[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 20.07.2023 14:56:24

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

7-TtipoTouka; 8, 10 - orBepcTus, 9 - maz; 11 - kpomka, 12 - xnamnas; 13 -
Tomueonporos;, 15 - urna; 16 - popeynka; 17 - momocts, 18 -cormto

BripreICk TOINIMBA 3aKaHUYMBAETCS, KOrJa KpoMKa 1 1 OTKpBIBaeT BHIITY CKHOE
orBepctue 10. IIpu sTOM HaBRIEHNE TOININBA YMEHBINIAETC, UIjla 15 OIycKaeTcs
BHI3 U 3aKpbIBaeT comuio 18. OqHOBpEMEHHO 3aKphIBaeTCA KiamnaH 12, u B
oJIoCcTH 17 GOpCyHKHU TOILIMBO OCTAETCS MO M30LITOUHEIM JaRJICHIEM.
IIoBopoTOM IUTyHXKEpa 6 B I'Ib3€ 5 M3MEHSIOT KOHEI] I10Jja4ull TOILJINBA U €r0
KOJIMUECTBO, BIIPBLICKMBAEMOE 3a OJUH XOJ ILUTyHKEpa.

IIomaua ToIUINBa IIpeKpalaeTcs P COBMEIIEHNN BEPTUKAJILHOTO I1a3a 9 ¢
BBIITY CKHBEIM OTBepcTueM 10, 1 ABUraTellb OCTaHABINBAETCS.

C TOITMBHBIM HACOCOM BBICOKOIO JaBJICHII COE€OUHEHEI MY PTa
OIIEpEIKEHN BIIPhICKA TOIIJIMBA, BCEPEKUMHBIN PETYIISTOP YaCTOTHl BpallleHI
KOJIEHUAaTOIr'0 Bajla JBUTraTes 1 TOIUINBOIIO KAy BaOIIII HACOC ¢ HACOCOM
PYUYHOI ITOJIKaUKM TOIIJINBA.

6.3.1.2. MydTa onepeskeHHs BIIPLICKA TOILINBA

My ¢dTa onepexeHNs BIpbICKA TOIIJIMBA CIIYKUT JI1 aBTOMATHUECKOTO
II3MEHEHI YTIJIa OIIEPEKEHN BIPLICKA TOIINRBA B 3aBUCHUMOCTHU OT YaCTOTEI
BpalleHNd KOJIEHYaTOoro Bajia. My (dTa MOBBIIIAET S3KOHOMHYHOCTD JM3EILI IIPH
pazIMYHBIX PEeKIMaxX paOOTHI I YIIyUIIIaeT ero IIyCK.

My ¢Ta ycTaHaBINBaeTCS Ha IIepeHeM KOHIe KyJIauKOBOTO Balla
TOIUIMBHOI'O HacOcCa BLICOKOTO JIaBJIEHUS, U C IIOMOIIBLIO HEE HACOC IIPUBOJUTCS B
JIeIICTBIIE.

Ha B3anMHOE€ ITOI0XKEHNE BEY X 1 BEOMBIX YacTell My (PTEI OKa3bIBarOT
BIILTHIIE TPYy3El 2 (puc.6.27), Haxomamuecs B Kopiyce. I py3sl yCTaHOBJIEHEI Ha
OCsIX 3 U IMOKUMAKOTCA Py KUHAMU 4, KOTOPLIE YIINPAKOTCA B IIPOCTABKU .

[Ipu paboTe ABUraTeNs 1 yBEIMUECHNH YaCcTOTEI Bpall[€HII KOJIEHYaTOrO Bajia

Py 36l OJ ASIICTBUEM LIEHTPOOEKHEIX CIJI IIPEOJ0JIEBAET COPOTHURICHUE IPY KUH
1 pacXOoJATCs, II0OBOpaunBasl IpU 3TOM KYJIAUKOBHII Bajl HACOCa BEICOKOTO
JTABJICHUS 110 X0y €ro BpallleHUs. B pe3yibTaTe 3TOr0 YBEIINUNBAETCS YIOII a
OIIEPEIKEHI BIIPHICKA TOIUINBA, U TOIUIMBO MOCTYIIAET B IWJINHIPHI paHblie. 1Ipu
YMEHBIIIEHUN YaCcTOTHl Bpalll€HIs KOJIEHUATOI'O Balla JBUTATEIIA IPY3bl CXOAATCA
10 JEICTBUEM IIPYIKUH 1 IIOBOPAUNBAIOT KYJIAUKOBBLIN BaJl HACcOCa B CTOPOHY,
[IPOTUBOIIOJIOKHYIO €r0 BPaIll€HIIO, UTO YMEHBIIIAET YIOJI a OIIEPEIKECHNS BIIPLICKA
TOIUINRA.
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Puc. 6.27. Mydra onepexxeHns BOpLICKa TOIUINBRA: 1 - KOpIIyC; 2 - Tpy3; 3 - OCh; 4 -
[Py KUHA, 5 - IPOCTaBKa, a - YIOJI OIIePEKEHIS BIIPhICKa TOIUINBRA

6.3.1.3. Bcepe:RMMHBIH peryJjsTop

BcepeXUMHBIN PETYIIATOP CIIYKUT JJI1 aBTOMATHUUYECKOTO ITOAAEPKaHI
[IOCTOSIHHON YaCTOTHLI BpaIl[€H KOJIEHUATOI'O Bajla COOTBETCTBEHHO II0JIOXKEHIIO
[eJ[ajii [Io4auy TOIUINBA [IPU pa3InNUHOI Harpy3Ke JBUTaTEIIA.

Perymarop Take yCcTaHaBINBAaeT MUHIMAJILHYIO YaCTOTY BpallleHI
KOJIEHYAaTOI'0 BaJjla Ha XOJICTOM XOJIy M OTPaHNYMBAET MaKCUMAaJIbHYIO YAaCTOTY
BpalleHI. PeryssiTop IpuBOAUTCA B JEUCTBUE OT KYJIAUKOBOI'O BaJjla TOIUIMBHOIO
Hacoca BBEICOKOTO JIaBIICHUS.

Ilegams 6 (puc.6.28) mogaun TOIUIMBRA COEAUHEHA C phIUyaroM 2 yIpaBIeHUd
peliKkoll Hacoca BEICOKOTO JARIICHNS Yepe3 PACTAHYTYIO IPYIKUHY 3,
NEIICTBYIOIIYIO Ha pblyar ¢ ycuimeM Py [Ipu paboTe gurarensd Ha peryar 2 uepes
[IOIIATHUK / epenaeTcs cwia Qrp OT BpalllaroIIXCs IPY30B, ITapHUPHO
3aKpEIUICHHBIX Ha Bally 9, KOTOPHINI COEINHEH C KYJIaUKOBBEIM BaJIoM Hacoca
BLICOKOTO JIaBJICHIISIL.

Ecnu gBurarens padboTaeT ¢ 4aCcTOTOM BpallleHHs KOJIEHYaTOro Bajla,
COOTBETCTBYIOIIEN JaHHOMY IIOJIOKEHIO Ieaann O, To cwia (Q Tpy30B 8
ypaBHOBEIINBAETCS yCIIueM P, IPYKUHEL 3.

[Ipu yBenMmueHNn 4acTOTHL BpaIlleHNsI KOJIEHYaTOTO Bajla IPy3kl peryjisaTopa
pacxoaarcss. OHM NPEOAOJIEIOT COIIPOTURIIEHNE MIPY KUHBL U IIEPEMECTAT PEKY 7.
[Ipu 3ToM I0Jada TOIUIMBA Y MEHBIIUTCS, 1 YaCcTOTa BpaIlleHII HE Oy JIeT
BO3pacTaTh. [Ipy YMEHBIIIEHNN YacTOTElI BpallleHI KOJIEHUYATOr'O Bajla Py 3kl

Oy YT CXOAUThCS, pelika 7 ycwineM Py, IpyXKIHBI IEpEMECTUTCS B 0OpaTHOM
HaIIpaBJIIEHNN U I10Jada TOIUINBA YBEJINYUTCS, a YaCTOTa BpaIll[eHUA KOJIEHYATOTO

Bajla BO3RAGHER AQRHAHCHIL, 3aJaHHOIO II0JIOXKEHNEM TeJanl 6.
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Puc.6.28. Cxema pabOTHI BCEpPEIKUMHOIO peryJjiaropa: 1 - peiika; 2 - pulyar; 3 -
IpyK1HA; 4,5 - YIOpPEL, O - ef1alk, 7/ - HOAIATHHK, 8 - Tpy3; 9 - Bamx, Py, - yeumnue
IPY KUHBL, Qrp - CIUIA IPY30B

MuHnmManeHas yacToTa IpH padoTe Ha XOJIOCTOM X0y M MaKCHUMallbHasd
yacTOTa BpallleHIs KOJIEHYaTOTO Bajla JBUraTEls OrpaHNIUYNBAKOTCS
COOTBETCTBEHHO PETyINPYEMEIMU yIIopaMu S u 4.

6.3.1.4. Torm1NBONOJKAYUBAKIIHI HACOC

TormBonoAKauNBarOMI Uil HACOC CIIYIKUT JJI CO3JaHIsI TpeOyeMoro
ITABJICHIIA TOIUINRA U II0JAa4Yl TOILINBA B HEOOXOAUMOM KOJIMUECTBE K HACOCY
BLICOKOTO JIaBJICHIISL.

Hacoc — mopiiHeBOro TuIia, MpuBOJUTCSA B JEIICTBUE OT KYJIauUKOBOTO Balla
Hacoca BBEICOKOTO JIaBIICHUS.

B xopmyce Hacoca HaxXOJUTCA IOpIIeHs 1 (puc.6.29), KOTOPHIIl IpMKAaT K
mtoky 7 npykuHoil 5.I1ITok uepes ponuk onupaercs Ha SKCIEHTPUK 8
KyJIauKOBOI'O BaJjla. B KopIyce Hacoca NMEIOTCA BIIYCKHON 4 1 HarHETaTEJILHBIN 9
KJIaIlaHbI.

Korza mog AeificTBUEM IIPYIKUHEL S IIOPIIEHDL IEpEMEITAeTCs K SKCIIEHTPUKY,
TOIUIMBO U3 IIOJIOCTU b BRITECHIETCS B (QIILTP TOHKOI OUMCTKU 1 HACOC BBLICOKOTO
narieHuss. OJJHOBPEMEHHO Y BEJIMUNBAIOIIACS IIOJIOCTh A 3alIOJIHAETCS TOIINBOM,
KOTOPOE€ MOCTyNaeT U3 TOIUIMBHOro Oaka uepes QPWILTP rpyOoil OUUCTKHI U
BIIYCKHOU KJIallaH 4.

[Ipu aBMXEHNUN OPIIHSA B IIPOTUBOIIOIOKHOM HAaIPaBJIEHNN I10]]
JICIICTBUEM BKCIIEHTPHKA 8 TOIUIMBO 13 IIOJIOCTU A Uepe3 HarHETaTeIbHBII KiIallaH
O IoCTyIIaeT B IIOJIOCTE b.

[Ipn HEpaboTaromeM JBUTATEIIE TOIUINBO B HACOC BEICOKOTO JIABIICHUS
[TOJKAUNBaIOT IIOPIITHEM 2 PYUHOTO Hacoca IIPU IMOMOIIN PYKOATKH.

AOKYMEHT MOANACAH 0.3.1.5. ®opcyHKH
ANEKTPOHHOW MOANMCHIO
Ceptudpukat:  2C0000043E9ABBBI52205E 7BAS00060000043E

Bnapeneu mee@@p@}ﬁﬂﬂﬂeﬂ?ﬂ?%aﬂf AJA BIIPBICKHBAHITA TOIUINBA 11O OIIPCAC/IICHHBIM

AABJICHIICM I CI'O PACIIBUJICHIIA B HIUITMHAPAaX JABHTI'dTCIA.
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DopCYHKU yCTaHABJINBAIOT 1 3aKPEIUISIOT B I'OJIOBKE IIJIMHAPOB.

Kopmyc 4 (puc.6.30) u pacnulnuTtesb 1 GopcyHKU COeqUHEHHBI raiikoii 2.
BHYTpU pacmblIUTE HaXOQUTCS UrTIa 9, 3aKphIBaroOIas €ro COIUIOBbIE OTBEPCTHSL.
Ha urmiy uepes mranry 3 AEHCTBYET HaKIMHas IPYKUHA 8, 3aTSKKY KOTOPOI
peryInupyroT maitdamu 7. Tormmeo mmogaercsa K QOpCcyHKE Yepes CeTUAThII PIIIBLTP
6 1 IIOCTYIIAET B IIOJIOCTEL UIJILI 9. 1101 maBieHneM TOIUINBA UTTIa, IIPEOJ0JIEBas
YCIJINE MIPYKUHEI §, IIEpEMEIAETCSA BBEPX, OTKPLIBAET COIIJIOBLIE OTBEPCTI
pPacCIBbUINTEN, 1 UEPE3 HUX TOIUINBO BIPHLICKMBAETCS B IIIUINHAP ABUTraTesd. [lpn
ATOM TOIUIMBO, IIPOCOUMBIIIEECA MEXKIY UIJION U PACIIBbUINTEIIEM, OTBOJAUTCS U3
OopCYHKU II0 KaHAJIaM B €€ KOPITyCe.

Puc. 6.29. Cxema TOIINBOIIOAKAUYNBAIOIIETO 1 PYYHOI'O HACOCOB: 1,2 - MOpIIHM;
3,5, 6 - npykuHKL, 4.9 - KJIamnaHel, 7 - MITOK, 8 - SKCIEHTPUK, A, b — I1oocTu.

Puc. 6.30.. ®opcyHKa: | - pacIblnTelb, 2 - ralika, 3 - ITaHra; 4 - KopIyc, S -
KOJILIO;, 6 - QIbTp, 7 - maiiowl, 8 - npy:xKuHa, 9 — urna.

0O NERNUCAH
EIHﬂE / EedIa INHTAHHHA JHU3C/IbHOI'O IBHI'ATC/IH BO3/IYX0OM

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Cucrema NUTaHII BO3yXOM CIIYKUT I 3a00pa OKPYyKarOIMIEro Bo3ayxa,
€ro OYMCTKH OT IIBLJIM U pacIIpeAeSICHI 10 [IINHIpaM JBUTaTENIs.
CucTteMa nmuTaHUSA BO3AyXoM (puc.6.31) BkIrodaeT BO3AYIIHBII (PUILTP U
BITYCKHOI TpyOompoBo . OHa MOMKET OBIThH ¢ TYPOOHAIyBOM IIIN O€3
TypOOHa Iy Ba.

Bo3ayx mocTynaer yepes ceTKy KoJinaka 5 U TpyOy 4 Bo3qyxo3ab0pHIKA B
BO3y IIHBIN QIUILTP 1. B QmibTpe BO3AyX IPOXOAUT Uepe3 NHEPIMOHHYIO
pEmIEeTKY 3 1 pe3KO U3MEHSIET HalpaBlIEHUE ABIDKEHNI. CHadana BO3AyX
OCBOOO0XKIA€TCS OT KPYIIHBIX YAaCTHUI] MBI, KOTOPEIE IO ASHCTBUEM HHEPIUU 1
BaKyyMa BEIOpPAaCBIBAIOTCS UEpes 3KEKTOP 6, YCTaHORICHHBIN B BEIITYCKHOI TPyOe
IJIy IIUTEN, B OKPYKarOMUIl Bo3ayX. bonee Menkne 4acTUILL TN
3aJIEPKIBAIOTCS B KAPTOHHOM (PIUILTPYIOIIEM 3JIEMEHTE 2.

Puc.6.31.. Cxema cucTeMbl IUTAHUS JU3EIILHOTO JBUTATEIS BO3AYXOM: | -
BO3QY ITHEIN QIIILTP; 2 - QIILTPYIOMIUI 3JIEMEHT, 3 - peleTrka; 4 - Tpyoa; S -
KOJIIaK, 6 - 32KEKTOp, / — IUINHAP

OUNIEeHHBI I BO3IYX [0 BIIYCKHOMY TPyOOIIPOBOJY MOJAETCS B LIUINHAPEL 7
JIBUTATEIIA.

Bo3aymubeiil GmibTp (puc.6.32) COCTOUT U3 KOpIyca 3, KPBIIIKI 1 1
CMEHHOTO (PIILTPYIOIIEro 31eMeHTa 2, COCTOSIIEro u3 ABYX Iep GopUpOBaAHHBIX
CTaJILHBEIX KOJXKYXOB I I'o(PpHUpOBAHHOTI'O KapTOHA Mexkay HuUMHU. [laTpyOok 7
IpegHazHa4veH JJIS 0TCOoca |IBIIN 13 KOopIlyca pribTpa. Bo3ayx nmocTynaer B
GUIBETp yepes naTpyOoK S, OUHIAETCI B HEM U BEIXOIUT Uepe3 MaTpyOok 6.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Puc. 6.32. Bo3gymHelil GmibTp: 1 - KpeIIIKaA, 2 - QIIIETPYIOIINII SJIEMEHT, 3 -
Kopmyc; 4 - quddyzop; 5, 6, 7 — natpyoku

Hapgmaye npeacTaBisieT coOOIl ITojady BO3AyXa B IIUINHAPELL JBUTATENd IPU
TaKT€ BIIYCKa IIOJ JAaBIICHIEM, CO3aBa€MbBIM KOoMIIpeccopoM. IIpu HaayBe
YBEIINUNBaeTCAd KOJIMYECTBO BO3/AyXa, IIOCTY IAIOMIIEro B IIUINHAPEL JBUTATEIL,
KOJIIMYECTBO CIKUTraeMoOI0o TOIUINBa U noBeImaeTrcs Ha 20...40% MOIIHOCTE
JIBUTATEN.

B auzerrsax oOBIYHO NpHMEHSETCS ra3oTypOUHHEII HaTy B
Ty pOOKOMIIPECCOPOM.

6.3.3. CucteMa BBIIYCKA OTPA0OTABLINX ra30B

CucTema BBIITYCKa CJIYKUT JJIs OTBOJA Fa30B 13 IUINHAPOB JIBUTATEIA U
CHIDKEHNS mryMa. OJJHOBpEMEHHO CHCTEMA BRIy CKa 0OECIIEUNBAET OTCOC ILIIN U3
BO3/IyIIIHOT'O (pUIILTpA.

OTpaboTaBIINE a3kl I3 BEIITY CKHEIX TPYOOIPOBOAOB JABUTATEN IOCTYIIAIOT
B IIpHUeMHEIE TPYORI 2 1 3 rirymuresd (puc.6.33) u ganee uepes rHOKHIl
METaJUINYECKUI pykaB O B INIYIIUTEND /. VI3 IIIyIIUTENS ra3bl 4YEPE3 BhIIY CKHYEO
TpyOy 8 u m3kexTop 10 BEIOpachIBAIOTCS B OKPYIKAIOMUN BO3AyX. Uepes naTpyOok
O MpOU3BOAUTCS OTCOC IIBIJIN M3 BO3AYIIHOIO (PIJIbTpa B 33KEKTOp. B cucrteme
BBLIITy CKa OTPaOOTaBIINX a30B YCTaHABINBACTCS BCIIOMOTraTEILHBIN (MOTOPHEII)
TOPMO3-3aMEJINTEND 4.

Puc. 6.33. Cxema cucTeMBl BRIITYCKa OTPabOTaBIINX Ira30B qu3end: 1 -
VIUIOTHHUTENE, 2, 3, 8 - TpYORI;, 4 - TOPMO3-3aMENINTENE, 5 - MTHEBMO-I[ININHAD; O -
pyKaB, 7 - IIyIIUTENb, 9 - maTpyOok; 10 - 33KeKTOop

6.3.4. HazHayeHue, NpUHLINI JeHCTBHA U YCTPOHCTBO MeXaHU3MOB 1151
HAJAyBa

O,[[HHM I13 CIIOCOOOB ITOBLIIIIEHIIS MOITHOCTII ABUI'ATCJIAA BHYTPCHHCIO CI'OPaHITA
ABIFACTCA YBCIIMHUCHIIC KOJIMMHCCTEBA IIOCTYIIAFOOICI'O B HIJIMHAPEL BO3Y Xa. HGE[EIT—IEI B
ABHIATCIIb BO3JYXa IIPH ITOJIOXKHTCIIbHOM JdBJICHITN HA3BIBACTCA HAYBOM. B

HACTOSIIEER TR M SRS KHBIMI (pIpMaMII Ipon3BoANTCs oT 50 10 90 %
CEWW}E{%H?@?@%@WE%@@EWW%@Eem oOBeMa BBIITY CKaeMBIX ABUraTeneil. Ilpn

Bnagen llleGayxoea TaTeAHa caHapoBHa

HaJ [Ty B€ MOII[HOCTEL JBUraTeJid moBelaerca Ha 20 — 40%.
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Bnaper

B JIBC npuMeHsrOT MeXaHNUeCKUIT HaJTy B, KOT/Jla BO3AYX 3aKaulBaETCI
cIelMaIbHBIM HAaCOCOM (KOMIIPECCOPOM ), IMEIOIINM MEXaHIMUECKUI IIPUBOJI, 1
TypOOHAIAYB, IPU KOTOPOM KOMIIpEeCCOp MPHUBOAUTCS B ACHCTBUE TYPONHOI
Oraro/iaps SHEPIruy OTPadOTABIINX ra30B. TypOOKOMIPECCOPHI IIOJTy YNIN
HaIOOJIBIIIEE pacIpOCTpaHEHIIE.

B TypOokomIIpeccope NCONBL3YHOTCS IIEHTPOoOeKHEIE Hacockl. 1o qeiicTBueM
IIEHTPOOEKHBIX CIUI, BRI3BAHHBIX BpaIllleHUEM KOJIECA € JIOIIaTKaMU, BO3QyX
oTOpackeIBaeTcs K Iepudepnn Kojieca, a B €ro IEeHTPe CO3JaeTCs pa3peKeHNe, UTo
oOecrneunBaeT BcackIlBaHIE Bo3AyXa (puc. 6.35). JIi1 spdexTuBHON pabOTHI
Ty pOOKOMIIpeccOpa 4acTOTa BpallleHIs Kojleca KOMIIpeccopa JOJIKHa ObITh OUYeHb
BbICOKOI1 He MeHee 50 - 100 Thic. MUH

[Ipu padote JIBC m3 BEIIIyCKHOTO TpyOOIIpOBOAA IO/ JaBJICHIEM
BLIOPACKIBAFOTCS IIPOAYKTHI CTOPAHIS, KOTOPHIE IMEIOT BEICOKYIO TEMIIEPATY Py .
[IoTOK ra3zoB MpUBOJUT BO BpallleHIE KOJIeCO TYpOUHEI, KOTOPOE NEPEAETCS
3aKpEIUICHHOMY Ha OOIIleM BaJle KOJIeCcy KOMIIpeccopa.

JInis pocTikeHns ¢azbl HaAQyBa, T. €. MOMEHTA, KOT/la JJaBJIeHHE BO3QyXa Ha
BITYCK€ IMPEBLICUT aTMOC(EpHOE, HEOOXOAIMO, UTOORI OBINIa JOCTUTHYTA
oIIpeieJIeHHas YacToTa BpaleHus TypouHe! (He MeHee 60000 mua™"). ITpu ManbIx
obopoTax JABHUraTessl TypOOKOMIIpeccop paboTaET B ACKYPHOM peKIME (JacToTa
5000 - 10000 mur™"). Heo6X0AUMO YUUTLIBATh, UTO HAINUNE TyPOUHLI B
BBIITY CKHOM TpaKT€ CO3/a€T COIIPOTHURIIEHNE BEIXOAY OTPaOOTaBIINX ra3oB.

OTpaboTaBLune
rasbl

Typ6uHa HacocHoe
HOoNeco

Puc. 6.34. Cxema paOoThI TypOOKOMIIpeccopa

B auzensix oOBIYHO HNPHMEHSETCS ra30TypONHHEII Hagay B (puc.6.35)
TypOokommpeccopoM. IIpu paboTe gBUraTenst BO3AyX B IIINIHUHAPLEI HarHeTaeTcs
101 IaBJIEHIEM IIeHTPOOEIKHEIM KoMIpeccopoM 6, pabouee Kojeco KOTOPOro
IPUBOJUTCS BO BpaleHUE TYpOUHOI 5.

Pabouee koneco TypOUHEI, yCTaHOBJISHHOE Ha OJHOM BaJIy ¢ pabounMm
KOJIECOM KOMIIpECCOpa, IIPUBOJUTCS BO BpallleHNe OTpaOOTaRBMIIMU razaMu J0 UX

[OCTY TIRHUGER RS HIAT T I[JIH OrpaHUYEHN JaBJIEHNS BO3yXa IIPU HaJyBE

IIIIIIIIIIII

(ﬂﬁbmH@ 0 ZI Wa) E@Buﬂyh ,uaEHT Ha MemﬁpaHy 2, KJIallaH OTKPBIBAETCS U
HEpEHyGKaET JacTh OTPabOTAaBIINX ra30B MUMO TypOUHEI 5. Ha V-00pas3HBIX

HEH. | o S I y 1908 2023



I3eJISIX U151 TYpOOHa Ay Ba Y CTaHABIMBAIOT OT OJJHOTO JI0 ABYX
TypboxoMmnpeccopoB. IIpu AByX TypOokoMIIpeccopax KaxIbIil 13 HUX
0OCIIyKIBaeT CBOM ps IMINHIAPOB JBUTATEIISL

=

‘ =i E ﬁﬁk:l*—

Puc.6.35. Cxema HagayBa U3 BO3AYXOM: | - IIWJIMHAP ABUTATEIL, 2 -
MeMOpaHa; 3 - OpyXuHa; 4 - KjamaH, 5 - TypOuHa, 6 - KOMIIpeccop

=

CyIIeCTBYET ABE IPOOIEMEI, CBSI3aHHBIE C HAJIy BOM ABUTaTeNell. Ilepras
3aKJIFOUAETCA B TOM, UTO JaBJIEHUE HaJJyBa YBEIINUNBAET CTEIIEHh CiKaTILd
JIBUTATEJII U YBEINUYNBAET CKIIOHHOCTEL JIBUraTeld K JeToHaInun. BTopas npobiema
CBsI3aHa C TEM, UTO UeM OOJILIIIE YaCcTOTa Bpalll€HUs KOJIEHUAaTOIr'O Balla, TEM
OonbIIe 0OpazyeTcs OTpabOTaBIINX ra30B U TeM OBICTpEEe BpallaeTcsa KOMIIPECCOD,
YBEJIMUNBAasl KOJIMYECTBO BO3AyXa, IIOCTYIAIOIIETro B IIMJINHAPEL. OTO IPUBOJINUT K
YBEJINMUEHUIO MOIITHOCTHU JBUTATENI I OMHOBPEMEHHOMY Y BEIIMUEHNIO KOIINYECTRA
OTpabOTABIINX I'a30B € MOCIEAYIOIINM POCTOM YHciIa 000pOoTOB TypOuHKL. Ecin
HE IIPEAY CMOTPETH CIIEINalIbHEIX MEP, 3TOT IIPOIECC IMPUBEAET K pa3pylICHHIEO
JeTaell BUraTels Wil Ty pOoKOMIIpeccopa

6.3.5. l1IpoMeixxyTOUHOE OXJIAKACHHE BO3AYXA

M3BeCcTHO, UTO CKaTHE BO3QyXa IIPUBOJIUT K IIOBLIIIEHUIO €TI0 TEMIIEPATYPHI.
B coBpeMEHHEIX HaJy BHLIX JBUTATEIISIX YACTO MPUMEHSIOT IIPOMEKY TOUHOE
OXJIa’KIEHHE IOCTYIIAI0MIero oT TypOokoMIpeccopa Bozayxa (puc. 6.36). C sToll
IIETTLIO BO3AYX, CIKATHII B TypOOKOMIIpECCOPE, IOCTYNAET B CHEI[UAILHBIN
TEeIJIOOOMEHHIK, B KOTOPOM BO3QyX OoXJIaxkaaeTcd A0 remnepaTyprl S0 - 60 °C.
OxITaxJIeHIe BO3yXa Ja€T BO3MOKHOCTE YIIYUIINTh HAaIIOJTHEHNE ITUIINHIPOB 3a
CUET YBEJIMUEHIS IUIOTHOCTHU BO3yXa U CHU3UTH BEPOSITHOCTH BOBHUKHOBEHM S
neToHanuu. OXTaxJIeHIE BO3/IyXa [MOBLIIAET MOITHOCTD JIBUTaTENIA C HaJy BOM
mpuMepHo Ha 20% Ipu OJJHOBPEMEHHOM YJIYUII€HIN TOIUIMBHON 3KOHOMIYHOCTU.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 6.36. TypOokxomIipeccop ¢ IpoOMeKYTOUHBIM OXJIaXKICHIEM
5.3.6. PeryjaupoBaHue JaB/IeHHUA HAAAYBa

[ IpyrHIUII peryJInpoBaHIs 3aK/IIFOYAETCs B OTPAHNYECHNH YaCTOTHI BpallleHIs
Ty pOOKOMIIpeccopa II0cjIe JOCTIDKEHNSI He0OOX0JIMOTr0 JaBjIeHII HaaayBa. C aToil

HCJIBIO HCITIOJIBE3YCTCA GHEHH&HBHhIfI HEpEH}"CKHDﬁ KJIdlldH 4:, HDTOpBIfI
OI'PAaHHUHMBACT KOJIHMHYCCTBO GTpa'SGTElBHIHX I'a3o0B, IIPOXOJAIIIX HCPC3 Typ6HHy

(puc. 6.37).
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Puc. 6.37. PerynupoBaHue HaJgayBa: 1 — KoJIeco KoMIlpeccopa; 2 — IMOAIMNITHIK
poTopa; 3 — KoJIecO TyYpPOUHEI;, 4 — IIepeIy CKHOIl KJIallaH

B cucTeme BHIIIyCKa Hepe Ty pOmHOM nMeeTcsa 0OBOJHOM (OaliacHLIN)
KaHaJl, KOTOPEIl JJaeT BO3MOKHOCTEL OTpabOTaBIINM ra3aM MUHOBATEL TYPOIHY .
OTOT KaHall OTKPBEIBAETCS IEePENyCKHBIM KIallaHOM. UyBCTBUTEILHBIM 3JIEMEHTOM
KJIallaHa SIBJIIETCS IOAIpPY K MHEeHHass MeMOpaHa, Ha KOTOPYIO BO3ACHCTBYIOT JBe
IIPOTHBOIIONIOKHO HaIllpaBIE€HHBIE CIUILL, CIUIA CXKATIS IIPYKUHBI I JaRJIEHIE
BO3AYyXa Hocje TypookoMmmpeccopa. [Ipu qocTHkeHNN 3aJaHHOTO JaBIeHUS

HaJIIyBa MeMOpaHa IporudaeTcs, CKUMas IPYKUHY, a COSAIMHEHHBI C
MeMOpaHOII KJalaH OTKpEIBa€T 0OBOJHOM KaHaJll. J[aBJIeHIIE HAAyBa MOIKHO

GTpEwgﬁi p%%ﬂ%&pHTﬂHBHBIM CXKATHCM IIPY XKIHBI.

Cepruduear 2c0lB0C OBPEMEHHEINIBUTATEILSIX ¢ TYPOOHA Ay BOM (puc. 6.38) MakCUMaJIbHOE
Bnaneneu: llebayxoea TateaHa AnekcaHnpoBHa wr
TaBIICHIIE HaAyBa PeryInupyeTcs cUCTEMOIl yIpaBiieHns aeurateneM. KoMIbroTep

IIOJIVHACT CHUI'HAJI OT JaTHIKA aOCOIIIOTHOTO AaBJICHITA, CPAaBHHIBACT CI'O C
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BEJIMMUNHOII HOMIHAJILHOT'O 3HAUEHU JABJICHU, COAEPKAINMCS B [IaMATH, 1
YIpaBILIET 3JIEKTPOMArHUTHEIM IIE€pEIyCKHEIM KiTalaHoM. PaboTa
AJIEKTPOMATHUTHOTO KJIallaHa KOPPEKTUPYETCS B 3aBUCUMOCTH OT CKOPOCTHOTO U
Harpy304HOI0 PeKNMOB JIBUTaTEIIA.

OueHb BaXKHBII BOIIPOC - BEIOOP MPAaBIUILHOTO pa3Mepa Ty pOUHEI L1
KOHKPETHOIO JIBUTaTe 1. B IIepBEIX JBUTaTEILIX ¢ TypOO-HAAy BOM JJII JIETKOBEIX
apTomoOuneil 1970-X rr. NCIIONIL30BAJIICH TOTOBBEIE KOHCTPY KIIIN,
pazpaboTaHHBIE, KaK IIPaBIUIO, AJI JU3EIIEH OONBIINX IPYy30BEIX aBTOMOOIIIEI.
Takue ycTpOICTRA JlaBallll XOPOIIUIl PE3yJIbTAT Ul YBEIMUEHNUA MaKCUMaJlbHOI
MOIITHOCTH, HO OBININ He3(PPeKTUBHBEIMU JJIS IOy Y€HH I OOJIBIIOr0 KPYTSAIIEro
MOMEHTAa B CpeJHEM JiNalla30He YacTOT BpallleHUS JBUTATEI, T. €. LI IIOJTyUEeHII
IOCTaTOYHOI MPUEMUICTOCTI aBTOMOOMIIA. bosbmne TypOuHE TpeOoBaln
HEKOTOPOT'0 BpEMEHHU Ha «PaCKpyTKy», KOTJa IIpH HEOOJILITIX HarpyzKax
OTKPHIBAJIACh APOCCENbHAA 3aCJIOHKA, UTO IIPUBOANIIIO K 3aJ€PIKKE HapacTaHM
JAaBJICHUS HAAAyBa. OTOT 3(P(EKT MOJIy U Ha3BaHUE TYPOOSIMEI.

14

Y
Puc. 6.38. Typookomnpeccop Garret: 1 - monaTku TypOHHEL, 2 - KOPITyC
TYpOUHEL, 3 - TEIJIOBA 3aIUTa;, 4 - KOPIIyC IMOAMIUIIHUAKOB, 5 - YIIOP; O - 3aI[UTHAsd
IJIaCTHHA, 7/ - KOpIyc KoMmpeccopa; 8 - muddyzop; 9 - kinanaH; 10 - Hacoc
KoMmIpeccopa; 11 - yiwotHeHne, 12 - nogmunHuk, 13 - BTyJKa nogmunauka; 14 -
3aCJIOHKA

OOKYMEHT NMoanncAaH
NEKTPOHHOW NOANWUCLIQ

Ceptudmkar: Ec.gﬁﬂﬂ%]%g LOBPEMEHHBIX TypﬁﬂKDMHpE:CGOpDE JIETKOBLIX aBTOMOOIIIEI]
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J111 TOro YTOORI YBEIMYNT Aana30H 4acTOT BpallleHHsI JBUTraTeId, IPU KOTOPEIX
TypOOHAIyB 00eCII€UNBAET IOBBINIEHNE JaBJICHU, IPUMEHSIOTCS 110 JBa
TypOoKOoMIIpeccopa Ha oJJHOM Arurartene. OquH TypOokoMIIpeccop paboTaeT Impu
HII3KIX 000pOTax, a BTOPOII IIPU BEICOKNX. B IocineqHIX MOKOJIEHISIX Ha Iy BHEIX
IBUTATENICH CTalIll IPUMEHATLCS TYPOOKOMIIPECCOPHI ¢ IIEpEMEHHON I'eoMeTpHe
(puc. 6.39), KOTOpPEIE COXPAHSIOT BEICOKYIO CKOPOCTE 'a30B IPU MaJIbIX HarpyzkKax,
TaK 4TO TypOHHAa BCEr/ia BpalllaeTcs C HyKHOII CKOpPOCTBIO. B Taknx
TypOOKOMIIpeccopax IOTOK HAIlpaBJIsIEMbIX Ha TYpOHHY ra30B YIPaBIISETCH C
[IOMOIIIBIO CIIEINAJILHBIX IIOBOPAYNBAIOIINXCS 3aCJIOHOK. OJTHOBPEMEHHEI i1
[IOBOPOT 3aCJIOHOK IIPOU3BOJUTCS C ITOMOIIBIO IIITOKA BaKYYMHON KaMeEpHI.

P&BPE}I{EHHﬁ B KaMCPC PCIVIINPYCTCA JICKTPOMAI'HUTHBIM KJIAIlaHOM 110 CHI'HAJIY
KOMIIEHOTCPA.

Kommannsg DaimlerChrysler, koTopas Ha cBoux aBToMoOWIIX Mercedes B
TEUSHNUE MIPOJOIDKUTEILHOIO BpeMEHN IIPUMEH:AIa MEXaHIUeCKUI HagayB, ceifuac
IICTIOJIB3YET TYPpOOKOMIpEeccop ¢ U3MEHIEMO reoMeTpUeii, B KOTOPOM IIOBOPOT
3aCIIOHOK OCYIIECTRILIETCS C IIOMOIIBIO AJIeKTpoABUraTesd (puc. 6.40).

Puc. 6.39. Cxema paboOTHI Puc. 6.40. BHemHum B
TypOOKOMIIpeccopa ¢ N3MEHSIEMOII TypOOKOMIIpeccopa ¢ N3MEHSIEMOIT
reoMeTpueln reoMeTpueil

[ Ipu pabote cucteMbl TypOOHA Iy Ba IIPONUCXOANT CIUILHBIN HAaIPER TYPOUHEL, a
KOMITPECCOP OCTAETCS CPABHUTEIIHLHO XOJIOAHEIM. OUYeHb BaKHEIM Y3JI0M,
OIPEACILIFOIINM JOJITOBEUHOCTE Ty pOOKOMIIpECCOPa, SABJIIETCS y3€l HOJINIIHIKOB
Basia. OOBIYHO MACJIO JUISI CMa3KU IO UITHUKOB IIOJAETCs IO JABJIICHIIEM IT3
CICTEMBI CMa3KH JIBUTaTeIL. MIHOrqa JUTI OBRIIIEHIS paO0TOCTIOCOOHOCTH HA/ITy Ba
IIPUMEHIOT OXJIAXKICHIIE KOPITyca TyPOUHEI KIJIKOCTBEO I3 CUCTEMBI OXJIaKICHILT
meuraTers. Iloce mpoJomKUTEIFHOIO JBIDKEHII Ha BEICOKOI CKOPOCTH aBTOMOOIILI C
Ty pOOHa Ty BOM TYPOIHA MOKET PaCKPYTHTLCS 4O BEICOKIIX CKOPOCTEH (COTHH THICSU

oOopoTor B MRy, TIocne ocTaHOBKN ABUTATEIL TYPOOKOMIIPECCOP
Cepmb T TIHABMMBAETC A HECPAs{ A MaciIo yiKe He IIOCTYHAET K IO UITHIKAM. YTOORI

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HC IIPOM30LIIIO ITOBPCHKACHILA IIOAIIHUITHIIKOB, PCKOMCHIAYCTCA IICPCA
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BBIK/IFOHYCHHCM JABHI'ATCIE JIdaTh CMY BO3MOXKHOCTE HCKOTOPOC BPCMA HOpELE)DT dThb Hd
XOJIOCTOM XOY .

Puc. 6.41. Jln3enbHBIN JBUTATEID C Puc. 6.42. TypOoxomnayHIHBII
TypOOHa Iy BOM JIBUTATEeNIb Scania

OueHb XOPOIIO CICTEMa TypOOHa 1Ty Ba paboTaeT B Au3eiLiX. OTpaboTaRIINE a3kl
B JIII3eJIe XOJIoqHee, YeM B O€H3NHOBLIX JBHTATEIIIX, UTO oOjlerdaer paboTy
TypOoKoMIIpeccopa, I, KpoMe TOr0, B JU3EIIE HE CYIIECTBYET OIIAaCHOCTH
BO3HUKHOBEHIS AeToHauM. 11o3ToMy HeclnydaiiHo, uTo TypOOHa Iy B
yCTaHaBJINBAETCS IIOUTH Ha BCEX COBPEMEHHBIX AN3EIbHBIX JBUTATEISX JI€TKOBEIX
apTOoMOOMIIEH (puc. 6.41).

B MHOTOIIWIMH/IPORLIX JBUTATENIX ¢ OOILITIM pabounM 00LEMOM HEKOTOPHIX
IPY30BBLIX aBTOMOOIUIEH 0TpabOTaBIIHE Tazkl IPOJOIIKAIOT 00/1a/JaTh OOMBIIOIN
SHEprueil, Jaxe Mocie IPoXoxK ASHUS Ty pOoKOMIIpeccopa. DTy SHEPTUO MOKHO
IICTIONB30BaTh IS JaJlbHEMINero MOBLIIIEHNS MOITHOCTHBIX XapaKTePUCTHK
IBUTrATENI, cO3JaBasl Tak HazklBaeMBI€ TypOOKOMIIayHIHEIE ABUraTenu (puc. 6.42).
B TakoM JBUTraTene 4acTh SHEPIUU OTPabOTaBIINX Ia30B HCIIOJIL3YETCS AJI
PaCKPYUNBAHIL JOIOIHUTEILHOIT TYpOIHEL, KOTOpast Uepe3 IIIPaR/ITUECKYIO My Ty
CBs3aHa C KOJIEHYATLIM BalloM. Takas KOHCTPYKIIHS JaeT BO3MOYKHOCTD, YBEJIIUHITE
KPY TSI MOMEHT Ha BaJle JBUTaTEIIs.

6.3.7. MexaHHYeCKU HAAAYB

Mexanndeckuii HaJay B IIOSBUIICS paHbIIe TypOOHa Ay Ba, HO J0
HaCTOSIIEr0 BpEMEHH OCTAETCS allbTepHATUBOII TypOoHa Iy By. YacToTa
BpalleHII Hacoca-KoMIIpeccopa 00 MeEXaHNUeCKO CHUCTEMBI HaJIAyBa IIPSIMO
IPOIIOPIIMOHAJIbHA YaCTOTE BPaIleHNI KOJIEHYAaTOro Bajla (II0CKOJIbKY IPHUBOJUTCS OT

Hero ). [10STOMLILKOMITHECTBO BO3AyXa IIPH Ha Iy Be IIPOIIOPLIIOHAILHO YaCTOTE
Crreppametitl. TIPH STOM HCKITFOTAIOTCS BEICOKNE TEMIIEPaTypEL 1 3a/1epiKKI HaAlyBa,

Bnapeneu: bayxoBa TaTesAHa AnekcaHgpoBHa

C ,[[pyI‘Dﬁ CTOPOHEL, CHCTCMbBI MCXAaHITYCCKOI'O HAJAYBd 3aHIIMAIOT OolbIIe MECTaA,
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TPEeOYIOT CHEIHAILHOTO MPUBOAA (0OBIYHO 3yOUaThIi peMEHb ) U CIUILHO Ty MSIT. B
KauyeCTBE HAaCOCOR B CHCTEME MEXAHINUECKOT'O HaIQyBa MOT'YT HCIIOIL30BATHCS

pazINYHBIE YCTPOMCTBA, HO HANOOJIbIIEe paclIpocTpaHeHIE OJIYYIUIN HarHeTaTelIn
Tiia Ruts.

6.3.4. Cucrema nmuTaHusa amsebHBIX ABUraTteJaeil Common Rail

Cxon? pICROROXORNG cHcmomt Common Rl T-03mmpk #3ccoe020 pacxodd eo30yxa; 2 -A3NNK ROROKONNS PICRPOIEINE; 3 - 3MKMPONNBIE OROK YRDIENONEY; 4 - THA[]
C KNIRIE0N PREYPEPOGINES dFGHenus; 5 DFHNEN FONOKaNEd medany a33d; § snoandcrmd (pupbiip; T« GmNEK Henmapdiypx oxndsddowed sadKocis, § - 0Tmves
YACHIOMN GpIMeRys sonencand; 3 - thopcynky; 10 - ddmuk dgcReRys mornycd; T¥ - AKKYHYRIMOP ORNEGE GNGCONOI0 dGGReRES

Puc.6.43. Cxema cucTeMbl IINTaHI AN3eILHBIX JBUrateen Common
Rail: 1 — maTunk MaccoBOIo pacxoja TOIIMBA, 2 — JaTUUK II0JI0XKEHII
pacHIpegeIuTeI-HOTO Bala;, 3 — 3JIEKTPOHHBIN O/0oK yipapiieHusa (OBY), 4 —
TOIUINBHEIII Hacoc BeICOKOro gAarieHus (THBJ) ¢ ki1anmaHoM peryInpOoBaHILd
IaBIIEHUS, 5 — JaTUYUK IIOJIOXKEeHU IeJalll raza; 6 — TOININBHEIN PUIbTp, 7 —
JaTUNK TeMIIEpaTyphl OXJIAXKIAIOIIEH )KUIKOCTH, 8 — JaTUNK YaCTOTHI BpallleHU
KOJIeHUaToro Bamna;, 9 — ¢popcyHkn;, 10 — JaTunk gJaBIeHUSI TOoImBa;, 11 —
aKKyMYJISTOP TOIUINBA BLICOKOTO JlaBIeHH (paMmiia).

CucrteMma nutanusd Common Rail ncrnons3yercsa B JU3EIX CEpUITHEIX
mogeneii ¢ 1997 roga. Common Rail — 3To MeTo1 BIIpBICKa TOIZIMBA B KaMepy
CrOpaHUs I10/J BEICOKHMM JaBIICHIEM, HE 3aBUCAIIM OT YaCTOThI Bpall[€HI:I
IBUTATEIIS IWIM Harpy3ku. I maBHOE oTymmune cucteMbl Common Rail ot
KJIaCCHMUECKOI AM3EJILHOI CUCTEeMEI 3aKiIrodaeTcsa B ToM, uto THBJ] npeaHazHaueH
TOJILKO JIISI CO3JaHIII BEICOKOTIO JAaBIICHIS B TOINIMBHON Maructpanu. OH He
BEITTOJIHAET (pyHKIMI JO3UPOBKHU IIUKJIOBOM MOJaul TOIUINBA M PEryJINPOBKU
MoMeHTa BIpeIicka. Cucrema Common Rail cocTout us pezepryapa —
aKKyMYJIITOpa BEICOKOTO AaBjieHus 11 (IHorga ero HazpIBalOT paMIIOi),
TOIUIMBHOI'O Hacoca, 3JIeKTPOHHOTO OJIoka yipaBieHusd (ObY) 3 u koMIUIeKTa
dopcyHOK 9, coeAUHEHHBIX ¢ paMIIOil. B pamme OJI0k yIpaBIeHISI IOLAEPK NBAET,
MEHSS IIPON3BOAUTEIILHOCTE Hacoca, IIOCTOsIHHOE JaBJieHne Ha ypoBHe 1600-2000
Oap mpH pazIUMUHBEIX peKUMaxX paOOThl ABUTATEII U IIPU JIFO00II
10 CJIEJOBATOHFHOCTHBIIPEICKA 110 MIUINHAPaM. OTKPBITHEM-3aKPBITIEM (DOPCYHOK

.;;;u:;,,.,1;ynp@ﬁﬁﬂﬁgﬁéﬁﬁﬁf}%ﬁ;,p,agg:qHTHBaET ONTUMAaJILHBIII MOMEHT U JJINTEIILHOCTE
SIEACTBITPBICKE, “HA"O'CHOBAHN N JaHHBIX ITEJIOTO psaJa JaTUNKOB — ITIOJIOXKEHI e alIn
aKcenepaTopa S, JaBlIeHIs B TOIUIMBHON paMite 10, TeMIepaTypHOro pexnma
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JIBUTATENIA 7, €ro Harpy3Ku U T. II. POPCYHKH MOTYTh OBITh 3J1€KTPOMAarHUTHBIMIL,
mmbo Oosee COBPEMEHHBIMI- ITh€303JIEKTPpHUEeCKIMIL. | TTaBHBIE IIpEeUMYIIIECTBA
MEE303JIEKTpMUeCKUX (POPCYHOK - BEICOKAs CKOPOCTh CpabaThIBAHUS U TOUHOCTD
no3upoBaHnsg. PopcyHKHN B Au3enax ¢ Common rail moryT paboTaTh B
MHOTOIMIIY JIbCHOM PEXIME: B XOJE OJHOTO I[NKJIa TOILUINBO BIIPBLICKIBAETCA
HECKOJIbKO pa3 — OT JIBYX J10 ceMu. CHadala II0CTYIIaeT KpOXOTHas, BCEro 0OKoJIo
MIUTUTpaMMa, J103a, KOTopas IIpU CrOpaHNU IIOBLIIIAET TEMIIEPATYPYy B KaMeEpeE, a
CIIeIOM UJET I'TIaBHBIN «3apsy». J1d Jnu3ernsa — JBUraTelIs ¢ BOCIUIAMEHEHIIEM
TOIUINBA OT CKATM — 3TO OUEHb BaKHO, TaK KaK IIPH STOM JIaBIECHIIE B KaMepe
CropaHus HapacTaeT Oojiee IJIaBHO, Oe3 «pEIBKay. BCileIcTBIE 3TOT0 MOTOP
paboTaeT MArde 1 MEHee IITy MHO, CHIKAETCS KOJIMIECTBO BPeJHBIX KOMIIOHEHTOR
B BEIXJIOIIE. MHOTOKpaTHas IToJada TOIUINBA 3a OJUH TaKT IIOIYTHO OOECIIEUNIBAET
CHIKEHIE TEMIIEpaTyphl B KaMEpPE CrOpaHus, UTO IPUBOJUT K YMEHBIIEHUO
0Opa30BaHNI OKHICH a30Ta- OJHOI N3 HaOOJIe€ TOKCHMYHBIX COCTARILIFOIIX
BRIXJIOITHBIX 'a30B JH3EII. XapaKTepuCcTUKH JgBuraterns ¢ Common Rail Bo
MHOTI'OM 3aBHUCAT OT JaBJIECHII BIPEICKA. B cucTeMax TPETHErO IIOKOJIEHUS OHO
coctariseT 2000 Oap. B Ommkaliniee BpeMs B CEPIIO Oy €T 3aIIyII[€HO UETBEPTOE
nokonieHne Common Rail ¢ gaBnenuem Bopricka 2500 Oap.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIABOPATOPHAJ PABOTA Ne 7.

Tema: Mayuenne ycTpoiicTBa U paOOTEl CUCTEMBI IIUTAHIS JBUTATEIICIH,
pabOTArOMIX Ha ra3e

Ileas pa®oThI: 3aKpENNUTL TEOPETHUECKIE 3HAHIS 110 YCTPOIMCTRY U paboTe
CICTEMEBI IINTAHI JBUTATENIEl, pabOTarOIIIX Ha raze.

3HAaHUSI U YMeHHUsI, NpHOOpeTaeMble CTYA€EHTOM B pe3yJbTaTe OCBOEHHS
TeMbI:

3HATB:

1)BUIBEI U TUIILI aBTOMOOIIILHBIX SHEPreTHUECKIX YCTaHOBOK,

2)OCHOBHBIE KOHCTPYKTHBHBIE peIIeHIsI YHEPTeTIUECKIX YCTaHOBOK,

3)HazHAaUCHNUE, YCTPOICTBO U IIPUHIUIILI ASICTBUSA MEXaHIZMOB U CHCTEM
IBUTATEIell BHYTPEHHEIr0 CropaHIsd apTOMOOMIIEN, HX HOPUHIMNNAILHBIE
KOMIIOHOBOUHEIE CXEMEI,

4)paboune mpollecchl 1 IIOKazaTelnn pabOThl IIOPIIHEBEIX JIBUTrATeENei
BHYTPEHHEr0 CropaHus;

S)TeHAeHIIUII W HaIpaBJICHNSI pPa3BUTHA KOHCTPYKIIUII JBHUTraTeElCH
BHYTPEHHEr0 CropaHMd, JUKTyeMble COBPEMEHHBIMU  TpeOOBaAaHMSIMU K
ABTOMOOIIISIM;,

YMeTh:

1)BLIONpaTE ONTUMAJIBLHBIN BUJ JBUTaTelell BHYTPEHHEro CrOpaHUSI I
aBTOMOOIII, YUUTHIBAsA CIENU(UUECKNE YCJIOBHS SKCIUIyaTal[Ull aBTOMOOIII,
COBpEMEHHBIE HSKCIUIyaTaI[IOHHEIE I« 5SKOJIOTHUECKNEe TpeOOBaHUS, a TaKiKe
TpeOoBaHII O€30IIaCHOCTH,

2)caMOCTOSTENILHO OCBalBaTh HOBEIE KOHCTPYKIIIM aBTOMOOIIbHBIX
NBUTATENIEN, X MEXaHI3MEI I CUCTEMEL,

3)o1leHIBaTh TEXHNUECKUII YPOBECHL KOHCTPYKIIMU TEIUIOBBIX JABUTATENICH I
KOMONHHUPOBAaHHKIX CIUIOBEIX YCTAHOBOK aBTOMOOIUIEH

4)oCyECTBISITE KOHTPOJIbL COCTOSHISI JBUTATENIel BHYTPEHHEIO CTrOpPaHILs

Teopernueckast yacTb: CM. IIpUIIOKEHUE 1.

Ob0opyaoBaHHE H MATEPHAJIbI

Crenn: «CucTeMa MUTAaHI JBUTaTElI, pabOTarOMIEro Ha CKIDKEHHOM Tazey.

Y31bl  cUCTeMBl IUTaHusg. «PeqyKTop BBICOKOTO JaBleHUsI», «Cucrema
yIpaBJIEHI: ra30Boro Apurateid Digtronicy.

Crnanasl K MyJIbTUMEAUITHOMY IIPOEKTOpY: « CucTeMa MUTaHUA JBUTATENIEI,
pabOTArOMNX Ha ra3ey.

YKazaHus 10 TeXHHKe 0e30IIaCHOCTH: CM. HHCTPYKTAaxx II0O TCXHHKC

0e30I1aC HOOMEHYMaMReil 1a00PaTOPUU aBTOMOOIIILHEIX JIBUTATEIICIH.
SNEKTPOHHOW NOANWUCEIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bna,qenﬁg:ﬂﬂﬁlﬁw TateAHa AnekcaHgpoBHa
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1. M3yuuThk oO1ee yCTpOIICTBO U pabOTy CHCTEMBI INTAHUS JBUTATENEl,
padoTarONIX Ha CXKAaTOM rase.

2. A3yuutk oO1mee yCTpOICTBO U pabOTy CHCTEMBI INTAHUS JBUTATENE],
pabOTAarOMUX Ha CKIDKEHHOM Tase.

Coaep:kaHue 0TUETA

1. BeIuepTUTh cXeMy U OIIICAaTh pabOTy CUCTEMBI IUTAHUSI JBUTAaTENE],
paboTaromux Ha C’KaTOM raze.

2. OnmcaTth yCTpOIICTBO U pabOTYy ra3zoBOro peIyKTopa BEICOKOTO JaBIISHISI.
3. Omucath yCTPOHCTRBO 1 pabOTy ra30BOI0 PeIyKTOpa HU3KOTO JaBICHI.
4. BRIUepTUTH CXEMY U OIIICATh pabOTy CUCTEMBI IINTAHUS JBUTATEIIEIH,
pabOTarONIUX Ha CKIKEHHOM Ta3e.

5. CocTaBUTEL OTYET O pabOTE B COOTBETCTBUU C II.II. 1 — 4, 1aTh OTBETHI Ha
KOHTPOJIbHEIE BOIIPOCHI.

KoHTpoJ/IbHBIE BOIIPOCHI:
1. Y3 xaknx y3JI0B COCTOUT CHCTEMa IIUTAHI JBUTATENICH, paboTarommx Ha
C’)KaTOM rase?
2. KakxoBel pabouee JaBIE€HNE I BMECTHMOCTE OaJUIOHOB, BXOJAIIIX B CUCTEMY
MIITAaHNIA ABUraTesIell, padoTaromuxX Ha cKaToM rase?
3. JIng yero npeaHazHaueH II0J0TpeBaTENb rasa’?
4. KakoBo pabouee JlaBJIeHHE raza, HEOOXOAIMOE IS €ro IoJJauldl B CMECHUTEJIb?

5. M3 xakux Y3JIOB COCTOMT CHCTCMaA IIHNTAHITA ,[[EHI'&TEHEfL paGDTammm; Ha
CJXKIDKEHHOM rase?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[TIPUJIOXXEHHME 1 x mabopaTtopHoii padbote Ne 7

6.4. KOHCTPYKIINII CTEM IIMTAHIS IBUT AT EJIEI,
PABOTAIOIINX HA T'A3E

ABTOMOOUIILHEIE JIBUTATEIN MOTYT pabOTaTh Ha CXKATOM U CXKIIKSHHOM raze.
KoMItoHOBOYHAs cXe€Ma CUCTEMEI IINTAHIS IIpH paboTe Ha c’KaToM raze: OaioH —
[IOJOTPEBATEIIL —> PEAYKTOP BEICOKOIO JIaBJIEHUS —> peyKTOp HU3KOTIO JIaBJICHI
— cMecHUTelb-KapOropaTop.

IIpu paboTe Ha CKIDKEHHOM raze KOMIIOHOBOYHAS cxeMa Takas: OarIoH
—HUCHApUTeIb — PEAyKTOP HI3KOTO JARJIEHIS — CMECUTENb-KapOropaTop. Kaxablil
IBUTATEIb, paOOTAOMIIII Ha ra3e, UMEET JOMOJIHUTEIFHO OOBIYHY IO OCH3MHOBY IO
CHUCTEMY, KaK pE3€pPBHLII BapHaHT.

6.4.1. CucteMa nUTaHUA ABUraTe/ieil, padoTalIINX HA CXKATOM raze

B cucteMy nuraHms JBUraTesId, paOOTarOIIero Ha cikaToM raze (puc. 6.43),
BXOAAT OaJIIoHEI 1 U1 c)KaTOro ra3a, HaIllOJIHUTENILHEIN 5, pacXoHbI 6 U
MarucTpalibHBIN 18 BEHTIWIN, IogorpeBaTelb 17 raza, MAaHOMETPEI BEICOKOTO 8 U
HI3KOro 9 marnennd, peaykrop 11 ¢ puwisrpom 10 u Jo3UpyIOMIUM YCTPOIICTBOM
12, razonpoBOALI BEICOKOTO 3 1 HU3KOIO 13 maBieHu:, kapOropaTop-cMecuTens 14
11 TpyOKa 19, coenusaronas pazrpy304HOe YCTPOIICTBO C BIIY CKHEIM
TPy OOIIPOBOIOM JIBUTaTEIIA.

ﬁﬁi

Puc.6.43. Cxema cucTeMbl IUTAHUSI JBUTrATels, paO0TarONero Ha cxkaToM rase: | -
OaroH, 2 - TpoliHUK, 3, 13 - razonpoBoArl; 4 - KpecToOBHUHA;, 5, 6, 18 - BeHTIIN;,7 -
0ak; 8,9 - maHoMmeTprl, 10 - razoBeill punbTp; 11 - peaykrop; 12 - gozupyromiee
yCTPOICTRO; 14 - kapOropaTop-cMeCUTeNb, 15 - TOIINBOOPOBO;, 16 -TOIUINBHAIN
Hacoc,l7 - nogorperareb, 19 - TpyOka

JOKYMEHT MNOAnvcAaH

1 dppmar ATBTERATEIISI BEHTIUIN 6 U 18 OTKpHITEI. CIKaTBIN ra3 13 OaJUIOHOB
Cepmvwdukar:  2C0000043E9ABBBS52205E /BAS000600000

BnanendlO CTYHRAGT B IO A0TRERATCIIE 17, o6orperaemblii oTpaGOTaBIINMII Fa3aMIL,
HarpepaeTcs 1 uepe3 QwibTp 10 poXoauT B ABYXCTYIICHUATEII ra30BHIil
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peaykrop 11; cocTosmuii 13 ra3oBoro peaykTopa Beicokoro gariaeHusd (I’ PBJ]) u
ra3oBOro peaykropa Huzkoro gapiaeHud (I’ PHJ]). B peaykrope maBneHue raza
camkaercsa 4o 0.9...1,15 MlIa, a zateMm 0 atMocdepHoro. M3 peaykropa uepes
JIO3UPYIOIIee YCTPOMCTBO 12 ra3 mpoxXoauT B KapOropaTop-CMECUTENL 14, rae u
oOpazyeTcs roproyasi CMech (razoBo3ayInHasd). CMech MO JACHCTBIEM BaKyyMa
[IOCTYIIAeT B IIUINHIPHI ABUTaTeld. [Ipolecc cropaHus cMecu U OTBOJIA
oTpabOTaBIINX Ira30B, KaK B KapOIOPaTOPHBIX JBUTATEIIIX.

Penykrop 11, kxpoMe yMeHbIIEHUS JaBI€HIS ra3a, N3MEHSIET €TI0
KOJIMIECTBO B 3aBHCUMOCTH OT peKnMa padOTHl ABUTATEI. OH OBICTPO
BEIKJTFOYAET I10J[ady raza IIpH IpeKpamieHun paboThl JBUTATEII.

Kpome oCHOBHOII, IMEETCs pe3epBHAd CICTEMa MUTAaHUS, 00eCIIeUNBarOIasl
padoTy ABHUraTeNs Ha OCH3MHE B HEOOXOAUMEIX CITydasax (HEHUCIIPaBHOCTH
CHUCTEMBI, H3PacX0JOBaH BeCh ra3 B OautoHax u ap.). IIpu aToM qimrenpHas
paboTa ABUTATENS Ha OCH3MHE HE PEKOMEH/Y €TCSI, TaK KaK B PE3€pBHOII CHCTEME
IMUTAaHUS OTCYTCTBYET BO3AYIIHEIN (PUILTP, UTO MOXKET IIPHUBECTH K
[TOBBLIINIEHHOMY M3HANINBAHUIO JBUTATETI.

B pezepBHYIO cCICTeMY NMUTAHUSA BXOIAT TOIUIUBHEII Oak 7, TOIJINMBHEIN
(UIBTP, TOIUINBHBII Hacoc 16 1 TOIIMBOIPOBOARI 15.

IIpudopskl, BXoasiliNe B CUCTEMY MUTAHUA JBUTaTeJIeil, padoTalomMX
HA C:KAaTOM ra3se

Bxozsiye B cocTaB CUCTEMBI 0aJ1JI0HBI BEIIIOJTHEHBI M3 CTAJIN U PacCUUTaHEI
Ha pabouee gaBienue 19,6 Mlla. BmectumocTts nx 50 11, macca 93 xr. Benrnimn
ICTIONB3YIOT JUL IIepeKPLITIS MarlCcTpareil Ipu HepaOoTaro M JBUTaTEIIE.
IloporpeBaresib ra3a iy kuT I IIPEIOTBPAIlEHIS BO3MOKHOIO 3aMeEp3aHIIs BJIari,
HaXOJiAIercs B raze. OH BHINIOIIHEH B BUJE HECKOJILKIX BIUTKOB ra30IpoBO/ia
BLICOKOTO JJaBJICHUS Ha BHIITY CKHOM KOJUIEKTOPE.

1'azoBb1H peaykTop Bbicoxkoro sariieHust (1’ PB/I) ciy:xur i1 CHIDKEHIL
naBieHus raza jgo 1,2 Mlla. I'a3 u3 OamioHa IocTyIIaeT B IIOIOCTh A peayKTopa
yepes MTYLEp ¢ HaKnugHol raiikoii /4 (puc. 6.44 a) n xkepamudeckuil prbTp 13
Knarnady /2. Ha kiamaH JaBUT CBEpXY depe3 TOJIKaTelb 3 U MEMOpaHy MNpyKUHA
peaykropa. lIpu maBieHnn raza B MoJocTu 5 MEHBIIIE 3aJaHHOIO Py JKIHA
pEMyKTOpa Uepes TOJIKATENb OIIY CKaeT KilamaH 12, mpoIryckas yepes
00pa30BaBIIYIOCS MIENb I'a3 B IOJIOCTE b. ['a3 Ipu 3TOM IIpOXOAUT JOIIOJIHUTENILHEI
¢wmsTp /1. IIpn JOCTIDKEHUN 3a/JaHHOIO JIaBICHIIS B IIOJIOCTH b CIla ero Ha
MeMOpaHy YpaBHOBEIINBAET MPYKUHY U KJIaraH /2 3aKpbIBA€T IIPOXO/I raza.
BBIX0ogHOE JaBJIeHIE pEeryIMPYIOT PYyKOSTKOII ¢ BUHTOM 4. PaboTy pegykropa
KOHTPOJINPYIOT I10 MAHOMETPY, IIPUHIMAIOIIIEMY CUTHAJI OT JaTUNKa BEICOKOTO
JTARIIeHNd / 1 CUTHAJIIBATOpa ITaAeHI BEIXOJHOTO JaBJICHN 6 (aBapHITHOTO
JATUNIKA ).

LagoRki, peiiyissop nmskoro gaBaenus (I'PHJI) cuimkaeT naBinenue 1o
CEET"‘*}E_ OGP SHAMBHILE SRR OIvoro 411 rmogaun B cMecuTelb (0,085...0,08 Ml 1a).

Bnagen llleGayxoea TaTeAHa AnexkcaHgpoBHa
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K I'PH/I ra3 noctynaer uepes 3JIEKTPOMAarHUTHBIN KlIallaH - QIILTP, KOTOPBIN IIpU
BBIKJTFOUECHNN 3aKUTaHIS IIEPEKPBIBAET I10/1auy rasza. Eciu raz He OCTYIIAET, TO
aTMoc epHOe JarjIeHue B IoocTH /[ (OHa cBa3aHa ¢ aTMocepoil) mporudaet
miadparmy 11 (puc. 6.44 6) BHI3 1 uepes peryar /) OTKpELIBAET KilarnaH / IIEpROI
CTYIEHU peaykTopa. B mosoctu b Takke aTMoc PepHOE JaBJICHIE, II0ATOMY
muacdparma 2 depes OpyKUHYy J U IITOK 4 IIepeMeniaeT pbriar /4 BRepX I OTKPLIBAET
KjaliaH /2 BTOpOMH CTYIIEHHU peaykTopa. JlaBleHne BO BCEM pPEeaYKTOpE

aTMoc pepHoe.

[ Ipr BKIFOUEHNH 3a)KUTaHI 1 OTKPLITOM MarucTpaJlbHOM BEHTIUIE Ta3 uyepes BXoJ 1,
KJIalaH IIOCTyIIaeT B nojioctu I' u B u gaBut Ha quadparmel 17 u 2. Ecinm
JIBUTAaTEJIbL HE paboTaeT U noTpedIeHns ra3a HeT, TO 3TU JuadparMbl 3aKphIBAFOT
COOTBETCTBEHHO KJIallaHbl /2 11 7.

[Ipu mmycke gBurartess yepes BeIXo II pazpexeHue nepegaercs B OJIOCTh b,
OTKpPBIBas KJIallaH /2, a 3aTEM B IIOJIOCTE |, OTKphIBas ki1anaH /. 1 [pu ManbIxX Harpyskax
ATa cUcTeMa mojiiepkuBaet B rooctul B garinenue 50...100klIa. 1o mepe
YBEJINUEHUS OTKPHITUA JPOCCETL pa3pekeHNE YBEIINMUNBAETCS, Ki1araH /2
OTKPBIBAETCS OONBIIE U raza IIOCTyHAET OoJbIe. I Ipy MoJTHOM OTKPEITHI POCCEILT
cpabaThIBa€T KJlallaH SKOHOMal3epa 3. PaspexxeHue nepegaeTcs Ha ero Juadparmy
CHIIY, U MpYy KIHA SKOHOMail3epa poruodaer auadparMy BBEpX, OTKphIBas KJIallaH I
[IPOITYyCKasl JOIMOJIHUTEILHOE KOJIMUECTBO ra3a Ha BHIXOJ /1.
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Ceptudomkar: 2C0000043E9ABEBEO952 20 0 1 m—

Bnaneren.  LPe0 44 PemykTophl: a - BLICOKOTrO JaBIEHUI: | - JaTUnuK JaBJICHI, 2 -

MeMOpaHa; 3 - TOJIKaTeNb, 4 -peryInpoBOYHBIII BUHT, 5 - KOINAaK;, 6 - aBapMITHbII
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IaT4nK, / - MITyHep, 8§ - BXOAHOU IITYIED; 9 - IpeoXpaHUTEILHBIN Ki1amaH, 10 -
ceJu10 KJamaHa; 11 - pmisTp; 12 - peayKIIMOHHBI KJ1anaH, 13 - BXOJHON QUILTP;
14 - makyugHad raiika; O - HI3KOTO JaBlIeHN: 1 - BX0 s3KOHOMalizepa; 2 -
nuadparma; 3 - npyxxuHa guadparMel IEpBO CTYIIEHH, 4 - IIITOK, 5 - IPYIKHHA
muadparMel BTOpOIl CTYIICHH, 6 - quadparMa pazrpy304HOro YCTpOICTRa, 7 -
BXOJIHOII KJIallaH II€PBOM CTYIIEHH, 8 - BXOJHOI MITYIEpP; 9 - MpyKUHA AuadparMal
nepBoii ctyneHy, 10 - peiyar xnanaHa; 11 - quadgparma nepBoil CTyneHu, 12—
KJ1allaH BTOPOM CTYIIEHU, 13 - KiamaH skoHoMaizepa, 14 — pulyar.

I'azoBbIil cMecHTe/Ib - KapOpaTop CIIyKUT I IPUTOTOBJIEHUS FOprodell
cMecCH IIpU paboTe Ha ra3e 1 OeH3IHE.
CMecuTenb-KapOropaTop BEIIIOIHEH Ha 0aze OCHOBHOTrO KapOropaTtopa. Ha
OCHOBHOM PEXHNME CPEJHIX HAIrpy30K ra3 IOCTYIAET OT peayKTropa depes
OTKPBITHIN IO JEICTBIEM pa3peskeHIs B quy30pax oOpaTHBIN KJIallaH B Ta30BLIE
dopCcyHKH 1 fanee B ABUraTeNb. | [p1 monHOIT Harpy3Kke SKOHOMaII3ep IojaeT
JIOTIOJIHUTEILHOE KOIIMYECTRO I'a3a.

IIpu paboTe Ha XOJIOCTOM XOJy raz IIOCTYIIAE€T 3a Apoccenk. Oomee
KOJIMYECTRO I'a3a, [10/IaBaeMOI'0 B CUCTEMY XOJIOCTOI'O XOJa, Pery NPy eTCs
BIHTOM.

6.4.2. CuctemMa NMUTaAaHUA ABUraTeisl, padoTawIIero Ha CGKH:KEHHOM ra3se

CucremMa NUTaHUAI JBUraTeNIs, pabOTarOIIEro Ha CKUKEHHOM rase,
mokazaHa Ha puc. 6.45. CxKIDKEHHBII ra3 1o/ JaBleHueM u3 OaninoHa 12
[IOCTYIIAET Uepe3 pacXo bl 13 1 MaructpasjabHBEIN 11 BEHTIUIN B UCIIapuUTESIb 5. B
HCIIapUTEIIE T'a3 [MO4OTPEBAETC rOpsTUEH JKIJIKOCTBIO CUCTEMBI OXJIAXKICHUS
IBUTATEIS I IEPEXOIUT B ra3000pa3HOE COCTOSHUE. 3aTEM a3 OUHINAETCS B
¢unbTpe 6, MOCTyHaeT B ABYXCTYIEHUYATHIN peayKTop 8, I'/le JaBJICHUE rasa
CHIIXKaeTcs JJo aTMocdepHoro. M3 peaykTopa ras uepes Jo3HpYyIOIee YCTPOIICTBO
7 IpOXOJIUT B CMECUTEND 4, KOTOPHIII TOTOBUT FOPIOYYEO CMECH B COOTBETCTBUU C
PEKUMOM PaOOTHI ABUTATEIL.

AIOKYMEHT nopan
SNEKTPOHHOW MO, ‘g i j
[ 14 I3

Ceptuidmkar: 2C0000043E9ABBBY52205E7BA5S00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 6.45. Cxema cucTeMbl IUTAHUS JBUraTells, padb0Taromero Ha CXKIDKEHHOM
raze: | - TOINIUBHEII QIILTP; 2 - TOINIMBHBIN Hacoc, 3 - kapOropaTop; 4 -
CMECUTEJIL; 5 - HCIIapUTENIL, 6 - Ta30BLIN QUILTP; 7 - JO3UPYIOIIEe YCTPOMCTBO, 8-
peayktop; 9, 10 - manometpsl;, 11, 13 - Bentunm; 12 - 6amon, 14 - gpurartens,; 15
— Dak.

1 'a30BEIl OaJIOH BMECTUMOCTRLIO 225 JI. HMEET IIPe0XpaHUTEIbLHEII
KJIallaH, OTKpBLIBaromnuiics npu garineHun 1,68 Mlla, HalmoMHUTENBHEIIT BEHTUIH U

JaTUNK YPOBHSA CXKIDKEHHOTO ra3a. baJllIoH 3allOIHAETCS CKNKEHHBIM Ira3zoM
TolbKO Ha 90 % obObemMa. 5T0 HEOOXOAMMO IS BO3MOXKHOCTU PAaCIINPEHNS ra3a

[P HarpeRe.
Kpome 0CHOBHOI CHUCTEMEI IUTAHIL, JBUrATENlb, paOOTAIOIUI Ha

CIKIIP)KEHHOM Tras3e, UIMEET PE3EPBHYIO CUCTEMY IMUTAHUA 151 KPaTKO BpEMEHHO

pabOTHI HAa OeH3UHE. B pe3epBHYIO CUCTEMY BXOJAT TOILJIMBHBEIN Oak 13,

TOIUIMBHBIN QMILTP 1, TOINIMBHEIN Hacoc 2 U KapOropaTtop 3.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JIABOPATOPHASN PABOTA Ne 8
Tema: MayueHme cucTeMbl CMa3KHU JBUTATEIIEN

HE.J’[L pﬂﬁﬂThl: 34AKPCIIUTE TCOPCTHMHCCKHNC 3HAHIMA 110 HA3HAYCHITHO I yCTpDﬁETBy.
CHCTCEMEI CMd3KH ,I[EHI'ELTEHE?I.

3HAHUA W YMeHHsl, NpHoOOpeTaeMble CTYAEHTOM B pe3yJibTaTe O0CBOEHHUSA
TE€MbI:

3HATD:

1)BUIBEI U TUIILI aBTOMOOIIILHBEIX SHEPreTHUECKIX YCTAaHOBOK,

2)OCHOBHEIE KOHCTPYKTHBHBIE PEIIEHI SHEPTETUUECKUX YCTAaHOBOK,

3)HazHaUE€HNE, YCTPOICTBO M IPHHIIUIILEI ASHCTBUS MEXAHU3MOB U CHCTEM
IBUTATEJICII BHYTPEHHETO CrOpaHILI aBTOMOONIIEH, =X MIPUHININNAILHEIE
KOMIIOHOBOYHEIE CXEMEI,

4)paboune mpoIlecchl N IIOKazaTenn paOOThl IIOPHIHEBEIX JIBUTATEINICH
BHYTPEHHET0 CropaHus;

S)TeHAeHIIMN U HaIpaBJICHUS pa3BUTHS KOHCTPYKIMI  JBHUraTeleil
BHYTPEHHEIO0  CrOpaHMd, AUKTyeMBLIE COBPEMEHHBIMU  TpeOOBaHMAMU K
ABTOMOOHMIISIM;,

YMeTh:

1)BEIONpaTh, ONTUMAIBLHBLIN BUJ JBHraTelnell BHYTPEHHErO CrOpaHMSI O
aBTOMOOMIIS, YUNTBHIBAsA cHEU@UUECKHE YCJIOBUS SKCIUIyaTal[ull aBTOMOOMIIA,
COBpEMEHHBIE SKCIUIyaTaIlUOHHBIE M 5SKOJIOTHUYECKNE TpeOOBaHUSA, a TakKke
TpeOoBaHNI O€30IIaCHOCT,

2)CaMOCTOSATEIILHO OCBalBaTb HOBEIE KOHCTPYKIIIM aBTOMOOIUILHBIX
NBUTATEJIEN, IIX MEXaHI3MEI I CIICTEMEL,

3)o1leHIBaTh TEXHHUYECKUII YPOREHh KOHCTPYKIIMH TEIUIOBLEIX JBUTATEJIEH U
KOMONHHIPOBAHHBIX CIUIOBEIX YCTAaHOBOK aBTOMOOIIIEH

4)oCy MIECTRISITH KOHTPOJIL COCTOSHI ABUTATENIE BHYTPEHHET0 CropaHIsd

Teopernueckass 4acTb: CM. IIPUJIOKEHUE |.
Ob0opyaoBaHHe U HATJISAAHbIE MOCOOM S

Paspes geuraremnss PEHO

Paspes aruraresnsa 3M3-402

Paspes guratensa MeM3 - 968.

Crennnl: «Cucrema cmazkm apuratensa 3KMJI-131», «Cucrtema cmazku

neuratensa 3M3-402»

VYamel cucteMBl cMalzkl: «Macisaeill Hacoc gABuraterrst 3M3-402».
IImakatel: «J[Buratems BA3 — 2112», «JIBurarens 3M3 — 402», «JIBurarems BA3-

2107», <<£%E§{I%hﬁﬁ&3 —2110%».

3NEKTPOHHOW NOANMCLIO

CepTudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E
BnanencY KABAMHHS - F 0« TeXHHKe Oe3omacHocTH: CM. HHCTPYKTAaxx II0O TCXHHKC

O€30MacHOCTH yueOHOI 1a00paTOpUU aBTOMOOIIILHEIX JIBUTATEIIEI.
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3agaHus:

1. M3y4uuTh yCTPOUCTBO CUCTEMEI CMAa3KH JBUTATEIIEN.

2. VI3y4uTh yCTPONCTRBO Y3JIOB CUCTEMEI CMa3KH JBUTaTEJIEN.

3. VI3y4uuTh CUCTEMY BEHTIWIAIIUU KapTEpa JBUTATEIIS.

4. M3yunTh CUCTEMY CMa3KU C CYXUM KapTEPOM.

Coaep:raHue oTueTa

1. BeiuepTuTh cXeMy U OIMCcaTh YCTPONCTBO CUCTEMBI CMa3KH JBUTATEIIECH.
2. BLIUEpPTUTEL CXEMY U OIHCATh YCTPOMCTBO 1 padOTy MAaCJIIHOIO Hacoca C
Hapy KHBEIM 3allEINIEHUEM IIIECTEPEH.

3. BRIUepTUTEL CXEMY U OIHCATh YCTPOICTBO 1 padOTy MAaCJISIHOIO Hacoca C
BHYTPEHHUM 3aIEIIIEHUEM IIIECTEPEH.

4. OnucaTtk YCTPOMCTBO U pabOTy HOJTHOMNOTOYHOTO MAacCJISTHOTO (PIJILTpPA.

5. OnmcaTth yCTpOICTBO U pabOTy HEMOJIHOIIOTOYHOI'O (PIJILTPa IIEHTPOOEKHOIM
OUYNCTKM Macia.

6. OmmcaTth padOTy CUCTEMBI BEHTUILIIINU KapTepa.

7. BEIUEPTUTE CXEMY U OIINCAThb YCTPOMCTBO CHUCTEMBI CMa3KI JBUTATEIIEN C
CYXUM KapTEPOM.

8. CoCcTaBUThL OTYET O padOTE B COOTBETCTBUU C II.II. 1 — 7, JaTh OTBETHI Ha
KOHTPOJILHEIE BOIIPOCHI.

KoHTpoJ/IbHbIE BOIIPOCHI:
1. Uro Takoe KOMOMHHpPOBaHHA CHICTEMa CMa3Ku?
2. Kak KOHTpOIIpy €TCA JaBIEHIE Macila B CUCTEME CMa3KM?
3. UTo TakO€ HEIIOTHOIIOTOUYHBIE MACIISIHEIE (PIUILTPRI U B KaKUX CITyYasixX OHH
[IPUMEHSIOTCS?
4. JIns gero npeaHazHaueHa BEHTW AN KapTepa”?
5. B xakux ciydasx HCIIOJIb3YETCS CUCTEMa CMa3KU ¢ CYXUM KapTepoM?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO
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Tema 7. CUCTEMA CMA3KHU IBUT'ATEJIEI
7.1. YcTpoiCTBO M padoTa CUCTEMbI CMA3KH

B m3y4daeMBIX JBHUTraTEeIsIX MpHUMEHSIeTCsI KOMOMHIPOBaHHAS CMa30dHasd
cucteMa. K Hanbonee HarpyXe€HHEIM JETaJIsIM MacJIo II0JaeTCs MO JaBICHUEM, a
K OCTaJIbHBLIM - pa3OpBI3rUBaHIEM 1 CAMOTEKOM.

Ilog marineHneM cMa3bIBatOTCS KOPEHHBIE 1 ITIATY HHBIE TOIIAITHUKHI
KOJIEHYAaTOI'O Bajla, KJlallaHHLIN MEXaH3M, BTYJIKI pacIIpee/IUTEeIIbHOTO Bajla U
pacIIpeIeIUTEIIbHBIX IIECTEPEH.

B cuctemy cmazku aBuratens (puc./.1) BXogaT HoamoH 1 kapTepa,
MACJIIHBII HacOoC 2, MacJIIHBIN PUILTp 6, MAaCIISHEII paJguaTop 8, MacIdHBIE
KaHaJIbl I TPYOOIIpOROIBLI, MaHOMETP 11, Maco3ajInBHAs ropjIoBUHA 16. YPOBREHE
MacJla KOHTPOJIUPYETCS MAaCIIOMEPHEIM CTEPIKHEM 4 IIpH HepaOOTarOIEM
JIBUTATEJIE.

IIy Tk MMUPKY AU Maciia IO JaBRI€HUEM B CMa30UYHOU CUCTEME Y
OOJBIINHCTBA aBTOTPAKTOPHEIX ABUraTesell oJuHakoOB. Ha pucyHke npuBeeHa
P UHIUIINAJIbHAS cXeMa paboThl cMa304YHON CHCTEMEI ABurarens. [lpn padorte
JIBUTATEJIS MacJlo U3 MO JJOHA KapTepa 3acachlBaeTCs MIeCTePEeHYaTEIM HACOCOM U
I10JIA€TCH 110/ JaBJIEHNEM K QruibTpy. OUHIIEHHOE MacjIo OXJIaXkK/IaeTCs B
MAacCJIIHOM paJuaToOpe U IIOCTYIIAET B IVIaBHBLIN MaCJIAHBLIN KaHall - MarucTpaib 13.
M3 sToro xaHasa Macio NpPOXOJUT IO KaHalaM B OJIOKE K KOpEHHBIM
[TOQIIUITHUKAM KOJIEHUaTOIO Bajia 1 K IIlelKaM pacIpeAeINTEIILHOTO Bala.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Puc.7. 1.1lpuHnumnnanbHas cXemMa CMa304HO CUCTEMEL. | — MacCJIAHBIN ITOJ0H, 2
— MAacCJISIHBIN HacoC, 3 — peay KIIMOHHLIN KJIallaH MAacJITHOT'O Hacoca, 4 —
MacCJIOMEPHBII Iy II, 5 — IPOMEXYyTOUHas MeCTEPHS, 6 — MacCIIIHBII PUIBTP, 7 —
PEAYKIIMOHHEIN (TEMIEpaTypHEIN) KJIallaH, 8§ — MaCIITHEII paguarop;, 9 — CINBHOII
kianaH, 10 — pacupenenurenbHeIi Ball, 11 — MaHoMerp, 12 — ock KOpOMEICET, 13 —
ITIaBHBIN MAaCJITHBIN KaHall, 14 — IOJIOCTh ITaTy HHOM IMENKI, 15 — KOJIEHYaThI i1
BaJl, 16 — Maco3anmuBHas ropJIOBHUHA.

IIo HAKIIOHHBIM KaHajlaM KOJIEHUATOT'O Bajla MacJjIo ITOIIaJaeT B IIOJIOCTEL 14
MIaTYHHBLIX II€EK, IJe JOIIOTHUTEILHO OUUIAeTC 1, BEIXOSI Ha ITOBEPXHOCTL
IIIEEK, CMa3bIBAET IMAaTYHHbBIE IMMOAMIUIHUKNA. OT IEpBOr0 KOPEHHOTO MOJIINITHUKA
MACJIO IIOCTYIAET K HaJIbIly IIPOMEXKYTOUHON MECTEPHU 5 U BTYJIKE MIECTEPHU
TOIUIMBHOI'O Hacoca.

Ilo xaHaJy B OJTHOI U3 III€€K pacCIIPEAEeINTEILHOTO Bajla Macio
Ty JILCHPYFOITIM IIOTOKOM MOJIA€TCs B BEpTHKAJILHEIN KaHall OIoKa I 10 KaHajlaM B
I'OJIOBKE I HaApyIKHOII TPyOKe - B MyCTOTEIYIO OCh 12 Kopombicen. Uepes
OTBEPCTUS B BaJINKE KOPOMBICEII MacJIO IIOCTYIIAeT K BTYJIKaM KOPOMBICEI 1,
CTEKas II0 IITaHTraM, CMa3bIBAET TOJIKATENIN U KyJIauKH paclpeaeINTEIILHOTO BaJla.

CTEeHKH NIJINHAIPOB 1 HGpH_IHeITI: IIOPITHCBEIC IIAJIBEILI, PACIIPCACIINTCIIEHEBIC
OKYMEHT NOANNCAH

IecTe MARLIBAKONCA pa3OpbI3rIBaHIEM. Macllo, BEITEKAIOIIee 113
SO AMIMITHIIKOB KOJIEHUIATOT0 'Baja 1 cTeKarollee ¢ KJIallaHHOTO MeXaHI3Ma,
derneuy. E03YX0Ed 1dTekHHa AJIeRCaHOpOBHA

p-':136phI?:FHBEIﬂTCH GBIGTPGBPHLHH}DLHHMGH KOJICHYATEIM BA4JIOM Hd MCIIKIIC KallJIll,
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00pa3ys MacIsIHBII TyMaH. Kanejabpkn Macia, oce/las Ha IOBEPXHOCTHU I[IUIMHAPOB,
[IOPIITHEN, KYJIAUKOB pacIlpeAeINTEIILHOTO Bajla, CMa3blBalOT X U CTEKAIOT B
[IOJUIOH KapTepa, OTKY/a Macjio BHOBb HAUMHAET CBOIl Iy Th. IlopIiHEBOII maen
CMa3bIBaeTCs KallelIbKaMH Macjla, KOTOPEIE 3a0pLI3rIBaOTCS B OTBEPCTUE BEPXHEI
TOJIOBKU INIaTyHA. B ABUTaTeaX, NIMEIOINX KaHall B CTEP)KHE IMIaTyHa, IIOPIITHEBOU
[1aJIel] CMa3bIBAETC IO JaRIICHUEM.

PaboTy cMa304HOIl cUCTeMBI KOHTPOIUPYIOT 110 MaHOMETPY 11,
[TOKa3bIBAIOIEMY JaBJII€HIE B ITIaBHOU Maructpainiin. Ha HEKOTOPBIX ABUTaTEIISX,
KpOME TOT'0, YCTaHABINBAIOT TEPMOMETP, N3MEPSIOIINI TEMIIEPATYPY Macjia B
CMa30YHON CUCTEME U JAaTUMKI aBApUIHOTO MMaJeHNIS JaBIEHIS MacJla.

7.2. YCTPOHUCTBO Y310B CHCTEMbI CMa3KH
7.2.1. MacasstHbIH MOAA0H

MacJIIHBII OAJ0H ABJLIETCS pe3epByapoM Ul Maciia. OH 3aKpEIBAET
JIBUraTelIb CHU3Y, I B HEM MacJIO OoXJIaxKaaeTcs. MaciIsHbBI IIOAJ0H - CTaJIbHOI,
IMITaMIIOBaHHBIIL. BHYTpH IoAl0Ha UMEETCS CIIelNalbHas IIeperopoIkKa,
yMEHbIIIaromas koaeOaHsI Macya Ipu ABIKEHNN aBToMoOmId. 11o100H KpennuTcs
K HIDKHEMY TOPITy OJIOKa IIUINH/POB (K KapTepy ) depes YIUIOTHUTEIILHYIO
IPOKJIaJIKy, N3TOTOBIEHHY IO U3 IIPOOKOpE3NHOBOI cMec. OH NMeET pe3b0oBOe
OTBEPCTHE C IMPOOKOII, IpeJHa3HAUCHHOE I CIIIBa MacJia.

7.2.2. MacasiHbIH Hacoc

IITlecTrepeHUaThI il MaCJISHBIN HACOC CO34AeT LUPKYIIAIIEIO Macja B
CMa304HO cucTeMe ABuraresss. OH yCTaHOBIIEH OOBIYHO Ha OIOK-KapTepe IIN Ha
KPHIIIKE KOPEHHOTO IIOAIIUITHIIKA KOJIEHUAaTOI'O BaJla.

MacgHbIll HacOC MOXKET IIPUBOJANTHLCS B JICHICTBUE OT KOJIEHUATOI'O Baja
JIIBUTaTENISA, pacIpeae/INTEIbHOIO Bajla WIN JOIIOJIHUTEILHOTO IIPUBOJHOTO Bajla.
OOBIYHO NPUMEHSIOT MACJISHBIE HACOCHI IIIECTEPEHHOTO THIA C HAPYKHBIM IUIH
BHYTPEHHUM 3alleIJIEHUEM InecTepeH. Hacockl ¢ BHYTpEHHHIM 3alleIIeHHIeM OoJiee
KOMIIAKTHEI 11 IIPUBOJISITCS HEIIOCPEACTBEHHO OT KOJIEHUYATOI'O Bajla, [I0ATOMY OHU
IIIPOKO IMPUMEHSIIOTCS B JBUTATEIISIX JIETKOBBIX aBTOMOOIIIEIL

Hacocst ¢ napyxcnoim 3ayeniieruem uiecmeper BHIIIOJHSIOT
IIBY XCEKIIMOHHBIMHI (puic.7.2 a) 1 OJHOCEKIIMOHHBIMU (puc.7.2 0).
JIBYXCEKITMOHHLIN HAaCcOC NMEET JIBE CEKIIMI. OCHOBHYIO U paJHaTOpHYIO. Cexiumn
pa3ieJICHBI MEeX Iy coOol ImpocTaBkoil 2. Kaxkgag cexiusa paboTaeT He3aBHCUMO OT
Ipyroll Kak OJJHOCEKIIMOHHBII HacocC.

OIHOCEKIIMOHHBIII HACOC COCTOUT 13 MAacIIOIIpUEeMHIKa 9, KopIryca O,
KPHIIIKI 1 JBYX IIecTepeH. B KopIlyce Hacoca BBINIOJIHEHHI JBa IIUNTNHAP MUECKIX
KOJIOZIIA JJI1 YCTAHOBKMU IlecTepeH. Beayiasa mectepHsa 4 Hacoca KPeInuTCs

ITITOHKQjit ki B YomhhpBI Il OIIpaeTcs: Ha BTYJIKMU, 3allpecCOBAHHLIE B KOPIIyCe U
CepmbRPHITTPRE HACHFER 2 I3e FOMAN IIEETEPHA 5, HAXOQACH B 3alIEIUIEHNN C BEY IIEN,

Bnapneneu; llleGayxoea TaTeAHa AnexkcaHgpoBHa

CEO60£[H'D BpalldaCTCA Ha IIaJIBIIC, 3aIlIPpCCCOBAHHOM B KOPIIYCC. BpaH_IEIHCB B Pa3HEIC
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CTOPOHLI, MICCTCPHH ByﬁhHMH IICPCI'OHAROT MACJIO OT BXOJHOI'O KdaHdJld KOPIIYyCa K
HAI'HCTATCJIIbHOMY 7.

Puc.7.2. IlpuHiunnanbHasa cxeMa Hacoca ¢ Hapy K HEIM 3alleIJICHIEM IIECTEPEH:
a - IBYXCEKIIMOHHKII, O - OJHOCEKITNOHHEII, B - IIPEITy CKOBOIA,

1 - BeayIas mecTepHs pallaTOPHOU CEKIUI, 2 - IIPOCTaBKa, 3 - BEAVIIUII Ball,
4 - Beay1as MIECTEPHA OCHOBHOM CEKITUM, 5 - BeJ0OMasl IIECTEPHSI OCHOBHOI
cekiuu, 6 - KOpIyc,

7 - HarHeTaTeNbHLII KaHall, 8 - ceTka MacJIopHueMHIKa, 9 - MacionpueMHuk, 10 -
PEIYKIIMOHHLIN KJIallaH,

11 - peryIupoBOYHEIIN BUHT, 12 - BEIXOJHOE OTBEPCTHE, 13 - BIIYCKHOE OTBEPCTIE,
14 - kpeimka, 15 - xopiyc, 16 - mecTepHs MpUBO/Ja Hacoca.

B xopryce Hacoca €cThb IIPUJINB, B paCTOUKE KOTOPOr'0 CMOHTUPOBAH
peaykimoHHLIN Ki1amnaHd 10. 1locnequnil mpeaoTBpalacT Ype3MEePHOE IIOBLIIIIEHIIE
JTABJICHUS, KOTOPOE CO3/1a€TC MACIIIHEIM HACOCOM IIPU IIy CK€ XOJIOHOTO
JIIBUTATEJI, T. €. KOTJa Macjlo HMeeT OOJIBIIYIO BA3KOCTh. C ITIOMOMIBEO
PEryJINpOBOYHOIO BUHTA 1] MOXHO M3MEHUTH CIUTY JaBIICHIA IIPYIKUHLL KiIallaHa.

[IpuBOJT MacIsIHOTO Hacoca OCYIIECTBIISIETCS V TPaKTOPHBIX JIBUTATENEI OT,
KOJIEHYaTOI'0 Balla Uepe3 IMPUBOJHYIO IIECTEPHIO, 8 Y aBTOMOOMIILHEIX - OT
IIeCTEPHN, BLIIIOJIHEHHOI 3a0{HO C PaCIIPEAEIIUTEILHLEIM BaJIOM.

JUI1s1 moj1ayy Macjia B CMa304HYEO CUCTEMY BO BPEMS 3allycka IIy CKOBOTO

OOKYMEHT NMoanncAaH

IBUTaTEIBI HeKOTOPBIESTPaKTOPHEIE JBUTAaTEIN NUMEIOT IIPEeIIyCKOBOIl Hacoc (puc.2
CepTMdUK]T: 000004 3E9ABBBESL205E 7TBASD006000004 3E
)} Iﬁg@@gpﬁgff > IpIBO/JIa IIPEIITY CKOBOT'O HACOCA HAXOJUTCS B IIOCTOSIHHOM

34CIJICHII C HIECTEpHﬁﬁ IIYCKOBOI'O ABHI'aTCJIA. HOBTDM}’ ITIOCJIC CI'O 3allyCKa
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MIECTEPHU IIPE/IITy CKOBOIO Hacoca 3adHparoT MaclIo uepes 3a00pHYI0 TPYOKy U3
II0JI/TOHA KapTepa U MOJar0T uepe3 oOpaTHHII KTallaH B MacCJIIHY O MarucTpallb.
Ilocne 3ammycka OCHOBHOIO JIBUTaTeld JIaBIIEHIE B MACIITHON MarucTpasn
MIOBRIMIAETCS U cpabaThIBaeT OOpaTHBIN KiIallaH, IIEpeKphIBas IIOCTY IUIEHNE Maclla
113 OJIOK-KapTepa B IpEIy CKOBOIT HacocC.

Macnauolii Hacoc ¢ wecmepHAMU B6HYMpPeHHe2o 3auenyieHus (puc. 7.3)
COCTOUT M3 Koplryca 1, Kpelmmku 7, Beayimed 3 M BEJOMOHN 2 IIECTEPEH,
MacJIoIIpuUeMHNKa 8§ U peAayKIMoHHOro kianaHa 4. Kopiyc Hacoca OTINT U3
yyryHa. OH HIMEET JIB€ ITIOJIOCTH (BCAaChIBAHI M HATHETAHI ), KOTOPHIE Pa3delICHEI
MeXJy coOolf BEICTYIIOM 9. Beaymasa u Begomas MECTEPHHU H3TOTOBRICHBI M3
CIIEUEHHOI'0 MaTepHualjia M pa3MeEIlleHbl BHYTPHU KopIryca. Beaymasa mectepHs 3
YCTaHOBJIEHA Ha MEpPEIHEM KOHIE KOoJIeHUaToro Bajga 10, KOTOpEIN YVIUIOTHIETCS B
KpBIIIKE Hacoca MaHxeToll 6. K kopmycy MNpHKpEIsIEHBEl MACIONPUEMHUK C
unbTpyromein ceTkoll n Kpelmka. Kpellka 7 Hacoca OTINTa M3 aJEOMHHHEBOTO
ciIulaBa. B Hell pazMmelmeH peAyKIUOHHEIN KlamaH 4, gaBjleHHe cpaOaThlBaHHA

KOTOPOT0 oOecIieunBaeTCs Py KUHOI S.
J 4 3

l 2 34 5 ?’% ks W‘Ffﬂﬂ.&

R
_RAARRARS ALY

2 10 9
Puc. 7.3. MacJigHbIil HacOC € IMIECTEPHSIMI BHY TPEHHETO 3aICIUICHIS:
1 — xopmyc; 2, 3 — mecTepHu, 4 — KnamnaH, 5 — IpyxkuHa, 6 — MaHxkeTa, / —
KpHIIIIKaA, 8 — MacJIONpUEMHUK, 9 — BeICTYII, 10 — Ba.

IIpn BpallleHUN IIECTEPEH MACIIO Yepe3 MacCJIOIPUEMHHUK IIOCTYIIAeT BO
BCACBIBAIOMIYIO IIOJIOCTHR Hacoca. OHO 3aIlloJHIeT BHAJAUHBI MEKIY 3YObiIMU
[IECTEPEH, [IEPEHOCUTCS B IIOJIOCTh HarHETAaHU U IIOJ] JaBJICHUEM HaIIpaBIISIETCS B
NPUEMHBIN KaHaJl OJloKa IUINHAPOB. PeayKIIMOHHBIN KiIamaH cpaOaThIBAET IIPH
BO3pacTaHNN JIaBJIIEHUS BHIIIE JIOIIYCTUMOI'O M IIEpeIlyCKaeT 4YacTb Macjia U3
Har"HeTaTeJIbHOI IIOJIOCTM Hacoca BO BcacHIBArOINyrO. Ilojaya Hacoca paBHa 34
J/MUH IpH YacTOTE BpaleHns Beayieil mectepun 6000 MuH ', a cosgaBaeMoe
naBpieHne — 0.5 Mlla.

H%%Hﬂ AQRJISHILT Macla B CMAa304YHOI CUCTEME MOXKET IIPUBECTH K

EEpTHdJEEr]::CngGGGG E.Eaﬂ;?éia%gl ;é%gﬁgﬁﬁﬁaﬁﬂ CpoAL, TOTOMY DHGUKDHTpGHprETCH
BnanendAITCT{ATIHHEMJQEHILKOM, YCTAHORIICHHBIM B MACJISHOII MarucTpali.

BHE:KTPHT—ItﬂCI{Hﬁ CHT'HaJI OTAATHIKA IIOCTYIIACT K YVKa2aTCIIIO J4aBJICHIIA MacCJla,
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YCTaHOBJICHHOMY Ha IIPHOOPHOI MaHENIN, IWIN K KOHTPOJILHO I JIaMIIE€ aBapHITHOTO
JABIICHNUA. B HEKOTOPBIX JBUTATEIISIX CUTHAJI OT JJaTUMKa JaBJIEHIS UCIIONb3Y €TCS
AJIEKTPOHHBIM OJIOKOM YIIPaBJICHUS, KOTOPEII MOXKET OTKJIFOUHUTEL JBUTATEIIb B
CIIy4dae OIIaCHOT'O CHIIKEHUS JaBJIEHILI Maclia. B OTAENbHBIX KOHCTPY KITUSX
[IPUMEHIOT JaTUNKM U 4711 KOHTPOJIIA YPOBHA MacJjla B IIOJJ[OHE KapTepa.

B nBHraTessIX MHOTHUX I'Py30BEIX aBTOMOOIUIEN HCIIOJIB3YIOTCS
JIBYXCEKIIMOHHBIE MACIIIHBIE HACOCH JIJIS pa3JesIeHIs [IOTOKOB MacJia. J{Jia
OXJIaXKJEeHII Macjla MOTYT MCIIOJIb30BaTLCS MAaCIISIHEIE PaiaTOPhI IIN
BOJIOMACIIIHBIE TEIDI00OMEHHUKN. MacIIIHBII pagnaTop 001y Ba€TCS BO3YXOM,
KOTOPBLIN OXJIak/jaeT MPOTEKAIOIee Yepe3 HEro Macyio, TEIULIOOOMEHHIUK OT/Ia€eT
TEILIO OT MacJjla B OXJIAXJAIOIIY IO KUIAKOCTh. 1 [py BKIIFOUEHNHN MaCIITHOTO
paguaTopa MOXKET IIPOM3ONTH MaJeHUE JaBJICHIII B OCHOBHBIX MaruCTpasLixX
CMa304YHOII cuCTEMBI. YTOORI 3TOr0 HE IPOU30ILIO0, IIEPE/ BXOJ0M B paguaTop
yCTaHaRJINBAIOT IIPEJOXpaHUTEIILHBIN KJlallaH.

7.2.3. MaciasHbId GUILTP

MacsHblil QUIBTP CIIYKUT JUIS OUNCTKHI Macjla OT TBEPABLIX YaCTHI]
ITPOAYKTOB M3HAIIMBAHI JeTalleil JBUTaTels, Harapa 1 T. II. 3arps3HEHHOE Maclilo
BLEI3BIBAET YCKOPEHHOE N3HAIINBAHNE JBUTATEIL 1 3aCOPIET KaHalIbl CMa30uHOMI
CUCTEMBEL.

MacisHble QIIILTPEL Ha3BIBAOT ITIOJTHOIIOTOYHBIMH, €CIIN Yepes HIX
[POXOJUT BCE MACJIO, U HEIIOJIHOIIOTOUHLIMI, €CJIN YEPE3 HUX IIPOXOJUT TOJIBLKO
€ro 4acTh. HemomHonoToYHble (PIJILTPE IPUMEHSIIOT KaK JOIOJHUTEIbHEIE K
OCHOBHBIM - IIOJTHONOTOYHBEIM JIJI1 OOJIee TOHKOM OYHCTKU Maciia. MaclsiHbBII
(UITETP MOXKET OLITH CMEHHEIM, H €0 HYJKHO 3aMEHATH HOBBEIM IIPH KaxkJ0I1
3aMEHEe Maclla WIH IMETh CMEHHBII TOIBKO (PIUNILTPYIONINII 3JIEMEHT. B
OOJILIINHCTBE ABUrATENICH JIETKOBBIX aBTOMOOWIICH IPUMEHSIOT IIOJTHOIIOTOUHEIE
CMEHHEBEIE (PIUIBTPBI, XOTS BCTPEUAOTCS KOHCTPYKINH, B KOTOPBIX 3aMEHSIFOT
TOJILKO (PIUIBTPYIOIINI AJIEMEHT.

Ha  JIerkoBBIX ~ aBTOMOOWISX ~ IPUMEHSETCS  MAcCIdHBII  (QUIIBLTP
[IOJITHOIIOTOYHBEIN (IIpOomycKaeT BCE€ HAarHeTaeMOE€ Maclo), HepazOOpHHIN, C
[IEp eIy CKHBEIM U IIPOTUROAPEHAKHBIM KJlallaHaMI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Puc. 7.4. IIoTHONIOTOYHEIN MACJISIHEIN (QIILTP:
| —xopmyc; 2 — quunie; 3, 5 — k1anaHel, 4, 6 — OTBEPCTUL, 7 — KOJIBIO, 8 —
KpBIIIKA;, 9 — QIILTPYIOMIUIL 3I1EMEHT

B xopmyce 1 dunerpa (puc.7.4) Haxoaurcsd OyMaKHBIN (QIIILTPYIOI I
slIeMeHT 9 co choelualbHOII BCTaBKOU M3 BHCKO3HOI'O BOJIOKHA. Harmeraemoe
HACOCOM MAcJIO IIOCTYIIaeT Yepe3 OTBEPCTUSA 6 B JHUINE 2 B HAPYKHYIO IIOJIOCTh
¢UIbTpa, IMPOXOJUT Yepe3 HOPEl (PITILTPYIOIIEro JIEMEeHTa 9, OUNIIaeTCsa B HEM U
BEIXOJHUT B MACJIIHYIO MarucTpajb OJIoKa IIWIMHAPOBR I3 IEHTPaJIbHOI YacTU
¢unpTpa uepes orBepctue 4. BeraBka QILTPYIOIIEro 3JIeMEeHTa OYUIaeT Maclo
[P IIyCKE XOJIOJQHOI'O JBUraTelsd, KOrJa OHO HE MOMKET IIPONTH 4Yepe3 IOpPHI
OyMa’)XHOT'O (PIIBTPYIOIIEro 3lIeMeHTa. 1Ipu CWIbHOM 3arpsa3HeHun (QUILTpa, a
Tak’K€ IIpM IOBBIIIEHHON BI3KOCTH Macila (IpU HIBKUX TeMIIepaTypax)
OTKPBIBAETCS MEPEIMyCKHON KJIallaH 5 MacITHOTO (PWIbTpa, UMEIONIUII IIPYKUHY, U
HEOUUIEHHOE Macjio =13 (WiIbTpa M[IOCTyIIa€T B MAaCISdHYIO MarucTpallb.
I IpoTnROApEHAXKHEIN KJIallaH 3, BLIIIOJIHEHHBIN B BUAE MaHKETHI 13 CIEIMAJILHON
MacCJIOCTOMKOII pe3UHEI, IIPOMycKasd MaclIo B (PUILTP, IPEJOTBpaIfaeT BHITEKAaHIIE
€ro 13 CMaz04YHON CHUCTEMEI B MAaCJIIHBLII HNOAJ0H IpU HepaOOTalOIEM JBHUraTEIIE.
OTO IIO3BOJIIET YCKOPUTH IIoJady Macjla K TPYIMUMCS IIOBEPXHOCTSM JieTalleil
JIBUTaTEIIs IIOCJIE €ro IycKa.

Macagaelli QIWIBTP Kpenurca K OJIOKY IIWIMHAPOB Ha CIEIHalIbHOM
pe3b00BOM MITYIIEpE, UId Yero B AHHIIE (IUILTpa NMEETCS pe3bOOBOE OTBEPCTHE
4. PesnHOBO€ KOJIBIO 7, HaJeTOo€ Ha KPHIMKY 8, oOecleunBaeT IepMETUUHOCTD

Y CTaHO BieH: Aok R dacOTOKe IIITNHAPOR ABuratestsd. J[is sppexTUBHOI oUncTKN

CepdNEAC 7

1??@“1515‘355&%%% fi°*eMeHe MacJiia B JBUTaTeEJIE.
Bnaneneu: LUEﬁJ%BE TateHHa AnekcaHgpoBHa [ﬁiﬁ ﬂ
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B cMa304HEBIX cHCTEMAaX IPY30BLIX aBTOMOOIIIEH YacTo IMPUMEHSEOT 110 JIBa
(IILTpa: OJIUH - OJIHOIIOTOYHEIN CO CMEHHBIM (QIUIETPYIOIINM 3JIEMEHTOM, BTOPOIl
- HEIIOJIHOMIOTOYHKI I IIeHTPOOEXKHEIII (1IeHTpudyra) (puc. 7.5).

LlenTpoOekHBIN QIILTP (IIeHTpudyra) IPUBOAUTCS B JICIICTBUE 3a CUET
PEaKTUBHLIX CIJI Maclla, BEITEKAIOIMIETO 10 JaBICHUEM 13 CII€I[UaJIbHBIX COIIEIT
(’KHKJIEPOB), HallpaBJIEHHLIX B pa3HbLIE CTOPOHLL. Bpalaromnuiics ¢ OoNbIIon
CKOPOCTBIO BMECTE € COIUIaMU KOJIIaK, HaXOQAIMIIICA BHY TP KOpITyca (PIUIbTpa,
3aII0JIHEH MAacJIOM, I3 KOTOPOTI'O 3a CUET I[EHTPOOEKHBIX CIUT Y AAJLIFOTCS TBEpAbIE
YaCTUIIBL, KOTOPKIE OCEAAIOT Ha BHYTPEHHEN IIOBEPXHOCTU KOJIIIaKa.

B xopmyce 3 (puc.7.5) unbTpa ¢ KpHIIIKON 6 HEIIOABUKHO 3aKpeIllIeHa OCh
] ¢ BHYTpEHHUM KaHaJIOM M BHIXOAHBIMHI OTBepcTUAMU. Ha ocu Ha pagmaibHO-
VIIOPHOM MOMIIUIIHUKE 8 U JABYX BTYJIKaX YCTAHOBJIEH POTOpP 4 C KOJIIaKOM J,
UIbTpyrOmen CceTkoll 7 U XKHKJIepaMH 2, BBIXOJHEIE OTBEPCTHS KOTOPBIX
HaIIpaBJIEHBI B IIPOTUBOIIOJIOKHBIE CTOPOHEI.

[Ipn paboTe ABUTaTEsT MaclO MOCTYHAaeT BHYTPhL OCH 1, IIPOXOJUT Uepes
BLIXOJHBIE OTBEPCTHUS U HAIIPABIISIETCSI BO BHYTPEHHIOIO IIOJIOCTH POTOpA. 3aTEM
IPOXOAUT Uepe3 (PIWILTPYIOMYIO CETKY 7/, UAET BHU3 U BBIIPLICKUBACTCS IO
IaBJIEHHEM M3 KHUKJIEPOB 2 B KopIryc (pibTpa. Ilog Bo3aelicTBHEM CTPyil Maciia,
HaIIPaBJIIEHHBIX B IIPOTUBOIIOJIOKHBIE CTOPOHBLI, CO3JAE€TCSA PEAKTUBHBIN MOMEHT,
KOTOPBLIII Bpallla€T pPOTOp, 3aIlOJHEHHBIN MacioM. lIpum »3ToM mHoj JeilcTBUEM
[IEHTPOOEKHLIX CIUI MEXaHHMYECKHE IIPHUMECH, HaXOJAIIUecs B Macle, OCEJIaroT
IUIOTHBIM CJIOEM Ha CTEHKaX KoJIlaka 5 poTopa.

OUYHIIEeHHOE MAacJIO, BBIIPBICKUBAEMOE KUKJIEpaMU, CTEKaeT B MAaCIISHBIN
IIOJIJIOH JBHraTesl. dacTtoTa BpamjeHus poropa duabtpa gocturaer 5000...7000
MIH ', UTO 0OecIeurnBaeT KaueCcTBEHHYIO OUICTKY Macia.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 7.5 HenmomHONOTOYHKI (PIJIETP IEHTPOOEKHON OUMCTKY Macja:
1 — ock, 2 — xkukiep, 3 — xKopyc, 4 — poTop, 5 — Konnak, 6 — KphuIlmkKa, /7 —
ceTka, 8 — IMOAIIUITHUK

7.2.4.MacJasaHbIH paguaTop

MacaHbslil paguaTop OXJIaXJIaeT Macio B JIeTHEE BpeMsl. OH MPeICTaBIISAET
co00Ii1 HepazOOpHEIN y3€ll, COCTOSIIMII U3 psajJa CTalIbHBEIX TPyOOK OBAJILHOIO
CEUEHN U JIByX OAUKOB: HIDKHErO M BEPXHEro. JIJI9 yBEJIMUCHIS IIOBEPXHOCTH
OXJIAXKJI€HI Ha KaXXJol TpyOKe HaBUTa CIIUpaJlb M3 TOHKOII CTalIbHOII JIEHTHL. Y
MaCJIIHBIX paJIIaTOPOB HEKOTOPLIX JBUTATEJICH TpyOKH paguaTopa IpOoXOoasaT
yepes OXJIaXKJaroIue INIacTHHEL, Oaduky pazeleHnl meperopoakami. K daukam
[IPUBAPEHHI IITYIIEPA, K KOTOPEIM MOHTHUPYIOT MacCJIOIIOABOIAIIYIO 1
MacJIOTBOJISAINIYIO TPYOKH U VIIKU JJII KpEIUIeHU paauaTopa. MacIsTHeI I
paauaTop YCTaHORBJIEH BIEpPEIMN BOJIHOIO paanaTtopa. ¥ JBUTATEIIEH C
BO3Y IITHBEIM OXJIAXKICHIEM MaCJLIHBII paJlaTop BBIIIOJIHEH U3 €IUHOI
MHOTOKPAaTHO U30THYTOII TPyOKH ¢ HABUTOI Ha HEE ICHTOYHOII cupalblo. Macno,
JIBUTASCH II0 TpyOKaM pajuaTopa, 00y BaeMOIr0 CHapy KU BO3QyXOM, OXJIaXkKIaeTCs
[IPU IIOJIHOCTBHIO OTKPBITHIX KaJIF031 WM ITOPKN Ha 10-12°C.

7.3. BeHTUWIsALMS KapTepa ABUraTeJ s

ABTOMOOIIN BBIJEILIIOT B OKPY KAIOIMIYIO CPEly MHOTO SJIOBUTHIX BEIIECTB,
113 KOTOPRIX 65 % coaepxkat oTpaboraBmue razel, 20 % - kapTepHbIe razsl 1 15 %
- ITapbl TOIUINBA. BEeHTUIAIIA KapTepa JBUTATEIA U €€ TUIl CYIIIECTBEHHO BIIUSAIOT
Ha KOJIMYECTBO BBIJIEIISIEMBIX B OKPY JKAOIYIO CPely TOKCUUHLIX BEIECTB.

""Hg'

L [ s
Puc. 7. 6xckriesiMian BOHIILISIIINN KapTepa JBUTraTeell 1erkoBbpIX apToMoomeit BA3: 1
Seprpwar = OISO HOTHIIK, 2. 6 = TIIdHTI, 3 - BO3AYINHEIN QIUILTD; 4 - KOJUIEKTOP; S -

Bnageney: lleG3ayxosa KcaHfApoBHa

IUIaMeracuTeslb, / - MacJIOOTAECIUTEND, 8 - TpyOKa
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BeHTWwiALnA kapTepa ABUTATENs IpeAHa3HaueHa JJ14 VaJIeHIA KapTEPHBIX
ra3zoB (COCTOSAIMX I3 FOprOYell cMecU U IMPOJYKTOB CTOPaHUs), KOTOPEIE
pa3KIDKarT MacIo 1 00pa3yrOT CMOJIICTRIE BENIECTBA 1 KHCIOTH. KpoMe Toro,
KapTE€pPHBIE ra3bl IIOBLIIIAIOT JIaBJIEHUE B KapTepe JABUTATENA U BLI3BIBAIOT VTEUKY
MacJia uyepe3 YIIOTHeHHs. Ha JIErKoBEIX aBTOMOOIIISIX IPHUMEHSIETCS CHCTEMA
BEHTIULIIINN KapTepa JBUTATENII 3aKpLITOro Tumna. OHa 0OecIIeunBaeT 3a CUeT
BaKyyMa BO BIIYCKHOM TpyOOIPOBO/E MPUHY JUTEILHOE yAaJIeHIIe KapTePHBIX
ra30B B IWINHAPHI JBUTATEN Ha JOropaHue. B pesyibTaTe IpeJoTBpallacTCs
ora/JaHne KapTEePHLIX T'a30B B CaJIOH Ky30Ba aBTOMOOIUIS U YMEHBIIAETC BEIOpOC
SIOBUTHIX BEIIECTB B OKPYIKAIOIIYIO CPEAY.

[Ipu padoTe aBuratend (puc. 7.6) kKapTepHBIE a3kl OTCACEIBAIOTCS YEPE?
MacCJIOOTAEIUTENb / U IIIAHT 6 B BREITSKHOI KOJUIEKTOP 4 BO3Y IIHOIO (PUILTpa 3.
M3 BEITSKHOTO KOJUIEKTOpA IIPU XOJIOCTOM XOJI€ 1 MaJIbIX Harpy3kKax JBUTAaTEIs
ras3bl IIOCTYIIAOT Yepes MUUIAaHT 2 U 30JIOTHUK | IO ApOCCENBLHBIE 3aCIIOHKN
KapOropaTopa. IIpn ocTanbHEIX peknMax padbOTEl JBUrATENs KapTEPHBIE a3kl
[IOCTY IIAlOT B KapOropaTop uepes BO3AyIMIHEIN QIIbTp 3. B Maciaootaenurene 7 us
ra30B BBIJEIIETCS MacJo, KOTOpoe I10 TPyOKe 8 CTEKaeT B MaCJIIHBIN ITOIOH.
[I;mameracutesnp S NCKIIFOUAET IIPOHUKHOBEHNIE IJIaMEHU B KapTEP ABUrATENS [IPU
BCIIBIINIKAaX B KapOOpaTope.

7.4. CucTeMbl CMa3KH € CYXHM KapTepoM

B HEKOTOPEIX BEICOKO(OPCHPOBAHHEIX JBUTATEIISIX CIOPTUBHBIX
aBTOMOONJIEI, a TaKK€ TPAKTOPOB U CIICINAILHEIX aBTOMOOWIIEH, IPUMEHFOTC
CUCTEMBI CMa3KH C CyXuUM KaprepoM (puc. 7.7). Mcnonb3oBaHne TaKIX CUCTEM
rapaHTUPYET, YTO IIPU PE3KIX MaHEBpaxX Ha OONBINOI CKOPOCTH IUIN HaKJIOHAX
TPaHCIIOPTHOI'O CPEACTBAa MAcCJIO HE IIEPEMECTHUTCS K OJHOM I3 €ro CTEHOK I
MacJ103a00pHUK HE OKaXKETCS BBIIIE YPOBHA Macja. CTeKarolee B II0/I0H Macyio B
JIBUTATEIISIX C CYXHM KapTepOM IIOCTOSHHO BEIKAUNBAETCS JAOIIOJIHUTEIILHEIM
MacJIIHBIM HaCOCOM B CIIE€IMalIbHBIN MacJIIHBIN Oak. M3 aToro Oaka Macso 3aTeM
IIOJIA€TCS M0 JIARJIEHIEM B CICTEMY CMa3KH JBUTATEIL.

Tt

CepTudukar:

Bnaneneu:
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Puc. 7.7. Cuctemnl cMazku 0ObIdHAad (a) 1 ¢ cyxuM KapTepoMm (0): 1 - eMKOoCTb U1
Macia (MacJsIHBII Oak), 2 - MacISIHEIIT PIIILTpP;, 3 - HOJJIOH KapTepa; 4 -
OTCACHIBAIOIINI MaCJIHBIN HACOC, 5 - MacIISIHBIN HacocC, 6 - MacJIIHLII paguaTop

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JJABOPATOPHAA PABOTA Ne 9.

Tema: HB}”—I&HHE CHCTCM OXJIdAJACHIIA ,[[EHFE’LTEHEE[

HE.J]L pﬂﬁﬂThl: 3dKPCIINTE TCOPCTHMHCCKIC 3HAHIIA 110 HA3HAYCHIITO I yCTpDﬁCTE}"
CHCTCM OXIJIAAJCHIIA ,[[EHI'HTEHEE[.

3HaAaHHA H YMCHHA, HpHﬂﬁpETﬂEMbIE CTYACHTOM B PpPeE3VIIbTATEC O0CBOCHHAHA
TEMDLI.

3HATB:

1)BUIBEI U TUIILI aBTOMOOIIILHBEIX SHEPreTHUECKIX YCTAaHOBOK,

2)OCHOBHEIE KOHCTPYKTHBHBIE PEIIEHI SHEPTETUUECKUX YCTAaHOBOK,

3)HazHaUE€HNE, YCTPOICTBO M IPHHIIUIILEI ASHCTBUS MEXAHU3MOB U CHCTEM
IBUTATEJICIl BHYTPEHHEIO CrOpaHMHs apTOMOOMIEll, MX NOPUHIUINAILHEIE
KOMIIOHOBOYHEIE CXEMEI,

4)paboune mpoIlecchl N IIOKazaTenn paOOThl IIOPHIHEBEIX JIBUTATEINICH
BHYTPEHHEI0 CropaHus;

S)TeHAeHIIMN U HaIpaBJICHUS pa3BUTHS KOHCTPYKIMI  JBHUraTeleil
BHYTPEHHEIO0 CropaHMd, JHUKTYEeMbIE COBPEMEHHBIMU  TpeOOBaHISIMH K
ABTOMOOHMIISIM;,

YMeTh:

1)BEIONpaTh, ONTUMAIBLHBLIN BUJ JBHraTelnell BHYTPEHHErO CrOpaHMSI O
aBTOMOOIJISI, YUUTHIBAs cIenMUUecKne YCJIOBHS 5SKCIUIyaTal[ull aBTOMOOIII,
COBpEMEHHBIE SKCIUIyaTaIlUOHHBIE M 5SKOJIOTHUYECKNE TpeOOBaHUSA, a TakKke
TpeOoBaHIS O€30IIaCHOCTH,

2)CaMOCTOSATEIILHO OCBalBaTb HOBEIE KOHCTPYKIIIM aBTOMOOIUILHBIX
NBUTATEJIEN, IIX MEXaHI3MEI I CICTEMEL,

3)o1leHIBAaTh TEXHHMYECKUII YPOREHb KOHCTPYKIIHMH TEIUIOBLEIX JBUTATEJICH U
KOMONHHIPOBAHHBIX CIUIOBEIX YCTAaHOBOK aBTOMOOIIIEH

4)0Cy MECTRIISITH KOHTPOJIL COCTOSHI ABUTATEIIE BHYTPEHHETO CrOPaHIsd

Teopernueckass 4acTb: CM. IIPUJIOKEHUE |.
Ob0opyaoBaHHe H HATJISAAHbIE MOCOOH S

Paspes geuraremnss PEHO

Paspes ngrurarensa 3M3-402

Paspes guratensa MeM3 - 968.

CteHanl: «CucreMa oxnaxgeHnsa aeuratend 3MJI-131»., «Cuctema oxitak1eHII
neuratensa 3M3-402»

IInakatel: «J[Burarems BA3 — 2112», «JIBurarens 3M3 — 402», «JIBUraTenn
BA3-2107», «Jlpuratems BA3 — 2110», «CucremMa oxmnaxacHusa asurarensa BAS3-

2110»
OOKYMEHT UDD,FII-"ICAH
IANEKTPOHHOW NOANWUCEKO

cermb N e AT PO O TEXHIRE“ 6 ezomacHocT: CM.  HMHCTPYKTaXX II0 TEXHUKE

Bn a,qenﬁ.‘é: llleGayxoea TaTeAHa AnexkcaHgpoBHa

C30IIdCHOCTII }’LIE6HDH H&60paTDpHH ABTOMOONIIL HBIX ,[[EHFHTEHEE[.
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3agaHuA:

1. M3yunTh yCTPOUCTBO CUCTEMBI KUJKOCTHOTO OXJIaXEHIS JBUTATEIIEIA.

2. VI3yunTh yCTPOUCTBO Y3JIOB CUCTEMBI KIJAKOCTHOTO OXJIAXKICHI JBUTATEIICI].
3. MI3yunTh yCTPOUCTBO CUCTEMBI BO3AYIIIHOTO OXJIaXKACHISA JBUTaTEIIC.

Coaep:xkaHue oTUyeTa

1. BeiuepTuTh cXemMy U ONHNCATh YCTPOMCTBO CUCTEMHEI XKIAKOCTHOTO OXJIAXKICHM
JIBUTATEJIEI.

2. OnmcaTth yCTpOIICTBO U pabOTy KUIAKOCTHOI'O Hacoca.

3. BeIuepTUTh cXeMy U OIUCATh YCTPOMCTBO U paboTy TepMoOcCTaTa.

4. OnmcaTtk YCTPOMCTBO U pabOTy HEpazOOpHOro paguaTopa.

5. OnmcaTth yCTpOIicTBO U pabOTy BEHTWIATOPA.

6. OnmcaTh IPUHIUII PAOOTHI CUCTEMBL BO3IY IITHOT'O OXJIAXKIEHII.

7. CocTaBUTL OTYET O pabOTE B COOTBETCTBUU C II.II. 1 — 6, JaTh OTBETHI Ha
KOHTPOJILHBIE BOIIPOCHI.

KoHTpobHBIE BOINPOCHI:
1. YUTo 3HAUUT «MaJIbIN KPYT ITUPKYIISAINHN KIIKOCTI»?
2. UTo 3HAUYNUT «OONBIION KPYT [IUPKY AN KITKOCTID)?
3. KakoBO Ha3zHaueHNE TepMocTara’
4. KakoBO HazHAaUYCHNE pacHIIpPUTEILHOro Oauka?
5. B ueM nmpenmyIecTBO BEHTIIATOPOR C 3JIEKTPOIIPUBOIOM?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[TIPUJIOJXEHHME 1 x nabopatopHoii padote Ne 9
CHCTEMBI OXJUIAKJIEHIIA

1. YceTpoiicTBO M padoTa :KHAKOCTHON CHCTEMbI 0XJIAasK/IeHUS

B gBuratensix aBToMoOmIell mpuMeHsIeMas KIAKOCTHAS CICTEMA
OXJIAXKJEHIS SIBILIETCS 3aKpBITON (FEpMETUYHOI), ¢ IIPUHY JUTEILHO M
[UPKY JISIUEN OXJIaXJarolIell K NJIKOCTU. BHYTPEHHSA IIOJIOCTh 3aKPBITOMN
CHUCTEMBI OXJIaKJCHUI HE UMEET IIOCTOSIHHOI CBSA3M C OKPYKAIOIIEN CPEIOoN, a
CBI3b OCYIECTRILIETCS Uepe3 CIEIUAIbHEIE KITallaHEl ([P OIpeaeIICHHOM
JTaBJIEHNH IUIM BaKyyMe), HaXOoQsIecs B IpoOKax paguaTopa NI
pacIIIpUTEIILHOTO Oaduka cucTeMbl. OXIIaxJaronias KIJIKOCTh B TaKOIl CICTEME
zsakunaetr npu 110... 120 °C. IIpunyaurenbHas MUPKY IS OXJIaKaroIeil
JKIJIKOCTU B CICTEME 00EeCIIeuBaeTCs JKUJKOCTHEIM HaCOCOM.

il

Puc. 1. Cxema XKHUIKOCTHOU CUCTEMBI OXJIaXKICHIIT:
1 — TpyDa oTBOJa KHUJAKOCTHU OT paJaTopa OTOIIUTENIS U KapOropaTopa B
HaCOC OXJIaXKJAFOIIEH KIAKOCTU, 2 — TpyOa 0TBO/Ia ropsdeil :KIIKOCTU 13
TOJIOBKU IIWINHIPOB B paJuaToOp OTOIIUTEIA, 3 — IIEPEIy CKHOM IIJIaHT TEPMOCTAaTA,;
4 — BBIIY CKHOII IaTpyOOK pyOalIKy OXJIaKAeHUI, 5 — IIOABOISAIIMIL IIJTaHT

paIuaTQPR -0 o PACHIHpITENLHEI Oauok, 7 — pyOalka oxXJaxIeHns; 8 — mpooka
ropannaTopa;’ 9 paAnaTop; 10"+ koxyx BeHTIIIATOpA; 11 — BeHTUIATOp; 12 — MKHUB

Bnanengu LlleBayx aTkAHa AneKkcaHapos

IPUBOJA BEHTIUIATOPA I Hacoca OXJIakJaroeil :Kuakoct, 13 — oTBOAAIIIA
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IUUIAHT pajguaTopa; 14 — peMeHb npuBoa Hacoca, 15 — Hacoc, 16 — mnaur nogaun
OXJIaXKJaroIen »KUAKOCTU B Hacoc, 17 — TepmocTar.

CucteMa oxXJIaxIeHUI JBUraTEIsl COCTOUT U3 PyOalIKN 0XJIaX JeHI
FOJIOBKU 1 OJIOKa IIIUINHAPOB, paguaTopa, Hacoca, TEPMOCTaTa, BEHTIJIATOPA,
pacIIIpUTEILHOTO Oaduka, COeqUHUTEILHEIX TPy OOIPOROIOB U CIIMBHBIX

KpaHHUKOB. KpoMe TOro, B CICTEMY OXJIaXKAECHIS BXOJUT OTOIINTEIL CaJIoHa Ky30Ba
aBTOMOOHIIA.

0)
Puc. 2. lIpuHiunuaimsHas cxeMa KUIKOCTHON CUCTEMBI OXJIaXK JeHI JBUTATEII U
P MHIINI €€ PabOTHI:
1 — pagmatop; 2 — maTpyOOK I IUPKY ISIIIN OXJIaKJAFOI[ell KIIKOCTH, 3 —
pacIIIpUTeNbHEIT Oauok;, 4 — TepMOCTaT, 5 — BOJASAHON Hacoc, 6 — pyOarika
OXJIaXKJeHId ONoKa IIUNINHAPOR; 7 — pyOarka oxJaxJeHNs FoJIOBKH OjIoKka;, 8 —
pagnaToOpP OTOIUTENIS C SIIEKTPUUECKUM BEHTIIITOPOM, 9 — KpaH pajguaTopa
oronutend, 10 — mpoOxa JId CJIMBa OXJIaxJaroIell KIAKOCTH 13 Omoka;, 11 —
mpoOKa A1 CIIMBa OXJIaXKJArOIIEel KUAKOCTH U3 paguaTopa; 12 — BEeHTIWISATOP.

I IpUHEIPEERSTOM ABUraTeIe OCHOBHOII KJIallaH TepMocTaTa 4 (puc. 2a)
3 / 1
oo FAKDEIT, M OXTIOIAIOIA A KIIKOCTD He IIPOXO/NT uepes pajmarop 10. B stom
BranengITy YAV IKHAKOCTE HaPrHETaeTCsI HACOCOM S B pyOaIky oxnaxJaeHusa 7/ Ooka 1
FOJIOBKH IUJINHAPOB ABUraTens ( Majblil KPYT HUPKYIISINN ).
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3 ronoBku 6510Ka IIJIMHAPOB Yepes IUIAHT 3 KIAKOCTEL IIOCTYHaeT K
JOIIOTHUTEILHOMY KJIallaHy TepMOCTaTa 1 IIoIIajlaeT BHOBEL B Hacoc. BereacTBue
ITIPKYJISAIIN 3TO YacTU KUJIKOCTH JBUrATEIbL OBICTPO IIPOTPEBAETCSL.
OJIHOBpE€MEHHO MEHbIIAas YacTh KUAKOCTHU IOCTYIIa€T U3 I'OJIOBKH OJI0Ka
IIIINHAPOBR B 00OrpeBaTens (pyodalKky ) BIy CKHOTO TPyOOIpoOROJa JBUTATENIS, a
IPpU OTKPEITOM KpaHe 9 - B OTONHNTENh 8 cajoHa Ky30Ba aBTOMOOIMIISL.

IIpu mporpeTom JaBHUraTesIe JOIOIHUTENLHLIN KiTallaH TepMOCTaTa 3aKphIT
( puc. 20), a OCHOBHOII KJlallaH OTKPHIT. B 3ToM ciyuae OoJIbInast 4acTh KUIKOCTI
I13 TOIIOBKH OJI0Ka ITUIMHAPOR IIoIIagaeT B paJguaTop 1, oXmaxaaeTcs B HEM U
yepes OTKPLITHIIT OCHOBHOII KJIallaH TepMOCTaTa IIOCTyIaeT B Hacoc ( Oomnbioii
KpyT IUPKYIIAIUN). MeHbIas 4acTh JKUAKOCTH, KaK 1 IIPU HEIIPOTrpeToM
IBUTraTesIe, UPKYIIPYeT uepe3 000rpeBaTelh BIIy CKHOTO TPy OOIIpoBo/1a
IBUraTesIsI 1 OTONUTENIb CalloHa Ky30Ba. B HEKOTOpOM HMHTEpBaJie TeMIIepaTyp
OCHOBHOI1 I JJONMOJIHUTEILHEII KJIallaHbl TEPMOCTAaTa OTKPBITEL OJJHOBPEMEHHO, I
OXJIasKJaromas KIJKOCTh IIUPKYIUPYET B 3TOM ClIydae II0 JBYM HaIllpaBJICHISM

(kpyram mupkyJanun). KommdecTBO MUPKYIUPYIOMIEH )KUAKOCTU B KaXKIOM Kpyre
3aBHUCUT OT CTEIICHU OTKPEITU KJIaIIaHOB TE€PMOCTaTa, UeEM 00€CIICUNBAETCS

dBTOMATHHCCKOC IIOJJCPKAaHIIC OIITUIMAJIBHOI'O TCMIICPATY PHOI'O PCIKIIMaA
ABHI'ATCIIA.

2. KﬂHCprEHHH Y3J10B H‘IH,E[HDCTHDFI CHCTEMLI OXJIAR/JIACHIH

ZKMIKOCTHLBIN HACOC

JK1AKOCTHEIII HacOC 00eCIEUNBAET P MHYJUTEIBHYIO IIUPKY JISAIIIIO
JKIJIKOCTU B CICTEME OXJIaXKIeHH JBUraTessl. Ha gBuraternsix arTomMoOunen
IPUIMEHSIOT JIOIIACTHBIE HacOCHl IIeHTpoOekHOoro Tuna (puc. 3). Ham 6 Hacoca
YCTAHORBJICH B OTJINTON 13 aJTOMIHUIEBOTO CIIJIaBa KPBIIMIKE 4 B JIBYXPSIHOM
HEpa300pHOM IOAMHUNHIKE J. [[oqIINIHNIK pa3MeInieH 1 3a(pUKCUPOBaH B KPBIIIKE
CTOIIOPHBEIM BUHTOM 8. Ha ofHOM KOHIIE Bajla HallpeCCOBaHa JINTasl UyTy HHas
KpLlJIbYaTKa /, a Ha JpyTOM KOHIIE - cTynuiia 7/ 1 mKuB /1 BeHTUiATopa 15. 1lpn
BpaII[EHIN Bajla HacOoca OXJIaXKJaroIas *KUAKOCTEL depe3 NaTpyOok /0 MOCTyIIaeT K
IICHTPY KPBUILYATKH, 3aXBaTEIBAETCS €€ JIONACTIMI, OTOPaCEIBAETC K KOPITYCYy 2
Hacoca II0J1 AeNICTBUEM IIEHTPOOEKHOI CUIIBLI U Yepe3 OKHO 3 B KOpITyce
HaIIpaBILIETCS B PyOalllKy OXJIaXXAeHN OJI0Ka I[IUIMHAPOB JBUTATEII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



I @3 o & 7

Puc. 3. JKugKoCTHBEIN HacOC 1 BEHTWLATOP ABUrATEI. |- KphIIIbUaTKa, 2 —
KOPIIyC, 3 — OKHO, 4 — KpHIIIKa, 5 — MOAIINIIHUK, 6 — Bana, 7 — CTynuIja, 8 — BUHT,
O — VIUIOTHUTENLHOII ycTpolicTBO, 10 — matpydoxk; 11,13,14 — mkuBer, 12 —
peMeHb, 15 — BeHTIIIITOD, 16 — Hakmanaka, 17 — OoT.

YIUIOTHUTEJILHOE YCTPONCTBO Y, COCTOSIEE N3 CaMOIIOJABIKHOT'O CallbHIKA
I IpaUTOKOMIIO3ZUTHOTO KOJbIa, YCTAHOBIEHHOE Ha BaJly Hacoca, UCKJTFOYAET
[TOIIaJaHue )KUJKOCTU B IIOAIIUIIHUK Bajia. [I[prBog Hacoca 1 BEHTUILATOPA
OCYIIECTRIISETCS KJINHOBEIM peEMHEM 2 OT IMKURBA /3, KOTOPLEIN YCTAHOBJIEH Ha
[epeHeM KOHIIEe KOJIEHUaToro Baja JIBUraTells. OTHUM peMHEM TaKKe BpalllaeTCs
mKuB I4 renepatopa. HopmanbHyO paboTy Hacoca 1 BEHTIUIATOpa 0OECIIEUBACT
[IpaBIJILHOE HATsKE€HIE peMHs. HaTskeHne peMHs peryJInpyroT Iy TeEM
[IEpEMEIEeHII IeHepaTopa B CTOPOHY OT ABHUraTelns (II0Ka3aHO Ha pHUC. 3CTPEIKOI
a). Hacoc xopmycom 2, OTIIUTEIM U3 aJIOMIHUEBOTO CILJIaBa, KPEIUTCs K (rIaHITy
ONoka IIUIMHAPOB B IEpEeAHEI YacTH JBUTATEIIs.

Tepmocrar

TepMocTaT clocOOCTBYET YCKOPEHNUIO IPOTpeBa JBUTaTEIId U PETYIIPYET B
OIIpEEIIEHHBIX IIpeAeaxX KOJIMUECTBO OXIIAXKIAOIIEN KIIKOCTU, IIPOXOAAIei
yepes paguaTop. TepMocTaT NpeAcTaRILIET co00Il aBTOMAaTUYECKNIII KJIamaH. B
JIBUTATEJISIX aBTOMOOIIIEH NPUMEHSIOT HEPa30OpHBIE ABYXKJIalIaHHBIE TEPMOCTATEI
C TBEPJALIM HAIIOJIHUTEJIEM.

Tepmocrat (puc. 4) nuMeeT ABa BXOAHBIX naTpyOka / u 11, BEIXOJHOII
naTpyOok 6, Jipa KJlallaHa (OCHOBHOII &, JONOJIHUTENIbLHBIN 2) 1 Uy BCTBUTEIILHBII

sﬂeme}qngmaHﬂﬁﬂeH [IEpE] BXOJOM B HACOC OXJIaXkK JaroIeil
Ceprd BRI FROOTHER GOG AITHISTCACOHIEM yepes IaTpy ook 6. Uepes maTpyOok 1 TepMocTat
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Heicteutened: ¢ 19.08.2022 no 19.08.2023



COeqUHSIETCS ¢ TOIOBKOI OJI0Ka IIVIMHAPOB ABUTATEILI, a Uepes naTpyook 11 -
HIIKHIM OaukoM pajuaTopa.

E

Puc. 4 TepmocTart: 1,6,11 — nmatpy0ku;, 4 — Oajuion;, 5 — auadgparma; 9 — mrox;, 10 —
HaIlOJIHUTEID.

Yy BCTBUTEJILHBIN 3JIEMEHT TEPMOCTATa COCTOUT 13 OaJUIOHa 4, PE3NHOBOII
muadparMel 5 u mrToka 9. BHyTpu 0aioHa MeXQy €ro CTEHKOII 1 pe3UHOBOIl
nuapparMoil HaxoQUTCS TBep LIl HaloIHUTENb 1 () (MEIKOKPHCTaIIIIUEC KT
BOCK ), 00JIaJatOIIil BEICOKUM K03 (pPHIIIEHTOM 00BEMHOT0 PacIINpEHILL.
OCHOBHOII KJIallaH & TEpMOCTaTa C IPYKMNHON / HAUMHAET OTKPHLIBATLCS IIPU
TeMIlepaType oxJaxaaromneil xugkoctu dosee 80 °C. IIpu TemnepaType HIKE
80°C OCHOBHOII KJIallaH 3aKPLIBAET BBLIXOJ KIIKOCTU U3 paguaTopa, 1 oOHa
[IOCTYIIAET U3 JBUTATEIISA B HACOC, IIPOXO/I UePE3 OTKPHLITHIN JOIIOIHUTELHBIN
KJIallaH 2 TepMoOCTaTa ¢ IpykuHoil 3. [Ipu BozpacTaHnn TeMIIEpaTy phl
oxnaxgaroneil :xxkugkoct dosee 80 °C B UyBCTBUTEILHOM 3JIEMEHTE IIJIaBUTCS
TBEP/IBIN HAIIOJIHUTEb, I 00ObEeM €ro YREeJIHMUUBAETCA. BeneacTBue 3Toro mrok 9
BEIXOJUT 13 OaJUloHa 4, 1 OaJIJIoH IlepeMeniacTcs BRepX. J[OMOJIHUTEIE HBI il
KJlarnaH 2 IpU 3TOM HauMHAET 3aKpbIBaThC: I IPU TeMIepaType donee 94 °C
[IEPEKPBIBACT MPOXO/ OXJIAKIAOIIEN KUIKOCTI OT JBUTATENA K HAcOCY.
OCHOBHOII KJIallaH & B 3TOM CJIydae OTKPLIBAETCS IIOJIHOCTBIO, M OXJIaXkK Aol as
KUKOCTh [UPKYJIMPYET UEPE3 pauaTop.

[NOKYMEHT NOANWUCAH PHC[I]HPHTEJ][,H[,]H 0avok

ANEKTPOHHOW HD,U,HMGbHJ
Ceptudukar: 2C00000. D43E9ABBB952205E7BAS0006000004 IE
Bnapeney ’Pﬂﬂlﬁﬂpkﬂ?ﬂﬂbﬂmﬂ 6-%17—1{}1{ CIIYHUT OJIA KOMIICHCAITITH 3MEeHEeHU D6'LEME1

DXHH}K,I[H}GH_[EH AKHNAKOCTH 1IPHU KOJIeOaHIIX ee TCMIICPATYPBI 1 IJIA KOHTPOJIIA
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KOJIMYECTBA KUAKOCTU B CUCTEME OXJTaxJaeHUsA. OH Takke COAEPKUT HEKOTOPHII
3aI1ac OXJIaXKJArOIIEH KIJKOCTH Ha €€ €CTECTBEHHYIO YORUIL I BO3ZMOIXKHBIE IIOTEPIL.
Ha j1erkoBEIX aBTOMOOWJISIX NPUMEHSIOT IIOJIYIIpO3padyHbIe IIJIACTMACCOBBIE OaduKN
C 3aJINBHOI TOPJIOBIUHOI, 3aKpEIBa€MOII IIJJacTMacCcOBOIl MpoOKkoil. Yepes
TOPJIOBUHY CHUCTEMA 3aIIOJIHAETCS OXJIaX JArOIEN K MIKOCTRIO, a UEPE3 KIIallaHEl,
pa3MeIeHHbLIE B IPOOKE, OCYIECTRIISIETCS CBI3b BHY TPEHHEI MOJIOCTH Oauka u
CICTEMBI OXJIaXKACHIUS C OKPYIKAIOIMIUM BO3yXOM. B mpoOKe pacIIupuTeIbHBIX
O0a4YKOB YaCcTO UMEETCS OJNH PE3NHOBLII KJIallaH, cpadaThlBarOIMI NIl IIPU JaBIICHU,
ONM3KOM K aTMOC(PepHOMY .

Paauartop

PajgnaTop obecriednBaeT OTBOJ TEIIOTHI OXJIaKJaroIeil JKUIKOCTH B
OKpPYKaroIyro cpeay. Ha NerkoBBIX aBTOMOOIUISAX IIPUMEHIOTCS TPy OdaTo-
[UTaCTUHYATHIE paJuaTOPkI.

PaguaTop 1erkoBoro aBToMoOmId (puc. 5) - Hepa30OPHEI, UMEeT
BEPTUKAJILHOE PACIIOJIOKEHIE TpYOOK I TOPH30HTAILHOE PACIIONOKEHIE
OXJIAXKJAIOIMUX IDIAaCTUH. bauky pajguaTopa u TpyOKH JIaTy HHBIE, a OXJIAXJAFOIIIE
IUIACTHHEI CTaJIbHBIE, JTyKEHBIe. TpyOKH U IIacTHHEL 00paszyIoT CEPALIEBUHY S
paguaTtopa. B BepxHem Oauke 3 pajgumaTopa HMEETCS TOpJIOBUHA 2, Uepe3 KOTOPYIO
CUCTEMY OXJIaXKIEHUS 3aII0JIHIIOT JKUJIKOCTRIO. | OpJIOBMHA IepMETITUHO
3aKpBIBaeTCs MpoOKoll I, UMErOIell ABa KilanaHa (BIIYCKHON 7 U BEIITyCKHOI &).
BRIy CKHOM KJIallaH OTKpBIBaeTCs IpU M30BITOYHOM JaBiaeHun B cucteme 0,05
MIIa, n 3akumneBmas oxXiaxIaaromnas KIIKOCTEL yepes NaTpyOok 6 U
COeQUHHUTEILHEII MIJIAHT BEIOpacEIBAaeTCS B pacIIUpUTEIbHEBIN Oadok. BiryckHOI
KJIallaH HE NMEET IIPYKUHBEI 1 00ECIIEUNBAET CBA3b BHYTPEHHEI ITOJIOCTU CHUCTEMEI
OXJIAXICHII C OKPYKaIOMIEll cpeoil Yepes pacIUPUTEIIbHEIN OauoK I PE3MHOBHEIII
KJIallaH B €ro IIpoOKe, KOTOPEI cpabaThiBaeT NpU JAaRJICHNH, OINM3KOM K
arMochepHOMY. BIIy CKHOII KJIallaH IIEePEyCKaeT KIJIKOCTh I3 paCIIHPUTEIHLHOTO
Oadka IIpU YMEHBIIEHNH ee 00beMa B cucTeMe (IpH OXJIaXKIEeHIN ) 1 IIPOITY CKaeT B
pacIIIpUTEIILHEIN OaUOK IPU YBEIMUEHUN 00BeMa (IIpH Harpe€BaHUU KHJIKOCTH).
PamaTop ycTaHOBJIEH HIKHIM OadukoM 4 Ha KPOHIITEHEI Ky30Ba Ha JIBYX
PE3MHOBBIX OIIOpax, a 3aKpeIlJIEH BBEPXY JIBY M OOITaMU depes CTallbHEBIe
pacIIOpKM U PE3NHOBEIE BTYJIKU. J[J1 HampaBI€HNU BO3IY IITHOTO IIOTOKA Uepes
paguaTtop u 6osiee 3¢ PeKTHBHOII padOTEI BEHTIUIATOPA 3a paguaTOpOM
YCTAHOBJIEH CTAILHOI KOXKYX 9 BEHTWISATOPA, COCTOSIINI U3 ABYX IT0JI0BUH. O0e
[TIOJIOBUHEI KOKYXa UMEIOT PE3UHOBHIE VIIOTHUTEIN [0, KOTOPhIE YMEHBLIIIAOT
[IPOX 0/ BO3AyXa K BEHTUILITOPY IIOMUMO pajuaTopa U MpeJoXPaHsIOT OT [IOJIOMOK
KOXKYX I paguaTop MpHU KoIeOaHNIX JBUTATEI Ha PE3NHOBBIX OIIOpax KPEIUICHIL.
PagmaTop He UMeeT KaJlko3!1 U YTEIUIIETCS B clIydae He0OXOJUMOCTU
CIIEI[MAILHBEIM ChEMHBIM UEXIIOM-YTEIUIUTEIIEM.

Pailiain b HEIEOROT0 aBTOMOOIII, IPUBE/IEHHBII Ha puc. 6, - pa30OpHEI, ¢
Cepdbipeyp ASBHTATIATIEINE PaBTIOTPREEIIeM TpyOOK 1 BepTUKAJILHEIM PacIloIOKeHIEM

Bnaneneu: llleGayxoea TaTeAHa AnexKtaHgpoBHa
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JIBY XXOJIOBLIM, - OXJIAXKIArOIasl )KIJIKOCTh BXOJUT B HETO U BLIXOJIUT UepeE3 JIEBLIIT
0auoK, KOTOPEIIl pazeleH Ieperopoakoil. baukm pajguaTopa IacTMacCOBEIE.
JIeBuIil Oauok & MMeEeT TpU IaTpyOKa, uepe3 KOTOPHIE COEIUHSETCS C
pacIIIPUTENLHEIM OaUKOM, TEPMOCTATOM H BEIITYCKHEIM IIaTPyOKOM I'OJIOBKH

onoka IIINHAPOB. IIpaBkIll Oauok / UMeEeT CINBHYIO NpoOKy /0 B HEM YCTaHOBJICH
JaTUNK 3 BKIIFOUEHUS BEHTUILTOPA.

Puc. 5 Hepazbopunlil paguaTtop (a) koxkyxX (0) BEeHTUIITOpa ABUraTelsd: 1 - mpooxa;
3 —ropnoBuHa, 3,4 —O0auku; 5 — cepAleBuHa, 6 — IaTpyook; 7,8 — KiamaHel;, 9 —
KOXyX, 10 — yIDIOTHUTEIN.

OOKYMEHT [lDﬂl'Il-"ICHH
SNEKTPOHHOM I'IDﬂI'IHEI:ﬁ
9— @
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Puc.6. Paz0opHblil paguaTop (a) 1 3JIeKTPOBEHTIUIATOP ABurarend: 1,8 — Oaukm, 2
— CEpJILIEBUHA, 3 — JaTUUK, 4 — IIPOKJIagKa, 5 — BEHTUIATOP, O —
AIIEKTPOABUraTelb, / — KOXKYX;, 9 —omopa; 10 — rmpoOxka.

K OaukaMm uepes pe3nHOBBIC YVINIOTHUTEILHEIE IIPOKIIAAKH 4 KPEIIUTCS
cepAleBnHa 2 paguaTopa. OHa COCTOUT U3 ABYX PSAJAOB aJFOMHHUEBLIX KPY IJIBIX
TpyOOK 1 aJIFOMHHHIEBLIX IUTAaCTUH ¢ HaceukaMul. B gacTu TpyOOK BCTaBJICHEL
IUIaCTMAaCCOBEIE TYPOYIN3aTOPhl B BHJIE IITOMOPOR. JIBOMHOI X0 ) KUJKOCTH
yepe3 paJuaTop, HACEUKH Ha OXJIaXKJaroIMUX IIAaCTHHAX U Ty pOyIN3aTOPHI B
TpyOKkax oOecreunBaroT TypOyJIEHTHOE ABIDKEHIIE KIJKOCTI H BO3yXa, UTO
MMOBRIMIAET 3 (P(PEeKTUBHOCTh OXJIaXKIEHI JKIJIKOCTH B paguaTope. AIIFOMIHIEBAsd
CEpAIIEBIHA U IIACTMACCOBEIE DaUKH CYI[ECTBEHHO Y MEHBIIIAIOT MAaCCy
paguaTopa. PaanaTop yCTaHOBJIEH Ha TpeX PE3NMHOBLIX OIIOpax. JIBe ONOpPEHI
HaXOJATCS CHU3Y IIOJ] JIEBLIM U IIpaBLIM OaukaMM, a TPETbS OIOpa - CBEPXY.
Pe3HOBEIE OIIOPHI M PE3NHOBLIE IPOKIIAJKHI MEXK Iy CepALeBUHON 1 ODauKkaMU
JIETIAFOT PalaTOP HEUYBCTBUTEILHLIM K BUOpAIHSIM.

BeHntTuasarop

BeHTIWIATOP YBEINMUNBAET CKOPOCTh M KOJIMUECTBO BO3/yXa, IIPOXOJSAIIETO
yepes paguatop. Ha ABUraTersixX JIErKOBEIX aBTOMOOIUICH YCTaHABINBAKOT
YeTBIPEX- U IIECTUIIONACTHLIE BEHTIIATOPHI.

Beutmarop 15 geurarens (cm. puc. 3) - mecTIUIONACTHRIN. JlomacTu ero
NMEIOT CKPYIJIEHHBIE KOHIIBI 1 PaCIIOIOXKEHEI 10 YITIOM K IUIOCKOCTH BpallleHUA
BEHTUIIATOpA. BEeHTUISTOP KpenuTcsa Haknaakoil /6 u donramu 11 x ctynuie 7 Ha
BaJIy Hacoca OXJIaXJaroIell K UAKOCTU. MeX Ty BEHTIWIATOPOM U CTY IUIIEN
yCTaHaBJIMBaeTcs MKUB 11 mpuBoa Hacoca OXIIakIaroeil JKUIKOCTH.

Ha HexoTOpEIX ABUraTesiX (CM. puc. 6) IpUMEHSETCS SIEKTPORBSHTIIIATOP. OH
COCTOUT 3 3JIEKTPOJABUraTEIA 6 1 BEHTUIIITOpA 5. BEHTWIATOP -
YETBIPEXJIONACTHBI I, KPEMNTCS Ha BaJly 3JIEKTPOABUTATEN. JIOIIacTH Ha CTYIIUIIE
BEHTIWIATOPA PACIIONIOKEHBl HEPABHOMEPHO U IO/ YIJIOM K IUIOCKOCTH €TI0
BpallleHIsI. OTO YBEINUNBAET I10Jauy BEHTUIIATOPA U Y MEHBIIAET IIIY MHOCTh €TI0
paboTrl. {115 Oostee 3P PekTUBHOI padOTHI 3IEKTPOBEHTIIATOP pa3MEIIECH B
KOXKYX€E 7, KOTOPBIN IIPUKPEIUIEH K paguaToOpy. DJIEKTPOBEHTIIIATOP KPEIIUTCS K
KOKYXY Ha TPEX PE3NHOBLIX BTYJIKaX. BKIIFOUAETCSA 1 BEIKIFOUAETC S
AJIEKTPOBEHTIIIATOP ABTOMAaTMUECKU JAaTUNKOM 3 B 3aBUCHUMOCTHU OT TEMIIEPATY Phl
OXJIaXKJarOIEN KUIKOCT.

B coBpeMEHHBIX aBTOMOOIWISAX MINPOKO IPUMEHIIOTCS BEHTIUIATOPEI C
AJIEKTPOIPUBOJOM. DJIIEKTPOJBUrAaTE b TAKOTO BEHTIWIATOPA BKIIFOUAETCS TOJILKO B
TOM CJIy4dae, €CIIN SIIEKTPUUECKUIT JaTUNK TEMIIEPATy Phl, YCTAHOBJIEHHBIN B

CUCTEMGHsbaied e gL eITHATI3IPYET O MPEBLIIICHII TEMIIEPATY PhI BLIIIE
Ceprdb 5T p ST B BT H IR 191" P “Ffa1100J1ee COBEPINEHHBIX CHUCTEMAaX OXIJIaKICHUS
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Ha BKJIFOUEHUE-BLIKIIFOUEHNE BEHTIWIATOPA, HO U PETYJIUPYET UACTOTY €I0
BPAIIEHIISI B 3aBICUMOCTH OT PeKIMa PabOTHI.

B cuctemax oxytaxxgeHUs OOJIBIIOTO YHcia JBUTATEIIE COBPEMEHHBIX
JIETKOBBEIX aBTOMOOIIIEHN MCIONIb3YIOTCS BEHTIIATOPEL C BA3KOCTHON MY PTOI.
CTyIInIa Takoro BEHTIIATOpPA NMEET IIOCTOSHHBIN IIPUBOJ OT Bajla JBUTATENA, a
JIONIACTH COSUHSIOTCS CO CTYHIEH Uuepe3 My (PTy, BHY TPU KOTOPOI HAXOUTCS
CIIeI[MalIbHasl JKINJAKOCTh, KOTOpast YBEIINUNBAET CBOKO BSI3KOCTD IIPU YBEINUECHNN
TeMInepaTyphl. Eciiu Bo3 Ay X, IPOXOAAIUI Uepe3 paJuaTop, IMEET HU3KYIO
TEMIIEPATYPY, MEXKAY CTYIUIIEN 1 JIOMAaCTAMU HET )KECTKOI CBI3U. 1o Mepe
HarpeBaHII BO3yXa BI3KOCTh KIUJKOCTU IIOBBIIIAETC M My (bTa HAUNHAET
OIIOKHpPOBAThCS, a IIpHU TeMIepaType Bozayxa 80 °C mponucXoJUT MOJIHAs
ONMoOKMpOBKa MYy (PTEI U JIOIMACTU BEHTUILITOPA BpalllatOTCs ¢ MaKCHMAaJILHOI
JacTOTOM MpU JaHHEIX 000pOTaxX KOJIEHYAaTOro Bajla.

B KOHCTpYKIMAX HEKOTOPHIX JIBUraTeNe I IIPUBOJia BEHTIWIATOpA
IICIIOJIB3YIOTCS OOJIee CIOXKHEBIE, TUApaBInUeckne, My (PTeI (puc. 7), KOTOpLIE
M3MEHSAIOT CKOPOCTh BpPAIllEeHNsI BEHTUIIATOPA CUCTEMBI OXJIAXKICHIIS B
3aBHUCUMOCTH OT TEMIIEPATYPHOI'O PEXKMIMa JBUTATEIA IIyTEM N3 MEHEHI
KOJIMYECTBA Maclla BHYTPU MY (PTHI.

Temnepatypneblil pexnm J[BC okxa3sIlBaeT OONLIIOE BIMSHIE Ha PacXoI
TOIUIMBA U TOKCHYHOCTL OTPaOOTABIIIX Ir'a30B, IOATOMY COBEPIIEHCTBY CUCTEMEI
OXJIAJKJI€HIS COBPEMEHHEIX JIBUTATENIEH Y IelsaeTcd OobIioe BHUMaHue. B
HEKOTOPHIX KOHCTPYKITMX HUCIOJIB3YIOTCA JOIIOJIHUTEILHEIE HACOCH]
OXJIAJKJAIOIIEH KUAKOCTHU C AIEKTPONPUBOLOM. Bee DobIne MosBIIsAeTCS
aBTOMOOIUIEH, TEMIIEPATY PHEIM PEKIMOM JIBUTATEIECH KOTOPLIX YIIPABJISIOT
KOMIILEOTEpEI. B nBurarene aromoomwiss New Range Rover, Hanpumep,
IICIIOJIB3Y €TCS TEPMOCTAT, COSAUHEHHBII C 3JIEKTPOHHLIM OIIOKOM YIIpaBIE€HIS
nBUrateieM. KOMIIBIOTEP aHAIM3UPYET CUTHAILL, [IOCTYIIAIOIUE OT
TeMIIepaTyPHBIX JAaTUHKOB, YCTAaHOBIEHHBIX B paJiaTOpe U pyOalike oXJIakIeHII,
1 YIIpaBIIET CIEINAlIbHBEIM HarpeBATEIEM B TEPMOCTATE, KOTOPHIN YCKOPSET €T0
cpabateiBaHne. OUeHbL HEOJIArONPMATHBIM JJIS JOJITOBEUYHOCTH JIBUTATEIId
PEXKUMOM SBJLIETCS €I0 MY CK IIPU OTPUIIATEILHEIX TeMIlepaTypax. JIi1
obecrieueHns NoJorpeBa JBUTATENIS UCIIONIB3YIOT IPedIyCKOBRIE ITOJOTPERATEIIN.
B Taxkux nogorpeBaTeisX UCIIOJIB3YIOTCA CIEIalIbHbIE KOTJIBI, COSIUHEHHEIE C
pyOam Kol CICTEMEI OXJIaxKAeHI. JKIIKOCTh HarpeBaeTCs MIPU CrOpaHIU
aBTOMOOIJILHOTO TOIIJIMBA B KaMepe cropaHusd koTia. Hamboee coReplieHHBIE
IIpEeAITy CKOBLIE IIOJOrpeRaTEIN pabOTarOT aBTOMATHUYECKH, a BOJUTEIIIO
JIOCTATOYHO YCTAaHOBUTEL C IIOMOIIBIO TallIMepa BpeMs BKIIFOUEHUS I10JOTPEBATEIIA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 7. YcraHoBKka rugpaBIndecKoil My (PTEI B IIPUBOJE€ BEHTUISITOpa: 1| — Ball
IIpUBOJAAa BEHTUIIATOpA, 2, 6 — caJbHUKU (MaHKETHI ), 3 — raiika Baja, 4 —
CTOIIOpHAs Imalidba; 5 — BTYIIKa caJlbHHUKa, / — pabouee Koleco;, 8 —
rugpoMy gpra; 9 — xopmyc BeHTHisITopa;, 10 — kxphIlka;, 11 — yIIoTHUTEIbHOE
KOJbIO, 12 — xopmyc neurpudyru; 13 — maiida; 14 — MacnonpoBo HEIIT OOIT;
15 — noAmMMIIHNK CKOJLKEHHIS

B HEKOTOpPHBIX CTpaHaX ¢ XOJIOJHEIM KJIIMaTOM IITNPOKO HCIIOJIB3Y €TCs
II0JIOTPEB KIAKOCTH B CUCTEME OXJIaXkKI€HIS JBUTAaTEIIS C IIOMOIIBIO HEOOIbIITIX
TepMoaJIeKTpuuecknux Harperateneii (TOHOB), BMOHTUPOBAHHBIX B pyOalIKy
oxnaxjaeHusd. [Ipn nocTaHOBKe aBTOMOOIUISA Ha JJIINTEILHYK CTOSHKY B XOJIOLHOE
BpeMsI rojja BOAUTENN IIOAKIIFOYAIOT TaKNe HarpeBaTelN K JIEKTPOPO3eTKaM,
IMEIONIIMCS B rapaax I Ha aBTOMOOIIILHEIX CTOSHKAX.

3. HPHHHHH pﬂﬁﬂThl CHCTCMbI BO3AYIHIHOI'O OXJIAKACHH S

B aBurarensx ¢ Bo3Jy IIHBIM OXJIaXIeHIEeM JJII 00eCIIeUeHIsT HOPMaJIbHOIO
TEILIOBOTO COCTOSHIA JIBUraTEI IIOIIAAN HAPY )KHBIX IIOBEPXHOCTEN IT'OJIOBOK 1
IIJINHAPOB Y BEIINUNBAIOT Iy TEM HX opeOpeHusa. OT MOBEpXHOCTU OpeOpeHN
TEILIO, IIOCTY HAKOIee K HEM OT CTEHOK KaMephl CTOPaHUs 1 CTEHOK IIJINHIpPA,
OTBOJUTCS OXJIaXJArOI[IM IIOTOKOM BO3QyXa.

[TonmoXUTeNBEHEIMH OCOOEHHOCTSMHU CHUCTEMBI BO3IY IITHOT'O OXJIAaXECHUS SIBJITFOTCS
HECJIOKHOE 00CIIyKIBaHIE, HAAESKHOCTh B AKCIUTyaTaI[IN, MEHBIIHII II0

CPAaBHEHUIO C CUCTEMOIT KUAKOCTHOTO OXJIAXKIEHUA BEeC U IPOCTOTa KOHCTPY KITUH,
YVIpPOIIEHNEe SKCIUTyaTalllil JBUTraTeIsd B O€3BOAHEIX palloHaX, a TaKiKe yCTpaHEHUe

OIIaCHOCTHBaMCDaadH A BOJBI B Pa/I1aTOPC I Oamke ABHI'ATCIIA (B CIIVHAC
SANEKTPOHHOW NOANACKLIO p p py ( Hy

CepmpAdIQIHEHIEL 112 BOJTOU h HP L HIS KITX TCMIIEPAaTypax.
Pranenens WeOTTST TOMY MEHTET Y (D PEKTUBHOT'O U PABHOMEPHOTO OXJIAXKAECHUA IIPU

MIHIIMAaJIbHOII 3aTpaTC MOITHOCTI B JABHI'ATCJIAX C BO3JYIIHBIM OXJI4AX/CHIICM
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IPUMEHSEOT e (JIEKTOPHRI. J[epIeKTOpEl MPEACTARIMIOT COO0I HAIIPaBIISEOIIIE
YCTPOIICTRA I II04aUll OXJIaXK JAIOIIEro IIOTOKa BO3QyXa K OpeOpeHHBIM
[IOBEPXHOCTSIM C OIpeAeII€eHHEIMU CKOPOCTHLIO M HaIIpaBJIEHUEM.

Puc. 8.Cxema cucTeMbl BO3AYINIHOTO OXJIAXKICHUSA: 1 — BEHTUIISITOP, 2 - JAe(IeKTop

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCBLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AneucaHﬂ@HHcﬂH pEHﬂMEHﬂYﬂMDﬁ ﬂHTEpﬂTyphl

l1lepeueHb 0CHOBHOM JIUTEPATYPbI
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1. ArromoOunbHele Apurarenn: yueonuk / (M.I'. IIlarpoB, K.A. Mopo3zos,
N.B. AnekceeB u ap.) lloxg pex. M.I'. IllaTtpora. — 2-e m3i., ucmp. M.:
Axagemns, 2011 — 464 c.; w1 — (Bricmee oOpazoBanue. TpancmopT).— Ha
yueOHuke rpud; Jlom YMO. — bubnuorp.; c. 458.

IlepeyeHs A0MOJHHUTENBLHON JIUTEPATYPHI:
1. Baxnamor B.K. Teopus u KOHCTpY KIS aBTOMOOIJII U ABUraTelIsd. Y UeOHUK
/ B.K. BaximamoB. — 6 e uzg. — M.: 1] «Axagemmssy, 2007. —816 c.
2. HMBanoB A.M., ConniuieB A .H., I'aeBckuit B.B. un ap. OCHOBEl KOHCTpY K1
apromooma. — M: OO0 «KHmxHOoe n3gaTenbCcTBO «3a pynem», 2012, — 336
C.

IlepeueHs pecypcoB HMH(pOpPMALIMOHHO-TEJIEKKOMYHHKALIHOHHON CETH
«IIHTepHeT», HE00XOAUMBIX /I8 0CBOEHUA JUCLHILIHHDbI
1. OnextpoHHO-OMONMMoTeuHad cuctrema IPRbooks
2. DOnexTpoHHas OMOIMOTEUHasl CHUCTEMa « YHHBEpPCHUTETCKas OMOJIMoTeKa on-
line»
3. DOJIexTpoHHO-OMOIMmoTeyHasd cucteMa JlaHb

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

TEMUAHUCTEPCTBO HAYRI'Y BLICLHIETO OFPA3OBAHUS POCCUMCKOU OEJAEPAIIMU
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OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBLPA3OBATEJIBHOE
YUPEXJAEHUE BBICHIEI'O OBPA3OBAHNW
«CEBEPO-KABKA3CKHWHU ®EJAEPAJIBHBEIM YHHUBEPCHUTET»

[Iaruropcxedt HHCTHTYT (rman) CKOY

MeToanueckue yKazaHusi

IO OpPra’Hmus3allHH CaMOCTOAT eJIbHOH pﬂﬁﬂTH
10 JUCIHIUIHHE « CHJI0BbIe arperartbl»
1A CTYACHTOB HAITpaBJICHITA ITOAI'OTOBKH

23.03.03 Dxcuryaranu s TPAHCHOPTHO-TEXHOJIOTHYECKHX MANIHH H KOMILIEKCOB

[Iaruropck, 2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLKO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToamyuecKie VKa3aHHS H 3aJaHHs JUIS BBIIIOIMHEHHS CaMOCTOSITEIIEHOH PaloThH
CTYJEHTAaMH 10 JTHCIHUIUINHE « CHIIOBBIE arperaThl» IT0 HAITPABIIEHHIO ITOATOTOBKH OaKalIaBPOB:
23.03.03 Dkcruryaraiis TPaHCIIOPTHO-TEXHOIOIHYECKHX MaIllMH H KOMIIJIEKCOB

Metoamyeckoe I1moco0He COMEPNKHUT BeCh HEOOXOIMMBIN MATepHall JUIS BBIITOITHEHIS
CaMOCTOSITEIILHOH PalOoTHI IO AUCIIHIUIHHE « CHIIOBBIE arPETAThIY.

B maHHOM METOMHUYECKOM ITOCOOHH ITPHBEIEHBI TeMBI H BOIIPOCHI IS CaMOCTOSATEIIBHOIO
H3YUEHHS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

1.00mas XxapaKkTepHCTHKA CaMOCT OATEIbHOH Pad0ThI CTYAEHTA
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CaMocTogTelIbHasg padora — 3TO BHJ YUEOHOH AESTEIBHOCTH, BBIITOIHSIEMBIH YUYAIIHMCS
0e3 HEMNOCPEACTBEHHOIO KOHTAKTa C IIperojJaBaTeleM MM VYIIPABISEMBIH IIPelogaBaTelIeEM
OIIOCPEMOBAHO Yepe3 CIlelHalbHble YUeOHBIE MaTepHalIbl, HEOTheMIIeMOe 00s3aTeIbHOE 3BEHO
Iporecca OOYUYeHHSL, IpeAyCMaTpPHBAIOIIEe MPEXKAE BCEr0 HHANBHAYAIbHYIO PaboTy YUAIIHXCS
B COOTBETCTBHH C YCTAaHOBKOMH ITpeltofaBaTells WiIH yueOHHKa, ITporpaMMBl 00yUeHHA.

Ha coBpeMeHHOM »5Tale CcaMOCTOSTElbHYI) palboTy CTYAeHTa CIeAyeT pasdclIHTh Ha
pabory ¢ OyMa)XHBIMH MCTOYHHKAMH HH(POPMAIHH, T.e. Yy4yeOHHKaMH, MeTOIHYeCKHMH
ITOCcOOHSMH, MOHOTpa(hHAMH, KYpPHAIaMH H T.J. H 3IeKTPOHHBIMH HCTOYHHKAMH HH()OPMAIIHH,
T.€. JOCTYII K 3JIEKTPOHHBIM pecypcaM yepe3 MHTepHeT.

CerogHs CaMOCTOSTEIILHYIO padoTy CTYIAEHTa HEBO3MOKHO IIpeJCTaBHThL 0Oe3
HCIIONBb30BAaHHS HH(POPMAIHOHHOH ceTH — MHTepHeT. HeoOXOZHMOCTE HCIIOIB30BaHHSA
HTepHEeTa BOSHHKAET HE TOIBKO ITPH ITOATOTOBKE K ITPAKTHYECKHM H CEMHHAPCKHM 3aHSITHSM,
HO, B OOJIBIIIEH CTEIIEHH, ITPH HAITMCAHHH Pa3IHYHBIX HCCIIEI0BATENLCKIX H TBOPYECKHX PadoT.
MHorHe coBpeMeHHBIe MOHOI'pa(pHH, ITIepHOAHYECKHE KYPHAJIBI H3JaHbI TOJIBKO B 3IEKTPOHHOM
BHJIe H C HIMH MOKHO IT03HAKOMHTLCS TOILKO B MHTepHEeTe.

Ilen H 337298 CaMOCTOATEILHOIl PpadoThL: (POPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSATEILHOMY ITO3HAHHIO H O0YYEHHIO, IIOHCKY IHTepaTyphl, 0000IIeHHI0, 0(pOPMIIEHHIO H
IPeACTABIIEHHIO IIONYUYEHHBIX PE3YJIbTATOB, HX KPHTHUYECKOMY aHAIM3y, IIOMCKY HOBBIX H
HEOPJAHHAPHBIX PENIEHHH, apryMEHTHPOBAHHOMY OTCTAHBAaHMIIO CBOMX ITPEIIOKEHIIH, YMEHHI
TIOJITOTOBKH BHICTYIUIEHHI H BEJESHHS JHCKYCCHIL

KoMnereHnuu o0yuarierocs, (popMupyemMbie B pe3yJibTaTe 0CBOCHHA JHCITHILTHHDI

HanmMeHOBaHHE KOMIIET €HI[HH

Kon, dopmynmpoBka Kox, ¢popMynHpoBKa HHIAHKATOPA [TmaHHpyeMbIe pe3yIbTaThl
KOMIIETEHIHH 00yUeHH A IO JUCI[HIUTIHE

(MOZYIX0), XapaKTePH3VIOIIHE 3TAITbI
(hOpPMITPOBAHI S KOMITETEe HITHI,

HH IHKAaTOPOB
OIIK-5 CriocobeH HJI-1onks [ 'OTOBHOCTE K KOHTPOJIIO
IIPHHIMATH 3HaTb 3(pPEeKTUBHbLIE U TEXHHYECKOI' O COCTOSIHH S
000CHOBaHHEIE be3onacHble TEXHNYECKWNE | TPaHCIIOPTHHIX CPEeJICTB C
TEXHHYECKHE cpencTtBa, U TEXHONOr N HCITOIIh30BAaHHEM CPeACTB
PELIEHHS, BEIOHPATh TEXHHYECKOI' O JHATHOCTHPOBAHH S
a(p(peKTHBHBIE H
Oe30IacHbBIE
TEXHHYECKHE
CpedcTBa, H M JI-2omnics ['OTOBHOCThF K OpraHu3aliii |
TEXHOIIOTHH ITPH YMeTb NMpUHMNMaTb KOHTPOIIXO KayecTBa 51
PELICHHH 3aJa4 o®0oCHOBaHHbIE 0€30IaCHOCTH IIPOI[ECCOB
IIPO(ECCHOHAIBHOH | TEXHUNYEeCKMe peLleHns, CEpBHCA, TTapaMeTPOB
JeSATEIbHOCTH BbiOMpaTb spPEKTNBHBLIE | TEXHOIOTHYECKHX IIPOIECCOB C
n Be3onacHble YU4eTOM TpeOOBaHHH ITOTPEOHTENLS

TeXHn4YeCKkme cpedCcrtBa, 1
TEeXHOJIOTMW TP pelleHn
3ala\

[IOKYMEHT NOAN4C -
SNEKTPOHHOW n:::-nnmcb €CCOHalIbHOWU

Ceprulbukar:  2C0000043E9AB8B952205e A EHDR I OCT A

Bnangneu: llleGayxoea TaTeAHa AnexkcajpoBHa

M J1-30ms Crioco0eH aalITHPOBAaTh 51

,D,EHCTEH FereET



Bnanetb HaBblKaMu
NPUHATUA 0BOCHOBaHHbIX
TEXHNYECKNX peLleHniA
Bbibopa apPpeKTUBHBLIX U
be3onacHbIX TEXHUNYECKNX
CpeldCcTB, N TEXHOJIOT NN
npn peleHnn 3ana
NnpodeccnoHa ibHOW

AeATeJIieHOCTI.

MOJTH() HIIHPOBATh
CTIEI[HATH3HPOBAHHOE
ITPOrpaMMHOE o0ecIleueHHe,
METOALI H aJTOPHTMBI CHCTEM
HCKYCCTBEHHOI'O HHTEJUIEKTa H

MAIIHHHOLO O0y4YEeHH S B
Tpod eCCHOHAIbHOM
I EeSTEIIbHOCTH

2. I1l1aH - rpa)HK BLITOJIHEHH S CAMOCTOATEIbLHOI padoThI

Koibr CpencriBa H OO0BeM YaCOB, B TOM YHCIIE
peaTn3yeM TEXHOIIOTHH CPC KoHTaKTH Bcero
BIX B OLIEHKH as pabora
KOMITETEHIT HJI JeSTelIbHOCTH ]
- CTYIEHTOB
HIH, IIperoaBa
HHIHKATOP TeJleM
a(oB)
5 CEMECTP
OIlIK-5 CaMOCTOSMTEeNBHOE ColecemoBanme | 57,105 0.345 03.45
(MA-1; -2, | Hp3y4eHHe THTEPaTy P
1A-3) 10 TeEMaM
Ne 1-8
OIIK-5 IlogroroBka K OTYET 1.62 0,18 1.8
(114-1; -2, ITa00pPaTOPHBIM (IHChMEHHBIH)
1A-3) 3aHATHAM
HMrtoro 3a 5 ceMectp | 58,725 0.525 65,25
HUtoro | 38,725 0,525 65,25

J3.MeToanuyeckue peKOMEHIAAMNH 110 H3YYEHHIO TEOPEeTHIECKOr 0 MaTepHaJa
3.1. Buo camocmoamesibHOU padomsl: camocmoameslbHoe U3yueHue iumepamypsl
M3yyate yuyeOHYIO IUCIHMIUIHHY «CIUIOBBIE arperarbl» PeKOMEHAYETCS I10 TeMaM,
IpeABAPHTEIHFHO O3HAKOMHBIIICE C COJIEPKaHHEM KaKIOH M3 HHX B IIpOrpaMMe JTHCI[HIUTHHEI.
[Ipu TeopeTHYECKOM M3YVUEHHH JUCIHIUIMHBL CTYAEHT JOIDKEH ITOJIB30BATHCS COOTBETCTBYIOIIEH
THTepaTypoH. [IpuMepHEI IepedyeHb JTHTEPaTYPEI IIPHBEIEH B paboueH IIporpaMmMe
Jlist 6oree IIOIMHOI'O OCBOEHHS yueOHOI'O MaTepHala CTYIASHTAaM YHTAXOTCS JIEKIHH II0
BAXKHEHIIINM pazjiellaM M TeMaM Y4eOHOH JUCIPIUIMHBEL. Ha JeKIHsax u3imararorca H JeTalbHO
paccMaTpHBarOTCs  HaumbOollee  BakKHBIE  BOIIPOCKHI, COCTABIISIOINHE  TEOPETHYECKHH M
MPaKTHYeCKHH (PYHAAMEHT JHCIUIUTHHEL.
Hmozoestit npodykm: KOHCReKm JleKUU
Cpeocmea u mexHoozuu oueHku: Cobecedoesariie
Kpumepuu ouennearun: OLgHKAa «OTIIMYHO) BBICTABIISIETCS CTYIAEHTY, €CIIH B IIOITHOM
00BeMe H3YUEH KYPC JAaHHOH JHCI[HIUIHHBI M BBITIOIHEHBI IIPAKTHYECKHE 3aIaHHIS
OILleHKa «XOPOIIO» BBICTABIISIETCS CTYIAEHTY, €CIIH JOCTAaTOYHO IIOITHO
ITAHHOH JUCI[MIUIHHBI M BEITIOJIHEHEI ITPAKTHYECKIE 3aJaHHs
OIleHKa «YIOBIIETBOPHUTEIIFHO» BBICTABIIIETCS CTYIEHTY, HEIOCTAaTOYHO ECIH IIOJHO
H3YUEH KYRSoAMIHGHAMGHITUITIHEL H BBITOTHEHEI IIPAKTHYECKIE 3aJaHIT
o ECG%%@:&% ETBA?{%&@&&&J&LHG}} BBICTABILIETCS CTYIAEHTY, €CIIH OTCYTCTBYIOT 3HAHHI H

BnanendPAKTEEIC GRHG HABBUI, HQJAHHOH JHCITHIUTHHE.

H3YYeH KYypcC
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TembI 11 CAMOCT 0ATEJILHOTO H3YUCHHS:
ATbTepHATHBHBIE SHEPTETHYECKHE YCTAHOBKH aBTOMOOIUIEH
ONMeKTpHYECKHE H THOPHIHBIE SHEPreTHYECKHE YCTAaHOBKH
JIBUraTem BHYTPEHHETO CTOPaHHSI
KpHBOIIHITHO-IIATYHHEIH MEXaHH3M
["azopacrpeaenuTe IbHEIH MeXaHH3M (TPM)

CHCTEMSBI ITHTAHH S JBHT aTeJIeH

CHcTeMa CMasKH JBHTATeIen

CHCTEMBI OXTTaXJICHIS

XN B2

3.2. Buo camocmoamesnbHoOU padomsl: n0020MOEKA K 1A0OPAMOPHBIM 3 AHAMUAM

Hmoczoewstit npooykm: oTueT 110 1abopaTopHOH padoTte

Cpedcmea U mexHo02UIL OWEeHKIL. 3all[UTa OTYeTa

Kpumepuu ouenusanua: OlicHKa « OTIIMYHOY» BBICTABIISETCS CTYIEHTY, €CIIH B IIOJTHOM
00BbeMe H3YYEH KYPC JaHHOM JHUCIIIUTHHEL H BEITIOJIHEHEI Ta00paTOpHEIE 3aJaHH

OlleHKa «XOPOIIO» BEBICTABISAETCS CTYIAEHTY, €CIH JOCTAaTOYHO IIOTHO H3YYEH KYPC
ITAHHOH JHCIIHIUIHHEI H BBRITIOIHEHEI 1a00paTOPHEIE 33 JaHH

OlleHKa «YIOBJIETBOPHTEILHO» BBICTABILIETCS CTYIAEHTY, HEIOCTATOYHO, E€CIIH IIOJIIHO
H3YUYEH KYPC JaHHOH JUCIMIUIMHBI M BBIIOTHEHBI JTa00paTOPHBIE 3aaHI s

OlleHKa «HEYIOBIIETBOPHTEIILHOY» BBICTABIISIETCS CTYAEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPAKTHYECKIE HABBIKH I10 JAHHOH JTHCIHIUTHHE

4. MeToanueckne YKa3aHHA
MeToandeckie yKa3aHHS I10 BBIIIOIMHEHHIO J1a00paTOPHBIX PadoT IO AHCIMIUIMHE «CIUIOBBIE

arperaTel», HaIlpaBIIeHHMSI TMOAroroBKH 23.03.03 - DOKcIUTyaTalus  TPaHCIIOPTHO-
TEXHOJIOTHYECKHX MAIIHH H KOMIUIEKCOB.

S.MeroquuyecKHe YKA3AHHA M0 MOATOTOBKE K K3aMeHY

[Iporeqypa IIPOBEACHI 3K3aMeHAa OCYILECTBIISETCS B COOTBETCTBHH C [lomokeHmeM o
ITPOBEJIEHHH TEKYILETO KOHTPOIS YCIIEBAEMOCTH M ITPOMEXKYTOUYHOH aTTeCTallMH OOYYAROIIIXCS I10
00pa3oBaTelIbHBIM IIPOrpaMMaM BRICIIETO 00pa3oBaHHI B CKDY.

B sK3aMeHalMOHHBIN OMIIET BKIIFOYAOTCS TPH BOITPOca (OHH BOIMPOC JIIS IIPOBEPKH 3HAHHI H
JIBa BOIMpOCa JIIS IIPOBEPKH YMEHHI H HaBBIKOB CTYJICHTA).

JI1S TTOATOTOBKH 110 OHIIETY OTBOAMTECS 30 MHHYT.

[Ipu IOArOTOBKE K OTBETY CTYIAEHTY IIPEIOCTABIISIETCS ITPABO ITONB30BAHMS CITPABOYHBIMIL
TaOIIIaAMI

[ Ipu mmpoBepke 11adopaTOpPHOro 3aJaHIsL, OIIEHUBAFOT CSL.

- 3HaHIe ITapaMeTpa;

- TIOCTIEAOBATEIILHOCTh M PAL[HOHATIGHOCTH BRITTOITHEHH .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CnHcoK peKoMeHIyeMOl JIHTePATYPbI
IlepeyeHb OCHOBHOM JIMT €PATYPhI
1. ABTOoMOGHILHBIE NBHraTenH: yueOHHK / (M.I'. IllaTtpoB, K.A. Mopo3oB, U.B. AnekceeB u
ap.) Iloxg pex. M.I'. IllatpoBa. — 2-e m3x., Herp. M.: Axagemms, 2011 — 464 c.;, w1 —
(Bricmiee o6pazoBanme. TpaHcopT).— Ha yueGHuke rpud; Hom. YMO. — Bubmiorp.; c.
458.

IlepedeHb JOIMOJTHATEIBHOR JIMT €PATYPHIL:
1. BaxmamoB B.K. TeopHs M KOHCTPYKIHS aBTOMOOHIA H JABHrarensd. Y4eOHHK / B.K.
Baxmamop. — 6 e m3g. — M.: U1 «Axagemitsa», 2007. — 816 c.
2. Heanor A.M., ComHieB A.H., I'aeeckuii B.B. 1 ap. OCHOBBEI KOHCTPYKIIHH aBTOMOOHIIS.
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