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BBepeHue

MeToanyeckne ykasaHust npegHasHavyeHbl Ang npenogasaTtenen u HanpaBeHbl Ha
obecneyeHne BbICOKOro YPOBHA OpraHM3aLmMm u NpoBeAeHNS NPaKTUYECKMX 3aHATUN.

[aHHble MeToOuYecKMe yKasaHWA SABMNSAIOTCA  UHCTPYKTUBHBIM - JOKYMEHTOM
npenogasatens npu opraHuM3auumn npakTMYEeCKUX 3aHATUIA, B TOM YuCrie C NPUMEHEeHneM
obaszatenbHoro gokymeHta YMK «Metogmyeckne ykasaHMs NO  BbIMOSHEHMIO
NpakTUYEeCKNX 3agaHun (ansa obyyaroLwmxcs)».

MeTognyeckme ykasaHuMs NO  NPOBEAEHUIO  MPAKTUYECKUX  3aHATUA  Ons
npenogaesaTtens COCTaBfeHbl B COOTBETCTBMM CO CRegylwuMy  HOPMaTUBHbIMU
AOKYMEeHTaMu:

- MNopsagok opraHusaumm M ocyLlecTBrneHnst obpasoBaTenbHON AEeATENbHOCTM MO
obpasoBaTtenbHbIM NporpaMmmamM cpegHero npodeccnoHanbHoro obpasoBaHus (C gon. m
N3M.), yTBEPXXAEHHbIN NpukaszoMm MuHuctepctea obpasoBaHunsa un Haykm PO 14.06.2013 r.
Ne 464;

- @epepanbHble rocygapcTBeHHble oOpasoBaTtesnbHble CTaHOapTbl CpeaHero
npoceccrmoHanbHOro ob6pasoBaHus NO CNeUnanbsHOCTY;

- Y4ebBHbI nnaH no crneunanbHOCTU, B KOTOPOM onpeaesnieHbl nocrnefoBaTefnibHOCTb
N3ydeHnss OUCUMUNINH, a Takke pacnpegeneHne y4ebHoro BpemMeHn n qopmM KOHTPOMS No
cemecTpam;

- paboyas nporpamma y4ebHom gucumnnnuHbl (MpogeccnoHansbHoOro Mogyns).

Pabouen nporpamMmomn npodgeccnoHanbHOro mMoayns no MOK.05.01
npegycMoTpeHO NpoBeaeHUe NPaKTUYECKNX 3aHATUN.

Llenbto npoBefeHns NpakTUYeCKNX 3aHATUN SBNSETCS 3akpenneHne TeopeTnyecknx
3HaHUN N NprMobpeTeHns HeOOXOANUMbIX NPAKTUYECKUX HABLIKOB M YMEHWI NO OTAENbHbLIM
Temam Kypca.

Hapsay ¢ ¢doopmMmMpoBaHMEM YMEHUN 1 HABbLIKOB B MPOLECCce NPakTUYECKNX 3aHATUN,
0606LatoTCs, CUCTEMATUIMPYIOTCS, YrMyBnsaTCa U KOHKPETU3MPYITCS TeopeTudeckue
3HaHWA Ha NpaKTUKe, Pa3BMBaOTCA UHTENNEKTyalNbHbIE YMEHUS.

B pesynbTaTe BbINOMHEHUS MNPAKTUYECKUX 3aHATU OOyYaloWmMnca OOMKEH B
NMOSIHOW Mepe UM YacTUYHO BrnageTh:

HaseblKamu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.1M.05.13 IM.05 BEIMOMHERIIE PAEOT 10 PAEOYEV TPOGECCUM MAWMHCT |~ £/cg
XONOAUITbHBIX YCTAHOBOK 2-10 PASPSIA :

H 5.1.01 BbINOAHEHNA cnecapHbiXx paboT HeobxoaMMbIX NPU  MOHTaxe,
aKcnnyaTauMm U peMoHTE XONnoaurbHOro o6opyaoBaHUst U CUCTEM KOHOULMOHMPOBAHNSA
BO34yXa;

H 5.1.02 BbINOMAHEHNA ra30CBapPOYHbIX PabOT HEOBXOAMMBLIX MPU MOHTaXe WU
peMOHTe XOnoAnnNbLHOro 0bopyaoBaHUS U CUCTEM KOHOULMOHUPOBAHMS BO34yXa.

H 5.2.01 BbinonHeHna pabot (nNog pyKOBOACTBOM) MO  TEXHUYECKOMY
MCMOMNb30BaHUIO U OBCMYXMBaHUIO KOMMpeccopa cornacHo TpebosaHun «[lpasun
TEXHUYECKON 3KcnryaTtaumm XOoNnoAurbHbIX YCTAaHOBOK Ha cydax pblbonpoMbICIIOBOrO
dnota Poccunckon ®egepaunny (MTI) n MHCTPYKUMA 3aBoLa U3rOTOBUTENS,

H 5.2.02 BbinonHeHna pabot (nog pyKOBOACTBOM) MO TEXHUYECKOMY
NCMONb30BaHMIO N OBCNYXMBAHNIO OXNaXKAalLWmMX YCTPOMUCTB cornacHo TpebosaHun MNTI
N UHCTPYKLMI 3aBOJa U3roToBUTENS;

H 5.2.03 BbINONHeHUss paboT (nog pPykoBOACTBOM) MO  TEXHUYECKOMY
MCnosib3oBaHMIo N 0b6CnyXnBaHUIO KOHAeHcaTopa WM BCrnoMmoratensHoro obopyaoBaHuA
cornacHo TpebosaHuio NT3 N MHCTPYKUMIK 3aBoLa U3FrOTOBUTENS,;

H 5.2.04 BegeHus xypHarna akcnnyataumum n TEXHUYECKOro 0BCNyXMBaHNA CUCTEM
KOHOWUMOHNPOBAHMSA BO34yXa, BEHTUNAUMOHHBIX, TEemnSIOHACOCHbIX W XONOAMUMbHbIX
YCTaHOBOK CPeAHEro YpoBHS CMOXHOCTN B BYMaXHOM W 31IEKTPOHHOM BUAE;

H 5.3.01 BbinonHeHua paboT (nog pyKkoBOACTBOM) MO PEMOHTY U UCMbITAHUIO
Komnpeccopa;

H 5.3.02 BbInonHeHusi paboT (nog pPyKOBOACTBOM) MO PEMOHTY W WUCMbITAHUIO
KOHOeHcaTopa;

H 5.3.03 BbINnonHeHus (No4 PYKOBOACTBOM) MO PEMOHTY W UCMbITAHUIO
oxJlaxaaroLmx YyCTPONCTB;

H 5.3.05 BbinonHeHus (NO4 PYKOBOACTBOM) MO PEMOHTY W UCMbITAHUIO
BCNoOMoraTesibHbIX YCTPONCTB, HACOCOB U CUCTEMbI TPYOONPOBOAOB;

H 5.4.01 yyactua B npoBedeHUW aHanunsa pexuMmoB paboTbl OCHOBHOMO U
BCMOMOraTefNibHOro  XOnoAunbHOro obopyaoBaHMA W CUCTEM  KOHOULMOHUPOBAHWS
BO34yXa;

H 5.4.01 HacTporkuM yYCTPOWMCTB aBTOMATUYECKOrO pPEerynvpoBaHuMst U 3aluThbl
CUCTEM  KOHOWLMOHMPOBAHWSA  BO34yXa, BEHTUNSUMOHHBIX,  TEMfOHACOCHbIX U
XOJTIOANNbHBIX YCTAHOBOK CpefHEero YpPOBHSA CIOXHOCTU ANA nogaep)KaHusi onTuMaribHbIX

n 6e3onacHbIX pexnmMmoB aKcnnyataunn nog pykoBogcTtBOM MeXaHUKa BGonee BbICOKOrO;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.1M.05.13 [IM.05 BEIMOMHERIIE PAEOT M0 PAEOUEV TPOGECCUM MALMHICT |~ orcs
XONOAUITbHBIX YCTAHOBOK 2-10 PASPSIA :

H 5.6.01 opraHuMsauum n OCYLLECTBIIEHUA MeponpuATUMA NO OXpaHe Tpyda npwu
BbINOSTHEHUN paboT no paboyen npodeccnn «MaMHUCT XONMOAWIBHBIX YCTAHOBOK 2-r0
paspsga».

YMEHUSIMU:

Y 5.01.01 noa pykoBOoACTBOM BbIMOSMHATE cnecapHble paboTbl HeobXxoanmbie npu
MOHTaXe W PEMOHTE XONOoAWNbHOro o6opyaoBaHWA W CUCTEM  KOHOULWMOHUPOBAHMUS
BO34yXa;

Y 5.01.02 nog pykoBOACTBOM BbIMOMHATL ra3oCcBapoyHble paboTbl Heobxoanmble
NPy MOHTaXe U pPeMOHTEe XONOoAWUNbHOro 0bopyaoBaHUS M CUCTEM KOHOULWMOHUPOBAHMUS
BO3ayXa;

Y 5.01.03 nogbupatb crnecapHble MHCTPYMEHTbI, HeOBXoanMbIE NPWU 3KCNyaTauum
W perynyupoBaHUM  CUCTEM  KOHOWUMOHWPOBAHUS  BO3AdyXa,  BEHTUSSALUWOHHbIX,
TENSIOHACOCHbIX N XOJNOAUSbHbIX YCTAHOBOK CPeAHEro YPOBHS CIOXHOCTY;

Y 5.02.01 nog pykoBOACTBOM BbIMOMHATL paboTbl (Nog pPyKoBOACTBOM) MO
TEXHUYECKOMY MCMNOSIb30BaHUIO U OBCNYyXMBaHMIO KOMMpeccopa corfnacHo TpeboBaHuK
«lMpaBun  TexXHMYECKOW  3KcnnyaTaumMm  XONOAWSMbHbIX ~ YCTAHOBOK  Ha  cydax
pblbonpombicnoBoro ¢rnota Poccuinckon depepauuny» (MT3) M MHCTPyKUMA 3aBoaa
N3roToBUTENS;

Y 5.02.02 nog pPYyKOBOACTBOM BbIMOMAHATE paboTbl MO TEXHUYECKOMY
NCMNONb30BaHMIO N 0BCNYXMBAHMUIO OXNaXKAarLmMX YCTPOMUCTB cornacHo TpebosaHun MNTI
N UHCTPYKLMI 3aBOJa U3roTOBUTENS;

Y 5.02.03 noa pykOBOACTBOM BbINOSHATL PaboTbl MO TEXHUYECKOMY MCMNOSIb30BAHUIO U
oOCnyXuBaHUKO  KOHAEHcaTtopa W BCNOMOratenbHOro  obopyaoBaHUS  COrfacHo
TpeboBaHutio MNT3I 1 NHCTPYKUMIA 3aBOAA M3rOTOBUTENS.

Y 5.02.04 cobniogatb npaBuna TeEXHMKM ©Oe30MacHOCTM, OXpaHbl Tpyaa WU
aKosiormyeckon 6e3onacHOCTM Npu aKcnayaTtaumm CUCTEM KOHOULMOHMPOBAHUA BO34yXa,
BEHTUNALMOHHBIX, TEMNSIOHACOCHbIX W  XONOAMUSbHbIX YCTAHOBOK CpefHero YpoBHSA
CINOXHOCTW;

Y 5.02.05 BecTu XypHan aKcnfnyaTauum u TeXHUYecKoro obCnyXmBaHUs CUCTEM
KOHOVMLUMOHNPOBAHUA BO34yXa, BEHTUMSALUMOHHbBIX, TEMnSOHACOCHbIX W XONOAUSNbHbBIX
YCTaHOBOK CpeHEero YpOBHS CITIOXXHOCTM B ByMaXkHOM 1 3fIEKTPOHHOM BUAE.

Y 5.03.01 nog pykoBOACTBOM BbINOMHATL PabOTbl MO PEMOHTY M MUCMbITAHUIO
Komnpeccopa;

Y 5.03.02 nog pykOBOACTBOM BbIMOMHATE MO PEMOHTY U UCNbITAHUIO KOHAEHCATOPa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»
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XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA C.7/53

Y 5.03.03 nog pyKoBOACTBOM BbIMOMHATL MO PEMOHTY U UCMbITAHUIO OXJTaX4atoLwmnx
YCTPOWCTB;

Y 5.03.04 nog pykoBOOACTBOM BbIMOMHATE MO  PEMOHTY W UCMNbITAHUIO
BCNOMoraTesibHbIX YCTPONCTB, HACOCOB U CUCTEMbI TPYOONPOBOAOB.

Y 5.04.01 npoBoAUTb aHanmM3 pexmmoB paboTbl OCHOBHOrO M BCMOMOraTenbHOro
XonogunbHoro o6opygoBaHNSA 1 CUCTEM KOHAMLMOHMPOBaHNA BO34yXa.

Y 5.05.01 HacTpauBaTb YCTPOMCTBA aBTOMAaTUYECKOW 3alUUTbl U pPerynupoBaHus
CUCTEM  KOHOWUMOHWPOBaHUS  BO34yXa, BEHTUMSAUMOHHBLIX,  TEMnfOHACOCHbIX U
XONOAUIbHbIX YCTAHOBOK CPeAHEro YpOBHSA CMOXHOCTU ANS NOAAEepXaHUA ONTUMarbHbIX
n 6e3onacHbIX PeXMMOB 3KChryaTaumm nog PyKOBOACTBOM MexaHuka 6oriee BbICOKOro
paspsaa;

Y 5.06.01 opraHn3oBbIBaTb U OCYLLECTBATbE MEPOMNPUATUA NO OXpaHe Tpyaa npu
BbINONHEHUM pabot no pabouen npodeccmn «MalMHUCT XONOAUIbHbLIX YCTAHOBOK 2-T0
paspsga».

3HaHUSMU:

3 5.01.01 Buabl cnecapHbiXx paboT HeobGXOAUMBLIX MPU MOHTaXE W PEMOHTE
X0noaunbHOro obopyaoBaHNS U CUCTEM KOHOULMOHUPOBAHWS BO34YXa;

3 5.01.02 rasocBapoyHble paboTbl HeoOXoauMble MNPU MOHTaXe W PEMOHTE
X0S1I0AnNBHOro 060pyaoBaHUS U CUCTEM KOHOVULMOHUPOBAHNSA BO34yXa;

3 5.01.03 obopymoBaHMe W WHCTPYMEHTbI, HeobGXogumble [AOns1 BbINOSTHEHUS
crnecapHbIX U ra30CBapOYHbIX paboT;

3 5.01.04 npaBuna TexHWkM ©6e30MacHOCTM U noXapHouM ©e3onacHOCTU npwu
BbIMOSIHEHNN CriecapHbIX paboT M ra3ocBapOYHbIX PaboT.

3 5.02.01 ocHOBbI XONOAUMNBHOW TEXHUKN, TEPMOLMHAMUKN, TEOPUN TENNO0OMEHa,
ANEKTPOTEXHUKN N aBTOMAaTU3aLUu;

3 5.02.02 HasHauveHve, npuHUMN paboTbl U yCTPOMCTBO 0OOpPyaOBaHUS cUCTEM
KOHOVLUMOHNPOBAHUA BO34yXa, BEHTUMNALUMOHHbLIX, TEMMOHACOCHBIX W XOSTIOAUSbHbBIX
YCTaHOBOK CpeHero YpOBHS CITOXHOCTH,

3 5.02.03 pexmmbl paboTbl XONOAWIbHbIX YCTAHOBOK PasfnyHbIX TUMOB;

3 5.02.04 ycnoBHble 0003Ha4YeHMs1 B MpUMHUMAMANBHBIX WM (PYHKUMOHAmMbHbIX
rTMOpaBANYecKMX N JNEKTPUYECcKUX  cxemax WM GopMynbl  Ans  pacyeTa
NPOU3BOAUTENBHOCTM N NOTPEBNAEMON MOLLHOCTU CUCTEM KOHAMLMOHMPOBaHMSA BO34yXxa,
BEHTUNALMOHHBIX, TEemnsIOHAaCOCHbIX W  XONOAMUSbHbIX YCTAHOBOK CpedHero YpoBHSA
CINOXHOCTW,;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA C.8/53

3 5.02.05 Buabl 1 cBOMCTBA XNagareHToB;

BMAbI 1 COpTa NPUMEHSIEMbIX CMa304HbIX MaTepuarnos;

3 5.02.06 cnocobbl onpeaeneHus yTeukn pasnUyHbIX XNnagareHToB U NOpsifoK
OMNOBELLEHMSA NEePCOHana;

3 5.02.07 HOpMaTMBHO-TEXHMYECKNE OOKYMEHTbI U npodheccnoHanbHble TEPMUHBI,
OTHOCALUMECSA K JKCMyaTauunm CUCTEM KOHOULMOHUPOBAHUS BO3AyXa, BEHTUMNSALMOHHbIX,
TENNOHACOCHbIX N XOSNOAWIBbHbIX YCTAHOBOK CPEeAHEro YPOBHS CIOXHOCTU;

3 5.02.08 npaBuna 3anofiHEHUs1 >KypHana aKchnnyatauum W  TeXHUYECKOro
06CcnyXMBaHUsa CUCTEM KOHOMUMOHUPOBAHUSA BO34yXa, BEHTUNSALMOHHLIX, TEMSOHACOCHbIX
N XONOAuIbHbIX YCTAHOBOK CPEeAHEro YPOBHS CHOXHOCTU B OYMa)XHOM W 3MEKTPOHHOM
Buae;

3 5.02.09 cxeMbl pacnonoxeHus TpybonpoBoaoB, apmaTypbl;

3 5.02.10 nopsaaoK BKMHOYEHUSA U BbIKMIOYEHNSA SNEKTPONPUBOOOB XONOAMIbHbIX
YCTAHOBOK MU CUCTEM KOHANLMOHNPOBAHUS BO3AyXa.

3 5.02.11 Ha3Ha4eHue 1 NpaBuna NPMMEHeHNsa cpeacTB UHOMBUAYANbHOM 3alUnThI,
NOXapoTYyLIEHNA W MepBOM NOMOLWM MOCTpagaBWMM B peaynbTaTte aBapun unm
HapyLeHns1 TeEXHUKM Be3onacHOCTM, B TOM 4YuUChe Npu OTpaBMNEHUAX XragareHToM Wnm
nopaxxeHnn UM Yacten Tena v rnas;

3 5.02.12 npaBuna oxpaHbl Tpyga WM OCHOBbI 3KOMOrMYeckon ©6e30nacHoOCTH,
HeobxoauMmble npwm aKcnnyaTtauum cucTem KOHOVLMOHMPOBAHNSA BO34yXxa,
BEHTUNALMOHHBIX, TEMNSIOHACOCHbIX W  XONOAWSbHbIX YCTAHOBOK CPedHEro YpOBHSA
CINOXHOCTH;

3 5.03.01 cnocobbl npegynpexaeHuss U yCcTpaHeHUss HeucnpasHocTen B paboTe
XONoauIbHOM YCTaHOBKN U CUCTEM KOHAULMOHMPOBAaHWS BO34yXa;

3 5.03.02 TEexHOMorm pPemMOHTa OCHOBHbIX MEXaHU3MOB W Y3f0B XONOAUSBbHOMO
o6opyaoBaHUSA 1 CUCTEM KOHOULMOHUPOBAHWS BO34yXa;

3 5.03.03 nopsigok mcnbiTaHna TpybonNpoBOAOB M XONOAMIBHOTO 0BOPYAOBaHUA U
CUCTEM KOHOMLMNOHNPOBAHMSA BO34yXa Ha NPOYHOCTb U NITIOTHOCTb;

3 5.03.04 npaBuna NpUemMKM 1 UCMNbITAHUS XONOAUITBHOrO 060PYAOBAHMA U CUCTEM
KOHONLMOHNPOBaHMS BO3yXa Nocre peMOoHTa;

3 5.03.05 nopsgok ocBMAETENbCTBOBAHUS XOSO4MBHONO 000OpYAOBaHUS U CUCTEM

KOHOUMUMNOHNPOBAHUA BO34yXa,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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3 5.03.06 npaBuna oxpaHbl Tpyda U OKpyXatoLlen cpeabl, cobnogeHne KoTopbIX
Heob6XoAMMO Mpu PEMOHTE CUCTEM KOHAWUMOHMPOBAHUSA BO34yXa, BEHTUSSILUNOHHBIX,
TENSIOHACOCHbIX N XONOAWSbHbIX YCTAHOBOK CPEAHEr0 YPOBHS CIOXHOCTH.

3 5.04.01 napameTpbl HOpManbHOW W NpeaenbHO AONYCTUMOWM U aBapUNHOWN
paboTbl X0noAMnbHOro 06opyaoBaHUSA U CUCTEM KOHAMLMOHUPOBAHNA BO34yXa.

3 5.05.01 cxemy pacnonoxeHnss NpuboOpoB aBTOMATUYECKOrO PErynmpoBaHvs U
KOHTPOSbHO-N3MepUTENbHbLIX NPUBOPOB;

3 5.05.02 KOHCTPYKUUKN 1 NPMHUMN OENCTBUSA YCTPOWUCTB U CPeacTB aBToMaTM3aumm
XONOAUIbHbIX YCTAHOBOK M CUCTEM KOHAMLIMOHMPOBAHNA BO3aYyXa;

3 5.05.03 npuHUMMbI HACTPOMKM YCTPOMCTB W CPeacTts  aBToMaTM3aumm
XONOAUIbHbIX YCTAHOBOK M CUCTEM KOHAMLMOHMPOBAHNSA BO3AyXa, a Takke napameTpbl UX
cpabaTbiBaHUS;

3 5.06.01 meponpmaTna No oxpaHe TpyAda Npu BbINONHEHMM paboT no paboyen
npoceccumn «MawmHUCT XONOANSBbHbLIX YCTAaHOBOK 2-r0 paspsiaar.

BbinonHeHne 3agaHnii Ha NpaKTUYeCKUX 3aHATUAX crnocobcTByeT hopMmnpoBaHmLo
y obyyatomxcs:

obwux u rnpogheccuoHarnbHbIX KOMIemeHyud

Koa HaumeHoBaHue pe3ynbTaTa o6y4eHus

MK 5.1 BbINONHATE OCHOBHbIE CriecapHble U ra3ocBapoyHble paboTbl HEOOXOAMMbIE MPU MOHTaXe U
peMoHTe xonogunbHoro obopyaoBaHms 1 CUCTEM KOHAWLMOHMPOBaHUA BO3ayxa.

MK 5.2 Y4yacTtBoBaTb B TEXHWYECKOM MCMONb30BaHUN 1 OBCNY>XMBaHUN XONOAWUMBLHOrO 060pyAoBaHNS U
CUCTEM KOHAMLIMOHMPOBAHWS BO3yXa.

MK 5.3 YyactBoBaTb B MpoBeAeHun PEMOHTa  XOMOAUITLHOTO obopygoBaHMs U CUCTEM
KOHAWLMOHMPOBAHWS BO3yXa U UCMbITAHWUI NOCcrne peMoHTa.

MK 5.4 Y4yacTBoBaTb B NPOBEAEHUN aHanu3a pexmMoB paboTbl XxonoaunbHOro obopyaoBaHMs U CUCTEM
KOHAWLMOHMPOBAHWS BO3yXa.

MK 5.5 MpoBoguTe paboTbl MO HACTpoWke YCTPOWCTB W CPEACTB aBTOMaTtu3auuu XOonoaunbHOro
060pyaoBaHNS U CUCTEM KOHOAWLIMOHUPOBAHMS BO34yXa.

MK 5.6 OpraHm:j,oablaaTb N OCYLLECTBNSATb MeponpuaTUS MO OXpaHe Tpyda Mnpu BbINOAHEHWW paboT no
paboyer npodeccumn «MalMHUCT XONOAWMbHbBIX YCTAHOBOK 2-ro pa3psiga.

B pe3ynbTtaTte BbINMOJTHEHUA NMPAKTUYECKUX 3aHATUN \ o6yqarom,|/|xcq q.)OpMI/lpyPOTCFI

cneagywuwme NIMYHOCTHbIE pe3yfibTaTbl:

Kod HaumeHosaHue NTU4HOCMHbIX pe3y/ibmamos

JIP 2 MposBRsalWMA  akKTUBHYIO PaXOAHCKYK0 MNO3WLUNUI0, OEMOHCTPUPYHOLLNI
NPUBEPXEHHOCTb MPUHUMMNAM YeCTHOCTW, MNOPALOYHOCTU, OTKPbITOCTH,
9KOHOMMYECKN  aKTUBHbIM W y4yacTBYWOLWMUA B  CTyOEHYECKOM U
TeppuTopuanbHOM  camMoyrnpasfeHMn, B TOM 4YUCIle Ha  YCNOBUAX
nobpoBonbyecTBa, NPOAYKTUBHO B3aMMOLEWCTBYIOLWMN U yYacTBYHOLUN B
AEeATENbHOCTM 0BLECTBEHHbLIX OPraHn3aLumn.

JIP 3 Cobnoparownm HOPMblI npasonopsigka, cneayoLwmn maeanam
rpaxgaHckoro obuwiectBa, obecneyeHna 6Ge3onacHocTn, npaeB u ceBobop
rpaxgaH Poccun.  JlosnbHblIM K yCT@HOBKaM U NPOSIBIIEHUSM
npeacraBUTeNen CyokynbTyp, OTANYAKOLWNA UX OT FPYNn ¢ AECTPYKTUBHbLIM U

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OeBUaHTHbIM noeegeHmneMm. ﬂ,eMOHCTpMpleU.lMVI HenpuaTtmne n

npeaynpexaarLuUni coumanbHO onacHoe NoBeAeHUE OKPYKatoLLMX

1P 4

MposiBrsilOWMA U OEMOHCTPUPYIOLLMIA  yBaKeHMEe K NoasMm  Tpyaa,
OCO3HaWWMA  LUEeHHOCTb  cobcTBeHHoro  Tpyda. Crpemawmnca K
dOpPMUPOBAHNIO B CETEBOM cCpede JMYHOCTHO M NpPOdeCcCUOoHanbHOro
KOHCTPYKTUBHOIO «UMdpPOBOro cnegay.

ne 13

[OTOBbLIN  COOTBETCTBOBATbL OXWAaHUAM  paboTogatenen: aKTUBHbIN,
NPOEKTHO-MbICNALLMNA, 3P PEKTUBHO B3aUMOLENCTBYHOLLMI "
COTpyAHMYaoLWmm C KONIEKTUBOM, OCO3HaHHO BbIMOMHSAOLLNIA
npodpeccnoHanbHble  TpeboBaHWsl,  OTBETCTBEHHbIA,  MYHKTyalbHbIN,
ANCUNNIIMHUPOBAHHbIN, TpyaonoomsbIn, KpUTUYECKN MbICIALLNNA,
AEMOHCTPUPYIOLLMA NPOdIECCUOHANBbHYH XXU3HECTOMKOCTb

ne 15

["oTOBBIN K NPOheCcCMOHaNbHON KOHKYPEHLMN N KOHCTPYKTUBHOW peakumnn Ha
KPUTUKY.

ne 17

CopencTBylowmMin nogaepXXaHuio npectmxa csoen npodeccum, oTpacnm u
oOpas3oBaTenbHOM OpraHn3auunu.

ne 18

MpuHmatoLwmnn uenm " 3aga4un Hay4YHO-TEXHOSOrM4YeCcKoro,
9KOHOMMYECKOro, WHPOPMALMOHHOIO W  COLMOKYSNbTYPHOIrO  pasBuTUS
Poccuun, rotoBbi pabotaTb Ha X AOCTUKEHNE.

ne 19

YnpasnsoLwmn COBCTBEHHbLIM npodgeCccnoHanbHbIM pasBUTUEM,
pednekCMBHO OLEHMBAKOWMIA CODCTBEHHbIN XXU3HEHHbBIN OMbIT, KpUTEPUN
NNYHOW YCMNELLUHOCTU, NPU3HAKLWMA LLEHHOCTb HENPEpPbIBHOro 06pa3oBaHus.

ne 21

CamMoCToATENbHBLIN U OTBETCTBEHHbIN B MNPUHATUMM pPELUEHMA BO BCEX
chepax CBOeN [OeATEeNbHOCTWU, FOTOBbLIN K WCMOMHEHUIO pas3HOObpasHbIX
coumanbHbIX  ponen, BocTpeboBaHHbIX ©Ou3HecoM, o0OOWECTBOM WU
rocygapCcTBoMm

nP 25

OMPPeKTNBHO  B3aMMOOEWCTBYHOLWMIA C  KONneramu, pPyKoBOACTBOM,
KNUeHTaMn, peanusyrLlmnmn TakTUKy COTpYaHUYEeCTBa B KOMaHae.

ne 27

BoinonHsaowmin tpeboBaHna OeNCTBYIOLWEro 3akoHO4ATENbCTBA, NpaBusl U
NOSIOXXEHNN BHYTPEHHEN AOKYMEHTAUUM OpraHmM3aumnmn B NosIHOM obbeme.

nP 28

[106pOCOBECTHLIN, COOTBETCTBYIOLLMA BbICOKMM CTaHAapTam OU3HEeC-3TUKK
M CNOCOOCTBYIOLIMA paspeLleHnto SABHbIX W CKPbITbIX  KOH(IMKTOB
WHTEPECOB, BO3HUKAKOLWNX B pe3ynbTaTe B3aMMHOIMO BIWUSHUSA FIMYHOW W
npodeccnoHanbHon peatenbHocTn. Oco3HalWmui OTBETCTBEHHOCTb 3a
nogaepxaHme MopasibHO-NCUXONOrMYeCcKoro KnmmvaTa B KOJINEKTUBE

ne 29

BoBneyeHHbIN, cnocobCTBYOLWMI NPOABMXEHUIO NonoXntefbHou
penyTtauum opraHmsaunm

ne 30

CnocobHbIn Npeobpa3oBbiBaTh U OLEHMBATb MHpOPMALIMIO B COOTBETCTBUM
C npodpeccroHanbHbIMM HOPMaMuy U LLEHHOCTSIMM

ne 31

OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMpPaTh TUMNOBbLIE METOAbI
M cnocobbl BbINOMHEHNA NPOdECCUOHANbHBLIX 3adad, OUEeHMBaTb UX
9O PEKTUBHOCTb U KA4YECTBO.

Mepen npoBeaeHMEM NPaKTUYECKMX 3aHATUIA obyYatolmnecs 06s3aHbl NpopaboTaTh
COOTBETCTBYHOLLMI MaTepuar, YSCHUTb LefNb 3aHATUSI, 03HAKOMUTLCS C COAEPXKaHMEM U

nocnegoBaTesibHOCTbIO €ro npoBeaeHud, a npenogaBatesrib MpPoBEPUTb UX 3HAHUA U

FOTOBHOCTb K BbINOJIHEHNIO 3a0aHUA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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lMocne Kaxgoro NpakTUYecKOro 3aHATUSA MPOBOAUTCA 3alumMTa, Kak npaBusio, Ha
crnegylowemM NpakTUYecKkoM 3aHATUMM nepesq BbINOMHEHMEM nocneaytowen paboTbl nnu Ha
YypoKe nepep u3yvyeHnem crneayroLwemn Tembl.

Ha 3awmte obyyatowmincsa OMmKeH 3HaTb TEOPUIO NO AAHHOW TEME, MOSICHUTb, Kak
BbIMNONHANacbL pabota B COOTBETCTBUM C OCHOBHbIMM TpeboBaHUSAMM K 3HAHMAM W

YMEHUSIM MO AaHHOW Teme paboyeit nporpammei.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




MO-15.02.06.1M.05.113

KMPK BFAP® ®I'60Y BO «KI'MY»

XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA

MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT

C. 12/53

MNepeyeHb NpPaKTUYECKUX 3aHATUN

=
10
=
1
=

HavmeHoBaHMe NpakTU4eCKOro 3aHATUA

Kon-Bo
yacoB

MoaroToBka MeaHbIX TPYO K coeauHeHnto. CoeaMHeHne MeaHbIX TpyGonpoBoaoB.

Mpouecc pasBanbLUoBku Tpy6. Pe3ka meTannmyeckux Tpy6.

MoaroToBka MeaHbIX TPYOONPOBOAOB K ra3oBoi Nanke.

Bbi6op rasocBapoyHoro o6opyaoBaHus U MaTepuarnos.

Pacyét un NOCTPOEHNE LUMKINOB XOJ1I0OWUJTbHbIX MaLUUH.

CocTaBneHue cxembl ﬂByXCTyHeHHaTOVI XON0ANSTbHON YCTaHOBKW.

MogroToBKa Xo0n0ANSIbHON YCTaHOBKMW K MYCKY.

|_|YCK N BbIBOA 13 OENCTBUS XON0ANNBHOMN YCTaHOBKMW.

OO (N0 |WIN(F

I'Iop,,qepmaHMe onTnMalibHOro pexmma paGOTbI XONOoANbHON YCTaHOBKMW.

=
o

3KCﬂﬂyaTaLWIF| O60pyﬂ,OBaHVIFI HeobxogmMmoro  ans ncenblTaHnAa CUCTEMDbI
XnagareHta Ha repmeTn4yHoCTb.

[ERN
[N

OnpegeneHve HencrnpaBHOCTeN B paboTe XxonoaunbHoro o6opyaoBaHusl.

=
N

MpenoTBpalleHe aBapuUiHbIX PEXUMOB paboTbl XONI0ANIbHOW YCTaHOBKN.

=
w

HacTpolika pene aBapynHOm 3alunThl.

[N
N

HacTpoliika TepMoperynmpyowero BEHTUNS.

UTtoro

DI N S PN EN N EN S Y EENES
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MpakTuyeckoe 3aHaTne Ne 1
MoaroToBka MeaHbIX TPYyO K coeanHeHuto. CoeanHeHne MeaHbIX TPYy6onNpoBOAOB.

Lenb 3aHaTuAa: Hayuntbcs npaBuibHO NoarotaenueaTb TpybonpoBoabl nepen
nankon. N3y4ntb OCHOBHOW MHCTPYMEHT 06paboTku Tpy6.
®dopmupyemblie obwme n npocdeccnoHanbHble komneteHumu: MK 5.1- MK 5.6
dopmMupyemMble SIMYHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1IP 29, JIP 30,
ne 31.
Ucnonb3yemasn nuteparypa: [3], [4], [8].
UcxoaHble maTepuanbl U AaHHbIE:
MegHble Tpybbl.
NHCcTpymeHThl: Pumep, HaxxagadHaa 6ymara, Tpyborno, Tpybopaclumputens.
TeopeTuyeckasa 4YacTb.
MepyaTkun, 3aKpbiTas ogexaa.

PwnPE

TeopeTuyeckas 4acTb
Pumep.

Pumepsbl ObiBalOT B OCHOBHOM ABYX BUOOB. Pumep - yCcTponcTBo anst obpaboTkm
Tpy6 B MecTe oTpesa. [locne oTpesaHusi, Ha MecTe OTpe3a obpasalTcs 3ayCeHLbl,
ecnn unx He ybpaTtb, TO OBWXYLLUMACA XnagareHT OyaeT nonyyaTb 3aBUXPEHue, YTO
CckasblBaeTCd Ha paboTe XOnoAWMbHOW MalUMHbl, @ Takke ecCTb LWaHC MonyYnTb
npoTepToCTb B Kopnyce dunbTpa wunu unarmbe Tpybonposoga. [lpu coeguHeHuun
TpybonpoBogoB HeO6XOOMMO 3a4MCTUTb MECTO CTblka. B paclumpeHHon 4acTw,
3a4MLaeTca BHYTPEHHAA YacTb, Ha ObblMHOM TpybonpoBoAe 3auvLiaeTcsl HapyXHas

YyacTb, KOTopas BXOAUT B TpybonpoBoa, 6onbLue He HYXXHO.

T

MecTo
0bpaboTKu.

PucyHok 1. MecTta obpaboTkmn TpybonpoBoaos.

PucyHok 2. Pumep anga BHyTpeHHen o6paboTku.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 3. Pumep OBY-CTOPOHHUMN.

O6paboTka TpybonpoBoga Heobxoauma Ons ydaneHus raka u Kopposuu, a
TaKkKe Npounx 3arpsasHeHuin. He yganue mx, TpybonpoBoa cnaseTcs, HO Npu NpoBepke
AaBreHneM, ckopee BcCero, gacT Tedb. [leno Bce B TOM, YTO MNpU nawke npunomn
pacTekaeTcs, TO €CTb OH MOMHOCTbIO HaxXoAUTCH B XWOKOW dpase, a NakK, KOTopblh He
yOaneH, BCKMnaeT, U ocTaBNaeT MUKPOMOpbI B LUBE.

TpybopacLumpuTtens.

PacwupeHne TpybonpoBogoB HeobxoaAMMO [ns KayeCTBEHHOro MNaeyHoro
coeguHeHnsi. MoxHo obonTncb 6e3 paclMpeHUns, HY)KHO MPOCTO BOCMNOJSb30BaTbCSA
crneunarnbHbIM (OUTUHIOM, HO BMECTO OAHOMO NaevyHoOro CoeANHEHNs NosyymTca Bea.

——

—_——

PucyHok 4. CoeanHeHMe ¢ paclumpeHnem.

PucyHok 6. TpybopacwmpuTenb pbl4aXKHbIN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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[aHHbIn  WMHCTPYMEHT  npefHasHayeH AN paclUpueHust  ceyeHust

TpybonpoBoaa. Meab cuuTaeTcsl MArkMM MeTannoM, NOTOMY €€ [AOBOSIbHO Jerko
AecopmupoBaTb. [ns paclwmMpeHns MPUMEHSIOTCS pasfnuyHble paclumpuTeny, Ho
pblYaXHbli 06ragaeT OrpoOMHOM CKOpOCTblo B pabGote. Ecnv Bam npeactout
paclMpeHne OJHOrO UK OBYX CEYEHWN, TO YeM paclUMpATb pasHuUbl HET. Y Takoro
TUNa pacLUMPUTENS €CTb OYEHb 3HAYUTENbHbIA MUHYC — 3TO €ro pasmep, M3-3a 3Toro
€ro UCMorsb3ytoT TONBbKO NPY MOHTaXe, N 04YeHb PeaKo Ha COGpPaHHOW YCTaHOBKeE.

1.
2.
3.

ok

~

=

Kak pabotaTtb pacwmputenem:
OTKpbIBaeTCS MHCTPYMEHTAmbHbIV AWK U BBIHUMAETCHA pacLUMpUTESb.
BbibupaeTtca Hacagka noa HyXHbI gnameTp Tpybonposoaa.
Pyuykn Tpybopacumpntensa makcMMarnbHO packpbiBatoTcs, YToObl ybpaTb TonkaTesnb
B KparHee NonoXxeHue.
HaBuH4MBaeTcst Hacagka.
B Hacagky, Bce ewe C packpbiTbiMM pyvykaMmu paclumpuTensi, BCTaBNseTca
Tpybonposos.
CXKnmaroTcst pyykun paclumputens.
Py4ykn paclumputens pacxmmarTcs, UHYCTPYMEHT oTaaeTcsa oT Tpybonposoaa.
lMoBTOpsieTCA Npouecc Ans crneayoLero pacwmnpennsa. Ecnm pacwmnpenne 6onblue
He TpebyeTcsa, TO MHCTPYMEHT pa3bupaeTca n ybmpaeTcss B UHCTPYMEHTasbHbIN
ALK,

PucyHok 7. Tpybopacwmputenb-akcnangep.

Kak paboTtaTtb pacwumputenem:
Bepem pacwwmputens.
Ha nomHOCTbIO OTKPbITBIX pydkax BcTaBngem B TpybonpoBod, CTOPOHa
pacumpuTens ¢ MeHbLUMM MaMeTPOM.
HauvHaem cxumaTb PYKOSTKM, BO3BpaTHasd MpyXuMHa BepHET ux B obpaTHoe
NnosioXXeHune, nocrne 4ero nostopsieM. [Jpyron pykon B 9TO BpeMsi NpoBopavnBaem
Tpybonposos.
[Mocne aToro npoBepseM 3axoauT nv B paclumpeHune Tpybonposon. Tpybka
3axoguT-  UHCTPYMeHT Yybupaem. Tpybka He 3axoguT- nepeBopayvvMBaem
pacwmpuTtenb Ha Apyryt CTOPOHY C Hambonbwunm OuaMeTpoM, MOBTOPSAEM
OEeNnCcTBUS C pacLUMpeHnEM.

Tpy6ormn6.

MpeaHasHayeH ona narnba Tpyb noa onpegeneHHsiM yrnom, 6e3 gegopmaumm n

cnnrwnBaHnA. pr60rVI6bI pa3nn4yaroT Ha HECKOJ1IbKO OCHOBHbIX TUMOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 8. MNpyXunHHbIN TPYy6OorneG.

Cambin npocton n gewwesbin Tpybornbd. CrnbaHme npoucxoauT C NOMOLLBHO
paBHOMEPHOro pacnpefeneHvs cunbl OaBswero 4yenoseka Ha mecto u3rnba. B
OTNIMYUN OT ApPYrnx Tpybormbos, y AaHHOrO TMNa UMeeTCsl 3HaYUTENbHbIE MUHYCbI —
3TO CIIMLUKOM YBENUYEHHas NMaBHOCTb Yrna, a Takke OTCYyTCTBME TOYHOCTM yrna.

oTpiTas ruBoHHaR L
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TonkaTeno

rHBOuHIe YHOpL: \t

XPANOBLIA MeXand3IMm
{ —poiar npusoga

PucyHok 9. ApbaneTHbin Tpyborub.

3avacTylo camble [oporMe B CBOEM Knacce WHCTpymeHToB. CrubaHue
NpOMCX0An NaBHO MU paBHOMEPHO. MIMeeTcsa nnaluka ¢ nokasartenem yrna.
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PucyHok 10. PblyaxkHbin Tpy6oruno.
MeToa ncnonb3oBaHUsA CXOX C pblvaXHbIM Tpybopacumputenem.

Popma oTyeTa:
1. MNMepenuncaHHas TeopeTnyeckasa YacTb B TeTpadb 4SS NPaKTUYECKUX.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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2. 3awmTa TeopeTnyYecKon YacTu.
3. ObpaboTka getanu.
4. PacwmpeHue getanu.

MpakTuyeckoe 3aHATHE Ne 2
Mpouecc pa3BanbLOBKU TPyO. Pe3ka MeTannuyeckux Tpyo.

LUenb 3aHaTMA: W3yuuTb npouecc BanbuoBKW. WM3yunTb npouecc pesku
Tpybonpoeoaos. M3yunTb MHCTPYMEHT.

MonyynTb HaBbIK:

1. BanbueBaHus.

2. OnpepeneHns Ka4ecTBa BasibLOBOYHOIO COeAMHEHUS.

dopmupyembie obwme u npocgeccuoHanbHble komneteHuum: MK 5.1- TIK
5.6

PopmMmupyemble NUYHOCTHLbIE pe3ynbTathl: JIP 25, JIP 27, JIP 28, JIP 29, 1P
30, 1P 31.

Ucnonb3yemasn nutepartypa: [3], [4], [8].

UcxoaHble MaTtepuansl U AaHHbIE:

1. MeaHble TpyObl.

2. Habop nHcTpymeHTOB: Tpybopes, BanbLOBOYHUK.

3. TeopeTuyeckas 4acTb.

4. MNepyaTKn, 3aKkpbiTasg ogexaa.

TeopeTuyeckas 4acTb
Tpy6opesbl.

Ana oTpesaHusa Tpyb mcnonb3yoT Tpybopesbl. Tpybopesbl GbiBalOT 0OLIYHOMO
pasmepa WM YKOPOYEHHOro, Ansi oTpe3aHus TpybonpoBOAOB B TPYLAHOOOCTYMHbIX
MecTax, HenocpeacTBEHHO Ha CaMoW YyCTaHoBKe. PyHKLMM BbIMNOMHAKT OHMU
OOVHaKOBbIE.

Kak pabotaTtb Tpybopesom:

1. Tpyba BcTaBnsaeTca mexay ponvkos Tpybopesa.

2. MNMoakpyymBaeTcsa pyKosTka Anst CONMXKEHUSA pexyLlero posnuka.

3. MNMocne conpukKoCHOBEHUA ponvka wu TpybonpoBoaa, HadvHaeMm paenatb
BpallaTenbHble OBWXEHUS MU HEMHOrO MOAKPyYMBaTbh pydka. BHumanue! Pykoatky
3anpeLLeHo 3aTarmBaTb CUIbHO, MHaYe npousongeT cnnowmsaHne Tpybonposoaa.

4. MNMocne otgeneHunss yactu Tpybonposoda, Tpybopes ybupaeTcs Ha cBoe
LUTAaTHOE MEeCTO, B ALWMK. [1pn HEOBXOAMMOCTIN OTUMLLAETCS OT 3arpsi3HEHUN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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PucyHok 12. Tpybopes yKOpOYEHHbIN.
BanbueBaHue Tpyo.
BanbueBaHve Tpyb npuMeHsieTcs NS meToda coeguHeHus TpybonpoBodoB C

NOMOLLbI pPe3bbOoBbLIX COoeguHeHU. 3adacTylo Takoe CoedMHEHWE WCNOoMb3YyoT,
BO3Sie 060pyaoBaHNA KOTOPOE CHUMAETCH C YCTAHOBKU C KaKOM-TO NEPUOLUYHOCTBIO.
Takke Ha repMeTMYHbIX KOoMMpeccopax, Tpybka Bo3BpaTa mMacna B KOMMPECCOop
COeauHAEeTCa C MNOMOLLbK Takoro coeguHeHusi. B cnyvasix, ecnn coeanHeHue
BbIMOMHAT Ha Tpacce XxnagareHTa WNn XxnagoHoCuTensl, TO HapyXHas pesbba
npunanBaeTcst K MegHoMy TpybonpoBoay.

BaxHo! lNepeq BanbuoBKkon HeobxoamMmo Ha TpybonpoBoa HadeTb ramky.

PucyHok 13. BanbLoBo4YHOE CoeaANHEHNE.

HekoTopble BamnbLOBOYHbIE HAOOPbI MMEHT Hacagkym ANns  pacluvpeHus
Tpybonposoga. Takon Habop B KayecTBe Tpybopacumputens NPUMEHAETCS B Liensax
SKOHOMUWN LEHEXHbIX cpeacTB. PaclmpeHne npoucxoauT NaBHO U Ka4yeCTBEHHO.
OrpomMHbIi MMHYC Takoro Habopa B paclUMpeHn — OrpOMHbIe 3aTpaTbl BPEMEHU Ha
paclnpeHune, B CpaBHEHUM C APYTMMWU MHCTPYMEHTaMM B KNacce paclumpuTene.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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PucyHok 14. Habop BanbLOBKM C HAacagkaMu AN pacluMpeHms.

Kak pabotaTb BanbLOBKOWN:

1. BoibnpaeTcs nnawka: meTpuieckas unv aronmoBasi.

2. BcTaBnsetca TpybonpoBoa B NiiaLlky.

3. MNMnawwka cxrmaeTcsa ¢ NOMOLLBI0 3aXKMMHbIX BOPOTKOB.

4. Ha nnawky ctaBuTCs BanbLOBOYHUK.

5. MNpoussogmMm OBWXKEeHME OCHOBHOrO BOpPOTKa MO 4YacoBou cTtpenke. [lpu
3aBeplUeHMM BanbLEeBaHUA HY)XHO obpaliaTb BHMMaHWE Ha ynop KOoHyca, Mpu
nepegasnMBaHMM eCTb PUCK NOBPEeANTb TPYOONPOBO, a TakKe MHCTPYMEHT.

6. PackpyunBaem BanbLoOBKY W pa3bupaem Bce B ob6paTHOM nopsake
OTHOCUTENbHO COOpKe.

Kak pabotaTtb pacwumputenem:

1. CHumMaeMm BanbLOBO4YHbIN KOHYC. OH 3akpenneH Ha pe3bboBoe coeauHEHNE.

2. BkpyumBaem HacagKy paclmpeHust nog Heobxoanmbln gnameTp.

3. BctaBnsem TpybonpoBoa B nnawky. TpybonpoBo AOSMPKEH BbinupaTb B
CTOPOHY pacluMpuTens Ha BENUYMHY YyTb BonbLUe CBOEro agnameTpa.

4. MNMnawka cXMMaeTcs C NOMOLLbIO 3aXKMMHbIX BOPOTKOB.

5. Ha nnawky ctaBuTCs BanbLOBOYHUK.

6. Nponssogum aBMXKeHMe OCHOBHOIO BOPOTKA MO YAaCOBOM CTPESIKe.

7. BenuumHa rnybuHbl paclumpeHns AormkHa bbiTb NPUMEPHO paBHa aguameTpy
Tpybonposoaa.

BanbuoBka.
CywlecTBylOT BamnbLUOBOYHWKA C HEpPa3bEMHbIM KOHYCOM, Ha TakOM
WHCTPYMEHTE HemMb3s NPOU3BECTU pacLlLUMpeHune.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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PucyHok 15. BanbLOBOYHNK C HEpPA3beMHbLIM KOHYCOM.

Kak paboTtaTb BanbLOBOYHUKOM:

1. Joctaetca BanbLOBOYHUK M3 MHCTPYMEHTAaNbHOro swuMka M nogdupaetcs
nrawka.

2. lNnawka BcTaBnsieTcsa B BarbLOBOYHUK HEPA3bEMHOW CTOPOHOW BRepea.

3. MNnalka BbITArMBaAEeTCA MakCMMarnbHO M3 BanbLOBOYHMKA U pacKpbiBaeTCs.

4. MNomelaetca TpybonpoBoa, Nocne Yero nnawka CXMMaeTcsa pykamu.

5. Mnawka 3agBuraetcsa B BanbLoBKYy. BaxHo! Heobxogumo pasmectutb
TpybonpoBog noa KOHYCOM.

6. 3akpyTuTb pukcaTop. BaxHo! dukcaTop OOMKEH nonactb B cneuuwanbHble
OTBEpPCTMSA, 9TO obecrneymBaeT TOYHOCTb BasibLOBKW, a Takke roBOPUT O TOM, YTO
TpybonpoBoa HaXoAUTCA POBHO NOL KOHYCOM.

7. Mo 4acoBon cCTperniky npoBopadnBaeTCca KoHycoBpalwlaTenb. BpalieHue
npoucxoauT Ao ynopa.

8. KoHycoBpauiaTtenb BbIKpy4MBaeTCa B 06paTHY0 CTOPOHY.

9. Pas3bop wuHCTpyMeHTa npoucxoauT B obpaTHOM nopsigke OTHOCUTENbHO
cbopku.

KayecTBO BbINOSHEHMS pa3BanbLOBKM TpybonpoBoaa.
1. BHELWHASA 1 BHYTPEHHASA KPOMKM HE NOBPEXOEHbI.
2. WvpwrHa pasBanbLOBaHHOMO yyacTka Tpybbl rnagkas, 3epkanbHas.
3. OTcyTcTBYET AehopMaLmsa OKPY>KHOCTEN BHYTPEHHEN N BHELLHEN KPOMKW.
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PucyHok 16. MNpumep npaBunbHO pasBarnbLOBaHHbIX TPYOONPOBOAOB.

dPopma oTyeTa:
1. BoinonHeHHas npaktuyeckas paboTta B TeTpaau.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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2. 3awmTa TeopeTU4ecKkon YacTu.
3. BbinonHeHHaa npaktudeckas 4YacTb: OTpe3aHHasd 4YacTb TpybonpoBoaa,
BbINOSTHEHHAA BasbLOBKa Ha OAHOM KOHLIE OTpe3aHHOoro TpybonpoBoaa.

MpakTuyeckoe 3aHATHE Ne 3
MoaroToBka MeAHbLIX TPYO6ONPOBOAOB K ra30BOM Namke.

Lenb 3aHaTnA: 3yunTtb npouecc nogrotoBkm Tpy6onpoBoaos.

dopmupyemblie obwme n npocgeccnoHanbHble komneteHumu: MK 5.1- MK
5.6

dopmMupyemMblie FIMYHOCTHbIE pe3ynbTaTthl: JIP 25, JIP 27, JIP 28, NIP 29, J1IP
30, 1P 31.

Ucnonb3yemasn nuteparypa: [3], [4], [8].

UcxoaHble maTepuanbl U AaHHbIE:

1. MegHble TpybonpoBoabl.

2. MenkosepHuCTbIN abpa3nB

TeopeTu4yeckas 4acTb.

Mpn coeanHeHnn TpyOONPOBOAOB HEOOXOAMMO 3a4MCTUTb MEecCTO CTbika. B
pacLUMPEHHON YacTu, 3a4ULLaeTCsl BHYTPEHHSIA YacTb, Ha 0OblMHOM TpybGonposoae
3aunLL@eTCs Hapy)XHas YacTb, KOTopas BXoAUT B TpyOGonpoBoza, 6orbLue He HY>KHO.
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PucyHok 16. Npumep obpaboTkm Tpybonposoaa.

Ana nydwero pacrtekaHna npunos HeobxoaMMO 3a4MCTUTb MOBEPXHOCTb OT
3arpsi3HEHNN, Macna, MexaHUYecKMX MOBPEeXAeHun, Kpacku. Takke Heobxoammo
CHSATb OKCUAHYIO NNEHKy, AOns 3Toro mucnonb3yoT ¢ontoc. dnoc B BMAe nacTbl
HaHOCUTCSA Neped Ha4danom HarpeBa, a nopoLwkoobpasHbii nc Heobxoanmmo
pasBecTu OO COCTOSIHMS nacTbl BoAown. DfiloC MOXHO HaHECTU Ha MNPYTOK NPUMos.
Ecnn dontoca 6ygeTt cnmwkoM MHOrO, M3NULLKKM MOTYT nonacTb BHYTpb TpybonpoBoaa
N BbI3BaTb KOppO3nto MeTassoB. [pu ncnonb3oBaHMm MegHOMPOCHOPHLIX NPUMNOEB,
npv nanke «mMenb-Menby, drntoc He TpebyeTcs.

dPopma oTyeTa:
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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1. 3auncTka coeguHaemblx geTanemn.
2. 3awmTa npakTudeckom paboThbl.
3. BeinonHeHHasa npaktuyeckasa paboTta B TeTpagu.

MpakTuyeckoe 3aHATHEe Ne 4
BbiGop razocBapo4YHoro obopyaoBaHusi U matepuanos.

LUenb 3aHAaTMA: Hayuutbca  npaBunbHO  BblGMpaTb  rasocBapoyvHoe
obopynoBaHue.

dopmupyembie obwme U npocgeccuoHanbHble komneteHuuu: MK 5.1- TIK
5.6

dopmMupyemMblie NIMYHOCTHbIE pe3ynbTtaTthl: JIP 25, JIP 27, JIP 28, 1IP 29, JIP
30, 1P 31.

Ucnonb3syemas nutepaTtypa:

UcxoaHble MaTtepuansl U AaHHbIE:

1. MasocBapo4Hoe obopyaoBaHue.

2. MNpunown.

TeopeTuyeckas 4acTb.

Manka — TexHonormyeckasi onepauus, BKMYawwasa B cebsa Harpes ABYX
aeTtanen v BBEOEHMS MeXOy HMMKW NPUNOA, ANS MNONyYEHUs] HEPa3bEMHOIO W
repMeTM4yHoro coeavHeHuns. [lpu MOHTaxe XOnoAWITbHbIX CUCTEM OTAaeTcs
npeanoyYTeHne UMEHHO MNasiHHbIM COoeauHeHusiM, ans obecneyeHust HanbonbLuen
repMeTU4YHOCTH.

Mpunon — cnnas, umewWNn Boree HU3KYD TemnepaTypy MNaBneHus, 4Yem
coeguHaeMble geTtanu. Tun npunos onpeaensaeTcs COOTHOLLEHWEM MeTarnsnoB B €ro
coctaBe. [na navkn MegHblXx  TpybonpoBO4OB  XOMNOAMWSbHbLIX  CUCTEM
NCNonb3ylT MeAHble TBEPAbIe NPUNou.

[nsa Bbibopa Heo6XxoaAMMbIX MaTepManoB Ans nanku, Ham Heobxo4MMo 3HaTb
Kakon meTann mbl 6yaem cnamBatb, a Takke B Kakom mecTte. [1ns mecT ¢
NoBbILLEHHOW BUGpaLmen, a Takke cTanu, crieqyeT Ucnonb3oBaTb cepedpsiHbIn
npunon. Yem Bbliwe cogepxaHue cepebpa, TeM Huxe noTpebyeTcs TemnepaTypa
ans ero pactekaHusi. CepebpsiHbIM NPUNOKM- NPUIMON C BENUYNHON coaepKaHns
cepebpa 6onee 15%.

NMepea nankon HeOOXOOMMO MOArOTOBUTH  MOBEPXHOCTM  COMpsSiraeMbix
petanen. CoeanHeHne Ans navkyv OOSMKHO COCTOATb M3 ABYX TPYOOK: 0AHA M3 HUX
npyu 3TOM JOSmKHa ObiTb pa3BanbLoBaHa o Gonbliero guameTtpa, Takum obpasom
ofgHa TpyOka OyaeT BXOAMTb BHYTPb OpYror Ha Hebonbluyto rmybuHy n ocTaBnATb
kanunnsipHbeii 3a3op 0,05-0,015 mm.

Ana nyyuwero pacTtekaHusi npunos Heob6XoAMMO 3a4YUCTUTb MOBEPXHOCTb OT
3arpsi3HeHUn, Macna, MexaHUYecKMxX MOBPEeXOAeHUN, Kpacku. Takke Heobxoaumo
CHATb OKCUOHYK NNEHKY, ANns 3TOoro ucnonb3ytoT chntoc. dnoc B Buae nacthbl
HaAHOCUTCA Mepen HadyaroMm HarpeBa, a NopoLKoobpasHbin ¢noc Heobxoommo
pas3BecTn OO COCTOSAHMSA nacTbl BOAOW. PrOC MOXHO HaHECTU Ha MPYTOK MPUMoS.
Ecnu cntoca ByaeT cnmMwkomM MHOro, U3MNULLKKM MOTYT NONacTb BHYTPb Tpybonposoaa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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N Bbl3BaTb KOppo3uto Metannos. Mpn ncnonb3oBaHMnM MegHO(OCHOPHBLIX NPUMOEB,
npv nanke «mMenb-Meaby, dntoc He TpebyeTcs.

azocBapoyHoe obopyaoBaHne BbibMpaeTcst U3 pacyeTa JOCTYMHOCTU K MECTy
navku, a TaKkke CTOMMOCTM.

PucyHok 17. CTaHumsa ansa co3gaHus CMecu «nponaH-KMCcropoay.
Cmecb «nponaH-kMcnopog» noaxoauT ans namku TpybonpoBogoB 605bLIOro
OnameTpa, ero npeumMyLlecTso B BbICOKOW TemnepaType ropeHus. M3 muHycoB
MOXHO OTMETUTb: PUCK Neperpesa TpybonpoBoaa, OTCYyTCTBUE MOOUIBHOCTMW.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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PucyHok 18. lNopenka ana MATI rasa.
BblicokoTemnepaTtypHasi cMmecb rasoB NS MNanku. Takne roperikm o4YeHb
MOOGUNbHBI. MIMeeTcs BO3MOXHOCTb MaMky B TPYOHOAOCTYMHbIX MecTax. [openka
OTnMyaeTca OT CTaHuuM «nponaH-kucrnopoAd». B ropenky nogaercsa nvwb ogHa
cpefa, B OTNUYUKN OT «MNpPOMNaH-KUCIIopoay. Takke MOXHO OTMETUTb KOMMAKTHOCTb.
MpocToe perynupoBaHue s3bika NnameHu.

Popma oTyeTa:

1. NA3y4eHne TeopeTmyeckomn 4YacTu.
2. 3awmTa TeopeTUYEeCcKon YacTu.
3. C6op 1 pa3bop cTaHuMm Nanku.

MpakTuyeckoe 3aHATUEe Ne 5
PacyeT 1 nocTpoeHne LUKNOB XONOAUNbHbIX MaLUUH.

Lenb 3aHATMA: HayunTbCca CTPOUTL LMKIbI, @ Takke NPOM3BOAUTL pacyer.
dopmupyemble obOwme u npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6, OK01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OK09.

dopmupyemMble FIMMHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, JIP 31.

Ucnonb3yemasn nutepartypa: [3], [4], [9]
UcxoaHble maTepuanbl U AaHHbIE:
1. TemnepaTypa KUNeHus.

2. Temnepatypa KoHOeHcaumn.
3. XonoaunbHbIA areHT.

TeopeTnyeckas 4yacTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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Tennosble gnarpammbl s — T n i — Ig p. Tennosble guarpammbl cnyxat ons
onpeneneHna napameTpoB paboyero Tena nNpu pacyeTax LUMKIOB XONoANNbHbIX
MaLUWH.
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PucyHok 19. lnarpamma S-T.

goO — yAdenbHas Xono4onpou3BOANTENBHOCTb. XOSI0A4ONPON3BOANTENBHOCTD,
OTHECEeHHas K eguHULEe MaccChbl xnagareHta, Ha3blBaeTcsl ero yaenbHOW MacCoBOM
xonogonpouasogutensHocTbio q0 (kbx/kr). MNMnowaab: a;6;1;4.

gK — yaenbHas Harpyska Ha koHgeHcatop. KonnyectBo Tenna, 0THUMaemoro ot
1 Kr mapoB XOSIOAWUNBHOIO areHta B KOHAEHCATOpE B MNpPOLEeCcce KOHAEHCaLUMW.
Mnowapb: a;6;2;3.

| cxxatna - pabota komnpeccopa. Mnowaap: 1;2;3: .

| pacwumpeHuns - paboTta paclumpeHusi B 3aBUCUMOCTM OT o6bemMa u aaBneHus.

Mnowanb:4;3;r.

| umkna — paboTta ymkna xonoaunbHON MawwuHbl. [Nnowaab: 1;2;3;4.

O6paTHbin uukn KapHo nexuTt B 06nacTu BMaXHOro napa, 4to npueBedeT K
BnaxHomy xogy KM.

Ona ypobctBa ucnonb3yT anarpammy IgP-i. OCHOBHblE NUHMKM M oBnacTtu
anarpammbl. [pouecc cxaTusa npomcxoguT no s=const. Npouecc KoHaeHcaumm no
P=const. NMpouecc apoccennpoanunsa no i=const.MNMpouecc knneHnsa no P= const/

CeTky gnarpammbl 00pasyoT IMHUN NOCTOSAHHOW 3HTaNbNWUK, NN N303HTanbMbI
(BepTukanbHble NpsiMble) U M306apbl (FOPU3OHTarbHbIE MPSAMbIE); MPXU 3TOM MO OCK

opAuvHaT NPUHAT norapudpmuyeckmin macwitab Ig p.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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Ploand] g | |\ e

PucyHok 20. Anarpamma LgP-i.

JInHuM guarpammel:

i const —Takoe KONMM4YeCTBO Tenna, KoTopoe cnocobeH OTHATL 1 Kr xnagareHTa
OoT oxnaxgaemoro obbekTta. N3oaHTanbnus. KIK\kr

V const - o6bem xnagareHTa. 3oxopa. m3\kr

P const — naBneHne xnapareHta. N3obapa. Bar unm Mna B 3aBUCMMOCTM OT
CUCTEMbI N3MEPEHUS.

T\t const — TemnepaTtypa xnagareHta. Co unm K B 3aBUCMMOCTM OT CUCTEMBI
namepenusa. Msotepma.

S const - Takoe KONMMYEeCTBO Tenna, KoTopoe cnocobeH OTHATL 1Kr xnagareHTta
OT oxnaxgaemoro obbekta B 1 rpagyc. 9nbTponusa unu agunabarta. KOx\ kr * K.

x const — napocagepxaHue xnagoreHta. X=0 JIMHMA HaCbIWEHHOrO
xonogunbHoro areHta. X=1 JInHnss Cyxoro HachblILEeHOro napa.

PIIN \

Hepezpempwtit nap
X0100U1BHO20
azenma

Ilepeoxnasicoennsiii
HeUuOKui

. Baayichsti nap
XO0100UNbHBLI A2eHm

X000UIbHOZ0 AZeHMA Tunus

pazdenenusn
BILANCHO20 U
cyxozo
HACHIHEHH 020
napa
X0100UTbHO20
azenma

Jlunua pazdenenusn
GIANCHO20 NAPA U HCUOKO20
HACHIUEHH 020 X0/100UIbHO20
azenma.

>

x=0 x=1 i

PucyHok 21. O6nactn coctosHua xnagareHTa B guarpamme Pi.

OCHOBHbIEe NOHATUSA U onpeaeneHus.

Paboyee BellecTBO, MNOCPEACTBOM KOTOPOrO B  XOMOAWMBbHOW  MaluuHe
OCyLLeCTBNAETCA OTBOA TennoTbl OT OXMaxaaemMouW cpefbl HasbiBaeTcs
XONOAUITbHBIM areHToM (xnagareHTom).

KonunyectBo TennoTbl, OTBOAMMOE B €AVMHULY BPEMEHU WCKYCCTBEHHbIM

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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OXNaXaeHneM, HasbIBaeTCs XOro40NpoOM3BOANTENBHOCTLIO XONOAMBHON MaLUUHbI
Qo (BT).

XonogonpomsBoanTENbHOCTb, OTHECEHHAast K eOuHMLE MacChl XfagareHTa,
HasblBaeTCca  ero  ygernbHOM  MacCOBOW  XOJSI04OMPOU3BOAUTENbHOCTLIO

Qo (kOxx/xr).

BOMbWNHCTBO  (PPEOHOB MMEKT XOPOLY PacTBOPUMOCTb  CMAa30YHbIX
MaTtepuanos, NO3TOMY AN HUX OCOBYI POsb UrpaeT NeperpeB XOI04HOro napa Ha
BCacCblBaHMN, BeAb B Kanmsx mMacna COLAEPXUTCS XUOKUA XnagareHT, KOTopbIA npu
nonagaHMM B KOMMPECCOP HaYHET paclMpATbCS U MOXET NPUBECTM K aBapuu
xonogunbHoM MawwuHbl. [lpyu neperpeeBe napa nNPOMCXOOUT 3HAYUTESIbHOE
oTAenexHne macna.

Ona nepeoxnaxgeHWa XWOKoro @peoHa WUCNonb3ylT pereHepaTUBHbLIN
TENNOOOMEHHUNK, KOHCTPYKUMS U BUOOUCMOSIHEHWE MOXET OTNu4aTbCs, HO
drakTopbl, NpoucxoasLme B AaHHOM 0b6opyaoBaHUKM Bceraa OLHMU:

1 MNepeoxnaxaeHne XnaKoro XonoansibHOro areHTa.

2 [eperpes napoB nepeq KOMMPECCOPOM.

Kudxui
xnadon 1 2
 Napsr
N 2L
Xnadona
i -
- 4 J
apes/ ;
xnadona Mubrud xnadou‘

PucyHok 22. PereHepaTuBHbI TENNIO0OMEHHUK.

Ptk z K1 Phktuar

PucyHok 23. MNpuHuunmuanbHas cxema ogHOCTYNeH4YaTon XonoanbHon
MalUUHbI C pereHepauven.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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PucyHok

F-froddiagram for R134a refigerant
+MPa

SMPa | o — : ; i S W 00 L

BTSN USRI ISUURRE: SUDRSURNY USRS 2 - A A0 IO VAN SR

1hPa - ..

Pressure

OkPa |- [ EYCSRNR : <l B T TP TI % [  (r

o
[=]

ao0kPa |- 1 S S Y O ................. .. ..................

: Emtropey
: [k kg K]

60%  TO% &0% 40

108  20% 30% <0% 50%
100kPa ; ;

SilJ 1EliEl 1EiEl 2Dil3
Enthalpy [kdd kal
PucyHok 24. HarnsgHein npumep pabotsl TO B gnarpamme. LUndgpbl ¢ Bykson x

nokasbiBatoT paboty TO, npocTbie nNokasbiBaoT paboTy MalunHbl 6e3 Hero.

il
250

G0kPa
a

Kak pabotaer TO: [lap wnpget wu3 wucnaputena u Bxogut B PTO, B
NPOTMBOMOJSIOXKEHHYKD CTOPOHY MO 3MEEBWKY WOET XuAakuh xnagareHT oT K[
(npotmBoTOK cpea). Conpurkacascb C NOBEPXHOCTbIO 3MEEBMKA, Nap neperpeBaeTcs
T.K XNOKWUM XNagareHT C MOofoXuTenbHOW TemnepaTtypon. XXUAOKOCTb B CBOKO
oyepenb nepeoxnaxgaeTtcsa T.K Nap ¢ oTpuuatesibHoOM TeMmnepaTypoun. YCTPOUCTBO
noxoxe Ha N0, HO BMecTO BoAbl B NPOTMBOTOKE MCNOMb3YEeTCA Nap xnagareHta ot
ncnaputensi. Takoe obopygoBaHME 3HAYMTENBHO Yry4yllaeT TEPMOANHAMUYECKNE
KadecTBa XONoAUfbHOW MalUMHbI, a Takke XONoAWUIbHbIN Ko3duumeHT. [Ons
ynydweHHon 6e3onacHoctn B paboTe nocne PTO ctasat OX.

MocTpoeHue uMKNa B guarpamMmme U ero pacuer.

Xop paboTbl:
3anuceiBaeM Temy 1 Lesb paboThbl.
3anucbiBaem gaHo.

Ctpoum uukn B TeTpagn. ObosHavyaem TOUKN.
3anucbiBaem npouecchbl Lmknia

Ctpoum Tabnuuy

Mpounssogum pacyeT umkna.

ok wNE

MocTpoeHue uukna

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BrAP® ®r60Y BO «KI'TY»
MO-15.02.06.MM.05.M3 MM.05 BEINONHEHMWE PAEOT MO PABOYEV MPOSECCUN MALIMHUCT |~ 5o ca
XONOANNbHbBIX YCTAHOBOK 2-FO PA3PSAA :
g P
S=const
Pk
Po
g
[
1
PucyHok 25. [locTpoeHne 0gHOCTYNeHYaToro Lmkna.
JaHo: to tk R

1. Ctpoum umkn B TeTpagu. 3anucbiBaem faHo. Haxogum TemnepaTtypbl Ha
anarpamme, 3Has YTo JaBfieHne NOCTOSAHHO, MPOBOAUM FINMHUN.

2. na noctpoeHms Todkm 1 HeobxoaMmo paccuuTaTtb  TemnepaTypy
BCacbIBaHuWsl, kKOTopasi paBHa (ycrnoBHo) tec = to+ ( 20...30).

3. MNpouecc cxatma (1-2) nponcxoguT nNo S= const. 3Hast 3TO NPOBOAUM JIUHUIO
[0 nepeceyeHns NuHun Pk n ctaBuM TOUKy 2.

4. Ins nocTpoeHust Toukn 4 HeobxoaumMo pacuyuTaTb ypaBHEHME TEnroBOro
BGanaHca 1 HauTU MHTanNbMNIO TOYKN.

YpaeHeHue mernnosozo banaHca (i1-i1°)=(i3-i4) ucxods u3 amoeao paseHcmea
MOXHO Halumu uHmanbnuro 4 moyku i4=i3 — (i1-i1’)

5. MNpouecc gpoccenunpoBaHunsa (4-5) npoucxogut no i=const. 3Has 37O Mbl
NPOCTO BeAeM NeprneHOMKYNSPHYIO NIMHUIO OT TOYKM 4 K NIMHUK PO 1 CTaBUM TOYKY
5.

3anucbiBaeM npouecchbl LkKna.

5-1 npouecc kuneHusi B ucnaputene.

1-1 neperpeB napoB B pereHepatMBHOM  TennoobMeHHWKe nepen
KOMMPECCOPOM.

1-2 cxaTvne n HarHeTaHme XONOAWSBHOrO areHTa.

2- 2’-3 lNpouecchbl B koHOeHcaTope

2-2’ Pe3kuii cOMB neperpeBa napa Xofo4nnbHOro areHTa.

2’-3 KoHgeHcauma napa XxonogunbHOro areHTa.

3-4 MNpouecc nepeoxnaxgeHns B pereHepaTMBHOM TEMNNTO0OMEHHMKE.

4-5 [IpoccenupoBaHue B PB.

(*) 6 CocTosiHMeE XMNOKoro xragareHTa Ha BXxoae B CnapuTterns.

Ctpoum Tabnuuy 1 BHOCUM B Hee NnoKasaHUA.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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Tabnuua 1. NapMeTpbl OCHOBHbIX TOYEK LIMKNA.

n\n P teC I \Y
MIa KK\Kr M3\Kr
1 Po to
1 Po tBC
2 Pk tHar
2 Pk tk
3 Pk tk
4 Pk tn
5 Po to
6 Po to

PacuyeTt uukna.
Onpepgensiem yaernbHy0 Xonogonpon3sogmtensHoCTb. qo=i1’-i5 KOx\kr
Onpepgensiem yaenbHyo Harpy3ky Ha koHaeHcaTtop gk= i2- i3 KIx\kr
OnpepgensieMm Harpys3Ky Ha pereHepaTuBHbIN TeNnoobMeHHUK qn= i3- i4 KOX\kr
Onpepgensiem yaenbHyto paboTy cxatmst komnpeccopa Lkm = i2-i1 KIx\kr
Onpepgensiem xonogunbHbIA KO3 duumeHT E= qo\lkm.
Tabnuua 2. BapnaHTbl NpakTn4eckon paboTol.

BapuaHTt to °C tk °C
1 -17 23
2 -27 25
3 -24 22
4 -17 30
5 -28 30
6 -30 30
7 -30 25
8 -15 23
9 -17 20

10 -18 28

[MpoaomkeHne Tabnuupl 2.

11 -14 25
12 -20 24
13 -13 25
14 -11 23

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT
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15 -12 21
16 -16 18
17 -13 25
18 -8 24
19 -10 23
20 -11 21
21 -14 23
22 -16 18
23 -18 26
24 -9 20
25 -8 30
26 -8 26
27 -9 28
28 -12 25
29 -16 17
30 -18 26

KoHTponbHbIe BONpoOChI:
1. Kakaga nuHna nokasbiBaeT gaBrneHne?
2. Kakast nnHus nokasbiBaeT Temnepartypy?
3. Kakasi nnHus nokasbiBaeT KONMYECTBO Tensia, OTHUMaeMoe OAHUM Kr
xnagareHta?
Kakasa nuHna nokasbiBaeT 06bem?
Kakasi nMHMs nokasbiBaeT napocoaep:xaHne?
'oe HaxoguTca obnacTb BNaXHoOro napa?
'ae HaxoguTcsa obnacTb NepeoxnaKaeHHOM XNUAKOCTN?
'oe HaxoguTca o6nacTb Cyxoro HacblWeHHOro napa?
Kakyto nMHuio HasbiBatoT agmnabaton? Yto oHa nokasbiBaeT?
0. OcHoBHble cBowncTBa R22.
1 YUTo Takoe ygenbHas Xxonogonpon3BoanTeNbHOCTL?

RBROXO~NO O A

Popma OTYETHOCTU:
1. TeTpagb NO NPaKTUYECKNM C 3aaHMEM.
2. 3awmTa npakTn4ecKomn.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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MpakTuyeckoe 3aHATUE Ne 6
CocTtaBneHue cxeMbl ABYXCTYyNeH4YaTON XONOAUSTbLHON YCTaHOBKMU

Llenb 3aHaATMA: HayunTbeca cocTaBnsTb CXxeMy ABYXCTYNEHYaTon X0noanbHOM
YCTaHOBKMW.

dopmupyembie obuwme u npodeccuoHanbHble komneTeHuumu: [1K5.2,
MK5.6, OK01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OKO09.

PopmupyemMble FIMYHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, 1P 29, JIP
30, J1IP 31.

Ucnonb3yemasn nutepartypa: [3], [4], [9].
UcxoaHble maTepuanbl U AaHHbIE:

1. O6opynoBaHue onsi COCTaBneHUst NPUHLMNNANBHON CXEMbl CXEMBbI.
2. Jluct A4.

3. Kapangaww uBeTHble.
4. Kapangal npocTon.
TeopeTnyeckas 4yacTb.

KM 1

€

PucyHok 26. MNpocTtenwas cxema ABYCTYNeH4YaTon XonoAnibHON MaLLVHbI.

MX- NpOMEXYTOYHbIA XONOAUSMBbHUK, MpeAHa3HaYeHHbIn Ofs8  HEemnosIHOro
oXnaxaeHus ropsyero napa C KoMMpeccopa HWU3KoM CcTyneHu. HenonHoe
oxnaxgeHwe nogpasymeBaeT, YTO Nnap OCTaHeTCHA neperpeTbiM, HO C MeHee HU3KOW
TemnepaTypon.

OxnaxpgeHve npoucxoauT 3a CYeT COMPUKOCHOBEHUA C 3MEEBUKOM, MO
KOTOpOMY npoTekaeT 3abopTHas Boaa.

g I L

H20
— T

PucyHok 27. NMpomexyToYHbIN TeNT00OMEHHMK.

PaboTa cxembl
B wucnaputene kunut XuOKMM XxnagareHT ¢ napameTpamu Poto, xonogHbin
BNaXHblh nap oTcacbiBaeTca Komnpeccopom 4epe3d PTO (pereHpaTuBHbIN
TennoobMeHHWK). BnaxHbln nap conpukacaeTca ¢ 3MEeeBUKOM, NO KOTOPOMY maet
Xnogkum xnagareHT ¢ 6onee BbICOKOM Temnepatypon u neperpeBaetcs. Knakun

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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XflagareHT B CBOK odepefb nepeoxnaxnaetcd. Nap nocne PTO ¢ napameTtpamu
PotBCc HanpaBnseTca B KOMMPECCOp HU3KOW CTyneHW, rae CXumaetrcs WU
HarHetaeTcd C napamMeTpamnm PmtHar1 B NpPOMEXYyTOYHbIN XOonoaunbHuUK. B
XONoAUNbHUKE NMPOUCXOAUT YacTU4HbIM COMB neperpeBa W OXNaXaeHue 3a cyeT
COMPUKOCHOBEHWSI C 3MEEBMKOM, NO KOTOPOMY NpoxoauT 3abopTHas Boga. [locne
NPOMEXYTOYHOIO OXMaXAEHNA ropaAYMi nap nonyyaeT napameTpbl Pmtnx wn
HanpaBnAeTca B KOMNPECCOP BbICOKOM CTyNeHU. B komnpeccope BbICOKOM CTYMNEHU
npoucxoguT cxaTue napos A0 napameTpoB PKtHar U HarHeTaeTcs B KOHOEeHcaTop.
[opsunin nap KOHAEHCUpyeTcs B KOHOEHcaTope 3a CYeT COMPUKOCHOBEHUSI C
Tpy6HOM NONOCTbIO no KOTOpown npoxoant 3abopTHas BOAa.
CKoHoeHcmpoBaBLUMCA XnagareHT nonyvaet napameTtpbl Pktk n nget B PTO, rae
nepeoxnaxgaetca o napametposB Pktn. MNocne yero gpoccenupyetcsa B PB go
napameTpoB Poto 1 yxoouT B UCNapuUTESbHYIO CUCTEMY.

e A

Pk 6 5/ tk 4 a
Pm 7 tm 3 2

Po 8 to

PucyHok 28. NocTpoeHne umkna B gnarpamme.

[nsa nocTpoeHus umkna HeobXOAMMO OMNpedenuTb NPOMEXYTOYHOE LaBlieHne
Pm Pm = +/Po * Pk ;(*1) tBc= to+(20....30) °C ;(*3) tnx= tm+ (5....10); (*6) no
ypaBHEHuUIo TennoBoro 6anaHca i6=i5-(i1-i1’). Hantun tk tk=
(twl+tw2/2)+(5.....7) . tw2=tw1+(3...5).

PucyHok 29. OguH 13 cnocoboB NPOMEXKYTOYHOIO OXSTaXaeHus!.

Cambin nyywmi cnocob NpoMexyTO4YHOro oxnaxaeHus ana dpeoHa. ocne
TennoobMeHHNKa MO MarucTpanu Xuakoro xnagareHrta, otBoamtcs Tpybonposoa,
KOTOpbIN MOET B MNPOMEXYTOYHbIM Tpybonposoa. [lepeg nonagaHuem B
TpybonpoBog NPOMEXYTOYHOrO AaBreHusi, (OpeoH ApoccenupyeTcs, a 3aTem
BMNPbICKMBAETCA (POPCYHKOW, Ansi Toro 4tobbl 3aHAaATb 6onbllylo  nnowagb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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onaxaeHuss. Takon cnocob He noapasymMeBaeT HanMUuus [OOPOroCTOSILLEro WU
rpOMO3koro 06OpyAOBaHUS, HO MPOUCXOOWUT YBENedyeHne 3HepronoTpebreHuns
koMnpeccopamu, T.K B MPOMEXYTOYHOM TpybonpoBoge BbipacTaeT AaBneHue. C
NMOMOLLIbIO NPOrPaMMMPOBaHUS aBTOMATMKM HacTpamBatoT 3Ty MarmcTpanb Tak, Y4To
NpU NOBbILLEHNM TemnepaTypbl HarHeTaHWs BbICOKOW CTYMEeHU 4O OnpeaerieHHOro
3HayeHus1 oTaaeTcs curHan Ornoky YynpaBneHus, KOTOpbid B CBOKW oO4vepedb
noakntoyaeT mMarucTpanb C NMOMOLLBI OTAAuyu CurHana Ha caneHowu, nocrne 4ero
NponCXoanT NPOMEXKYTOYHOE OXMaXaeHMe.

KM2 KM1

d d

0 PB
PTO
s> o

PB1 PB2

PucyHok 30. XonoamnbHasa MallnHa ¢ ABYMS pasfnnyHbIMK TemnepaTypamm
KMneHus.
PasnuyHble TemnepaTypbl B UCnapuTensax 4OCTUralTca nNyTeMm perynnpoBaHus
apoccenupylowero yctponctea. to=(tol+to2)/2(tak kak 2 TemnepaTypbl). Po=
(Pol1+P02)/2.

EM1

RCS

PucyHok 31. MNpuHumnmansHas cxema npocTenen aMMmnayHon MaLlvHbI.

NC- ncnaputennb

OXX- oTaenutens Xngkoctu

KM1- komnpeccop HU3KOM CTyneHu

MC- npomcocyg

KM2- komnpeccop BbICOKOW CTyrNeHu

K[- koHaeHcaTop

MO- nepeoxnagutenns

PB1- nepBoe gpoccennpoBaHune

PB2- BTOpoe gpoccenupoBaHue.

B wucnaputene knmnnt Xugkum xnagareHT C¢ napameTtpamu Poto, XonoaHbiv
BNaXHbI nap OTCacbiBAeTCA KOMMPECCOPOM 4epe3d oTaenuTenb Xuakoctu. B
oTAenuTene XnaKkocTu BraXHbIA Nap CTaHOBUTCSA CYXUM HacblweHHbIM. Cyxon nap
nonagaeT B KOMMNPECCOp HU3KOW CTyrneHu ¢ napameTpamu Potsc, roe cxkxumaeTtcsa m
HarHeTaeTcs ¢ napametTpamu PmtHar B npomcocya. lNMpomcocya npegHasHayeH

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT C. 35/53
XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA )

ANs NPOMEXYTOYHOro OXfaXaeHusi ropsidero napa. B npomcocyne xuokui
NepeoxnaxaeHHbln  xnagareHT GapbaTupyeT u3-3a NonagaHnss B Hero
NPUHYOAUTENbHO ropsivyero napa 4epe3 naTpyboK, KOTOpbLIA B CBOKW oO4Yepenb
NOKpbIBaeT XUAKUA xnagareHT. OxnaguBLUMIACA FOpPSYMIA Map OTnpaBnsieTcs K
KOMMNPEeccopy BbICOKOW CTyMeHWn C napameTpamu Pmtm, raoe cxkumaeTcss Ao
cocTosiHuss PktHar n HarHeTaeTcs B KoHAeHcaTop. B koHaeHcaTope ropsiumin nap
KOHAEeHcHpyeTcs 1 nonyyaeTt napameTpbl Pkitk, nocne yero ckoHaeHcupoBaBLUMIACS
XrnagareHT OTNpaBnsieTCss B MepeoxnaavTenb, rAe nepeoxnaxnaetcss 3a cyeT
NpoTMBOTOKA cpen 1 nony4vaeT napameTpbl Pktn. MNMocne nepeoxnagutens Xuakuin
XrnagareHT nornagaeT B NepBUYHOE OPOCCENMPOBaHME ANsi OXNaXOAeHWUsl ropsiyero
napa C HU3KOW CTyNeHu, a Takke NoaaepkaHWusi HY>KHOrO YPOBHS B MPOMCOCYe U
oTAENeHns BPeAHOro napa nocre OpoCCenvpoBaHusi, Mocre ApOCcCenvpoBaHus
XMOKWA XxnajareHT nonyyaeT napamMeTpbl Pmtm u oTnpaBnsieTcsl Ha BTOPUYHOE
ApoccenupoBaHue, rae nonyyaeT napameTpbl Poto.

IgP A

Pk 6 3 tk 4 4
in
Pm 8 tm 3 2
7
tec
Pa 10 to

| : [

=>

1
PucyHok 32. Llnkn B gnarpamme.
[na noctpoeHns uukna HeobxooMMo onpenenuTb NMPOMEXYTOYHOE [aBrieHune
Pm Pm = vVPo * Pk ;(*1) tBc= to+(5....15) °C ;(*6) tn= tk- (3....5)
Tabnuuya 3. Ob6o3HayeHne obopyaoBaHMS Ha NPUHLMNNANIBHON CXeme.

YcTponcteo bykBeHHOE Mpadhmnyeckoe obo3HauveHne
o0603HaueHne EN rOCT

Komnpeccop (obLiee KM

0603Ha4eHune)

MopLHeBomn MKM

MpogomkeHue Tabnuupbl 3.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT C. 36/53

XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA

PoTaunoHHbIn PKM :
BuHTOBON BKM :
Hacoc (obuiee H
0603HayeHne) @
KoHaeHcaTop KO
BO34YLLUHOro
oXnaxxgeHus
Wcnaputen, n
Bosgyxooxnagurtens
KoxyxoTpyOHbIvi KTO l |
TENnooBbMeHHNK 4( )— 4( )7
[
I
Tepmoperynupytowmn | TPB
BEHUTUINb @
>
KpaH waposbin KLU > >
ConeHounpaHbin knanaH | KC | | E 3
Pecusep PN U U
dunbTp d _ : } |
1 ]
®PunbTp ocywmTernb ®0 | E>< | i:;

MpopomkeHue Tabnmupbl 3.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BIrAP® ®oI'bOY BO «KI'TY»
MO-15.02.06.1NMM.05.13 MM.05 BLINONMHEHVE PABOT NO PAGOYEN NMPO®ECCUN MALMHUCT C. 37/53
XONOOUNLHBIX YCTAHOBOK 2-F0 PASPSAOA :
MacnooTaoenutenb MO

OtpenuTtenb xugkoctun | OXK

HanpaBneHue notoka | - r
napa
HanpasneHue notoka | -

p —
XUAKOCTU
MapoxunakocTHas - \
CcMecb
Tennousonaums -

—gitT—

Tpybonposoaa

[atunk paBneHmsa PE

Pene naBneHus PS .

Hatyuk Temnepatypbl | TS

onekTpoaBuraTenb M

OO {111

Takke K NpUHUMNManbHbIM CXeMaMm OOSPKeH npunaratbCsa CMUCOK CO BCEMMU
YCNOBHbIMW 0D0O03HAYEHMSIMKW, UCMNONb30BaHHbIMM B cxeme. OObIYHO CAMCOK
pacrnonaraloT psgoM € camouM cxemon. Heobxogmmo ykasaTb OCHOBHbIE
TEXHUYECKME XAPAKTEPUCTUKN CUCTEMbI: XONOO0NPOM3BOANTENBHOCTb, XNadareHT,
Temnepatypy KnneHus, TemnepaTypy KOHAeHcauuu, TENSIOHOCUTENb,
noTpebnsiemyo MOLWHOCTb, XapakTEPUCTUKN INIEKTPONUTaHNSA U T.4.

Mpeanaraemoe o6opyaoBaHne AN NOCTPOEHNS CXEMbI:

Komnpeccop.

KoHaeHcaTop.

Wcnaputens.

[poccenupytoLiee yCTPOMCTBO.
PereHepaTtuBHbIN TENNOOOMEHHUK.
MpoMexyTOYHbIN TENTOOOMEHHMK.
lMpomcocyn.

NogokrwnhE

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT C. 38/53
XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA )

Popma OTYETHOCTU:

1. Cxema Ha nucte A4 B uBeTe.

2. Cnncok ycrnoBHbIX 0603HaAYEHNN Ha CXeMe.
3. 3awura cxembl.

MpakTuyeckoe 3aHATHE Ne 7
MoaroroBka xonoAunbLHOW YCTaHOBKMU K MYCKY.

Lenb 3aHaTuaA: [ony4nTb HaBbIK NpeanyCcKOBbIX AENCTBUN.

dopmupyembie obuwme u npodeccuoHanbHble kKomneTeHuumu: [1K5.2,
MK5.6, OK01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OKO09.

PopmupyemMble FIMMHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, 1P 31.

Ucnonb3yemasn nutepatypa:

UcxogHble maTtepuansbl u aaHHble: [3], [4], [6].

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.

lMepen nyckoMm XOnoAuSibHbIX MalUWH, MPOU3BOAUTCA MNOArOTOBKa K nycky. B
npakTnyeckon paborte 7, pasbepem Nyck mMarnon xonoaunbHoOM MaluuvHbl. [Nepen
MyCKOM HeobXoOuMO MpOBEpUTb  XOMNOAUMbHYK YCTaHOBKY Ha OTCYTCTBUE
MEXaHUYEeCKMX MOBPEXOEHMA, MNOATEKOB Macna, Hanudme macrna B KapTepe
komnpeccopa. Cnegyet npoBeputb pPaboTocnoCOBHOCTbL BEHTUNSATOPOB Ha
TennoobmeHHOM 060pyaoBaHNN, 4OCTAaTOYHO NPOBEPHYTL BPYUHYIHO.

Mopsagok gencrteuin nepepn nyckom ctenga FFDE-19:
OcMOoTp X0NoaUNbHOW MaLUWHBI.
lMpoBepka TenNoobMeHHOro 06opyaOoBaHUS.
lMpoBepka macna B KapTepe Komnpeccopa.
[MpoBepka BCex 3anopHbIX KnanaHoB No XOA4Yy ABWXXEHUS xnagareHTa.
MpoBepka 3aneKkTponUTaHns K WUTY YrpaBneHns.
BkntoyeHue notpebutens xonoaa.
MogroToBka KomMnpeccopa K NycKy, OTKPbITUE HarHeTaTebHOro BEHTUMA.

NookrwhE

Popma OTYETHOCTU:
1. MoaroToBUTb XONOAUIBbHYIO MaLUMHY K MYCKY.

MpakTnyeckoe 3aHaTne Ne 8
Myck n BbIBOA N3 ENCTBUS XONOANSTbHOW YCTAHOBKM.

Lenb 3aHATUA: HayunTbCca nyckaTb M OCTaHaBMBaTb XONOAUBHYHO MaLLUHY.

dopmupyemble obOwme u npodeccuoHanbHble kKomneteHuumn: [1K5.2,
MK5.6, OK01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OKO09.

PopmupyemMble FIMMHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, 1P 31.

Ucnonb3yemasa nutepartypa:

UcxoaHble maTepuanbl U AaHHbIe:

Ctenpg FFDE-19.

TeopeTnyeckas 4yacTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT C. 39/53
XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA )

Tak kak xonogunbHas MawuHa 6blna Ha ANUTENbHOW CTOsiHKe, TO B
nucnaputene BCKUMENW OCTaTKM XxNafareHta, co3daB BbICOKOE [aBrieHue nepepn
komnpeccopoM.  CnepoBaTenbHO, npu  nycke  Komnpeccopa  cnegyer
ApoccenupoBaTtb nap M3 ucrnaputens, nytem NpUKpbITUS UM OTKPbITUA BEHTUIIS
BcacbiBaHus. BeHTUNb Bbixoda XOnoausibHOro areHtTa 13 pecuBepa OOSmKeH 6bITb
3aKpbIT, CHa4ana crnegyeTt oTkayaTb napbl U3 ucnaputens.

Mopsagok gencteumn nepen nyckom creHaa FFDE-19:

OcmMoTp Xx0noaunbHOM MaLUWHBI.

lMpoBepka TeNNO00OMEHHOrO 060PYAOBaAHMS.

lMpoBepka macna B KapTepe KoMnpeccopa.

[MpoBepka BCcex 3anopHbIX KrnanaHoB MO Xo4y ABWXEHUS XnaJareHTa.
[MpoBepka anekTponUTaHns K WUTY yripaBrneHns.

BkntoyeHue notpebutensa xonoaa.

lMogroToBka KoMnpeccopa K NycKy, OTKPbITUE HarHeTaTenbHOro BEHTUMA.
YacTuyHoe OTKpbITUE BCACbIBAKOLLErO BEHTUNA.

. MNyck komnpeccopa.

10. Mo Mepe CHWKeHUA  OdaBreHuMs  BCacbiBaHUS,  yMeHblUaTb
ApoccenvpoBaHne BcacblBalOLWLEro BEHTUNMA.

11. OTKkpbITMEe BEHTMNS BbIXOA4A XWOKOrO XragareHta U3 pecuBepa
NMHENHOTO.

12. KoHTponupoBaHue napaMmeTpoB XON04MUNbHON MaLUUHbI.

©CoNooOrWNE

OcTaHoBKa X0noaubHON MaLUMHbI:

1. 3aKpbiTb BEHTUMb BbIXO4a XNagareHTa M3 NIMHENHOro pecmeepa.

2. [loXgatbCa CHWKEHWUS LaBMEHWS KUMEHUS, a TakkKe BCKUMMAHWUS X.X.a B
CMOTPOBOM CTEKIe.

3. OcTaHoOBUTbL KOMMpECcCcop.

4. MNepeKpbITb BEHTUNN KOMMNpeccopa.

5. OTKNOUNTL ANEKTPONUTAHME OT LMTA YNPaBIEHNS.

Popma OTYETHOCTU:

1. 3yunTb 1 3alWmnTUTL 3HaHWE NpUHUMNMansHon cxembl FFDE-19.
2. Tlyck xonogunbHON MallUHbI.

3. OcTaHoBKa X0noagunbHON MaLlUHBbI.

MpakTnyeckoe 3aHATMe Ne 9
NMoapepxaHMe oNTUMaNbHOroO peXxuma paboTbl XONOoANUITbHOM YCTAaHOBKM.

Lenb 3aHATMA: HayunTbcsa ynpaBnaTb napameTpamMmm XonoanibHOM MaLUMHbI.

dopmupyemble obOwme u npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6, OK01, OK02, OK03, OK04, OK05, OK06, OK07, OK08, OK09.

dPopmupyemMble FIMMHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, J1P 31.

Ucnonb3yemasn nutepartypa: [3], [4], [6].

McxogHble maTepuanbl U AaHHbIE:

Crteng FFDE-109.

TeopeTnyeckas 4yacTb.

OnTmanbHbIM pexum paboTbl - 3TO Hanbonee SKOHOMWYHBLIN U Ge3onacHbIn
pexum  paboTbl, KOTOpbIN  onpegensieTcs  nepenagom  Temnepatyp B
TennoobMeHHbIX annapaTax u TemnepaTypHbIM PEXMMOM paboTbl KOMApeccopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.MM.05.M3 MM.05 BBINONHEHVIE PABOT 1O PABOYEV TPO®ECCN MALMHICT |~ 40 1cs
XONOAMIbHBLIX YCTAHOBOK 2-F0 PA3PSIA :

Ana ontumanbHOro pexvma paboTbl XONOAWMMBHOW YCTaHOBKM HeobXoanmo
nogaepxusaTb  YMCTOTY  Tenmnonepejawowmx  noBepxHocTten.  BosgywHble
TennoobMeHHble annapatbl, criegyeT 4alle npoyuwatb OT MbiM U NPOYUX
3arpssHeHu. BoagywHble ucnaputenu, paboTalowme Ha  oTpuuaTtenbHble
Temnepatypbl, AOMKHbI OblTb BOBpPEMS OTYMLLEHbl OT CHeroBoun LWybbl. CHerosas
wyba ybrnpaetca MexaHM4eckum nyTem UnNun Yyepes oTTanky ropsymMm napom BHYTPU
ncnaputens. Takke NPUMEHSAIOT dNeKTpoTeHbl. B onTumanbHOM pexume paboThbl
OTCYCTBYIOT NOCTOPHHUW LWYMbl, XPYCTbl. Macrno B CMOTPOBOM CTeKre He MeHUTCs,
paboTa cucTeMbl CMa3KuM HeHapyLleHa.

Ha cteHpe FFDE-19 3a napameTpbl XONOAWMBbHOM MalUWHbl OTBeYaeT Onok
yrnpasreHus. Ha Takux malumMHax ee ynpasreHne npons3soanTca Yyepes 6riok.

Popma OTYETHOCTU:

1.U3yumnTb 610K ynpasneHus.
2.BepHyTb cOUTbIE NapamMeTpbl B UICXOAHOE MOSNOXEHUE.

MpakTnyeckoe 3aHaTue Ne 10
AkcnnyaTtaumsa o6opyaoBaHMA HEO6XO0AMMOro AN UCNbITAaHUA CUCTEMbI
XrlagareHTa Ha repMeTUYHOCTb.

Lenb 3aHATUA: HayunTbCca NpOBOANTL UCMbITAHUA NOCHE MOHTaxa.
Popmupyemblie obwme m npocgeccmoHanbHblie kKomneteHuum: MK 5.1- MK
5.6
Popmupyemble NUYHOCTHbIE pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1P 31.
Ucnonb3yemasn nuteparypa: [3], [4], [6].
UcxoaHble maTtepuanbl U AaHHbIE:
1.Ctenp FFDE-19.
2.BakyyMmHbI Hacoc.
3.MaHomeTpuyeckas pemnka.
4.EmkocTb ana cbopa xnagareHTa.

TeopeTnyeckas 4acTb.
[Mocrne MOHTaxa XOnOoAWSIbHYK MaLUUHY WCNbITLIBAOT HA HEMnsIOTHOCTH.
CyuwiecTByeT ABa UCNbITAHUS:
1.Hnskum gasneHnem.
2.Bbicoknm paBneHunem.

McnbiTaHne BbICOKMM [OaBfieHMEM MPOU3BOAUTCS C MNOMOLLbKD as3oTa wunu
yrnekucnoTbl. Npu 3aBoackon cbopke TennoobMeHHbIX annapaTtoB, UX NPOBEPSAOT
ckaTblM BO3gyxoMm, pasorpeTtbiM o 80 rpagycoB Llenbcus, Takas TemnepaTtypa
obecneunBaeT OoTCyTCTBUE BONBLLLIOrO KONMYECTBA BRaru.

cnbiTaHne BbICOKUM AaBNEHUEM.

[aBneHve pana npoBefeHUs UCMNbITAHWW Ha MNPOYHOCTb YKa3blBaeTCcsd B
TEXHUYECKON [OKYMEHTaUMN KOHKPETHOM XONOAWSBbHOW YCTaHOBKM U 3aBUCUT OT
obnactn eé npumMeHeHWa M TuUNa xnagareHta. Ha yctaHoBkax C OTCYTCTBYHOLLEW
[OOKYMeHTauuen npuHumaeTcs AaBreHne UCTblTaHus Bbille paboyero Ha 2 Kre/cm?

Mpu ucnbiTaHUAX XONOAUNIbHON YCTAHOBKU Ha NPOYHOCTb UCMOJb3yeTCs
cneayrouwee obopyaoBaHue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT

XONOAMUNbHBIX YCTAHOBOK 2-TO PASPSITIA C. 41/53

1. MaHoMeTpbI (2 WT.) Krnacca TOYHOCTU He Huxe 1,5 ¢ gnameTpoMm Kopnyca He
MeHee 160 MM 1 LWIKanon ¢ MakCuMarsnbHbIM 3Ha4YeHUEM, paBHbIM 4/3 n3amepsemoro
AaBneHus;

2. bBannoHbl ¢ asoTom;

3. PegykTop ¢ npeaoxpaHnTeNbHbIM KnanaHoM, npegHasHadYeHHbIn Ans
paboTbl C a30TOM.
cnbiTaHnsa XOnoAnnNbHOro KOHTypa Ha MPOYHOCTbL MPOBOAATCS NyTEM 3arnosfiHeHUs
MarmcTpanemn cyxum (Toyka pocbl He Bbiwe -40 °C) a3oToM noa AaBrieHUeM.

UcnbiTaHna HeoGxoaMmo NnpoBOoAUTL B criegylollen
nocnenoBaTeribHOCTU:

1. YcTtaHOBUTbL OANH MaHOMeTp Obln yCTaHOBIEH NOCE 3anOpHOro BEHTUNSA Y
MCTOYHMKA 4aBeHusl, a BTOPO—B CaMOW yaaneHHOW TOYKE CUCTEMbI.

2. B xonogunbHOM  KOHTYpe OTKPbITb  3aropHble BEHTUAM WU, Npwu
HeobXo4MMOCTH, JNEeKTPOMArHUTHbIE KranaHbl Tak, 4YTOObl Kaxablh Yy4acToK
KOHTYpa MMes BO3MOXHOCTb nodaym n cbpoca asoTa.

3. MNogHATbL AaBnNeHne B KOHType A0 BENUYMHBLI AaBreHnsa ncnbitaHna. lNogbem
cnefyeTt OCYLLECTBNATb CO CKOPOCTLIO He Bhiwe 1 6ap B MUHYTY. [NMpn 4OCTUXEHUN
naeneHusi, pasHoro 0,3 u 0,6 gaBneHust UCnbITaHUs, HEOOBXOOUMO MpeKpPaTUTb
NoBbILLEHME OAaBMEHNSA U MPOBECTU MPOMEXYTOYHbLIA OCMOTP M NPOBEPKY HAPYXKHOM
MOBEPXHOCTN KOHTYpA.

4. He npon3BoauTb HUKAKMX MaHUNymnsumMi C yCTaHOBKOW B TEYEHME HE MeHee
3 yacoB [ns BblpaBHMBaHUA TeMmnepaTyp BHYTPEHHEM W HapyXHOW cpeabl.
3admkcmpoBaTb AaBneHMe B KOHTYpe 1 TeMNepaTypy OKpyXKaroLlen cpeabl.

5. BoligepxaTb yCTaHOBKY NOA AaBneHnem He meHee 12 yacos. o npowecTsumn
AAHHOro BPEMEHW NPOBEPUTL OABIIEHNE B KOHTYpe. MIBMEHEHNN OaBneHUs, Kpome
BbI3BaHHbIX KonebaHnamu TemnepaTtypbl OKpyXawowen cpeabl, 6biTb HE AOIMKHO.
OTN U3MEHEHNSA ONPEeaEnsaTCa crneaylowen 3aBucuMocTbio: P1/P2=T1/T2, rae Pi,
P2 — abconoTHble 3HayYeHus p[aBneHust rasa B KOHType, 6ap, Ti, T2-—
TepMoanHamudeckas TemnepaTypa rasa B KOHType, K.

6. Ecnu BO BpemMsa WUCMbITAHUA He NPOU3OLLNIO pPaspbiBOB, BUAMMbIX
aedopmaunin, nageHus LaBreHus No nokasaHusiM MaHoMeTpa, UX pe3ynbTaThbl
NPU3HaKTCHA yOOBNETBOPUTENBHBIMMU.

7. Mpun obHapyxeHun yteuek, gecopmauni, paspbiBoB Heobxoanmo cbpocutb
OABNEHNEe U3 KOHTypa, BbIMNOMHUTL PaboTbl MO YCTPAHEHUKD HEUCNPABHOCTEN U
NOBTOPUTb NpeablayLUmMe onepauumn.

UcnbiTaHne HN3KUM OaBrieHUEeM.

1. BakyymvpoBaHMe XOnoAWNbHOrO KOHTypa NpOBOAUTCA [ONs  yAaneHus
BO3dyxa M3 arperatoB K TpyOOMpoOBOAOB M OCYLUEHUS XONOOUITbHOrO KOHTypa
nocrne 3aBepLUEHNs PEMOHTHbIX paboT, a Takke nocre npoBeaeHUss UCMbITaHUA Ha
NPOYHOCTb U/UNN NNOTHOCTb.

2. BakyymmnpoBaHne npoBoanTCsl 40 BOCCTAHOBNEHUS TENMOU30NALMM,
HapyLUEHHOW Npu NPOBEAEHNN PEMOHTHbIX paboT.

3. Vcnonb3oBaTb ANa BakyyMMpOBaHUS KOMMPECCOP XONOANIbHON YCTaHOBKM
KaTeropuyecku sanpelleHo. llogaBaTtb HanNpsikeHMe Ha KOMMNPEeCccop 1 NPOBEPSATb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.MM.05.M3 MM.05 BBIMONHEHVIE PABOT 1O PABOYEV TPOSECCN MALMHICT |~ 4o cs
XONOAMIbHBLIX YCTAHOBOK 2-F0 PA3PSIA :

LeNOCTHOCTb ero uenewn B npouecce BblNOSIHEHNA paboT Mo BaKyyMUPOBaHUIO
3anpeLleHo.

4. NcxooHoe COCTOAHME XONoaunbHOM YCTaHOBKU Nepes BakyyMupoBaHuem
3aBUCUT OT BUAA BbINOSIHEHHOIO PEMOHTA U XapaKkTepusyeTcs U30fMPOBaHHOCTbLIO
yyacTka XOnoAnNbHOro KOHTypa, Ha KOTOPOM BbIMOMHANNCL PEMOHTHbIE paboTbl, OT
OCTaslbHON CXeMbl XONTOANINBbHON YCTaHOBKN. B aTon cBA3KN BbIGOP CEPBUCHbIX
LWITYLLepOB ANSA NOAKMYEHNS BaKyyMHOro obopyaoBaHus, UCNosib3yemMoro B
npoLecce BakyyMUpoOBaHUS, NPOU3BOAMTCS OnepaTopom B 3aBUCUMOCTU OT
yyacTka, KoTopbln TpebyeTcs BakyyMnpoBaTb.

[lns npoBeaeHNsi BaKyyMMpoBaHUs MPUMEHSIIOT crieaytollee o6opyaoBaHue:

MaHoMeTpu4ecKnn KonnektTop*;
KOMMNAEKT rMbKMX LLINaHroB™;
BaKyyMHbIN HacoC;

4. BakyymmeTp.

O6opynoBaHne, nNoMeyeHHOe *, OOMKHO ObITb npeAHasHadeHo Ans paboTbl C
NPUMEHSIEMbIMM B YCTAHOBKE XNafareHTOM U MacrioM U MMEeTb COOTBETCTBYIOLLYHO
MapKMUpPOBKY.

5.

6. Mopsagok oencTBuin Npu BakKyMMpOBaHUN:

7. Mpounssectn COOPKYy CxeMbl BaKyyMUPOBaHUS C TakKMM pacyeToMm, 4TOObl
pacCcTosiHMe Mexay BaKyyMHbIM HAcOCOM W XOSIOAWUSIbHOW YCTaHOBKOM ObISIO Kak
MOXXHO MEHbLUNM, a ANaMeTP COEANHUTESbHbIX LUNAHrOB Kak MOXHO 6OMbLINM.

8. MNogknounTe MaHOMETPUYECKUA KOMMEKTOP K KOHTYpy W ybeauTbca B
OTCYTCTBMM U3ObITOMHOrO AasneHus. [lpy Hanmyumm K36bLITOYHOrO AaBnNeHus,
NMOHU3UTb €ro 40 aTMOCEEPHOro N NPOKOHTPONMPOBATL Ero POCT.

9. MNogknunMTb BaKyyMHbI HAcoOC K CEPBMCHbIM LUTYyLEepaM BakKyymMupyemoro
y4acTka X0nogunbHOro KoHTypa.

W e

*

10. MogknounTs BakyymMmeTp B Haubonee oTAaneHHOM OT MecTa
YCTaHOBKW BaKyyMHOro Hacoca TouKe.
11. OTKpbITb  BEHTUNb  Nepej  BaKyyMHbIM  HacocoMm WU, npu

HEOOXOAMMOCTH, OMEKTPOMAarHWTHbIE KrnanaHbl Tak, 4TOObl Kakabll y4acTok
NOANEexXallero BaKyyMUPOBAHWIO KOHTypa WMEen BO3MOXHOCTb MOAKMIOYEHUS
BaKyyMHOro Hacoca.

12. Bkniountb Hacoc n oOTBakyymMupoBaTb XOMOAMWMbHbBIA KOHTYp A0
OCTaTOYHOro AaBrieHus
13. OctaToyHoe pasneHve cnegyet npuHate 1 klMa (8 mMm pT.CcT.).

BakyymunpoBaHue pekomeHOyeTCAa NpOBOAUTL MPW HOPMarbHbIX TemnepaTypHbIX
ycrnosuax B nomewleHusx (20°C), B kpawHem criydae, npu TemnepaType B
NMOMELLLEHNSIX C XONoannbHbIM 060pyaoBaHnem He Huke 5°C.

Mpn HU3kMx Temnepartypax (Hwxe 2°C) pekomeHayeTcsa NpoBOAUTbL oborpes
NOMELLEHWS, B KOTOPbIX pa3MeLleH BakyyMMpyeMbld yHacTOK KOHTYpa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.MM.05.M3 MM.05 BBIMONHEHVIE PABOT 1O PABOYEV TPO®ECCN MALMHICT |~ 4aicq
XONOAMIbHBLIX YCTAHOBOK 2-F0 PA3PSIA :

MpyM nNpoTSXeHHbIX Tpaccax TpybonpoBoOOB pekoMeHayeTcs  pasbutb
nognexawun BakyyMUPOBAHUIO Y4aCTOK Ha HECKOSbKO NOLYy4acTKOB (C MOMOLLbIO
3arnopHbIX BEHTUNEN) N NPOBOAMTL BaKyyMUpPOBaHME Mo nogyyacTkam.

3anpelwaeTcsa nogorpeBaTb Y4YaCTKM  XOMOOUMBHOrO KOHTypa OTKPbITbIM
nnameHem.

[Mocne OOCTMXEHMS BENUYMHBLI OCTATOYHOrO AaBfneHud, cnenyeTt NpoLoimKUTb
BakyymmpoBaHue B TedeHun 18 4vacos. [locne aTtoro crnefyeT 3akpbiTb BEHTUITb U
BbIKITHOYNTb BaKyyMHbIA Hacoc.

Popma oTyeTa:

1. 3yunTb TeopeTnYecKyto YacTb U NepeHecTn NOPSAOK UCTbITAHUN B TeTpanb.

2. 3aWmTNTb NpaKkTUyeckyo padboTy.

3. VcnblTaTb CTEHA HU3KUM AaBNEHUEM.

4. BHeCTUM nokasaHus B TeTpagb.

MpakTuyeckoe 3aHaTHe Ne 11
OnpepneneHune HencnpaBHoOCcTeN B paboTe xonoannbHOro o6opyaoBaHus.

Llenb 3aHAaTUA: HayunTtbCca onpegensaTs NpocTenwne HeMCnpaBHOCTH.

Popmupyemblie obwme n npocgeccmoHanbHblie kKomneteHuum: MK 5.1- MK
5.6

Popmupyemble NUYHOCTHbIE pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1P 31.

Ucnonb3yemasn nuteparypa: [3], [4], [6], [10].

UcxoaHble maTtepuanbl U AaHHbIE:

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.
Mpu paboTe xonoaunbLHOM MalMHbl MOTYT BO3HUKHYTb HEMCMPaBHOCTH:

- HeAOCTaTOoK XnagareHTa B CUCTEME;

- HA3KMI YPOBEHb Macra B KapTepe KOMMpeccopa;

- 3amep3aHue Bnarn OPB;

HepocTtatok xnagareHTa B CUCTEME CBsi3aH B MEpBY o4yepeab C
obpasoBaHnemM yTeyek B pesynbTate Bubpaumm annapatoB u TpybonpoBoaoB
yCTaHOBKM npu paboTe. FABHbIM MPU3HAKOM KOTOpPbIX, SBMSETCS MNOsBNEHWe
MacnsaHbIX NATEH. Kak n3BecTHO B PPEOHOBbLIX YCTAaHOBKAX Macno LMPKYnupyeT no
TpybonpoBogam © annapatam BMeCTe C XOnoawnbHbiM — areHtom. [lpwm
BO3HMKHOBEHMM YTEYKM PPEOH McCnapsieTcs, a Macno OocCcTaeTcsa Ha MecTe
BO3HMKHOBEHMS YTEYKMN.

[MpoBepsieMble MecTa NpOTUPalOT BETOLUbKD, CMOYEHHOW B pacTBopuTene
(6eH3MH, aueToH, YeTbIPeXXJIOPUCTLIN yriepod. u T.n), U 0OBepTbIBAOT YMCTOM
Bymaron. MNosiBneHne Ha Gymare mMacnsiHbiX NATEH CBUMAETENbCTBYET 00 yTeuke
dpeoHa.

[na onpegeneHnsa TOYHOrO MecTa yTeYkM MPUMEHSOT Takke OOMbINMBaHUE
KPEnKUM MblflbHbIM PACTBOPOM UMW ANEKTPOHHbIN TevencKkaTernb.

Mpn obmbiNnBaHMe yTeyka obHapy>XMBaeTCs N0 NOSABNEHNIO My3bIPbKOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT

KMPK BFAP® ®I'60Y BO «KI'MY»

XONOAMUNbHBIX YCTAHOBOK 2-TO PASPSITIA C. 44/53

[na Bo3BpaTa Macna HyxHO obecneunTb HeOBXOAMMYK CKOPOCTb ABMXEHMUS
napomacnsiHon cmecu. llogaya Xuakoro dpeoHa B ucnapuTenb perynupyetcs
Takum o6pas3om, 4TOObl M3 McnapuTenen BbIXOAMN Nap B COCTOSIHUM, OY€EHb
6nmM3koM K HacblweHomy. [pn HegoCTaToOYHOM Mogdaye XONoAWSIbHOrO areHTa B
ncnaputenb HEBO3MOXEH BO3BpaT macna B komnpeccop. KoHueHTpauusa macna B
MacnogpeoHOBOM pacTBOpe, HaxoAswemca B uUcnaputene, 3HaYUTENbHO
nosbliwaetca (Bblwe 10-15%), 4TO yxygwaet ycnosuss paboTbl McnaputTenbHOn
CUCTEMBI.

YHOC Macrna BmecTe C napoMm ¢peoHa U3 KOMMpeccopa B KOHOEHcaTop He
KOMMEHCUPYEeTCsl paBHbIM BO3BpaTOM Macra W3 WCnapuTenbHOW CUCTEMbI, B
pesynbTate Yero B KapTepe KOMnpeccopa oOKasblBaeTcs HegocTtatovyHoe
konnyectBo Macna. [loaTomMy npuM MNOHMXEHMM YPOBHS Macna B KapTepe
dpeoHOBOro KoMmrpeccopa He crnefyeT HemMeaneHHoO B Hero [o6aBnATb cBexee
mMacno. HeobxoauMmo BbIACHUTbL NPUYMHY MAOXOro BO3Bpata Macna w3
ncnapuTenbHon cuctemMbl B Komnpeccop. CrneayeT yBenuunTb nogady Xx.x.a., nytem
yBenMYeHUsa MNpoxXoOHOro CeyYeHnsa B Apoccenvpyowem ycrtponctee. lNMpu nycke
KOMMpeccopa BO3MOXHO CWSIbHOE BCMEeHUBaHWEe Macrna W yHoC ero us
KOMMpeccopa, YTo NpMBEAET K Pe3KOMY YMEHbLUEHUIO KONMYeCcTBa pacTBOPEHHOIO
mMacna BO (peoHe NpuM YMeHbLUEeHUW [aBneHus B kapTepe. [Ona umsbexaHus
BCMEHMBAHUA M yHOCA Macna HeobxoaMmo npeaBapuTernbHO MporpeTb Macrno B
KapTepe C TMOMOLLbI 3fEKTPOrpeniok, CHmwkKas TakuMm o6pa3om KONmM4ecTBO
pacTBOpPeHHOro peoHa B Macne, UMM He [onyckatb ObICTPOro CHWXKEHUS
AaBreHWsi B KapTepe Komnpeccopa npu ero nycke.

3amep3aHne Bnarm B OPB cBA3aHO B nepByld oyepedb C HENpaBWIbHO
npoBefeHHbIMM paboTamMn NO nyckoHanagke Wnu 3anpaBkoOM HeKayYeCTBEHHbIM
PpeoHOM, B pe3ynbTaTe Yero B CUCTEMY, MOXET NonacTb Brara.

OaHMM ©3 npu3HaKoB 3acopeHuss unbTpa-oCyLUNTENb SABNSAETCA HU3Kas
TemnepaTypa kopnyca ounbTpa (Xono4HbIN). OTO O3HAYaET, YTO B HEM MPOUCXOaUT
APOCCENMPOBaHNE >KMOKOrO XnagareHta 3a CYeT YBEeNMYEHUS BHYTPEHHEro
CNopoTUBNEHNA. 3acopeHne MOXET NPON3ONTM 3a CHET HAKOMMEHUA MEeXaHUYeCKNX
npUMecen Unn HacbILWeHUs OCcyLInTeNa BOLOW.

Booa, nonaBwasa B ycTaHOBKY, He pacTBOpsieTcs BO peoHax U npu
Temnepatypax Hwke 0 oC 3amepsaer. BcrneactBue 3ameps3aHusi BoObl WU
obpasoBaHns negsHbix NPOBOK NPONCXOAUT 3aKyrnopKa perynmpyrowmx YyCTPOUCTB,
B KOTOPbIX OCYLUECTBNSETCA [OpOcCenupoBaHne. YMEHbLUEHHOE WM MOoSiHoe
npekpaweHne nogadn xnagareHta B WUCNAPUTENbHYKD CUCTEMY MPUMBOAUT K
3HAYNTENBHOMY YXyALWEHWIO paboTbl NCNAPUTENBHON CUCTEMbI, BNSOTb 4O MOSHOW
notepu xonogonpou3soantTenbHocTn. Kpome TOro, Hapywaetca HopmarbHas
unpkynauua macna. Macno ckannuBaetca B MCnapuTensix M KOHAeHcaTope.
Komnpeccop, octaBascb 6e3 macna, MOXeT BbIATU U3 CTPOS.

[MpnM3HakoM Hanuuusa BOAbl B CUCTEME SABMSETCHA MpekpalleHne nogayu
XMOKOro XxnagareHta 4epes3 perynvpytoulee YCTPOWCTBO, MNpUYEM MNocre ero
nporpesa, Hanpumep, ropsider BOOOW, MPOMyCKHasi CnocoBHOCTb Ha Kakoe-TO
BpeMs BOCCTaHaBNMBaETCS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.MM.05.M3 MM.05 BBIMONHEHVIE PABOT 1O PABOYEV TPOSECCN MALMHICT |~ ,4cicq
XONOAMIbHBLIX YCTAHOBOK 2-F0 PA3PSIA :

[ns B0O306HOBNEHMST HOpManbHOW paboTbl HEOOXOOMMO 3aMeHUTb PUbTP-
ocywwutenb. [MNpn cunbHbIX 06BOAHEHUSIX, TAKKE 3aMEHSIOT XNagareHT.

Ana yno6ctBa BbINONHEHUs paboT xenaTtenbHO YCTaHOBUTb MaHOMETPbl Ha
BCACbIBaOLWMA W HarHeTatenbHbli BeHTUNW. 1o AgaBneHuMio BCacbiBaHUA U
HarHeTaHMs MOXHO Ierko onpeaenuTb MPUYUHBbI OTKIOHEHMIA OT OMTMMAanbHOro
pexuma.

[Mocne ycTpaHeHnsa Bcex HeucrnpaBHOCTEN HEOOXOOUMO BKMHOYUTL YCTAHOBKY U
Habniogatbe 3a paboTon Komnpeccopa, cneauTb 3a YpPOBHEM Macna B KapTepe,
XapakTepoM LWyma, a Mnocne BbIXO4e Ha pPexuMm 3a 3anosfiHeHWeM mucnaputensa u
Harpy3kom Ha KoHOeHcaTop.

Mpn HeobOXxoauMOCTM Ao3anpaBUTb YCTAHOBKY XflagareHToM U MacrioMm.
[loszanpaBka opeoHOM Npoun3BOAAT nNpu paboTatowen mawmnHe. bannoH ¢ gpeoHoMm
npeaBapuTenbHO B3BelwMBaeTcs. BeHTunb Ha BcacbiBaHMM NOBOpavvMBaEeTCs
NPOTMB YaCcOBOW CTPENKM O ynopa, CHAMaeTCsa 3arfyLika U Ha ee MecTo KpenuTcs
3anpaBoyHasa Tpybka ¢ GannoHoM. HakmaHylo ramky KpensieHUst K BEHTUM npwu
9TOM TOJSIHOCTbIO He 3aTtarmBatb, ANd TOro 4Ttobbl OCYLEecTBUTb MPOAYBKY
3anpaBoyHon Tpybku. lNMocne npoayBku rarka 3aTarMBaeTcs.

3anpaBKy KOHTpONMpoBaTb MO CMOTPOBOMY CTekny. OTCyTCTBME NapoBomn ghasbl
(Ny3bIpbKOB) YKa3blBaeT Ha AOCTAaTOYHOE KONMMYECTBO xragareHTta. PekomeHayeTcs
nocre WCYe3HOBEHMS MapoBon asbl B CMOTPOBOM CTeKre elle Ao3anpaBuTb
xflagareHTa, Ho He bonblwe 0.5 oT o6bema pecmBepa, 4TObbI ObIN 3anac Ha cry4van
BO3HMKHOBEHWSI BO3MOXHbIX yTEYEK.

MpyM NONHOM 3anofiHEHUM CUCTEMbl XJladareHToM Ucnaputenb  OOSDKEH
nonHocteto obmep3atb. OOGMep3aHue BcacbiBatowero TpybonpoBoaa AOMKHO
3aKaH4MBaTbCA Ha BbIxode W3 ucnaputens. 3atem HeobXxoaMMO NPOU3BECTH
HaCTPOWKY perynsatopa TemnepaTypbl Ha Tpebyembii TeMnepaTypHbIn PEXUM U
A0BUTLCS LMKINYHOM paboThbl YCTaHOBKN.

Popma oTyeTa:

1. N3y4eHune TeopeTnyecKomn YacTu.

2. 3awmTa TeopeTnyYEeCcKon YyacTu.

3. OnpepneneHune n yctpaHeHne HencnpaBHoCcTM Ha cteHae FFDE-19.

MpakTuyeckoe 3aHATHE Ne 12
MpenoTBpalleHne aBapUNHbIX PEXUMOB XONOAUNTbHOW YCTaHOBKM.

Lenb 3aHATMA: HayuuTbcs aKcnnyaTupoBaTb XOMOAUIbHYKO MawuHy 6e3
aBapUIHbIX PEXMMOB paboTbl.

Popmupyemblie obwme n npocgeccmoHanbHble komneteHuum: MK 5.1- MK
5.6

PopmupyemMble FIMYHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, J1P 31.

Ucnonb3yemasn nutepatypa:

UcxoaHble maTtepuansl u aaHHble: [3], [4], [6], [10]

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.INMM.05.M3 MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT

XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA C. 46/53

ABapUNHBIN PEXMM XONOLUIBHOM YCTAHOBKM — 3TO TaKOW peXum paboTbl, npu
KOTOPOM NPOUCXOAUT MOBbIWEHHbBIA U3HOC 060PYAOBaHUA, @ TakKe YBENMUYEHHbIV
pacxopn anekTponoTpednenus.

O6bIyHO, Bonbliad YacTb aBapUMHbBIX PEXUMOB MPUBOAUT K 3HAYUTENbHOMY
HaHeCeHN0 YpPOHY KOoMMpeccopy. B HeKoTopbIX Xe criydasix, aBapunHble pexuMbl
CNOCOBHbI NPUBECTU K HErepMEeTUYHOCTM TenrnooOMeHHbIX annapaToB, a Takke K
noTtepe xnagareHrta unu xnagoHocuTens.

Pasbepem npumep npegoTBpaLleHna BIAXXHOro xoga. Ecnu
Tennonepegatowas MNOBEPXHOCTb 4ucTasi, TensoHocuTenb (BO34yX) nocTynaeT
ncnpaBHo, TO npobrnema 3aknyaeTcs B HEUCNPaBHOCTM APOCCENMpPYOLLEro
ycTpouncTea. [ing Havana, 4tobbl B 3TOM y6eauTbCH, HY)KHO OTKadaTb ucnaputesb.
lMepekpblBaeTCca bnmkanwnMm BEHTUNb BXO4aA XWOKOro xragareHTa B ucnapurerb.
VcnapuTtenb NONHOCTbIO OTKaYMBaeTCH, AaBreHne BcacbiBaHna ctpemutcs K O Bar.
Mo Mepe NOHWXeHUs AaBneHusi, YTOObl UCKIIYNTL aBapuio HU3KOTO AaBreHus,
CTOUT gpoccennpoBaTb BEHTUNEM nogady, onmpasacb Ha MonyyYeHHble CBeAEeHUs C
MaHOMeTpa HMU3KOro JaeneHus. Takum crnocobom perynupyem nopgayy B
ncnapuTtenb, ecnn Yyepes KOPOTKOE BPeMS MOMyYUTCA OTKPbITb MOSTHOCTBLIO BEHTUNb
BXO4a XWOKOro xnagareHTta, a gasrneHve byaet onTumarnbHbIM, TO perynupytoiee
YyCTPOMCTBO McnpaBHO. B Takom crniydae, npugetca cHoBa obpaTuTb BHMMaHWE Ha
TennoobeMHHbIN annapaT Unu XfagoHoOCUTErb.

Pasbepem paboTy C NOBLILWEHHbIM AaBfieHMEM KOHAeHcaumn. [NepBasa npuynHa
aBapuMuM — HEennoTHOCTb Ha CTOPOHE HU3KOro OaBfieHusl, U3-3a 4ero B CUCTEMY
nonan Bo3gyXx. Bo3gyx cobupaeTtca B BepxHeW 4acTtu KoHaeHcartopa. [ns Toro
4yTO6bI MPOBEPUTHL HANMYne Unn OoTCyTCTBME BO34yXa B KOHAEHCATOpE:

1. 3akpbITb BbIXO4 K.X.a. M3 JIMHEMHOro pecuBepa, TeM cambiM cobpaTb
XriagareHT.

2. OcTaHOBUTbL KOMMpeccop, N0 Mepe NOHWXEHUS AaBNEHUS.

3. pvHYOMTENbHO OCTaBUTb BKIHOYEHHBIM BEHTUIATOP KOHAEHCaTopa.

4. Ecnn paBneHve KoHOeHCauMM He nagjaet, TO B BEpPXHENW 4acTu
KOHOeHcaTopa HaxoauTcs Bo3ayx. Bosgyx OTHoOCUTCA K HEKOHOEHCUPYEMbIM
npumecam. Ecnn pgaBneHue KOHOEHcauMW MNOHMXaEeTCs, TO  MNPOUCXOAUT
KOHOEeHCauua napoB XxnagareHta. B cnyvyae Hanuums Bo3gyxa, Heobxogmmo
NPOU3BECTM MOUCK yTEeYEeK N0 XONOAUITbHOMY KOHTYPY.

Mpn oTCcyTCTBUM B cUCTEMe BO3ayxa, cnedyeT caenatb cnegyowme soisoapl: 1.
Mo xomy QABwxeHust xnagareHta uMmeeTcs npenatcTeume. 2. [Mpobnema c
TennoobMeHHbIM annapaTom.

B manbix cuctemax KOHANMUMOHMPOBaHMS, kak Hanpumep FFDE-19, oTtcyTcTByeT
KnanaH Bbinycka BO3gyxa M3 KoHgeHcaTtopa. B Takom crniydyae otkadumBaeTcs (ppeoH
B eMKoCTb cbopa xnagareHta, nocrne 4ero YCTaHOBKa BaKyymMupyetcs U
3anpaBngeTca HoOBbIM XxnagareHToM. CTtapbil xnagareHT AOSMKEH OTCTOATbCA B
GannoHe, nocrne 4ero crnegyeT CAOPOCCENMPOBATb KaKyl-TO €ro 4acTb 4epes
KnanaH, TeM caMbiM BbINyCTUTb BO34yX W3 OannoHa, Tak Kak OH OKaXeTcs B
BEpXHEN YacTu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15.02.06.MM.05.M3 MM.05 BBIMONHEHVIE PABOT 1O PABOYEV TPOSECCN MALMHICT |~ ,4-/cq
XONOAMIbHBLIX YCTAHOBOK 2-F0 PA3PSIA :

Popma OTYETHOCTU:

1. I3ydeHHasa TeopeTuyeckas 4acTb.

2. 3anucaHHoe onpegeneHne «aBapunHbIN PeXnm padboTbl».
3. OnucaHune gByx pexunmoB, a Takke Metoabl 60pbbbl C HUMMW.
4. NcnpaeneHue ogHoro u3 pexummos Ha cteHae FFDE-109.

MpakTuyeckoe 3aHaTHe Ne 13
HacTtpouka pene aBapMmHou 3almThbl.

Lenb 3aHATUA: HayunTbCca HacTpanBaTb pefne aBapumnHOM 3allnThl.

Popmupyemblie obwme n npocgeccmoHanbHblie kKomneteHuuu: MK 5.1- MK
5.6

Popmupyemble NUYHOCTHbIE pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1IP 31.

Ucnonb3yemasn nutepartypa: [3], [4], [5], [7].

UcxoaHble maTepuanbl U AaHHbIE:

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.
Pene paBnenus.

Pene pasneHna uvcnonb3yloTca ANA CUCTEM pPerynnpoBaHus, KOHTPOMS U
aBapuMHOM CUrHanu3auum B NPOMbILLSIEHHbIX YCTaHoBKaX. (PucyHok 33).

Pene cepun KP npurogHbl onsi yCTAaHOBOK, B KOTOPbIX UCMONb3YIOT XUOKNE U
razoobpasHbie cpeabl. OHM cHabXeHbl OAHOMOJSIKOCHON MNEPEKUOHON KOHTaKTHOM
cuctemon (SPDT). BbinonHawTcAa B ABYX WUCMOSTHEHUAX: HU3KOrO AaBreHus, Y
KOTOPbIX KOHTaKTbl pPasMbIKalTCA MNPU MNOHWXEHUN [OaBfiEHUM U BbICOKOMO C
pa3MblkaHMEM KOHTAKTOB Mpu MOBbILUIEHUN AaBMEHUS.

Pene Huskoro paesnennsa PLO1 npegHasHadyeHO [ANn1s KOHTPONsS AaBreHus
BCaCblBaHWsl, YTOObl OHO HE MOHWXANOChb HMXE YCTAHOBIEHHOrO MO LUKane.
PerynnpoBaHue BenuuuHbl faBneHuss U ero guddepeHumana ocyLlecTBnseTcs
COOTBETCTBEHHO BUHTaMM 1 M 2 NyTeEM HaATSKEHUA MPY>XUHblI 4 Unn 5, ynopHble
ravku KOTopbIX CBS3aHbl C COOTBETCTBYIOLLEN LUKANoW. [py>XnHbl ypaBHOBELLUMBAIOT
ycunue, nepefaBaemMoe [OaBfEHMEM U3 CUCTEMbl MOCPEACTBOM CUMbgOHa 6.
Bpawas cooTBETCTBYHOLWMA BUHT MPOUCXOAUT MNEepeMeLLeHne ykasaTtenem u
BbICTaBneHne Heobxogumoro paeneHns u ageddepeHumana. [lnactmHa 13
domKcHMpyeT NonoXXeHne BUHTOB NOCHe peryrmnpoBKu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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PucyHok 33. Pene pasneHus cepumn KP.
1 - BMWMHT HacTPOMKM 3afaHHOro [faBneHud, 2 — BWHT HaCTPOWKMU
anddepeHumana, 3 — OCHOBHOM pblyar, 4 — npyXuHa LwKanbl gasneHunsa, 5 —
npyXvHa wkansl guddepeHunana, 6 — cUnNb@OH, 7 — NpUCOeONHUTESbHBLIN

wryuep, 8 — knemmHasa naHenb, 9 — knemma, 10 — 3aszemneHne, 11 — kKabenbHbIN
Bxoa, 12 — Tymbnep, 13 — 6nokMpoBOYHasA nNnacTuHa.

Mpn HapyweHun perynupoBaHust (Hanpumep, KOMNpPeccop CBOEBPEMEHHO He
OTKIOYMNCA No curHany perynatopa temnepatypbl TC unu PT) MOXeT NponsonTu
NMOHWXEHMWE [OaBfeHUs U COOTBETCTBEHHO TemnepaTypbl KMMNEHWUs, 4TO BbI3OBET
HeJonMyCTUMOE CHWXKEHWE TeMnepaTypbl B 00beKTe OXNaXXaAEeHUS N MOXET NpUBECTU
K 3ameps3aHuio TennoHocutend. Kpome Toro, peskoe CHWXeHVWe [AaBreHus
BCacbiBaHus (Hanpumep, B Criydae npekpalieHus nogadv Xuakoro xnagareHta B
ncnaputens) npuMBOOUT K BCMNeHuBaHWO W BblIbpocy Macna w3 KapTtepa
KOMMpeccopa, a B TrepMeTU4YHbIX KOMMpeccopax — K neperpeBy OOMOTKM
BCTPOEHHOro anekTpoasuratens. Pene HU3KOro pAaBreHus Takke no3BonseT
obecneunTb WagAWMN pexum paboTbl KOMApPeccopa U UCKYaeT BNaXKHbIN X0,
npw Nycke B pexume paboTbl Nyck — CTon.

Pene Bbicokoro pasneHna P2 npegHasHayeHoO LN KOHTPOMS AaBreHus
HarHeTaHMs W  aBapUMHOrO  OTKIKOYEHWs  Komnpeccopa MoryT ObiTb C
aBTOMaTU4YECKUM WS PYYHbIM BO3BpaToM. HegonycTMMo BbICOKOE [AdaBrieHue
KOHOEHCauun (HarHeTaHusl) MOXeT TMPUMBECTU K HapPyLUEHWO repMeTUYHOCTU
CUCTEMbI M BbIXody M3 CTposi komnpeccopa. lMpu pabote ycTaHOBKM AaBreHue
KOHOEHCauun MOXEeT MOBbICUTLCA B Cllyd4ae YMEHbLUEHUSI pacxoda oxnaxgatowlen
BOAbl UMM BO3Ayxa, a Takke nepenosiHEHNSA KOHOeHcaTopa XUOKAM XSlagareHToM,
3arpsi3HEHU BHYTPEHHEN U HapY>XHOW NOBEPXHOCTU TennioobmeHa.

dopma oTyeTa:
1. N3yunTb TEOPETUYECKYIO YaCTb U 3aLUNTUTL ee.

2. Ha ctenge FFDE-19 BepHyTb onTuMarnbHble HACTPOWKKU pere.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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MpakTnyeckoe 3aHaTUe Ne 14
HacTpowka Tepmoperynupyrowiero BeHTUNS.

LUenb 3aHAaTtvMAa: [loHATb oOcCHOBHOM npuHUMn pabotel TPB. Hayuntbca
HacTpauBaTtb TPB.

dopmupyemblie obwme n npoceccuoHanbHble komneteHumu: MK 5.1- MK
5.6

Popmupyemblie NIMYHOCTHbIE pe3ynbTaTthl: JIP 25, JIP 27, JIP 28, J1P 29, JIP
30, J1IP 31.

Ucnonb3yemasn nutepartypa: [3], [4], [5], [7]-

UcxoaHble maTepuanbl U AaHHbIE:

1. CreHpg FFDE-19.

2. PasnunyHble TPB BHe xonognnbHOWM MaLUUHBbI.

3. TPB B pa3spese ¢ BO3MOXHOCTbIO perynmpoBaHus.

TeopeTnyeckas 4yacTb.

B 3aBucMmocTM OT nokasaHus [daBfeHus WUCNonb3ylT [Be OCHOBHbIE
Moaudukaumm:

- C BHYTPEHHUM BblpaBHUBAHUEM [aBIIEHMS;

- C BHELUHUM BblpaBHMBAHWEM [aBIEHUS.

TPB ¢ BHyTpeHHUM BbipaBHUBaHUEM.

Ha pucyHke 34 nokasaHa cxemMa (PYHKUMOHMPOBAHUS M BEKTOPbl OaBrEHWUMN,

aencteyownx Ha TPB. Ha membpaHy knanaHa, ¢ OQHOM CTOPOHbI, OeWCTByeT
AaBneHuve, nepegasaemoe ¢ TepmobannoHa (P1), a ¢ NnpoTMBONOMOXHON — CyMMa
AaesneHvn B wucnaputene (P2), u npwxummHoro ycunua npyxuHsl (P3). Tpwu
BblpaBHMBaHUM  3TUX TPeX BEKTOPOB KranaH ocTaeTtcs  OTKPbITbIM, U
COOTBETCTBEHHO, OCTaeTCA [MOCTOSAHHbIM MOTOK MPOXOAsWero 4epes Hero
xnagareHta. B atmx ycnoBmax KONMUYECTBO XfagareHTta, nocTynawuwero B
ncnaputenb, TOYHO COOTBETCTBYET HeoOXoaMMOMy [Afsi BOCMPUATUSA TEMSOBOM
Harpysku. Ecnu e Harpyska noHuxaeTcs, NpomMcxogaT Asa npolecca:

- XOSIOOWMBbHOMO areHta CTaHOBUTCS W30bITOYHO MHOrO, a €ero AasrfeHue
noBbILLAETCS;

- MOHWXaeTca TemnepaTtypa rasa Ha, BenuumHa neperpesa yMeHblIaeTcs Ha
BbIXO4e W3 ucrnaputens u npornopumoHasnibHO 3TOMY MOHWXKaETCA [OaBrieHue B
TepmobansioHe u ero kanunapHon Tpybke.

BcnepctBne aTux npoueccoB cymMma AdaBneHUrM uchaputens u Mpy>XuHb
npeBbIlWaeT AaBrneHne, okasbiBAEMOE Ha KnamaH Co CTOPOHblI TepmMobannoHa, 4YTo
NPUBOOUT K YMEHbLLEHUIO 3a30pa AN NpoXoXaeHus xnagareHra.

Ecnn Tennosas Harpyska Ha ncnapuTenb Bo3pacTaeT, TO AaBfeHue BHYTpU
TepmobannoHa TOXe Bo3pacTaeT, crnegosaTenbHO, mMeMbpaHa [aBUT Ha LUTOK,
KOTOpbIN OTKpbIBAeT MpoxXogHoe ceyeHue ewe 6Gonbuwe. B pesynbtate nogada
X.X.a. yBenuunsaeTcs.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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PucyHok 34. MNpuHumn yHKUnoHnposaHust TPB ¢ BHYTpPEeHHUM ypaBHUBaHNEM
AaBreHus.

TPB ¢ BHeWHUM BblpaBHUBaHUEM.

Mpn GonblWOM rMapaBnMYECcKOM COMPOTMBIEHUM B UCNApuUTene AaBreHue Ha

BbIXO4Ee HUXe, YeM Ha Bxode. Temenepatypa KUMEeHUs U neperpetoro napa Ha
BbIXOA4e  CTaHOBUTCA Hwxe. [aBneHme B  TepmobannoHe  CHWXaeTcs,
crnepoBaTenbHO, TOT e NeperpeB Bbl3blBAET MEHbLUYD PasHOCTb OaBNEHUA U
knanaH npukpbiBaetcsa. Obecneunts Tpebyemoe OTKpbITUE KrnanaHa MOXHO TOSIbKO
npu yBENUYEHHOM nMeperpeBe, T.e. B [OaHHOM Clnyyae npuv HeaoCTaTOYHO
3anonHeHHoM wucnaputene. loaTtoMy, korga nNageHve [aBfeHus B ucnapurtene
bonee 2 Bar Heob6xoaumMo npuMeHAaTb TPB ¢ BHYTpEeHHMM BbipaBHUBaHWEM. B aToM
crnlyyae pOaBneHue  xnagareHta nocne  ucnaputensa  (oTbupaetca  3a
TepmobansioHOM) Mo BHELWWHEN ypaBHUTENbHOW TpyOke nogaetca nog membpaHy B
repmeTudHyto nonoctb. [lockonbky pAaBneHve Ha Bbixoge 6onee HU3koe, TO
PasHOCTb [aBrfieHUn, BO3AEUCTBYIOLWUMX Ha MemOpaHy npu TOMXE 3HavyeHuu
neperpesa, bygeT 6onbLue.

OT BHeluHeit
NVHAN

X BbIPaBHYBAHMS
[NaBneHms

PucyHok 35. lNpuHumn dyHKunoHuposaHusa TPB ¢ BHewHVMM ypaBHMBaHWEM
AaBneHus.
MNMeperpeB n3mepseTcs B MecTe KpenneHus TepmobansoHa Ha BcacbiBaloweM

TpybonpoBoae: OH paBeH pasHOCTM Mexady TemnepaTtypol TepmobanmnoHa W

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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TemMnepaTypon KUMNEHUs B TOYKM KpensneHuss TepmobansioHa. BblpaeHHbin B
rpagycax Llenbcus, neperpeB CRyXWUT CUrHaNoMm nAns perynupoBKA BrpbiCKa
Xngkoctn B ncnaputens Yyepes TPB.
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PucyHok 36. Cxema namepeHus neperpesa.

MNepeoxnaxpneHune onpegenseTca Kak pasHOCTb Mexay TemnepaTypou
XWOKOro XxflagareHta W TemnepaTtypon Ha Bxoge BTPB. [lepeoxnaxaeHue
BblpaxkaeTcs B rpagycax Llenbcusa. OHo Heobxoammo anga nsbexaHna obpasoBaHus
nysblpen rasa B Xugkoctu. [lap B XMOKOCTU 3HauuTenbHO cHwxkaeT K14
XOSTIOAUSTbHON MaLUWHbI, T.K. Map BCKUMETb elle pa3 He MoxeT. B 6onblnHcTBE
cnyyaeB n3bexaTb napoBbIX My3blpet MOXHO MpU BeNUYMHE nepeoxnaxneHus 4-5
°C.
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PucyHok 37. Cxema namepeHust nepeoxnaxxaeHns.

Hactpowka TPB.

C HacTpovkamu, BbINOfMIHEHHLIMM Npu  3aBode, TPB  moxer pabortatb
npakTMyeckm BO BCex ycTaHoBkax. Ecnm  Bo3HukaeT  HeobxoouMmocTb
OOMNOSTHUTENBHON  PEryriMpoOBKM, HYXHO WCMOMb30BaTb PeryriMpoBOYHbIA  BUHT
(PncyHok 38). lNpu BpaweHun BUHTaA MO 4YacoBOW CTpenke (BMpaBo) neperpes
yBEnMYMBaeTCH, Npu BpalleHun BneBo (MpOTMB 4YacoBoun) ymeHbllaeTcd. [Ana TPB
Tmna T2\TE2 ogvH nNonHbin  0BOpPOT  PEeryniMpoBOYHOIO BUHTA U3MEHSIET
TemnepaTtypy neperpesa Ha 4 °C npu temnepatype knneHmna 0 °C.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx




MO-15.02.06.1M.05.113

KMPK BFAP® ®I'60Y BO «KI'MY»

XonoauibHbIX YCTAHOBOK 2-M0 PASPAOA

MM.05 BbIMONMHEHWE PABOT MO PABOYEN MPO®ECCU MALLUMHNCT

C. 52/5

3

+

PucyHok 38. Hactpownka TPB. lameHeHre NonoxeHusi peryrimpoBOYHOIO BUHTA.

Utobbl mn3bexatb konebaHun neperpeBa, HYXXHO OEWUCTBOBaTb Creaylolum
obpasom: Bpawas perynmpoBOYHbIA BUHT BMApaBo (N0 4YacoBOW CTperke),

noBblllanNTe neperpes [0 npekpaweHuss konebanun (PucyHok 39).

3atem

NMOHEMHOry BpallanTe BWHT BreBO [0 nosBneHua konebaHun. [locne aTtoro
NOBEPHUTE BUHT BMpPaBO MNpakTnyeckn Ha oauH obopot (Onsa TPB T2\TE2 1\4
obopoTta). [lNpu Takonm HacTponke konebaHua neperpeBa npekpawawTcs, W
ncnaputenb paboTaeT B ONTMMaNbHOM pexume. MameHeHne neperpeBa Ha 1

rpagyc Llenbcus He paccmaTtpuBatroTcs kak konebaHus.

Uy b T i
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PucyHok 39. KonebaHus npu neperpese TPB.

Popma oTyeTa:

1. CamocToATenbHO U3y4YeHHas TeopeTndeckas 4acTb.
2. BbinonHeHHas npakTudeckas B TeTpagu.

3. 3awwuTta npaktuyeckon y TPB B paspese.

Mcnonb3yemblie UICTOUYHUKN NUTEpPaTypbl:

Buabl UICTOYHNKOB

HanmeHoBaHue peKkoMeHayeMbIX y‘-leGHle M3gaHumn

OcHoBHble

1. MNpaBuna knaccudumkaumMm UM MNOCTPOMKM  MOPCKUX  CyOoB
[OneKkTpoHHbIN  pecypc]: HOPMATUBHO-TEXHWYECKUA  OOKYMEHT /
Poccuiickuin  Mopckol peructp cygoxoactBa. - CaHkT-letepbypr:
Poccunckmin  mopckon  pernctp cygoxoactea, 2016 - Y. Xl
XonoaunbHble  YCTAHOBKU: Bsamen HJ[ 2-020101-095; Beeg. ¢

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyasibHOCMb 8epcuUU 10 opuauHay, xpaHsauwemycs 6 1C: Konnedx
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XOonogunnbHbIX YCTAHOBOK 2-I0O PA3PAOA C. 53/53
01.01.2018 r. - 2018.
2. MpaBuna «knaccudwvkauum U MOCTPOMKM  MOPCKUMX  CydoB

[OnekTpoHHbI  pecypc] HOPMATUBHO-TEXHUYECKUIA  OOKYMEHT [/
Poccuiickuin  mMopckoln peructp cygoxoactBa. - CaHkT-TleTtepbypr:

Poccunckmin  Mopckon peructp cygoxogctea, 2015 - Y. XV:
AsTomaTtumsauus: Bsamen H[ 2-020101-095; Beeg. ¢ 01.01.2018 r. -
2018.

3. [llpaBuna TexHWYECcKOW SKCnnyaTaumMm XOnoAuNbHbIX YCTaHOBOK
cynos ¢nota pbibHoW npomblwneHHocTn. — ClM6.: TpaHcnopTt, 2023.

[ononHutenbHble, B T.M. KypC
nekuumn no yyebHol OucyunsuHe,
memoduyeckue rnocobus u
pekomeHOayuu Orisl 8bINO/IHEHUS
npakmuyeckux  3aHsmul u
camocmosimesibHbIX pabom

4. Cnactmxud tO.H., Enpetoc A.N., EnuceeB 3.E. TexHuyeckas
aKcnnyaTaumnsa CyooBbIX XONOAMMbHbBIX yCTaHOBOK. — M.: MopkHura,
2014.

5. lpoxopeHkoB, A. M. ABTOMaTU3auua CyAOBbIX XOMNOAWMNbHbIX
ycTaHoBOK [TekcT]: ydyebHoe nocobwe gans By3oB / A. M.
lNpoxopeHkos. - M.: MopkHura, 2012.

6. PO 31.21.30-97 [lMpaBuna TexHWYECKOW 3IKchnyatauum CynoBbIX
TEXHUYECKNX CPEACTB W KOHCTPYKUMA. HOpMaTUBHbLIN OOKYMEHT.
Hata BBegeHunsa 1997-07-01. 3A0 "UHNNM®", 1997.

7. TMoneson A.A. ABTOMaTtusaumsa XOMNOAMIbHbLIX YCTAHOBOK N CUCTEM
KoHAMUMOHMpoBaHusa Bo3ayxa. — M: Mpodeccus, 2010.

8. AHtunos A.B., [HOyb6posuH W.A. MoHTax wn akcnnyaTaums
XNaAoHOBbIX yCTaHOBOK, 2009.

9. Konnes W.[. CynoBble xonoawnbHble yCcTaHOBKN. — Opf.: ®PeHukce,
2009.

10. AHTunos A.B., [y6poeuH WM.A. [QuarHoCTMKa M PEMOHT TOProBOW
xornogunbHonm TexHunku, 2008.

11. Kypc nekuui npenogaBartenen no cneumanbHoCTU.

OneKkTpoHHble 0Gpa3oBaTefbHble
pecypchl

12. 3BC «Book.ru», https://www.book.ru

13. 3BC « FOPAWT», https://www.biblio-online.ru.

14. 3BC «Akapemusa», https://www.academia-moscow.ru

15. U3paTtenbctBO «JlaHby», https://e.lanbook.com

16. OneKkTpoHHO-6MbnnoTeyHas cuctema «YHuBepcutTeTckas
bmbnmoTeka oHnavH», https://www.biblioclub.ru

MNepunogunyeckne nsgaHns

17. BeCTHUK MexayHapoaHOW akageMun xonoaa;
18. XKypHan «3kcnnyatauus MOPCKOro TpaHcnopTay;
19. XKypHan «Mopckon ®noty;

20. XKypHan «CtaHOapTbl U KA4eCTBOY.

21. Mopckue Bectn Poccuu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C: Konnedx
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