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KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 3/51

BBepeHue

Pabouen nporpamMmomn npodeccnoHanbHOro mMoayns no M[IOK.05.01
npeaycMoTpeHO NpoBeaeHNE NPaKTUYECKNX 3aHATUN.

Llenbto npoBefeHns NpakTUYeCKNX 3aHATUN SBSEeTCS 3akpensieHne TeopeTnyecknx
3HaHUN N NprnobpeTeHna HeoBXOOUMbIX NPAKTUYECKUX HABbLIKOB U YMEHUI NO OTAENbHbIM
Temam Kypca.

Hapsagy ¢ dopMrMpoBaHMEM YMEHUIN N HABLIKOB B MPOLIECCe NPaKTUYECKUX 3aHATUN,
obo6LatoTCs, CUCTEMATUIMPYIOTCS, YrIybnsalTCa U KOHKPETU3MPYITCS TeopeTudeckune
3HaHUA Ha NpaKTUKe, pas3BUBaKOTCA UHTENNEKTyarnbHbIe YMEHUS.

B pesynbTaTe BbINOMHEHUS MNPAKTUYECKUX 3aHATUA OOyvaloWMNCca [OMKEH B
MOSIHOW Mepe UM YacTUYHO BrageTh:

HaeblKamu:

H 5.1.01 BbINONHEHNA cnecapHbiXx paboT HeobxoaMMbIX MNPU  MOHTaXe,
aKcnnyaTauMm U peMOHTE XONnoaurbHOro o6opyaoBaHUst U CUCTEM KOHOULMOHMPOBAHNS
BO34yXa;

H 5.1.02 BbINOMHEHNA ra3oCBapPOYHbIX PabOT HEOBXOAMMbLIX MPU MOHTaXe WU
peMOHTE XONoANNBLHOro 06opya0BaHMSA U CUCTEM KOHOANLMOHUPOBaAHUSA BO34yXa.

H 5.2.01 BbinonHeHna pabot (nog pyKOBOACTBOM) MO TEXHUYECKOMY
MCNONb30BaHMIO W  OBCNYXMBaHWIO KOMMpeccopa cornacHo TpeboBaHun «[lpaBun
TEXHUYECKON 3JKCnryaTtaumm XOonogurbHbIX YCTAHOBOK Ha cydax pbl6onpoMbICOBOro
dnota Poccunckon ®egepaunny (MTI) n MHCTPYKUMA 3aBOLa U3rOTOBUTENS;

H 5.2.02 BbinonHeHusi paboT (nog pPykoBOACTBOM) MO  TEXHUYECKOMY
NCMONb30BaHMIO N 0BCNYXMBAHNIO OXMNaXKAalLWmMX YCTPOMUCTB corflacHo TpebosaHun MNTI
N UHCTPYKLMI 3aBOAa N3roTOBUTENS;

H 5.2.03 BbinonHeHusi paboT (nog pykoBOACTBOM) MO  TEXHUYECKOMY
MCNonb30BaHM U 0BCnyXnBaHUIO KOHAEHCATopa WM BCNOMoOratenibHoro obopyaoBaHus
cornacHo TpebosaHuio NT3 N MHCTPYKUMIA 3aBOAa U3FrOTOBUTENS,;

H 5.2.04 BegeHus xypHana akcnnyataumm n TEXHUYECKOro ob6cny>XmBaHnst CUCTEM
KOHOWLUMOHNPOBAHMSA BO34yXa, BEHTUNSAUMOHHBIX, TEMnSIOHACOCHbIX W XONOAMUIbHbIX
YCTaHOBOK CpeAHEro YpOBHS CMOXHOCTN B ByMaXXHOM M 3NIEKTPOHHOM BUAE;

H 5.3.01 BbinonHeHua paboT (nog pykoBOACTBOM) MO PEMOHTY U UCMbITAHUIO

KoMnpeccopa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 4/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA .

H 5.3.02 BbInonHeHus paboT (nog pPyKOBOACTBOM) MO PEMOHTY WU WUCMbITAHUIO
KOHOeHcaTopa;

H 5.3.03 BbINnonHeHuA (NO4 PYKOBOACTBOM) MO PEMOHTY W UCMbITAHUIO
oxJiaxaaroLmx yCTPOUCTB;

H 5.3.05 BbINONHeHus (Nog pPYKOBOACTBOM) MO PEMOHTY W UCMbITAHUIO
BCMOMoOraTesibHbIX YCTPONCTB, HACOCOB U CUCTEMbI TPYOONPOBOAOB;

H 5.4.01 yyactus B npoBedeHUM aHanmMsa pexuMmoB paboTbl OCHOBHOMO U
BCMOMOraTefNlbHOro  XonoAunbHOro obopyaoBaHMA W CUCTEM  KOHOULMOHUPOBAHUS
BO34yXa;

H 5.4.01 HacTporkuM yCTPOWMCTB aBTOMATUYECKOro perynvpoBaHus W 3aluThbl
CUCTEM  KOHOWLMOHMPOBAHWA  BO34yXa, BEHTUNMSUMOHHBLIX,  TEMMOHACOCHbIX U
XONOAUIbHbIX YCTAHOBOK CpefHEero YpOBHS CMOXHOCTU NS NOAAEPXaHUSA ONTUMarnbHbIX
1 6e3onacHbIX PEXUMOB IKCMyaTaunm Noa pyKoBOACTBOM MexaHuka 6oriee BbICOKOro;

H 5.6.01 opraHusauum n ocywecTBeHUS MeponpuATUA Mo oxpaHe Tpyda npu
BbIMNONHeHUN pabot no paboyen npodeccmn «MalMHUCT XONOAMUMbHbLIX YCTAHOBOK 2-T0
paspsaga».

YMEHUSIMU:

Y 5.01.01 noa pykoBOoACTBOM BbIMOMHATE cnecapHble paboTbl Heobxoanmble npu
MOHTaXe W pPeMOHTe XONogufbHOro obopyaoBaHUS U CUCTEM  KOHOMLMOHWMPOBAHUSA
BO34yXa;

Y 5.01.02 nog pykoBOACTBOM BbINOMHATL ra3ocBapoyYHble paboTbl Heobxoanmble
NPU MOHTaXe MU PEMOHTE XONOAUNBHOro 0bopyaoBaHUA M CUCTEM KOHOVULMOHUPOBAHUSA
BO34yXa;

Y 5.01.03 nogbupaTtb cnecapHblie MHCTPYMEHTbI, HEOBX0ANMbIE NPU SKCMyaTauum
W perynupoBaHUM  CUCTEM  KOHOWUMOHWPOBAHUS  BO3AdyXa,  BEHTUSSLUOHHbIX,
TENMOHACOCHbIX U XONOANSbHbBIX YCTAHOBOK CPpeAHEro YPOBHS CITIOXHOCTY;

Y 5.02.01 nog pykoBOACTBOM BbIMOMHATL paboTbl (Nog pPyKoBOACTBOM) MO
TEXHUYECKOMY WCMOSb30BaHMIO M 0BCRyXnBaHUIO KOMMpeccopa corfacHo TpeboBaHui
«lMpaBun  TexHW4eckom  SKCNNyatauum  XONOAWMbHBIX  YCTAHOBOK Ha  cygax
pbibonpombicrioBoro gnota Poccunckon depepaummny (MTI) M MHCTPYKUMA 3aBoda
N3roToBUTENS;

Y 5.02.02 noa PYKOBOACTBOM  BbINOMHATE paboTbl MO TEXHUYECKOMY
NCMNONb30BaHMIO N 0BCNYXXMBAHNIO OXMNaXKAalLWmMX YCTPOMUCTB cornacHo TpebosaHmn MTI
N UHCTPYKUMK 3aBOaa N3roTOBUTENS;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 5/51

Y 5.02.03 noa pykoBOACTBOM BbINOSHATL paboTbl MO TEXHUYECKOMY MCMNOSIb30BAHUIO U
obGCcnyXMBaHUIO  KOHAEHcaTopa W BCnomoraTenbHoro  obopygoBaHWSA  COrfacHoO
TpeboBaHutio MNMTD 1 NHCTPYKUUIN 3aBOAA N3rOTOBUTENS.

Y 5.02.04 cobniogatb npaBuna TEXHUMKM Oe30MacHOCTM, OXpaHbl Tpyda WU
akonornyeckon 6e30nacHOCTN Npu 3Kcnyataumm CUCTEM KOHOMLMOHMPOBAHUSA BO34yXa,
BEHTUSALMOHHBIX, TEenSIOHAaCOCHbIX W  XONOAUrbHbIX YCTAHOBOK CpefHero YpOoBHA
CINOXHOCTW;

Y 5.02.05 Bectn XypHan akcnfyaTaumm M TEXHUYECKOro OBCNYyXMBAHUA CUCTEM
KOHOWLUMOHNPOBAHUSA BO34yXa, BEHTUNAUMOHHBIX, TEemnfOHACOCHbIX W XONOAMUIbHbIX
YCTaHOBOK CPeAHEro YpOBHS COXHOCTN B ByMaXHOM U 3NIEKTPOHHOM BUAE.

Y 5.03.01 nog pykoBOACTBOM BbINOMHATL PabOTbl MO PEMOHTY U WUCMNbITAHWUIO
Komnpeccopa;

Y 5.03.02 nog pykoBOACTBOM BbIMOSHATL NO PEMOHTY U UCMbITAHUIO KOHAEHcaTopPa;

Y 5.03.03 noa pykoBOACTBOM BbIMOMHATE MO PEMOHTY U UCMbITAHUIO OXNaXaatoLwmx
YCTPOWCTB;

Y 5.03.04 nog pykoBOACTBOM BbINOMAHATL MO PEMOHTY W UCMbITAHUIO
BCMoOMoraTesibHbIX YCTPONCTB, HACOCOB U CUCTEMbI TPYOONPOBOAOB.

Y 5.04.01 npoBoAUTbL aHanmM3 pexmmoB paboTbl OCHOBHOMO M BCMOMOraTenbHOro
XOSTI0ANNBHOIrO 060PYA0BAHUS U CUCTEM KOHOVULMOHNPOBAHUA BO3ayXa.

Y 5.05.01 HacTpamBaTb yCTpOMUCTBaA aBTOMATMYECKOW 3aluTbl U pPerynnpoBaHnA
CUCTEM  KOHAWUMOHWPOBAHUS  BO34yXa, BEHTUMSUMOHHbLIX,  TEMNMOHACOCHbIX U
XOSTOAUSNbHBIX YCTAaHOBOK CPeaHEero YPOBHS CIOXHOCTU AN nogaep)KaHusi onTUMaribHbIX
n 6e3onacHbIX PeXMMOB 3KCrfyaTaumm nog PyKOBOACTBOM MexaHuka 6oriee BbICOKOro
paspsaa;

Y 5.06.01 opraHn3oBbIBaTb U OCYLLECTBMATE MEPOMNPUATUA NO OXpaHe Tpyaa npu
BbINONHEeHUN pabot no paboyen npocdeccmn «MalMHUCT XONOAUMbHbLIX YCTAHOBOK 2-r0
paspsga».

3HaHUsMU:

3 5.01.01 Buabl cnecapHbix paboT HeobXoAMMbIX MNPU MOHTaXe WU PEMOHTE
X0SI0AMNbHOro 060pyaoBaHUS U CUCTEM KOHOVULMOHUPOBAHNSA BO34yXa;

3 5.01.02 rasocBapoyHble paboTbl HEOOXoOUMblE MNPU MOHTaXe W PEMOHTE
X0NnoaunbHOro o6opyaoBaHNS 1 CUCTEM KOHOULMOHUPOBAHUS BO34YXa;

3 5.01.03 obopygoBaHMe M MHCTPYMEHTbl, Heobxooumble [ONs BbINOSHEHUS
crnecapHbIX U ra30CBapOYHbIX paboT;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 6/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA .

3 5.01.04 npaBuna TexHWkM ©6e30MacHOCTM UM noXapHou ©e3onacHOCTU npwu
BbINOSTHEHUN CriecapHbIX paboT 1 ra3ocBapoYHbIX paboT.

3 5.02.01 ocHOBbI XONOAUNBHOM TEXHUKWN, TEPMOANHAMUKN, TEOPUN TENNTOOOMEHa,
9NEKTPOTEXHWNKM U aBTOMaTU3auuu;

3 5.02.02 HasHayeHue, npuHUMN paboTbl M YCTPOMCTBO 0BOPYAOBAHUA CUCTEM
KOHOVLMOHNPOBAHNA BO34yXa, BEHTUMNSAUMOHHBLIX, TEemnSIOHACOCHbIX W XONOAUSbHbIX
YCTaHOBOK CpeHero YpOBHS CITOXHOCTH;

3 5.02.03 pexnmbl paboTbl XONOANIbHbIX YCTaHOBOK Pa3fiMyHbIX TUMOB;

3 5.02.04 ycnoBHble 0003Ha4YeHMs1 B MpUMHUMAMASNBHBIX WM (PYHKUMOHAmMbHbIX
rmapaBnnyeckmx N SNEeKTpPUYecKux  cxemax UM Qopmynsl  aAna  pacdeTta
NPOU3BOAMUTENBHOCTU N NOTPEeBNAEeMON MOLIHOCTM CUCTEM KOHAMLMOHUPOBAaHUS BO3AyXa,
BEHTUMNSAUMOHHbIX, TEMnSIOHACOCHbIX W  XOMNOAWUIbHbIX YCTAaHOBOK CpedHero YpOBHS
CMNOXHOCTH;

3 5.02.05 Buabl n cBOMCTBA XNagareHToB;

BMAbl M COpTa NPUMEHSAEMbIX CMa304HbIX MaTepunarnos,;

3 5.02.06 cnocobbl onpeneneHns yTeuYknm pasfuyHbIX XJlagareHToB U MOpsiAoK
OMoBeLLieHNS NepcoHana;

3 5.02.07 HOpMaTMBHO-TEXHUYECKME OOKYMEHTbI U npodeccuoHarnbHble TEPMUHBI,
OTHOCHALLMECS K 3KCnryaTaumMm CUCTEM KOHAMLUWMOHMPOBAHMUS BO34yXa, BEHTUSSALUMOHHbBIX,
TENSIOHACOCHbIX N XOSNOAMWIBbHbIX YCTAHOBOK CPEeAHEro YPOBHS CIOXHOCTY;

3 5.02.08 npaBuna 3anofnHEeHUs1 >KypHana aKchnnyatauum u TEeXHUYECKOro
00CnyXMBaHUSA CUCTEM KOHOMLUMOHUPOBAHUSA BO34yXa, BEHTUNSALUMOHHLIX, TEMMOHACOCHbIX
N XOSNOAWUSIbHBIX YCTAHOBOK CPeAHEro YPOBHS CMOXHOCTU B OYMaXHOM U 3IEKTPOHHOM
BUAE;

3 5.02.09 cxembl pacnonoxeHus TpybonpoBoaoB, apmaTypbl;

3 5.02.10 nopsagoK BKMOYEHUA U BbIKMIOYEHNSA 3NEKTPONPUBOOOB XONOAMUMbHbIX
YCTaHOBOK U CUCTEM KOHOULMOHNPOBAHNA BO3yXa.

3 5.02.11 Ha3Ha4eHne 1 NpaBuna NPMMEHEHNa CpeacTB UHOMBMAYANbHOW 3alUNThI,
NnoXapoTyLWeHNa W nepBoM MOMOLWM MOCTpajaBwMM B pesynbTate asapun unm
HapyLleHns TeXHUKM Be3onacHOCTM, B TOM 4YuUCre Npu OTpaBMeHUsX XragareHToM uim
nopaxxeHnn UM Yyacten Tena u rnas;

3 5.02.12 npaBuna oxpaHbl Tpyga M OCHOBbl 3KOMOrMYeckon 06e30nacHOCTH,

HeobGxogumble npu aKcnnyaTtauunm CUCTEM KOHOMUMOHNPOBAHUA BO34yxa,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-NM.05.M3 BbINOJIHEHVE PABOT MO PABOYEW MPO®ECCUM MALLIMHUCT C. 7/51
XONOAMNBEHBIX YCTAHOBOK 2-TO PA3PAIA .

BEHTUMNSAUMOHHBIX, TEeMnSIOHACOCHbIX W  XOMNOAWUSTbHbIX YCTAHOBOK CpedHero YpOBHS
CMNOXHOCTH;

3 5.03.01 cnocobbl npegynpexaeHus M ycTpaHeHus HeucnpaBHoOCcTeN B paboTe
XONOAWbHOW YCTaHOBKN N CUCTEM KOHAMLMOHMPOBAHNSA BO34yXa;

3 5.03.02 TEXHONOrM PEMOHTaA OCHOBHbIX MEXAHW3MOB M Y3M0B XONOAWSBHOMO
o6opyaoBaHNA U CUCTEM KOHOULMOHUPOBAHWS BO34yXa;

3 5.03.03 nopsgok mcnbiTaHus TpybonpoBOAOB M XONOAMBLHOrO obopyaoBaHUA m
CUCTEM KOHOMLUMOHNPOBAHMSA BO34yXa Ha NPOYHOCTb U NITIOTHOCTb;

3 5.03.04 npaBuna NpUeMKN N UCMNbITAHUSA XONOAMIBbHOrO 060pyaOBaHMS U CUCTEM
KOHANLMOHNPOBAHUSA BO3A4yXa Nocre peMOHTa;

3 5.03.05 nopsagok ocBMaeTeNbCTBOBaHUSA XOSO4MMbHONO 000OpYyAOBaHUS U CUCTEM
KOHANLMOHNPOBAHUS BO3AYXa;

3 5.03.06 npaBuna oxpaHbl Tpyda W OKpyXatoLlen cpeabl, cobnogeHme KOTOopbIX
Heob6XoAMMO Mpu PEMOHTE CUCTEM KOHAMLMOHMPOBAHUSA BO34yXa, BEHTUNSLMOHHBIX,
TENSIOHACOCHbIX N XOJNTOAWSBbHbIX YCTAaHOBOK CPEAHEro YPOBHS CIOXHOCTH.

3 5.04.01 napameTpbl HOpManbHOW W MNpeaenbHO AONYCTUMOM U aBapUNHOWN
paboTbl X0No4MMbHOro 060pPYyAOBaHUSA N CUCTEM KOHAMLMOHUPOBAHNA BO34yXa.

3 5.05.01 cxemy pacrnonoxeHuss nNpubopoB aBTOMaTUYECKOro perynmpoBaHusa Wt
KOHTPOSNbHO-M3MepPUTENbHBLIX NPUBOPOB;

3 5.05.02 KOHCTPYKUUX 1 NPMHUMN OENCTBUSA YCTPOWUCTB M CPeACTB aBToOMaTM3aumm
XONOAUIbHbIX YCTAHOBOK M CUCTEM KOHAMLIMOHMPOBAHNA BO34YyXa;

3 5.05.03 npuHUMNbI HACTPOMKM YCTPOMCTB W CPeacTts aBToMaTM3aumm
XONoauIbHbIX YCTAHOBOK M CUCTEM KOHAMLMOHMPOBAHNS BO3AyXa, a Takke napameTpbl UX
cpabaTbiBaHUS;

3 5.06.01 meponpuaTna No oxpaHe Tpyda Npu BbINONHEHMM paboT no pabouen
npodeccumn «MalmHUCT XONOANIBbHbLIX YCTAaHOBOK 2-r0 paspsiaar.

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

06WUX U MpogheCcCUOHasIbHbIX KOMIemeHyul

Kopg HanmeHoBaHue pe3synbTaTa 06y4YeHuUs

NnK 5.1
peMoHTe xonoAunbHoro 060pyAoBaHNsA N CUCTEM KOHAMLIMOHMPOBAHWS BO3dyXa.

NnK 5.2
CUCTEeM KOHAMLMOHMPOBAaHNA BO3AyXa.

MK 5.3 "
KOHOWMUMOHMPOBaHUA BO34ayxXa U UCMbITaHUW Nocrie peMOoHTa.

BbINONHATL OCHOBHbIE cnecapHble U ras3ocBapo4Hble paﬁOTbI HeO6XO,ClVIMbIe npn MOHTaxe "
YyactBoBaTb B TEXHMYECKOM MCMNOSb30BaHUKN Y OGCJ'Iy)KVIBaHVII/I XonogunbHOro o6opy,u,osaHv|;| n

YyacTtBoBaTb B nposegeHnn pemMmoHTa XxonogunbHOro O60py,£l0BaHVI9| n cuctem

NnK5.4 YyacTBOBaTb B MPOBEAEHUN aHaNM3a PEXMMOB paboThl XONoAUNbLHOro 060PYAOBaAHUSA U CUCTEM

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 8/51

KOHOMUMOHNPOBaAHNUA BO34yXa.

MK 5.5

HDOBO,D,I/ITI: pa6OTbI no HaCTpOVIKe YCTDOIZCTB n cpeacrte aBTtoMatulauumn  XonoausibHOro
060py,CI.OBaHVI$-| N CMCTEM KOHANMUMNOHNPOBAHUA BO3OyXa.

MK 5.6

OpraHn3oBbIBaTb M OCYLLECTBNATL MEPOMNPUATUS MO OXpaHe Tpyda Mpu BbiMOAHEHUM paboT no
paboyer npodeccun «MalMHUCT XONOAWSIbHBIX YCTAaHOBOK 2-T0 paspsiaa.

B pesynbTate BbIMONHEHUS NPaKTUYECKUX 3aHSATUIA Y oByyatowmxcs opMupyroTCs

cneagywuwme NIMYHOCTHbIE pe3ylibTaTbl:

Koo

HaumeHoeaHue nu4HOCMHbIX PE3Y1bmMamos

ne 2

MposSiBNSOWNIA  aKTUBHYH FpaXKOaHCKyH MO3ULMI0, AEMOHCTPUPYHOLLMIA
NMPUBEPXKEHHOCTb MPUHUMMNAM YeCTHOCTM, MOPSA0YHOCTM, OTKPbLITOCTH,
9KOHOMMYECKM  aKTUBHbIA W y4acTBYWOWMA B  CTYAEHYECKOM W
TeppuTOpManbHOM CaMOynpaBfeHunM, B TOM 4WCle Ha  YCINOBUSX
Ao6poBonbYecTBa, NPOAYKTMBHO B3aMMOOEWCTBYIOLLMA U y4acTBYHOLWMA B
AenTenbHOCTN 0BLWECTBEHHbIX OpraHu3auni.

ne 3

Cobnoparownm HOPMbI npaBonopsaka, cnegyowmnn noeanam
rpaxkgaHckoro obuiectBa, obecneyeHus 6e3onacHocTn, npaB uM cBoboA
rpaxgaH  Poccuun.  JlosnbHbIM K yCTaHOBKAM M MPOSIBIIEHUAM
npeacTaBuTenen cyokynbTyp, OTANYAOLWMNIA UX OT rPYNN ¢ AECTPYKTUBHBLIM U
AEBUaAHTHbIM noBeaeHnEM. [eMoHCTpUupyoLwmin HenpuaTne n
npeaynpexgawmuin coumanbHo onacHoe NoBedeHne OKPYKakLmX

TP 4

MposiBRAlOWMA N OEMOHCTPUPYIOLLMIA  yBaKeHMe K NoasMm  Tpyaa,
OCO3HalWMMA  LUEeHHOCTb  cobcTBeHHoro  Tpyda. Crpemawmnca K
dOpMUPOBaHNIO B CETEBOW cpede JMYHOCTHO M NpPOodecCUoHanbHOro
KOHCTPYKTUBHOIO «UMdPOBOro cnega.

ne 13

[OTOBLIMN COOTBETCTBOBATbL OXMAAHMSM  pabotogartenen: akTUBHBIN,
NPOEKTHO-MbICNALLMNA, 3APPEKTUBHO B3aUMOLENCTBYHOLLMI n
COTpyAHMYaloLWmm c KONNEKTUBOM, OCO3HaHHO BbINOMHAOLLNIA
npodeccnoHanbHble  TpeboBaHWsl,  OTBETCTBEHHbIA,  MYHKTyalbHbIN,
ANCUUNINHUPOBAHHBIN, TpyoontobmebIn, KPUTUYECKN MbICIIALLMNA,
AEMOHCTPUPYIOLLMA NPOdIECCUOHANBHYH XXU3HECTOMKOCTb

ne 15

["oTOBBIN K NPOheCCMOHaNbHON KOHKYPEHLIMN N KOHCTPYKTUBHOW peakumnn Ha
KPUTWUKY.

ne 17

CopencTBylowmMin nogaepXXaHuo npectmxka csoen npodeccum, oTpacnm u
0Opas3oBaTenbHOM OpraHn3auunu.

ne 18

MpuHmatoLwmnn uenm " 3aga4u Hay4YHO-TEXHOOrM4YeCcKoro,
9KOHOMMYECKOro, WHPOPMALMOHHOTO W  COLMOKYNbTYPHOIrO  pasBuTUS
Poccun, rotoBbi pabotaTb Ha UX OOCTMXKEHME.

ne 19

YnpasnsoLwmn COBCTBEHHbIM npogeCccnoHanbHbIM pasBUTUEM,
pednekCMBHO OLEHMBAKOWMIA COOCTBEHHbIA XXU3HEHHbBIN OMbIT, KpUTEpumn
NNYHOW YCMNELLUHOCTU, NPU3HAKLWMA LEHHOCTb HENPEPbLIBHOr0O 06pa3oBaHus.

ne 21

CamMoCTOATENbHBLIN N OTBETCTBEHHbIN B MNPUHATMM pPELUEHMA BO BCEX
chepax CBOeEN [OeATENbHOCTWU, FOTOBLIN K WCMOSHEHUIO pas3HOObpasHbIX
coumanbHbIX ponen, BocTpeboBaHHbIX ©OuM3HecoM, o0OOWECTBOM WU
rocygapCcTBoMm

ne 25

ObbekTMBHO  B3aMMOAEWNCTBYHOLUMIN  C  KOMneramu,  PyKOBOOCTBOM,
KNUeHTaMn, peanuayrLmnin TakTUKy COTPYAHNYECTBA B KOMaHAe.

ne 27

BeinonHsowmn TpeboBaHns OENCTBYIOLLEro 3akoHoAaTenbCcTBa, npasu u
NOSIOXXEHNN BHYTPEHHEN AOKYMEHTAUUM OpraHmM3aumnmn B NosIHOM obbeme.

ne 28

[106pOCOBECTHbLIN, COOTBETCTBYIOLLMA BbICOKMM CTaHAapTam OU3HEeC-3TUKK
M CNOCOOCTBYIOLUMA paspelleHnto  SBHbIX W CKPbITbIX  KOHIIMKTOB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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KMPK BFAP® ®I'E0Y BO «KI'MY»

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA

WHTEePEeCcoB, BO3HMUKAKOWMX B pe3yfbTaTe B3aMMHOIMO BIWAHUA FIMYHOW U
npodeccnoHanbHon gesatenbHocTn. Oco3Halowmii OTBETCTBEHHOCTL 3a
nogaepxaHme MopanbHO-NCUXONOrMYeCcKoro KnnmMarta B KOnnekTmae

JIP 29 BoBrnieyeHHbIN, cnocobCTByOLWMI NPOABWXEHMIO MONOXNTENBHOWN
penyTaunm opraHusaumm

JIP 30 | CnocobHbin npeobpasoBbiBaTh U OLEHMBaTb MHGOPMALMIO B COOTBETCTBUM
C npopeccmnoHanbHbIMKM HOPMaMn N LEHHOCTSIMMU

JIP 31 OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMPAaThL TUMNOBbLIE METOAbI

M cnocobbl BbINOMIHEHMS NPOdECCMOHAnNbHbIX 3a4ad, OueHMBaTb WX
9P PHEKTUBHOCTL M Ka4eCTBO.

Mepen npoBeaeHNEM NPaKTUYECKNX 3aHATUIN oBy4atowmecst 0b6s3aHbl npopaboTaTh
COOTBETCTBYHOLUMIA MaTepwuar, YACHUTb UeNb 3aHATUSA, 03HAaKOMUTBCS C codepXXaHuem u

nocriegoBaTtesibHOCTbO €ro nposeaeHnd, a npenogasatesib NnpoBepntb MX 3HAHUA U

FOTOBHOCTb K BbIMNOJIHEHNIO 3aaHUA.

Mocne Kaaoro MpaKkTUYECKOro 3aHsATUS MPOBOAMTCS 3alumTa, Kak NpaBurio, Ha

cneayoweM npakTUY4eckoMm 3aHATUM Nepen BbIMONHEHWEM nocreayowen paboTbl NN Ha

ypoke nepen nsydeHnem criegyoLler TeMb.

Ha 3awmnte obyyatrowmimnca OrmKeH 3HaTb TEOPUIO NO AAHHOW TeMe, MOSICHUTb, Kak

BbINOJNTHAINIACb pa60Ta B COOTBETCTBMMN C OCHOBHbIMU TpGGOBaHVIﬂMVI K 3HaHNAM "

YMEHMSIM NO JaHHOW Teme paboyer nporpammbi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-IM.05.M3 BbIMOHEHWE PABOT MO PABOYEV MPO®ECCUM MALUMHACT C. 10/51
XOonognnbHbIX YCTAHOBOK 2-I0 PA3PAOA )
Mepe4vyeHb NPakKTUYECKUX 3aHATUMN
Kon-Bo
Ne n/n HanmeHoBaHMe NpakTU4eCcKOoro 3aHATUA
yacoB
1 MogroTtoBka MeaHbIx TPy6 K coegmHeHunto. CoeguHeHne MeaHbIX Tpy6onpoBogoB. 4
2 Mpouecc pasBanbLUoBkM TPyO. Pe3ka meTannnyeckmx Tpyo. 4
3 MoarotoBka MedHbIX TPYOONPOBOAOB K ra3oBON Nawike. 4
4 Bbibop rasocBapo4Horo 060pygoBaHusi U MaTepuasnos. 2
5 PacyéT 1 NoCTpoeHmNE LUKITOB XONOAUbHbIX MaLUWH. 4
6 CocTaBneHue cxembl ABYXCTYNEHYATON XONOANNbHOM YCTAHOBKN. 4
7 [MogroToBKa XoN0ANNILHON YCTAHOBKM K NMYCKY. 4
8 MycK 1 BbIBOA M3 4ENCTBUA XONOANTbHON YCTAHOBKW. 4
9 MopaepaHme onTUMAanbHOro pexmnma paboTbl XONOAUNBHOW YCTaHOBKM. 4
10 Okcnnyataumsi  obopygoBaHWst  HeobxogMMOro Ans  UCMbITaHUS  CUCTEMBbI 2
xNlagareHTa Ha repMeTUYHOCTb.
11 OnpegeneHnve HencnpaBHocTeN B paboTe xonoguneHoro obopygosaHus. 4
12 MpepoTBpalleHne aBapUiHbIX PEXUMOB paboTbl XONOANNBEHON YCTAaHOBKMW. 2
13 HacTpolika pene aBapuMiHOM 3aLUmThl. 2
14 HacTpolika TepMOperynmpyroLero BEHTUns. 2
Utoro 46

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 11/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

MpakTuyeckoe 3aHaTne Ne 1
MoaroTtoBka MeaHbIX TPYy6 kK coeauHeHuto. CoeanHeHne MeaHbIX TPy6onpoBoaoOB.

LUenb 3aHaTuAa: Hayuntbcs npaBuibHO NoAarotaenueaTb TpybonpoBoabl nepen
nankon. N3y4ntb OCHOBHOW MHCTPYMEHT 06paboTku Tpy6.
®dopmupyemblie obwme n npodeccnoHanbHble komneteHumu: MK5.1, MK5.6.
dopmMmupyemMblie SIMYHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP 30,
nP 31.
Ucnonb3yemasa nuteparypa: [3], [4], [8].
UcxoaHble maTepuanbl U AaHHbIE:
MegHble Tpybbl.

NHcTpymeHThl: Pumep, HaxxgayHasa 6ymara, Tpy6orub, Tpybopacwmpurens.
TeopeTuyeckasa 4YacTb.
MepyaTkn, 3akpbiTad ogexaa.

BN =

TeopeTu4yeckas 4acTb
Pumep.

Pumepsbl ObiBalOT B OCHOBHOM ABYX BUOOB. Prmep - yCcTponcTBo Anst o6paboTkm
Tpy6 B mMecTe oTpesa. [locne oTpesaHusi, Ha MecTe OoTpe3a obpasaloTcs 3ayceHLubl,
ecnn mnx He yobpaTtb, TO OBWXYLUMACA XnagareHT OyaeT nonyyaTb 3aBUXPEHue, YTO
CckasblBaeTCcd Ha paboTe XOnoAWNbHOW MalUMHbl, @ Takke ecCTb LWaHC MonyYnTb
npoTepTOCTb B Kopnyce unbTpa wunu unarmbe Tpybonposoga. [lpu coeguHeHuun
TpybonpoBogoB HeO6XOOMMO 3a4MCTUTb MECTO CTblka. B paclumpeHHonm 4acTw,
3a4MLaeTca BHYTPEHHAA YacTb, Ha ObblMHOM TpybonpoBoAe 3auvLiaeTcs HapyXHas

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

T

MecTo
0bpaboTKu.

PucyHok 1. Mecta obpaboTku TpybonpoBoaoB.

PucyHok 2. Pumep anga BHyTpeHHen o6paboTku.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 12/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

PucyHok 3. Pumep oBYy-CTOPOHHUA.

O6paboTtka TpybonpoBoga Heobxoauma Ans yaaneHus naka u Kopposuu, a
TaKkKe Npounx 3arpsasHeHuin. He yganue mx, TpybonpoBoa cnaseTcs, HO Npu NpoBepke
AaBreHneM, ckopee BcCero, gacT Teyb. [leno Bce B TOM, YTO MNpU nawke npunomn
pacTekaeTcs, TO €CTb OH MOSIHOCTbIO HaxXoAUTCSH B XWOKOM dhase, a nak, KoTopbin He
yOaneH, BCKMNaeT, N ocTaBngeT MUKPOMOopbI B LUBE.

Tpy6opaclumpuTtens.

PacwupeHne TpybonposogoB HeobxoaMmo [ns KayeCTBEHHOrO MNaeyHoro
coeguHeHnst. MoxHo obonTncb 6e3 paclMpeHns, HYXKHO MPOCTO BOCMOSIb30BaTbCSA
crneunarnbHbIM (OUTUHIOM, HO BMECTO OAHOMO NaevyHoOro CoeANHEHNs NosyumTca Bea.

- |

N
PucyHok 4. CoeanHeHne ¢ paclUMpeEHNEM.

PucyHok 5. MegHaa mydta ans coegmHeHns 6e3 paclumpeHus.

PucyHok 6. TpybopacwmpuTenb pbl4aXKHbIN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

KMPK BFAP® ®I'60Y BO «KI'MY»

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 13/51

[aHHbIn ~ MHCTPYMEHT  npefHasHayeH AN paclupueHust  ceyeHust

TpybonpoBoaa. Meab cuuTaeTcsl MsArkMM MeTannoM, NOTOMY €€ [AOBOSIbHO Jerko
AecdopmupoBaTb. [ns pacwmpeHns NMPUMEHSIOTCS pasfnuyHble paclumpuTeny, Ho
pblYaXHblA 06ragaeT OrpoOMHOM CKOpOCTblo B pabote. 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 UCnorsb3ytoT TONBbKO NPYU MOHTaXe, 1 04YeHb PeaKo Ha COGpPaHHOM YCTaHOBKeE.

o &

o

© N

N —

Kak pabotaTtb pacwmputenem:
OTKpbIBaE€TCA UHCTPYMEHTAmNbHbIN ALWMK U BbIHUMAETCS pacLUMpUTEnb.
BbibupaeTtca Hacagka noa HyXHbl agnameTp Tpybonposoaa.
Pyudkn Tpybopacumpntensa makcMmMarnbHO packpbiBatoTcs, YToObl ybpaTb TonkaTesnb
B KpanHee NonoXxeHune.
HaBuH4MBaeTcs Hacagka.
B Hacagky, Bce ewe C packpbiTbiMM pyvykamMmu paclumMpuTensi, BCTaBnseTca
Tpybonposos.
CXKnmaroTcs pyykn paclumputens.
Py4ykn paclumputens pacxmmarTcs, UHYCTPYMEHT oTaaeTcsa oT Tpybonposoaa.
lMoBTOpsieTCA Npouecc ANs crneayoLwero pacwmpennsa. Ecnn pacwmnpenne 6onblue
He TpebyeTcsa, TO MHCTPYMEHT pa3bupaeTca n ybmpaeTcss B UHCTPYMEHTasbHbIN
ALK,

PucyHok 7. Tpybopacwmputens-akcnaHaep.

Kak paboTtaTtb pacwumputenem:
Bepem pacwumputens.
Ha nomHOCTbIO OTKPbITBIX pydkax BcCTaBndgem B TpybonpoBod, CTOpPOHa
pacwumpuTens ¢ MeHbLUMM UaMeTPOM.
HauvHaem cxumaTb PYKOSTKM, BO3BpaTHad MpyXuMHa BepHeT uMx B obpaTHoe
NnosioXXeHune, nocre 4ero nostopsieM. [Jpyron pykon B 9TO BpeMsi NpoBopavnBaem
Tpybonposos.
[Mocne aToro npoBepsdeM 3axoauT nv B pacwmpeHune Tpybonposog. Tpybka
3axoguT-  UHCTPYMeHT Yybupaem. Tpybka He 3axoguT- nepeBopayvMBaem
paclwmpuTenb Ha Apyryt CTOPOHY C Hambonbwmnm OuaMeTpoM, MOBTOPSAEM
OEeNCTBUS C pacLUMpeHneM.

Tpy6ormnG.

MpeaHasHayeH ona narmba Tpyb noa onpedeneHHsiM yrinom, 6e3 gegopmaumm n

cnnrwnBaHnA. pr60rVI6bI pa3nn4aroT Ha HECKOJ1IbKO OCHOBHbIX TUMOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 14/51

PucyHok 8. MNpyXuHHbIN TPYy6ornoG.

Cambin npocton n gewwesbin Tpybornd. CrnbaHve npoucxoauT C NOMOLLBHO
paBHOMEPHOro pacnpefeneHvs cunbl OaBswero 4yenoseka Ha mecto u3srnba. B
OTNNYMK OT Apyrux Tpybornbos, y 4aHHOro Tuna MMeeTcsl 3HauYuTerbHble MUHYCbl —
3TO CIIMLUKOM YBENUYEeHHas NMaBHOCTb Yrna, a Takke OTCYyTCTBME TOYHOCTM yrna.

PucyHok 9. ApbaneTHbin Tpybormn6.

3auacTtyio camble [oporMe B CBOEM Knacce MWHCTpymeHToB. Crubanue
NpOMCX0An NaBHO MU paBHOMEPHO. MiMeeTca nnaluka ¢ nokasartenem yrna.

PucyHok 10. PbivaxHbin Tpy6orub.
MeToa ncnonb3oBaHUs CXOX C pbld4aXHbIM Tpybopacwmputenem.

Popma oTyeTa:
1. MNepenucaHHas TeopeTnyeckas YacTb B TeTpadb A5 NpakTUYECKnX.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 15/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA :

2. 3awmTa TeopeTUYECcKomn YacTu.
3. ObpaboTka getanu.
4. PacwmnpeHue 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. OnpepgeneHnst Ka4ecTBa BasibLOBOYHOIO COeAMHEHUS.

dopmupyemblie obwme wu npodeccuoHanbHble kKomneteHummu: [1K5.1,
MK5.6.

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. MegHble TpyObI.

2. Habop nHcTpymeHTOoB: Tpybopes, BanbLOBOYHUK.

3. TeopeTunyeckas 4acTb.

4. lMepyaTkn, 3aKkpblTaa 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. Tpy6a BcTaBnseTca mexay ponukoB Tpybopesa.

2. MNopkpy4mBaeTcs pykosiTka AN CONUXKEHNsT pexyLLero ponuka.

3. MNocne conpuKOCHOBEHWs ponuka u TpybonpoBoda, HayvMHaem fgenatb
BpallaTesnbHble OBWMXEHUS U HEMHOrO MOAKPy4YMBaTb pyyka. BHumanue! PykoaTky
3anpeLleHo 3aTarmBaTb CUIbHO, MHAYe NpoM3onaeT cniwmuBaHme Tpybonposoaa.

4. MNocne oTtaenenna 4actn TpybonpoBoaa, Tpybope3 ybupaetca Ha cBoe
LUTAaTHOE MECTO, B AWMK. [1pn HEOBXOAMMOCTIN OTUMLLAETCS OT 3arpsA3HEHUN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

KMPK BFAP® ®I'60Y BO «KI'MY»

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 16/51

PucyHok 11. Tpybopes cTaHgapTHOro pasmepa.

PucyHok 12. Tpybopes yKOpOUYEHHbIN.
BanbuesaHue Tpyo.
BanbueBaHve Tpyb npuMeHsieTcs Ons MeToda coeguHeHus TpybonpoBodoB C

NOMOLLbI pPe3bbOoBLIX COoeauHEeHU. 3adacTylo Takoe CoedMHEHWE WCNOoMb3YoT,
BO3S1e 060pyaoBaHNA KOTOPOE CHUMAETCH C YCTAHOBKU C KaKOM-TO NEPUOSUNYHOCTBIO.
Takke Ha repMeTMYHbIX KoMmmnpeccopax, Tpybka Bo3BpaTta Macrna B KOMMpeccop
COeauHAeTCa C MNOMOLLbK Takoro coeguHeHusi. B cnyvasix, ecnn coeavHeHue
BbIMOMHAT Ha Tpacce XxnagareHTa WNn XxnagoHoCuTensl, TO HapyXHas pesbba
npunaneaeTcst K MegHoMy Tpybonposoay.

BaxHo! Nepeq BanbuoBKon HeobxoamMmo Ha TpybonpoBoa HadeTb ramky.

PucyHok 13. BanbLoBoO4YHOE coegMHEHNE.

HekoTopble BanbLOBOYHble HaboOpbl WMMEWT HacagkM [AOnst pacluMpeHus
TpybonpoBoaa. Takon Habop B kayecTBe TpybopaclumpuTensa NpMMeHsieTcsl B Lensax
3KOHOMWUWN OEeHEeXHbIX cpeacTs. PaclmpeHne NpoucXoauT MMNaBHO U Ka4yeCTBEHHO.
OrpomHbIi MMHYC Takoro Habopa B paclUMpPEHUM — OFPOMHbIe 3aTpaTbl BPEMEHU Ha
paclUMpeHne, B CPaBHEHUN C APYTMMW MHCTPYMEHTaMM B Knacce paclunputenen.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 17/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

PucyHok 14. Habop BanbLOBKM C HAacagkamu AN paclunpeHus.

Kak paboTtaTb BanbLOBKOW:

1. BeibupaeTcsa nnawka: meTpuyeckas unm grommoBas.

2. BctaBnsieTcs TpybonpoBoa B MiaLuKy.

3. MNMnawka cxnmaeTca ¢ NOMOLLbIO 3aXKUMHbIX BOPOTKOB.

4. Ha nnaluky cTaBUTCS BarnbLIOBOYHUK.

5. lNponsBognm [OBMXKEHME OCHOBHOIO BOPOTKA MO 4YacoBown cTtpenke. [lpu
3aBeplUeHMn BarnbLEeBaHUA HYXHO obpawaTb BHMMaHuMe Ha ynop KOHyca, npwu
nepegasnMBaHMM eCTb PUCK NOBPEeANTb TPYOONPOBO, a TakKe MHCTPYMEHT.

6. PackpyunBaem BanbLoOBKY W pas3bupaem Bce B oOpaTHOM nopsake
OTHOCUTENBLHO COHOpPKe.

Kak paboTtaTtb pacwmputenem:

1. CHMMaem BanbLOBOYHbIN KOHYC. OH 3aKpensneH Ha pe3bboBoe CoeanHEHME.

2. BkpyunBaem HacagKy pacluMpeHns nog Heobxoammblin guameTp.

3. BctaBnsem TpybonpoBog B nnawky. TpybGonpoBoA4 AOSMKEH BbiNMpaTb B
CTOPOHY pacLUMpuUTEns Ha BENUYMHY YyTb BOnbLUE CBOEro AMameTpa.

4. Mnawka cXuMaeTcs C MOMOLLbIO 3aXXMMHbIX BOPOTKOB.

5. Ha nnawky craButCS BanbLOBOYHUK.

6. Npounssoanm OBMXEHNE OCHOBHOIO BOPOTKA MO YacOBOW CTpesike.

7. BenunuvHa rnybuHbl pacwnmpeHns gormkHa 6biTb NPUMEPHO paBHa anameTpy
Tpybonposoaa.

BanbuoBka.
CyuwecTBylOT BanbLOBOYHMKM C HEpPa3beEMHbIM KOHYCOM, Ha TakoMm
WHCTPYMEHTE Henb34 NPOM3BECTU pacLUMPEHHUE.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 18/51

PucyHok 15. BanbLOBOYHUK C HEpPaA3beEMHbLIM KOHYCOM.

Kak paboTtaTb BanbLOBOYHUKOM:

1. [locTaeTca BanbUOBOYHUK M3 WHCTPYMEHTANbHOrO swuka 1M noabupaetca
nrawika.

2. Nnawka BCcTaBnsieTCcs B BafbLOBOYHUK HEPA3bEMHOW CTOPOHON Bnepes.

3. MNnaLka BbITArMBaAEeTCA MakCMMarnbHO U3 BanbLOBOYHMKA U pacKpbiBaeTCs.

4. NomewwaeTcs TpybonpoBoa, NOCse Yero naLlka CXMMaeTcs pykamu.

5. Mnawka 3agBuraetcsd B BanbLoBKYy. BaxHo! Heobxogumo pasmectutb
Tpybonposog noa KOHYCOM.

6. 3akpyTuTb dukcatop. BaxHo! dukcatop AoOmMKEH nonacTb B cneuuanbHble
OTBEpPCTMSA, 3TO obecrneymBaeT TOYHOCTb BasibLOBKW, a Takke roBOPUT O TOM, YTO
TpybonpoBoa HaXo4UTCA POBHO NOL KOHYCOM.

7. o 4acoson cTpeniky npoBopadMBaeTcAa KoHycoBpalwlaTenb. BpalieHue
nponcxoauT Ao ynopa.

8. KoHycoBpauiaTtenb BbIKpy4MBaeTCa B 06paTHY0 CTOPOHY.

9. Pas3bop wuHCTpyMeHTa npoucxoauT B obpaTHOM nopsigke OTHOCUTENbHO
cbopku.

KayecTBO BbINOSHEHMS pa3BarnbLOBKM TpybonpoBoaa.
1. BHELWHSAS 1 BHYTPEHHAS KPOMKWN HE MOBPEXAEHDI.
2. WnpwnHa pasBanbuoBaHHOIO yyacTtka TpyObl rnagkas, 3epkanbHas.
3. OtcyTcTBYET AehopmaLmst OKPY>KHOCTEN BHYTPEHHEN N BHELLHEN KPOMKW.

PucyHok 16. MNpumep npaBuibHO pasBarnbLOBaHHbIX TPYOONpPoOBOAOB.

Popma oTyeTa:
1. BbinonHeHHas npakTudeckasa paboTta B TeTpagu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 19/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

2. 3awmTa TeopeTnYeCcKomn YacTu.
3. BoinonHeHHaa npaktudeckas 4acTb: OTpe3aHHasd 4YacTb TpybonpoBoaa,
BbINOSTHEHHAA BasbLOBKa Ha OQHOM KOHLIE OTpe3aHHoro TpybonpoBsoaa.

MpakTuyeckoe 3aHaTHEe Ne 3
MoaroToBka MeAHbLIX TPYOONPOBOAOB K ra30BOM Nauke.

Lenb 3aHaTuA: 3yunTtb npouecc nogrotoBkm Tpy6onpoBoaos.

dopmupyemble obOwue U npodeccuoHanbHble komneTeHummu: [1KS5.1,
MK5.6.

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

Ucnonb3yemasa nutepartypa: [3], [4], [8].

UcxoaHble maTepuanbl U AaHHbIE:

1. MeaHble TpybonpoBoabl.

2. Menko3epHuUcTLIN abpasns

TeopeTu4yeckas 4acTb.

Mpn coeanHeHnn TpyOONpPOBOAOB HEOOXOAMMO 3a4MCTUTb MECTO CTblika. B
pacLUMPEHHON YacTW, 3a4ULLaeTCsl BHYTPEHHSIA YacTb, Ha 0OblMHOM TpybGonposoae
3aunLLaeTCs Hapy)XHas YacTb, KOTopas BXOAUT B TpyGonpoBoza, 6orbLue He HY>KHO.

e

TS EEEE—

MecTo
0bpaboTkm.

PucyHok 16. Npumep obpaboTkm Tpybonposoaa.

Ana nydwero pactekaHna npunos HeobxoAMMO 3a4YMCTUTb MOBEPXHOCTb OT
3arpsi3HEHU, Macna, MexaHUYecKUX MOBpEeXOAEeHUN, Kpacku. Takke Heobxoaumo
CHSATb OKCUAHYIO MNEHKY, Ans 3Toro mucnonb3yoT ¢ontoc. dnoc B BMAe nacTbl
HaHOCUTCA Mepeq HadyaroM HarpeBa, a MNopoLIKOOBpasHbIn hntoc HeobxogmMmo
pa3BecTV OO COCTOsIHMS nacTbl BOAOW. PriloC MOXHO HaHEeCTU Ha MPYTOK NpuUnos.
Ecnu cntoca BygeT cnmMwkomM MHOro, U3MULLKKM MOTYT NONacTb BHYTPb Tpybonposoaa
N BbI3BaTb KOppO3nto MeTassoB. [pu ncnonb3oBaHm MegHOMPOCHOPHLIX NPUMOEB,
npu Nnanke «Meab-meaby, pnoc He TpebyeTcs.

Popma oTyeTa:
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»
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XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 20/51

1. 3auncTtka coeguHaAeMbIX geTanewn.
2. 3awuTa npakTmyeckon paboTbl.
3. BeinonHeHHasa npaktuyeckasa paboTta B TeTpagu.

MpakTuyeckoe 3aHATHEe Ne 4
BbiGop razocBapoyHoro obopynoBaHus u matepuarnos.

LUenb 3aHATMA: Hayuntbca  npaBuiibHO  BblOMpaTb  rasocBapoyHoe

obopynoBaHue.

dopmupyemblie obwme u npodeccuoHanbHble KomneteHuummu: [1K5.1,
MK5.6.

dopmMupyemMblie NIMYHOCTHbIE pe3ynbTtaTthl: JIP 25, JIP 27, JIP 28, JIP 29, JIP
30, J1IP 31.

Ucnonb3syemas nutepaTtypa:
UcxoaHble MaTtepuansl U AaHHbIE:
1. MasocBapoyvHoe obopyaoBaHume.
2. MMpwunown.

TeopeTuyeckas 4acTb.

Manka — TexHonormyeckasi onepauus, BKMYawwasa B cebsa Harpes ABYX
aeTtanen v BBEOEHMS MeXOy HMMKW NPUNOA, ANS MNONyYEHUs] HEPa3bEMHOIO W
repMeTUYHOro coeavHenus. [lpu MOHTaxe XOnoAWITbHbIX CUCTEM OTAaeTCs
npeanoyYTeHNe UMEHHO MNasiHHbIM COoeauHeHusM, ans obecneyeHust Hanbonbluen
repMeTU4YHOCTH.

Mpunon — cnnas, uMelWNUN Boree HU3KYD TemnepaTypy NNaBneHus, 4em
coeguHaeMble geTtanu. Tun npunos onpeaensaeTcs COOTHOLLEHWEM MeTarnsnoB B €ro
coctaBe. [na navkn MegHblXx  TpybonpoBO4OB  XOMNOAMWSbHbLIX  CUCTEM
NCNonb3ylT MeAHble TBEPAbIe NPUNoMn.

[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 NPUNOU- NPUMNOKN C BENTIMYNHON coaepXaHns
cepebpa 6onee 15%.

Mepen nawnkom HeobOXooMMO MOArOTOBUTH  MOBEPXHOCTU  COMpsiraemblX
petanen. CoeanHeHne Ans Navkyv OOSMKHO COCTOATb M3 ABYX TPYOOK: 0AHA M3 HUX
npu 3TOM JofmkHa ObITb pasBanbuoBaHa A0 Gonblero guameTpa, Takmm 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
pas3BecTM OO0 COCTOsIHMS nacTbl Bogon. PritoC MOXHO HaHECTU Ha MPYTOK NPUMos.
Ecnn dontoca 6ygeTt cnmwkoM MHOrO, M3NULLKN MOTYT nonacTb BHYTpb TpybonpoBoaa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 21/51

N BbI3BaTb KOPPO3no MeTassioB. [pu ncrnonb3oBaHm MegHOMPOCHOPHLIX NPUMNOEB,
npu Navike «Meab-menby, pnioc He TpebyeTcs.

azocBapoyHoe obopyaoBaHMe BbibMpaeTcst U3 pacyeTa JOCTYMHOCTUM K MECTy
nanku, a TaKke CTOUMOCTH.

PucyHok 17. CTaHumMs ans co3gaHns cMecu «NponaH-KUCIIopoay.
Cmecb «nponaH-kucrnopog» nogxoauTt Ans navku TpyodonpoBogoB OOMbLUOro
anameTpa, ero npemmyLLEeCTBO B BbICOKOW TemnepaType ropeHusi. 13 muHycoB
MOXHO OTMETUTb: PUCK Neperpesa TpybonpoBoaa, OTCyTCTBME MOBUITBHOCTN.

PucyHok 18. lNopenka ana MATI rasa.
BbicokoTemnepaTypHass CMeCb ra3oB AN Navku. Takve roperiku O4veHb
MOOUNbHbI. ViIMeeTca BO3MOXHOCTb Mamnkum B TPYAHOAOCTYMHbIX MecTax. [openka
oTnMyaeTca OT CTaHuMK «nponaH-kucnopod». B ropenky nogaercsa nvwb ogHa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 22/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

cpeda, B OTNMYMM OT «NponaH-KUcnopoay». Takke MOXHO OTMETUTb KOMMaKTHOCTb.
MpocToe perynMpoBaHue A3blka NnaMmeHu.

Popma oTyeTa:

1. I3yyeHne TeopeTnyeckom 4acTtu.
2. 3awmTa TeopeTUYECKOn HYacTu.
3. Cbop 1 pasbop cTaHUMN Nanku.

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

Lenb 3aHATUA: HayunTbCs CTPOUTL LMKIbI, @ TaKKe NPOU3BOANTL pacyeT.

dopmupyemble obwme u npodeccuoHanbHble KomneteHuun: [1K5.2,
MK5.6.

PopmMmupyemble NUYHOCTHbIe pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1P 31.

Ucnonb3yemasn nutepartypa: [3], [4], [9]

UcxoaHble maTepuanbl U AaHHbIE:

1. TemnepaTtypa KUneHus.

2. TemnepaTtypa KOHOeHCaUnN.

3. XonoaunbHbIW areHT.

TeopeTnyeckas 4acTb.

Tennosble gnarpammbl s — T n i — Ig p. Tennosble gnarpamMmmel cnyxaT 4ns
onpeaeneHnst napameTpos paboyero Tena npu pacyeTax LMKNOB XONoaunbHbIX
MaLUWH.

Pasbepem gunarpammy s — T .

PucyHok 19. uarpamma S-T.
qo — ydernbHas Xorogonpou3BOAUTENbHOCTb. X0No4OMNPOM3BOAUTENBHOCTD,
OTHECEeHHas K eduHuLEe MacChbl xnagareHTa, Ha3blBaeTCsa ero yaernbHOM MacCoBOM
xonogonpoussoantensHocTblo q0 (kx/kr). Mnowaap: a;6;1;4.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 23/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

K — yaernbHas Harpyska Ha koHgeHcaTtop. KonnyecTBo Tenna, 0THUMaemoro ot
1 Kr MapoB XOSIOAWUNBLHOrO areHTa B KOHAEHcaTope B npoLuecce KoHAeHCauuu.
Mnowapb: a;6;2;3.

| cxxaTtmna - pabota komnpeccopa. MNMnowaap: 1;2;3: 1.

| pacwmpeHus - pabota paclumpeHuns B 3aBUCUMOCTU OT o6bema 1 AaBrneHus.
Mnowapb:4;3;r.

| ymkna — paboTa umkna xonoguneHoM MawwuHebl. MNMnowagk: 1;2;3;4.

O6paTtHbin unkn KapHo nexut B obractv BRaXHOro napa, 4Yto npuseneT K
BnaxkHomy xoay KM.

Ansa ypo6ctBa ucnonb3yoT avarpammy IgP-i. OcHoBHble nuMHUKM M obnactu
anarpammbl. [pouecc cxaTtna npoucxoguT no s=const. MNpouecc KoHaeHcaumm no
P=const. lNpouecc gpoccenupoBaHus no i=const.lNpouecc kuneHna no P= const/

CeTky gnarpammbl 06pasyoT IMHUN NOCTOAHHOW 3HTaNbLMUU, NN N303HTarbMbI
(BepTukanbHble NpsiMble) U M306apbl (FOPU3OHTasbHbIE NPSAMbIE); MPXU 3TOM MO OCK
opAnHaT NPUHAT norapmudpmuyeckmin macwitab Ig p.

PucyHok 20. dnarpamma LgP-i.

JInHn grnarpammbi:

i const —Takoe konnyecTBO Tenna, KoTopoe cnocobeH OTHATL 1 Kr xnagareHTa
OT oxnaxagaemoro obbekTta. N3oaHTanbnus. KIx\kr

V const - 06bem xnagareHTa. Misoxopa. m3\kr

P const — naBneHne xnagareHta. M3obapa. Bar nnu Mna B 3aBucMmMocTu ot
CUCTEMbI N3MEPEHUSI.

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

S const - Takoe KonMYecTBO Tenna, KoTopoe crnocobeH OTHATL 1Kr xnagareHTta
OT oxnaxgaemoro obbvekta B 1 rpagyc. OnbTponusa unu aguabarta. KIOx\ kr * K.

X const — napocagepxaHue xnagoreHta. X=0 JIMHMA HaCbIWEHHOrO
xonogunbHoro areHTa. X=1 JInHMs cyxoro HacblLLeHoro napa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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XONOANIbHbBIX YCTAHOBOK 2-FO PA3PALA :
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PucyHok 21. O6nactn coctoaHna xnagareHTta B guarpamme Pi.

OCHOBHbIe NOHATUA U onpeneneHus.

Paboyee BewecTBO, NOCPEACTBOM KOTOPOro B XOMOAUMbHOW MalluHe
OCyLLeCTBNAeTCcs OTBOA TennoTbl OT OXnaxpgaemoum cpedbl  HasblBaeTcs
XOSOANSIbHBbIM areHTOM (XriagareHToMm).

KonnyectBo TennoTbl, OTBOAUMOE B eOuHMLY BpPEMEHU UCKYCCTBEHHbLIM
OXNaXXaeHneM, HasbIBaeTCs XOro40NpoOM3BOANTENBHOCTLIO XONOANBHON MaLUUHbI
Qo (BT).

XonogonpomsBoauTENbHOCTb, OTHECEHHAast K eOuHMLE MacChl XfagareHTa,
HasblBaeTcsa  ero  yaenbHOu MacCcoBOM  XONOAOMNPOM3BOAUTENBHOCTbLIO

Qo (kOxx/xr).

BOMbWWNHCTBO (PPEOHOB MMEKT XOPOLY PacTBOPUMOCTb  CMAa30YHbIX
Martepuanos, NO3TOMY AN HUX OCOBYK POnb UrpaeT NeperpeB XONoaHOro napa Ha
BCacCblBaHMW, BeAb B Kanmsx mMacrna COAEPXUTCS XNOKUA XnagareHT, KOTOpbIA npu
nonagaHMmM B KOMMPECCOP HAYHET pacluMpATbCSA U MOXET NPUBECTM K aBapuu
xonogunbHoM MawwuHbl. [lpyu neperpeeBe napa nNPOMCXOOUT 3HAYUTESbHOE
oTaenexHue macna.

[Ona nepeoxnaxgeHna XWOkoro peoHa WCNonb3ylT pereHepaTUBHbLIN
TENNOOOMEHHUNK, KOHCTPYKUMS UM BWUOOUCMOSIHEHWME MOXET OTNn4aTbCs, HO
drakTopbl, NpoucxoasLime B JaHHOM 0b6opyaoBaHUKM Bceraa OLHMu:

1 MNepeoxnaxaeHne XnaKoro XonoansibHOro areHTa.

2 [Neperpes napoB nepeg KOMMPECCOPOM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BIrAP® ®oI'bOY BO «KI'TY»
MO-15 02 06-TM.05.M3 BLINONHEHWE PABOT MO PABOYEN NPOGECCUN MALLVHUCT C. 25/51
XONOAUNLHBIX YCTAHOBOK 2-F0 PA3SPSAOA :

PucyHok 22. PereHepaTuBHbIA TENNIO0OOMEHHMUK.

A-frdiagram for R134a refigerant
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PucyHok 24. HarnagHeii npumep pabotel TO B gnarpamme. Lindppbl ¢ 6ykBom x
nokasbiBatoT pabdoty TO, npocTblie NnokasbiBaoT paboTy MalumnHbl 6e3 Hero.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx



KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 26/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

Kak pabotaer TO: [llap wpoet wu3 wucnaputena u Bxogut B PTO, B
NPOTUBOMOSIOXKEHHYKO CTOPOHY MO 3MEEBMKY WAET >XUAKMA XxnagareHT ot K[
(npotnBoTOK cpen). Conpukacasdcb C NOBEPXHOCTbIO 3MeeBMKa, Nap neperpesaeTcs
T.K XKUOKUW XnagareHT C MNonoXutenbHou TemnepaTypon. >XKMOKOCTb B CBOK
oyepeb nepeoxnaxgaeTca T.K nap ¢ oTpuuaTensHOM TemnepaTypon. YCTpONCTBO
noxoxe Ha NO, HO BMecTO Bofbl B NPOTMBOTOKE MCNOMb3YeTCA Nap xnagareHta ot
ncnaputens. Takoe obopyaoBaHME 3HAYUTENBbHO YrydllaeT TepMOoAMHaMU4eckme
KadecTBa XONOOUMbHOW MaLUMHbI, a Takke XONoAWSbHbIM KoapduumeHT. [Ona
ynydweHHon 6e3onacHocTu B pabote nocne PTO crasar OX.

MocTpoeHue uMKna B gMarpamMmme u ero pacuer.

Xop paboTbl:

. 3anucbiBaem TemMy U Lenb paboTbl.

. 3anucbiBaeM gaHo.

. Ctpoum umkn B TeTpagn. O6o3Ha4aeM TOYKN.
3anucbiBaeM npoLecchl Lukna

Ctpoum Tabnuuy

MpounsBogum pacyeT uukna.

S

MocTpoeHue unkna

g P

S=const

Pk

PucyHok 25. locTpoeHne ogHOCTYNEeHYaToro Lmkna.

JaHo: to tk R

1. Ctpoum uukn B TeTpagu. 3anucbiBaeM faHo. Haxogmm Temnepatypbl Ha
anarpamme, 3Has YTo JaBfieHUe NOCTOAHHO, MPOBOAUM FINHUN.

2. Ana nocTtpoeHus Toukm 1 Heobxogumo paccuuTaTth TEMnepartypy
BCacbIBaHWs, KoTopas paBHa (ycnosHo) tec = to+ ( 20...30).

3. MNpouecc cxatma (1-2) nponcxoaut no S= const. 3Has 3TO NPOBOAUM JIUHUIO
00 nepeceyeHus NuHUM PK 1 ctaBuM TOYKY 2.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 27/51

4. [Ins NnOCTpoeHUs1 ToYkM 4 HeobxoaMmo pacymTaTb ypaBHEHME TEMS0BOro
GanaHca 1 HauTK MHTanNbMNIO TOYKN.

YpaeHeHue mennosozo banaHca (i1-i1°)=(i3-i4) ucxods usz amozao paseHcmea
MOXHO Haumu uHmarnbsnuto 4 mouku i4= i3 — (i1-i1’)

5. MNpouecc pgpoccenunpoBaHunsa (4-5) npoucxogut no i=const. 3Has 370 Mbl
NPOCTO BeAeM NePneHAMKYNSPHYIO NIMHUIO OT TOYKM 4 K NIMHUK PO 1 CTaBUM TOYKY
5.

3anucbiBaeM npouecchl LuKna.

5-1 npouecc kMneHnsa B ucnapurene.

1-1 neperpeB napoB B pereHepatMBHOM TenfnoobMeHHWKe nepen
KOMMPECCOPOM.

1-2 cxaTme u HarHeTaHWe XONOAWIBbHOMO areHTa.

2- 2’-3 lNpouecchl B KoHOeHcaTope

2-2’ Pe3knin cOMB neperpesa napa XonoAuIibHOro areHTa.

2’-3 KoHgeHcauusa napa XonoannbHOro areHTa.

3-4 lNpouecc nepeoxnaxgeHnsa B pereHepaTMBHOM TENNOOOMEHHUKE.

4-5 [IpoccenupoBaHue B PB.

(*) 6 CocTosiHME XMAOKOro XrnagareHTa Ha Bxode B ucnaputensb.

Ctpoum Tabnuuy 1 BHOCUM B Hee NnoKasaHUs.
Tabnuua 1. NapMeTpbl OCHOBHbIX TOYEK LIMKNA.

n\n P teC I \Y
MMa KOK\KT 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

PacuyeT uukna.
Onpepgensiem yaernbHyo Xonoaonpon3BoamTenbHOCTb. qo= i1’-i5 KIK\kr
Onpepgensiem yaenbHy0 Harpy3ky Ha KoHaeHcaTop gk= i2- i3 KIx\kr
Onpepensiem Harpy3Ky Ha pereHepaTMBHbIN TeNNoobMeHHMK qn= i3- i4 KxX\kr
Onpegensiem yaenbHyto paboTy cxatus komnpeccopa Lkm = i2-i1 KIx\kr
Onpepgensiem xonogunbHbIA koaddpuumeHT E= qo\lkm.
Tabnuua 2. BapnaHTbl NpakTnyeckomn paboTol.

BapuaHTt to °C tk °C
1 -17 23
2 -27 25
3 -24 22
4 -17 30
5 -28 30

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx



KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 28/51

6 -30 30
7 -30 25
8 -15 23
9 =17 20
10 -18 28
11 -14 25
12 -20 24
13 -13 25
14 -11 23
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

KoHTpoOnbHbIe BONpPOCHI:
1. Kakas nMHua nokasbiBaeT AaBneHue?
2. Kakas nuHusa nokasbiBaeT Temnepartypy?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 29/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

3. Kakas nnHMa nokasbiBaeT KONMYECTBO Tenna, OTHUMaAeMOe OAHUM Kr
xnagareHta?

4. Kakasi nuH1A nokasbiBaeT 00bem?

5. Kakasi nnHMs nokasblBaeT napocogepxaHue?

6. oe HaxoguTcsa obnacTb BNnaXxHoro napa?

7. 'oe HaxoauTcsa obnacTb NepeoxnaKaeHHOM XUOKOCTN?

8. 'me HaxoanTcsa obnacTb CyXoro HacbILWeHHOro napa?

9. Kakyto nuHuio HasbiBaloT agnabaton? Yto oHa nokasbiBaeT?

10. OcHoBHble cBoncTBa R22.

1. UTto Takoe yaenbHasi Xono4onpon3BoanTenbHOCTb?

Popma OTYETHOCTU:
1. TeTpagb NO NpakTUYECKNUM C 3aaHMEM.
2. 3awuTa npakTU4eCcKomn.

MpakTuyeckoe 3aHATUE Ne 6
CocTtaBneHue cxeMbl ABYXCTYyNeH4YaTON XONOAUITbHON YCTaHOBKMU

Lenb 3aHATUA: Hay‘-II/ITbCFI COCTaBIIATb CXeMy ,D,ByXCTyI'IeH‘-IaTOIZ X0n10annbHOM

YCTaHOBKM.

dopmupyemble obwme wu npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6.

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

Ucnonb3yemasn nurtepartypa: [3], [4], [9].
UcxoaHble maTtepuanbl U AaHHbIe:

1. O6opygoBaHue ans coctaBfeHust NPUHUMNNANbLHON CXeMbl CXEMBI.
2. Iluct A4.

3. KapaHgawu uBeTHble.
4. Kapangaw npocTon.
TeopeTnyeckas 4yacTb.

KM1

€

PucyHok 26. MNpocTtenwas cxema OBYCTYrNneHYaTon XONoANNbHON MaLUVHbI.

[MX- NpOMEXYTOYHbIN XONOAUIMbHUK, MpeAHas3HaYeHHbI AN HEenosIHoOro
oXnaxaeHus ropsiyero napa C KOMMpeccopa HWU3KOW CcTyneHun. HenonHoe
oxnaxgeHwe rnogpasymeBaeT, YTO Map OCTaHeTCH NneperpeTbiM, HO C MEHee HU3KOW
TemnepaTypon.

OxnaxgeHve npoucxoauT 3a CYeT COMPUKOCHOBEHUA C 3MEEeBUKOM, TO
KOTOpOMY npoTekaeT 3abopTHas Boaa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 30/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

< L=

H20
— T

PucyHok 27. NpoMexXyTOYHbIN TENO0OMEHHMK.

PaboTa cxembl

B wucnaputene kmnnt Xugkunm xnagareHT ¢ napametpamu Poto, xonogHbiv
BNaXHblh nap oTcacbiBaeTca Komnpeccopom 4epe3d PTO (pereHpaTuBHbIN
TennoobMeHHuK). BrnaxHbln nap conpukacaeTcs ¢ 3MeeBUKOM, MO KOTOPOMY naet
Xnogkum xnagareHT ¢ 6onee BbICOKOM Temnepatypon u neperpeBaetcs. XKngkuin
XflagareHT B CBOK odepefb nepeoxnaxgaetcd. Nap nocne PTO ¢ napameTtpamu
PotBc HanpaBnseTca B KOMMPECCOp HU3KOW CTyNeHu, rae CKuUMaeTcs U
HarHeTaeTca C napametTpamu PmtHar1 B nNpoMexyTo4yHbiM XonoausibHUK. B
XONoAUNbHUKE NPOUCXOAUT YacTU4YHbBIM COMB neperpeBa U OXNaxaeHue 3a cyeT
COMPUKOCHOBEHUSA C 3MEEeBUKOM, MO KOTOPOMY NpoxoauT 3abopTHas Boaa. lMocne
NMPOMEXYTOYHOIO OXNaXKOAEHUS TroOpaAYMn nap nonyvyaeT napameTpbl Pmtnx wn
HanpaBnseTcs B KOMNPEeCccop BbICOKOW CTyneHW. B komnpeccope BbICOKOW CTyneHu
NPOMCXOAUT CXKaTne napoB A0 napameTpoB PkiHar n HarHeTaeTcs B KOHAEHcaTop.
[opauMii nap KOHOEHCUPYeTCs B KOHAEHcaTope 3a CYeT COMPUKOCHOBEHUS C
TpyGHOM NONOCTbIO no KOTOpOW npoxoant 3abopTHas BOAa.
CkoHoeHcunpoBaBLUMCA xnagareHT nonyvaet napameTtpbl Pktk n nget B PTO, rge
nepeoxnaxgaetca Ao napameTpoB Pktn. lNocne 4vero gpoccenupyetca B PB go
napameTpoB Poto n yxoguTt B cnapuTtenbHyo CUCTEMY.

IgP A

Pk 6 3§ t& 4 a

mn tox
Pm 7 tm 3 2

Po 8 to

PucyHok 28. MNMocTpoeHne uukna B avarpaMmme.

[na nocTtpoeHns uukna HeobxooMMo onpenenvTb NMPOMEXYTOYHOE [aBrieHue
Pm Pm = +/Po * Pk ;(*1) tec= to+(20....30) °C ;(*3) tnx= tm+ (5....10); (*6) no
ypaBHeHuUIo TensoBoro GanaHca i6=i5-(i1-i1’). Hantun tk tk=
(tw1+tw2/2)+(5.....7) . tw2= tw1+(3...5).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 31/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

PB
> PTO

:‘ PB <5§E

PucyHok 29. OguH 13 cnocoboB NPOMEXKYTOYHOIO OXSaXaeHus!.

Cambi nyywmi cnocob NpoMexyTO4YHOro oxnaxaeHus ana dpeoHa. ocne
TennoobMeHHMKa NoO MarnucTpanu XWAKOro xmnagareHta, oTBoguTca Tpybonposoa,
KOTOpbIN MOET B MNPOMEXYTOYHbIN Tpybonposoa. [lepen nonagaHnem B
TpybonpoBoa NPOMEXYTOYHOrO AaBrieHusi, (OpeoH Jpoccenupyetcs, a 3aTtem
BMpbICKMBAETCA (OPCYHKOM, AN TOoro 4tobbl 3aHAaATb Oonblyk nnowagb
onaxaeHusa. Takonm cnocob He nogpasymeBaeT HanMyus [OOPOroCTOSAWEro wu
rPOMO3KOro 00opyaoBaHMs, HO MPOMCXOOUT YyBeriedeHne 3JHepronoTpebneHus
Komnpeccopamu, T.K B MPOMEXYTOYHOM TpybonpoBoae BblpactaeT pasneHue. C
MOMOLLIbIO NPOrpaMMMPOBaHNSA aBTOMATUKM HAcTpamBatloT 3Ty MarucTparnb Tak, YTo
npwv NOBbIWEHMM TeMnepaTypbl HarHeTaHUs BbICOKOW CTyMeHW A0 onpenerieHHoro
3HavyeHuUss oTgaeTcs curHan Onoky ynpaBneHusi, KOTOpbid B CBOK oOyepenb
noakrtoyaeT Marmctparnb C MOMOLLBID OTAA4M CUrHana Ha caneHoui, nocne 4ero
NPOUCXOOMUT MPOMEXYTOYHOE OXNaXxgeHue.

KM?2 KM1
< D

PucyHok 30. XonoannbHasa MallnHa ¢ ABYMS pasfnnyHbIMK TemnepaTypamum
KMMEHNS.
PasnuyHble TemnepaTypbl B UcnapuTensax JOCTUralTCca nyTeMm perynnpoBaHus
apoccenupytowero yctponctea. to=(to1+to2)/2(tak kak 2 TemnepaTypbl). Po=
(Po1+P02)/2.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA C. 32/51

KM1

<

PucyHok 31. MNpuHumMnuansHasa cxema npocrtenen aMmMmmadHoOn MaLluHbI.

NC- ucnaputens

OXK- oToenuTenb XXNOKoOCTU

KM1- komnpeccop HMU3KOW CTyneHu

MC- npomcocyg

KM2- komnpeccop BbICOKOW CTyneHu

KO- koHaoeHcaTop

MO- nepeoxnagutenb

PB1- nepBoe gpoccenupoBaHue

PB2- BTOpoe agpoccenupoBaHue.

B wucnaputene kmnnt Xugkum xnagareHTt ¢ napametpamu Poto, xonogHbiv
BNaXHbIW nap OTcacbiBaeTCs KOMMPECCOPOM 4epe3 OTAenuTeNnb >XUMAKOCTU. B
oTAenuTene Xnakoctu BIiaXHbIN Nap CTaHOBUTCSA CYXUMM HacblweHHbIM. Cyxon nap
nonagaeTt B KOMMPECCOop HU3KOW CTyneHun ¢ napameTtpamu PotBc, roe cxmmaeTtcs u
HarHeTaeTcs ¢ napametpamu PmtHar B npomcocyn. lNMpomcocya npeaHasHadeH
ONA  NPOMEXYTOYHOro OxnaxaeHus ropsdero napa. B npomcocyge xugkun
nepeoxnaxgaeHHoln  xnagareHt ©OapbaTtupyeT uM3-3a nonagaHuss B Hero
NPUHYOUTENbHO ropaAYero napa 4epes naTpyboK, KOTOpbIi B CBOKW O4vepedb
NOKpbIBaeT XUAKMA XxnagareHT. OxnaguBLUMKCA rOpsYvi nap oTnpaBnsieTcs K
KOMMpeCccopy BbICOKOW CTyneHu C napametpamu Pmtm, rge cxumaerca ao
cocTosiHuA PktHar v HarHeTaeTcs B KoHAeHcaTop. B koHaeHcaTope ropsayui nap
KOHOEHcMpyeTcsa u nonyvaeT napameTpbl Pktk, nocne 4ero ckoHaeHCUMpOBaBLLMCS
XflagareHT OTnpaBnseTca B Nepeoxnagutenb, rae nepeoxnaxnaeTcda 3a cyeT
NPOTMBOTOKA cpen M nonydaet napameTpbl Pkin. MNocne nepeoxnagntens Xuaknn
XflagareHT nonagaeT B NepBUMYHOE OpOCCennpoBaHWe Of1s1 OXNaXKAEHUa ropsiyero
napa C HM3KOW CTYMEeHU, a Takke MNoAAepXXaHUs HY>KHOIO YPOBHSA B MpomMcocyae U
OTAEeNeHns BpedHoro napa nocne ApoCcCenupoBaHus, Mocre OpoccennpoBaHus
XMOKUA XxnagareHT nonyyaeT napameTpbl Pmtm v oTnpaBnsieTcs Ha BTOpUYHOE
apoccenupoBaHue, rae nonyvaet napametpbl Poto.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-NM.05.M3

BbINONHEHWE PABOT MO PABEOYEW MPO®ECCUMN MALUMHUCT

XonoaunbHbIX YCTAHOBOK 2-M0 PASPAOA

C. 33/51

IgP A

Pk

4

Pm

Po

PucyHok 32. Liukn B gnarpamme.
[na noctpoeHus uukna HeobxooMMO onpefenuTb NMPOMEXyTOYHOe [aBrieHue
Pm Pm = \/Po * Pk ;(*1) tec= to+(5....15) °C ;(*6) tn= tk- (3....5)
Tabnuuya 3. Ob6o3HayeHne obopyaoBaHUS Ha MPUHLUNNAITbLHOW CXEME.

YcTponcteo bykseHHOE "padhmnyeckoe obo3HauveHne
obo3Ha4veHne EN rOCT

Komnpeccop (obLiee KM

obo3HayeHune)

MopwHeBow MKM

MpogomkeHue Tabnuupbl 3.

PoTaumoHHbIn PKM
BuHTOBON BKM
Hacoc (obLiee H
obo3HayeHue)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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BbINONHEHWE PABOT MO PABEOYEW MPO®ECCUMN MALUMHUCT

XONOAMIbHBIX YCTAHOBOK 2-FO PA3PSIIA C. 34/51
KoHgeHcaTop KO
BO3YLLHOro
OoXnaxaeHus
Wcnaputens, n
Bosgyxooxnagutens
KoxxyxoTpyOHbIi KTO 4( l )7 |
TennoobMeHHUK
I
Tepmoperynupytowmn | TPB
BEHUTUMb @
><
KpaH wapoBbin KL > >
ConeHounpaHbii knanaH | KC
Pecusep P
dunbTp ® ] : : |
| |
dunbTp ocywmTenb ®0 ] N |
MpogomkeHue Tabnuupbl 3.
MacnooTtaoenurtenb MO
Otpenutens xugkoctn | OX

HanpasneHue notoka
napa

0
<

HanpaBneHue notoka
XUOKOCTU

—— ——

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHWE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 35/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSIA :

MapoxunakoctHas -

CMecb L L
Tennousonaums -

Tpybonposoga VW Vo
JaTtymk paBneHus PE

Pene naBneHus PS . . . .

HdaTtumnk Temnepatypbl | TS

AnekTpoasuraTenb M

Takke K NPUHUMNManNbHbIM CXeMaMm OOSPKeH npunaratbCsa CMNUCOK CO BCEMMU
YCNOBHbIMW 0003HAYEHMSIMKW, UCMNOSb30BaHHbIMM B cxeme. OObIMHO CANCOK
pacnonaraloT psgoM € camouM cxemon. HeobxooMmo ykasaTb OCHOBHblE
TEXHNYECKMEe XapaKTEPUCTUKM CUCTEMBbI: XONOOONPON3BOANTENBHOCTb, XJladareHT,
Temnepartypy KnneHus, TemnepaTypy KOHAEeHcauUuu, TENSIOHOCUTETb,
noTpebnaemyto MOLLHOCTb, XapakTePUCTUKN 3NEKTPONUTAHUS U T.4.

Mpeanaraemoe ob6opyaoBaHWe Ansi NOCTPOEHMS CXEMbI:

. Komnpeccop.

. KoHgeHcaTop.

. Ucnaputens.

. [poccenupytoLlee yCTpOMCTBO.

. PereHepaTuBHbIN TENNOOOMEHHUK.
. [TpOMEXYTOYHbIN TENNOOOMEHHUK.
. Mpomcocya.

NOoO O~ WN =

dopma OTYETHOCTHU:

1. Cxema Ha nucte A4 B uBeTe.

2. Cnu1coK yCrioBHbIX 0603Ha4YeHM Ha Cxeme.
3. 3awmTa cxemsbl.

MpakTuyeckoe 3aHaTHE Ne 7
MoarotoBka xonoAuNibHOW YCTaHOBKM K MYCKY.

Llenb 3aHaTuaA: [ony4nTb HaBbIK NpeanyCcKoBbIX AENCTBUN.
dopmupyemble obOwme u npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 36/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA :

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

Ucnonb3yemasa nutepartypa:

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

CteHpg FFDE-19.

TeopeTuyeckas 4yacTb.

lMeped nNyckoM XOonoausibHbIX MallvH, NPOM3BOOMTCS MNOAroToBKa K nycky. B
npakTuyeckon pabote 7, pasbepem Nyck Manon XonoausnbHOW MaluuHbl. [lepepn
MyckoM HeobXoAMMO NPOBEPUTb  XONOAUIbHYK YCTaHOBKY Ha OTCYTCTBME
MEeXaHU4YeCcKux MnoBpeXaeHnn, MNOATEKOB Macna, Hanuuve macrna B KapTtepe
komnpeccopa. Cnenyet npoBeputb paboTocnoCOBHOCTL BEHTUASATOPOB Ha
TennoobmeHHOM 060pyAOBaHUKN, [OCTATOYHO MPOBEPHYTb BPYUHYIHO.

Mopsagok gencreun nepen nyckom creHaa FFDE-19:
. OcMOTp X0NoAUNbLHOM MalUVHbI.
lMpoBepka TeNNO00OMEHHOr0 060pPYyaOBaAHMS.
lMpoBepka macna B KapTepe KoMnpeccopa.
[MpoBepka BCex 3anopHbIX KrnanaHoB MO Xo4y ABWXEHUS XnadareHTa.
lMpoBepka anekTponUTaHuA K LWKTY ynpaBreHus.
BkntoveHue notpebutensa xonoaa.
MoaroToBka koMnpeccopa K NycKy, OTKPbITUE HarHeTaTeNbHOro BEHTUNA.

NOGORWN =~

Popma OTYETHOCTU:
1. MoaroToBUTL XONOAUIBHYIO MALUUHY K NMYCKY.

MpakTnyeckoe 3aHaTne Ne 8
Myck n BbIBOA N3 OENCTBUS XONOANITbHOW YCTAHOBKM.

Lenb 3aHATUA: HayunTbCca nyckaTb M OCTaHaBMBaTb XONOAUIBHYHO MaLLVHY.

dopmupyemble obOwme u npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6.

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

Ucnonb3yemasa nutepartypa:

UcxoaHble maTtepuanbl U AaHHbIE:

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.

Tak kak xonogurnbHad MalwMHa Oblna Ha ANUTENbHOM CTOsIHKE, TO B
ncnaputene BCKUMNENW OCTaTKW XflagareHTa, Co3[aB BbICOKOE [aBrieHne nepes
KOMMNPECCOPOM. CnepoBaTenbHo, npu nycke KomMmnpeccopa cnepyert
ApoccenupoBaTtb nNap M3 Ucnaputens, NyTemM MNPUKPbLITUS U OTKPbITUS BEHTUNA
BCacCblBaHMs. BeHTUNb BbIXOOa XONOAUNBHOIO areHTa u3 pecusepa OOMKEH ObiTb
3aKpbIT, CHa4ana cregyeT oTkayaTtb napbl U3 UCnapuTtens.

Mopsagok gencreui nepepq nyckom cteHga FFDE-19:

. OcMOTp XxONo4MNBHOWN MaLUUHbI.

lMpoBepka TeNNOOOMEHHOIO 060PYAOBaAHMS.

lMpoBepka macrna B kapTepe KoMmnpeccopa.

[MpoBepka BCex 3anopHbIX KranaHoB No Xo4y ABWKEHUA XnagareHTa.
lMpoBepka aneKkTponUTaHns K WUTY ynpaBrieHns.

BkntoyeHune notpedbutens xonoaa.

MogroToBka KoMnpeccopa K NycKy, OTKPbITUE HarHeTaTeNbHOro BEHTUSS.

NOOAWN

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 37/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA :

8. HacTnyHoe oTKpbITUE BCACbIBAOLLLErO BEHTUSIS.
9. lMNyck komnpeccopa.

10. Mo Mepe CHWXeHUs  [OaBreHus  BcacbiBaHWSA,  YMeHbLUaTb
ApoccenvpoBaHne BcacblBalOLLEro BEHTUNMA.

11. OTKkpbITMEe BeHTUNS BbIXOAA XWOKOrO XragareHta u3 pecuBepa
NMHENHOrO.

12. KoHTponupoBaHue napaMmeTpoB XON04UNbHON MaLUUHbI.

OcTtaHoBKa X0noAnNbHON MaLUUHbI:

1. 3akpbITb BEHTUNMb BbiXxO4a XNagareHta u3 IMHeNHOro pecmeepa.

2. [loxaatbCa CHWXKEHUS OaBMEHWS KUMEHUs, a Takke BCKUMMAHWUS X.X.a B
CMOTPOBOM CTeKre.

3. OcTaHOBUTL KOMMpeccop.

4. MNepeKkpblTb BEHTUNN KOMMpeccopa.

5. OTKNIOYNTE SNEKTPONUTAHNE OT LLMTa YrpaBieHuns.

Popma OTYETHOCTU:

1. NA3yunTb 1 3alLNTUTb 3HaHWE NpuHUUNuaneHon cxemsl FFDE-19.
2. [lyck xonogunbHOW MaLlUHbI.

3. OcTaHoBKa X0noaunbHON MaLlUHBbI.

MpakTuyeckoe 3aHATHE Ne 9
MoppepxaHne oNnTUMaribHOro pexuma paboTbl XonoAnUIbHON YCTaHOBKMW.

Lenb 3aHaTUA: HayunTbCca ynpaBnaTb napameTpaMmmn XonogunbHOM MaLlmnHBbI.

dopmupyemble obOwme wu npodeccuoHanbHble KomneteHuumn: [1K5.2,
MK5.6.

PopmMmupyemble NUYHOCTHLbIE pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1P 31.

Ucnonb3yemasa nuteparypa: [3], [4], [6].

UcxoaHble maTtepuanbl U AaHHbIE:

CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.

OnTmanbHbIM pexum paboTbl - 3TO Hanbonee SKOHOMWYHBLIN U Be3onacHbIn
pexum  paboTbl, KOTOpbIN  onpegensieTcs  nepenagom  Temnepatyp B
TennoobMeHHbIX annapaTtax u TeMmnepaTypHbIM PEXMMOM paboTbl KOMMpeccopa.

AOnsa onTumanbHOro pexuma paboTbl XONOAWUMBHOW YCTAaHOBKM HEobXo4uMMOo
noggepxueaTtb  YMCTOTY  Tenmnonepefawwmnx  noBepxHocTen.  BosayliHblie
TennoobMeHHble annapatbl, cnegyeT 4alwe npoynwaTtb OT MblM U NPOYMX
3arpssHeHuii. BosgywHble ucnaputenu, paboTawowme Ha oTpuuaTtenbHble
TemnepaTypbl, JOMMKHbI BbITb BOBpPEMS OTYMLLEHbl OT CHeroBow wWyObl. CHerosas
wyba ybrnpaetca MexaHM4eckumMm nyTemM UnNun Yyepes oTTanky ropsymmMm napom BHYTPU
ncnaputens. Takke NPUMEHSAIOT 3NEKTPOTEHbl. B onTumanbHOM pexunme paboTbl
OTCYCTBYIOT NOCTOPHHUW LWIYyMbl, XPYCTbl. Macrno B CMOTPOBOM CTeKrie He MeHUTCs,
paboTa CUCTEMbI CMa3KN HEHapyLUEHa.

Ha cteHpe FFDE-19 3a napameTpbl XONOAWMbHOM MalUWHbl OTBeYaeT Onok
ynpaBneHus. Ha Takux mawmHax ee ynpasrieHMe npon3BoAnTCs Yyepes OrokK.

Popma OTYETHOCTU:

1.M3yumnTb 610K ynpasneHums.
2.BepHyTb cOUTbIE NAapamMeTpbl B UICXOAHOE MONOXEHME.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 38/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA :

MpakTnyeckoe 3aHaTue Ne 10
AkcnnyaTtaums o6opyaoBaHMA HEO6XO0AMMOro AN UCNbITAaHUA CUCTEMbI
XylagareHTa Ha repMeTUYHOCTb.

Lenb 3aHATUA: HayunTbCca NpOBOANTL UCMbITAHUA NOCHE MOHTaxa.
dopmupyemble obwme u npodeccuoHanbHble KomneteHuun: [1K5.3,
MK5.6.
Popmupyemble NUYHOCTHbIE pe3ynbTathl: JIP 25, JIP 27, JIP 28, JIP 29, 1P
30, J1P 31.
Ucnonb3yemasa nutepartypa: [3], [4], [6].
UcxoaHble maTtepuansl U AaHHbIE:
1.Ctenpg FFDE-19.
2.BakyyMHbIN Hacoc.
3.MaHomeTpuyeckas peunka.
4.EmkocTb ona cbopa xnagareHTa.

TeopeTuyeckas 4yacTb.
[Mocne MOHTaXa XOnOoAWSIbHYK MALUMHY WCMNbITbIBAOT Ha HEMNSIOTHOCTM.
CyulecTtByeT ABa UCMbITAHUS:
1.Hunsknm gaBneHuem.
2.Bbicoknm gaBneHunem.

McnbiTaHne BbICOKMM [OaBrfieHMeM MpPOU3BOAUTCS C MNOMOLLBKD as3oTa wunuv
yrnekucnoTbl. Npun 3aBoackon cbopke TennoobMeHHbIX annapaToB, UX NPOBEPSAIOT
ckaTblM BO3gyxoMm, pasorpeTbiM o 80 rpagycoB Llenbcus, Takas TemnepaTypa
obecneunBaeT oTCyTCTBME BOMNBLLOrO KONMYECTBA BNaru.

cnbiTaHne BbICOKUM AaBnNeHUEM.

[aBneHve pana npoBegeHMs MWCMNbITAHWA Ha MNPOYHOCTbL YKa3blBaeTcsl B
TEXHUYECKON [OKYMEHTaUMn KOHKPETHOM XONOAWSBHOW YCTaHOBKM U 3aBUCUT OT
obnactn eé npuMMeHeHus M TuNa xnagareHta. Ha yctaHoBkax C OTCYTCTBYIOLLEN
[OOKYMeHTauuen npuHumaeTcs AaBreHne UCTbITaHus Bbille paboyero Ha 2 Krc/cm?

Mpn ncnbiTaHUAX XONOAUNBHOM YCTAaHOBKU Ha NMPOYHOCTb MCNONb3yeTCH
cneayrouiee obopyaoBaHue:

1. MaHomeTpbl (2 WT.) Knacca TOYHOCTU HE HMXKe 1,5 ¢ AnameTpom Kopnyca He
MeHee 160 MM 1 LWIKanon ¢ MakcMmarnbHbIM 3Ha4YeHNEM, paBHbIM 4/3 namepsieMoro
AaBneHus;

2. bannoHbl ¢ asoTom;

3. PegykTop ¢ npegoxpaHuTernbHbIM KrianaHoM, npeaHa3HavyeHHbIn ans
paboTbl C a3oTOM.

McnbiTaHna XxonogunbHOro KOHTypa Ha NPOYHOCTL NPOBOAATCA MyTEM 3aMNOfIHEHUSA
MarmcTpanemn cyxum (Toyka pockl He Bbiwe -40 °C) a3oToM noa AaBrieHeM.

UcnbiTaHua Heob6xoauMo NpoBOAUTL B criegyloLlen
nocnenoBaTeNbLHOCTM:

1. YcTaHOoBUTbL OOMH MaAHOMETP Obin YCTAHOBMNEH MOCIE 3anOpHOro BEHTUNS Y
NCTOYHMKA OaBfiEeHNSA, a BTOPON—B CaMOW yaaneHHOM TOYKE CUCTEMBI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 39/51

2. B xonogunbHOM  KOHTYpe OTKPblTb  3aropHble BEHTUIM W, Npu
HeobX04MMOCTH, JNEKTPOMArHUTHbIE KranaHbl TakK, 4YTOObl Kaxadbld Y4acToK
KOHTYpa MMes BO3MOXHOCTb nodaym n cbpoca asoTa.

3. MNogHATbL AaBneHne B KOHType 00 BeNnuYnHbl gaBreHnsa ucnbitaHn4d. lNogbem
crneayeT OCyLeCTBMATb CO CKOPOCTbIO He Bhiwe 1 6ap B MUHyTY. NMpn gOCTUXEHUM
nasneHusi, pasHoro 0,3 u 0,6 gaBneHust UCnbITaHUs, HEOBXOOUMO MpeKpPaTUTb
NOBbILEHWE OaBNEHNA U NPOBECTN NPOMEXYTOYHbIA OCMOTP U NPOBEPKY HAPY>KHOW
NOBEPXHOCTWN KOHTYpA.

4. He nponsBOaUTb HUKAKUX MaHUMynsunMn ¢ YCTaHOBKOW B TEYEHME HE MEHee
3 4YacoB [ns BblpaBHWUBAHWA TemnepaTyp BHYTPEHHEW W HapyXHOW cpeabl.
3adukcupoBaTb JaBrieHe B KOHTYpe U TeMrnepaTtypy OKpyatoLen cpeabl.

5. BolgepxaTb YCTaHOBKY noj AaBneHnem He meHee 12 vacos. 1o npowecTeuu
AAHHOro BpeMEHW NPOBEPUTL OaBrieHWE B KOHTYpe. MIaMeHeHnn faBneHuns, Kpome
BbI3BaHHbIX KonebaHnamMu TemnepaTypbl OKpyxawLen cpenpbl, ObiTb He OOITKHO.
OTN U3MEHEHNA ONpeaensatTca crneaytowen 3aBmcumMmocTbo: P1/P2=T1/T2, rae P4,
P2 — abcontoTHble 3HayeHus AaBneHust rasa B KOHType, 6ap, T1, T2-—
TepMoanHamudeckas TemnepaTypa rasa B KOHType, K.

6. Ecnm BO Bpemsa WUCMbITaHUA He NPOU3OLWSI0  pPaspbiBOB, BUAWMbIX
aAedopmMmauun, nageHus aOaBneHus Mno nokasaHuaM MaHoMeTpa, UX pesynbTaThbl
NPU3HaKTCA yO0BNETBOPUTESTbHBIMM.

7. MNpun obHapyxeHnn yTeyek, gecdopmauumin, paspbiBoB Heobxoanmo cobpocutb
AaBneHne n3 KOHTypa, BbIMNOMHUTL pPaboTbl MO YCTPAHEHUK HEUCNPaBHOCTEN U
NOBTOPUTL NpeablayLine onepaumu.

UcnbiTaHne HU3KMM AaBneHneM.

1. BakyymumpoBaHve XOnOAWMNBHONO KOHTypa MpOBOAMTCA [ONs  yAaneHus
BO3dyxa M3 arperatoB K TpybonpoBOOOB M OCYLUEHUS XONOOUITbHOIO KOHTypa
nocre 3aBepLUeHns PEMOHTHbIX paboT, a Takke nocrie NnposBefeHUss UCMbITaHUA Ha
NPOYHOCTb U/UNN NAOTHOCTb.

2. BakyymunpoBaHue npoBoguTCA 0O BOCCTAHOBIIEHUS TEMNON30NSaUnN,
HapyLLEHHOW Npy NPOBEeAEHUN PEMOHTHbIX paborT.

3. Ncnonb3oBaTtb 49 BaKyyMUPOBaHUS KOMMPECCOP XOST0ANNbHON YCTaHOBKM
KaTeropudecku 3anpeLleHo. lNogaBaTtb HanpskeHne Ha KOMNPeCccop 1 NPOBEPSTb
LeNIOCTHOCTb ero uenemn B npouecce BbiNOSIHEHNA paboT No BaKyyMUPOBaHUIO
3anpeLleHo.

4. NcxogHoe COCTOSAHME XONoaunbHOM YCTaHOBKM Nepes BakyyMUpoBaHuem
3aBUCUT OT BNAA BbINOSTHEHHOIO PEMOHTA U XapakTepu3yeTcs U30IMPOBaHHOCTbLIO
y4yacTKa XOnogunbHOro KOHTypa, Ha KOTOPOM BbINOSTHAMNCL PEMOHTHbIE paboThl, OT
OCTasIbHON CXeMbl XONTOANNBbHOW YCTaHOBKN. B aTon CBA3KN BbIGOP CEPBUCHbIX
LWITYLLepOB ANSA NOAKMYEHNS BaKyyMHOro obopyaoBaHus, UCNosib3yemMoro B
npouecce BakyyMMpOBaHUs, NPOU3BOANTCS ONepaTopom B 3aBUCUMOCTU OT
yyacTka, KoTopbin TpebyeTcst BakyyMnpoBaThb.

[lns npoBeaeHNsi BaKyyMMpoBaHUS NMPUMEHSIIOT crieaytollee o6opyaoBaHue:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MaHoMeTpu4ecKnn KonnektTop™;
KOMMMEKT rmMbKMX LUNaHroB™;
BaKyyMHbIN HacoC;

4. BakyymMmeTp.

O6opynoBaHne, NMOMeYeHHoe *, OOMMKHO ObiTb npegHasHavyeHo Ans paboTbl C
NPYMEHAEMbIMU B YCTAHOBKE XflajareHToM U MacfioM U UMeTb COOTBETCTBYHOLLYHO
MapKUpPOBKY.

5.

6. NopanoKk AencTBUN Npy BakKyMUpPOBaHUN:

7. MNMpomnseectn cOOpPKYy CXembl BaKyyMUPOBaAHMA C TakMM pacyeToM, 4YToObl
paccTosiHne Mexay BaKyyMHbIM HAcOCOM W XONOAUITbHOW YCTaHOBKOW ObinNo Kak
MOXXHO MEHbLUMM, a AUaMeTp COEANHUTENBbHbIX LUTAHIOB Kak MOXHO 60MbLINM.

8. MNogknounTe MaHOMETPUYECKUA KOMMEKTOp K KOHTYypy W ybeauTbca B
OTCYTCTBUN U3ObLITOMHOrO fAasrieHus. [lpy Hanuumm m3bbITOMHOTO OaBreHus,
NMOHU3UTb €ro 40 aTMOCHEPHOro N MPOKOHTPONNPOBATL €ro pocT.

9. MNMoaknounTb BaKyyMHbIW HAcOC K CEPBUCHbLIM LUTYLEepaM BaKyyMUpyemoro
yyacTka XOnoAnNbHOro KOHTypa.

Wn =

*

10. MogkniounTs BakyymMmeTp B Haubonee oTAaneHHOM OT MecTa
YCTaHOBKW BaKyyMHOro Hacoca TouKe.
11. OTKpbITb  BEHTUNb  Nepej  BaKyyMHbIM  HacocoM WU, Mpu

HEOoOXOAMMOCTM, ONEeKTPOMarHUTHbIe KnanaHbl Tak, YTOObl Kaxdblid y4yacTok
noanexallero BaKyyMUPOBaHMIO KOHTypa WMerN BO3MOXHOCTb MOAKMYEHNS
BaKyyMHOro Hacoca.

12. Bknountb Hacoc M OTBaKyymMMpoOBaTb XONOAWUIIbHbIA KOHTYP OO0
OCTaTOYHOro AaBneHus
13. OctaTtouyHoe paeneHve cnegyet npuHate 1 kla (8 mm pTt.cT.).

BakyymunpoBaHue pekomeHOyeTCcAa NpOBOAUTL MPW HOPMAarbHbIX TemrepaTypHbIX
ycrnosusax B nomewleHusix (20°C), B kpamHem criydae, npu TemnepaType B
NOMeLLLEHNSIX C XonoannbHbIM o6opyaoBaHnem He Huxe 5°C.

Mpn HM3KMX Temnepartypax (Hmxke 2°C) pekomeHOyeTcs npoBoauTb oborpes
NOMELLEHNS, B KOTOPbIX pasMeLLeH BaKyyMUpyeMbI y4acTOK KOHTYpa.

Mpn nNpoTAXeHHbIX Tpaccax TpybonpoBoAOB pekomMeHayeTcs pas3butb
noanexawun BakyyMUPOBaHUIO Y4aCTOK Ha HECKOSIbKO NogyyacTKoB (C MOMOLLbLO
3anopHbIX BEHTUNEN) N NPOBOAMTL BaKyyMUpPOBaHME Mo nogyyacTkam.

3anpelwaeTcsa nogorpeBaTb Y4YaCTKM  XOMOOUMBHOTO KOHTypa OTKPbITbIM
nnameHem.

[Mocne AOCTMXEHUS BENUYMHBI OCTATOYHOrO [aBfeHusd, criegyeT NPOAOSPKUTb
BaKyyMunpoBaHue B TedeHun 18 4vacoB. [locrne aTtoro crnefyeT 3akpbiTb BEHTUIb U
BbIKMIOYUTb BaKyyMHbIA Hacoc.

Popma oTyeTa:

1. N3yunTb TeOpeTnYECKyo YacTb U NepeHecTn NopsaaoK UCMbITaHUA B TeTpaab.

2. 3aWwuTuTb NpakTn4eckyo paborTy.

3. McnblTaTb CTEHA HU3KUM AaBNEHUEM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx

XOonoaonnbHbIX YCTAHOBOK 2-I'0 PA3PALA C. 40751
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MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT C. 41/51
XONOAUIbHBIX YCTAHOBOK 2-T0 PA3PSALA :

4. BHecCTn nokasaHus B TeTpagb.

MpakTuyeckoe 3aHaTHe Ne 11
OnpepneneHune HeucnpaBHoCTeN B paboTe xonoaAunbHOro o6opyanoBaHus.

Lenb 3aHaTuA: HayunTtbca onpegenaTs NpocTenne HeMCnpaBHOCTH.

dopmupyemble obwme u npodeccuoHanbHble KomneteHuun: [1K5.3,
MK5.6.

PopmMmupyemble NUYHOCTHbIE pe3ynbTathl: JIP 25, JIP 27, JIP 28, JIP 29, 1P
30, J1P 31.

Ucnonb3yemasa nuteparypa: [3], [4], [6], [10].

UcxoaHble maTepuanbl U AaHHbIE:

CteHpg FFDE-19.

TeopeTuyeckas 4yacTb.
Mpu paboTe xonoaunbLHOM MalMHbI MOTYT BO3HUKHYTb HEMCMPaBHOCTH:

- HeJOoCTaToK xflagjareHTa B CUCTEME;

- HA3KMI YPOBEHb Macra B KapTepe KoMnpeccopa;

- 3amep3aHue Bnarn OPB;

Hepgoctatok xnagareHTa B CUCTeMe CBf3aH B MepBYy o4yepedb C
obpasoBaHnemM yTeyek B pesynbTate Bubpauum annapatoB u TpybonpoBoaoB
yCTaHOBKM nNpu paboTe. FABHbIM MPU3HAKOM KOTOpPbIX, SBMSETCS MNOsIBNEHune
MacnsaHbIX NATEH. Kak n3BecTHO B OPEOHOBbLIX YCTAaHOBKAX Macno LMPKYNnpyeT no
TpybonpoBogam © annapatam BMeCTe C XonoawunbHbiM —areHtom. [lpwm
BO3HMKHOBEHUM YTEeYKM PPEOH ucChnapseTcs, a Macno ocTaeTca Ha MecTe
BO3HMKHOBEHUS YTEYKMN.

[MpoBepsiemMble MecTa nNpOTUPAKOT BETOLULID, CMOYEHHOW B pacTBopuTene
(6EeH3MH, aLeTOH, YeTbIPEXXNOPUCTbIA yrnepod. 1M T.n), n ob6BepTbIBAOT YUCTOM
bymaron. lNosiBneHne Ha Gymare MacnsiHbIX NATEH CBUAETENbCTBYET 06 yTeuyke
dpeoHa.

[na onpegeneHnsa TOYHOrO MecTa yTeukM MPUMEHSIOT Takke OOMbINMBaHUE
KPEenKUM MblflbHbIM PACTBOPOM UIM 3NIEKTPOHHbLIN TevencKkaTerb.

Mpn obmbINnBaHMe yTeyka obHapy>XMBaeTCs MO NOSABNEHNIO My3bIPbKOB.

[na Bo3BpaTa Macna HyxHO obecneunTb HEOOBXOAMMYKO CKOPOCTb ABMXEHMUS
napomacnsHon cmecu. lNogada xmakoro opeoHa B uCnapuTenb perynvpyeTtcs
TakuMm ob6pas3om, 4TOObl M3 ucnapuTenen BbIXOOUN Nap B COCTOSIHUM, OYEHb
6nmM3koM K HacblweHomy. [pn HegoCcTaToOYHOM Mofdaye XONnoAUNbHOrO areHTa B
ncnaputens HEBO3MOXEH BO3BpaT Macra B Komnpeccop. KoHueHTpauust macna B
MacnopeoHOBOM pacTBope, Haxogsdwemcss B ucnaputene, 3Ha4yuTenbHO
nosbiwaetca (Bbiwe 10-15%), 4TO yxygwaet ycnosust paboTbl McnaputTenbHOn
CUCTEMDI.

YHOC Macrna BmMecTe C napom dpeoHa M3 KOMMpeccopa B KOHAEHcaTop He
KOMMEHCUPYETCs paBHbIM BO3BpPaTOM Macrna W3 WCNapuTenbHOW CUCTEMbI, B
pesynbTtate 4Yero B KapTepe KOMMNpeccopa oOKasblBaeTcs HegocTtaTovyHoe
konnyectBo Macna. [loaToMy npuM MNOHMXEHUM YPOBHS Macna B KapTepe
dpeoHOBOro KoMrnpeccopa He crnefyeT HeMeaneHHo B Hero [o6aBnATb cBexee
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mMacno. Heobxoaumo BbIACHUTL NPUYMHY MAOXOro BO3Bpata Macna w3
ncnapuTenbHoM cuctemMsl B Komnpeccop. CrneayeT yBenuunTb nogady x.x.a., nytem
yBENMYEHUA MPOXOOHOr0 CeYeHnsa B Apoccenvpyowem yctponctee. [Npu nycke
KOMMpeccopa BO3MOXHO CWUSIbHOE BCMEHMBAHME Macrna W yHOC ero u3
KOMMpeccopa, YTO NpMBEAET K Pe3KOMY YMEHbLUEHUIO KONMYecTBa pacTBOPEHHOIO
Macna BO (ppeoHe Npu YMeHblleHUW [aBneHus B kapTepe. [Ona usbexaHus
BCMEHMBaHUA M yHOCa Macrna Heobxoaumo npeaBapuTeribHO MporpeTb Macrno B
KapTepe C TMOMOLLbK 3fEKTPOrperiok, CHmwKas TakuM obpasomM KONM4ecTBO
pacTBOpeHHOro peoHa B Macne, WNW He [ornyckatb ObICTPOro CHWXEHUS
AaBreHWs B KapTepe Komnpeccopa npu ero nycke.

3ameps3aHne Bnarm B OPB cBA3aHO B nepByl oyepedb C HenpaBWIbHO
npoBeAeHHbIMM paboTamMn NO nyckoHanagke WNu 3anpaBkOM HeKayYeCTBEHHbIM
bpeoHOM, B pe3ynbTaTe Yero B CUCTEMY, MOXET NonacTb Brara.

OgHMM M3 npu3HaKoB 3acopeHus unbTpa-oCcyLUNTENb SBNAETCA HU3Kas
TemnepaTtypa kopnyca unbTpa (XonoaHbIn). OTO 03HAYAET, YTO B HEM NPOUCXOOUT
ApOCCenMpoBaHNe >XMOKOro XnajareHta 3a CYeT YBeNIMYEHUS BHYTPEHHEro
CnopoTuUBNeHnda. 3acopeHme MoXeT NPOU3ONTU 3a CYET HAKOMSEHUA MeXaHUYeCcKnX
NpUMecen Unn HacbIWeHNs OCyLLUMTENS BOOOWN.

Boga, nonaBwas B YyCTaHOBKY, He pacTBopsieTca BO peoHax W npwu
Temnepatypax Hwke 0 oC 3amepsaet. BcneactBue 3ameps3aHusi BoObl WU
obpasoBaHns negsaHbix NPoBOK NPONCXOAUT 3aKyrnopKa perynmpyrowmx YCTPOUCTB,
B KOTOPbIX OCYLUECTBNSAETCA [LpOcCCenuMpoBaHne. YMEHbLUEHHOE WM MOSfHoe
npekpaweHne nogadn xnagareHta B WUCNAPUTENbHYKD CUCTEMY MPUBOOUT K
3HaYNTENbHOMY YXyALWEHUO paboTbl UCNAPUTENBHON CUCTEMBI, BNSIOTE 4O MOSHOW
noTepu Xorio4onpou3BoaAnTENBHOCTU. Kpome Toro, Hapywaetca HopmaribHas
unpkynauua macna. Macno ckannuBaetca B MCnapuTensix M KOHAeHcaTope.
Komnpeccop, octaBasicb 63 macna, MOXeT BbINTU U3 CTPOA.

MpnM3HakoM HanuMuusa BOAbl B CUCTEME SBMSETCA MNpekpalleHne nogayu
XMOKOro XxnagareHta 4epes3 perynupytollee YCTPOWCTBO, NPUYEM MNocne ero
nporpeea, Hanpumep, ropsidier BOOOW, MNpPOMyCcKHasi CnocOBHOCTb Ha Kakoe-TO
BpeMs BOCCTaHaBNMBaETCS.

[ns B0O306HOBNEHMST HOpManbHOW paboTbl HEOOGXOOUMO 3aMeHUTb PUNbLTP-
ocywwutenb. [Npn cunbHbIX 06BOAHEHUSIX, TAKKE 3aMEHSIOT XNnagareHT.

Ana ynobcTtBa BbINONMHEHMS paboT xenaTtenbHO YCTaHOBUTb MaHOMETPbl Ha
BCACbIBAOLWMA W HarHeTaTenbHbli BeHTUNW. [0 [gaBneHMilo BcacbiBaHUSA U
HarHeTaHMsi MOXHO Ierko onpeaenuTb MNPUYUHBbI OTKIOHEHMI OT OMTMMAanbHOro
pexuma.

[Mocne ycTpaHeHus BCcex HeucrnpaBHOCTEN HEOOXOOUMO BKMOYUTL YCTAHOBKY U
Habniogate 3a paboTon Komnpeccopa, crneamTb 3a YypPOBHEM Macna B KapTepe,
XapakTepoM LWyma, a Mocne BbIXOOe Ha PeXum 3a 3anosfiHeHWeM mucnaputensa u
Harpys3kon Ha KOHAeHcaTop.

Mpn HeobxoauMOCTM Ao3anpaBUTb YCTAHOBKY XflagareHToM U MacrioMm.
[lo3anpaBka dopeoHOM Npoun3BOAAT nNpu paboTarowen mawmnHe. bannoH ¢ gopeoHoMm
npeaBapuTenbHO B3BeluMBaeTcsl. BeHTunb Ha BcacbiBaHMM NOBOpadvnBaeTCs
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NPOTUB 4YaCOBOW CTPENKM OO0 yrnopa, CHUMaeTCs 3arfnyLlka U Ha ee MecTo KpenuTcs
3anpaBoyHasa Tpybka ¢ GannoHoM. HakmaHylo ramky KpensieHusi K BEHTUM npwu
9TOM TMOSIHOCTbID He 3aTtarmBatb, ANA Toro 4tobbl OCyLWEecTBUTb MNPOAYBKY
3anpaBo4Hon TpyOku. MNMocne npoayBKu ranka 3aTarnBaeTcs.

3anpaBKy KOHTpONMpoBaTb MO CMOTPOBOMY CTeky. OTCyTCTBME NapoBoKn ghasbl
(ny3bIpbKOB) yKa3blBaeT Ha JOCTAaTOYHOE KONMYECTBO xnagareHta. Pekomengyetcs
nocrne MCYe3HOBEHMSI MapoBoW a3kl B CMOTPOBOM CTEKkNe ele Aos3anpaBuTb
XnagareHTa, Ho He 6onble 0.5 oT o6bema pecmBepa, 4TobbI ObIN 3anac Ha cry4van
BO3HUKHOBEHMS BO3MOXHbIX YTEYEK.

MpyM NONHOM 3anofiHEHUM CUCTEMbl XJlagareHToM UcnapuTenb  OOSDKEH
nonHocTbto obmepsatb. O6mep3aHne BcacbiBawowero TpybonposBoga OOMKHO
3aKaH4MBaTbCA Ha BbIxode W3 ucnaputens. 3atem HeobXxoaMMO NPOU3BECTU
HaCTPOWNKy perynsitopa TemnepaTypbl Ha Tpebyembli TeMNepaTypHbIA PEXUM U
A0BUTLCSA LUMKINYHOM paboTbl YCTaHOBKN.

Popma oTyeTa:

1. W3yyeHune TeopeTnyeckom YacTu.

2. 3awuTa TeopeTnYEeCcKom YacTu.

3. OnpegeneHune n yctpaHeHue HencnpasHocTh Ha cteHae FFDE-19.

MpakTuyeckoe 3aHATHE Ne 12
MpepoTBpalleHne aBapUNHbIX PEXUMOB XONOAUITbHOW YCTaHOBKM.

Lenb 3aHAaTMA: HayunTbca aKcnnyatvpoBaTb XOMNOAUSTbHYH MalluHy 6e3
aBapUHbIX PEXMMOB paboThl.

dopmupyemble obOwme u npodeccuoHanbHble KomneteHuumn: [1K5.4,
MK5.6.

PopmMmupyemble NUYHOCTHLbIE pe3ynbTatbl: JIP 25, JIP 27, 1P 28, JIP 29, 1P
30, J1P 31.
Ucnonb3yemasa nutepartypa:
UcxoaHble maTtepuanbl un aaHHble: [3], [4], [6], [10]
CteHpg FFDE-19.
TeopeTnyeckas 4yacTb.
ABapUNHBIN PEXMM XONOLUIBHOW YCTAHOBKM — 3TO TaKOW PeXumM paboTbl, npu

KOTOPOM MPOMCXOOUT MOBLILWEHHbBIA M3HOC 060pyaOBaHUA, a Takke YBENTMYEHHbIN
pacxop anektponotpebneHus.

O6bIyHO, Bonblas YacTb aBapUMHbBIX PEXUMOB NMPUBOAUT K 3HAYUTENbHOMY
HaHEeCEeHNto YpPoHy KoMnpeccopy. B HEKOTOpbIX ke crny4vasx, aBapuHbie PEXUMbI
CnocobHblI NPUBECTU K HErEpPMETUYHOCTM TEnnooOMEHHbIX annapaToB, a Takke K
noTepe xnagareHta unu xnagoHocutens.

Pasbepem npumep npegoTBpaLleHns BMNa)XHOro xoaa. Ecnun
Tennonepegatowan MNOBEPXHOCTb 4ucCTasi, TensoHocuTenb (BO3ayX) nocTynaeT
ncnpaBHO, TO npobrema 3aknyaeTcsd B HEUCNPaBHOCTU OpOCCEenupyroLLero
ycTponcTtea. [Ana Havyana, 4tobbl B 3TOM y6eauTbCs, HY>KHO OTKayaTb ucnaputenb.
MepekpbiBaeTcs Gnvkaniwnin BEHTUNb BXOA4A XXWOKOrO XnagareHta B Mcnaputensb.
NcnapuTtenb NoOMHOCTLIO OTKauMBaeTCs, AaBreHne BcacbiBaHusa ctpemutcs k 0 Bar.
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[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'E0Y BO «KI'MY»

MO-15 02 06-INMM.05.M3 BbIMNONHEHUE PABOT MO PABOYEM MPO®ECCUMN MALUMHUCT

XonoauibHbIX YCTAHOBOK 2-I0 PASPAOA C. 44/51

Mo mMepe NOHMXEHUA AaBNeHusi, YTOObl UCKIOYMTL aBapuU0 HU3KOrO OaBIEHUS,
CTOUT gpoccennpoBaTb BEHTUNEM Nogady, onmpasacb Ha MofyyYeHHble CBeAEHUs C
MaHOMETpa HM3KOro JaeBneHus. Takum cnocobom perynupyem nogayy B
ncnaputenb, ecrnn Yyepes KOPOTKOE BPeMS MOMyYUTCS OTKPbITb MOSTHOCTBLI BEHTUNMb
BXOJa >XMOKOro XnagareHTta, a AaBneHue 6yaet onTuMarnbHbIM, TO perynupytouiee
YCTPOMCTBO McnpaBHO. B Takom crniyvae, npugetca cHoBa obpaTuTb BHMMaHWE Ha
TennoobeMHHbIN annapaT Unu XnagoHOCUTENb.

Pasbepem paboTy C NOBLILWEHHbIM AaBfieHMEM KOHAEHcaumn. [NepBasa npuynHa
aBapuMM — HENnOTHOCTb Ha CTOPOHE HU3KOro OaBfiEHMsl, U3-3a 4Yero B CUCTEMY
nonan Bo3gyx. Bosgyx cobupaeTtcss B BepxHew 4actu koHgeHcatopa. Ona Toro
4YTO6bI MPOBEPUTL HaNMYne uUnu oTCyTCTBME BO34yXa B KOHAEHCATOPE:

1. 3akpbiTb BbIXOA4 X.X.a. U3 JNIMHENMHOro pecuBepa, TeM camMbiM cobpaTb
XnagareHT.

2. OcTaHOBUTb KOMMNPECCOP, MO MEPE MOHMKEHUSA OABIEHUS.

3. lMpuHYOMTENBbHO OCTAaBUTb BKIMOYEHHBIM BEHTUNATOP KOHAEHCATOpA.

4. Ecnn paBneHue KoOHAeHcauMm He najaeT, TO B BepxXHeM 4acTtu
KOHOeHcaTopa HaxoauTcs Bo3ayx. Bosgyx OTHoOCUTCA K HEKOHOAEHCUPYEMbIM
npumecam. Ecnn  pgaBneHne  KOHOEHCaAUMM  MNOHMXKaeTcs,, TO  MNpoucxoauT
KOHOeHcauus napoB XxnagareHta. B cnyyae Hanuuus Bo3gyxa, Heobxoaumo
NPON3BECTM MOUCK yTEeYEK MO XONOAUTbHOMY KOHTYPY.

Mpn oTCyTCTBUM B CUCTEME BO3ayXa, cnefyeT caenatbh cnegyowme soisoapl: 1.
Mo xomy pAOBwxeHuss xnagareHta uMmeeTcs npenatcteue. 2. [lpobnema c
TenNooObMeEHHbIM annapaTom.

B manbix cuctemax koHANLMOHUpOBaHUS, kak Hanpumep FFDE-19, otcyTcTByeT
KnanaH Bbinycka BO3ayxa M3 KoHgeHcaTtopa. B Takom cnyyae otkaumBaeTtcs ppeoH
B €MKOCTb cbopa xnagareHta, nMocne 4ero ycTaHOBKa BaKyymMupyeTcs W
3anpaBnsieTcss HoBbIM XxnagareHToMm. CTapbii XnagareHT OOSMKEH OTCTOATbCS B
GannoHe, nocne 4ero cregyeT CAPOCCENUMPOBAaTb KaKyl-TO €ro 4acTb 4epes
KnanaH, TeM camblM BbINYCTUTb BO34yX M3 OansioHa, Tak Kak OH OKaXeTcsa B
BEpPXHEMN YacTu.

Popma OTYETHOCTU:

1. N3yyeHHas TeopeTuyeckasa 4acTb.

2. 3anucaHHoe onpegeneHne «aBapuUiHbIN PeXXumM padoTbly.
3. OnncaHue AByX pexuMoB, a Takke metoabl 60pbbbl C HAMMN.
4. VcnpaBneHue ogHoro u3 pexummon Ha cteHae FFDE-19.

MpakTuyeckoe 3aHATHe Ne 13
HacTtpouka pene aBapMmHomn 3awmThbl.

Llenb 3aHATUA: HayunTbca HacTpamBaTh pene aBapumnHoOM 3aLmThl.

dopmupyemble obOwme u npodeccuoHanbHble kKomneteHuumn: [1K5.5,
MK5.6.

dopmupyemMble FIMYHOCTHbIE pe3ynbTaThl: JIP 25, JIP 27, JIP 28, J1P 29, JIP

30, 1P 31.
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Ucnonb3yemasn nutepartypa: [3], [4], [5], [7].
UcxoaHble maTepuanbl U AaHHbIe:
CteHpg FFDE-19.

TeopeTnyeckas 4yacTb.
Pene paBneHus.

Pene paBneHus ucnonb3yrTcA AN CUCTEM PErynmMpoBaHUSA, KOHTPOSS W
aBapuMHOM CUrHanM3auum B NPOMbILLSIEHHbIX YCTaHoBKaX. (PucyHok 33).

Pene cepun KP npurogHbl ons yCTAaHOBOK, B KOTOPbIX UCMONb3YIOT XUOKNE U
razoobpasHbie cpeabl. OHM cHabXeHbl OAHOMOJSIKOCHON MNEPEKUOHON KOHTaKTHOM
cuctemon (SPDT). BbinonHSATCA B OBYX WCMOMHEHUAX: HW3KOro OaBrieHus, Y
KOTOPbIX KOHTaKTbl pPasMbIKalTCA MNPU MOHWXEHUN [OaBflEHUM U BbICOKOMO C
pa3MblkaHMEM KOHTAKTOB Mpuv MOBbILUIEHUN AaBMEHUS.

Pene Huskoro pasneHus PO1 npegHasHayeHO AN KOHTPOMS [OaBrieHus
BCacbliBaHMs, 4TOObl OHO HE MOHWXanoCb HWXE YCTAHOBIIEHHOrO MO LUKane.
PerynnpoBaHue BenuuuHbl faBneHuss U ero guddepeHumana ocyLlecTBnseTcs
COOTBETCTBEHHO BUHTaMM 1 M 2 NyTEM HaATSKEHUA MPY>XWUHblI 4 Unn 5, ynopHble
rankm KOTOpbIX CBA3aHbl C COOTBETCTBYIOLEN LWKanown. MNpyXunHsl ypaBHOBELLMBAIOT
ycunue, nepefaBaemMoe [AaBfieHMeM U3 CUCTEMbl MOCPeaCTBOM CUnb(oHa 6.
Bpawas cooTBeTCTBYHOLWMIA BUHT MNPOUCXOAUT MNepeMeLleHne ykasaTtenen u
BbICTaBneHme Heobxogumoro paeneHna u pgedpdepeHumana. [llnactmHa 13
durKCMpyET NONOXEHNE BUHTOB NOCIE PeryrmpoBKN.

PucyHok 33. Pene gasnenus cepum KP.

1 - BWHT HaACTPOMKM 3a0aHHOMO [aBfieHusl, 2 — BWHT HACTPOMKK
andpdepeHumana, 3 — OCHOBHOM pblvar, 4 — MpyXuHa WKanol gaBneHus, 5 —
npyXunHa wkanbl gudpdepeHumnana, 6 — cunbOH, 7 — MNPUCOEANHUTESbHBIN

wryuep, 8 — knemmHaga naHenb, 9 — knemma, 10 — 3asemneHne, 11 — kabenbHbIN
Bxoa, 12 — Tymbnep, 13 — 6nokMpoBOYHas nNnacTuHa.

Mpy HapyweHun perynupoBaHus (Hanpumep, KOMNPeccop CBOEBPEMEHHO He
OTKNIOYUNCA NO curHany perynstopa Temnepatypbl TC unu PT) MoxeT nponsontu
NOHMXEHMEe aaBfieHNA N COOTBETCTBEHHO TemmnepaTypbl KUMNEHUS, YTO BbI30BET

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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HegoNMyCTUMOE CHWXKEHNE TeMnepaTypbl B 00bEKTE OXNaXAEHNA N MOXET NPUBECTU
K 3amep3aHuio TennoHocutens. Kpome Toro, pes3koe CHWXeHWe aOaBlfieHns
BCacbliBaHus (Hanpumep, B criydae npekpawleHns nogadn XUAKOro xrfagareHta B
ncnaputenb) npuMBOAUT K BCMNeHMBaHMO W BblIbpocy mMacna w3 KapTtepa
KOMMpeccopa, a B TepMeTU4YHbIX KOMMpeccopax — K neperpeBy OOMOTKM
BCTPOEHHOrO anekTpoasuratens. Pene HU3KOro pQaBreHus Takke MNo3BonseT
obecneunTb WagAWMNn pexmm paboTbl KOMApPeccopa U UCKYAEeT BNaXHbIN X0O4,
npw Nycke B pexume paboTbl Nyck — CTon.

Pene Bbicokoro pgasneHus P2 npegHasHayeHo ONA KOHTpONA [OaBreHus
HarHeTaHMss W  aBapUMHOrO  OTKIKYEHWs  Komnpeccopa MoryT ObiTb C
aBTOMaTU4YECKUM WSIM PYyYHbIM BO3BpaTtoM. HegonycTMMo BbICOKOE [aBrieHue
KOHOeHCcauun (HarHeTaHus) MOXEeT MNPUBECTM K HapyLIEeHU0 repMeTUYHOCTU
cucTeMbl M BbIXody M3 CTposi Komnpeccopa. [Npu pabote ycTaHOBKM OaBrieHue
KOHOEHCaUUN MOXET MOBbICUTLCA B CllyYae YMEHbLUEHMSI pacxoga oxnaxgatowlen
BOAObl UMM BO3A4yXa, a Takke NepernosiHEHNSA KOHOeHcaTopa XUAOKAM XJlagareHToM,
3arpsi3HEHUI BHYTPEHHEN UM HAapYXHOW NOBEPXHOCTU TennoobmeHa.

Popma oTyeTa:
1. VByunTb TeOpeTUYeCcKyto YacTb U 3alnTUTL ee.

2. Ha cteHge FFDE-19 BepHyTb onTMMarnbHble HACTPOMKK pere.

MpakTnyeckoe 3aHaTUe Ne 14
HacTpoika Tepmoperynupyrowero BeHTUNS.

LUenb 3aHAaTMA: [loHATL OCHOBHOM nNpuHUMNn pabotel TPB. Hayuutbecsa
HacTpauBaTtb TPB.

dopmupyemble obwme wu npodeccuoHanbHble KomneteHuun: [1K5.5,
MK5.6.

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

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

UcxoaHble maTepuanbl U AaHHbIE:

1. CteHg FFDE-19.

2. PasnnyHble TPB BHE x0nognnbHOWM MaLLWHBI.

3. TPB B pa3pese ¢ BO3MOXHOCTbIO perynmpoBaHus.

TeopeTnyeckas 4acTb.

B 3aBucMmocTM OT nokasaHus [aBfeHus WCNonb3ylT [Be OCHOBHbIE
Moaudukaumm:

- C BHYTPEHHUM BblpaBHUBAHUEM [aBIEHUS;

- C BHELWHUM BblpaBHMBaHWEM [aBIIEHUS.

TPB ¢ BHyTpeHHUM BbipaBHUBaHUEM.

Ha pucyHke 34 nokasaHa cxemMa (QYHKLUMOHUPOBAHUS W BEKTOPbI AaBMeHWUNn,

pencteyowmnx Ha TPB. Ha membpaHy knanaHa, C OQHOW CTOPOHbI, AeNcTByeT
AaeneHve, nepegasaemoe ¢ tepmobannoHa (P1), a ¢ NpoOTMBOMNONOXHON — CymMMa
AasneHu B ucnaputene (P2), u npuwxmmHoro ycunua npyxuHbsl (P3). lMpwu
BblpaBHMBaHMM  3TUX TPEX BEKTOPOB KfnamaH OCTaeTcsd  OTKPbITbIM, WU
COOTBETCTBEHHO, OCTaeTcs MOCTOSAHHbIM MOTOK MPOXOAsAWero 4Yepes Hero
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xnagareHta. B aTux ycnoBusiX KONMMYecTBO xnajareHTa, MOCTynawLwlero B
ncnapuTenb, TOYHO COOTBETCTBYET HeoOXoaMmMoMy [Ansi BOCMPUATUSA TEMSI0BOM
Harpy3ku. Ecnu e Harpyska noHuxaeTcs, NpoMcxogaT ABa npouecca:

- XOSIOQWMBbHOMO areHta CTaHOBUTCS W30bITOYHO MHOrO, a €ero AasrfieHue
MOBbILLIAETCS;

- MOHWXaeTCs TemnepaTtypa rasa Ha, BefnvynHa neperpeBa yMeHbLUAeTCs Ha
BbIXOA4E W3 ucnapuTens M nNponopuuOHanbHO 3TOMY MOHMXKAETCA OaBfeHue B
TepmobansioHe n ero kanunapHon Tpybke.

Bcneactene 9TuUX MpoueccoB Cymma AaBfeHWA UCNapuTens u  NpYXuHbl
npeBbIlWaeT AaBfeHne, okasblBAEMOE Ha KnamaH Co CTOPOHblI TepmobannoHa, 4YTo
NPUBOAMUT K YMEHbLUEHMIO 3a30pa AN NPOXOXAeHNa xnagareHTa.

Ecnu TennoBas Harpy3ka Ha ucnaputenb Bo3pacTaeT, TO OaBfiEHWE BHYTPU
TepmobannoHa Toxe Bo3pacTaeT, crnegoBaTefibHO, MemMbpaHa AaBUT Ha LITOK,
KOTOPbIA OTKpbIBAET MPOXOA4HOE cedeHue eue Gonbwe. B pesynbrtate nogadva
X.X.a. yBENUYMBAETCS.

PucyHok 34. MpuHumn yHKUMoHMpoBaHus TPB ¢ BHYyTPEHHUM ypaBHUBaAHUEM
AaBneHus.

TPB ¢ BHewWHUM BblpaBHUBaHUEM.

Mpn 6onbWOM rMapaBNUYECKOM CONPOTUBIIEHMM B UcChapuTene AaBreHne Ha

BbIXOAE HUXe, YeM Ha Bxode. Temenepatypa KUMEeHUs U neperpetoro napa Ha
BbIXOA4Ee CTaHoBUTCA Hwxke. [aBneHme B  TepmobannoHe  CHWXaeTcs,
cnepoBaTenbHO, TOT e NeperpeB Bbi3bIBAET MEHbLUYD PasHOCTb OaBNEHUA U
KnanaH npukpbiBaetcsa. Obecneuntb TpebyemMoe OTKPbITUE KanaHa MOXHO TOJSIbKO
npu yBeNUYEHHOM neperpeBe, T.e. B [aHHOM Cfnyyae npuv HegoCTaTOYHO
3anofnHeHHOM wucnaputene. MoaTtomy, Korga nageHve LaBreHus B ucnapurtene
bonee 2 Bar Heob6xoauMo npuMeHATb TPB ¢ BHyTpEeHHMM BbipaBHUBaHWEM. B aToM
crnydae [aBreHve  XxnagareHta nocne  ucnaputens  (oTbupaetca  3a
TepmobansoHoM) No BHELIHEN ypaBHUTENbHOW TpybKe nogaeTca nog MemopaHy B
repmeTuyHyto nonoctb. [lockonbky AaBneHve Ha Bbixoge 6onee HU3koe, TO
pPas3HOCTb [aBrfieHUN, BO3AEUCTBYIOLWUMX Ha MemOpaHy npu TOMXE 3HavyeHUu
neperpeea, 6yget 6onbLue.
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OT BHelLHel
IMHIAN

Y > BLIPABHKBAHUS
JiBBreHMA

PucyHok 35. TNpuHumn dyHKuMoHupoBaHus TPB ¢ BHelwHMM ypaBHMBaHWEM
AaBneHus.

MeperpeB n3mepsieTcss B MecTe KpenneHus TepmobarnioHa Ha BcacbiBaloLWEM
TpybonpoBoge: OH paBeH pasHOCTU Mexay TemnepaTtypon TepmobanioHa wu
TeMnepaTypon KUMNEHUs B TOYKM KpensneHus TepmobannoHa. BblpaXeHHbin B
rpagycax Llenbcusi, neperpes CnyXuT CWUrHanom nAns perysupoBkM BrpbICKa
XWAKOCTM B ucnaputens Yyepes TPB.

PucyHok 36. Cxema namepeHus neperpesa.
MepeoxnaxpaeHue onpefenseTcss Kak pasHOCTb Mexay TemnepaTypon
Xngkoro xnagareHta wn Temnepatypou Ha Bxoge BTPB. [lepeoxnaxgeHue
BblpaxkaeTcs B rpagycax Llenbcus. OHo Heobxogmmo anga nsbexaHna obpasoBaHus
nysblpen rasa B Xugkoctu. [lap B XMOKOCTU 3HauuTenbHo cHwxkaeT K14
XONOAUITbHON MaLlUWHbI, T.K. Map BCKUMETb €elle pa3 He MoxeT. B 6onblmnHcTBE

cnyyaeB nsbexatb NapoBbIX My3blpEN MOXHO NMpU BENUYMHE NepeoxnaxaneHus 4-5
°C
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PucyHok 37. Cxema namepeHus nepeoxnaxxaeHns.
Hactpownka TPB.
C HacTpovikamu, BbINOfHEHHbBIMM Npu  3aBoge, TPB wmoxeTr paboTaTb

npakTMyeckm BO BCex ycTaHoBkax. Ecnu  Bo3HukaeT  HeobxoouMmocTb
[AOMOMHUTENBHON  PErYNIMPOBKUA, HYXHO WCNOSb30BaTb PEryriMpoBOYHbLIN  BUHT
(PucyHok 38). lNMpu BpaweHnn BUHTaA MO 4YacoOBOW CTperike (BMNpaBo) neperpes
yBenuyuBaeTcs, Npu BpalleHun Brneso (MpoTMB 4YacoBoun) ymeHbllaeTtcd. [Ana TPB
Tmna T2\TE2 ogvH nonHbin  0BOpOT  PEryniMpoBOYHOIO BUHTA M3MEHSIET
TemnepaTtypy neperpesa Ha 4 °C npu temnepatype kunerHma 0 °C.

PucyHok 38. HacTtpowka TPB. Al3mMeHeHne nonoxXeHns perynmpoBoYHOro BUHTA.

Utobbl mn3bexatb konebaHun neperpeBa, HY>XHO OENCTBOBaTb CrneayloLlum
obpasom: Bpawas perynmpoBOYHbIA BUHT BMApaBo (N0 4YacoBOW CTperike),
noBbillanNTe neperpes A0 npekpaweHus konebaHun (PucyHok 39). 3atem
NMOHEMHOry BpallanTe BWHT BReBO [0 nosaBneHua konebaHun. [locne aTtoro
NOBEPHUTE BUHT BMpPaBO MNpakTnyeckn Ha oauH obopot (Ana TPB T2\TE2 1\4
obopoTta). [lNpu Takonm HacTpouke konebaHua neperpeBa npekpawawTcs, W
ncnaputenb paboTaeT B ONTMManbHOM pexume. MameHeHne neperpeBa Ha 1
rpagyc Llenbcusa He paccmaTtpuBaroTcs kak kKonebaHusi.
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PucyHok 39. KonebaHnusa npu neperpese TPB.
Popma oTyeTa:
1. CamocToaTeNbHO U3y4yeHHasi TeopeTnyeckas 4yacTb.
2. BbINONHeHHas npakTudeckas B TeTpagu.
3. 3awwuTta npaktuyeckon y TPB B paspese.

MCﬂOﬂb3yeMble UCTOYHUKN NUTepaTtypbl:

BuAabl ICTOYHUKOB HaumeHoBaHue pekoMeHAyeMbIX yYeOHbIX U3faHuM

OCHoOBHbIE 1. lMpaBuna knaccudukauum M MNOCTPOMKM  MOPCKUX  CydoB
[OneKkTpoHHbIN  pecypc]: HOPMATUBHO-TEXHWYECKUA  OOKYMEHT  /
Poccuiickuin  mopckon pernctp cygoxopctea. - CaHkT-lNetepbypr:
Poccuiickuin  mMopckon  peructp cypoxoactesa, 2016 - Y. XIl:
XonoaunbHble YCTaHOBKWU: Bsamen HO 2-020101-095; Beeao. c
01.01.2018 r. - 2018.

2. lpaBuna knaccudukaumm U MOCTPOMKM  MOPCKUX  CydOB
[OnekTpoHHbI  pecypc] : HOPMAaTUBHO-TEXHUYECKUA OOKYMeHT /
Poccurickuin  Mopckon peructp cygoxoactBa. - CaHkr-lletepbypr:
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Poccuncknin  Mopckon  permctp cygoxogctea, 2015 - Y. XV:
AsTomaTtumsauus: Bsamen HL 2-020101-095; Beeg. ¢ 01.01.2018 r. -
2018.

3. lMpaBuna TeXHWYECKOW 3KCMfyaTauum XOMnoAWMbHbBIX YCTaHOBOK
cynoB cdnota pbibHOM npomMbiwneHHocTn. — CI6.: TpaHcnopTt, 2023.

HononHutenbHble, B T.M. Kypc
nekumn no y4ebHol OucyursiuHe,
mMemoduyecKue nocobusi u
pekomeHOayuu Orisl 8bIrNOSIHEHUS
rpakmu4eckux 3aHamul u
camocmosimersibHbIX pabom

4. Cnactuxud HO.H., Enpetoc A.WN., EnuceeB O3O.E. TexHuyeckas
3KcnnyaTaumns CygoBbIX XONOAMIbHbBIX YCTaHOBOK. — M.: MopkHura,
2014.

5. lpoxopeHkoB, A. M. ABTOMaTU3auua CyYAOBbIX XOMNOAWUIbHbIX
ycTaHoBOK [TekcT]: y4yebHoe nocobue ans BysoB / A. M.
lMNpoxopeHkoB. - M.: MopkHura, 2012.

6. PO 31.21.30-97 [lNpaBuna TexHWYECKOW 3IKcnryatauuu cynoBbIX
TEXHUYECKNX CPEACTB UM KOHCTPYKUUN. HOopmMaTuBHbIA OOKYMEHT.
Hata BBegeHunsa 1997-07-01. 3A0 "UHNNM®", 1997.

7. lMoneson A.A. ABTOMaTM3auusa XonoauIbHbIX YCTAaHOBOK U CUCTEM
KOHOuLMOHMpOBaHus Bo3gyxa. — M: NMpodeccus, 2010.

8. AHtunos A.B., [LOybpoBuH W.A. MoHTax u 3kcnnyaTauusi
XIagoHOBLIX ycTaHOBOK, 2009.

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

10. AHTvnos A.B., Ay6posuH WN.A. [unarHoctmka u pemOHT TOProBou
xornogunbHonm TexHuku, 2008.

11. Kypc nekuun npenogaBaTenemn no cneumanbHOCTHU.

AnekTpoHHble obGpa3soBaTesibHble
pecypcbl

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

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

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

15. N3paTtenbcTtBO «JlaHby, https://e.lanbook.com

16. OnNekTpoHHO-OMBNMoTEYHas cucTeMa «YHUBEPCUTETCKas
OmbnmoTeka oHnanH», https://www.biblioclub.ru

nepI/IO/J,I/I‘-IeCKI/Ie n3gaHua

17. BeCTHUK MexayHapOoAHOW akagemMum Xoroaa;
18. XKypHan «3kcnnyaTtauus MOPCKOro TpaHcrnopTay;
19. XKypHan «Mopckoin ®noty;

20. XKypHan «CtaHgapTbl 1 Ka4eCcTBO».

21. Mopckue Bectn Poccum.
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