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ra3opaclpeJe/IeHIIs, TaK 1 O IIOCJIEJ0OBATEILHOCTU U JUINTEIILHOCTHU IIPOTEKaAHM
IPOIIECCOB B T€UCHIIE paboUuero IUKIIa JBUTaTeIL.

B touke A (puc. 5.7) ¢ onepeKeHNEM 4, OTKpBEIBae€TCS BIIyCKHOMI KJIallaH,
KOTOPHIII 3aKphIBAETCS B TOUKE B ¢ 3ama3piBaHUEM @,. TakuM 0Opa3oM, BIIYCK
cooTBeTCTBYET HE 180° moBopoTa KoJIeHUaTOTro Baia, a 180° +@; +q,.

C Touku B HaunHaeTcd cxxatue, KOTOpoe 3akaHuuBaeTcs B Touke C. OT
ToukH C 10 Toyknu D B HUIMHAPE UAET IPOIECcC TOPEeHN (TaKT paCIINPEeHIs ).

B Touke D OTKpEIBAE€TCS BHIITY CKHOI KJIallaH M HAUMHAETCSA OUMCTKA
[[UJINH/Ipa, KOTOpas B OCHOBHOM 3aBEpIIAETCsI K TOUKE A, KOTJla B IIIUIUH/AP
HAUMHAET IIOCTYIIaTh CBEXKNUII 3apsi[. [ [0JTHOCTHIO OUNCTKa IIINHAPA
3akaH4YMBaeTcd B Touke E. Takum oOpa3oM, BEIITYCKHOM KJIallaH OTKPBIBAETCS C
OIIEPEKEHUEM (P31 3aKPBIBAETCS € 3alla3IblBAHUEM (05, HAXOJICh B OTKPBLITOM
COCTOSIHIU IIEPUOJ, COOTBETCTBYIOIINI [IOBOPOTY KOJIEHUATOTO Bajia Ha yroi 180°
+ Q3+ Ps.

BIryckHOII KJ1allaH B JIBUTATEIISIX BHYTPEHHETO CTOpPaHNs OTKPLIBAETCS C
onepexenueM 3 — 31, a 3akpuiBaeTcs ¢ 3amasguiBanneM 30 — 85°.

BHIIIyCKHOI KJIallaH OTKPEIBAaeTCA ¢ oepexeHueM 45...70 rpaaycoB 1
3aKPHIBAETCA € 3ama3blBaHuEM 8...47°.

AHanuz auarpaMMbl ra3opacIlpejee s IoKa3ksIBaeT, 4yTo B cekTope A—E
(yroi @,+@,) OMHOBPEMEHHO OTKPHITHI KaK BITyCKHOII, TaK 1 BLIITYCKHOII
KJlalaHbl. Takoe COCTOSHIE Ha3LIBAIOT IIEPEKPLITUEM KilallaHOB. Bereacrrue
KpaTKOBPEMEHHOCTH MEepeKPLITII KJIallaHOB OTpaOOTaBIINE a3kl HE TOILKO HE
[TOIIafak0T BO BIIYCKHOM KaHaJl, HO JaXKe YIyUIIarOT HAIlOJIHEHUE I[IIJINH/Ipa 3a
cueT 3(dekTa 1mogcacklBaHU.

Da3kl razopacnpeIee s 3aBUCAT OT IPodUIIel KyJIadKoB, IIPUBOJISAIINIX B
JIEIICTBIE BIIY CKHBIE U BBIINTYCKHBIE KJIallaHbl. J[marpaMma razopacrupeieyieHNs
3aBUCHUT OT B3aNMHOTO PaCIIOJIOKEHUS KYJIaUKOB BIIYCKHBIX U BBIIIY CKHBIX
KJIallaHOB KaXXJOTO IIJINHIpA.

B mporecce skcrlyaTanuy aBTOMOOIIIEN HEOOXO MO CJISIUTh 34
IpaBIJILHOI YCTaHOBKOM (paz razopacmnpeeneHmns. OHa oOecIIeUnBaeTCs
COBMEIEHIEM CIIENIAJIbHBEIX METOK Ha MIKUBAaX PacCIpeIEINTEIILHOTO 1
KOJIEHUYATOTO BaJIOB I COOTBETCTRBYIOINX METOK Ha JBUTATEIIE I COBMENEHIEM
METOK Ha IIECTEePHIX IIPUBOJIA.

[TocTosHCTRBO (pa3 razopaclpeaesieHIs COXpaHIeTCs TOJIBKO IIPH
COOIMOEHUN PEryINPYEMBIX TEIUIOBLIX 3a30POB B ra3opaclpe/IeIUTeILHOM
MexaHmn3me. [Ipu yBenmdeHnn 3a30poB IIPOA0DKUTEILHOCTE OTKPBITUS KJlallaHORB
YMEHBIIIAETCS, a IPU YMEHBIIIEHNN VBEIINUNBAETCS.

5.9. YcrpoiicTBa aj1a nzMmeHeHus ¢as razopacnpegeeHHs
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[IepeKpLITUE KJIallaHOB B palione BMT, moToMy 4TO MOIIHOCTL B HAaHOOJIBIIEI
CTEIICHU 3aBUCUT OT MaKCUMAaJIbHO BO3MOXHOI'0 KOJINYECTRA TOPIOUEIT CMECH,
[onajaroeil B IIUIMH/IP 3a KOPOTKOE BpeMs, HO UEM BHIIIIE YaCTOTa BpaIleHIs
KOJIEHYATOT'0 Baja, TEM MEHBIIE OTBOJUMOE Ha 3TO BpeMs. C Apyroil CTOPOHEI, IIpU
MaJlbIX 000pOTax, Korjla He TpeOyeTcs MaKCMalIbHas MOITHOCTh, JIYUIIle, KOT/ia Yo
[IepeKpBITUS ONN30K K HyIF0. HeOobioe mwin HyIeBo€ NepeKPhITHE KIIallaHOB
3aCTaBIISET ABUTAaTENIb OOJIE€ Uy TKO pearunpoBaTh Ha N3MEHEHNE ITOJI0KECHILT
meJaln «ra3a», 4To O4YeHb BajKHO IIPHU ABIDKEHHH aBTOMOOIIII B TPAHCIIOPTHOM
IIOTOKE.

IIepBBIE yCTpOIiCTBA 0OECIIEUNBAIIN IIPOCTOE IIEPEKIIFOUEHIIE B JIBa
IIOJIOKEHI, 0OECII€UNBasl OQUH YOI HEPEKPBITUSI 411 MaJIbIX 00O0POTOB
IBUTATENIA, a APYTOol — JUIA BEICOKIIX 0OOPOTOB U HAIPy3KU. DTOTO OBLIIO JOCTATOUHO
JIJIA TOTO, YTOOBI 00€CTIEUNTh XOPOIINUI IIyCK, JJOCTATOUHKII KPY TSI MOMEHT IIPH
CPaBHUTEIILHO MaJlbIX 000pOTax I Harpy3Kax JBUTATElId I BO3MOXKHOCTh
JIOCTIKEHNS OOJIBIION MOITHOCTH IIPH BEICOKIX 000poTax. IlocTeneHHo Oblm
pazpaboTaHBI YCTPOIICTBA , KOTOPBIE MOTJIN N3MEHATE (ba3kl raz0opaclpeesICHIs BO
BCEM JUalla30He 00OOPOTOB ABUraTENId, & HEKOTOPEIE IIPON3BOAUTEIIN, TAKUE KakK
BMW, Hauanmn u3MeHATh (pa3bl OTKPLITUSA-3aKPEITH BEIITY CKHEIX KIIAIIaHOB, B
OCHOBHOM JIJI51 TOT'O, YTOOKLI CHI3UTEL BEIOPOCHI BPEIHBLIX BEIMIECTB. CEeroIHsA
n3MeHsgeMble (pazbl razopacipeaeneaud VIVT (Variable Inlet Valve Timing) cramm
OOIENPUHATHEIMI U IO SBIUIC LEJILIH PsJT JABUTaTENE, 000pyJOBaHHEIX CHCTEMOIT
M3MEHEeHI (a3 razopacipeieNIEHII BO BCEM JUAIlaz0HE.

B Hauyasne 1990-X IT. NOABUINCE JBUTATEIN C ABTOMAaTHUECKIMU
YCTPOIICTRBaMI QI I3MEHEHIA (pa3 razopacrpeaeicHst. OOBMMHO B IIPUBOJHOM ITKHBE
(I 3Be3/I0UKe) pacpeIeNINTEIILHOTO Bajla BITyCKHEIX KJIAIIAHOB pa3zMeIaeTcs
CIIEIaJIbHOE YCTPOICTBO, KOTOPOE NMEET I'MAPaBIIMUECKII IIPHBOJ OT CMa30YHOI
CUCTEMEI JBUTATEIS 1 MOXKET IIOBOPAUNBATE paclpeAeINTeIbHbBII BaJl
OTHOCUTEJILHO NPHUBOJHOI 3BE3I0UKH (IIKNBA) H, CIIEI0BATEIFHO, OTHOCUTEIILHO
KOJIEHYaTOTO BaJla.

OIeKTpOHHAasd CUCTEMa peryJInpoBaHMs (pa3 razopacipegelIeHIs, HallpuMep,
cuctemMa VV'T ( Variable Valve Timing ), npenHazHaueHa JJIs H3MEHEHIL
IOJIOKEHIS pacIpeleINTEeILHOTO Bajla OTHOCUTEJILHO €ro IIepBOHAYAILHOIO
COCTOSIHUS B 3aBUCHMOCTHU OT PEKNUMaA pabOTHI JBUTATEIIA, T.€. JJISI OIITUMUI3AI[IU
¢a3 razopacnpeneeH Ipu paboTe ABUraTelNsI Ha peKUMe XO0JIOCTOTO X0/a,
MAaKCHMAaJILHOTO KPYTSIIero MOMEHTa M MaKCHMAaJIbHOM MOITHOCTH. DaKTHUYEeCKU
JTaHHAS CICTEMA II03BOJIIET PETYJINPOBATE YIOJI IIOBOPOTA PpaCIIpeeINTEILHOTO
BaJla BITyCKHBIX KJIaIIlaHOB ( IJIM pacIIpe/IeIUTeIbHEIX BaJIOB BIIYCKHBIX U
BBIIIYCKHBIX KJIaIlaHOB ) B Jnamna3oHe 40° [0 yIJIy IOBOpOTa KOJIIEHUaTOTO Balla 1
yCTaHaBJIMBAaTh (Pa3kbl razopacipeesieHIs, OIITIMAILHO COOTBETCTRYIOIUE
KajXJIOMy pEXKUMYy paOOTHI ABUraTEIISA, YTO 0OecCIeUnBaeT YBEIMUSCHNUE KPYTAIIEro
MOMEHTAa JBUTATEIs MpH JEOOO YacTOTE BpallleHIII KOJIEHYAaTOTrO BaJa,
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Cucrema VVT (puc.5.8 ) BKIrO4aeT B ceOs CIISIYIONIIE 3JIEMEHTHI:
pacIpeaeINTENbLHBIN Ball BIIYCKHBIX KJIallaHOB |, pacIpeAeIUTELHEII BaJl
BBIITYCKHBIX KJIAIIAHOB 2, KOPITYC 3 MEXaHI3Ma ra3opaclipe esIeHIs,
IIAPOYIIpaBIIEeMYIO My (PTY 4 IIOBOPOTa pacCIpeqeINTEIILHOIO Bajla BITYCKHBIX
KJIaIIaHOB, THAPOYIIPABIIIEMYIO MY (PTY 5 IIOBOPOTA pacHpeeIUTeIILHOTO Balla
BBIITYCKHBIX KJIAIIAHOB, AJIEKTPOTUIPAaBINUECKUI KilallaH 6 YIIpaBIICHM
[IOBOPOTOM pPacIpeIEINTEILHOIO Bajla BIIy CKHBIX KJIaIlaHOB,
SIEKTPOrUAPaBINMUECKNN KlallaH 7 YIIpaBJIeHU IIOBOPOTOM pacHpEaeIUTEIILHOTO
BaJla BBIIIYCKHBLIX KJIAIIaHOB, JaTUUK 8 IIOJIOKEHUS PacIpeaeINTEILHOTO Bajia
BIIYCKHBIX KJIAIIaHOB, JIaTUNK 9 IIOJIOKEHUS PaCIIPEIENINTEILHOIO Bajla
BBIITY CKHBIX KJIallaHOB, MacJIsAHBIN Hacoc 10.

Kopryc MexaHn3Ma razopaclpe/ieyiCHId YCTaHaBINBAETCA Ha T'OJIOBKE
OJI0Ka IMUJINHPOR JBUTATENIA. BHYTpH KOpITyca pa3MelleHbl KaHalIkl 471 [I0JBOo/Ia

II OTBOJIa MacJjia K THAPOYIIPaBIIEMEIM My (bTaM IIOBOPOTa 000X
pacIpeeInTeIbHBIX BaJIOB.
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OT garduKa NoNnoXeHnA Koned4YaTtoro sana

OT gaTyWKa mMaccoBOro pacxoga eoagyxa

OT JaTyuKa TemMnepaTtypbl oxnaxaallen XuaKkocTm
OT AaryMKa NoONoXeHWR ApPocCensHOW 3aCNOHKK

0)

Puc.5.8. OnekTpoHHas CUCTEMA PETYJINPOBaHUA (a3 ra3opacipe/ e ICHI:
a) KOHCTPYKTUBHAs cxeMa;, 0) cxema pabOThI

B 1ernom snekTpoHHAas CICTEMa pPeryInpoBaHIsg (a3 razopacipe/ieIeHI
paboTaeT ciIeayIomIIM 00pazoM.

IIo currasnam JaTUMKOB IIOJIOKEHII KOJIEHUATOT'O Bajla, MaCCOBOI'O pacxoa
BO3JlyXa, TEMIIEpATYPhI OXJIaKIArOIEN JKUJIKOCTH 1 IIOJIOKEHUA JPOCCEIBLHOMN
3aCJIOHKU 3JISKTPOHHEBII OJIOK YIIpaBJIEHN JBUTAaTEIIEM II0ACUNTEIBAET
OIITUMAJIbHEIE (Pa3kl razopacipeeeHns 1 JTJFORIX peXIMOB paOOThl JBUTATEId
I II0JaeT COOTBETCTBYIOIIYVEO KOMAaH/IY 3JEKTPOTUAPaBINUECKOMY KJIallaHy.

[ IoMuMO 3TOr0, Ha OCHOBAHNU CUTHAJIOB, IIOJIYUEHHBIX OT JATUNKOB IOJIOXKEHM S
KOJIEHYATOr'0 I pacIpede/IUTEILHBIX BaJIOB, JIEKTPOHHBIN OJIOK YIIpaBICHI
ycTaHaBIHBaeT QakTuueckue (azbl razopacupeaerieHns, yeM 00ecIIeunBaeTC s
oOpaTHas CBS3b B PEryINpoBaHUs (a3.

[Ioy4unB KOMaHIy OT AIEKTPOHHOTO OJIOKa YIIpaBIICHN,
AIEKTPOrNAPaBINMUECKNN KIIallaH IIEpepaclpeiesisaeT JBIKEHIE [TIOCTYIIAIOIIETO B
HETO M0/ JJABJIEHNEM Macjla NI B KaHaJl OIIEPEKEHMS, IUIN B KaHAaJI 3alla3 /bl BaHIA
OTKPBLITHUS KJIAIIAHOB, [I0 KOTOPLIM OHO IIOCTYIIAE€T B COOTBETCTRYIOIINE IOJIOCTH
TIAPOYHPABIIEMON MYy (PThI, POTOP KOTOPOI IIOBOPAUYNBAETCS B TY MJIN NHYIO
CTOPOHY, 00eCIIEUNBasl TEM CAMBLIM IIOBOPOT pacIIpeeINTEILHOTO Bajla I, Kak
CIIeJICTBUE, IIJIABHOE N3MEHEHNE (pa3 razopacrpegelIeHIsL

B HexkoTophIX | PM nmeercss BO3MOKHOCTEL OTKIIFOUATh OJINH 13 BITYCKHBIX
KJIaIlaHOB B Ka)KJIOM IIMJINHAPE. Takoe YCTPOUCTBO UCIIONIB3YETCI KOMIIaHIEN
Honda B BeicokohopcupoBanHoM apurartene CVT. 3meck He oOecieunBaeTCs
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AJbTepHATHUBHOII pa3pabOTKOIL, BIIEPBBIE NCIIOJIL30BaBIIelica gpupmoii Toyota,
a celmac MUPOKO MPUMEHIEMON B IBUTATEIAX C ABYMS BIIYCKHBIMU KJIallaHaMI Ha
IIIJIMHJIP, CTAJIO IIPOCTOE 3aKPBITHE OJJHOIO U3 BIIYCKHBEIX HATPYOKOB C IIOMOIIBEO
aBTOMATUYECKH YIIPARIISIEMOII 3acJIOHKH. OOBIYHO JBa BIIYCKHEIX aTpyOKa NMEIOT
pPa3HYIO (POPMY: OJINH, KOTOPHII BCET/[a OCTAETCS OTKPLITHIM, IMeEET (PopMy, KOTOpas
oOecneunBaeT TypOyIN3aIliiO TOPIOYEl CMECH B KaMepe CropaHms, YTOORI CO34aTh
XOPOIIIO IEPEMEITAHHBIN IIOTOK, HEOOXOAIMEII pad0Te JBUTaTEILI Ha MaJIbIX 000pOTax,
I IPYTOIl, KOPOTKUIT IpsAMOIl HaTPyOOK, OTKPBIBAIOIIUIICS IIPU BRICOKIX 000pOTax U
Harpyske oOecreunBaeT MakCHUMaIbHO BO3MOXKHOE HAIIOJIHEHIE IIUINH/IPOB .

Puc. 5.9. Cxema MexaHN3Ma IIOCTOSHHOTO N3MEHEHIIT JJINHEI BIIYCKHOTO
TpyOompoBoJa ABurarensa Mercedes
JIBUraTenm, NMEroIIe YCTPOIICcTBAa TAKOT0 TUIIA, IOy YT Ha3BaHUE
JIBUTATENEH ¢ M3MEHIeMOIl JJIMHOM BITy CKHBIX TPYOOIIpoBoAOB. bolee ciioHEIe
CHCTEMBI MOTYT IIOCTOSIHHO U IUIABHO M3MEHSTE JJINHY BIIYCKHBIX TPYOOIIPOBOJIOB.
Takyro cuctemMy NpUMEHSIOT Ha HEKOTOPHIX JBuratensx BMW (puc. 9).
IIepcriekTUBHBIMU KOHCTpYKIIsAMU [ PM GBILrOTCS MeXaHN3MEL O€3
pacIpeaeIuTeIFHOTO Bajla, B KOTOPEIX KJIAallaHbl YIIPABIISIOTCS NHAUBIAYaJIbHEIMI
YCTPOICTBAMHU C IIOMOIILIO AIIEKTPOMATHUTHEIX COIIEHONIORB. Mcronp3oBaHme
TaKOI TEXHHKU JA€T BO3MOKHOCTh NHAUBHIIY AJIbHOT'O KOHTPOJII 3a pabOTOil
KaXxJoro kiamnaHa. [Ipu 5ToM MOXHO HE TOJILKO ONTHMAJIBLHO YIIPaBILITE BpEMEHEM
OTKPBITHA KaXkKJOT0 KJlallaHa 1 0OecIIeunBaTh IIOJIyYeHIE MaKCHMaJIbHEIX
MOIITHOCTH IWIN KPYTAIIEr0 MOMEHTA, HO 1 OTKIIFOUATh HEKOTOPHIE IIIJINH/IPEI
IIOJTHOCTBIO WJIHM IIepEBOAUTEh X Ha MaJIyIO Harpysky i Oosee 3pPpekTHRHOI
PabOThI OCTANIBLHEIX IIIMHAPOB. MOKHO NEPEBOJUTE JBUTATEIbL B PEIKIM
KOMIIpECcCcOpa, pa3rpysxkas, TakuM oOpazomM, TOpMO3a, 1, BO3MOXKHO, 3aIiacas 4acThb
SHEPTUU IPH CIYCKE ¢ BO3BLIIMEHHOCTHU (pekyIiepalis). Ho rimaBHOe IpenMyIecTBO
ATOII CUCTEMEI 3aKIIFOUAETCSA B TOM, UTO BpeMs I CTEIIEHb OTKPBITHI KIIAIIaHOB B
TEO00IT MOMEHT BPEMEHU MOTYT OBITh ONITUMANIbLHBIMU JJI1 PaOOTHI JIBUTATENIA IIPH
JTAaHHBIX YCJIOBILIX JBIDKEHII. CEroJiHs ViK€ CO3JaHbl TaKHNE SKCIIEPIMEHTAJIbHEIE
cucteMsl (puc. 10) ¢ xopormeil 3¢ peKTUBHOCTEIO AeiiCTBIA (YMEHBIIEHO
an%ﬂﬁﬂ&ﬁ%?ﬁﬁm Oro, KOHCTPYKITIS CAaMOTO JBUTATE LI
CepTudukar: ~12000002A633E30113AD425FB50002000002A6 (HBIIT IIPUBOJ, — L€, 3yOYaThle pEMHIL,
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Ha IIYTH K HIIHNPOKOMY IIPIMCHCHIIIO Td KITX «Oec KYJIQHKOBBIX» KJIdlld HHBIX
MCXAHII3MOB.

Puc. 5.10. IIpuBojg kiIaIllaHOB ra30pacOpeAe/NTEIbHOI0 MEXaHI3Ma ¢ IIOMOIIBIO
COJIEHONJOB AJIeKkTpoMarHuToB (Renault)
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JJABOPATOPHAS PABOTA Ne 4

Tema: V3yuenue ycTpolicTBa 1 pabOTEI CUCTEMEBI ITNTAHUS KapOOpPaTOPHEIX
OCH3UMHOBBIX JIBUTaTENCH

Ileab padoThI: 3aKpEIUTL TEOPETHUECKIE 3HAHUS I10 YCTPOMCTBY U padoTe
CUCTEMEI IINTAaHNS KapOOpaTOPHBIX OEH3MHOBBIX JBUTraTENIeH

3HATH:

1)Buanl 11 TUILEI aBTOMOOIIIL HEIX SHEPTETUUECKNX YCTAaHOBOK;

2)OCHOBHEIE KOHCTPYKTHBHEIE PEIICHIIS S HEPTETHUSCKUX YCTaHOROK,

3)HazHaueHNe, YCTPONMCTBO M MNPHHIIUIILI JSHCTBUS MEXaHU3MOB U CHCTEM
JIBUraTelell BHYTPEHHEro CropaHIl aRTOMOOWIICH, HX MPUHIUNINAILHBIE
KOMIIOHOBOUHEIE CXEMBEL,

4)paboune mpolecchl M IOKazaTenn paOOThHl MOPIITHEBHIX JIBUTATEJICH
BHYTPEHHETrO CrOpaHUs;

S)TeHAeHIIMN W  HaIpaBJIEHUS pa3BUTHS KOHCTPYKIIMII  JBHraTeleil
BHYTPEHHETO  CropaHms, JHKTYEMBIE COBPEMEHHBIMI  TpeOOBaHUAMHU K
ABTOMOOIIISIM,

YMeTh:

1)BEIONpaTE ONTUMAILHBEIN BUJ JBHraTelell BHYTPEHHErO CrOpaHMUS O
ABTOMOOWJIA, YUNTHIBasg cHoeruduueckne YCJIOBUS SKCIUIyaTal[Id aBTOMOONII,
COBPEMEHHBIE »AKCIUIYaTAaIllMOHHBIE M SKOJIOTHYecKHe TpeOOBaHUSA, a TakKxke
TpeOoBaHMIg O€30IIaCHOCTI,

2)caMOCTOSTENIbHO OCBalBaTh HOBBIE KOHCTPYKIIMU  aBTOMOOIJILHBIX
IBUTATENEI, NX MEXaHU3MEI I CICTEMEI,

J)orieHIBaTh TEXHUYECKUII YPOBREHb KOHCTPYKIIMU TEIIIOBEIX ABUTATEICH U
KOMOMHHIPOBAHHEIX CIUIOBEIX YCTAaHOBOK aBTOMOOMIICH

4)oCcyIecTBIATL KOHTPOJIbL COCTOSHUS JBUTraTelell BHYTPEHHEro CropaHus

Teopernueckas yacTb: CM. IIPWIOKEHNE | .
Oo6opyagoBaHHe H MAaTepPHAJIbI

Paszpes apuratens 3M3-402

Paspes asurartens MeM?3 - 968.

Crtennnel: «Cucrtema nuranmsga asuratenas 3UJI-131», «Cuctema mnuTaHIg
nBuratess 3M3-402», «KapOropatop K-1261".

Yanmel cucteMmbl nutaHusg: «KapOropatop K-126I», «beHzoHacoc BUraTesid
BA3-2107», « PDIILTPp TOHKON OUNCTKN ABUTraTessa 3M3-402».
IInakatel: «J[Buratems 3M3 — 402», «JIBuratens BA3-2107», «Jlsurarems BAS —

2110», «Cuctema nurtanuda gpuratersi BA3-2110»

NOKYMEHT NMOAMCAH cT:  CM. HHCTPYKTa)X II0 TEXHUKE
3NEKTPOHHOW NOOMUCLIO ] -
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|. M3yuuThk oO1iee yCTpOICTBO U pabOTy CUCTEMBI IINTAHUSA KapOOpPaTOPHBIX
OCH3MHOBEIX JBUTAaTENEII.

2. MI3y4uts yCcTpolicTBO kapOropaTopa.

3. M3y4uTh yCTPOICTRO TOIIMBHOTO Oaka, TOINITMBHEIX 11 BO3AYIIHOIO (PIILTPOR,
TOIUIMBHOI'O HAacOCa, BIIyCKHOI'O 1 BBEIITYCKHOTI'O TPyOONPOBOAOBR U TIIYIINTEIL.

Coaep:xaHue 0TUETA

1. BeruepTUTh cxeMy I OIIHcaTh paboTy CUCTEMBI ITUTAHIS OSH3MHOBBIX
KapOIOpaTOPHEIX JBUTATENICIT.

2. BeIuepTUTL CXEMy U OIIMCAThL paboTy IpocTeiimero kapOropaTopa.

3. BRIUEpPTUTH CXEeMY I OIINCaTh pabOTy IVIAaBHOTO JO3UPYIOIIEr0 YCTPOIicTBa
KapOropaTopa.

4. BeluepTUTh cXeMy U omnmcaTh paboTy KoHOMaiizepa kapOropaTopa.

5. BEIUEpPTUTE CXeMY I OIIHICATh PabOTy CUCTEMBI XOJIOCTOI0O X04a KapOropaTopa.
6. BRIUepTUTE CXeMy I OIIMCaTh paboOTy yCKOPHUTEILHOTO Hacoca KapOropaTopa.
7. Onucath yeTpoiicTBO 1 paboTy TOIJIMBHOT'O Hacoca.

8. OnmcaTh yCTpOICTBO U pabOTy TOIUTUBHOI'O (PHJILTPa TOHKOII OUMCTKI.

9. Onucatk ycTpoHCTBO 1 pabOTy BO3AYIIHOTO (PUIILTpaA.

10. OmmcaTe yCTPOIICTRBO U pabOTy TITYIIUTEIA.

11. CocTtaBuThL 0TUeT O paboTe B COOTBETCTBUU C IL.IL. 1 — 10, 1aThb OTBETHI Ha
KOHTPOJILHEIE BOIIPOCHI.

KoHTpoJ/ibHbIe BOIIPOCHI:
l. M3 kakMX y3JI0B COCTOUT CHUCTEMAa MUTAHII OEH3MHOBEIX KapOrOpaTOpHBIX
IBUTaTENen?
2. KaxoBo HazHaueHUe KapOropaTopa U U3 KaKUX CUCTEM U YCTPOIICTB OH COCTOUT?
3. IloueMy KOHCTPYKIII KapOropaTopa He OrpaHIMUNBAETCS €ro IIPOCTEHIII M
BIJIOM?
4. ]l gero npegHazHadeHHBI ITIABHOE JO3UPYIOIIEE YCTPOIMCTBO, 3KOHOMAI3ED,
CHCTEMa XOJIOCTOT'O X0/Jla, YCKOPUTEIILHBIN HACOC U IIy CKOBOE YCTPOMCTRO
KapOropaTopa?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[IPUJIOXEHHME 1 x maGopatopHoii padoTe Ne 4

6.1.CHCTEMA IINTAHUSA KAPEIOPATOPHEIX IBUT'ATEJIEN

6.1.1. KoHcTpyKMsa ¥ padoTa cMcTeMbI MUTAHUS

CucreMa NUTaHUA KapOOpaTOPHOTO ABUTATEII CIIy KUT AJI IPUTOTORICHN
TOPIOYEI CMECH, COCTOSAMEHN U3 ITapOB TOILUINBA U BO3/yXa, II0JJa4Ull €€ B I[UINH/PEI
JIBHUTATENIA, a TaKXKe YIaJICHIS I3 IUINHAPOB 0TpabOoTaRIMINX ra3oB. Ha pazImiHeIX
pekxnmax padbOTHI JBUraTeNsd KOJIMYECTRBO U KaUECTBO F'OPHOUE CMECH JOJIKHO
OBITH Pa3JIMIHLIM, I 3TO TOXKE 00ECIIEUNBAETCS CUCTEMOIT IIITAHIIS.

B cucremMy nuTaHng KapOKOpaTOpPHOTO [JBUTAaTEIsI BXOMAAT MPUOOPEl U
YCTPOIICTBA JUUI1 XpaHEHH TOIUINBA U KOHTPOJS €ro KOJIM4YecTBa, (PIILTpAIUN 1
[IoJa4ul TOIUIMBa, (QIUIbTpAllMd M IOJadl BO3AyXa, a TakKxkKe IPHUTOTOBIICHII
rOPIOYEl CMECH U MoJja4ull €€ B IIINHIPEI JBUTATEII, OTBOJIa Ia30B N3 IIIUINHIPA

1 TIIYIIEHU ITyMa IIPU BEIITY CKE.

L3
3
-
L]
-
-

Puc.6.1. Cuctema muTaHmg kapOrROpaTOPHOTrO JBUraTend. | —3anuBHaA

rOpJIOBHHA C IPOOKOIT, 2 — TOIUINBHEIN Oak; 3 — JaTUNK yKa3aTelsd YPOBHI
TOIUINBA C IIOIUIABKOM; 4 — TOIUIMBO3a00PHUK C (PIILTPOM; S — TOIUINBOIPOBOIHI;
6 — QIWILTP TOHKOI OUNCTKH TOIUINBA, / — TOIUINBHLIN HacocC, 8§ — MOIIaBKOBAs

KaMepa kapOropaTopa ¢ IOIUIaBKOM, 9 — Bo3AymHEI GbTp, 10 —
CMecHTeJIbHad KkaMepa KapOropaTopa; 11 — BIyckHOII kj1anaH; 12 — BIOyCKHOII

TpyOoIpoBRoA, 13 — kaMepa cropaHud

Ha vmc. 6.1 1mpmBenena TNnWHITHIINAILHAI CcXeMa CHCTEMEl IINTaHUI

OOKYMEHT [ID,QI'IHCAH | T 6 2 o

SNEKTPOHHOW MNMoganMceio dTCILA. OIIJIITBO I3 OdKa C 3aJIHBHOII

Ceprtudimkat: - 12000002A633E3D 113AD425FB50002000002A6 ‘aeTCS HACOCOM 7 110 TOIIITIRO IIPOBOJIaM 5
Bnapeneu; LleBayxoea TateAHa AnekcaHapoBHa

pa, IMIPOXOJs OUUCTKY B uibtpe 4
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TOIUINBO3a00pHNKa U QUIbTpe 6 TOHKOI OYNCTKHU TOIINBA. KOIMUECTBO TOIINBA
B Oake KOHTPOIUPYIOT IO YKa3aTeNlo, B AJIEKTPIUECKYIO I[€IIb KOTOPOTO BKIIFOUECH
matyuk 3. Bo3ayx mocTymaeT B CMECHTEILHYyrO kamepy 10 kapOropaTopa uepes
BO3AYIIHEIN GuibTp 9. B 5Ty ke xaMepy U3 IOILIaBKOBOII KaMEpPEl 3aCachIBAeTCs
TOIUINBO. [IpuroromieHHass B KapOropaTope Troprodas CMECh HOPU OTKPBITOM
BIIYyCKHOM KkJiarnaHe 11 momaercsa B kamepy cropaHus 13 nunmHzapa ABUTATEIS II0
BIIYCKHOMY TpPyOOIIpOBOJAY 12, B KOTOpOM OHa IIogorperaercia. OTpaboTaBmIne
razbl OTBOJATCS U3 IIUIMHAPOB B aTMOC(Epy Uepe3 CUCTEMY BHIITy CKa, COCTOSIIYEO
13 BEIIIYCKHOTO TPYOOIIPOBOJIa 1 INIYIIUTEII IITyMa.

6.1.2. KoHcTpyKIIHSA 3/1EMEHTOB CHCTE€MbI ITUTAHUSA

6.1.2.1. KaporopaTtop

KapOropaTop HOpUTOTORISIET FOPIOUYIO CMECh, COOTBETCTBYIOUIYIO 10
COCTaBY pekUMYy paOOTHI ABUTraTens. Ha OONbIIMHCTBE COBpEMEHHEIX JBUTaTeEIei
Y CTaHOBJIIEHEI MHOTOKaMepHBIE SMYJIbCUOHHEIE KapOIOPaTOPEl C MaJal0IUM
IIOTOKOM.

[IpuMeHeHIIE BMECTO OJTHOKaMEPHEIX KapOrOpaTOpOB MHOTOKaMEPHEIX,
IMEIONI X JIBE MIII YeThIPE CMECUTEIIbLHBIE KaMephl, 0OLEJNHEHHEIE B 00IIeM
KOPIIy C€, II03BOJISIET IOBLICUTh MOITHOCTE JBHIATENIEH BCIIEACTRUE IyUIeil
JIO3MPOBKH U pacIpeieIeHNs roprodeii cMecu 1o IwnHApaM. CMecUTeNlbHBIE
KaMephl B JIByXKaMEpPHLIX KapOropaTopax UMEIOT OJUHAKOBOE YCTPOIICTBO I MOTYT
paboTaTh OJHOBPEMEHHO. Takue KapOropaTOpEl HazkIBAKOTCS KapOHOpaTOpaMI C
mapajijielIbHBIM BKITFOUEHHEM KaMep. B Apyrux AByXkaMepHBIX KapOropaTopax
CHaualla BKJIFOYaeTCs B pabOTy OJHA, TaK HazkEIBa€Mas OCHOBHAS, IJIM IIEPBUYHAS
KaMepa, a IIpH yBeINYEHU Harpy3KH II0IKJFOYAETCs BTOpast, JOIOJIHUTEIbLHAS,
IJIN BTOPUYHA KaMepa. OTH KapOropaTophl Ha3BEIBaIOTCS KapOropaTopaMi C
II0CJIEJOBATEILHEIM BKITFOUCHIIEM KaMep. UeThIpeXKaMEepHEIE KapOIOpaTOpPEI
IIPEACTaBILIOT c000IT OJI0K CIIapeHHBIX JBYXKaMEpPHBIX KapOHOpaTOpoOB ¢
II0CJIEJOBATEIILHEIM BKIIFOUCHIIEM KaMeEp.

JIr0boil kapOropaTop BK/IFOUaeT B ceOd IOIIJIABKOBYIO KaMepy, IIaBHOE
IIO3HPYIOIIEE Y CTPOIICTBO, SKOHOMAI3ep, CUCTEMY X0JIOCTOTO XO/a,

Y CKOPHUTEJILHEII HACOC U ITy CKOBOE YCTPOIICTRO.

B n1ByxkamMepHOM KapOropaTope KaxkJas kamepa IMeeT OT/IeIbHLEIE TIJIaBHOE
JO3HPYIOIIEE YCTPOIICTBO M CUCTEMY X0JIOCTOro XoJa. IlomnmaBkoBas kaMepa,
SKOHOMaiizep, YCKOPUTEILHBII HAcOC B BO3AYIIHAS 3aCIIOHKA SBIISIOTCS OOIUMU
IIUII 00€NX KaMep.

6.1.2.1.1. IIpocTeitmiuii kapowpaTop

AOKYMEHT HOANUGCAH ro) xkapOropaTopa ¢ ABIDKEHIEM BO3yXa
3MEKTPOHHOW MOAMNUCHIO
Ceprucitkat: ) 12000002A633E3D 113ADA25FB50002000002A6 azaHa Ha puc. 6.2.
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Puc.6.2. IlpuHnunuambHas cXeMa IIpOoCTeHImero KapOropaTtopa: 1 —
3aIllOpHBIN KjamaH, 2 — IIOIUIaBOK, 3 — OaJJaHCUPOBOYHEIN KaHal, 4 —
pacIbIINTENL, 5 — Auddyzop; 6 — ApoccesbHas 3acjoHKa, 7 — KUKIIEP, 8—

IIOINIABKOBAsJA KaMcCpa.

OCHOBHEIMH 3JIEMEHTaMU KapOropaTopa SBJLIEOTCS IIOINIABKOBasI KaMepa 8 ¢
[IOIUIaBKOM 2 U 3alOPpHBLIM KJIallaHOM |, TOIINIMBHBIN KUKIIEp 7, ApocCelbHas
3acjioHKa O, pacmeumntes 4 un guddgyzop 5. CBoOOAHEIN OT TOIUIMBA OOLEM
[IOIUTABKOBOM KaMephl cooOmaeTcs, Kak II0Ka3aHO Ha PpHC.2, C HadaloM
BO3JYITHOIO KaHaima. B 53ToM clyyae IIOIUIAaBKOBYKO KaMepy Ha3bIBarOT
cOaaHCHPOBAaHHOIL.

C mOMOIIBIO MIOIIABKA 2 1 UroJIbYaTOro KjlamaHa | B IIOIJIAaBKOBOI KaMEpPE
8§ IoAAepKUBAETCSI MNPUMEPHO IIOCTOSHHBI YpPOBE€HbL TOIUIMBA. OIIMBO
[IOCTyIIa€T B IIOIUIABKOBYIO KaMepy H3 Oaka duepe3 TpyOoIporoJ. B kamepe
HaXOQUTCs IIOINIAaBOK 2, KOTOPHIN JAENCTBYET Ha 3alopHBIN kinanaH 1. Ilpn
JOCTIDKEHUN TOIUIMBOM IMPEEIILHOIO YPOBHSI B IIOIUIABKOBON KaMEpe IIOIUIABOK
IpIKUMAET 3allOpHBIN KiamaH | K cemry, Ipekpaliass AOCTyIl Toluiuea. llpu
CHIKEHIU YPOBHS TOIUINBA ITOIUIABOK OIYCKAETCSA U OTKPHLIBAET JOCTYII TOILINBA B
KaMepy. UeM OonbIne pacxo/ TOIUINBA, TeM HIKE €ro YpOBE€HBb U TeM OOJIbIIee
[IPOXOJHOE CEUEHHNE /IS TOIUIMBA CO3JaeTCs MEXAY 3allOpHBIM KIlallaHOM U
cemioM. Jsg mpeaoTBpallleHUs BBITEKAHNS TOILINBA YEpPe3 PaCIBIIUTEL YCThE
pPacIBLLIINTEN PpacliojlararoT BBINIE YPOBHS TOIUIMBA B IIOIUIABKOBOII KaMepe Ha
BeamunHy Ah =2—8 MM
TOIUINBHBIN XKUKJIEP 7/ J03UPYET TOIUINBO, IIOCTYIAOIIEE UEPE3 PaCBbIIIUTEIL 4 B
BO3IYIIHLIN KaHaAIl KapOropaTopa.

3a guddyzopoMm 5 B BO3AYIIHON TpyOe HaxXOogUTCS APOCCelbHas 3aclIoOHKa 6,
CBsI3aHHas € MNeJalblro. Boaurens, Ha)xumas Ha II€Hallb, MEHSET II0JIOKEHUE

AOKYMEHT NOANWUCAH | = =

SNEKTPOHHOW MOANUCHIO TIHUCCTBO mpmqeﬂ CMCCIL, I1IOJdaBACMOII B
Ceptudhukat: | 1 12000002A633E30D113AD425FB50002000002A6 [pOCCECJIbHasdA 3acCJIOHKa, TEM 6ﬂﬂhmee
Bnapeneu; Lebayxoea TateaHa AnekcaHapoBHa
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MOJKET pa3BHUBATh JABHUraTelb. YYacTOK TPyOBl OT ropJIOBUHEI Auddy3opa 5 10
OCH IPOCCEJILHOI 3aCJIOHKU © Ha3LIBAaKOT CMECUTEIILHON KaMeEpOoil

Ha TpakTe BIycka MEXIy OKpyXKarolell cpeaoil U IIINHIPOM CO3J1a€TCs IIEpEna
JTABJICHNI, B PE3YIILTATE€ KOTOPOTO BO3AYX M3 OKPYKAIOIIEN CPEJbl IMOCTYIIAET B
BO3AYIIHBIN KaHAI KapOropaTopa H ABIIKETCS II0 ATOMY KaHamny. B muddyzope 5
CEUEHIE BO3AYIIHOIO IIOTOKAa YMEHBINIAETCS, B PE3YJIbTATE UETO IIOBLIMIAETCS €I0
CKOPOCTH U CO3Ja€TCs MECTHOE pas3psbkeHue. MakcuMaJbHOTO 3HAUCHUA
paspspKeHne JOCTUTraeT B HamOoJiee y3koil dactu auddyszopa, rae OOBIYHO
yCTaHaBIIMBAETCA COIUIO paciweuiurens 4. llog AelicTBUEM pa3psDKEHUA B
nudQyzope TOINIMBO U3 pacHbUINTENI (POHTAHHPYET B BO3AYIIHBIN KaHal. Ilpwu
BBIXOJIE I3 COILIa PACIbLIIMTENSA TOIUIMBO IIOJIXBATBIBAETCS BO3IYIIHBIM IIOTOKOM
I, IIEpEMEIasCh 10 BO3AYIIHOMY KaHally CO 3HAaUUTEIbHO MEHBIINEN CKOPOCTHIO,
YyeM BO3JIyX, MEJKO pPacHblJIIETCA. 3aTEM B CMECUTEJILHOII KaMepe, KOoTopas
HAXOJQUTCSI B 30HE JIPOCCENBLHON 3aCJIOHKHN, PacCILIIIEHHOE TOIUIMBO YaCTUYHO
HCIIapseTcs, 00pa3ys rOprOUyI0 CMECH.

OIHON U3 OCHOBHBIX TPYAHOCTEN IMPUTOTOBJIEHUSA TOPIOUEN CMECH SBIIAETCS
KPaTKOBPEMEHHOCTL 3TOTO IIpolecca. CKOPOCTh ABIKEHMS BO3JQyXa U CMECH BO
BIIyCKHOM TpakTe JgBurareixi cocrtarmier 30— 100 wM/c, a Bpemd
cMeceobOpa3zoBaHnd HHorga He mnpesblmaer 0,02 ¢, YIYUIIEHUIO HCHapeHI
TOIUINBA WM IIpollecca cMeceoOpazoBaHMSI B ATHUX YCIOBUSAX CIOCOOCTBYIOT
[IPUMEHEHNE B KAUECTBE TOIUINBA JIETKOMCIIAPSIOIIENCSA KUAKOCTHU, YBEINUECHUE
[TIOBEPXHOCTH UCIIAPEHNS PacbUINBAaHUEM TOIUINBA 1 0OQYB IIOBEPXHOCTH Kallelb
TOIUINBA, IIOHNKEHHOE JIaBJICHIE CPE/Ibl, B KOTOPYIO BEITEKAET TOIUINBO, IIOJOTPER
TOIUIMBA U BO3AyXa, I10Jiada N3 PaCIbIJINTEIA SMYIILCUIML.

Ilo Mepe OTKpHITUA JOPOCCENILHOII 3aCIOHKN YBEIUYNBAETCS KOJIMUYECTBRO
BO3QyXa, IIPOXOJAIIEro dYepe3 KapOropaTop, BO3pacTalOT €ro CKOPOCThL 1
pazpexeHne B JAuddyzope, UTO YBEJIMUHMBAET pacxoj ToIumBa. OJgHAKO
TpeOyEeMOT0 COOTBETCTBUS MEXK/Iy IIOBLIIIEHIEM PacxXoJ0B BO3QyXa U TOIUIMBA HE
[IPONCXOQUT, BCJIEJCTBUE UYETO TrOprodas CMECh, IIPUTOTORIIAEMAas IPOCTENIINM
KapOIOpaTOpOM, MPU YBEIIMUEHUN OTKPLITHS APOCCEILHOM 3aCJIOHKN 000oraniaeTcs.
CoIlOCTaBIIEHIUE XapakKTepa W3MEHEHNS COCTAaBOB CMECU IIPOCTEUIIEro U
IJI€allbHOTO KapOIOpaTOpOB IO3BOJIIET CJI€IaTh 3aK/IFOYEHHE O TOM, YTO IIPH
paboTe ABUraTed Ha Pa3INdHBIX pPEXNMax IPOCTENIIMII  KapOropaTop
[IPUTOTOBRIIET CMECh, COCTABR KOTOPOM HE COOTBETCTBYET TpeOyemomy. Kpome
TOTO, IIpH HEOONBINMNX Harpy3kax paspexeHne B Au@yzope MIpoCTEHIIEro
KapOropaTopa HAaCTOJILKO MaJjlo, UTO IIPUTOTOBIEHUE TOPIOYEH CMECH CTaAaHOBUTCS
HEBO3MOKHBIM.

JI11s ncripaBiIeHN XapaKTEepUCTUKU IIPOCTENIIero kapOoropaTopa, CIIyKallero
OCHOBOI COBpPEMEHHEIX KapOHpPaTOpOB, €ro AOIOIHSKOT PSIIOM YCTPOICTE,
oOecneunBarOIIX IPUTOTOBJIEHNE Ha pa3JIMUHBEIX peXnIMaX TOprUYeill CMEcCH,
ONI3KOI1 II0 COCTAaRY K TpeOyeMOIL.

AQIOMEH DHIOAIMMGAH BIX JIBHTaTeleil XapaKTepHEI CIISIYIOIIIe

SNEKTPOHHOW NOANUCHIO
Ceprudpinkat: | 12000002A633E3D113ADA25FB50002000002A6 VIOIIETO0 BCJIEJCTBIE IUIOXOTO HCIIapeHIs
Bnapeneu; Webayxosa TateaHa AnekcasapoeHa 0 XOJa U MaJIbIX H&I‘pyBDI{ ([1 — 0 6 _ 0 8)
e el 3
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YaCTHYHLIX Harpyzok (o = 0,9 — 1,1); MakcuManbHEIX (IOIHBIX ) HArpy30K (o = 0,8
- 0,9), pe3koro OTKPEITHS JPOCCENILHONM 3acCJIOHKM, KOTOpPOE€ HE JOJDKHO
COMPOBOKAATHCS Oy TUMBIM 00eJHEHIEeM I'oproUeil CMeCH.

COOTBETCTBEHHO OCHOBHLIM pPeKIMaM padOTHI ABUrATEI KapOropaTop NMEET
CIeAVIOIMUE JORUPYION[HE CHCTeMBEI M YCTPOIICTBa: IIYCKOBOE YCTPOMCTRO,
CUCTEMY XOJIOCTOrO XOJa, IJIaBHOE JO3UPYIOI[ee YCTPOIICTBO, SKOHOMAI3ep,
AKOHOCTAT (He 00s3aTEIHLHO) 1 YCKOPUTEILHEIIT HacOC.

6.1.2.1.2. I 1aBHoe a03HUpYylolIee YCTPOHCTBO

[ TaBHOE AO3MPYIOIIEE YCTPOMCTBO OOECHEeUNBAET MPUTOTOBRIEHUE TOprOUE
cMecU, ONMM3KOIl II0 COCTaBY K SKOHOMHIYHONM BO BCEM [HallazOHE YaCTHYIHBIX
Harpy3ok. OHO COCTOHT M3 IIPOCTEHINEro kapOropaTopa U KOMIIEHCHPYIOIIETO
yCTPOICTBa, Ha3HAYEHUEM KOTOPOIO SBJIIETCS 00€AHEHIIE CMECH B HEOOXOJIMMBIX
[IpeJiesiaxX 1o Mepe pocTa pacxoja Bo3ayxa.

IIo crmocoOy KOMIIEHCAIUU IJIaBHBIE JIOZUPYION[NE YCTPOICTBA MOTIYT OBITH
HECKOJIBLKIX  THUHNOB. Ha  OONBIIMHCTBE  COBPEMEHHBIX  OTE€UYECTBEHHEIX
ABTOMOOMIILHEIX JBHUTATENICll IIpIMEHEHBI KapOrOpaTOphl, HMEIOIIE IJIaBHEIE
TO3UPYIOIIUE CHUCTEMEI C IIOHIKEHIIEM pPazpeKeHUS y TOIJIMBHOTO JKHKJepa (C
[THEBMATUYECKIM TOPMOKEHIEM TOIUINRA ).

f

I,
i

|

P

h_--____

=

P

Puc. 6.3. Cxema ITaBHOT'O JOZUPYIOMIEr0 YCTPOIICTBA ¢ MOHIDKEHUEM
pa3pekKeHNs y TOIUIMBHOI'O XKUKIIEepa

CxeMma IJIaBHOTO JIO3UPYIOIMIEr0 YCTPOMCTBA C IIOHIDKEHUEM pa3zpekeHus y
TOIUINBHOI'O JKHKJIEpa II0Ka3zaHa Ha puc.6.3. OT mnpocreimero kKapOropaTopa
paccMaTpuBaeMas CICTEMa OTJIMYAETCsA HalmdueM KoJioAlla 5 M BO3AYIIHOTO
JKHKIIepa 6, KOTOPHIIT cO00IaeT KoJIoAell ¢ aTMOCc(pepoil.

TTnir nafnTe TRUTATATI TTNCTUVTIAINTITEE JI3 [TOIDIABRKOROI KaMepPHI 4 B KOJIOJEI]

[OKYMEHT MOANNCAH
3NEKTPOHHOM NOANUCHIO )e3 JKUKIEp 6 CMENIUBAIOTCS, O0Opa3yroT

Ceptudmrar: 12000002A633E3D113AD425FB50002000002A6 TerneM 8 B ﬂthtb}"BDp 1 YToORI JIy4UIIne
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KapOIOpaTOphl HA3BIBAIOT SMYJILCHOHHBIMHI). OCHOBHOE BIHSHIE Ha pPacxo/
TOIUIMBA OKAa3bIBAET pPa3pEkKEHUE, IIEpearolleecss B IIOJIOCTh KOJIOAIla U3
nuddyzopa. Uem Oomnblie paspexeHne, TeM OOJbIIE pacXo]J TOIUINBA dYepes
KUKIIep 3. Bo3ayxX, MOCTYIIAKOMMIT B KOJIOJEI] Uepe3 KUKIEp O, HN3MEHSET
pazpekeHue mnepen Xukiepom 3. 1Ipu 3ToOM MHTEHCHUBHOCTL HUCTEUEHMS TOILINBA
CHIKAETCS (3aTOpMaXKIBAeTCd) II0 CPaBHEHUIO C IIPOCTEHMIINM KapOHOpaTOpOM.
IlonbopoM pazMepa BO3IYIIHOTO JKHKJIEpa MOJXHO OOECIEYHTL TaKyVEO
3aKOHOMEPHOCTh U3MEHEHUS pa3pekeHUs Y TOIUIMBHOTO JKUKIIEpa, KOTOpas
[IO3BOJISIET II0 MEPE OTKPBLITUA JPOCCEIBbHON 3aClIOHKM 2 U YBEJINUYEHUS
pazpexeHnsd B Juddyzope oOeTHATE TOPSIUYIO CMECH JI0 JKEIAEMBIX IIPEJIEI0B.

6.1.2.1.3.9KoHoMaii3ep

OKoHOMailzep oboramaeT MOPHUIOTABINBAEMYIO IVIABHEIM JIO3UPYIONIUM
YCTPOIICTBOM TOPIOUYIO CMECh IPH padoTe JBHUraTelsd B pekKIMe MaKCHMalIbHBIX
Harpy3ok. IIpuBong 5skoHOMali3epa MOXKeT OBITh MEXaHHYECKHM  HJIH
[THEBMAaTIUYECKIM.

OKOHOMaIIZep ¢ MeXaHMYeCKIM IIPUBOJAOM COCTOHUT U3 kiamaHa /7 (puc. 6.4),
YCTaHOBJICHHOTO B IIOIIJIAaBKOBOM KaMepe 3 KapOropaTopa, KHKJIepa 6, uepes
KOTOPHLIII TOIUIMBO OT KJlallaHa MOJXET IIOCTYIaTh B PACIBIINTENE IJIAaBHOIT
JIO3UPVIOIIEN CHUCTEMBI, U TOJIKATEd 4 ¢ IMOABMIKHOI CTONKOMN 2, COEJJMHEHHOU C
JIPOCCEJILHON 3aCJIOHKOIT 1.

- |
. .

A .
L il
_ o -

Lt

—— i 2 o

Puc. 6.4. Cxema skoHOMaIlzepa ¢ MEXaHIYECKHM IIPHBOJOM

Korga yrom moBopoTa ocu JpOCCENBHON 3aciIoHKN cocTaBirieT 80 — 85%
MaKCHUMAaJIbHOTO YIJIa, TOJIKATElb 4 OIIYCKAaEeTCI HaCTOJILKO, UTO OTKPEIBAET KilallaH
7. llpu »TOM TOIUIMBO W3 IIOIJIABKOBOII KaMephl 3 HAUMHAET IIOCTYIIaTh B
pPacCILLIINTENL Yepe3 JBa JKHUKIEepa 5 M O >KOHOMali3epa, B PE3yIIbLTaTe YEro

AOKYMEHT MNOANYCAH - obOoramedns 3aBUCUT OT pazMepoOB
3NEKTPOHHOW NOANUCHIO 1 P p
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3aBUCHUT OT JUINHEI TOJKATENI 4. B coBpeMeHHRBIX KapOropaTopax JJIIHA TOJIKATEIs
peryampyemMasl.
MoMeHT BKXOUEHHSI 5SKOHOMAli3epa ¢ [HEeBMAaTHYECKHMM IIPHUBOJOM

OIIPEJIEIIIETCS HE TOJBKO ITOJIOKEHUEM JPOCCEILHON 3aCIIOHKU (HArpy3Koil), HO I
YaCcTOTOM BpallleHII KOJIEHYaTOTO Bajla JBUTAaTE L.

6.1.2.1.4.9x0oHocTaT

OKOHOCTAT MNpEACTaBILIET coOOIl oOoramaroimiee yYCTPOMCTBO, YCTpaHSIOIee
ype3MepHOEe O0O€QHEHUE TOpPrOUEll CMEeCH B OTpaHMYEHHOM JgUalla30HE Harpy3o0K.
OKOHOCTAaTHl  BHIIOJNIHAKOT II0 CXEMaM, aHAaJIOTUYHBEIM CXeéMaM IJIaBHOU
MO3UPYIOIIEN CHCTEMBI WJIM IIpOCTEHImero kapOropatopa. B mepBoMm cliydae

SKOHOCTATBl MMEIOT TOIUINBHBIN U EDB,[[}’HIHEI?I AHNKIICPBI, 4 BO BTOPOM -TOJIBKO
TOIUINBHBII KIKIICD.

6.1.2.1.5.CucremMa xX0J10CTOIro X012

CucreMa XOJIOCTOTIO XO0da CIIYKHIT JIA IIPHUI'OTOBIICHIIA FOpH:}T—IEﬁ CMECCII Ha
PCXKIMC XOJIOCTOI'O XO/Jid, KOI'/lId I'JlaBHA X JO3HPYHRHOIIdA CHCTCMaAa HC paﬁﬂTaET.

PHCHpDCTpaHEHHaH CXCMa CHCTCMEI XOJIOCTOI'O XO/Ja IIOKd3dHd Ha PIIC. 6.5 a.
Pacmmeinmurerns cucTeMbBl HMEET ABd OTBCPCTIA 2 u 4:, BEITIIOJIHCHHEIC B pr6ﬂ

kapOropaTopa. Korja gpoccesnbHas 3acjioHKa 1 OpUKpEITa, OTBEPCTHE 2 HAXOJUTCS

HITKC 3aCJIOHKH, a4 OTBCPCTIIC 4 — BLINIE €€ KPOMKH, B MCCTC, I'IC Pa3pCKCHIIC

MalJIo.
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Puc. 6.5. Cxema cucteMbI X0OJIOCTOI'O X014

(remmeur nawniLITOg Tnaccemuail 33Cc]JOHKH Ha pPeXNMe XOJIOCTOIo XoJa
NOKYMEHT NOAMUCAH P A

SNEKTPOHHOW NOAMUACKIO . K cucteme xomocToro XO0Ja OTHOCATCA

c . 12000002A633E3D113AD425FB50002000002A6 g
PTG 0 6 1 TOIUINBHLIN kuknep 8. IIpu padore
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JIIPOCCEIBLHOM 3aCJIOHKOII, IIepelaeTcs uepes KaHalbl O U 7 K TOIUIMBHOMY JKHUKIIEPY
8. BecrencTBue 53TOrO 13 MOIINIABKOBOI KaMephl 1 | HaumHaeT MocTyIaThk TOILINBO B
KaHallbkl / M 5 uepe3 TOIUIMBHBIN JKHUKIIEp 9 TTIaBHOHN JO3UPYIOMIEN CUCTEMBI U
TOIUINBHBIN KHUKJIEp 8 XOJIOCTOro xXoJa. B kaHane 5 TOIUIMBO CMEIIMNBAETCS C
BO3IYXOM, IOCTYIAOINM Uepe’ BO3AYIIHBIN KUKIIEp 6, a B 30HE OTBEepPCTUA 4 K
oOpasyromieiicsas »sSMylIbcuU OoOaBJIeTCcsI BO3AyX. UYepes oTBepcTue 2 B
[IPOCTPAHCTBO 3a JPOCCEJILHOIN 3acCIOHKONM TIIOCTYIIA€T BSMYJbCUA, KOTOpasd
[I0JIXBAaTHIBA€TCSA IIOTOKOM BO3JyXa, CMEIINBAETCS C HHUM, B pe3yJbTaTe€ 4Yero
oOpasyercsl roprodast cMmech. KoOJHMUeCTBO IIOCTYIIAIOMICH 5MYJIBCHUHI MOMKHO
pPETrYyINPOBaThH BUHTOM 3.

[Ipy OTKPBHITUM APOCCELHOM 3acIOHKM pacxol Bozayxa depe3 Auddyzop
VBEINMUNBAECTCS, a pa3peiKEHUE 3a 3aCJIOHKOIl yMeHbInmaeTcd. OJgHako oOeqHEHI
CMECH He HacTylaeT, Tak Kak 00a OTBEpPCTHUSA PacCIbLIUTEII CUCTEMEI XOJIOCTOIO
X0Ja OKasbIBaIOTCS PacCIIOIONKEHHBIMU 3a JIPOCCENbHON 3acinoHKol (puc. 6.5,6) u
yepes OTBepCTUE 4 HauMHAaeT IIOCTYIIaTh SMYJIbCUA. Tak oOecIiedunBaeTcs IUIaBHBIM
[IEpEX0 OT pexkIMa XOJIOCTOr0 X0/1a K peXnMaM Harpys3Kiu.

6.1.2.1.6.YckopuTe/IbHBIH HaCOC

YCcKOpUTEILHEIIT Hacoc IpegHa3HaueH I YCTpaHEeHUSI 0O0eJHEHUSI CMECH U
VIYUIIEHUSI NOPUEMUCTOCTH JBUTATEId B HEKOTOPBIX YCIOBIMIX JIBIKCHIS
aBTOMOOWIIIS (OOTOH, MOABEM), KOT/JIa PEXUM PabOThl ABUrATEIId PE3KO MEHSIETCS.
IIpu pe3xoM OTKPBITUH APOCCEIbHOI 3aCIIOHKN Ha KOPOTKHUI MOMEHT HACTYIIaeT
oOegHEHNIE CMECH, TaK Kak pacxXoJ Bo3AyXa H II0Jada TOIUINBA YBEJIMUHBAIOTCS B
HEeOJUHAaKOBOII Mepe.

Puc. 6.6. Cxema yCKOpUTEIILHOrO Hacoca

NOKYMEHT NoarnncAaH
SANEKTPOHHOW NOANMCHLIO . i} v
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 OI'0 HAacoCda HaxOAMTCA B IIOILJIABKOBOH
Bnageneu; [leBayxoea TatbAHa AneKcaHgpoeHa 3 DﬁpaTHEIH HIapHUKOBEIN KJIdIldH 2. B
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IIpyxkunHa ymnupaercs B IUIAHKY 9, 3aKpeIUIEHHYIO Ha IIOJBUXXHON CTOUKEe |,
KOTOpasd COEOUHAETCA C JPOCCEIBLHOII 3aclioHkon. B  pacmwliurene 6
YCKOPUTEJILHOIO Hacoca, PaclloJIOKEHHOTO HaJl BEpXHEN KpoMkoil auddyzopa,
YCTaHOBJIEH XKHKJIEp 7 ¢ HeOOJILIMUM BEIXOJHEIM OTBEepCTUEM. B KkaHane, IIO
KOTOPOMY IIOJIA€TCS TOIUIMBO K PAaCHBUINTEINIO, pa3MEIleH HarHeTaTelbHEIIT
KJallaH J.

IIox nmopIrHEM YCKOPUTEIILHOI'O HacOCa HaXOQUTCS TOIINRO, IIOCTYIIAKOIIEE B
HacoOC «3 IIOIUIaBKOBOM KaMephl uYepe3 KkiamaH 2. llpu pe3koM OTKPEITHHN
JIIPOCCEIBLHON 3aCJIOHKH IIaHKa 9 CKMMaeT NPYKUHY 8 U IOPIIEHb OKa3LIBAa€T Ha
TOIUIUBO JABICHHE, II0J[ JelICTBHEM KOTOPOro OOpaTHBIN KialaH 3aKpbIBaeTCsd U
[IpeKpalaeT JOCTYII TOIUIMBA HazaJjl, B IOIUIABKOBYK) KaMepy, a HarHETaTelIbHBII
KJIalaH IIOJHHMAETCSI CO CBOEro cedjia. 1OINMBO BIPEICKHBAETCSI B TPyOy
KapOropaTopa, I TEM CaMBIM IIpeJOTBpalaeTcsa OOeqHEeHNe Toproueil cMmecu. J[Jis
JyUIIell [IPUEMHICTOCTH BIPBICKMBAHNE pacTArMBaeTca Ha 2 - 3 C, 4YTO
obecmeynBaeTcs II0J0O0OPOM IIPYKHUHEL 8 ¢ COOTBETCTBYIOIIEH XapaKTepUCTHUKOI.

IIpu 11aBHOM OTKPBITUN JPOCCEIBHON 3acJIOHKM ToOprodas CMECh He
oOoramaercs, Tak Kak MEJICHHO OITy CKarOIUIICS IIOPIIEHL BHITECHSIET TOIINBO 13
KOJIOAIIA YCKOPUTEJILHOr0 Hacoca uepes oOpaTHBIN KJlallaH Haza/, B IOIIJIABKOBYIO
KaMepy.

6.1.2.1.7. IlyckoBoe ycTpOHCTBO

IIyckOBOE€ YCTPOWCTBO CIIYKHUT IS IPUTOTOBJIEHUS TOPHOUEN CMECH IIpU
IIyCKE XOJIOQHOT'O JBUraTensd, Korja YCIOBMI oOOpa3zoBaHUA TOprOUEl CMeEcH
HeOJIaronpuATHeEl. JacToTa Bpall€HHS KOJEHYAaTOI'0 Bajla JABHraTElId IIPH IIyCKE
cocTarieT S0—100 o6/MuH, BCIEICTBIE UETO CKOPOCTEL U pa3zpelkeHNe BO3yXa B
nuddyzope kapOropaTopa Malkl — paclblLICBaHNE I 0OAYB TOIUINBA, a TaKKe €ro
HCIIApEeHNE HEeIO0CTAaTOUYHBI. Kpome TOoro, B XOJIOJHOM JBUTATEIE€ YacThb IIapOB
TOIUIMBA Ha IIYTU B IWINHAPHEI KOHACHCUPYETCSA HA CTEHKaX BIIYCKHOTIO
TpyOompoBoga. JJi1 Toro 4ToOBl B MUINHAPEL JBUTATEIIS [IOCTYIIAJIO JOCTAaTOYHOE
JUISI BOCIJIAMEHEHUSI CMECH KOJINYECTBO HCIIAPHBIIErOCs TOIUIMBA, HEOOXOIIMO
pe3ko oboramaThk FTOPIOYYIO CMeCh B KapOropaTope.

I IyCKOBBIM YCTPOMCTBOM CJIYKUT BO3JYIIIHAS 3aCJIOHKA, C IIOMOIIBIO KOTOPOI
[IepEKPEIBAIOT IIPH IIYCKE XOJIOJHOTO JBHUraTelIs BO3IYIIHYIO TpyOy KapOropaTopa
nepea pacielinTenaMu u - guddyzopom. Ilpm 3ToOM KOIMYECTBO BO3yXa,
IPOXOJAIIEero depe3 KapOropaTop, YMEHBIIAeTC:d, a paspexeHue B guddyzope
CTAHOBUTCSI HACTOJILKO 3HAUUTEILHBIM, YTO TOIUIMBO HAUNHAET BBITEKATh U3
PACIBLIINTEI IJIABHOII JO3HUPYIOIIEN CHCTEMBI, oOecreunBas o00Opa3zoBaHUE
roproueilt  cmecu. llocime IHepBOM  BCIBIMIKMA  BO3JAYX IIOCTYIIA€T  UEpel
ABTOMATUYECKUN KJallaH Ha BO3JYIIIHON 3acjioHke. 1o Mepe mporpeBa JBUTATENd
BO3IVIITHYIO 3aCJIOHKY IMPUOTKPLEIBAIOT BPYUHYVEO.

ROKYMEHTNOIEMEAH TO OTKPBITHS BO3AYINHOII 3aCIOHKH Ha
ANEKTPOHHOW MOAMUCHIO | g
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dBTOMATHYHCCKIIC yCTpDﬁCTEa, PCATHPYIOINIHNC KdK Hd IIOBBEINICHIC TCMIICPATYPHIL,
TaK II Ha POCT HACTOTHEI BPAlICHIIA KOJICHHYATOI'O BdJld.

6.1.2.2. TorJINBHBII 0AK

TomnuBHEIN Oak CIIyKHUT AJI9 XpaHEHI 3allaca TOIUINBA, He0OXOAMMOTO A1
OIIpe/IeJIEHHOTrO IMpooera aBToMoOmnda. Ha aBTOMOOIIISIX IPUMEHSIOT CBapHEIE,
MITaMIIOBaHHBIE 13 CTaJIN TOIUINBHBIE OaKN, OCBUHI[OBAHHBIE JJI IIPEJOXpaHEeHIL
OT KOppO3UMN, IUIN IUTaCTMAacCOBLIE. HamomHeHHEBIN O€H3MHOM Oak 0OE€CIIEUIIBAET
nnpober apTomoOmg 350..400 km.

TomnuBHEII Oak (puc. 6.7) cRapeH U3 JABYX KOPBITOOOpazHEIX NOJIOBUH /. B
BEpXHEIl YacTH OaK MMEET 3aIMBHYH FOPJIOBHHY, COCTOSIIYIO U3 MpUeMHON /3 1
HanuBHOI /0 TpyO ¢ yIIIOTHUTENEM 8 U PE3NHOBOTO COSAUHHNTEILHOrO IIanra / /.
3aTBHAs FOPIIOBUHA 3aKPHLIBAETCA PE€3b00BOI I€pMETITUHOMN IIPOOKOIL 6 ¢
IpoKIajkoil 7. B HmkHeN yacTu Oaka HaXOQUTCS CIIMBHOE OTBEPCTHE C pe3b00BOI
nmpoOkoil /4. KonnuecTBO TOIUINRA B Oake KOHTPOJIIUPYIOT YKazaTeaeM, JaTUuK J
KOTOPOIO yCTaHOBJIEH BHYTpHU Oaka. ToruinBo 3adupaeTcs n3 Oaka yepes
TOIUINBOIIPHEMHYIO TPYOKY 2, HMEIOIYIO CETUAThIN (PIIILTP, U Yepe3 IMUIAHT 4 U
TOIUTUBOIIPOROJ 5 IIOCTYIAET B TOIUIMBHEIN Hacoc. CBS3b BHYTPEHHEN II0JIOCTU
Oaka ¢ OKPYIKarOII[ell CpeJoll U €€ BEHTIIAIISI OCYIIECTRISIOTCS Uepes
BO3AYIIHYIO /2 11 BEHTWIALNMOHHY O 9 TpyOKU.

B TommmBHBIX Oakax JIETKOBBEIX aBTOMOOIIIEN YacTO JJIS1 YBEJIMUEHH
KECTKOCTHU I YMEHbIIEeHN KoleOaHnil TOIUINBA IIPH JBMKEHUN BHY TPU HIMEIOTCS
crieIualbHEIE IIeperopoakn. Kpome Toro, B HIJKHEN YacTu Oaka pazMeNaeTcs
IIPOTHBOOTIIMBHOE YCTPOIICTBO, M3rOTOBJIEHHOE B BIJIE cTakaHa guaMeTpoM 150
MM U BEICOTOH 80 MM. 3TO YCTPONUCTRBO IIPEAHAZHAUECHO JJIA UCKITFOUCHI
nepedoeB B padoOTe JBUTATENS 1 €r0 OCTAHOBKHU IIPU PE3KOM TPOTaHHM C MECTa
IJIN PE3KOM TOPMOJXKEHHH, a TaKXKE IPHU ABIDKECHUI aBTOMOOIUIA Ha OOJIBIITNX
CKOPOCTSIX Ha IIOBOPOTAaX.
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Puc.6. 7. TonmmBHEI Oak: 1 - monoBuHa Oaka; 2, 9, 12 -tpyOkn;, 3 - gatuuk;, 4, 11 -
IIJIAHTHU, 5 - TOIUIMBOIIPORBO, 6, 14 - mpoOku; 7 - mpokiaaka; 8 - yIIIOTHUTENE, 10,
13 — TpyOBI

(I)Gpma TOIIMBHOTI'O Oaka BO MHOTI'OM 3aBHCHUT OT €TI0 PA3MCHICHIIA 11a
aBTOMOOIMIIEe. Bax Moxer pPaclioJlaraTbCA 110/ IIOJIOM KY30Ba4, B 6&11"H}I{HHHE? I101
3aJHIIM I1 34 3aJHIIM CIIZICHBCM, T.C. B MCCTax, Oollee 3alIIINTCHHEBIX OT YI4POB IIPH
CTOJIKHOBCHITAX. HpHKpEHﬂHETEH TOILINBHEIIT OaK K KY30BY aBTOMOOIIIS.

6.1.2.3. TormJIMBHBIII HACOC

TomMUBHEIN HACOC CIIYKUT JJId IOJaul TOIUINBA 13 TOIUIMBHOIO Oaka B
KapOropatop. Ha gBuraresssx aBToMoOwIeil ycTaHaBINBaIOT
CaMOpPETyJINPYIOMIHECS TOININBHEIE HACOCHI Aua(dparMeHHOI0 TUIIA.

B tommueHOM Hacoce (puc. 6.8) mexay BepxHeil 7 (¢ Kpelmkoil 9) u HinkHEN /
JaCTSIMH KOPIIyca yCTaHOBJIEH OnoK Auadparm 3, KOTOPBIM COEUHEH CO MITOKOM
/1. IIITox oXBaThIBa€TCS BUILYATHIM KOHIIOM OantaHcupa 75 peiuara /6 npusoja
Hacoca. Ha mToke ycTaHOBIeHa IIpyknHa 2 Omoka guadparm. B BepxHeil yacTu
KOpIIyCca Hacoca HaxXoJATcs BcachkIBaromuil /() 1 HaTHETATEILHEI 4 KIIallaHbI.
IIpuBog Hacoca OCYIIECTBIIIETCS TOJIKAaTelIeEM OT SKCI[EHTPHKA Bajla IIpUBO/Ia
MacJIIHOTO Hacoca. Ilojg Bo3geiicTBIEM SKCIEHTPIIKA TOJIKATE b HaKIIMaeT Ha
BEPXHIOIO YaCcTh pblyuara /6, a banancup /5 dyepes mrok // nmepeMeniaeT OJIOK
nuadparMm 3 BHU3. IIpu sToM mIpyiknHa 2 c:KIMAaETCI, 00beM IOJIOCTH HaJ OJI0OKOM
nuadparM yBeIMUNBaeTCs, I TOILUINBO MOJ AEICTBIEM pazpeKeHII 113 Daka
[IOCTYIIAa€T B HACOC YEpe3 BCAaChIBAIOUIUII ITaTpyOoK &, ceTuaThlil PuIbTp 6 u
BcachIBaromuii kinamnaHd /(0. 11araeTaTenbHLIN KiIallaH Hacoca IIPU STOM 3aKpHIT.
Brepx Onok guadparm mepemMeniaercs o AeliCTBIeM IPYKUHEI 2, KOrja
OanaHcup /5 He yJep:KUBaeT ITOK /1.
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Puc. 6.8 TormmuBHBIN Hacoc: 1,7 - yacTtu kopmyca; 2, 13 - npyXuHEL, 3 - OJI0K
nuadgparm; 4, 10 - k1ana”el, 5,8 - maTpyOoku, 6 - QuibTp; 9 - KpeImKa, 11 - MTOK;
12, 16 - peruaru; 14 - sxkcueHTpuk; 15 — OanaHcup

[Iox gaBjIeHHEM TOIUIMBA OTKPBIBAETCS HarHETATEIBLHBIN KJIallaH 4, 1
TOIUINBO Yepe3 HarHEeTaTeNIbLHEII IaTpyOOK 5 MOCTyIIAeT B KapOropaTop.
BcacreiBaromuii Kialad B 3TOM ClIydae 3akphIT. Korja moruiaBKoBas Kamepa
KapOropaTopa OyAeT 3aIloJIHeHa, 3allopHas UIJjla IoIUIaBKa IIEpeKpOoeT JOCTYII
TOIUINBa B kapOropaTtop. IIpu aToMm 010k auadparm TOIDIMBHOIO HACOCa OCTAHETCS
B HIIDKHEM IIOJIOKEHUM, 1 peldar /6 ¢ OamaHcupoM Oy JeT nepeMelaThbCs
BXOJIOCTYIO. Priuar /2 ¢ npykuHo /3 CIIyKUT AJI1 py4YHOH NOJKa4YKN TOIUINBA B
KapOropaTop nepen myckoM ABuratend. OH BO3CICTBYET Ha OamaHcup /D duepes
skcieHTpuk /4. Hacoc camoperynupyercs, - mpu HeOOIbINX pacXogax TOILINBRA
X0/ Osoka Juadparm HEJONUCIIONBL3YETCS, a X0/ phlyara MeXaHHMUeCKO I IO JKauKI
TOIUINBA ¢ OalaHCUPOM OyJeT YaCTUYHO XOJIOCTHIM. Hacoc ycTaHaBIMBaeTCs Ha

CIICHIAJIHOM IIPIJINBC Hd OJI0Ke HNIJINHAPOB ABUI'daTCJIA 1 KPCIIITTCAH K HEMY IBYMA
HOIIIITIIBEKaMIT.

6.1.2.4. TonauBHLIIA GIWILTP TOHKON 0YHCTKH

TomnuBHBI GIILTP TOHKON OUNCTKHI OUHUIIaeT TOIUIMBO, IIOCTYIIAIOIIEe B
KapOropaTop, OT MeXaHIUecKuX npumeceil. OuncTka TOIIMBA He0OX0Q1IMa, YTOORI
HE 3aCOPSUIIChL KaHaJbl 1 KUKJIEPEl KapOropaTopa, IMEIOIIe MaJlble CEeUeHIS.
DunbTp TOHKOI OUNCTKU TOIUINBA MOXKET OBITh HEPA30OpHEIM, ¢ OyMaKHBIM
(GUILTPYIOMIUM 3JIEMEHTOM, U pazO0pHBIM.

Paz0opnulil misTp (puc.6. 9) coctout u3 kopiyca 4, OTCTOIHIKA 3 U
¢unsTpyromero sneMenTa 2. CILTPYIOMIUIL STIEMEHT U3TOTORJISH U3 IaTYHHOI
CETKI, HaMOTaHHOM B JBa CII0S Ha CTaKaH 13 alFOMIHMEBOTIO CIUIaBa, KOTOPHIii
IIMEET Ha OOKOBOII IOBEPXHOCTU pedpa U OTBEPCTUS AJLI IpoxXoga ToImBa. CeTka
Ha cTaKaHe yJepiKUBaeTcs IMPYKUHON, HageToil cHapy 1 Ha QUL TPYIOI i
DJIEMEHT.
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Puc.6. 9. Pa30opHBII TOIUIMBHBEIN PUILTP TOHKOII OUUCTKU: | — MIpykKuHA, 2 —
GUILTPYIOMIUI AJIEMEHT, 3 — OTCTOMHUK, 4 — KOPITYC

OuUNLTPYIOINII 2JIEMEHT 2 HaXOAUTCS BHYTPU OTCTOMHNKA 3 U IIOAKIMAETCS
NPy AKUHOI 1 K KOpITyCcy (pUJIBTpa Yepe? VIUIOTHUTEILHYIO IPOKIIaIKY.

[Ipn oyncTKe TOILUINBO CHavajla [IOCTYIIAaeT B OTCTOMHUK, I'JIE€ OCaXKIArOTCs
HanOoJIee KpYyIHBEIE YaCTUILI IIPIMECEI, a 3aTEM OUHIIACTC, IIPOXO/II UEpPe3 CETKY
BHYTPb CTakaHa (PIUILTPYIOIIEr0 3JI€MEHTA.

OUNLTPE TOHKOII OUNCTKU TOIUINBA OOBIYHO YCTaHABIMBAKOTCSI MEKIY
TOIUTUBHBIM HACOCOM U KapOOpaTOPOM.

6.1.2.5. Bozayuminsiii GuabsTp

Bozaymselil QUILETp OUHITAET BO3AYX, IIOCTYIAIOIIUIL B KapOropaTop, OT
BN U JpyTUX IpuMeceil. 11k coepKUT Melbyailline KpucTalibl TREPA0T0
KBaplia, KOTOPLIE, OCEMasd Ha CMas3bIBa€MBIE IIOBEPXHOCTHU TPY IMUXCS AeTallei
JIIBUTATENI, BEI3BIBAIOT X MHTEHCHUBHOE M3HAIIUBAHUE.

Ha geuraTtessx aBTOMOOMIIEH MPUMEHSIOT ITIaBHBEIM 00paz0oM BO3IYIIIHEIE
(UILTPEI CYXOT0 THUIIA CO CMEHHBIMU OyMaKHEIMI WJIN KapTOHHBIMU
(GUIBLTPYIOMIUME 3JIEMEHTaMU.

Bozagymueiii puieTp (puc. 6.10a) coctout nz kopimyca /, KpBIIIIKI U
¢unsTpyromero sjaeMeHTa 3. CTajJbHOIN MITAMIIOBAHHEIN KOPIYC UMEET HaTPyOOoK
[0 3abopa X0I0JHOTO BO3QyXa I3 IIOJKAIIOTHOTO IPOCTPAaHCTBA, IIaTPpy 00K 2
3abopa TeIUIoro Bo3AyXa I3 BO3QyX03a00pHIKA Ha BEIIIYCKHOM TPpyOOIIPOBOJE,
BREITSDKHOIN KOJUIEKTOP CHCTEMBI BEHTIUIALINN KapTepa ABUraTelsl I OCU
YkpemwieHus kpelmkn. Kopiryc ¢uibTpa ycTaHaBIMBAaeTCs Ha KapOropaTope u
KPENUTCS K HEMY Ha YETBIpeX IMIMUIbKaX CaMOKOHTPAIUMUCS raiikamu. KphIIka
KopIlyca (puibTpa — cTajlbHad, IITaMIIOBaHHAS, IMEET IIEPErOPOJKY S, B
3aBHCHMOCTIH OT PacCIIOJIOKEHIISI KOTOPOIl 0OECII€UNBAETCs CE30HHAA PETY INPOBRKa
TeMIIepaTyphEl BO3AyXa, IIOCTYIIAIOMEro B ABUraTelb. JIETOM KphIMIKY QUILTpa
yCTaHaBJIMBAIOT TakK, YTO IIeperopojika 8 nepeKprlBaeT NaTpyOoK 2, I B JBUTATEIh
[IOCTYIIA€T XOJIOJHLIN BO3AYX. 3UMOIl KPEIIIKY yCTaHABINBAIOT B IIOJIOXKEHIIE, TP
KOTOPOM IIeperopojika § nepekpruiBaet natpyook /0, u B ABUraTesIb IOCTYIIAET
TEIUIBIN BO3AYX. | €pMETUUHOCTE COSANHEHNS KPRIIIKI U KOpIIyca QIIbTpa
oOecreunBaeTcs pe3MHOBOI NpOoKJIagkoil 6. OUILTPYIOMUII 3IIEMEHT 3 UMEET
IIUINHAPIYECKYIO popmy. OH COCTOUT U3 roPpUpOBAHHOTO KAPTOHHOTO PUILTPa
5 1 0OKIAAKN-IPeSOUNCTUTEI 4 I3 HETKAHOTO CHHTeTUUECKOr0 MaTepuana (o
CUHTETHUeCKOIl BaThl ). OOKIagKa-IIPeJOUYNCTUTENIL BHIIIOIHSIET POJIb 3JI€MEHTa
IpeABapUTEILHOII OUNCTKU BO3AyXa U YBEIHMUUBACT MBIJIEEMKOCTE (DIJILTPA.
Bozayx, noctynaromuii B pUILTP, CHadanIa IpoXOogUT uepe3 0OKIagKYy -

IPEOOUNCTUTEND, a IOTOM Uepe3 KapTOHHBIN (QIUILTPYIOIIUIL SJIEMEHT.

AOKYMEHT NoanmncAH
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Puc. 6.10. Bo3gymHble QUILTPHL: a - 0€3 TEpMOpEryJsiropa; O - ¢
TepMoperyiaropom;, 1, 22 - kopmyca; 2, 10, 11, 12, 16 - natpy0Oxku; 3, 19 -
IILTpYIOMIUE SJIIEMEHTEL, 4 - oOKknaaka; S - pwibTp; 6, 18, 24 - npoxnaaku; 7, 17
- KpBIIIIKI, 8 - IIeperopoka; 9 - ock, 13 - repMoperyiarop, 14 - mutanr; 15 -
TEPMOCHIIOBON 3JIEMEHT, 20 - mIIMibKa, 21 - 3amenka, 23 - riacTuHa, 25 —

34CJIOHKA

Bozaymuelil GuibTp, NpuBegeHHBII Ha puc. 6.10 6, uMeeT TepMOpeEryIsaTop.
Kopmyc 22 u xpeimka /7 GuibTpa — cTajlbHBEIE, ITaMIIOBaHHEIE. B kopmyce
pazMEIIeH KapTOHHBIN (QIILTPYIOMIUII 37IeMEHT /9 ¢ HapyKHEIM CIIOEM
CUHTETHUYECKOIl BaThl IS IIpeJBapUTeIbHOI OUUCTKU BO3AyXa, Y BEINUNBAOI[HIA
IEIIIEEMKOCTh PUIBLTpa. PIILTPYIOMIMI 2JIEMEHT IJIOTHO IPHKIMAETCI K KOPITYCY
KPBIIIKOIL, KOTOpas KPEIUTCs K KOPITyCcy Ha MIbke 20 ralikoil 1 4eThIpbMS
samenkamu 2 /. [IImuibka ycTaHOBIEHA B KPOHINITEIHE, IPHUBAPEHHOM K KOPITYCY.
[ epMETHUHOCTE KPBIMIKU C KOPITyCOM 00€CIIEUNBAETCS YIIOTHUTEILHOI
npokiaakoii /8. Kopyc ¢puinbTpa ycTaHaBIMBAaETCA Ha KapOropaTope U KPeIuTCs
K HEMY Yepe3 IUIaCTUHY 23 U PE3NHOBYIO NPOKJIAJKY 24 Ha UEThIpeX MIIIJIbKax
CaMOKOHTpPSAIIUMIUCH raiikamu. Kopmnyc cHI3y nMeeT NaTpyOok AJ1 OTcoca
KapTepPHBIX I'a30B, a COOKY — HaTpyOok /6 3abopa Bo3AyXa, HA KOTOPOM CTSIKHEIM
OO0JITOM 3aKpeIlieH TepMoperynarop 13. TepmMoperyaarop odecrieunBaeT
[IOCTOSHHYIO II0Jauy B BO3AYIIHEIN (QUILTP HOLOTPETOTO JO TeMIepaTyphl 25...

35 °C Bo3ayxa. OH UMeeT IIaCTMAaCCOBHIN KOopIIyc ¢ maTpyokom /2 mojaBoja
XOJIOJHOTO BO3QyxXa U naTpyokoM // co muanrom /4 moapojia TEIJIOTO BO3QyXa.
BHYTpHu T€pMOpEryssaTopa HaXOQUTCS 3aCIOHKA 25 ¢ IPUBOAOM OT

AOKYMEHT MOANMUCAH O3BOJIIET aBTOMATUUECKH IIOJEPKUBATE
SNEKTPOHHOW NOANUCHIO | - T
Ceprudmkar: ' 12000002A633E30113AD425F B50002000002A6 IAIOIEro B BO3AYIIHBIN GuibTp. [Ipn
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XOJIOJHOT'O BO3AyXa, U B (UIILTP IIOCTyIIaeT yepes naTpyOok [/ TEIUILIN BO3AYX 3
30HBI BEIITYCKHOTO TPyOOIIpoROoAa ABUraTels. IIpu TemmnepaType Bozayxa dosee 35
°C 3acJIoHKa IepekphiBaeT nmatpyook //, m uepes natpyOook /2 mocTymaeT
XOJIOJHBIN BO3AYX I3 IIOAKAIIOTHOIO IIPOCTPaHCTBA ABHraTeNsd. IIpoMexyToUuHbIe
IIOJIOKEHUS 3aCJIOHKHI TEPMOpPEryJIaTopa oOeceunBaroT IIogauy CMeCU TeIJIOro U
XOJIOJHOTO BO3QyXa, UTO CIIOCOOCTBYET JIyUIIeMy cMeceoOpa3zoBaHIIO, OoJiee
[IOJTHOMY CTOPaHIIO CMECH U, KaK CJICACTBIE, CHIKEHIIO TOKCITUHOCTU
0TpabOTaBMINX raz0B U YMEHbLIIEHUIO pacxXo/1a TOILJIIRA.

6.1.2.6. BnnyckHoI1 11 BLINMYCKHOI TPYOONPOBOAbI

BryckHOII 1 BEIITYCKHOM TPyOOIIPpOBOARI 00OECIIEUNBAIOT II04aUy B
IIUIMHPBI TOPOYEH CMECH U yaJICHIE OTpadOoTaBIINX Ia30B.
BrryckHOIl TpyOOIIpOBO A CITy KUT JJIs paBHOMEPHOI II0Ja4ul FOPIOYEl CMECH B
IIIJIMHAPEL ABUTAaTEd. Ha ABUTraTeNsIX IerKOBBIX aBTOMOOUIIEN IIPUMEHSTEOT
BITyCKHON TPyOOIIPOBOJI, OTJINTHINI U3 aJIIOMIHUEBOTO CIUIaBa. J[JIs1 Tydmero
ICIIapE€HIS TOIUINBA, OCEJAOIIero Ha CTeHKaX, TpyOOIIpORBO HMEFOIIIT
oOorpeBareib (pydamky ), B KOTOPOM IMUPKYIUPYET KUIKOCTE CICTEMEL
OXJIaXKJCHUS JIBUTaTEIIs.

Puc. 6.11. TpybonpoBojk! aBurarens: 1 - BEIMyCKHOI TpyOomporoLd; 2, 4, 6, 7 -
¢ps1aHIEL, 3 - TpyOKa; 5 - BIIYCKHOI TpyOOIpoROAd;, 8 — IINIUILKA

BrinmyckHOIl TpyOOIpoBO g IIpeHazHAUEH /I OTBOJAa OTPabOTABIIIX Ia30B
13 [UINHAPOB JBUTaTeNnsd. Ha JBuraTtensx jJerkoBEIX aBTOMOOMIIEH
yCTaHaBJIMBAIOT BEIITY CKHEIE TPYOOIIPOBOALI, OTJIMBEI I3 UyT'yHa. BITyCKkHONI
TpyoonpoBoj 5 aeurarteir (puc. 6.11) nmeer dnanne 4 u 6. Gnaner 4
IpeaHa3HadeH JJI YCTaHOBKH KapOropartopa, a (priaHIbl 6 — AJI COeIMHEHUS C
rOJIOBKOII OnoKa MIJIMHAPOB. BEITyCcKHOII TpyOomporod / umeeT ¢iaHILl 2 U 7.
T nOKYMEHT NOAAWGAH 11T 1T HOM TpY ORI IiyIuTeneil, a ¢guaHme, 1 7 -
o o STESTPOMOHIONUCRIO . Bryoisoli 1t Bamyoiroft TpyGonposo
Bnapenew: - | | lebsyxosa TatbAHa AnekcaHopoBHa IIJINHAPOB HCPC3 MeTaJsioacOecTOBEIE

) 10CTE UX COCAIMHCHIIA.
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6.1.2.7. I'nymurensn

[ IymuTens yMeHbIIAeT IIyM IIPH BHITYCKE OTpabOTaBIINX Ia30B U3
IIJIMHAPOB JBuUraTens. Ha IerkoBeIX aBTOMOOUIIIX OOBIYHO YCTaHABIMUBAIOT JIBa
TITYITUTENS (OCHOBHOM U JONOJIHUTEIBHEI ), Olarogaps ueMy 00€CIIeUnBaeTCs
IBOITHOE pacIINpeHNE OTpabOTAaBIINX raz0B U OoJee 3PPEeKTURHOE CHIKCHIIE
IyMa IX BeIDycka. O0a Iy IIHUTENI HMEIOT OJNHAKOBOE YCTPOIICTBO U
OTJINYAIOTCS TOJILKO pazMepaMM M MCIIOJIb3YEeMBIMU JJI1 HUX MaTepuaiaM.

Bce peramm ocHoBHOTO rirymurensd / (puc. 6.12) m3roTorneHsl 3 KOPPO3NOHHO-
CTOMKOII CTaJIM, a AE€TaIN JOMOJIHUTEILHOTO IUIYIIUTENS 5 — U3 YIJIEPOAUCTOI
CTaJIl.

Puc. 6.12. ' mymurenn: 1 - oCHOBHOI I'NIYIIUTENb, 2, 3, 7, 8 — TpyOHI; 4, 6 —
IIEPEropoaKN; 5 — AOMOJIHUTEILHEIIT Iy MUTENh

[ mymurenn HepazOopHBIE, CBAPEHEI I3 JBYX IMITAMIIOBAHHEIX IIOJIOBHH.
BHyTpu rioymureneil UMErTCA TpyObl 3 i1 7 ¢ OONBITNM KOJINYECTBOM OTBEPCTHIL,
a Takxke neperopodku 4 u 6. OtpaboTaBIINe ra3kl, IOCTY HAIOIIHE I3 IPUEMHEIX
TpyO B IIyIMIUTENH (CHaYajIa B JOIIOJIHUTEILHEII 5, a IOTOM B OCHOBHOII 1),
PaCIINPSAKOTCS, MEHSIOT HallpaBJIEHHE U, IIPOX0/Is UEPE3 OTBEPCTHS B TPy Oax,
PE3KO CHIKAIOT CBOKO CKOPOCTh. OTO MPUBOJAUT K YMEHHBIIIEHIEIO IIIYMa BHIITYCKa
O0TpabOTaBIINX ra3zoB depes TpyOoy 2. [ MymuTenn mo3BOJLIFOT CHU3UTH ITyM
O0TpabOTaBIINX I'a30B, BEIOpACkIBAEMEBIX B OKPYIKAIOIIYIO cpeny, Ao 78 nb. IloTtepn
MOIITHOCTH JBUTATES HA IIPEOJOJIEHNE COIPOTURIIEHUS TJIYIINUTEE COCTARIISIEOT
npumepHo 4%. [ mymuTrenn Ha aBTOMOONIIE IPUKPEIUISIOTCA K IOy Ky30Ba
PE3NHOBBEIMU JIETAJIAMU. OJIaCTUYHOE KPEIUICHNE IIIYIIUTENE IIPEIOXPaHAET X
OT IOJIOMOK IIPpHU KOJIeOaHMSX JBUTATENIsS, YCTAHOBJIEHHOTO Ha PE3MHOBEIX OIOpax.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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JIABOPATOPHAJ PABOTA Ne 5.

TEMA: M3ydueHlEe CUCTEMBI INTaHII OCH3MHOREIX JBHUTATENICI C BIIPEICKOM
TOIUINBA

Ileab padoThI: 3aKpEIUTL TEOPETHUECKIIE 3HAHUS I10 YCTPOIMCTBY U paboTe
CUCTEMEI IINTaHNS OCH3NHOBLIX JIBUTATEIICH C BIPEICKOM TOIUINBRA

3HAHUA W YMeEHHs, NpHOOpeTaeMble CTYJAEHTOM B pe3yJbTaTe O0CBOEHHA
TeMbI:

3HATB:

1)BUBEI ¥ TUIILI aBTOMOOIIILHBIX SHEPreTHUEeCKIX YCTaHORBOK,

2)OCHOBHBIE KOHCTPYKTHBHBIE pEIIeHIS SHEPTETUUECKUX YCTaHOBOK,

J)HazHaueHNE, YCTPOMCTRBO U IPUHIIUIILI ACHCTBUSA MEXaHI3MOB U CICTEM
IBHUraTeneil BHYTPEHHEro CropaHms aBTOMOOWIIEH, HX MPUHIUNNAIbHBIE
KOMIIOHOBOUHEIE CXEMBIL;

4)paboune 1mpollecchl M IoKazaTelud padOTHl IIOPIIHEBLIX JABUTAaTeElIel
BHYTPEHHET0 CropaHus;

S)TeHAeHIIUN U  HaIpaBJIeHHNSI Pa3BUTUS KOHCTPYKIUII JBUTraTenei
BHYTPEHHEIro CropaHms, JHKTYeMBI€ COBPEMEHHBIMI  TpeOOBaHUSIMHU K
aBTOMOOIIISIM,

YMeTh:

1)BLIONpaTE ONTUMAILHBEIM BUJ JABUTATEIel BHYTPEHHEIO CrOpaHUS I
aBTOMOOMIISI, VUUTBIBAasS cHelu@uueckue YCIOBUS SKCIUIyaTal[ull aBTOMOONJI,
COBpEMEHHBIE »SKCIUIyaTallMOHHBIE M SKOJIOrMuYeckne TpeOOoBaHUS, a Takxke
TpeboBaHNA O€30MaCHOCTI,

2)caMOCTOSTENIbHO OCBalBaTh HOBEIE KOHCTPYKIIMM  aBTOMOOIILHBIX
IBUTATEJIEN, TX MEXaHI3MEI I CIICTEMEL,

3)o1leHIBaTh TEXHNUECKUII YPOBEHbL KOHCTPYKIIUU TEIIOBBEIX JBUTATENICH U
KOMOMHHIPOBAHHEIX CIJIOBBEIX YCTAHOBOK aBTOMOOMJIEH

4)0CyIIECTRIIATE KOHTPOJIbL COCTOSHUS JBUraTenell BHYTPEHHEro CropaHus

Teopernueckas yacTb: CM. IPUIOKEHNE |.
Oo0opyaoBaHHe U MATepPHAJIBL:

Pazpes onnozurHoro grurareirs SUBARU EJ 20, EJ 205.

Paspes aurarens PEHO.

HMcnonmHuTebHBIE MEXaHU3MBI CHCTeMBl mUTaHnsg jABuratenss BA3-2110:
«Dopcynka», «KaTymka zaxurainsg», «llorpykHoil 3JIeKTpHdecKUil OCH30HaCOCy,
«Perynarop gaBneHuda ToIluimBay, «Peryisarop XoJjocToro xoma», «CBeua
3aKUTAHUI.

JlaTunkn: «JlaTuuk ImojoxkeHus apoccenbHoll 3acnmoHku (HIIJ[3)», «JlaTunk
TeMnepaTypel oxnaxgaromeln xugkoctu (JITOX)», «latunk geroranuu (JJ1)».

I1 NOKYMEHT MOAMMCAH. . suratems BA3 —2110».

SNEKTPOHHOW NOAMUCHIO
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Bnapeneu: LLleBayxoea TateAHa AnekcadapoeHa ~TH. CM. HHCTPYKTAXK 11O TCXHIIKC
OMOOIJIL HBIX ,[[EHFHTEHEE.
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3agaHun:

l. Mayuutrs oOmee ycTpolicTBO M pabOTy CHCTEMBI NHTAHUSI O€H3MHOBEIX
JIBHTATEJIEN C paclpeIelICHHBIM BIIPLICKOM TOILJINRBA.
2. H3yuuTh UCIOIHUTEIBHBEIE MEXAHN3MEBI JaHHOI CUCTEMBI IIMTAaHNIS.

Coaep:kaHue oTueTa

1. IlepeuncnuTe 3J1€MEHTEL CICTEMBI IINTAaHNUSA O€H3MHOBLIX JIBUTATEIEH C
pacIpe/IeJICHHBEIM BIIPLICKOM TOILUINERA.

2. BEIUepTUTE cXeMy U OIIICAaTh pabOTy CUCTEMBI IIUTAHIS OCH3MHOBKIX
JIBUTAaTEJIENl C paclpeelI€eHHBIM BIPLEICKOM TOIUINBA.

. BEIUepTUTE cXeMy U oImcaTh padoTy 3JIEKTPOMATHUTHOIT POPCYHK.

. BeruepTuTh cXeMel 1 onmcaTh paboTy OJHOUCKPOBBIX KaTyIIEK 3aKUTaHUSL
. BeIuepTuTes cxeMy U onmcaThk paboTy IMOTPYIKHOTO ASJIESKTpOoOEeH30Hacoca.

. BeruepTuTh cxeMy 1 onmcaTh pabOTy HapyKHOTO 3JIeKTpOoOEH30Hacoca.

. BeruepTuTh cxeMy 1 onmcaTh paboTy peryJsiTopa JaBJIeHIS TOILIIBA.

. BeruepTuTh cxeMy 1 onmcaThk paboTy PEryJsiropa X0JI0CTOr0 X0/1a.

. BeruepTuTh cxeMy CHCTEeMEI yJIaBINBaHUS IIapOoB OeH3MHA I
AJIEKTPOMArHUTHOTO KJIallaHa IMpoAyBKH aJcopOepa 1 omucaThk X padoTy.
10. CocTaBUTE OTYET O paboTe B COOTBETCTBUU C IL.II. 1 — 9, 1aTh OTBETHI Ha
KOHTPOJIbHEIE BOIIPOCHI.

\O G0 ~J Ov W ] W

KoHTpoJ/ibHbIE BONIPOCHI:
1. IIpu apapuu kakoro JaTunka CICTeMa IINTaHUI IepecTaeT paboTaTh?
2. Kaxum obpazoM 37I€KTPOHHBIN OIOK yIIpaBiieHUud (OBY) ypapisieT BceMU
nJIEMEHTAMH CHUCTEMBI ITNTaHNI?
3. I'me pacnonoxkeHnl (POPCYHKHU B TOIUIUBHBIX CHCTEMaX C pacIpeAcIICHHEIM I
HEIIOCPEACTREHHEIM BIIPHICKOM?
4. B yueM 3aKkFOUAOTCS NPUHIMIINAILHEIE OTINYMIS SJIEKTPOHHO CUCTEMEI
3aKUraHusg’
5. KakoBo HazHaueHHe 3IeKTpudeckoro benzonacoca?
6. UTo mMponCXOogUT ¢ ITapaMl O€H3HA, UCIIAapUBIINMIUCSA B OeH300aKe, IIpH
HaJIMYNN CHCTEMEI YIIaBINBaHUS IapoB OeH3uHa?

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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IIPUJIOXEHHME x maGopatopHoii padboTte Ne 5

6.2. CUICTEMA IINMTAHIA BEH3MHOBBLIX JBUTATEJIEII C
BIIPBICKOM TOILJIMBA

6.2.1.YcTpoiicTBO U padoTa cCUCTEMbI MUTAHUA 0€H3UHOBBIX JIBUraTeJIel ¢
pacrpeejieHHbIM BIIPLICKOM

Cucrema IUTaHUA C pacIIpe e IEHHBIM BIIPEICKOM (pHC.6.13) BKIIFOYAET B ce04
CIIEIYIOIIIE 3JIEMEHTEL

- TOIUINBHEIN Oak;

- BJIEKTpHUIeCKUil O€H30HaCcOC;,

- TOIUIUBHBIN (PUIILTP.

- PETYIIATOP JIABIIC€HUS TOILINBA,

- (hopcyHK I,

- 3JIEKTPOHHLIN ONI0K yrpaBieHusd (ObY);

- JaTUYNK MacCOBOI0 pacxXo/la BO3JIyXa;

- JaTYHK II0JIOKEHUS JPOCCENIbHOM 3aCIIOHKU,

- JaTYNK TEMIIEPATYPhl 0XJIaXKJAFOIIEIl K IIKOCTH,

- PETYIIATOP XOJIOCTOTO X0,

- JaTYHK II0JIOKEHIS KOJIEHYaTOIO Bajla;

- JaT4UK KHICJIOpOJa;
KaTaJINTIYEeCKNI HeTpaIn3aTop,
JaTUYHK JETOHAITUIL;
KJIallaH IIPOAYBKH ajicopOepa;
azicopoep.
B COBpeMEHHBIX JABUTATEILIX I KakJOoTo IIMINHApa IIpedyCMOTpEHa
NHIUBIY albHasd QopcyHka. Bce QOpCcyHKH COSAMHSIOTCS C TOINIMBHOM paMIIOI,
rJ€ TOIUIMBO HAXOJAUTCH IIOJI JaRJICHHEM, KOTOPOE CO3JAET 3JIEKTPOOEH30HACOC.
KomuyecTBO BHOPBICKMBAEMOI'O TOIUIMBA 3aBUCHUT OT IPOJOJIKHTEILHOCTH
OTKPBITHA (QOpCYHKH. MOMEHT OTKPBHITHSI pPETYINPYET 3SJIEKTPOHHEII OJIOK
ypariaeHUa (ObY) Ha ocHOBaHIU 00OpaOaTHIBAEMBIX HM JAHHBIX OT PazINYHBIX
JTaTYNKOB.

JlTaTunk MaccoBoro pacxoja BO3JQyXa CIYXKUT JUJIS pacueTa I[UKIOBOIO
HAIlIOJIHEHI IIIIHHJAPOB. K3MepseTcs MacCOBBIII pacxol] BO3JyXa, KOTOPHIM
[IOTOM I[E€PECUNTHLIBAETCS IIPOTPaMMOIl B IIMIMHJPOBOE IIUKIIOBOE HAIIOJIHEHIE.
[Ipu apapuu JaTdnka €ro IokazaHHs NTHOPUPYIOTCS, pacueT HAET 110 aBapUIIHBIM
TadIIIaMm.

J[aTUNK 1oJ10:KeHNA APOCCETbHOM 3aCJI0HKH CIIYKUT JJI1 pacdeTa (pakTopa
Harpy3Kl Ha [JBUTaTe€Jb I €ro HN3MEHEHHS B 3aBHCHMOCTH OT YIJIa OTKPBITHS
JIPOCCENBHON 3aCJIOHKH, 000POTOB JBUTrATEId 1 IUKIOBOTO HAIIOJIHEHIL.

o EHT FORRMGAR 7T oY T aaomeil  JKMAKOCTH  CIYJKHT IV

BNEKTPOHHOW MOANMCHIO 1 1 3a)XKUraHus 110 TeMmIlepaType 1 Il

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 |
Bnapeneu: tebayxoea TateaHa AnexkcaHgpoBHa th aEapHH AdaTHIIKa €Ir'o 1IOKa3aHIIA
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NTHOPHUPYIOTCS, TEMIEepaTypa OepeTcsd M3 TaOIUIEI B 3aBUCHMOCTH OT BpEMEHU
paOOTHEl JBUTATEJI.
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Puc. 6.13. Cxema cucTeMbl OITAHIA C pacIIpeaeICHHEIM BIPEICKOM:

| — TomnuBHEI Oak; 2 — 3JIeKTpOOEH30HacoC, 3 — TOIUIMBHBIN PUILTP, 4
— PEryJsaTop MOaBlICHUS TOIUINBa, 5 — (OpPCyHKA, © — 3IEKTPOHHBIN OJIOK
yIpaBJjeHUsd, / — JaTulK MacCOBOT'O pacxXxoja Bo3Ayxa, 8 — JaTUUK II0JIOKEHI
JIIPOCCEJILHON 3aCIIOHKN, 9 — naTunk temuepatypel OJK; 10 — perysarop XX, 11

— JaT4YUK IOJIOKEHUS KoJeHBama, 12 — garumk kuciopopga, 13 —
HelTpanuzaTop, 14 — gaTumk AeToHaIuM, 15 — KJIamaH IpoJyBKU agcopoepa; 16
—aJcopoep.

l[ﬂ THHRK IOJIOKREHHHA ROJIEHYATOI' O BaJIa CITY K HT JUIIA D6H_[ el
CHUHXPOHHM3alINN CIICTCMEI, PACHCTA G6GpDTDB ABHTATCIIA M IIOJIOKCHIIA KOJICHBAIIA

R __omnpeneneHHrle  MOMeHTH  RheMeHn. JIIIKB - mnomapuein gatunk. llpu
AOKYMEHT NoarnmncAH
SNEKTPOHHOW MOANUCHIO BoauTcsa He OyaeT. [Ipu aBapum gaTunka

Ceptudukat. - 12000002A633E3D113AD425FB50002000002A6

JUHCTBEHHBIN "JKHN3HEHHO BaXHLIU' B
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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CHUCTEME JaTUHUK, IIPH KOTOPOM JIBIKE€HIE aBTOMOOIIII HEBO3MOKHO. ABapHUH BCeX
OCTaJIbHBEIX JaTUNKOB IIO3BOJISIOT CBOUM XOJOM J00paThCs JO aBTOCEPBIICA.

JlaTuynk KHCJOpoOAa IIpeJHa3HAuE€H /A OIPEAEIeHIs KOHIEHTpaIl[uu
KHCIIOpoJa B oTpaboraBmmuxX razax. KMuadopmaimsa, KOTOPYIO BBIJAET JaTUlK,
ICIIONIL3YETCS  SJIEKTPOHHBIM ~ OJIOKOM  YIpaBJIEHHUS 11  KOPPEKTHUPOBKU
KOJIMUECTBA II0JIaBa€MOTI0 TOIUIMBA. JlaTUNK KUCJIOpOJa HCIIOJNIB3YETCSA TOJILKO B
CUCTEMaxX C KaTaJIUTHYECKUM HEUTpan3aTOpOM II0[ HOPMBI TOKCUYHOCTH EBpo-2
n EBpo-3 (B EBpo-3 ncnonw3yercs JBa JaT4HKa KICIOpoJa- JO KaTaln3aTopa U
II0CJIE HETO).

JlaTuyuk JgeTOHALMM CIIVKUT JJII  KOHTpOJig 3a JAerToHanueinn. llpu
oOHapykeHHUHN T1ocieaHell OBbY BKIIOYAaeT alIropuTM TalleHUs JeTOHAIlNM,
OIIEpaTUBHO KOPPEKTUPY A YTOJI ONIEPEKEHIA 3aKUTaAHIA.

JJIeKTPOHHbIN 0J10Kk ynipaBjeHHs (DBY) oOpabaTtniBaeT nHPOpPMAIUIO OT
MaTUNKOB M VIIPABISIET BCEMHM DSIIEMEHTAMU CHCTEMBI IIUTaHII. B Hero
HEIIPEPBIBHO IIOCTYIIAFOT CBEACHIS O HANpsKEHUHN B OOPTOBOI CETH aBTOMOOMIIA,
€ro CKOPOCTH, IIOIOXKEHHN M KOJMYECTBE OOOPOTOB KOJIEHYATOTO Baja,
[IOJIOKEHUU APOCCEILHON 3aCIIOHKM, MAaCCOBOM pacxXoJ€ TOIUINBA, TEMIIEPATYpPE
OXJIaKJAKOIEeNl JKUIAKOCTHU, HalINUnU JEeTOHAIlUU, COJEpKaHUM KHCJIopoJa B
BeIXJione. Mcmomb3ya 5Ty unHQOpMaImo, OporpamMma  OBY  oCyIIECTBIISAET
yIIpaBJIeHIE UCIIOJIHUTEILHEIMI MeXaHIM3MaMH, K KOTOPBIM OTHOCSTCS: JOPCYHKN,
O€H30HACOC, MOAYJIb 3aKUTaHUS, PEryJIIATOP XOJOCTOIO Xo/ja, KJIaIlaH ajcopoOepa
CUCTEMBI YJIaBJIUBAaHUS IIapOBR O€H3MHA, BEHTIIATOP CUCTEMEI OXJIAXKIECHHS U
Ip..T.€. ObY yrnpapisdeT mogaueil TOIUINBA, CUCTEMON 3a)KUTaHUs, PETYIISATOPOM
XOJIOCTOTO XOJa, BEHTIUIATOPOM CHCTEMBI OXIaXICHHI, aJcopOepoM CHCTEMEI
yJIaBJINBaHNIA ITapOB O€H3MHA, CUCTeMOIl JUArHOCTHKU U T. [,

6.2.2. TormmBHBIE opCYHKH

TomnuBHasA popcyHKa IMpeACcTaBIIET COO0M AIEKTPOMEXaHUUECKOE
YCTPOICTBO, IIPEJHAZHAUYEHHOE I JJO3UPOBAaHN TOIUINBA, €ro IIo4aul U
pPacIbIJICHHS B KaMepe CropaHus I 0O0pa30BaHIsI TOILIMBHO-BO3AYIITHON CMECIL.

3BecTHBIE 3JIEKTpOMarHuTHREIE (POPCYHKU MOKHO KJIACCUQUIIMPOBATE II0
CJIEJIYFOIIUM IIpU3HAaKaM: [0 BUAY CHUCTEMEI BIIPEICKA, II0 HA3HAUEHUIO.

Ilo Buay cucTeMbl BOPbICKA (GOPCYHKN OBIBAIOT JJIS IIEHTPAJIbHOTO (MOHO )
BIIPLICKA, pacHpegelIeHHOro ( MHOTOTOYEYHOTO ) BIPLICKA I HEIIOCPEICTBEHHOTO
BIpEICKa. [[puHIINI AeficTBIUS OTMEUEHHLIX TUIIOB (DOPCYHOK OJMHAKOB.
OTJINYarOTCs OHM JINIIL KOHCTPYKTUBHBEIM HCIIOJTHEHIEM I MECTOM YCTaHOBKI.

IIpn neHTpaIbHOM (OJJHOTOYEYHOM ) BHPHLICKE HCIIOJB3YETCS TOJILKO OJJHA,
MHOTr/1a JIB€ (POPCYHKU, KOTOPEIE YCTAaHABINBAIOTCS B OOIIEM JIJIs1 BCeX I[IJIMHAPOB
BITyCKHOM TpyOOIIpoBOe Iepe] ApocceIbHOM 3aciIoHKkol. KpoMe Toro, Takne
dopCcyHKU XapaKTEPU3YIOTCA HIBKIM COIpoTuBneHueM ( 1o 4 — 5 OM ) oOMOTKH

AOKYMEHT MIOANNCAR HTPaJIbHOTO BIIPBICKA ICIIOIL30BAaIICh
ANEKTPOHHOW MOAMUCHIO
Ceprucpikar:’ | 12000002A633E3D113AD425FB50002000002A6 'orJia cTaja IOBCEMECTHO

Bnageneu; Webayxoea TateaHa AnekcaHgpoBHa TO EHpE:-IC Ka.
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[Ipn pacpeaeneHHOM BIpEICKE (POPCYHKHU PACIIOIaraloTCs BO BIIYCKHBIX
TpyOOmIpOoBOAaxX KaKJA0r0 IMIUINHAPA Y UX OCHOBAHHIS U OTJIMYAKOTCS CPaBHUTEILHO
BEICOKHMM compoTuriaeHneM ( o 12 — 16 Om ) 0OMOTOK 371€KTPOMAarHUTOB.

IIpu HEnmocpeaCTREHHOM BIphICKE (DOPCYHKHU IIOLAIOT TOIUIMBO IIPSIMO B
KaMEPHI CTOPaHNS KaXI0To IUINH/PA.

I1o Ha3HaYeHUIO TOIUIUBHEIE (DOPCYHKHU JEIATCS Ha paboUule U ITyCKOBEIE.

Paboune ¢popcyHKH 10 ONpeAcNICHIIO IIpeJHa3HaueHBI 41 [I0Jaull TOIINBA
KO BCEM IUINHApPaM JBUTATETI.

IIyckoBas gopcyHka npeaHazHadeHa Qi oOJIerde s IIycka X0JI10JHOTO

JIBUTATEIS.
3 «» 9
Puc. 6.14.Cxema sIeKTpOMarHuTHON POPCYHKH
| AOKYMEHT MOAMUCAH 1. 6.14 ) BximrouaeT B ceOs Hacagky 1,
ANEKTPOHHOM MOANUCHIO | 3 06 4
Ceprudukar: ' 12000002A633E3D113AD425FB50002000002A6 yHEH 5, OOMOTKY 4 JJICKTPOMAalHHT4,
Bnapenew llleDayxosa TateaHa AnekcaHApoBEHa 7 8: cep TIEUHIK 9 BHeKTp[)MaI‘HI—ITa:
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OrpaHNUNTeNbHYIO maioy 10, kopayc 11 knamaHa-pacnbIINTeN, IITEeKep 12 u
KoJoaky 13.

dopcyHKa paboTaeT CIEAYIOMIM 00pa3oM.

M3 TonmnmBHOI MarucTpain TOIUIMBO IO/ JaBJIEHUEM IIOCTYIIAET B
pOpCYHKY, IpeABaApUTEIILHO OYMINASACE B PIILTPE S5, U IMOJAXOJUT K 3aIIOPHOMY
KJIallaHy, KOTOPHIN IO JJEUCTBUEM IIPYKMHBI 8 HAXOJUTCS B 3aKPBITOM
[IOJIOKEHUU. B COOTBETCTBUN C 3aJI0KEHHEIM aJITOPUTMOM 3JIEKTPOHHEIN OJIOK
yIIpaBJIEHNU JBUTATEJIEM B HYKHBEIII MOMEHT 0O€CIIEUNBAET I10/[aUy HaIIPIKEHIT
yepes mrekep 12 xosmoaxu 13 Ha oOMOTKY 4 3II€KTpOMArHuTa, B pe3yJIbTaTe Yero
BO3HUKAET SJIIEKTPOMATHUTHOE I10JIE, IO AEeIICTBUEM KOTOPOI'O IIPUTATNBAETCS
CEepJAEUHUK 9 BMECTE ¢ UIJION 2 3aIllOPHOTO KJlallaHa. B pe3ysbTraTte 3TOro
OTKPBIBAETCs OTBEPCTUE B KopIryce 11 KkiamaHa-paclbIIUTEII, U TOIIJIUBO
BIIPLICKHBAETCS BO BIIYCKHON TPpyOOIIpOBO  MIINHpaA ( IUIN B KaMepy CTOpPaHIL ).
[Ipu 5TOM KOJIMUECTBO BIIPHICKNBAEMOT'0 TOIIINBA IIPOHMOPINOHAIILHO
JUINTEJILHOCTU UMIIYJIbCa II0JJaUl HAlIPsDKEHU, 3a]aBaE€MOT0 SJIEKTPOHHLEIM
OJIOKOM YIIpaBJIE€HNS, T.€. YIIPaBJLIIOMUIM IIapaMETPOM I IIEKTPOMATHUTHEIX
pOpPCYHOK SBJIIETCS BpEMS OTKPBLITOTO COCTOSHUS KJIallaHa-paCIIbIIINTEIIS.

[Ipn npekxpameHnn mojaun HalIpsKEHNSI Ha 0OMOTKY 4 3JI€KTpOMarHuTa
IIEVICTBUE SJIEKTPOMArHUTHOTO ITI0JIA IIPEKPAIIaeTCs, B PpE3YIIbTATE UETO CEPAECUHUK
9 BMecCTe ¢ UIJION 2 3alIOPHOIO KJlallaHa Mo AeICTBUEM IIPYKITHEI &
BO3BpaAIIatOTCs B ICXOHOE IIOJIOKEHNE U, KaK CJIEJICTBIE, 3aKPbIBAE€TCS OTBEPCTUE
K kopiyce 11 kimanmaHa-pacubUINTENSA U IIPEKPAIAETCs BIPHICK TOIUINBA 13

OopCyHKIL
6.2.3. Katymuku 3a:;xuraHmus

Karymka 3akxurasns npegHazHadeHa JJII IpeoOpa30BaHIs TOKa HI3KOIO
HAIIpKEHI, [10JJaBa€MOT0 Ha IIEPBUYHYIO 0OMOTKY, B TOK BEICOKOTO
HaIIpsKCHI, HABOANMBII BO BTOPUUHOII 0OMOTKe. DaKTUYIECKI KaTyIIKa
3ajKUTaHU IIPeICTaBISIET co00i TpaHchOopPMAaTOp € IMOBLIIIEHHBIM
K03 (PUITUEHTOM TpaHCcPopMaIllN.

KaTymkn 3akuraius MOXKHO KJIacCU(UIMPOBATE II0 CJIeAYIOIMIM
IIpI3HaKaM: II0 TUIIy CHCTEMBI 3aXKHTaHIL, 110 KOJIMYECTBY 0OCITy KBa€MBIX CBEU
3a)KUTaHISL.

Ilo TMIIY cHcTeMBbI 3a:KHMIraHUSA KaTyIIKI OBIBAKOT JJISI KOHTaKTHOI
CUCTEMBI 3aKUTaHIA, KOHTAKTHO-TPAH3UCTOPHOI CUCTEMBI 3aKUTaHIs,
OECKOHTAKTHOII CUCTEMBI 3a’KUTaHI 1 CUCTEMEI 3aKUTaHUS CO CTATUYSCKUM
pacmpegerneHneM SHeprun ( 3JIeKTPOHHON CUCTEMBI IIPSIMOT0 3aKUTaHU ).

I1o Ko/IMYecTBY 00CIY:KMBAE€MbIX CBeY 3a:KUTaHUSA KaTy KU JeJIITCs Ha
obmue ( 0OcIyKUBaIOIIE BCE CBEUN ), MHANBHIIY aJlbHEIE ( OJHOUCKPOBEIE ) I
CABOCHHEIC ( ABYXHCKPOBEIE ).

AOKYMEHT NOARMCAH [0JIL3VIOTCS B KOHTAKTHOII, KOHTaKTHO-
3NEKTPOHHOW MOAMNMUCHIO
Ceprudiikat: | 12000002A633E3D113AD425FB50002000002A6 ‘ax 3aKITaHIs.
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NuauBuayaJibHble ( 0JHOUCKPOBBIE ) H CIBO€HHbIE ( ABYXHCKPOBBIE )
KaTy IIKI 3aKUTaHU HCIIONIB3YIOTCS B CUCTEMaX 3aKUTaHI CO CTaTHUECKIM
pacnpeaencHueM SHeprui ( SJIEKTPOHHBIX CHCTeMax IIPsIMOTo 3aKIUTaHUs ).

ONEKTPOHHBIE CUCTEMEI IIPSIMOTO 3a)KUTaHIS B OTJIHMULE OT
BEIIIIEOTMEUEHHBIX UMEIOT CJISAYION[IE IPUHIIUIINAILHEIE OTIINUNS: 1) HaIImune He
OJHOI1, a HECKOJILKIX KaTyIIeK 3aKUTaHUsd, 2) OTCYTCTBYET MeXaHUUECKHIi
pacHIpeeInuTeNb, 3) KaTyMKI 3aK IraHII HaAOpsIMYIO CO€AUHEHEl CO CBEUaMN
3aKUTaHUs, 4) paclpeele e Halp sDKEHUS OCYIEeCTBIISASTCS CO CTOPOHE
[IEpBUYHBIX 0OMOTOK KaTyIIEK 3aKUTAaHI, 5) OTCYTCTBYIOT SIIEMEHTEI,
IOIBEPIKEHHBIE IIOTEPSIM SHEPIUU I U3HOCY.

KaTymkn 3aXurains, IpuMeHsIeMbIe B 2JIEKTPOHHBIX CHUCTEMAaX IIPSIMOT0
3a)KUTaHN, KIacCUPUIUPYIOTCSI B OCHOBHOM IIO TPEM IpU3HakaM: 1) I1o
KOJIMUECTRBY KaTyIIeK;, 2) II0 COBMEIEHNIO KaTyIIeK cO CBedaMI, 3) IO
COBMEIIEHIIO KaTyIIeK ¢ KOMMYTaTOpaMIL.

Kaxk OblII0 0OTMEUeHO paHee, 10 KOJIMYECTBY KaTYIIKI ObIBatOT
MHAUBIAY albHBIEC Ha KaX bl IITHHAP ( OJHOUCKPOBEIE ) I CABOSHHEIE (
JIBYXHCKPOBEIE ).

IIo coBMemeHIo co cBeUaMH KaTyIIKHI OBLIBalOT HECOBMEIISHHBIMU
(puc.6.15a) u coBMeneHHEIMU cO cBeuaMu ( puc.6.156 ).

IIo coOBMENIEHIIO ¢ KOMMYTaTOpaMI KaTyIIKHI TakyKe OLIBaIOT
HecoBMeMeHHbIMU ( puc.6.15a u puc.6.16a ) 1 cOBMENEHHLIMU C KOMMYTaTOpPaMH
(puc.6.156 u puc.6.166 ). KaTymku 3aKuraiHus, COBMEIEHHBIE C
KOMMYTaTOpaMHU, YaCcTO Ha3hIBAaIOT MOJYJISIMH 3a:KHUT AaHUSI.

CXeMBI 3NIEKTPOHHBIX CUCTEM MPSIMOTO 3aKUTaHN ¢ HHIUBIY allbHBIMI
KaTy IIKaMU 3aKUTaHUS IpeICcTaRISHBl Ha pIC. 3.

B cucremax ¢ HHAUBUAYaJIbHBEIMI KaTyIIKaMI 3aKHTaHIS KasJas cBeua
IIMEET CBOIO KaTYIIKY, IPHUYEM BCE KaTYIIKHI BKIFOUAIOTCS B paboTy MO KOMaHe
OBY B COOTBETCTBU C MOPSAAKOM pabOTHI IINIMHAPOB JBUTATENS.

3bY ;

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 6.15. CXeMBI 3JIEKTPOHHEIX CHCTEM IIPSIMOTO 3aKUTaHUS C
NHIUBITY allbHEIMH KaTyIIKaMH 3aKHTaHIS . a) HECOBMEIEHHBIMI CO CBEUaMU, O)
COBMEIIEHHBIMI CO CB€UaMIl, | — BEICOKOBOJILTHEIE IIPOBOJIA;, 2 — CBEUU
3aKHraHusd, ObY — aJIeKTpOHHBIN OJIOK yIpaRiaeHnd ABurareneM, K — koMmMmyTaTop
(TpaH3UCTOPHLIN KOMMYTATOP OTKJIFOUAET IWIN BKIIFOYAET IEIhb II€p BUUHOII
0OMOTKHU KaTYIIKH 3aKUTaHUS B 3aBUCUMOCTH OT YIIPaBJIAIOMIEr0 CUTHAJIA )
. K3 — karymika 3axxuraHus

CHCcTEMEI ¢ HHANBUAYAILHBIMI KaTyIMIKaMI 3aKUTaHIA IMEIOT CIIEAYIOI e
IpENMYIIECTBA: 1) 0 pazMepaM KaTYIIKH OU€Hb KOMIIAKTHEI, IIOCKOJIBKY
OTCYTCTBYIOT IIOTEPH SHEPTHUU B pacIpeAeinTele; 2) cTaTU4ecKoe pacupegesIicHIe
HAIIPKEHISI BO3MOXKHO A1 IFOO0T0 KOIMYECTBa MIJIMHAPOB, 3) OTCYTCTBYIOT
OTpaHHYCHI Ha JUAIla30HBl PEryJINPOBAHUS YITIa ONIEPEIKEHNS 3aKUTaHUS, 4) IIpH
BBEIXO/IE M3 CTPOS OJHOM KaTyIIKH JBHUTaTelIb COXpaHIET pabOTOCIIOCOOHOCTS.

B cucteMe ¢ HHANBUYAJILHEIMUI KaTYIIIKaMU 3aKUTaHIA, COBMEICHHBIMI
co ceedyamu ( puc.6.150 ), kaTymKH 3akUTaHUs YCTaHABIINBAKOTCS IIPSIMO Ha
CBEUI, UTO JIa€T BO3MOIKHOCTEL N30aBUTLCS OT BEICOKOBOJILTHEIX IIPOBO/IOB,
SIBJIIFOI X CSI HEHAIEKHBIM 3JIEMEHTOM CHUCTEMEI 3a)K ITaHIL.

2bY .
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NOKYMEHT NMNOoAanncAH

SNEKTPOHHOW NOAMUCHIO
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Puc. 6.16. CXeMBI 3JIEKTPOHHEIX CHCTEM IIPSIMOTO 3aKUTaHUS CO
CIBOCHHBIMU
(ABYXHCKPOBBIMHU ) KATYIIKaMH 3aKHTaHNII: a) HECOBMENEHHBIMHU CO CBeYaMU, O)
COBMEI[EHHBLIMI CO CBE€UaAMM 3aKUTaHI, | — BEICOKOBOJILTHBIE IIPOBO/JIA;, 2 —
CBEUHU 3aXUTraHusg, OBY — 31eKTpOHHBIN OI0K yIIpaBiIeHus gBurateneM, K —
KOMMYyTaTop, K3 — kaTyIlka 3ax iraHusl.

B cuctemax co CABOEHHBIMU KaTyIIIKaMU KakKJbI€ JBa I{IINHIApPA JBUTATEILA
00CIyKMBarOTCS OJHOM KaTyIm KO IIpnueM KOHIBI BTOPHMYHON 0OMOTKHI OJHOII
KaTy KU IIOJKJFOUEHBI K CBE€UAM 3aKNTaHNUS JBYX IIUINHAPOR, KOTOPLEIE BEIOpaHEI
TaKIM 00pa3oM, 4TO B OJJHOM IIPOUCXOJHUT TaKT CIKATUI, a BO BTOPOM — BEIITyCKa.
[Ipu aTOoM HCKpa oOpa3yeTcs Kak B IIEPBOM, TakK U BO BTOPOM IIIUIMHApPAX, OJHAKO
BO BTOPOM IIIINHAPE OHa paboOTaeT BXOJIOCTYIO.

B cucteme ¢ COBMEIEHHBIMHU CO CBeYaMH KaTy IIKaMH 3akuraHus (puc.40)
KaTyIIIKa COBMeIeHa (paKTUECKH ¢ OJHOII CBEUOIl, KO BTOPOIl K€ CBEUe
HAIPsDKEHIE [IOJAETCs C IIOMOIIBLIO BEICOKOBOJILTHOTO IIPOBO/IA.

OaHoMCcKpoBbIe ( HHAUBHAYAJIbHbIE ) KATYIIKH 3a;KMTaHUA OLIBAIOT
kapaggamHoro ( puc.6.17a ) u mrrexeproro ( puc.6.176 ) Tunoe.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Puc.6.17. CxeMbl OJJHONCKPOBBLIX KaTyIIEK 3a)KUTaHU: a) KapaHJaIllHOTIO
THIA, O) IMTEKepPHOIo TUIMa: 1 — BTyJIKa O0JITa KpeIUIeHH, 2 — paJuaTop
BBIXOJIHOT'O Kackajla KOMMYTaTopa, 3 — KOMMyTaTopa, 4 — CepACUHIK, 5 —
IepBUYHAasI 0OMOTKA;, O - 3aMBIKAOIIUII MAaTHUTOIIPOROL, / — AeMII(pUpYIOIIas
maiida; 8 — MoMexXoracsamuuil pe3nucTop; 9 — CUINKOHORBKIN N30ILITOP; 10 —
BTOpHYHasg oOMoTKa; 11 — Macca J1d 3anuBKH ( 3IOKCUAHASI CMOa ), 12 — BEIBOJ
BBEICOKOI'O HAIPSDKEHI ( K CBEUE 3aKUTaHN ), 13 — KJIIEMMBI HI3KOTO

HaIIpHAMKCHIIA

KaTtymknu o00nxX TUIIOB HacaKMBAKOTCS HEIOCPEACTBEHHO Ha CREUY
3aKUTaHU U OTJINYAIOTC JINIIL KOHCTPYKTUBHBIM HCIIOJIHEHUEM.

IlepBuunasa 5 u BTopuuHasd 10 oOMOTKH KaTyIIE€K M3TOTOBJICHBI 13 MEIHOI
[IPOBOJIOKNU. J[MaMETPHI IIPOBOJIOKU 1 KOJIINYECTBO BUTKOB IIEPBUYHON 1
BTOPHYHON OOMOTOK OJHOUCKPOBBIX KaTyIIEK 3aKUTaHU IPUOJIN3UTEILHO TaKIe
K€, UTO U 'y 0OIel KaTyIIKI 3aKITaHIs.

CepaedyHHuK 4 KaTYIIKH 3aXKUTaHIS COCTOUT U3 OOJILIIOTO YIHCa

| [OKYMEHT NOANWCAH B U MpeJHa3HAUYCH JJI Y CIUTCHILT
ANEKTPOHHOW NOAMUCHIO
Ceprucpuar:  12000002A633E3D113AD425FB50002000002A6 KalyHKE P HOAQHC HallpAReHd.
Bnapeneu; llle6ayxora TateaHa AnekcaHgposHa MCX ITOCJICOAOBATCIIbHO CO BTOPHYHOII
ucTop 8.

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



B mrexepHoill katymike ( puc.6.170 ) amd yIydIieHnsa N30SI MeX Ty
[IepBUYHOI 11 BTOPUYHON OOMOTKaMH 3aJINBAETCS SIMOKCHAHAA cMorna 1 1.

OIHOUCKpPOBas KaTyIllKa 3aKUTaHII TeHEPUPYET OAHY UCKPY 3a OJINH
padounii MUK JBUTATENIA, IIO3TOMY B 3IE€KTPOHHEIX CHCTEMAaX IIPSIMOTIO
3aKHTaHNI UMEET MECTO CUHXPOHM3AINS pabOThl KaTYIIEK ¢ MOJIOKEHIEM
pacIpeIe/INTEILHOTO Bajla ¢ IOMOIILIO OB Y, KOTOpEIN B HEOOXOAUMBEIIT MOMEHT
TaeT KOMaHIy KOMMYTAaTOPY, U IIOCJIEAHNI B 3aBICUMOCTI OT YVIIPaBILAIOIIETO
cur"ana OBY BKIOYAET UM BHIKJEOYAET I[€Nb IIEPBIYHON 0OMOTKHU KaTyIIKIL

JIByxuckpoBasi KaTyuka 3a:;xkuraHus ( puc. 6.18 ) Bkymouaer B ced4
KJI€MMY HHI3KOTO HaIpsDKEHHA 1, cepJIeUHUK 2, IEPBUYHYIO OOMOTKY 3,
BTOPUYHYEO OOMOTKY 4 11 BEIBOJELI BEICOKOTO HAIIPSIKEHUS .

Puc.6.18. Cxema ABYXUCKpPOBOII KaTyIIKI 3aKUTaHILI

I[B}’XHGKPGB&H KaTYIIK4d 3dKHITI'aHIA OTIIIMHACTCAHA OT D,[[HGHCKPGBDFI B
OCHOBHOM HaAJIMHHCM JBYX BBEIBOJOB BLICOKOI'O HAIIPAMCHITA.

6.2.4. DieKTpHUecKHe 0€H30HACOCHI

ONeKTpuUecKkuil OeH30HacoC IpeJHazHaUeH 471 I1oJ4aun K (popCcyHKam
TpeOyeMOTro KOJIMYeCTBa TOIUINBA I COBMECTHO C PEryJIsITOPOM JaBIICHI
OJJTHOBPEMEHHOTO MHOJJIEPKaHII HEOOXOJMMOI0 €ro JaBIEHI:, 00eCIIEUNBAOIIErO
3 (PEeKTUBHBIN BIPHICK Ha BCEX pEKUMaX pabOTHI JBUTATEII.

OnexTpudeck e OEH30HAaCOCHl NP UIIJIN Ha CMEHY MEeXaHIYECKIM
nnadparMeHHBIM HacocaM, KOTOPEIE HCIIOJIL30BAIICE B KapOOpaTOPHBIX
> T R e i "2JICTBUE TOJILKO IIOCIIE 3allyCcKa

ANEKTPOHHOM NOAMMUCHIO DCBI, UCIIOJIb3YEMBIE B CUCTEMAX C

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: WWebayxopa TateAaHa AnekcaHapoBHa BIIC SHEKTp OABHIATCJIEM, COBMCIICHHBIM

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



C HAaCOCOM, OT aKKyMYJIATOpHOITI OaTapen aBTOMOOIIIA, UTO IO3BOJIIET CO3JIaBaTh
pabouee JaBJICHNIE B TOIUINBHOI MarHUCTpalll Nepe 3ally CKOM JBUTaTENI.

OnekTpudeckne OEH30HAacOChl MOYKHO KJIacCH(UIIPOBATE II0 CIIEAYOIINM
[IpU3HAKaM: 110 MECTY YCTAaHOBKU, II0 IIPUHITUITY JEUCTBUI, 110 KOHCTPY KIIHH.

I1o MecTy yCTaHOBKH 3JIEKTpUUECKII€ OEH30HACOCH AEIIATCS Ha HapYyIKHBIE
( IOJIBECHEIE ) U BHYTPEHHHE ( HOTPYIKHBIE ).

I1o npuHLMITY JelICTBUA 3IIEKTPOOEHR0HACOCH! AEJIATCS Ha OOBEMHEIE I
IIEHTPOOEKHEIE.

I1lo KOHCTPYKLIMM 0OBEMHEIE 3JIEKTPOOEH30HACOCH OBLIBAIOT POJIMKOBBEIMU 1
MeCTEPEHYATLIMH, a IIEHTPOOEIKHBIE JIeKTPOOEH30HACOCH — TYPONMHHBIMI U
BUXPEBLIMIL

Hapy:xHbIe ( IOJBECHEIE ) 3JIEKTPOOEH30HACOCH! Y CTaHABINBAIOTCS IO
JTHUIIEM KY30Ba WU B HIDKHEN 4aCTU MOTOPHOI'O OTCEKAa 1 NMMEIOT 3aIUTHBI I
MeTaUImdeckuil koxkyX. [locTyIuieHne OeH3nHa 13 Oaka K HaCOCY OCYII[ECTBIISIETCS
CaMOTEKOM.

[Torpy:kHEIE 3JIEKTPOOEH30HACOCH HAXO/ATCSI BHYTpH O€H300aKa 1
BMOHTHPOBAHEI B TOIUTUBO3a00PHUK.

[IpuHITUIT AeficTBUS OOBEMHBIX HACOCOB ( POJIMKOBHIX U MIECTEPEHYATHIX )
3aKJIFOYAETCs B I3MEHEHUU 00BEMOB BO BCACHIBAIONIEI II HATHETATELHOM
[TOJIOCTSX.

Bce anexrpudecknue O€H30HACOCH CKOHCTPYHUPOBAaHEI TAKIM 00pazoM,
YTOORI U 3IEKTPOJBUraTElb, I HACOC HAXOAUIINICEH B €JJHHOM KOPITyCE.

Ilorpy:xHoii sj1ekTpoodeH3oHacoc ¢upMel BOSCH ( puc.6.19 ) BximodaeT B
ce0s BRIXOAHOII MTYIIEp 1, oOpaTHEI KJTalaH 2, SIeKTPOKIEMMEL 3, KOJUIEKTOp 4
BIIEKTPOJIBUTrATEII, IIETKOAEPKATEID 5 C IIPYKUHOI U MIETKOI, IIOCTOSIHHBI I
MarHUT 6, HETIOJABIIKHYIO OCh / SIKOPSI 3IIEKTPOJBUrATEIL U pOTOpa Hacoca, sIKOpb
8 3JIEKTPOJABHUraTEeNs, CHEIHYIO BIIKY 9, IeHTpoOexkHEIe ponuku 10, kpeimky 11
Hacoca, koprayc 12 Hacoca, poTop 13 Hacoca ¢ ITBIO IIEHTPOOEK HEIMH POJINKaMIU,
noHIe 14 Hacoca, BXOJHYIO mENb 15, ceTky 16 dunbTpa rpy0oii OUNCTKI
TOIUINBA, BREIIIYCKHYIO IeJbL 17, kimanaH cOpoca ( peIyKIIUMOHHBII KIamnaH ) 18 u
BEIEMKY 19 B gHHIEe OeH300aKa.

Kak BuauM, B JaHHOM YCTPOIICTBE COBMEIIEHBI IIPUBO/I U UCIIOJIHUTEILHBI i1
MexaHN3M ( Hacoc ).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Puc. 6.19. Cxema norpy’kHOTro polIMKOBOI0 3JIeKTPOOEH30Hac0oca Cepuu

BOSCH - 0580254

[IpuBOAOM BJIEKTPOOEH30HACOCA SBILISTCS AICKTPUUECKUIT JBUTaTEIb
IIOCTOSIHHOTO TOKa C JBYMS IIOCTOSHHBIMU MarHUTaMu N 1 S, KOTOphI€ CO34al0T
[IOCTOSIHHOE MarHuTHoOe IoJie B ], Omarojiaps KOTOpPOMY HPU IPOXO0XKIESHUU
SJIEKTPUUECKOro TOKa uepe3 0OMOTKY SKOps 8 IOCIeqHUII HaullHAeT BpallaThCs
BMECTE ¢ pOTOpOM 13 Hacoca, IpUHIUI AEICTBUSA KOTOPOTO OIIIICAaH paHee.

OUYUIEeHHBIN ceTYaThIM (PIUILTPOM 16 rpyO0il OUUCTKI O€H3UH IIOCTYHAET
13 OeH3z00aka B KopIyc 12 Hacoca uepe3 BXOAHYIO ek 15 B gJoHIe 14 Hacoca,
3axXBaTBIBAETCS OUepeaHBIM HaOeraromumM poaukom 10 u mpoTankuBaeTcs K
BBIIIYCKHOI IeJi 17 B KPBIIIKE Hacoca U Jajiee uepe3 BCe Y3JIbl JIEKTPOJBUTaTEIs
K BEIXOAHOMY IITyIepy 1.O0paTHBII K/1anaH 2 IPeIsITCTBYET CTeKaHMIO OEH31HA B
Oakx Ioclie BeIKIrOUeHN Hacoca. KmamaH cOpoca 18 npenoxpaHsaeT CUCTEMY OT

HPpE3MCEPHOI'O IIOBHIIMICHITA 4 BJICHIIA.

AOKYMEHT NOAMUCAH |
SNEKTPOHHOW MOANUCHIO T Pa3BUBATL JaBJICHUC IIPU

Ceptudhukat: - 12000002A633E3D113AD425FB50002000002A6 :l:78 maj OJIHAKO KJIallaH C6pgca 18
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa —[pH YTOM HpﬂH?:BD,[[HTﬂHBHDCTh Hacoca
HNeincreutened: ¢ 20.08.2021 no 20.08.2022



COCTaBJIIET Imopsaka 1,8 J1/MuH, 4To HaMHOTro OOoJbIe, YeM TpeOyeTcs I
HOpPMaJIbHOI paOOTEl ABUTraTe . I103TOMY B COBPEMEHHEIX JBUTATEILIX
BHYTPEHHETO CTOpaHUsd CUCTEeMEBI IINTaHI IS IIoAJepKaHNII TpeOyeMOoro
JaBIICHUS 000pYI0BaHBI PETYJIITOPOM JaBICHNS, a JJId cOpoca N3IIIIHETrO
OeH3uHa B OeH300aK — 0OpaTHEIM OCSH30IIPOBOIOM.

PacrionokeHue 31IeKTpoABUTATENISI Hacoca B OeH300aKe NMEET CIIEAYIOIIIE
[IPEUMYIIECTRA:

- IIOBBIIIIAETCS HAJAEKHOCTE 3JIEKTPOJBUTATEILI 3a CUET IIOCTOSHHOM U
5((PEKTUBHOI MPOMBIBKH KOJJIEKTOPHO-IIETOUYHOI0 MEXaHN3Ma U CMa3KH
OCH3MHOM IIOAIIHIIHIKOB OCH 7, HA KOTOPOI BpaIlaloTCs pOTOP Hacoca U SKOpPb
AIIEKTPOJBHUTATEIIS,

- B KOHCTPYKITUU 3IE€KTpOOEH30Hac0ca BMECTO IOAIIIUITHUKOB KaUCHIIST
HCIIOJIB3YIOTCS IIOAIINUIIHUKI CKOJIbKEHIS, IIOCKOJILKY OHH JIydllle padboTaroT B
TaKoIl JKIJIKOI cMa3Ke, KaKk OEH3IH,

- OeH31H 3 (PEeKTHUBHO OXJIAXKJAET 3JICKTPOJBUTaTE]b.

HapyKHbIH 3/1eKTP00€H30HACOC CXEMaTUUECKU IIpeacTariIeH Ha puc. 6.20.

[ IpuHITUIT AefICTBUSA 1 YCTPONCTRO JaHHOTO 3JIeKTpoOeH30Hacoca
AHAJIOTUYHBEI IOTPYIKHOMY Hacocy. OTJIIMUNTENBLHON 0COOEHHOCTRIO 3TOT0 Hacoca
SBIIIETCS TOT (PaKT, UYTO YCTaHABIMBAETC OH BHE OeH300aKa, a TOIINBO II0JaeTCs
K HeMy I3 OeH300aka uepe3 BXOJHOII MITYIep OTAeNbHBIM O€H30IIPOBOIOM.
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Puc.6.20. Cxema Hapy’XHOI'O pOJINKOBOIO 3IeKTpoOeH30Hacoca: 1 —
BBEIXOJHOII MITyIEP; 2 — OOpaTHBII KJIallaH, 3 — KOJUICKTOP SJIESKTPOABUTaTEIId, 4 -
M eTKOAepIKaTelIb C NPYIKUHOI I IMETKOIT, 5 — HOCTOSHHBINI MarHuT, 6 — SKOpPb
SJIEKTPOJBHUIraTEIIs, 7 — POJMKOBKBIN Hacoc; 8 — knamnaH cOpoca ( peayKIIMOHHEII
KJamaH ), 9 — BXOJHOM MITYILEP

[IOKYMEHT MOAMUCAH HA TOILIUBA
ANEKTPOHHOM NOANMUCHIO
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneuy: Lle6Gayxopa TateAHa AnekcaHnpoBHa }cyH{jI{ OCHOBA4HAa Ha TOM, HTO

NeitcTenTenen: ¢ 20.08.2021 ro 20.08.2022 JIIKHO 3aBHCETE TOJIBKO OT



JUTUTEJILHOCTH BIIPBICKA, TO JaBJICHHE TOIUINBA Ha BXOJe K (POPCYHKaM JOJIKHO
OBITH BCEr/Ia IIOCTOSHHBIM JJII KakJJOT0 pekuMa paOOThl ABUraTerd. J[J1sd 3Toro
ICIIOJIB3YETCS PEryIsaTop JaBIE€HHU TOIUINBA, KOTOPBIM I 00eCIIEUNBAET
IIOCTOSHCTRO JaBJICHI Ha BX0/JI€ K (OPCYHKaM IIPU Pa3HOM pPa3peiKEHUN BO
BITYCKHOM KOJIJIEKTOPE ( 10 APOCCEIBLHOI 3aCJIOHKOI ) U IIPH PazINdHBIX
peXumax padbOTHI JBUTATEIIS.

Perymsarop maBiaeHnsa tomumuBba ( puc. 6.21 ) cocTout m3 kopiyca 1,
BaKyyYMHOII kKaMephl 2, MeMOpaHhI 3, KJlallaHa 4, Opy>KUHEI 5, MTyIepa 6
[TOJIKJIFOUYEHM S K BIIY CKHOMY KOJUIIEKTOPY, HITyliepa / IMOABO A TOIUINBA U IITYIlEpa
8 OTBO/Ia TOILJINBA.
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Puc. 6.21. Cxema perynaropa JaBJIeHNs TOIUINBA

Kopmycl, B kOTOpHIIl uepes mTynep / mogaeTcsa TOIIINBO, OTAEIIEH OT
BaKyyYMHOII kaMephl 2 MeMOpaHoIi 3 ¢ KianmaHoMm 4. BakyyMHas Kamepa C
IIOMOIILIO IMITYIlEPA O IIIJITAaHI'OM COEAUHEHA C BIIYCKHBIM KOJUIeKTOpoM. IIpyxuHa
5, pacmoJioKeHHas B BAKYYMHOII kaMepe, oOecIiedBaeT BO3BpaIleHIle MeMOpaHEI
C KJIallaHOM B COCTOSIHIE, IIEPEKPBIBAIOIIEE CIINBHOE OTBEPCTUE 9,CBA3aHHOE CO
MTyILepoM 8§ 0oTBRoAa ToIuInBa. PakTHUECKN HAa MEMOpaHy 3 ¢ OTHOII CTOPOHEI
JIENICTBY €T JaBJICHIE TOIUINBA, a C JPYTroll — JaBIEHNE BO3/IyXa 13 BIIYCKHOTO
KOJUIEKTOPA U Y CIUINE MIPYKUHEL.

[Ipn yBenmmueHN JaBI€HHI CBLIIIE 3aJaHHOIO MeMOpaHa 3 BMECTE C

AOKYMEHT MOANMNCAH s BIIPABO ), TEM CaMBIM OTKpBIBasd
SNEKTPOHHOW NOANMUCHIO o
CepTudmkar - | 12000002A633E3D113AD425FB50002000002A6 IBHEII Oak. B PC3VJILTATC JaBJICHIIC Ha

BHEHEHELI,I UJEEI'E}"HGEE TateAHa J":U'EEHEEIH,D,[JUEHEI IeHEBIIIEHHIT ,[[H.-BHEHI’IH PD;D BH,ILHHHDFG
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KjaraH 4 I10 1 ,[[E:ﬁCTBHEM IIPYIKITHBI 5 IIEPEMCIIACTCA BIICBO H IICPCKPLBIBACT
OTBCPCTIIC O I OTBOJa TOIIJIIIBA.

HpH YBCIIMHYCHUN HAI'PY3KIM Hd ABUI'dTCJIb PA3PCIHKCHIIC BO3/JyXad BO
BIIYCKHOM KOJUICKTOPC YMCHBLIIIACTCA, B PC3YJIbTATC HCI'O CYMMAPHOC YCILIHNC OT
,[[EﬁCTEHH IIPYIKIHEI 1 JaBJICHITA BO3yXa YVBCJIINMHYNBACTCAH, 11 KJIdlldaH 4
IICPCMCINACTCA BJICBO, IICPCKPEIBAA OTBCPCTIIC 9 HaCTOJILKO, yTOOLI 00ecIeuYlThL
AaBJICHIC, 3a/1aHHOC IJIA JdaHHOTI'O PCXKIIMd paﬁﬂTBI ABHI'aTCILA.

HpH YMCHBIICHHNI HAI'PY3KH Hd JABHI'aTCIIb PA3PCHKCHIIC BO BIIYCKHOM
KOJUJICKTOPC YBCIIHNHIBACTCA, CYMMAPHOC YCHJIIIC OT ,I[EﬁCTEHH IIPYKHHBI 1
AaBJICHIA BO3IVXd YMCHBIIACTCA, B PC3YJIETATC HCI'O KJIAIldH 4 IICPCMCIIACTCA
BIIPAaBO, I1 HEPC3 OTBCPCTIIC O TOITBO B OOJBIIIEM KOJIMUECTBE BO3BPalllaCTCA B
TOIUINBHBIN 6&1{5 YMCHBIIAA TCM CaMbIM JaBJICHIIC Ha BXOJIC K (b{}pcyHKaM 10
3dJIdHHOTI'O JIA COOTBCTCTBYIOIICI'O PCHKIIMA paﬁDTBI ABITI'ATCIIA.

B CJIYHAC BBIKJIFOHUCHIIA ABHIATCIIA, KOI'JId IICPCCTACT pHGDTaTb 6EH3DH&CDC:.
PEIVIIATOP A4BJICHIA TOILIMBA ITIO3BOJECT COXPAHHUTE JdBJICHIC B TOIIJINBHOU
CHCTCMC JJIA IIOCIICAYIOIINX 3aIly CKOB. B sTom CIIYyHac, T.C. IIOCJIC IIPCKPAIICHIIA
pa6DTE:-I 6EH3DHH.CDCH:, AdBJICHIIC B KaMCPC ] HaunHaer IIa4Thb 11 CTAHOBIITCAH
MCHBINIC, YEM [J4BJICHIIC OT ,I[EﬁCTEHH IIPYXHNHBI 1 J4BJICHITA BO3AYXd BO BIIYCKHOM
KOJLJICKTOPC, B PC3YJIBTATC HCI'O KJIdllaH 4 IICPEMCIIACTCA BJICBO H IIOJIHOCTBRO
3AKPBIBACT OTBCPCTIHC 9:, IIPCAOTBpAdlladAd CTCKAHIIC TOIUINIBA B TOILINBHEIIT Oak.

6.2.6. Peryasitop xoJ10cTOro xoja

Perymarop XoinocToro XoJa npeaHa3HaueH JJ1d II0AAep Ka I
YCTaHOBJIEHHOM YaCTOTHI BpaIlleHNS KOJIEHUAaTOTO Bajla JBUTATENd 3a CUET
I3 MEHEHUS KOJIMUECTBAa BO3/IyXa, I10JaBaeMOI0 BO BIIyCKHOI KOJIJIEKTOP B 00OXO[
JIPOCCEIILHOII 3aCIIOHKN.

Perymirop XoJocToro xojia yCTaHaBIIMBAETCS B JJPOCCEIILHOM MHaTpyOKke 3
( puc. 6.22 ), KOTOpPHIIl IMEET KaHal 4, pacIOJIOKEHHBIN 3a APOCCEIILHON
3aCJIOHKOIL, 1 KaHal 5, pacloI0KEHHBII IIepe] ApOocCeIbHOM 3acjioHkoii. Oba
KaHajla COeIHEHBI MEXKIY cOO0Il OTBEPCTUEM O.

CaM pPEeryisarop X0JI0CTOr0 X0/4a, ABJIISCh COCTABHON YaCThEO CUCTEMEI
XOJIOCTOTO X0/J1a, IPEACTABILIET COOOI ONIIOJIIPHEIN ITaTOBBI AJIEKTPOJBUTATED
7 TIOCTOSIHHOTO TOKa C COSAUHEHHBIM C HUIM IIOAIIPY K MHEHHLEIM KOHYCHBIM
MTOKOM & ¢ KianaHoM. IIpuHInm paboTEl peryisaTopa OCHOBaH Ha
IIpeoOpaz0oBaHUN BpallaTeILHOrO JBIDKEHI pOTOPa IIaroBOro ABUTATEIIS B
[IOCTYIIaTEJILHOE JBIDKEHIIE KOHY CHOT'O IIITOKA 8 ¢ KJIallaHOM IIPU ITOMOII I
YEPBAYHO-aHKEPHOT'O MEXaHN3Ma.

[Ipu 3akpLITOM IIOJIOKEHNUU KJlallaHa KOHY CHasl 4acThb IITOKA 8 IOJIHOCTHEO
BXOJUT B CEIJI0O OTBEPCTU O U epeKphIBaET ojauy BO3yXa B 00X0/]

ﬂpGCCtﬂHBHGﬁ 3aCJIOHKU. OTO MOJIOKEHUE IITOKa & COOTBCTCTBYCT HYJIIO III4I'OB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Puc. 6.22. Cxema cucTeMhbl X0JIOCTOro Xo/Jia: 1 — BIyCKHOIT KOJIJIEKTOp;, 2 —
IpOCCenbHasd 3acJIOHKA;, 3 — APOCCEeNbHBII NaTpyOoK; 4, 5 — 00X0OJHEIE KaHAJILL, O -

[I0CaIOYHOE OTBEPCTHUE KilallaHa, / — IIarOBLIN SJIIEKTPOJBUTaTENb IIOCTOSIHHOIO
TOKa, 8 — KOHYCHBII IIITOK C KJIAIIAHOM, 9 — 3JIEKTPUUECKUN pPa3beM

1 Ipn 3akpEITON APOCCENBLHOM 3aCJIOHKE 2 PETYILATOP, IIOJIyUuasi CUTHall OT ObY,
OTKPBIBAET OTBEPCTHE O, IepeMellias IMTOK 8§ OT CBOETO cejjla Ha OIIPEAEIIEHHOE
YICJIO IIATr0B, IPOIIOPIIOHAIILHOE HEOOXOJMMOMY pacxoay Bo3ayxa. CUrHall
OBY BrIpabaThIBaeTcsd ¢ yUeTOM HH(OpMAaIIH, IOJIyUeHHOoIl OBY OT JaTUNKOB
[TOJIOKEHUS JPOCCEIBLHON 3aCJIOHKI, TEMIIEPATYPhl OXJIaXKJArOIEN KUIKOCTU 1
JaCTOTHI BpallleHUS KOJIEHUATOro Basa. I [olTHOCTEIO OTKPHITOE IIOJIOKEHIE
KJlallaHa COOTBETCTBYET IIEPEMENECHUIO IIITOKA Ha 255 I1aros.

Takum oOpazoM, perynsaTop X0JI0CTOr0 X0 Ja, II0Iy4das COOTBETCTBY IO IE
CUTHAJILI OT ObY, IIyTeM IepeMelleHNs IIITOKa 8 MOAAEpKNBAET IIOCTOSHHYIO
YaCTOTY BpaIll€eHN: KOJIEHYATOI'O Bajla Ha XOJIOCTOM XO/Y.

6.2.7. Knanan npoayBKH ajacopoepa

Kiaman mpoayBKHU aficopOepa UCIHOoNIL3yeTcsI B CUCTEME YVIIaBIUBaHUS IIapOB
OeHRIIHA.

HpH paﬁﬂTE JABITI'aTCIIA N30LITOUHOE TOIUINBO, BO3BPAIIdFOIICCCAH B
6EH3D6HK, NMCCT IIOBBEINICHHVIO TCMIICDATYPY. KPOME TOI'O 6EH3HH5 HHKO,[[HH.[HE[CH

OOKYMEHT nogrnnucaH - 2t
SNEKTPOHHOW MOAMUCHIO 1 COJIHCHHBIX JIYHCI. B PC3VJILTATC B
Ceptudbukar: - 12000002A633E30113AD425FB50002000002A6 30J0PO/IOB CH: KOTOPEIE B PAaHHIX
Bnapeneu: llebGayxoea TateAHa AnekcaHapoBHa

THMCE B aTMOC (I)Epy
Nencreutened: ¢ 20.08.2021 no 20.08.2022



B HacTosdmee BpeMs B CBSI3H € YKECTOUEHHEM HOPM Ipede/TbHO-
ITOITy CTUMBIX BEIOPOCOR BPEIHLIX BEIIECTB B aTMOC(Eepy BCE COBPEMEHHEIE
aBTOMOOMIN UMEIOT CHUCTEMEBI yIaBINBaHUS ITapoB OeHzuHa ( puc. 6.23 ).

CucTeMa yJIaBINBAaHIA IIapoB OeH31Ha, (PaKTHUECKU SBILISACH OJHUM I3
»JIEMEHTOB CUCTEMEBI IIUTAaHU, OCHAII[E€Ha aJcopOepoM 4, 3aIl0JITHEHHBIM
aKTHBUPOBAHHLEIM YIJIEM, U 3JIEKTPOMArHUTHLEIM KJIallaHOM 3 IOy BKI
azcopoepa.

ONeKTPOMarHuTHEII KJ1allaH IpoayBKH aficopoepa ( puc. 6.24 ) BKIIFOYAeT B
ceOs KaTymKy 1 aJIeKTpOMAarHuTa, cepAeUHUK-KIanaH 2, OTKIMHYIO IIPYKIHY 3,
mTylep 4 noJadu CMecU IIapoB OeH3MHa ¢ BO3AYXOM B 3JIEKTPOMAarHUTHEII

KJIdllaH, IITYLEP 5 110 1a4I1 CMCCII IIapOB OeH31Ha ¢ BO3JAYXOM BO EH}’CHHGﬁ
KOJLIICKTOD.

Ha poagymocuc iTEnA I::>

/

; =

'h Mage: Beramna
s

Puc.6.23. Cxema cucteMbl yJIaBINBaHIS IapoB OeH3MHA: 1 — ApoccerbHas
3aCJIOHKA, 2 — BIIYCKHOM KOJUIEKTOP, 3 — 3JIEKTPOMAarHUTHEII KJIallaH POy BKU
azmcopoepa; 4 — agcopdep; 5 — TOIUINBHEII Oak;, 6 — CTONOPHBII KpaH I10Jaull
TOIUINBA, 7 — TpyOOIIpOROJI OJaUN ITIapoB O€H3MHA B agcopbep; 8 — TpyOonpoBo
oJa4un aTMocepHOTO BO3qyXa B ajicopoep; 9 — TpyOompoBo g MOJadl CMECH

[IapoB O€H3MHA C BO3JYXOM K 3JIeKTPOMArHUTHOMY KJIaIlaHy U K BITyCKHOMY
KOJIIIEKTOPY .

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Puc.6.24. Cxema 3JIE€KTpOMArHUTHOTO KJIaIlaHa IIpoJyBKU ajJcopoOepa

CucTeMa yJIaBINBaHI IIapoB O€H31Ha pabOoTaeT CISAYIOIIM 00pazoM.

[Ipn HEepaboTaromeM JBUTATENE 3IIEKTPOMAaTrHUTHEII KJIallaH PO Iy BKU
azicopOepa noJ AeiicTBUEM Hpy KUHEL 3 ( puc.6.24 ) 3akprIT. IIpu 3TOM mapel
O€H3MHA 110 TpyOOonpoRBoAy 7 MOCTyHaroT B afcopoep 4 ( puc.6.23 ), B KOTOpoM
OHU XOPOIIIO IOTTIOArOTCI AKTHUBUPOBAHHKBIM I'PaHYJINPOBAaHHEIM YIJIEM.

IIpu paboTaromeM ABUraTesIe o koMaHAe ObY Ha 3JIeKTpOMarHUTHEII
KJIallaH IIPOAYBKHU ajJicopOepa IogaeTcs HaIlpsDKEHHE, B pe3yJIbTaTe Yero 10/
JIEIICTBIEM BO3HUKIIETO AJIEKTPOMArHUTHOTO IIOJIA CEPACUHNK 2, IIPEOJ0JIEBAd
COIIPOTHURIIEHUE MPYKUHEL 3, BTATNBAETCS BHYTPh KaTymku 1 ( puc. 6.24 ),
OTKPhIBas TEM CaMBIM JIOCTYII K BIIyCKHOMY KOJUIEKTOPY, B KOTOPOM B 3TOT
MOMEHT IMEET MECTO pazpekeHIl. B pe3ynsraTte aTMoc(pepHBIN BO3IYX IO
TpyOOIIpoBOaY 8 YCTpeMIIIETCS B afcopOep U IpoyBaeT €ro, yBiIeKasa ¢ coOoil
CKOIIMBIINECS Mapbl O€H3MHA U 110 TPYOOIIpOROAY 9 Uepes 3JI€KTPOMATrHUTHEI I
KJIallaH HaIlpaBJLIsd UX K BIIYyCKHOMY KoJulekTopy 2 ( puc. 6.23 ). Jlanee aTU maphl
CKITaIOTCS B X0/i€ pabodero mpoiiecca JBUraTes.

YropaBneHHNe IIpOAyBKOIl ajacopdOepa ocymecTBIsIET OBbY ¢ IMOMOIIBRO
AJIEKTPOMArHUTHOTrO KJIallaHa, BEIOHMpas HauOoJie€ ONTHMAJILHBIN JI POy BKHI
MOMEHT, UCXOd 13 NHGOPMAIIIU O MACCOBOM Pacxoe BO3ayXa, pacxo/e TOILINBA
1 TEMIIEpaType BO3JyXa BO BIIyCKHOM KkoiuiekTope. lIpu stom OBY mojaer Ha
AIIEKTPOMATrHUTHBIN KJIallaH CUTHAIIBI ¢ N3MEHSIEMOM AJINTEILHOCTBIO NMITYJIbCA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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JIABOPATOPHAZA PAGBOTA Ne 6.

Tema: I3yuenune ycTpoiicTBa 1 paOOTEI CUCTEMEI IINTaHIS QU3 EIbHEBIX
JBUTaTelIen

Ieab padoThbl: 3aKpelIUTh TEOPETUUECKHIE 3HAHNS II0 YCTPOIICTBY U paboTe
CHCTEMBI IINTAaHUA JU3EIIbLHLIX JBUTraTesell

3HATH:

1)Buanl 11 THILEI ABTOMOOIIILHEIX SHEPTETUUYECKNX YCTAaHOBOK;

2)OCHOBHBLIE KOHCTPYKTHBHBIE pEIISHIST SHEPTETHIUECKUX YCTAaHOBOK,

J)HazHaueHNE, YCTPONMCTBO M NPHMHIIUIILI JelCTBUSI MEXaAHU3MOB U CHCTEM
JIBUraTelell BHYTPEHHEro CropaHI:d aBTOMOOWWIEN, MX IIPUHIUIHAJILHLIE
KOMIIOHOBOUHEIE CXEMEL,

4)pabounie mporecchl M IOKazaTenn padOThl MOPIIHEBHIX JIBUTATEJIEH
BHYTPEHHEIO CrOpaHUs,

S)reHaeHIININ U  HaIpaBJIEHUS pa3BUTHS KOHCTPYKIIMII  JBHUraTeneil
BHYTPEHHEIO0  CropaHms, JUKTyeMble COBPEMEHHBIMU  TpeOOBaHMAMU K
AaBTOMOOIISIM,

YMeTh:

1)BLIONpaTE ONTUMAJILHBEIN BHUJ JABUTATEIEe BHYTPEHHEIO CrOpaHUS I
aBTOMOOWJIS, YUNTEHIBas cHeruduueckne YCIOBMUS SKCIUIyaTaI[MH aBTOMOOMJIS,
COBPEMEHHBIE SKCIUIYaTAaIlMOHHBIE U SKOJIOrHMYeckne TpeOOBaHUS, a TaKikKe
TpeOoBaHI O€30aCHOCTI,

2)CaMOCTOSATEIILbHO OCBanlBaTh HOBBIE KOHCTPYKIIUH aBTOMOOIUILHEIX
IBUTAaTeNlell, IX MeXaHI3MEI I CICTEMEI,

3)oreHIBaTh TEXHUYECKUII YPOBREHb KOHCTPYKIIHMH TEILJIOBLEIX ABUTATEJIEH U
KOMOMHHIPOBAHHEIX CIJIOBBEIX YCTAHOBOK aBTOMOONJICH

4)oCyIecTRIATE KOHTPOJIbL COCTOSHES JBUTraTelell BHYTPEHHEr0 CropaHus

TEﬂpETHqECEﬂH HaCTb. CM. IIPHJIONKCHIC 1.

OOopyaoBaHHe U MaTepHAJIbI
Paspe3 TommmBHOro Hacoca BeIcokoro gamineHus (THBJ[) aBuratens KamA3

740.
Pazpes pagroro THBJI.
CTeHIbl: « I OIINMNBHEIN HACOC BEICOKOTO JaBieHUI ABurareilsa KamMA3 740y
Ya5el cucteMnl nuraHus: «HacocHasa cexnua THBJ] aBurarems KamA3 740»,
«®Dopcynka pgBuratenss KamA3 740», «PwibTp rpyOdoil OUNCTKH TOIUINBA

aeurarerss KamA3 740».

NOKYMEHT HD,I],I'IHEAH " «CucreMa IINTaHIL AN3CJIEHBIX

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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O€30IIaCHOCTH YUeOHOI1 JJabopaTOpUN aBTOMOOMIILHEIX JBUTATENIEH.

3agaHun:

1. M3yuuthk ob1iee yCTpOICTBO U pabOTy CHCTEMBI IUTAHUS JU3EIbHBIX
IBUTraTeJIe! TOILJIIIBOM.

2. M3yuuTh YCTPOMCTBO 3JIEMEHTOB CUCTEMEI IINTAaHUI AU3EIIbHBIX JBUTATEIEH
BO3IYXOM.

3. M3yuuTh yCTPOUMCTBO MEXAaHI3MOB JIJIS HAJAyBa BO3QyXa.

4. M3yunuTh yCTPOMCTBO CUCTEMEI MUTAHNI J3eNbHBIX ABurateneil Common Rail.

Coaep:xkaHue oTuyeTa

1. BeruepTuTh cxeMy 1 ommcaTh padbOTy CHUCTEMEI IINTAHNS JU3EIbHBIX
IBUTraTeJIe! TOILJIIBOM.

2. BEIUepTUTL CXEeMY U OIINCATh PabOTy TOIUIMBHOTO HACcOCa BLICOKOTO JaBIICHILI.
3. BeIuepTuTh cXeMy I OIcaTh padoTy My (THI ONEPEKEHUS BIPbICKa TOIUINRA.
4. BRIYEpTUTL CXEMY U OIUCATh pabOTy BCEPEKMMHOIO PEryIsaTopa.

5. BEIUepTuTh CXeMy U OIICATh PpabOTYy TOIUIMBOIIOAKAYNBAIOIIET0 U PYUYHOTO
HAaCOCOB.

6. OnucaTek YCTPOMCTBO U padboTy (OPCYyHKH.

7. BEIUepTUTHL CXEMY U OIIICATh padOTY CUCTEMBI IINTAHNS JU3EILHEBIX
JIBHTaTEJIE BO3IYXOM.

8. BeIuepTUTh cXeMy HaAJyBa JU3elsd BO3yXOM OIINCATh padoTy
TypOOKOMIIpeccopa.

9. OnucaTtk BapuaHTEl PETYJINPOBaHNA JaBICHILI HaA Y Ba.

10. BeruepTuTh cXeMy M OIUCaTh paboTy CUCTEMBI IUTAHUS J13€IbHBIX
neurateneir Common Rail.

11. CoctaBuTh OTUET O padboTe B COOTBETCTRUN C I.II. 1 — 10, 1aTh OTBETHI Ha
KOHTPOJIbHEIE BOIIPOCHI.

KoHTpoJ/ibHbIe BOIIPOCHI:
1. M3 kakMX y3JI0B COCTOUT CHUCTEMa MUTAHII JU3EIbHBEIX ABUTATEJIEH TOILINROM !
2. KaxoBo HazHadeHUEe TOIJINBHOI'O Hacoca BBICOKOTO JaBJICHIIA?
3. KaxoBo HazHaueHNe MYy (THI OIlepeKeHNs BIPLICKAa TOIUINRA U BCEPEIKUMHOTO
peryiaropa ?
4. OT yero NpUBOJUTCA B JENCTBUE TOIUIMBOIIOAKAUNBAOIINI HACOC?
5. I'ne ycraHaBnuBarorcs popcyHKn?
6. Kakue OBIBaIOT CUCTEMEI MUTAHI JU3EIILHBIX JBUTATENIel BO3yXOoM?
7. UTO MpOoUCXOAUT B ABUTATEJIE IIPU HAIIMUNH HaJIyBa Bo3ayxa?
8. KakoBa KOHCTPY KIS BO3IYIIHOIO (puibTpa?
9. KaxoBO HazHauYeHUE CUCTEMBI BBHIITyCKa OTPabOTaBIINX Ia30B?
10. JI71g1 uero HeoOX0AUMO HMPOMEXKYTOUHOE OXJIaX JeHIE BO3IyXa, IIOCTYIIAIOIIEr0

AOKYMEHT NMoarincAH
ANEKTPOHHOW NOANMUCHIO :
Ceprucbvikar: —12000002A633E3D 113ADA25FB50002000002A6 : cuctembl Common Rail ot
Bnageneu: LieBayxoea TaTeAHa AnexkcaHapoBHa ILIX ,I[EHI‘&TEHEE?
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[IPUJIOJXEHHME 1 x mabopaTtopHoii padbote Ne 6
6.3. CUCTEMBI IINTAHIIA TI3EJILHBIX IBUTATEJIEN

Jl3eNbHEIE ABUTATENIN SBJLIIOTCS JBUTATEIIIMI ¢ BHYTPEHHUM
cMeceobpa3zoBaHneM. B IUIMHAPEL JU3EI1S BO3IyX U TOIUIUBO II0JAFOTCS
pa3JeIbHO 1, CMEIINBAiICh B HIX ¢ OTpabOTaBIINMHU razaMi, 00pa3yroT pabouyro
cMech. IIpu sToM mporecc cMeceodpazoBaHUS COBEPINAETCS 3a OUEHb MaJloe
BpeM: (mmopsagka 0,001 c).

CucTeMa NUTaHUSA JM3EIILHOTO JBUTATENIS COCTOUT I3 TPEX CIIEOY FOITIX
CUCTEM: IINTAaHUI TOINIMBOM, IINTAHI BO3IYXOM U BBIITYCKa OTpaOOTaBIINX I'az0B.

6.3.1. Cucrema nuraHusa JHU3EJIBHOT O IBHTIaTEJIHdA TOIIVINBOM.

CucreMa IUTaHUA TOIUIMBOM CITYKUT JAJI OUUCTKU TOILINBA I
PaBHOMEPHOTI'O €ro paclipeJesIeHIs JO3UPOBAHHBIMU IOPIIMAMU B [IUJINHIPEI
JIBUTATEJIA.

B sty cucremy (puc.6.25) BXOOIT TOIUINBHBINI Oak, (GUIILTPHI TPy 00l U
TOHKOM OYNCTKH, TOILINBOIIOAKAYNBAKOIIE€ HACOCHI, TOILUINBHBINI HACOC BLICOKOIO
JaBiIeHNs, (OPCYHKU U TOILIMBOIIPOBO/IEI.

ToruBonoxaunBarOm il Hacoc 7 3acachkIBaeT TOILIMBO 13 Oaka 2 yepes
UIBTpEI rpyO0ll 4 U TOHKOI 8 OUNCTKU 1 HAIIPaBISIST €ro K HacOoCy 5 BEICOKOTO
JIaBJI€HNI. B COOTBETCTBHUHU C IOPSAAKOM PadbOTHI IUINHAPOB JBUTATEIIS HACOC
BEICOKOTO JIaBJIICHIS MOJAaeT TOIUINRO K popcyHKaM 11, KOTOpEIE pacCIbLIgIOT 1
BIIPBICKMBAIOT TOIUINBO B IIWINHAPHL 12 ABUraTess.
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Puc. 6.25. CxeMa CHCTEMEI INTAHUS JU3EJII TOIUIMBOM: 1 - TOIUIMBOIIPHUEMHUK, 2 -
oax; 3,9, 10 - TomIuBOOPOROALL, 4- PUILTP IPyOON OUNCTKH, 5 — TOIUIUBHEIM
Hacoc BeIcokoro garnenus (ITHBJI), 6 - Hacoc pydHON HOAKAaYKH, / - TOIUIUBHEI
Hacoc Hmzkoro garneHusd (THHJI), 8 - dumeTp ToHKOI ouncTkm, 11 - popcyHka;

12 - qunuHap

NOKYMEHT DDﬂﬂHCAH
INEKTPOHHOW NOAMACHIO I10JaeT K HacOCY BLEICOKOI'O JaBJICHIA
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6
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OTBOJUTCS [0 TOIUIUBOIIPOBOJY 3 0OpaTHO B TOIUIMBHEIN Oak. B Oak 0TBOJAUTCS IO
TOIUINBONPOBOAY 10 TOIINBO, MpocoYUBIIEECT U3 (POPCYHOK.

6.3.1.1. TorJIMBHBLIH HACOC BHICOKOI0 JaBJIeHUA

TOIUTMBHBIN HaCOC BBICOKOI'O JIABJIEHUS CIIYKUT JJIA II0JlaUll Yyepes
GOpCYHKH B IIJINHAPEL ABUTaTelLI Mo OonbmumM gaBiaeHueM (20... 50 MIIa)
TpeOyeMBIX MOPIUIl TOIUINBRA B OIpeAelICHHBIE MOMEHTEI BpeMeHH. Hacoc cocTOUT
13 OJMHAKOBBIX 10 KOHCTPYKITUMN CEKITUI, YNCJIO KOTOPHLIX PaBHO YNCIIY
[MUINHAPOB ABUTraTernsd. Kaxgas cekIusa Hacoca COeJUHEHA TOIUIMBOIIPOBOAOM 13
(puc. 6.26) ¢ ¢popcyHkoii 16.

[ ImyHxkep © U ruwb3a S5 CeKIUI Hacoca N3TOTOBIIEHE] C BEHICOKON TOUHOCTBLEO
1 YICTOTOM ITOBEPXHOCTHU. 3a30p MEXKJy HIMU HE IPEBLINIAET ABYX MUKpPOH. Ha
IUTY HXKepEe UMEIOTCS BEPTUKAIILHBIIN 11a3 9, CKOIIeHHass KpoMka 11 1 konblieBas
nmportouka /. IllecTepHs 2, 3akpeIUleHHas Ha IUIYHXKXEPE, HaXOJUTCS B 3alleIICHIN
c 3yOuJaToil peiikoil 3, IIepeMeIeHIeM KOTOPOIl II0OBOpadNBaeTCs ILIY HAKEP B
runbie. [IpyxuHa 4 npikuMaeT IUTYHKEP K SKCIEHTPUKY 1 KyJ1aukoBOIrO Bajia
Hacoca, KOTOPBII IIPUBOJUTCS BO Bpalll[eHUE OT KOJIEHUATOrO Balla. B ruib3ie
NMEIOTCS BIIYCKHOE 8 U BRIITYCKHOE 10 OTBEpCTUA, a B BEPXHEN €€ YacTU
YCTAHOBJIEH HarHeraTeJIbHBIN KianaH 12. [lpyxuna 14 npuxumaer uriy 15
dopcyHKH K coIuTy 18 11 3aKpEIBa€T MOJIOCTL 17, KOTOpas 3aloJIHEHA TOILJINBOM.

I Ipn HIKHEM MOJI0)KEeHNN IUTyHKepa 6 oTBepcTUd 8 U 10 OTKPHBITHL, U Uepe3 HUX
Ha/l IUTYH)KEePOM IUPKYJIUPYeT TOIUINBO. HarHeraTesbHBII Ki1aniald 12 B 3ToOM
CIIy4ae 3aKpHIT, I B IIOJIOCTU 17 dpopCyHKN NOAACPKIBACTCA N30OBITOUHOE
IlaBJIEHIE TOIUINRA. | [pu ABMKEHNN IUTYHIKEepa BBEPX IIPU BpallleHNN KyJlauka
[IEpEKpPhIBACTCS BLIIIYCKHOE oTBepcTue 10, a 3aTeM BIyckHoe oTBepcTue 8. 1o
JIaBJICHIIEM TOIUINBA OTKPBLIBA€TCA KjamnaH 12, u B mojioctu 17 ¢popcyHKU
cO3JaeTcs BEICOKOE JaBiieHne. 1Ipu aToM uria 5 GopCyHKH IIPE0J0JIEBAET
COIIPOTURIIEHNUE IIPYXKUHEI 14, IIOJHUMAETCA BBEPX, U UEPE3 OTKPLIBIIEECS COILIIO
18 TOILIMBO BOPBLICKNBAETCS B IUINHIP JBUTATETIS.
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[IOKYMEHT NOANUCAH 1.7
SNEKTPOHHOWM NOANUCHLIO
Ceptucbmkar:  12000002A633E30113AD426RBS0002000002A6 YI'O HAacocCa BEICOKOIO JaBJIICHIIA: ] -
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa

14 - npyXUHBL, 5 - rwib3a; 6 - IIYHXKED,
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] - nporouka; 8, 10 - orBepcTus, 9 - ma3; 11 - kpomka, 12 - knamnan, 13 -
Tomnueonporos;, 15 - urna; 16 - popcynka; 17 - nomocts, 18 -como

BripreICk TOIINBA 3aKaHUNBAETCs, KOrJa KpoMKa 1 1 OTKpBIBAeT BHIITY CKHOE
orBepcTue 10. IIpu 5ToM gaBiieHNEe TOIINBAa YMEHBINAETCS, Urjia 15 oIyckaeTcs
BHI3 U 3aKpheIBaeT coIuio 18. OJHOBPEMEHHO 3aKphLIBAETCA Kilallal 12, u B
rmosocTtu 17 popCyHKH TOIIMBO OCTAETCS 10 N30BITOYHBEIM JIaBIICHIEM.
IIoBopoTOM ILITyHKEpPa 6 B IIUIL3€ 5 N3MEHSIOT KOHEIT IT0Jaul TOIUINBA 1 €0
KOJIMUECTBO, BIIPLICKMBAEMOE 3a OJMH X0/ ILTY HXKEpa.

IIomaua ToIUInBa IIpeKpalaercs Ipu COBMEIEHUN BEPTUKAJILHOTO 11a3a 9 ¢
BBIIIYCKHBLIM OTBepcTHeM 10, 1 ABUraTeb OCTaHABINBAETCH.

C TOIUTMBHBIM HACOCOM BBICOKOI'O JaBJICHII COSAUHEHEI My (bTa
OIIEpEekKEHI BIIPLICKA TOIINBA, BCEPEKUMHBIN PEryJIATOP YacTOThl BpallleHM
KOJIEHYaTOr'0 Bajla ABUraTEI 1 TOIUINBOIIOAKAYNBAIOIINII HACOC C HACOCOM
PYYHOII ITOJKauKI TOILINBA.

6.3.1.2. MydTa onepe:keHUA BINPLICKA TOILIHBA

My dTa onepexkeHs BIpbICKa TOILINBA CIIYKHUT JUII aBTOMAaTUYECKOTO
N3MEHEHU yIJIa OIIEpEKEHNUS BIIPEICKA TOIUIMBA B 3aBUCHUMOCTH OT YaCTOTEI
BpallleHns KoJleHuaToro Bana. My dTa MOBBIIIAET 3KOHOMIYHOCTE JU3EN IIPU
pPazJIMUHLIX peKnMax paObOTHI U YIIyUIllaeT ero IIyCK.

My dra ycTaHaBIMBaETCSI Ha IIepeJHEM KOHIE KYJIAaUKOBOI'O BaJjla
TOIUINBHOI'O HAcOCa BEICOKOTO JIABJICHI, I C IIOMOII[BEO HEE HACOC IIPUBOAUTCS B
JTeliCTBIE.

Ha B3anMHOE€ II0JIOkKEHNIE BEYIINX U BEAOMBIX HacTell My (PTEI 0Ka3bIBAIOT
BIIMSIHUE Ipy3nl 2 (puc.6.27), Haxogdmuecs B KOpIryce. I py3sl yCTaHOBJICHEI Ha
OCSX 3 U IO KUMAIOTCA Py KUHAMU 4, KOTOPBIE€ YIIMPAKOTCA B IIPOCTABKH J.

[Ipu paboTe ABUraTeld U YBEIMUSHNN YaCTOThI BpallleHU KOJICHYATOTO Bajla
Ipy3El IO ASHCTBUEM I[EHTPOOEKHEIX CIJI IIPE0J0JIEBAET COMPOTUBRIIEHUE IIPY JKIH
1 pacXOITCs, IIOBOpaUuNBas PN 3TOM KYyJIAUKOBEIII Ball HAcOca BEICOKOI'O
JIaBIICHUS 110 X0y €ro BpallleHus. B pesynbTrare 3TOro yBEeJINUNBAETCS YIOII a
OIIEpEkKEHII BIIPLICKA TOIIINBA, U TOIUIMBO IMOCTYIIAET B IIJINHAPEI paHbIe. [Ipn
YMEHBIIIEHNN YaCTOTHl BpallleHIsI KOJIEHYAaTOI'O Bajla JBUrATEId I'PY3bl CXOMATCA
101 JelICTBUEM IIPYKHMH U IIOBOPAUNBAIOT KYJIaUKOBEII Ball Hacoca B CTOPOHY,
IIPOTHUROIIOJIOKHYIO €r0 BPAI[€HIIO, UTO YMEHBLIIIAET YIOJI a OTIEPEKEHNS BIIPLICKA
TOIUINBA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Puc. 6.27. Mydta onepexeHns BIpEICKa TOIININBA: 1 - KOpIyc; 2 - Tpy3; 3 - OCh; 4 -
[IpyK1HA, 5 - IPOCTAaBKAa, a - YIOJI OIIEPEKEHNS BIIPLICKA TOIUINBA

6.3.1.3. Bcepe:kHMHBIIA peryJsitop

BcepeXUMHELI peryJIsTOp CIIYKUT JJI1 aBTOMaTUUECKOT0 IIOAAepKAHILA
[TIOCTOSSHHOII 4aCTOTHI BpallleHNs KOJIEHUYATOT'O Bajla COOTBETCTBEHHO ITOJIOKEHUIIO
IIeJ1ajIn I10JJauM TOIUINBA IIPH Pa3JIMUHOI Harpy3Ke JBUTATEILA.

Pery rop Takke ycTaHAaBJINMBAaeT MIHIMAJILHYEO YaCTOTY BpalleHU
KOJIEHJaTOT'0 BaJla Ha XOJICTOM XOJY U OTPaHMYMBAET MaKCUMAaJIbHYIO YacTOTY
BpaIeHnsd. PeryJiaTop OpuBOAUTCS B AEIICTBHE OT KYJIaUKOBOIO Bajla TOIIMBHOTO
HacoCa BBICOKOTO JIaBIE€HIL.

Ilemane 6 (puc.6.28) mogaun TOIUTHBA COEAUHEHA C pEIYaroM 2 yIIpaBICHIL
pPENKON Hacoca BEICOKOT'O JABJICHIS Yepe3 PacCTSAHYTYIO IPYKUHY 3,
JE€NCTBYIOIIYIO Ha peIyar ¢ ycunueM Pp,. IIpu paboTe aBuraresns Ha peryar 2 yepes
HOAIATHHK 7 Nepegaercs cwia Q,, OT Bpalllarol[IXcs IPYy30B, HIapHIPHO
3aKpEIUIEHHBIX Ha Bally 9, KOTOPHIIl COEIMHEH ¢ KYJIaUKOBBIM BaJIOM Hacoca
BEICOKOT'O J[aBJICHUS.

Ecnu ngBurartens padboTaeT ¢ 4acTOTOM BpallleHId KOJIEHYaTOTroO BaJla,
COOTBETCTRYIOMIEI JAHHOMY IOJIOKEHIIO Neaanu 6, To cua Q rpy30B §

Y PaBHOBEIINBAETCS Y CIINEM Py, Iy KIHEL 3.

[Ipu yBeIMUEHNN 4aCTOTEl BpalleHIsI KOJIEHYaTOTO Bajla I'Py3kl peryJriTopa
pacxoaarcs. OHU IIPEOJOJIEIOT COIIPOTURIICHNE IIPYAKUHEL 1 IIEPEMECTIT peiiky 7.
IIpu 3TOM moj1aya TOIUIMBA YMEHBIIHUTCS, I YaCTOTa BpallleHNs HE OydeT
BO3pacTaTk. [Ipn yMEHBIIEHNN YaCcTOTHI Bpal[€HN KOJIEHYaTOrO Bajla IPy3kl
OyZyT cXOAUThCH, peilka 7 ycunueM Py, IpyKUHEI IEpEMECTUTCS B 0OpaTHOM
HaIlpaBJIEHUH U I10Jia4a TOIUINBA YBEJIMUNTCS, a YaCTOTa BPAIEHII KOJIEHYATOTO
BT RO e T HORBGAN T 27 TR TTTIO T TIOTIOKEHHEM Hesain 6.
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Puc.6.28. Cxema pabOTEI BCEPEKNMHOTO peryJiaTopa: 1 - pelika; 2 - peldar; 3 -
Ipy’KIHA, 4,5 - YIOPHL, 6 - IeJalib; /7 - HOAIATHUK, 8 - Ipy3; 9 - Bal, P, - ycuue

IpyKUHBL, Qp, - CHJIa TPy 30B

MuHnmMasnbeHas yacToTa IpH padoTe Ha XOJIOCTOM X0y U MaKCHMaJlbHasd
JacTOTa BpallleH!sI KOJIEHYAaTOIr'0 Bajla JABUTATEISA OIpaHMUNBAKOTCS
COOTBETCTBEHHO PEeryJINPyEMBIMU yIIOpaMi 5 1 4.

6.3.1.4. Tonn1MBONIOIAKAYHNBAIOLIHI HACOC

TomnuBonogkaunBarOMI il HACOC CITYXKUT JJIS CO3aHI TpeOyeMoTo
JIaBJICHIS TOIUIMBA U I10JJa4l TOILINBAa B HEOOXOMMOM KOJIMYECTBE K HACOCY
BBICOKOI'O JIaBJICHUS.

Hacoc — mopIiiHeBOro Tuma, MpuBOAUTCA B JEICTBUE OT KYJIaUKOBOTO Balla
Hacoca BBICOKOI'O JIaBIICHIIS.

B xopmyce Hacoca HaxoAuTcs nopuieHs 1 (puc.6.29), KOTOpEIIl IpHXKaT K
MITOKY 7/ rpyxkuHou 5.11ITok uepes poJimk onupaeTcs Ha SKCIEHTPUK &
KYJIAUKOBOT'O Bajla. B kopIryce Hacoca NIMEIOTCS BIIYCKHOI 4 11 HarHETAaTENILHBIN 9
KJIaIllaHbl.

Korza mog AeficTBUEM PYIKUHEL S IIOPIIEHE IIEpeMEIaeTCs K SKCIIEHTPUKY,
TOIUIMBO U3 IIOJIOCTU b BEITE€CHAETCS B (PMIILTP TOHKOII OUMCTKU 1 HACOC BBICOKOIO
naBieHns. OJHOBPEMEHHO YBEINUNBAIONASACS IIOJIOCTh A 3alIOJIHAETCS TOIINBOM,
KOTOpOE IIOCTYIIaeT U3 TOIUIMBHOTO Oaka yepe3 (PIbTp IrpyOoll OUUCTKHI U
BITYCKHOU KJIallaH 4.

[Ipu gBMXEHNN IOPIIHA B IIPOTUBOIIOJIOKHOM HAaIPaBJIEHNN I10/]
IIETICTBUEM SKCIIEHTpUKA 8 TOIUIMBO 13 IIOJIOCTH A UEpPE3 HarHETATEIbHEII KIIallaH
O IOCTYIIaET B IIOJIOCTE b.

IIpu HepaboTaromemM JBUTATENIE TOIUIMBO B HACOC BLICOKOT'O JaBICHIS
[TOJIKAUNBAIOT IIOPIIHEM 2 PYUYHOI'O Hacoca IIpU MOMOIIN PYKOSITKI.

£ P 1 & Aveee
NOKYMEHT MOOMNUCAH ‘YHKH
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DopCYHKM YCTaHABJINBAIOT U 3aKPEIUISIOT B I'OJIOBKE IIJIMHIPOB.

Kopmyc 4 (puc.6.30) u pacmeinureb | GOpCcyHKU COeAUHEHEl Tailkoil 2.
BHyTpu paciblimnTend HaXoQUTC urjia 9, 3aKpblBaroIas €ro COIUIOBLIE OTBEPCTUS.
Ha urmy uepes mrtanry 3 JENCTBYET HaKMMHaS IIPYKIHA 8, 3aTsHKKY KOTOPOH
peryIupyroT maitdbamu 7. Tommmeo nojgaeTcs K GopcyHKE Yepe3 CETUAThIN (PIIILTP
6 1 OCTYIIAET B IOJIOCTh UIMILL 9. 1101 JaBjIeHNEM TOILINBA UIJIa, [IPEO0JIEBAS
YCIUTUE IIPYKUHEI 8, IEPEMEIAETCS BBEPX, OTKPHIBAET COIIJIOBLIE OTBEPCTUA
PaCIBLLIINTEI, U Yepe3 HIUX TOIUINBO BIPLICKMBAETCS B IIJINHAP ABUTaTE . [Ipn
5TOM TOILINBO, IIPOCOUYUBIIEECS MEXK/Y UTTION 1 PACIBIINTEIIEM, OTBOIUTCS 13
pOpCYHKH MO KaHaJaM B €€ KOPIIy CE.

Puc. 6.29. Cxema TOIUINBONIOKAYNBAIOIIEI0 I PYyYHOI'O HACOCORB: 1,2 - MOPIIHIU;
3,5, 6 - npyUuHKL, 4,9 - KJIamaHel, 7 - MTOK, 8 - AKCIIEHTpUK;, A, b — mosnocTu.

Puc. 6.30.. ®opcyHka: 1 - pacnelnuTens, 2 - raiika; 3 - mTaHra; 4 - KopIyc; S -
KOJILIO; 6 - QIIILTp; 7 - malioknl; 8 - IpyxKuHa, 9 — UIJa.
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