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BBepneHue

Pabouen nporpamMmomn npodeCccnoHanbHoro MoAayns no MK.04.01
npesycMOTPEHO NpoBeaeHne NPaKTUYECKNX 3aHATUMN.

Llenbto npoBeaeHUst NpakTUYECKNX 3aHATUN SIBNSAETCA 3akpenneHmne TeopeTndeckmnx
3HaHU N NpuobpeTeHns HeobXoANUMbIX MPaKTUYECKMX HABbIKOB U YMEHUI MO OTAENbHbIM
Temam Kypca.

Hapsagy ¢ coopmMupoBaHMEM YMEHUIN 1 HABbIKOB B NPOLIECCE MNPAKTUYECKUX 3aHATUMN,
obobLatoTcs, CMCTEMATUINPYIOTCS, YrybnsaTCa M KOHKPETU3MPYITCS TeopeTudeckue
3HaHWNA Ha NpaKTUKe, Pas3BMBaOTCA UHTENNEKTyarbHble YMEHUS.

B pesynbTaTe BbLINOMHEHUS MNPAKTUYECKUX 3aHATUA obyyalowmncs AOOSMKEH B
NOfHOW Mepe NN YacTUYHO BNaaeTb:

HaeblKaMu:

H 4.1.01 OCYLLECTBNATb TexHu4yeckoe ncnonb3oBaHue X0no4uIbHO-
BEHTUNSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO34yXa;

H 4.1.02 OCYLLECTBNATb TexHu4yeckoe obcnyxusaHue X0nogusbHoO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34YXa;

H 4.1.03 BegeHnss OOKYMEHTaLMM NO TEXHUYECKOW IKChnyaTaumm XonoawuSibHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLIMOHUPOBAHUSA BO3ayXa;

H 4.1.04 wcnonb3oBaHWa CpeacTB WHOMBUAYaANbHOM 3aWMTbl BO BpeEMS
TEXHUYECKOro UCMONb30BaHMs U 0B6CNYXMBaHUS XONOANITbHO-BEHTUNSALMOHHON TEXHUKN U
CUCTEM KOHOULIMOHNPOBAHNSA BO34YXa;

H 4.2.01 ob6HapyxeHuss HeucnpaBHOM paboTbl XONOAUNbHO-BEHTUMALMOHHOWN
TEXHUKM U CUCTEM KOHAWULMOHMPOBAHUSA BO34yXa M MPUHATUS Mep Onsl YCTpaHeHusa un
npegynpexneHnsa oTkasoB 1 aBapun;

H 4.2.02 NpoBoanTb ANArHOCTUKY XONI0AUMNbHO-BEHTUNSALMOHHON TEXHUKU N CUCTEM
KOHOMLMOHNPOBAHUA BO3OYXa;

H 4.2.03 ob6ecneunBatb 6e3onacHyto paboTy XOnoaunbHO-BEHTUNSILMOHHOWN
TEXHUKN U CUCTEM KOHOULMOHMPOBAHUS BO34yXa;

H 4.3.01 koHTpond, aHanmM3a W ONTMMU3aUUM PEXUMOB paboTbl XONOAUSbHO-
BEHTUNSLUMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO34YXa;

H 4.4.01 yyactua B opraHM3aumm n BbINONHEHUM paboT NO NOArOTOBKE K PEMOHTY
XONOANNbHO-BEHTUNSALMOHHOM TEXHUKN U CUCTEM KOHOMLMOHUPOBAHNSA BO34yXa U CUCTEM

aBTOMaTMU3aLUuu;
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H 4.4.02 y4acTusa B BbINOSTHEHUN PEMOHTHbIX PaboT XONOANNbHO-BEHTUNALMOHHOM
TEXHUKM M CUCTEM KOHOAMUMOHMPOBAHUS BO3gyxa W CUCTEM aBToMaTtTusauum C
npuMeHeHnemM HeobxoanMbIX NPUCNOCOBIEHNIA N NHCTPYMEHTOB;

H 4.5.01 npoBeaeHns NoAroTOBKN K MOHTaXy YCTAaHOBOK M CUCTEM aBTOMaTU3auumm
XOSTOANNBbHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3AYXa;

H 45.02 B opraHM3auuMm n OCYLECTBIIEHNN MOHTaxa YCTAHOBOK M CUCTEM
aBTOMaTM3auumM XONOAUNBbHO-BEHTUNSLUOHHON TEXHUKM U CUCTEM KOHAWLMOHMPOBAHUS
BO34yXa;

H 4.6.01 BbinonHeHMss NyckOHanagouyHbIX paboT nepen BBOAOM B JKCnsyaTauuio
YCTaHOBOK W NMporpaMmMmMpoBaHne CUCTEM aBTOMaTU3aLUMN XOSTIOAUSbHO-BEHTUNSALMOHHOWN
TEXHUKN U CUCTEM KOHOULMOHMPOBAHUS BO34yXa;

H 4.6.02 BbINOMHEHNA NPOrpaMMMPOBAHUS CUCTEM aBTOMAaTM3auUUM XONOLUSBHO-
BEHTUNSLMNOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3AYX;

H 4.7.01 opraHu3aumMm n OCYLLECTBIIEHMS MEPONPUATUMN MO OXpaHe Tpyaa npu
npoBefeHMM MPOLIECCOB MO MOHTaXy, MycKoHanagke, TEeXHUYEeCKOW aKchnyaTtauum u
PEMOHTY XONOANMbHO-BEHTUIALMOHHON TEXHUKN N CUCTEM KOHAULMOHUPOBAHWNS;

YMEHUSIMU:

Y 4.1.01 ocyLlecTBnATbL onepaumm no TEXHUMYECKOMY UCNOSb30BaHUIO XONOAUBHO-
BEHTUNALUNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUS BO34yXa;

Y 4.1.02 ocyLlecTBNATbL onepaumm no TEXHUYECKOMY OBCNYXMBAHUIO XONOAUIBHO-
BEHTUNALNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUSA BO34yXa;

Y 4.1.03 npaBunbHO OQOPMIIATL U BECTU LOOKYMEHTauui Mo TEeXHUYEeCKOn
aKcnnyataumMm XorioAufbHO-BEHTUMALMOHHON TEXHUKM N CUCTEM KOHOMLMOHMPOBAHUSA
BO34yXa;

Y 4.1.04 wucnonb3oBaTb cpeactea  uMHAMBMAYaNbHOM  3alMTbl BO BpeMs
TEXHUYECKOro NCMNOMb30BaHNA 1 06CNY>XMBaHUS XONOANNbHO-BEHTUNALNOHHOW TEXHUKN U
CUCTEM KOHOULMOHUPOBAHWS BO34yXa;

Y 4.2.01 ocywecTBnATL onepauum nNo KOHTPOS0 napaMmeTpoB paboTbl XONOANIbHO-
BEHTUNALNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUSA BO34YXa;

Y 4.2.02 ocywectBnaTb onepaumm no obecnedeHnto ©Ge3onacHon paboThl
XONOAUIbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOULMOHUPOBAHWS BO3OYXa;

Y 4203 onpegenatb NPUYUHbLI  HeucnpaBHoW  paboTbl  XONOAWMBbHO-
BEHTUNSALNOHHOWN TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34yXa;
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Y 4.3.01 KoHTponupoBaTb, aHanuaupoBaTb W OCYLLECTBMATb ONTUMU3AUUIO
PEXUMOB PaboTbl XONOANNBHO-BEHTUASLUMOHHON TEXHUKN U CUCTEM KOHOANLMOHUPOBAHMUS
BO34yXa;

Y 43.02 BblOuMpatb TemnepaTypHbli  pexumbl  paboTbl  XONOAWSBHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO3ayXa;

Y 4.3.03 oueHuBaTb BNUAHWE pasnU4YHbIX akTopoB Ha paboTy XONnoaunbHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO34yXa;

Y 4.4.01 ocywecTBnATb OpraHM3auuio U BbIMOMHEHWEe paboT no noaroToBke K
PEMOHTY XOSIOANSNbHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHOVLMOHMPOBAHUA BO34yXa
N cMCTeM aBToOMaTM3aUuu;

Y 4.4.02 BbINOMHATL Pas3bopKy U COOPKY XONOAUNBHO-BEHTUNALNOHHON TEXHUKU U
CUCTEM KOHOVLMOHNPOBAHNSA BO34yXa;

Y 4.4.03 onpedensaTb M3HOC XOSNOAWUNBbHO-BEHTUNALNOHHOM TEXHUKM U CUCTEM
KOHOMLMOHNPOBAHUSA BO3ayXa U Ha3HayaTb Mepbl NO €ro YCTPaHEHMUIO;

Y 4.4.04 obGecneunBatb ©Oe3onacHyo paboTy MNpu pPemMOHTE XONOoAUIbHO-
BEHTUNALUMOHHOMN TEXHUKM W CUCTEM KOHOMUMOHMPOBAHUS BO3dyxa W MOArOTOBKE K
PEMOHTY;

Y 4.4.05 npaBuibHO MCNOMNb30BaTb NPUCNOCOBNEHNA U NHCTPYMEHT HEOOXOANMBIN
Ana nposefeHus paboT No PEMOHTY XONOAWUSbHO-BEHTUNALMOHHOM TEXHUKM U CUCTEM
KOHONLUNOHNPOBaHMSA BO34yXa;

Y 4.5.01 ocyLiecTBnATb NOArOTOBUTENbHbIE PabOTbl MNPU NOLIOTOBKE K MOHTaXy
YCTAHOBOK M CUCTEM aBTOMaTu3aLMu XONOAWUNbHO-BEHTUNALMOHHOW TEXHUKU U CUCTEM
KOHONLUNOHNPOBaHWSA BO34yXa;

Y 4.5.02 BbinonHATbL TpeboBaHWA npaBui TEXHUKM ©6e30nMacHOCTU U MOXapHOW
6e3onacHOCTM BO BpeMsi OCYLLEeCTBeHUs paboT nNpy NoaroToBKE K MOHTaXy YCTaHOBOK U
cUCTEeM  aBTOMaTM3auMW  XONOAMMbHO-BEHTUMALMOHHOM  TEXHUKM U CUCTEM
KOHOMLUNOHNPOBaHMWSA BO34yXa;

Y 4503 opraHnsoBbiBaTb paboTbl MO MOHTaXy YCTaHOBOK UM  CUCTEM
aBTOMaTU3aUUN XOSNOAUNBHO-BEHTUMNSALMOHHON TEXHUKM W CUCTEM KOHOVULWNOHUPOBAHMS
BO34yXa;

Y 4.5.04 BbINOMHATL paboTbl MO MOHTaXy YCTAaHOBOK M CMCTEM aBTOMaTM3auuu

XONoAUNbHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHONUNOHNPOBAHNA BO3OyXa,
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Y 4.5.05 BbINONHATL TpeboBaHUA npaBun TEXHWKM Ge30macHOCTU WM NOoXKapHOW
6e3onacHOCTM BpeMs OCyLLeCTBreHMs paboT MO YCTAaHOBOK M CUCTEM aBTOMaTusaumm
XOST0ANNBbHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3AYXa;

Y 4.5.06 wncnonb3oBaTb HeoOOXOAUMBbIA MHCTPYMEHT W npucnocobreHvs ans
BbIMNONIHEHUA pPaboT MO MOHTaXy YCTaHOBOK W CUCTEM aBTOMaTM3aUUW XONOLMIbHO-
BEHTUNSLMNOHHOWN TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34yXa;

Y 4.6.01 BbINONHATL NyCKOHanagoyHble paboTbl Nepen BBOLOM B 3KCMfyaTauuto
XOSTI0ANNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHUPOBAHNA BO3A4YXa;

Y 4.6.02 BbINOMHATL NyCKOHanagoyHble paboTbl Nepen BBOLOM B 3KCMfyaTauuto
cucTeM  aBToMaTtusauuM  XOSNIOAWUSIbHO-BEHTUNALUMOHHOM  TEXHUKM U CUCTEM
KOHOMLMOHNPOBAHUSA BO3ayXa;

Y 4.6.03 BbINOMHATbL PErynMpoBKY W HACTPOWKY YCTPOMUCTB W CpPeacTB
aBTOMaTM3auuM  YCTAHOBOK  XOSIOAWSTIbHO-BEHTUNSALMOHHOM  TEXHUMKM U CUCTEM
KOHOMLUMOHNPOBAHUSA BO3ayXa;

Y 4.6.04 BbinonHATbL TpeboBaHWA npaBui TEXHUKM 6e30MacHOCTU U MOXapHOW
f6e3onacHOCTM BpeMs OCYLUEeCTBIIEHMS MNyCKOHanado4HbIX paboT nepen BBOOAOM B
aKcnnyaTauuio XonogurnbHO-BEHTUNAUMOHHON TEXHUKM W CUCTEM KOHAMLMOHMPOBaHUSA
BO3[yXa U CUCTeM aBToMaTtm3auuu,

Y 4.6.05 wncnonb3oBaTb HeOOXOAUMbIA MHCTPYMEHT W npucnocobnexHvs ans
BbIMOSTHEHUS MyCKOHaNagouYHblx paboT nepes BBOAOM B 3KCMfyaTauuto YCTAHOBOK U
aBTOMaTM3auumM XONoAUNbHO-BEHTUNALUOHHON TEXHWKM WU CUCTEM KOHAWLMOHUPOBAaHUSA
BO34yXa;

Y 46.06 nporpammupoBaTb  CUCTEMbl  aBTOMaTU3aUUM  XOJNOOUINbHO-
BEHTUNALNOHHOWN TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUA BO3ayXa;

Y 4.7.01 opraHM3oBbIBaTb U OCYLLECTBNATL MEPONnpuUATUS NO OXpaHe Tpyda npu
npoBefeHnM MpPOLEeCCOB MO MOHTaXy, MycKoHanagke, TeXHUYecCKOW IKcrnyaTtauum u
PEMOHTY XONOANNbHO-BEHTUNALNOHHON TEXHUKN N CUCTEM KOHOULMOHUPOBAHUS.

3HaHUSAMU:

3 4.1.01 yCTPOMCTBO XONOAUNBbHO-BEHTUMNALMOHHOM TEXHUKM WU  CUCTEM
KOHOMLMOHUPOBAHUA BO3ayXa;

3 4.1.02 npuvHUMN OENCTBUS XONMOAUNBbHO-BEHTUMALMOHHON TEXHUKM N CUCTEM
KOHOMLMOHUPOBAHUA BO3ayXa;

3 4.1.03 cBoncTBa xNlagareHToB, XNagoHOCUTENEN N CMa304YHbIX MacerT;
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3 4.1.04 npaBuvna TexHUYECKOM IKcnnyaTaumm XOonoAuibHO-BEHTUMNSALNOHHON
TEXHUKN U CUCTEM KOHONLMOHMPOBAaHUS BO34yXa;

3 4.1.05 pokymMeHTauuss no TEXHUYECKOW aKchnnyataumm  XonogunbHo-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO3ayXa;

3 4.1.06 npaBuna TexHuMkM Ge3onacHOCTU M NoXxapHou Ge3onacHoCcTW, cpeacTsa
MHOVBUOYaNbHOW 3alUUTbI;

3 4.2.01 npaBuna TexXHUKN Be30MacHOCTM 1 NOXapHOW Be30MacHOCTU;

3 4.2.02 npunsHaku HopMaribHOW paboTbl XONOAUSTbHO-BEHTUSSILULMOHHON TEXHUKN Y
CUCTEM KOHOULMOHNPOBAHNA BO3yXa;

3 4.2.03 pguwarHocTuyeckne napameTpbl paboTbl XONOAWNBHO-BEHTUNALNOHHON
TEXHUKN U CUCTEM KOHONLMOHMPOBAHWS BO34yXa;

3 4.2.04 ocHOBHble MeToAbl AWarHOCTUPOBAHUS M KOHTPOMS TEXHUYECKOro
COCTOSIHUSI  XONOAUNbHO-BEHTUNSALMOHHON TEXHUKM WU CUCTEM  KOHAMLMOHUPOBAHMUSA
BO34yXa;

3 4.2.05 npusHakm HemncnpaBHoW paboTbl XONOANITbHO-BEHTUNSALMOHHON TEXHUKN U
CUCTEM KOHOULMOHMPOBAHNA BO3AyXa;

3 4.2.06 mepbl ong yCcTpaHeHust 1 npeaynpexaeHnsa oTkasoB 1 asapun npu pabote
XOSTOANSNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3AYXa;

3 4.3.01 pexumbl paboTbl XONOAWUNbHO-BEHTUMNALMOHHOM TEXHUKM U CUCTEM
KOHOMLUMOHMPOBAHUA BO34yXa B IKCMfyaTauumilo XONoAunbHbIX YCTAHOBOK M UX CUCTEM
aBTOMaTmM3auuu;

3 4.3.02 TemnepaTypHble pexumMbl paboTbl XONOANITbHO-BEHTUIALMOHHOM TEXHUKU
N CUCTEM KOHOULMOHMPOBAHWS BO3AYXa;

3 44.01 OTKasbl  XONOAWUNbHO-BEHTUNALMOHHOW  TEXHUKM U CUCTEM
KOHOMLMOHNPOBAHUSA BO34yXa U CUCTEM aBTOMaTM3aUnu;

3 4.4.02 wmeTogobl NPOrHO3MPOBaHMS OTKa3oB B paboTe  XOonogunbHO-
BEHTUNSAUMOHHON TEXHUKM W CUCTEM  KOHOULMOHMPOBAHWSA BO3dyxXxa W  CUCTEM
aBTOMaTM3auunu;

3 4.4.03 meTogbl OOHapyxeHuUsi OedeKkToB aAeTaneh W y3noB XONO4WIbHO-
BEHTUNSLUMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO34YXa;

3 4.4.04 BuMObl N TEXHONOINMYECKME MpPOLIECCbl PEMOHTA AeTaneh Wu Yy3noBs
XOSTOANNbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOMLMOHUPOBAHNSA BO34yXa U CUCTEM
aBToMaTmsaumu;

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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3 4.4.05 ocHOBHble NMyTM M CpeacTBa YBENUYEHMS Cpoka ChyXObl XONoAUSIbHO-
BEHTUNAUMOHHON TEXHUKM W CUCTEM KOHOULMOHMPOBAHWA BO3dyxXa W  CUCTEM
aBToMaTmsauumu;

3 4.4.06 MHCTPYMEHTBLI U NpUcnocobneHnsa Ansi BbIMOMHEHNA peMOHTa XONO4UMNbHO-
BEHTUNSAUMOHHON TEXHUKW W CUCTEM  KOHOULMOHWPOBAHWA BO3dyxa W CUCTEM
aBToMaTmsaumu,

3 4.4.07 npasuna TexHUkn 6e3onacHOCTU 1 nNoxapobe3onacHoCTH Npu NposeaeHnn
paboT N0 PEMOHTY XONOAUNBbHO-BEHTUSALMOHHON TEXHUKN U CUCTEM KOHAMLIMOHNPOBAHUS
BO34yxa M CUCTeM aBTOMaTM3auuu;

3 4.5.01 Bugbl paboT npu NOArOTOBKE K MOHTaXy YCTAHOBOK W CUCTEM
aBToMaTmM3aumMm XOnoauSibHO-BEHTUNSIUMOHHOM TEXHUKN U CUCTEM KOHOMUMOHMPOBAHUS
BO34yXa;

3 4.5.02 TpeboBaHus npaBusl TEXHUKM BEe30nacHOCTU U noXxapHon 6e3onacHoOCTU
BpeMsi OCYyLLEeCTBMEHUs paboT Mo MOArOTOBKE K MOHTaXy YCTAHOBOK M CUCTEM
aBToMaTmM3aumMm XONnoAuSbHO-BEHTUNSLUMOHHON TEXHUKN U CUCTEM KOHOMUMOHMPOBAHUS
BO34yXa;

3 4.5.03 Bumabl paboT NO MOHTaXy YCTAHOBOK M CUCTEM aBTOMaTM3aUuUn
XOSNTOANNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOAULMOHMPOBAHNA BO3AYXa;

3 4.5.04 TpeboBaHus npaBusl TEXHUKM BE30nNacHOCTU U noXxapHon 6e3onacHOCTU
BpeEMsi OCyLLeCTBIieHMs1 paboT MO MOHTaXy YCTAaHOBOK W CUCTEM aBToMaTmM3auuu
XOSTI0ANNBbHO-BEHTUNSALMOHHOM TEXHUKN U CUCTEM KOHAULMOHMPOBAHNA BO3AYXa;

3 4.5.05 nopsgok MOHTaXa YCTaHOBOK M CUCTEM aBTOMaTU3auMuM XONOoAWUSTbHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OYXa;

3 4.6.01 nyckoHanago4Hble paboTbl Nepea BBOAOM B 3KCMsyaTauuio YCTAaHOBOK U
cucTtem aBToOMaTM3auMM  XONOAUNbHO-BEHTUNSALMOHHOM  TEXHUKK n cuctem
KOHOMLMOHNPOBAHUA BO3OYXa;

3 4.6.02 nopsgok BLINOMHEHUS MyCKOHanNadodHblXx paboT nepeg BBOAOM B
aKcnnyaTaumMio yCTaHOBOK M CUCTEM aBTOMaTU3aUMM  XOJNOAWUITbHO-BEHTUNALMOHHOWN
TEXHUKN U CUCTEM KOHANLMOHMPOBAHMWS BO34yXa;

3 4.6.03 KOHCTPYKUMS M NPUHLMN OENCTBUS YCTPOWUCTB U CPeaCcTB aBTOMaTM3auunm

XONoAUNbHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHONUNOHNPOBAHUA BO34yXa,

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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3 4.6.04 HacTpoeyHble MnapameTpbl YCTPOWCTB W CPeacTB aBToMaTu3auum
YCTaHOBOK W XONOAUNbHO-BEHTUMNSALUMOHHON TEeXHUKM W CUCTEM KOHAMLMOHMPOBAHUS
BO34yXa;

3 4.6.05 npaBuna TexHUKM ©Oe30MacHOCTM W MnoxapHon ©GesonacHoOCTU npwu
BbIMNOSIHEHUM MYCKOHaNaAouHbIX paboT nepen BBOAOM B SKCNSyaTaLUo YCTAaHOBOK CUCTEM
aBTOMaTM3auun XONOAUNBHO-BEHTUNALNOHHON TEXHUKM U CUCTEM KOHAULMOHMPOBAHUS
BO34yXa;

3 4.6.06 anroputmbl paboTbl CUCTEMbI YNpaBfeHWs, aBapUMHOW 3alnTbl U
perynupoBaHus  napameTpoB  XONOAUITbHO-BEHTUNALMOHHON  TEXHUKM U CUCTEM
KOHOMLMOHUPOBAHUS BO3OyXa;

3 4.6.07 nopsagok nporpamMMuMpoBaHuMs CUCTEM aBTOMAaTM3auum XOnoAuSbHO-
BEHTUNSLUMOHHOWN TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OYX;

3 4.7.01 meponpuaTUsa No oxpaHe Tpyaa Npu NpoBeAEeHUN NPOoLEeCcCOB N0 MOHTaxXYy,
nyckoHanagke, TeXHUYECKOW IKcnsyatauum M PemMOHTY XOnoAUSTbHO-BEHTUMSLIMOHHON
TEXHUKN U CUCTEM KOHOULMOHMPOBAHMUSI.

BbinonHeHne 3agaHui Ha MpPaKTUYECKMX 3aHATUAX cnocobcTByeT (hOpPMUPOBAHUIO

y obyvaromxca:

obwux u npogheccuoHasibHbIX KOMIemeHuyul

Kon HanmeHoBaHMe pe3synbTara 06y4eHus

MK 4.1. OpraHun3oBbiBaTb M OCYLLECTBIATb TEXHUYECKYH JKCMIyaTauuio XonogusibHO-BEHTUNALMOHHON

TEXHUKU N CNCTEM KOHOMUMOHNPOBAHNA BO34yXa.

T1K 4.2. MpoBognTb OMarHOCTUKY, OOHapyXuBaTb HEWUCMNpPaBHYK pPaboTy XONoAuNbHO-BEHTUMSILMOHHON

npegynpexaeHns 0TKasoB 1 aBapuii.

TEXHUKN WU CUCTEM KOHOMUMOHMPOBAHUA BO3AyXa, MNpPUHMMATb Mepbl OnA  YCTpaHeHua W«

TK 4.3. BbINONHATL KOHTPOSb, aHanM3 1 ONTUMU3ALNI0 PEXUMOB PaboTbl XONOAUNbHO-BEHTUSILLMOHHOWN

TEXHUKN N CNCTEM KOHONUNOHNPOBAHNA BO34yXa.

lK 4.4. BbimonHaTe  paboTbl MO PEMOHTY  XONOAWIbHO-BEHTUNALUMOHHOA  TEXHWKU U CUCTEM
KOHANUMOHNPOBAHNSA BO3dyXxa.

l1K 4.5. [MpoBoaMTL MNOArOTOBKY, OPraHW3oBbIBaTb WM OCYLIECTBMNATbL MOHTaX YCTAHOBOK W CUCTEM

aBTOMaTM3aunmn XoNnoamnbHO-BEHTUNALUNOHHON TEXHUKU U CUCTEM KOHOMLMOHNPOBAHUA BO34yXa.

TK 4.6. BbINONHATL ~ nNyckoHanagky  XonoAuribHbIX — YCTAHOBOK WM MporpamMupoBaHWe  CUCTEM
aBTOMaTn3auum XonogurbHO-BEHTUNALUMOHHON TEXHWUKN U CUCTEM KOHOMLIMOHMPOBAHUS BO34yXa

T1K 4.7. OpraHn3oBbIBaTb M OCYLLECTBIATE MEPONPUATUS MO OXpaHe TpyAa npu NpOBEAEHUN MPOLLECCOB

BEHTUISILUMOHHON TEXHUKN U CUCTEM KOHOMUWMOHMPOBaHWA BO3gyXa

B pesynbTaTte BbINONMHEHUS NPaKTUYECKUX 3aHSATUIA Y oByyatowmxcs (opMmpyroTCs

cneagywwme nMIMYHOCTHbIE pe3yribTaThbl:

Kod HaumeHogaHue TUYHOCMHBIX Pe3ybmamos

NP 3 Cobniogatowmm HOPMbI npaBonopsaaka, cneayrowmm ngeanam

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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rpaxxgaHckoro obuwlectsa, obecneyeHuss 6e3onacHocTW, npaB M cBobon
rpaxgaH  Poccun.  JlosnbHbIM K yCTaHOBKAM M MPOSIBIIEHUSIM
npeacTaBuTeNen CyoKkynbTyp, OTNIMYAOLLNIA UX OT rPYNn C AECTPYKTUBHBLIM U
JEeBUaHTHbIM noseaeHneM. [leMoHCTpupyoLLniA HenpusiTue "
npeaynpexaaroLLmi coumanbHO OnacHoe NOBEAEHME OKPYKaLMX

ne 13

[OTOBLIM COOTBETCTBOBATb OXMAAHUAM paboTogaTenen: akTUBHbIN,
NPOEKTHO-MbICASALLNNA, aheKkTnBHO B3aUMOAENCTBYIOLLNN n
COTPYAHNYAIOLLNIA C KONNMEKTUBOM, OCO3HaHHO BbIMOSTHAO LM
npogeccuoHanbHble  TpeboBaHWsl,  OTBETCTBEHHbLIA,  MYHKTyarbHbIN,
AVNCUMNNNHMPOBAHHLIN, TpygonobussIn, KPUTUYECKN MbICIIALLUNA,
OEMOHCTPUPYOLWMI NPOdECCUOHANbHYH XXU3HECTOMKOCTb

ne 16

OpreHTUPYOLLMACA B M3MEHSIOLLEMCS pbiHKE TpyAda, rMbKo pearvpyromnm
Ha nosiBieHne HOoBbIX (POpPM TPyOOBOW AEATENbHOCTU, TOTOBbIM K WX
0oCBOEHM0, wusdberarowmn 6e3paboTuubl, MOTUBMPOBAHHLIA K OCBOEHWUIO
YHKUMOHANbHO 6nM3kMX BMOOB NPOdeCCUOHanbHOM OeSATEeNbHOCTH,
nmerwmnx obwme obbekTbl (ycnosuda, uenu) Tpyaa, nMbo MHble CXOXue
XapaKTePUCTUKN

ne 17

CopencTByoWwmn NogaepXXaHuio npectumxka ceBoen npodeccuu, oTpacinm u
obpasoBaresnibHOM opraHM3aumm.

ne 18

an/IHI/IMaPOLLI,I/Iﬁ uenun n 3agayun Hay4YHO-TEXHOJIOTMYECKOIO,
9KOHOMMYECKOIO, l/IHq)OpMaU,I/IOHHOFO N COUUOKYINbTYPHOIro pa3BUTUA
Poccuu, rotoBbiv pa6OTaTb Ha UX OOCTUXEeHne.

ne 21

CamocToaTenbHbIn U OTBETCTBEHHbIA B MNPUHATUN PELUEeHUA BO BCEX
chepax cBoen OesATEenbHOCTWU, FOTOBbIA K WCMOSTHEHUIO Pa3HOObpasHbIX
coumanbHbiX ponen, BocTpeboBaHHbIX OusHecom, obwecTtBoM W
rocygapCcTBoMm

ne 23

Ob6ecneunBatb 6GesonacHble YycnoBus Tpyga B nNpodeccnoHanbHON
OEATENbHOCTH

NnP 26

OddEKTUBHO  B3aMMOLENCTBYHOLWMIA  C  KOMferamu,  PYKOBOACTBOM,
KNMeHTamu, peanuayowmin TakTUKy COTPyAHMYECTBA B KOMaHae

ne 28

[oBpOoCOBECTHLIN, COOTBETCTBYIOLLNA BbICOKMM CTaHAapTamM OU3HEeC-3TUKK
N CNOCOOCTBYIOLWINA paspeLlleHnto SABHbIX W CKPbITbIX  KOHOSIMKTOB
WHTEPECOB, BO3HMKAKOLWMUX B pesynbTarte B3aUMHOIMO BAUSHUS FMYHOW U
npodeccuoHanbHon aeatenbHocTM. OCO3HaKLWNMN OTBETCTBEHHOCTb 3a
nogaepxxaHme MopasnbHO-NCUXONOrMYecKoro KnMmaTta B KONfeKTMBe

ne 29

BoBrneyeHHbIN, cnocobcCTByHOLLMIA NPOLBWXEHMIO NONOXUTENbHOWN
penyTaunm opraHnsaumm

ne 30

CnocobHbI npeobpasoBbiBaTh M OLEHNBATb MHAOPMALIMIO B COOTBETCTBUM
C npocpeccnoHanbHbIMM HOPMaMU U LLIEHHOCTAMU

ne 31

OpraHu3oBbiBaTb COBCTBEHHYIO AeATENbHOCTb, BblIOMpaTh TMNOBbIE METOAbI
U cnocobbl BLINOMIHEHNS MPOdECCUOHanbHbIX 3adad, OueHuBaTb WX
3O PEKTUBHOCTb N KAYECTBO.

ne 32

OcyuwecTBnATb NOUCK M UCNONb30BaHWE WHopMaunn, Heobxogmmon Ans
3P EKTUBHOIO BbINOSTHEHUS npodeccmoHanbHbIX 3agad,
NpogeCccrMoHanbHOro 1 NMIMYHOCTHOIO Pa3BUTUS.

lMepen npoBeaeHMEM NPaKTUYECKNX 3aHATUI oby4atowmecs ob6a3aHbl npopaboTaTb

COOTBeTCTBleLLI,VII7I maTtepuman, YACHUTb Uelnb 3aHATUA, O3HAKOMUTbCA C codepXaHunem un
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nocrnegoBaTenbHOCTbIO €ro MpoBedeHusi, a npenogaBaTesflb MPOBEPUTb UX 3HAHUSA U
rOTOBHOCTb K BbIMOSIHEHMWIO 3aaHuS.

[Mocne kagoro NPakTUYEecKOoro 3aHATUSA MPOBOAMTCSH 3aluuTa, Kak npaBwuiio, Ha
crneyloweM nNpakTU4eckoM 3aHATMM Nepes BbINOfHEHMEM nocneayrowen paboTtbl nnu Ha
YpOKe nepeg n3yvyeHnem crnenyowen TemMbi.

Ha 3awmnte obyyarowmmncs OormkeH 3HaTb TeopUo Mo AaHHOW TeMe, MOSICHUTL, Kak
BbIMNONHANacb pabota B COOTBETCTBUM C OCHOBHbIMM TPeOOBAHMSAMU K 3HAHUSIM W

YMEHUsIM NO JaHHOW Teme paboyern nporpamMmbl.
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lNMepeyeHb NPaKTUYECKUX 3aHATUN

Ne n/n HauMmeHoBaHMe NPakTM4eCKOro 3aHATUs METED
yacoB
1 [MocTpoeHne NpoLeccoB U3MEHEHNSA COCTOSAHUS BO34yXa. 2
2 Onpepenexne BNaxHOCTU BO3AyXa. 2
3 PacuyéTt Ttenno- n BnaroBblAENEHNA B KOHOULMOHMPYEMbIX NMOMELLEHNUSIX B NETHUIA 5
nepvog.
4 PacuyéTt Tenno- 1 BnaroBbiAENEHUN B KOHOAULMOHUPYEMbIX MOMELLEHUSAX B 3UMHUIA >
nepvog.
5 Pac4ét mn nocTtpoeHne npoueccoB 06paboTkym Bo3gyxa B JIETHEM U 3UMHEM 4
pexumax paboTbl npamoTo4Hon CKB.
6 Pacyét n noctpoeHne npoueccoB o0OpaboTkM Bo3gyxa B NETHEM W 3VMHEM 4
pexumax pabotbl CKB ¢ peumnpkynsiume.
Pacyét n noctpoeHne npoueccoB o00OpaboTkM Bo3gyxa B NETHEM U 3VMHEM
pexumax pabotbl CKB ¢ 4BONHON peumpKynsiunen.
8 Onpepgenexue notepb Hanopa B Bo3ayLuHow ceTw. MNogbop BeHTUnATopa. 6
9 Mop6op obopyaoBaHUs Anst CUCTEM KOHAWLIMOHUPOBAHWUS U BEHTUMNSILMK BO3AyXa. 4
Utoro 30
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MNMpakTuyeckoe 3aHaTMe Ne1 NocTpoeHMe npoueccoB NU3MEHEeHUA COCTOSAHUA
BO3AyXxa
Lenb 3aHsmus:
- U3y4uTb gMarpammy BIIaXXHOro BO3ayxa;

- N3YHUTb NOPAAOK NOCTPOEHUA NpoLecCoB N3SMEHEHNUA COCTOAHNA BO3AYX.

@opmupyembie rpogheccuoHasrnbHble komrnemeHyuu: MK 4.1, TK 4.3, T1K 4.6.
@opmupyembie nUYHOCMHbIe pe3ynbmamsl: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas 4acmab:

BnaxHbin BO3ayx npeacrtaBnsieT cobor CMecb CyxOoro BO3gyxa M BOASHbIX MapoB.
Cyxow BO3ayX SIBMISIETCA CMECLIO ra3oB M COAEPXKUT B NpoueHTax no odovemy; 78,1 — asota
(76 % no macce); 20,9 — kucnopoga (23 % no macce) n okono 1 % aproHa, HeoHa, renus u
ap. Obwee 6GapomeTpudeckoe faBreHue Psap BNaXHOro BO3gyxa No 3akoHy [anbToHa
paBHO CyMMe napumanbHblX AaBreHu Cyxoro Bo3ayxa Peyx 1 napa Pr:

Péap = Pcyx + Pn
[na pacyeta napameTpoB COCTOSAHWUS CyXOro BoO3gyxa W napa MoxXeT 6bITb
npuMmeHeHa opmyna Merngeneesa- KnanenpoHa
Pcyx " Veyx = Rcyx T,
Prn-vi=Rn T,
roe V - 1/p - yaenbHbIi 06beM, M3/Kr, Npy COOTBETCTBYHIOLLIEN MMOTHOCTM P, KI/M3; Reyx, R -
rasoBble NOCTOsIHHbIE CyXOro Bo3ayxa u napa, [x/kr K; T - temnepatypa, K.

azoBas nocTtodHHas cyxoro napa Reyx = 287,005 [Dx/kr-K (29,27 «kr-m/kr-rpag),
BoasAHoro napa R» = 461,520 x/kr-K (47,05 kr-m/kr-rpag)

KonnyecTBeHHON XapaKTePUCTUKOW BII@XXHOCTHOIO COCTOSIHUA BO3gyXa siBNsSeTcs
ero BrarocogepXxaHvie, npeacrasngtollee cobon KonMYecTBo napa, cogepxalerocs B 1

Kr CyXOoro Bo3ayxa, Kr/Kr:

d=-Lr

pcyx’
rae Pn, Pcyx - MNMOTHOCTb Mapa U Cyxoro Bo3ayxa, KF/M3
nnn

Py Py
d=0,622 =0,662——
cyx P6ap - Pn
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MNOTHOCTb BMAXHOro BO34yXa C YYETOM €ro BrarocogepXaHusi MoxeT ObiTb
onpegeneHa rno gopmyrne:
Poap * (1 + d)
Porx = 02871+ T * (1 + 1.6078 * d)

Tabnuvua 1. TennoemKoCTb BNaXHOro Bo3ayxa Cen, KK/ (Kr K)

[0) Cen, PV TEMMNepaTtype, °C

-20 -10 0 +10 | +20 |+30 |+40

0,3 (1,005 (1,006 1,007 1,009 1,01 1,019 1,031

0.6 | 1,006 | 1,007 | 1,009 | 1,013 | 1,021 | 1,035 | 1,058

1,0 {1,006 | 1,008 | 1,012 | 1,019 | 1,032 | 1,055 | 1,097

N3 Tabnuubl BUAHO, YTO B UHTepBane oT - 40 go + 60 °C ygenbHyo TennoemkocTb

CyXO0ro Bo3fyxa npu nocTossHHOM [aBfIEHUN MOXHO CYMTaTb MOCTOSIHHOM:
Cen = 1,006 K,D,)K/(KI'K)

Ona avanasoHa TemnepaTyp oT - 50 go + 50°C ymenbHas TennoemkocTb
HaCbILLEHHOro BOASHOMO napa NPUHATO CYUTaTb MOCTOAHHOM U PaBHOW:

cw = 1,86 kx/(kr-K)

OHTanbnusa (TennocoaepxaHue) BraXKHOro Bo3ayxa len — 3TO KONIMYECTBO TENSOThI,
cofepxalleecda BO BMaXHOM BO3gyxe Mpu 3afdaHHbIX Temnepatype W [aBrieHuwu,
OTHeceHHoe K 1 Kr cyxoro Bo3ayxa.

Ana nnanasoHa TemnepaTyp oT - 50 go + 50 °C dhopmyna sHTanbNuu:

in= (1,006 + 1,805d) - t + 25601d =c - t + 2501 d,
roe ¢ = 1,006 + 1,8054, k[x/(kr K) — TennOeMKOCTb BfIaXXHOro Bo3ayxa, OTHECEHHOW K 1 Kr
CYXOW ero 4acTu.

KayecTBeHHON XapaKTepUCTUKOW BIIAXXHOCTHOrO COCTOAHUA BO3gyxa SABNSeTcA
OTHOCMUTENbHAA BNaXXHOCTb BO3ayXxa.

OTHOCKTENBHON BMNAXHOCTBIO BO34yXa Ha3blBaeTCA OTHOLIEHWE napuunanbHOro
AaBrneHns BOAAHOMo napa, cogepiKallerocs BO BriaXHOM BO3ayXe 3a[aHHOro COCTOSHUSA, K
napumnanbHOMY AaBfEHMIO HACbIWEHHOro BOASAHOMO napa npu Ton e TemnepaTtype:

Py
Q =P—* 100%

H

rae Pn - napumansHoe AaBreHne napa npv AaHHOM COCTOSIHUKM BO3dyxa U Temnepatype T;
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Ps - napumansHoe gaBrneHne napa, HacblwaroLwero Bo3ayx npu Tom xe temnepartype T.
PacyeT napameTpoB COCTOsIHMSA BO3Adyxa MO NPUBEAEHHBLIM BbilEe 3aBUCMMOCTAM
TpebyeT HEKOTOPOro BpeMeHU. 3HaunTenbHO Npolle M BGbicTpee napameTpbl COCTOAHMS
BO3yxa HaxogaTcs no gnarpamme BRaXHOro Bo3gyxa i-d, npeanoxeHHom npodeccopom
J1.K. PamauHbiM. Quarpamma BnaxHoro Bo3gyxa i-d npeacTtaBnsieTr cobon rpadunyeckyto
3aBMCMMOCTb OCHOBHbIX MapamMeTpoB COCTOAHWA Bo3ayxat, @, i, Pn, p,dwnvnpu
onpeaeneHHoM AaBneHun Bo3ayxa Pssp. Kpome Toro, Ha guarpamMmmy HaHOCSTCS NIMHUK

YrnoBbIX KOIPPULMEHTOB:

A
£ =—,
Ad

roe Ai — konn4yecTBo Tenna, coobuwaemoro Bo3ayxy, KOX/Kr;
Ad — konn4yecTBO BNarun, coobLiaemMon Bo3ayxy, Kr/Kr.

[dunarpamma BnaxHoro Bo3gyxa i-d NOCTpoeHa B KOCOYroSfibHOW CUCTEME KoopauHaT
c yrnomMm mexay ocamu d u i, paBHbiM 135°. Ha ocu abcumncc oTknagbiBaloTCs BENUYUHDI
Brarocogepxanus d, nsonuHun d = const BepTukanbHbl. Ha ocu opanHaT oTKnaabiBatoTCA
BENMUYNHbI 3HTaNbMUW i, U30NIUHUM | = cONSt HAKNMOHEHbI OT OCW opAuHaT nog Yrriom
135 0C. Pa3HoCTb 3HTanbMNuit onpeaenseTcs Ha BepTUKanbHbIX NMMHUAX. Bce napameTpsi
COCTOSIHMS BO34yXa B Anarpamme i—d OTHOCSTCS K 1 Kr cyxoro Bosayxa.

[wnarpamma i - d npeacraeneHa Ha puc. 1.

B cuctemax KOHOMLMOHWPOBAHUSA MPOUCXOOAT criefyowmne npoueccbl U3MeHeHUs

COCTOAHNA BJTaXXHOIo BO3ayxXa. Harpes, oxnaxgeHme, ocylueHune, yBriaXHeHune.
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lNopsiOok ebinonHeHusi pabomsi:

1. N3yunTb TeopeTU4ecKyto 4acTb.

2. MNocTpouTb NO UCXOAHbIM AaHHbIM (Tabnuua Ne2, Ne3 n Ne4) Ha i-d guarpamme
NpoLecchl HarpeBa, OXNaXXAeHUs, OCYLIEHNSA N YBIIAaXXHEHUSA BNaXXHOro BO3ayxa.

Tabnuua Ne2. icxoaHble AaHHble Ans NOCTPOEHUA Npouecca oxnaxxaeHna n oCyLleHnA.

MocnepHAan tc1, °C ®1, % MpepnocnenHasn tco, °C ©2,%
undcppa undppa
KYPCaHTCKOro KYpPCaHTCKOro

ounera ounera
0 35 80 0 20 40
1 34 75 1 19 35
2 33 70 2 18 30
3 32 65 3 17 25
4 31 60 4 16 15
5 30 55 5 15 40
6 29 80 6 17 45
7 28 75 7 16 50
8 27 70 8 18 35
9 26 65 9 19 30

Tabnuua Ne3. icxogHble AaHHbIe AN NOCTPOEHUS Npouecca Harpesa.

MocnepHsas tc1, °C ¥, % NMpeanocnenHan tc2, °C @2, %
umdpa undpa
KYPCaHTCKOro KypCaHTCKOro

ouneta 6unera
0 -10 80 0 20 10
1 -9 75 1 19 15
2 -8 70 2 18 10
3 -7 65 3 17 15
4 -6 60 4 16 10
5 -5 55 5 15 15
6 -4 80 6 17 10
7 -2 75 7 16 15
8 -1 70 8 18 10
9 0 65 9 19 15

Tabnuua Ne4. NcxogHble gaHHbIe Ansi MOCTPOEHNSA NpoLuecca YBNaXKHEHUS.

NMocnepHsasn tc1, °C @1, % MpeanocnenHns tc2, °C ¥, %
umdpa undpa
KYpPCaHTCKOro KypCaHTCKOro
ounerta 6unerta
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0 35 40 0 20 80
1 34 35 1 19 85
2 33 30 2 18 90
3 32 45 3 17 95
4 31 40 4 16 95
5 30 35 5 15 90
6 29 30 6 17 85
7 28 45 7 16 80
8 27 40 8 18 95
9 26 35 9 19 90

3. Onpegenutb napameTpbl BNaXHOro BO34yxa B Havane WM KOHLUe mnpouecca
00paboTKn BNaxxHOro Bosayxa u 3aHectn ux B Tabnuuy Ne5 .

Tabnuua Ne5. CBogHas Tabnuua napameTpoB COCTOSIHUS BO3ayXa:

MpoLecc oxnaxageHus U OCyLLEHUs

te1, | @1, % | d1, | Pnr, MNa |iq, kKOK/Kr| te2, °C | @45, % do, r/kr | Pn2, MMa | iz, KOX/Kr
°C r/kr

[pouecc HarpeBa
te1, | @1,% | d1, | Pn1, MNa i1, KOX/Kr| tc2, °C | @5, % do, r/kr | Pr2, MMa | iz, kKK/KP
°C r/xr

[Mpouecc yBnaxxHeHus

te1, | @1,% | d1, | Pni, MNa i1, KOX/Kr| tc2, °C | @5, % do, r/kr | Pr2, MMa | iz, kKK/KP
°C r/kr

4. N306pa3nTb nNpouecchl Ha i-d gnarpamme.

CodepxxaHue omyema:

- HAMMEHOBaHNe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUs;

- (bopMUMpyeMble KOMMNETEHLMM U JIMYHOCTHbIE pe3ynbTaThl;

- TeopeTnyeckas YacTb;

- UCXOOHbIE AaHHbIe U i-d gnarpaMmmMa ¢ NOCTPOEHHbLIMU NPOLeccamu;
- Tabnnua ¢ napameTpamMmu BNaKHOro BO3A4yxXa;

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Bonpochki 0nsi camonposepku:
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UTo Takoe OTHOCUTENbHAsA BNAXXHOCTb?
UTto Takoe BnarocogepxxaHve?

YT0 03HauaeT Temnepatypa no MOKpomy TepMomeTpy?

e e

Kak noctpoeHa i-d guarpamma?

MNMpakTnyeckoe 3aHaTMe Ne2 OnpepneneHue BNaXxHoOCTU Bo3ayxa

Llernb 3aHamusi:

- NONYYUTb HaBbIKM paboTbl CO CNPaBOYHON N y4ebHOM NuTepaTypon;

- NpnobpecTn NpakTU4YecKne HaBblkM MO ONpeaeneHnto BIaXXHOCTM BO3AyXa;

@opmupyemsbie ripogheccuoHabHble komrnemeHyuu: MK 4.1, K 4.3, 1K 4.6.

@opmupyembie nUYHOCMHbIe pe3ynbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas 4yacmsb:

TemnepaTypa BO3gyxa nerko M [A0CTaTOMHO TOYHO MOXeT ObITb u3MepeHa
TepMmomMmeTpamu unu tepmonapamu. Onpegenue BNaXXHOCTb BO3ayXa U 3Hasa Temnepartypy,
aHanuMTM4yeckn unu ¢ nomMoubio /-d anarpaMmmbl HaxoOAT BCe OcCTallbHble NapameTpbl
COCTOSHUS BO3ayXxa.

B npaktuke Hambonee LUIMPOKO NPUMEHSAIOTCA cnefyowme MeToabl onpeaerneHuns
BNaXXHOCTM BO34yXa: MCUXPOMETPUYECKUA, METOL TOYKM pPOCbl, FUIPOCKONUYECKUA U
MaccoBbIW, MpUYeM NepPBbIN U3 HAX — CaMblA PACMPOCTPAHEHHbIN.

lMcuxpomeTpuyecknin MeTo[ OCHOBaH Ha UCNoNb3oBaHWM Npubopa, HasbiBaeMoro
NCUXPOMETPOM, KOTOPbIA COCTOUT U3 ABYX PaCMOfIOXeHHbIX psaoM TepmomeTpoB. OauH
U3 TEPMOMETPOB, OObIYHbIN, HA3bIBAETCH CyXMM, U3MeEPAOLWMM TemnepaTypy ¢ Bo3ayxa.
BannoH4nKk C paclmpsoLENCa XUOKOCTbIO APYroro TepmomMeTpa obepThiBalOT NeErkom
TMrPOCKOMMUYECKON TKaHblO, Hanpumep 6aTUCTOM, B BUAE Yexsia, HWKHUIN KOHEL, KOTOPOro
onyckalwT B cocyq ¢ Bogon. Boga no 4exny, kak no utuno, NogHMMaeTcs K 6annoH4Ynky
N MOCTOSIHHO CMayuBaeT ero. JTOT TEPMOMETP Ha3blBaeTCH BNAXHbIM WUAN MOKPbIM U
n3mepsieT TemnepaTtypy Bo3gyxa nNo  MOKpoOMy TepmomeTpy tw<f. YCTpOMCTBO

npocTeunLero ncmxpomeTpa ABrycta nokasaHo Ha puc. 2.
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0

Puc. 2. lNMcuxpomeTp Asrycta: 1 — cyxon TepMoMeETp; 2 — AepeBsiHHas naHenp; 3 —

BIaXHbI (MOKpbIN) TepMOMETP; 4 — Yexon (TKaHb); 5 — cocya ¢ BOOOM.

OcTaHOBUMCH KpaTKO Ha MNOHATUW TemnepaTypbl fy. BO3gyxa MO MOKPOMY
TepmomMeTpy. bannoH4mk aToro TepmomeTpa oOepHYT CMOYEHHON TKaHblo. Ha ncnapexme
BOAbl C TKaHM pacxogyeTcs TennoTta napoobpasoBaHWs, YTO MPUBOLMT K MOHMXEHUIO
TemnepaTypbl BIaXXHOW TKaHW U MOCTENEHHOMY CHWXEHWIO MOKa3aHWin MOKPOro TepMo-
mMeTpa. Bcneacteue obpasylowencss pasHoOCTM TemnepaTyp TennoTa OT OKpyXKaroLero
BO3[yXa HayMHaeT MnocTynaTb K BraXHOW TKaHW. TemnepaTypa MOKpPOro tepmomeTpa
OygeT CHWXaTbCsA OO0 TaKOro 3HayeHus, Npu KOTOPOM KOSMMMYECTBO CKPLITOM TEennoThl,
pacxogyeMon TKaHbl0 Ha uchapeHue, CTaHeT paBHbIM KONMYECTBY SBHOW TenmnoThl,
OTAaBaeMon BO3QYXOM TKaHW. YCTaHOBMBLLEECS 3HadeHue ty (TemnepaTtypbl MOKPOW
TKAHW M CrOS HacCbIWEHHOro BO3yxa OKOSI0 Hee) HasblBalT TemrepaTypor MOKpPOro
TepMoMeTpa AN Bo3Ayxa JaHHOro COCTOAHUS. QTOT NpoLecc TensnosnaroobmeHa mexay
BO34QyXOM W BOAOM, T. €. HacCbleHUs BO3dyxa, cuuTaeTcs agmabaTtnyeckum, Tak Kak
BO34yX M Boga obmMeHMBalTCA BHYTPEHHMM TennomMm 6e3 oTBoda unu nogsoa ero U3BHe
(BHE cucTtembl BO3aQyx-Boaa).

B ycraHoBuBLLUEMCS npouecce agnabaTMyeckoro HacbIWEeHUs 3HTanbnNua Bo3gyxa
He M3MeHSEeTCH, TaK Kak nepexody OT BO3gyxa K BoAe BCMEeACTBME Pa3HOCTU TemnepaTyp
(t—tu) <BHOM (OWYTMMOW) TEennoTbl 9SKBMBANIEHTEH BO3BpaAT CKPbITOM TEnnoThl

(napoobpasoBaHMsa Bnarv, nepexoswen oT BoAbl K BO34QyxXy BCNeACTBME pPasHOCTU
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napuunanbHbiX AaBNEHUA BOASAHbLIX MapoB B HaCbILWEHHOM (Hag NOBEPXHOCTbIO BOAbI) U

HeHacbILWEHHOM (M3MepsieMOM) Bo3ayxe). OTO BUAHO U3 BbIPaXXEHUS AN SHTaNbAUK:
/1=1,0-t+1,89-td + 25004,

B KOTOPOM npu aguabaTtvyeckoM HacbIWeHMM BO3dyxa NepBbin 4neH (sBHOe

TennocoaepxaHue) yMeHbLuaeTcs, a TpeTun (ckpblTas YacTb /) — yBennumeaeTcd. Btopon

YneH 9TOr0  ypaBHEHMSI MpPaKTUYECKM OCTaeTCs  MOCTOSIHHBbIM, Tak Kak C

yMeHbLUeHneM t yBennumsaetcs d.

OpHako, maeanbHbIn agmMabaTMyeckunm nNpouecc BO3MOXeH Tonbko npu fw= 0 °C
(nuHum I = const u tw = const B I-d guarpamme cosnagatoT TonbKo nNpu tw = 0 °C). Mpwn tw >
0 °C oHTanbnMa HacblweHHoro Bosayxa (y GannoHyuka) 6yaeTr Oonblle 3HTanbnuu
HeHacbILWEHHOro Bo3ayxa (Bganu oT 6annoHYMka TepMoMeTpa) Ha BEeNMYUHY TenmoThl
ncnapmsLuencsa soapl 4,19-(dw — d)-tu, rae ds — BNarocogepXaHne HacbILLEHHOro BO3ayxa,
a d — BnarocogepxaHne HeHacblIWeHHOro Bosayxa. M3-3a manoctn BenuuuHbl 4,19-(dw —
d)-tw NPaKTUYECKN STOT NPOLLECC HACbIWEHNA N CYUTAOT aamabaTtuyeckum, a SHTanbnuo
BO3yxa NOCTOAHHOMN.

Taknm o6pa3om, noa TemnepaTtypo MOKPOro TepMOMeTpa crieqyeT MnoHMMaTb
TemnepaTtypy, KOTOpyl MpuvHMMaeT BO3dyX B pesynbTaTe ero aguabaTtndeckoro
HacblweHna (yBnaxHeHus ). PasHOCTb MOKasaHui Cyxoro U MokKporo TepmomeTpoB (t — tw)
Ha3blBaeTCs NCUXPOMETPUYECKOM Pa3HOCTbLIO UKW Aenpeccnein Mokporo TepmomeTpa. OHa
TeMm BonbLue, YeMm cyLue Bo3ayX, T. €. YeM MeHbLLE ero OTHOCUTENbHas BNaXXHOCTb.

Mo TemnepaTtype tBO3gyxa W MNCUXPOMETPUYECKOM pasHOCTU (f—fw) MOXHO
onpenenuTb OTHOCUTESbHYIO BIIAXXHOCTb U OCTarnbHble napameTpbl Bo3ayxa. [Anga 6onee
NpoCTOro onpefeneHns @ COCTaBMAT NCUXpomMeTpudeckne Tabnuvubl, KoTopble
npunararTcs K NCUXpoMeTpamM U UMeKTCH B MHOTOYMCIIEHHOW cneuunanbHOn nutepartype.

HepocTtaTkom ncmxpomeTpa ABrycra SBNAETCH ero CpaBHUTENbHO Manasi TOMHOCTb
M3-3a CYLIEeCTBEHHOrO BUSHUA pPaAVaLMOHHbLIX MPUTOKOB (OT OKpyXawLlen cpeabl u
npegmMeToB) K HesalumeHHoMy npubopy npyv HeAOCTaTOYHOW CKOPOCTM BO3AyXa OKOJI0
GannoHyuka (aABMXKEeHNe co3gaeTcsa TONbKO CBOOOAHON KOHBeKLMEN). [1oaToMy nokasaHus
MOKpPOro TepmMomeTpa t'w 6yayT HeCKONbKO 3aBbllle€Hbl B CPaBHEHUUM C  WUCTUHHOM
Temnepatypown ty. Mo AaHHbIM Kappbe, npu HyneBOoW CKOPOCTU BO3dyxa owwunbka B
onpegeneHum (t — tw) pocturaet 14 %, a npu ckopocTtn Bosayxa 0,8 m/c OHa yMeHbLUaeTcs
00 2 %.
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[na noBbllWEHNsT TOYHOCTU MNOKa3aHWA MOKPOro TepmomeTpa npuberaloT K
NCKYCCTBEHHOMY YBENMYEHUIO CKOPOCTM BO34yxa OKONo 6GannoHYMKOB ncuxpomeTpa U
3almTe ero oT BHELUHMX TENMONpPUTOKOB (TENMoBbIX n3ny4vyeHun). MNMpun ckopocTax Bo3gyxa
okono GannoH4yukoB 1,5...2 M/c owunbka B onpegeneHuun (t— tw) coctaBnaet meHee 1 %.
ObbAacHseTcsa 3TO TeM, YTO NPU NOBbLILWEHHbBIX CKOPOCTAX BO3[4yXa KOHBEKTUMBHbINA MPUTOK
TennoTbl, YpaBHOBELLUMBAKOLLMA NOTEPU TEMMOTbl B CII0€ HACbIWEHHOro BO34yXa OKOSO
lapuka TepMoMeTpa OT UCMapeHusa Briaru, yBenuvymMBaeTCsd WM OTHOCUTENbHOE BrUNAHWE
BHELWHNX (paAuaunoHHbIX) TEensoNpPUTOKOB 3HAYUTENbHO YMeHbllaeTcs. YA0OHbIM U
AOCTaTOMHO TOYHbLIM npubopoM ANA onpefeneHns BRaXHOCTU BO3gyxa CRYXWT
acnmpaumoHHbin  ncuxpomeTp AccmaHa (puc. 3). Oba TepmMomeTpa 3akn4veHbl B
MeTannmyeckme TpyobKW, Yepe3 KOoTopble crneuuanbHbiM BEHTUNIATOPOM C MPYXXUHHBIM
(3aBOOHBIM) UK NEKTPUYECKMM ABUraTesieM, CMOHTUPOBAHHbIM B BEPXHEW YacTu npu-
Oopa, nponyckaeTcs uccriegyembli Bo3gyx co ckopoctbio 2,5...3,0 m/c. [loBepxHOCTb
TpybOK Ana 3awuTbl TEpPMOMETPOB OT TennoBOoro ob6nyvyeHus nonupoBaHa U
HuKenuvposaHa. B ocTanbHOM acnUpauMOHHLIN MCUXPOMETP YCTPOEH TaK Xe, Kak U

ncuxpomeTp ABrycra.

UL

Puc. 3. lNcuxpomeTp AccmaHa.
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CyLecTBYIOT TakKe 3rfeKTpUYeckne MNCUXPOMETPbI, MOCTPOEHHbIE MO MNPUHLMMY
3IeKTPUYECKOr0  MOCTMKa COMPOTUBMNEHUS (CONPOTMBIIEHME MOKPOro TepmomeTpa
MeHbLUE, YeM CyXOro).

CocTosiHMe BO3gyxa no MOKasaHUAM CyXOro M MOKPOro TepMOMETPOB ferko
onpegenutb B /-d agnarpamme (puc. 3). lNycTb nokasaHWe Cyxoro TepMoMeTpa paBHO fa, a
nokasaHue MoKporo TepmomeTpa tu. ECnn Ha guarpamme HaHeceHbl U3oTepMbl ty = const,
TOYKa A, XapakTepusylLulasi COCTOSHWE BO34yXa, U (A HAXOOATCA Ha nepeceyvyeHun
nsotepm ta = const n tw = const. Ecnn xe B /-d guarpamme HeT M30TEPM MO MOKPOMY
TEPMOMETPY, HYXXHO U3 TOYkM K, nepeceyeHns n3otepmsol t = ty C KPMBOM HACbILLEHUS ¢ =
1 nogHATbLCA No nuHuK | = const (6e3 ocobon NOrpeLHOCTU MOXHO cyYuTaTb NUHUK | =
const u tw = const coBnagarLwmnmMm) 4o NnepecedeHns ¢ usoTepmMon fa.

Mpn  nonoxutenbHonM TemnepaTtype BoO3gyxa NCcuxpomeTpbl  paboTalT C
norpeLwHocTblo £1...2 %, npu oTpuuaTenbHON TOYHOCTb MX MOKa3aHUN Pe3ko CHMXKaeTcs
n3-za obpasoBaHus y OanmnoH4YMka MOKPOro TepMOMeTpa KOPOYKM fibAa, BblAeNeHus
TennoTbl 3aTBepaeBaHusa U T. n.; npu t < 0 °C npakTM4eckn MM He NONb3YHTCA.

MeTog TOYKM  pOCbl OCHOBaAH  Ha  WM3MepeHun  TemnepaTtypbl fpoc BO3AYXA,
oxNnaxxgaemoro, HanpumMep, MeTanIM4eckon HEOKUCIISEMON 3epKaribHOM NOBEPXHOCTLIO (B
MOMEHT Hadana BbiNa4eHWa KanenbHOW BRarm Ha 3epkane dQUKCMpyeTcs  ero
TemnepaTtypa).

3Has fpoc M TEMNEPATYPY fa BO34YXA, MOXHO B AuMarpamme, n3obpaxeHHon Ha puc.
4, nogHUMasCb N3 TOYKM B Ha KPMBOW HacbIWeHUs no nuHum d = const oo nsotepmbl fa,

HaWTN TOUKY A UX NepeceYeHmsi, a 3HaumnT, BNaKHOCTb QA U ApYr1ne napaMeTpbl COCTOSIHUS

BO3ayxa.
A
b( > )
la A
g“c

Lt 4&

btpe 8

rr i " -
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Puc. 4. Onpe,u,eneHwe BNa>KHOCTU BO3AyXa NCNXpomMeTpn4eCKkum MeTogom U

MeTOOOM TOYKN POChHI B I-d anarpamme.

MeTog TOYKM poOCbl MeHee TO4YeH, 4em ncuxpomeTtpudeckmn. OpHaKo OH
npumMmeHnm npu Temnepatypax o —70 °C (c norpelwHOCTbO n3mepeHus thoc £0,1 °C).

[(MrpockonuMYecknin MeTod OCHOBaH Ha CMNocOBHOCTM HEKOTOPbLIX MaTepuanos
N3MEHSATb CBOK (PopMy 1 pasmepbl (YOIMHATLCSH — 06e3XMPEHHbIA YernoBeYeckuini Bosoc,
KanpoHoBas HUTb U Ap.), unu cBorcTBa (anektponpoBogumMmocTtb — conb LiCl n gp.) npu
BNUTbIBAHUN Bnarn M3 BO3A4yxa B KONMYECTBE, NPOMOpLMOHANIbHOM €ro OTHOCUTENbHOM
BNnaxHocTu. [loaTomMy, uCnonb3ysa 9TM MaTepuanbl B MeXaHU4eCKMX WU MOCTOBbIX
ANEKTPUYECKNX CXeMax, MOXXHO co3daBaTb NPMOOPbI HEBLICOKOW TOYHOCTM, Ha3blBaeMble
rmrpomeTpamu.

MaccoBbin  (abCOnOTHBLIN)  MeTod Hauboree  TOYEH, HO  TPYAOEMOK U
TpebyeT cneymnanbHOro obopynoBaHus — BEHTUNATOpPA, Braronornotutenen n ap. Bosayx
npogysatoT 4epe3 nornotutenn. OTHecss OObEMHbIN pacxoq Bo3gyxa K Macce
NnorfoweHHoON BCeW Bnarn, onpenendatoT abContoTHYK BMAAXHOCTb Bo3gyxa Yn. [lo
TemnepaType Bo3gyxa U3 Tabnuu HacbIWEHHOro napa HaxogsaT ero MfoTHOCTb Y'n, T. €.

abConTHYH BMAXXHOCTb HACbILLEHHOMO BO3ayxa; Toraa @ = Yn/ Yo

[Nopsi0ok ebinonHeHusi pabomei:

1. I3yu4nTb 1 3aKOHCNEKTUPOBATbL TEOPETUYECKYIO YacCTb.

2. [NponsBecTn namepeHus ncuxpoMeTpom AccmaHa B TpeX Toudkax. Pesynbratbl
namepeHuns 3aHectn B Tabnuuy Ne6.

Tabnuua Ne6. PesynbTaTbl NU3MEpPEHUSI.

Homep tc, °C tw, °C
3amepa
1
2
3
3. C nomowbto |-d guarpammbl onpegenuTb cregyowme napameTtpbl (Tabnuua
Ne7).
Tabnuua Ne7. PesynbTaTtbl 06paboTkM AaHHBIX NU3MEPEHWIA.
Ne n/n ©, % d, r/kr i, KIDK/Kr

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx



http://holod-proekt.com/brendi/bitzer/kompressori-bitzer/vintovie-kompressori-bitzer/polugermetichnie-vintovie-kompressori-bitzer/polugermetichnie-vintovie-kompressori-bitzer-dlya-primeneniya-v-nizkotemperaturnih-sistemah/
http://holod-proekt.com/brendi/bitzer/kompressori-bitzer/porshnevie-kompressori-bitzer/

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

MO- MM.04 BEOEHME NPOLIECCOB MO MOHTAXY, MYCKOHANAIKE,
15.02.06.MOK.04.01.M3 | TEXHAYECKOW SKCMNYATALN M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 25/46
TEXHUKN 1 CUCTEM KOHOMLIMOHNPOBAHUA BO3OYXA

CodepxxaHue omyema:

- HAMMEHOBaHNEe NPaKTUYECKOro 3aHATUS;

- Uernb 3aHATUS;

- hopmmpyemMbie KOMNETEHLNN N INYHOCTHbIE pe3ynbTaThbl;

- TeopeTuyeckas 4acTb;

- pe3ynbTaTbl U3MepeHus 1 i-d guarpamma ¢ NOCTPOEHHbIMWN NPOLIECCAMMU;
- 3Ha4YeHUs onpeaenéHHon BNaXXHOCTN BO3AyXa;

- OTBETbI HAa BOMPOChI 41151 CAaMOMPOBEPKM.

Bonpochk! 05151 caMorpogepKu:

1. lMepeuncnurte cnocobbl onpeaeneHnst BaXXHOCTM Bo3ayxa?

2. [aiiTe onpeneneHne TemnepaTypbl N0 MOKPOMY TEPMOMETPY.

MNMpakTu4yeckoe 3aHATME Ne3 PacuyéTr Tenno- n BNaroBbiaeneHnm B
KOHAULIMOHMPYEMbIX MOMELLEeHMUAX B NNIeTHUN nepuoa

Llenb 3aHsSmus:

- MONYYUTb HaBbIKN paboTbl CO CNPaBOYHON N y4eBHOM NUTepaTypon;

- NpuMobpecTn MNpakTUYecKMe HaBblkM MO pacyeTy Tenso- M BnaroBblAeNeHun B
KOHOMLMOHNPYEMBIX MOMELLEHUAX B TIETHUA NEpuos.

@opmupyembie ripogheccuoHabHble komrnemeHyuu: MK 4.1, K 4.3, 1K 4.6.

@opmupyembie niudHocmHble pesynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas Yacmb:

Cucrtembl KoHaMUMOHUpoBaHMsA Bo3ayxa (CKB) ctanu HeoTbemMnemon COCTaBHOM
4YacTbl 3HepreTMyeckoro obopyaoBaHUA COBPEMEHHbIX cyaoB. B annmapaTtax cuctem
KOMJOPTHOrO KOHAMLMOHMPOBAHMUS MNPOM3BOAUTCA O4YUCTKA BO34yXa OT BpeaHbIX
npumecen u TennoBnaXHOCTHaa obpaboTka BO3gyxa, MNO4AaBaeMoOro B CydoBble
NOMELLEHNA.

PacueTHble napameTpbl BO34YLLHOW Cpeabl B CyAOBbIX NMOMELLEHUSAX NPUHUMAIOT B
COOTBETCTBUM C CaHUTaApPHbIMK NpaBunamun Ans MOPCKMX cyaoB. [ns netHero nepuoga B

XUMbIX MNOMELLEHNAX pPeKoMeHayeTcss npuHumatb Temnepatypy ts= 20..25 °C n
HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx
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MO-

MM.04 BEAEHWE NPOLIECCOB MO MOHTAXY, MYCKOHAINAOKE,
TEXHUYECKOW SKCITYATALUUN N PEMOHTY XOJTIOANNIbHO-BEHTUNALMOHHOM
TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

C. 26/46

BNaxHocTb Qs = 40...70%, B cnyxebHbIX (3HepreTnyeckux) nomeLLeHunsx ts = 25...28 °C u
@s = 40...60%.

Pac4yeTHble napamMeTpbl HApPYyXHOro Bo3ayxa A CKB MOpPCKKMX CydoB NMPUHUMAKOT

B cooTBeTCTBUM ¢ Tabnuuen Ne8.

Tabnuua Ne8. PacyeTHble napameTpbl HapyXHoro Bo3ayxa ana CKB mopckux cyaos.

Ne PanoH nnaBaHna cygHa JleTHu nepuog 3UMHUI nepuog
n/n tun, °C QPhn, % tus, °C D3, %
1 BanTtuickoe mope. 22 60 -23 85
2 bapeHueBo Mope. 15 70 -30 85
3 CeBepHoe Mope. 21 65 -11 85
4 CeBepHbIN MOPCKOW NYTb. 12 80 -40 85
5 YépHoe mope. 29 60 -15 85
6 CpeansemHoe mope. 30 65 -3 70
7 Mops n pavnoH Tuxoro, 35 80 - -
NHguinckoro n  ATnaHTudeckoro
okeaHoB B panoHe oT 30° ¢c. w. go
30° 10. W.
8 Mepcuacknn n OMaHCKUA 3anuBbI. 45 40 - -
9 CeBepHag YacTb AnOHCKOro Mopsi. 25 75 -23 85
10 | Kapnbckoe mope n MekcukaHCKum 38 85 - -
3anuB.
11 KpacHoe mope n AgeHckun 3anus, 40 50 - -
panoH Tuxoro okeaHa (ot 10 go
40° c. w. n ot 3500 120° 3. 4.)
12 | KOxHaa 4actb bepuHroesa mops, 20 80 -20 85
toxkHasa Yactb OXOTCKOro Mops.
13 | CeBepHas Yyactb OXOTCKOro Mops. 15 75 -40 85
Tabnunua Ne9. KomdopTHble ycroBus
Xapakrep JleTHU” nepuop 3nMHUIN nepuog
paboTbl ten,, °C 0, Ven, M/C fes,, °C 0, Ves, M/C
Jlerkas 22-25 30-60 0,2-0,5 20-22 30-60 <0.2
CpegHen 20-23 30-60 0,2-0,5 17-19 30-60 <0.3
TSDKECTU
Tshkenas 18-21 30-60 0,3-0,7 16-18 30-60 <0.3

lMepen pacyéTtom Tenno- BraroBblgeNeHUN B KOHOMUMOHMPYEMOM MMOMELLEHUN

CHayana onpeaensitoT HedoCTallUMe [OaHHble, Takue kak: OObEM MOMELLEHUS U ero

reoMeTpuyeckme xapakTepuCTUKK; NNoLLaab OCTEKNEHNs (NpyU Hanu4MKn); nnowanb Asepu

n 1.4. B gaHHon npaktnyeckon pabote 6yaet Bectucb pacyét CKB ana Gnoka »Xunbix

KakT

O6bemM KOHOMLMOHMPYEMOTO NOMELLEHMS:
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V=v,*n, M
roe: v, - 0GbeM NoMelLeHNsa Ha 0OHOro YernoBeka, M3/yen;
n, - KOMIMYECTBO MIOAEN B NMOMELLEHUM.

Mnowagb nona KaTbl:

roe: h - BbicoTa NOMeLLeHUs, M.

[nuHa KatoTbl:

MoLwHocTb ycTaHOBNEHHOro 060pyA0BaHNS:

Ny = n * F, ., KBT.
rae: n — MOLWHOCTL 06opyaoBaHus Ha 1 M2 nona.
O6was nnowanb CTeH:

Fyrp =2xh* (B +L), M2

lMnowanb ogHoOro unnomMMHaTopa:
dZ
E,,=m=* e M?

Cxema KaroThl:

Kopwngop A

CocepgHsas
KaroTa CocepnHsasa katoTa

L
>—1—
Boagyx 1 3abopTHas Boga

[ns nanbHenwux pacyeToB HEOOXOAMMO paccynTaThb, NNoLWanb CTEH 3a BblYETOM

nnowagn unnloMmHaTopa U asepu (ONs Kaxaon CTOpPOHbI cBeTa), Mnowadb OKOH Ans

KaXkOoWn CTOPOHbI cBeTa W nnowaab ABepu.
Mnowagb asepu:
Fy = hp * bp, M2
MpuHATE paBHbIMKM ha = 1,8,Mmu ba = 1, M.
Mnowagb NOBEPXHOCTU, KOHTAKTUPYIOLLEN C BHELLHEWN Cpeson:
F=hxL, M

lMnowaab NOBEPXHOCTU, KOHTAKTMPYHOLLEn ¢ 3abopTHOM BOLON:
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F, = f, * F/100, M?
Mnowaab NOBEPXHOCTU, KOHTAKTUPYHOLLEN C HAPYXHbIM BO34YXOM:
F, = f, * F/100 — E,,,, M2
Mnowagb nepebopkun, pasgenstoLen KaroTbl C KOPUOOPOM:
F3=h*L— Fy, M?
Mnowagb nepebopok, pasgensowmnx KaTbl:
F,=Fs=h+*B, W
PaccunTtbiBaem TeNNONPUTOKMN.
KoadhdmumneHT Tennonepegadn U3onnMpOBaHHbLIX OFPaXKaeHWUN:
K, = 0,52 + 0,005 * t,,, Br/(M*K)
Tennonputok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLEN C BOOOMN:
Q, = K, * Fy * (t,, + At — t,,), BT
roe t, — Temnepartypa 3abopTHoOM BoAbl (NPUHMMaETCs Ha ABa rpagyca Huxe
TemnepaTtypbl HapyXHoro Bo3gyxa). At — pobaBodHass pasHOCTb TemnepaTtyp W
npuHMMaeTcs pasHoun At = 15 ... 20, °C.
Tennonputok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLEN C BO3AYXOM:
Q2 = Kys * F * (tun — o), BT
Tennonputok Yepes nepebopkn, pasgensoLllen KalTbl C KOPUgOPOM:
Q3 = Kyz * F3 * (tc — tg,), BT
roe t, — Temnepartypa Bo3ayxa B KOpuaope v NpUHUMaeTcs paBHon t, = t,, + 5, °C.
Tennonputok Yyepes NNNIMUHaTop:
Qua = Kiun * Fun * (tun — ton), BT
roe K,, — KoOadduuneHT Tennonepedayn 4vepes octekneHue (NPUHSATb paBHbIM
0,424 BT/(M?K)).
Tennonputok 4epes nepebopkn, pasgendalwmx KawTbl (MpU  YCNOBWUW, 4TO
3afaHHasa TemnepaTtypa BO BCeX KaloTax 0OguUHaKoBas):
Qs = Qs = Kyg * Fy x (ts, — t,) = 0, BT
Tennonputok Yyepes nanyoy:
Q¢ = K5 * By * (t, + At — t,,) =0, BT
Tennonputok Yepes NOABOSOK:
Q7 = Kus * Fron * (tun — ten) = 0, BT
BenuunHa HanpskeHust COnNHEYHOW paguauuu onpegensieTcs B 3aBUCMMOCTU OT

reorpadpuyeckorM  WMpOTbl Y. Tennonputok OT COMHEYHOW paguaumm  TpygHo
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YUYnTbIBAEMbIN M3-32 BO3MOXXHOIO MOCTOSIHHOTO M3MEHEHUs MomnoxeHus cyaHa. Moatomy
pacyéT BeéM AN MaKCUMarbHOMO 3HAYeHWs TEennonpuToKa CO CTOPOHbLI BOCTOKA MMM
3anaga. BennmunHa HanpskeHUs ConHeYHoN paavaumi:

J = 4,65 % + 279, BT/Mm?

TeI'IJ'IOI'IpMTOK OT COSIHEYHOW paanaunn:

_ Kun . 3 _ 0424
Qpaa - a_H * FCT *]H *Eper = 20

x F o+ ], 0,64, BT
TennonpuTok OT CONHEYHOW paamauum Yepes3 OCTekneHwe. YaernbHble TennoBble
MOTOKWN OT COMNMHEYHOW pagnaunm:
Goer = 0,8 x P + 117 B1/Mm?
Qpagnn = Kun * Fan * Qocr * 1,15, BT.

TennosblaeneHus oT noaen:.

QJI = qJI * nJI
q, =174 — 1,16 = t,,, BT/yen — TennosbigeneHne oT OAHOrO YesioBeka nNpu nérkowm
paborTe.
q, = 2268—-1,16 xt,,, BT/den — TennoBblgeneHne OT OOHOrO 4YeroBeka npwu

paboTe cpeaHen TSXeCTu.
q, = 290, BT/4en — TennoBblgeneHme oT 0QHOro YerioBeka npu Tskenom pabore
Tennonputok oT MEXaHN3MOB:
Quex = 1000 * Nog * 1hy *1p, 1Pz * 1,
roe: Y, = 0,8 - KO3 PULUMEHT NCMONb30BaHNA YCTAHOBOYHOW MOLLIHOCTH
Y, = 0,7 — K03(pPMUMEHT 3arpy3kn (OTHOLLEHMSA cpeaHero NnoTpebneHns MOLWHOCTH
K MakcMmarnbHOMy)
Y5 = 0,7 - k03pPULUMEHT OAHOBPEMEHHOM PaboTbl MEXAHN3MOB
Y, =09 — KOI(PPUUMEHT, YUUTbLIBAKOLLUMA  MaKCUMarbHYKD  aCcCUMUNALUIO
BblAenALLEerocs Tenna Bo3gyxom
Tennonputok oT ocBeTUTESNbHbIX NPMOOPOB:
QOCB = qOCB * Fnona’ BT
roe: qo.e = 4,5 BT/M? — Hopma ocBelleHHocT! 1 M2 nona.
OO6Luee KonMYecTBO Tenna, NOCTYNatoLLEro B KatoTy:
20, =01+ Q;+Q3+ Q4+ Qs+ Qs+ Q7 + Quy + Qpag + Cpagun T @n + Quex + Qocs»
BT

OO6Lee KonmMyecTBO Tenna, NoCTynaroLero B 610K KatoT:
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Qoo = Nk * % Qy, BT
Pac4éTt BnaroebigeneHnn B KOHANLMOHMPYEMBbIX KatoTax.
BnaroBblgeneHue oT niogen:
VVJI = wJI * nJI
w, =2,22% 107 xt,, — 2,36 * 107>, kr/c.4en — KONMWYECTBO Bnaru, Bbloensemoe
OZHNM YerioBEKOM MNpu paboTE NErKon TAXKECTHU.
w, =2,08%107% xt,, —6,94* 1077, Kr/c.4en — KONMMYECTBO Bnaru, BblAensiemoe
OAHWNM YerioBeKOM MNpu paboTe cpefHemn TSHKeCTH.
w, = 3,06+ 107 xt,, + 556« 107%, kr/c.yen — KonM4ecTBO Bnaru, Bblaensemoe
OZHWNM YerioBEKOM MNpu TSHKENon paboTe.
BnaroBbliaeneHuns nogen n 6yayT ABNATbCS CYMMapHbIMU BriaroBblaeneHnsamu.
B pesynbTaTe TENNOBMaXHOCTHOrO pacyeTa KOHAMLMOHUPYEMOrO MNOMELLEHUS

onpegenaem yrn03017| KoadppunuMEHT Jlyda npouecca and neTtHero pexmma

1073
€, = ZQ# k[pK/Kr.BNAMU.

lNopsidok ebirnonHeHUsi pabomai:

1. A3yunTb 1 3aKOHCMNEKTUPOBATbL TEOPETUYECKYIO YacTb.

2. BblbpaTb KOMOpPTHbIE YCROBUS WU NPOU3BECTU PACYET TEMONPUTOKOB U
BraroBblaeneHnn B netHem pexume pabotbl CKB. VicxoaHble AaHHbIe AN pacyéTa B3ATb
n3 Tabnuu Ne10 n Ne11. Mo mcxoaHbIM AaHHbIM M Tabnuubl Ne8 onpenoenuTb panoH
nraBaHus.

Tabnuua Ne10. MicxogHble gaHHble A4S NOCTPOEHUSA NpoLecca Harpesa.

MocnepHsn tun, °C P % n, n, KBT/m? Nk

umdpa
KYPCaHTCKOro

ounera

0 22 60 1 0,1 4

1 15 70 2 0,09 6

2 21 65 3 0,2 8

3 12 80 4 0,15 4

4 29 60 4 0,2 6

5 30 65 3 0,08 8

6 35 80 2 0,13 4

7 45 40 1 0,11 6

8 25 75 1 0,14 8

9 38 85 2 0,07 4

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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Tabnuua Ne11. cxogHble gaHHble AN NOCTPOEHUs Npouecca Harpesa.

MpepnocnepnHan d, mm B, m h, m fw> % XapakTtep
undpa paboTbl
KYPCaHTCKOro

ounerta
0 250 4 2,5 70 J1érkmnn
1 200 4.5 2,2 65 Cp. TshkecTn
2 300 3,5 2,3 50 J1érkun
3 250 3,75 2,1 55 Cp. TshkecTn
4 200 4,25 2,4 45 JNérkun
5 300 4 2,0 40 Cp. TsKecTn
6 250 3,5 2.1 42 J1érknn
7 200 3,75 2,2 47 Cp. TsKecTn
8 300 4,25 2,3 52 J1érkmnn
9 250 45 2,4 60 Cp. TsKecTn

CodepxxaHue omyema:

- HAMMEeHOBaHMe NPaKTUYECKOro 3aHATUS;

- Uenb 3aHATUS;

- hopmmpyemMbie KOMNETEHLNN N NINYHOCTHbIE pe3ynbTaThbl;

- TeopeTmyeckas 4acrTb;

- UCXOOHble pOaHHble W i-d agmarpaMma € MOCTPOEHHbIMU  TOYKaMMU,
XapaKTepuU3yLMMM COCTOSIHNE HAPY>KHOTO N BHYTPEHHEro BO3ayXa;

- pac4éT TennonpUTOKOB 1 BriaroBblAeneHni ans neTHero pexmnma;

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Boripocbi 0151 caMornposepKu:
1. Urto Takoe yrnoson kK03 PULMEHT nyya npouecca?

2. Kak BnusieT xapaktep paboTbl Ha TEMNMO- 1 BNnaroBblaeneHma?

MpakTnyeckoe 3aHATMEe Ne4 PacuyéT Tenno- u BnaroBbigeneHnm B
KOHOULIMOHMPYEMbIX MOMELLEeHNAX B 3MMHUIA nepuoa

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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Lenb 3aHsmusi:

- NONYYnTb HaBblkK PpaboTbl CO CNPaBOYHON N y4ebHON NuTepaTypon;

- NPUOBpPECTM NpPaKTUYECKME HABbIKM MO pacyeTy OAHOCTYNEeH4YaToOn XONOAWSIbHOM
MaLUWHbI U OnpeaeneHno NapamMeTpoB TOYEK LNKNA;

@opmupyemsbie ripogheccuoHarbHble komrnemeHyuu: MK 4.1, K 4.3, 1K 4.6.

@opmupyembie nUYHOCMHbIe pe3ynbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas 4acmab:

Pacuyét Tenno n BNaronpuToKkOB B 3MMHEM pPeXxume SBMsSeTCcs NPOAOSHKEHMEM
npakTudeckon pabotbl Ne3. Hegoctawwme aaHHble DepyTcs n3 npeabiayLimx pacyeéTos.
[anee pacyéT BegETCA NO yKa3aHHbLIM HXKe hopmMynam.

KoathdpuumeHT Tennonepenavyn M30fIMPOBaAHHLIX OrpaXgeHum:

K, = 0,52 + 0,005 * t,;, Br/(M*K)

Tennonputok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLEN C BOOOMN:

Q, = K, * F; * (t, + At — t,;), BT

roe t, — TemnepaTtypa 3abopTHOW BoAbl (NPUHMMAaETCS Ha [[Ba rpagyca Huxe
TemnepaTypbl HapyXHoro Bo3gyxa). At — pgobaBoyHas pasHOCTb Temnepatyp W
npuHMMaeTcs pasHon At = 15 ... 20, °C.

TennonpuTok Yepesa NOBEPXHOCTb, KOHTAKTUPYHOLLLEN C BO3QYXOM:

Q2 = Kyz * F * (tys — tgs), BT
Tennonputok Yyepes nepebopku, pasgenstoLlen KatoTbl C KOPUAOPOM:
Q3 = Kyg * F3 % (t — t3), BT
roe t, — TemnepaTypa Bo3gyxa B Kopugope v npuHMMmaeTcs paBHon t, = t,, + 5, °C.
TennonpuTok Yyepes UNMUHATOP:
Qun = Kun * Fap * (tys — tea), BT

roe K,, — KoadbdumumeHT Tennonepenadnm 4epes OCTEKNeHue (MPUHATb paBHbIM
0,424 B1/(M?>K)).

Tennonputok 4epe3 nepebopkn, pasgenawwmx KakoTbl (NpU YCroBMU, 4TO
3aaHHasa Temnepartypa BO BCEX KaloTax OanHaKoBasi):

Qs = Qs = Kyg * Fy x (tys — t5) = 0, BT

Tennonputok yepes nanyby:

Q¢ = K5 * Eyop * (t, + At — t,,) =0, BT

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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TennonpuTok Yepes noaBosiokK:
Q7 = Kys * Fyon * (tHS - tBB) =0, Br
TennoBblaeneHust oT NoAewn:
Qn = qn * 1y
q, =174 — 1,16 * t,,, BT/uen — TennosbigeneHne oT O4HOro YernoBeka Mnpu Nerkoun
paborTe.
q, = 226,8 — 1,16 * t,,, BT/4en — TennoBblaeneHne ot 0gHOro Yesnoseka npu paborte
cpeaHen TsHKecTu.
q, = 290, B1/4en — TennoBblgeneHme OT OQHOro YesrioBeka npu Tskenom pabore
TennonpuTok OT MEXaHU3MOB:
Quex = 1000 * Nog * Py * Py *1P3 x 1,
roe: Y, = 0,8 - KO3 PMLUMEHT NCMONb30BaHNA YCTAHOBOYHOW MOLLIHOCTH
Y, = 0,7 — kKO3DPULMEHT 3arpy3kn (OTHOLLEHUS cpeaHero noTpebneHns MOLLHOCTH
K MakcMmarbHOMy)
Y3 = 0,7 - k0apPUUMEHT OAHOBPEMEHHOM PaboTbl MEXAHN3MOB
=09 — KO3 PUUMEHT, Yy4YMTbIBAOWMA  MaKCUMasibHYHO  aCCUMUIISALNIO
BblOENSoLLErocs Tenna BO34yxXom
TennonpuTok OT OCBETUTENbHbIX NPUOOPOB:
QOCB = QOCB * Fnona! BT
rae: qo.e = 4,5 BT/M? — Hopma ocBelleHHocT 1 M2 nona.
OO6Lee KonMyecTBo Tenna, NOCTyNatoLLEro B KatoTy:
20;=01+0Q;+ Q3+ Q4+ Qs+ Qs + Q7 + Quy + @y + Quex + Qocs, BT
O6Luee KonmyecTBo Tenna, NocTynaroLero B 610K KatoT:
Qosm, = T * 2. Qs, BT
Pac4yéT BnaroBblgeneHn B KOHOULNOHUPYEMBbIX KatoTax.
BnarosbigeneHue ot nogewn:
W.II3 = w}l * n.}l

w, =2,22%107% xt,, — 2,36 x 107>, «Kr/c.4yen

KONMMYecTBO Braru, Bblaensemoe
OAHNM YEerIOBEKOM MNpu paboTE NErKOM TAXKECTMW.

w, =2,08%10"®*t,, —694 %1077, kr/c.yen

KONMMYecTBO Bnaru, Bblaensemoe
OOHVM YerioBEKOM Npu paboTe cpeaHel THKECTH.

w, = 3,06+ 107° xt,, + 556 x107%, «kr/c.4yen

Koninm4yecTtBO BIarn, Bbloendaemoe

OLHMM YerioBEKOM Npw TsHKENon pabore.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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BnarosbigeneHuna nogemn un 6y,£l,yT ABITATbCA CyMMapHbIMU BliaroBbliaeneHnAaAmMn.
B pesylfibTate TeNNOBITaXXHOCTHOINO pacydeta KOHAMUMOHUPYEMOro nomMeleHund

onpegendaem yFﬂOBOVI KOS(b(bI/IU,I/IeHT Jlyda npouecca and neTtHero pexmmMma

1073
£, = ZQ;;T k[x/kr.Bnaru.

[NopsiOok ebinonHeHus pabomai:

1. A3yunTb 1 3aKOHCNEKTUPOBATbL TEOPETUYECKYIO HYacTb.

2. BbibpaTb KOMOpPTHbIE YCMOBUS W MNPOU3BECTU PAaCYET TEMNONPUTOKOB U
BriaroBblaeneHnn B 3uMHeM pexume pabotel CKB. icxogHble gaHHble Anst pacyéTta B3sATb
n3 Tabnuu Ne10 n Ne11. o mcxogHbiM AaHHbIM KM Tabnuubl Ne8 onpenenuTb panoH

nnaBaHuA U napamMeTpbl HAPY>XXHOIo Bo3ayxa.

CodepxxaHue omyema:

- HAaMMeHOBaHMe NPaKTUYECKOro 3aHATUS;

- Uenb 3aHATuUS;

- hopmmpyemMbie KOMNETEHLNN N NINYHOCTHbIE pe3ynbTaThbl;

- TeopeTmyeckas 4acrTb;

- UCXOOHble [pJaHHble u i-d agmarpamMma € MOCTPOEHHLIMU  TOYKaMM,
XapaKTepU3yLWMMM COCTOSIHNE HAPY>KHOTO N BHYTPEHHEro BO34yXa;

- pac4éT TEennonpPUTOKOB M BriaroBblaeneHni ansa 3MMHEro pexmnma;

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Boripocbi 05151 caMornposepKu:
1. Kakon obpaboTke BO3ayx nogsepraeTcs B 3MMHeEM pexume paboTtsl CKB?

2. Kakon obpaboTke BO3oyx noaBepraeTcs B IeTHEM pexume paboTtbl CKB?

MpakTnyeckoe 3aHaTMe Ne5 PacyéT u noctpoeHune npoueccoB o6paboTkm Bo3ayxa B
NeTHEM U 3MMHeM peXxumax pabotbl npsamoToyHon CKB

Llenb 3aHsSmus:

- NpMobpecTn NpakTUYECKME HaBblKM MO pacHeTy U MOCTPOEHMIO MNPOLIECCOB
0b6paboTkn Bo3ayxa B JIETHEM U 3UMHEM pexnmax paboTbl npsamoTovHon CKB;

@opmupyemeie ripogheccuoHasrbHble komrnemeHyuu: K 4.1, TIK 4.2, TIK 4.3, TIK
4.4, 1K 4.5, TIK 4.6.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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@opmupyembie nUYHOCMHbIe pe3ynbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckasi Hacmab:

Pacyét u nocTtpoeHue npoueccoB 06paboTkm BO3gyxa B JleTHEM U 3UMHEM
pexumax paboTtbl npamotoyHon CKB ocyuiectBnsietca Ha 6ase gaHHbIX, MOMyYeHHbIX B
npakTudecknx pabotax Ne3 n Ne4.

Mepen Havanom pacd4€ta M NOCTPOEHUA npoueccoB o0bpaboTknm Bo3gyxa
Heobxo4MMOo M300pas3nTb NpUHUMAMAanNbHYK cxeMy npsmotovHon CKB.

n /J

B roHO. [Tomelw.

K2 KO K1

[anee npuctynaem K pacyé€Ty 1 NOCTPOEHMUIO Ha i-d-guarpamme.

1). MNMocTtpoeHne npouecca o6paboOTKM BO3ayxa B JIeTHEM pexume AnNA
npsamoTo4yHon CKB.

HaHocum Ha guarpammy Toukm B n H. U3 Toukn B npoBogum nyd npouecca En oo
nepecevyeHns ¢ nsotepmon te— tn<s, °C. MNMonyyaem To4ky 1. No nuHUM dn=const HaHOCKM
Touky IT (tn— tn’ =1%£2, °C). N3 Toukm 1 no nuHMmM dn=const npoBogMM nNpsIMyt0 OO
nepeceyeHns ¢ nuHnen ¢ =0.95. MNMonyyaem Touky O. Yepes Toukn H n O nposogmm
npsiMyto.

MoTpebHoOe KONNMYECTBO BEHTUMSALMOHHOIO BO3ayXa, Kr/c:

A
dB_dH

Bbibupaem Tunosyko cekumio n3 Tabnuubl Ne12 ¢ pacxogom Boagyxa LOnH, kr/c.

Ly = x103

YTo4uHAeM nosioxeHue Toukn I Ha gnarpamme:

A
Lo

d,=d, — * 103

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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CoeguHsem ToukM H n O 1 BeOéM NPAMYKO NUHUIO OO NepecevyeHns C KpuBOW
¢=100% wun nonyyaem Touky W u onpegendemMm cpegHiO Temnepatypy BoAbl,
pa3bpbli3rnBaemon B kamepe opoweHuns: tw=8,5 °C.

TennoBasi Harpy3ka Ha kKamepy opoLlueHus, KBT:
Qo = Lo(iy — ip)
TennoBasi Harpyska Ha kanopudep BTOporo nogorpesa, kBT:
Qw2 = Lo(in’ — io)

Ecnn nuHua HO He nepecekaeT kpusyto ¢=100%, To HeobGxogMmo noakntovaTb
Kanopudep nepsoro nogorpesa. Torga u3 TouykM H no nuHum d, = const NpoBOAUM
NPSIMYI0 MUHUIO A0 Takol Toudkm H npu koTopoin npsmas H O GyaeTt nepecekatb KPUBYHO
©=100%.

2). MNocTpoeHmne npouecca ob6bpaboTKM Bo3ayxa B 3MMHEM pexume Anq
npamoToyHon CKB.
HaHocum Toukm B un H. Yepes Touky B npoBoamm nyd npouecca E3 o

nepeceveHuns ¢ dn=const:

LW
Lo

d,=d, — *103

Mony4aem Touky l. Ha nepeceyeHnn nuHum dn=const n kpmeon ¢ = 0.95 Haxoonm

Touky O. Yepes Touky O npoBoaAnM NMHMIO i0=const 0O nepeceyeHunst ¢ NuHMen du=const,
nposeaeHHOM Yepes Touky H. MNonyyaem Touky K.
TennoBas Harpyska Ha Kanopudep nepBoro nogorpesa, kKBT:
Qw1 = Lo(ix — i)
Tennosas Harpyska Ha Kanopudep BToporo nogorpesa, KBT:
QKZ = Lo(in - io)

Tabnuua Ne12 [JaHHble N0 NPON3BOAUTENTBHOCTU TUMOBBLIX CEKLIUN.

Ne TunoBasa cekums HomuHanbHasa Npon3BoaANTENBHOCTb, Kr/C
n/n

1 Ko 10 3,333

2 Ko 20 6,667

3 Kt 30 10,000

4 Kt 40 13,333

5 Kt 60 20,000

6 Kt 80 26,667

7 Kt 120 40,000

8 KT 160 53,333

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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9 Kt 200 66,667
10 Kt 250 83,333

CodepxxaHue omyema:

- HAaMMeHOBaHMEe NPaKTUYECKOro 3aHATUS;

- Uernb 3aHATUS;

- hopmmpyemMbie KOMNETEHLNN N INYHOCTHbIE pe3ynbTaThbl;
- TeopeTuyeckas 4acTb;

- pacyéThbl 1 i-d gnarpamma ¢ NOCTPOEHHbLIMU NpoLeccamMu;

- OTBeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Boripocbi 05151 caMornposepKu:
1. Y70 03HauvaeT yrnoson KoadurUNEHT fyda npouecca?
2. YT0 Takoe TemnepaTypa no MOKPOMYy TepMOMETPY?

3. Kak nsobpaxxaetca npouecc yBnaxHeHus Ha i-d gnarpamme?

MpakTnyeckoe 3aHaTMe Ne 6. PacuyéT n noctpoeHue npoueccoB o6paboTkn Bo3agyxa

B JIeTHEM U 3MMHeM pexumax pabotbl CKB ¢ peumpkynsiumen

Llenb 3aHsSmus:

- NpMobpecTn NpakTUYECKMEe HaBblKM MO pacyeTy U MOCTPOEHMIO MNPOLIECCOB
006paboTkn Bo3ayxa B JIETHEM U 3UMHEM pexmnmax paboTbl CKB ¢ peunpkynsumen;

@opmupyembie npogheccuoHarnbHble KomrnemeHuyuu: K 4.1, TIK 4.2, TIK 4.3, 1K
4.4, TIK 4.5, TIK 4.6.

@opmupyembie niudHocmHble pesyrbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas Yacmb:

PacuyéTt mn nocTtpoeHne npoueccoB o6paboTkm Bo3dyxa B JETHEM U 3UMHEM
pexnmax pabotel CKB ¢ peumpKynsaumnen ocyecTBnseTcs Ha 6a3e gaHHbIX, NOMy4YeHHbIX
B nNpakTnyecknx pabotax Ne3 n Ne4.

Mepen Hayanom pac4éTa WM MNOCTPOEHMS MpoueccoB o06paboTknm Bo3ayxa

HeobxoaMmo n306pas3nTb NpMHUMNMAnNbHYK cxemy npsmoTtovHon CKB.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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n ’_.»—""

B rona. Nomew,

Lp

1). NMocTpoeHue npouecca o6paboTkn Bo3ayxa B netHem pexume ansa CKB c

OAHOW peunpKynsauuen.

HaHocum Ha guarpammy Toukn B n H. 13 Toukn B npoBogum nydy npouecca En go
nepecevyeHns ¢ nsotepmon te— tn<s, °C. MNMonyyaem To4ky 1. No nuHUM dn=const HaHOCKM
Touky [T (tn— tn’ =12, °C). U3 Toukm 1 no nuHum dn=const npoBoauM nNpAMYy0 A0
nepecevyeHns ¢ nuHmnen ¢ = 0.95. MNMony4vaem To4ky O.

|_|0Tpe6HOG KONnM4yecTBO BEHTUINALMNOHHOIO BO3ayxa, Kr/c:

Lo = 2% 4 103, krlc

" dy—dy
Bbibupaem Tunosyto cekumo no tabnuue Ne12 c pacxogom Bosgyxa LOnH, kr/c.
YTo4HsiEM NonoxeHue Touku I Ha guarpamme:
A
L

0

d,=d, — *103

CoeguHsiem Toukm B' m H. JluHma B'H — npouecc cMelleHUss HapyXHOro wu
peumpKynaumMoHHoro Bosayxa. Haxoamnm otpesok CH, koTopbin coctaBnsieT 1/3 ot B'H.
Monyyaem cpefHo TemnepaTypy BOAbl, pa3bpbi3rMBaemMon B KaMepe OpOLLEHUS:
tw=9,°C.
TennoBas Harpyska Ha Kamepy opoLueHus, KBT:
Quo = Lo(ic — i) KBT
TennoBas Harpyska Ha Kanopudep BToporo nogorpesa, KBT:
Qia = Lo (i — i) KBT

2). NMocTpoeHue npouecca o6paboTkn Bo3gyxa B 3uMHeM pexume ansa CKB c
OQHOMN peunpKynsaumen.
HaHocum Toukm B wm H. Yepes Touky B npoBogum nyd npouecca E3 po

nepeceyeHna c dn=const:

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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d,=d, — % * 103 r/kr.cyx.Bo3g
0
Monyyaem Touky . Ha nepeceyeHumn nuHum dn=const n kpuBon ¢ =0.95 Haxogum

Touky O. CoeguHsiem Toukn B n H. JluHna BH — aTo npouecc cmelueHns HapyXHoro L, n
PeLMpKyNsAUMOHHOro L, Bo3ayxa.
OtknagbiBaem otpe3ok CB Ha nuHum HB ot Toukm B, pasHbin 2/3 HB. lNonyyaem
Touky C’. Hepes Toukn B n C' npoBoauMm nnHUIO o npecedeHus ¢ dH=const. Nonyyaem
Touky K'.
TennoBasi Harpy3ka Ha Kanopudep nepsoro nogorpesa, kBT:
Qi1 = Ly (i — i) kBT
TennoBasi Harpy3ka Ha kanopudep BTOporo nogorpesa, kBT:
Q2 = Lo(iy — i,)KBT
Ecnn nuHua HB nepecekaeT nMHMIO ¢ =1, TO NOAMELUMBAHME PELMPKYIISALMOHHOIO
BO34yxa Npou3BO4MM MOCIe MoAorpeBa HapyXHOro B Kanopudgepe nepBoro nogorpesa.
Torga Ha guarpamme nposoaum nuHuio BK oo nepecevenus ¢ nuHmen dH=const u
nony4daem Touky K', a Touka C' okaxetcs Ha mecte Touku K.
TennoBas Harpyska Ha Kanopudep nepsoro nogorpesa B 3ToOM crny4yae, kBT:
Qi1 = Ly(iy — i) KBT
CodepxxaHue omyema:
- HAMMEHOBaHME NPaKTUYECKOro 3aHATUS;
- Uenb 3aHATUS;
- hopMMpyeMble KOMNETEHLMM N NINYHOCTHbIE pe3ynbTaThl;
- TeopeTuyeckas 4acTb;
- pacyéeThl 1 i-d gnarpamma ¢ nNoCTPOEHHbLIMU NpoLieccamu;
- OTBETbI HAa BOMPOChHI 4151 CAaMOMPOBEPKM.
Boripocbi 05151 caMornposepKu:
1. Y70 NOHMMaeTCcsa noa NOHATUEM PEeLMPKYNALMn?

2. Yto Heobxoaumo caenaTb, eCrv NIMHUS CMELLEHUS OKaXeTCs B 30He TyMaHa?

MpakTnyeckoe 3aHATMe Ne 7. PacuyéT u nocTtpoeHme npoueccoB o6paboTkn Bo3agyxa
B NIeTHEM 3MMHeM pexunmax paboTbl CKB ¢ aBonHOM peuupKynsumen
Llenb 3aHsSmus:
- npuobpecTn npakTUYeckne HaBblkM MO pacyeTy M MOCTPOEHMIO NPOoLEecCcoB
o6paboTkn BO3ayxa B fieTHEM M 3UMHEM pexnmax paboTtbl CKB ¢ peunpkynsauuen;
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@opmupyembie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, TIK 4.3, TIK
4.4, 1K 4.5, TIK 4.6.

@opmupyembie nUYHOCMHbIe pe3ynbmamsl: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckasi Hacmab:

Pacyét u nocTtpoeHue npoueccoB 06paboTkm BO3gyXa B JETHEM U 3UMHEM
pexxumax pabotel CKB ¢ gBOMHOM peuupkynauuen ocyulectTBnsieTcsa Ha 6ase [aHHbIX,
nosly4eHHbIX B NpakTndeckmnx pabotax Ne3 n Ne4.,

lMepen Ha4Yanom pacyéta u NoCTpoeHusi npoueccoB 0bpaboTkn Bo3ayxa Heobxoanmo
n3obpasnTb NnpuHumnuansHyto cxemy CKB ¢ ABOMHOM peumpKynsumen.

" 7

B ronn. Nomerw.

1). NMocTpoeHue npouecca o6paboTkn Bo3ayxa B netHem pexume ana CKB c

nepBOM U BTOPON peLupKynsiLmen.

HaHocum Ha guarpammy Toukm B 1 H. Yepes Touky B nposoanm nydy npouecca Enun
Haxoamm Touku 1, T, B'. Yepes Toukm B" n 1" npoBogMM NUHUIO OO NepeceyvyeHus c
kpuBon ©=0,95 n Haxogum Touky O. JlnHma B'O — 3TO npouecc cmelleHnsa Bo3gyxa
BTOPOM  peuupkynaumMmM W BO3dyxa npolwewero 4Yepes3 Kamepy  OpOLLEHUS
(BO3OyxooxnaguTensb)

MoTpebHOE KONMMYECTBO BEHTUNSALMOHHOIO BO34yXa, Kr/c

%
Ly = =— kr/c
dg—dp

Ansa nonyyYyeHHOro mMaccoBOro pacxoja Bo3fgyxa noabupaem TUMOBYK CEKUUKO MO
Tadbnuue Ne12.
KonunuyecTtBo Bo3ayxa, NnpoLuewero KaMepy OpoLLEeHUs, Kr/c:
BTl
* —
OB’
KonnyecTtBo peumpKynsaumMoHHOro Bo3ayxa (nepeas peumpkynsaums), Kr/c:

LKOJI = LOm—[

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Lpl = %onn
KonnyecTtBo Hapy»XHOro Bo3agyxa, Kr/c:
Ly = Lyon — Lp1
Haxognm anuny otpeska CH:
_ B'H’

H=—
¢ 3

OTknagbiBaem Ha nuHum B'H otpesok CH n Haxogum Touky C. Yepes Toukn C n O
nposoguMMm nuHUo Ao kpueBon @ =100%. [Nonydyaem TemnepaTtypy BOObl B Kamepe
opotlueHus tw, °C.

YTo4yHgeM nonoxeHume Touku I1:

w,
dnde—Z =~ %103
Lo

Tennoas Harpyska Ha Kamepy OpOLLEHUS:
QKO = LKo(ic - iO): KBT
Ecnn nuHna CO nepecekaeT kpusyto ¢ =100%, T0 Heobxoammo nepexoaunTb Ha

CXeMy C OOQHOM peLmpKynaumen.

2). NMocTpoeHue npouecca o6paboTkn Bo3ayxa B 3uMHeM pexume ansa CKB c
nepBOW U BTOPON peuupKynsiLmen.
HaHocum Toukm B u H. Yepes Touky B npoBoamm nyd npouecca E3 o

nepeceyeHna c dn=const:

d,=d, — % * 103, r/kr.cyx.so3q
0

Mposoamm nuHuo do=const oo nepeceyveHuns ¢ @ =95% n nony4aem Touky O.
L
d,=d, — L—° * (dB — dn), r/Kkr.cyx.Bo3g,
KO
CoeguHsiem Toukm B n O n Ha nepeceyeHnmn ¢ dn=const Haxoanm Touky C.
BnarocogepxaHue B Touke C:

d.=d, — LL—H * (dB — dHn), r/kr.cyx.Bo3g

TennoBas Harpyska Ha Kanopudgep nepsoro nogorpesa:
Qi1 = Ly (i — i,)KBT

TennoBas Harpyska Ha Kanopudep BTOporo nogorpesa:
Quz = Lo(iy — ic)KBT

CodepxxaHue omyema:

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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- HaMEHOBAaHWE MPaKTUYECKOro 3aHATUS;
- Lenb 3aHATHS;

- hopMmpyeMble KOMNETEHLMU N NINYHOCTHbIE pe3ynbTaThl;

- TeopeTuyeckas 4acTb;

- pac4éThbl 1 i-d guarpamma ¢ NOCTPOEHHBIMU NPOoLIECCaMK;

- OTBETbI Ha BOMNPOCHI AN CaMOMNPOBEPKMU.

Bonpocbl 05t caMornpo8epKu:

1. Y70 NOHMMaeTCsa noa NOHATUEM PeLUpPKYNALMn?

2. Y10 HeobxogMmo caenatb, eCnu SIMHUS CMELLEHUSI OKaXXeTCS B 30He TyMaHa?

3. Kak onpegenutb NOoTpebHO KONMYECTBO HAPY)KHOIO BO3A4yXa B CXeMe C JBONHON

peunpkynaumen?

MpakTnyeckoe 3aHaTne Ne 8. OnpeaeneHne noTepb Hanopa B BO3AYLIHOW CETU.
Monbop BeHTUNATOpPA

Lenb 3aHamus:

- MONYYUTb HaBbIKM paboTbl CO CNPaBOYHON N y4ebHOM NuTepaTypou;

- NpMoBpeCcTn NpaKTUYECKME HABbIKM MO pacyeTy NOTepb Hamnopa B BO34YLUHOW CETH
n nogbopy BeHTUNATOpPA.

@opmupyembie npogheccuoHarnbHblie KomnemeHuyuu: K 4.1, TIK 4.2, TIK 4.3, 1K
4.4, TIK 4.5, TIK 4.6.

@opmupyembie niudHocmHble pesyrbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas Yacmb:

CodepxaHue omyema:

- HaMMeHOBaHMe NPaKTUYECKOro 3aHATUS;

- Uernb 3aHATUS;

- (hopmupyemMble KOMNETEHLNN N INYHOCTHbIE pe3ynbTaThbl;
- TeopeTmyeckas 4yacTb;

- pacyé€T noTepb Hanopa u NoAobpaHHbLIN BEHTUANTOP;

- OTBETbI Ha BOMPOCHI 41151 CAMOMNPOBEPKN.
Teopemuyeckasi Yacme.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Ons Bbl60pa BEHTUNATOPaA onpependemMm aspoanHaMmnyeckoe CconpoTuBiieHne

KOHOAMUWOHEpPAa.

YKnBoe ceyeHue no Bo3ayxy, M2

f@M@

CKOpOCTb BO3QyXa B XMBOM CEe4YeHUN KamMepbl OpoLUeHUd (BO3,EI,yXOOXJ'Ia,EI,I/ITeJ'IFI),

m/c:
Vg — on
P e
AspoanHammuyeckoe conpoTUBEHNE Kamepbl opolleHud, lMNa:
H,=115-p, -V,
AspoauHammnyeckoe conpoTmBeEHNe Bo3ayxooxnagurtens, Na:
H,=085-(p,-V,)"-Z-n,L,
AspoanHammnyeckoe conpoTuBreHne Kanopudgepa nepsoro nogorpeesa, la:
H,, =1432-(p,-V,)""
AapognHammnyeckoe conpoTmUBIiEHUE Kanopudepa nepBoro nogorpesa, la:
H,=1893-(p, -V,)"™
AapognHammnyeckoe conpoTUBIIEHME camoouunuatouteroca gounbTpa, lNa:
Hp:=100
AspoanHammnyeckoe conpoTUBrEeHNe KOHOULUMOHepa, [Ma:
HW =H +H,+H, +Hp
AspoanHaMmmnyeckoe conpoTMBIIEHNE CUCTEMbI KOHANLMOHMPOBaHMS, [a:
H=2-H,
Mcxoga m3 BenmumH H wmn Lo ocywectBnsiem noabop BeHTUNATOpa MO UX
XapaKkTepUCTUKE.

Boripocbi 05151 caMornposepKu:
1. OTyero 3aBUCUT a3pOAMHaMMNYECKOE CONPOTMBIIEHNE BO34yX00XNaamMTena?

2. 13 kakMx noTepb CKNagblBaeTcsi aspoavHaMU4eckoe  COMpOoTUBIIEHUE

BO34YLUHOW CeTu KoHauUMoHepa?

MpakTtnyeckoe 3aHaTMe Ne 9. Noabop o6opynoBaHuA AnNA cucTem
KOHAMLMOHUPOBAHUSA U BEHTUNALUM BO3ayxa

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHsmus:

- NONYYnTb HaBblkK PpaboTbl CO CNPaBOYHON N y4ebHON NuTepaTypon;

- npuobpecTn npakTudeckne HaeblkM MO nogbopy obopyAoBaHUA ONs CUCTEM
KOHONLMNOHNPOBAHMA U BEHTUNSALMM BO3ayXa.

@opmupyembie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, TIK 4.3, TIK
4.4, 1K 4.5, TIK 4.6.

@opmupyembie nUYHOCMHbIe pe3ynbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemu4yeckas 4acmab:

Wcnonb3ayss cnpaBoyHukn upm-nponssoamtenen CKB no pacyéTHbIM  gaHHbIM
ocywectBnaetca nogbop obopynosaHus CKB: kanopudpepbl, kamepa oOpoLleHus,
BO34yXx0ooxnaguTens, apmaTypa, QunbTp.

CodepxxaHue omyema:

- HAMMEeHOBaHMe NPaKTUYECKOro 3aHATUS;

- Uernb 3aHATuS;

- (hopmumpyemMble KOMNETEHLNN N NINYHOCTHbIE pe3yrbTaThbl;

- TeopeTmyeckas 4acTb;

- nogobpaHHoe obopyaoBaHue;

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Boripocbi 05151 caMornposepKu:
1. [Mo kakum napameTpam nogbupatoTcs kanopudepbl?
2. [o kaknm napameTpam noabuparoTca Bo3gyxooxnagutenn?

3. [o kaknm napameTpam nogbuparoTca Kamepbl OpoLLEHNS?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycsi e 1C: Konnedx
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TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

Ucnon b3yeéMble UCTOYHUKHN NTnTepaTypbl:

Bugbl UICTOYHUKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-||:.|x n3gaHumn

OcCHOBHblE

1. MpaBuna knaccudukaumm M MNOCTPOMKA  MOPCKUX  CYOOB
[ONeKTpOHHbIN  pecypc]: HOPMATUBHO-TEXHUYECKUA [OKYMEHT /
Poccuickmin mopckoln permctp cygoxoacTtea. - CaHkT-lNeTepbypr:
Poccuiickuin  mopckon peructp cygoxoactea, 2016 - 4. Xl
XonogunbHele yctaHoBku: Bsamen HO 2-020101-095; Been. ¢
01.01.2018 r. - 2018.

2. lMNpaBuna knaccudukauMm U1 MNOCTPOMKM  MOPCKUX  CyOoB
[OneKkTpOHHbIN pecypc] : HOPMaTUBHO-TEXHUYECKUN [OOKYMEHT /
Poccuiickuin mopckon peructp cygoxoactsa. - CaHkr-IleTepbypr:
Poccuiickuin  mopckon peructp cygoxogctea, 2015 - 4. XV:
AsTtomaTtusaumsa: BsameH H[ 2-020101-095; Beea. ¢ 01.01.2018 r.
- 2018.

3. lNpaBvna TEXHUYECKON 3KCMMyaTauum XONMOAUMbHbIX YCTaHOBOK
cynoB ¢nota pbibHOM NpombiwneHHocTn. — M.: MOPKHUIA, 2023.

4. TpaBuna skcnnyataumm CUCTEM M YCTPOWCTB aBTOMaTU3auuM Ha
cygax ®PI1 Poccuu. -CI16.: TMMPOPLIE®NOT, 2000..

ﬂ,OI'IOJ'IHVITeJ'IbeIe, B T.M.

Kypc nekumi no  y4yebHou
ducyunnuHe, memoduyeckue
rnocobusi u pekomeHOauyuu Ons
8bIMOSTHEHUS rpakmu4eckux

3aHsmul U camMocmosimersibHbIX
pabom

5. Engetoc A.A. OcHoBbl TENOTEXHNYECKOTO 3SKCMEPUMEHTa U
BaKyyMHOWN TexHukn, 2011.

6. Cnactuxmn HO.H., Enpgetoc A.WN., EnuceeB O3O.E. TexHundeckas
3KCMnyaTauus CyaoBbIX XOMNOAUMbHbBIX YCTaHoBOK. — M.: MopkHura,
2014.

7. TpoxopeHkoB, A. M. ABTOMaTM3auUus CYAOBbLIX XONOAMITbHbIX
ycTaHoBOK [TekcT]: y4yebHoe nocobume ana BysoB / A. M.
MpoxopeHkoB. - M.: MopkHura, 2012

8. lNoneson A.A. ABTOMaTU3aUnsl XONOAUSbHbLIX YCTAHOBOK U CUCTEM
KOHAMUMOHNpoBaHNa Bo3gyxa. — M: MNpodeccus, 2010.

9. Autunos A.B., [lybpouH N.A MoHTax 1 akcnnyaTaumst XyiagoHOBbIX
ycTaHoBok, 2009.

10.Konuee W.[. CypoBble xonogunbHble ycTaHoBkW. — Op.: PeHukc,
2009.

11.Autvinos A.B., Oy6posuH W.A. OuarHoctmuka u pemMOHT TOProBou
XOnoannbHom TexHukn, 2008.

12.Kypc nekuun npenogasaTtenen no cneumanbHOCTU.

13. XapbknH A.A. CuctemMbl OUHAMUYECKOTO OXNaXOeHWUs, OTOMIeHus,
KoMmdpopTHoe xmn3HeobecneveHue, 2002.

OneKTPOHHbIE
obpasoBaTenbHble Pecypchbl

13. 3BC «Book.ru», https://www.book.ru

14. 36C « FOPAT», https://www.biblio-online.ru

15. 36C «Akagemusi», https://www.academia-moscow.ru
16. N3paTtenbcTBO «JlaHby», https://e.lanbook.com
17. OneKTpoHHO-6nbnNnoTeYHas cucTema
onbnunoTteka oHnanHy,https://www.biblioclub.ru

«YHuBepcuTeTCKas

[Nepunoanyeckne nsgaHuns

18. BeCTHUK MexayHapoaHOW akagemMum Xonoaa;
19. XKypHan «3kcnnyaTaums MOPCKOro TpaHcnopTay;
20. >KypHan «Mopckoi ®noTy;

21. XXypHan «CTaHgapTbl U KQ4eCTBOY».

22. Mopckue Bectn Poccun.
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