO NepeKPLIBAET AOCTYN TOM/IMBA MO KaHaly CUCTEMbI X0O/I0CTOr0 XoA4a
Kap6topaTopa. O6paTHbIN XoA AKops obecrnevymBaeT BO3BpaTHas MPY>KUHa.
DNeKTpoMarHnTHbIi KnanaH 3MXX MmeeT Hepa3bOpHYH KOHCTPYKLMIO,
OT/INYAETCA NPOCTOTOM, HafEXXHOCTLIO M Masi0i CTOMMOCTbIO.

Puc. 3.54. DneKTpoMarHUTHbIN KnanaH 3202.3747:
1 — 3anopHOe KonbLO; 2 — CTOMOPHOE KOMbLO; 3 — NPYXXUHa; 4 — Kopnyc;
5 — AKOpb; 6 — BTY/IKa; 7 — KaTyLLKa 3/IEKTPOMarHnTa; 8 — KOXyX;
9 — KpblIwKa; 10 — wTekep; 11 — ynop
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MprMepoM Mepek/itoyaloLLero yCTPomMcTBa CUCTEM YNpaBfieHUsA ABU
ratesieM SBNSAETCA MHEBMO3/IEKTPUYECKUIA K/lanaH CUCTEMbl YMpaB/ieHUs
Typ6oHagayBoMm. Crieundurka paboTbl B Cpefie C BbICOKOW TeMMepaTypoi
TpebyeT NpefyCMOTPETL Mepbl A/15 OX/1aXKAEHUS KlanaHa.

[Ons nogayuv Tonamea K popcyHKam B CUCTEMax BIPbICKUBaHUS TOM/INBA
MCMONb3YIOTCA 3/IEKTPUYECKME TOM/IMBHbIE Hacocbl. B OCHOBHOM 3TO
Hacocbl poTopHoro (ponunkosoro) tuna (puc. 3.55). OHKM MOryT ycTaHa
BNMBATLCA KakK BHe, TaK U BHYTPU TOM/IMBHOMO 6aka. MNpu BHewHel ycTa
HOBKe HacoC npeacTaBnseT CO60M aBTOHOMHbIA arperar, 06beanHSOLWMIA
HacoC 1 3/1eKTPOABUraTesib B 04HOM KOpryce.

a 1 2 3 4
v SN :
Tonnnia& | S ) ) . - e S
Q "IIIIHH"----IIfIIIH’ 2
6
- - -") {O— = Tonnmeo

Pwuc. 3.55. DneKTpnyecKunin TONINBHbIN Hacoc:
a — NPOAO/bHLIV pa3pes; 6 — cxema AelCTBUS;

1 — Kopnyc Hacoca; 2 — npegoxpaHnTesbHbIN KnanaH; 3 — POSIMKOBbIA HacoC;
4 — sneKTpogBuraTesb; 5 — 06paTHbIv KnanaH

Mpu pasmelieHn B 6ake Hacoc MpeacTaBnseT COO60M eAMHbIA arperar,
BK/NHOYaKOWMA COBCTBEHHO HAacoc, TOMAMBOMNPOBOAbI, AeMndupytoLlee
YCTPOWCTBO, (hWIbTP, MPOBOAA 3NeKTponuTaHna n T.4. Npumep cUCTeMbI
TONAMBOMOAAYM C TAKMM HACOCHbIM arperatom npueefeH Ha puc. 3.56.

Ha puc. 3.57 npeacTtaBneH perynsatop Xo0/10CTOro xoAa € MPUBOAHLIM
LIAaroBbIM  3/1EKTPOABUraTesieM, KOTOpPbIA  MMeeT 4eTbipe O0OMOTKM
yrnpaBneHns, pasMelleHHble Ha cTaTope. B npofosibHbIX Masax poTopa
YCTaHOB/IEHbl MOCTOSAHHbIE MarHUTbl C YepedyroLWMMCHA PacnosioXKeHeM
MOMOCOB. YNpaBfieHNe ABUraTesieM BeeTCA C MOMOLLBI 3/1eKTPUYECKUX
MMMY/IbCOB  Pa3/INYHOM  MOMASAPHOCTW, MNOJaBaeMbiX Ha O0OMOTKM B
onpeaeneHHoOn nocneaoBaTelbHOCTU.
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Puc. 3.56. Cxema Tonameonogavu ¢ TonJIMBHbIM HaCOCOM,
yCTaHaB/NMBaeMbIM B TOM/IMBHOM 6akKe:

1 — 6aK; 2 — TON/IMBHbIN HAcOC C 3/1EKTPONPUBOAOM; 3 — TOMINBHbLIA PUNLTP;
4 — HarHeTaTe/IbHaa MarucTpasb BbICOKOTO AaB/ieHNA; 5 — perynsaTop AaBneHns
TONMBA; 6 — POPCYHKM; 7 — TOMIMBONPOBOA C (hOPCYHKamMun (HenpepbIBHbIM
MOTOK TOMN/NBA); 8 — BO3BpaTHas TOM/IMBHAA MarncTpasib

4

Puc. 3.56. PerynsaTop Xo/10CTOro Xoa C LWaroBbIM 3/1EKTPOABUTaTENIEM:
1 — ApoccennpyroLmin aN1eMeHT; 2,3 — 06MOTKM LLAroBOro aneKkTpoasurartens; 4 —
POTOP LLIAroBOro 3/1eKTPoABUraTens; 5 — npy>kuHa

ManorabapuTHble 3M1eKTPOABMraTeNIM MOCTOSAHHOrO TOKa WCMO/b
3yloTCSl AN PerynMpoBaHUsi pacxoda BO3dyXa Ha XO/I0CTOM X0y MyTem
NnepeMeLLeHNsT [1POCCeNbHOM 3acNoHKW. Ban anekTpoasuratens udepes
pefyKTOp CBSi3aH C LMANHAPUYECKUM TOSIKaTeneM, KOTOPbIA Henocpea
CTBEHHO BO3[EICTBYET Ha NOAMPY>KMHEHHbI pblyar 3aC/IOHKN.
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KOHTpOnbHbIE BOMPOCHI

1. O6LWMIA NPUHLUMIM CUCTEM MUTAHUSA C BMPbLICKOM.

2. HasHaueHue, cocTaB U NPUHUKN AeNCTBUSA 3/1eMeHTOB CIT «K J».

3. MnasHaa posmpyrowaa cuctema «K J». HasHaueHme, cocTaB WU
NPUHLNN AENCTBUA.

4. Cnctema nycka M cuctema xosnoctoro xoga «K J». TMpuHumMn
NencTBuUS.

5. HasHauyeHue, yCTpOICTBO M MPUHUMN AENCTBUA [o3aTopa pacnpe
LennTena n perynartopa AaBneHus.

6. HasHayeHue, YCTPOWCTBO W NPUHUUN [EACTBUSA  perynatopa
yNpaB/AoLLEero JaB/ieHNS.

7. Ha3HauyeHue, YyCTPOMCTBO M MPUHUUN AEACTBUA MYCKOBbIX hop
CYHOK.

8. BcnomoratenbHble aneMeHTbl CI'T «K J».

9. ¥Yctponcteo CI «KE J».

10. MnaBHaa posupytowas cuctema «KE J». HasHayeHue, coctaB ”
NPUHLNN AENCTBUA.

11. Cucrema nycka m cuctema xonoctoro xopa «KE J». [NpuHUun
NencTBuUS.

12. CIN «L J». Oco6eHHOCTM YCTPOWCTBA N NPUHLMN AENCTBUS.

13. HasHauyeHWe, YCTPOMCTBO W MPUHUMN [eACTBMSA pacxogomepa
Bo3ayxa CI'1 «L J».

14. LiuknoBada nofava Tonsmea 1 ee NapameTpbl.

15. BnpbICK TOM/IMBA U XapaKTEPUCTUKA NapamMeTPOB BMNPbICKA.

16. BnudaHue aKcnyatalMOHHbIX MapaMeTpoB Ha XapaKTepUCTUKY
BMpbICKa.
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5. YCTPOMCTBO CUCTEMbI MNTAHNA OBUTATENEN
FASOBANNIOHHBIX ABTOMOBUIEN

5.1. lNpumeHeHne roproymnx ra3ons
ONA aBuraTtenen BHyTPEHHEero cropaHuA

[optoure rasbl BCe LWKMPe MPUMEHAIOT B KayecTsBe TOMMBa [/
Kap6ropaTopHbIX ABUraTesien N an3enei.

PaboTa KapbropaTopHOro Apurartesisa Ha ra3oobpasHOM TOM/IMBE He MEeET
NPUHUMNNAIbHBIX OT/IMYMIA OT PaboTbl ABUraTens Ha 6eH3VHe, OfHaKO BUA
NPYMEHSAEMOr0 TOM/INBA OKa3bIBAET B/IVSHWE Ha PSS TEXHUKO 3KOHOMUYE
CKUX N CAHUTaPHO TMIMEHNYECKUX rNoKasaTenen gpuraTens.

Vcnonb3oBaHMe razoB B Ka4eCTBe aBTOMOOW/ILHOIO TOMIMBa UMeeT PsAf,
npenmyLlecTs. MNMpu paboTe aBuratens Ha rase nNPoOUCXoguT 6osee cosep
LLIEeHHOe CMeceobpa3oBaHMe. DTO O0OBACHAETCA TeMm, 4YTO ra3 M BO3AYyX
NnocTynatoT B CMECUTe/IbHOe YCTPOMCTBO B OAMHAKOBOM arperatHoMm
(ra3oo6pasHOM) CcOCTOAHMW. [lony4veHHas OAHOPOAHAA ropryas CMECH,
cropas B UMAMHApax ABwuraTens, no3BosiseT 60siee MOSIHO MCMNO/b30BaTb
TENAOTY TOM/MBA M MOAyYaTb MWHUMa/IbHOE KOJIMYECTBO TOKCUYHbIX
NPOAYKTOB HEMOJIHOIO CropaHus.

"a3006pa3Hble TONMMBA, UMeKLWMe 6os1ee LUMPOKKUE Npedesibl Bocniame
HAeMOCTU, Jat0T BO3MOXXHOCTb MosiyvaTb 6eAHble cMecu ¢ KO3 MeHTOM
n36bITKa Bo3gyxa a = 1,5—1,7. MNpwn paboTe gBuratensi Ha NOSIHOWN Harpy3ke
(puc. 5.1, KpuBble 1) onpedenstowmMm HaKTOpoM SBASETCS MaKCUMasibHas
MOLLIHOCTb, A/151 NOJTYYEeHUs1 KOTOPOU TpebytoTcst 6oraTble cmecn ¢ a = 0,9—
1. Mpn YacTUYHbIX Harpyskax (KpuBble 2) ANA YNyudleHUs TOMJIMBHOMN
3KOHOMUYHOCTU [BUraTesif U CHUXKEHUA TOKCUMYHOCTU O0TpaboTaBLUMX rasoB
TpebytoTca 6eiHble cMecn ¢ a = 1,2—1,3.

Puc. 5.1. I'pahmK perynimpoBOYHbIX XapaKTeEPUCTUK ABUTaTesnid npu paboTe
Ha rase B unnunHgpax geuratens (n =2000 06/MUH):
1, 2 — npu noHoU U YaCmMuuHoU HazpysKax deuzamerst
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NMprMeHeHne rasa WCK/IKYAET BO3MOXHOCTb KOHAEHcauuu MapoB TO
NanBa Ha CTeHKax UWAMHAPOB N CMblBaHWE Mac/AHOM MNIEHKN, B pe3ybTaTe
4Yero YBE/IMYMBAETCA CPOK CNy>XObl fABUratens W BoO3pacTaeT Mpober
aBTOMO6MNA O CMeHbI Macsa B ABurartere.

K HepgocTtaTkam NpUMEHeHUs rasoBoro ToM/iMBa OTHOCATCA CHUXKe
HMEe CKOPOCTWU FOPEHUA U MeHbLUas yaenbHas Ternsota CropaHus roproydeit
cMecu. B pe3ynbTaTte 3TOro MOLLHOCTb ABUraTens yMeHbLUIAeTCA B 3aBUCU
MOCTMW OT BUAa NpUMeHsaemMoro rasa Ha /—12 %.

MepeBo Kap6ropaToOpHOro Auratens Ha raszoobpasHoe TOMAnBO.
MNepeBog KapOlOPaTOpPHbLIX ABUraTesieil Ha MUTaHME CXXUXKEHHbIM WN
CXKaTblM ra3oM OCYLLECTBASAIT 4BYMS Crocobamu.

Ilepeovuii cnoco6 3aKNOYaeTCs B CO3[JaHMM Ta3oBOW MoandmMKaumm
CTaH4apTHOro KapbropaTtopHOro Asuratenid NyTemM ero OCHallleHUs ra3oban
JIOHHOW YCTaHOBKOW. B 3TOM cny4yae cCOXpaHsieTcA BO3MOXHOCTb pPaboTbl
ABuratensa u Ha 6eH3nHe, N Ha rase, Npuyem Ha 6eH3VHe ABUrartesb passu
BaeT MOJIHYH MOLLHOCTb, Ha ra30BOM TOM/IMBE €ro MOLLHOCTb YMEHbLLLAETCS.

Bmopoti cnoco6 3aKnuvaeTcs B CO3JaHMM U3 KapOrpaToOpHOro
[BUratensa cneuvansHOro rasoBoro, pasBMBAlOLLEr0 MOJSHYH MOLHOCTb
TOMbKO Ha razoobpasHoMm Tonamee. Takon Aguratesl UMeeT YnyulleHHble
MOLLHOCTHbIE 1 3KOHOMMYECKMe NoKasaTesiv 61arogaps noBbILLEHNIO CTene
HU CXXaTna 1N yCTaHOBKe rasoBoro CMecuTens.

[Mpn “cnosbL30BaHUN B KaYecTBe TOMJIMBa rasa CUCTEMY NUTaHUA [BU
ratesisi He3aBMCUMO OT ero Turna goobopyAyT razobasiNIOHHON YCTaHOBKOM.

MNepeBop Av3ens Ha rasoobpasHoe TOMIMBO TakXXe OCYLLECTBAAOT
AByMS criocobamu.

Ilepeviii Cnocob 3aKno4aeTcs B NepeobopyaoBaHUN AN3ENS B ra30Bbli
[BUratesib ¢ UICKPOBbIM 3aXKMUraHneMm. [19 3TOro CH/UXKaKT CTENEHb CXXaTUA
B UWIMHApax asuratena fo 8 9, ycTaHaB/MBalOT CUCTEMY 3aXUTaHUA Y
razobasi/ioHHoe obopyaoBaHue. [iBuraTtesib B 3TOM C/lyyae paboTaeT TaK e,
Kak 1 Kap6ropaTopHbIiA, HO ero paboTta Ha AV3e/IbHOM TOM/INBE UCK/IOYaeT
ca. K npeumyuiectsam 3TOro crnocoba OTHOCATCA MOBbILIEHWE MOLLHOCTU
ABuUratens n ymeHbLUEHNE BbIGPOCa TOKCUYHbIX BELLECTB C 0TpaboTaBLLINMM
rasamy, K HefocTaTkam — Cepbe3Hble KOHCTPYKTUBHbIE MNEPEenesiKu
ABUraTens.

Bmopoit  cnoco6 (rasogmsenbHblid) npegnonaraeT  04HOBPEMEHHOE
MCNOoNb30BaHWE AU3eNbHOr0 K razoobpasHoro Tonavea npu paboTe asu
ratens. Ons nogaym razoobpasHoOro Tonjvea B 3TOM Cly4vae ABurartesib
A0060pyaAYyHOT ra3o6ai/IOHHON YCTaHOBKOA.

"a3 yepe3 cmecuTesb MNOAAETCA BO BMNYCKHOM TPybOnpoBoA 1 B CMECU C
BO34YyXOM 3acacblBaeTcs B UMANHAPLI ABUratens. B KOHLe TakTa CKaTus B
UWANHAPLI BNPbICKNBaETCA AN3e/lbHOe TOM/IMBO, KOTOPOEe BbIMOJTHAET POsib
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NCKPbI 3a)KUTraHUs; ero Kosm4yecTBo coctasnisieT ao 20 % oT pacxogyemoro
npu 06bIYHOM An3enbHOM npouecce. pu aToM criocobe, He TPebdytoLLem
KOPEHHOr0 W3MEHEHUS] KOHCTPYKUWW [Buratens, nocnegHuin obnagaet
BbICOKMMW  MOLLHOCTbIO W  3KOHOMWYHOCTbK; OAHOBPEMEHHO Pe3Ko
CHMKaeTCs cofepXKaHme caXkn B 0TpaboTaBLUMX rasax. /151 aBTOMOOU/IbHbIX
ABurateniein Hambosbllee pacnpocTpaHeHMe MNoay4Yna  rasogn3enbHbin
crnoco6. Oba crnocoba nepeBoga Ha ra3oobpasHoe TOM/IMBO NPUMEHSAIOT AN
An3enen cTalunoHapHoro Tuna.

5.2. KOHCTPYKTMBHbIE 0COBEHHOCTN ra306anoHHON YCTaHOBKM
KapbropaTOpHbIX 6EH3MHOBLIX ABUraTeNneun

B KOHCTpyKUMK aBTOMOGUNSA, paboTaroLlero Ha ra3oBOM 1 6eH3MHOBOM
TON/IMBE, MMEKTCA He3aBUCUMbIe ApPYr OT Apyra raszoBas U GeH3nHOBas
CUCTEMbI MUTaHUS.

[asobannoHHas ycmaHosKa 06ecneyunBaeT XpaHeHMe CXKMXKEHHOro rasa,
ero CTyrneH4yaToe pegyumpoBaHue 1 rnogadvy rasa B UUAVHAPLI ABUTaTeNs B
KONnyecTBe, obecreymBaloleM 3afaHHble PeXuMbl pPaboTbl ABUraTens.
[a300a/1/10HHaA ycTaHoBKa (puc. 5.2) COLEpPXWUT creaytolime OCHOBHbIE
y3/bl:

6annoH;

610K apMaTypbl (My/IbTUK/IaMNaH);
3anpaBOYHOE YCTPOMUCTBO;
CUCTEMY BEHTUNALUMN,

pefyKTOp McCnapuTens;
CMecUTeNb;

[,03aTop;

3NEeKTPOMarHUTHbIE KnanaHbl;
nepek/oyaTeslb pofa Ton/anBea;
3NEeKTPONPOBOAKY C 3/IEKTPOHHbLIM 6/10KOM;
Tpy60npoBOAbI, LWAAHTX 1 Np.

B 3aBuvcumocTM OT BMAa rasoobpas3HOro TOM/vMBa ra3obasi/ioHHbIe
YCTaHOBKW [N15 [ABUraTesiei BHYTPEHHEr0 CropaHus MnogpasfensTcs Ha
TPU TUNA: A1 CXKATOro NPUPOLHOro rasa, XXMUAKOro MetaHa v CXXUMXKEHHOI0
nponaH 6yTaHOBOro rasa. [a3o06a/1/I0HHaa yCcTaHOBKa BHE 3aBMCUMOCTU OT
BMa NPUMEHAEMOrO rasa CoCToOMUT 13 6as1I/IOHOB A1 XPaHEHNSA N TPaHCop
TMPOBKW rasa, UCNapsoLero an rnoforpeBatoLLero yCTponcTea, rasoBoro
pefyKTopa, [03VPYHOLLEero YCTPOWCTBa, CMecuTens, Tpybonposoja u
KOHTPOJIbHbIX MPMGOPOB.
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Pwuc. 5.2. MpuHumMnmanbHas cxema 6eH3MHOra3oBow
TON/IMBHOM CUCTEMbI NIErKOBOI0 aBTOMOOMNS:
1 — BOASAAHOM Hacoc; 2 — Tpy60npoBo/A NOABOAA M OTBOAA OX/TaXKAatOLLei
KMKOCTW; 3 — TPOMHMK [03aTOP; 4 — peyKTop UCMapuTesib,
5 — kap6topaTop; 6 — ra3oBblil 3/1EKTPOMArHUTHbIV KnanaH, 7 — Tpy6onposos,
paspexxeHHa; 8 — TpybonpoBof nojaya rasa; 9 — 6eH3MHOBbIN 6aK;
10 — Ha/IMBHAas rop/10BUHA; 11 — 3anpaBoyHbIN LWTYLEP rasa, 12 — 6a1oH ans
rasa; 13 — 6710k apMatypsbl; 14 — 6eH3MHOBbI TPY6OMpPOBOL,
15 — nepekntoyaTesib poga Tonamea; 16 — 6eH3MHOBbLIN HACOC;
17 — 6eH31HOBLIN (hMNbTP; 18 — Tpyb0onpoBoA Bo3BpaTa 6eH3NHA;
19 — 6eH3NHOBbIN 3/1IEKTPOMarHUTHbIM KnanaH; 20 — aBuraTenb

ol B

MNpurbopbl 1 annapaTbl, NPUMEHSAEMbIE 4/ Pa3/INYHbIX BUAOB rasa, He
MMEIOT CYLLECTBEHHbIX pas3/INynii B NpuHUune aencteus. VICKIoueHue
COCTaBNAKT Oa/lNOHbI 419 XpaHEHUS N TPaHCMOPTUPOBKM rasa. CHkarblil
NPUPOAHBINA ra3 XpaHUTCA NpU BbICOKOM AaBneHnn (ao 20 MIa) n Tpebyet
TOJICTOCTEHHbIX COCY[OB; XWAKWUA MeTaH COAePXXUTCA Npu TemnepaType
KuneHns (—161 C) B M30TEPMMYECKMX COCYax, & COKMKEHHbIA MnponaH
OyTaHOBbIN ra3 UMeeT MaKcuMasibHoe paboyee aaBneHne 1,6 MIMa n ans ero
XPaHEeHNS N TPaHCMOPTUPOBKM Ha aBTOMOOW/IAX WUCMONb3YIOT Ga/IfIoHbI C
TO/LLMNHOM CTEHOK 3 6 MM 1 BMECTMMOCTbHO A0 300 n. HamnbornbLuee pacnpo
CTpaHeHVe Mony4yunn rasobai/ioHHble YCTaHOBKW, paboTarwolime Ha
CXXVKEHHOM MnpornaH 6yTaHOBOM M CXKaTOM MPUPOLHOM rasax.

COXMXKeHHbIM npornaH 6yTaHOBbLIN ra3 M3 BCeX razoobpasHbIX TOMINB
Hanbosiee 630K K 6EH3MHY MO KOHLEHTPauUun 3HepPrnm B e4nHULE 06bEMa,
CNnocoby XpaHeHMA U APYTMM 3KCnyaTauMOHHbIM KadecTBam. Ero Han6o
/lee LWWMPOKO MPUMEHSIOT B KayecTBe TOM/IMBA 419 aBTOMOOU/bHBIX ABUra
Tenen. Ha raso6annoHHbix aBTomobmnsax 3WJ1 138 n TA3 53 07 ycTaHo
B/IEHbI ra30oBble [ABUraTenu, ra3obaslylIoHHble YCTaHOBKM KOTOPbIX paccyu
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TaHbl Ha W36bITOYHOe pfAasneHue 1,6 Mlla m obecneymBaroT XpaHeHWe
CXVDKEHHOr0 rasa, ero ncnapeHue, O4MUCTKY, CTyrneHYaToe pesyLnpoBaHme n
nofavy B ABurartesib B CTPOro 3afaHHbIX KOJ/IMYeCcTBax B CMeCU C BO34YXOM.
Kpome Toro, Ha aBTOMO6GU/IAX MMEETCH pe3epBHas CMCTeMa NUTaHUA ABUra
Tenen 6eH3HOM.

COXKMXKeHHbIW ra3 B razobanioHHbIX aBTomobunsx (puc. 5.3.) cogep
XUTcs B 6annoHe 20 B XXMAKOM U Mapoobpa3HOM COCTOSHUSAX. [Ta30Bbli
Ga/I/I0H, KpPOMe KOHTPOJIbHO MpefoXpaHUTEeNIbHON W Hano/HUTE/IbHOM
apMatypbl, CHab>XeH ABYMS pacXO4HbIMW BEHTUNAMM, MO3BONAIOLLNMN OCY
LLECTBNATL NUTaHWE ABUraTeNa rasoM, Haxo4aWMMCA B NapoBO U XU,
Ko haze. CucTemMa NUTaHNA 0b6ecneyunBaeT HOpPMasibHYH paboTy ABUraTens
Npn yCNoBUM Nnojauu K peayLmpyroLemMy yCTpOMCTBY rasa, HaxoasLerocs B
napoobpasHOM COCTOAHUW. KIcnapeHue CXXMXKEHHOro rasa B CUCTEMe
NUTaHUA MPOUCXOANT 3a CYHET TENJIOBbIAENEHNS U3 CUCTEMbI OX/TaXKAEHUS
ABurarens.

Puc. 5.3. CxeMa cuctembl MMTaHUS rPy30BOro aBTOMOOU/IS,
paboTatoLLero Ha CXXMKEHHOM rase:
1 — npocTaBKa; 2 — PUNbTP OTCTONHUK; 3 — TOM/IMBHbIN HACOC;
4 — kapbropartop; 5 — cmecuTenb; 6 — TPy6Ka; CoeMHAOLLAaA peyKTop
C BCacblBaKLWMM Tpy60NpoBoAOM; 7, 9 — WiaHrn gnsa nogsoja n 0Teoja
YXXUAKOCTU CUCTEMbI OXNIAXKAEHUA B UCNapUTeNb; 8 — UCMapuTens;

10 — Tpy6Ka Ans 0TBO/JA rasa B CUCTEMY XO/1I0CTOr0 Xo/a; 11 — wwnaHr
OCHOBHOM Nnojauu rasa; 12 — gosumpytowie aKoHomali3epHoe YCTPOMUCTBO;
13 — pegykTop; 14, 15 — ra3oBbIil 1 ceTyaTbl PUALTPbI; 16 — MaHOMETP;

17 — yKa3aTesnb YPOBHS CXXUXXEHHOrO rasa B 6a1/ioHe; 18 — MarucTpasibHbIi
BEHTUNb; 19 — TONAMBHBIN 6aK; 20 — ra3oBbIil 6ann0H; 21, 22 — pacXofHble
BEHTW/IM NapOBOM M XXNAKOM (ha3bl rasa
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Npy nyckKe v Nporpese Asuratensa He3HauyMUTe/lbHbIA nepenag Temnepa
TYp Mexay TennoHocutenemM (KMAKOCTbIO CUCTeMbl OX/TaXKAEHMA) U rasom
He obecrneymBaeT UcnapeHnsa nocnefHero. B atom cnyyae nutaHve asura
TeNs OCYLLECTBNSETCS NapoBoi (ha3omn rasa yepes BeHTUb 21. Mocne npo
rpesa ABuraTens ero NUTaHWe OCYLLECTBNAETCA XNAKOM (ha30oii rasa yvepes
BEHTU/Ib 22. OTO MO3BONSAET UCK/IOUYUTL KUMEHMe XMUAKOCTU N nafjeHue
[laBNIeHNs1 B ra3oBOM OasI/I0HE, a TakXKe COXPaHUTb CTabU/IbHOCTb MoKasa
Tenen rasa, Tak Kak B XXUAKOM (hase BCe KOMMOHEHTbI XOPOLLO NepeMeLlaHbl
N XUMUYECKU COCTaB TOMMMBA MPAKTUYECKU He MEHSIETCSA MO Mepe
OMOPOXXHEHWSA 6as/TIOHA.

N3 6annoHa ras nogBoAMTCA K ynpasB/sieMOMY U3 KabuHbl BOAUTENSA
MarncTpaibHOMYy BeHTWMO 18, cnyxkawemy 715 6bICTPOro npekpatlieHus
nojayn rasa K gBuraTesito, a U3 Hero nonagaeTt B Ucnaputens 8, B KOTOPOM
no wiaHram 7 n 9 uMpKynanmpyeT ropsavas XXMAKOCTb CUCTEMbI OX/TaXKAEHUSA
aguratens. MNpoinas 3mMeeBUK MCMapUTeNs, CKMKEHHbIA ra3 13 >XXUAKoro
COCTOSIHUA TMOMHOCTBLIO MEPEXOAUT B Mapoobpa3Hoe UM MOABepraeTcs
OYMCTKE C MOMOLLbI0 hmnbTpa 14 ¢ BOMIOYHBIMY KOJbLLAMWU U CeTYaToro
unbTpa 15.

OunLeHHbIN ra3 nogaetcs B peayktop 13, rae NpoucxoauTt ABYX
CTYMeHYaToe CHKeHe [aBfieHUs [0 6/IM3Koro K atmocepHomy.
YnpaBneHne paboToi peyKTopa OCYLLECTBSAETCA pa3peXkeHneM, nepeaa
BaeMbIM B HEro rno Tpybke 6 13 BcacbiBatoLlero Tpybonposoga. M3 pegyk
Topa Yyepe3 J03MpyloLe 3KOHOMa3epHoe YCTPONCTBO 12 M WaHr OCHOB
HOW nogayn ra3 HanpasnseTcs B cMecuTenb 5. Kpome Toro, no Tpy6ke 10
ras, MMUHys [03MPYIOLLE 3KOHOMai3epHOe YCTPOMCTBO, M3 pedyKTopa
NnojaeTcs B CUCTEMY XON0CTOro Xofa cmecutens. B cmecuTene ras cmeLuu
BAaeTCA C BO34yXOM, 06pa3ya roprouyyto CMecb, KOTOpas 3acacbiBaeTcs B
UMNUHAPLI ABUTaTENS.

Ma306an110HHaA ycTaHOBKAa aBTOMOOMNA CHab)keHa ABYMS KOHTPO/b
HbIMU Npubopamun: ANCTAHUNOHHBLIM 3/1IEKTPUYECKUM MaHOMETPOM 16, no
Ka3blBaloLLMM [aB/ieHne rasa B NepBOM CTYNEHN peyKTopa, N yKasaTenem
YPOBHSA CXKVPKEHHOrO rasa B 6as1/10He 17.

PesepBHaa cuctema nuTaHWA Asuratenis 6eH3MHOM COCTOUT U3
TonnueBHOro 6aka 19, mnbTpa OTCTOMHMKA 2, TONJIMBHOIO Hacoca 3 "
OfJHOKaMepHOro Kkap6topartopa 4, YCTaHOBJIEHHOrO Ha npocTtaBke 1,
PacnosioXXeHHOW nof rasoBbIM CcMecuTenem. Hannume Ha aBTOMOGWIE
pe3epBHON CUCTEMbI NUTAHMA CO3[aeT BO3MOXKHOCTb paboTbl ABUraTesst Ha
6eH31He NPy NOJIHOM pacxofe rasa UM HeMCrnpaBHOCTWU ra3oBou anna
paTtypbl. pn nepexoge ¢ rasoobpasHoro TonsmBa Ha 6eH3nH (Unun
Haob0pOT) He cnegyeT AornyckKaTb, YTOObl ABUraTenb paboTasl Ha CMecu
ABYX TOM/INB, TaK KaK 3TO MPUBOAUT K 06paTHbIM BCrbllKam, OnacHbIM B
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NoXapHoOM OTHoweHnK. [lepeBoj CUCTEMbl MUTaHUS C OA4HOro BUAaa
TOnAmMBa Ha [pYyron 06s3aTesibHO OCYLLECTB/IAKT MPU OCTAHOBJ/IEHHOM
ABuratesnie. Npu 3TOM MepeKpbIBalOT Nojayvy 1 BbipabaTbiBalOT N3 CUCTEMbI
OfVH BWUA TOMMBA, 3aTEM pblyar ynpas/feHUs APOCCe/IbHOM 3ac/IOHKOM
npucoeanHAT K Kapotopatopy (KUnu, HA060POT, K CMECUTESIO), OTKPbI
BalOT nofady ApYyroro Bmaa TOM/MBa M MyCKalT ABUraTtesib 00blYHbIM
croco6om.

CXXWKEHHbIN He()TAHOW ra3 B Ka4yeCTBe TOM/IMBa MNPUMEHSIOT He
TOMbKO A/ TPY30BbIX, HO WU A/ /IETKOBbIX aBTOMO6WIen 1 aBTOOYCOB.
KOHCTpPYKUUN CUCTEM MUTAHUA ra3o0a/1/IOHHbIX aBTOOYCOB U TPy30BbIX
razobasiIoHHbIX aBTOMOOWNEN He MMEKT MPUHLMMNNANIbHBLIX Pa3/INYuiA.
JlerkoBo ra3o6anioHHbIN  aBTomobunb (FA3 24 07) MMeeT ra3oBoe
obopynoBaHMe, B KOTOPOM KOHCTPYKTUBHO 00befMHEHbl B O4HOM Yy3/1e
ra3oBblil pegyKTop C ucnaputenem, unbTp rasa ¢ MarumctpasbHbIM
3N1EKTPOMArHUTHLIM BEHTU/IEM, PACXOAHble BEHTU/IN XUAKOW U NapoBOWA
a3 rasa, Hamno/IHUTE/IbHbIA BEHTWU/Ib C BEHTUISAMU MaKCUMMaIbHOro
3arnosiHeHnA 6ansioHa N NPeaoXpaHNTETbHbIM K/ianaHoM.

COKMKeHHbIN ra3 n3 6annoHa 5 (puc. 5.4), ycTaHOB/IEHHOr0 B 6arax
HOM OTCeKe aBTOMOOW/ISA, Yepe3 pacxofHble BeHTUAM 7 1 9 no Tpybonpo
BOAY MOCTYNaeT B rasoBbli (pUIbTP 8, a U3 Hero — B ABYXCTYMNEHYaTbIi
ra3oBblii  pefyKTOp Ucnaputesb 2, rAe 3a CyeT TensoTbl CUCTEMbI
OXNTKAEHNA [ABUratens MpouCXoAnT UCMapeHne CXXMXKEHHOro rasa u
CHWXXEHWE ero faB/ieHns 40 6/IM3KOro K atmocgepHomy. M3 pegykropa
ncnapuTens ras 4yepes pPeryiMpoBOYHbIA BUHT 3 HanpasfsieTcsd B
CMecuTe/lbHOe YCTPOICTBO 6, pacrosio)keHHOe B BO3AYLUHOM (OUIbTpe
[BuUrartens, a 3aTem B KapbropaTop.

BeH3nHOBaA cuctema nutaHus asTomobuna A3 24 07 He wvMeeT
OT/INYNIA OT CUCTEMbI NUTAHUA 6a30BON MOLE/IN, YTO NO3BOJISET AAHHOMY
ABUTaTesto NOMIHOLEHHO paboTaTh Kak Ha CXXMXXeHHOM He(DTAHOM rase, Tak
N Ha 6eH3UHe.

CxKaTblii IPUPOAHbIN ra3 B HACTOSILLIEE BPEMS B HaLLe cTpaHe nony4vaet
BCe 60Mee LLUMPOKOE MPUMeHeHVe Ha aBToMobubHOM TpaHcnopTte. C 1981 r.
aBT03aBoAbl (BVJ1 n T'A3) NpucTynuan K cCepunHOMY BbINYCKY rasobas
NTOHHbIX aBTOMOGUNen 31 138A; TA3 53 27 u TA3 52 27, asnsatowmxcsa
razosovi moandukaumen astomoounen 3MJ1 130; TA3 53A n A3 52 04.
KOHCTpYKUMN CUCTEM MUTAHUA 3TUX aBTOMOOW/IE BbIMOSIHEHbI MO
YHUBepCcasibHOM cXeme 1 0becneymBatoT MosIHOLEHHYIO paboTy ABUraTens
KaK Ha rase, Tak 1 Ha 6eH3uHe.
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Puc. 5.4. Cxema cucTemMbl NMUTaHUSA NIEFKOBOIr0 aBTOMOOWUNSA,
paboTatoLEero Ha CXXMXEHHOM rase:

1 — wnaHr oTBoAa BoAbl U3 UCNapUTENst; 2 — ABYXCTYNeHYaTbI ra3oBblin
pefyKTop ncnaputesb; 3 — PeryiMpoBOYHbIV BUHT NOAaun rasa; 4 — WwnaHr
noaeoga Bofibl B UcnapuTesb; 5 — ra3oBblin 6anngH; 6 — cmecuTenbHoe
YCTPOWCTBO; 7; 9 — pacxoAHble BEHTU/IM NapOBOM U XXNAKOM (a3 rasa;

8 — rasoBblii UILTP C 3MNEKTPOMArHUTHbLIM KnanaHoM; 10 — 3anpaBoYHOe
YCTPOWMCTBO C KOHTPO/IbHbIM N NPeAoXPaHNTE bHbIM KnanaHamm

B razo6annoHHon yctaHoBke aBTomobunsa 3WJ1 138A (puc. 5.5) npwu
POAHbIA rasz xpaHUTCA B cokatom Ao 20 MIla coctosHuM B 6annoHax 1.
3anac npupoaHoro rasa B o4HOM 6annoHe npu gasneHnn 20 Mrla coctas
NAET 0K0/10 10 M3, UTO 3KBMBa/IEHTHO NpUMepHo 10 N1 6eH3nHa. [1ns obecne
YyeHMs 3anaca xoga B 200 kKM Ha aBToMo6wne 3WJ1 138A ycCTaHOB/IEHbI
BOCEMb 6a/1/I0HOB, MOC/1ef0BaTe/IbHO COeAVHEHHbIX TPybonpoBodamu B ABe
paBHOLEHHble cekumn. CeKunmn 6a/i/IOHOB, B KaXXA0M U3 KOTOPbIX npesy
CMOTPEH 3aropHbIA BEHTW/Ib, NOAK/HOYEHbI K KPECTOBMHE C 3arpaBOYHbIM U
MarncTpasibHbiM BeHTUNAMW (YKa3aHHble BEHTWIM MO3BOMIAIOT OCYLLe
CTBNATb HaMOJ/IHEHWE U Pacxof rasa n3 scex 6as1/10HOB OAHOBPEMEHHO U/N
no cekuusam.) OT KpecToBWHbI ra3 BbICOKOrO AaBfieHUA 4epe3 nogorpe
BaTe/ib 3, B KOTOPOM TEM/IOHOCUTENSAMWU ABMIAKOTCA OTpaboTasBlUme rasbl,
MNOCTYNaeT B OAHOCTYMEHYaTbIN ra3oBblA PefyKTOp BbICOKOro JaBfieHus 4,
rae fAasneHve rasa cHwmdkaetca go 1 1,6 Mlla. 3atem ras nogaetca K
OuIbTPY 9 C BOWNIOYHBIM 3/1EMEHTOM U 3/IEKTPOMArHUTHbLIM K/lanaHoM, a 13
Hero — B [ABYXCTYMEHYaTblii ra3oBbl peAykKTop 8, rge NpoucXoauT
CHW>KEHVE ero aB/ieHNs NPaKTUYecKn Ao aTMocepHoro. Nlocne pegykropa
ras rnocTynaeT B ra30CMecuTeIbHOe YCTPOMCTBO 7, KOTOPOe KOHCTPYKTUBHO
BbINOJ/IHEHO B O4HOM Y3/1€ C KapbropaTopom.
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Puc. 5.5. Cxema cucTemMbl NUTaHUS rPy30BOro aBToMoouss,
paboTarloLLEero Ha CXKaToMm rase:
1 — ra3oBblil 6a/1/10H; 2 — 6eH3NHOBbLIN 6aK; 3 — NogorpeBaTesb rasa;
4, 8 — pelyKTOpbl BbICOKOI0 1 HU3KOr0 AaBneHus:; 5, 9 — 0EH3MHOBbIM U ra30BbIi
(PUNbTPbLI C 3/1EKTPOMArHUTHBLIMUM KnanaHaMmum
6 — 6EH3MHOBbIN HAcoC; 7 — Kap6ropaTop CMEeCUTESb;
10, 11 — maHOMeTpbI peayKTopa 1 6as1/10HOB

Cnepnyet OTMETUTb, UTO ABYXCTYMNeH4YaTblil ra3oBblii pedyKTop, coeam
HUTE/IbHble AeTann N TPybonpoBOAbl YHU(INLMPOBaHbLI C aHaI0rMYHbIMN
y3/amu, ycTaHaB/IMBaeMbIMM Ha aBTOMOOUIISAX, PaboTaloLmMX Ha CXKMKEH
HOM He(pTsHOM rase. Kpome Toro, a1 BO3MOXXHOCTM paboTbl Ha 6EH3UHE Y
3TUX aBTOMOOW/IE COXpaHeHa CuUCTeMa NUTaHUS [Buratenieil 6a30BbIX
6eH3MHOBbLIX aBTOMOOUEN.

5.3. Cxembl nepeobopynosaHmA
NHXXEKTOPHbIX TOMSIMBHbLIX CUCTEM Ha ra3oBoe TOMINBO

JTrobor aBTOMOOUL, UMeowmii ABC, MoXeT ObiTb nepeobopynosBaH
Ans pabotbl Ha CHI. B 60/bLUMHCTBE C/lyYaeB ABUraTesin C MCKPOBbLIM
3aKUraHnem rnepeobopyayoTcsa Ana paboTbl B ABYXTOM/IMBHOM PeXUME
(BO3MOXKHO MEPEK/IHOYEHME CUCTEMbI NMUTAHUS Ha PaboTy UK Ha GeH3VHe,
nnn Ha CHI). ABTOMO6GUIN TakCcK N aBTOOYCbl 06bIYHO NEPeobopyayHoTCA
Ana  paboTbl TO/LKO Ha OAHOM BWAe TOMavBa, Hanpumep Ha CHI.
NpuMeHeHMe TaKoW OAHOTOM/IMBHOW CUCTEMbl perfiamMeHTUpPYeTca Ha
NPOMbILL/IEHHbIX aBTOMOOW/IAX, UCMO/b3yeMbIX BHYTPU nomelleHui. Mpn
nepeobopyoBaHUM ABUraTenei ¢ BAPbICKOM Tornamea Ans paboTtel Ha CHI
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cnefyeT MOMHUTBL, YTO B 3TOM C/lydae OHU ByayT paboTaTb Kak ABUratesn
6e3 Haaaysa.

Tak kak CHI™ focTaTo4yHO XOpOoLLO CMELUVBAETCA C BO3A4YXOM, TO BbIOpPO
cbl CO 1 Apyrnx HEKOHTPOSINPYEMbIX KOMIMOHEHTOB OTpaboTaBLUMX ra3oB
(Hanpumep MNOMNLMKINYECKMX apoMaTUYeCKUX YrnesofOopOA0OB) OKasbl
BAlOTCA 3HAUUTENIbHO HUXE, YeM MoAobHble BbIOPOCHI OT GEH3UHOBbLIX
ABUraTenen, faxe korga nocnegHve o60pyaoBaHbl TPEXKOMMOHEHTHbIM
KaTa/INTUYECKUM HEUTPaSIN3aTOpPOM C 3aMKHYTbIM KOHTypoM. CHI He
COAEPXUT MOJIEKY/IAPHbLIX COEAVMHEHUA CO CBUHLIOM WX CEPOin. ITO
TOM/INBO XapakKTepuU3yeTCA OYeHb XOPOLUMMW MnapameTpamu cropaHus 3a
CYeT OT/INYHOIO0 CMeceobpa3oBaHMA W pacnpefesieHns no UWanHApam
asuratens. NogobHble npenmyLLecTBa CTAHOBATCA BCe 60/1ee 3aMeTHbIMU
Mo Mepe NOHWXXEeHUS TeMMepaTypbl OKPY>KatoLLero Bo3ayxa.

[NpenmyulecTBa:

— Ype3BblYaHO BbICOKAs TOM/IMBHAA 3KOHOMUYHOCTb MPU Noe3jKax Ha
60/1bLLINE PACCTOAHUSA;

— BbIOPOCbI TOKCUYHbIX KOMMOHeHTOB (BK/Iw4vad u CO,) npu
ncnonb3osaHnn CHI™ 3HaUMTENIbHO HXKE, YEM B C/lyyae paboTbl ABUraTens
Ha 6eH3MHe N1 An3elbHOM TOMJINBE.

HepocTaTKu:

— MEeHbLUWIA 3KCMyaTaunoHHbIA AMana3oH N NOBbILEHHbI 06 beMHbI
pacxop TOoMn/mBa Nno CpaBHEHNIO C 6EH3VMHOBbLIM BUraTeN1eMm;

— HeobXxoAaMmbl 0cobOble Mepbl MPeAoCTOPOXHOCTU, Tak Kak CHI
HaxXo4UTCA NOJ AaB/IEHUNEM;

— OannoHbl ¢ CHI  TpebyloT AOCTATOMHOrO MNPOCTPaHCTBa ANs
pa3meLleHus.

B NepmaHnm ycTaHOBKa 060pyAoBaHUs Ans paboTbl asurartend Ha CHI
NPOU3BOANTCA B CMELNa/IM3NPOBaHHbIX MacTepcKux. locne BbIMO/IHEHUSA
TakKnX paboT HeOOXOAMMO MONYUUTL paspelleHme Ha SKcnayaTauuo 3Toro
06opy0BaHUSA B UHCMEKLNOHHbI opraH MepmaHnu.

CwucTembl NUTaHMs ¢ ncnonb3osaHveM CHI™ cogepykat (pwc. 5.6; 5.7):

pecusep ¢ CHI;

HanoIHNUTENbHbIN KanaH;

K/anaH nepekpbITUA Nojayvun rasa;

PErynsTop AasfieHns B UCcnapuTene ¢ yCTPOMCTBOM OXNaXKAEHNS;
cmecuTesib/ POPCYHKM;

3NEKTPOHHBbIV 610K ynpasneHnsa (ECU);

cepBoABUraTesb 415 perympoBaHusa pacxoa rasa;
nepeksitoyartesib Tvna ncrosiblyemoro tonnvea (CHI/6eH3uH).

Mocne pecrsepa CHI nocTynaeT K peryndaTopy AasfieHns, rae nponucxo
AT ero ncrnapeHne v NoHMmxXeHme aB/ieHNS.
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Puc. 5.6. Cxema cnucTeMbl NUTaHUA ABUraTens,
paboTatowero Ha CHI™ (npmHumn kap6ropaumn):

1 — BEHTUAUMOHHAA TPyOKa /15 ra3oBoro pecusepa; 2 — pecmsep ¢ CHT;
3 — Kopnyc € NPUHAaAJIEXXHOCTAMK ra3oBoOro pecveepa; 4 — Hapy>kHbIl
3ano/IHUTE/bHbIN KnanaH ¢ 80 % 11 0TCeYKOol TONNMBa; 5 — KnanaH NepekpbITUS
rasa; 6 — perynatop AaBneHUs B UCNapuTene;

7 — cepBoABuratesnb ANA ynpasneHusa pacxogom rasa; 8 — ECU,

9 — nepekntoyaTenb BAA Ucnonb3yemoro Tonanea (CHI™ v 6eH3nH);
10 — cmecuTenb, paboTaroLniA Mo NPUHUMNY TPYOKU BeHTypu;

11 — patumk kucnopoga (nambaa 30HA); 12 — aTUMK paspedkeHns;

13 — akKyMynaTopHasa 6atapes; 14 — BblK/KoUaTe b 3aXKuraHms; 15 — pene

B ECU ocyuiectBnsdeTcs 06paboTka NocTynmBLLINX OT NAmM6aa 30H4a U
flaTunKa pasps>KeHns CUrHasioB, KOTOPble ABNAKOTCA UCXOAHLIMU A8 YN
paBneHns paboToi cepBOABUIraTeNs, PerynvpyoLlero pacxos rasa, nocry
NaroLLEero B CMECUTETb.

KnanaH nepekpbiTUA rasa cpabaTbiBaeT cpasy >Ke Moc/e OTK/IHYeHUS
3akuraHma. Mepekntovatens (CHI/6eH3MH), YCTAHOB/IEHHbIW Ha MaHesmn
NproopoB aBTOMOOW/IA, MO3BOISAET BbIOMPATL BU/ TON/IMBA.

PecuBepbl [0/MKHbI COOTBETCTBOBATL TEXHUYECKUM HopMaMm «TRG 380».
Ha 3aBofge M3rotoBuTesie KaxKAablA pecuBep rMosiydaeT oduunaibHbIN
CepTUUKAT — pa3peLleHme Ha 3KCnyaTauuio.
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PecuBepbl 060pyaAyHOTCA HapPy>XXHbIM HamnoNHUTE/bHbIM  (BMYCKHbIM)
KranaHom (C npucnocob/ieHreM, OTCEKAKOLWMM nogadvy rasa rnpu 3anosiHe
HUM pecmnBepa Ha 80 % ero obbema) M COMEHOUAHBLIM BbIMYCKHbIM Kana
HOM. EMKOCTW pecrBepoB [A/191 /IErKOBbIX aBTOMOOWNeN cocTaBnsAT oT 40
o 128 n.

B Hauane 90 x rr. BC noTpebnsanu exxerogHo okoso 8,2 MnH. T. CHI™ (13
KOTOPbIX 2,5 M/IH. T NMPUXOAUNIOCL Ha CTpaHbl EBporbl). OXXuaaetcs, 4Tto
npuBeAeHHbIe LMPbI OyAyT YBENNUYMBATLCA SKCMOHEHLNANBHO.

3anacbl NPUPOAHOro rasa OrpoMHbl. DTOT (haKT AenaeT NPUPOAHLIN ras
BECbMa MePCrneKTUBHOM anbTepHaTUBOM OObIMHOMY aBTOMOOW/IBHOMY TO
navBy. KOHCTPYKUUM CUCTEMbI MUTAHUA U BbIOPOCHI 0TPaboTaBLLMX ra30B
NpPWY MCMO/Ib30BaHUM NPUPOLHOTO N CXMXKEHHOro HedTAHbIX ra3oB aHas10
rMYHbIl. MpUPoAHBIA ra3 MOXET XPaHUTLCA B aBTOMOOWIE MPU BbICOKOM Aa
BreHnn (160 200 6ap) wmnu B CXMKeHHown copme (npu —160 C) B
N30/1MPOBaHHOM 6ake.

1 i 2] 3 4

Puc. 5.7. Cxema cUCTEMbI NUTaHNA ABUTraTens,
paboTatowero Ha CHI™ (npmHUWN BAPbICKA):
1 — ECU; 2 — anarHoCcTn4ecKuin pasbem; 3 — rnepekntoyaTenb 475 Bblbopa Tuna
MCMNOIb3YEMOr0 TOMN/INBA,; 4 — pene; 5 — AaTuuK JaB/ieHUs BO34yXa,

6 — perynatop LaBfeHus B ucnapuTene; 7 — KianaH NepexkpbITUA Noayun rasa;
8 — pacnpefieniMTesib C LIAroBbIM 3/1EKTPOABUraTesnieM; 9 — yCTpOMCTBO A1
BbIPabOTKM CUIHa/1a, COOTBETCTBYHIOLLErO YACTOTE BpaLLeHNSA KOJIeHYaToro Bana;
10 — namb6aa 30HA; 11 — hopCyHKM AN1A BMNPbLICKUBaHUA rasa
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EAVHCTBEHHbIM BaXXHbIM Pas/iMuMeM MeXay KOHLENUUSMK, 6asnpyto
LWMMKUCS Ha NpUpoaHOM rase u CHI, sBnsieTcs cnocob nogayn rasa B aBTo
Mo6UNe; AeACTBUTENbHbIE PAa3INYMA B MPUHLUMNAX Pab0Tbl MUHUMANbHBI.

5.4. ABTOMOOUNbHbIE ra30an3esibHble CUCTEMbI

B Poccun ogHMM 13 BeAyLLMX 3aBOA0B, KOTOPbIN BbIMyCKaeT 60/1bLLUMMN
NapTUAMN aBTOMOOW/IbHbIE Fa304M3enn N ycTaHaB/MBaeT UX Ha aBTOMO
6UNKM pasNNYHbIX MoanUKaunii, aenseTcs KamA3.

Pa3paboTkoil raszoausenein ana pabotbl Ha KM 3aHMMaeTca dmpma
«TonoTa» (AnoHus). MepeobopypoBaHnto Ha KT 6biiM NOABEPrHYTHI
YeTbIPEXLUMNHAPOBLIA An3eNb C BUXPEBOW Kamepoh «Pukapgo Komer»
MK 5 un cepuiiHblii an3enb 06beMoM 1470 cm® ¢ Typ60KOMMNPECCOPOM, YCTa
HaB/IMBaeMbIA Ha 3KCNEPUMEHTa/IbHbIA aBTOMOOWIb «BUKUHT 4» npMbl
«PonbKeBareH» (FepmaHus).

NcenepoBaTenn oTmedasin, 4TO NpPU MNepexofe Ha rasofunsesibHblin
NPOLECC MOLLHOCTb ABUraTeNId OCTaeTCA Ha NPeXXHeM YPOBHe, HO MNPy 3TOM
CHWXaeTcsa abIMHOCTL OF.

ABTOMOOW/IbHOW NPOMBILLIEHHOCTHIO Poccumn pa3paboTaHbl M OCBOEHDI
B Npoun3BoAacTBe rasoansen KamA3 mogeneii 744 n 749 anst aBToMo6unen
Taradyenn KamA3 mogenenn 53208; 53218; TA3 3309. B HMX npeaycMoTpeHa
yCTaHOBKa Ha BXO4HOM BO3[yLUHOM MNaTpybke CMecUTeNsa [o3atopa, KOTo
pbI/ NOJAEeT ra3oBoe TOM/IMBO B BO34YyX U YrNpaBiseT KOMYeCTBOM MOCTY
natolen B Au3esb paboyeir CMecn, T.e. OCYLLECTBNSET KOSIMYECTBEHHOE
perynmpoBaHne MOLLHOCTW.

MNopuusa 3ananbHOro An3enbHOro TONMBaA Ha BCEX PeXXMMax razoaunsens
0CTaeTCcsA HEM3MEHHOM.

X010CTOW XOf OCYLLECTBAETCA Ha AM3e/IbHOM TOMJ/IMBE.

Pacxof An3enbHOro Tonamea Npuy ABUXEHUN € KOHTPOJIbHOM CKOPOCTbLHO
(60 km/4) coctaBnset 20 % ob6uero pacxoia Tonsmsa.

OCHOBHbIM He[oCTaTKOM 3TUX ra3ofu3esnieil ABMSETCA NPUMEPHOe
MOCTOSIHCTBO pacxofa 3anajlbHoro Au3eslbHOro TonameBa Mpu U3MEHEHUU
Harpy3kn. B pesynbTaTe Ha peXXumax MasbiX Harpysok [oNs 3anasibHoro
TOonMMBa B 06LEM pacxofe Tonmea ObICTPO BO3pacTaeT U, Kak rnpasuso, Ha
PeXXMMe X0/I0CTOro XoAa pacxodyeTcs TOIbKO An3e/ibHOe TONNBO.

MoCKONbKY aBTOMOOW/IbHbIE ABUraTe/IN B TeHeHWe No4aBASOLLEN YacTn
BPeMeHN paboTatoT Ha PexXmMme YaCTUUHbIX HarpysoK, B 3KCnyaTauuu
Henb3a oxkmgatb 6onee 40 % 3aMeHbl 4M3€/IbHOI0 TOM/MBA ra3oBbIM, YTO
HeAOCTaTOYHO 3(PJeKTUBHO pellaeT 3agadvyy 3KOHOMWUKM  [AMN3e/IbHOro
TONNNBA.
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[a30BasdA Ton/AMBHasA cuctema nutaHua rasoamsens KamA3 (puc. 5.8)
COCTOUT U3 BOCbMW WM [eCATU rasoBbiX 0a/i/IOHOB BbICOKOrO AaB/ieHUs,
COEAVHEHHbLIX MeXAy CO60M TONCTOCTEHHbIMU CTa/lbHbIMU 6GECLLUOBHLIMMA
Tpy6Kamu.
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Puc. 5.8. Cxema razoBoi ToniMBHOM cucTtembl gn3sens KamA3:
1 — aunsens; 2 — THB/A,; 3 — 3/1eMeHTbI CUCTEMbI PeryimpoBaHns; 4 — UNbLTP C
3/IEKTPOMarHMUTHbIM K/lanaHoM; 5 — pelyKTop BbICOKOTI0 JaB/ieHNS;
6 — noporpe.saTesib; 7 — ra3oBble 6a/1/10HbI; 8 — f03aTOP; 9 — CMeCUTESb;
10 — peyKTOp HMU3KOrO AaBfeHns; 11 — marncTpasibHblii BEHTW/b

Ons nosbiweHNA 6e30MacHOCTU 6asi/IoHbl pa3fesieHbl Ha [Be CeKLUUW.
Kaxkgasi ceKumns MMeeT CBOM PacxXofHbli BEHTU/b. 3anofiHeHne 6annoHoB
ra3om NPom3BOANTCA Yepe3 HanoIHUTE/bHbIN BEHTUNb, paboyee AaB/ieHNE B
6annoHax — 20 MTla, o6bem 6ansioHa — 50 /1, 06beM 3anpaB/iIEHHOrO rasa,
NPUBEAEHHOT0 K HOPMa/lbHbIM YC/I0BUSIM, B CpeaHeM cocTaBnsieT 10 m* ans
Kakgoro 6annioHa. CxkaTblh ra3 mM3 6annoHOB 7 4epe3 MarncTpasibHbli
BeHTUNb 11 nocTynaeT B nojorpe.saTesnib 6, rae HarpeBaeTcA 3a CyeT
TENA0Tbl OXNaXAAIOLWEN XULKOCTU ABUTraTeNs.

M3 noporpesatenis ra3 noctynaeT B pefyKTOpP BbICOKOrO AaBfieHus 5, B
KOTOPOM ero AasrieHne cHmXaetca Ao 0,95 1,1 Mla.

Janee ras yepes UIbTP C 3NEKTPOMArHUTHbIM KnanaHom 4 noctynaeT
B ABYXCTYMeHYaTbl peAyKTOp HU3KOro AasneHnsa 10 1 3aTeM Yepes 4o3atop
rasa 8 — B cmecuTesib 9.

B cmecuTenie raz cMeLmnBaeTCAa ¢ BO34yXOM, NOCTYyMatoLWyM 13 BO3ayLL
Horo ounibTpa. Obpa3oBaBLUAACA ra3oBO34yLUHAs CMeCb HanpaB/seTca B
LWINHAPLI ABUraTens.
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B cucteme nutaHMA rasofm3esibHOro ABuratens npefycMOTPeHbI
3/1eMEHTbI CUCTEMbI PErynvpoBaHua 3, UCKIYawllme OAHOBPEMEHHYIO
nogadvy rasa m HeorpaHM4yeHHo (MoOHOWM) A03bl AN3e/IbHOro TOMNINBA.

MpuHUMNUanbLHaad KOHCTPYKTUMBHasA cxema cuctembl nopgayn [CH
ansena AM3 238 npusegeHa Ha puc. 5.9.

Cxapud
asor (Bosayx)
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I
o 7\

rex

(w0

Puc. 5.9. MNMpuHUunnanbHas cxema CUCTeMbI MO4AaYM COKMXKEHHOTO rasa
K hopcyHKam gusens AM3 238

N3 6annoHa 7 TCH nopgaetca B J1IB/, yepe3 3anopHbIA BEHTUIb, PUILTP
8 C 3/1eKTpPOMarHUTHLIM KanaHom, TpybornposoAbl 3 1 obpaTHble KnanaHbl
2 (knanaHbl PH/L), ycTaHOB/EHHbIe HA CTaHAAPTHbLIX (POPCYHKaxX 4.

Mpn HEOOXOAMMOCTU, CUCTEMA MOXET ObITb AOMOIHUTENIbHO 060PYA0
BaHa pacxofoMepoM rasa 5 nam 6 ¢ gatumkamn AaB/ieHUsa 1 TeMrepartypbl
(Ha cxeme He nokasaHbl), KOTOpble MPU UCTbITAHUW ra304u3ena Ha CTeHAe
No3BONAKT onpefennTb pacxoa NCH.

DNEeKTPOMarHUTHbIN KnanaH 1 CNY>XUT A5 OTK/IKOYEHUSA TOMVBHOW
annapartypbl An3ensa oT JIMHUM NoJayu rasa, a Takxke AB/SETCH CPeacTBOM
aBapuUHONM 3aLUThbI.

UT006bl MCK/IOYNTL BO3MOXHOCTb 06pa3oBaHMA naposoi dasbl TCH B
Tpyb60npoBoAax, NOBbICUTbL CTAOUNBHOCTb U HaEXXHOCTb PaboTbl CUCTEMBI,
Tpyokn nogasoga FCH cHabeHbl Tensionzonsaumeir 3, a B 6annoHe 7
cnenyeTt MNOAAep>K1BaThb AaB/ieHWe, MPeBbILLatoLLee faB/leHMe HaCbILEHHbIX
napos MCH npu TemnepaType NoAKanoTHOro NpocTpaHcT.a.

Tpebyemoe fnaBrieHWe B GasifioHe MOAAEPXKMBA/IOCH 3@ CYET Mojadn B
Hero MHepPTHOro rasa. BmMecTo MHEPTHOroO rasa BO3MOXHO WCMOJ/Ib30BaHUE
crneumanbHOro Hacoca [Ans Nojaydn >XMAKoW (hasbl rasa Tpebyemoro
[aBneHus.
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Pacxogq T'CH (npn wvcnonb30BaHUW [aHHOW CUCTEMbl) 3aBUCUT OT
KOHCTPYKTUBHbIX MapameTpoB TOMIMBHOW annapaTtypbl, @ UMEHHO: A/INHbI U
obbemMa HarHetaTe/lbHOro Tpy6onpoBoAa, KOHCTPYKUMU U pasrpy>KatoLLeit
CMOCOBGHOCTM HarHeTaTesIbHOro KnanaHa THB/, macchl AnnHbI Xoaa obpat
Horo KnanaHa (knanaHa PH/), >)KeCTKOCTW ero BO3BpaTHOW NPY>XUHbI 1 T.4,

Kakne nnbo cneumasnbHble cpeactsa perynmposaHma pacxoga NCH B
[AHHOWM cuCcTemMe OTCYTCTBYIOT, XOTS 3TO PeryimMpoBaHue npuHUUNmMaibHO
BO3MOXHO 3a CYeT u3MeHeHuA pasneHuna [CH, perynupyemoro npwu
[lpoccennpoBaHnu rasa Ha exoge s JIBA u T.4.

PerynupoBaHve am3ens ¢ [aHHOW TOM/MBHOW CUCTEMOM M BCEMMU
APYTMU BapiaHTaMy BbINOJ/IHEHWSA OCYLLECTB/IAETCA 00bIYHbIM MOPALKOM C
NMOMOLLbIO CTAHAAPTHOr0 aBTOMaTMYEeCKOr0 PErynaTopa YactoThl.

Mpu paboTe rasoansens NPONCXOANT CHMKEHME AbIMHOCTM B 1,5—2,0 pa3a
Ha uacToTax BpalleHusi Hmxe 1900 MMH™', MpU NOMHBLIX HarpysKax.
OpfHOBPEMEHHO NPOUCXOAUT YMEHbLUEHWE KOHLIEHTpaLM OKCUAOB a30Ta B
Ol Ha 10—15% wu 60onee. ITO AOCTMUraeTcs 3a CYET MOBbILIEHUS KayecTBa
pacnblIVBaHUA TONMAMBA, NPUBOAALLETO K CHUXKEHUIO HepaBHOMEPHOCTU
Temnepartyp B umnuHgpe. B pesynbTarte 13 3a HeJIMHENHOCTU CBA3W BbIOPO
ca NO, ¢ TemnepaTypoi BbIOGpPOC OKCUAOB a30Ta YMeHbLUAeTCs. [M1010Xu
TeNbHOe BNUAHME B 3TOM OTHOLLEHUW MOXXET OKa3aTb M BbICOKasa TensoTa
napoo6bpasosaHusa MCH.

Ha 4yacTu4HbIX Harpyskax koHueHTpauma 'CH B TonnvBe BOo3pacTaeT
Ao 30 40 %, Ha xonoctom xoay — Ao 20—30 %, uTO elle He NPMBOAUT K
HapyLLUEHNAM MPOoTeKaHUA paboyero npolecca. Ha Harpy30oUHbIX peXxmmax
Huke 40 % abIMHOCTL OI' yMeHbLLIAeTCA NPakTUYecKn 40 HynsA. Bblbpoc Ha
3TUX PeXmmax Nerknx cocTaB/ALWMX Yr1eBO40POA0B MO CPaBHEHUIO C
XapakKTepucTUKamu BbI6pocoB An3ens Bo3pactaeT Ha 50—100 ppm. OgHako
OH OCTaeTCH B HECKOJIbKO pa3 Uan faxe Ha NopsafoK MeHbLue Bbibpoca CH
rasogusenis c BHeLWHUM cMeceobpa3oBaHMeEM MO rasy.

LonoNHUTENbHbIM 3(hheKTOM paboTbl NPeAsIOXKEHHON CUCTEMbI ABSET
CA BO3MOXXHOCTb CHVDKEHUA MUHUMa/IbHO YCTOMUYMBOM YacTOThbl BpaLleHUs
Ha 130 150 MUH™, YTO CBSA3aHO CO CTABUIN3ALMEN U NOBBILLEHNEM YPOBHS
Haya/IbHOro AasneHnA Tonnvea B JI1B/, 3a cUeT ee «3apafKum» nopumamu
["CH, BBOAMMbIMU Yepe3 06paTHbIN KnianaH.

NepecyeT AbIMHOCTY 3 MapameTpoB B ef. bow B 06beMHbIe KOHLIEHTpa
U1K, a 3aTeM B yfesibHble BbIOPOCHI MO TPUHAALATUCTYMNEHYATOMY LUKy
nokasasn, 4uTto nocnegHne ymeHoluaoTes ot 0,32 r/(KBT 4) npu paboTte Ha
ansensHoMm Ttonnmee o 0,1 r/(kBT4) npu pabote Ha cMecn AU3e/IbHOrO
Tonsimea c 'CH.
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Bonee cylLLeCTBEHHO BUSIET ra3oAm3eNibHblli MPOLECC C BHYTPEHHUM
CMeceobpa3oBaHMEM Ha MoKa3aTe/I U3HOLLEHHOIO ABWraTessi, 0CO6eHHO Ha
noKasaTtenn AbIMHOCTU.

MccnenoBaHs MOKasblBalOT, YTO BMPbICK CMECEBOro TOM/MBa MOBbI
LLaeT nokasaTe/In KayecTBa paboyero npouecca ABuraTenisi TeM BbILLE, YEM
H/XKE OHW Obl/IN B MCXOAHOM COCTOSIHUM M YeM 60/blue Obl/T U3HOLLEH U
pasperynvmpoBaH ABuratenb. WHaue roBopsi, NepeBof AM3ens Ha rasoau
3e/bHbIli NPOLIECC C BHYTPEHHMM CMeceobpa3oBaHMeM KaK Obl MpoasieBaeT
MOTOpecypc ABUraTensi.

5.5. BannoHbl 4nA ra3oBOro TonnMea

BannoH cnyXut pna XpaHeHWA CXKMDKEHHOro rasa npu paboyem
nasneHun 1,58 MnMa (15,8 krc/cm?). Ma3oBble 6a/1/10HbI, MPUMEHSIEMble Ha
NErkoBbIX aBTOMOOMNAX, OAVMHAKOBbI MO KOHCTPYKLUWUW, HO PasfinyHbl Mo
BMECTUMOCTM W Macce. 19 JNIerkoBblX aBTOMOOWIEN WN3roTaBnMBatoT
OTeYeCTBEHHbIE Fa3oBble 6GannoHbl AByx TuUNos: Al 50 06Llei BMECTMMO
cTbto 50 n — ans aBTomobuneii BA3, «MockBuu» n Al 76 06LLIE BMECTH
MOCTbIO 76 N — Ansi aBToMo6unein «Bonra». OAHaKo 3anpaBoYHblii 06bEM
COCTaB/IIeT COOTBETCTBEHHO 40 1 64 N 4na TOro, 4Ytobbl B 6a/I/IOHE Haf
YKNOKOM (hpaKkLmen rasa nmenacb ra3oBo3ayLuHasi NoayLuKa.

BannoHbl N3roTaBvMBalOT U3 YINepoanCTON, NIMCTOBOW CTa/iM CBapHOW
KOHCTPYKUMK. CpefHsas YacTb — LUMNMHAPUYECKas, a AHULWA — Ciepuyeckme.
BannoH paccUnTLIBAlOT Ha M36bITOUHOE AaBneHue 4,8 MIMa (48 krc/cv?), oH
NPUrofeH ANA XpaHeHUSA CXKUXKEHHbIX rasoB npu Temneparypax A0 Mnkoc
45 C. BannoHbl Npy N3roToBNEHNM NOABEPralTCA rugpasnuyeckomy (npu
fasneHnun 2,4 Mrla) n nHesmatmnyeckomy (npw gasneHun 1,6 Mrla) mncnol
TaHUSM U NocneayowemMy KnerMeHnto. Mpu KNeMeHUM YKasblBaloTCA
Mapka NpegnpuaTuUA U3roToBUTENSA, MOPSALKOBbLIA HOMEP, Macca U 06beM
6annoHa, paboyee faBneHWE, fJaB/ieEHNE UCMbITAHUA, AaTa N3rOTOBEHUS.

BannoH pacnonaraetca B nepefHei 4actn 6araykHOro 0Tceka aBToMoou
NIF, YTO Mas10 BINSIET Ha 00beM GaraXkHMKa 1 He MeLlaeT yKnagke baraxa.
BannoHbl ABAAOTCA Hambosiee OTBETCTBEHHbLIMW W LOPOrOCTOALMMM
y3/1amMmu rasoBoro 06opyaosaHus asToMobmnsa. OT NX HaAEXXHOCTU U TepMe
TUYHOCTU 3aBUCUT 6€30MacHOCTb 3KCnayaTalmm aBToMoOuIsA, a 06beEM U
Macca BNUSAIOT Ha 3anac ero Xoja Ha 04HOW 3anpaBKe, rpy30M0o4beMHOCTb, U
BMECTMMOCTb. YBe/IMYeHNe 3arnaca CXatoro npupoaHOro rasa B eAnHULEe
ob6bema focTturaetcsa nytem ero coxatma go 20 Mrlla. HecmoTpsa Ha 3To,
00bEMHO MacCoBble NoKasaTe/In CUCTEM XPaHEHUSA BEH3UHA N CXKMXKEHHOTO
rasa no3BoMIAKT CO34aTb HA 60PTY aBTOMOOW/IA 3anac 3TUX TOMINB B 2 pa
3a 60NbLUNIA, YEM CXXATOro NpupoaHoro rasa (taén. 5.1).
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ABTOMOOW/IbHbIE 6a/I/IOHbI 419 CXKMXKEHHOr0o rasa paccumtaHbl Ha
paboyee gasneHune 1,6 MIa, UTO NO3BOISAET UCMO/L30BaTh UX A1 pa3nny
HbIX CMeceil nponaH OyTaHOBOro rasa npu Temnepatypax oT —40 Ao
+45 C. Ona 3anofHeHUss N pPacxofoBaHUA CXXMXKEHHOro rasa 6asnnoHbl
CHab)XeHbl PacxofHO HaMoSIHUTENIbHOM U KOHTPOJIbHO NMpeaoxXpaHnTesb
HOW apmaTypoii.

Ta6bnuuya 5.1
O6BEMHO MaccoBble XapaKTepuUCTUKN
CUCTEM XPaHeHWA TOMMBa aBTOMOGUIeN

CxkaTblii ras
=) ™ (31 138A)
S | £
= X =
S | 23 |28 |28
MokasaTesb ™ T 222X s
— ) I S I ©
I ¥XS |[oXgcaog
N S m = 8_ i = 8 =
2 X~ |82 °a s ©
(T} @) © 5 © =
Macca Ton/imBHoro 6aka (6a/1710HOB), Kr 215 | 1025 720 | 500
Macca TonnavmBa, Kr 1225 | 116,5 57
O6bLeM TON/IMBHOTO 6aKa (6a7110HOB), AM® 250
3 170 400
O6BbeM TONINBA, AM 225
3anac Tonnuea, MJHx 5384 | 5342 2340

My(Tbl pacxXofHbIX BeHTWUMEN MpPefOXpPaHUTENIbHOIo KianaHa wu
BEHTUIA MAKCUMaJIbHOTO 3arosIHeHUA UMelT TPYOKM BHYTpU 6asiioHa.
TpybKn pacxofHO MapoBOro BEHTWUIA W MPefOXPaHUTENIbHOMO KJrianaHa
BblBeleHbl BBeEpX [A/19 COeAMHEHUA C MapoBOM (ha3oM rasa. PacxogHo
YXNOKOCTHbIA BEHTW/Tb, MO3BOJIAIOLLNIA NOMHOCTLIO BblpabaTtbiBaTb XXUAKWUIN
ras, coefIMHeH TPyOKOM C camMoi HUXKHEN TOUKOW 6annoHa.

B cBA3M C TeM, 4TO 6a/I/IOH ABMSAETCA repMETU3NPOBAHHBLIM COCY/OM,
Ten/aoBOe pacLUNpPeHMe CXKUXKEHHOro rasa B HeM [AO/HKHO KOMMEHCUPO
BaTbCA [AOMOSIHUTE/IbHbIM O06BEMOM MapoBOro MpocTpaHcTea. [/ 3Toro
NPV HanosIHEHUX 6aiIoOHa KOJIMYECTBO CXKMXKEHHOI0 rasa orpaHnymBaeT
ca 85 90 % obbema. UTOObI BbiAepykaTb 3TO YC/10BME, B KOHCTPYKLUUN
6annoHa MMeeTCA BEHTWU/Ib MakKCUManbHOro 3arnofiHeHuUs, Tpybka oT
KOTOPOro BHYTpW 6as/ioHa BbiBefleHa Ha YPOBEHb, COOTBETCTBYHOLLUN
npeaesibHOMY HarnoJIHEHUIO.

CBepPHYTYIO M3 JINCTOBOM CTann 06evailky W LUTaMMOBaHHOE AHMULLE
cBapmBaroT. Bce cBapHble LWBbI NOABepraioT KOHTPOo/0. [Ana onpeaeneHus
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MeXaHWUYeCKOM NPOYHOCTU 6ansioHa NPoBOAAT ruapaB/INYecKmne UcnbiTa
HUA BOAOM nog aasneHnem 2,4 Mra. Nocne ucnbiTaHWin Ha aBTOMOGW/b
Hbl ra3oBbI GanNoOH CTaBAT KAEMMO U NMPUKNAAbIBalOT K HEMY MNacropT,
cofepxawmii cBefeHUss 0 MaTepuane 6ansioHa, Ccrnocobe CcBapkn WU
pe3ynbTarax MPOBEPKM W UCMbITaHUIA. B KneiiMe yKasblBalOTCA: MapKa
3aB0ofla N3roToBUTESNA; NOPALKOBLIA HOMep 6asnnoHa; ero macca; 4nchno,
MeCsil, M rog nocneayrwmx ucnbitaHnin, paboyee (P) n npo6Hoe (M)
[laB/1IeHNA;, BMECTUMOCTb 6annoHa; 3Hak OTK 3aBoga U3rotoBuUTenNs.
ApmaTtypa 6annoHa B 3aBUCUMOCTU OT KOHCTPYKLWUM aBTOMOOWUSA
MOXXeT ObITb pasMeLleHa Ha gHuue (puc. 5.10, a) nan Ha UNUHAPNYECKOI
yactn (puc. 5.10, 6). FepMeTUYHOCTb COEAMHEHUIA apMaTypbl C 6a/110HOM,
obecneynBaemMyro KOHMYECKOW pe3bb0M U npoknagkamu npu gnaHLUeBoM
coeIMHEHUN, NPOBEPSAIOT BO3AYXOM Ha pabouyee gaBneHue 1,6 Mla.

a 0

8 7 8 J 8 5 b 7 4

Puc. 5.10. CxeMbl pacrnofioXXeHNst apMaTypbl Ha AHWLLE ra3oBoro 6asnioHa (a)
M Ha ero umnmMHapuyeckoi vactu (6);
1,6 — pacxo/iHble BEHTWU/IN NApOBOWA N XXNKOW (a3 rasa;
— NpefoXpaHnUTe/bHbIN KnanaH; 3 — BEHTWU/b MaKCMa/IbHOr0 3amno/iHeHus,
4 — HanoJIHNUTE/IbHOEe YCTPOICTBO; 5 — Npo6Ka CNYCKHOro yCTPONCTBA;
7 — [aTYNK YPOBHSA CXMKEHHOTO rasa; 8 — KpecTtoBMHa

TexXHMYeCKne xapakKTepucTUKKM ra3oBbix 6an/10HOB AN1s aBToMo6unen
N aBTOOYCOB NpuBeeHbl B Tabn. 5.2.

ABTOMOOW/IbHBIE BaNOHbI 418 cXKaTtoro rasa (puc. 5.11) paccymTaHbl
Ha pabouee gaBneHne 20 MIla. VX M3roToBASOT U3 LENbHOTAHYTbIX
TPpy6 METOAOM 3aKaTKW AHULW, WU TOPMIOBUH. ONSA CHATUA BHYTPEHHUX
Hanps>XeHWn 6as/IoH Nocfie M3roTOB/IEHUS MNOABepPravT TepMUYECKO
06paboTKe.
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Tabnmnua 5.2
TexHN4YecKast XapaKTepUCTUKa ra3oBbiX 6a/1/I0HOB

Mopenb aBTomobuns (aBTobyca)
o
| 8 JIMA3 6771
o B2 5|5 C |5
Mokasatesb ; ) “E” @ o 3 | g
S |5/S| @ 1) Tun | Tun g:) ™
@ S|z &2 | n| = | <
S
™
Pabouee [pgaBneHue
rasa (Makcumasb 16
Hoe), MIa
L vHa 6an1oHa, MM
— 6e3 apmatypbl | 1120 | 804 |1130| 900 | 1300 | 700 | 1200 | —
— C apMaTypoi 1200 | 915 |1232|1140 1036
Hapyxubih — pna | 5o 490 440 | 360
METp 6a/10Ha, MM
EMKOCTb GVIHR T | 5y | 1305 | 190 | 150 | 220 | 111 | 160 | 932
— NosiHas
—none3Has
(90 %) 225 | 1174 | 170 | 142 | 198 100 144 | 83,9
Macca 6a/110Ha, Kr:
— 6e3 rasa 102,5| 58,5 75 | 606 | 815 | 526 | 60,6 | 45
— C rasom 2190 | 1195 | 164 | 135 | 1845 | 105,2 | 1355 |90,3
1667

Puc. 5.11. ABTOMOGW/IbHbI 6a/1/10H A1 CXKaToro NPUPOAHOro rasa

FOTOBblE 6aN/IOHbI NPOXOAAT UCMbITAHUA Ha NPOYHOCTbL (ruapasau
yeckum gasneHnem 30 MI1a) v repMeTUYHOCTb COeAUHEHNIA C apMaTypon
nHeBMaTnyeckum aasrsieHnem 20 MIa). FogHble 6an/10HbI OKpaLWmMBaoT B
KPaCHbIA UBET W B BEPXHerl 4acTu HAHOCAT K/IeMMeHMEM chnepytoLime
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NacnopTHble JaHHble: TOBapHbIN 3HaK 3aBOAa M3roTOBUTENS; HOMep 6an
/I0HA; maccy 6annoHa, Kr (C TOYHOCTbIO 40 0,2 Kr); AaTy N3roToBNeHNSA U
rof, creflytoLero ocBUAeTeNIbCTBOBaHUS; pabouee JaBneHue, Krc/cM? nNpob
HOe JaB/ieHne, EMKOCTb, 1 (C ToYHOCTbIO Ao 0,3 n); kneiimo OTK 3aBofa
N3roToBmTenss. Mecto ¢ HaHeCeHHbIMM NacrnopPTHLIMU AaHHbIMU MOKPbI
BaeTCcs 6ecyBeTHbIM NTAKOM M 06BOAMUTCA KPacKoM B BUAE PaMKM.

CopnioBMHa 6a/10Ha MeeT OTBEPCTME C KOHMYECKOW pe3b6oil (KOHYC
HOCTb 3 25, Uncno HUTOK 14 Ha 1 ), B KOTOPOe BBOPAUNBAETCS MEPEXOAHMUK
ANA NofcoeAnNHEHNA TPY6OMNpPOBOAOB, BEHTUMEN UM MAHOMETPOB BbICOKOTO
AaBneHns. HeobxoammMbiM yCNoOBMEM NPaBU/IbHOM YCTaHOBKM MepexoHuKa
B rOp/IoBUHE 6a/I/ioHa SABNSAETCA OCTaTOK Ha HeM 3 5 3amacHbIX HUTOK
pe3bobl.

B HacTosLLee BpeMa a1 aBTOMOOMIEN NPUMEHSIOT CTaHAAPTHbLIA Npo
MbILL/IEHHBbIA 6annoH, M3roTOB/EHHbLIA W3 YINEPOANCTON CTann, U cne
LUManbHbI — M3 NerMpoBaHHOM CTa/iM O6MIEr4YeHHOro TUNa; UX XapakTte
PUCTUKMN MPUBEAEHBI HAXKE.

XapaKTepucTnkKn aBTOMOBUNbHbIX 6aNNOHOB A/1s1 CXKAaToro rasa

U3 yenepooucmoti U3 nezuposaniotl

Cmanu Cmanu
Pabouee gaBneHue, Mla 20 20
Macca, Kr 9362,5
[nvHa, Mm 1755 1660
Hapy>kHbI guameTp, MM 219 219
TonwmnHa CTeHKN, MM 8,9 6
EMKocCTb, am® 50+° 50+°
O6bem rasa, M 10 10

5.6. ApmaTypa razobannoHHbIX YCTAHOBOK

Bnok apmatypbl (MynbTUKNanNaH) npegHasHayveH Ansa NogKIYeHNS 3a
NpaBoOYHOro TpybonpoBoda K 3anpaBOYHOMY YCTPOMCTBY, PacXOfHOro
TpybonpoBoga K rasoBoMy 3/1EKTPOMarHUTHOMY KnanaHy W peaykKtopy,
aBTOMaTUYeCKOro rpekpalleHns 3anpaBku OGailoHa Npu  JOCTUXKEHUN
YCTaHOB/IEHHOI0 MPeAenbHOr0 YPOBHA M AN OTCEYKM rasa npu obpbiBe
pacxo4Horo Tpyéonposoja.

Bnok apmatypsl (puc. 5.12) BbIMNOSIHEH B €4MHOM KOPMNYyCe N UMEET LUTY
uep 1 1 BeHTWUb 2 A4N14 3anpaBKu 6asi/ioHa rasom, a Takke pacxofHble LTy
Lep 8 1 BeHTUNb 7. B NMHUKM 3anpaBKu yCTaHOB/IEH 06paTHbIA KnanaH 3,
KOTOPbIA NOC/e 3anpaBKu NpefoTBpaLLaeT BbIOPOC rasa Yepes 3anpaBoyHbIi
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LUTYLLEP NPV OTKPbITOM 3arnpaBo4HOM BeHTW/E. MOCKONbKY 06paTHbIN Kna
NaH MOXeT He 06ecneynTb MOMHOM repMeTUYHOCTW, TO MOC/e OKOHYaHUS
3anpaBKu crieflyeT 3aKpbITb 3arpaBOUHbIiA BEHTU/b.

J 4 b] &

Puc. 5.12. MpuHunnunanbHasa cxema 6/10ka apMaTtypbl 6an1oHa:

1 — WwTyuep 3anpaBku 6a1/10Ha; 2 — BEHTW/Ib 3anpaBku; 3 — 06paTHbIN KianaH;
4 — orpaHN4YnTENbHbIA MEXaHW3M YPOBHS 3anpaBKu; 5 — yKa3aTe/lb YPOBHS
TOoNNMBa B 6a/1/10He; 6 — CKOPOCTHOM KNanaH; 7 — pacXxOAHbI BEeHTU/b;

8 — pacxoHbli WTYyLep; 9 — ToNIMBO3abopHas TpyoKa;

10 — gunbTp; 11 — nonnaBoK ¢ NOBOAKOM

Korga ypoBeHb 3anpaB/isieMoro rasa B 0a/iloHe [OCTUraeT MpPUMEPHO
80 % obbema, ero nocTynieHne B 6a/I/IOH MepeKpbIBaeTCA cneymasibHbIM
OrpaHN4YnTeNbHbIM MEXaHM3MOM 4, KOTOPbIA cpabaTbiBaeT OT MarHUTHOrO
npueoAaa nonnaeka 11 npu ypoBHe NOMHON 3anpaBKW. Y POBEHb 3arpas/isie
MOro B Ga/I/IOH TOMN/IMBa MOXHO OTPEry/iMpoBatb B Creuvaim3mpoBaHHOM
MacTepPCKOM razoBoi annapartypbl.

B nuHumM pacxopa B 6/10Kke apMaTypbl YCTaHOB/IEH CKOPOCTHOM KanaH 6,
KOTOpPbIA NepeKkpbIBaeT PacXOfHY Marnctpasib B Clydae 06pbiBa TPy60npo
BOAa, T.€. NpeAoTBpaLLaeT BbIOPOC rasa 13 6as110Ha ¢ 60/1bLLIOK CKOPOCTLHO.

Taknm obpasom, 6710k apmaTypbl (My/ibTUKNANaH) MMeeT TpU aBToMa
TUYECKM cpabaTbiBaeMbIX NPefOXpPaHUTENIbHbIX YCTPOMCTBA.

Ha 6510Kke apMaTypbl YCTaHOB/IEH CTPE/IOYHbIN YKa3aTe/lb YPOBHSA TONMBa
B GasNoHe, MMEKLMIA MarHUTHbIA NpuBoA4 OT nonsaska 11. HekoTopble
3apy6eXkHble Moaenn 6/10Ka apMaTypbl UMEKOT 3MEKTPUYECKMIA OATUMK YPOBHS
YKMUAKOW (hpakuum rasa, paboTalowpii ¢ ykasaresiemM no NpuHUMNY ykasatess
YPOBHSA TOM/IMBA. YKa3aTe/lb YyCTaHOB/IEH B KabMHe BOAUTeENS.
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3anpaBo4yHoe ycTponcTeo (puc. 5.13) npefHa3HayeHO A1 NOLKNOYe
HMA 3anpaBoOYHOro WTyuepa (pasfgaToyHblili NMUCTOMET) ra3oHanoHUTESb
HOM CTaHUMW Npu 3anpaBke 6as1/loHa aBTOMOOW/IA CKMKEHHBLIM razoM. OHO
NMeEeT BCTPOEHHbIN 06paTHbIN KnanaH 3 4719 NPeoTBpaLLeHns YTeUKM nocse
OKOHYaHNA 3anpaBKM M OTK/KOYEHUS LWIaHra pas3faTtoyHoro MuMcToseTa.
LLITyLep 3anpaBO4YHOr0 YCTPOMCTBA CTaHAAPTHbIM, NO3TOMY MOXKHO 3anpas
NATbCA Ha M60N 3anpaBOYHOM CTaHUMK Poccn n G6AvKHEro 3apyo6ekbsi.
OfHako 4ns 3arnpaBKy ra3obasiyIoOHHOro KOMIJeKTa 3apy6eXkHoro Npon3eog,
CTBa Ha aBTOM0OOM/1e HEO6XOAMMO NMETb MEePeXoHbI WTYLEp.
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Puc. 5.13. 3anpaBo4HOe YCTPOMCTBO:
1 — Kopnyc; 2 — NPY>XMHa 06paTHOro KnanaHa; 3 — obpaTHbIN KnanaH;
4 — ynNoTHUTE/IbHOE PE3NHOBOE KOJIbLLO; 5 — KO/IMayoK

Nocne OKOHYaHMS 3anpaBKyM U OTCOEAVHEHNS Pa3aaToOMHOro NUCToneTa
3anpaBOoyHOe YCTPOIMCTBO C/ieAyeT 3aKpbITh KOMAYKOM 5.

Cucmema senmunsiyuy COCTOUT N3 BEHTUNSALMNOHHOM KaMepbl, B KOTOPOWA
pa3MeLleH 6/10K apmaTypbl, U ABYX rOQ)POLL/IAHIOB, BbIBOAALMX BO3MOX
Hble YTEYKWN rasa M3 6r0ka apmaTypbl 3a MNpefenbl Ky3oBa aBTOMOOGWUAS.
BeHTUNALMOHHAs Kamepa npeacTaB/isieT co60iM repMeTU3NPOBaHHbIN L
NNHOPUYECKNI KOPOO, YCTaHOB/IEHHbI Ha 6as/ioHe, C NPO3PayYHO, NErko
OTKPbIBAEMOW KPbILWKOW. M0(prpoBaHHbIe LUMIaHIN, Ype3 KOTOpble BBOAAT
c Tpy6onpoBOAbl OT 3arnpaBoO4HOr0 YCTPOMCTBa 1 TPYbONpPOBOA B CUCTEMY
NUTaHWS, CNY>XXaT A1 NPUToKa 1 0TTOKa BO34yXa, 411 Yero KOHLbl rogpo
LLISIAHTOB BbIBOAATCA 3a 60PT Ky30Ba aBTOMOOW/ISA.

ApmaTypa razobasiyIoHHON YCTaHOBKM aBTOMOOWIA BbINOJIHAET 3arop
HO NpeaoxpaHUTenbHble GYHKUMM W 0b6ecneymBaeT nogavy rasa oOT
6annoHa K gsuratento. K aBToMmo61/IbHOM ra3oBoi apmaType npeabsaBnsaoT
NOBbILLEHHbIE TPEGOBAHMS MO repMETUYHOCTU Y3/10B U COeaUHEHNIA. 3 3a
YyTeUKku rasza B pe3y/ibTaTe HErepMeTUYHOCTU BEHTUSIEN N Fa30BbIX KOMMY
HUKaLUWiA, KPOMe MOTEPM WCXOAHOrO0 TOM/IMBA, BO3HMKAKOT MOXapo W
B3pPbIBOOMNACHbIE CUTYyaL N,
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CTeneHb repmeTmsaymmn apMaTypbl 06ecneymBaeTcsa YPpoBHeEM KOHCTPYK
TUBHOIO UCMNOJIHEHUA. [ePMETUYHOCTb aBTOMOOW/IbHbIE BEHTWU/E LO/MKHA
cootBeTcTBOBaTb HOopMmaMm | knacca (FTOCT 9544—75). MNpu mcnbiTaHUN
BO34YyXOM Ha pabouyee [aBfieHWe yTeuyka W3 BeHTW/Eer, NPUMEHSEeMbIX B
YCTAHOBKaX /151 COKMXKEHHOTO rasa, He A0/Ha npe.bilaTh 0,2 cM*/MUH, a
07151 ©KATOro — 2 cM3/MuH. B KOHCTPYKLMM TPYGOMNPOBOA0B MOABUXKHOCTb
COeIHAEMbIX Y3/10B 06ecrneynBaeTcA KOMIMEHCAUVMOHHbIMU BUTKaMU W
rMOKMMW LLNaHramu, a repMeTUYHOCTb CTbIKOB — GeCrnpoK/IafoYHbIM HUM
nenbHbIM coeguHeHMeM. KnaccnuguumpyoT apMmaTypy no 3HavyeHuto pabo
yero AaBneHUsa U BUAY rasa.

ApmaTypa Ga/inoHa ANA CKMKEHHOro rasa. B KomnnekT apmaTtypbl,
yCTaHaB/IMBaeMOW Ha aBTOMOOW/IbHOM 6asi/ioHe AN CXMXKEHHOro rasa,
BXOOAT [Ba PacXOAHbIX BEHTW/IA, HaMo/IHUTE/NIbHOE YCTPOWCTBO, BEHTW/Ib
MaKCMMasibHOro 3anosiHeHMA 6asnoHa, JaT4MK yKasaTesid YPOBHSA rasa
N NpefoxXpaHnTesibHbIA KnanaH. Kpome Toro, B KOMM/IEKT razobasisioHHOMN
YCTAHOBKW BXOAAT MarucTpasibHblii BEHTW/Ib U CKOPOCTHbIE K/lanaHbl.
HanonHutenbHoe ycTpoictBo (puc. 5.14) cOCTOUT W3 HaMO/HUTENLHOIO
BEHTUNA M 0bpaTHOro KianaHa. BbIxogHOe OTBepCTMe A1 rasa nepekpbl
BaeTCA KnanaHom 3 Mpuv BpalleHMN LUTOKa BEHTUNA 5 MO 4acoBOWM CTPesike.
BHeELLHAS repMeTUYHOCTb BEHTUNSA 00EeCreymBaeTCs pasfennTeslbHoOM aua
(bparmoin 4. B aBapuiiHbIX cry4dasx (OTpbIB 3anpaBOYHOro LUIaHra, Heuc
NPaBHOCTb BEHTWUA W T. M.) BbIXOA, ra3a 13 6anioHa npekpaLlaeTcs ¢ MoMOLLbHO
06paTHOro KnarnaHa 7, KoTopbI BbINO/IHEH COBMECTHO C BEHTW/IEM B Kopnyce 1.
[epMeTNYHOE 3aKpbITUE KanaHa AOCTUraeTcs Nog AeCTBUEM [aBfeHUs rasa B
6asiIoHe 1 yCnnnsa npy>XuHol 6.

3anpaBo4HOe OTBEPCTME B KOPMYCe BEHTW/A 3aKpbIBAaeTCs NPoOOKon 8,
KOTOpas CNy>XXUT ANS NpeoTBpaLleHns nonagaHnsa B 6a1/10H Bnarv v rpsasm
N BbIMyCKa rasa M3 BHYTPEHHEN MOSIOCTU BEHTWUA MNOc/e 3anpaBku 6asioHa.
Npw BBEPTbLIBaHUM NPOOKK 06PaTHbIN KianaH 0MKUMaeTcs WTokom 10 u ras
Yyepes ApeHaXKHOe 0TBePCTME 9 BbiNyCKaeTcs B aTMOCepy.

Pacxoonwiii senmuns (pyc. 5.15) cny>Xnt ana otbéopa rasa u3 6annoHa.
KOHCTPYKTMBHO OH He OT/INYaeTCA OT HamnoSIHUTENbHOro M Mo OCHOBHbLIM
fetanam (KnanaH, ceno, avagparma, LUTOK 1 Aap.) YHUIUUMPOBaH C HAM.

Pacxoonwii u nanornumenvuowi senmunu  (CM. puc. 5.14, 5.15) raso
6a/1NOHHON YCTAHOBKM UMEIOT O4MHAKOBOE KOHCTPYKTUBHOE UCMOJTHEHME.
OHn coctoaT mn3 kopnyca 10, knanaHa 8, wnuHaens 4, memopaHbl 5,
NPY>XXWHbI 7, 3XXKMMHOMN 2 1 YNOPHOI 6 raek u maxosuka 3. Ansa npu
coefmHeHNA TPybonpoBOAOB C HUMME/bHbIM YMNJOTHEHNUEM Ha BEHTWU/IN
yCTaHaB/IMBaOT MNepexoAHbli wTyuep. Ha wTyuep HanosHUTeNbHOro
BEHTUNA YCTaHaBNMBAKT 3arfiyLwkKky, npefoxpaHaowyo oT nonagaHus
rpsAsn 1 Bnarn 1 06ecrneymBaloLLy0 [LOMNOSIHUTENIbHY0 TePMETUYHOCTb
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3aMopHOro YCTPOWCTBA BO BPeMsl aKCnyaTauum aBToMoouns. BeHTuUnu
0b6ecrneuymBalOT TrepMETMYHOCTL KnamaHa W  pe3b00BOro COeAMHEHMS

NnepexoHuKa.
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Pwuc. 5.14. HanonHUTenbHoOe yCTPOIACTBO:
1 — Kkopnyc; 2 — ceano; 3 — KnanaH; 4 — pasaennTenbHas Anadparma;
5 — WITOK BEHTU/IA; 6 — NPY>XMHA 06paTHOro KnanaHa; 7 — 06paTHbIN KnanaH; 8
— npobka; 9 — apeHaXxHOoe 0TBepCTME; 10 — OTXKUMHbBIN LUTOK
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Puc. 5.15. PacxoaHbln BEHTU/b:
1 — kopnyc; 2 — ceasno; 3 — KnanaH; 4 — pasaenntenbHas guadgparmva;
5 — Wamnba; 6 — KpbILWKa; 7 — LUTOK; 8 — MaxoBUK
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Beumunv maxcumanvrozo 3anonnenus: 6annoHa (puc. 5.16) cnyxut ans
onpefenieHNa MOMEHTa OKOHYaHMA 3anpasku. OTBepcTWe 418 BbIXO4a rasa
NnepeKpbIBaeTCA KaanaHoM 3 Mpy BPaLLEHMM LUITOKA 2 MO YacoBOWM CTPESIKe.
"[epMETUYHOCTb LLUTOKA BEHTW/IA1 06ecneymBaeTCcs Ca/lbHUKOM 1.

MpenoxpaHnTenbHblil KnanaH (puc. 5.17) npefHa3HayeH Ans NpenoT
BpaLleHMs MOBbILWEHWS [aBfieHnsa rasa B 6aioHe Bbile LOMYCTMMOrO.
OTKpbITME KNanaHa nponcxoanT npu aaeneHnn 1,68 Mlla. Nog aaBneHnem
rasa, Haxogsulerocs B 6as1/10He, KfanaH 5 OTXO4MUT OT cefia, NpeoaosieBas
ycunve Npy>XuHol 4, N yepe3 ApeHaXHble OTBEPCTUA 06eCcneynBaeT BbIXO[
NapoBoi (ha3bl rasza B aTMocepy. Ycunme Npy>XnHbl PerynpyroT perynm
POBOYHbIMW LWanbamn 2. Ha oTperynmpoBaHHbIA NpeaoxXpaHUTeNbHbIN Kna
naH ycTtaHas/MBaloT MIoMOy 1. KOHCTPYKUMA KnarnaHa rno3sosseT npuHy
AVTENbHO MPoBepATh ero paboTocnocoOOHOCTb BbITArMBaHMEM LUTOKA 3.

Puc. 5.16. BeHTUNb MaKCUMaIbHOI0 Puc. 5.17. MpegoxpaHNTeNbHbIM
3arnonHeHnsa 6annoHa; KnanaH:
1 — ca/IbHUK; 2 — LUTOK BEHTWUNSA; 1 — nnom6a; 2 — perynmpoBoYHbIe
3 — KnanaH; 4 — ceano wawbbl; 3 — LUITOK;

4 — nNpy>XnHa; 5 — KnanaH; 6 — kopnyc

Yxasamenv yposns zasa (ANCTAHLMNOHHOIO TUMA) COCTOMT U3 JaTymnKa U
COOCTBEHHO YKa3aTens. Aatumk (puc. 5.18), ycTaHaBNMBaeMbIN Ha 6as/I0He,
npeacTaBnser coboil YCTPOWCTBO, KOTOpoe paboTaeT Ha npuHUKne
N3MEHEHNS TOKA B LIENW yKa3aTensi BCIeACTBME U3MEHEHUSI CONPOTUBIEHUS
peocTata Npuv NepemeLLeHnn NonsaBka 2. DNeKTpuUYeckas 4YacTb AaTyumka
YHU(PMUMPOBaHA C 3MIEKTPUYECKOM YacTbio JaTyMKa YPOBHS GEH3MHA, YTO
NO3BONSET WCMO/b30BaTb OEH3MHOBbLIA YKa3aTe/lb, YCTAHOB/IEHHbLIA B
KabunHe aBTOMOOW/ISA.
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Mazucmpanonoui senmuans (PUC. 5.19) npefHa3HayeH 415 NpeKpaLleHns
nofayv rasa n3 6assioHa K asuratesnto. MaxoBuK 5 ynpaBfieHUA BEHTUIEM
pacnosioxkeH B KabuHe BoaguTens. lNpu BpalleHUM MaxoBMKa LUTOK 4
NnepemMeLlaeTca BAOMb OCU W 3aKpbiBaeT WM OTKPbIBaeT kianaH 2.
[epMeTUYHOCTL LUTOKAa 06ecneynBaeTca ABYMSI Pe3VHOBbLIMU KOJbLEBLIMN
YNNOTHEHNAMN 3.
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Pnc.5.18. [laTumK ypOBHSA CXKMXKEHHOI0 rasa.
1 — peocTart; 2 — nonsiaBokK
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Puc. 5.19. MaructpasbHblil BEHTU/b:
1 — cenno; 2 — KnanaH; 3 — KOJbLieBble YM/IOTHEHUSA; 4 — LUITOK; 5 — MaX0OBUK

Cxopocmuwvie xaananvt (puc. 5.20), ycTaHaBNMBaeMble Ha BbIXOA4HbIX
LUTYLepax NapoBbIX M XXWAKOCTHbIX BEHTW/EN ra3oBoro 6asnsioHa, cny>at
ANA NEePeKpbITUA ra3oBOM MarncTpaiv B aBapUiHbIX ciydasx (06pbiB
LLMaHra, HerepMeTMYHOCTb ra3oBOro peaykropa v T.M.). INpu pacxofe rasa,
COOTBETCTBYHOLLIEM HOPMa/IbHOWN paboTe ABurartens, kianaH 3 nog AencTBuem
NPY>XUHbI 4 HAXOAUTCA B OTKPbLITOM MOSIOXKEHUM U NPUXKAT K CTOMOPHOMY
KosbLy 2. MNpu yBenvyeHNN pacxopa rasa CKOPOCTHOW MOTOK MpeofosieBaeT
ycunne NPY>XXnHbI U KnanaH 3akpbIBaeT ra3oByto MarucTpasib.
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Apmatypa 6annoHa ana okaroro rasa. K
apmarype, ycCTaHaB/IMBaeMoil Ha OasinoHax ans
CXKaToro rasa, OTHOCATCS MEPEXOAHNKM, KOTOpble
BBEPTLIBAOTCA B rOpP/OBUMHY GannoHa, ABa
6anIoHHbIX  (PacXOfHbIX) BEHTWUNS, CRyXKaLMX
AN NOAK/IOYEHNS CeKLMIA 6a/1/TOHOB K 00LLEen Ma
FUCTPa/IN, HanONHUTENbHbLIA N MarucTpasibHbIN
BEHTWU/IN U COEANHUTESIbHBIE TPY6ONPOBOAb!.

Ilepexoonuxu (pyc. 5.21) N03BONSIOT coean
HATb ra3oBble GanNOHbl B CEKLMW, NMpuUcoeamn
HATb MaHOMETP M OAHOBPEMEHHO YCTaHaB/IN
BaTb BEHTW/b, TEM CaMbIM COKpallas 4YUC/O
pe3bb0oBbIX CoeANHEHWA. MepexofHUKU 6anno
HOB BbINOSIHEHbI W3 CTa/IM U WUMEKT BHYT
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Pwuc. 5.20. CKopoCTHOWA
KnanaH:
1 — kopnyc;
2 — CTOMNOPHOE KO/bLLO;
3 — K/1anaH;
4 — Npy>KnHa

PEHHIO N HAPY>XXHYH KOHWYECKYI pe3bby, TaKyl e, KaK B rop/ioBUHe

bas1/10Ha U Ha BEHTUNSAX.
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Puc. 5.21. lNepexogHnKu:

a — YronbHNK 6a10Ha; 6 — BEHTU/bHbIA TPONHUK 6aN0oHa;
B — KPeCTOBMHa Harno/IHUTENIbHOI0 BEHTUNA
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YcTaHaB/IMBaOT MNepexofgHnK n BeHTUAM (puc. 5.22), NpuMeHAs
CBUHLLOBbIN TN1eT, pa3BefeHHbIA Ha HaTypasibHOM onude, NN CBUHLOBbI
CYPVIK, pa3BefeHHbIn Ha 0Nne OKCOosb.
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Puc. 5.22. BeHTUNb ANA CXKaToro rasa.
1 — nepexoHbIN WTYLEp; 2, 6 — 3aKMMHas 1 YrNopHas rainkn; 3 — MaxoBUK,;
4 — WNNHAENb, 5 — membpaHa; 7— NPy>X1Ha; 8 — KnanaH;
9 — BcTaBKa KnanaHa; 10 — kopnyc

CoefnHuUTeNbHbIE TPYOONPOBOAbLI B COOTBETCTBMM C pabounm Aasre
HUEM MOTYT ObITb pasgesieHbl Ha TPy rpynnbl.

K nepsoti pynne 0THOCATCA TPYOONPOBOALI, paboTatoLLMe NoA AaBEHVEM 4O
20 MTlMa. X v3roToBfIAOT U3 CTa/lbHbIX 6ECLUOBHbIX TPYOOK C Hapy>HbIM
AvameTpoM 10 MM M TOJLLMHON CTEHOK 2 MM; MOABWYXKHOCTbL COEAVHEHWIA Y3/10B
06ecreyrBaeTcs B 3TOM C/lyyae KOMMEHCaLVNOHHbIM KOJbLIOM TPYOKMU,

Ko emopoii epynne OTHOCATCA TpPybonpoBoAbl, paboTaroline nojg
faBneHvem pgo 1,6 Mlla. MaTtepuanom Anisa UX W3rOTOB/EHUA CRyXKaT
CTa/lbHble TPYOKM anameTpoM 10 MM WM TONWWMHOM CTEHOK 1 MM. B Tex
MecTax, rge TpybonpoBoAbl NoABepratoTCA NOCTOSAHHOW BMOpaLun, BMECTO
CTa/IbHbIX TPYOOK MPUMEHAT TMOKWE LWNaHrM BbICOKOro AaBfieHUSA CO
cneymanbHoOM 3ae/1Ko HaKOHeYHMKOB (puc. 5.23).
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_ Pwnc. 5.23. LLInaHrv BbICOKOro faBeHus:
a— C 06LLUMBHOM MyTOI; 6 — C pe3b60BbIM HUMNMNENEM; 1 — MydiTa; 2 — HUMNMe b
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[epMeTUYHOCTb COeAMHEHMNIA B TPYOOMNPOBOAaX BbICOKOrO [JaB/ieHUS
NnepBoil M BTOPOM Trpynmn o6ecneymBaeTCad HUMMENbHbIM COeANHEHMEM
(puc. 5.24). Mpu 3aTArMBaHUM rakm 2 HunNnenb 3 AeOpMUPYETCS W,
Bpe3ascb B Tesl0 TPYO6KM 4 M ynupascb B KOHWYECKYH) MMOBEPXHOCTb
WwTyuepa 1, repMeTU3NPyeT cCoeAUHEHNE.

Puc. 5.24. HunnenbHoe coegMHeHwue:
a — [0 3aTSHKKN; 6 — Noc/ie 3aTsHKKK;
1 — wryuep; 2 — raiika 3 — HUNMenb; 4 — TpyoKa

K mpemuveil zpynne 0THOCATCA TPYOONPOBOAbI, paboTatoLLime Nog HU3
KM gasneHmem (go 0,01 Mra). X BbINOMHAKT N3 AIOPUTOBbLIX LLJTAHTOB U
TOHKOCTEHHbIX CTa/lbHbIX TPY6OK. MecTa coeMHEHUIA YNIOTHAKOT NPOBO
NIOYHBIMW NN TIEHTOYHBbIMU XOMYyTamMun. Tpy6onpoBoAbl, U3rOTOB/IEHHbIE U3
CTa/In, ANS NpefoxXpaHeHNsa OT KOPPO3MM OKpaLUMBaKOT KPacKoii; CTasibHble
AeTanun coeAUHEHNI 3aLMLLAI0T META/I/TMYECKUM MOKPLITUEM.

5.7. Ncnaputenb, nogorpesaTtenb N OUnbTPbI rasa

[nsi ABUraTensi ¢ BHELUHWUM CMeceobpa3oBaHNEM AaB/IEHME CXKMMKEHHOTO
rasa Ha BXO/le B ra30CMeCUTE/IbHOE YCTPOMCTBO [JO/IKHO ObITb CHUXXEHO A0
aTMocepHoro. MocKobKY CHUXKEHWE AaB/IEHUS Fa3a MOXET MPOUCXOANTb
TONbKO MpU Napoo6pa3HOM COCTOSIHAM MOC/eAHero, nepes peayKToOpoM
yCTaHaB/MBAIOT ucnapumenv rasa. [N UCNapeHnUs MOXeT ObiTb UCMOSb
30BaHa TensoTa XXWUAKOCTU CUCTEMbI OXNAKAEHUS ABUraTens Uam oTpabdo
TaBLLMX ra3oB, a TAKXKe 3/1eKTPUYECKNIA NOA0rPeB.

NcnaputenbHas cnoco6HOCTb YCTPOICTBA B MEPBY0 Oyepeflb 3aBUCUT
OT TemnepaTypbl WU CcOCTaBa rasa, KO3huuUmneHTa yaenbLHOW Tenionpo
BOAHOCTU W BEe/IMYUMHBLI MOBEPXHOCTM MUcMapeHusl. KonmuyecTBo TEMoThl,
KOTOPYI0 Heo6X0oAMMO MOABECTU B UCMApPUTE/IbHOE YCTPOMCTBO, BK/IHOYAET
TennoTy, UAYLLYIO Ha NPeBpaLLeHMe ras3a U3 XKUAKOCTU B HACbILLEHHbIV nap,
N TENMoTy, WAYWYH Ha MeperpeB MNapoB rasa W HeobXoAMMyH As
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KOMMEHCaLMM TEMNMOBbIX MOTEPb B MPOLECCE CHWMKEHUS AaBNEHUS
(peayumpoBaHus) rasa (tabn. 5.3).

Ta6bnuuya 5.3
Tennota, HeobxoAMMmas 4715 Napoobpa3oBaHUS ¥
N Neperpesa NapoB J ataHa M nponaHa

Temnepatypa C.H, CsHq

CXKMKEHHOrO rasa J npu 7, J npu
B 6asone, C |7 KIDK/kr| ¢t =30 C, KIDK/KT t=30 C,
KK/ KT KK/ KT

—40 407,19 145,58 423,52 107,52

—-30 386,38 138,76 412,13 95,80

—20 362,72 133,69 400,70 85,12

—10 335,63 129,67 388,34 74,65

0 304,44 128,29 375,03 64,19

+10 265,62 131,09 360,38 54,60

+20 213,58 140,39 345,59 45,76

+30 121,34 168,11 328,55 39,06

+40 308,83 35,09

+50 264,91 28,39

N3 Tabn. 5.3 cnegyeTt, 4TO NpW MOBbIWEHUM TemnepaTypbl rasa B
bani/loHe TpebyeTcA MeHblUe TensoTbl A1 €ro MOJIHOr0 WUCMapeHus B
annapaTtype 1 neperpesa napoB A0 3afaHHOM TemnepaTypbl. OfgHaKo npwu
CHW)KEHW MepBOHaYasIbHOM TemnepaTypbl rasa 1 rnpu NOCTOAHHOW Temne
paType TennoHocuTensa (oxnaxkgawowas XXUAKOCTb ABUraTesnis) yBennmyu
BaeTCA nepenag Temrnepatyp B MCNapuUTesibHOM YCTPOWCTBE M BO3pacTaeT
06LK1iA NoABOg TeNOThI K rady, 4Yto yy4luaeT Tensonepegady 1 ncnapeHune
rasa.

PefyKTop ucnaputens — Hanbosee BadKHbIM arperat B rpouecce
obpa3oBaHUA HE0OXOAMMOro COCTaBa rasoBO34YLLHOW CMecW, 3a4aHHOro
pexxumom paboTel gpuratens (puc. 5.25).

Pa3paboTaHbl 1 MPOU3BOAATCA HECKO/IbKO BapMaHTOB OTEYECTBEHHbIX
pefyKTOpOB ucnaputenein. Kpome Toro, Ha aBTOMOOMASAX YCTAHOB/IEHO W
3KCMN/IyaTUPYeTCd MHOXECTBO TUMOB 3apybeXkHbIX pefyKTOpOB mcrnapu
Tenen pasinuHbIX upM. MNpuHUMNUanbHas cxeMa pefyKropa ucnapurens
(puc. 5.25,a) paspabortaHa B 1988 r. HAMIW n Hosorpyackmm 3aBofoM
rasoBow annaparypbl.
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Puc. 5.25. NpuHUMNranbHbie CXeMbl pefyKTopa ncnaputens

oTedecTBeHHOro (a) 1 mpmbl BegnHu (NTanns) (6):
1 — BUHT pery/siMpoBKU X0/I0CTOr0 X04a; 2 — KfarnaH CUCTEMbI XO/I0CTOro Xo4a; 3
— BaKyyMHasi NonocTb; 4 — WITYLLep NOABOLA paspexkeHus;
5, 7 — WTyLepbl 415 No4B0Aa M 0TBOAA OX/TXKAAMOLLEN XKMUAKOCTMU;

6 — nonocTb; 8 — KnanaH 1 ¥ cTtynenu; 9, 10 — BXOAHOI M BbIXOAHOM WTYLEpPbI
rasa; 11 — nosocTb pa3rpy304yHOro ycTpomcTea; 12 — MembpaHa pa3rpy304HOro
YCTPOWCTBA; 13 — pblyar KnanaHa 2 i CTYnNeHu;

14 — membpaHa 2  cTyneHn; 15 — NonocTb 2 M CTyneHn; 16 — knanaH 2 1
CTyneHn; 17 — perynIMpoBOYHbIA BUHT JaBNEeHNS BO 2 i CTYMEHMW;

18 — npy>knHa KnanaHa 2 M CTyNeHu;

19 — nyckoBoW KnanaH; 20 — NyCKOBOe YCTPOWCTBO

PeayKTop ucnaputenb NpeacTaBnseT coO0M [ABYXCTYreH4YaTblii aBTOMa
TUYECKMIA PEryNSaTop [AaBneHus auadyparMeHHoro Tuna. B eauHbIi kopnyc
perynsatopa BCTPOEH WUCMapUTeNb >XMAKOW (pakumm rasa, 3TO MNOOCTb 6
1 ¥ CTyneHwW perynstopa, OMbIBaeMasi ropsiveii BOAON OXMadKAAOLLEN XNOKO
CTU Yepes WTYLEpPbI 5 1 7. PefyKTop Ucnaputenb COAEPXKUT:

1 10 CTyneHb peayKumm 6 (ucnaputesb);
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2 10 cTyneHb (Mosioctb 15), NOHMXKaKLWy0 AaBfieHVe [0 3HaYeHus,
61M3KOro K aTMOCIepHOMY U, MOAAEPXKMBAIOLLLYIO ero B npegenax ot MUHYC
10 go nntoc 5 MM BOAAHOIO CTON63;

pasrpy3oyHoe ycTtpomcTtBo (nonoctb 11), NPUHYAUTENIbHO 3aKpbl
BaloLLee KnanaH 2 v CTyneHn 16 npu OCTaHOBKe ABUratenst n npeaorespa
LLLatoLLee 3TUM YTeUuKy Npu HepaboTaroLLem ABurarterne.

Pa3rpy3o4yHoe yCcTpoiiCcTBO cpabaTbiBaeT OT pa3peXkeHusl, co34aBaeMoro
BO B BCACbIBaOLLEM KOJI/IEKTOPE.

PefyKTop ncnaputenb TakXXe COAEPXXUT CUCTEeMY XOJIOCTOrN0 XO0Aa,
perynupyrowyro nogady rasa B /JBuratesls Ha XO0/0CTOM XO4y B
3aBMCMMOCTM OT CO34aBaeMOro paspeXkeHns BO BMYCKHOM KOJIJIEKTOpPE, U
MyCKOBOE YCTPOWCTBO, paboTaroliee C MOMOLWBI 3/1eKTPOMarHUTHOIO
YCTPOWCTBA N0 «KOMaHae» BOAUTESSI.

B 6o0siee no3gHMX MOAeNAX pefykKropa — ucrnaputens cUcTtema Xoso
CTOro Xo4a OTCYTCTBYeT.

PefyKTOp ncnaputenb UMeeT PerysiMpoBOYHbIA BUHT 17, BIVUAIOWMIA Ha
KONMYECTBO rasa, NOCTYNaloLWEero B ABUratesls B PeXXUMe Masiol 4acTOThl
BpaLLEeHMs Ko/leHYaToro Basia. B Mmogensix pefykropa ¢ CUCTEMO XO/I0CTOro
X0fa eCTb PeryMpoBOYHbINA BUHT 1, BIMAIOWMNIA Ha Nojadvy rasa B pexxume
X0/10CTOr0 X04a.

Pa6oTa peyKTopa ncnaputens

"a3 B XKMAKOM ha3e nocTynaeT KO BXOAHOMY LWTYLepy 9. MNMpn OTKPLITOM
KnanaHe 8 faeneHue B 1 1A cTyneHn nosbiwaetca o 0,07 0,09 MIa, npwu
KOTOpPOM MeMbpaHa, Npeosonesas ycusme rnpy>XuHol, NPOrnbéaeTca 1 3akpbl
BaeT KnanaH 8.

Nepen nyckom AswuraTtens ANd 3anofiHEHUA rasoM CUCTEMbl HU3KOIO
[laBNIEHNA OT peayKTopa A0 CMEeCUTeNs BOAUTENb 2—3 CeKYHbl HOKMMAET Ha
PYUYKY — KHOMKY Mepeknoyarens poga Ttonnmea 15. MNMyckoBoi knanaH 19
(c™m. puc. 5.25) nog OelcTBMEM 3/1EKTPOMarHMTa nyckoBoro yctpoicTtsea 20
OTKPbIBaeTCA W ra3 B ra3oobpasHoin (hase NocTynaeT B NosiocTb 15 2 i1 cTy
NeHW 1 Yepes BbIXOAHOM WTyLep 10 HanpaB/seTCcA B ra3oBblii CMECUTESb, YTO
[laeT BO3MOXKHOCTb MPOU3BECTU 3anyCK ABUratens.

[Nocne 3anycKa pgBuratens paspedkeHue, co3jaBaeMOe BO BMYCKHOM
KOJ/INIEKTOPE, pacnpocTpaHaeTca Yvepes wtyuep 4 B nonoctb 3. MembpaHa
npornbaeTcsa, MNpeogosieBas ycusve MNPY>XUHbI, WU OTKPbIBaeT KnanaH 2
CUCTEMbI XO/I0CTOro Xoda. a3 noctynaet B NoA0CTb 15 2 1 CTyneHn, 4to
obecneynBaeT paboTy ABUraTens Ha Xos10cTom Xoay (3TO OTHOCUTCS TOMbKO
K peAyKTopam ¢ CUCTEMOIA XO/10CTOM0 X043).
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O[fHOBpPEMEHHO B MOMOCTb  Pa3rpy3o4vHOro ycTtponctea 11 Takke
nepefaeTcs paspexkeHue yepes LWITYLep 4, BC/IEACTBME Yero Yepes KnanaH 16
HayMHaeT ¢/1abo nocTynaTtb ra3 B Nos0CTb 15 2 i CTyneHn peaykTopa, rae
yCTaHaB/IMBAETCA N30bITOYHOE [aB/IEHME.

C yBennyeHneM 4acToTbl BPaLLLEeHNA KOSIeHYaToro Basia ABuraTens ysenm
4YMBAKOTCA Pacxof Bo3ayxa vepe3 BMYCKHOM KOJI/IEKTOP, & COOTBETCTBEHHO U
pa3peXkeHne, KOTopoe nepefaeTcs Ha MembpaHy 14. Auadparma npornbéaercs,
1N OTKPbIBaeT KnanaH 16, yBennymBaa pacxop rasa.

Takum o6pa3om, MeMbpaHa 14 aBTOMaTUYECKN PerynupyeT rnogavy rasa
B COOTBETCTBUM C paspexkeHnem B Anddpy3ope cmecutens. M3 pegykropa
ncnaputena depes wrtyuep 10 raz nonagaeTr B ra3oBblA CMeCUTENb,
YCTaHOB/IEHHbIN B KapbtopaTope.

Ha asTomobunax A3 53 07 u 3WJ1 138 ycTaHOB/EH ucnapuTesb
(puc. 5.26) pa3bopHOM KOHCTPYKLUMW, COCTOALLNINA U3 ABYX NUTBLIX antoMn
HMEBbIX YacTeil, B MeCTe pa3bemMa KOTOPbIX MPOXOAAT rasoBble KaHaslbl.
Pa3bopHas KOHCTPYKLWA MO3BOJIAET OUNLLATL ra3oBble KaHaslbl OT OT/I0XKe
HUA. VICTOYHMKOM TensioTbl B 3TOM WCNapuUTene CAY>XUT XXUOKOCTb W3
CUCTeMbI OX/TXKAEHUSA ABUraTens.

>
Eite

1]

. Puc. 5.26. VicnapuTenb rasa:
1 — KPOHLLTEIH; 2 — CNYCKHOW KpaH [/11 BOAbl; 3 — LITYLEp BXoAa (BbIX0aa) rasa;
4 — KaHas1 BOgAHOM NOJIOCTU; 5 — KOPNYC; 6 — 3ar/1yLLUKa BOAAHOW NMOJ1I0CTH

Vcnaputenb obecrieumBaeT MnepeBof rasa U3 XXUAKOro COCTOSAHUS B
napoobpasHoe Npu TeMnepaType oxnaxaaroLlen xmakoctn 80 C u Bbllle B
nb0e BpemMs rofa 1 Ha BCcex pexxmmax paboTbl asuratend. B razo6assioH
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HOM yCTaHOBKe aBTOMOOW/SA, paboTaloLero Ha cXXaTom rase, npoucxoanT
CHW)KeHMe faaBneHmsa rasa ot 20 Mlla go aTmMoctepHOro, YTo COMpPoBOXK
[lAeTCA ero oxnaxaeHwem. DTO, B CBOK OYepenb, Bbl3blBaeT 0bpa3oBaHue
NPO6OK N3 COoAep XKalLMXCH B rase Bfarv u yrnekucnotbl. Ana npegorspa
LLLEHNA 3TOro SIBNEHUS nepes peayLmMpoBaHMeEM MPUMEHSAIOT NOLOrpeB rasa,
OCYLLECTB/IAEMbIiA 3@ CHET TeMN/10Tbl 0TPAb0TaBLUMX ra30B U/ XXUAKOCTU U3
CUCTEMbI OX/TKAEHNA ABUTaTeNS.

MNogorpeBaTe b, NPUMeHsIEMbIA Ha aBTomobunsax 31 138A (pwc. 5.27),
COCTOUT 13 Kopryca 2 1 TpyOKu 3meeBUKa 5 18 nogorpesa rasa ¢ BXo4HbIM 3
N BbIXOAHbIM 4 naTpybkamu. oforpeB rasa OCYLLECTBASETCA OTpaboTa
BLUMMW razamu agurartesnis. BxogHon natpy6ok 1 nogorpesarens CoeuMHeH ¢
NpueMHOM Tpy6on rnywmntens. OTpaboTaBliMe rasbl Bbl6pacbiBalOTCs B
aTMochepy 4epe3 BbIXOAHOW MaTpyo6oK 6.0T MexaHMYecKUX npuMeceit ras
MOXKET OUMLLATLCA KaK B XXMIKOW, TaK U B NapoBoi (hase, HO ynaB/iMBaHVe
CMOJIUCTbIX BELLECTB U CEPHUCTbIX COEANHEHNIA BO3MOXKHO TO/IbKO B MapoBOiA
thaze. [Nt 3TUX Leneit B ra3obasi/IoOHHON YCTaHOBKE aBTOMOOUNA MPUMEHSIIOT
Gunrvmpor (C BOWNOYHBbIMA KOMbLAMW U CETYATbIN), KOTOPble YCTaHaBMBaOT
B MarucTpaam rnocse ncnapuTens.

3 4‘\£r-
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. Pwuc. 5.27. Togorpesatesb rasa:
1, 6 — BXO[HO U BbIXQAHOM NaTPybKMN 0TPaboTaBLUMX ra3oB; 2 — Kopnyc;
3, 4 — BXOAHOW 1 BbIXOAHOW NaTpyobKu rasa; 5 — 3ameeBuK
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PunbTp rasa ¢ BoOMNOUYHbIMU Konbuamn (puc. 5.28) nmeet pasbopHyto

KOHCTPYKLWIHO.

Puc. 5.28. ®unbTp raza ¢ BOWM0YHbIMU KOJbLIAMMU:
1 — PUILTPYIOLWWNIA 3/IEMEHT; 2 — OTCTONHMUK,;
3, 5 — WTyuepa Bxoda 1 BbiXoda rasa; 4 — kopnyc

PUNbTPYIOWNIA 3/1EMEHT 1 COCTOUT M3 CETKM M MaKeTa BOW/IOYHbLIX
koney. Cetuatbii chunbTp rasa (puc. 5.29) ycTtaHaBnMBalOT B Fa30BOM

pefyKTope.

R

vy
/e

7777
7
%

7

Puc. 5.29. CeTyarblii ounbTp rasa:
1 — hunbTpyOLWMIA NATPOH; 2 — KOPMYC; 3 — KapKac NaTpoHa; 4 — ceTka
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Ha aBtomo6une MA3 24 07 dwunbTp rasza (puc. 5.30) obbeauHeH B
OfHOM KOpryce C 3NeKTPOMarHUTHbIM BEHTW/IEM W YCTaHaB/IMBAeTCS Ha
TpybonpoBoge >XUAKOM (ha3bl rasza. PUAbLTPYHOLWUM 3/1IEMEHTOM CyXKaT
YyepeayoLLMecs ceTvaTble U BOMIOYHbIE LWabbI.

LB

Pwuc. 5.30. dunbTp rasa c 3aNeKTPOMarHUTHbIM
BeHTUIeM aBToOMObGUNA TA3 24 07:
1 — OTCTONHWK; 2 — UNBTPYIOLLNIA 3NEMEHT; 3 — KOPMYC; 4, 6 — LUTYLiepa BXoaa 1
BbIX0/a rasa; 5 — 31eKTPOMarHUTHbIN BEHTU/b

B rasoBoil cucteme nuTaHUs aBTOMOOW/IA, paboTaloLLero Ha CXaTom
rase, ycCTaHaB/MBalOT fBa (UNbTpa: OAWH, MpeAHa3HavyeHHbIA AN
yNaBNINBaHUA MexXaHNUYeCKMX YyacTul, pasmepom 6osee 50 MKM,— Ha BXOfe B
peayKTop BbiCOKOro gasrneHns (cm. puc. 5.30); gpyron (puc. 5.31) — Ha NUHUK
HuU3koro fasneHna (1 1,2 MIa) nepef ABYXCTYMNeH4YaTblM PeLyKTOPOM.
MocnegHWn (OUNBLTP COCTOMUT M3 NATYHHOrO Kopriyca 5, a/lloOMUHUEBOrO
KoMnaka 2, BOWNOYHOro (onNbTPYHOLLEro 35ieMeHTa 4 1 CTSXKHOro 6onta 1.
KOHCTPYKTUBHO (pu/IbTP 06beAMHEH B OAHOM KOpPMyce C 3/1IeKTPOMarHuT
HbIM KnarnaHom 8.
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Puc. 5.31. @PunbTp € 31eKTPOMarHUTHbIM KnanaHoM:
1 — 60nT; 2 — KOMnak; 3 — NPoOKNaAK/N (PUILTPYIOLLETO 3N1EMEHTE;
4 — UNbTPYHOLLNI 3NEMEHT; 5 — KOpNyc; 6 — YNIOTHUTENIbHOE KOMbLO;
7 — WTyuUep; 8 — 3N1eKTPOMarHMTHbIM KnanaH

MepnoANYHOCTb OUUCTKM 1 NPOMbIBKM (OMNbTPOB 3aBMCUT OT KadyecTBa
N pacxoja rasa. Heob6xoAMMOCTb OYUCTKU (DUILTPOB OMNpPeaensitoT Mo
3Ha4YeHW0 AaBMeHNS B MePBON CTyNeHW peaykTopa. MNaaeHne faBneHUs npu
nepexofie 0T XO/IOCTOr0 X0/a K Harpy3ouHbIM peXXnmam paboTbl ABUraTens
yKa3blBaeT Ha 3aCOPEHHOCTb (PUbTPOB.

5.8. [a30BbIN peayKTop

[Ns CHWKeHUs AaBfieHUs1 rasa B ra3oBOW YCTaHOBKE 0 6/IM3KOro K
aTMOC(hepHOMY MPUMEHSIIOT  PeAyKTOp MeMOpPaHHO PblYaXXHOro  TUMa
(pvic. 5.32). Ma3oBble peAyKTOpbl MOTYT UMeTb OfHY, ABE U TPWU CTYMEHU
CHWKEHMA [aBMeHUsl. YBeNnMueHWe KO/MYecTBa CTyMeHed ynydluaet
CTabUNLHOCTL PEryNMpPyeMoro faBfieHWUsi, HO OAHOBPEMEHHO YC/IOXHSET
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KOHCTPYKUMIO. [Nns ra3oba//ioHHbIX aBTOMOOWe Hanbosee LIMPOKO
NPUMEHSAIOT [ABYXCTYMeHYaTble ra3oBble peaykKTopbl. OHWU  CHaGXXeHbI
[AOMNOSTHUTENIbHBIMU  YCTPOMCTBAMW, KOTOPble 06ecneymBaloT aBTOMaTmye
CKOe MepeKpbITUEe MOCTYMJIEHNA rasa K ABuratesito Npu ero OCTaHOBKE,
Ha[eXXHYI0 repMeTUYHOCTb MPU HepaboTatoLleM ABUraTesie, BO3MOXXHOCTb
perynupoBaHnUA BTOPOW CTYrMeHW peayKTopa Ha M30bITOMHOE AaB/ieHWe U
[03MPOBaHNA MOAAaYM rasa B COOTBETCTBUM C Harpy3o4vHbIM PEXMMOM
paboTbl ABUraTens.

Puc. 5.32. Cxema rasoBoro pegykropa
C LO3U1PYIOLLLE IKOHOMA3ePHbIM YCTPOWCTBOM:

a — NpW 3aKpbITON ra3oBOM MarncTpasin; 6 — NPy OTKPbITOW ra3oBo MarucTpanu;
B — npy paboTe apuratens; 1, 2, 10 — MeM6paHbl pa3rpy304HOro yCTpoicTea
BTOPOW M NEPBON CTyNeHEN; 3, 8 — MPY>XMHbI Pa3rpy304HOro ycTpoucTea u
nepBoW CTyneHu; 4, 6 — KnanaHbl BTOPOW U MePBO CTYMEHEN;

5, 13 — wtyuepa BXoja v BbiXoAa rasa; 7 — perysimpoBoYvHas ramka npy>XuHbl
nepBoOn CTyMneHu; 9 — pblyar KnanaHa NepBom CTyneHun; 11 — WTyLep BbIXo4a rasa
K BMYCKHOMY ra3onpoBogy; 12 — ,o3upytoLLe 3KOHOMar3epHoe YCTPOMUCTBO;
14 — WITYUep CUCTEMbI XO/IOCTOr0 X0/a;

A — No0/0CcTb NEPBOM CTYNeHW; b — N0N0CTb pa3rpy304HOro yCTPOICTBa,;

B — nonoctb BTOpoi cTyneHn; | — gasneHne 100—1600 KIMa; Il — naBneHne
150—200 kIMa; 111 — gaBneHne 100—200 Ma nnn paspexxeHue ot 0 go 200 IMa;
IV — pa3pexxeHune; nepefaBaeMoe OT BMYCKHOro Tpy6onposoja ABuraTens
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PefyKTop MOXeT paboTaTb TO/IbKO MPU YCNOBUM MOCTYMN/IEHNUSI B HEro
rasa, Haxofsllerocss B MapoobpasHOM COCTOSIHUW. [pUHUMNbI AeRCTBUSA
NepBoOW 1 BTOPOW CTYMeHen peyKTopa 04MHaKoBbl. Kaxkaas cTyneHb MMeeT
KnanaH, MemMbpaHy W pblyar, KOTOPbIA LWAPHUPHO CBA3bIBAET KanaH ¢
MeMOpaHOi, a NPY>XUHY — C PerynnpoBOYHON ramkom.

MNpn HepaboTaloLLEM [ABUraTesNe U 3aKpPbITOM ra3oBO MarucTpaan aasse
HWe B MosIOCTU A MepBON CTYMeHW ra3oBOro ABYXCTYMNEHYaToro pegykropa
(puc. 5.32,a) paBHO aTMOCepHOMY W KnanaH 6 rnepBoit CTYNeHW nof [ei
CTBMEM MPY>XXUHbI 8 HAX0AUTCA B OTKPLITOM COCTOSHWUW. [py NoCTynaeHnn
rasa B nonocTb A nepeoi cTyneHn pegykrtopa (puc. 5.32,6) cvna gaBneHuns
rasa BO3fdecTBYeT Ha MembpaHy 10, KoTopas, npeoposeBas Yycuave
NPY>XXMHbI 8, npornbaeTca 1 No LOCTUXKEHUW 33[aHHOr0 [aB/ieHUA 4epes
pblyar 9 3aKpbiBaeT KnanaH 6. [laBneHune rasa B NosI0CTU PerynpyroT, uame
HAS ycunve Npy>XXuHbl 8 Ha MeM6paHy 10 C NOMOLLbIO PErysiMpoBOYHONM
ramkm 7.

OCO06EHHOCTbIO  KOHCTPYKUMW BTOPOW CTYMEHW SAB/SETCA Hanuyme
pas3rpy3o4Horo yctpoinctea. lMpyxmHa 3 3TOro ycTpoicTea npu Hepabo
TatoLLeM ABuraresie co34aeT JOMO/IHUTENIbHOE YCUIMEe Ha MeMOpaHy 2 BTOPOW
CTYMeHW, KOTopas vYepe3 CUCTEMY pblyaroB 3aKpblBaeT KnanaH 4 2 1 CTYMNeHN.
Mpu nycke asuratens (puc. 5.32, B) BO BMYCKHOM Tpy60onpoBoOAe CO34aeTca
paspeXxeHne, KOTopoe nepeaaeTcs B NosocTb B pasrpy304HOro yCTpoicTBa.
MembpaHa 1 (cMm. puc. 5.32,a) NPornbaeTcs 1 CKUMaET NPY>XNHY 3 pa3rpy3ou
HOr0 YCTPOWCTBA, TEM CaMbIM pa3rpy>kass MemopaHy 2 BTOPOIA CTyMeHU
pegykTopa. KnanaH 4 npu 3ToOM OTKPbIBAeTCA, WU ra3 cHavasia 3arnosiHseT
MNoNOCTb B BTOpOM CTyneHW peaykKTopa, a 3aTeM 4epe3 LITYLep CUCTEMbI
X0/10CTOro Xofa 14 n fo3unpytoLle 3KOHOMal3epHoe YCTPOMCTBO 12 nocTynaeTt
K asuratenito (3TOT PEXWUM peayKTopa COOTBETCTBYET XO/IOCTOMY XO4y U
paboTe pnABwuratens nof Harpyskoi). o Mepe OTKPbITUS OPOCCE/bHbIX
3aC/IOHOK M MOBbILLEHNS paspexXeHns B Auddy3opax CMecuTens nogaya rasa
B UM/IMHAPLI ABUraTeNs yBeIMYMBaeTCS.

Jo3npytouiee ycTpoincTso rasa (puc. 5.33) npegHasHayeHo A orpaHu
YeHNSA KO/NM4YeCTBa rasa, MoAaBaeMoro B [JBUrartesib BO BCEX PeXmMmax
paboTbl ABuratensi, Kpome XO/I0CTOr0 xofja, obecrieumBas BO3MOXHOCTb
MCNO/b30BaTb ONTUMa/IbHO HaCbILEHHbIE Fa30BO3AYLLHbIE CMECU B COOTBET
CTBUN C PEXXMMOM PaboTbl ABUraTess.

MNpuBefeHHan cxema LO3MPYHOLLEro YCTPOMCTBA rasa NpPUMeHSeTCs Ha
HEKOTOPbIX MOAENAX OTEYECTBEHHbIX Fa300a/1/I0OHHbIX YCTaHOBOK.

[03aTop rasa No3BoNseT peryiMpoBaTb KOIMYECTBO rasa (KauyecTBO CMecn)
Npv 0T60Pe MOLLHOCTM fBuratens, T.e. Npy ABUMXXEHM aBTOMOOUIS.
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Puc. 5.33. lo3npytoulee yCTPOWCTBO:
1 — peryniMpoBOYHbI BUHT; 2 — Harpy3o4Has rnpy>xuHa; 3 — KpbILLIKa;
4 — 00O3MpYHOLWWIA WITOK; 5 — KONNadvok; 6 — Kopnyc; 7 — MembpaHa

[l1031poBaHMe ra3a OCYLLECTBASETCA B A03MPYHOLLE SKOHOMAi3epHOM
ycTpoiictBe (puc. 5.34), KOTOpPOe MO3BO/ISIET PErynMpoBaTb KauyecTBO
ra3oBO3/yLUHON CMeCHM B COOTBETCTBUM C (DU3UKO XUMUYECKUMW CBOI
CTBaMM ra3o06pasHOro Ton/mBa 1 pexxnmamMm paboTbl ABUTaTENS.
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Pwuc. 5.34. lo3npytoue 3KOHOMa3epHoe YCTPOMCTBO MHEBMATNYECKOr0O TUMa:
1, 2 — XKMKepbl 3KOHOMUYHOW MU MOLLLHOCTHOW PeryimpoBokK; 3 — K/anaH
3KOHOMaW3epa; 4, 6 — NPY>XMHbI KnanaHa 1 3KoHoMaw3epa; 5 — membpaHa;

CM/IOLLHAaA CTPe/iKa yKa3blBaeT NOCTOSAHHYIO Nnojavy rasa,
LUTPUXOBasA — AOMOSTHUTENbHYIO
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Nojayy rasa perynmpyroT TakuMm 06pa3oM, 4YTOObl Ha YaCTUYHbIX
Harpy3kax fsuraTtenb pabotan Ha 00efHeHHbIX CMEeCcsX, MO3BONAKLLNX
NOMYYNUTb HaUNYULLYH) 3KOHOMWUYHOCTb U MUHUMa/IbHYH) TOKCUYHOCTb
oTpaboTaBLmMX ra3os. [py NOIHOM OTKPbLITUM APOCCE/IbHbIX 3aC/IOHOK A/
NO/ly4YeHN MaKCUMa/IbHOM MOLLHOCTM [BUratens ropwyass CMecb C
NMOMOLLLbIO 3KOHOMaIA3epHOro YCTpOMCTBa oboratlaeTcs.

B [o3upytolle 3KOHOMa3epHOe YCTPOWMCTBO MHEBMATUYeCcKoro Tuna
(cm. puc. 5.34) BXOAAT >XKUKIEPbl 3KOHOMWUYHOM M MOLLHOCTHOW pery
JIMPOBOK, K/arnaH, memopaHa 1 npy>nHa sKoHoMan3epa. Y npas/ieHne 3KO
HOMaM3epoOM OCYLLECTB/IAETCA pa3pedkeHneM, CO34aBaeMbiM BO BIMYCKHOM
Tpy6onposoae. Mpn BbICOKNX 3HaYeHUAX paspexeHna (16,5 66,5 klMa) Bo
BMYCKHOM TpybonpoBode, 4YTO COOTBETCTBYeT paboTe [ABuratena Ha
XO0JIOCTOM XOZY, M YaCTUYHbIX Harpy3kax MembpaHa 5, npeojonesas ycunive
NPY>XNHbI 6 3KOHOMai3epa, npornbaetcs, N KnanaH 3 3KOHOMai3epa nog
[encTBMEM NPYXXMHbI 4 HAXOAUTCA B 3aKPbITOM MOMOXKEHNN. B 3TOM cnyyae
ra3 B [fBurate/l MOCTynaeT TOJIbKO 4epe3 >KUKAep 1 3KOHOMWYHOM
PerynupoBKMU.

Npu 60/1€e HU3KMX 3HAYEHUSAX Pa3pPeXXKeHUs BO BIMYCKHOM Tpybomnpo
BoZe (NMosHble Harpy3kn apuraTtens) npy>XkuHa 6 sKoHomali3epa OTKpbIBaeT
KnanaH 3 1 JONOMHUTENIbHAA MOpPUUA rasa vepes XKUKIep 2 MOLLHOCTHOWM
PerynupoBKM MOCTynaeT B ABuratesib. Ha MOMEHT BK/IHOUYEHUS MHeBMaTw
4eCKOro 3KOHOMam3epa B/IMSET paspedkeHue nepes KnanaHoM, KOTOPOe, B
CBOIO 04epespb, 3aBUCUT OT pacxofa rasa.

Mo xapakTepucTmke akoHomawmsepa (puc. 5.35) BUAHO, YTO C YMEHbLLIE
HMeM pacxofa rasa V. ¢ 5 M3/u npu yacToTe BpaLLEHUS KONIEHYaTOro Basa
nasuratenst n=2000 06/mMnH (Touka A Ha Kpusoidt 1) go 2,5 m%/u4; npm
n=1000 06/MnH (Touka B Ha KpuBOW 2) [ANns OTKPbITUA KanaHa
3KOHOMai3epa TpebyeTcsl MeHbllee (Ha 650 Ma) paspexkeHune. BknoyeHme
MHEeBMaTMYECKOro 3KOHOMamsepa npuv 60/1ee HU3KUX PaspexkeHnsx Ha
Ma/lbIX 4acToTaxX BpalleHMs KOJIEHYaTOro Basla BbI3blBAET oOboraileHue
roproYeit CMecu 1 CoKpaLlaeT BpeMsi pa3roHa aBTOMOOUNA.

Ha oTeyecTBEHHbIX aBTOMOOW/IAX YCTaHaBNMBAOT YHUMPULMPOBaHHLIIA
razoBblii pegyktop MK3 HAMW (puc. 5.36), TexHMYecKasi XxapakTe
PUCTMKA KOTOPOIo faHa HIKe.
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Puc. 5.35. 'padmk xapakTepnucTnK 3KOHOMar3epa npu 4actoTe BpaLleHUs
KosieH4aToro Basa gsuratensa n = 2000 06/muH (1) n 1000 06/MuH (2);
CMJIOLLUHbIE JIMHUN — NPW BbIK/THOYEHHOM 3KOHOMai3epe,
LUTPUXOBbIE — MPU BK/THOYEHHOM
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Pwuc. 5.36. Maszosbliin pegyktop MK3 HAMW:
1,5 — BTOpas 1 nepeas CTyNeHN; 2 — pa3rpy304HOE YCTPOMCTBO;
3 — JaTyMK MaHOMETPa; 4 — ceTyaTblin UNLTP;
6 — 4031pYyIOLLLEe SKOHOMAa3epHOe YCTPONCTBO
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TexHnyeckas xapakTepuctnka razosoro pegykropa MK3 HAMW

llepsas cmynenv Bmopasi cmynens

Twn knanaHoB ns0cKkue
[unameTp 0TBEPCTUA censia KnanaHa, Mm 8,5
Martepwan ynioTHeHUs KnanaHa Mac/106eH30CTOoMKasi pe3nHa
Martepwan guadgparmbol npope3nHeHHas
Mac/106eH30CTONKasA TKaHb

TonwmHa gnadparvbl, MM 2 0,35
Pabouunin guameTp gvadparmbl, MM 75 150
NepegaTovHOE YNCNO PbIYaXKHOW

nepegaym 1 3,47
FabapuTHble pa3mepbl, MM:

AnamveTp 185

BbICOTA 225

Macca, Kr 5,15

PenyKTop 06beAMHSAET B 0HON c60poYHON eanHuMLe (Y3e) NEPBYO U
BTOPYIO CTYMEHW pefyuMpOBaHUs, pPasrpy3oyvyHoe YCTPOMCTBO, CeTvaTblid
rasoBblii (UNbTP, [A03UPYIOLLE 3KOHOMAM3epHOe YCTPOWMCTBO WU AaTumK
MaHoMeTpa faB/eHns rasa. CetyaTblil ra3oBblii PUIbLTP 4 ycTaHaB/IMBaeTCA
Ha BXOfe rasa B MepBYyl CTyMNeHb peayktopa 5, rae [JaeneHue rasa
CHmWkaeTca po 0,15 0,20MIMa. [aeneHve ra3a B MepBOA  CTYMeHU
KOHTPO/IMPYHOT AUCTaHUMOHHbLIM 3/1eKTPUYECKUM MaHOMETPOM, KOTOPbIM
COCTOMT U3 AaTumKa 3 1 yKasaTesis B KabHe BOgMTENS.

Bo BTOpoOIA CTyneHn pedyKTopa AaB/ieHne rasa CHMUKaeTcs A0 6/1M3Koro
K atmoctepHomMy (0T +100 go —250 Ma). BHYTpM NonocTy BTOPOW CTYMEHN
pa3MeLLeHO pa3rpy3o4Hoe YCTPOMCTBO 2 MHEBMAaTU4YeCKoro Tuna, coeam
HEeHHOe C BMYCKHbIM TPyOOMpoBOAOM ABUraTens. YCcuime KOHUYECKOW
NPY>XWHbI YCTPOIACTBa, [AECTBYIOLLEe Ha MemOpaHy BTOpPOM CTyMeHU
pefyKTopa, HerlTpann3yeTcs npu co3faHnum B Hem paspexxkeHns 0,8—1 klla.
N3 BTOpoOi CTyneHW peaykKTopa ras noctyrnaeT B A03UPYIOLLE IKOHOMAM
3epHOe YCTPOMCTBO 6, OTKyAa uYepe3 [O3UPYIOLLME LWaibbl N BbIXOAHOM
naTpyboK Hanpas/fsieTca B cMecuTeNb. Jo3upytowme wWanbbl NogobpaHbl
ONA KKAOro Tuna [ABuraTens WUCXoAa W3 MOJyYeHUS MakCUMalbHOM
MOLLHOCTW MPU MOMIHOM OTKPbITUW APOCCe/IbHbIX 3aC/IOHOK (MOLLHOCTHasA
PerysiMpoBka) M Hauaydwen TOMIMBHOW 3KOHOMWYHOCTM nNpu paboTe
ABUraTeNsa Ha 4aCTUYHbIX Harpys3kax (3KOHOMWYHas perynuposka). IMpo
XO[Hble CeYeHUA [O3VPYHLMX LWanb 3aBUCAT TakXke OT BUAA NPUMeHse
Moro Tonnmea. OCHOBHbIM TpeboBaHMeM, NMpeabsBAsSeMbIM K paboTe aBToO
MOGW/IbHOI0 ra30BOro peayKTopa, ABAAKTCA Masible KonebaHUA BbIXOAHOMO
[aBNeHns rasa npu pabote asuratens B pas/iMyHbIX peXxmmax. 3HavyeHue

205



BbIXOAHOIro pAaB/IEHUA WUNN pPa3peXXeHnAa B MNEPBYHO o4Yepenb 3aBUCUT OT
M3MEHEHNA NaBJ/IEHUA Ia3a B 6anoHe.

Mpy yMeHbLUEHUWN [aBfeHUA rasa pe3Ko BO3pacTaeT paspexxeHne BO
BTOPOW CTYMEHWN pefyKTopa 1 nagaeT MoLHOCTb agsuratens (puc. 5.37).
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Puc. 5.37. I'pathnk 3aBUCMMOCTY paspexkeHuns P, B peflyKTope (LUTPUXOBble
NIVHWN) OT JABNEHMS Py, ra3a B 6asoHe 1 NosyYasMon Npy 3TOM AeiCTBYHOLLE
MoLLHOCTM asuratenst N, (CNOLWHbIe TIMHMM) NPU YacToTe BpaLLleHWUs!
KO/IeHYaToro Basia ABurartens 7, 06/MuH:

1 - 2000; 2 — 2500, 3 — 2800, 4 — 3200

MoNHYI0 MOLWLHOCTbL ABUraTesnd BO BCEX PeXXmmax MOXKHO MOAY4YUTb
Nnwb Npwv gaBneHun rasa B 6annoHe 0,08 Mla v BbiLLe.

OpHocTyneHyatbI ra3osblii pegyktop (puc. 5.38) yctaHaBIMBalOT Ha
aBTOMOOW/ISX, paboTaloLMX Ha CXXaToOM rase. PelyKTop MMeET npeaoxpaHu
TeNbHbIAN KnanaH 10, cMrHanmM3aTop NafeHus AaBneHust 7 U AaTYMK MaHo
MeTpa BbICOKOro fassieHMA 1. NMoHWMKeHWe AaBNeHUA MPOUCXOAUT MyTem
OJHOCTYMEeHYaToro pacwmpeHns rasa. CxaTblil ra3 n3 6as110HOB MOABO

ANTCA K KnanaHy 13, KOTopbIi NpeAcTaBAsieT co60ii BTYNKY C Na3amu Ans
npoxoja rasa.
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Puc. 5.38. OHOCTYNeHYaTbIi ra3oBblii peayKTop: 1 — AaTUMK MaHOMeTpa
BbICOKOI0 [laB/IeHUSA; 2 — HOKUMHOW AUCK; 3 — TO/IKaTeSlb;
4 — perynMpoBOYHbIA BUHT; 5, 14 — Npy>XuHbI; 6 — MeMbpaHa;
7 — CUrHaIn3aTop nageHus faBfeHns rasa; 8 — nepexofHuK; 9 — BbIXOAHOW
wtyuep; 10, 13 — npegoxpaHnUTeNIbHbIV U pefyumpyroLWUin KnanaHsbl;
11 —cepnno; 12, 15 — mnbTpsbl; 16 — raika;
A, b — Kamepbl BbICOKOTO 1 HU3KOTO [laB/1ieHns

"epMeTUYHOCTbL napbl KnamnaH — ceAsio obecrneymBaeTcs AUMIOHOBbIM
ynnoTHUTENeM KnanaHa. KnanaH HaxoauTcsa NofA AaBfieHUeEM ABYX MPY>XXUH
— 14, nencTBYHOLLEN HEMNOCPEACTBEHHO Ha KianaH, n 5, ycunne KOTOPOWA
nepefaeTcs Ha KnanaH yepes ANCK 2 meMbpaHbl 6 1 Tonkartens 3. bnarogaps
TOMY, YTO yCUANE NPY>XXMHbI 5 60NblUe YCUNNA NPY>XUHbl 14, knanaH 13
OTKpPbIT, 1 ra3 yepes3 cegio 11 nonagaet B Kamepy B HU3KOro gasneHus.
Koraa gaBneHme B 3TOM Kamepe AOCTUIHeT 3HauveHust 1,2 MIa, gencreune
NPY>XMHbI 5 Ha TonkaTenb 3 npekpaTuTca M kKnanaH 13 nog AencTBMEM
Npy>XunHbl 14 3akpoetca. Npu pacxofe rasa U3 Kamepbl HU3KOro AaBfieHnsA
npoLecc pefyuUnpoBaHUA BO30OHOBUTCH. TexHM4YecKas XapakTepucTuka
O4HOCTYNeHYaToro rasoBoro pefAykKTopa BbICOKOro [aBneHUA npuBefeHa
HUKeE.
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TexHnyeckaa xapakKTepucTmka
OAHOCTYMNEeHYaToro ra3oBOro peayKropa BbICOKOIro gaB/ieHUA

MponyckHasi cnoco6HOCTL Npu JasneHnn 20 MIMa, m3/y 55
[laBneHune Ha Bxoge, MIMa:
MaKCUMaslbHOe 20
MUWHUMa/IbHOE 1,2

Pabouee naBneHue Ha Bbixoae, MIMa 1,2
HepaBHoMepHOCTbL paboyero gasneHns, Mlla 0,13

KonnyecTtso hmnbTpos 2
Martepuan ynioTHUTENA KnanaHa AndhoH
Mapka 3nnn s

5.9. Na30BbIN cMecUuTenb

[[a30Bble CMeCUTEeNIN Cny>kaT AN MPUroTOB/IEHUSA TOPHOYer CMecn U
perynnmpoBaHus ee nogaym, obecneympas TeM cambiM MosyyvyeHue 3afaHHOM
4aCTOTbl BpaLLLeHNA KOsleHYaToro Bana gsuratens. K cMecuteniam rnpeabss
NAKT Te e TpeboBaHMSA, UTO N K KapbropaTopam: OHM [LO/MKHbI 0b6ecne
4YMBaTb HAAEXHbIW MYCK ABUraTesis, yCTOMUYMBYIO paboTy ero Ha X0/10CTOM
X0Ay, MaBHbIA Nepexof C Masloil YacTOTbl BpalleHMst KOJIeHYaToro Basa Ha
XO/IOCTOM XOA4Y K Harpy304HbIM pexxumMam, NMpUeMUCTOCTb ABuratens npwu
PEe3KOM M3MEHEeHUWN Harpys3ku. [19 nosbleHNA KO3duuneHTa HanonHe
HUA N MOLWHOCTW ABUraTens CMecuTenn LO/HKHbI 061a4aTe MUHUMa/TbHBIM
COMPOTUB/IEHNEM MOTOKY ra3oBO34YLLHOM CMecw.

[a30BbI CMecUTeNb MNpefHas3HayeH ANA MNojayn rasa B BO3AYLUHbINA
NOTOK, BCacblBaeMbI B ABUraTesb.

[a30BbI/ CMeCUTE/Ib MMeeT HeCKO/IbKO BapuvaHTOB MUCMo/iHeHUsA (O4HO
[ABYXKaMepPHbIiA) 1 yCTaHaB/MBAETCA Pa3NNYHbIMM MeTodaMn (nog Kaporo
paTopoM BMeCTO TEM/I0M30/1SLMOHHOM NPOCTaBKN U Haj, KapbropaTopom,
nocne BO3AYLUHOro (unbTpa). Hanmume rasoBOro CMecuTesiss HUKaK He
B/INSAET Ha paboTy KapbropaTopa rnpu paboTe ABuratens Ha 6eH3nHe.

[a30BbIN CMecUTeNlb NMpeAcTaBNsAeT cO60M KOpPMyc C KOMbLEBbIM BHYT
PEeHHUM KaHa/loM, N3 KOTOPOro ras ro paguasabHbIM KaHanam (nepdopauns)
NoCTynaeT B BO3/4YLUHbIN NOTOK, BCacblBaeMbI B ABUraTesb.

B HeKOTOpbIX cny4vasdx ras noABoAAT B Kapb6ropatop v 6e3 1Ucnosb3o
BaHUA cmecuTens. B kopnyce kKap6ropatopa Hafd 6/10KOM ApOcCCesibHbIX
3aC/IOHOK B KaHa1aX NepBUYHON M BTOPUYHOW Kamep CBEPNISAT OTBEPCTUS U
yepes LWTYLEPbl, MOHTUPYEMbIE B 3TUX OTBEPCTUAX, NOJAETCS ras.

PefyKTOp ncnaputefnb COeAMHSAETCA CO CMeCUTesieM 4epe3 TPOMHUK
[03aTOp C PerynpoBOYHbIMKA BUHTaMMK, KOTOPbIMU PerynnpyeTcsi pacxop
rasza (Ka4yecTBo paboueit cMecKn) Ha paboumx pexxkmmax paboTbl ABUraTens
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NOCPEeACTBOM BO3JENCTBUSA Ha BE/IMYNHY Pa3peXXeHNs B MNOSIOCTU 2 i CTyne
HU peaykTopa. Kak npaBw/io, CMeCcUTe/lb B 3TOM C/lyvyae MMeeT ABYXLITY
LIEPHbI BBOZ, N YCTAHOB/IEH MeXAY BO3AYLUHLIM (OUIbTPOM U KaporopaTopoM,
T.e. Nepes pasjenieHeM BO3AYLLHOIMO NOTOKa Ha NepBUYHbLIA 1 BTOPUYHBIN. B
HEKOTOPbIX Cyyasx NPUMEHSAETCA BBOJ rasa B OAHOLUTYLIEPHbIA CMeCUTeb,
NPy 3TOM PEry/IMPoBOYHbIA BUHT TOXe OAMH W ra3 [O/DKEH MOABOAMTLCS
nepes KapobropaTopoM [0 pasfefieHuss MOoTOKa B MEPBUYHYHO U BTOPUYHYHO
Kamepbl (HanprmMep B BO3AYLUHbIA (PUIbTP).

CyLeCcTBEHHbIM OT/INYMEM PaboThl ra3oBOro cMecuTenst oT Kapb6ropa
TOpa SABNSAETCA TO, YTO TOMN/IMBO B HEM He MCNapsieTcs, Tak Kak nojaeTcs B
Hero y>ke B MapoobpasHOM cocToAHuW. [logaya rasa B CMeCUTe/lb B
OLVHAKOBOM C BO34yXOM arperaTHOM COCTOSAHWUM MO3BOJISET BbIHECTU
A03UPYIOLLIME 3N1EMEHTbI B OTAENbHbIA 6/10K N 06beAUHUTL NX C ra30BbIM
pefyKTOpPOM, YNPOCTMB KOHCTPYKLMIO CMeCUTENS.

Kpome TOro, cmecutenu rasa He TpebyroT YCKOPUTESIbHBIX YCTPOICTB, Tak
Kak npu pe3koM OTKPbITUW 4POCCeIbHbIX 3aC/TOHOK 419 YBe/IMyeHUs oTbopa
MOLLHOCTWN ABUratens pacxof rasa pacTeT MponopuMoHasibHO pacxomy
Bo34yxa. NoABoA rasa B CMecUTe/Ib MOXKET MPOU3BOANTLCA Yepe3 rasoBble
(QOPCYHKN Unn nepudepuinHo (Yepe3 OTBEPCTUS B Y3KOM CEYEHUU
Andhdoysopa). MasoBble POPCYHKN MOTYT ObITb PacrosfioXeHbl NGO B Y3KOM
YyacTu anddysopa, NMM60 Mexay Andgy3opom 1 APOCCe/bHOM 3aCNOHKOA.
MNoaBoA rasa 4yepes3 (POpCyHKWU yBennumBaeT rMapaB/IYecKue MOTepu Mo
CpaBHEHWIO C nepudepuiiHbIM BBOAOM, HO NO3BOISAET NOMYYNTh YA0BNETBO
puTefibHble AMHaMUYecKne KadecTsa apuratens. NMepudepuiiHblii BBOA rasa
obecrieymBaeT BbICOKYHD 3KOHOMWYHOCTb ABuUratensds W YMeHbLUeHWe
TOKCWMYHOCTW O0TpaboTaBLUMX ra3oB.

Onsi ra306an10HHbIX aBTOMOOMNEN, paboTaroWmMxX Ha CXKMPKEHHOM rase,
NPUMEHSAIOT [ABYXKaMepHbIA, BEPTUKa/IbHbIN, C NajalowymM noTOKOM ropro
4yel CMecu U napannefibHbIM OTKPbITUEM [4POCCe/IbHbIX 3aC/IOHOK ra30oBblid
cmecutens CIM 250, uMmelowmnii pasnuyHble moagndmkaumn (tabn. 5.4).
Moganurkaummn pasnnyarTcs NPMBOLOM LPOCCe/IbHbIX 3aC/IOHOK U gnameT
poM any3o0poB. OCHOBHbIe TOM/IMBOLO3UPYHOLLNE 3/1EMEHTbI CMeCUTeNeNn
O[IMHAKOBbI N KOHCTPYKTUBHO 006beMHEHbI C ra30BbIM PeayKTOPOM.

B kopnyce 11 rasosoro cmecutens (puc. 5.39) pacnonoxeHbl fAge
ApoccesibHble 3acnoHku 10, ABa CbeMHbIX Auddy3opa 6 1 gBe rOPU30H
Ta/IbHble rasoBble (OpcyHKM 5. [Onsa ob6oraweHus cMmecu Mpu nycke
ABUraTens B CMecuUTesle MMEKTCS BO3AYLUHble 3aC/IOHKM 4 C aBTOMaTtwu
4YeCKMMU K/ianaHaMu, KOTopble UCK/IYaoT BO3MOXXHOCTb MepeoboralleHuns
roproYenn CMecu.
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Ta6bnuuya 5.4

OCHOBHbIE faHHble MogMdmKaumii razosoro cmecutena CI 250

YacToTa
Mogensb LnameTp Pasmep BpaLleHus
oBana LnameTp
aBTOMOOW/T | CMECUTESbH < KOJIeH4aToro Basa
BO34yLWHOWN | anddoy3op
A bIX Kamep, Agurartens rno
rOp/I0BUHBI, 0B, MM
(aBTOOYCA) MM OrpaHUYmnTENIO,
MM
06/MVH
31J1 138 31 3100**%°
A3 53 07 29 3200—3400
J1IA3 695H 36 65 58 31 3100+ 150
JInA3 6671 33

MpumeyaHne. BKIOYeHNe APOCCENbHLIX 3aC/IOHOK ANS BCEX MoAMgMKa
LMIA — napannensHoe.
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Puc. 5.39. lazoBblii cmecutens CI 250:
1 — orpaHnunTeNb; 2 — BXOAHOW NaTpy60K; 3 — 06paTHbIN KanaH;
4 — BO3/yLUHas 3aC/I0OHKa; 5 — razoBas pOpPCyHKa; 6 — andysop;

7 — WITyLiep BXO/ja ra3a B CUCTEMY X0/10CTOr0 X0/ia, 8 — PeryniMpoBOYHbIA BUHT
o6LLen nogaym rasa B CUCTEMY XOJI0CTOM0 X0A4a; 9 — peryIMpoBOYHbIA BUHT
Nnofayu rasa B CUCTEMY XOI0CTOr0 X04a Ha MUHUMa/IbHbIX 060p0Tax ABUrarTesns;
10 — gpoccenbHada 3ac/oHKa; 11 — Kopnyc

—t—a
—

Bo BxoAHOM naTpybke 2 pacnosioXkeH 06paTHbIi KnanaH 3, KOTOpPbI
nepeKkpbIBaeT Nogavy rasa B OCHOBHYH CUCTeMY Mpu paboTe ABuraTens Ha
XO/I0CTOM XO4Y W MpefoxpaHseT peayumpytoLlee YCTPOMCTBO OT MPOTUBO
[laBNieHns Mpu 06paTHbIX BCrbIWKax B ABuratesie. ogady rasa B cuctemy
XO0MI0OCTOr0 X04a PEerynupyroT BUHTaMu 8 M 9, KOTOpble PacnosioKeHb! B
KpbILLKe KaHa/10B CUCTEMbI XO/I0CTOr0 X0/a.

Kpome TOro, Ha cmecuTenie pacronioXXeH UCNOMHUTENbHBIA MeXaHU3Mm
orpaHnymTens 1 4yacToTbl BpaLleHWA KO/IeHYaToro Bana ABurartens.

a3oBbIN cmecuTenbs CIT 250 npegHasHayveH 47151 COBMECTHOW paboThl C
pegyktopom MK3 HAMW (puc. 5.40). OcHoBHasa nofava rasa oCyLlecTB
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NAETCA O3UPYIOLLE 3KOHOMAa3epHbIM YCTPOIMCTBOM 8 yepes rasonposog, 7,
obpaTHbIN KnanaH 2 M ra3oBble (DOPCYHKM 1, KOTOpble pacnosioXkeHbl B
Y3KOM ceyeHun auddpysopos 14. [ns ycTonumsoi paboTbl gBuraTens Ha
XO/I0CTOM XO4Y W NNaBHOr0 rnepexoja Ha Harpy304HbIN PeXXMM B CMecUTesie
MMEETCA CreunasibHasa cucTemMa C ABYMS BbIXO4aMW rasa B KaXayto
CMECUTE/IbHYHO Kamepy.

I
f

ikt
(g

AT T T T
==
s
il s
| ' o &S
e TLErn &8
1| -------------------- e ’ﬂ"‘%ﬁ =t
- s _"-I'JI J‘.‘. , ’
Lt G il
[ el
| b
| i
|
I

E e | |

~

Puc. 5.40. Cxema coejJMHEHNSA ra30BbIX KaHa10B CMECUTESIA U peayKTopa:
1 —razoBasi JOPCYHKa; 2 — 06paTHbIN KnanaH; 3 — ApoccesibHasA 3aCNOHKa;
4 — 0TBEepCTUA NPAMOYTO/IbHOI0 CeYeHUs; 5 — Kpyr/ble 0TBepCTUS,
6, 9,12, 13 — rasoBble KaHaJ1bl CUCTEMbI XO/IOCTOr0 X04a; 7/ — ra3onpoBoj,;
8 — 1031pytoLLLe SKOHOMai3epHoe YCTpPoncTBo; 10; 11 — pery/iMpoBOYHbIE BUHTbI
noja4yu rasa B CMCTeMY XOJI0CTOro xoaa; 14 —anddpysop

Npwn paboTe ABurartenst Ha X0/1I0CTOM X04y C MUHUMa/IbHOM 4YacTOTOW
BpalleHMss KOMeHYaToro Basia 06paTHbIA KnanaH 3akpbiT, OTBepCTUS
NPAMOYTr0/IbHOTO CeveHUsa 4 HaxoaATCA B 30HE HU3KOro paspexxeHus u ras
BBOAUTCA TONIbKO B 3a4POCCE/IbHYI0 MOJSIOCTb CMECUTENIbHbIX KamMep 4epes
Kpyr/ible 0TBepCcTMA 5. KoMyecTBo rasa perynupytoT BuHToM 10. Bo3ayx B
3TOM C/lyyae MOCTynaeT yepe3 LWean Mexay ApoccesibHbIMY 3aC/IOHKaMU 1
CTEHKaMU cMecuTeNbHbIX Kamep. Npu OTKPbITUX APOCCeNbHbIX 3aC/I0HOK
NPAMOYTo/ibHbIE OTBEPCTUA 4 MEepPexoidaT B 30HY BbICOKOI0 paspexkeHus,
yepes HMX HauYMHAEeT MocTynaTb ra3 M YyacToTa BpaLleHMA KOJIeHYaToro Bana
apuratens ysennumsaetcs. OOLLyH0 nofayy rasa B CUCTeMy X0/I0CTOro Xo4a
perynmpytoT BUHTOM 11.

C yBenn4yeHMEM 4acToTbl BpaLleHUA KOJIeHYaToro Basla paspedkeHune B
Andhdhy3opax yBeNMUMBAEeTCA W OTKPbIBaeTCA 00paTHbIA  KianaH 2,
obecneumBasi OCHOBHYIO Mofayvy rasa. Haubonee nnaBHbIA nepexop OT
XOJIOCTOr0 X04a K Harpy3ouHbIM peXxmmaM MOXET OblTb AOCTUTHYT Mpu
oTbope rasa B CUCTEMY XOJIOCTOIMO X0fJa M3 MOMOCTU pefyKTopa, pacno
JIOXKeHHOW [0 LO3MPYHOLLEro YCTPOMCTBA, T.e. HEMOCPELACTBEHHO U3 BTOPOW
CTyneHu pefykTopa. OgHaKo Takoe NUTaHWe NPMBOAUT K nepeoboratleHnto
roproyeit cMmecu npu pabote auraTens B peXXuMme Xo0/0CToro xoga. Ecnm

211



OCYLLIeCTBNATbL OTOOP rasa M3 MosiocTu 3a A03UPYHOWMM YCTPOUCTBOM, TO
YXY/LLIAeTCA Ka4eCTBO paboTbl ABUraTesis Ha NepexoaHbIX pexxnmax. B cBa3n ¢
3TUM ras B CUCTEMY XOJI0CTOr0 XoJa CMecuTena nogaeTcs no KaHany 9 n3 no
JTOCTW, PacrosioOXKeHHOM A0 A03UPYIOLLEro YCTPOMCTBA, U NO KaHanam 7 u 12 —
13 NOJSIOCTW, PACMONOXKEHHOM NOC/IE HETO.

ONa ynydweHns nycKoBbIX KayecTB razobanfioHHbIX aBTOMO6GMein npu
oTpuLaTeNIbHbIX TEMMNepaTypax npefHasHa4yeHa nyckoBas TONIMBHasA cMcTema
C 3MEKTPOMarHUTHbIM KnanaHoMm (puc. 5.41). OcobeHHOCTb ee paboThbl
3aK/104aeTCA B 060raleHn ra3oBo3ayLLUHON CMecy Npu MycKe ABUrartens 3a
CYET nojayu rasa B cMecuTtenb nofd aasneHwvem 0,1 0,15 MTlla. Nogaya rasa
OCYLLIECTB/ISIETCA M3 MEPBOM CTYMEHW razoBoro peaykropa 1 no Tpy6ornpo
BoZaM 2 1 4 B KnanaHHy KOPobKy 5 cmecuTens. Ynpas/ieHne nojayven rasa
NPoOV3BOAUTCA C MOMOLLBIO 3N1EKTPOMArHMTHOro KnanaHa 3. KnanaH BK/O
yaloT Npu NPOKpPy4dMBaHUK ABUraTenia N BbiKIYaroT Yepe3 10 15 ¢ nocne
Hayana ero pabotbl. CucTema obecrnevymBaeT HaAeXHbIii NYCK ABUraTens Ha
NnapoBoWi (ha3e rasa npu Temneparypax 4o —20 C.

Puc. 5.41. lNyckoBas TON/IMBHAaA CUCTEMA C 3/IEKTPOMArHUTHLIM K/lanaHoM:
1 — nepBas CTyrNeHb ra3oBoOro peayKTopa; 2,4 pr6onp0|39,qb|;
3 — 9/IEKTPOMarHUTHbIN KnanaH; 5 — KanaHHasi KOpooKa; 6 — ra3oBblil CMECUTESb

5.10. Kap6topaTopbl-cMecuTenu

KOHCTPYKTMBHO rasoBble CMECUTENIN MOTYT ObITb 00beAMHEHbI C Kap6to
paTopom B Kapbropatop cmecutenb (puc. 5.42), uTo AaeT BO3MOXHOCTb
ObICTPO NepPeBOANTL YHUMLMPOBaHHbIN ABUraTe b, paboTatoLLnii Ha rase u
6eH3KHe, C 04HOro B1a TOMN/MBa Ha Apyron.
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Puc. 5.42. Kap6topatop cmecutens K 22K:
1 — nnacTuHa gndysopa; 2 — NnaTpyoboK 4719 BBOAA rasa ¢ (popCyHKOIA;
3 — npucnocobneHne ansa BbIKAKYEHNA NACTUH Anddysopa;
4 — perynmupoBOYHbIA BUHT; 5 — WITYLEP 418 NoJaym rasa B CUCTEMY XO0CTOro
X04a; 6 — rasosas npocTaBKa

CnenyeT OTMETUTb, 4YTO Yy Kapb6lopaTopoB cmecuTenen aAmddy30psbl
nogobpaHbl AnA paboTbl ABwuratens Ha OeH3uHe. 3TO0  CHWMXKaeT
KO3(D(MULMEHT HAMNONHEHNSA U MOLLHOCTb ABUraTesnis npm paboTte Ha rase no
CPaBHEHMIO C UX 3HAYEHNSAMW NPU UCMONb30BAHUM ra30BOro CMECUTENA.

Kap6topatop cmecutens K 22K (cm. puc. 5.42), ycTaHaBNnMBaeMbli Ha
razobanioHHbIX aBTOMO6MNSAX cemeinicTBa A3 52, BbINOMHEH Ha 6a3se
Kap6topaTopa K 22 1 cocToUT M3 NMornaaBKOBOW Kamepsbl, ra30BOi NPOCTaBKU
N CMecuUTeNlbHOW Kamepbl. [a3oBasd MpocTaBka 6 MMeeT naTtpybok 2 c
(hopCyHKOI ANnsa BBOAA rasa, WTyLEp A5 Nofayvm rasa B CUCTEMY X0O/10CTOro
xofda 5 mn npucnocobneHne 3 Ans pasaBudkeHUs (BbIKHOYEHUA) YNpyrux
niactuH amddysopa 1 npu paboTte gBurarens Ha rase.

MNpu pasgsmdkeHUN ynpyrnx nnactuH audgdysopa MckIoYaeTca BO3
MO>XHOCTb NnepeoboralleHns ra3oBo3ayLLHOA CMECU Ha Harpy30UHbIX PEXN
mMax paboTbl asurartensd. ogayy rasa B CUCTeMY XO/10CTOr0 XoAa pPerynu
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pylOT BUHTOM 4. KapbropaTop cMecuTeslb 0b6ecneynBaeT rnonyveHne BbICO
KMX MOLLHOCTHbBIX M 3KOHOMMUYECKUX MOKasaTesieh apurartens npu pabote
Ha rase nnu 6eH3nHe.

Kap6topatop cmecutens K 91 (puc. 5.43), ycTaHaBNMBaeMblii Ha aBTO
mobune 3VJ1 138A, paboTaloLleM Ha CXATOM rase, — AByXKaMepHbIN, C na
[aloLmMm NOTOKOM CMecCWu, BbIMOSIHEH Ha 6a3e KapbropaTtopa K 88. OH co
CTOUT M3 ra3oCcMecuTeNIbHON MPOCTaBKMW, MOM/IaBKOBOM Kamepbl Kap6iopa
TOpa U CMeCUTeNIbHOM Kamepbl, KOTopas UMeeT 6eH3UMHOBYIO U F30BYHO0 CUC
TeMbl X0/10CTOro xoaa. MasocmecnTenbHas NpocTaBKa KPennTcs K BepXHeEMY
hnaHuy nOMNNaBKOBOM KaMepbl, ra3 B Hee MOCTynaeT 4epe3 KoOpmnyc
obpatHoro knarnaHa 3. VicTeyeHue rasa B MPOCTaBKe MPOUCXOAUT 4epes
KO/IbLIEBYIO LLESIb.

Puc. 5.43. Kap6topaTtop cmecutesnb K 91:
1 — BUHTbI Ka4eCTBEHHOM PeryiMpoBKM CUCTEMbI XO/I0CTOr0 Xo4a Ha 6eH3nHe; 2
— Tpy6Ka X0N0CTOro XoA4a; 3 — Kopnyc 06paTHOro KanaHa;
4 — nepexofgHUK cMecuTenb; 5 — Kapbropatop; 6 — BUHT 06LLIEN NoAayn rasa
B CUCTEMY XOJI0CTOr0 X0Aa; 7 — Pery/iMpoBOYHbIf BUHT No4ayn rasa B CUCTEMY
XO0/10CTOr0 X0fa Ha MMHUMa/TbHbIX 060pOTax ABUraTens
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B cuctemy xonoctoro xofa ras nonagaet M3 Kopryca 06paTHOro
KnarnaHa vepe3 TPy6Ky X0/10CTOro Xoda 2 1 KnanaH CMeCUTE/IbHOM Kamepbl.
PerynmpoBaHue CUCTeMbI XO/10CTOr0 Xo4a nNpu paboTe ABurarens Ha rase npo
N3BOAUTCA BUHTOM 00LLUen nogaym rasa 6 (perynmpyercs KOMMYeCTBO rasa,
Nnpwv KOTOPOM ABUraTe/ib pa3sBuBaeT YacToTy BpawleHnsa 1300—1400 06/MnH)
N BUHTOM MNofayn rasa 7 npyv MUHMMa/IbHOW 4acTOTe BpalleHUsi KOoseH
yatoro Basia. PerynmposaHve MUHUMa/IbHOW YCTOMYMBOM YaCTOTbI BpaLle
HWA KOJIEHYATOro Bania peKOMeHAYeTCs COBMELLATb C 3aMEPOM TOKCUYHOCTHU
0TpaboTaBLUMNX ra3os.

Kap6topaTop cmecutenns K 126[] ycTaHaB/iIMBalOT Ha aBTOMOOWIIe
A3 52 57, paboTatowleMm Ha cxatoMm rase. OT Kapb6ropaTopa CMeCUTESS
K 91 OoH OoT/iIMyaeTcs Tem, YTO B LeNsX paumoHanbHO KOMMOHOBKWU €ro
ra3ocMecuTe/IbHasA NPOCTaBKa PacrosioXkeHa Mexay nonjaBKoBon U CMecu
Te/IbHOWN KaMepamu.

5.11. PGSGpBHaFI cuctema nutaHuAa geuratena 6eH3NHOM

Ha ra3o6as1/10HHbIX aBTOMOOUNAX C ra3oBbIMU ABUraTeNSAMI LOMYCKaeT
CA KpaTKoBpeMeHHas paboTa pguratens Ha OeH3uHe. [Ona 31O uenn
nMeeTcA pesepBHas cuctema nNutaHusa (puc. 5.44). BeH3VH CcoaepXXUTCA B
TON/IMBHOM 6ake 5, KOTOPbIA MO KOHCTPYKUMN MOXET ObITb CTaHAAPTHbLIM
NN cneunasnibHO N3roTOB/IEHHBIM A1 ra30BoM MogndMKaumm asToMOGUNA.
B KOHCTPYKUMIO CUCTEMbI MNTaHNS BXOAAT 00bIYHbIE /19 aBTOMOOWNSA Y3/1bl U
[eTasIn: KpaH TOM/MBHOIo 6aka 6, ouIbTP OTCTOMHMK 4, TOMMBHBIA Hacoc 1,
TPY6ONpPOBOAbI, a TaKkKe creyyranbHble Y3/bl — NpocTaBka 3 N Kapbropartop 2
mopg. 11.1107.

[NpocTaBKa, yCcTaHaB/MBaemMas Mexy rasoBblM CMecUTesleM U BMYCK
HbIM TPYOOMpPOBOAOM, SIBNSETCA NEepexofHbIM 3/1IeMEHTOM ANS Mpucoeamn
HeHUs KapbropaTopa K gBurarerto.

Kap6ropaTtop moa. 11.1107 (pwuc. 5.45) npeactaBnsieT coboi oAgHOKamep
HYI KOHCTPYKLMIO AnagparMeHHOro Tmna ¢ ropusoHTasIbHbIM Pacrosioxe
Huem anddysopa. B uenbHonuMToM Kopnyce 15 kap6ropaTopa MMEKTCHA
ropsioBuHa, anddysop 3 1 cmecuTenibHas Kamepa. B ropsosuHe pacnosio
YKEHa BO3AyLUHasA 3ac/ioHKa 1 ¢ aBTOMaTM4YeCKMM KanaHoM 2, a B CMecu
TeNbHOW Kamepe — ppoccefibHas 3acnoHka 4. B kap6iopaTope Takke
MMEITCA OCHOBHOE TOMJIMBHO [03UpYloLLee YCTPOMCTBO M CUCTEMA XO
JIOCTOro xopa.

Mpn paboTe KapbropaTopa 6eH3MH, NoJaBaeMblii HACOCOM, NOABOANTCS
yepe3 BXOAHOW WTyLep 12, ceTyaTblil unbTp 5 1 BNYCKHOI KnanaH 11 B
NoNoCTb Haf Anadparmoii 9. IMopg fercTBreM paspexxeHus B anddysope 3
obpaTtHbIn KnanaH 10, pacnosioXKeHHbIN Hag AnadparmMoin, OTKPbIBAeTCA U
TONJ/IMBO Yepes rNaBHbIN XXNK/ep 6 MOCTYNaeT B CMECUTENbHYIO KaMepy.
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Puc. 5.44. PesepBHas cucTeMa NUTaHWs ABUraTeNst 6eH3MHOM:
1 — TonnMBHBbIN Hacoc; 2 — Kap6topaTop Mo, 11.1107; 3 — npocTaBKa;
4 — nNbTP OTCTOMHUK; 5 — TONNMBHBIN 6aK; 6 — KpaH TONJIMBHOro 6aka

CucTeMa XO/I0CTOrO XOfAa BK/HOYaeT B cebs TOMAMBHBIA XUKnep 8,

perynupyemblii BUHTOM 7, BO3AYLUHbIA >XUKnep 16 mn kaHan 14 ans
obecrneyeHNsA NnaBHbIX MEPexofoB OT XOJIOCTOr0 X04a K Harpy30YHbIM
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Pwuc. 5.45. Kap6topatop mog. 11.1107:
1, 4 — BO3AYyLLHANA N ApoccesibHas 3acNoHKK; 2, 10, 11 — aBTOMaTUYECKNIA;
obpaTHbI 1 BNYCKHOM KnanaHbl; 3 — angdys3op; 5 — punbTp;
6, 8, 16 — rnaBHbIN; TON/IMBHbIN N BO3AYLUHbIN XXUK/EPbI,
7 — perynnpoBoYHbIA BUHT; 9 — anadparma; 12 — wryuep;
13 — aMyNbCMOHHOE 0TBEPCTUE; 14 —TON/IMBHbIN KaHan; 15 — kopnyc
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B 30He BbICOKOro fjaB/ieHUs UMeeTcs 3MYJ/IbCMOHHOE 0TBepcTue 13.

ABuratenu rpy3oBbix aTomobunein 31 138 n FA3 53 07 npu paboTe
Ha pe3epBHOM GEH3MHOBOW cUCTEME NUTaHMA pa3BuBatoT He 6osiee 40 50 %
HOMWHa/IbHOW MOLLHOCTMN.

BeH3nMHOBasA cuctema aBTOMO6WAS, 060pPYAOBaHHOIO ra3o6as1OHHOWN
CUCTEMOW, OT/INYAETCA OT 06bIYHOM HAIMUYMEM 3/1EKTPOMArHUTHOIO 6eH3M
HoBOro knanaHa 19 (puc. 5.46), KOTOPbIA NpeaoTBpaLLAeT MOCTYM/IeHWe
6eH31Ha B MOMaBKOBYIO Kamepy Kapbtopatopa npu paboTte gsuratensa Ha
ra3oBOoM TOMMBE. DNEKTPOMArHUTHbLIN KanaH ynpaenseTcs ¢ paboyero
MecTa BOAUTENA NepekoYvaTesieM pofa Tonsmea 15.

Mpn 3aKPbITOM 3NEKTPOMarHUTHOM KriarnaHe paboynii y3en 6eH30Haco
ca Haxogutcs nof 60nbLIoi Harpy3kon. [na npegoTBpalleHuss npexae
BPeMeHHOro N3HalLMBaHWS AeTaslelt Hacoca 1 pa3pbiBa MeMOpaHbl PpEKOMEH
AyeTca nNpuMeHeHWe Tpybonposoga 18 yacTMyHOro Bo3Bparta 6eH3nHa w3
IMHUN faBneHus (nocse 6eH30Hacoca) B JIMHMIO BCaCbIBaHWS.

JInHnA Bo3BpaTa A0/HKHA ObITb, MO BO3MOXHOCTU, A/IMHHEE /1 OXNaXK
[ieHns 6eH31Ha, MPOXOAALLEro Yepes Hacoc. B iMHMK Bo3BpaTa He06X04ANMO
YCTaHOBUTb XXUKep anametpom 0,6—0,8 mm. NogobHaa NuHUA BO3BpaTa
6eH31Ha TpaauLMOHHO BbIMNO/IHEHA Ha aBTOMO6UNe TA3 24,

OpHako, B c/lydae YCTaHOBKM 3M1EKTPOMArHUTHOIO KnarnaHa, JIMHUA BO3
BpaTa TOrM/MBa COEAUHSAETCA C JIMHWEN [aB/IeHUA [0 371eKTPOMarHUTHOMo
KnanaHa. JasneHue, co3gaBaeMoe 6eH30HaCOCOM MNP 3aKPbITOM 3/1eKTpOMar
HUTHOM KnanaHe, OyeT YaCTUUYHO CHUXKATbLCA 6/1arofaps HIMUMIO XKMKIepa.

b1 23 &
(G028 FA3~24)

Pwuc. 5.46. MNMpuHUnnmnanbHble CXeMbl TPAAMLMOHHOIO MOHTaXKa 6eH30MpoBoa Ha
aBTomobune F'A3 24 «Bonra» (a) 1 MOHTaXXa 6eH30MpoBOoAa Ha ABUraTesie,
paboTatoLlem Ha 6eH3MHOBOM U ra3oBom Tonnuee (6):

1 — 6eH30MNPOBOJ OT Hacoca K 6eH30MpPoBoAY; 2 — LUTYLUEP TPOMHUK
C XXUKrepoM; 3 — KapbropaTop; 4 — TPy60NpoBO/ C/INBA;

5 — 9/1eKTPOMarHUTHbIN KanaH ¢ UILTPOM; 6 — LUTYLEep YrofbHUK

B cnyyae HEBO3MOXKHOCTU MOHTaXa IMHWUM BO3BPaTa 6eH3MHA PEKOMEH
ayeTcs ANna pasrpy3ky 2/1EMEHTOB OEH30HAcoCa BbIK/UYUTL €ro npu
NOCTOSIHHO paboTe ABUraTens Ha ra30BOM TOM/IMBE, QUKCUPYS pblyar pyy
HOro NPMBOo/a Hacoca B HAYKaTOM MOJIOXKEHUN.
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DNeKTpOMarHMTHblE KnarnaHbl MNpeAHa3HadeHbl AN1s MpefoTBpalleHns
O[JHOBPEeMEHHOM paboThbl ABUraTesis Ha rase n 6eH3nHe.

DNeKTPOMarHUTHbIW KnanaH rasa (puc. 5.47,a) OTKpbIBaeT nogady rasa
NpwY MOJIOXKEHUU PYYKU NepeknyaTena poga tormea «las». B HUXKHem
CTaKaHe 3/1eKTpPOMarH1Ta KnanaHa pacnonaraetcs uabTp U3 TEXHNUYECKOW
3aMLWK UNU rohpUpPOBaHHOIO (OUNbTPOBa/IbHONO KapTOHAa M MOCTOAHHbIN
MarHuT g1 O4YUCTKM rasa 0T MeXaHUYeCKUX 1 METa/T/TMYECKNX NPUMECENA.

DNeKTPOMarHUTHbIN KnanaH 6eH3nHa (puc. 5.47,6) OTKpbIBaeT nogadvy
6eH3MHa B MOJIOXKEHMN PYYKM MNepeknovaTena poga tonamea «bBeH3nH».
KnanaH cHab)eH npucrnocobnieHneM AN PYYHOro OTKPbITUSA B Cny4ae
06eCTOUMBaHUSA 3NEKTPOCXeMbl aBTOMOOMNA (NYCK ABuratens Ha Gykcumpe
Npw paspsaXKeHHOM aKKyMYNATOpe).
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Pwuc. 5.47. DneKTpoMarHUTHbIN KnanaH rasa (a) n 6eHsuHa (6):
1 — AKopb; 2 — 3NEKTPOMArHuT; 3 — KnanaH; 4 — Kopnyc;
5 — ceTKa (ouNbTP; 6 — CTaKaH — OTCTOMHUK; 7 — MOCTOAHHbIN MarHuT,
8 — YCTPOMCTBO OTK/TOUYEHUA KnanaHa

KnanaHbl rasa u 6eH3nHa cpabaTblBatOT NPV nogaye HarpsKeHUs oT
nepeksoyaTens poaa Tonamea.

Ha peaykTope ucnaputene Takxe yCTaHOB/IEH 3N1eKTPOMarHUTHbIN Kna
MaH NycKoBoro ycTpolictea. OH npeAHa3HayeH A8 Nojayn rasa B cucTemy
HN3KOr0 [1aB/eHNs 10 CMECUTE/IS NMepPes MyCKOM X00AHOro apuratens. Ans
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3TOr0 HeobXOAMMO HaXaTb Ha PYYKY KHOMKY nepekyaTens poja
TON/IMBA.

MNepekntoyaTens poga Tonnmea (puc. 5.48) npegHasHayeH 4n1a BK/OYe
HWA B paboTy 3/1eKTPOMarHUTHOINO K/larnaHa Hy>KHOro Buja Torn/vea.

Puc. 5.48. INepekntoyaTenb poda Tonamea (a) 1 ero KOHTakTHasi YacTb (6)

[NepekntoyaTelb UMEET YeTbIpe MOMOXKEHUS PYUKU: «BeH3uH», «a3» n
[iBa MPOMEXYTOUHbIX MONOXKeHUA. Mpu nonoXxeHnn «las» HanpsXeHue
NoCTynaeT OT KAEMMHOI0 BXofa «+» yepes BbIBOf «[» Ha 3N1eKTPOMarHuT
HbI KnanaH rasa. B cnyyae Heo6xoaMmocCTW nepeBofa paboThbl ABUraTens
Ha GEH3MH PYUYKy MepeknyaTens crefyeT NoBepHYTb Ha O4MH LLETYOK Mo
4acoBOW CTpesike B MPOMEXYTOYHOe MOJIoXKeHMe. Hanps>xeHne nocTtynaet
OT KNeMMHOro Bxofa «+» 4epe3 BblBO4 «I» N «B» OQHOBPEMEHHO Ha
3NEeKTPOMAarHUTHbIE K/anaHbl rasa n 6eHsnHa. Yepes 5—8 cekyHp nonsas
KOBas Kamepa KapbtopaTopa HamosIHAeTCA OeH3UMHOM U pPy4dKYy MepeksIo
yaTens crefyeT rnepeBecTy B NOIOXKeHUE «BeH3NH».

B cnydyae nepeBoja nutaHUA asuratens ¢ 6eH3nHa Ha ra3oBoe TOM/INBO
PYUKY MEPEKNoYaTeNiIn HY)KHO MEepeBecTU B MPOMEXYTOUHOE MOJSIOXKEHME
(ogviH wenyok). Torga o6a 3/1eKTPOMarHUTHbBIX KnarnaHa 6yayT obecTtoue
Hbl, T.e. 3aKpbITbl. [Buratesnib npogomkaet paboTy Ha 6eH3unHe, Bbipabarbl
Basi ero 13 rornjaaBKoBown Kamepsbl. INpn nepBbiX c60sIX B paboTe ABuraTens
nepeksoyvaTesls HEOOXOANMO MePEBECTU B MOJSIOXKeHWe «["a3». Kpome Toro,
pyyKa repeksoyaTens UMeeT NATOe nepemMeLleHne — ocesoe. Mpy HaxaTnm
Ha Hee TOK MOAaeTCs Ha 3N1eKTPOMarHUTHbIM KnanaH NycKoBOro yCTPOMCTBa
pefyKTopa ucrnaputens.

AnekTponposogka (puc. 5.49) npegHasHaveHa AnsA NMUTaHUA 3NEKTPO
arperatoB NMOCTOAHHbLIM TOKOM HanpskeHnem 12 B. MOHTaX 3/1eKTponpo
BOLKM — OfHOMPOBOAHbIN, C 3a3eM/IeHMEM Ha KOpnyc aBToMOo6Wus,
BbINO/IHAETCA N30/IMPOBaHHbLIM MPOBOAOM, pa3peLleHHbIM A1 MOHTaXKa Ha
aBTOMOOUIe. DMeKTPOMNpPoOBOAKa [0/DKHA WMEeTb HafeXXHble KOHTaKTbI,
MOIHOCTBIO UCK/OYalolWmne ucKpeHne. He ponyckaetca coefvHEHUe
NMPOBOLOB BPYYHYIO METOLOM KCKPYTKU».
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Puc. 4.49. DneKTprUYecKne CXeMbl CUCTEMbI MUTAHUSA C MYCKOBbIM YCTPONCTBOM
(2) 1 3NeKTPOHHbIM 6/10K0M (6):
1 — nepekntovaTesib poda TonvBg; 2, 4, 6, 9 — 3N1eKTPOMarHUTHbIE KanaHbl
COOTBETCTBEHHO 6eH3MHa, ra3a, NyCKOBOro yCTPOMCTBA U OTCEYKM rasa;
3 — KaTyLlKa 3aKuUraHus; 5 — pegyKTop ucnapuTesib; 7 — 3N1eKTPOHHbIA 610K
ynpaB/fieHns; 8 — faTYMK YacTOTbl BpaLLeHUs

DNEeKTPOHHbIV 610K ynpaBieHs 06ecreunBaeT CneaytoLye onepauyn:

— aBTOMaTUYeCKOe OTKPbITME 3MEKTPOMAarHUTHOrO KanaHa rasa Wu
NMYCKOBOI0 KnarnaHa peayKropa;

— 3aKpblTMe 3TUX KanaHoB 4epe3 2 CeKyHAbl MOC/e BbIK/IHOUYEHNSA
3aKUraHns, ecnum aBuratenb He 3anycTuncs;

— noagepxaHme B OTKPbITOM MOSTIOXEHMN HEOOXOAMMbIX KlanaHOB npw
paboTaloLem asuraTersne.

Tpy6bonpoBoAbl, WNAHTX N APYTMe 3NEMEHTbI CAYXKaT ANs MOHTaXKa
ra3oBoM annapatypbl B ra3obajiloHHOM CUCTEMe MUTaHWA [ABUratens
CXMKEHHBIM HE(DTAHBIM Fa3om.
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Tpy6onpoBoAbl, NPUMEHSIEMbIE ANA MOHTaXa CUCTeM, MefHble. OHU
[0/DKHbI ObITb YIOXKEHbI N HaIEXKHO MPUKpPEr/ieHbl K Ky30BY asToMoouns. B
MecTax pe3Kux n3rnboB, nepexoja U3 0Tceka B 0TCeK TPYOOMPOBOL AO/KEH
ObITb 3alUMLLEH MPY>XWHHOW CTa/IbHOM OMMETKOM NN60 Pe3VHOBbLIM WU
N71acTMaccoBbIM pyKaBoM. B mMecTax coefJMHeHNS C arperatamu Tpy60npoBog,
[JO/DKEH WMeTb O4HOOBGOPOTHYH Civpasib, KOTOpas BbIMOMHAET POSib
TemrepaTypHOro v BUGPaLMOHHOro KOMMEHCaTOPOB.

LLinaHrM u pykasa, MpUMEHSIEMble Ha JIMHUM BbICOKOrO [aB/ieHUs,
[0/MKHbI BbITh UCMbITAHbI HA JaBneHne He MeHee 4,8 MIMa (48 krc/cv?) u
NMETb MET//IMYECKYIO OMJIETKY. Ha SIMHUM HW3KOro AaBfeHUA LUMaHTU W
PyKaBa [I0/HKHbI ObITb UCMbITaHbl Ha JaBneHve Ao 0,2 MMa (20 krc/cm?) u
ObITb TaKXKe B MET/I/INYECKON onsieTKe. OHU He JO0/MKHbI MMETb NOPEe30B U
TPELUVH.

[03aTop CMecuTeslb rasa, ycTaHaB/IMBaeMblii Ha ras3ofmn3esibHbIX aBTO
mMobunax cemenctea KamA3, 06beanHSAeT B OAHOM O/I0KE CMecuTeNb U
[03aTop rasa.

[o3atop rasa (puc. 5.50) 06beaAnHEH B 04HOM Kopnyce ¢ anadparmeH
HbIM MeXaHWU3MOM OrpaHMUYeHNA Nogadn rasa.
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Pwuc. 5.50. [lo3aTtop rasa (a) n cMmecuTenbHOE YCTPOWCTBO
(6) posatopa cmecutens asurartend KamA3:
1 — mem6paHa; 2 — pblyar NprUBoAa APOCCe/IbHOMN 3aCNOHKMU;
3 — Ba/IMK BefyLLNiA; 4 — 3aCNOHKa ApoccenbHas; 5 — anddysop; 6 — kopnyc
CMecuTens; 7 — 0TBepCTMA AN nojaym rasa

YnpaBneHve NPUBOAOM [POCCENbHOM 3aCNOHKM OCYLLECTBNSIETCA C
MOMOLLbHO aKceneparTopa.

[lo3aTop ob6ecneunBaeT perynvMpoBaHne KoM4yecTea rasa, nogaBaeMoro
B CMECUTENb U3 PeflyKTopa HU3KOro AaBNeHUs], B 3aBUCUMOCTM OT Harpy3Ku
ABUraTensi U aBTOMATUYECKM YMeHbLUAeT nojadvy rasa npu AOCTVKEHUW
ABUratenieM MakcuMasibHOM 4acToTbl BPaLleHUs Bana.

221



YnpasneHne paboToi gnadparMeHHOro MexaHm3ma ocyLLeCcTBNAETCA C
MOMOLLIbHO 3/1IEKTPOMHEeBMOK/1anaHa.

Kopnyc cmecutens npeactaBnisieT cobom umnmHap ¢ anddysopom Tmna
conna BeHTypu. BHYTpr anddy3op MMeeT KOJbLEBON KOIIEKTOP NOABOAA
rasa yepes pagmasnbHble OTBEPCTUA.

B rasoamsenbHbix aBTomMobOuniax KamA3 nogorpeB KII ocyulecTs
NAeTCA 3a CYeT TEMOTbl OX/aKAANOLWEN XUAKOCTU, UVPKYINPYHOLEn B
cucTeme oxnaxxaeHus asuratens (puc. 5.51)

MNpy UMPKYNAUMN XKNOKOCTM B KOpryce MnoforpesaTesnia nNpoucxoanT
nogorpeeaHue rasa. XXMAKOCTb U3 CUCTEMbl OX/TAXKAEHNA OTOMpaeTCca U3
BOASIHOM TPYyObl U CNMBAETCS B KOPOOKY TEPMOCTATOB.

B cnyyae npuMeHeHWA B KauyecTBe OXNaXAatloLlein >XUAKOCTU BOAbI
nojorpesartesnb rasa NoAK/IOYaeTCA TOMbKO MOC/e Nporpesa AsuraTesns.
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Puc. 5.51. MNMogorpesatenb rasa rasoAn3sesibHbix aBTomMmoounet KamA3:
1, 5 — BXO[HOW 1 BbIXOAHOM LUTYLEPbI; 2 — TEM/I000MEHHbI 3/1EMEHT,
3 — Kopnyc HarpeBaTtens; 4 — KpaHMK C/IMBa OX1aXAatoLLEN XXNUAKOCTU

Ha aBToM06Unax, pabotarowmx Ha MCH, ons npeobpa3oBaHUA ra3oBoro
TOM/IMBa U3 XXNAKOM (ha3bl B ra3oBYH0 YCTaHaBMBatoT ncnaputens FTCH.
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KOHTpOnbHbIE BOMPOCHI

1. HasHauyeHne, YCTPOWCTBO W MPUHUMNA paboTbl CUCTEM MNUTaHUSA
raso6annoHHbix ABC.

2. HasHauyeHMe, yCTpPOWMCTBO M MPUHUMN pPaboTbl CUCTEM MUTaHMUS
razogun3sernen.

3. HasHauyeHue, yCTPOMCTBO M NPUHLUMN PaboTbl PEAYKTOPOB HU3KOIO
faBneHns ra3o6an/10HHbIX aBTOMOOUIEN.

4. HasHa4yeHWe, yCTPOICTBO M NPUHLNM paboTbl pefyKTOPOB BbICOKOIO
[laBNeHNA ra3o6a/I0HHbIX aBTOMOOUIIEN.

5. HasHaueHwue, cocTaB 1 YCTPOMCTBO TOM/IMBHOW ra3oBoW annaparypbl.

6. HasHauyeHme 1 yCTPOMCTBO peyKTopa nUcrnaputens.

7. HasHayeHue, yCTPOMCTBO U NPUHLNM paboTbl peayKTOPOB HU3KOIo
[laBNeHNA ra3o6a/10HHbIX aBTOMOOUIIEN.

8. HasHauyeHue, yCTPOWCTBO U NPUHLMN paboTbl PefyKTOPOB BbICOKOIO
faBneHns ra306an/10HHbIX aBTOMOOUIIEN.

9. HasHauyeHue, YCTPOMCTBO M MPUHLMN paboTbl Pe3epPBHON CUCTEMbI
NNUTaHWs aBurarensi 6eH3VHOM.

10. HasHaueHwWe, yCTPOICTBO M NpUHUMN paboTbl MOAOrpeBaTesien rasa.
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6. NCTOJIbBOBAHUE MNMPOAOYKTOB CUHTES3A N'A3A
N OPYITNX TA3SOB B KAHECTBE TOIJINBA

OOHUM K13 NYTEN YCKOPEHUS pelleHusi Npo6aeMbl MCNOb30BaHUSA
NPUPOAHOI0 rasa MOXET CTaTb METO[ CUHTE3a XXUAKMUX YreBoA0poA0oB U3
rasa BO/M3N MECTOPOXXAEHUS!, TPAHCMOPTMPOBKU >KUAKMX MNPOAYKTOB
aBTOMOOW/IbHbIM TPAHCMOPTOM, XPaHEHUSI U pacrpeaesieHnss NPoayKTOB B
0ObIYHbIX CUCTEMAX XpaHeHUS M Ha O6eH303anpaBOYHbIX CTaHUUAX W
MCNONb30BaHMNA rasa B KayecTBe [006aBKM K AM3e/bHbIM TonsmBaM (B TOM
yucse yTAKesleHHOro oPakLMoOHHOro CoCTaBa).

[MpUMeHeHUe Nerkux CUHTETUYECKUX NapadpUHOBbLIX Yr/1€BOAOPOL0B

MprMeHeHne CUHTETMYECKMX NapaddMHOoBbLIX yrnesogoponos (Cry) s
CMecn C Au3eNibHbIM TOM/MBOM. [PUPOAHbLINA ra3 MOXET CAYXXUTb He
TONbKO TOM/INBOM [/151 ra30BOro ABUrartessi, Ho 1 CbipbeM 47151 NPON3BOACTBA
CUHTETUYECKUX AN3e/IbHbIX TOMINB, Nony4vaemMbiX CMHTE30M U3 CO 1 H, Ha
KaTtanusaropax (npouecc Puwepa Tponiia, puc. 6.1).

CH,OH
METAHO/

A 4

A3 ———> CO+H, —

BEH3VH

\ 4

AV3ENbHOE
METAHOJ/T __, BbICOKOOKTAHOBbIE TOMAVBO

BEH3VHbI

A 4

CnH2n
YIrneBogo
PObI

Puc. 6.1. CUHTeTUYeCKMe TONNMBA, MNoydyaemble U3 NPUPOLHOIo rasa

STOT NpoLecc NO3BO/ISAET MOMYYUTb AU3ENbHOE TOM/IMBO C 33aHHbIMU
rnokasaTe/IIMy KauecTBa, HO CaM NPOLLEeCC BECbMa 3HeproemMoK 1 Jopor.

B pesynbTate 3TOr0 npouecca erko nosy4varTcs 6eH3UHbl, HO
HMU3KOOKTaHOBbIe. [peBpalLieHVe X B BbICOKOOKTaHOBbIe (npouecc Mobun)
Pe3KO MOBbIWAeT CTOMMOCTb TOm/MBa. [1pPOMEXYTOYHbIM MPOLYKTOM
CUHTEe3a MOXET ObITb CPABHUTE/IbHO AeLUeBbI CNUPT — MeTaHOo/.

DTO BELLECTBO TakKXKe MOXET MCMOoMb30BaTbCs B KayecTBe TOMnavea Ans
ABC 1 npnyem aTo yr>Ke MeeT 3KOHOMUYECKYHO Lie/1eC000pa3HOCTb.

B pe3ynbTate Takoro npouecca MOXXHO MOYyYUTb C  MEHbLUMMMU
aHepreTnyeckummn 3atpatamm CI1Y, CTOMMOCTb KOTOPbIX MPUMEPHO paBHa
CTOMMOCTM HEQITSIHOIO AN3eNbHOro TONMBA.
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MpumeHeHune CI1Y B cMmecu ¢ TonmeoM YPC. Eule 60nbLUMIA NHTEPEC
MOXXeT MpeAcTaBNATb MUCNosib3oBaHMe CI1Y B CMecu C YTsHKeNeHHbIMU
BMAAMWN He(PTAHbLIX TOMMB, K KOTOPbIM (NPUMEHUTE/TIbHO K aBTOTPaKTOopP
HbIM ABUraTesiiM) MOXHO OTHECTW TOM/IMBa YTAXKENEHHOro (PPakLMOHHOIO
cocTaBa M NIerkuii ra3oisib Kata/IMTUYeCKOro KpeKunHra.

Ecnu He orpaHM4mMBaTbCA KMacCoOM aBTOTPaAKTOPHbIX ABUratesien, To K
TakMM TOM/IMBaM MOXHO TakXe OTHEeCTU TshKesble TOnaumBa, (DI0TCKMe
Ma3yTbl U T.4. Takoe pelleHne MOXET ObITb 0C000 akTyaslbHbIM /19 CTPaH,
obnagaromMx 601bWLMMKM pecypcaMmn 3TUX TOMJNB.

anMeHeHHe ME€TaHOJla B Ka4yecCcTBe TOIllJ/IuBa

MeTaHO/ Kak NPOoAYKT CUHTE3a rasa AaBHO NPUMEHSAETCA B pa3HbIX CTpaHax
B KayecTBe [06aBKM K OCHOBHOMY TorvBy and ABC B LensxX 3KOHOMUW
HeDTAHbIX TOM/IB U CHUXXEHUA TOKCUYHOCTM U IbIMHOCTM BbIOPOCOB.

B aBuratensax c BocrnjiamMeHeHMeM OT UCKpPbI CNUPT 3apaHee BBOAUTCA B
TonN/IMBO  (roToBUTCA GEH30CMUPTOBaA 3MY/IbCUSA, TaK KaK CrupThl
OrpaHNYeHHO CMEeLUMBAKOTCA C YI/IEBOAOPOAHLIMU ToniMBamun). V3BecTeH
3HauYUTE/bHbIN ONbIT Bpasunn No NCNoNb30BaHUIO CNNPTA Kak [06aBKU K
He(pTAHOMY TonAMBY B Konnyectse 15 nnu 30 %.

TOKCMYHOCTL MapoB MeTaHOMa B BO34yxXe B TpWU pasa Bbille
TOKCUYHOCTU BeH3MHa. CnupT B Macsie Bbi3bIBaeT Koarysisaumio rnpucagok.
MeTaHon arpeccmBeH K Tep/IOHY, TAaKOKPACOYHbIM NOKPLITUAM U MeTasliam,
0COBEHHO LBETHbIM, TaK KaK caM ABJIAETCA KUCNOPOACOAEPXKALLUM.

3BeCTHO 60/1bLLIOE YMCNO PaboT, NOCBALLEHHbIX PELLUEHUIO MPO6eMbI
MNCMN0/Ib30BaHNA MeTaHo/1a B AnU3ensx.

[Mpn 3TOM MMEIKOTCA TPYAHOCTU, KOTOPbIe 3aK/1H04YakTCA B CIeAYHOLLEM:

— MeTaHOo/1 He 06pa3yeT CTabu/bHbIX CMeCel C An3e/TbHbIM TOM/IMBOM,;

— CNUPTbl UMEKT HU3KME LEeTaHOBbIE YMCMA, Y HUX HU3KaA Bocniame
HAEMOCTb, YTO 0CO6EHHO NPOSABAETCA MPU NMYCKE 1 Ha XO/IOCTOM XOZy.

MNpeanoYTnTeNbHO UMETh ABOMHYIO nodadvy TONAvB — 418 cnvupTa u gns
An3enibHOro Tonavea (ABe (PopCyHKM U [Ba Hacoca WM OAMH HAacoc, HO C
rMApaB/IMyeCKUM  perympoBaHMEM BTOPOro wmnysnbca). lpun  Takow
cucTeMe BO3MOXKHa nogava o 90 % cnuprTa.

Pupma «KXOA» (FepmaHnA) cosgana cnuprtoansens s asTobyca. B
HeM BOCMJ/IaMEHEHMEe MeTaHOo/M1a MPOMCXOAUT 3a CYET (pakena 3anasibHOro
AN3eNbHOro ToNn/IMBa, NoJaBaemMoro yepes qpopcyHky 2 (puc. 6.2) B Konu
yecTBe [0 5 % OT nofjayn MeTaHoa Yepe3 POPCYHKY 1 Ha MOSIHOWN Harpyske.
Mpn Takom npouecce ammucema NO, cHu3Mnacb BABOE. HedocTaTKu npo
Llecca — ero C/MoXXHOCTb, HEBO3MOXXHOCTb €ro NPUMeHEHNA B CYLLECTBYIO
LLINX ABUTATENAX NPU UX MOAepPHM3aLUN.

OpfHako TaKue CUCTEMbI Haydan NpuUMeHATL B Poccun Ha ausene [ 21011
BO3AYLLUHOIo OX1aXKAeHNsA MasiopasmepHoro Tpaktopa T 25 (puc. 6.3).
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Puc. 6.2. Cxema pasfenbHoi nogavm asyx TOM/mB:

1 — dhopcyHKa Ans nofaun cnMpToBOro TOMNBA; 2 — POPCYHKA 415 nNojaum
3anasibHOro AN3e/1bHOro TON/IMBA; 3 — NOPLLEHb
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Puc. 6.3. MpuHUMnuanbHasa cxema ABONHOM
CUCTEMbI TOMNMBOMNOAAYMN METaHOMA B LUANHAPbI AU3eNs:

1, 3 — TONMBONPOBO/ALI HU3KOI0 U BbICOKOI0 AaB/fieHnA ana nogayn AT,
2, 7—THBA gna nogaun AT v meTaHona; 4, 5 — popcyHKM ana nogaun AT
N MeTaHoa; 6, 8 — TON/IMBONPOBOALI BLICOKOIO M HU3KOro AaBneHua AT
1 nogaym metaHona; 9, 10 — tonnmeHble 6akn ana AT v meTaHoNa

Apyrum crnocobom rnprvMeHeHUs MeTaHO/s1a MOXXeT ObITb Mnofjava ero B
ansens (po 60 %) Ha BcacbiBaHUM (Kap6topauns, ymurauuns, BnpbICKK
BaHWe) 1 BOCM/IaMeHeHMe ero 3anasibHbIM TOM/INBOM.
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Nokazarenn paboTbl An3eNnsd ¢ TakMM paboyumm MpoLLecCOM MPUBELEHbI Ha
puc. 6.3, rae BUAHO, YTO Ha PeXXMMax BbICOKMX Harpy3oK MHAMKaTopHbIn K4,
C/Mlerka Bo3pacTaeT C POCTOM COAEpPXKaHUsA CrvpTa, He3aBUCUMO OT ero Kpeno
cTWN. Ha manbix Harpy3skax KI'/[ ymeHbLUancsa ¢ poctom A4o/11 CnvpTa B CMECMW.

Npu pobaBneHUM crnvpta BO BMYCKHYK CUCTEMY AU3eNA 3afep>KkKa
BOCM/1IaMEHEHUA, MaKCUMa/IbHOE [aBfleHNE, XKECTKOCTb CropaHnA pacTyT C
pocToM Harpysku. Npn ManbiX Harpyskax 3Toro He MPOUCXOAUT, TaK Kak
BOCMN/IaMeHeHMe HauymHaeTcs 3a BMT. C po6aBkoi cnmvpta Ao 55 % He
HabngaeTca AeToHaUMOHHOro cropaHus. AbiMHOCTb O 1 Bbi6pockl NO,
Nnpu 3TOM CHMXXaroTcs, a Bblopocbl CO 1 CH pactyT, 0C06eHHO NMpu MasbIX
Harpy3kax 1 X0/10CTbIX X04ax.

ApyrmMm mMeTofoM opraHm3alnm Takoro npougecca sBMSeTca nojava Ha
TaKTe BNyCKa NMPoAYKTOB TePMOXMMMYECKOr0 Pa3sioXkKeHUsa MeTaHosa.

Bcneactene nNoyTy BABOE MeHbLUer TensioTbl cropaHua metaHona (no
CpaBHEHWIO € TensioTow cropaHma AT) npu ero gobasneHnn B npegenax 10
50 % (Macc.) n coxpaHeHMs APPEKTUBHBIX MOKa3aTesnieil pacxo paboyen
CMecn yBenmuunca Ha 2,7 25 % npu 0AHOBPEMEHHOM CHWXXEHUWN pacxofa
AT Ha 18 26 %. XapakTep Harpy3o4yHbIX TOKCUYECKUX XapaKTepuUCTUK Mo
caxxe, CO, CH n NO, no cpaBHEHMIO C XapaKTEPUCTUKaMW AN3E/IbHOIO
npotecca He u3MeHwusncA. Bmecte ¢ TeM KOHUeHTpauma caxm B O
CHM3uMacb B 3 pa3a BO BCeM Amana3oHe Harpysok rnpu gobasneHunn 50 %
MeTaHona. Heckonbko yeenuuunocb cogepxkaHne CO. KoHueHTpauna NO,
ocTasiacb 6e3 nsameHeHnin, CH — ymeHbLumiack B 4 5 pa3 B 06/1acTu cpegHnX
Harpy3oK, oOcCTaBasiCb B [MepPBOM MNPUOAMXKEHUN 6e3 W3MEeHeHUIA Ha
Harpyskax, 6/IM3K1X K X0/10CTOMY X0A4Y, N HA HOMUH&a/TbHOM.

AHaIN3 NHANKATOPHbLIX AMarpaMm nokasas, YTo npucagka npoayKToB
pa3fIoXKeHNA MeTaHo/1a NOBbILWAET TEPMOAVNHAMUYECKUIA N NHONKATOPHbINA
KIA4 3a cueT yBenmMuyeHMA [OAW TOMKMBA, cropatowero npu V = const.
Pabota gsurarens npu gobasneHU MeTaHO1a B BUE NPOLYKTOB ero passio
YKEHWNA B KonmyecTse Ao 50 % no macce ycTorumBa Ha NOCTOSIHHbLIX U nepe
MEHHbIX Harpy3kax. VI3MeHeHNA NyCKOBbIX XapaKTePUCTUK He 3aMeYeHo.

OfHUM n3 METOLO0B WCNO/b30BaHUA MeTaHO/Ma AB/SAETCA BMPbLICK B
AN3e/b MeTaHOo/10 ToNAMBHOM amynbcun (MT3). Hanbonee apeKTUBHO
NPUroTOB/IEHNE 3MY/LCUX MNPU HU3SKOM [A3aBNIEHUUN C MCMOJIb30BaHUEM
3N1EeKTPUYECKUX, 3NEKTPOMArHUTHbIX, Y/IbTPa3BYKOBbIX 3MY/bratopos, a
TaKKe 3IMy/IbIr'MpoBaHME MPU BbICOKUX AABMEHUAX C MOMOLLLIO TMApoaAn
HaMUYeCKNX 3aBUXPUTeNen N T.4.

Cwuctema gnsa npurotosneHua m nogaun MT3 (puc.6.4) copepxut 6ak ans
AT 1, yctaHOB/NEHHbIW B T 06pa3HOM KaHase ronioskv THB/, 7. 310 No3BosiseT
COKpPaTUTL Bpemsa Mexay npurotosneHneM MT3O U ee KCMOIL30BaHUEM.
BpaLleHve anekTpogsurareniem 10 Bana cMecutena 9 ycTaHOB/IEHHbLIMY Ha HEM
nonactamm (NonapHO C NIEBO M NPaBoO HaBUBKO) YNyullaeT OAHOPOAHOCTb
MT3. Cwucrtema no3BoNgeT npurotoBute MT3O B Anana3oHe W3MeHeHUS
KOHLIeHTpaumm metaHona 0 100% v AT — 100 0 % B Konu4yecTse, HEOOXOAMMOM
NS paboTbl AM3ens Ha N1oboM TpedyeMoM pexkunme. MNorpeLlHoCTb A031PoBaHNSA
KOMMOHeHTOB MT 3 He npeBbILWaeT 5 % BO BCEX C/TyYasX.
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Puc. 6.4. Cxema cucTemMbl A58 NPUToTOB/IEHUS 1 nogadn MT3:.
1—-6ak gna AT, 2 6aK Ang metaHoNa; 3 uIbTPbI rpydoit 0UNCTKY,
4 — perynupytouivie ycTpoicTea, 5 — TON/IMBONoAKauMBatoLLuiA Hacoc,
6 — oMNbTP TOHKOM ouncTkn; 7 — THB/,; 8 — (hOpCyHKU; 9 — CMecUTenb;
10 — anekTpoaBuratesnb

MNpu paboTe ansena Ha MT3 cogepkaHne NO, B Ol cHMKaeTcsa B fBa
pa3a. Tak, Ha HOMUHa/ILHOM pexknme npu p, = 0,6 MIMa KoHueHTpauusa NO,
B O ana gmsenbHoro npouecca coctasmna 0,036 %, a npu pabote gmsens
Ha MT3 c copep>xaHuem 30 % meTtaHona — 0,017 %, npuyem C POCTOM
Harpy3ku ata TeHZeHLUMA YBETNUMBAETCS.

Copep>kaHue caxkmn B Ol TakKe CHM>KaeTcs npu pabote Ha MT3. Tak,
yBenn4yeHme Harpysku ot p, = 0,24 MMMa pgo p, = 0,72 MTlla npuBoanT K
pOCTY Bblbpoca caxkm 0T 2,3 Ao 7,3 ef. no wkane bow. Mpn pabote Ha MT3
BbIOPOC CaXKM YMeHbLLIAeTCA BO BCeM Auana3oHe Harpysok. Tak,
YMeHbLUeHNe Bbl6pocoB caxku B O cocTaBNsAeT COOTBETCTBEHHO 17, 37 ©
48 % nna cnyyaes paboTbl An3ens ¢ cogepxkaHrnem metaHona 10, 20 n 30 %.

YpoBeHb cogepxkaHna CO B Ol gusens NpakTUYeCKU He OT/INYaeTcAa OT
ero 3HayeHuin npu paéote Ha OT wim MT3I. KoHueHTpauus CO, B Ol
ansena [1 21A1 npn pabote Ha MT3O MeHAeTCA He3HaunTeNIbHO. Tak, npu
yBenuyeHumum p, ot 0,24 po 0,72 MTlla cogepxxaHne CO, yBennymBaeTcs C
3,77 po 9,13 % ans amsensHoro npouecca u ¢ 4,31 go 9,81 % npu paboTe Ha
MT3 c 30 % meTaHoNa.

CopepxkaHne CH B OI" an3ens HeCKO/bKO Bo3pacTaeT npu paborte Ha MT3.

dupma «M3yuy» cosgana Amsenb ONA  JIEFKOBOro aBTomMobuna ¢
nogadveit an3eslbHOro TonMBa U cNMpPTa B HepasfesieHHYyH Kamepy. B aTol
cucteme (puc. 6.5) ansenbHOe TOMMBO NoJaeTcs K DOPCYHKe 9 0ObIYHbIM
cnocobom OT Hacoca BbICOKOro AaB/ieHNsA 1 yepe3 HarHeTaTeslbHbIM KianaH 2,
Tpy6onposog 12, nogHumas 3anopHyto uray 10 dopcyHkn. Mexay
LMKNamMKn BrpbICKa AOMNO/THATESbHBIA Hacoc 5 nogaeT cnnpT 13 eMKocTn 3
no Tpybonposoay 4 vepe3 punbTp 7 1 KnanaH 8 B KaHan 11 hopCyHKU nnm
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HarHeTaTe/NlbHYy0 mMaructpanb 12 B6nn3n gpopcyHkn. CnnMpToBOe TOMNBO
HaxoAuUTCA MOJ HEeKOTOPbIM M30bITOYHLIM [aB/IEeHWEM B Marmctpanv [o
KnanaHa 8 6narofapa nepenyckHoMy KnanaHy 6. Takum 06pa3om,
CMeLlVBaHue TOM/IMB MPOUCXOAUT B NEPMOAbI MEXAY UMKNaMu B KaHane 11
(bopcyHKM 9, B pe3ynbTaTe 4yero Hacoc 1 3awmuieH OT paboTbl Ha
Ma/TI0BA3KOM U KOPPO3MOHHO aKTUBHOM CrnpTe.

4 5 & 7

\[ %

1 }ﬂ'l \
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Puc. 6.5. Cxema nofjayn An3ebHOro TonavBa U cnupTta B AU3esb SIerKOBOro
aBTOMOOUNA (hUPMbI «U3yLLY»

HepoctaTtkoM CUCTEMbl SIBNSETCA TO, YTO B Hell TPebyoTCA 3/1EMEHTHI
yNpaB/ieHNs1 PacXof0oM CrvpTa Yepes KnanaH 8 B (PyHKLMM OT YacToTbl U/nnm
Harpyskuy, Tak KakK C WX CHWKEeHWEeM pacxof CrnuvpTa BO3pacTaeT, a AnA
KauyeCTBEHHOr 0 NPOTEKaHNSA MPOLLecca 3TOT PacXof, LienecoobpasHO CHU3UTS.

Cnocob nogauun cnupTa, 6/IM3KNIA MO NPUHLMNY PaboTbl K yKazaHHOMY,
pa3paboTtaH C YydactTvem aBTOopoB (puc. 6.6). OcHoBHOe (An3enbHOE)
TON/INBO MoJaeTcAa M/yHXXepoM 12 Hacoca BbICOKOro paas/fieHUA 1 uyepes
HarHeTaTe/NbHbIN KnanaH 10, MMetoLniA pa3rpy304Hblin nosicok 11, no J1IB/,
8 K hopcyHkKe 9.

CnupToBOE TOM/IMBO U3 eMKOCTU 4 no Tpybonposody 5 noctynaeT B
MOJIOCTb MOJKAYMBaKOLLEro MembpaHHOro Hacoca 3, a oTTyfa no Tpybke 6 —

K KnanaHy 7 (Ha3BaHHOMY BbllLe K/larnaHOM PerysiMpoBaHuUsi HayaslbHOro
pasneHna — PHLA).
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Puc. 6.6. Cxema cucTeMbl nogayvv B AN3e/lb CMecu An3eNbHOro Tonsmea
N MeTaHO1a UM JTIETKNX CUHTETUYECKUNX YINeso40poaoB

[ ol

28
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NoaKkaumBaroLWmMini MeMOpaHHbIA HAcoC 3 CBOEN YMpaBAoLLEen NPUBOL,
HOW NOSIOCTLIO CBA3aH TPY60MNPOBOAOM 2 C IMHMEN OTCEUKM Nogavn TOnau
Ba THB/A 1.

Takum 06pa3om, MNPOU3BOAUTENIbHOCTL Hacoca 3 YBE/IMUMBAETCA C
POCTOM YacTOTbl BpalleHUA WU POCTOM Harpys3ku BCNeACTBME YBeNUYeHUd
3Heprum NMNynbLCOB 0TCEYKM Nojaun Tonarea Hacocom 1.

Npwy oTceuKe Nogayn, Korga HarHetaTeslbHbIA KnanaH 10 npu nocagke B
Ceano CBOMM pasrpy3oyHbiM nosickom 11 dopmupyetr B J1BL BONHY
paspeXXeHns, KnanaH 7 Nof AeNCcTBMEM Mepenafa [faBfeHUs MeXay
NMHUAMN 6 U 8 OTKPbLIBAETCA M CMMPTOBOE TONAMBO MnocTtynaeT B J1IB/, 8,
CMeLUVBasACb TaM C AN3eNbHbIM TONAMBOM. B oyepefHOM LMK/e BAPLICKU
BaHMUA 3MYy/IbCUA [M3eNIbHOro0 TOMaMBa CO CAMPTOM BMPLICKMBAETCA
HacocoM 1 4yepe3 (POPCYHKY 9 B UMNUHAP ABuratens. B aTon cucteme yxxe
MMeeTCa ornpefeneHHoe aBTOMAaTUYecKoe ynpasB/ieHWe pacxofoM cnvpTta B
(OYHKUMN OT 4YacCTOTbl M Harpy3ku. 3agaya yrnpas/ieHUs pacxofoM cnuvpTa
MOXET ObITb YMPOLLEHa, ec/in CNUPT NOLAETCA HACOCOM BbICOKOr0 AaB/ieHNs
(oA aTOro OH [O/HKEH MMETb COOTBETCTBYHOLLEe BbIMOSIHEHNE — CO
CMa3Koi, C aHTUKOPPO3MOHHbLIM MOKPLITUEM, YM/IOTHEHWEM WU T.4. WX B
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CNUPT [O/DKHbI ObITb [06aBfieHbl 3arycTuTenu, Hanpumep KacTopoBoe
macso). MNpwv aToM An3esibHOe TOMIMBO MOAAETCA Yepes KanaH 7.

Bcneactsme Takoro BbIMO/THEHUA Ha PeXXUMax MasibiX 4acToT U MasibiX
Harpy3okK, Korfa pacxoj crnupTa CHwkaeTcd, pacxog (4ons) AW3eNbHOro
TONNMBa Bo3pacTaeT.

[Mpn onpefeneHHbIX pasmepax pas3rpy3oyHOro NosAcKa HarHeTaTe/IbHoOro
KnanaHa 10 NoABNAKTCA PeXXUMbl, Korja cnmpT HarHetaeTcsa Hacocom 1,
npu aTom KnanaH 10 nogH1maeTcs, HO He BbIXoAUT nNodAckom 11 mn3 ceana, a
3HauunT, cnupT B JIB/, 8 He nocTynaeT. 3aTo0 AU3e/IbHOE TON/IMBO BBOAUTCA
B J1B/[, uepe3 knanaH PHA 7 n gpopcyHKy 9. B aTOM c/yyae BNpbICKMBAETCA
4YNCTO AM3e/bHOe TOMJ/INBO.

B 60MbLUMHCTBE MUCCeA0BaHWUI ObII0 MOKa3aHo, YTO 6e3 NPUMEHEHUS
cneyyasibHbIX MNpPUCaLoK, aKTUBU3MPYHOLMX pabounii npouecc Aunsens,
BO3MOXXHO 3ameLLeHne crnnmptom Ao 50 55 % am3esibHOro Ton/vBa Ha pPexku
MaXxX MOJIHbIX Harpy3oK, CO CHWXXEHMEM 3TOW A0NN [0 HYNS Ha pexxmmax
MaJslbIX Harpy3oK 1 X0/10CTbIX XOZ0B.

dupma MAN npu cosgaHun agmsena gnsg paboTbl HA YMCTOM CNVIPTe
BbIHY)KZleHa Oblfia YBENMUUTL CTEMeHb COXKatua [0 25, B pe3y/ibTare Yero
NPOM30LLII0 3HAYNTENIbHOE Harpy><eHne KPUBOLLUIMHO LLATYHHOIo MexaHU3Ma.

Onsa cteneHn coxkatua 16 18 dwmpma npumeHunna MpuHyauTesibHOe
3akuraHue (puc. 6.7).
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Puc. 6.7. TnbpnaHaa cxema An3ens ¢ NPUHYANTENTbHbIM 3aKUTaHUEM:
1 — nopLueHb; 2 — 610K UMNNHAPOB; 3 — CBeYa 3aXKnraHus; 4 — oOpCyHKa;
5 — rosnoBKa UWInNHAPOB; 6 — 6onT
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Mpwn 3TOM Npouecc cMeceobpa3oBaHUS COXPaHUCS Kak y anzens. Mpu
BMPbICKE MeTaHoMa 06Hapy)eHa CWuibHas KaBUTauuMsi  TOMIMBHO
annapartypbl, AN NUMKBUAALMK KOTOPOM MNOTPe6oBanioch OXNaxagHue
HacoCa M NOBbILIEHME AAB/IEHUS HA BCACbIBAHUN.

3BECTHO y/yullieHWe BOCM/IAMEHSIEMOCTU CMMPTOB C MOMOLLbIO CBEYM
HaKa/IMBaHMsl.

anMeHeHI/Ie ra30KOHOEHCATHbIX TOMJIUB

[a30KOHAEHCATbl YC/NOBHO MOryT ObiTb pa3feneHbl Ha ferkve Mu
TsXKenble; 06a copTa MOryT 6bITb MPUMEHEHbI B AN3ENSIX.

Mpwn paboTe Ha ra30BOM KOHAEHcaTe LLUMPOKOro )pakLMOHHOro cocTaBa
C COOTBETCTBYIOLLEN PErY/IMPOBKOI TOM/IMBHOM annapaTtypbl aheKTMBHas
MOLLHOCTb M YAeNbHbI/ pacxo/ ToMn/MBa 0CTaBa/ICb Ha TOM XKE YPOBHE, YTO
M nNpu paboTe Ha [AW3eNbHOM TOM/MBE, BO BCEM AMana3oHe WM3MEHEHUS
Harpy3oK 1 4acTOTbl BpalleHWsi KosleH4aToro Basa.

[a30BbIii KOHAEHCAT LUMPOKOro (PPaKLMOHHOI0 cocTaBa Unn 65M3Kuii K
6EH3MHOBbLIM (PaKLMSIM MOXET ObITb UCMO/b30BaH B Ka4ecTBE AM3e/IbHOr0
TONAMBa NPV JOMOMHUTENbHbIX PErynnMpoBKax TOMIMBHOW annapaTypbl —
Mo TNy MHOrOTON/IMBHOIO ABWUraTens. [puratesib Tak)Ke MOXeT paboTaTb
No MPUHUMNY [ABYX CUCTEM C O6OralleHMeM BMYCKHOro Bo3gyxa (4To
3aMETHO YCMOXXHUT TOM/IMBHYK CUCTEMY OObIYHOFO AW3ensl, 0COGEHHO C
KWAKOCTHbIM OXNaXKAEHMEeM) WAM Ha CMecu [ABYX BWIOB ra3oBbIX
KOH/EHCAaTOB.

[NpMMeHeHWe BogOpPOLa B KayecTBe TOM/IMBA

LlenecoobpasHOCTb MCMNOMb30BaHNA BOLOPOLAa B KauyeCcTBe TOM/MBA
onpenenseTcs He TOSIbKO UCTOLLEHMEM TOM/IMBHbIX PECYpPCOB, HO U TEM, YTO
BOJOPOA £ABNSETCA Hambosiee 3KOMNOTMYECKM YUCTbIM TOMIMBOM  AJ1S
TensoBbIX ABUraTesieil U yCTaHOBOK.

Nogava Bogopoa B CMeECK C BO3AYXOM Ha BMYCKe B AM3e/lb HeBO3MOXXHa
N3 3a HU3KOM TemnepaTypbl BOCM/amMmeHeHUA cMecn (MpeXXaeBpeMeHHoe
BOCIM/laMeHeHVe B MOMEHT rnogauu). Bo3moxkHa paboTta aunsens ¢ nopadven
npumepHo 30 % H, Ha BNycKe nepej 3aKpbITUEM BMYCKHOIO KnanaHa, 3aTem
— 00bIYHbIN BNPbLICK AM3eNbHOro Tonavea. MNpegnoyTuTensHO nogasatb H,
B KOHLIe mpoLecca cXaTusa, a BoCnjiaMeHeHMe HauyMHaTb A0 nojadun BCero
3apaga H,. Bnpbick H, HaumHaroT 3a 5° o BMT npu gasneHmn 10 MITa.
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Bonee nepcnekTMBHO B OGnvKanwem Oyayuiem rnpumeHeHne H, B
KayecTBe A06aBKM K TOMAMUBY, MPUYEM KaK K Au3esibHOMY (Hanpumep C
NMOMOLLIbIO cucTeMbl ¢ PH/), Tak 1 K 6eH3MHOBOMY.

BeegeHne 4-5% Bogopoga B 6GeH30BO3AYLUHbLIA 3apsf paclumpsieT
npegenbl BOCM/laMeHeHUs cMecu o = 1,7 npu cTeneHn cxkatna =5un go

=2,0npn =11. O6nactb A4ETOHALUMOHHOIO CropaHus He nameHsetcsa. C
yBenimyeHnem > 1,1 ¢ go6aBKoi Bogopoda cogepxkaHme CO n CH pgocturaet
MUHUMa/bHBIX KOHLeHTpaumii: CO = 0,04—0,06 %; CH = 50—60 mnH *. Copep
aHve NO, B OI' cHuaeTca go 40—60 maiH' npu =651  =1,6. Peko
MeHA0BaHO BBOAMUTL 5% 0 [06aBKY BOAOPOAAa B BO3AYLUHO TOM/IMBHBLIN
3apsaf TO/IbKO Ha peXmmax XOJI0oCTOro Xoda W MasblX Harpysok, 4To
NO3BONSIET 06ecnevnTb YCTOMUMBYO paboTy asuratens npyu =15-16 u
CHU3UTb TOKCUYHOCTb.

B HacTtosee Bpema Hambosee LUMPOKO BeayTcs paboTbl Mo nepeobo
PY0BaHWNIO NErkoBbIX aBTOMOOWNEN Ha NUTaHWE BOAOPOLOM.

Cxema TaKoM CMCTeMbI MOKa3aHa Ha puc. 6.8.
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Puc. 6.8. Cxema cucTembl Nojaym BOAOPOAA /IETKOBOro aBTOMOOW/IS:

1 — BNYCKHOW KONMEKTOp ABUratens; 2 — agsurartesns; 3,5,8 — Tpybku noasoa
Bofopofa; 4, 6 — nronbyaTtble KnanaHbl; 7,13 — MaHOMETPbI; 9 — yKa3aTe/b
ypoBHS; 10 — wTyuep 3anpaBoyHbIin; 11,19 KnanaHbl NpeaoXpaHUTE/bHbIE

(Ha gaBneHune 0,59 MTlMa); 12 — membpaHa nNpefoxXpaHUTe bHas;

14 — TennoobMeHHMK; 15 — Hacoc cucTembl Nogorpesa 6aka BOAOPOAR,;
16,17 —1 A 1 2 N KpYrn UMPKYIALMN CUCTEMbI NOA0TPeBa; 18 — KPUOreHHbIN
cocyq Bogopoda (BMectumocTb 230 1); 20 — K1anaH 3anuparoLLnii;

21 — anadpparma; 22 — BaKyyM Hacoc

HekoTopble OCOGEHHOCTU TOMIMBHbLIX CUCTEM ABUratesneil, paboTtato
LLINX Ha BOJOPOAE, NpuBeLeHbI Ha puc. 6.9, 6.10, 6.11.

Ha cxemax yC/I0BHO He MoKasaHbl AaT4nKu, (PUKCUPYHOLLLME MOSIOXKEHNE
3aC/IOHOK U OTAeNbHbIX Y3/10B.
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Puc. 6.9. CxemMbl CUCTEMbI NNTAHUA ABUratens 6eH3MHOM 1 BOAOPOAOM
C nomMoLbto Kap6ropatopa (a) 1 y3na nogaym Bogoposa nog BrnycKHom
knanaH (6); 1 — aaTyunk AaBneHusi BOAOPOAa; 2 — OTCEYHOM KlanaH; 3 — pabounii
KfanaH; 4 — >XUKnep BOLOPOAa; 5 — 1Urna Xunknepa; 6 — BUHT XO/I0CTOr0 X043,
7 — anddpy30p BOJOPOAHON CMeCUTETbHOM KaMepbl, 8 — BOAOPOAHasA (POPCYHKa,;
9, 10 — andppy3opbl 6EH3MHOBO CMECUTESIbHOM Kamepbl;

11 — Bo34yLIHAA 3aCNoHKa; 12 — nonnaskoBas Kamepa ¢ 403UpYoLWuMmn
cuctemMamu; 13 — Kynadok rnpreoja Apocce/ibHOM 3aC/TOHKN CMECUTE/TbHOM
Kamepbl; 14 — gpoccenbHas 3ac/iOHKa 6eH3MHOBO CMECUTE/IbHOW Kamepbl;

15 — gaTumK NosoXKeHUs negann yrnpasneHnst APOCCenbHOM 3aCNOHKN;

16 — nefasib ynpasieHUsA nofayein Tonnvea; 17 — asurartesib; 18 — fatumk
4acTOTbl BpaLleHus; 19 — apoccesibHast 3ac/I0HKa BOAOPOLHON CMeCUTeNIbHOM
Kamepbl; 20 — gaT4MK NONOXKEHNSA 4POCCE/IbHON 3aC/IOHKU; 21 — BaKyyMHasi
Kamepa perynstopa pacxofa Bofopoaa; 22 — 610K yrnpas/ieHNsA PacXxoom
BOAOPOAQ; 23 — 60/bLIas MembpaHa perynatopa; 24 Bo3ayLUHaa Kamepa;

25 — LUTOK UI/ibl; 26 — Manaa membpaHa; 27 — BOAOPOAHasA KaMepa;

28 — WTyuep noasoaa Bogoposaa; 29 — BrnyckHou Tpybonposog; 30 — ceaslo
KnanaHa; 31 — BrnyckHoi knanaH; | —sogopog; 11 — so3gyx; 111 — 6eH3uH
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Puc. 6.10. 'napraHan cxema NnUTaHUsi BOAOPOAOM:
1 1 19 — Tepmonapsbl; 2 — 6aK; 3 — 3arnpaBoYHbIN BEHTU/b; 4 —
npefoXpaHUTesIbHbIN KnanaH; 5 — pesne AaBfeHns; 6 — 4aTUMK [aBNeHuns,;

7 — 3/1eKTPOMarHUTHbIN KnarnaH rnogavu Bo4opoga B ABuraTesnb; 8 — 610K
3NEKTPOHHOI0 YnpaB/ieHNs pacxofoM BOA0POoAa; 9 — peAYKUNOHHbIM KnanaH
BbICOKOr0 JaBneHus:; 10 — BCepeXXMMHbIN BaKyYMHbIN PerynsaTop pacxosa
BoAopoAaa; 11 — kap6ropaTop cMmecuTens; 12 — apuratens; 13 — BbIMYCKHOM
Tpyb6onposog; 14 — nepBblid FNYLWNTENb LWYMa CUCTEMbI BbIMYCKa,;

15 — Tpy6onposog 0TBOAA 0TPaboTaBLUNX ra3oB B aTMocqepy;

16 — aneKTpoMarHuT, ynpas/stoLwmnii 3acioHKamu B Tpybonposogax 15mn 17; 17 —
Tpy60npoBoA NoAsoAa 0TpaboTaBLUMX ra3oB B 6aK /15 HarpeBaHus npu
noTpe6neHnn Bo4OPOAa; 18 — BTOPOW IMNyLUNTESb LWYyMa CUCTEMbI BbIMYCKa;

I n 111 — noasog v 0TBOA BOAb! ANs oxnaxkaeHus; Il — Bbinyck oTpaboTaBLUmX
razoB M3 rmapuaHoro 6aka
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Puc. 6.11. Cxema nogaqv Bogopoaa B ansenb 148,5/11:

1 — 6aNNoHbI; 2 — peAYKUMOHHBIW KnanaH; 3 — 3/IeKTPOTaxomMeTp; 4 — TOPMO3;
5 — (hopCyHKa; 6 — An3enb; 7 — niaMeracuTesb; 8 — pacLUMPUTENIbHbIN 6aY0K,;
9, 11, 14 — maHOMeTpbl; 10 — UrofbyaTtbi KnanaH; 12 — 31eKTpoOMarHUTHbIM
KnanaH; 13 — curHanbHasa namna
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Ucnonb3oBaHWe ra3oB ¢ HU3KOM TEMNOTOM CropaHus

Paboune npoueccbl ABC, mncnonb3yrowmx rasdbl ¢ HU3KOW TensoTou
cropavua (H, 4,665 Mx/M®), nccnefoBaHbl HeAOCTaTOYHO, Tak KaK B
TeYeHMe A/INTENbHOr0 BPEMEHM CUMTANOCh HelesiecoobpasHbIM NpUMeHe
HMe X B KayecTBe TOMN/IMBa.

a3bl TaKOro TUna obbIYHO MMEIOT MOBbILLIEHHOE COoAepXKaHue YreKuc
NOTbl, WHEPTHbIX ra30B, HU3KOe Ccofep>XaHuWe MeTaHa W 3HauYUTeSIbHYHO
pa3baBneHHOCTb aTMoCcepHbIM BO3ayxom. OTclofa BO3HMKAKOT NPo6/eMbl
3aKuraHna roptoyein cmecu. NpeanonoxXxnTensHo, Hanbonee aeKTUBHbLIM
CpPeACcTBOM BOCM/IaMEHEHUA 3[eCb MOXET ObITb (DOPKaMepHO hakesibHOe
NN hakenbHOe 3aKuraHue.

K uncny rasoB ¢ HU3KOM TEMIOTOM CropaHns OTHOCATCA LUAXTHbIN ras,
YrOJ/IbHbIA ras, 6uoras (nnn 6romeTaH).

OCO06GEHHOCTbIO  BCEX 3TUX [a30B  SAB/ISETCA  LUMPOKUIA  AMana3oH
BO3MOXHOI0 BapbMpOBaHWs B COCTaBe rasoB cofepXaHns metaHa (0T 35 fo
5%), a TaKKe APYrMx KOMMOHEHTOB. B peannayembiX cuctemMax nuTaHuUs
TakMM rasom cfnefyet npegycmarpmsath JaTU4MKM KOHTPO/IS cOCTasa rasa u
YCTPOMCTBO perynmpoBaHns pacxofa ero B oyHKUMM OT cocTaBa. O6s3a
TeNlbHbIM YC/MIOBUEM CO3[aHUSA TaKMX CUCTEM [O/MKHO ObITb YyCNoBue
HepacnpocTpaHeHMs NjiaMeHn BO BMYCKHYIO MarncTpasib.

BONbLWIMHCTBO TaKMX ra3oB TPebyeT MpeaBapuTeNibHOM CYLUKW, yaane
HUS BNaru, a Takxke otaeneHns cepbl (O4NCTKU OT Cepbl).

Ha WwaxTHOM MeTaHe NpeanoyTUTe/IbHbIM AB/ISeTCA paboumnii NpoLecc C
BHELLHNUM CMeceobpa3oBaHMEM, UYTO W MpefonpefensieT OpraHu3aumio
rasofn3sesibHOro npotecca.

B nocnegHve rogbl  3HAUUTENIbHbLIA  UHTEpPeC NposB/sSeTCA K
NCNosIb30BaHMIO Brorasa, Nosly4YaemMoro npu nepepaboTke 0TX0L0B, OUNCTKE
CTOYHbIX BOZ, YTUNN3ALMN OTXO0B Ce/IbCKOro X03AncTBa, depm 1 T.4.

Cxema yCTaHOBKM M0 MCMO/Ib30BaHWUIO 61orasa nokasaHa Ha puvc. 6.12.

MNocne rasronbgepa reHepatTopa 06bIYHO MPOBOAAT KOMMPUMMPOBaHME
brorasa B LensixX Co34aHnsA YC/I0BUIA ero XpaHeHUs 1 MOBbILLEHNA MacCOBOM
TEnA0Tbl CropaHus.

MpUHUMNMAanNbLHO AOKa3aHO, YTO MNPW COOTBETCTBYHOLLEN O0paboTKe
TOMN/IMBHOM annapaTypbl 610ras B NosIHOM Mepe MOXXET 3aMeHUTb G6EH3VH B
KayecTBe MOTOPHOro TOM/MBa B aBTOMOOGW/IbLHOM TpaHcnopTe. Lcnonb3o
BaHWe ero Ans CO6CTBEHHbIX HYXXA — AN aBTOTPaHCMNopTa, 06Cy)KMBaHUSA
YXMBOTHOBOAYECKNX (hepM, NTULE(abpuK 1 T.4. — MOXET AaTb OLWYTUMbIN
3KOHOMWYECKNIA a(hheKT.

Ncnonb3oBaHMe yKa3aHHbIX ra3oB He MMeeT MpPAMOro OTHOLLEHUS K
obueii npobeme NCNOJb30BaHMA rasa B KauecTBe TOMNMBa.
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Buoras 13 rasrosbaepa
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i Cxartslit 61oras

Bo3ayx

4

Puc. 6.12. Cxema KOMNPECCOPHOI YCTaHOBKW, paboTaroLLei Ha Grorase:
1 — komnpeccop; 2, 3 — 3NeKTPOABMraTeNN; 4 — LIEHTPOOEXXHbIV HarHeTaTesb;
5 — MacnsHbI Hacoc; 6 — nepenyckKHOM KanaH; 7— MacnsAHbIn 6ak

OfHaKo aKcnyaTauns asuraTeneil Ha TaKOM rase MOXET CTaTb LLKOJI0M
HaKOM/IeHUs OnbiTa PaboTbl C ra3oBbIMU ABUraTENAMU BBULY BO3MOXKHOCTHU
aTUX fABuratesnieir paboTaTb KaK Ha 6uorase, Tak M Ha NPUPOLHOM rase.
Pa3paboTka M NpakTUyeckoe rnpuMeHeHue Takux ABC MoryT ycKopuTb
BHeApeHne MPUPOAHOro rasa B KayecTBe TOM/IMBAa Ha 3HEPreTUYecKux wu
TPaHCMNOPTHbIX CPeACTBax.

KoHTponbHble BONpOCHI

1. MprMeHeHNe Nerknx CUHTETUYECKMX MapatMHOBbIX YT/1eBOLOPOLOB.

2. MprmeHeHMe ra30KOHAEHCATHbLIX TOMJINB.

3. NMprmeHeHe MeTaHO/1a B Ka4eCcTBe TOM/IMBa.

4. T'nbpuaHas cxema an3ens ¢ NPpUHYANTeIbHbIM 3aXKUTraHMEM.

5. HasHauyeHWe, yCTPOMCTBO U NPUHLMN PaboTbl CUCTEM, PaboTatoLLNX
Ha buorase.

6. HasHaueHWe, yCTPOICTBO M NPUHLMN PaboTbl CUCTEM, PaboTatoLLINX
Ha BOJopose.

7. HasHauyeHWe, yCTPOMUCTBO U NPUHLMN paboTbl CUCTEM, PaboTatoLLINX
Ha MeTaHoe.
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7. HEMCTTPABHOCTW 1 CMOCOBbI BbIABNEHNA
HEWCIMNPABHOCTEW TOMJIMBHbLIX CUCTEM OABUTATENEN

7.1. O6wme cBeaeHnA O HEMCNPaBHOCTAX CUCTEM NMUTaHMA
apuratenemn

Cuctema nuTaHUs [O/MmMKHa obecrneyvBaTb MPUrOTOB/IEHUE TOPHOYEN
CMecu HeobX0AMMOro COoCTaBa M KOJIMYECTBA B 3aBMCUMOCTWU OT pexxmma
paboTbl gBuratens. NMokasartesiv paboTbl ABUraTesis, Takue, Kak MOLLHOCTb,
NPUEMUCTOCTb, SKOHOMUYHOCTb, AO/ITOBEYHOCTb U JIEFrKOCTb MYCKa, 3aBUCAT
He TO/IbKO OT TEXHUYECKOro COCTOSAHUSA CUCTEMbI MUTaAHWUSA, HO 1 OT KayecTBa
TON/IMBOBO3AYLLUHOM cMech. NpuMeHeHVe TonimBa 60/1ee HN3KOro KayecTsa
MOXXET MPMBECTM K HEHOPMa/lbHOM paboTe asuratens (AeToHauusi, 06paso
BaHWe Harapa, nepepacxop Tornanea, nporap NPoKIafoK rosioBOK LUUINHL,
POB, rO/I0BOK K/1anaHoB N T.4,).

HecBoeBpeMeHHbIN M He[OCTATOYHbIM YyX0f4 3a npubopamu CUCTEMbI
NUTaHus, TpybonposogaMun, NPUBOLAMWN YrpaB/ieHUA nogadvent Tonamea v
BO3ZyXa MOTyT MPUBECTM K OMacHOCTN BO3HUKHOBEHUA MOXapa, HapyLue
HWIO nojayun TonanBa, NepecboralleHNIo U nepeocbesHeHUIO roproYyein cme
CW, nepepacxofy TOMAMBa, HapPyLLUEHWUKO HOPManbHOM paboThbl ABUraTens,
NnoTepsiM MOLLHOCTU U MPUEMUCTOCTU, 3aTPYAHUTENIbHOMY MYCKY U Heyc
TONUMBOWM paboTe ABUraTeNss Ha X0/0CTOM xogy. lNepes Tem Kak Mpucty
NMUTb K YCTPaHEHUO HeucrnpaBHOCTE TOMJIMBHOW CUCTeMbl Kapb6ropatop
HOro pgBuratesns, HeobxoAMMO Y6eauTbCA, UYTO NPUUYMHON YXYALIEHUSA
paboTbl aBTOMOOMNA He SABNAKTCA [AedeKTbl APYruX Y3N0oB N CUCTEM,
0COBEHHO CUCTEMbI 3/1eKTPO060PYA0BaHUS.

TO cucTeMbl NUTaAHUA 3aK/1HOYAETCH B CBOEBPEMEHHOW NPOBEPKe repme
TUYHOCTUN U KPENJIeHNA TOM/IMBONPOBOAOB, TPY60MNpPOBOAOB BMYyCKa ropto
4elh CMecK 1 BbiMyCKa 0TpaboTaBLUMX rasos, AeACTBUA TAT NPUBOAOB APOC
CeNbHbIX M BO3YLLUHOW 3aC/OHOK Kap6ropaTopa, B NPoBepKe paboTocrnocob
HOCTU OrpaHuUyMTeNnss MakKCMMalbHOM 4acTOTbl BpalleHUA KOJIeH4YaToro
Basla. TakXke B OUMCTKE U NPOMbIBKE TOM/IMBHbIX N BO3A4YLUHbIX (PUIbTPOB
COrNacHoO yCTaHOBMEHHOW NepmoguyHocTn TO, B pa3bopke, NMPOMbIBKE Y
perynupoBke Kapbroparopa.

Y aBTOMOOWUNA C [ABuratesniemM, paboTalOWMM Ha CXKUMKEHHOM W/n
CXXaTOM rase, HEO6X0A4UMO Mepes Bble340M Ha JIMHUIO NPOBEPUTL COCTOAHME
N KpenseHne ra3oBbix 6a110HOB, peflyKTopa, BeHTUNer, cmecutens (Kapoto
paTtopa CMecuTesif), 3/1IEKTPOMArHUTHOrO KianaHa v Apyroro obopyaosa
HWSA, FTePMETUYHOCTb COEAVHEHWNIA Fa30BON CUCTEMbI Ha C/TyX NPU OTKPbITbIX
PacxXoAHbIX W MarncTpasibHbiX BEHTUNAX, JIETKOCTb MNycka W paboTy
ABUraTenid Ha XOJI0CTOM XO4Yy W MNPU Pas3/iInyHbIX 4YacToTax BpaleHUs
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KOMIEHYaToro Bana, paboty asuratens Ha 6eH3nHe. 19 ra3oBoi TOM/IMBHOW
CUCTEMbI, KpOMe TOro, NMpou3BOAAT BbIpabOTKY rasa, MpoBepsloT paboTy
pefyLMpYIOLLErO U MPefoXPaHUTEIbHOrO K/amnaHoB, Mpyv HeobxoAMMOCTU
perynupyoT AaB/ieHMe rasa.

K TeXHMYeCKOMY COCTOAHUIO CUCTEMbI NUTAHUA AU3eNS MPeabABNAIT
CSA 0co0ble TPeboBaHUA, rapaHTUPYyOLVEe 6e30TKa3HYH U HaeXXHY0 paboTy
TOMN/IMBHOM annapaTypbl. BbI3BaHO 3TO TeMm, 4TO MJIyHXepPHble napbl
TOMNJ/IMBHbIX HACOCOB BbICOKOI0 AaB/IEHUA U Ur1a C KOPMYCOM pacrbi/inTens
thopcyHkM (ronapHo) o6paboTaHbl U NPUTEPTbI C BbICOKOM TOYHOCTbIO U
NpeAcTaBAT cob0i NMpeLm3nNoHHbIe Napbl, B KOTOPbIX 3aMeHa Of4HOK 13
AeTanen geTanbio U3 APYron napbl He A0oMyCcKaeTcs.

Ha cuctemy nutaHma amseneint npuxoamtca o 9% Bcex Hewmcrnpas
HOCTel aBTOMOOMEN. XapaKTepHbIMM HEUCNPABHOCTAMU  ABASAIOTCA:
HapyLLeHNe repMeTUYHOCTM U TeYb TOM/MBa, 0COBEHHO TOM/IMBOMPOBOAOB
BbICOKOrO [aB/ieHUS; 3arpsA3HeHVe BO3A4YLUHbIX UM OCOOGEHHO TOM/IMBHbIX
(OuIbLTPOB; nonagaHne macsa B TypbOHarHeTaTesib; U3HOC W pasperynu
pOBKa M/IyH>XePHbIX Map Hacoca BbICOKOro AaBflieHUA; NOTeps repmMeTuy
HOCTU (DOPCYHKaAMWM N CHWXKEHWE [aBJfieHUs Hayasia nogbemMa Urfbl; U3HOC
BbIXOAHbLIX OTBEPCTUIA (POPCYHOK, MX 3aKOKCOBbIBaHME W 3acopeHue. B
KayecTBe BblOpPaHHOro 06beKTa MCCef0BaHUIA paccMaTpmUBaeTCA TOMNB
Has cucTemMa M OU3eNbHbliA ABUraTeslb aBTOMOOWSA, yYCTaHaB/IMBaeMblid Ha
rpy3oBbIx aBToMoounIax KAMAS PoccrincKoro npov3BoACcTBa.

MpuHUMNuanbHas cxema TOMJIMBHOM CUCTEMbl BK/HOYaeT B Cebs: TO
NAWBHbLIA 6aK, TOM/MBOMPOBOAbI HWU3KOr0 [aBfeHus, (unbTp rpyoéon
OYMCTKW, TONNMBOMNOAKAYMBAOLMIA HACOC, (PUIbTPbl TOHKOW OUYUCTKU TO
NAvBa 1 TOMNJINBHYIO CUCTEMY BbICOKOIO aBneHuUs.

K OCHOBHbIM 3/1eMeHTaM TOM/IMBHOW CUCTEMbl BbICOKOr0O [aB/ieHUs
OTHOCATCS:

TOM/IMBHbIN Hacoc BbICOKOro aasneHna (THBL);
TOM/INBONPOBO/bI BbICOKOIO AaB/IEHUS;
(POPCYHKMU.

YKa3zaHHble 3/1eMeHTbl 06ecrneynBatoT CUCTEMY NoJadeil ToNmMBea B Ly
JIMHAPbLI ABUraTeNs, 4To CNoCco6CTBYET NPU NPaBU/IbHOM perynnpoBke noja
BaTb TOM/IMBO B HEOOXOAMMbIE MOMEHTbI MO BPEMEHW W MPOLOSIKNTENb
HOCTM Mnogayu Tonmea (KoNnyecTsa nogasaemMoro TonmBea).

AnemeHTbl THB/ BKAOYalOT B Ce6S:

KOpnyc;

Ky/NayKOBbIiA Bas;
NnpeuesvoHHYI0 napy;
NOANPY>XMHEHHbIV KanaH.
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AnemeHTbl DOPCYHKM BK/OYAIOT B Ce0S:

— KOopnyc;

— urny,

— MPYXXNHY.

JaHHble ycTponcTBa obecrneymBaloT paboTy ABuratenss Ha Heob6Xo
AVMbIX peXXxmmax B npoLiecce paboTbl aBTOMOOWU/IA.

C TeopeTUYECKOM TOUKW 3PeHUst TOM/IMBHAaA CUCTEMa MpeacTaBnsAeT
cob0il COBOKYMHOCTb Moc/iefoBaTeNlbHO COeAMHEHHbLIX 3/IEMEHTOB, OTKa3
O[IHOr0 M3 KOTOPbIX CMOCOBGEH MPMBECTU K HEUCNpPaBHOCTU WUAN MOSTHOMY
0TKa3y BCel CUCTEMBbI.

OTKa3 04HOro WM HeCKOSIbKUX 3/IEMEHTOB MPUBOAUT K HapyLLEHUIO
paboTbl BCEI CMUCTEMbI C 3aflaHHbIMK XapaKTepUCTUKaMM N NapameTpamu.
Mpy 3TOM aBTOMOGU/Ib MOXKET COXPaHUTbL CMOCOOHOCTL K ABUXXEHUIO MpWU
HapyLLEHHbIX MapameTpax TOMJMBHON 3KOHOMWUYHOCTW, 3KOIOTMYHOCTMU,
MOLLLHOCTW 1 Ap., YTO PaBHOCW/IbHO OTKa3y BCEN CUCTEMBI.

AHaNn3 CTaTUCTUYECKUX AaHHbIX N0 0TKa3aM 3/1eMEHTOB aBTOMOOWIein
KAMAS3, MAS3 npu nx akcnnyatauum B ycnosmax Poccumn

B npouecce npoBeAeHNS 3KCNepUMeHTaIbHbIX UCCNef0BaHNA Mo coopy
CTaTUCTMYECKOro MaTepuasia Nno OTKasam 3/1eMeHTOB aBTOMOOWUNEN, Kpome
OTKa30B MO ABUraTesito, pacCmMaTpmBaIUCb O0TKasbl MO TPAHCMUCCUK, X040
BOW 4acTW, TOPMO3HOW CUCTEME, PY/IEBOMY YMpPaBfeHUO U 3/1EKTPO060
PYyLOBaHUIO.

Onsa aHanusa 6bl1n B3ATbI aBTOMOOMAKM ¢ npoberom go 400000 kunio
METPOB.

Cpeaun Bcex Bblleiwnx U3 CTPOSA 3/1eMEHTOB OTKasbl MO ABUrartento,
TPaHCMMCCUN, XO40BOW YacTW, TOPMO3HOW CUCTEME, PY/IEBOMY YIPaBIEHNIO
N 31eKTPOOOOPYLOBAHUIO pacrnpefenuinch cregyrowmm obpasom: ABura
Tenb — 39 %, TpaHcmucena — 18 %, anekTpoobopynosaHne — 9 %, TOpmo3
Hasa cuctema — 16 %, pynesoe ynpasneHue — 3 %, rugpasnnyeckas cucteMa —
6 %, Ky308 — 1 %.

CobpaHHble CTaTUCTMYECKME MaTepuasibl MO3BOJSIUAN BbIABUTb, UTO
3HaYMTe/IbHaA 4YacTb OTKa30B MO CBOMM MPOSAB/IEHHLIM AMArHOCTUYECKNM
nokKasaTesiiM YKa3blBaeT Ha 0TKa3bl M HEUCMPABHOCTN B CUCTEME BbICOKOIO
[laBneHnsa nopayn tonnmea. Bmecte ¢ Tem 6osee fAetanibHas o06paboTka
MaTepuasioB 1 NPOBeAeHHbIe PaboTbl N0 AUArHOCTUPOBAHUIO U BbISB/IEHNIO
NPUYNH HeucnpaBHOCTE NO3BONWMA cAenaTb 3akniyeHue, 4To 39 %
0TKa30B [JeNCTBUTENbHO OTHOCATCA K OTKasam Mo Agsuratento, a 38,5 % u3
HUX — OTKa3bl M HENCMPABHOCTU B CMUCTEME BbICOKOrO [aB/IeHUs Mojayu
TONJ/IMBA.
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Tak, Hanpumep, NpakTukKa paboTbl ¢ aBTOMOOGWISAMA MO3BO/INNA Bbis
BUTb, YTO 4YacTblil peMoHT THB/ npuBoANT K BbIXO4y M3 CTposA Tpy6o
NnpoBoZa BbICOKOr0 faBfieHuUs OKosio 7 %. OfHako 3T HEMCnpaBHOCTU
YCTPaHAKTCA Hebo/blWnMMN  pa3bopoyHO COOPOYHbIMK paboTaMn N He
TPebyoT TEXHUYECKMX BO3AENCTBMIA Ha TOM/IMBHYKO CUCTEMY BbICOKOIO
[aBNeHuns.

OTKa3sbl M0 XO4OBOW 4acTW B O4YeHb OO/bLUOK CTEMEHW CBSA3aHbl C
YCNOBUAMM 3KCMyaTaumm n npoberom asTomobuieit. AHasim3 0TKasos 1 NX
pacnpefenieHne no afieMeHTam XO0[0BOI 4acTU MO3BOSINAN BbISABUTb, YTO
okosio 50 % OTKasoB MPUXOAUTCA Ha HEUCMPaBHOCTW, CBA3aHHblE C
BbIXOA40M M3 CTPOS 3a4HUX Peccop 1 peakTUBHbIX WTaHr; rno 10 % — BbIXOp,
N3 CTPos GanKn nepedHert ocu, amopTU3aTOpPOB NepefdHWn ocn u 20 % —
nepegHMX peccop.

YuuTtbiBad, 4YTO KO/IMYECTBO OTKa30B BO3pacTaeT C YBe/IMYEHUEM
npo6era aBTOMO6MNA C HaYana aKcnayaTaumn, 611 NPOBeAEH CreLUnabHbIN
aHa/IM3 NMEIOLLMXCA CTaTUCTUYECKMX JaHHbIX, KOTOPbIA MO3BOMINA YCTaHO
BMTb 3aBUCMMOCTb HapacTaHMsA 0TKa30B OT roga aKcnayataumm aBToMoouns
n npobera.

AHa/In3 0TKa30B TPAHCMUCCUM Jasi BO3MOXXHOCTb MOJTyUNTb UX pacnpe
feneHve. MNpu 3ToM B npouecce aKcnyatauum aBToMobuiein Hambosee
4acTo HabnJarTCA 0TKasbl MEXO0CeBOro KapgaHHoro sana (36,4 %), cuH
XPOHWM3aTOPOB AeNNTENSA, FNaBHOW nepegaymn cpeaHero mocta (no 18,2 %).

Janee Ha TpeTbe NO3MLMKM MO KONMYeCTBY 0TKa3oB (9,1 %) HaxogaTcA
NpUBOL CNMAOMETPa, MHEBMOrNAPOYCUNNTENb, MOAWMMHUK BbDKUMHOA.
O6bI4HO Hambonbluee UX KonnyecTBo (2/3) BbI3BaHO paboToON B TSXKEsbIX
YCNOBUAX 3KCMyaTaymu.

TopMo3Hasa cuctema y 60/bLLUMHCTBA FPY30BbiX aBTOMOOWNEN NMHeBMaA
TU4YeCKas, TEM He MeHee HambosibLUee KOMMYecTBO OTKa3oB (4o 23,5 %)
NnpMXoanuTCca Ha TOPMO3Hble Haknaaku, 17,6 % — Ha Kommnpeccop ABYXLUW
NMHAPOBbIA. o 11,8 % BbIXOAOB M3 CTPOSA MPUXOAMTCH Ha TOPMO3HOM
b6apabaH, pa3mXMMHble Ky/aku U 3HepProakkymynatop. KpoHWTernH 3Hep
roakKKyMynsitopa, Tpy6onpoBoAbl, rMaBHbIA TOPMO3HOM KPaH M OMOPHbIN
ANCK cynrnopTa garT no 7,1 % oTKa3o0B..

OTKa3bl M WX pacrnpefeneHve no 3fieMeHTaMm 3/1eKTPoo6opya0BaHUSA
NMO3BO/INMW BbISABUTb, YTO MO 25 % 0TKa30B NPUXOAMNTCA Ha HEMCMPaBHOCTMU,
CBsI3aHHble C BbIXO4OM U3 CTPOS reHepaTopoB, CTapTepa, MPOBOAKM PaMHOIMA,
3/1IEKTPOMOTOpPA OTOM/IEHNA KabUHbI.

AHann3 0TKa30B rMapaBnyeckoro npmBoga NoAbema Ky3oBa nokasas,
4TO B MPOLECCe IKCMnyaTauum aBToMobuiein Hanboee 4actTo HabnaarTCA
oTKa3bl Hacoca HLLU 32 (80 %) n 20 % npuxoguTCHA Ha BbIXOA4 U3 CTPOS
LWINHAPA rMaponogbeMHUKA.
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C uenblo NonyyvyeHUS [OMNOSHUTENILHOW WHopmaumnm 06 0TKasax
CUCTEM YnpaB/ieHNa paboTon ABUraTeNIIMN N YTOUHEHUA UCXOAHbIX CTaTu
CTUYECKMX MaTepuasioB BTOpasi YacTb 3KCMePUMEHTaIbHbIX UCCef0BaHNI
npoBoAniacs B (PUPMEHHbIX CEPBUCHbIX LIEHTPaX TEXHUYECKOro 06Cy>Xun
BaHUA aBTomobunen KAMA3, MAS.

dkcnnyatupyemble B NeH3e 1 PA3aHW rpy30Bble aBTOMOOUIN NPOXOAAT
TEXHUYECKOe 0OCNy>K1BaHWe, ANAarHOCTUPOBaHWE M PEMOHT Ha aBTOTpaH
CMOPTHbLIX MPeAnNpPUATUSX.

BmecTe ¢ TeM Npv BbINO/IHEHUM UCC/EA0BAHUIA HEOOXOAMMO OblI0 MPo
BECTU U3Y4YeHMe OTKA30B 3/1eMEHTOB TOM/IMBHOW CUCTEMbI U BbISIBUTb OCHOB
Hble MPUYNHBI NX BO3HUKHOBEHUS. B CBA3M C N3/TOXKEHHBIM, /151 BbIMO/IHEHUS
paboTbl NOTPeboBancA CO0P CTaTUCTUYECKMX AaHHbLIX MO OTKa3aM N Hencrnpas
HOCTSAM 3/IEMEHTOB AWN3e/IbHbIX TOM/IMBHBLIX cucTeM asTomoounen KAMAS v
MAS3 npu nx aKcnayaTaummn B pasnnyHbIX YCNOBUSIX.

Llenbto npoBefeHNs 3KCNepUMeHTaIbHbIX UCCNe0BaHnA ObISv BbISIB/IE
Hbl Hanbosee criabble 3/1eMeHTbI AN3e/IbHbIX TOM/IMBHbLIX CUCTEM, OMpeaeseH
NX CPeAHNIA pecypc B aKCnyaTaumMmn 1 CTeNeHN BANAHUS Ha paboTocnocob
HOCTb BCEM CUCTEMbI, & TaK)Ke paspadboTaHbl MepOonpUATUSA MO BbISAB/IEHNIO
0TKa30B Mpw 3KCryartauunm.

JOoNOMHNTENIbHO NPWU BbIMO/IHEHUN UCCNEeA0BaHNA HeobXoANMMO 6blino
NPOBECTU CpPaBHEHMEe CTaTUCTUYECKUX MaTepuasioB MNpu 3Kcnayataymm
aBTOMOOW/IEN B Pa3/INYHbIX YC/TOBUSAX.

B xope akcnepumMeHTa Obl/10 BXKHO Y4eCTb K/IMMAaTU4YeCcKue YC/10BUS,
06ecneyYeHHOCTb CEPBUCHBIX MPeANPUATUIA JOCTATOYHbIM TEXHONOTMYECKNM
obopyoBaHMEM W KBa/IMDULMPOBAHHLIM PEMOHTHbLIM repcoHasioM. 1o
3TUM NPUYMHAaM 4115 IKCNEePUMeHTa/bHbIX UCCIeA0BaHNM Obla NocTaB/ieHa
3afla4ya Mo NpoBefeHMI0 3KCM/IyaTaluMOHHbIX UCCNef0BaHN Ha aBTOTPaH
CNOPTHLIX NpeanpunATUAX MNMeHsbl 1 PA3aHu.

B HavanbHbIN Nepunod nNpu NpoBefeHNN 3KCNepUMEHTa/IbHbIX UCCefo
BaHU B KayecTBe 0ObEKTa MPUHATA AM3e/bHAA TOMMBHaA annapaTtypa
rPy30BbIX aBTOMOOW/MEN POCCUINCKOrO U 6enlopycckoro npov3BOACTB
KAMA3 n MAS.

Hanbonee BaXXHOW OCOGEHHOCTbLIO [AM3e/IbHOW anmnapatypbl ABSETCA
3aBUCMMOCTb OT KadecTBa Tornamea. B cBA3M C 3TUM npu nNpoBefeHUMU
3KCNepUMEHTa/IbHbIX WCCMefoBaHUA No cbopy cTaTUYeCKMX [faHHbIX 00
OTKa3ax 3/IEMEHTOB [M3e/bHOW annapaTypbl HE06X0AMMO 6bI/10 paccmaTpu
BaTb KOHCTPYKLWW, WUCMOMb3YIOWNECA B HaCcTosLLlee BPeMsi Ha aBTOMO
onnax. KOHCTPYKTMBHO CUCTEMbl MUTAHUSA [WU3efleil BbINOMHAKTCA MO
OLHOWM N3 YeTbIpex CXeM, NMpUYeM pacnosioKUTb UX MO CTEMEHN COBepLUEH
CTBa MOXHO C/lelyoLL MM 06pa3om:

1. CucTembl pa3genieHHoro Tmuna ¢ MHoronayHxepHoim THB/, EBpo O, 1, 11.
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2. CucTteMbl pasfgesieHHoro Tuna ¢ pacnpegenutenisHeiM THB/L, ©
NPUMEHEHNEM TOMJIMBHOM pamMmbl BbICOKOro AassieHna — "Common rail”,
Espo I, I, 1.

3. CncTeMbl Ha 0OCHOBe Hacoc thopcyHoK, Espo I, 111.

4. CncteMbl Ha 0CHOBe (JOPCYHOK C MHAVBUAY&/IbHbIMU TOM/IMBHbLIMMN
Hacocamu, EBpo I, 111.

AHann3 napka Amn3enein B Halle cTpaHe NoKasbIBaeT, YTO NOAaB/IsoLLee
NX 60NbLUMHCTBO 060pPYAOBaHblI CUCTEMaMM CTaporo obpasya, 6onee TOro,
HOBble Tpy30Bble aBTOMOOWIN, BbINyCKaemMble B Halleil CTpaHe, 060py
AYTCA  MeXaHU4YeCKUMW MHoronnyHXepHbiMm THB/A v no3sonsawoT
BbIMONHATbL HOPMbI TOKCMYHOCTU EBpo I, 1.

Mo aTum npuynHam B npouecce cbopa CTaTUCTUYECKUX MaTepuasioB
NnoTpe60BasIoCh aHa/IN3MPOBaTb TOMIMBHYHO CUCTEMY B Li/IOM N YYNTbIBATb
KOHCTPYKUVOHHbIE Pas3numna Mexay HUMW. Tlpu 3ToM 00beKT uccnefo
BaHMI (TONIMBHAas CUCTeMa) paccMaTpuBasIiCs Kak CUCTema, cocTosiLwas 13
camoro THB/, v ero ycTpoiicTB, NpeAcTaBNAOLWNX MPELLE3NOHHbIE Mapbl U
NCMONHUTE/IbHbIE YCTPOWCTBA.

C uenbto nosyyeHUs HanbosbLero o6bema MHopMauum ob nccnepye
MbIX 00bEKTaxX [AM3e/IbHOW TOM/IMBHOW CUCTEMbI FPY30BbIX aBTOMOOGMUEN
MeTOANKON 1ccnefoBaHNn NpeAnosiarasock NPOBECTU U3Y4YeHMe BCeX 06pa
WeHnii Ha ATTT no rpy3oBbiM aBTOMOOGMISIM POCCUICKOrO Mpou3BOACTBa
NPW 0TKa3ax 3/IEMeHTOB AN3e/IbHOW TOM/IMBHON CUCTEMBI.

MeToanKa WccnegoBaHWn  npegnonarana pPerucTpaunio  Momenemn
aBTOMOGUNEN, Mogenein (TUNOB) ABUraTenei, roga Bbinycka aBTOMOGUNEN,
npobera ¢ Hadyana akcnayartaynu, XapaKkTepUCTUK MPOABeHNA 0TKa30B Npu
akcnyataumu, onpegeneHne BO3MOXKHbLIX MPUUYMH MOAB/IEHUA OTKa30B, a
TakK>XXe A0MO/THUTENbHbIX AaHHbIX, MO3BOMAOLWMX AaTb YI/Ty01eHHYH XapaK
TEPUCTUKY BbISIBIEHHOMY OTKa3y 3/IEMEHTOB AW3e/IbHOW TOM/IMBHOWN
CUCTEMBI.

MeToanKa 3KCnepUMeHTasIbHbIX MCCNeA0BaHU [LO/MKHA Oblna Takxke
BbISIBUTb 0COBGEHHOCTM B 0TKa3ax 3/1IEMEHTOB AN3e/IbHON TOM/INBHOM CUCTe
Mbl NPW 3KCM/yaTaumMm aBTOMO6UNEN B yCroBusx Poccum.

ONnsa nonyyeHnsa [daHHbIX B CepBUCHbIX npegnpuaTtusax Poccun (cee
AeHva no asym ATI) 6b11m pa3paboTaHbl crieymanbHble POpMbl, B KOTOPbIE
BHOCU/INCb BCE [JaHHble W XapaKTepUCTUKM MO0  06C/y>KMBaeMbIM
aBTOMOOW/IAM U X OTKa3aM.

MNpy nony4vyeHnn ceefeHMin No oTkazam Ha CTOA B Ps3aHM 1UCMo/b30
Ba/slaCb KOMIMbIOTepHasa 6a3a faHHbIX M0 aBTOMOOWUIAM, pe3yibTaTbl TEXHU
4YEeCKOro OocmoTpa aBTOMOOW/IEM WM Hay4Hble OT4YeTbl [OCYAAPCTBEHHbIX
Hay4HbIX OpraHu3auuii No HeMcnpaBHOCTSAM aBTOMOOWIEW B rpouecce
akcnyarauuu.
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MeToanKa [o/mkKHa Oblia BblABUTb OTKasbl MO BCEM 3/1eMeHTaMm
AV3e/TIbHOM  TOMJIMBHOM CUCTEMbI, UX fJaTtyMkam W UCMOSTHUTENbHbIM
YCTPOMCTBaM /151 BCeX pa3HOBUAHOCTEN NPUMEHSEMbIX TOM/IMBHbLIX CUCTEM.

K paccMoTpeHnto npuHUManucb Tonbko aBTomMoounmn ATl (6e3 ydeTa
BOCCTAHOB/IEHMSI OTKA30B B PEMOHTHbIX MacTePCKMX), MO3TOMY OCHOBHast
BblIbOpKa aBTOMOOW/IE COCTaB/1EHA 13 MOABUXHOI0 COCTaBa.

B npouecce npoBeaeHUst aKCNepUMeHTa/IbHbIX UCC/EA0BaHNIA N0 cO0py
CTaTUCTUYECKOro MaTepmasia rno oTkasam Au3esibHOM TOMIMBHOM CUCTEMbI U
NX 3NEMEHTOB Ha rpy30BbiX aBTOMOOMNAX KamMA3 6bis10 06cnegoBaHo
50 aBTOMO6MNEeNn KamA3.

CobpaHHble CTaTUCTMYECKME MaTepuaibl MO3BOSIUAN BbISABUTb, UTO
3HauYuTe/IbHAA 4acTb OTKa30B MO CBOMM MPOSAB/IEHHbIM AUMArHOCTUYECKUM
nokasaTensaM ykKasbiBaeT Ha OTKasbl U HemcnpasHocTn B THB/,. BmecTe ¢
Tem 60siee geTasibHass 00paboTKa MaTepuasioB N NPoBedeHHble PaboTbl MO
AVNarHOCTMPOBaHUIO U BbISABMEHUIO MPUYUH HEUCMNPABHOCTEN MO3BOSIN/IN
caenatb 3ak/o4veHue, 4to 20 % OTKAa30B AEACTBUTE/IbBHO OTHOCATCHA K
oTkazam THB/.

AHanIn3 CTaTUCTUYECKNX MaTepmasioB Mo BbINO/IHEHHbIM B [eH3e 1 P
3aHM UccnefoBaHMAM MO3BO/IN YCTaHOBUTb, YTO O0/bLUMHCTBO OTKA30B U
HeMcnpaBHOCTEN MO CUCTEME MUTaHUA ABYX MOAeNeil rpy30BbIX aBTOMO
6unern 6NM3KM MO XapakKTepy W COMOCTaBUMbl MeXAy CO60W, Konmye
CTBEHHbIEe XapaKTePUCTUKN OTKAa30B.

Pe3ynbTaTbl CTaTUCTUYECKMX [aHHbIX MokKasbiBaloT (Tabn. 7.1), 4rto
KO/INYECTBO OTKa30B Y ABYX Pa3/IMYHbIX MOAeNel aBTOMOOMIEN NpaKTu
4eCKM 0NHAKOBO.

Tabnuuya 7.1
OTKa3sbl AN3eN1bHON TON/IMBHOM CUCTEMBI
No [poLeHTHOe cofeprXkaHne 0TKasa
n/n r. lMeHsa r. Pa3aHb
KAMAS3 KAMAS3

1 | TonNAnBHbIN HACOC BbICOKOI O AaBEHUS:
1.1 | nnayH»XepHasa napa 7 6,7
1.2 | npy>XunHa TonkKartens 3 2,3
1.3 | npy>XmnHa HarHeTaTe/IbHOro KsanaHa 3 2,3
1.4 | HarHeTaTe/bHbI KnanaH 7 6,7

2 | Tpy6onpoBof BbICOKOIO AaB/IEHUS:
2.1 | KpenneHwne Tpy60nNpoBoa0B 16 16,4
2.2 | TPy6KW BbICOKOrO iaB/IeHNSA 13 13,4

3 | PopcyHKa
3.1 | npy>xuHa 11 11,2
3.2 | vrna 12 11,9
3.3 | KpenneHne OPCYyHKMU 11 11,2

4 | I'poyee 17 17,9
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OCHOBHble 0TKasbl BK/O4YalOT B Ce6S TOM/IMBHbIA HAcOC BbICOKOIO
[aBneHus, Tpy60npoBOg BbICOKOr0 AaB/ieHNs, DOPCYHKM, MpoYee.

Mpwn akcnnyaTaunm aBToMobunen B ycnousix MNeH3bl N PsA3aHn Haw
60/1blLEee KOMIMYeCTBO 0TKa3oB (puc. 7.1) NpuxoamTca Ha TOM/IMBHbIE HAco
Cbl BbICOKOro faeneHus. Ha BTOpoM no3vumu no Konnmyectsy — TPy60
NPOBOJ BbICOKOI0 AaB/IEHUS.

40

MPOLEHTHI,
% 35 34 34,3
5 oy 298
25
20
20 18 17,9

KAMAS3 MNMEH3A

B KAMA3 PA3AHb

THBA TPYBOMPOBO NPOYEE
BBLICOKOMO POPCYHKN

OABIEHUA

Puc. 7.1. AmnarpaMmma OCHOBHbIX HemcnpasHocTen KAMA3

AHa/IN3 CTaTUCTUYECKUX [aHHbIX MO OTKasaM 3/1eMEHTOB [M3e/IbHOMN
TOMN/IMBHOM CUCTEMbI MpPU 3Kcnnyatauum asTomobmnen MA3 B yCnoBUsX
[MeH3bl 1 PasaHw.

JKcnepMeHTaslbHble KUCC/eoBaHUA NO cOopy, aHann3y U 06paboTke
[AaHHbIX 06 OTKasax WM HEUCNPaBHOCTAX CUCTEMbl MUTAHUA [AM3e/IbHOMOo
[BUraTens, BbINO/IHEHHble B [eH3e v PA3aHW, NO3BOAWAWN cOenatb psajg
BbIBOJOB, XapaKTePM3YIOLWNX 0COOEHHOCTb 3KCMlyaTaunm asTomobuniei B
CTpaHe.

JaHHble B Tabs. 7.2 yKasblBalOT Ha HeCyLleCTBEHHble pPas3/inynsa B
NOSIBNIEHNN OTKa30B B MpoLEcce 3KCryataunm aBToMobUen B yCnoBUAX
[MeH3e 1 PasaHw.

CnepoBaTesibHO, (haKTUYeCKOe KOJIMYECTBO OTKA30B U HeMcrnpaBHOCTEN
(pwnic. 7.2) B INeH3bl n PA3aHM NpUMepHO 04VHAKOBOE.
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AHann3 ycnoBuin XpaHeHUs1 1 NycKa aBToMobunien B MNeH3e No3BOANN
YCTaHOBUTL C/ieflytoLine faHHbIe:

1) Ha OTKPbITbIX OPraHM30BaHHbIX CTOAHKax — 85 %;

2) B 3aKpPbITbIX HeoTarn/iMBaemMbIX rapaxkax 1 6okcax 15 %.

AHann3 ycnoBuin XpaHeHNSA U NycKa aBTomobuein B PA3aHK NO3BONN
YCTaHOBUTL C/ieflytoLine faHHbIe:

1) Ha OTKPbITbIX OPraHM30BaHHbIX CTOAHKaxX — 78 %;

2) B 3aKpPbITbIX HeoTan/imBaembix 30Hax TO u TP 22 %.

B BbINO/IHEHHbBIX WCCNEL0BaHMAX MOMy4YeHbl MNpobern, Ha KOTOPbIX
MPOUCXOAW/IN 0TKa3bl 3/1IEMEHTOB B MPOLLECce 3KCn/yaTaumm asTomobunien
KAMAS3 (T1abn. 7.2) n MA3 (1abn.7.3).

Tabnuuya 7.2
OTKas3bl AN3e/bHOI TONMBHOW CUCTEMBI

Ne IMpoueHTHOE cofepyXaHne 0TKasa

n/n r.MNeH3a r. PasaHb
MA3 MA3

1 TONIMBHbIN HACOC BbICOKOIO JaB/IEHUS

1.1 NAYHXepHas napa 7 6,7

1.2 NPY>X1Ha ToNKaTeNs 3 2,3

13 Npy>XnHa HarHeTaTe/IbHOro KnarnaHa 3 2,3

14 HarHeTaTe/lbHbli KnanaH 7 6,7

2 Tpy60npoBof BbICOKOIO aB/IEHUS:

2.1 KpenseHne TpybonpoBoioB 16 16,4

2.2 TPYOKM BbICOKOIO [1aB/IEHNS 13 134

3 DOopCyHKN:

3.1 npy>xnHa 11 11,2

3.2 urna 12 11,9

3.3 KpenseHne DOPCyHKMU 11 11,2

4 INpoyee 17 17,9

Ta6bnuuya 7.3
XapakTtepuctrka otkazoB KAMASJ, nosiy4yeHHbIX B ['leH3e 1 PA3aHu

Ne MNpo6ern, Ha KOTOPbIX NPOM30LL/IV 0TKa3bl, ThbIC.KM
n/n r. PasaHb r.MeHsa
KAMA3 KAMAS3
1 2 3 4

1 TonnmBHbLIA HacoC BbICO
KOro aBeHuns:

11 NayHXepHas napa 83,153,203,354,123, 86,156,206,347,126,269,
266,377139,268,388, | 380,142,272

12 Npy>XnHa ToNKaTens 81,150,205,260 83,152,207

1.3 Nnpy>XnHa HarHetatens | 86,152,204,288 88,153,206

HOro KsianaHa
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OKOHYaHue 1abn. 7.3

1 2 3 4
14 HarHeTaTeNbHbIM KnanaH | 85,151,206,255,124,2 | 87,153,207,256,126,259,
57,378,162,271,379 163,273,383
2 Tpyb60onpoBos  BbICOKOIrO
[aBNIEHUS:
2.1 | KpenneHue 205,377,388,309,271, |207,379,389,319,275,212,
TpybonposoLoB 207,379,390,311,315, | 383,394,314,325,210,373,
201,369,389,301,316, | 393,304,318,208,374,389,
204,371,387,308,272, | 310,274,206,374
202,373,381
2.2 | Tpyb6KM BbiCcOKOro | 205,377,388,309,209, | 208,378,380,319,209,214,
[aBneHns 199,189,303,275,390, | 194,308,281,395,214,192,
209,187,381,315,380, | 386,321,385,204,190,305,
199,185,300,275
3 POPCYHKN:
3.1 | npyxuHa 83,153,203,301,125, 88,158,208,259,128,261,
254,123,256,377,125, | 382,130,275,84,85,155,
270,79,81,150,205, 86,156,210
260
32| wrna 81,157,205,301,125, 86,162,210,306,125,262,
257,378,388,303 383,131,276,85,88,158,
132, 394,382,393
3.3 KpensieHne hOPCyHKM 79,150,203,256,125, 85,156,208,261,130,263,
258,378,380,383,385, | 383,386,388,390,393,
388,391,82,393,85,87 | 396,87,398,90
4 MNpoyee 83,153,203,254,123, 88,158,208,259,128,261,
256,377,125,270,79, 382,130,275,84,89,92,210,
85,87,205,377,388, 382,392,314,277,211,376,
309,271,207,371,379, | 384,316,321,278
311,315,272,316
Ta6bnuuya 7.4
XapaKTepuctruka otkasos MAS, nonyyeHHbIX B NeH3e n PAsaHu
Ne Npo6ern, Ha KOTOPbIX NPOU30LL/I 0TKa3bl, ThIC.KM
n/n r. MeHsa r. Pa3aHb
MA3 MA3
1 2 3 4
1 ToNNMBHLIA Hacoc
BbICOKOIO
[aBMIEHUS:
1.1 | nnyHxepHas 83,153,203,354,123,266,377 | 86,156,206,347,126,269,
napa 139,268,388, 380,142,272
1.2 Npy>XnHa 81,150,205,260 83,152,207
TO/IKaTens
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OKOHYaHWe Tabn. 7.4

1 2 3 4
13 npy>kvHa HarHeta | 86,152,204,288 88,153,206
Te/IbHOro K/arnaHa
14 HarHeTartesibHbIA | 85,151,206,255,124,257, 87,153,207,256,126,259,
K/sanaH 378,162,271,379 163,273,383
2 Tpy6onposof
BbICOKOI0
[laBNeHuns:
2.1 KpenneHue 205,377,388,309,271,207, 207,379,389,319,275,212,
Tpybonposogos | 379,390,311,315,201,369, 383,394,314,325,210,373,
389,301,316,204,371,387, 393,304,318,208,374,389,
308,272,202,373,381 310,274,206,374
2.2 | TpybKM 205,377,388,309,209,199, 208,378,380,319,209,214,
BbICOKOIO 189,303,275,390,209,187, 194,308,281,395,214,192,
[aBNeHuns 381,315,380,199,185,300,275 | 386,321,385,204,190,305
3 POpPCYHKN:
31 npy>uHa 83,153,203,301,125,254,123, | 88,158,208,259,128,261,
256,377,125,270,79,81,150, 382,130,275,84,85,155,
205,260 86,156,210
3.2 nrna 81,157,205,301,125,257, 86,162,210,306,125,262,
378,388,303 383,131,276,85,88,158,
132, 394,382,393
3.3 KpenseHue 79,150,203,256,125,258, 85,156,208,261,130,263,
thopcyHkmM 378,380,383,385,388,391, 383,386,388,390,393,
82,393,85,87 396,87,398,90
4 Mpouee 83,153,203,254,123,256, 88,158,208,259,128,261,
377,125,270,79,85,87,205, 382,130,275,84,89,92,210,
377,388,309,271,207,371, 382,392,314,277,211,376,
379,311,315,272,316 384,316,321,278

MPOLEHTDI,
40

%
35

35 345

30

25

20 +—

15 +——

10 ——

5 1

0

20 19,6

MA3 MNMEH3A

14,5 141 B MA3 PASAHb

THBL

TPYBONPOBOA
BbICOKOro
JOABNEHMA

POPCYHKN

NPOYEE

Pwuc. 7.2. JmarpaMma OCHOBHbIX HEMCNpaBHOCTEN aBTomMobmnsg MA3
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BbisiBNeHHble 0TKa3bl M0 aBTOMOOMNAM MO3BOMUAN MOMYYUTL 3aKOHO
MepHOCTM pacnpefesieHnsi 0TKa3oB Mo rnpoberam. Npy 3ToOM 4515 3/1EMEHTOB,
OTKa3bl M0 KOTOPbIM MMeNN HebOosIbLLIOE KO/IMYEeCTBO, 06paboTKa nHgopma
UMW Benacb B YCNOBUAX €e HejocTaTka. B pe3ynbtaTe BbINOSHEHHbIX
pacyeToB A/19 3NEMEHTOB TOM/IMBHO CUCTEMbI MOMYyYeHbl CreaytoLme
nokasartesin NX HafeXXHOCTHbIX XapakTepuctuk (tabn. 7.7; 7.8; 7.9; 7.10)

Ta6bnuua 7.5

OTKa3sbl An3eNbHON TON/IMBHOM CUCTEMBI

Ne [poLeHTHOe cofepXKaHme 0TKasa
n/n r.MeHsa r. PasaHb
KAMA3 KAMA3
1 TOnN/IMBHbIN HAacOC BbICOKOIO AaB/IEHUS:
11 NyH>XepHasa napa 7 6,7
1.2 NPY>XMHa ToNKarens 3 2,3
1.3 NPY>XMHa HarHeTaTe/IbHOro KnarnaHa 3 2,3
14 HarHeTarte/lbHblii KnanaH 7 6,7
2 Tpy60npoBof BbICOKOIO aB/IEHUS:
2.1 KpensieHve Tpy6onpoBoLoB 16 16,4
2.2 TPYOKM BbICOKOIO aB/IEHNS 13 134
3 DOPCYHKN:
3.1 npy>XnHa 11 11,2
3.2 urna 12 11,9
3.3 KperisieHne 11 11,2
4, [Mpoyee 17 17,9
Tabnuua 7.6
OTKa3sbl ,D,I/I3eI'IbHOI7I TOM/INBHOW CUCTEMbI
Ne IMpoueHTHOE cofepyaHne 0TKasa
n/n
r.MeH3a r. PasaHb
MAS3 MAS3
1 | TonauBHbI HAacOC BbICOKOTO AaB/IEHUS:
1.1 | nnyHXepHas napa 7 6,7
1.2 | npyXuHa ToNnKartens 3 2,3
1.3 | npy>XmnHa HarHetTarTe/IbHOro KsanaHa 3 2,3
1.4 | HarHeTaTeflbHbIl 7 6,7
2 | Tpy6onpoBoA BbICOKOr0 AaB/IeHUS:
2.1 | KpenneHne TpyboNpoBOAOB 16 16,4
2.2 | TPy6KW BbICOKOrO iaB/IeHNSA 13 13,4
3 | POPCYHKM:
3.1 | npy>xuHa 11 11,2
3.2 | vrna 12 11,9
3.3 | KpenneHne OPCyHKU 11 11,2
4. | I'poyee 17 17,9
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Tabnwuuya 7.7
MokasaTenn HageXXHOCTU 3N1eMEHTOB ToNMBHOM cuctembl KAMAS lMeH3a

Ne HanmeHoBaHVe 0TKa30B CpefHsasn CpeaHekBag KoathchmumeHT
n/n HapaboTka paTnyHoe Bapuayum
Ha 0TKa3 L, OTKJIOHEHWeE g,
TbIC.KM ThIC.KM
1 TONNNBHbIN Hacoc
BbICOKOI0 aB/IEHNA :

11 NnyH>XepHasa napa 209,7 93 0,44
1.2 Npy>X1Ha ToNKaTeNs 210,3 55 0,26
13 npy>vHa 152 59,6 0,38

HarHeTaTe/IbHOro KnanaHa
14 HarHeTaTe/IbHbIN KnanaH 210,7 93,1 0,44
2 Tpyb6onpoBo4  BbICOKOro

[laBNeHuns:

21 KpensneHune 316,1 59 0,18

TPy60npoBOA0B
2.2 | TpybKn BbICOKOro [faBie 2822 111 0,39

HUA
3 POpCYHKN:
3.1 npy>unHa 179,3 85,3 0,47
3.2 nrna 223,3 116 0,52
3.3 KpeneHne DOPCyHKU 267,6 137 0,51
4 [Mpouyee 244 97 0,39

Tabnuuya 7.8
Moka3aTenn HageXXHOCTU 31EMEHTOB TOM/IMBHOW cucTembl MA3 NeH3a

Ne HavmeHoBaHMe 0TKa30B CpepgHsasn CpenHekBag, Koathcpu
n/n HapaboTKa Ha paTuyHoe LUVEHT
OoTKa3s L, OTK/NIOHEHWE | Bapmauunu
TbIC.KM 0, TbIC.KM
1 | TONNMBHbLIA HAcoC BbICOKOro
[aBneHuns:
1.1 NJyH>XepHasa napa 210,2 101 0,48
12 NpYy>X1Ha TosIKaTens 142 68,1 0,47
1.3 NMpy>nHa HarHeTtaTesibHOro 1446 58,7 04
KnanaHa
1.4 HarHeTarte/IbHbI/ KnanaH 201,8 96,3 0,47
2 | Tpybonposog BbICOKOr0o
[aBeHuns:
2.1 KpenseHne TpybonpoBoAoB 307,9 61 0,19
2.2 TPYOKW BbICOKOI0 AaB/IEHMS 277,3 115 0,41
3 | POPCYHKMN:
3.1 npy>xnHa 1729 78,1 0,45
3.2 nrna 203,8 106 0,52
3.3 KpenneHmne DOPCYHKN 270 88 0,32
4 | I'Npoyee 229,8 82 0,35
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Ta6bnuuya 7.9
Noka3zaTenn HageXXHOCTU 3N1eMEHTOB ToN/IMBHOM cuctembl KAMAS Ps3aHb

No HanmeHoBaHWMe 0TKa30B CpefHsasn CpefHekBay, Koathhu
n/n HapaboTKa Ha paTu4yHoe UMEeHT
oTKa3s L, OTK/IOHEHWE 0, | Bapuaunu
TbIC.KM TbIC.KM
1 | TONNUBHBIMA HACOC BbLICOKOro
[aBneHuns:
1.1 NAyHXepHaa napa 192,3 110 0,57
1.2 Nnpy>nHa TonkKarens 175 59 0,33
1.3 Npy>XuWHa HarHeTaTes/IbHOro 182,2 90 0,49
K/anaHa
1.4 HarHeTaTe/IbHbI KnanaH 1751 98 0,56
2 | Tpy6onposop BbICOKOI0
JaBneHus:
2.1 KpenieHne TpybonpoBoAoB 314 56,7 0,18
2.2 TPYOKM BbICOKOr0 iaB/ieHNS 277 78,5 0,28
3 | POPCYHKN:
3.1 npy>nHa 1811 87,1 0,48
3.2 nrna 2235 109 0,49
3.3 KpensieHne hOPCYHKM 2514 133 0,53
4 | INpoyee 268,7 109 04

CpeaHss HapaboTKa Ha 0TKa3:

- X
X 1

)

n

CpeHeKBaApaTUYHOE OTK/IOHEHME:

2
iati X

KoathdmumeHT Baprayun:

n 1

K1

Tabnunua 7.10
Moka3aTenn HageXXHOCTU 3N1eMEHTOB TOM/IMBHOW cucTembl MA3 Psi3aHb

Ne HanmeHoBaHue CpepfHsasn CpepfHekBagpa Koadpdhm

n/n 0TKa30B HapaboTKa TUYHOE LUMEHT
Ha OoTKa3 L, OTK/IOHEHMUE O, Bapuaymm
ThIC.KM ThIC.KM
1 2 3 4 5
1 TonnMBHbIN Hacoc
BbICOKOI0 JaB/IEHUNS:

11 NJyH>XepHasa napa 206,5 79 0,38
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OKOHYaHue 1ab6bn. 7.10

1 2 3 4 5
12 Npy>X1Ha TosIKaTens 174 65 0,37
1.3 Npy>unHa HarHeta 182,2 57 0,31

Te/IbHOro KiarnaHa
14 HarHeTaTeslbHbIN 181,2 103 0,5
KnanaH

2 Tpyb6onposos BbICO
KOro [1aB/IeHUs:

2.1 KpenneHne 206,8 70 0,22
TPy60npoBo0B
2.2 TpyoOKM BbICOKOI0 253 59 0,23
[laBleHuns
3 D OpPCYHKN:
3.1 npy>xnHa 175,3 91 0,52
3.2 nrna 207,5 95 0,45
3.3 KpenneHmne DOPCYHKN 283,6 117 0,41
4 [Mpouyee 236,3 95 04

Kak BMAHO W3 MpuBEAEHHbIX Bbille [JaHHbIX O HaeXXHOCTU paboTbl
3/1EMEHTOB TOMJ/IMBHOW CUCTEMbI, MOKa3aTe/in 3aKOHOMEPHOCTeN pacnpese
NIEHNA OTKa30B CBUAETE/IbCTBYET O TOM, YTO He BCE M3 HUX MOTYT ObITb
onvcaHbl HOPMasTbHbIM 3aKOHOM pacrpesesieHns.

B pe3ynbTate npoBefeHHbIX UCCNefoBaHU MO c6opy CTaTUCTUYECKON
nHopmaumnm o6 OoTKazax 3/1EMEHTOB [AN3e/IbHOW TOM/IMBHOM CUCTEMbI
rpy3oBbIix aBTomobunein KAMA3 n MA3, nosyyeHbl AaHHble O CpefHeN
HapabOTKe Ha OTKa3 KaXAoro u3 3/1eMEHTOB; TMPOBEAEHO CpaBHEHUE
pe3y/ibTato., CObpaHHbIX B [NeH3e n Pa3aHun.

YcTaHOoB/EHA [J0N1A 0TKA30B KaXKA0ro U3 3/1EMEHTOB [AN3€e/IbHON TOMN/INB
HOW CUCTEMbI, YTO B Aa/IbHENLLEM MOXKET ObITb MUCMO/Ib30BAHO A9 HOPMU
poBaHWA MNOTPEOHOCTM B 3arnacHbIX 4acTsax And obecneyeHMs paboTo
CMOCOBHOCTN CUCTEMBI.

YCTaHOBMNEHO, YTO CYLLECTBYHOT OCHOBHble OTKa3bl TOM/IMBHOIO Hacoca
BbICOKOrO [aB/ieHns, Tpyb0npoBo4a BbICOKOro AaBneHus, (POPCYHOK, Mpo
yee.

C w1Cnosb30BaHMEM CTaTUCTUYECKMX AaHHbIX OMpefesieHO CHUDKeHue
nokasaresien paboTocnoco6HOCTM CUCTEMbI MUTAHUSA AWU3e/bHON0 ABuraTte
N5 B 3aBMCUMOCTU OT npobera.

CTOMMOCTb BbIMO/IHEHUS KOHTPO/IbHO AMarHOCTUYEeCKMX paboT c Bo3pa
CTaHMem rpobera aBTOMOOWNA, TaK Xe Kak U CTOMMOCTb YCTpaHeHus
0TKa3a, BO3pacTaer.

B03MOXXHble HEMCnpaBHOCTM TOMIMBHOW CUCTEMbl AM3eNs CBefeHbl B
Tabn.7.11.
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Tabnnua 7.11

B0O3MOXXHble HEMCNPAaBHOCTU MPU pa60Te asurarens

N cNocobbl X YCTPaHEHWS

TOM/IMBa MNOTEPSN  MPOMYCKHYK CMOCOBHOCTL U3 3a
60NbLIOr0 3arpA3HEHNS.
3aKOKCOBa/IUCb PacnblINTENN (POPCYHOK.
HenpaBnbHO YCTaHOB/IEH Yro/ Ha4Yana nogaym Tonamea.
Pasperynunpoasics TOM/IMBHbIA Hacoc.
HeT nogaun TonnmBa K (OUNbTPY TOHKOW OUYMCTKM

TOon/inBa

HewncnpaBHOCTN 31€eMEHTOB TOM/IMBHOW CUCTEMbI MposBneHne
HEMCMNPaBHOCTY
1 2
B TONAMBHYO cUCTEMY Momnan BO3ayX. [svratenb He
DUNbTPYOLWME 3N1EMEHTbI (PUNbTPA TOHKOM OYUCTKM | 3aMyCKaeTcs nnm

paboTaeT ¢ nepebossmMm

Pa3perynupoBanncs (OPCYHKMN.

3acopusncsa BO34yX00UNCTUTESTb.

HenpaBnnbHO yCTaHOB/EH YIO Havaa nogayn Tonanea.

Pasperynuposasic TON/IMBHbIA Hacoc.

Vcnonb3oBaHMe TOMAMBa, HE COOTBETCTBYHOLLErO MO
KayecTBY peKOMeHaLMsiM 3aBoja

[guvratens obIMUT.
N3 BbIX/IONHOM TPYObI
NOET YEPHbIV AbIM

He o6ecneuvBaeTcss nofHas nofgaya TOMAMBa M3 3a
Pa3pery/IMpoBKM [A/IMHbl TATW  YNPaBfeHns1 TOMIMBHbIM
Hacocom.

MoTepsinM  MPOMYCKHYI CMOCOGHOCTb  (OUNbTPYIOLLME
3/1IEMEHTbI TOM/IMBHOTO OU/bTPA.

PasperynvpoBanuncb (opcyHKM (AaBneHne BrpbICKa, Ka
YeCTBO pacrblfa TOMMBA, 3aKOKCOBA/IUChL PacnbINTeNN).

HenpaBuibHO YCTaHOB/IEH YrO/ Hayaa nogaym Ton/ImBea.
3acopwncs Bo34yX00UNCTUTENb.

Pa3perynmpoBasncs TOMMBHbIA Hacoc (yMeHbLUWIACh
nojaya TonMBa)

[Buratenb He pasBu
BaeT MOLLHOCTb

CnvwKoM paHHAs nogaya Toravea (60MbLIOW  yron
OMepeXkeHns BMPbICKa)

Opuratens  pabotaet
<OKECTKOY, peskue
CTYKMN B BEPXHEN YacTu
6/10Ka UNNHAPOB

Pa3perynnpoBasicsi TON/IMBHbIV Hacoc.
YXyAWWUACA pacnbli TONAnBa hopcyHKaMm

[Buratenb
neperpesaeTcsa

3TW HEMCNPaBHOCTY MPUBOJAT K M3MEHEHMIO MOMEHTA Havasa nogayu
TOMN/IMBa, HEPABHOMEPHOCTW PaboThl TOMAMBHOIO HAcoca Mo yr/y NoBopoTa
KOJIeHYaToro Basia U KOMIMYECTBY MOJABAEMOro TOM/MBA, YXY/ALLIEHUIO Ka
YecTBa PaCMbIIMBAHUS TOMNBA, YTO NMPEX/E BCEr0 BbI3bIBAET MOBbILLEHNE
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AbIMHOCTM OTpaboTaBLUMX ra3oB 1 NPUBOAUT K HE3HAYMTE/IbHOMY MOBbILLE
HUIO pacxoga TonnmBea v CHMKEHMIO MOLHOCTY agurartens Ha 3—5 %.

Kak BMAHO M3 MpM3HaKOB HeUCNpPaBHOCTEN [M3e/bHbIX ABUraTesei
(puc. 7.3), B 60/1bLLUEN CTEMEHWN BCTPEYAOTCA HEMCNPABHOCTU, CBSI3aHHbIE C
TOMN/INBHO CUCTEMOMA B OCOOEHHOCTM BbICOKOIrO [JaBfieHUSA. PeMOHT U
obcnyXKnBaHMe 3TUX CUCTEM [OPOrv M3 3a HexXBaTKM 000pyLOBaHUA W
KBa/IN(OMLUMPOBaHHbIX cneunanncTos [41].

Ocob60e BHMMaHMe Npu 3Kcnayatauum An3esbHbIX ABUraTenen 4O/MKHO
YAENATbCA KayecTBy TonamBa. TOM/IMBO [O/DKHO OTBeYyaTb TpeboBaHUAM
TEXHUYECKUX YCMOBUMK, ObITb YMCTbIM W MNPeABapUTE/IbHO OTCTOAHHbIM.
[omKHa 6bITb 06ecneveHa repMeTUUYHOCTb BCE CUCTEMbI MUTaHWUSA, UCKITHO
yaroLan rnornagaHue Bo3ayxa B CUCTEMY 4Yepe3 HEeMsIoTHOCTU COeLMHEHWA,
4YTO MOXeT ObITb O4HOM U3 NPUYKMH NepeboeB B paboTe ABUraTensi.

SaTTV HEHEHED 2AITVCY XOT0HOTO NE HE ATRILT

SATDYTIHEHHETH 34TIVT Y TOTAHET D FIE HI ATETT IIpizaakn
Heyrrofemoemrit 2omoemoit oo =
TTe peboer £ palome mEHCATE L IO, HECPYEH0E HEHCIpaBHOCTE
[anerre MonmoeT gEHrATR TR H HX ITPHYHHE

Tlog EIueHHEDT Dm0 TOIMHE 2.

[loEEmeF e A FEMENDCTE, SEHEF EECOI0N
[loE BITUeHEE & TEMECOCTS, CHEEH EETOIOI
sfecman: pabom mreen

Jerramm B paErE T ooopomoE

JErraTens HIeT 4E DR

Tlome o Bosmyca B TOIOHERED CHOTENTY

He o rmaress sme1ormove THECTEETE ¥TLATTAE.
Manax mewogas o are, sercnpases THE]T
Hertormagess THE

Ta00pe HEL TOTOHE I CROITEL, 2 A0 TRIIC TOTOEED
Safer IR EEDT dEHmE TR

ZaTpUEHEH BOSYIIEHED J FIE T

Siabrrmar TevHompoEoE echpana:

Parpott erprcy TorooEa

TTozmemtt ETOEIC Y TOMOEHE 2.

Hapoaustom perymepoes noane

Herrrparss dopoyrea (dopoyres)
Hercrpagse crorena IpeITs 1OEOTD IDIOTPEEA
Harnminesss 2a300sl £ TR HECME MTIATTAECE
Hrzxan movmpeccrer, repoc [IIT

TToE pesss mesEne OQTELCT 3 TEOTEEGTDOE
Hextermpapes mvpbotomrmpeccop

Safer peFrrpamc amn OO0

Puc. 7.3. Mpu3HaKn HeMCNpaBHOCTEN An3eNbHbIX ABUraTenein
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OOHUM 13 BaXKHENLLUNX MEPONPUATUI MO 3IKOHOMUM TON/IMBA SABNAETCA
MOCTOSAHHbLIA KOHTPO/Ib TEXHWUYECKOr0 COCTOAHUA TOMJIMBHOW annapartypbl
[V3eNbHOro  ABuratens, CBOEBPEMEHHOE BbINOSIHEHME TEeXHUYECKOro
06CNyXXMBaHNA CUCTEMbI MUTAHUA. [Py TEXHUYECKOM 00CTY>KMBaHUN CUC
TEMbl MNTaAHNA 4M3eNIbHOr0 ABUraTens ocoboe BHUMaHWe yaenaT YACTOTe
NpuoopoB MNUTaHWUA, TepMETUYHOCTM COeAVHEHWIA TOM/IMBOMPOBOAOB W
NpMBOPOB CUCTEMbI NUTAHUSA; MPOBEPSAIOT COCTOAHNE U AEACTBUE NPUBOAOB
nofgayv Tonanea; CAMBaKOT OTCTON U3 PUNbTPOB rPy60oid N TOHKON OUYNCTKU
TOM/INBA; 3aMEHAKOT Macno B My(Te OonepexxeHWA BMpbICKa ToMaMea U B
TOM/IMBHOM Hacoce BbICOKOr0 jaB/IeHUA.

CNUWKOM paHHWIA  BMPbLICK 3HA4YUTE/IbHO  YBENMYMBaeT Mepuoj
3a/lep>XXKN BOCM/IaMeHeHNSA N3 3a HU3KOW TeMnepaTypbl 3apaja B LUINHAPE
Asuratens. O4HOBPEMEHHO MPOLECC CropaHUA CMeLLaeTCsa OTHOCUTE/IbHO
BMT Takmm 06pa3om, 4UTO MaKCUMasibHOe [daBrfieHue P2 gocTturaetca Ao
npuxoga nopwHa B BMT. 3To conpoBoXgaeTcs yBe/IMYEeHUEM pPaboThl
CXKaTus, YMeHbLUeHNeM paboTbl pacLUMpeHUs, MajeHnemMm WHOUKATOPHbIX
nokasartesiel W, COOTBETCTBEHHO, YBE/IMYEHMEM pacxoga Tonamea W
AbIMHOCTM 0TpaboTaBLUNX ra3oB.

Mo34HMIA BNPbLICK, MPU KOTOPOM MPOLIECC CropaHus pa3BMBAETCA Ha
TakTe paclUMpeHns, NPUBOANT K YMEHbLLEHWNIO NOJIe3HOM paboThl, yBennye
HUIO NOTEPb Tersia B CUCTEMY OXNaXKAEHUA, KakK CMefAcTBUe, K MajeHuo
WHAVKATOPHbIX MoKasaTe/fiel N YBeIMYEHUKO [AbIMHOCTU OTpaboTaBLUMX
rasos gusens.

[asneHve Hayana nogbvema Wrfbl pacnbIUTeNs POPCYHKM OKasbiBaeT
CYLLECTBEHHOE B/IMAHME Ha pacribl/ieHWe TOMJiMBa, KOTOPOe Y/yyllaeTcs C
MOBbILLUEHNEM CW/bl 3aTSHXKKU NPYXWUHbI JOPCYHKW. B TO e Bpems
YBe/IMUYEeHVE CUJ/Ibl 3aTSHXKKN NMPY>XUHbI (DOPCYHKU MPUBOAUT K YXYALLEHUIO
pacrnpefeneHnsa TonanBea B BO3AYLUHOM 3apsfe, CnefoBaTesibHO, U K CHUKe
HUIO MOJIHOTbLI CcropaHusa. CHWXXeHMe [aBNeHWs Hadasia nogbemMa WUrfibl
pacnblnTens Ha 12 % npoTMB ONTUMAIbHOIO YBeNIMUYMBAET YAeNbHbIN
pacxof Tonsmea Ha 2,5 %, a AbIMHOCTb OTpaboTaBLKMX ra3os — B 1,5 pa3sa.

C yBe/nMyeHMeM LMK/IOBOW MNojayuv TOM/MBa MPOLO/IKUTE/IbHOCTb
BMPbICKA MO BPEMEHWN YBenM4mBaeTcs, U 60/bliasd YacTb TOMN/IMBA Cropaet
Ha TaKTe pacLLUMPEHNS, YTO NOBbILWAET AbIMHOCTL OI 1 yBeNIMYNBAET pacxos
TonAmnBa. HepaBHOMepPHOCTbL MOAayn Ton/sMBa Mo UWAWHAPaM ABUraTens
(8 H) Tak>Ke OKa3blBaeT CyLLEeCTBEHHOE B/INSIHME Ha MoKa3aTesn ero padboTsol.
Oco6eHHO pe3Koe BNNUAHNE HePaBHOMEPHOCTU MoAayun Ton/imBa Ha4nmHaeTcA
npuv yBesindyeHnu ee cabliwle 10 %.

MPUYMHOI BbICOKOW MHTEHCMBHOCTW OTKA30B pacrbiinTenen opcyHoOK
N3 3a 3aKOKCOBbIBAHWS PacrblINTeNei ABNSETCA UX BbICOKas TerN/aoBas Ha
NPSYKEHHOCTb, a TakXKe HapyLleHue PerysimpoBoK TOM/IMBHOM annapaTypsbl.
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3HaunTe/lbHOe BNSIHME HAa COCTOSIHME HarHeTaTe/lbHbIX K/lanaHoB CeKLUMA
THB/, oka3biBaeT perynMpoBKa TOMANMBHOW annapaTypbl. OTKasbl TONAN
BOMPOBO/JOB BbICOKOIO AaBNEHUSI CBS3aHbl B OCHOBHOM C MOBbILLIEHHO
amMnIMTYA0M AaBNeHUs B HUX.

Taknm 06pa3oM, COXpaHeHMe HOpMaslbHbIX NMokasaTeneil paboTbl TpaH
CMOPTHbIX AW3eneil B 3KCMyatauumM B 3HAUMTENbHOW CTeneHW onpeae
NSETCSt CBOEBPEMEHHbIM M KaueCTBEHHbIM TEXHNUUYECKMM 06C/Y>KMBaHMEM U
PEMOHTOM CUCTEMbI TOM/IMBOMOAAUN, KOTopas TPebyeT Pery/iMpoBKN Yallle,
YeM OCTasIbHble CUCTEMBI.

7.2. Cnocobbl BbIABNEHNA HEUCMPABHOCTEN TOMIMBHbBIX CUCTEM

Mpo6nema nosblweHNA 3EKTUBHOCTN UCMO/b30BaHNA MOABUMXXHOIO
cocTaBa aBTOMOOW/IBHOINO TpPaHCMopTa MOXKET YCMELWHO PewaTbCcs nyTem
COBEPLUEHCTBOBAHUA yrpaBieHNs TeEXHNYECKUM COCTOSIHUEM aBTOMOOUNEN,
nyTem 60siee MOJIHOrO MCMO/b30BaHMS €ro MHAMBUAYa/IbHbIX BO3MOXXHO
CTel B npouecce sKcnayatauum.

CyLlHOCTb NMpo6/ieMbl COCTOUT B TOM, YTO M3 3a BbICOKOW Bapuauum
pecypcoB arperatoB U MexaH1U3mMoB aBTomobunen (Hanpumep, AN1s CUCTEMBI
NUTaHMA Ko3PUUMEHT Bapuaumm pecypca coctasnser 0,25..0,776) mx
NHOMBUAYa/IbHblE CBOWCTBa MpPW MNaHOBO MpPeaynpeuTesibHOM CcucTeMe
peasIn3yloTca [JasleKo He MOMHOCTb. B pesynbTate 3TOro MMEKOT MEeCTO
3HauuTe/bHbIE MOTepU TPYLAOBbLIX WU MaTepua/ibHbIX PecypcoB BC/eACTBME
NponycKa 0TKa30B, NPeXxAeBPeMeHHOM NPOMPUIAKTUKA U HU3KOIO YPOBHS
opraHu3auMm nNpou3BOACTBa, U3 38 HeL0CTaTOYHOW WHAVBWUAYa/IbHOW WH
hopmaymm 0 COCTOSHUM KaXKAOoro aBTomMobuns. Tak, 06bem 3asiBOYHOro
(TeKyllero) pemMoHTa aBTOMOOW/IEN, 3aK/HOYalOLWNIACA, KaK npaBwio, B
yCTpaHeHUM 0TKa30B 13 3a HECBOEBPEMEHHOIO OO6HapYXXeHUSI HEUCpPaBHO
cTei, coctaBnsieT 6osee 50 % oT 06Lero o6beMa TPYAOBbLIX 3aTpaT Ha Tex
HMUYecKoe 06CNy>XmBaHMe aBToOMO6Men. OCHOBHbIM UCTOUYHMKOM WHGOP
MauMnm O TEXHUYECKOM COCTOSSHUM aBTOMOOW/IEN SBNSAETCA TEXHUYECKOe
ANarHoCTMpoBaHue.

Hawnbonee ahpeKTrBHAsA cTpaTervs no noafep>aHM aBTOMOOUNA B
MCNPaBHOM COCTOSAHUN — TeXHUYEeCKOe 06CNyXKMBaHNE N TEKYLLMIA PEMOHT
MO COCTOAHMUIO. JJaHHaa cTpaTerns HeBO3MOXKHa 6e3 a(p(PeKTMBHbIX CPeACTB
ANAarHOCTUPOBaHUSA, TaK KaK MMEHHO OHa JaeT MHAMBUAYa/IbHYI0 MHopMa
LU0 06 06beKTe (aBTOMOOMNE B LLE/IOM, ero OTAe/bHbIX y3/1ax, CUCTeMax).

TexHn4YecKoe 06CNy>XMBaHME WU PEMOHT aBTOMOOW/S B COBPEMEHHbIX
YCMOBUAX HEBO3MOXKEH 6e3 KOHTPOJIbHO AMAarHOCTU4YeCcKMX paboT, [ons
KOTOpbIX y>ke npeBbicnna 30 % oT Tpygoemkoct TO mn P. B 3Toin cBA3n
6onbLIOe 3HaYeHWe MMeeT NpPob/eMa YMeHbLUEHUS TPYLOBbIX 3aTpar npu
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BbIMO/ITHEHUN  AMAarHOCTUPOBaHMA. PelleHMe 3ToW NpPo6seMbl  Ocylle
CTB/IAETCA B ABYX Hanpas/eHUAX:

NoBblLEeHNE 3PPEKTUBHOCTU BHELLHENO CTaLMOHApPHOro AMarHoCcTu
poBaHWMA NyTeM COBepLLUEHCTBOBaHNSA ero MeToA40B 1 CPeAcTB, B COHeTaHUN C
BHeJpeHMeM aBTOMAaTM3UPOBaHHbLIX CUCTEM YrMpaBfeHUA MNPOU3BOACTBOM
TOunP;

MOBbILLUEHMEM KOHTPONENPUrOAHOCTN aBTOMOOWEN U pa3paboTKom
CPeACTB BCTPOEHHOr0 AMarHOCTUPOBaHWUSA, MO3BOMSAIOLWNX OCYLLECTBNATb
HenpepbIBHbIA KOHTPO/b 3a TEXHWYECKUM COCTOSAHWMEM aBTOMOOWAA Mpu
MWUHMMaSIbHbIX 3aTpaTax.

Be3ycnoBHO, pa3BUTUE 3TUX HaNPaB/EHMIA AO/MKHO OCYLLECTBNATLCA Ha
eJMHOM TeXHO/I0rMYeCKOM OCHOBE, 0becrneymBatoLLen HaMbobLLYH 3ddeK
TMBHOCTb MX MPUMEHEHUS.

CnefyeT OTMETUTb, YTO ANArHOCTMPOBaHME, MOMUMO CHUXKEHUS 3aTpar
Ha TO n P, CyleCcTBEeHHO ynydllaeT 3)heKTMBHbIE MOKa3aTenu aBTO
MO6WAA, TaKmMe, KaK MOLLHOCTb, pacxof Tonnmea, TOKCUYHocTb Or.

BHegpeHne [AuMarHOCTUPOBaHUS WMeEeT 6O0/bLION  3KOHOMUYECKUIA
adhdpekT: HabnogaeTca CHMKeHMe 3aTtpaT Ha TP Ha 8,12%, cokpauieHue
pacxofa 3anacHbIX YacTeit Ha 9,12% wn pacxoga Tonmea Ha 2,5%.

Taknm 06pa3om, 3HaUNTeNbHble pe3epBbl INPEKTUBHOCTN TEXHUYECKON
aKcnnyataunm NoABMXKHOIO cocTaBa He MOTYT ObITb peasin3oBaHbl 6e3 pa3
BUTUS BHELLUHEr0 M BCTPOEHHOr0 [AMarHOCTUPOBaHWUSA, KOTOPOe SAB/SETCA
CPeACTBOM WMHAMBWAYaNbHOW ONepaTUBHOM MH(OPMaUUM O TEXHUYECKOM
COCTOSAHMW aBTOMOOW/IEN U OCOOGEHHO aKTyaslbHO ANs aBTOMOOWUEN, pabo
TaloLWUX B OTPbIBE OT MPON3BOACTBEHHbIX 6a3.

Kak 6b1/10 0TMeYeHO, 3HaUNTe/IbHOe YBe/IMYEHME BbIMyCKa aBTOMOOW e
C AM3eNbHbIMU ABUraTeNnssMmn, 0CO6EHHO HEOO/bLLON MOLLHOCTM, a TakXe
3HauUUTeNbHasA 3aBUCUMOCTb 3NHEKTUBHOCTU MX UCMO/b30BAaHNUS OT TEXHU
YECKOro COCTOSIHMS fABuratens, 06ycroBuio 60MbLIOE KOSIMYECTBO paspa
60TOK B 061aCTV ANarHOCTUPOBaHWUSA AU3ENEN.

COBpEMEHHbIe CUCTEMbI ANArHOCTUPOBaHUS AN3eNeil B OCHOBHOM MO
CTPOEHbI N0 PYHKLUMOHa/IbHOM CXeme. B 3TOM cnyyae HEMCNPaBHOCTb /10Ka
NIN3yeTcA NnocnefoBaTe/lbHbIM MepebopoM Kak no cuctemam ABuraTens, Tak
N MO WMNUHAPaM, YTO YBEIMYNBAET TPYA0EMKOCTb AMarHOCTUPOBaHUS.

Ocob60e 3HayYeHne UMeeT AMarHOCTUPOBaHME CUCTEMbI MUTaHUS AuU3e
nei, B CBA3N C 60NbLUMM KO/IMYECTBOM OTKA30B M TPYAOBbIX 3aTpaT Ha UX
yCTpaHeHVe. BmecTe ¢ TeM ee TeXHUYECKOe COCTOSIHME BO MHOIOM Orpe
[eNnseT MOLWHOCTHbIE, 3KOHOMUYECKME U 3KOMOrMYEeCKMe MNoKasaTe/iu.

BbinyckaeMble cpefcTBa A8 ANarHoCTMPOBaHNA TOM/IMBHOWM annapaTty
Pbl MOXHO pa3feNnTb Ha NePEHOCHbIE CPeAcTBa U NPMBOopPbI, OCYLLIECTBASAID
LMe NpoBepKy Ha aBTOMOGW/e 6e3 CHATUS annapaTypbl C ABuUraTens u
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CTaunoHapHble CTeHAbI N MPMB0pPbI, HA KOTOPbIX NMPOU3BOAUTCA KOHTPOb U
perynupoBKa OTAe/IbHbIX 3/1eMEHTOB TOM/IMBHOM annapaTtypbl.

AHanM3 napka B Hallel CTpaHe NMoKa3sblBaeT, YTO rnogasnstoLlee 60/b
LLUMHCTBO aBTOMOGW/IEN 060pyA0BaHO cucTeMaMm ctaporo obpasua, 6onee
TOro, HOBble TrpPYy30Bble aBTOMOOW/N, BbINyCKaemMble B Halleh CTpaHe,
06opyayroTcs MexaHUYeCKMMU MHOronayHxepHoiMn THB/, 1 no3sonsawT
BbIMONHATL HOPMbl TOKCMYHOCTU EBpo I, Il. Takue cuctembl NUTaHUA
BbINYCKAlOT [Ba NpeanpusatTnsa B Poccun: ApocnaBcKunii 3aBoj, TON/IMBHOM
annapatypbl U dgupma KamA3. [Aun3enn pnsa nerkoBbiX aBTOMOOWIEN
BbINMYCKAOT TOJIbKO BapHay/nbCKUiA MOTOPHbLIA 3aBOL4 W 3aBOJIHKCKUIA
MOTOPHbIN 3aBof (3M3), KOTopble MPUMEHSOT WHOCTPaHHblE CUCTEMbI
nuTaHna upmbl "Bosch”. B 0CHOBHOM 3TO CUCTEMbI pa3fesieHHOro Tuna ¢
MHOronnyH>xepHoiMm THB/,. 3M3 TONbKO MAaHMPYET BbIMNYCK [AMN3eNen ¢
cuctemamu "Common rail".

Cpefm cTaumMoHapHbIX CTEHAO0B MO NPOBEPKE U PeryIMpoBKe TOMIMBHOM
annapaTypbl Hambosiee pacrnpocTpaHeHbl 0TeYeCTBeHHble Mogenu: KN 22210,
KW 921 MT, K1 15711M (01,03,05,06). 13 nMMNOPTHbLIX CTEHA0B CpaBHU
TeNbHO HEJOPOrVMU ABNAKOTCA CTeH/bl Cepun Star BEHrepcKoro npousBoj,
ctBa M Motorpal NC 133 vyewickoro npowussofctBa. B TexHMueckom
OTHOLWeEHUN NnaupytoT cteHabl Bosch EPS 575 n Hartridge AVM2 PC,
OHWN VMEIOT 3/IEKTPOHHYIO CUCTEMY WM3MEpPeHUsA Konm4yecTsa NojaBaemMoro
TON/IMBA, 0TOOPaKeHMe MH(OPMaLLMK Ha AUCTIee NepCOHaIbHOrO KOMIbIO
Tepa. OfHaAKO eCTb Yy 3TUX CTEHAOB Cepbe3Hblii HeL0CTaTOK — UX BbICOKas
LieHa.

CTeHAbl ANA NPOBEPKM AM3eNbHbIX (POPCYHOK MO3BOMAIOT. KOHTPOIN
poBaTb HAaCTPOWKY AaBfieHMA Hadvana nogbemMa WUrfbl (POPCYHOK; Mpon3Bo
AVUTb UCMbITaHWEe paboTbl pacnblINTENSA, NPOBEPATb rePMeTUYHOCTL (hop
CYHKW W noaTekaHwe roj ceasioM WUrfbl pacnbinnutens. 3 cTeHAoB oTe
YeCTBEHHOro NPon3BoACTBa MOXHO OTMeTUTbL cTeHAbl M 106, KN 15706.
M3 nMNopTHbIX Hanbosee AOCTYMHbLIM MO LieHe ABASETCA CTeHA UTaslbsAH
CKON hmpMbl Zeca. Mo KOHCTPYKLUUM OH NOYTU MAEHTUYEH cTeHay Bosch,
HO ropasfo Aewesne. Ha 3aka3 cTeHA Zeca KOMMNEKTYeTCA YAOOHOW
Kamepoil ana cbopa napoB TOM/MBA C 3epKasibHbIM OTpaxkaTtesiem, obser
yalowmm HabnwgeHne 3a qopmMon hakena pacnbiieHUs. [oBblWeHMe
TpeboBaHUM K TOKCUMYHOCTW MNPUBESO K MOSABMNEHUIO HOBOrO MOKOMEHUS
CTEHA0B A/1 MPOBEPKU AN3eNIbHbIX (POPCYHOK — C MMUKPOMPOLLECCOPOM U
LUnpoBor MHAMKaUWE AaBneHUs. Heaoporom BapuaHT Takoro creHaa
NPOM3BOANTCA Yewlckoi cupmoii Motorpal, a Hanbonee coBepLUEHHbIM
ABNSeTCA cTeHA Testmaster 2 aHrnuickon cgupmel Hartridge. OaHako
CTOMMOCTb MOJOGHbLIX MPMOOPOB Ha TMOPALOK Bbllle aHa/IoroB, 4TO
NPaKTUYECKN HE OKYNAaeTCsA NPENMYLLECTBOM B TOYHOCTW.
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Mpouenypa KOHTPOAA Ha CTaUMOHApHbIX CTeHAax TpyAoemka, Tpebyer
6oMbLUMX 3aTpaT BPeMeHM WM nojyac He orpaBfaHa, TaK Kak He Bcerga
HeobX04MMO MPOBeAeHVE PEryIMPOBOYHbLIX PaboT UM 3ameHa OTAe/bHbIX
3n1eMeHTOB. 1 Ha060pOT, YacTo TpebyeTcsA BMELLATLCA B paboTy TOM/IMBHOM
annapaTtypbl Au3efniell C UENbl PerynvpoBKU WAW 3aMeHbl 3/1EMEHTOB,
O[IHaKO C/IOXKHOCTb MNOMyYeHUS MH(OpMaLMK He NO3BOSAET 3TO CAeNaTh.

ONA OUEHKN TeXHUYECKOro COCTOSHMUS M YaCTUYHOW pPerynimpoBKu
TOM/IMBHOM annapaTypbl Au3esiel HEenocpefcTBEHHO Ha aBToOMOOWse
HanbosblLlee pacrnpocTpaHeHWe MoNyvYnnu [AusesibHble CTPO60CKOMbI Y
MOTOPTECTepbI.

CTpo60CKOonbl 00bIYHO MMEKT HaKMafHOW Nbe3o4aTuMK N onpeaensitoT
HanpshkeHne B OOPTOBOM CETW, 4acTOTY BpalleHUs KOJIeHYaToro Basla
ABUraTesis, MOMeHT Hadana BrpbiCKa. HanbosbLlee pacnpocTpaHeHue nony
YUKW An3enbHble CTPOOOCKOMbI NTASTbAHCKNX (pM. OCHOBHOM HeA0CTaToOK
3TUX NPUOOPOB — HU3KAA YYBCTBUTE/IbHOCTb Mbe30faTyumka, [AatoLlero
yacTble 60U NPV U3MEPEHNN napameTpoB. Boree HageXHbI Nbe3ofaTynKm
aBCTpPUMCKON upmbl AVL, crneumnanusmpyroweincs Ha nNpoun3BOACTBE
ANarHoCTUYecKoro obopyaosaHua. Ho cTtpobockon 3ToM (upMbl Cylie
CTBEHHO (B 4 pa3a) A0pPOoXKe UTaNbSHCKUX.

Cneynann3mpoBaHHble MOTOPTECTEPbLI, MOXanyW, camble MOLLHbIE
AnarHocTuyeckne npuoopbl. Prpmoii AVL BbiNycKaeTcA OANH U3 NTyULLINX
MO CBOMM BO3MOXHOCTAM [M3e/IbHblA CTauuoHapHbIA MoTopTecTep AVL
Disystem 845, BbINO/IHEHHbLIA Ha OCHOBE MEPCOHA/IbHOIO KOMMbHOTEpA.
NMomrmo 060pOTOB M MOMEHTa Hauvasia BrpbICKa, OH MO3BOJISAET ONpPeaensTb
OTHOCWUTE/IbHYK0 KOMIMPECCUIO, O4HOBPEMEHHO Habn4aTh OCLMAN0rpaMMbl
BMpbICKa NO BCeM UWANHAPaM, NPOU3BOAUTL 3aMepbl MOLLHOCTU U KPYTH
LLLero MOMeHTa. Vicnonb3oBaHMe 3TOr0 MOTOPTECTepa CYLLECTBEHHO COKpa
LaeT TpyAo3aTparthbl Npu AMarHoCTuKe asuratend. HegoctaTok BCe TOT Xe —
O4YeHb BbICOKasA LieHa. JIngepom cpefm 0TeYeCTBEHHbIX MOTOPTECTEPOB AN
AMAarHoCTUpPOBaHMA Au3end, KakK Mo CBOMM BO3MOXHOCTAM, TakK M O
Ha[e>XHOCTU, ABIAETCA MoTopTecTep M2 2 6enopycckoro npomnssoactaa (T.
MUHCK). DTOT nNpubop MNO3BOMSAET MOMMMO YacTOTbl BpalleHWA U yrna
OMnepeXXeHNs BMNpPbICKa KOHTPO/MPOBaThb ewe 9 napameTpoB [ABuUrartesns,
BK/1H0YaA MOLLHOCTHbIe, a TaKxKe Habn4aTtb OCLU/IorpaMmbl BrpbICKa Mo
UWIMHAPAM Ha BCTPOEHHOM ocuuanockone. [Os19 U3MepeHUs [aB/ieHUs
3[1eCb NCMNOJIb3YeTCHA YCTaHaBMBaEMbI B pa3pbIiB TOM/IMBONPOBOAA AaTUUK,
06/1afaloWmMin BbICOKOM TOYHOCTHIO W HAOEeXHOCTb. OH YHUMBEpPCaNleH U
NO3BOJISET, B OT/INYME OT HAK/Ia4HbIX MMMOPTHbLIX TEH304aT4YNKOB, paboTaTth
¢ nobbiMn Tonnmeonposogamu ot 4,5 mvm (Merceries) go 10 mm (Tshkenas
TexHMKa). HegoctaTKoM 3TOro gatymka ABNAKOTCA 60/blUMe rabapuTtbl U
HeobX04MMOCTb pa3beANHEHUS TON/IMBOMPOBOAA.
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[JnarHocTnpoBaHMe COBPEMEHHbIX [BUraTener, MHOrMe M3 KOTOPbIX
OCHalLLleHbl 3/1eKTPOHHbIM YynpaB/ieHMeM, TpebyeT, eCTECTBEHHO, 1 MPUGOPOB
NS MPOBEPKN 3/1IEKTPUYECKON W 3/1EKTPOHHOM YacTu. TecTep MMUTATOpP
CUTHa/I0B aTYMKOB — HE3aMEHMMbI MOMOLLHWUK B SIOKaNn3aumm Hencnpas
HbIX [JaTYMKOB W WCMONIHUTENIbHbIX MEXaHWU3MOB. BOSbLUIMHCTBO TakKux
NpPUG0POB (POPMUPYIOT 3HAUYEHUA COMPOTUBIIEHNIA, MOCTOAHHOIO HanNpPsXe
HWSA, 4acTOTbl N T.M. Bbibop npnbopoB faHHOro Tuna HesesMK. Bonblias
4acTb U3 HUX — 3(PPEKTMBHbIE MHOrFOKaHas/lbHble MPMOOPbLI C LN(pPOBOWA
NHAVKaLMen 3afaBaeMblX MapameTpoB, MO3BOJAIOLWNE MOAENMPOBATb
pasfinyHble peXkruMbl paboTbl AgBuratens. CkaHep KOAOB HEMCMNPaBHOCTEN —
HeMnpPeMeHHbIA WHCTPYMEHT AMarHOCTUPOBaHUS ABUraTesiel C 3/1eKTPOH
HbIM yrpassieHneM. Bblbop 34eck Takke HeBeNMK. DPEKTUBHOE CUUTI
BaHMe KOJO0B NMPON3BOAUT CKaHep A1 cUCTeM Brpbicka Bosch. 3Tu npubo
pbl C MOJIHbIM KOMM/IEKTOM afanTepoB M MpPOrpaMmmHOro obecrieyeHus,
eCTeCTBEHHO, HefelleBbl. Ho gpyroro, 60ee nNpocToro crnocoba obecneynTb
KaYeCTBEHHbI MHKMOPMaLUVOHHbIN 06MeH C 6GOPTOBLIM MPOLLECCOPOM
MalUWH B HACTOsILLIee BPeMS HET.

AHann3 pa3paboToK B chepe BCTPOEHHbIX CUCTEM ANArHOCTUPOBAHUSA
NMoKa3sblBaeT, YTO TaKMe CUCTEMbI Ha aBTOMOOW/ISAX NOYTU He NMPUMEHSIOTCH,
JIMb HEKOTOpble A0porMe MOZENN, OCHAWAKTCA MOLOOGHbLIM CUCTEMAMMU.
[(NaBHbIM CAEPXXNBAOLLMM (DaKTOPOM UX MPUMEHEHUSA ABNSIETCS C/IOXKHOCTb U
BblCOKas uUeHa. CrneayeT OTMETUTb BbICOKYHK CTOMMOCTb CUCTEM BCTPOEHHOro
AVNAarHoCTMPOBaHWA, WX LUeHa Konebnetca ot 15000 pgo 40000, uto
Henpuemnemo /18 UCMOMb30BaHUA 3TUX CUCTEM Ha aBTOMOBUIAX, U TeM Bonee
OTEYECTBEHHbIX, B YC/I0BUSAX CTAPOro napka aBTomoouien n Hebonsumx ATI.

CnoXkuslueecss MnosioXkKeHe B cdepe AMArHOCTMPOBaAHUA Onpeaennno
Hanbosiee NHTepecHble MeTOAbl ANArHOCTMPOBaHUA TOMJIMBHOM annapaTy
pbl. K HUM OTHOCATCA MeTOAbl ANArHOCTUPOBAHUA MO aMMNTYAHO (pa30
BbIM KO/iebaHUAM JaBfieHNSA Ha IMHUN HarHeTaHUSA 1 BUOPOaKyCTUYECKNM
XapaKTepucTrKam.

MeTo4 AWarHoCTMpPOBaHUA MO aMMMTYAHO (ha30BbIM  MapameTpam
[@BNeHNA Ha JIMHUN HarHeTaHWs MO3BOMISAET OMpefe/UTb Pery/iMpoBOYHbIE
XapaKTEPUCTUKM N COCTOSIHME OT/e/IbHbIX 3/1EMEHTOB TOM/IMBHOM annapaTypbl.

MeToAbl ANarHOCTUPOBaHUA APYrMX CUCTEM [BUraTesia [OCTaTOYHO
N3BECTHbI W TMOAPOOGHO oOnucaHbl B sATepaType, MO3TOMY MOAPOGHOE
onucaHwe 3TUX METOAOB NPeACTaBNSAETCA HelenecoobpasHbiM. OTMETUM
JINLWLb, YTO METO/AbI, MOCTPOEHHbIE MO (PYHKUMOHA/IbHOW CXeME, KpOoMe BUO
pPOaKyCTMYECKOro, Hapsgy C MnpeumyLlecTBaMyM W HepocTaTKamu, Mpucy
LWMMU KKLOMY U3 HUX, UMEIOT pPsAf 06LMX HEeLOCTATKOB: HEOOXOAMMOCTb
4acTUYHO pa3bopkn aguratens, O60/bLIY0 TPYAOEMKOCTb [AMarHOCTU
pOBaHMWS, HeYHNUBEPCa/IbHOCTb.
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K npumepy, npu AnarHOCTMpOBaHWUM TOMNIMBHOM anmnapaTypbl No am
NINTYAHO (pa30BbIM  XapakKTepucTukam Ha JIMHUM  HarHetaHua  Ais
LLUECTULMNNHAPOBOIO ABUraTensa TPYyA0eMKOCTb AMarHOCTUPOBaHMNA COCTaB
nsaet 0,74 yen. u.

HeyHunBepcanbHOCTb METOI0B 3aK/1HO4AETCHA B TOM, YTO GONbLLUNHCTBO U3
HUX onpefenser orpaHMYeHHOE YMCMO AUMArHOCTUYEeCKMX MnapamMeTpoB B
pamKax OfHOWN NN HECKOSIbKNX DYHKLIMOHANbHbLIX CUCTEM. DTO BbIHYXXAaeT
NPUMeHATb Habop HECKONMbKMX METOLO0B M CPeACTB ANarHOCTUPOBaHUS.

MosToMy 60/bLLION MHTEPEC MNPeACTaBNAT YHUBEPCaA/IbHbIE METO[bI
ANAarHOCTUPOBaHMA,  UCMOMb3YIOLWNE  eAMHblE  MPUHUWUMbLI,  eAUHbIN
NPUOOPHBLIA KOMMAEKC AN OLUEHKM TEXHUYECKOr0 COCTOSIHUSA Pa3/iNYHbIX
(PYHKUNOHa/IbHbIX CUCTEM.

7.2.1. CurHanusartop ypoBHS 3HeprocbepeskeHus
Ha aBTOTPAHCNOPTHOM MpPeAnpPUATUU

N5 onepatMBHOIO eXxefgHEeBHOr0 KOHTPO/ISA 3a COCTOSHMEM MOABUMXK
HOro cocTasa aBTOTpaHcrnopTHoro npeanpuatua (ATIT) paspaboTaH cuUrHa
nn3aTop YPoBHS aHeproc6epexxeHust (YIATI), npeacTaBNarOWMiA OO0
KOMMbIOTEPHYIO NPOrpaMmmy, OCHOBaHHYIO Ha (pMKcaumn 1 aHann3e nokasa
Tener NCnosib30BaHNA aBTOMOOUNA NPU ODOPMIEHNN MYTEBbIX JINCTOB.

Mporpamma BKHOYAET 6/10KN DOPMUPOBAHMA 6a3 JaHHbIX MO MYTEBbIM
nnctam (puc.7.4), HannyHoMy noaswmdKHOMY coctaBy ATI1, crnpaBoYHbIM
cBefleHnsAM 06 aBTOMOBOMNAX U BOAUTENLCKOMY cocTaBy ATI.

[MoAroToBNEHHbIE [aHHble 00pabaTbiBAlOTCA C MOMOLLbID PACYETHO
aHaIM3unpytoLLero 6,10Kka, aIrOPUTM KOTOPOro UCMOJIb3YET U3BECTHbIE METO
AVKWN onpefeneHna dhakTUyYeckoro n HopMaTuUBHOIo pacxofos Ttonsimea. C
NOMOLLbIO0 6/10Ka MHAMKALWK pe3y/ibTaTbl pacyeTa U aHa/nM3a BbIBOAATCA Ha
MOHUTOP KOMMbIOTEPA PYKOBOAALMX PaBbOTHUKOB aBTOTPAHCMOPTHOINO
npeanpuATuA. [JaHHasa vHpopMaunsa ABNSETCA OCHOBaHMEM [J/151 CBOEBpe
MEHHOr0 NPUHATUA PELLEHNA NO KOPPEKLUK npouecca NPon3BoACTBEHHOMN
N TEXHUYECKOW 3KChyaTaumMm aBTOMOOGW/IEN COOTBETCTBYHOLMMU CIYyXK
6amu ATIT.

[Mporpamma ycTaHaB/IMBaeTCA Ha KoMNbioTepe gucnetyepa ATI1. basbl
[aHHbIX C XapaKTepucTMKammn pasnnyHbIX MapoK aBToOMOOWIen 1 NpPULENoB
npunararTcsa K curHanunsatopy YIATI L.

Npy HEOO6XOAMMOCTM MOXHO MPOU3BOAUTL U3MEHEHUS B CYLLECTBYIO
e 6a3e C NOMOLLIO 3/1EKTPOHHOIO crpaBoYvHMKa (puc. 7.5), KOTopbI
TakXKe Mo3BO/AeT Mosyyarb MHGOpMaLMio Mo 3KCnayaTalMOHHbIM Xapak
TEPUCTUKaM aBTOMOOW/IE, WCNONb3YyA BCe [OOCTOMHCTBA CUCTEMbI
yrnpasfneHns 6a3amu JaHHbIX Paradox MOWCK, COPTMPOBKY, BblfesieHNe
NHopMaymn.
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Puc. 7.4 CTpyKTYpHO /lornyeckKasa cxema CUrHaim3aTopa ypoBHS
3HeprocbepeXxxeHMst Ha aBTOTPaHCNOPTHOM MPeANPUATUN
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ITHH &ETOMOGMAA j I I-&E‘TDﬁHC j CosaaTe CIMCok | Mokazate goé |
WHaekc |Ma|:||<a |Eaanaaﬂ MOGEE |TH|'| ETOMOAMAA ITnnnHBn |Fpg3nnmbeﬂﬂ
l 115 | 4kAE225 "Poccuannn” | AFRA-B225 "PocouanuH” | AeTotyc NuzensHoe
| 116 | 4kA-E226"PocouanuH | AFA-BZ26" " PoccuaHuH  AeTotyc NuzensHoe
| N7 FA322400 Tazene”  TA3-221400Tazene” | AETofyc A-76
| 18 TA3-221400 43221400 AETOfYC A-76
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| 126 |kanz-250.58 [kaniz-250.58 AEToyC IuzentHoe
| 127 Ikaniz-250.59 [kanis-250.59 AEToyC INuzentHoe
| 128 | [karug-250.93 [kanz-250.93 BETOOYC NuzensHoe
| 129/ [karuz-250.95 [kanz-250.95 BETOOYC NuzensHoe
n 130 | Ikarus-255 [kanz-255 BETOOYC NuzensHoe
n 131 | [kanus-256 [kanz-256 BETOOYC NuzensHoe
| 132 Ikaniz-260 [kaniz-260 AeTatyc INuzentHoe -
o o

|BBD.|1 CTPOEM NOMCEA N0 330 3HHOMY KN4y |

Puc. 7.5. CnpaBOYHUK MO XapaKTePUCTMKaM aBTOMOGUNEN
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[NpenBapuTensHas NoAroToBKa curHainsatTopa Y 9ATI1 3akioyaeTcsa B
co3faHnm 6asbl aHHbIX M0 aBTOMOOUNAM M NpuvLienamM aBTOTPaHCMOPTHOroO
npeanpuATnA (rocyfapCTBeHHOMY M 3aBOACKOMY HOMepaMm, AaTaM BbinycKa
N BBOZA B 3KCMNyaTauunto 1 T.1.), a TakXKe No KagpoBOMY COCTaBYy BOAUTENEN
(cTaxy paboTbl, KBanugmKaunm). 415 BbIMNONHEHNSA YKa3aHHbIX 4eACTBUIA B
nporpamMmmMe nNpeaycMoTpeHbl pefakTopbl COOTBETCTBYHOLWMX 6a3 JaHHbIX.

HenocpefcTBeHHbIe onepaumn ¢ NPOrpamMoi BbIMOSTHAET AMCMETYEP
ATT1 npn odopmneHMn NyTeBbIX NINCTOB, OAHOBPEMEHHO co3fasas 6asy
[laHHbIX 06 NCMNO/b30BaHNM MOABUXKHOIO COCTaBa. YUeT paboThbl aBTOTPaH
CMOPTHbIX CPEACTB NPOU3BOAMUTCA C MOMOLLLIO pefaKTopa MyTeBbIX SINCTOB
(puc. 7.6), KOTOpbIA MUCMOMb3YeT paHee co3faHHble 6a3bl O MOABMXXHOM
coctase M BoguTensax. B nporpamme peannsoBaHa hopma MyTeBOro sncra
rpy3osoro asTomoouns (gpopma Ne 4C).

,ﬁ' PepakTop nyresoro AMcTa _ O] |
| <] > [m] ][] ]*]e]
[ AW ME CEE1EHWA Pacxoa TonamMea.n
HOPMa
FoCHOMER SETOMOGWAA IE#-E? MEA *I Mapka  |Kamd 343105 I 223 91
Bogurene |Merpos BC j Nara | 11.03.00 PEKTHYECKMIA
[ocHOMED NpHULENS Pestir patioTel IE I 246
[ocHOMED NpMLENS 2 K.onoHHa |1 |31
[DCHOMED NpHLENE 3 Bpurana [z [t
ConpoBo#aarwes MU0 Cuygopos PP PesyieTaTel  pafoThl
SETOMOGHAR 1 NDHLLEN0E
FafioTa BOgMTENS M AETOMOGKIA Oawwmi npoter Kk
HYn.  MOKaSaHWA  BREtA
WG MEEMAR MR e cnMaomeTpa akTMYeckoe M 5
Briesa B 3 B 0 0 23444 Mpoter © rpyzor KM
Bossp.| 8] 3 17| s of 2aves L 172
Mepesesero T
JEMKEHWE rODKIYErD UTD 4 0
F.oam.
Mapka koa  Bewso Octatok  [pauo wem Bpemapafiotel | Brnodenol M
TOMNAKES  MAPEK EBIEZ] EOSED. 0] = A T =1 =
| Muzenen | [ 200 = w[ of [ o] o 5648 0

Puc. 7.6. PegakTtop nyTeBbIX INCTOB
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PegakTtop nyTeBOro nucrta Mno3BO/sAeT BBOAUTH M COXpaHATb B 6ase
[laHHbIX 00LLKMe cBeeHNA 06 aBTOTPaHCMOPTHOM arperate (aBToMob6wUsie U
npuvuenax), 0 pabote BoaAUTeNs N aBToMobmnA (OaTe, NokKasaHUAX cnungo
MeTpa Ha MOMEHT Bble3a M BO3Bparta), ABVIKEHWM roproyero (CKOJbKO
Bbl4aHO, OCTaTKN HA MOMEHT Bble3/a 1 BO3BpaTa).

Mocne BO3BpalleHMss MNYTeBOro /iIMCTa OMepaTtop pPerucTpupyer
pe3ynbTaTbl BbIMNOMHEHHOW pPaboTbl (KOSMYECTBO MepeBe3eHHbIX FPYy30B,
npo6er ¢ rpy3om n 06LWurin) U NPon3BOAUT pacyeT (haKTUYECKM MN3PacXo
[IOBaHHOIro ToNM/iMBa U €ro HOpMbl pacxoda, WUCMonb3ya KHonky "Pacuyet”
(cm. puc. 7.6).

3aKoHYeHHas 3anncb No NyTeBOMY INCTY ABMSETCA 06 EKTOM fasibHeEN
Luero aHann3a adyheKTUBHOCTM 3KCNyaTauum noasmkHoro coctasa ATI,
BbIMO/IHAEMOro 6/10KOM MHAMKaLUMK nporpammel (puc.7.7).

,‘5' CurHanusarop ypoeHA aHeprochepexenun Ha ATl

Myregoid nuct  MNogeukHol cocTag Cnpagoydke,. Kagpel  HacTpodika

AETOMOGMNK & NEPEPACHO0H

=l ¢lizozo =[nel130300 -

H E3dkpeMEBIE NYTEERIE NHCTEI

H

Paciog, TonHpa apTomMabin, 0 fara 19.03.00 CyrMapHEIH paciod Tonanoa ng AT, 0
-1 NEA -1 NEA
MNoc_HOWep aBTO lop 35501
1504 Hzpaczopopano 194
123- Hopua 136.64 “
hE Mepepeseno rpyzos, T 45
- | dakt 125
13.0:3.00 O6wud npober, KM 224
Mipeoezeio rpyon anTaMoBune, T Ya,caeHEH PACiod, TONAHDA, 1T KM JHHarHE pacioga Tonuoa Ha AT, n

H-11NEA 11-11NE&

40
30
204
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130300 130300 120300 150500 18.0500

Mpaber apTarobung, Kk JLHHARHED Y EABHEL NPAREL D HHIMHES 1 2AEHMS PACKSA3 TORANDS
H-11NEA sHepreTuyeckH 3aTpat o ST, B0 T KR Ha AT, 0f 7Kk

0,1

00541

0 -
12.053.00 150500 150500 120500 150500  15.05.00

Puc. 7.7. CurHanmsatop YOATI1
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Ana aHanusa npegsapuTenbHO 334aK0TCA MHTEpPecytoLlmne napameTpbi:
OTK/IOHEHWE CYMMapHOro (pakTM4yecKoro pacxofga Tonjamea OT HOpMaTuB
HOro no BWAaM TOMAMBA, YAeSbHbIA pacxof Ha eAVHWULY BbINOSIHEHHOM
paboTbl (haKTUYECKNIA N HOPMATMBHbLIN); (haKTUYECKME pacxofbl TON/MBa
aBTOMOOW/IEN, VUMEIOLNX OTKOHEHME OT HOPMATMBHbIX PacxofoB BbiLLe
(HWXe) 3alaHHOro YPOBHSA, Y/AesibHble, NpAMble 3aTpaTbl 3HEPTUN Ha eaun
HWLY BbIMNO/IHEHHOM PaboTbl N HEKOTOPbIE ApYyrue. Y KasaHHble rnapameTpbl
MO>XHO MpPeaocTaB/IATb C MOMOLLBI CUrHa/IM3aTopa 3a Nepuog B LIeJIoOM U B
AVHaMWKe: No AHAM, Aekadam, mecauam (puc. 7.7). NS OLeHKU N3MeHEHUS
napameTpOB 3a MHTEpecyeMblii Mepuog cnefyeT 3a4aTbCA AaToi ero Havana
N OKOHYaHUSA W HaXKaTb Ha Hagnuce «lMepuopgy.

Npy OUeHKe YPOBHSA 3HEProcbepexkeHnss Ha aBTOTPAHCMOPTHOM Mpegs,
NPUATUN CNeayeT OLUEeHUTb AMHAMUKY pacxoga TOoNn/vBa, YAe/IbHOro pacxo
[ia TonamBa aBToMoo6UIAMM. locne Yero Hy>KHO BbISSBUTb UCTOYHUKM Nepe
pacxopa TOMn/nBa, T.e. KOHKPETHbIe aBTOMOOUIN.

[locne 4Yero ouUEHMBAKOT MPUUYMHY MOBLILEHHOrO pacxofja Toranea
aBTOMOOWUIAMK, 06paLLas BHUMaHMe Ha XapakTep NposBieHNA MnapaMeTpoB
(tabn. 7.12). Ecnv npu aHaiv3e BbISB/IEHO, UTO MPUYMHA Mepepacxoga
9HEepPropecypcoB — TEXHUYECKOe COCTOSHME, TO HeoOXOAMMO HarpaBUTb
aBTOMOOW/Ib  Ha YIrnybsieHHOe [AuMarHoctTuposaHue. Ecin npuunHa
nepepacxofja gpyras, TO LefiecoobpasHo MPOAO/KUTL aHa/IU3 N OLUEHUTH
npodeccMoHasibHee KavecTBa BOAUTENSA, 3arpy3Ky aBTOMOOUAS TPaHCMopT
HbIMW paboTamu, 0COGEHHOCTU YC/TOBUIA NX BbIMOSHEHWSA W T.N.

Tabnuuya 7.12

Marpuua B3anMoCcBA3M NapameTpoB 3PdeKTUBHOCTM IKCNyaTaLnm

aBTOMOOW/IS N BO3MOXKHbIX NPUYMH

Hawnb6onee BeposiTHas
Pernctpmupyemble XapakTep nposBieHnsA npuynHa
napameTpbl TexHnyecKoe Opyrue
COCTOsIHME NPUYMHbI
asTomobuns

1.Mepepacxos Tonmea CnyyanHbIi +
aBTOMOGMIEM YBenmumBarwmincs +

Cuctematmnyeckmii + +
2.IMepepacxog Ha eanHULLY CnyyaliHblli +
paboTbl YBennumearoLmiics +

CucTeMaTnyecKnii +
3. H13Kuin KoadhunumeHT Cny4anHblii +
Ncnonb3oBaHMs npobera Y MeHbLUawmiics +

CucTeMaTYecKnii +
4. HU3Knin KoaghhmumeHT CnyyaliHblii +
NCMNOMb30BaHNUS Y MeHbLUaowmiics +
rpy30noLbeMHOCTH Cuctematmnyeckumii +
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NHhopmaums o pacxoaoBaHUN 3HEPreTUYECKMX PECYPCOB aBTOMOOW/Tb
HbIM TpaHcrnopTom ATl onepaTMBHO W 06BLEKTMBHO MpefcTaBnsieMas pa
BOTHMKAM UHXKEHEPHO TEXHMYECKOI CNy>X6bl MO3BOIUT CBOEBPEMEHHO
MPUHSATL MepPbl MO YCTPaHeHMO NPUYMH UX Nepepacxofa. STO He TOJbKO
CHWU3UT 3aTpaThbl TOMMBA U CMa30YHbIX MaTepMasioB Ha BbIMOIHEHWE TPY30
NepeBO30K, HO W MOBbLICUT MNPOU3BOAUTENLHOCTb ABTOTPAHCMOPTHbIX
CpeacTs.

7.2.2. CoBeplueHCTBOBaHWE npoLecca AUarHoCTUPOBaHUS TONJIMBHOM
CUCTEMbI [U3e/bHOro ABUraTens

KomnbloTepursaumsa BO BCex cepax MPOU3BOACTBA M 06CIYXKMBaAHUSA
ABMISETCA OAHUM U3 BaXKHEMLUMX 3/1EMEHTOB YNy4lleHUs YC/I0BUIA Tpyaa,
CHW>KeHUS Tpyo3aTpaT 1 NOBbILWEHNSA NPOU3BOANTENIbHOCTMU.

Pa3BnTNE KOMMbIOTEPHOrO AMAarHOCTUYeCKOro 06opyaoBaHUSA M0O3BO
NAET CYLLECTBEHHO MHTEHCUMULMPOBATL NPOLLECC MOMCKA HEUCMNPABHOCTEN
1 06/1erYnTb NOCTAHOBKY AMarHo3a. Bce 0OCHOBHble HOPMaTUBHbIe 3Ha4YeHUS
napamMeTpoB TEXHUYECKOro COCTOAHMSA aBTOMOOWASA M ero arperatos, a
TaKXKe a/ifopUTM KOHTPONS 3a/10)KeHbl B NaMATU M AOCTYMHbI NOJb30
BaTe/It0 B /1000 MOMEHT NPUMEHEHUS ANArHOCTUYECKOro KOMIEKCa.

Hanbonee 3HaunTeNIbHbIE YCNEXW, CBA3aHHbIE C MPUMEHEHVEM KOMIbHO
TEPHbIX TEXHO/IOTMI B aBTOMOOW/IBHOM TpPaHCNopTe, HabN4alTCA B
o6/1acTnm AMarHoCcTMpoBaHUS aBTOMOOWNe. B Hallein cTpaHe OAHUMW U3
NepCneKTUBHbLIX MOAENen ABNATCA KOMIMJ/IEKCbl aBTOANArHOCTUPOBaHUSA
asuratenen KA 300, KA 400. K OCHOBHbIM MpenMMyLLeCcTBaM KOMMIEK
COB aBTOAMArHOCTUPOBAHUA MOXHO OTHECTU CpaBHUTENIbHO ObICTpOe
AMarHoCTMpOBaHMeE KakK KapblopaTopHbIX, AM3e/bHbIX, TaK U ABUraTesien c
BMPbLICKOM TOM/IMBA.

Hapsgy C 3TUMW NONOXWUTEIbHBbIMU (PaKTOpamMu B CYLLECTBYHOLLMX
KOMI/IEKCAX, HEe TMOMIHOCTbIO pPeLleH BOMPOC MO BbISABMEHUIO HEWUCrpas
HOCTel Ha OCHOBE aHasM3a OCUW/I0rpamMmM NOBTOPSAIOLLMXCA MNPOLLECCOB, Ha
npuMep TakUX, Kak M3MeHeHue [aB/ieHUs Tonnvea. BbisBUTbL Hewncnpas
HOCTb MO BUAY OCLWIIOrPaMMbl MOXXET TOJIbKO BbICOKOKBa/IM(ULMPO
BaHHbIN, OMbITHbIA [AMAarHOCT, MOCTOAHHO WCNOJb3YIOWNIA  ANarHoCTr
YEeCKMA KOMIM/MEKC WM BO3HMKAET HeobXoAMMOCTb B MCMOMb30BaHUN
MHCTPYKUMM MO 3KCrnyaTaumm gumarHocTuyeckoro komrnnekca [1, 2]. Bce
3TO MPUBOAUT K 3HAUUTE/IbHbIM 3aTpaTaM BpeMeHW. [103ToMy HaMu npep
NlaraeTca ABa NyTu peLleHns npobemsi:

HaHecTn HencnpaBHOCTU Ha nnCT (Tabn. 7.13), KoTopble paspaboTymkamm
KA/ npoaHann3vpoBaHbl, KaK BNSHWE pPa3/INYHbIX HEMUCMPaBHOCTEN Ha
XapakTep Nynbcauunii AaBneHnNst N 3aKpenuTb rnepes ACrneem 4nsi CpaBHeHUs ¢
OCLM/1I/I0rpaMMaMm HEUCMPaBHOMO COCTOAHNSA AV3e/1IbHOro ABUraTens.
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BHeCT n3MeHeHMsA B nporpammy, T.e. Ha Aucrsee npubopa LOMKHbI
BbICBEUMBATLCA [Be KpuBble — 6a3oBas (Hanpumep, 3e/1eHbIM LBETOM) U
paboyasd (Hanpumep, CWUHUM LUBETOM), TMpPW COBMNAAEHUUN  KPUBbIX
AVArHOCTUPYEMbI  3N1eMEHT  ABUraTeNd  CUMTaeTCA  WUCMpaBHbIM, B
NPOTUBHOM C/ly4ae — HeucripaBHbIM. Takol cnocob 3deKTUBEH W
NH(OPMATUBEH, HO C/IOXXHOCTb WM3MEHEHUS MporpamMMbl U OTAA/IEHHOCTb
3aB0ja M3roToBUTE/IA He NO3BOJIAIOT B KOPOTKOE BPEMSA BHECTU N3MEHEHUS.

MN3BecTHO, UTO AAPOM KOMMbLIOTEPHLIX MOTOP TECTEPOB ABNAKTCA
ncnonHutenbHble nporpammbl  KAZL 300.exe., KA/ 400.exe. [ob6asus
(PyHKUMIO BbI30Ba OCUMANOrpamMM [aBfeHUA TOMAMBa C BO3MOXXHbLIMU
HEUCMPaBHOCTAMM BO BpPeMa AMarHOCTUPOBaHUA ABUraTesid, MOXXHO
obecneunTb BMU3yaslbHOe CpaBHeHWE peasibHOM M 6a30BOM OCLW/IIOTPaMM.
3T0 NO3BOMIUT YNPOCTUTHL MPOLLECC BbIAB/IEHUNA OTKAa30B.

Npy 3anycke nporpamma HayuMHaeT paboTy C MPOBEPKM HaNuus
KOHTaKTa C JaTUMKOM [aB/ieHUNA. EC/In KOHTaKT He YCTaHOBJEH, TO Ha 3KpaH
npuoéopa BbIBOAUTCA Haanucb «Owmnbka! [atumk HegocTyneH». B atom
C/lydae nporpamma rpekpailaet CBow paboTy.

Ecnn KOHTakT C [JaTyMKOM YCTaHOB/IEH, TO B MporpaMmy BBOAATCA
HayasibHble fJaHHble. 3aTeM nporpamMmmMa MNo MoKa3aHWAM JaTymka CTPOUT
rpadk ” Mnpuv HaMUYMKM HEUCMNPaBHOCTEN BbLIBOAUT MX Ha 3KpaH B
TEKCTOBOM pexume. [lporpaMma CUYMTBLIBAET 3HAUeHUA C HakKNagHoro
flaTynka faB/ieHUA ToNnBa, YCTaHOB/IEHHOI0 Ha TOMN/IMBOMNPOBO/, BbICOKOIO
[laBNeHusS.

CyulecTBytoLMe KOMMNEKCbl aBTOAMArHOCTUKU, K KOTOPbIM OTHOCUTCS
n komnnekcbl KA/ 300, KAZL 400 no3BoNsAT OUEHMBaTbL TEXHUYECKOe
COCTOSIHME He TO/IbKO GEH3MHOBLIX ABUraTesieid, Ho U An3eNbHbIX. 18 3Toro
OHU CHabXKatoTCA HaKNaAHbIMU Mbe304aTUMKaMN faBieHNs 471 AUarHOCTU
POBaHUA [M3e/bHbIX ABUraTesier ¢ AnameTpoM TornamBonposoga 6, 7 MM
CAP 6600, CAP 6700 (CAPELEC, ®paHuus). CurHan c gaTumkoB obpa
6aTbiBaeTca vucnosnHuTensHom nporpammoit KAD 300.exe, KAD 400.exe w
npeaocTaBnAeTca ANarHOCTy B KayecTBe OCLUIIOrpaMM AaBfeHUA B KOH
TYpe BbICOKOrO [aBfIEHUSA TOM/IMBHOW CUCTEMbI [AM3eNA, UYTO SABMSETCA
BeCbMa  WMH(OPMATMBHbIM  MOKasaTesleM  TeXHUYECKOro  COCTOAHMUA
3/1eMEHTOB CUCTEMbI MUTAHUS.

CunTaHHble 3HaYeHNA aBTOMATUYeCKM 3anmncbiBalOTCA B 6a3y AaHHbIX
nporpamMMbl, 3aTeM, Ha OCHOBaHUW 3TUX [aHHbIX, CTPOATCA rpadukm
flaBneHna Tonnuea. Mo [JaBneHMIO TOM/MBAa B KOHTPOJIbHbLIX TOUYKax
onpefenseTca HaM4YmMe HENCMPaBHOCTU N eé BUA,

3meHeHVe aaBneHnsa aHannu3npyeTcs cneayowmm obpasom (puc. 7.8).

B Touke 1 HauMHaeTCA NOBbILWEHWNE AaBNEHUSA B pe3ynbTaTe ABUXKEeHUSA
NAyHXepa Hacoca, B TOUKe 2 cpabaTtbiBaeT HarHetaTe/lbHbIA KnanaH, n npu
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Mas1oli CKOPOCTU ABUXKEHUS MTyHXKepa PocT AaB/ieHUst Ha HEKOTOPOE BPeMs
3amegnsieTcs. B Touke 3 noAgHUMaeTcst urna opcyHKK. Mpm 3ToM aaBneHne
NnagaeT, NMOCKO/bKY BbICBOOOAMBLUMIACA 06beM He YCMeBaeT 3aro/IHUTLCS
TOM/IMBOM, @ 3aTEM CHOBA MOBbILIAETCS A0 ONPeAeNEHHOM BENINUYMHBI.

P

Puc. 7.8. XapakTepHble TOUKN Ha rpachvke AaBneHUs TonmBa

Touka 4 Ha 60/1bLUON YacToTe BpalleHMs] KOSleHYaToro Basa agpuraTtens
MOXET XapaKTepn3oBaTb MaKCHMMaslbHOE [JaB/ieHMe npoLecca BrpbICKa.
OpHako And HOpMa/sibHOro npouecca B PeXXume XO0JI0CTOro xoja 3To
faBneHve 00bIYHO OMKCUPYETCA MO XapaKTePHOMY NUKY TOYKKM 3. B Touke 5
NPONCXoANT "nocagka" uUrnbl QOPCYHKN U BMPbICKMBaHME 3aKaHYMBaeTCs,
nocsie 4Yero nMpomcxoamT "nocagka’ B cefno HarHetTaTe/lbHOro KranaHa
nnyH>epa. ViMnynbCbl OCTaTOYHOro fAasneHns (6) nosBNAKOTCA B pe
3y/fibTaTe HeJO0CTAaTOYHOM repMeTUYHOCTMN HarHeTaTe/IbHOro KianaHa. Benv
YMHa CUTHaNa S; onpeaenseT 3aTsSHXKKY NMPY>XUHbI (DOPCYHKU N CTaTUYeCKoe
flaBneHne Hayana Bnpbicka. [lepenag pasneHnsa AP xapaktepusyet
NOABUXHOCTb WUINbl (POPCYHKN. [lyTeM WHTErpupoBaHUA Ha Mepuoje
BMPbICKA £, MOXXHO OLEHWTb LIMK/IOBYIO Nojadvy Tonvea. Bpems 3aepKKu
BMpbICKAa S, XapakTepuayeT 3a30p B MIYHXXEPHON rMape, Bbi3blBaKOLWMIA
YyTeUuKy TOM/IMBa MeXay rnb30M U NITYHXepOM.

OTctofa cnegyeT, UTO BAUAHME Pa3/INYHbIX HEUCNpPaBHOCTEW TOMNB
HOW CUCTEMbI AM3eN1A Ha BWA OCUWAMOrpaMm nynbcaunn  BbICOKOTO
[laBNleHNs1 BeCbMa pPa3HoobpasHO M HayMHalWweMy MacTepy ANArHoCTy
C/TI0XKHO N0 BMAY ocuunnorpamMmMbsl onpegennTb MPUUMHY 0TKa3sa.

Heobxoavma npefBapuTesibHaA MOArOTOBKA, KOTOpas AO/HKHA MPOX0
AVUTb B YCMOBUAX, MPUONMIKEHHbIX K MPOM3BOACTBEHHbLIM, T.e. Ha 3KpaHe
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KOMMbIOTEPA A0/HKHO BOCMPOU3BOAUTLCA BO3MOXXHOE U3MEHEHWE AAaB/IEHUS
B TOM/IMBHOI CUCTEME, COOTBETCTBYHOLLEE 33a[aHHOI HeucrpaBHOCTK, a
AMarHoCT JO/KEH NMPaBU/IbHO ero NaeHTUMUMpPoBaTh.

C atoi uenbto B Komnnekcax KAD 300, KAD 400 npepgnaraetcs Bee
CTV MOAY/1b BOCNPOU3BOAALLMIA OCLIMNNOTPaMMbl AaBIEHUS NPU Pas3INYHbIX
HencrnpaBHOCTAX 3/IEMEHTOB CUCTEMbI MUTAHUA, HA OCHOBE Yero CO34aeTcs
6a3a fJaHHbIX C ocuuaiorpaMmMaMy AaBfIEHUA NMPU Pa3NYHbIX Heucnpas
HOCTAX TOM/IMBHOM CUCTEMBI.

Tak KakK onmcaTb OCUMNNOrpaMMbl aHa/IMTUYECKUMW 3aBUCUMOCTAMM
He MpPefoCTaBNSAETCHA BO3MOXXHbIM, TO MPW CO34aHUK 6a3bl OCLU/IIOrpaMm
MCMONb30BaH METOA OUMMPOBKU YXKe CYLLECTBYIOLMX OCLMIOrpamMm,
KOTopas npowussoamnacb € rnomowbio nporpammbl Graph2Digit2. Oum
(hpoBKa BbINOMHANACL MO UBETY NNUHUK rpauka (UBET IMHUN — CUHWNIA),
KOTOpbIA Obln nNpeaBapuTenibHO noarotoeneH (puc. 7.9). Oanee 6biiun
3ajaHbl NMpegenbl U Warn oungpPoBKY No KOOPANHATHBIM 0CAM. IMOCKO/bKY
BECb MPOLECC N3MEHEHUS [aBNeHWS NPy BAPbICKE TOM/MBa npoxoaun 3a 20
MC, npegen no abcuucce 6bIN NPUHAT paBHbIM 200. LLlar B Hawem cryvae
paBeH 1, 4TO B nNepeBofde B MC cocTtaBuio 0,1 mMc. Takue napameTpbl
NO3BONNN Hambonee TOYHO OUMMDPOBATb UCXOAHbLIA FPaPuUK U NOAYUYUTb
6a3y [aHHbIX MO JaHHOW 3aBUCMMOCTW, KOTopasi 6blsia TpaHCopMMpPOBaHa B
haiin cuctembl ynpasneHus 6azamm JaHHbIX Paradox.

2 Graph2Digit 0.61 =10l x]
ain  Komadael Hactpoiik  Crpaeka
E h ) =
s e SEEE-7- DBEX D
[eheg) OLABERDERKA ‘ —
235 !
7 ST SO S S o ot S St st 1 2 [ | o [ 5 # i Xt
225 |- : _ £
%$g * Meraa W o Min |0 E 68,1012 EI o
210 - EM 200 235 k962 E
. i s [ m@mgg
190 Ll LU - 2 |8
qgg T e - - Yeenienie |2 'l ] CagHr =l
Hg TomemE g [~ D6nacTe ouMBpoBEH §
i Y162 S ¥ v 3
55 E E

3 bin - [0.ooos 8] [050632 3]
- “pe-r--h--- b [79.06001 8] [ seec g

50

50

45

%

il S PR R [
%g S S i ! ! . CoxpaHiTe | 3arpyzute |
1a

10

05

ot}

g5

[ S

...........

L1 dix

-0.753434
880823 0750434
B0303 0750434
725383 0750434
G476RE 0750434
R3343 0750434
492228 0253165
414508 0253165 ﬂ

nnnnn A e

0] — b e et el e e el Ml e I

Pwuc. 7.9. OymdpoBKa rpagmka gassieHUsA Tonavea
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B komnnekcax KAD 300, KAD 400 ana BbixoAa B peXXum AuarHo
CTMPOBaHUA CUCTEMbI MUTAHNA MacTepy AWArHOCTY npejg/iaraeTcsa BblopaTb
ANarHOCTUPYEMbIA aBTOMOOW/b, MOACOEAMHUTL AAaTYMK K KOHTPO/bHbLIM
TOUYKaMm [WN3e/IbHOro ABuratenst M nepentn Ha pexkum «OnepexxeHne.
3anycTuTb ABuUraTenb U HaXKaTb KHOMNKY F4 «Ocumnniorpamma.

Ha akpaHe nosaBuTca ocuunniorpamma cuHero useta 1 (puc. 7.10),
XapaKTepusytollas nynbcaumio AaBfeHUS B TOMIMBHOW CUCTEME AMArHoO
CTUPYyeMOro Apuratesid, U ocuuniorpaMmma 3e/1eHOro LBeTa 2, Xapakrepu
3ytoLasa U3MeHeHWe faBfieHust TonamMBa Npu OTCYTCTBUM HeMcnpaBHOCTEN
(KoHTponbHas ocuunnorpamma). ConocTtasnifaa  3TU  OCUUANIOTPaAMMBbI,
ANArHOCT MOXXEeT OonpefennTb Hainvyme HeucrpasHOCTU. [NA BbiAB/1eHUSA
KOHKPETHOM NPUYMHbI  HECOBMafeHUsA  OCUW/MIOrpaMM BBEPXY OKHa
«OcumnnorpammMa  faBneHUs»  NPeAyCMOTPEH  CBEPHYTbIA  CMUCOK
BO3MOXXHbIX HemcnpaBHoOCTel. Mocne Bbibopa Kakoil IMbo HeMCNpPaBHOCTH
Ha aKpaHe MOSBASETCS COOTBETCTBYHOLLAA el ocumnnorpamma AaBieHUs
TOMNJ/INBa KpPacHoro useTa 3.

H\ﬁncuunmrpat-ma AaBneHHa » il
QeuHecorpasiel  ONpeAsneHHE KOOPAHHAT
] K.ad 30 CUMnnorDantAa NOWM N0 N0MKE NOWEMHE TOMATEAA, %%, B ﬂ

OcuyunnorpaMmma gaBneHUA B CUCTeMe NUTaHuA ausens

Kam# 3-0cuunnorpa npu 3acop , SAKOKCOBLIBAHKH CONADBbLIX OTBEPCTUHN pacnbAWTEna Popcynru, x-%, BT
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Kamh 3-Dcyunnorpamma Nnpu nonoMee Npyxuns Tonkarens, x-x, b5

Puc. 7.10. OkHo ¢ ocuunnorpammamn Komnnekca KAD 400

Mepebupasn nmerowmecs B 6a3e AaHHbIX HEUCMPABHOCTWU, HaYMHaOLLINIA
[INArHOCT MOXXeT HaliTK BM3yasibHO coBMadatoLme ocLMNIorpammMbl CUHEro
ugeta 1 (ocumnnorpamma AWarHOCTMPYEMOro [ABUraTesnisl) W KpacHOro
ugeta 3 (ocumnnorpamma M3 6asbl AaHHbIX COOTBETCTBYHOLAS WU3BECTHOMN
HEeMCNpPaBHOCTK), T.e. OMNPeAe/NTb HEUCNPaBHOCTb TOM/IMBHOW CUCTEMbI

OV3ensi.
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Basbl gaHHbIX C ocumnnorpaMMamm pas/iMyHbIX HencrnpaBHOCTEN Noj
roToB/IEHbl MO MaTepuanamMm pa3paboTUMKOB KOMIJIEKCA aBTOAMAarHOCTUKN
Ana pguratenet KamA3 418 peXkuMmoB paboTbl ABuratenieit Ha MUHUMasTbHO
YCTOMUMBbLIX M NOBbILIEHHbIX 060poTax (2000 MUH 1).

JaHHble 6a3bl MOryT ObITb MCMO/b30BaHbl HE TO/IbKO B BUPTYa/IbHOM
KOMMeKce, HO MU B peanbHbIiX Komnnekcax KA/ 300, KA/ 400, a Takxe
BCTPOEHHbIX CUCTEMaX AWArHOCTUPOBaHWA. B 3Tom cnyyae nomoup B
NOMCKe ocumnnorpamm 6yaet MMeTb HanboNbLINIA 3PQEKT, OAHAKO MOTpe
OyeT OT pa3paboTUMKOB KOMMJIEKCA HEKOTOPbIX WU3MEHEHMIA B MCMOMHU
TenbHbIX nporpammax KA 300.exe, KA/ 400.exe.

7.3. BupTtyanbHoe anarHocTMpoBaHue TOMMMBHOW CUCTEMbI
AN3eNbHOro ApuraTens

TexHnyeckoe AMArHOCTMPOBaHWE Y3/10B, arperatoB U CUCTeM aBTOMO
6unein HanpaeneHO Ha onpefeneHne TeXHUYECKOro COCTOSHUSA, MOWUCK U
NIOKaNM3aumnio  Mecta OTKasa WM HeucrpaBHOCTU, MPOrHO3MPOBaHUE
OCTaTOYHOI0 pecypca Uan BePOSTHOCTM 6e30TKa3HOM paboThbl.

OCHOBHble HaBblKM pPaboTbl C TEXHO/IOrMYecKUM 060pyAoBaHVEM
CTYZEHTbI NOJIyYatoT BO BPeMS BbIMONHEHNA N1abopaTopHbIX paboT. OfHaKO
NpWY 3TOM BO3HMKAKOT C/IOXHOCTU, Orpeaensemble 0COGEHHOCTAMU 060py
[0BaHWNA 419 AMarHOCTUPOBaHMS aBTOMOOUIEN.

NpumeHaemoe o6opynoBaHMe BecbMa poporoctosiiee (100 n 6onee
TbicSY py6iein), KONNMYECTBO pabouymx MECT OrpaHuUyeHo. STO NPUBOAUT K
TOMY, 4YTO BbIMONHUTbL KOHKpPETHble [AEeNCTBUS, COMMacHO TEeXHO/I0rmn
NPoBeAeHNA AMarHOCTUPOBaHMA aBTOMOOWASA Ha 0b6opyaoBaHWW, YyLAeTCA
[la/IeK0 He BCeM CTyAeHTaM. B OCHOBHOM OHM MOJlyyaloT 3HaHUSA, NacCUBHO
Habngas 3a MCMosib3oBaHMEM 0060pyAOBaHUA Y4YebHbIM MacTepoMm Wn
npenogasatesieM. MprMeHeHWe NOCTOBOro MeToda MNPOBeLeHUS 3aHATUN
OrpaHNYMBaEeTCA HefoCTaTOUYHbIM KOMMYECTBOM YYEOHbIX MacTepoB, OCO
6eHHO npu HebONbLUOWN YNCIEHHOCTU CTYAEHTOB Ha MOTOKE.

B co3gaBuieica cuTyaunm Hanbonee adhdheKTUBHbLIM PELLEHNEM SBNSIET
CA MOZeNMpoBaHMe NMPOoLECCOB TEXHNYECKOr0 00CNY>XKMBaHUA N AUArHOCTU
poBaHVA Ha OBM. 3T0 NO3BOMUT KaXXKAOMY CTYZEHTY BbINO/IHUTL BECb
a/IropuTM nabopaTopHo paboTbl, MHANBUAYANLHO paboTasd C KOMMbIOTEP
HOM MOZE/IbI0 TOT0 UM MHOT0 060PYA0BaHUS.

B kKauecTBe 00beKTa A1 pa3paboTKM KOMMbIOTEPHOM MOAENN Obinn
NPUHATLI U3BECTHble Komnnekcbl astoguarHoctukn KA 300, KA/ 400,
ABNAOLLMECHA AOCTATOYHO C/IOXKHbLIM AMArHOCTUYECKUM CPeACcTBOM, MO3BO
NAWMM 3aMepAaTb 00/bLLIOE KOMMYECTBO MapaMeTpoB, WCMOJMb30BaHUE
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KOTOpPbIX Ha /1abopaToOpHbIX 3aHATUAX He o06ecneynBaeT aKTUBHOIO
No1y4YeHUs HaBbIKOB BCEMU CTYAEeHTaMu BBUAY BbILLEN3NOXEHHbIX MPUYNH.

Co3faHHaa BupTya/sibHas MOfeslb BOCMPOU3BOAUT BCE HeobXofumble
[EeNCTBUSA, BbINO/IHAEMbIE AUArHOCTOM MPU OLEHKE TEXHUYECKOro COCTOS
HUA AM3eNbHOro AoBuraTens.

Mcnonb3oBaHMe [OpPOrocToswero obopynosaHna B y4ebHOM npouecce
CONPSAXEHO CO 3HAYMTENIbHbIMUY 3KCNyaTalMOHHbIMKU pacxogamu. Nostomy
AN ueneii obyvyeHna npuemam paboTbl ¢ NOA06HLIMU CpeAcTBaMU Liene
CO06pa3HO  MCMNOJb30BaTb BUPTYa/lbHble TPEHaXepbl, WUMUTUPYIOLLME
TEXHOI0MMYECKUI MPOLECC ANarHOCTUPOBaHUA.

MogenvpoBaHMe TEXHUYECKOro COCTOAHWUA OCYLLECTBAAETCA MyTem
3ajaH1A napameTpam, XapakTepusyrLmmMm paboTocnoCoOHOCTL 3/1EMEHTOB
ABuratens, onpefenieHHbIX 3HAYeHUM C MOMOLLBH  CrneymanbHoro pe
flaKkTopa.

N3 rnaBHOro MeHio nporpammbl (puc.7.11) BbiGMpaeTcs aBTOMOOW/Ib,
KOTOPbIA NPeACTOUT AMarHoCTUpoBaTb, C 3apaHee CMOAE/IMPOBaHHbLIM
TEXHUYECKUM COCTOAHMEM ABUTraTens, Npu 3TOM UCMNONb3YETCA NMYHKT MEHIO
«BB0Of AaHHbIX 0 gBurartesne». 3aTeM He06X0ANMO NOACOEANHUTL AaTHNKN K
KOHTPOJIbHbIM TOUYKaM Au3esibHoro asuratens (puc. 7.12). B BupTyasibHbIX
komnnekcax VKA 300, vKAD 400 ansa BbiXxoda B pPeXXum ANarHoOCTUPO
BaHWSA CUCTEMbI NUTaHUA AU3e/IbHOIO ABUraTesia rnpeanaraeTca nepenTm Ha
pexxum «OnepexxeHne» (puc. 7.13). Bce [eACTBMA BbINOMHAKTCA C MO
MOLLbIO MaHUMYNATOPa «Mbllb» M COMPOBOXAAOTCA 3BYKOBbIMU CUTHA
/TaMWN N TEKCTOBbIMU COOBLLEHMAMM O NMONIOXKUTE/ILHOM UM OTPULATENTLHOM

pe3y/bTaTe BbIMNO/IHEHHOIO AEACTBUS.

MNpepncTaBTech, NOXANYMCTA el el L (AR

BBoa 1aHHBIX 0 ABHrarTe’ie
HN3mepuTe/ibHbIE PEKAMBI

Croaka
BcnomMorarebHbIE NPOrPpaMMbl

Pwuc. 7.11. [ naBHOe MeHI0 NporpaMmmbl
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H‘-...‘%m OpPHbIA O0TCEK AWIENbHOTO ABUraTens

BribpaH asTomobHne - KAMA3-5320; enaaeneuy - Moncees AT

Pwuc. 7.12. MOTOpPHBbI O0TCEK AN3e/IbHOr0 ABUraTens ¢ HaknagHbIM AaTYnKOM
JaBneHusa 1 v saxxkmmammn 2, 3, 4

[NpeacTtaBTeck, n

BBoa nauu

barapes

OnepeskeHue

OmMmmeTp

Puc. 7.13. OKHo BbIGopa pexxnuma AMarHocTUpoBaHNS

Mocne NpaBWUILHOIO MOAK/IOYEHUA K aBTOMOOM/IIO MOAe/b MO3BOMSET
onepaTopy NPoOM3BECTU MMUTALNIO ANArHOCTMPOBAHNSA, NOAOOHO TOMY, KakK
3TO NMpoucxoanT npu ncnons3osaHn Komniekcos KA/ 300, KA/ 400, n
BbIOOP COOTBETCTBYHIOLLMX PEXXVMOB: 6aTapes, OrnepeXkxeHne, oOMMeTP.
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Kpome KonmyeCTBEHHOM OLIEHKN M3MepsieMbIX MapameTpoB nporpaMmma
BOCNPOU3BOAUT  OCUMIIOrpaMMbl  NyNbcaunii B TOMJIMBHOM  CUCTEME
BbICOKOI0 AaBsieHuns (pwuc. 7.14).

BnuaHue pas/iMuHbIX HEMCMPaBHOCTEN TOMIMBHOM CUCTEMbI AN3eNs Ha
BUA, OCLM1I0rpaMm My/ibcalnmn BbICOKOrO [aB/ieHNs BeCbMa pa3Hoobpa3Hoe
N CTYLEHTY C/IOXKHO MO BUAY OCLMNOrpaMMbl ONpeaenTb NPUYMHY OTKasa.

i-\s Ocyunnorpamma Aasnetqs X

Ocunccorpariel  ONpeasneHHe KOOpARHET

K. ard 3K 0HTpONEHEA OCUMANOrParta MO0, HarpusKo,
Kan M0 BEMME NEH HSHOCE HArHET TENEHOMD KNANaHa, Nod Harp., B2
F.arat 3-0 cUuMNAorpatdda N WSHOSE NAYHKENHON Napkl, Nod Harp., B3
K.aré3-0 cuyMnnorpardiia NpW NONorMEE NPU#LHE! HACHET. KnanaHa, nog Harp., BE \

| »

0
0 4 8 12 16 20

KamA3-KoHTponbHan ocuMAnorpamMqa nog Harpyskod. 61

Puc. 7.14 OcumnnorpammMa gasfieHNs B TOM/IMBHOM CUCTEME NMpu paboTe noj
Harpyskolii (2000 MuH 1)

C a3TOM Uenblo B BUPTYyasibHble Komniekebl VKAD 300, vKAD 400
BBeZeH MOAY/1b BOCMPOM3BOAALLMIA OCLMIOrPaMMbl AaBNIEHNA MPU pa3nny
HbIX HEWUCMPABHOCTAX 3/1IEMEHTOB CUCTeMbl nNuTaHuA. Co3fgaHbl 6asbl
JlaHHbIX C ocuunnorpaMmaM faBneHns Npu pasIMyHbIX HEUCMPABHOCTAX
TOMN/INBHOI CUCTEMBI.

B BUpTyasIbHOM KOMMEKCE MpPeayCMOTPeHa BO3MOXXHOCTb C034aHuA
BUPTYa/IbHbIX aBTOMOGW/IEA C HAabopoMm HeucnpaBHOCTEN. B yacTHoCTW,
Ka>KZOMY AMarHoCTUpyeMoMYy aBTOMOOWIIIO YCTaHaB/IMBAETCA OnpenesieH
HOe TEeXHMYEeCKoe COCTOSAHME 3M1EMEHTOB TOMIMBHOM CUCTEMbI, KOTOPOe
NPOSAAB/IAETCA B BMUAe ocLuniorpammel gasneHna 1 (puc. 7.14). Bo3mMoXKHble
OCLMNNOrpamMMbl aBNeHUs 3a/10KeHbl B CBEPHYThIA CANCOK 2, AOCTYMHbIN
nonb3oBaTento. Tak KakK onpegesnieHHble HEMCNPaBHOCTU MPOSABIAKTCA Ha
pa3NnNyHbIX peXxnmax paboTbl ABUraTesis CoAep>XKaHue CBEPHYTOro cnmcka 2
OCLUW/I/IOrpaMm B 3aBMCUMOCTU OT pexkrma paboTbl gBurateniss MEHSETCS.

Ha akpaHe noaBmuTca ocuwuniorpamma cuHero ugeta 1 (puc. 7.15), xa
paKTepuaytoLlas nynbcaumio faBneHns B TOMJIMBHOW CUCTEME AMarHOCTU

275



PYeMOro [ABuratenisi, U ocuu/forpaMMa 3e/IeHOro LBeTa 2, XapakTepu
3yHLLas U3MEHEHWe AaBMeHMs TOMNMBA NMPU OTCYTCTBUM HEMUCMNPABHOCTEN
(KOHTpOnbHasi ocumniorpaMma). ConocTas/isist 3TU OCLM/INOrpaMMbl, Auar
HOCT MOXKeT OnpefeNnTb HaMumMe HencrnpaBHOCTU. [Nsi BbISABNEHWS KOH
KPETHOI MPUYMHbLI HECOBMAAEHMS OCLUIOrPaMM BBEPXY OKHa «OCLUAIo
rpaMma [aBfeHUsi» MNPeAYyCMOTPEH CBEPHYTHIA  CMUCOK  BO3MOXHbIX
HencnpaBHoCTel. Mocne BblGopa KakoW M60 HEMCNPaBHOCTM Ha 3KpaHe
NOSIBNISIETCS COOTBETCTBYIOLLAS el ocuunnorpaMma fAaBfeHUs TOM/MBa
KpacHoro LgeTa 3.

H\s OcumnnorpamMa gasnenqn 1 x|
Ocumccorpammsl  ONpegeneHie KOopAHHaT
]KarﬁS-Elcannurnarma Mo NGNONKE NDWAHGI ToAKATEAR. K. B3 L[ |

OcuunnorpamMa AaBneHus B CUCTEMe NUTaHWA au3ensd

Kamh 3-Dcumnnorpamma npu 3acOPeHUM, 33K0KCOBLIBAHMM CONNOBLIK OTBEPCTHR PacnbinuTena popcyHku, x-x, 67

0 4 8 12 16 20

KamA3-Dcuunnorpama NpH NOAOMKE NPYKHHBL TOAKATEAR, X, 65

Puc. 7.15 OKHo ¢ ocuminorpammamu BupTyansHoro komnnekca vVKAD 400

MNepebupan wnmerowmeca B 6a3e [aHHbIX HEUCMNPABHOCTW,  CTYAEHT
MOXKET HalTW BMU3yas/lbHO COBMafaroLime oCuMIorpaMmbl CUHEro ugeta 1
(ocumnnorpamma AnarHOCTUPYeMOro asuratesnis) M KpacHoro ugeta 2 (oc
uunnorpamMmma m3 6asbl JaHHbIX COOTBETCTBYHOLWAA M3BECTHOI Hewncrpas
HOCTW), T.e. ONpPeAeNTb HEMCNPABHOCTb TOM/IMBHOM CUCTEMbI AN3ENS.

MNpwn BbINOHeHUW AencTBuin ¢ mogenamn VKAD 300, vKAD 400 co
rN1aCHO TEXHOI0TUN AMarHoCTUPOBaHWA B MamMATU MPorpaMmbl OUKCUPYIOT
CA 3HAYEeHUA ONArHOCTUYECKMX MapamMeTpoB, KOTOPble, KaK U B KOMI/IEKCE
KA/ 300, KA/ 400, MOXXHO pacrneyataTb, MUCNONb3ysa NYHKT «CBoaKa»
rnaBHoro meHto (puc. 7.11).

Takum 06pa3om, B MOSIHOM PaCMOpPsHKEHUN 06y4yaroLerocd BeCb
apceHa/l BO3MOXHOCTEM COBPEMEHHbLIX KOMIMIEKCOB aBTOAMArHOCTUKM
KA/ 300, KA 400. OH MOXXeT He TONbKO BOCNPOU3BECTU AENCTBUSA, HO U
NO/lyYNUTb KOHKPETHbIE 3HAYEHUA [AMAarHOCTUYECKMX MapameTpoB, UTO
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NO3BONUT CAenaTb COOTBETCTBYHLLEE 3aK/OYeHME O PaboTOCMOCOOHOCTU
CUCTEM [BUraTtens.

Co3sgaHHble BnpTyanbHble mogenn VKAD 300, vKAD 400 BocrnponsBso
[AT NPaKTUYeCKU BCe AeCTBUSA, BbINO/IHAEMble MacTepoM ANArHOCTOM Mpu
onpefeneHNn TEXHUYECKOro COCTOAHUA [AW3e/IbHOro ABUratens, WUMerT
6a3y fAaHHbIX MO AMarHOCTMYECKMM napamMeTpam JIerkoBbiX U TPy30BbIX
aBTOMOOMMEN pPa3/IMYHbIX MapoK, a TakXe faHHble 06 aBTOMOOW/IbHbIX
ABUraTensx.

Pa3BnTMe KOMMbIOTEPHOIO ANArHOCTUYeCKOro 060pyaoBaHUA NO3BONT
CYLLIECTBEHHO YCKOPUTbL Mpouecc 0by4veHus. ocne 3Toro cBoeobpasHoro
TPeHVHra obyvarowmincs cMoXeT 60/1ee 0CO3HAHHO BbIMOSIHUTL AMArHo
CTUpoBaHue gusenbHoro asuratensa komnnekcammn KAZL 300, KAZL 400, c
HaMMeHbLLUNMW 3aTpaTaMy BPeMeHU U CPeaCcTB.

7.4. BupTyanbHoe oMarHoCTMpoBaHUe TOMNMBHOW CUCTEMDI
6eH3MHOBOro Apurartens

TexHN4YecKoe AnarHoCTUpoBaHWe aBTOMOOUIEN U UX OTAE/bHbIX arpe
raToB Harpas/fieHO B LE/IOM Ha OnpeenieHne TEXHUYECKOro COCTOSAHUSA,
MOMCK W JNOKa/IM3auuio MecTa OTKasa WAW HeucrnpasHOCTW, MPOrHO3u
pOBaHWe OCTaTOYHOro pecypca WM BepOATHOCTU 6e30TKa3HOM paboTbl Ha
3a/laBaeMbIX MHTepBanax HapaboTKM.

[N5 yCnewwHoro ocyuwecTB/ieHUs yKasaHHbIX 3aay NpoBOAAT ornpeje
NeHHble paboTbl NO pa3paboTKe AMarHOCTUYECKOro obecrneveHunsi, NOBbILLE
HUIO KOHTPOJIENPUIOAHOCTM U YCTaHOB/IEHUIO MOKa3aTesnlel 1 xapaktepu
CTMK NPOLLeCCOB AMarHOCTUPOBaHUA.

OCHOBHble HaBblKM pPaboTbl C TEXHO/IOrMYecKUM 060pyAoBaHVEM
CTYZEHTbI MOy4aoT BO BPEMS BbIMNO/IHEHNS 1Ta60PaTOPHbIX PaboT. OfHaKo
Npy  3TOM BO3HWKAlOT  C/IOXKHOCTW, OnpefensemMble  0COOGEHHOCTAMU
obopygoBaHus gna TO, AMAarHOCTUPOBaHMS aBTOMOOWEN M TeKyLlero
3KOHOMMYECKOI O MOJI0XKEHUS B CTPaHe.

MpnmeHsiemoe o6opyaoBaHMe BecbMa poporoctosulee (60 n 6onee
TbiCAY Py6.), KONMYECTBO paboymx MeCT He npesbiwaet 3 4. 3TO NPUBOANT
K TOMY, YTO BbIMO/IHNTb KOHKPETHbIE AECTBUS COrNacHO TEXHOMOMMN Mpo
BegeHMs TO wAM guarHOCTUPOBaHUA aBTOMOOMASA Ha 0060pyAOBaHUN
yAaeTcs faneko He BCeM CTyfeHTam. B OCHOBHOM OHWM Mony4arT 3HaHUSA,
naccMBHO Habnoaan 3a MUCMNosb30BaHMEM 000pyA0BaHUA Yy4ebHbIM MacTe
poM Mnn npenogasaTenem. NprMeHeHMEe NOCTOBOrO MeTofa MPoBeAeHUS
3aHATMIA 0OBACHAETCHA HeLOCTATOUYHbIM KOJ/IMYECTBOM YYeOHbIX MacTepos,
0CO6GEHHO NP HEOO/bLLIOK YNCNIEHHOCTM CTYAEHTOB Ha MOTOKE.
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B co3gaBsueiica cutyaumm Hanbonee adhdheKTUBHBLIM peLLEHNEM ABNSET
CA MOZeNMpoBaHMe NMPoLECcCOB TEXHNYECKOr0 006CNY>XMBaHUS N AUArHOCTU
poBaHMA Ha OBM. 3T0 MO3BONUT KaXKAOMY CTYLAEHTY BbINO/IHUTL BECb
aNIropuTM NabopatopHoi paboTbl, MHANBUAYa/IbHO paboTast ¢ KOMMbOTEP
HOW MOZEbIO TOro UNY MHOIro 060pyA0BaHUS.

Npwv pa3paboTKe faHHbIX MOAENEN CriefyeT 06ecneynTb:

pa3Hoobpa3ne BapnuaHTOB, KOTOpble TpebyeTcsa pewmnTb npyn TO v gmnar
HOCTMPOBaHUKM paccMaTPUBAEMOro arperara aBTOMOOUSA, C BOSMOXKHOCTbIO
NX pacLUMpPEHNS U U3MEHEHUS;

AOCTaTOYHYO NPUBANXKEHHOCTb MOAENN K peasibHOMY OOBLEKTY, MO3BO
NAOLLYI0 NMPY BU3yasin3auumn BbIMOHAEMbIX CTYAEHTOM NPOLLeCCOB MOMOYb
NoslyYnUTb EMY NPeACTaB/IeHNE O peasibHOM NPOLLECCE;

perncTpaunto pes3ynbTaToB paboThbl CTyAeHTa U MOCNeAYIOLENA X OLEH
K/ nnbo npoueaypamu, BCTPOEHHbIMU B MOAENb, IMO60 HeMOCPeACTBEHHO
npenogasaTesiem;

CNpaBOYHble [JaHHble 06 00bLekTe, cpefctee M TexHosormm TO u
AMAarHoOCTUPOBaHMA N BO3MOXXHOCTb Bbl30Ba CrMpaBKM Ha toboM artane
paboTbl C MOAESbIO.

B kauecTBe 00beKTa AN pa3paboTKM KOMMbIOTEPHOW MoAenn Obin
NPUHAT M3BECTHbIM KOMMEKC aBTogmarHocTukm KAZL 300, saBnsitowmincs
[LOCTATOYHO C/IOXHbIM ANArHOCTUYECKUM CPeACTBOM, MO3BOMIAIOWMM 3ame
pATb 60/1ee 25 AUarHOCTUYECKUX NapaMeTpoB, NCMOJIb30BaHMe KOTOPOro Ha
abopaTopHbIX 3aHATUAX He 06ecrneyrBaio akTUBHOIO MOJTyYeHUs] HaBbIKOB
BCEMU CTyAeHTaMW. DTO CHMXas0 3heKTUBHOCTb 3HAUUTE/IbHLIX Kanwu
Ta/I0B/I0XKEHWNIA B y4eBHbIN MpoLecc.

CosgaHHaa BupTyanbHad mogens VKAD 300 Bocnpomn3BoguT BCe
HeobXxoAMMble AeACTBUSA, BbINOSIHAEMble ANArHOCTOM MPWU OLEHKe TeXHWU
4eCKOro COCTOAHMSA KapbropaToOpHOro ABUraTens.

Mcnonb3oBaHMe [OpPOrocTosLlero o6opyaoBaHMsA B y4ebHOM npouecce
CONPSAXEHO CO 3HAYMTENbHbIMUM 3KCMyaTaUMOHHbIMKY pacxogamu. NoaTtomy
ANs uenen obydeHms npvemam paboTbl C NOAOGHOro poda CpeacTBamu
Lies1Iecoo6pa3Ho MCMo/b30BaTh BUPTYa/IbHbIe TPEHaXKePbl — KOMIMbIOTEPHbIE
NporpamMMbl, UMUTUPYHOLLME TEXHONOTMYECKUIA MPOLLECC.

B KauyecTBe 00bekTa MOAENMPOBaHMA  OblN MPUHAT KOMIEKC aBTO
anarHoctnkn KA/ 300 — oguH 13 0TeYeCTBEHHbIX KOMIMbIOTEPHLIX MOTOP TeC
TepoB, MO3BONAOLLMIA N3MePATL 60/1ee 20 NapamMeTPOB Ha Pa3/INYHbIX PeXXMMaXxX
paboTbl ABwUraTenss M MNO3TOMY SABNSAOWMIACA Hambosniee MHGOPMATUBHBLIM
CpPeACTBOM OLEHKM TEXHUYECKOr0 COCTOAHUA aBTOMOOW/IbHBIX ABUraTesei.

N3 rnaBHOro MeHo nporpammbl (puc.7.16) BbibMpaeTcsa aBTOMOOGW/Ib,
KOTOpbIA NPeACcTOUT [AMarHOCTUPOBaTb, C 3apaHee CMOAEMPOBAHHbIM
TEXHUYECKMM COCTOSAHNEM ABUTraTens.
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H-\Srn 0E MEHHD (2)

Komnnekc aBToauarHoctuku vVKAD-300

Mpencraetecs, noxanyicra

BBoa 1aHHLIX 0 ABHraTesie
H3mepHuTeIbHEBIE PEKHMBI

BcnomoraresibHbIe IPOrpaMMbl

Pwuc. 7.16. naBHOe MeHI0 nporpammb

MogennpoBaHue TEXHNYECKOrO COCTOSAHUSA OCYLLECTB/ISIETCA MyTeM 3a4a
HUA MapamMeTpaM, XapakTepusyrLyM paboTocrnocobHOCTL  3/1EMEHTOB [1BU
ratens, onpeaeneHHbIX 3Ha4eHW ¢ NOMOLLbHO CrieuyanbHOro peaakTopa.

3arteM onepaTtop MOAK/IHYAeT AATYUKU U XKIYTbl BUPTYaslbHOro KOM
nnekca VKAD 300 K aneKTpocucteme apuratens astomoouns (puc.7.17),
NCNONb3ysa NYHKT MeHIO «[MoaKNoUeHWE 4aTUMKOB». Bce AeMCTBUA BbINON
HAKOTCA C MNOMOLWLbI0 MaHUNYNATOpa «Mbilb» W  CONPOBOXAAOTCSA
3BYKOBbIMW CUTHanamm 1 TEKCTOBbIMW COOOLUEHUSMU O MOJTOXKNTENIbHOM
NN OTPULATENIbHOM Pe3y/bTaTe BbINO/THEHHOIO AENCTBUA.

J¥ NogcoeguHeHHe AaTYMKOE W XMYTOB K ABHI3TEAD ABTOMOGHAR

HYT C EnemMyoi M noacoenMHe, Bepu T unu garmel

Puc. 7.17. ®dparmeHT oKHa «['loacoeMHEHVE ATYNKOB U XKI'YTOB KOMI/IEKCa»
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Mocne npaBWU/ILHOIO MOAK/IOYEHNA K aBTOMOOMIIO MOAe/b MO3BONSET
onepaTopy NMPou3BeCTU UMUTALMIO AMarHOCTUPOBaHUSA MoA06HO TOMY, Kak
3TO NpomncxoamT npu ncnonb3osaHn komnnekca KA 300, n Bbibop cooT
BETCTBYHOLUMX PEXXUMOB: PEXMM MyCKa, 6asiaHC MOLHOCTU, LNINHAPOBLIN
6anaHc, 6arapes, NepBMYHas Lienb, BTOPUYHAA LEMb, OnepexxeHune, npepbl
BaTesb.

Pa3nnyve coCTOMT /MWL B TOM, YTO OMepaTop BbIMOJIHAET HE TOJIbKO
peicteus ¢ KA 300, HO M BbIBOAWUT [ABUraTeslb Ha 3afaHHbIA PeXuM
paboTbl. [Ana 3TOro npegycMoOTpPeH BXOA B CasioH aBTomoowuns (puc.7.18),
4yTO 06ecneynBaeTCAa HaXKaTMeM Ha MYyHKT MeHH «Ca/loH» C BO3MOXXHbIMU
nocneayowmMMn 4eAcTBUAMUM B Ca/TOHe aBTOMO6U/A (OKHO «B casoHe aBTo
MOBUNA»): 3anycK apurarensa (HaxaTme Ha 3aMOK 3a)KUraHUs) 1 U3MeHeHne
4ymcsa 060poTOB KOMEHYATOro Bana Asuratens (nepemelleHme Non3yHkKa B
30He pacnosioXkKeHNA rnejanv ynpasieHUs APOCCebHOM 3aCNOHKON).

A TpoBepka 3 NEMEHTOB CHCTEMB NYCKa

236 00/MHH

-127,7 [A

/¥ B canone aeTomotunn

70% |
82%

F2 PEXKUM  JF3 HAYU. PEK. fF4 OCITJLIL CAJIOH

Puc. 7.18. OKHO C pexxumom «I'lyck gsuratens»

Mpw BbINOHEHUM AercTBUIA ¢ Mogenblo VKAD 300, cornacHo TeXHOIornm
ANarHoCTUPOBaHUA B MaMATM NPOrpammbl (PUKCUPYHOTCA 3HaYeHWsA auar
HOCTUYECKMX MNapamMeTpoB, KOTopble, Kak U B Komniekce KAZ 300, MOXHO
pacreyararb, UCrosb3ys NyHKT «CBoAKa» rNaBHOro MeHto (puc.7.19).

Kpome KonmyeCTBEHHOM OLIEHKM M3MepsieMbIX MapameTpoB nporpaMmma
BOCMPOM3BOAUT OCLW/I/IOrPaMMbl  pa3fiInyHbIX TMPOLLEeCCOB B [ABuUraresne
(pnc.7.20). Ana atoro 6binK paspaboTaHbl MaTeMaTUYeCKMe MOeNN Ny/ib
cauun Cubl TOKA CUCTEMbl MYCKa, U3MEHEHUS Harnps>KeHUs MepBUYHOMN,
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BTOpI/I‘-IHOI7I uernn CUCTEMbI 3a0KUTaHNUA 1N JPYTNX NapaMeTpoB Mpn passiny
HbIX TEXHNYECKNX COCTOAHNAX KOMIMOHEHTOB ANAarHOCTUPYEMbIX CUCTEM.

H-\sPrint Preview [_[=]
BEE|« <« 1 |58 HS| oo
16.01.2012 15:02:54
BUpTyanbHbI KOMMAMNEKC aBTOAUMArHOCTUKMN v KAD-400
ABTOMOBMNb BA3 2108 MocHoMep RU55-55 MHE
Bnafeney TOAHCNOPTHOM CREACTER  OKyHeE CC
CUucTeMa nNyckKa
Hanpax EHME Ha aKKWYNATOPHOR BaTapee Npu mike 1040 g
ToK cTapTepa 12477 &
YaCTOTa BPALEHKMA KB ABMIETENA NOW MCKE 176,00 0GMMH
CucrteMa anekKrTpocHatxeHWA
H anprmeH1e GaTapeu Tok BaTapeu
Mpu 0 0E/MKH 12,40 B 100 A
Mpw 929,00 OBMIH 12,73 =] 100 A i
M 2259,00 OB/MUH 14,18 B 101 A
Mpw 3325,00 0E/MKH 15,37 B 102 A
ABuvrartene
ShE KTMEHAA MOWHOCTE e 000  OBMKH 85.00 %
MOWHOETE MEX. NOTE Pb npK 0,00 O/ UH 15,00 <%
OTHOCUTENEHAA KOMNPECCKHA
1y 2 ay )
100,00 90,00 90,00 8800
Fthe KTMBHOCTE PaBoTel UMAMHA POB
1y. 2. 3. 4.
100,00 100,00 89,00 8900
KapGropaTop
=

0% [Page 1 of 1

Puc. 7.19. OKHO ¢ AMarHoCTMYeCKOW KapToW, NoAroToB/IEHHOM K NevaTin

H-isrnaBHoe MeHw (2)

Komnnekc aBToanarHoctuku vkAD-300

H-‘stlcuunnorpar-ma HanpAMeH1Aa HEDBM‘IHD.ﬁ LENH CHCTEMEBI 3aMMraHHA

100

a0

-a0

22

45

TR NF2 Pesum

Puc. 7.20. Ocumnnorpamma M3amMeHeHMS HanpsiXXeHNS NePBUYHOI Lienn

CNCTEMbBI 3a>KUTaHnA
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Takum 06pa3om, B MOSIHOM PacrnopsXXeHU ob6y4aeMoro Becb apceHan
BO3MOXXHOCTE COBPEMEHHOI0 Komrsekca aBToguarHoctnkn KA 300. OH
MOXXET BOCMPOM3BECTU HE TOMIbKO AEUCTBUA, HO U NOYYUTb KOHKPETHbIE
3HayeHUA AMarHoCTUYeCKUX MnapameTpoB, YTO MO3BOMIUT CAeNnaTb COOTBET
CTBYOLLee 3aK/IH0YeHMe 0 paboTOCNOCOBHOCTN CUCTEM ABUraTens.

CosgaHHasa BuptyasibHaa mogens VKAD 300 BOoCNpoM3BOAUT MPaKTun
YeCKM BCe AeiCTBUS, BbINOHAEMblE MAacTEPOM AMarHOCTOM NpwW onpegene
HUN TEXHWYECKOro COCTOSHMA KapOHpaToOpHOro Apuratens, umeet 6asy
[aHHbIX N0 AMarHOCTMYeCKMM rMapameTpam JIerkoBbIX W TPY30BbIX
aBTOMOOW/IEN pPa3/IMYHbIX MapoK, a TakXe faHHble 06 aBTOMOOW/IbHbIX
ABUratensx.

Pa3BnTMe KOMMbIOTEPHOIO ANArHOCTMYeCKOro 06opyaoBaHUSA No3BONT
CYLLIECTBEHHO YCKOpPUTb MpoLecc oby4veHus. ocne 3TOro ceoeobpasHoro
TPEHUHra obyyaroumincst 60os1ee 0CO3HaHHO CMOXKET BbINOMIHUTL AMarHOCTU
poBaHue aBuratena kKomnnekcom KA/ 300, 3aTpaTMB Ha 3TO He TOJ/ILKO
MeHbLLIE BPeMEHW, HO 1 TOM/INBaA.

7.5. BCTpoeHHaFl cncrtrema aAnarHoCtTmpoBaHUA aBTOMObBUNEN
C An3esibHbIM ABUratesnem

BONbLUMHCTBO COBPEMEHHbLIX aBTOMOOW/IEN OCHALLAeTCA LOCTaTOUYHbIM
KO/IN4eCTBOM [AaTUMKOB AN OTC/IEXXNBAHNA TEXHUYECKOro COCTOAHMUA 3/1e
MEHTOB aBTOMOOW/IA, OT KOTOPbIX CUTHasIbl MOCTYNat0T Ha 3/1eKTPOHHbLIN
610K ynpasneHna (3bBY). Ana npoyteHUs nHgopmaumn ot 3BY npepy
CMOTPEH [AMarHOCTUMYECKNA pasbeM. B HacTosiwee BpeMs HambosibLiee
pacrnpocTpaHeHne nonyunn wuHtepderic OBD Il. Ho pgaHHble oT 9ObY
HeobXo4MMO paclnppPoBbLIBaTL C MOMOLBI ChneumaibHbIX aanTepoB n
HeobX04MMOro NPoOrpamMmMHOro KOHTeHTa.

Ons asTtomo6uns KAMAS3 4308 npumMeHstoT 60pTOBOM KOMMbHOTEP
(BK) Ha ocHoBe OBY (ECM Cummins). Paéoty ECM Cummins KoH
TponunpytoT agantep Cummins inline 6 n nporpamma Cummins insite 7.5
(paHHble BepcuM B HacTosLee BPEMS SABAAKOTCA CaMbiMW BOCTPebOBaH
HbIMK). HO CTOMMOCTb Takoro Komrsiekta B Poccum coctasnisieT nopsgka
80000 pybnei. Kpome ynpasneHuns asuratenem 3bY nonyyaet CUrHasbl CO
BCEX OCHOBHbIX Y3/10B U arperatoB. O6paboTaHHbIe CUTHa/Ibl MOXHO PO
4eCTb C MOMOLLbIO creunasibHOro agantepa (puc. 7.21), NoAKIHYNBLUNCE K
[AMarHOCTUYECKOMY pasbemy.

BK no3sonsder otobpasnTb pas/iNyHble MapameTpbl: BPeEMA B MyTW,
BpeMSA B ABWXXEHWUWN, NMPOMAEHHbIN MyTb, 0OWMIA pacxoh TOMMBa, Pacxop,
TOMN/INBA Ha XO/IOCTOM XOAY, TEKYLLY CKOPOCTb, @ TaKXe LUMPOKUIA CNeKTP
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BE/IMYMH, PacCUMTaHHbIX Ha UX OCHOBe (CpefHsIsi CKOPOCTb MYTW, CpeaHsas
CKOPOCTb ABV>KEHUA N T.4.).

[JMarHoCcTUYeCKMn  CKaHep WMeeT  crefyowme  (PyHKUWOHaNbHbIE
BO3MOXXHOCTW:

= Pa6ota no npotokony OBD 2;

= CunTbiBaHWE KOA0B HEUCMPaBHOCTE;

= Y[aneHue KoLoB HeUCrpaBHOCTE;

= BbIBOJ NapamMeTpoB peasibHOro BPEMEH!;

= BbIBOf pe3ynibTaToB BHYTPEHHUX TECTOB CUCTEMbI CAMOANArHOCTUKM;

= CuntbiBaHue VIN koga (ans asTomobunen ¢ 2004 r.s.);

« PaclumpeHHble oyHKUMN (3aBUCAT OT NPOrpamMMHOro obecreveHuns);

= Bepcua npomMBKU MUKPOKOHTPoNepa ELM: 1.4,

CnunCcoK y3/10B KOHTPONMPYEMbIX aBTOCKAHEPOM: aKKyMyNATop, aHTu
6/T0KMPOBOYHAA CMCTEMA TOPMO30B, ayn0 CUCTeMa, ra3opas3psagHas namna,
reHeparop, rmapoycunnTesib pyns, aT4ymk yria nosopoTa pyeBoro Koseca,
[BepW, [BwUrartesb, 3epKana, MMMOOWIam3ep, KAMMaT KOHTPO/b, KoJeca,
KOHAWLUMOHEP, KPyn3 KOHTPONb, Ky30B, GPS HaBurauus, napKTPOHUK,
NMHEBMaTMYecKas MoABecka, noayLikyu 6e30nacHoOCTM, NPUOopHasa MnaHesb,
pagmo, PyYHOW TOPMO3, CaslOH, CUAEHWUS, TeNeBmn30p, TOPMO3HasA CUCTEMA,
TPaAHCMUCCUS, TATW, LeHTPa/IbHbIA 3aMOK.

D1
Tf + 12V
Q1 K-Line
9PIN
R1 BC945 — o
COM i
TXD3 & —
RxD2 @ R2
X R3 H 3k
1K R5
10k

GND5 ¢ L1 o

Q2
BC945 <® o1
R6

0,47 3k

* . * * *
GND

Puc. 7.21. NMpuHUMnranbHaa cxema aganTepa:

R1 R6 — conpoTtusneHusa; C1 — koHgeHcaTop; Q1, Q2 — TpaH3nUCTOopbI;
D1 — guopg

283



Anroputm  (puc. 7.22) (YHKUMOHMPOBaAHUA BCTPOEHHOW CUCTEMBbI
AMarHOCTUPOBaHUSA CNefy oL miA;

Npon3BoOANTCA OMpOC KaBuatypbl U, B C/lydae HeO0OXOA4UMOCTM,
MOoANMKaLMS BbIGpaHHOIO pexknma paboTsbl.

dopmmpyeTcsa 3anpoc Ha 3BY, COOTBETCTBYHOLWINIA 3afaHHOMY pe
XMy paboTbl. Buabl 3anpocoB BeCbMa MHOroobpasHbl, 04HaKoO UX COoaep
>KaHue (3a HebO/IbLIMM UCK/THOYEHWEM, HanpUMep 3arnpocoB Ha U3MeHeHMe
COCTOAHMA UCMONHUTE/IbHbIX MEXaHWU3MOB) MOCTOSAHHO.

OXknpaetca oTBeT OT SBY 1 ocyLlecTBsgeTcAa NpreM AaHHbIX NPU ero
nony4vyeHun. No NCTeYeHNN BPEMEHU OXXMAAHUA WU 3aBepLUeHUN npuemMa
[aHHbIX NPON3BOANTCA aHa/IN3 C/I0XKMBLUENCA CUTyaumMn N B COOTBETCTBUM
C Heli BO3MOXKHa MoaAndnKaLms 3agaHHOro pexkmma paboTsl. Mpy Heo06Xxo
AMMOCTM 0B6HOBNSAETCA MHopMaUMA Ha MHAMKATOpe C npeobpas3oBaHMEM
Nofly4yeHHbIX N3 IBY paHHbIX. VHopmauma 48 nosb3oBaTesis A0/HKHA
BbIBOAUTLCSA B Y0OHOW (hopMme, T.e. B BUE Pa3BEPHYTbIX OYKBEHHO UUpo
BbIX COOOLUEHUIA N MOACKA30K, YTO TPebyeT MPMMEHEeHUS 3HAKOCUHTe3
pytowlero nHamkatopa. O6veM MHopmaumn ana oTobpakeHNA B pasBep
HYTOM BM/e 0YeHb 60/bLLION, YTO B/IeYET 3a c060ih yBeNIMYeHMe NamMATU 4N1s
ee XpaHeHus. NonydeHHble N3 SBY faHHbIe B HEKOTOPbLIX C/yYasaX AO/HKHbI
ObITb NepecyYnTaHbl MO HECNIOXHOW hopMyie (TOYHOCTb BbIYMCAEHUIA NPW
3TOM MOXXET ObITb HEBE/IMKA) W Mpeobpa3oBaHbl M3 [ABONYHON (POpMbl B
CUMBO/IbHbIN hopmar.

[enaeTca naysa, T.K. COriacHoO NPoOTOKO/Y 3anpockbl HA OBY A0/MKHbI
BblaBaTbCA He paHblle 100 MC MO OKOHYaHUM NpeabiayLero ceaHca
obmeHa.

B pexume 0TOOpakeHMss KOAOB HewucnpasHocTeh BK B uukie
cunTbIBaeT M3 6/10Ka ynpas/ieHUs KOAbl HEUCNPaBHOCTEM U 0ToBpaXkaeT Ha
avcnnee nx yncno. Ecnu KogoB HeMcNpaBHOCTEN HET, TO AOCTYMHa TOMbKO
KHoMKa "MeH" (puc. 7.23), Npy HaXXaTnum Ha KOTOPYHO MPOUCXOAUT BbIXO[
N3  pexnma OTOOpaXKeHUs KOAOB  HeucnpasBHocTe. Ecnu  kogbl
HeMcnpaBHOCTEN ecTb, TO 4/19 UX MPOCMOTPA HEOOXOAMMO HaXKaTb KHOMKMU
"Beog", "Bneso <I" unm "Bnipaso =", "Beepx A" unn "BHuz V". Nponuc
TbiBaHME CUMTaHHbIX KOLOB HEMCMPaBHOCTEN OCYLLECTBAETCA KHOMKaMu
"Bneso <1" n "Bnpaso =", "BBepx A" nnu "BHu3 V". [InA BbIxoda 13
peXxnmMa 0TobpaXkeHNA KOA0B HEUCTPaBHOCTeN 6e3 X OUMCTKM HEO6X0AMMO
HaXXaTb KHOMKY " MeH". [na cTMpaHuUa KOLOB HEMCNPaBHOCTEN Heob
XOAMMO HaxKaTb KHOMKY " MeHK" 1 yaep>XXnsaTb ee He MeHee 1,5 ceKkyH/. B
aTom cnydae "BK" coTpeT Koabl HeMcrnpaBHOCTeEN B SBY 1 BHOBb cuMTaeT
nx (nocne cTMpaHus AO/MKHO ObITb cumTaHo O HemcnpaBHocTein). Kogbl
HencnpaBHOCTE 0TOOpaXKatoTcA No cTaHAapTy SAE J2012.
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Ha4a40 npezpamnHs

DaHopyxedue owufku

Korey npozponms

Pwuc. 7.22. Anroput™ paboTbl BCTPOEHHOW CUCTEMbI AMarHOCTUPOBaHUSA
[V3enbHOro apurarens
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Pwuc. 7.23. BcTpoeHHas cucTeMa AUarHoCTUPOBaHNSA aBTOMOOWIA

[MponnctbiBaHMe  UCMNOSIHUTENIbHBLIX  MEXaHM3MOB  OCYLLeCTB/IAETCA
KHonkamu "Bneso" u "Bnpaso”. Npn 3TOM ANA KaXKA0ro MexaHu3sma 0To
OparkaeTcA ero Tekyllee cOCToAHME. 15 nepexoja K ynpaseHUO TEKYLLNM
NCMO/THUTENIbHLIM  MEXaHM3MOM HeobX0oAMMO HaxkaTb KHOMKy "Bsog".
[Mocne 3TOr0 BO3MOXXHO M3MEHUTbL COCTOSIHWE WCMOJIHUTE/IbHOIO Mexa
HMU3Ma OJHOKPATHbLIM HadKaTUeM WAN HaXKaTUeM U yAepXXaHWeM KHOMOK
"Bneso <" mn "BnpaBo =", "BBepx A" wunm "BHuU3 V". N3MeHeHue
COCTOSAHUA WCMNONHUTE/IbHOTO MeXaHM3Ma WUHAUUUpyeTca CMMBOJSIOM '*' B
nepsoi no3vummn agucnnes. [na Bo3sparta yrnpasneHUs UCNOMHUTE/TbHbIM
MexaHn3mMom DBbY Heo6X0AMMO BHOBb HaXKaTb KHOMKY "Beog'".

Ons nepexoja B pexxum Bblgaun MHpopmaumnm o BK Heobxoanmo
BbIK/IOUNTL 3a0KUTraHue, HaXkaTb KHOMKY "MeHI0" 1 BKNIOYNTL 3aKUraHue
(ynep>kmBasi ee HaXKaTon).

B 3aTOM pexxmme MOXHO NPOCMOTPETb MH)OpMaLuo 0 Bepcumn npmbopa
n ero aBTopax. C TOUKN 3peEHNA MOCTPOEHUS NPOrpaMMbl, y4nTbiBas 60/1b
LLION 0O6BEM TEKCTOBbIX COOOLLEHWMIA, BCE UX XenaTeslbHO BbIHECTM 3a npe
[eNbl BHYTPEHHEr0 CpaBHUTENbHO HEeBO0/bLLIOro MOCTOAHHOIO 3anoMuHao
wero yctpoiictea (IM3Y) MMKPOKOHTPO/epa. Tak Kak Mexzay ob6HoBne
HUAMW MH(OpPMaUnK cyllecTByeT 60sbliasd naysa (He meHee 100 mc), a
KO/IMYECTBO OAHOBPEMEHHO OTOOpPaXKaeMbIX CUMBOJIOB HEBE/IMKO, TO 3TU
[aHHble MOryT ObITb pa3MeLlleHbl BO BHewHeM M3Y ¢ nocnepoBaTenbHOM
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BbIOGOPKOW M U3BJIEKATLCA OTTyAa Mo Mepe HeobXoaMMOoCTW. Pa3BuBas aTy
Naet, MOXHO BbIHECTM BO BHeLWHee M3Y camu 3anpockl, onnucaHne qopmyn
[N NepecyeTa pasNIMYHbIX NapamMeTpoB, BECb CLeHapuii paboTbl C MeHH0, a
TakXXe pexkumM onpoca, KOTopblid CyLLLECTBEHHO MNOBbILWAET (PYHKLMOHA/IbHbIE
BO3MOXHOCTW MNpubopa, NO3BOSAET BbIABUTbL abCONOTHOE O6O0MbLUMHCTBO
BO3MOXHbIX HEWUCIMPABHOCTE aBTOMOBUNS.

N3 pexxuma BK nnm npu 3anycke cUCTeEMbl BbIOMPAETCA PeXXnm aBTo
HOMHOro onpoca (puc. 7.22, 7.23) K NOUCKY HencrpaBHOCTen NyTém onpoca
BOAMTENS aBTOMOOWNA, KOTOPbIA BblIOMPaeT M3 MpeasioXKeHHbIX BapuaHToB
HenpaBWNbHOM PaboTbl ABUraTeNs NN aBTOMOOWAS Hanbonee xapakTepHble
NPWU3HAKW, KOTOpPble OH 3amMeTu1 Ha CBOEM aBToMob6use. Nocnefosaresb
HOCTb OMpoca AguarHocta rno 3TUM BOMpocam 3aBUCUT OT 4acTOTbl MOAB
JIEHNA MPU3HAKOB U COCTaB/IAETCA Ha OCHOBAHUWM CTaTUCTUYECKMX LaHHBbIX,
CoOpaHHbIX B YCNOBMAX 3Kcnayatauun. Ha ocHOBaHWM MNOYyYeHHOW
NH(OpMaL MK ONpPeaensaoTCA BEPOATHbIE TUMOTE3bl — 3/1IEMEHTLI ABUraTens,
Nnofo3peBaeMble Ha 0TKa3.

Mo 3aBeplleHMN 3Tana Bblbopa KauyeCTBEHHbLIX MPU3HAKOB B CUCTEME
NPONCXOANT MPOCMOTP 6a3bl AaHHbIX U (hopMmupoBaHue paboyero Habopa
npeanosiaraeMbiX HeEMUCNpaBHOCTEN, 06ecnevnBatoOLLNX pPeLLeHNe 3adadvn
NMOMCKa HeMCNpPaBHOCTEN.

Nocne onpegeneHnUss KayeCTBEHHOrO MpU3HaKa CrefyeT OnpefesvTb
NPUYNHY HencnpasHOCTU.CHCTema B Auasiore NpoBOAMT OMpPOC Mo/ib30BaTe
NA 0 TOM, Kakas HapaboTKa [ABUraTesis,, Kakue peMOHTHO 06CyXKMBaroLLme
paboTbl MPOBOAUIUCL B MOC/eAHEe BPeMs, Kak OH 3amMeTu/ MosiB/eHne
KayeCTBEHHOr0 MPWU3HaKa, Kakue paboTbl BbIMOMHAM, Kakue eweé co
NYTCTBYHOLME KAYeCTBEHHbIE NMPU3HAKK MPOABAAKTCA NMpy 3ToM. Ha 3Tom
aTane roucka onpeensowmm npu NocnefoBaTe/lbHOCTU 3aaHnA BOMPO
COB AIB/IAETCA NOrMYecKas LenecoobpasHoCTb TOro UM MHOro Bonpoca. Ha
9TOM 3Tarne B3aMMOAENCTBME MOSb30BaTENII C CUCTEMOWM MPOUCXOANT
NMOCPEeACTBOM MOC/e0BaTe/IbHOrO NPeabsAB/IEHNA MO/1b30BaTe/II0 BOMPOCOB
CUCTeMbl 1 BbIGOPa MM BapuaHTOB OTBETA B MEHIO Pa3/INUHbIX TUTOB.

Mo pe3ynbTaTam onpoca YTOUYHAKTCA BEPOATHOCTM paccMaTpuBaeMbIX
runotes. B psfe cny4vaeB, OCHOBbIBasACh TO/IbKO Ha pe3y/ibTatax OTBETOB Ha
OMPOCHbIE BOMPOCbI, MOXXHO MPUHATL ANArHOCTUYECKOE PeLLEHNE.

Janee cuctema npegnaraetT AMarHOCTy B ONMTMMa/lbHOW MOC/efoBa
TE/IbHOCTU MNPOBECTU AUArHOCTUYECKME TMPOBEPKM MO  KAaYeCTBEHHbLIM
NPU3HaKaM M C UCMOJIb30BaHNEM NHCTPYMEHTasIbHbIX CPeACTB ANArHoCTu
poBaHMA. HomeHKnatypa AMarHOCTUYECKUX CPeacTs, MPUMEHSEMbIX MPU
MOWCKe, NErko N3MEHSAETCA B COOTBETCTBMM C WUMEKLWMMUCA Y MOJb30
BaTens.
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[Nocne o6HapyXXeHWss HeMCNpPaBHOCTU CUCTEMA MpeasiaraeT rnosb3osa
Te/0 PewunTb BOMPOC O MPOAO/HKEHMM noucka. Ecnn  obHapy»keHHas
HeMcnpaBHOCTb OKasaslaCb OLIMOOYHOM WM Nocfe  BOCCTaHOB/IEHUSA
HeucrnpasHOCTU paboTa ABUraTens He HOPManIM30Basiacb, PeKOMEHAYETCSA
NPOAO/HKUTb MOWUCK.

MNpepnaraemad BCTPOEHHas CUCTeMa AMArHOCTUPOBaHWUA npefHa3Ha
YeHa [/19 WCMONb30BaHUA BOAWTE/NIEM aBTOMOOWMIA WM MEXaHMKOM
aBTOTPAHCMNOPTHOrO NpeanpuaTUa M Bblgaun aaHHbIX Ha BK nnn 9BM o
paboTe U TEXHNYECKOM COCTOSIHUM aBToMObMein. ObecrneymBaeTcs NpakTu
4YeCKM HenpepbiBHbIM KOHTPOJIEM BCEX OTBETCTBEHHbLIX Y3/10B MO (PyHK
LUMOHa/IbHbIM MapamMeTpam M 0000LEHHbIM MOKa3aTesisiM paboTocnocob
HOCTY Ba>KHenLInX arperaTos. [03BONSAET BbIABNATL NPef0TKa3Hble COCTOA
HUA Y3108, onpeaensowmx HambonbLLy 4acToTy 06palleHUiA B PEMOHT
HYI0 30HY aBTOTPaAHCMOPTHOrO MPeAnPUATUA WUAN Ha CTaHUUK TeXHu4Ye
CKOro 00CNYy)XMBaHUA, a TakKXKe CHWDKeHVE (YHKUWNOHA/IbHbIX KayecTs,
NnpeAcTaBAWMX Yyrposy Ansd 6e3onacHoOCTU [ABUXKeHUA. B yacTHOCTW,
KOHTPO/1b TOM/IMBHOW 3KOHOMWUYHOCTU, COCTOSIHME aKKYMY/IATOPHOW GaTa
pen, HepaBHOMEPHOCTb AeNCTBUA TOPMO30B U Ap.

3HauuTenbHaa [0M1A napka akcnayaTupyeTca 6e3 AuarHOCTUPOBaHUS,
Hepeako B OTpbIBe OT aBTOTPAHCMOPTHOrO MPeanpuaTuUA U CTaHuuUin
TEXHUYECKOro 06CNY>XMBaHWUS, B MESTIKUX BeJOMCTBEHHbIX W JINYHbIX M/10X0
OCHaLLieHHbIX rapaxkax, No3ToMy MWUKPOMPOLLECCOPHbIM BCTPOEHHbLIM Cpej
CTBaM OTBOAMTCA 3afava KOHTPOSIA TEXHMYECKOro COCTOAHWA arperarvos,
y3/10B, CUCTEM 1 aBTOMOOUNA B LiesioM. B pesynbTtate hopmMupyroTca Peko
MeHZauuM no NPOAO/DKEHMIO paboT aBTOMOOWAA Ha JIMHUW NGO
NMOCTaHOBKM €ro Ha TeXHUYecKoe 00C/yXXMBaHNe U TEKYLLUNIA PEMOHT WAn
BbINOJ/IHEHME MeJIKOrO PeMOHTa CaMM BOAUTENEM B Mpejenax exxeHeBHOro
06Ccny>XnBaHuUA.

7.6. BCTpoeHHaFI cncremMa aAnarHoCtTmpoBaHUA aBTOMObBUNEN
C MHXEKTOPHbIMW ABUrateamm

[NoBblleHVEe  3PPEKTUBHOCTU  (PYHKUMOHMPOBAHUA  MOABMXXHOIO
cocTaBa aBToTpaHcrnopTHoro npegnpuatTna (ATIT) obecnevmBaeTcsl CBoOe
BPEMEHHbIM TEXHUYECKNM 06C/TyXKMBaAHWEM M PEMOHTOM Ha OCHOBE AVarHo
CTUPOBaHMs aBTOMO6UNen. OfHaKo He BCe NpPeAnpusaTUs 06/1afatoT coBpe
MeHHbIM 000pYAOBaHMEM [/1 OLEHKN TeXHUYECKOro COCTOSAHWA aBTOMO
6unen, Kpome TOro, NEPMOAMUYHOCTbL KOHTPOJSA TakoBa, YTO MMeeTCH BO3
MOXHOCTb 3KCr/lyataumm aBTOMOOW/IE C COCTOSIHUEM, Tpebyowmm
TexHn4Yeckoro oocnyxmsaHma (TO) Uan TeKyLLEro PeMOHTA.
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Mpn 3aTOM KCNosb3yemass B HaCTOsILLee BpeMs M1aHOBO Mnpeaynpeau
TeslbHaA cuctema TO TepseT CBOKW aKTyaslbHOCTb. Hambornee nprumeHuma
CuUCTeMa, MNO3BO/IAKLWAA MUHMU3VPOBATL 3aTPaThbl HA TEXHUYeCKoe 06¢cy
XXMBaHWe U PEMOHT aBTOMO6Unen. Takasa cuctema TO 6yaeT 6onee agnHa
MUYHOMN.

OCHOBHOM  Mpo6/IeMO  MPUMEHEHUA  TakKMUX CUCTEM  SBNSAETCA
MOBbILLIEHNE CTOMMOCTM TPAHCMOPTHbIX CPEACTB 3a CYeT YCTAHOBKU Ha
OCHOBHbIX 3/IeMEHTax aBTOMOOW/IA [AaTUYMKOB, MHOPMaLMs OT KOTOPbIX
NOCTynaeT B 6/10K yrnpas/ieHUA.

MU KpPONPOLIECCOPHbIM  BCTPOEHHbIM  CpPeAcTBaM  OTBOAUTCA  3ajadya
KOHTPO/NIA TEXHMYECKOro COCTOSAHWSA arperatos, Y3/10B U aBTOMOOWNA B
uenom. B pesynbTare (opmMUPYHOTCA PeKoMeHZauuu Mo NPOoLO/IHKEHNIO
paboT aBTOMOOWAA Ha NUHUM NGO MOCTAHOBKM €ro Ha TeXHWYeckKoe
o6cnyxusaHne (TO) n Tekywmrin peMoHT (TP) nnm BbINOSHEHWE MENKOro
peMOHTa camuM BOAUTESIEM B Npefenax exxefHeBHOro oocnyxmnsaHma (EO).

BcTpoeHHbIe cpefcTBa NoApa3fensaoTca Ha:

CUCTEMY AaTUYMKOB N KOHTPOJIbHbIX TOYEK, 06ecrnevmBatoLLX BbIBO,
CUIHa/I0B Ha BHELUHWE CpefcTBa ANarHoCTUPOBaHUS;

BCTPOEHHbIE CUCTEMbl [AWNArHOCTUPOBAHUA — aBTOHOMHbIE WU
(PYHKUNOHMPYIOLME KOMMMEKCHO CO CTalMOHapHbIMU MHGOPMaLMOHHO
YMpaBnAwoWUMN LeHTPaMU. DTN CUCTEMbI NPeAHa3HayYeHbl /159 KOCBEHHOTO
0606LEHHOr0 KOHTPOIMPOBaHUA PaboTOCNOCOOHOCTU Y3/10B U arperaTtos C
Bblavyen pe3ysibTaToB Ha AWCMIed BOAUTENO U B GOPTOBON HaKOMMUTESb
ANA NOC/eAyoLWero nNporHo3npoBaHMA M ydeta PecypcoB M HapaboToK
Y3/10B, KOPPEKTUPOBaHUA pexxmmoB TO CTauMOHapHbIMU 3/IEKTPOHHO
BblUMCNTENBbHLIMU MallnHaMmn (SBM).

[MepBoHayvasibHO B PPl a 3atem B CLUA 1 AnoHnm B 1969 1970 rr. Ha
JTIErKOBbIX aBTOMOOMNAX OblIN BHEAPEHbI CUCTEMbI BCTPOEHHbIX JaTUMKOB U
KOHTPO/IbHbIX Tovek (CBA n KT). C 1971 1973 rr. ANOHCKAMN N amepu
KaHCKVMMW, a BNOCNeLCTBUN U 3anafHOEBPONENCKUMM (hrpMaMn NpUMeHs
IOTCA 3/1eKTPOHHbIe 60pTOBLIE cnCTEMbI KOHTPOS (BCK). BHavane 80 x ro
[0B pa3paboTaHbl BCTPOEHHble CUCTeMbl AuarHoctupoBaHua (BCL) c
MUKPOMNPOLIECCOPHOI 06paboTKOM 1 HaKOMIeHNEM UHGOpMaLn.

ABTOMOOWU/bHBLIE BC 1 KT uMeloT 60pPTOBYH CETb BCTPOEHHbLIX B
KOHCTPYKLUMIO aBTOMOOMIEN [AaTYMKOB W KOHTPOJIbHbIX TOYEK CUCTEMBbI
3NeKTPO06opyA0BaHNSA, MOAKIIOYAEMYIO NPU ANArHOCTUPOBAHUM K BHeLU
Hell BTOPUYHOW ANarHOCTUYECKOM annapaType.

ABTOHOMHble C/] nepBOro rnokosieHns obecneymsann onNyCcKOBOW nps
MOW KOHTpPONb pa3aesnibHo no 10 12 napameTpam C CUMHXPOHHOW Bblgayei
pe3y/ibTaTtoB Ha MPUOOPHYIO MNaHesb. ABNAACH MO CYLECTBY ee MpPoAos
»kxeHnem, BCK BbINO/HAIN NPOBEPKY TEXHUYECKOro COCTOSAHWUA Y3/10B MO
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CTPYKTYPHbIM MNapamMeTpamM, a MpaBU/IbHOCTb (DYHKUWMOHMPOBAHUS MO
BbIXOAHbIM MapameTpam, MpPAMO M O4HO3HAYHO OTPaXaKLWMM KOHTPOIN
pyeMbIii npoLecc.

Hanbosnbluee pacrnpocTpaHeHWe MOYYUIN BCTPOEHHbIE CUCTEMbI C
MUKPOMPOLILECCOPHOIA 06paboTKON, HaKOM/IEHNEM U Bbldayeirt NHopmaymn
BOAUTENIO, B BOPTOBOM HaKOMUTENb M Ha LUTEKEPHbI pa3beMm, Hecyliue
(MYHKLNKN BCEX ABYX YKa3aHHbIX Pa3HOBUAHOCTEN.

BopTtosoi komnbioTep (BK) BblgaeT BOAUTENIO Pa3NUUHYO0 MHGopMa
IO O COCTOSIHUK aBTOMOOWNSA, YNpaB/seT CpeAcTBamMuy CBA3M aBTOMOOWUIA
C BHELUHUM MWPOM, HaBUTFaLMOHHOW cucTtemMon M T.4. O6bIMHO GOPTOBOW
KOMMbIOTEP BblAaeT MHGOPMaLMI0 Ha LMGPOBOM AUCI/IEN, YNPaB/sieTcs ¢
nynbTa ynpasfieHNUA Ha MNPUOOPHOM LWKUTKe aBTOMObOWMNA. Ha puc. 7.24
nokasaH MysbT YMpPaB/EHUA C >XUOAKOKPUCTa/IIMYECKUM OUCTISIEEM AN1A
OZHOI0 M3 TUMOB 6OPTOBbLIX KOMMbIOTEPOB.
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Pwuc. 7.24. OpraHbl yripasneHus 6optosoro komnbtoTepa ¢ XKK gucnneem

MpumeHsTcAa U 6onee yA0OHblE LBETHble rpadiuyeckue CEeHCOPHbIe
AVCNIeN ¢ nNporpaMMmmpyemMbiMn opraHamu ynpasneHus (puc. 7.25). Kpome
TOro, BbIMYCKAKOTCA MOPTaTMBHbIE KOMMYHUKATOPbl W OpraHamsepsbl,
KOTOPble MOXHO MOAK/THOYATb K LUMHE JaHHbIX aBTOMO6W/1S. COOTBETCTBYIO
LLlee NporpaMmHoe obecrieyeHme AenaeT Ux YacTbi aBTOMOOW/IbHON UHAOP
MaLUWOHHON cucTembl. Bce ycnyru cBssu, peasindyemble B CTalWMOHAPHOM
odmce, cerogHs AOCTYMHbI U AN aBTOMOOUIEN: (paKCUMUIbHAst CBSA3b,
aBTOOTBETUMK U T.4. KOMNbIOTEP B aBTOMOOW/1E MOXKET ObITb MOAKNHOYEH K
ceTn Internet. SneKTpPOHHas no4vta CTaAHOBUTCA AOCTYMNHOW ANs BOAUTENS.
ABTOMOGOW/b NpeBpaLLaeTca B 0p1C Ha Kosecax.

Ecnu npu Bble3ge Ha MapwpyT BOAMTe/lb C K/laBUaTypbl BBES
paccTosiHMe A0 NyHKTa Ha3HavyeHUs, 60pTOBO KOMMNbOTep OyAeT BblgaBaTb
TaKkkKe WHJopMaumio 06 O0XKUAaeMOM BpPEMEHM MpPUOLITUS B MYHKT
Ha3HayYeHWs 1 paccTOAHUM, OCTaBLUeMCA 40 MYyHKTa Ha3HaYeHUA.
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Pwuc. 7.25. CeHCopHbI gucneid. BbiBeieHO OKHO HaBUTaLWOHHOM CUCTEMBI

B HacTOosLee Bpems LIMPOKO MNPUMEHSOTCA 3/1EKTPOHHbIE 6/10KU
ynpaeneHns (AbY) pgsuratenamm tuna MUMKAC 5xx, MUKAC 7.xx.
PaboTy aTux 6/10KOB HEBO3MOXXHO MPOKOHTPONMPOBaTh 6e3 cneumanbHbIX
NproopoB, KOTOPble BCerfa »enatenibHO UMeTb "'rnog pykoin”. OfHaKo gaxe
npocTeiwne M3 HUX [LOBOMbHO CMOXHbLI M NO3TOMY HegelleBbl. Kpome
yrnpaB/ieHNs ABUraTesiem BbllleHa3BaHHble OBY BbipabartbiBalOT CUTHabI C
[AAaTYMKOB CKOPOCTM W pacxoga TOMMBa, KOTOpble BbiBefdeHbl B CasloH
aBTOMOOMNA Ha creunasbHbIA pa3beM A1 NOAK/IYEHUA MapLUpyTHOro
KoMMbloTepa. MapLupyTHbIA KOMMNbIOTEP NO3BONSAET 0TOOPa3nNTb pasINyHble
napamMeTpbl; BPEMSI B NYTU, BPEMSA B ABVDKEHUN, NPONAEHHbIN NYTb, 06WMIA
pacxog TOnAnBa, pacxo TOnmBa Ha X0/10CTOM X04y, TEKYLLYH CKOPOCTb, a
TaKXXe LUMPOKUIA CNEKTP BEIMUYNH, PacCUMTaHHbIX Ha UX OCHOBe (CpeaHsas
CKOPOCTb NMYTW, CPEAHASA CKOPOCTb ABUXEHNA U T.4.).

TexHNYeCKN BO3MOXHO, @ 3KOHOMMUYECKM Les1iecoobpasHo 00beANHUTD
MapLUPYTHbIA KOMMbIOTEP U AMarHOCTUYECKMIA TecTep B OAHO YCTPOWCTBO,
KOTOpPOEe [AO0/DKHO YCTaHaB/MBaTbCA B Ca/loHE aBTOMOOW/SA Ha LWITaTHOe
MecTO, NpeAyCMOTPEHHOE A1 MapLUPYTHOIO KOMIMbIOTepa.

Anroputm  (puc. 7.26) (YHKUWMOHMPOBAHUS BCTPOEHHOM CUCTEMBbI
ANarHoCTMPOBaHWUSA ey oL miA;

Npon3BoanTCA OMpoC KaBuatypbl U, B C/lyyae HeOOXOAUMOCTMU,
MoANMKaumMs BbIGpaHHOIO pexknma paboTsbl.

dopmumpyeTcs 3anpoc Ha IBY, COOTBETCTBYIOLLNIA 3alaHHOMY PEXMU
My paboTbl. Buabl 3anpocoB BeCbMa MHOr0006pasHbl, O4HAKO UX CofepXXaHue
(3a He6OMbLIMM MCKNKOYEHWEM, HarpuUMep 3arnpocoB Ha M3MEHEHME CO
CTOAHUA NCNONHUTENIbHbIX MEXAHN3MOB) MOCTOAHHO.

Oxunpgaetcsa oTBeT 0T ABY U 0oCyLLeCTBNAETCA NPUEM AaHHbIX MPU ero
nofyyeHn. Mo UCTeYeHNN BPeMEHU OXXMAAHUA WU 3aBePLUEHUN Mpuema
AaHHbIX NPOUN3BOANTCA aHa/IN3 C/IOXKMBLUENCA CUTyauMn N B COOTBETCTBUM
C Hel BO3MOXXHa MOAN(INKaLMSA 3alaHHOr0 peXxnma paboThbl.
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Puc. 7.26. AnropuT™ pa6oTbl BCTPOEHHOI CUCTEMbI AVArHOCTMPOBaHMSI
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MNpy HeobXoAMMOCTN OBHOB/ISETCA MH(OPMaUMSA Ha UHAOMKATOpe C
npeobpasoBaHMeEM NONy4YeHHbIX N3 ABY aaHHbIX. VIHopMauus anga nosb
30BaTeNs [O/MKHA BbIBOAUTLCA B YA06HOW (hopme, T.e. B BULE Pa3BEPHYTbIX
OYKBEHHO UMJPOBBLIX COOOLLEHMIA U NOACKA30K, YTO TPebyeT NPUMeHeHUs
3HaKOCUHTE3NpYoLWero nHankaropa. O6bLeM MHpopmaumn ans otobpaxke
HWA B pa3BepHYTOM BUAE OYeHb 60MbLUOI, YTO B/IeYeT 3a CO60M yBenYeHme
namaTn Ana ee xpaHeHuA. INonyyeHHble N3 3BY JaHHbIE B HEKOTOPLIX C/y
Yyasx [AO/MHKHblI ObITb MNepecyMTaHbl MO HeCNOXXHOW chopmyre (TOYHOCTb
BbIUMCNEHNIA MPU 3TOM MOXKET OblTb HEBENMKA) U Mpeobpa3oBaHbl U3
ABOVYHOM (POPMbI B CUMBO/IbHbI (hopMarT.

JenaeTca naysa, T.K. COrnacHO NPOTOKOY 3anpockbl HA OBY [0/MKHbI
Bbl4aBaTbCA He paHblle 100 MC MO OKOH4YaHUM MpeAblayLlero ceaHca
06MeHa, 1 BCe NOBTOPSAETCA CHavasla.

ANropuT™ (PYHKLNOHMPOBAHUA N OCOBEHHOCTU MOCTPOEHUA MapLUpyT
HOro KOMMbtoTepa cnesytoLme:

MOCTOSAHHO NPOM3BOANTCA MOACYET BPEMEHW, UMIMY/IbCOB C AAaTUNKOB
pacxoga TOMavBa W CKOPOCTW, a TakKXe W3MepeHne BpPEMEeHU Mexay
NMMY/IbCamu C JaTymKa CKOPOCTMU.

Npon3BoOANTCA OMpOC KaBuatypbl U, B C/lydae HeOOXOA4UMOCTMU,
MoAnMKaumMs BbIGpaHHOIO pexknma paboTsbl.

OO6HoBNSIETCA MHGOpMaUMA Ha MHAMKATope C Mpeobpas3oBaHUEM
HaKOM/IEHHbIX MePBUYHbIX AaHHbIX. IH(hopMauusa 4515 Nosib30BaTesNia 4O/MK
Ha BbIBOAUTLCS B YyAOOHOW hopme, T.e. B BUAE Pa3BEPHYTbIX OYKBEHHO
LNPPOBbLIX COO6LIEHUA M MNOACKA30K, YTO TpebyeT NPUMEHEHUA 3HAKO
CUHTE3MPYIOLLLEr0 MHANKaTOopA.

O6beM MHGopMauun oNa 0To6paXkKeHUs1 B pa3BepHYTOM BUAE OYEHb
60/1bLLIOW, YTO B/IeYeT 3a co60i yBeNIMUeHWe NaMmAaTn Ans ee XpaHeHus. INep
BMYHbIE AaHHblE AO/DKHbI ObITb MepecHMTaHbl MO HECNOXXHbIM (DOpMYy/iam
(TOYHOCTb BbIYMCNEHUIA MPU 3TOM MOXET ObiTb HEBENMKA) M npeobpa
30BaHbl U3 ABONYHOW (hOPMbl B CUMBOJIbHbIM hopmar.

Lenaetca naysa, T.K. UICXOA4A U3 MCUXO (PMU3MOSIOrMUYECKNX 0COBEH
HOCTel YenoBeKa 4acTtoTa 0OHOBMEHUA MHOPMaUMK He AO0/HKHA MNPEBbI
watb 10 'Y, 1 BCe MOBTOPAETCA CHavana.

Kak BMAHO M3 BbIWECKA3aHHOro, Mexay (yHKLNOHNPOBaAHNEM
YCTPOMCTBA B peXXuMe TecTepa WM MapLUPYyTHONo KOMIMbOTePa MHOro 06
LLero, 4YTO MO3BOJISET COBMECTHO WCMOMb30BaTb arnnapaTtHble U TMpo
rpaMMHble pecypcbl.

BCK nopgkntoyaeTca K CTaHZapTHOMY pa3beMy MapLUPyTHOrO KOM
nbloTepa U He TpebyeT KakmxX NnMbo A0paboToK 3/1EKTPONPOBOAKN aBTOMO
ouna (BONONHUTENBHO HEOOXOAMMO TOMbKO MOAK/IOYEHME K AMArHo
CTMYECKOMY pasbéMy).
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BCK nmeeT NATb peXXMMOB paboThbl: PeXxxrUM MapLLpPyTHOro KOMMbOTepa,
PEXUM OTOOPaXKEHUA 3HAYEHUA BHYTPEHHUX MEPEMEHHbIX IDBY, pexxum
0TO6paXkeHMs N cbpoca KoAoB HeEMCMNPaBHOCTEN DBY, pexum ynpaBneHus
NCMOSTHUTENbHLIMU MeXaHu3MaMn SBY 1 pexxum BbiBOAa MHOpMaLnK 0
faHHOM npubope. [epekoveHre MeXay peXmnmmamy OCYLLEeCTBIAETCS
HaXKaTueM KHOMKK "Pexxnum”.

[Mocne BkoyeHNa BK aBToOMaT4yecKn NepexoauT B PEXXMM MapLUpyT
HOro KoMmMbloTepa. B pexknme mapLUpyTHOro KOMMbHOTEPA HaKan/IMBatoTCA
N 0TOBpaXKatoTCA CneayoLme napamMmeTpbl ABVKEHUSA:

NPOMNAEHHOEe PacCTOSAHME OT Havana MapLipyTa (B MeTpax);

BPEMS HaxX0oXAeHNA Ha mapLupyTe (BK/IHOYEHHOE 3aXKUraHue);

BPeEMSA B ABMXKeHUN (MPY CKOPOCTY ABUXKEeHUS >= 3 KMm/4ac);

TeKyLasi CKOPOCTb ABWMKeHUs aBToMoouns (B Km/4ac);

CpeaHssi CKOPOCTb ABWMXKeHUS Ha MaplipyTte (B Km/4ac). CpeaHss
CKOPOCTb AieCTBUTE IbHA MOC/e npobera He MeHee 1 KM;

noTpayeHHOe Ha MapLUpyTe TONANBO (B MUNIUANTPAX);

cpefHUIA pacxof TonamBa Ha MapwpyTe (B nmTpax Ha 100 Km).
CpefHWiA pacxop AercTBMUTeNeH Nocse npobera He MeHee 1 K.

[Nepebop oOTO6GpaKaeMbIX MapaMeTPoOB OCYLLECTBNAETCA KHOMKaMu
"Bneso" n "Bnpaso".

[N 0CTaHOBKM nofcyeta rnapameTpoB mapipyTa (6e3 nx 06HyneHus )
Heo6X0ANMO OAHOKPATHO HaXkaTb KHOMKY "Bbloop"”. 19 BO30OHOBNEHUS
nojcyeta napameTpoB HeOOXOAMMO MOBTOPHO HaXaTb KHOMKY "Bbloop”.
KoHTponb octaHoBa/3anycka rnapameTpoB MOXHO OCYLLECTBUTb, MpocMar
pvBasa "Bpemsa HaxoXAaeHUA Ha maplipyTe”. INpu ocTaHOBMEHHOM MoAcYyeTe
CUYETUYMK CEKYH/[, OCTaHOB/IEH.

[Ons Hayana HoBoro mMapLupyTa (06HYNeHUs napaMeTpoB NpeablLyLLero
MapLupyTa) HeobXOoAMMO HaxaTb W YAEepXXMBaTb HaXKATOM B TeyeHwe He
mMeHee 1,5 cekyHf, KHOMKy "Bbibop".

B pexxrme 0TO6paXKeHUst 3HaYeHUIN BHYTPEHHUX nepemeHHbIX BK noka
3blBaeT B pPeXXK1Me peasibHOro BpeMeHW O4HY U3 ClIeAYHOLMX MePEMEHHbIX:

naeHtTngmkartop NO 3bBY;

NOJI0XKEHME APOCCE/IbHOWM 3aC/TOHKM (B MPOLEHTaXx);

TeMnepaTypa oxnaxkaaroLLen xnakocTtu (B rpagycax);

060poThI ABuratens (B 4mcsie 060pOTOB B MUHYTY);

YKenaemble 060pOTbI X0/10CTOro Xoga (B Uncsie 060p0TOB B MUHYTY);
Yro/ onepeXkeHns 3axnraHusa (B rpagycax);

CKOPOCTb aBTOMOGUNSA (B KNNOMETpax B yac);

TeKyLLee NoNoXKeHNe perynaTopa Xos0CcToro xoda (B YMcse LWaros);
YKes1laeMoe MoJI0XKEHNE perynAaTopa Xos10cToro xosa (B Yn1ce Lwaros);
KO3(hhnLMeHT KOoppeKLm BpeMeHN BMPbICKa;
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Hanps>keHWe Ha JaTyunke Kucnopoaa (B Bo/bTax);

KoahdmumeHT Koppekuun CO pana  gsuratensd 6e3  gatyumka
KMCnoposaa;

COOTHOLLEHME BO3A4yX/TON/IMBO [719  [ABUratesiai C  4aTYMKOM
KMCnoposaa;

Hanpsi»XeHe 60pTOBON CeTU (B BOJIbTaX);

LA/IUTENIbHOCTbL UMMY/bCa BNpbICKa (B MUNCEKYHAAX);

LIMKNOBbI pacxog Tonamea (B MUAIUTpaMmax Ha TakT);

MaccoBbIii pacxoj Bo3ayxa (B Kuorpammax B 4ac);

YyacoBoi1 pacxof Tonnmea (B MMTpax B vac);

nyTeBou pacxog Tonamea (B ninTpax Ha 100 KUIOMETPOB).

NyTeBOM pacxof TOMAMBa BbIBOAUTCA TOMbKO MNPU  ABVKEHUN
aBToMob6uUNS;

NnpU3HaK 06Hapy>xeHns aeToHaunu (ga/Her);

npu3HaK 6/10KMPOBKK Tonnveonogaun (ga/Her);

NpU3HaK XonocToro xoaa (aa/Her);

NPU3HaK MOLLHOCTHOro oboraweHns (ga/Her).

BCK B peXume npocMoTpa BHYTPEHHUX NepemMeHHbIX SBY oTcne
YKMBAET UX BbIX0A 3a AOMYCTUMble NMpefesbl, BblhaBas 3BYKOBOW CUTHan B
OZIHOM 13 CNefyoLmX CnyYaes:

B peXumMe OTOOpaXKeHUs TemrepaTypbl OX/1aXK4aloLWe >XNAKOCTH
Npw NpeBbILLEHWN TeMMNepaTypoi 3HaveHns 110 rpagycos no Llienscuto.

B peXunme OTOOpaXKeHMA 060POTOB [ABUraTena Mpu MNpeBblLeHUN
obopoTamu 3Ha4eHNA 5520 060pOTOB B MUHYTY;

B peXXnMe 0TOOpaKeHUS HanpshKeHUS 60PTOBOM CETU MPU MOHU
YKEHUU HaNpPsHKeHUSA HuxKe 10 BONbT;

B PeXXUMe OTOOpaXKeHUs1 Harnps»keHUs GOPTOBOM CETUM NPV MOBbI
LLEHUW HaNPSYKEHWUSA Bbllle 15 BOSbT;

B peXnme OTOOpaXKeHUA Mpu3HaKa 0OHapy>KeHUA AeTOoHauMn npwu
06Hapy>KeHUW AeToOHaUuN;

B peXXume O0TOOpPaXKeHWA MNpuU3HaKa O/I0KMPOBKM TOMINBOMOAAYN
npw 6/1I0KUPOBKE NoJayu TONMBa,;

B peXknme 0TO6paKeHNA NpU3HaKa MOLHOCTHOro oboraweHns npu
oborateHnm CMecu rno MOLLHOCTMI.

MNepebop oOTOGpaXkaeMbIX MapamMeTPOB OCYLLECTBNAETCA KHOMKaMu
"Bneso"” n "BnpaBo".

B pexxnme oTobpadkeHUss KOAOB HeucnpaBHocTe BK B LWKNe cUnThl
BaeT M3 6/10Ka ynpaB/fieHUst KOfbl HEMCMPaBHOCTEM N OTOOpadKaeT Ha Auc
nnee ux ymcno. Ecnm KogoB HeMcnpaBHOCTEN HET, TO AOCTYMNHa TOMbKO
KHOMKa "PeXXum", npy HaxkaTun Ha KOTOPYH NPOUCXOAUT BbIXOA N3 pexxnma
0TO6paKeHNA KOA0B HencnpaBHOCTeN. Ec/in Kofbl HEMCNPaBHOCTEN eCTb, TO
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AN X MPOCMOTPa HEOOXOAMMO HaxkaTb KHOMKM “Bblbop”, "Bneso™" wnnu
"Bnpaso”. MponmcTbiBaHME CUMTaHHbLIX KOAOB HeWCrpaBHOCTEN ocyLle
CTBNSeTCA KHonNKamu "Brieso™ v "Bnpaso". [Ans Bbixoda U3 pexxnma otobpa
YKEHMS KOLOB HeMCNpaBHOCTEN 6e3 UX OUYMCTKM HEOOXOANMO HaXKaTb KHOM
Ky "Pexxum". Ana cTMpaHuUs KOAOB HEUCTPaBHOCTEN HeOOXO0AMMO HaXKaTb
KHOMKY "BBoA" U yaep>XmBath ee He MeHee 1,5 cekyHA,. B aTtom cniyyae "BK"
COTPET KOAbl HencrnpaBHOCTeN B ABY 1 BHOBb cUMTaeT nx (Nocse CTUpaHus
[O/HKHO BbITb cumTaHo 0 HemcnpaBHocTe). Kogbl HemcnpaBHOCTeN 0To6pa
Xarotca no craHgapty SAE J2012. Mx pacwumndpoBka npueedeHa Ha
nocnefHen cTpaHULe AaHHOro ONMcaHuA.

B pexume ynpasneHUA WUCNONHUTENbHBIMU MeXaHU3MaMW AOCTYIHbI
cnefywowme UCNONHUTENbHbIE MeXaHU3Mbl U BHYTPEHHME MepeMeHHbIe
IbY:

namna Check Engine;

pesie BEHTUATOPA CUCTEMbI OXTXKAEHUSA ABUTaTeNS,;

pene ynpasieHns 6eH30HacoCoM;

KaTyLwka saxkuraHma 1 (1 v 4 umnuHgpel);

KaTyLKa 3akuraHma 2 (2 v 3 umnmHapel);

hopcyHka 1;

thopcyHkKa 2;

hopcyHka 3;

thopcyHkKa 4;

KO3(hhnuMeHT Koppekuunm co pnna  gsuratens  6e3  jgatyumka
KNC10pOoAa,;

060pPOTbI XO/IOCTOr0 X043;

MOJIOXKEHWE perynaTopa X0/10CToro xoza.

[NMponnctbiBaHMe  WUCMONHUTENbHLIX MeXaHW3MOB  OCYLLIeCTB/IAETCA
KHonkamy "Bneso" n "Bnpaso". Npm 3TOM ANA KaXAoro mexaHu3ma
O0TOBOpaXKaeTCs ero Tekyllee cocTosAHME (KpoMe KaTyLLeK 3aXKnuraHmsa n qop
CYHOK). [n1a nepexofja K yrnpasfieHUO TeKYLMM WUCMOMHUTENbHLIM Mexa
HM3MOM HeObX0AMMO HaXKaTb KHOMKY “"Bbli6op"”. lMocne 3Toro BO3MOXHO
N3MEHUTb COCTOAHWE WCMO/IHUTE/IbHOTO MeXaHMU3Ma OAHOKpPaTHbIM Haxka
TUEM WUIN HaXKaTueM U yaep>kaHueMm KHornok "Bneso” v "Bnpaso". N3me
HEHMe COCTOAHUA UCNOSTHUTENIbHOIO MeXaHu3Ma UHANLNPYETCSA CUMBOJIOM
"*' B nepBoW no3uummn aucnnes. [na Bo3spaTa ynpaBneHUs UCMOMHUTENb
HbIM MexaHn3MoM OBY Heob6X04AMMO BHOBb HaXKaTb KHOMKY "Bblbop”.

Onsa nepexoga B pexxum Bblgaun MHGopmauum o BK Heobxoanmo
BbIKNHOUNTL 3aXKUTaHNE, HaXKaTb KHOMKY "PexXnM™ 1 BKIKUUTL 3adKUraHme
(yoep>xunBasi ee HakaTton). B aToM pexxrme MOXKHO MPOCMOTPeTb MHGOP
MaL Mo 0 Bepcum npmbopa n ero aBTopax.
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MNepebop oTOOpPaKaemMo WHGOPMaLMN OCYLLECTB/ISETCH KHOMKaMy
"Bneso” n "BnpasBo". BbIXxog M3 peXXuMa OCYLLECTBNAETCA HaXaTuem
KHOMNKN "Pexxum”.

C TOYKM 3peHMst NOCTPOEHNSA NPOrpaMmebl, y4nTbiBas 60/1bLION 00BHEM
TEKCTOBbIX COOOLUEHMIA, BCE UX >XenaTesibHO BbIHECTW 3a Mpeaenbl BHYT
PEHHEro cpaBHUTE/IbHO HebO/bLLIOIO MNM3Y MUKPOKOHTPOANepa. T.K. Mexay
0BOHOB/IEHMAMY MHPOPMaLMN CYLLIECTBYET 60/1bLUasA nay3a (He MmeHee 100 mc), a
KO/IMYECTBO OLHOBPEMEHHO OTOOPaKaeMbiX CUMBOJIOB HEBENIMKO, TO 3TU
flaHHble MOTryT ObITb pa3MeLleHbl BO BHELWHEM M3Y ¢ nocnenoBaTesibHOW
BbIOOPKOW M N3BJIEKATLCA OTTyAa MO Mepe HeobXoaMmocTu. Pa3BuBas aTy
Naet, MOXHO BbIHECTM BO BHeLWHee M3Y camu 3anpockl, onncaHne opmyn
A5 NepecyeTa pas/IMyHbIX NapaMeTpPoB, a TakXKe U BeCb CLieHapuin paboTbl €
MEHIO.

JvarHoctnpoBaHMe TOJIbKO BHELLUHUMMW CPeAcTBaMWU He obecrneynBaeT
NpefoTBpaLLeHne  3Kcnyatauum aBTOMOOMIEN C  HeMCNpaBHOCTAMMW,
aBapUNHbIX JOPOXHbIX 0TKA30B, ONTUMM3ALMN BblOOpa pPeXxxmma LBVKEeHUSA
n nposedeHnss TO n TP. OHO He yCTpaHSeT HaKoM/eHMe HENCNPABHOCTEN
Ha MEXKOHTPO/IbHOM rpobere, Tak 4TO B cpeaHem 6onee 20% napka
3KCNyaTUpyeTca C TaKUMU HEUCTPABHOCTAMU. Y XyALeHNe TEXHUYECKOI0
COCTOAHUA aBTOTPAHCMOPTHBLIX CPEACTB ABMSETCA MNPUYMHON [OPOXKHO
TPaHCMOPTHbLIX MPOUCLUECTBUIA M [OPOXKHbLIX OTKa3oB. Bonee uyacTomy
NpoBeAeHNI0 AMarHOCTUPOBaHNA NMPENATCTBYIOT OrpaHNYeHNA 3IKOHOMKNYe
CKOro xapaktepa. Kpome T0ro, 3HaunTtenbHasa 4014 NapKa aKCnyaTupyeTca
6e3 [MarHoCTUpPOBaHWSA, HEPeAKO B OTPbiBE OT aBTOTPAHCMOPTHOrO
npeanpuatna (ATI) u cTaHUMA TexHU4Yeckoro obcnyxkmsaHmsa (CTO), B
MENTKNX BEALOMCTBEHHbIX N NINYHBIX MI0X0 OCHALLLEHHbIX rapaXkax.

[Npepnaraemaa BCTPOEHHasA cUCTeMa AWarHoCTUPOBaHUA MnpefHasHa
YyeHa A1 UCNONb30BaHUS BOAMUTENIEM aBTOMOOUNA NN MexaHnkom ATIT n
Bblgaun fdaHHbiX Ha BK van 3BM 0 paboTte U TEXHMYECKOM COCTOSIHUMU
aBToMo6uen. O6ecrneymBaeTca MPaKTUYECKM HenpepbiBHbIM KOHTPOMEM
HanMeHee HafeXXHble Y3/1bl N0 PYHKUNOHa/IbHbIM MapameTpam 1 0606LeH
HbIM roKasaTesiiM paboTOCMOCOOHOCTN BadXKHEMLIMX arperaTtos. 103BosiseT
BbIAAB/IATL NPefOTKa3Hble COCTOSAHWUA Y3/10B, ONpPefensrowmx HanbosbLUyo
4acTOTy obpalleHMin B PeMOHTHY0 30HY ATI1 nnn Ha CTO, a TakXKe CHXKe
HUe (PYHKLMOHA/IbHbIX KayecTB, NpeAcTaBNSaoWwmMX yrpo3y ana 6e3onacHoCcTv
ABWKEHUA. B 4aCTHOCTW, KOHTPO/Ib TOM/IMBHON 3KOHOMUYHOCTU, COCTOSAHUE
aKKyMy/ISITOpHOIA 6aTapen, HepaBHOMEPHOCTb AeNCTBMS TOPMO30B 1 [p.

MuKponpoLLecCoOpHbIM  BCTPOEHHbLIM CpefcTBaM OTBOAMTCA 3ajava
KOHTPO/NIA TEXHMYECKOro COCTOSAHWSA arperatos, Y3/10B U aBTOMOOWNA B
uenom. B pesynbTare (opmMUPYHOTCA PeKoMeHZauuu Mo MNpOoLO/IHKEHNIO
paboT aBTOMOOWAA Ha NUHUM NGO MOCTAHOBKU €ro Ha TexXHWYeckKoe
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o6cnyxusaHne (TO) u Tekywmrin peMoHT (TP) nnm BbINOSTHEHWE MENKOro
PeMOHTa camuM BOAUTESIEM B Npefenax exxefHeBHOro o6cny>kusanums (EO).

BcTpoeHHble cpeacTBa anarHoctupoBaHus (BC/) noapasfensatoTca Ha
CUCTEMY JaTYMKOB U KOHTPOJIbHbIX TOYEK, 06ecrneymBaroLe BbIBOA, CUTHA
/0B Ha BHeLUHWE CpeAcTBa ANarHOCTUPOBaHUSA, a TaKXKe BCTPOEHHbIE CUCTE
Mbl AUArHOCTUPOBaHUA — aBTOHOMHbIE NN (DYHKLNOHUPYHOLLME KOMIMEKC
HO CO CTaLNOHAPHbIMWN MHPOPMALMOHHO YIPaBAAoLWNUMN LIEHTPaMMU.

TN cUCTeMbl NpefHa3HayeHbl 419 KOCBEHHONo 0606LLEHHON0 KOHTPO
IMPOBaHMS paboToCNOCOOHOCTW Y3/10B U arperatos C Bblgayein pe3ynbTaTtoB
Ha Aucnniein BOAUTENHO N B OGOPTOBOM HaKOMUTeNb A/1A MOC/eAYHOLLEero
NPOrHO3MPOBaHNA U yyeTa pPecypcoB U HapaboTOK Y3/10B, KOPPEKTUPOBAHUSA
pexxrmoB TO.

ABTOMOOW/IbHBLIE BC/], MetoT 60PTOBYIO CETb BCTPOEHHbIX B KOHCTPYK
LU0 aBTOMOOW/IEN JATUMKOB U KOHTPOJIbHbBIX TOYEK CUCTEMbI 3/1IEKTPO060
PYAOBaHUSA, MOAK/IOYaeMY0 MNPy ANArHOCTUPOBaHUN K BHELLHE BTOPWY
HOW AMarHOCTMYEeCKOW annapaType.

Hanb6onbluee pacrnpocTpaHeHWe MOYYU/IN BCTPOEHHbIE CUCTEMbI C
MUKPOMPOLIECCOPHOIA 06paboTKON, HaKOM/IEHNEM U Bblhadvert NHopmaymn
BOAMTENIO, B GOPTOBON HaKOMUTE/lb U Ha LUTEKEPHbIA pa3beM, Hecylme
(PYHKLNKN BCEX ABYX YKa3aHHbIX Pa3HOBUAHOCTEMN.

BopToBO KOMMbLIOTEP BblAAeT BOAUTENIO Pa3/INUYHYIO MH(OPMaLMIO O
COCTOSSHUM aBTOMOOW/IA, YNpaBnseT CpeAcTBaMU CBA3U aBTOMOOWUNA C
BHELLHUM MWPOM, HaBWUraLWOHHOW cuctemon u T1.4. O6bIMHO 60PTOBOW
KOMMNbIOTEP BblgaeT MHGOPMaUMIO Ha LMJPOBOA AUCNEN, YNpaBnsAeTcs ¢
nynbTa ynpaefeHUss Ha NPUOOPHOM LWNTKe aBTOMO6WIs. Kpome TOro,
BbIMYCKAKTCA MOPTaTUBHbIE KOMMYHUKATOPbI M OpraHainsepbl, KOTOpble
MO>XHO MOAKNH0YATb K LWWWHE AaHHOro aBTomobumnsa. CooTBeTCTBYHOLLEE MPO
rpaMMHoe obecrieyeHme aenaet Ux YacTbto aBTOMOOWU/IbLHON MHGOPMaLMOH
HOWM cucTemMbl. Bce ycnyrn cBasu, peasimsyemble B CTauMOHapHOM oduce,
CerogHsa AOCTYMHbI U AN aBTOMO6UNEN: hakCUMUnbHas CBSA3b, aBTOOTBET
Ynk N T1.4. KomMnbioTep B aBTOMOOU/IE MOXET ObITb MOAK/IOYEH K CeTU
Internet, Npy aTOM 3/1EKTPOHHAA NOYTa CTaHOBUTCA JOCTYMHOM A5 BOAU
Tens, aBTOMO6WU/b NpeBpawaeTcs B oouc Ha Kosnecax. OAHaKo A1 BbisiB
NIEHNA HeucnpaBHOCTEN HeoOX0AMMO [AMAarHOCTUPOBaHME Ha CTaHUUAX
TEXHNYECKOro 06C/y>XXKMBaHUA aBTOMOOWUNEN C NOMOLLBIO AMarHOCTUYECKMX
TECTepOoB.

MNpu paboTe aBTOMOOMIEN BO3HMKaeT HEOOXOAMMOCTb B MOCTOSAHHOM
KOHTPO/1e OCHOBHbIX 3/1EMEHTOB. DTO BO3MOXXHO MpU 00bLEAVHEHUM Map
LUPYTHOrO KOMIMbIOTEPA U AMArHOCTUYECKOro TecTepa B OAHO YCTPOWMCTBO,
HO M Takoe 06beAVHEHWEe He MO3BOJISET BbIAIBUTb BCE BO3MOXHbIE HEUC
NPaBHOCTM aBTOMOOW/IE, NO3TOMY HaMW MpefsaraeTca Kpome 06beam
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HeHUs MapLUPYTHOr0 KOMMbOTepa M ANArHOCTUYECKOro TecTepa BBECTU B
nporpaMmmMy 60pTOBOro KOMMbKOTEPA OMPOCHYH YacTb. Takoe YCTPOMCTBO
[O/DKHO YCTaHaB/MMBaTLCA B Ca/IOHE aBTOMOOWAA Ha LITATHOE MeCTO,
npesyCcMOTPEHHOE A/1 MapLUPYTHOIO KOMIMbIOTepa.

ANropuTM NporpamMmmbl BbIrS4UT criegytowmm obpasom (puc. 7.27).

Npu paboTe Npnbopa nporpamMmma HaumMHaeT CBOU AENCTBUS C NPOBEPKN
HaNIMYMSA KOHTaKTa COo C/efyroLWwmmMn JaTymKamu:

MOJIOXKEHNW W YaCTOTE BPaLLEeHNA KOIeHYaToro Bana,

MacCOBOM pacxofe Bo3ayxa ABUraTesiem,

TemrnepaType oxnaxaatoLLen XXULKOCTH,

MOSTIOXXEHUM APOCCe/IbHOM 3aCNOHKMN,

cofiep>XaHnn Kucnopoga B oOTpaboTaBlimx rasax (B cucteme cC
06paTHOI CBA3bIO),

Ha/IM4YMn LeTOHAL MW B ABUraTese,

Hanps>XeHnn B 60OPTOBOW CeTU aBTOMOOUSIS,

CKOpPOCTKU aBTOMOOWSIA,

NOJIOXKEHUW pacrnpefenuTenbHoro Basia (B cuctemMe C nocfefosa
Te/IbHbIM pacnpefesieHHbIM BNPbICKOM TOMN/INBA).

Ecnu KOHTaKT He yCTaHOB/IEH, TO Ha 3KpaH npubopa B KabuHe BOAUTENS
BbIBOANTCA Haanucb «Owmnbka! [Jatyunk HefocTyrneH». B aTtom cnydae
nporpaMma npekpawaer CBo paboTy, U MOKa3blBaeT, KakoW [JaTuuMK He
[OCTYMEH.

Ecnn KOHTakKT €O BCeEMM [fdaTyMKamu YCTaHOBJ/IEH, Mporpamma o
NOKa3aHUAM CTPOUT rpaddnK v Npu Ha/IMYMN HEUCMNPABHOCTEN BbIBOAUT NX
Ha 9KpaH B TeKCTOBOM pexume. [anee cucteMa MepexoguT K OMpoCHOM
yacTn. BoguTtento npepgnaraetca BblOOP — 3aKOHYMTL Mporpammy ceityac
NN NPOAO/HKUTL MOUCK HEUCNpPaBHOCTE B ApPYrux cUCTeMax ABuratens.
MNpy NPOAOC/HKEHNN NporpaMmMa MUCrosb3yeT MEeTOS «/1I0rMYeCKUin MOUCK ¢
nocnefoBaTe/lbHbIM ~ UCK/OYEHMEM». BoaUTeNnto HaaneXxuT BblOpaTb
KayeCTBEHHble NPU3HAaKW HeMpaBWIbHOW paboThl ABUratesis. 3aTem B KOHLE
npoLiecca Ha 3KpaH BbIBOAUTCS HEMCMNPABHOCTb.

3aTemM cucTeMa MepexoauT K MOUCKY HeucrnpaBHOCTEN MyTEM onpoca
BOAMTENS aBTOMOOWNA, KOTOPbIA BblIOMPaeT M3 MpeasioXKeHHbIX BapuaHTOB
HenpaBWNbHOW paboTbl ABuratens Havbosnee XapakTepHble MNPU3HAaKMW,
KOTOpble OH 3amMeTw/1 Ha CBOEM aBTomobuie. OnNpocHaa cuctema MMeeT
[APEeBOBUAHYIO CTPYKTYpY. [anee NpMBOANTCA OAMH U3 BO3MOXKHbIX MyTew
(hopMUPOBaHNSA 3aABKM O HEUCTPABHOCTH,

NocnefoBaTeNnbHOCTb OMNpoca AMarHocTta no 3TMM BoMnpocam 3aBUCUT OT
4acTOThbl MOSIBNIEHUSI MPU3HAKOB M COCTaB/IIETCA HA OCHOBaHUW CTaTUCTU
YeCKMX [OaHHbIX, COBpaHHbIX B YCMOBUAX 3Kchyartaumn. Ha ocHoBaHWUK
NO/TlYy4YeHHOM WH(OPMaUuM Ha 3TOM 3Tane OnpeaensoTcss BepoATHble
rMnoTesbl — 3/IEMEHTbI ABUraTens, Nofgo3peBaemMble Ha 0TKas.
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BbiBog

HencCripaBHOCTH

OnpocHasa YacTb

na HeT

BbiBos
npU3HaKkoB

KoHey,
nporpammb|

Pwuc. 7.27. Anroputm paboTbl CUCTEMbI A4MarHOCTUPOBAHUSA NHXXEKTOPHOIO
ABurarens
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Mo 3aBepLleHMM 3Tana Bblbopa KayeCTBEHHbIX MPU3HAKOB B CUCTEME
NPOMCXOANT MPOCMOTP 6asbl JaHHbIX U hopMMpoBaHME paboyero Habopa
npegnonaraeMbiX HeUCNPaBHOCTeN, 06ecrnevymBalOLNX peLleHne 3afayuu
NOMCKa HENCINPaBHOCTEN.

Ha TpeTbem aTane nomcka HemcrnpaBHOCTEN cUCTeMa B Auasiore NpoBoanT
Orpoc Monb30BaTeNIi 0O TOM, Kakasd HapaboTka ABWUratensi, Kakue peMOHTHO
obcnyXkusarowpye paboTbl MPOBOAUINCE B MOCNELHEE BPEMS, KaK OH 3aMeTu/
NnosiBfIeHNe KauyeCTBEHHOIrO Mpu3HaKa, Kakuve paboTbl BbIMOSHASM, KaKue eLlé
COMNYTCTBYIOLLME KAYeCTBEHHbIE MPU3HAKN NPOABIAKTCA NPy 3ToM. Ha 3ToMm
aTane novcka onpeaenslowyM npu nocnefosaTesibHOCTU 3aaHUsA BOMPOCOB
ABNSETCA JIOrMYecKas LesiecoobpasHocTb. Ha aTom 3Tane B3aMMoencTBue
Nob30BaTeNIsi C CUCTEMON MPOMCXOAUT MOCPEACTBOM MOC/1e0BaTe/IbHOMo
NnpeabsABNeHNA No/b30BaTet0 BONPOCOB CUCTEMbI U BbIGOPOM MM BapuaHTOB
OTBeTa B MEeHI0 pa3/inyHbIX TUNoB (puc. 7.28, 7.29, 7.30):

FMABHOE MEHHKO
Bblbepute  Hambonee  xXapakTepHble  Ka4yeCTBEHHble  MPU3HaKK
HencnpaBHOCTEIA:
JBUrare/ib He 3anycKaeTcsl WM TPYAHBIN IMYCK
MoBbILLEHHas BUGpaLWs, CTYKK
OTKa3bl CMa304YHOWN CUCTEMbI
[Burartesib He pa3BMBaeT MOLLHOCTb
MOBbILLEHHbIV pacxof TonanBea

JANEE

Puc. 7.28. [ naBHOE MEHI0

Bbibepute  Havbonee  xXapakTepHble  KayeCTBEHHble  MPU3HaKM
HencnpaBHOCTEN:
OTcyTCTBI/Ie nmoaavm ToIjinBa
Ob6pasoBaHune Ype3MepHO 6eAHOI CMecK
Mo3aHee 3aXuraHue
PaHHee 3axxuraHue

OANEE

Puc.7.29. Bbi6bop HY>XHOro nNpu3Haka
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N5 nepemMeLleHns rno MeHO NCNOJb3YTCA "CTPeNKn", BbIGOP NO3NLMIA
OCYLLeCTB/IAETCA HaXKaTueM KnaBuwKM "Space”. Nepexoq K cnepyroLlemy
MEHI0 B [PEBOBUAHOW CTPYKTYpPe OCYLLUECTB/ISIETCA HadKaTUEM KaBULLIN
"OAJTIEE" ¢ BbIGOPOM HY>XHOr0 Npu3HaKa.

Mo pe3ynbTaTam onpoca YTOYHAKTCA BEPOATHOCTU PacCcMaTpuBaeMblX
rmnotes. B pAage cnyyaes, OCHOBbLIBAACH TO/IbKO Ha pe3y/ibTaTax 0TBETOB Ha
OMPOCHbIe BONPOCHI, MOXXHO MPUHATbL ANarHOCTUYECKOE peLLeHwMe.

Bbl6epl/ITe Hanbonee XapaKTepHble Ka4eCTBEHHbIE NPU3HaKn
HEMCHpaBHOCTeVI

3acopeHue hubTpa NPMEMHON TPYOKM TONNIMBHOIO 6aka.

rortoBO

Puc.7.30. [luarHoCcTn4yecKkoe peLleHmne

dnarHocTnyeckas cuctema 06/1aaeT 3HAHMAMM O TUMWYHBIX CUTya
LINSIX, COOTBETCTBYHOLUMX HANIMUYNIO Hanbosiee YacTo BCTPEYAKOLMXCA HENC
npaBHOCTeN. B xode onpoca cucTeMa aHa/IM3NPYET MOMYYEHHYH MHAOP
MaLmio 1 OPMUPYET rMNOTe3bl 0 HemcnpaBHOCTAX. CucTema nNpeanaraeT B
ONTUMa/IbHOM MOCeA0BaTE/TbHOCTY MPOBECTU AMArHOCTUYECKME MPOBEPKN
MO Ka4yeCTBEHHbIM MpPU3HaAKaM U C WCMONb30BAaHMEM WHCTPYMEHTabHbIX
CPeACTB AMArHOCTMPOBaHMS. HomeHKnaTypa AMarHOCTUYECKUX CPeAcTB,
NPUMEHSIEMbIX MPU MOUCKE, NTEFKO N3MEHSIETCS B COOTBETCTBUU C MMEHD
LLMMWCS Y MONb30BaTeNS.

B3anMmogeiicTBMe C CUCTEMON MPOMCXOAUT MOCPeACTBOM MNoc/eno
BaTE/IbHOr0 MNPeAbsiBNeHUs] 3afaHMA Ha MNpoOBeAeHME AMArHOCTUYECKUX
npoBepok. Mpn 3TOM NOMb30BaTENO AOCTYMNHA MHCTPYKLNSA O TEXHONOMMN
NpoBeAeHNst NpoBepKu. Mo pe3ynbTaTy NPOBEPKU MO/b30BaTE b BblIOMpPaET
BapuaHT O0TBeTa B MeHI0. PaboTa ¢ MeHH0 NPOM3BOAUTCS aHa/IOrTMYHO TOMY,
KaKk 3TO OMMcaHo Bbille. PaboTa cUCTEMbI 3aKaHYMBAETCS OMpPeaeneHneM
Hanbo/1ee BePOSTHOM HEMCNPaBHOCTW ABUraTensi.

MNpuMeHeHMe camoAaVarHOCTUPOBAHUS MO3BO/IUT YBENIMUNTb YPOBEHb
3KCNNyaTaLuNoOHHOM HafeXXHOCTU aBTOMOOW/ILHOIO Mapka, CHM3WUTb MaTe
puasnbHble U TPYJOBbIE 3aTPaThl HA NPOBEAEHNE TEXHNUYECKOI0 06CTyXXMBa
HMA WU PemMOHTa aBTOMOOWMIEN, YMEHbLUUTL MOTPEBHOCTb B TEXHO/OIN
4eCKOM 060py10BaHMN 1 MPON3BOACTBEHHO CKIaACKMX MOMELLEHUSIX.
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KOHTpOnbHbIE BOMPOCHI

1. Ha3oBuTe XapaKTepHble HEMCMNPABHOCTM B KapbiopaTope W nocnef
CTBUSI, K KOTOPbIM OHW NPUBOJST.

2. Kakve onepauun BbINOSHAKTCA 418 MOALEPXKaHUA B MCNPaBHOM
COCTOSIHUM TOMNNIMBHOIO Hacoca?

3. Kakmm 06pa3om OCyLWeCTBNAOT PerysiMpoBKY YPOBHS TOM/vBa B
Kapbtopartope?

4. Ha30BWUTe XapaKTepHble HEUCNPaBHOCTM ra3oBOM annapaTypbl.

5. Ha3oBuTe xapakKTepHbIe HEMCMPABHOCTM CUCTEM BMPbICKA TOM/IMBA.

6. HasoBuTe MpUUYNHBLI U3MEHEHUA [AaB/iEHUA B TOM/IMBHOW CUCTEME
BbICOKOI0O aB/IEHNS AN3ENbHOI0 ABUraTens.

7. HazoBuTe MPUUYUHBbI KOKCOBbIX OT/IOXEHUA Ha pacnblINTeNsaxX
(bopCyHOK.

8. OObACHUTE Ha3HayeHue TLATE/IbHON (uUAbTpauMm TomnamMBa B
CUCTEME NMNTaHNS AN3eNbHOro ABUraTessi.
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SAKIMIOYEHNE

B mMupe npopgo/mkatoTca paboTbl MO CO34aHWUI0, UCCNEeA0BaHMIO, U3roTO
BNIEHUIO M MPaKTUYECKOW 3KcnyaTauum ycTaHoBOK ABC, ncnonb3yowmx
pa3/finyHble TOM/IMBA AN 4YaCTUYHOIO WM MOJSIHOTO 3amMelleHns (3KOHO
MUM) TOMNINBA N YNYULLIEHNSA 3KONOTMYECKMX NOKasaTesen ABuraresiei.

CyuecTByeT 60/1bLLIOE MHOr006pa3me CrnocoboB 1 CPeACcTB OpraHM3aLnm
paboumx npoueccos ABC ¢ ncnonb3oBaHMeM rasoBbix Toname. MNMpumeHe
HMe rasa B [Au3enax MNO03BOINT TakKXKe pacluMpUTb pecypcbl AN3esbHbIX
TOMN/IMB 3a CYET BOBJ/IEYEHUSI B TOMJIMBHbIA GanaHC TOMN/IMB YTAXEEHHOro
(bpakUMOHHOIO cocTasa.

OfHUM 13 Hanbosiee MPOCTbIX KOHCTPYKTMBHBLIX UM TEXHOI0MMYECKNX
PeLeHNn N APPEKTUBHBIX IKOHOMUYECKUX W 3KOSTOTUYECKUX PeELLeHUI
AABNAETCA opraHusauunsa rasofmsesibHOro rnpouecca ¢ BHYTPEHHUM CMece
obpasoBaHMEM — BMNPbLICKOM B LMINHAPbLI CMECU COKMDXKEHHOTO He(pTAHOro
rasa n AgusesnibHoro Tonanea. Pa3paboTka TaKuX pelleHWin B MepcrexkTuBe
NMO3BO/INT UCMOMNb30BaTb UX U A1 opraHn3aumm paboTbl CO CNUPTOBLIMU
TonMBamu.

Pa3paboTka 1 npakTnyeckoe npumeHeHmne Takmx ABC mMoryT ycKopuTb
BHeApeHWe MPUPOAHOro rasa B KauyecTBe TOM/IMBa Ha 3HEPreTUYecKux wu
TPaHCMOPTHbIX CpeAcTBax. pakTUYecKu He npeacTaBnsAeT npobaemsl rnpu
MeHeHMe ra30oBbIX KOHAEHCaTOB ANA Au3enieil. Bo3MOXXHbI MOAepHM3a
LMOHHbIE MYTU CKOPenLero MCnosib30BaHUA TakKuUX TOMMB. WCMosb3o
BaHMe rasoB C HW3KOW TEM/IOTON CropaHuUst MOXKET MPeAcTaBNsATb UHTepec
NS MeCT yrnefo6blum, Ce/lbCKOX035MCTBEHHbIX parioHOB. MeTojbl 1 cpej
CTBa UCMoMb30BaHUA Yr/1eBO40OPOA0B, METAHO/1a, BOAOPOAA B 3HAYNTE/IbHO
CTerneHn pa3paboTaHbl U MCCefoBaHbl, XOTS B O0/bLUMHCTBE Cly4aeB He
[0BefeHbI 0 CTaaum aKCnayaTaunoHHOM peannsaymn.
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MPUNNOXEHWE

TecToBbIi KOHTPOJ1b MO AgncunninHe
«TONNMBHbIE CUCTEMbI COBPEMEHHbLIX U NEPCNEKTUBHbLIX AOBC»

1. TonnmeHbIiA Tpy6onposog (pamna) BNpbICKOBOro Asuratens npes
Ha3HayeH gns
1. nogayv TonamBa K 6eH30Hacocy
*2. nogaym Tonamea K hopcyHKam
3. nogayv TonamBea K perynsatopy AaBeHns

2. PerynaTtop AaBneHnss BNPbICKOBOrO ABUraTens npegHasHayeH ans
1. noaaep>kaHMA AaBeHNs B pamne
*2. NoAAep>XXaHNSl MOCTOSIHHOIO nepenajga AaB/eHUs MeXay AaBrieHnem
BO3/lyXa BO BMYCKHOM Tpy60npoBo/ie 1 jaBneHneM TonInea
3. noaaepykaHUsi JaBneHns B (hOPCYHKe

3. BeH30HacoChl BMPbICKOBOro ABUraresis KnaccupuumpyrTcsa Ha
*1. ponINKoBbIE
*2. WecTepeHyarble
*3. TYpOMHHbIE OAHOKaHa/IbHbIE
*4, TYypOUHHbIE ABYXKaHa/IbHble
5. 1enecTKoBble

4. beH30HacoChl BMPbLICKOBOro ABuraTesnia co3aatoT gaBeHne
*1.300...400 Kkla

2.1000...1200 kI'1a

3.600...700 klMa

5. BeH30HacoChbl BMNPLICKOBOIO ABUraTesis nepekaynsatoT B MUHYTY
1.3..4 nuTpa

*2.1..2 nuTpa
3.6..7 nnTpa

6. HopmarnbHasi cMecb TOMN/MBA 1 BO3/yXa B GEH3MHOBO CUCTEME NMUTaHUS
1. 10

*2. =10
3. <10

7. B 3aBMCMMOCTM OT XMMWYECKOro cocTtasa Tonnmea (6eH3nHa) Teo
peTUYeCcKn paccunTaHHoOe KoNM4yecTsa BO3yxa cocTaBnser
1.L,=12,6..135kr
*2.L,=14,5..15Kkr
3.L,=155..16,5 Kkr
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8. LiBeT nnameHu ropsiei 6eH30B034YLLIHON CMecn rony6oi npu
*1. =0,85..11

2. =0,79..0,82

3. =0,74..0,76

9. LiBeT nnameHu ropsieil 6eH30B034YLIHON CMECU YKEeNTbIid Npu
1. =0,85..1,1

*2. =0,79..0,82
3. =0,74..0,76

10. LiBeT nnameHu ropsiein 6eH30B0O34YLLHOM CMeC OpaH>XXeBbI Npu
1. =0,85..1,1

2. =0,79..0,82

*3. =0,74..0,76

11. CncTtema X0/I0CTOro Xofa Kapbroparopa npegHasHadeHa A
1. nycka gsurartens
*2. paboTbl ABuratens aBToMobuns Ha MecTe Npy OTNYLLEHHOW Nejanv
«rasa» npu BbIK/IKOYEHHO KOPOOKW nepeay
3. TOPMOXKEHUA ABUraTeNemM

12. C,H,, 310
1. nponaH
*2. byTaH
3. MeTaH

13. AnbTepHaTMBHbIE TOM/IMBA MoApPasfAensAlTCa Ha crnepyrouime
rpynnol:
*1 — KOMMepyecKas
*2 — NepcnekTnBHas
*3 — npobnemHas
4 — CUHTeTNYecKad

14. K KOMMepYeCcKou rpynne asbTepHaTUBHbIX TOM/IMB OTHOCUTCA:
*1. KOMNPUMUPOBaHHbIN (CXKaTbIA) NPUPOAHLINA ras
*2. ra3 CXKMKEHHbI HE(PTAHOW
*3. CNPTbI B KauecTBe 106aBOK K 6eH31HaM
4. KaMEHHbIN Yrofb

15. K nepcneKTuUBHOM rpynne anbTepPHATUBHbLIX TOMN/IMB OTHOCUTCS:
*1. COKUXKEeHHbIN MeTaH
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*2.
*3.
*4,
*5.
*6.

7.

16.
1.
*2
3
4,
*5,
6.
*7.
8.

17.
1.
*2.
3.

18.
1.
*2.
3.

19.
1.
*2.

CrnnpThI
aTaHon

MEeTaHON
BOAOpPOA

o6uora3
KaMeHHbI Yronb

K npo6nemHou rpynne ajsibTepPHATMBHbLIX TOM/IMB OTHOCUTCA:
CXKVDKEHHbIV NPUPOAHBINA ras

adhmpel

CNUpPTHI

aTaHon

MeTa/1/10CyCneH3nm

BOLOPOA

BOAO GEH3MHOBbIE 3MY/IbCUN

KaMeHHbI yronb

AnbTepHaTVBHbIE TON/IMBA NOAPA3AENAOTCS Ha:
OCHOBHbI€, He OCHOBHbIe Fpynmbl

KoMMmepuecKme, NepcneKTBHbIE U NPO6/IeMHbIe FPYNMbl
KoMMepuecKme, OCHOBHbIe, 3anacHble rpynmnbl

K KoMMepyecKUM asibTepHaTUBHbLIM TOMN/IMBaM OTHOCATCA:
CXXWKEHHBbIW MeTaH, buoras, cnupT
KM, FCH, 6eH3ocnnpToBbIE TOMNBA
deMmntnnadmp, MetaHon, TONMBHbIE 3N1IEMEHTbI

K nepcneKTnBHbIM a/ibTEPHATUBHBIM TOMN/IMBAM OTHOCATCS:
CUHTeTUYeCKNA 6eH3NH (N3 KAMEHHOI0 Yrns)
COKMDKEHHbI NPUPOAHBINA ras, BOAopoA, CnupT, buoras

3. AeMnTnNahup, Nepeknch a3oTa, pacTUTe/bHble Macna

20.
1.
2.

*3.

21.
1.
2.

*3.

OKTaHOoBOE YMCN0 MeTaHa:
75

130

115

OKTaHOoBOe Yu1Cc/o NponaHa:
110

90

127
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22. OKTaHOBOE 4nc/1o byTaHa:
1. 88
*2. 95
3.105

23. TeopeTnyeckn HeobxoaMmoe ANA CropaHua 1 Kr mMeTaHa Ko/uv
yecTBO Bo3ayxa (Kr) (CTexmomeTpuyeckKoe COOTHOLLEHNE)

1. 20,0

2. 142

*3. 17,2

24. TeopeTnyeckn HeobxoAMMOe ANA cropaHma 1 Kr nponaHa Koau
yecTBO Bo3ayxa (Kr) (CTexmomeTpuyeckoe COOTHOLLEHNE)

1. 184

*2. 15,8

3. 245

25. TeopeTnyeckn Heobxoammoe ONA cropaHus 1 Kr 6yTaHa Konu
yecTBO Bo3ayxa (Kr) (CTexmomeTpnyecKoe COOTHOLLEHNE)

1. 16,7

2. 24,2

*3. 15,6

26. TeopeTnyeckn HeobxoanmMoe Ang cropaHua 1 Kr cnuprta (aTaHoa)
Konnyectso Bo3ayxa (Kr) (CTeXMomeTpruyeckKoe COOTHOLLEHME)
1. 221
*2. 9,0
3.17,2

27. TeopeTnyecKkn Heobxoanumoe Ans cropaHusa 1 Kr Bogopoaa Konu
yecTBO Bo3ayxa (Kr) (CTexmomeTpnyecKoe COOTHOLLEHNE)

*1. 345

2. 19,

3. 27,2

28. TeopeTnyeckn Heobxoammoe anga cropaHus 1 kr cnupta (MeTaHo
na) Konndectso Bo3ayxa (Kr) (ctexnomeTpmnyeckoe COOTHOLLEHNE)
1. 245
*2. 6,8
3. 196
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29.
1.
*2.
3.

30.
*1.
2.
3.

31.
1.
*2.
3.
4,

32.
1.
*2.
3.

33.
1.
*2.
3.

OkTaHoBOe uncno cnupta (ataHosna)
95

108

116

OkKTaHoBOe uncno cnumpta (MeTaHosna)
111

87

124

Ab6pesnartypa KIIM o3Havaer:
KomMMmepueckuii NnpupoaHbIi ra3
KomnpuMmpoBaHHbI NPUPOAHbIN ra3
KOMMOHEHTHbIN NPUPOAHBIN ra3
KoMnpmnpoBaHHbI NPON3BOACTBEHHbIN a3

OKTaHOBbIE Yncna ra3006pa3HbIX TONINB TPEBYIOT:
YMeHbLUEHUS YTINa OnepeXXeHnst 3aKNraHus
YBENNYEHMS YINa ONEPEXKEHUS 3aKMUTaHNS
Y10/ ONePEXKEHUs1 3aKMUTraHNsSi He MEHSIETCS

Mpy CAMLLKOM paHHEM 3aXKuUraHum B ABuratensax astomoobunei c 'lbO
Hwnyero He npoucxognt

«['lporopatoT» BbINYCKHbIE K/lanaHa

«['lporopatoT» BNYCKHbIe KarnaHa

34. CrteneHb 3anoniHeHuna 6annoHoB T'CH cocTaBnsaeTt

1
2
*3

.100 %
.90 %
.80%

35. Abb6peBnartypa ClNBT3 o3Hauvaer :

*1
2

. CMecb NponaHobyTaHOBOro TON/INBA 3UMHSIS
. CocTaB NponaHo6yTaHOBOro TOM/IMBa 3MMHUIA

36. Ab6pesunatypa CINbBT/1 o3Ha4vaerT :

*1
2

. CMecb NponaHo6yTaHOBOro TOM/INBA NIETHAS
. CocTaB NponaHo6yTaHOBOro TOM/IMBA NIETHWUIA

37. B Tonnuee CIBbT3 cogep>XXutcs:

*1

. 75 % nponaHa n 25 % 6yTaHa
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2. 50 % nponaHa 1 50 % 6yTaHa
3. 63 % nponaHa n 37 % byTaHa

38. B Ttonnuee CIBT/J1 cogep>xkutca:
*1. 34 % nponaHa n 76 % 6yTaHa

2. 40 % nponaHa n 60 % 6yTtaHa

3. 45 % nponaHa 1 55 % 6yTaHa

39. B 3aBMCUMOCTY OT BMAa NPUMEHSEMbIX TONINB U TUMa gsuratenem
aBToOMO6unn nepeobopyaytotcs B FBO:

*1. OgHoTonNMBHbIE (MOHOTONM/INBHbIE)

*2. [BYXTON/MBHbIE C HE3aBUCUMbIM NUTaHWUEM ABuUratensa oAHUM U3
TONAnB

*3. [ABYXTOMN/IMBHbIE C OAHOBPEMEHHOW Mofadvein AByx Tonnwve (raso
ansenn)

40. MoLwHoCTb aBuraTeneit, paboTarowmx Ha cxxaToM rase (MeTaHe)
1. ymeHbLUaeTca Ha 5% 10%
2. He n3meHsaeTca

*3. CHMKaeTca Ha 18% 20%

41. Cxartbli raze (MeTaH) Ha 60OpPTYy aBTOMOGWMA XpaHUTCA B 6an
NOHax Nog, faBneHem

1.1,24 MrIMa

2. 7,2 MIMa

*3.19,6 MIMa

42. 3anac xofa aBTOMOOMASA Ha OOHOW 3anpaBKe CXaTbiM rasom
(meTaHoM)
1. yBennumsaetcd Ha 10 15%
2. He U3MeHseTcA
*3. cHxkaeTcsa Ha 30 40%

43. Y aBTOMOOGUNSA € gBuratenem, paéoraroumm Ha cxkaTtom rase (me
TaHe) KO/INYeCTBO TOKCUYHbIX KOMIMOHEHTOB B OTpaboTaHHbIX (BbIX/0MN
HbIX) rasax

1. yBeninumBaetca Ha 10 15%
2. He N3MeHseTCH
*3. yMeHbLlaeTca Ha 30 75%
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44. BblcOKas AeToHaLMOHHaA CTOMKOCTb MeTaHa AonyckaeT dpopcu
poBaHue ABuUratend no CTeneHu cxxkatma Ao
1.859,0
*2.9,5 105

45. Mo aHepreTnyecknM napametpam 1m® npupogHoro rasa npupas
HUBalOT K
*1.1 n 6eH3nHa
2.2 N 6eH3nHa
3. 0,5 n 6eH3nHa

46. Temnepatypa KIIIN, 3anpaBnsemoro B 6as/ioHbl aBTOMOOUNA,
[10/>KHa ObITb He 6o/ee

*1.40 C

2.50 C

3.60 C

47. C;Hg 31O
*1. nponaH
2. byTaH

3. MeTaH

48. YTO NOHUMAETCs Noj TEPMUHOM [ETOHALMOHHAasi CTOMKOCTb

OeH3nHa?
1. CBOWCTBO TOMNMMBa MEPEXOANTb U3 XKMUAKOro COCTOSAHUS B razoob

pa3Hoe.
*2. CnocobHOCTb 6eH3MHA HOPMasIbHO CropaTth B LWMAVMHAPAX ABUraTens

6e3 caMOBOCI/TaMEHEHNS U B3pPblBa.
3. CBOWCTBO TOMNMBA HE U3MEHATb XMMMUYECKOr0 COCTaBa C TEYEHUEM

BPEMEHMW.
4. CTeneHb KOPPO3NOHHOIO [eCTBUSI BEH3MHA Ha AeTann TOMIMBHOW

CNCTEMbI N Ha N3HOC ABUTaTens.

49. Kakym nokasartesieM KayecTBa XapakKTepusyeTcs aeToHalnoHHaA
CTONKOCTb GEH3NHA?
1. KucnoTHoCTb.
2. Hannume mexaHM4eCKMX NpUMecCeN.
3. [laBfieHMe HacbILLEeHHbIX NapoB.
*4. OKTaHOBOE YMnC/IO0.
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50. Kakumu crioco6amm MOXKHO NOBbICUTb AETOHALMOHHYH CTOMKOCTb
OGEH3NHOB.
1. MpumeHeHNe CoBPEMEHHbIX TEXHOIOMMIA NOYYEHNS TONAMB, 106aB
NEHWe B TON/IMBa aHTUAETOHATOPOB.
2. lo6aBneHme B 6a30Bble OEH3VHbI BbICOKOOKTAHOBbLIX KOMMOHEHTOB,
[l06aB/1IeHMe B TOM/IMBA aHTUAETOHATOPOB.
*3. NMprMeHeHMe COBPEMEHHbIX TEXHOOTNI MONYYEeHNA TONUB, A06aB
NneHne B 6a30Bble 6EH3NHbI BbICOKOOKTaHOBbIX KOMIMOHEHTOB, 406aB/IEHNE B
TOMAMBa aHTUAETOHATOPOB.

51. ['ge npegHa3Ha4vyeHo 41s UCnonb3oBaHUA An3esibHOe TOMN/IMBO?

1. B nopLuHeBbIX ABUTraTENAX BHYTPEHHEro cropaHus ¢ nNpuHyanTenb
HbIM BOCMJ/IaMEHEHMEM OT UCKPbI U B NOPLLUHEBbLIX ABUraTesiixX BHYTPEeHHero
CropaHus ¢ caMoBOCMN/IaMEHEHMEM OT CXKaTUS.

2. B nopLuHeBbIX ABUraTeNnax BHYTPEHHENO CropaHua ¢ NpUHyanTeNb
HbIM BOCI/1aMEHEHNEM OT UCKPBbI.

*3. B nopLlHeBbIX ABUTraTeNaxX BHYTPEHHEro CropaHusa ¢ camoBocria
MEHeHMeM OT CXKaTus.

52. Kaknm nokasartenem KayecTBa XapaKTepusyeTcs 3aZep>kka camo
BOCMN1aMeHAeMOoCTN?
1. OKTaHoBOe Yncno.
*2. LleTaHOBOE 4KcHO.
3. 'enTaHoBOe Yncno.
4. AnbhameTniHagTaIMHOBOE YNCTIO.

53. Kakoe BnusiHMe oKa3blBaeT LeTaHOBOe YMC/I0 Ha paboTy ansena?
*1. OnpenenseT >XeCcTKOCTb PaboTbl An3enNs.

2. Onpefenset aKOHOMUYHOCTb PaboTbl AU3eNS.

3. OnpepensieT 3KOM0rMYHOCTb PaboTbl An3eNS.

54. YT10 Ha3blBaeTcA LLeTaHOBbIM YMC/TIOM?

*1.MpoueHTHoe (N0 06bemy) cofepXkaHuMe UeTaHa B CMeCU C
anbameTuIHaTAIMHOM MPU YCNOBUN, YTO 3Ta CMeCb NPU CTaHAAPTHOM
MeTo4e MCMNbITaHUA 06/1afaeT TaKoM e 3afep>KKOoW camoBOCMIaMeHeHus,
Kak 1 nccnegyemoe Tonaveo.

2. MpoueHTHOEe (MO Macce) codepr)kaHue ueTaHa B CMECU C rentaHom
Npw YCNOBUW, YTO 3Ta CMeCb NPV CTaHAAPTHOM MeTOoAe UCMbITaHNA 061aga
eT TaKOoW Ke 3a[lepP>XKKOi caMoBOCMIaMeHeHUs, KakK U nccefyemoe TonmBo.
3. MpoueHTHOe (o 06bemy) codep>KaHWe LeTaHa B CMECU C rentaHoMm
Npwn YCoBMK, YTO 3Ta CMECb NPV CTaHAAPTHOM MeTOZE MCMbITaHMUS 06na
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[aeT TaKOW >Ke 3afepXXKOW CaMOBOCIM/IAMEHEHUSA, KakK W UcCCnefyemoe
TOMNJ/IMBO.

4. MpoueHTHOe (N0 Macce) codep)aHWe uUeTaHa B CMecu C anbda
MeTUNHaMPTaIMHOM NPU YCNOBUKM, YTO 3Ta CMeCb NPW CTaHLAPTHOM MeTofe
MCNbITaHNA 06/1aaeT TaKoW >Ke 3a[ep>XXKO CamOoBOCMN/IaMEHEHUS, KaK n
nccnefyemoe TonJmMBo.

55. DNeKTpoMarHUTHbIN KnanaH cuctemMa Xon10cToro xoa Kapbroparo
pa npegHa3HayeH ans
1. obneryeHna nycka agsuraTesns
*2. OTKPbIBaHUSA XXNK/epa Nnpuv BKIKOYEeHHOM 3abKUTraHnmn
*3. 3aKpblBaHNSA XXNKepa Mpu BbIK/TKOYEHHOM 3a0KUTaHUN

56. DKOHOMal3epbl NPUHYANTEIbHOINO X00CTOro Xo4a Knaccuduum
pyeTcs crefyrowmm obpasom

*1. C 3NeKTPOHHOWN CUCTEMOIA

*2. C 371eKTPOHHO NMHEBMATNYECKOM CUCTEMOM

3. C rngpaBnnyeckom cCUCcTemMom

57. DKOHOMal3ep KapotopaTopa npegHa3HayeH a1
1. aBTOMaTN4YECKOro Noaaep»KaHnsA 3a4aHHOro Yncia 060poToB ABUraTens
*2. JOMOSTHUTENIbHOro 0b6oraweHnsa roproyert CMec NPY NOSTHOM HaXKa
TUW Ha Nefasib «rasa»
3. AOMNOJSIHNUTENbHOIO O6OralleHNa ropryeit cMecu npu BCeX Moo
YKeHUAX nefjanu «rasa»

58. DKoHOcCTaT Kapb6topaTopa npeAHasHa4veH ans

1. aBTOMATMYeCKOro MnoAfepXXaHnsa 3afaHHOro 4mcna 060poTOB
ABurarens

*2. [OMNOSTHUTENILHOrO  OborawieHna roproyein CMecn nNpu MOJSIHOM
HaXkaTuu Ha nefanb «rasa»

3. JONOMHUTENbHOrO  OborawjeHnUss ropryein cMecu MNpuU BCeX
NONOXEHUAX NefasIn «rasa»

59. YcKopuTenbHbIi HAacoc Kapb6ropaTtopa npeaHasHayveH ans
1. aBTOMAaTMYECKOro NoAAep>KaHWA 3a4aHHOM0 Ync/ia 060pOTOB ABUraTens
*2. ONONIHUTENIbHOro 06oralleHNa roproyet CMeCc NPU Pe3koM Haxka
TUW Ha Nefasib «rasa»
3. AONOTHNTENBHOrO 06OraLleHns roproYyein CMec NpU MakCUMasibHOM
NOMIOXKEeHUWN Nejanu «rasa»

316



60. Bo3ayLuHasa 3ac/nioHKa Kap6topaTopa npefHa3HadyeHa ans
1. aBTOMaTMYeCKOro noAanepXXaHus 3afaHHoro Ymcia 060poToB Asura
Tens
2. [LONO/THUTENLHOIO 060raLleHNs roproYeii CMecu NP Pe3KOM HaxKa
TWW Ha Nefasb «rasa»
*3. oboralleHnsa roptoyein CMecu Npu NycKe Xos1I04HOro ABurarens

61. Kopnyc Bo3ayLlHOro gunbtpa npeaHasHayeHa as
*1. yCTaHOBKN (DUbTPYIOLLETO 3/1EMEHTA
*2. TNYLEeHNA WymMa Ha BIycKe

62. CnaBHas go3upytoLLas cucTeMa Kapbroparopa npeaHasHaveHa s
*1. NPUrOTOB/IEHMS FOPIOYeli CMecK 06eJHEHHOIO COCTaBa Ha OCHOBHbIX
peXnmax paboTbl ABUraTens
2. NPUrOTOB/IEHMS TOPHOYed cMecy 060rallleHHOro CocTaBa Ha OCHOB
HbIX peXXMMax paboTbl ABUraTeNs
3. NPUrOTOBNIEHUS TOPHOYE CTEXMOMETPUYECKOI CMECU Ha OCHOBHbIX
peXnmax paboTbl ABUraTens

63. Maganb «raza» KapobpaTOPHOro Apuratens BO3AeNCTBYET Ha
*1. ApocCenbHYH 3aC/IOHKY

2. BO34YLLUHYO 3aC/IOHKY

3. ApoccenbHY0 U BO3AYLLUHYH 3aC/TOHKN

64. Maganb «rasa» KapbopaTopHOro Asuraresisi BO34eNCTByeT Kpome
[pOCCEeNbHOM 3aC/IOHKM U Ha
*1. YCKOPUTENbHbIA HAcoC, 3KOHOMaii3ep
2. BO3[YLLUHYIO 3aC/IOHKY
3. Urny NonaaBKoBOWM Kamepbl

65. Maganb «rasza» 6eH3VHOBOro BMNPbLICKOBOrO ABuUraTesnsi BO3Ael
CTBYeT Ha
1. aApoccesibHY0 3aCNOHKY
*2. BO34YLUHYH 3aC/IOHKY
3. ApoccenbHY0 U BO3AYLUHYH 3aC/TOHKN

66. Maganb «rasa» 6eH3MHOBOro BMNPbLICKOBOrO ABuUraTesisi BO3AeM
CTBYET KPpOMe BO3/lyLLIHO 3aC/MOHKN 1 Ha
1. ApoccenbHyo 3ac/IOHKY
*2. AaTYNK NOSIOXKEHNSA BO3AYLLIHOM 3aC/TOHKW
3. JjaTYMK MaccoBOro pacxoja Bo3gyxa
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67. Naganb «rasza» An3esibHOro AsuraTesisi BO34eNCTBYeT Ha
1. ApoccenbHYHO 3aC/TIOHKY
2. BO3[JYLLUHYIO 3aC/IOHKY

*3. TON/INBHYHO PENKY

68. TonnmeHasa annapaTypa An3ebHOro AsuraTens COCTOUT U3
1. kap6ropaTopa, BO34YLLIHOro mnbTpa, POPCYHOK M rNyLINTENS
2. BO3[YyLUHOW 3aCNOHKN, TONIMBHOrO 6aka, TON/IMBHOIO hunbTpa
*3. TONAMBHOro 6aka, TonnmeHoro unbtpa, THBA, THHA, dhopcyHoK,
NOAKauYMBaKoLLEro Hacoca, TON/IMBHbIX MarucTpasiein

69. TonnnBHbIe MarucTpann gu3enbLHOro ABuratesia COCTOAT U3
*1.CNMBHbIX TPY60NPOBOAOB

*2. Tpy60nNpoBOA0B HU3KOTO aB/eHUS

*3. TPy60NpoBOAOB BbICOKOIO AaB/ieHNSA

70. TonnuBHas annapatypa O6eH3MHOBOro BMPbLICKOBOro ABurarens
COCTOUT U3
1. kap6ropaTopa, BO34YLLIHOro mnbTpa, POPCYHOK M rNyLINTENS
2. BO3YLLHOW 3aC/IOHKK, TONJ/IMBHOI0 6aka, TON/IMBHOIO huibTpa
*3. TONIMBHOro 6aka, TONJIMBHOIo YU/bTPA, Hacoca, (DOPCYHOK, pamribl,
perynatopa fAasneHus, TOMINBHbIX MarncTpanei

71. 30HA NpeacTaBNsieT coboi
*1. JaTYNK KOHLIeHTpaLmm Kmcnopoaa
2. NOTEHLNOMETP
3. AaTUYMK KOHLEHTpaL MM napoB 6eH3nHa

72. dopcyHKa 6eH31MHOBOIO BMNPbLICKOBOrO ABUraTens npeacrasnser
cobol
1. npeacTtaBnsieT coboii
*2. 3NEeKTPOMarHUTHbIN KanaH
3. MeXaHMYecKui KnanaH

73. [JaTunK geToHauumn npeactaBnseTr cobou
*1. NbE30KPUCTAINYECKYIO NTACTUHY

2. pe3ncTop

3. NOTeHUMOMeTp
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74. CO noTeHUMOMETP MCNONb3YeTCs AN PEryNNPOBKY
*1. YPOBHA KOHLEHTpaUMM OKUCW Yrnepofda B BbIX/IOMHbIX rasax Ha
XO0/10CTOM X0y
2. KONMYeCTBa TOM/IMBA BNPbICKMBAEMOr0 Yepe3 hOPCYyHKY
3. cogepykaHus Kncnopoga O, B BbIX/IOMHbIX rasax

75. JJaTyMK CKOPOCTM OCHOBaH Ha
*1. athpekTe Xonna

2. 3aK0oHe dPapafes

3. noctynarax HbHOTOHa

76. [JaTuynK NosoXKeHNA KO/leHYaToro Basa npuMeHsieTcs B
*1. 6eH3MHOBOM BMNPbLICKOBOM ABurarese

2. AnU3enLHOM ABuUratesne

3. KapbropaTopHOM ABuraresne

77. OwnarHocTtmyeckasi Konogka OGeH3MHOBOIro BMNPbICKOBOroO AsuraTe
na nveet
1. BOCEMb KOHTaKTOB
*2. lecTHagUaTb KOHTaKTOB
3. ABeHaLaTb KOHTAaKTOB

78. KOHTaKT «M>» AMarHOCTUYECKON KOMOAKM OEH3UHOBOMO BMpPbIC
KOBOrO ABuraTtesnid CoefuHeH C
1. «maccom»
*2. KaHa/10M BblJavu MHhopMaLmu
3. KaHa/1oM ynpaB/ieHUss 6eH30HacocoM

79. KOHTaKT «G» AMarHoCTUYeCcKOn KOMoaKM OGEeH3MHOBOIo BMpbIC
KOBOIO ABuratesid CoeguHeH C
1. «maccomn»
2. KaHa/10M BblAaun nHJopmaLmm
*3. KaHa/10M ynpasneHns 6eH30HacoCoM

80. KOHTaKT «A» AMarHOCTUYECKON KONoAKN OGEH3UHOBOrO BMpbIC
KOBOrO ABuratenid CoefuHeH C
*1. «Maccom»
2. KaHaJ10M Bblgaym nHgopmaumnm
3. KaHa/1oM ynpaB/ieHUss 6eH30HacoCcoM
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81. KOHTaKT «B» AnarHOCTUYeCKOW KONoAKM 6GEeH3MHOBOIO BMPbIC
KOBOro ABuraTensa coefuiHeH C
1. «maccomn»
*2. KaHa/I0M nojayn onarHocTrn4eckoro curHana Ha 9bY
3. KaHa/10M ynpas/ieHnUst 6eH30HacoCoM

82. KaTa/MTuyecKuii HelTpann3aTop B CBOEM COCTaBe MMEET Ccfe
Ayouime XMMNYeCcKne anemeTbl
1. yrnepof, KpemMHuiA, cepebpo, 30/10T0
*2. NNaTtuHy, 30/10TO, CBUHEL,
.3. NNaTuHy, nannagnii, poanii

83. lNnatnHa KaTa/IMTUYECKOro HenTpanm3aTopa
1. BOCCTaHaB/NMBaET OKUCh a30Ta B a30T

*2. OKUC/ISET Yr1eBo40poAbl B BOASHOW Nap

*3. OKUC/IAET OKWUCh Yrneposa B ABYOKUCH Yriepoja

84. Mannagnin KaTaIMTUYECKOr0 HeMTpanmsartopa
1. BOCCTaHaB/NMBAET OKUCb a30Ta B a30T

*2. OKUCNSAET YrneBoAopoabl B BOAAHOW nap

*3. OKMCNAET OKUCh YI/ieposa B ABYOKUCH Yriepoa

85. Poanin KaTannTn4eckoro HerTpannsaropa
*1. BocCTaHaB/IMBaeT OKUCb a30Ta B a30T

2. OKUCNISIET YrNeBOAOPOAbI B BOASAHOM nap

3. OKUCNAET OKUCb YI/1epoaa B ABYOKUCH

86. TonnmBHasa annapatypa 6GeH3MHOBOro BMPbICKOBOro ABurarens
npogo/mKkaetT paboTtartb B c/ydae Bbixoga M3 cTposa (notepu paboTto
CcnocobHoCTN)

1. BCex gaT4ynMKoB

2. laTyMKa geToHaumm

*3. BCeX AAaTYMKOB, KPOME AaTUMKa NOSTOXKEHUSA KOJIeHBaU1a

87. Mo pacnonoXeHnto hOPCYHOK GEH3VHOBbLIN BNPbLICKOBOM ABUra
TeNb ObIBaeT

*1. C HEMOCPEACTBEHHbIM BMPbLICKOM

*2. C pacnpeaeneHHbIM BrPbICKOM

*3. OJHOBPEMEHHO 1 C HEMOCPELCTBEHHLIM BNPLICKOM W C pacrpegeneH
HbIM BMPbLICKOM
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88. o KonnyecTBy ()OPCYHOK OGEH3UHOBLIN BMNPLICKOBLIA ABUraTe b
ObiBaeT

*1. C 0AHOTOYEYHbIM BMNPbLICKOM

*2.C MHOrOTOYEYHbLIM BMNPLICKOM

89. B TexHnuecKkoi nutepatype 6GEeH31HOBbIV BNPbLICKOBbLI ABUraTe b
TaK>Xe Ha3bIBaloT
*1. NHXXeKTOPHbIM
2. IKEKTOPHbIM

90. Kap6topaTopHble ABuratesiv CHATbI C NPOM3BOACTBA U3 3a
1. [OPOroBU3HbLI

*2. HeBO3MOXXHOCTU COBI0AEHMA 3KONOTMYECKUX HOPM
3. HU3KOM HafieX>KHOCTM KapbropaTtopos

91.C,H,, 310
1. nponaH
*2. 6yTaH
3. MeTaH

92. Onpegennte PyHAaMeHTasIbHOE MOHATME TEPMUNHA «OTKa3» CUCTE
Mbl MUTaHNA ra3o06a/1/T0HHOro aBTOMOGUNA:
1. nonomka arperaTa UM aBTOMOOMNA B LIENOM;
2. npeaenbHbIA U3HOC AeTanu;
*3. HapyLleHne paboToCnoCOBHOCTU 3/1EMEHTA CUCTEMbI MUTAHMA ra3o
6a/1/TOHHOro0 aBTOMOOUNSA;
4. N3MEeHeHMe reoMmeTPUYEecKom )opmbl AeTanw;
5. CTapeHue

93. B Kakoil TeXHO/IOrMYecKolr nocnefoBaTe/lbHOCTU BbINOMHAKOTCS
paboTbl N0 TO ra3o6an/10HHbIX aBTOMOGUEIA:
1. yBOpOUYHO MOEYHbIe, PEryMpPoBOYHbIE, KPENeXXHbIe, CMa304HbIe;
2. y60pOYHO MOEeYHble, CMa304Hble, ANArHOCTUYECKUE, KPenexHble,
PerynMpoBOYHbIE;
*3. yO0POYHO MOEYHble, ANArHOCTMYECKMe, KpPEMeXHble, Perynampo
BOYHbIE, CMA304HbI€;
4. cMa304Hble, KpereXXHble, peryimpoBoYHbIe;
5. ANarHoCTn4ecKme, peryiMpoBoYHble, CMa3oyHble
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94. Kakoi metog noarotoBku ABC razobainoHHbIX aBTOMOOUNEN K
NYCKYy npegnoytuTenieH ans KpynHbixX ATT1:
1. BOgONOAOrpes;
*2. BO34yX0MNOA0rpeB;
3. 3NEKTPONOAOrPeEB;
4. NH(PpaKpacHbIMM ra3oBbIMWN FrOpesiKaMmu;
5. Naponoforpes.

95. Ha Kakmx noctax 3arnpeLlieHo NpoBOAUTb TEXHUYECKNE BO3AEN
CTBMSA ra3obalIoHHbIM aBTOMOOW/ISAM, C CUCTeMaMW NuTaHusa, pabo
TalLWUMN Ha CKMKeHHOM HedpTAaHoM rase (THC):

1. HanosIbHOM NOCTY, 060PYyA0BaHHbIM BEHTU/IALNOHHbLIM 30HTOM,;
2. Hano/1IbHOM MOCTY;
3. Ha MOABLEMHUKE;
4. Ha acTaKkagg;
*5. Ha OCMOTPOBOW KaHaBe

96. AnbTepHaTnBHbIE TOMMBA NOAPA3AENAIOTCA Ha C/lefyroLLme rpynmbl:
*1. KOMMepUecKas
*2. nepcneKTnBHas
*3. NnpobnemMmHas
4. CNMHTETUYeCKas

97. K KOMMepUecKoW rpynne anbTepHATUBHbIX TOMNIMB OTHOCUTCS:
*1. KOMNPUMUPOBaHHbIN (CXKaTbIA) NPUPOAHbINA ras
*2. ra3 CKMKEHHbI He(PTAHOW
*3. CNUPTbI B KA4YeCcTBe [06aBOK K 6eH31HaM
4. KaMeHHbIN Yrosb

98. K nepcneKTUBHON rpynne anbTepHaTUBHbIX TONNB OTHOCUTCS:
*1. CKVM>KEHHbIN MeTaH
*2. cnupTel
*3. aTaHoN
*4, meTaHoN
*5. Bogopos
*6. buoras
7. KAMEHHBbI Yrosb

99. K npo6aemMHo rpynne anbTepHATUBHbIX TOMN/IMB OTHOCUTCS:
1. OKMXKEHHbIN MPUPOAHbINA ra3
*2. 3hmpsl
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3. cnnpThbI
4. 3TaHonN
*5. METa/110CYyCNEH3UN
6. BOAOPOA,
*7.B0A0 6GEH3NHOBbIE 3MY/1bCUN
8. KaMeHHbI1 yronb

100. o cBOMM IU3MKO XMMMUYECKMM CBOIMCTBAM MeTaH
1. TAKenee Bo3ayxa
*2. nerye Bo3gyxa

101. I'o cBOMM IU3MKO XMMMUYECKMM CBOIMCTBAM MeTaH
1.>kenToro uBeTa
2. 6enoro ugeTta

*3. He MeeT LBeTa

102. Mo cBOUM (h1M3NKO XMMMUYECKNM CBOCTBaM MeTaH

*1. 6e3 3amnaxa
2. UMeeT 3anax
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