depnepanbHoOe areHTCTBO Mo pbIBONOBCTBY
BIrAP® ®I'bOY BO «KI'TY»
KanuHUHrpaackum Mopckoun pbioonpoMbILLSIeHHbIN Konneax

YTBepxaato
Bpuvo 3amecTutens Ha4anbHMKa Konneaxa
no y4yebHo-meToamyeckon pabore

M.HO. HukunwimH

OOKYMEHT NOANUCAH
SQNEKTPOHHOWM NOAMUCHLIO

Ceptudpmkar: 00861698655D171818D836B833A86412BD
Bnapeneu: HUKULWWH MUXAUN IOPBEBUY
[ewcteutenex : ¢ 13.02.2026 no 09.05.2027

NV.04 BEOAEHUE NMPOLIECCOB MO MOHTAXY, MYCKOHANAAKE, TI;XHVI‘-IECKOVI
SKCMNYATALUUU U PEMOHTY XOonoauibHO-BEHTUNALUMOHHOU TEXHUKU U
CUCTEM KOHOMLMOHUPOBAHUA BO3OYXA

MAK.04.01 OCHOBbI TEOPUU KOHOWLUMWOHUPOBAHUA U BEHTUNALIMX BO3AYXA

MeTogmyeckne ykasaHUs No BbIMOSIHEHUIO MPaAKTUYECKMUX 3aHATUN
(ans oby4arowmxcs)
no cneuyuanbHOCTn
15.02.06 MoHTax, TeXHMYecKasa aKcnryaTaunsa U peMOHT XOSNT0ANITbHO-
KOMMNPECCOPHbIX 1N TENSTIOHACOCHbLIX MALUWH M YCTAaHOBOK (MO OTpacnsim)

MO-15 02 06-M[K.04.01.N3

PASPABOTUYMK Hukuwne M.IHO.
SABEAYIOWWMIA OTOENEHVEM Hukmwmn M.HO.

rog PASPABOTKM 2026




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 2/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

CopepxaHue
BBEOEHUE ...ttt ettt et e e et e et ettt ettt e e et r e aaa 3
[MepeyveHb NPAKTUHECKUX BAHATUM ...cceeeeeeeiieeeeeeeeeeeeiiinaaeeeeeeeeeeeessnnaseeeeeeeeeessnnnnaaaaaeeeeeennes 12
MpakTnyeckoe 3aHaTME Ne1 [NocTpoeHmne npoLeccoB N3MEHEHUS COCTOAHUSA Bo3ayxa ....13
Mpaktnyeckoe 3aHATNE Ne2 OnpeaeneHne BraXKHOCTU BO3AYXA «..veeeeereeeeernnnniaeeaeeeeeeennns 19
MpakTnyeckoe 3aHATNEe Ne3 PacyéT Tensio- 1 BnaroBblgeneHn B KOHANLMOHUPYEMBbIX
NOMELLEHNAX B FIETHUM MEPUOL, ...cevvveeeeeirieeeeeetieeeeeeteeeeeeaaaeeeeesaaeeeeeaaaeeesessneeesesnnnaaaeees 25
MMpakTnyeckoe 3aHATNE Ne4 PacyéT Tensio- 1 BnaroBblgeneHn B KOHANLMOHUPYEMBbIX
NOMELLEHNAX B SUMHUM MEPUOL, ....cevuueeeeeiieeeeeetieeeeeetaaeeeeeaaaeeeeesaaeeeessaaeeseessneeesesanaaaeees 31
MpakTtnyeckoe 3aHaTne Ne5 PacyéT 1 noctpoeHune nporieccoB 06paboTkmn Bo3ayxa B
NETHEM U 3UMHEM pexnMax paboTbl MPAMOTOYHOM CKB.............uuueiiiiiiiiiiiiiiiiiiienns 34
MpakTtnyeckoe 3aHATNE Ne 7. Pacyé€T n noctpoeHme npoueccoB 0b6paboTku Bo3gyxa B
neTHeM 3uMHeM pexumMax padoTel CKB ¢ ABOVMHON PELMPKYIIALMEN ....eeeeeeeeeeeiiiieeeenen 39
MpakTtnyeckoe 3aHATne Ne 8. OnpeageneHne notepb Hanopa B Bo3ayLuHon ceTtu. Noabop
2TST R Eo o] o = TR USRS 42
Mpaktnyeckoe 3anaTne Ne 9. NMoabop obopyaoBaHMs Ans CUCTEM KOHOULMOHUPOBAHNSA Y
BEHTUIIALMU BOBIYXA . ceeuueeeeinneaaeeanaeeeeauaaeeeesanaaaeesnaaaeeesnanaaaeesannaaaeesnnnaaeeesnnnaaeaesnnnaaaeees 43
MCrnonb3yeMble MCTOUHMKM JTUTEPATYPDI: c.vuuneeeernieeeeetieeeeeetieeeeessaeeeesssneeesessneeasesnnaaaeees 45

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 3/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

BBegeHue

Pabouen nporpamMmomn npodeccnoHanbHOro mMoayns no M[IK.04.01
npeasycMOTPEHO NPoBeAEHMNE MPAKTUYECKNX 3aHATUN.

Llenbio npoBeaeHNs NpakTUYECKNX 3aHATUI SABMSIETCA 3aKpensieHne TeopeTUYecKnx
3HaHUN N NprMobpeTeHna HeoBXOAUMbIX NPAKTUYECKUX HABLIKOB M YMEHWI NO OTAENbHbLIM
Temam Kypca.

Hapsay ¢ dopmMmMpoBaHMEM YMEHUN U HABbLIKOB B MpoLecce NpakTUYeCKNX 3aHATUN,
0bo6LatoTCs, CUCTEMATUIMPYIOTCS, YrIybnsalTCa U KOHKPETU3MPYIOTCS TeopeTudeckune
3HaHWS Ha NpPaKTUKe, Pa3BMBaOTCA UHTENNEKTyanbHble YMEHUS.

B pesynbTaTe BbINOSIHEHUS MPAKTUYECKUX 3aHATUA OBy4aloWmMncs OOSMKEH B
NoJSIHOM Mepe MM YacTUYHO BNageThb:

HasblKaMu:

H 4.1.01 OCYLLEeCTBNATL  TEeXHU4YecKoe NCNonb3oBaHWe  XOJIOOUNbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34yXa;

H 4.1.02 OCYLLEeCTBNATb TexHu4yeckoe obcnyxusaHue XOnoguIbHo-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLIMOHNPOBAHUS BO34yXa;

H 4.1.03 BegeHus OOKyMeHTauuu No TEXHUYECKOW 3IKcrnyaTaumm XOSIoAUSbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLIMOHMPOBAHUSA BO34yXa;

H 4.1.04 wcnonb3oBaHna CpeacTB MHOMBMAYaNbHOM 3awWuTbl BO BpeMs
TEXHUYECKOro UCMOMb30BaHMsS U 06CNYXNMBAHNSA XONOANITbHO-BEHTUNALNOHHON TEXHUKA U
CUCTEM KOHOULMOHNPOBAHNA BO34yXa;

H 4.2.01 obHapyxeHna HeucnpasHoM paboTbl XONOAUSIbHO-BEHTUNALWUOHHOMN
TEXHUKM N CUCTEM KOHOMUMOHUPOBAHUS BO34yXa M MPUHATMS Mep ANsl YCTPaHEHUS U
npenynpexaeHnsa oTkasoB 1 aBapui;

H 4.2.02 NpoBoguTb ANArHOCTUKY XONOAUNbHO-BEHTUNALMOHHON TEXHUKU N CUCTEM
KOHOVLMOHNPOBAHNA BO34yXa;

H 4.2.03 ob6ecneunBatb ©6e3onacHyto paboTy XonoausibHO-BEHTUNALVUOHHOM
TEXHUKN N CUCTEM KOHOAULMOHNPOBAHNS BO34YXa;

H 4.3.01 koHTpons, aHanu3a u ONTUMM3aUMM PEXUMOB paboTbl XONOAWUITbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OYXa;

H 4.4.01 yyacTns B opraHmsaumm n BbiNOSIHEHUN pabOT MO NOArOTOBKE K PEMOHTY
XONOAUNbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOVULMOHMPOBAHUS BO34yXa N CUCTEM

aBTomMaTunlauunu;
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H 4.4.02 y4acTna B BbINOMHEHUN PEMOHTHBLIX PAabOT XONOANNBbHO-BEHTUMASLIMOHHOM
TEXHUKM UM CUCTEM KOHAMLMOHMPOBAHMS BO3dyxXxa WM CUCTEM aBToOMaTM3aumm C
NPUMeEHeHNneM HeOBXOANMbIX MPUCNOCOBNEHNI N NHCTPYMEHTOB;

H 4.5.01 npoBeaeHna NOAroTOBKM K MOHTaXy YyCTaHOBOK U CUCTEM aBToOMaTmM3auuu
XOST0ANNBHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHONLMOHMPOBaAHUS BO34yXa;

H 45.02 B opraHuMsauum u OCYyLLECTBIIEHMM MOHTaXa YCTaHOBOK W CUCTEM
aBTOMaTM3auumM XONOAUNBbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBAHMS
BO34yXa;

H 4.6.01 BbINONHEHMS NycKOHanagouvHblX paboT nepeq BBOAOM B 3KCMyaTauuio
YCTaHOBOK M MpOrpamMMmMpoBaHME CUCTEM aBTOMaTU3aLMU XONOAMIbHO-BEHTUNALNOHHON
TEXHUKN U CUCTEM KOHANLMOHMPOBAHUS BO3AyXa;

H 4.6.02 BbINONHEHMS NporpaMMupoBaHUA CUCTEM aBToMaTU3aunn XONoLUNbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34YX;

H 4.7.01 opraHu3aumMm M OCYyLLECTBIEHUA MePONPUATUI MO OxXpaHe Tpyda npu
npoBeaeHMM MPOLIECCOB MO MOHTaXy, MycKoHanagke, TEeXHWYECKOW 3Kchnnyataumm wu
PEMOHTY XONOANNBbHO-BEHTUMNALNOHHON TEXHUKN N CUCTEM KOHANLMOHMPOBAHWS;

YMEHUSIMU:

Y 4.1.01 ocywiecTBnATbL onepaunm no TeXHUYECKOMY UCMONb30BaHUIO XONTOANNBHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUS BO34YXA;

Y 4.1.02 ocyLLecTBnATbL onepaumm no TEXHUYECKOMY OBCNYXMBAHUIO XONOAUIbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34YXa;

Y 4.1.03 npaBunbHO OKOPMIATL M BeCTU AOKYMEHTAUMI MO TEeXHUYECKOW
aKcnnyaTaumMm XOonoaunbHO-BEHTUNSAUMOHHON TEXHMKM W CUCTEM KOHAWLMOHMPOBAHMS
BO34YyXa;

Y 4.1.04 wncnonb3oBaTb CpeacTBa MHAMBMAOYANbHOW 3awMTbl BO BpeMS
TEXHUYECKOro UCMonb30BaHUsS U 06CNYXNMBAHNSA XONOANSTbHO-BEHTUNALNOHHON TEXHUKN U
CUCTEM KOHOULMOHNPOBAHNA BO34yXa;

Y 4.2.01 ocywecTBnATb onepawmm nNo KOHTPOSIO NapaMeTpoB paboTbl XONOANNBHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34YXa;

Y 4.2.02 ocywectBnatb onepauum no obecnedeHunto 6Ge3onacHonm paboThbl
XOSTI0ANNBbHO-BEHTUNALNOHHOMN TEXHUKN U CUCTEM KOHOULMOHUPOBAHNSA BO3yXa;

Y 4203 onpegenAatb MNPUYUHBI  HEUCNpaBHOM  paboTbl  XOMNOAWUNBHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUS BO34yXa;
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Y 4.3.01 koHTponupoBaTb, aHanuM3npoBaTb W OCYLECTBNATbL ONTUMU3ALNIO
PEXUMOB paboTbl XONOANNBHO-BEHTUNSALUMOHHON TEXHUKN U CUCTEM KOHOULWNOHUPOBAHUS
BO34yXa;

Y 43.02 Bblbupatb TemnepaTypHbil  peXumbl  paboTbl  XONOAWUNBHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34yXa;

Y 4.3.03 oueHmBaTb BAUAHWE pPasfnU4YHbIX (AKTOPOB Ha paboTy XOnoausbHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAMLMOHNPOBAHUSA BO3yXa;

Y 4.4.01 ocywecTBnATb OpraHM3aumio M BbINONHEHME paboT Mo MNOAroToBKE K
PEMOHTY XONOANNBHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOVLMOHUPOBAHUA BO3ayxa
N CMCTEM aBTOMaTU3aLmK;

Y 4.4.02 BbINOMHATL Pa3bopKy M COOPKY XONOAWUNBbHO-BEHTUMASALMOHHON TEXHUKU U
CUCTEM KOHOAMLUNOHUPOBAHMS BO34YXa;

Y 4.4.03 onpegensaTb WU3HOC XONOAWUMBbHO-BEHTUMNSALUMOHHONW TEXHUKM U CUCTEM
KOHOVLMOHNPOBAHNA BO3yXa U Ha3HayaTb Mepbl MO ero yCTPaHEHWIo;

Y 4.4.04 obecneunBatb ©Oe3onacHyto paboTy nNpu PEMOHTE XONOoAMUSbHO-
BEHTUMNSAUMOHHON TEeXHUKM W CUCTEM KOHOULMOHUPOBAHWUS BO3dyxa WM MOLMOTOBKE K
PEMOHTY;

Y 4.4.05 npaBunbHO MCMNOMNb30BaTh NMPUCNOCOBNEHUS N UHCTPYMEHT HEeOBXOANMBIN
Ansa nposefeHus paboT No PEMOHTY XONOAWUSbHO-BEHTUMALMOHHON TEXHUKU U CUCTEM
KOHANLMOHNPOBAHUS BO3AYXa;

Y 4.5.01 ocywecTBnaTb NOArOTOBUTESNbHbIE PaboTbl NPW MOArOTOBKE K MOHTaXy
YCTaHOBOK M CUCTEM aBTOMAaTU3aUUWN XOSTIOAUNBbHO-BEHTUNALNOHHON TEXHWUKA U CUCTEM
KOHANLMOHNPOBAHUS BO3AYXa;

Y 4.5.02 BbinonHATb TpeboBaHWA npaBui TEXHUKM Ge30nacHOCTU U NOXapHOW
©e30MacHOCTM BO BpeMsi OCYLLECTBEeHUS paboT npu NoagroToBKE K MOHTaXy YCTaHOBOK U
cUCTEM  aBTOMaTM3auUMM  XOSIOAUNbHO-BEHTUNSALUNOHHOM  TEXHUKU n  cuctem
KOHANLMOHNPOBAHUS BO3AYXa;

Y 45.03 opraHnsoBbiBaTb paboTbl MO MOHTaXy YCTAaHOBOK W  CUCTEM
aBTOMaTM3auUM XONOAUNBHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBAHMS
BO34yXa;

Y 4.5.04 BbINONHATL paboTbl MO MOHTaXy YCTAaHOBOK M CUCTEM aBTOMaTu3auuu

X0N0AUNbHO-BEHTUNALMOHHON TEXHUKN N CUCTEM KOHOMUMOHNPOBaAHUA BO3OyXa,
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Y 4.5.05 BbINOnNHATL TpeboBaHUA npaBui TEXHWKM Ge30MacHOCTU U NOXKapHOW
BGe3onacHOCTM Bpemsi OCyLLeCTBreHust paboT Mo yCTaHOBOK M CUCTEM aBTOMaTusauuu
XONoAUITbHO-BEHTUNALNOHHOW TEXHUKN U CUCTEM KOHOWULMOHMPOBAHWS BO3OyXa;

Y 4.5.06 wncnonb3oBaTb HEOOXOAUMbLIA WMHCTPYMEHT W npucnocobneHns ans
BbINOSTHEHNA paboT MO MOHTaXy YCTAHOBOK M CUCTEM aBTOMaTU3aUUKM XONOAWMSBHO-
BEHTUMNSALUMOHHOM TEXHUKN U CUCTEM KOHAULMOHNPOBAHUSA BO3AYXa;

Y 4.6.01 BbINONHATL NyCKOHanNago4Hble paboTbl Nepen BBOLOM B 3KCMyaTauuio
XOST0ANNBHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHONLMOHMPOBaHUS BO34yXa;

Y 4.6.02 BbINOMHATbL NyCKOHaNago4Hble paboTbl nepes BBOAOM B 3KCMyaTauuio
CUCTEM  aBTOMaTM3aUUW  XOJNOAWUNBbHO-BEHTUMSALMOHHON  TEXHUKM n  cuctem
KOHONLMOHNPOBAHUS BO3AYXa;

Y 4.6.03 BbINONHATL pPeErynupoBKY W HACTPOMKY YCTPOUCTB U CPeacCTB
aBToOMaTM3auum  YCTAHOBOK  XOJIOAWUNbHO-BEHTUNALUMOHHOM  TEXHUKM U CUCTEM
KOHOVLMOHNPOBAHNA BO3yXa;

Y 4.6.04 BbinonHATbL TpeboBaHWA MpaBuil TEXHUKM Ge30nacHOCTU U NOXapHOW
6e3onacHOCTM BpeMsi OCYLLEeCTBIIEHUS MNyCKOHanado4HbIX paboT nepen BBOOOM B
aKcnnyaTaumio  XonoausibHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLWOHMPOBAHUS
BO3[yxa U CUCTEM aBTOMaTM3aUuN;

Y 4.6.05 wncnonb3oBaTb HeOOGXOOUMBbIA MHCTPYMEHT W npucnocobneHna ans
BbINOSTHEHUSA MYyCKOHaNagouvHblx paboT nepes BBOAOM B 3KCMyaTaumilo YCTaHOBOK U
aBTOMaTM3auUUM XONOAUNBHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLWNOHMPOBAHMS
BO34yXa;

Y 46.06 nporpammupoBaTb  CUCTEMbl  aBToMaTu3auuu  XONOLUSbHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAULMOHNPOBAHMSA BO3AyXa;

Y 4.7.01 opraHn3oBbIiBaTb M OCYLLECTBIATL MEPONPUATUS MO OXpaHe Tpyada npu
npoBegeHMN MPOLLECCOB MO MOHTaXy, MycKkoHanagke, TeXHWYeCKOW aKchnyataumm wu
PEMOHTY XONOAUITbHO-BEHTUNALNOHHON TEXHUKM Y CUCTEM KOHOULMOHMPOBAHNS.

3HaHUsIMU:

3 4.1.01 ycCTpOUCTBO XONOLWMBbHO-BEHTUNSALUMOHHON TEXHUKM U  CUCTEM
KOHOVLMOHNPOBAHNA BO3ayXa;

3 4.1.02 npuvHUMN OEWCTBUSA XONOAUIBbHO-BEHTUNSLUMOHHON TEXHWKM N CUCTEM
KOHOVLMOHNPOBAHNA BO3yXa;

3 4.1.03 cBOMCTBaA XnNagareHToB, XJ1a40HOCUTENEN N CMA304YHbIX Macern;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 7/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

3 4.1.04 npaBuna TexXHWYECKOW IKcnslyatauum XonogunbHO-BEHTUSSALMOHHOWN
TEXHUKN N CUCTEM KOHANLMNOHMPOBAHMWS BO34yXa;

3 4.1.05 pokymeHTaumsa no TEeXHUYEeCKoM 3Kcnnyartauum  XONoAwuSibHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34yXa;

3 4.1.06 npaBuMna TexHWKN BGe3onacHOCTM U noxapHon 6Ge3onacHOCTW, cpeacTBa
WHOMBMAYANbHOW 3aLUMThI;

3 4.2.01 npaBuna TEXHUKN 6€30MacHOCTK 1 NoXapHon 6e30MacHOCTY;

3 4.2.02 npu3Hakm HopmarnbHOW paboTbl XONOAUNBHO-BEHTUNSLMOHHON TEXHUKN M
CUCTEM KOHOULMOHNPOBAHNA BO3yXa;

3 4.2.03 pamnarHocTMyeckne napamMeTpbl paboTbl XONOAUMbHO-BEHTUMSLMOHHOWN
TEXHUKN U CUCTEM KOHANLMNOHMPOBAHMWS BO34yXa;

3 4.2.04 oOCHOBHble MeTOoAbl OMArHOCTMPOBAHUS W  KOHTPOSISI TEXHUYECKOro
COCTOSIHMSI  XONOAUNbHO-BEHTUMNALUMOHHON TEXHUKM WU CUCTEM  KOHOAMLUMOHUPOBAHMUSA
BO34yXa;

3 4.2.05 npnsHakm HencnpaBHOW paboTbl XONOANTbHO-BEHTUNALMOHHON TEXHUKN N
CUCTEM KOHOULMOHNPOBAHNA BO34yXa;

3 4.2.06 Mmepbl Ans yCTpaHeHUs 1 npeaynpexaeHna oTkasoB 1 aBapun npu padote
XOST0ANNBHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOANLMOHMPOBAHUS BO3AYXa;

3 4.3.01 pexumbl paboTbl XONOAWUNBbHO-BEHTUMAALUMOHHON TEXHUKA U CUCTEM
KOHOVLMOHNPOBAHNA BO34yxXa B JKCMfyaTauumio XONOAWUITbHbIX YCTAHOBOK U UX CUCTEM
aBTOMaTM3aumm;

3 4.3.02 TemnepaTypHble peXxnMbl paboTbl XONOANNBHO-BEHTUNALNOHHON TEXHUKN
N CUCTEM KOHOANLMOHMPOBAHMS BO3AYXa;

3 44.01 OTKa3bl  XONOAUIIbHO-BEHTUNALMOHHON  TEXHUKU M  cuUCTeEM
KOHOVLMOHNPOBAHUSA BO3ayxXa U CUCTEM aBTOMaTmU3auuu;

3 4402 wmeTogbl nNPOrHO3MpPOBaHWA OTKasoB B pabote  xonoaunbHO-
BEHTUNALMOHHON TEXHUKM W CUCTEM KOHOMUMOHMPOBAHUS BO3AyXxa W  CUCTEM
aBToOMaTM3aumu;

3 4.4.03 metoabl obOHapyxeHUss OedeKToB aAeTaneh W y3rnoB XONO4WSbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OYXa;

3 44.04 Buabl N TEXHOMOrMYEecKMe MNpoLEecCbl pemMOoHTa [feTanen u Ysnos
XONOAUNbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOVULMOHMPOBAHUS BO34yXa N CUCTEM
aBToOMaTM3aumm;
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3 4.4.05 oCHOBHble NYTU W CPeACTBa YBENMYEHUS cpoka Ccrybbl XOnoAannbHO-
BEHTUMNSALUMOHHON TEXHUKA W  CUCTEM  KOHOMLUMOHMPOBaHMS BO3gyxa W CUCTEM
aBTomMaTusauuu;

3 4.4.06 MHCTPYMEHTbI 1 NpMUCNOocobneHns Ans BbINOSIHEHUSE PEMOHTA XONOANSBHO-
BEHTUSIALMOHHON TEXHUKM W CUCTEM KOHOVULMOHWPOBAHWA BO3dyxa W  CUCTEM
aBTomaTusauuu;

3 4.4.07 npaBuna TexHukn 6e3onacHOCTU U NoXapobe3onacHOCTM Npu NPoBeaEHNN
paboT N0 PEMOHTY XONOANNBHO-BEHTUMNSLMOHHON TEXHUKMA N CUCTEM KOHOULMOHUPOBAHWS
BO3[yxa U CMCTEM aBTOMaTM3aLuu;

3 45.01 Buabl paboT npm NOArOTOBKE K MOHTaXy YCTAHOBOK W CUCTEM
aBToMaTU3auUN XOSOAMUMBbHO-BEHTUMALMOHHON TEXHUKM U CUCTEM KOHOULMOHUPOBAHUS
BO34yXa;

3 4.5.02 TpeboBaHua npaBusl TEXHUKN BGe3onacHOCTU U noxapHou 6e3onacHoCTH
BpeMsi OCyLleCTBNeHus paboT Mo MOArOTOBKE K MOHTaXy YCTAHOBOK W CUCTEM
aBToMaTU3auUN XOSOAUMBbHO-BEHTUMALMOHHON TEXHUKM N CUCTEM KOHOULMOHUPOBAHUS
BO34yXa;

3 45.03 Buabl paboT MO MOHTaxXy YCTAaHOBOK M CUCTEM aBTOMaTM3aumm
XONOoAUIbHO-BEHTUNALNOHHON TEXHUKN N CUCTEM KOHOULMOHMPOBAHNS BO3OyXa;

3 4.5.04 TpeboBaHua npaBus TEXHUKM Ge30nacHOCTU U noxapHou 6e3onacHoOCTH
BpEMS OCyLleCTBMeHMs paboT no MOHTaXy YCTaHOBOK WM CUCTEM aBTOMaTtu3auuu
XOSTI0ANNBbHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOULMOHUPOBAHNS BO3AyXa;

3 4.5.05 nopsgok MOHTaxa YCTaHOBOK M CUCTEM aBToOMaTu3auuu XOnoauSibHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAULMOHNPOBAHUSA BO34yXa;

3 4.6.01 nyckoHanagouyHble paboTbl Nnepen BBOAOM B 3KCMyaTaumio YCTAHOBOK U
cUCTEM  aBTOMaTM3auUMM  XOSIOAUNbHO-BEHTUNSALUNOHHOM  TEXHUKU n  cuctem
KOHOVLMOHNPOBAHNA BO3yXa;

3 4.6.02 nopsagok BbINOMHEHMS MyCKOHaNadoudHbiX paboT nepeg BBOAOM B
aKcnrnyaTauuio yCTaHOBOK UM CUCTEM aBToMaTu3auuum XOSoAUNbHO-BEHTUNALWUOHHOM
TEXHUKN U CUCTEM KOHANLNOHMPOBAHMWS BO34YXa;

3 4.6.03 KOHCTPYKLMS 1 NPUHLMN OENCTBUS YCTPOMUCTB U CPeaCcTB aBTOMaTM3aumnm

X0N0AUNbHO-BEHTUNALMOHHON TEXHUKN N CUCTEM KOHOMUMOHUNPOBaAHUA BO3OyXa,
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3 4.6.04 HacTpoeyHble napameTpbl YCTPOMUCTB W CpeacTtB aBTomMaTu3aumm
YCTAHOBOK UM XOSIOAUMbHO-BEHTUNALMOHHON TEXHUKU M CUCTEM KOHAMLUMOHMPOBAHWUSA
BO34yXa;

3 4.6.05 npaBuna TexHukn ©GesonacHOCTM M noxapHon 6GesonacHOCTU npu
BbINOSTHEHUWN NYCKOHaNaAo4YHbIX paboT nepen BBOAOM B 3KCMyaTauuio YCTAHOBOK CUCTEM
aBTomMaTU3auumn XosioAUNbHO-BEHTUMALMOHHON TEXHUKM U CUCTEM KOHOULMOHUPOBAHUS
BO34yXa;

3 4.6.06 anroputmbl paboTbl CUCTEMbI YNpaBneHUs, aBapUNHOW 3alUTbl W
perynupoBaHus  napameTpoB  XONOAUSTbHO-BEHTUNALMOHHOM  TEXHUKM U CUCTEM
KOHONLMOHNPOBAHUS BO3AYXa;

3 4.6.07 nopsgok nporpaMMuMpoBaHMsi CUCTEM aBTOMAaTM3auum XOnoAuIbHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAMLMOHNPOBAHUSA BO3AYX;

3 4.7.01 meponpmnaTna No oxpaHe Tpyaa nNpv NpoBeAeHnn nNpoLeccoB MO MOHTaxXYy,
nyckoHanagke, TeXHUYEeCKOW IKCchnyatauum M PeMOHTY XONoAunbHO-BEHTUMASLMOHHON
TEXHVKN U CUCTEM KOHANLMOHUPOBAHMS.

BbinonHeHne 3agaHni Ha NPaKTUYECKUX 3aHATUAX cnocobcTByeT hopmMMpoBaHmMIO

y obyyatomxcs:

obwux u rnpogheccuoHarbHbIX KOMIemeHyul

Kop HanmeHoBaHue pe3ynbTaTta 0by4eHusi
MK 4.1. OpraHu3oBbiBaTb M OCYLLECTBMAATb TEXHUYECKYH 3JKCNyaTauuio XOnoAUIbHO-BEHTUMSLMOHHON
TEXHUKN U CUCTEM KOHOVLMOHMPOBAHUA BO3Ayxa.
MK 4.2. lMpoBOANTL AMArHOCTUKY, OOHapyxuBaTb HeucnpasBHyl paboTy XONOAUIbHO-BEHTUNSALMOHHON

TEXHUKM W CUCTEM KOHOWLMOHWPOBAHMS BO34yxa, NpUHMMAaTb Mepbl O yCTpaHeHus U
npeaynpexaeHns 0TkasosB 1 aBapui.

MK 4.3. BbINONHATE KOHTPOMb, aHanM3 1 ONTUMU3aLUI0 PEXMMOB pPaboTbl XONOAUIBHO-BEHTUMNSLMOHHON
TEXHUKN U CUCTEM KOHOVLMOHMPOBAHUA BO3AyXa.

lK 4.4. BoinonHate paboTbl NO  PEMOHTY  XOMOAMSbHO-BEHTUMSALMOHHOM  TEXHUKM U CUCTEM
KOHOMUMOHMPOBaHWS BO3ayxa.

MK 4.5. lMpoBOAUTL MNOArOTOBKY, OPraHW3oBbIBATb W  OCYLLECTBMNATb MOHTaX YCTAaHOBOK W CUCTEM
aBToOMaTU3aLUKN X0N04UNbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHAMLMOHMPOBaHWUS BO3ayxa.

1K 4.6. BbinonHaTe  nyckoHanagky — XOMOAMINbHbIX — YCTAHOBOK M NporpaMmMuMpoBaHWe  CUCTEM

aBToMaTM3aunmn XonogaubHO-BEHTUNALMOHHON TEXHUKN U CUCTEM KOHOMUMOHMPOBAHNA BO3gyXa

MK 4.7. OpraHn3oBbIBaTb W OCYLLECTBISATL MEPONpUATUS MO OXpaHe Tpyda Npu NpoBedeHWU NpoLeccoB
Mo MOHTaxy, MyckoHanagke, TeXHWYEeCKOM aKcnyatauum W PEeMOHTY  XOmoAMIIbHO-
BEHTUNALMOHHOMN TEXHUKM Y CUCTEM KOHOWUMOHMPOBaHWSA BO3ayxa

B pe3ynbTate BbIMONHEHUS NPaKTUYECKUX 3aHSATUI Y oByyatowmxcs (opMUpyoTCs

cneagywuwme NIMYHOCTHbIE pe3yNibTaThbl:

Koo HaumeHosaHue NTU4HOCMHbIX pe3yibmamos
JIP 3 Cobnoparownm HOPMblI npasonopsigka, cneayoLwmn maeanam
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rpaxxgaHckoro obuiectBa, obecneyeHus ©Ge3onacHoCcTn, npaeB u cBoboA
rpaxgaH  Poccun.  JlosnbHblIn K yCT@aHOBKaM W NPOSIBIIEHUSM
npeacraButenen cyokynbTyp, OTNINYAKOLLMIA MX OT FPYMn C AECTPYKTUBHBLIM U
AEeBUaHTHbIM noBeaeHneM. [eMOoHCTpUpYyoLW A HenpusTue n
npeaynpexaarwmuin coumanbHO onacHoe NoBeAeHNE OKPYKatoLLMX

ne 13

[oTOBbIN  COOTBETCTBOBATb OXWAaHuaM paboTogaTtenen: akTUBHLIN,
NPOEKTHO-MbICAALLNNA, appekTnBHO B3aUMOAENCTBYIOLLNIA "
COTpyAHMYaloLW M c KONNEKTUBOM, OCO3HaHHO BbINOMHAOLLNIA
npodeccnoHanbHble  TpeboBaHMs,  OTBETCTBEHHbIN, NYyHKTYyanbHbIN,
ANCUUNIIMHUPOBAHHBIN, TpyaonobmebIn, KPUTMYECKN MbICNALLNNA,
AEMOHCTPUPYHOLLMA NPOGECCUOHANBbHYH XXU3HECTOMKOCTb

nP 16

OpUVEeHTUPYIOLWMINCS B M3MEHSAIOLWEMCSA pbiHKe Tpyda, rMbKo pearvpyowmi
Ha nodABneHne HOBbIX (OPM TPYOOBOMN [LEATESIbHOCTU, FOTOBbIM K UX
ocBOeHM0, wuaberaowmn 6e3paboTuubl, MOTUBMPOBAHHLIA K OCBOEHWIO
YHKUMOHANMbHO  OnM3KMX BUOOB NPOGECCUOHanNbHOM  OeATeNbHOCTMH,
nmerwmnx oblwme obbekTbl (ycnosusa, uenu) Tpyaa, NMbo MHbIe CXOXue
XapaKkTepuUCTUKN

ne 17

CopencTBylowmMin nogaepXXaHuo npectmxa cBoen npodeccum, oTpacnm u
oOpas3oBaTenbHOM OpraHn3auuun.

ne 18

MpuHmatoLwmnn uenm " 3aga4un Hay4YHO-TEXHOOrM4YeCcKoro,
9KOHOMMYECKOro, WHPOPMALMOHHOIO W  COLMOKYMbTYPHOIrO  pasBuTUS
Poccun, rotoBbi paboTaTb Ha UX OOCTMXKEHME.

ne 21

CamMoCToATENbHBLIN U OTBETCTBEHHbIN B MNPUHATMM pPELUEHMA BO BCEX
chepax CBOeN [OeATEeNbHOCTWU, FOTOBbLIN K WCMOMHEHUIO pas3HOObpasHbIX
coumanbHbIX  ponen, BocTpeboBaHHbIX ©Ou3HecoM, oOWEecTBOM WU
rocygapcTBoMm

ne 23

O6ecneunBaTtb 6GesonacHble YycnoBus Tpyaa B NpodecCroHanbHON
AEATENbHOCTY

NP 26

OMPPeKTNBHO  B3aMMOOEWCTBYHOLWMIA C  KONneramu, pPyKoBOACTBOM,
KNUeHTaMn, peanusyrLlmnmn TakTUKy COTPYAHUYECTBA B KOMaHae

nP 28

[106pOCOBECTHLIN, COOTBETCTBYHOLLUMA BbICOKMM CTaHAapTam OU3HEC-3TUKK
M  CNOCOOCTBYIOLIMA paspelleHnto  SBHbIX W CKPbITbIX  KOHIIMKTOB
WHTEPECOB, BO3HUKAKOLWINX B pe3ynbTaTe B3aMMHOIMO BIUSHUA FIMYHOW W
npodeccnoHanbHon peatenbHocTn. Oco3HalWmui OTBETCTBEHHOCTb 3a
nogaepxaHme MopasibHO-NCUXONOrMYeCcKoro KnmmaTa B KOJINEKTUBE

ne 29

BoBrneyeHHbIN, CcrnocobCTBYOLWMI NPOABUXEHUIO MONOXUTENbHOMN
penyTaunm opraHm3aumm

nP 30

CnocobHbI npeobpasoBbiBaTh M OLEHUBATL MHOPMALINIO B COOTBETCTBUM
C npodyeccnoHanbHbIMKU HOPMaMn N LLEHHOCTSIMMN

NP 31

OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMPaThL TUMOBbLIE METOAbI
M cnocoObl BbINOMHEHUS NpOod)eCcCMOHanbHbIX 3agad, oueHuBaTb UX
3PPHEKTMBHOCTb M KQ4ECTBO.

ne 32

OcywecTBnATb NOUCK U UCMONb30BaHMe MHOpMaumm, Heobxoanmon Ans
3PPEKTMBHOIO BbINOSTHEHUA npodeCccnoHanbHbIX 3agaq,
npodeCCNOHaNbHOIrO U IMYHOCTHOIO Pa3BUTUS.

Mepen npoBeaeHNEM NPaKTUYECKMX 3aHATUIA obyvatolmecs 06s3aHbl NpopaboTaTh

COOTBeTCTBy}OLLLMIZ matepuan, yACHUTb Uellb 3aHATUA, O3HaKOMUTbCA C coadepXaHnem u
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nocnegoBaTenbHOCTbIO €ro npoBefeHuns, a npenogaBaTefib NMPOBEPUTbL UX 3HAHUA W
FOTOBHOCTb K BbINOSIHEHWUIO 3adaHUS.

lMocne Kaxgoro MNpakTUYecKOro 3aHATUSA MPOBOAUTCA 3alumuTa, Kak npaBwusio, Ha
crnefylowemM NpakTUYeckoM 3aHATUM Nepes BbINOHEHMEM nocneayrowen paboTbl nnu Ha
YpOKe nepep u3yvyeHnem crneayrowen Tembl.

Ha 3awmte obyyatowmimncsa OMmKeH 3HaTb TEOPUIO NO AAHHOW TEME, MOSICHUTb, Kak
BbiNONHANacbe pabota B COOTBETCTBUM C OCHOBHbIMM TpeboBaHMSMM K 3HAHMAM W

YMEHUSIM MO AaHHOW Teme pabouyeit nporpammbi.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEOEHWE MPOLUECCOB MO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW SKCMNYATALM U PEMOHTY XONOAWNbHO-BEHTUNALMOHHON C. 12/46
TEXHWKM | CUCTEM KOHANLIMOHNPOBAHWSA BO3OYXA
MepeyeHb NPaKTUYECKMUX 3aHATUN
Kon-Bo
Ne n/n HaunmeHoBaHue npakTuyecKoro 3aHATUA
YyacoB
1 [MocTpoeHne NpoLeccoB N3MEHEHMS COCTOSIHUA BO34yXa. 2
2 OnpefgeneHue BNaXxHOCT BO3ayxa. 2
3 Pac4ét Tenno- n BnaroBbiAeNeHUn B KOHOULNOHMPYEMbIX NOMELLEHUSIX B NETHUN 2
nepvoa.
4 Pac4ét Tenno- n BnarosblaeneHnin B KOHOULMOHUPYEMBIX MOMELLEHUAX B 3UMHUMN 2
nepvoa.
5 Pac4yét u noctpoeHne npoueccoB o6paboTkm BO3gyxa B METHEM U 3UMMHEM 4
pexumax paboTbl npamoTodHon CKB.
6 Pacuét u noctpoeHue npoueccoB o6paboTkM BO3gyxa B JIETHEM UM 3VMHEM 4
pexumax pabotbl CKB ¢ peunpkynsumen.
7 Pacuét u noctpoeHue npoueccoB ob6paboTkM BO3gyxa B JIETHEM UM 3VMHEM
pexumax pabotbl CKB ¢ oBOWHOW peumpKynsunen.
8 OnpepgeneHne NoTepb Hanopa B Bo3ayLHoM ceTn. Mogbop BeHTUNsITOpa. 6
9 Mop6op obopygoBaHus ANsi CUCTEM KOHAMLUMOHMPOBAHWUS U BEHTUSLMKW BO34yXa. 4
Utoro 30
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MpakTuyeckoe 3aHATUE Ne1 NMocTpoeHne nNpoueccoB U3MEHEeHUA COCTOAAHUA
BO3ayXa
Llenb 3aHsmusi:
- N3yYuTb guMarpammy BIlaXXHOro BO3ayxa;

- U3YHNUTb NOPALOK NMNOCTPOEHUA NpoLeccoB NSMEHEHUA COCTOAHUA BO3YX.

@opmupyemsie ripogheccuoHarbHble komnemeryuu: K 4.1, K 4.3, T1K 4.6.
@opmupyemsbie U4HOCMHbIe pesynbmamei: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Hcnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckas Yacmb:

BnaxHbin Bo3gyx npeactaBnseT cobon CMecb Cyxoro Bo3dyxa M BOASAHbLIX Mapos.
Cyxon Bo3gyX sIBMSIETCA CMECHLIO ra3oB M COOAEPXUT B NpoLeHTax no obbemy; 78,1 — asoTa
(76 % no macce); 20,9 — kucnopoga (23 % no macce) n okono 1 % aproHa, HeoHa, renuna n
ap. Obwee 6apomeTtpuyeckoe faBrieHUe Pgsap BNaXHONo BO3gyxa No 3akoHy [anbToHa
paBHO CyMMe napuuarnbHbIX JaBfieHU Cyxoro Bo3dayxa Peyx v napa Pr:

P63p=Pcyx+Pn
[na pacdeta napaMeTpoOB COCTOSIHMS CyXOro BO3dyxa M napa MoXeT ObiTb
npumMmeHeHa popmyna MeHgeneesa- KnanenpoHa
Pcyx " Veyx = Rcyx T,
Pn-vi=RnT,
rae V - 1/p - yaenbHbIi 06bem, M3/Kr, NPy COOTBETCTBYHOLLEN NNOTHOCTU P, KI/M3; Reyx, Ry -
rasoBble NMOCTOSIHHbIE CyXOro Bosayxa u napa, [x/kr K; T - Temnepatypa, K.

a3oBad nocTosiHHas cyxoro napa Reyx = 287,005 [x/kr-K (29,27 kr-m/kr-rpag),
BoAsiHOro napa Ry = 461,520 [x/kr-K (47,05 kr-m/kr-rpag)

KonnyecTBeHHOM XapaKTEPUCTUKOW BII@XXHOCTHONO COCTOSIHMSI BO3dyxa SABMSETCA
ero BrnarocogepkaHue, npegcrasnswowiee cobon KoNMYeCTBo napa, cogepxawerocs B 1

Kr CyXoro sosgyxa, Kr/Kr:

d=-2Lr

A€ Pn, Peyx - MNOTHOCTb Napa 1 Cyxoro Bo3ayxa, Kr/m3

nnn

Py Py
d=0622-—"=0,662=—"—
Pcyx P6ap - Pn
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MNOTHOCTb BMAXHOrO BO3dyXa C Y4YEeTOM €ro BriarocogepXaHusi MOXeT ObiTb
onpegeneHa no gopmyrne:
Poap * (1 + d)
Peyx = 02871+ T » (1 + 1.6078 = d)

Tabnuua 1. TennoemMKoCTb BNaXHOro Bo3ayxa Cen, KX/ (kr K)

[0) Cen, NPU TeMNepaType, °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

W3 Tabnuubl BUOHO, YTO B MHTepBane oT - 40 go + 60 °C yaenbHyo TennoemkocTb

CyXOro Bo3ayxa npu NoOCTOSAHHOM [aBIfiEHUN MOXHO CYUTaTb NOCTOSIHHOMN:
Cen = 1,006 k[x/(kr-K)

Ona avanasoHa TemnepaTyp oT - 50 go + 50°C ygmenbHasa TennoemKocTb
HaCbILLLEHHOro BOASAHOrO Napa NpPUHATO CYUTaTb NOCTOSAHHOW U PaBHOW:

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

OHTanbNusa (TENNoCoAep)KaHME) BNAXXHOro BO3aAyXa lgn — 9TO KONMMYECTBO TEMSOTHI,
cofepxalleecda BO BMaXHOM BO3Qyxe Mpy 3aJaHHbIX TemnepaTtype W AaBreHuw,
OTHeCeHHoe K 1 Kr cyxoro Bo3ayxa.

Onsa avanasoHa TemnepaTyp oT - 50 go + 50 °C dopmyna aHTanbnuu:

in= (1,006 + 1,805d) - t + 2501d =c - t + 2501 d,
roe ¢ = 1,006 + 1,8054, k[x/(kr K) — TeNnOEMKOCTb BfiaXXHOro BO3ayxa, OTHECEHHOW K 1 Kr
CYyXOWN ero 4yacTu.

KayecTBEHHON XapakKTepUCTMKOM BNAaXXHOCTHOIMO COCTOSIHMS BO34yxa SBMSeTCS
OTHOCUTENbHAA BNaXXHOCTb BO34yXa.

OTHOCKTENBHON BMAXHOCTbID BO34yXa Ha3blBaeTCA OTHOLIEHME napuuanbHOro
AaBreHnst BOOSAHOro napa, cogepiKallerocs BO BfaXXHOM BO3ayXe 3aaHHOI0 COCTOSIHUSA, K
napumnanbHOMy AaBfIEHUIO HACLILLEHHOro BOASAHOMO napa npu Tou e TemnepaType:

Py
p=p* 100%

H

roe Pn - napuwnanbHoe gaBrneHne rnapa npum AaHHOM COCTOAHUK BO3OyXa U TeMnepartype T;
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P, - napumanbHoe gaBrneHne napa, HacblLaroLwero Bo3ayx npy Tom xe temnepartype T.
PacuyeT napameTpoB COCTOSIHMS BO3gyxa MO NpUBEAEHHbIM BbIlE€ 3aBMCUMOCTAM
TpebyeT HEKOTOPOro BpeMeHWU. 3HauuTenbHO npouie n GbicTpee napamMmeTpbl COCTOSIHUS
BO3[yxa HaxogATcs Mo Avarpamme BNakHOro Bo3gyxa i-d, npennoXeHHon npodeccopom
JN.K. Pam3uHbiM. [narpamma BnaxHoro Bo3gyxa i-d npegcraenseTr cobon rpaduyeckyto
3aBNCMMOCTb OCHOBHbIX MapamMeTpoB cocTosHuA Bosgyxat, @, i, Pn p, dwvvnpu
onpeaeneHHoM aasneHun Bo3ayxa Pesap. Kpome Toro, Ha guarpammy HaHOCATCS SIMHUK

YrnoBbIX KO3(PPUUNEHTOB:

A
T Ad

€
roe Ai — konn4yecTBOo Tenna, coobuaemoro Bo3ayxy, KIK/Kr;
Ad — konmyecTBO Bnaru, coobLliaemMomn Bo3ayxy, Kr/Kr.

Hdwnarpamma BraxHoro Bosayxa i-d NocTpoeHa B KOCOYroflbHOWM cUCTeMe KoopauHat
C yrnomMm mexay ocamu d u i, paBHbiM 135°. Ha ocu abcuucc oTknagbiBaloTCA BENUYMHLI
BnarocogepxaHuna d, nsonuHumn d = const BepTukanbHbl. Ha ocn opavHaTt oTknagbiBaoTCA
BESIMYUHBI  SHTANbLMWUA i, N30NIUHUM | = cONSt HAKMOHEHbI OT OCW OpAuHAT nog YrrioMm
135 0C. PasHoOCTb 3HTanbMuin onpeaenseTca Ha BepTuKanbHbIX NMMHUAX. Bce napameTpsl
COCTOSAHUA BO3ayxa B gnarpamme i—d OTHOCATCA K 1 Kr Cyxoro Bosgyxa.

Hnarpamma i - d npeacrtaeneHa Ha puc. 1.

B cuctemax KOHOMUMOHMPOBAHUS MPOUCXOAAT crneaylolme npoueccbl N3MeHeHUs

COCTOAHUA BJ1aXXHOIo Bo3ayxXa: HarpeB, oxXnaxgeHme, ocylueHune, yBriaKHeHune.
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[NopsiOoK ebirnonHeHus pabomei:

1. I3yunTb TEOpeTnYecKyto YacTb.

2. MocTtpontb No ncxoaHbiM aavHbiM (Tabnuua Ne2, Ne3 n Ne4) Ha i-d gnarpamme
NpoLEeCChl HarpeBa, OXNaXXAeHUH, OCYLLIEHNS N YBIaXXHEHUS BIaXXHOro Bo3ayxa.

Tabnuua Ne2. VicxogHble faHHbIe ANt NOCTPOEHNSA NpoLecca OXNaXaeHUs U OCyLUEHUS.

MocnepgHsan tc1, °C 01, % MpepgnocnegHnan tc2, °C 02, %
umdpa undpa
KYPCaHTCKOro KYPCaHTCKOro

ounerta 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. NcxogHble AaHHbIe ANsi NOCTPOEHUS Npouecca Harpesa.

MocnenHsan tc1, °C 01, % MpeanocnepHnasn tc2, °C ©,, %
umdpa undpa
KYpPCaHTCKOro KYPCaHTCKOro

ounerta ounera
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 Ned. VicxoaHble AaHHble AN NOCTPOEHNs NpoLuecca yBNaXKHEHUS.

MocnepHsasn tc1, °C ©1,% MpeanocnegHsas tc2, °C ©2, %
undpa undppa
KYPCaHTCKOro KYPCaHTCKOro
ounera ounera
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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 nNapamMeTpbl BRaXHOro BO3dyXa B Hayane M KOHUe npolecca

006paboTKM BNaXxHOro Bo3gyxa n 3aHecTu nx B Tadbnuuy Ne5 .

Tabnuuya Ne5. CeBogHasa Tabnuua napameTpoB COCTOSAHUA BO3ayXxa:

Mpouecc oxnaxaeHnst n ocyLLeHus

°C r/kr

te1, | @1, % | d1, [Pa, MNa (i1, kKOXK/Kr| tc2, °C | @5, % | d2, r/kr | P2, MMa | i2, KOXK/Kr
°C r/xr
[Mpouecc HarpeBa
te1, | @1, % | d1, [Pai, MNa|i1, kKOXK/Kr| tec2, °C | @5, % | d2, r/kr | P2, MMa | i2, KOXK/KK
°C r/Kr
[Mpovuecc yBnaxxHeHUs
te1, | @1,% | di1, | Pni, MMa (i1, kK/KT| te2, °C | @,,% | d2, r/kr | Pno, MMa | i2, KOK/KF

4. N306pasnTb npouecchl Ha i-d gnarpamme.

CodepxxaHue omyema:

- HAMMEeHOBaHMe NPaKTUYECKOro 3aHATUS;

- Uenb 3aHATUS;

- bopmumpyemMble KOMNETEHUNN N NMINYHOCTHbIE pe3ynbTaTbl;

- TeopeTUyeckas 4acTb;

- UICXOOHble AaHHble 1 i-d guarpamma ¢ NOCTPOEHHbIMU NMpoLieCCaMU;
- Tabnuua c napameTpamMn BNaxHOro BO3ayxa;

- OTBE€Tbl Ha BOMNPOCHI And CaMOMNpPOBEPKN.

Bonpocbi 0r1si caMornposepKu:
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UTo Takoe oTHocUTEeNbHAsA BAAXXHOCTb?
UTto Takoe BnarocogepxaHue?

YTo o3HayaeT Temnepartypa no MOKpoMy TEpMOMETpPY?

B wDh =

Kak nocTtpoeHa i-d guarpamma?

MpakTnyeckoe 3aHaTMe Ne2 OnpepeneHue BNaXxHOCTU Bo3ayxa

Llenb 3aHsmusi:

- MONYYUTb HaBblkM PaboTbl CO CNPaBOYHOM N y4eBHON NUTEpPaTypPOn;

- NpnobpecTn NpakTU4eCcKne HaBbIKM MO ONPeAENEHNIO BNAaXXHOCTM BO34yXa;

@opmupyemsbie ripogheccuoHarbHble komrnemeryuu: K 4.1, K 4.3, T1K 4.6.

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

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

Teopemuyeckasi Hacmab:

Temnepatypa Bo3gyxa ferko U AOCTAaTOMHO TOYHO MOXET OblTb W3MepeHa
TepmomMeTpamu unu Tepmonapamn. Onpegenuse BaXxHOCTb BO3ayxa M 3Haa Temnepatypy,
aHanuUTM4yeckn uUnuM c MNomoLubto /-d gnarpammbl HaxoAAT BCE OCTallbHble MNapameTpbl
COCTOSIHMSA BO34yXa.

B npaktuke Hanbonee LIMPOKO NPUMEHSAOTCA Criegylolme MeToabl onpeaeneHus
BNaXXHOCTU BO34yxa: NCUXPOMETPUYECKMIW, METO TOYKM POCbl, TUrPOCKOMUYECKUA W
MacCoBbIN, MPUYEM NMEPBbLIN U3 HUX — CaMbll PacrnpoOCTPaHEHHbIN.

lMcuxpomeTpmnyecknn MeTon OCHOBAH Ha WUCMOMb30BaHMM nNpubopa, Ha3biBAEMOro
NCUXPOMETPOM, KOTOPbIN COCTOUT U3 OBYX PACMNOSIOXKEHHbIX psgoM TepmomMeTpoB. OauH
N3 TEPMOMETPOB, OObIYHbINA, HA3bIBAETCA CyXMM, U3MEPSILWUM TemnepaTtypy t Bo3gyxa.
BannoH4rKk C paclumpsitoLencs XUOKoCTbio ApYyroro tepmMomMeTpa obepTbiBalOT ferkom
rMrpoOCKONMMYECKOW TKaHblo, Hanpumep 6aTtncTtom, B BUOE Yexrna, HUKHUIA KOHEL, KOTOPOro
onyckawT B cocya ¢ Bogon. Boga no uexny, kak no outunio, nogHMMaeTcst K 6annoH4Ynky
N NOCTOSIHHO CMayMBaeT ero. OTOT TEPMOMETP Ha3blBaeTCs BMaXXHbIM WM MOKPbIM W©
naMepsdeT Temnepatypy Bo3gyxa MO MOKPOMY  TepMmoMeTpy fw <t. YCTpOWMCTBO

npocTeunLero ncmMxpomeTpa ABrycta nokasaHo Ha puc. 2.
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0

Puc. 2. lNMcuxpomeTp Asrycta: 1 — cyxon TepMoMeTp; 2 — AepeBsiHHas naHenb; 3 —

BNaxHbI (MOKpbIN) TepMoOMETP; 4 — yexon (TKaHb); 5 — cocyq ¢ BOOOW.

OctaHoBMMCA KpaTKO Ha MOHATUM TemnepaTypbl tv. BO34yXa MO MOKPOMY
TepmomeTpy. bannoHumk aToro TepMmomeTpa 06epHYT CMOYEHHOW TKaHb. Ha ucnapexue
BOAbl C TKaHW pacxogyeTcsl TennoTa napoobpasoBaHWs, YTO NPUBOAUT K MOHMKEHUIO
TemnepaTypbl BIaXXHON TKaHW U MOCTEMEHHOMY CHWXEHWIO MoKasaHW MOKPOro TepMo-
mMeTpa. Bcnegcteue obpasylowencss pasHoCcTM TemnepaTyp TennoTa OT OKpyXKatowero
BO3[yXa HauyMHaeT MOCTynaTb K BaXHOW TKaHW. TemnepaTypa MOKpPOro TepmomeTpa
OyOeT CHWXaTbCA OO0 TaKoro 3Ha4YeHusi, Npu KOTOPOM KONMYECTBO CKPbITOW TEMmnoThl,
pacxogyeMon TKaHblO Ha ucnapeHue, CTaHeT pPaBHbIM KONMYECTBY $BHOW TenmoThl,
OTAaBaeMon BO3QYyXOM TKaHW. YCTaHOBMBLLEECS 3Ha4deHue fu (TemnepaTtypbl MOKPOMW
TKQHW W Cros HaCbIWEHHOro BO3dyXa OKOMO Hee) HasblBalT TemnepaTypor MOKPOro
TepMomeTpa Ans Bo3Ayxa AaHHOro COCTOSIHUA. QTOT npouecc TennosnaroobMmeHa mexay
BO34YyXOM W BOOOW, T. €. HacblWeHus BO3AdyXxa, cuyMTaeTcsa agnabaTnyeckum, Tak Kak
BO34yX 1 Boga 0BbMeHMBaKOTCS BHYTPEHHUM TennomM 6e3 oTBoda unv noasoda ero U3BHe
(BHe cucTembl BO3ayx-Boaa).

B ycrtaHoBuBLUEMCS npouecce aanabaTU4eckoro HacbILEHUS 3HTanbnus BO3gyxa
He M3MeHSeTCs, TaK Kak nepexody OT BO3adyxa K BoAe BCreACTBUE pa3HOCTU Temnepartyp
(t—tu) <BHOM (OWYTMMOW) TEennoTbl 93KBMBANEHTEH BO3BpaAT CKPbITOW TennoThl

(napoobpasoBaHMA Bnaru, nepexogsdilei OT BoAbl K BO3OyXy BCNeAcTBUME pPasHOCTM
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napumanbHbiX OaBNEHWA BOASIHbIX MapoOB B HaCbILWEHHOM (Hag MOBEPXHOCTbIO BOAbI) U

HeHacbILWEeHHOM (M3MepPSEMOM) BO3ayXe). OTO BUOHO M3 BblPaXXEHUS AN SHTanNbNnNn:
1=1,0-t+1,89-t-d + 2500-d,

B KOTOPOM npu agnabaTM4ecKkoM HacbIWeHMM BO3dyxa nepBbin  4neH (SBHOe

TennocoaepxaHne) ymeHbllaeTcs, a TpeTun (CkpblTas YacTb /) — yBenuymeaeTcd. Btopon

YneH O9TOr0  ypaBHEHUS  MpakTUYeCKM OCTaeTcs  MOCTOSIHHbIM, Tak Kak C

yMeHbLUeHneM t yBennymsaeTtcs d.

OpHako, maeanbHbI agnabaTnyecknin Npouecc BO3MOXEH Tonbko npu tuw = 0 °C
(nMHuK I = const u tu = const B /-d gnarpamme coBnagatoT Tonbko npu tw = 0 °C). Mpwn tw >
0 °C osHTanbnus HacblWweHHoro Bo3ayxa (y GannoHuunka) 6ymet Gonblle 3HTanbnuu
HeHacblILWeHHOro Bo3gyxa (Bganu oT 6annoHyvMka TepMomeTpa) Ha BeNUYUHY TennoThbl
ncnapmsLenca soapl 4,19-(dw — d)-tu, rae dw — BNnarocogepkaHne HacbILEHHOro BO3ayxa,
a d — BnarocogepXaHue HeHacblWeHHoro Bosayxa. M3-3a manoctn sennynHel 4,19-(dw —
d)-tw NpaKTUYECKN ITOT MPOLLECC HACbIWEHUSA N cYMTaOT agmabaTtuyeckum, a SHTanbnuo
BO3yxa NOCTOSAHHOMN.

Takum o6pasom, noa TemnepaTtypo MOKPOro TepMoMeTpa crnegyet MoHMMaTb
TemnepaTtypy, KOTOpPyl MpuMHMMaeT BO34yX B pe3ynbTaTe ero aguabaTudeckoro
HacbllWeHns (yBnaxxHeHus). PasHoOCTb nokasaHui Cyxoro U MOKporo TepMomMeTpoB (f — fw)
Ha3bIBaeTCs NCUXPOMETPUYECKON Pa3HOCTbLIO UK Aenpeccunen Mokporo tTepmomeTpa. OHa
Tem 6onbLue, YeMm cyLle BO3ayX, T. €. YeM MeHbLLE ero OTHOCUTENbHAs BNaXHOCTb.

Mo TemnepaTtype tBO3gyxa W MCUXPOMETPUYECKOM pasHoCTU (t—fw) MOXHO
onpenennTb OTHOCUTENbHYIO BNAXXHOCTb ( M OCTalnbHble NapamMeTpbl Bo3ayxa. [Ana 6onee
NMpoCTOro onpefeneHus @ COCTaBNAT MNCUXpoMeTpudeckne Tabnuubl, KOTOpble
npunaratTcs K ICUXpomMeTpam U UMEKTCA B MHOTOYMCIIEHHOW cneunanbHon nutepaTtype.

HepoctaTtkom ncmxpomeTpa ABrycra SIBMSIETCS €ro CpaBHUTENbHO Marnas TOMHOCTb
N3-3a CYLIECTBEHHOrO BMSHUSA pafuaLMOHHbIX NPUTOKOB (OT OKpyXXakoLwen cpeabl n
npegmMeToB) K HesalmweHHOMY npubopy npyv HEAOCTaTOYHOW CKOPOCTM BO3A4yXa OKOJI0
GannoH4yuka (oBWXKeHWe co3gaeTcs TONMbKO cBOOOAHOM KOHBeKUMen). NMoaTomy nokasaHus
MOKPOro TepmMoMmeTpa t'w OyayT HEecKonbKO 3aBbllleHbl B CPaBHEHUM C  WCTUHHOM
TemnepaTypon tw. o0 AaHHbIM Kappbe, npuv HyneBOW CKOPOCTU BO3gyxa owwnbka B
onpegenenun (t — tw) pocturaet 14 %, a npu ckopoctn Bosayxa 0,8 m/c OHa ymeHbLUaeTcs
00 2 %.
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[ns nOBbIWEHNS TOYHOCTU MOKa3aHUM MOKpOro TepmomeTpa npuberaloT K
NCKYCCTBEHHOMY YBENMYEHUI0O CKOPOCTM BO3Jyxa OKOMNo 6annoHYMKOB rncmuxpomeTpa U
3aluTe ero OT BHELLUHUX TENSIONPUTOKOB (TEMMOBLIX U3NnyyeHun). MNMpu ckopocTax Bo3ayxa
okono 6annoHynkoB 1,5...2 m/c owunbka B onpegenexHumn (t— tu) coctaBnset meHee 1 %.
OB6bACHSEeTCA 9TO TEM, YTO MPY MOBbILIEHHbIX CKOPOCTAX BO34yXa KOHBEKTUBHbIA NPUTOK
TENnoTbl, YpaBHOBELLUMBAKOLWNA NOTEPU TENNOTbl B CMOE HACLILWEHHOro BO34yXa OKOJ10
lapvka TepMoOMeTpa OT UCnapeHusa Bnaru, yBenuuMBaeTCcs U OTHOCUTENbHOE BrUsHUE
BHELWHWX (pagvauMOHHbIX) TEMMONPUTOKOB 3HAYMTENbHO YMeHbluaeTcd. YOoOHbIM U
AOCTaTOYMHO TOYHbIM NpubopoM Ans  onpedeneHus BRaXHOCTUM BO34yxa CHAYXWT
acnmpauunoHHbin ncuxpomeTp AccmaHa (puc. 3). Oba TepmMomeTpa 3akn4veHbl B
MeTannmyeckme TpyoKn, yepes KOTopble crneunasibHbiM BEHTUNIATOPOM C MPY>KUHHbIM
(3aBOOHBIM) YN ANEKTPUYECKUM ABUraTeneM, CMOHTUPOBaHHbLIM B BEPXHEN YacTu Mnpu-
bopa, nponyckaeTca uccriegyemblni Bo3gyx co ckopocTbio 2,5...3,0 m/c. [MoBepxHOCTb
TpybOK Ans 3awuTbl TepMOMETpOB OT TEenfoBoro o6nyyYeHWss nonvMpoBaHa W
HUKenupoBaHa. B ocTanbHOM acnupauuoHHbIA MNCUXPOMETP YCTPOEH TaK Xe, Kak U

ncuxpomeTp ABrycra.

Puc. 3. lNMcuxpomeTtp AccmaHa.
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CyLleCcTBYIOT TakKe 3rieKTpuYecKkne MNCUXPOMETPbI, MOCTPOEHHbIE MO MNPUHLMMY
9NEKTPUYECKOro MOCTUKa COMPOTMBIIEHMS  (COMPOTUBIIEHME MOKPOro TepMoMeTpa
MEHbLUE, YEM CyXOro).

CocTtosiHMe BO3ayxa no MnoKasaHUAM CyXOoro M MOKPOro TepMOMETPOB Jlerko
onpegenutb B I-d anarpamme (puc. 3). lNycTb nokasaHue Cyxoro TepMoMeTpa paBHO fa, a
nokasaHue MoOKporo tepmomeTpa tu. Ecnun Ha guarpamme HaHeceHbl U30TepMbI tw = const,
TOYKa A, XapakTepusylllas COCTOSHME BO3gyxa, WU (a HAXOOATCA Ha nepeceyeHun
n3otepMm fa = const un tw = const. Ecnn xe B /-d gnarpamme HeT M30TEPM MO MOKPOMY
TEPMOMETPY, HYXXHO N3 ToYkn K, nepeceyeHns n3otepmsbl t = fw C KPUBON HACbIWEHUS ¢ =
1 nogHATbCs NO NuUHUK | = const (6e3 0cobon MOrpeLHOCTU MOXHO CYMTaTb JIMHUK | =
const 1 tw = const coBnagaroLmMmMm) 4O NEpPeECEYEHNs C NU30TEPMOW ta.

Mpyn nonoxutenbHOM TemnepaType Bo3gyxa ncuxpomeTpbl  paboTtalT ¢
norpewHocTbio £1...2 %, Npy oTpuLaTenbHOM TOYHOCTb MX MOKa3aHUN Pe3Ko CHWKaEeTCH
n3-za obpasoBaHus y HannoH4yMKa MOKPOro TepMOMEeTpa KOPOYKM JibAa, BblAeneHus
TennoTbl 3aTBepaeBaHus n 1. n.; npu t < 0 °C npakTUYecKkn MMn He Nonb3yTCs.

MeTog TOYKM  pPOCbl OCHOBaH  Ha  U3MepeHun  TeMnepaTypbl foc BO3OYXA,
oxnaxxgaemoro, Hanpumep, MeTanIn4eckon HEOKUCIIAEMON 3epKaribHON MOBEPXHOCTLIO (B
MOMEHT Hayana BbiNageHUs KanesibHOW Brarm Ha 3epkane dQuKcupyeTcs  ero
TemnepaTtypa).

3Has fpoc M TEMNEPATYPY 4 BO3AYXA, MOXHO B Anarpamme, U3o0paxeHHON Ha puc.
4, nogHMMasiCb U3 TOYKM B Ha KPMBOW HacbIlWeHUs no nuHum d = const Ao nsotepmbl fa,
HaNTU TOYKY A X NepeceveHns, a 3HauuT, BIIAaXXHOCTb QP4 U Apyrve napameTpbl COCTOSAHUS

BO3ayxa.
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Puc. 4. Onpe,u,eneHme BITa>XHOCTN BO34yXa NCUXPOMETPUHECKUM METOOOM U

MeTOLOM TOYKM pochkl B I- d guarpamme.

MeToaq TOYKM pOCbl MeHee TOYeH, 4Yem ncmxpomeTpudeckmin. OpHako OH
npumMmeHnm npu TemnepaTtypax 4o —70 °C (c norpelHoCTbo n3amepeHus thoc £0,1 °C).

'MrpockonmMyecknin  MeTod OCHOBaH Ha CrNOCOBHOCTN HEKOTOPbIX MaTepuarnos
N3MEHSATb CBOK (POpPMY M pasmepbl (YOIMHATLCSA — 06Ee3XMPEHHBIA YeroBeYeCckmin Bomoc,
KanpoHoBasd HUTb U Op.), UNu cBouCTBa (anekTponpoBogMmocTb — conb LiCl u ap.) npu
BMMTbIBAHUM BRarM M3 BO3gyxa B KONMYecTBe, NPOMOpUMOHaribHOM €ro OTHOCUTESbHOM
BnaxHocTtn. [lloatomy, ncnonb3ya 3T MaTepuarnbl B MeEXaHU4eCKUMX WM MOCTOBbIX
3NEKTPUYECKUX CXeMax, MOXHO co3faBaTb NpMbopbl HEBBICOKOW TOYHOCTU, Ha3blBaeMble
rmrpomeTpamu.

MaccoBbln  (abCOnOTHBIN)  MeTod Hanboree  TOYEH, HO  TPyOOEeMOK W
TpebyeT cneunanbHOro obopyaoBaHusa — BEHTUNATOpA, Braronornotutenen n ap. Bosgyx
npogyBatoT uYepe3 nornotutenn. OTHeca O0ObEMHbLIM pacxod Bo3gyxa K Macce
NOrnoweHHON BCEW Bnarn, onpegensawT abContoTHY BRaXHOCTb Bo3gyxa Yn. [lo
TemnepaType Bo3gyxa U3 Tabnuvu HacbIWEHHOro napa HaxogaT ero nioTHOCTb Y'n, T. €.

abCosOTHYIO BII@XKHOCTb HaCbIWEeHHOro Bo3ayxa; Torga @ = yn/ y'n.

[NopsidoK ebinonHeHus pabomeai:

1. A3y4nTb 1 3aKOHCNEKTMPOBATbL TEOPETUYECKYIO YacTb.

2. MpounssecTn namepeHna ncuxpomeTpom AccMaHa B TPEX Toykax. PesynbTathbl
namepenHuns 3aHectn B Tabnuuy Ne6.

Tabnuua Ne6. Pesynbtatbl namepeHus.

Howmep tc, °C tv, °C
3amepa
1
2
3
3. C nomowbto |-d guarpammbl onpedenuTtb cregyowme napameTtpbl (Tabnuua
Ne7).
Tabnuua Ne7. PesynbTtatbl 06paboTku aHHbIX U3MEPEHUN.
Ne n/n ®, % d, r/kr i, KODK/Kr
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CodepxaHue omyema:

- HAMEHOBaHWE NPaKTUYECKOro 3aHATUS;

- Uenb 3aHATUS;

- (bopMMpyeMble KOMNETEHLMM N JIMYHOCTHbIE pe3ynbTaThl;

- TeopeTnyeckast 4acTb;

- pe3ynbTaTtbl U3MepeHus U i-d guarpamma ¢ NOCTPOEHHBIMW NPOLIECCaMMU;
- 3Ha4YeHns onpeaenéHHoON BNaXHOCTN BO3AyXa;

- OTBETbI Ha BOMPOChHI 4151 CAMONPOBEPKM.

Bonpocbi 0r1si caMorposepKu:

1. Tlepeuncnunte cnocobbl onpeneneHns BNaxxHOCTU Bo3gyxa?

2. [avite onpeneneHne TemnepaTypbl N0 MOKPOMY TEPMOMETPY.

MpakTnyeckoe 3aHaTMe Ne3 PacyéT Tenno- u BnaroBbiaeneHnm B
KOHAWULIMOHUPYEMbIX NOMELLEHUNAX B NIETHUW Nepuoa

Llenb 3aHsmus:

- NONYYUTb HaBblkM PaboTbl CO CNPaBOYHOM N y4eBHOM NNTEpaTypoOn;

- NpUobpecTn npakTUYEeCcKMe HaBblikM MO pacyeTy Tenso- M BraroBblAENeHWA B
KOHANLMOHNPYEMbIX NOMELLEHUAX B NETHUN NEPUOA.

@opmupyemsbie rpogheccuoHarbHble komnemeryuu: MK 4.1, K 4.3, T1K 4.6.

@opmupyembie niUu4HOCMHbIe pesyribmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmhb:

Cucrtembl koHaMUnoHupoBaHus Bosayxa (CKB) ctanm HeoTbeMremMon COCTaBHOW
4YacTblo 3HepreTuyeckoro obopyaoBaHMs COBpPEMEHHbIX CydoB. B annapatax cucrtem
KOMJOPTHOrO  KOHAWLUMOHMPOBAHUS MPOM3BOAUTCA OYUCTKA BO3gyxa OT BpeaHblX
npumMecenm U TennoBfaXHoOCTHad obpaboTka Bo3gyxa, MNogaBaemMoro B CyAoOBble
NOMELLEHNS.

PacuyeTHble napameTpbl BO34YLIHOW Cpeabl B CyAOBbIX NMOMELLEHUSIX MPUHUMAIOT B
COOTBETCTBUN C CaHMTaApHbIMW NpaBuiiaMn nsi MOPCKMX cynoB. [ns neTtHero nepuoga B

XUMbIX MNOMELLEHNAX pekomeHayeTcss npuHumatb Temnepatypy ts= 20...25 °C wn
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-
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TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

C. 26/46

BNaxHocTb Qs = 40...70%, B cnyxebHbIX (3HepreTnyecknx) nomeweHnsx ts = 25...28 °C n
¢s = 40...60%.

PacuyeTHble napameTpbl HapyHoro Bo3gyxa ans CKB mMopckux cygoB npuvHUMatoT

B cooTBeTCTBUM C Tabnuuen Ne8.

Tabnuua Ne8. PacyeTHble napameTpbl HapyXHOro Bo3ayxa ans CKB mMopckux cygos.

Ne PaioH nnaBaHusa cygHa JleTHu nepuog 3nMHUI nepuog,
n/n thn, °C Qun, % ths, °C QPus, %
1 Bantnnckoe mope. 22 60 -23 85
2 BapeHueBo mope. 15 70 -30 85
3 CeBepHoe Mope. 21 65 -11 85
4 CeBepHbIN MOPCKOWN NyTb. 12 80 -40 85
5 YépHoe mope. 29 60 -15 85
6 CpenmsemHoe Mope. 30 65 -3 70
7 Mops n panoH Tuxoro, 35 80 - -
MHounckoro un  ATnaHTUYECKoro
okeaHoB B panoHe oT 30° c. w. go
30° 10. .
8 Mepcuackum 1 OMaHCKU 3anmBbl. 45 40 - -
9 CeBepHas 4acTb ANOHCKOro Mops. 25 75 -23 85
10 | Kapnbckoe mope n MekcukaHCKum 38 85 - -
3anus.
11 KpacHoe mope 1 AfgeHckuin 3anus, 40 50 - -
panoH Tuxoro okeaHa (ot 10 go
40° c. w. n ot 3500120°3.4.)
12 | KOxHas 4actb bepuHroBa mops4, 20 80 -20 85
toXxHast Yyactb OXOTCKOro Mopsi.
13 | CeBepHas Yactb OXOTCKOro Mop4. 15 75 -40 85
Tabnnua Ne9. KomdopTHbIe yCroBus
Xapakrep JleTHu nepuog 3nmMHMI nepuog,
pa60Tb| ten,, oC ?,, Ven, m/c t33,, oC ?,. Ves, m/c
Nerkas 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
TSKECTU
Taxenas 18-21 30-60 0,3-0,7 16-18 30-60 <0.3

lMepen pacyétom Tensio- BfaroBblOeNEHUM B KOHOULMOHMPYEMOM MMOMELLEHUN

CHa4ana onpeagendarnT HeaocCTaklwne fOaHHble, TakKue Kak: OO6bEM MNOMELLEHUss U €ero

reoMmeTpuyeckmne XapaktepnucTtuk,; nnowangb oCTeKNneHnA (I'Ipl/l HaJ'II/I‘-II/II/I); nnowaanb ABepu

n 1.40. B gaHHon npaktnyeckon pabote 6ymet Bectuchb pacdét CKB ans 6noka »kunbix

KaroT

Ob6bem KOHONLUMOHNPYEMOTIo NOMeELLEeHUA:
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V=v,xn, M
roe: v, - o6beM NnoMelLeHnsa Ha OQHOro Yenoseka, m3/uen;
n, - KONMYECTBO NOAEN B NOMELLEHNN.

Mnowagb nona KakoTbl:

roe: h - BbicOTa NOMELLEHMS, M.
[nnHa KaroTbl:

K
L — nl(;ﬂa' M2

MoOLLHOCTb YCTaHOBNEHHOIO 060PYAOBAHUS:

Nyg = n * F,y ., KBT.
rae: N — MOLWHOCTb 06opyaoBaHus Ha 1 M2 nona.
O6was nnowanb CTeH:

Forp =2 h* (B + L), M%

I'Inom,a,qb OoaHOro nrnnroMmnHaTopa.
dZ
Fym =TT * R M2

Cxema KawThbl:

Kopwngop P

CocepnHssa
KaroTa CocepHsasa katoTa

L
>—1—
Boaayx n 3abopTHas Boga

[Ons panbHenwmnx pac4yeToB HEOH6XO0OMMO paccymTaTb, Nowaab CTEH 3a BblHETOM
nnowaan unalMuHaTopa U gsepu (Ana Kaxgow CTOPOHblI CBeTa), nnowiagb OKOH Ans
Ka)kOon CTOPOHbI CBETa U NroLwagb ABEPU.

Mnowanb asepu:

Fs = hp * b, m?
MNpuHATL paBHbIMK ha = 1,8, Mmu b = 1, M.
Mnowaab NOBEPXHOCTU, KOHTAKTUPYIOLEN C BHELLHEN Cpeson:
F =hx*L, M?

Mnowaab NOBEPXHOCTU, KOHTAKTMPYIOLEN ¢ 3abopTHOM BOOOMN:
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F, = f,, * F/100, M2
Mnowaab NOBEPXHOCTU, KOHTAKTUPYIOLLEN C HAPY>KHLIM BO3YXOM:
F, = f, * F/100 — E,;, M?
Mnowaab nepebopkn, pasaensatoLlen KatTbl C KOPUOOPOM:
F3 = h*L— Fy, M2
Mnowaab nepebopok, pasaensatoLmx KatoTbl:
F, =Fs = h*B, M?
PaccuntbiBaem TennonpuToku.
KoadhdomumneHT Tennonepegadn U30NUPOBAHHbLIX OrpaXKaeHUN:
K,; = 0,52 + 0,005 * t,,, BT/(M>K)
TennonpuTok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLIEN C BOLON:
Q1 = K,; * Fy * (t, + At — t,), BT
roe t, — Temnepatypa 3abopTHoOM BoAbl (NPUHMMAaETCA Ha ABa rpagyca Huxe
TemnepaTypbl HapyXHoro Bo3gyxa). At — pgobaBodHad pas3HOCTb TemnepaTtyp U
npuHUMaeTcs pasHoun At = 15 ...20, °C.
TennonpuTok Yepes NOBEPXHOCTb, KOHTAKTUPYIOLLEN C BO3LYXOM:
Q2 = Kus * Fy * (tyn — tsn), BT
TennonpuTok Yepes nepedbopku, pasgenstowen KaTbl C KOPULopPOM:
Q3 = Kys * F3 * (t — tgn), BT
roe t, — Temneparypa Bo3gyxa B KOpMaope U NPUHUMaETCs paBHOW t, = t,, + 5, °C.
TennonpuTok Yyepes UNNIMUHATOP:
Qun = Kun * Fyy # (tyn — t5), BT
roe K,, — KoapmumeHT Tennonepenadnm 4vepes octekrneHue (NpUHATb paBHbIM
0,424 B1/(M%>K)).
Tennonputok 4Yepe3 nepebopku, pasgensowmx KawTbl (MpyU  yCnoBuwu, YTO
3aflaHHasa TemnepaTtypa BO BCEX KaloTax OQUHAKoBas):
Qs = Qs = Kyy * Fy x (tg, — £,) = 0, BT
TennonpuTok Yepes nanyoy:
Q¢ = K5 * Fop * (ty, + At —t,,) =0, BT
TennonpuTok Yepes NoABOSIOK:
Q7 = Kus * Fron * (tun — tan) = 0, BT
BennumMHa HanpsikeHust CONMHEeYHoOW paguauuu onpegenseTcs B 3aBUCUMMOCTU OT

reorpadpuyeckord  WMpPOTbl Y. Tennonputok OT COMHEYHOW paguaumm  TpyaHo
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YYUTbIBAEMBIA N3-32 BO3MOXHOIO MOCTOSIHHOrO M3MEHEHUs MOoJSIoXeHna cyaHa. MNoatomy
pacyéT BeAEM AN MaKCMMaribHOro 3Ha4yeHusi TEMNNONPUTOKa CO CTOPOHbI BOCTOKA Mn
3anaga. BennunHa HanpsaeHNa conNHeYHoM pagnaumn:

Ju = 4,65« + 279, BT/Mm?

TennonpuToK OT CONMHEYHOM pagnaumm:

— Kun 3 _ 0,424
Qpag = 72 * B # Ju * €per = =55 % Fup % J * 0,64, BT
H

TenﬂoanTOK OT CONHEeYHOoMn pagnaunn 4epes3 OCTEeKIIEHUE. Y,El,eJ'Ibele TenyioBble
MOTOKW OT CONMHEYHOW paanaLinu:
Gocr = 0,8 % + 117 BT/M?
Qpazu/m = Kyn * Eyp * qocr * 1,15, Br.

TennoBblaeneHns oT Naen:

Qn = qn * 1y
q, =174 — 1,16 + t,,, BT/yen — TennoBblgeneHne oT OAHOrO 4YerioBeka npu nérkom
paborTe.
q, = 226,8—1,16 * t,;, BT/Men — TennoBbligeneHne OT OAHOrO 4erioBeka npu

paboTe cpeaHen TAKECTMW.
q, = 290, B1/4en — TennoBbIgeneHme oT O4HOro YenoBeka Npu Tshxenom paborte
TennonpuTok OT MeXaHW3MOB:
Quex = 1000 * Nyg * 1y * Py * 3 * 1P,
roe: Y, = 0,8 - k03(hPMUMEHT MCNONBb30BAHNS YCTAHOBOYHON MOLLHOCTM
Y, = 0,7 — k09(pPULMEHT 3arpy3kn (OTHOLLIEHUS cpeaHero NoTpebrneHnss MOLHOCTH
K MakcumanbHoMy)
Y3 = 0,7 - K03(hpUUneHT ogHOBPEMEHHOM PaboTbl MEXaHN3MOB
Y, =09 — KOIPDUUMEHT, YUMTbIBAOWMIA  MaAKCUMAIbHYHO  aCCUMWUIISILMIO
BblAEeNSLErocs Tenna Bo3ayxom
TennonpuToK OT OCBETUTESNbHbLIX NPUOOPOB:
QOCB = qOCB * Fnona1 BT
rae: qoe = 4,5 BT/M? — Hopma ocBelleHHoCcTM 1 M2 nona.
O6Lee KonmyecTBo Tenna, NOCTyNaloLWEro B KatoTy:
20:,=01+0Q;+ Q3+ Q4+ Qs+ Qs+ Q7+ Qun + Qpag + Qpagun + @n + Quex + Qoces
BT

O6uee KonmyecTBo Tenna, NocTynaroLero B 610K KatoT:
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Q06Lu =N * 2 Qns Bt
Pac4yéeT BnarosblgeneHun B KOHONLUWMOHNPYEMbIX KaroTax.
BnaroBbligeneHuve ot nogemn:
M/JI = Wh * Ny
w, =2,22+107%*t,, — 2,36« 107>, Kr/c.4em — KONMMYECTBO BMarv, BbigensemMoe
OZHMM YeroBEKOM Npu paboTE NErKON TAXKECTMW.
w, =2,08x107%xt,, —6,94 1077, Kr/c.yen — KOMMYECTBO Bnaru, Bblaensemoe
OLHMM YenoBekoMm npu paboTe cpegHen TAKeCTU.
w, =3,06x107% xt,, + 556 *107° Kr/c.yen — KONMMYECTBO Bnaru, BblOensiemoe
OZHMM YEeNIoBEKOM Mpu TAXENOW paboTe.
Bnarosbligenenus nogen n dyayt ABNATbCA CYMMapHbIMU BriaroBblAeNeHUsIMN.
B pesynbTaTe TennoBnaXHOCTHONO pacyeTa KOHAULMOHMPYEMOrO MOMeELLEeHNS

onpenensem yrnoson KoaguUNEHT nyya npoLecca AN NIeTHero pexuva

*1073
&, = ZQ“W—H k[>x/kr.Bnaru.

[TopsiOok ebironHeHUs pabomel:

1. NA3y4nTb 1 3aKOHCNEKTUPOBATbL TEOPETUYECKYIO YacTb.

2. Bblbpatb KOMOpPTHbIE YCMOBUS M NPOM3BECTU PACYET TEMNOMNPUTOKOB U
BnaroBblgeneHnin B netHem pexmme padotbl CKB. icxoaHble gaHHble onst pacyéTa B3ATb
n3 Tadbnuu Ne10 m Ne11. Mo mncxogHbIM AaHHbIM M Tabnuubl Ne8 onpeaenuTb panoH
nnaBaHus.

Tabnunua Ne10. MicxogHble AaHHbIe A4St NOCTPOEHUN NpoLecca Harpesa.

MNocnegHsas tun, °C Pun % Nn n, KBT/m?2 Nk

umdpa
KypCaHTCKOro

ouneta

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

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEAEHWE NPOLIECCOB MO MOHTAXY, NYCKOHANAJKE,
15.02.06.MK.04.01.M3 | TEXHUYECKOWM SKCMNYATALIM U PEMOHTY XONOAUNBbHO-BEHTUNALMOHHOM | C. 31/46
TEXHUKN N CUCTEM KOHOMLNOHNPOBAHUA BO3OYXA
Tabnuua Ne11. MicxogHble AaHHble A51si NOCTPOEHUs npoLecca Harpesa.
MNMpeanocnenHas d, mm B, m h, m fws % XapakTtep
uundpa paboTbl
KypCaHTCKOro
ounerta
0 250 4 2,5 70 J1érkun
1 200 4.5 2,2 65 Cp. TaxKecTu
2 300 3,5 2,3 50 J1érkmun
3 250 3,75 2,1 55 Cp. TshkecTu
4 200 4,25 2,4 45 JNérkun
5 300 4 2,0 40 Cp. TaxKecTu
6 250 3,5 2,1 42 JNérkun
7 200 3,75 2,2 47 Cp. TshkecTu
8 300 4,25 2,3 52 J1érkmun
9 250 4.5 2,4 60 Cp. TaKecTu

CodepxaHue omyema:

- HaMMEeHOBaHUEe NPakTN4eCKoro 3aHATUA,

- Uenb 3aHATUS;

- popMUpyeMble KOMMETEHLMUN U FIMYHOCTHbIE pe3ynbTaThl;

- TeopeTnveckad 4acTb;

- NCXOOHblEe

JaHHble ©n  i-d

anarpamMmma

C MNOCTPOEHHbIMUA

XapaKTepu3yHLLMMM COCTOSIHUE HaPYXXHOTO U BHYTPEHHETO BO34YXa;

- pacqéT TENNOMNPUTOKOB U BraroBblgeneHnin ans neTHero pexunma;

- OTBE€Thbl HA BOMPOCHI AJ1A CaMOINpPOBEPKA.

Bonpochbi 01151 caMornpo8epKu:

1. Y10 Takoe yrnoBon KO3IULMEHT fnyya npolecca?

2. Kak Bnusiet Xapakrtep pa6OTbI Ha Tenno- 1 BrnaroBbIAENeHNA?

TOYKaMW,

MpakTuyeckoe 3aHaTne Ne4 PacuyéT Tensno- n BNaroBbiaeneHnm B

KOHOAULUMNOHUPYEMbLIX MOMeLleHNsAX B 3UMHUN nepuvoa

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 32/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

Llenb 3aHsmus:

- MONYYUTb HaBblkM PaboTbl CO CNPaBOYHOM N y4eBHOW NUTEpPaTypPOn;

- NpMobpecTn nNpakTU4ecKne HaBblkM MO pacyeTy OQHOCTYNeH4YaToOn XONOoAUITbHOM
MaLUVHbI U onpeaesieHno NapamMeTpoB TOYEK LKA,

@opmupyemsie ripogheccuoHarbHble komrnemeryuu: K 4.1, K 4.3, T1K 4.6.

@opmupyembie nudHocmMHsbIe pesyrnbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Yacmb:

Pacuyét Tenno m BNaronpuToKOB B 3MMHEM pPEXUME SBMSETCA NPOLOSMKEHMEM
npakTudeckon pabotbl Ne3. Hepgocrtarowme gaHHble BepyTcs u3 npeaplayLumx pacyéTos.
[lanee pacyéT BeAeTCA NO YKasaHHbIM HUXe dhopmynam.

KoadhdomumneHT Tennonepegadn U30NnMpPOBaHHbBIX OrpaXKaeHUN:

K, = 0,52 + 0,005 * t,,, BT/(M?K)

TennonpuTok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLEN C BOLOMW:

Q1 = K5 * F; * (t, + At — t,;), BT

roe t, — TemnepaTypa 3abopTHOM BoAbl (NMPUHMMAaETCA Ha ABa rpagyca Huxe
TemnepaTypbl HapyXHoro Bo3gyxa). At — pobaBodHad pasHOCTb Temnepartyp U
npuHMMaeTcs pasHoun At = 15 ... 20, °C.

TennonpuTok Yepes3 NOBEPXHOCTb, KOHTAKTUPYIOLLEN C BO34YXOM:

Q2 = Kz * Fy * (tys — tys), BT
TennonpuTok Yyepes nepedbopkun, pasgensiowen KaTbl C KOPULOPOM:
Q3 = K3 * F5 = (t — tg3), BT
roe t, — TemnepaTtypa Bo3gyxa B Kopuaope U npuHMMaeTcst paBHowu t, = t,, + 5, °C.
TennonpuTok Yyepes UNNIMNHATOP:
Qun = Kuun * Fyn * (b — ty3), BT

roe K,, — KoadduuMeHT Tensonepegadn 4vepes ocTekrneHue (MpUHATb paBHbIM
0,424 BT/(M?>K)).

Tennonputok 4epe3 nepebopku, pasgensiowmnx KawTbl (NpU yCNoBUM, YTO
3afaHHasa TemnepaTtypa BO BCEX KaltoTax OAnHaKoBasi):

Qs = Qs = Kyg * Fy x (tys — ty5) = 0, BT

TennonpuTok Yyepes nanyoy:

6 = Kys * Fion * (t, + At —t,,) =0, BT

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 33/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

TennonpuTok Yepes NOABOSIOK:
Q7 = Kys * Fyon * (tus — tys) = 0, BT
TennosblaeneHust oT Noaemn:
Qn = qu*ny
q, =174 — 1,16 * t,,, BT/4en — TennoBblaeneHne oT O4HOro 4enoBeka nNpu nérkowm
paborTe.
q, = 226,8 — 1,16 * t,,, BT/yen — TennoBbigeneHme ot ogHOro Yenoseka npu pabote
CpeaHeNn TSXeCTW.
q, = 290, BT/4en — TennoBbigeneHme oT 04HOro YenoBeka nNpu Tshxenonm paborte
TennonpuTok OT MEXaHW3MOB:
Quex = 1000 * Nog * 1Py * Py * P53 x Py
roe: Y, = 0,8 - K0adPPMLUNEHT NCMONb30BaHUS YCTAHOBOYHOMN MOLLIHOCTH
Y, = 0,7 — KO3 PULMEHT 3arpy3kun (OTHOLLEHUSA cpeaHero NnoTpebneHnss MOLWHOCTH
K MakcumanbHoMy)
Y5 = 0,7 - K0athMUNEHT OgHOBPEMEHHON PaboTbl MEXAHN3MOB
Y, =09 — KOIPMUUMEHT, Yy4unTbIBAOLWMA  MaKCUMasbHYO  aCCUMUNALMIO
BblAensawoLuerocs Tensia BO3gyxom
TennonpuToK OT OCBETUTENBHbLIX NPUBOPOB:
Qocs = Gocs * Frona Br
rae: qoe = 4,5 BT/M? — Hopma ocBelleHHoCTM 1 M2 nona.
O6Lee KonmyecTso Tenna, NOCTyNaloLWero B KatTy:
20:; =01+ Q2+ Q3+ Qs+ Qs+ Q6+ Q7+ Quy + @y + Quex + Qocss BT
O6Lee KonmyecTBo Tenna, NocTynarLero B 610K KatoT:
Qoﬁm =N * > Qs, Br
PacuéTt BnaroBblgeneHnn B KOHAULMOHNPYEMbIX KatoTax.
BnaroBblgeneHue oT nogewn:
I/l/;13 = Wy x Ny

w, =2,22x107%*t,, — 2,36 x 107>, Kr/c.uen

KONMU4ecTBO Bnaru, Bblaensemoe
OAHVM 4YerioBEKOM Npu paboTE NErKOM TAXKECTMW.

w, =2,08%x107%xt,, —6,94 1077, kr/c.yen

KONUYeCcTBO Bnaru, Bblaensemoe
OLHMM YenoBekoMm npu paboTe cpegHen TAKeCTU.

w, =3,06%107%xt,. + 556 x107°, Kkr/c.den — KONMMYECTBO Bnary, BblOensemoe
OLHVM 4YerioBEKOM Mpu TXENOW paboTe.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 34/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

BnaroBblgeneHus nogen n 6yayT SBAATbCA CyMMapHbIMU BraroBblAeNeHUsIMU.
B pesynbtaTe TennoBNaHOCTHOro pacyeta KOHAVLMOHMPYEMOIO MOMELLEHUS

onpegensem yrnoson KO3gULUKUEHT flyda npoLecca ansa neTHero pexmma

_ 2Qsx1073

k[>x/kr.Bnaru.
WJ'I3

&

[NopsiOok ebironHeHuUs1 pabomeil:

1. A3y4nTb 1 3aKOHCNEKTUPOBATbL TEOPETUYECKYIO YacTb.

2. BblbpaTb KOMKOpPTHbIE YCMOBUS M MNPOU3BECTM PAaCYET TEMMOMNPUTOKOB WU
BnaroBblgeneHnn B 3aMMHeM pexume pabotbl CKB. MicxogHble AaHHble Ons pacyéTa B3sATb
n3 Tabnuu Ne10 u Ne11. Mo mcxoaHbIM gaHHbIM M Tabnmubl Ne8 onpeoenuTb panioH

nnaBaHNA U NapamMeTpbl HAPY>XXHOIo Bo3ayxa.

CodepxaHue omyema:

- HAMMEHOBaHMeE NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- bopMUpyeMblE KOMNETEHLMM U JIMYHOCTHbIE Pe3ynbTaThl;

- TeopeTnyeckas 4acTb;

- UCXOOHble [OdaHHble W i-d guarpaMma € MOCTPOEHHBIMU  TOYKaAMM,
XapaKkTepuayLwmMm COCTOSIHNE HaPY>KHOTO N BHYTPEHHEro BO34yXa;

- pacyéT TENIONPUTOKOB U BMAaroBblAENEHUN ANA 3MMHETO PEXnMa;

- OTBETbI Ha BOMPOCHI 4151 CAMOMNPOBEPKM.

Bonipocbi 0r1si caMornposepKu:
1. Kakon obpaboTke BO34yx noasepraeTcs B 3MMHEM pexume paboTtsl CKB?

2. Kakown obpaboTke Bo3gyx noasepraeTtcs B fieTHEM pexmme padoTtel CKB?

MpakTnyeckoe 3aHATMe Ne5 PacyéT u noctpoeHume npoueccoB o6paboTkn Bo3ayxa B
NeTHeM U 3MMHEeM pexumax pabotbl npsamotoyHon CKB

Llenb 3aHsmus:

- NprnobpecTn npakTUYECKMe HaBblKM MO pacdeTy M MOCTPOEHUID NPOLEecCoB
006paboTkn BO3ayxa B JIETHEM U 3UMHEM pexnmax paboTbl npsamoToyHon CKB;

@opmupyembie npogheccuoHasibHble KomrnemeHuyuu: K 4.1, TIK 4.2, 1K 4.3, K
4.4, 1K 4.5, T1K 4.6.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- NM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 35/46
TEXHWUKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

@opmupyemsbie nuU4YHOCMHbIe pedynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Hcnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckasi Yacmab:

Pacyét n noctpoeHve npoueccoB 06paboTKMm BO3gyxa B NETHEM WU 3UMHEM
pexumax pabotbl npamoTtoyHon CKB ocywlectBnaetca Ha 6a3se AaHHbIX, NOSTyYEeHHbIX B
npakTudecknx pabotax Ne3 n Ne4.

lMepeg Havanom pacyéta W nocTpoeHus npoueccoB o06paboTkn Bo3adyxa
Heobxoanmo n3o6pasnTb NPUHUUNMAanNbHY cxeMy npsimoTouHon CKB.

n /,J

B roHO. [Tomelw.

K2 KO R1

[anee npucTtynaem K pacyéTy 1 NOCTPoOeHUIo Ha i-d-anarpamme.

1). MocTtpoeHue npouecca o6paboTkM Bo3ayxa B JIETHEM pexume AN
npsimoToyHoun CKB.

HaHocum Ha guarpammy Toukm B n H. U3 Toukmn B nposogum nyy npouecca En go
nepeceyeHusi ¢ nsotepmon te— tn<s, °C. MNMonyyaem 104Ky 1. No nnHUK dn=const HaHOCUM
Touky [T (tn— tn’ =1+£2, °C). U3 Toukm 1 no nuHum dn=const npoBoaMM nNpsAMYK0 A0
nepeceyeHus ¢ nuHuen ¢ =0.95. NMonyyaem Touky O. Yepes Toukm H n O nposoamMm
NpsiMyo.

MoTpebHOE KONNMYECTBO BEHTUMSLMOHHOIO BO3ayXxa, Kr/c:

xwy
d, —d,

Bbibupaem tunosyto cekuuio M3 Tabnuubl Ne12 ¢ pacxogom Bo3sgyxa LOmH, Kr/c.

Ly = x 103

YTo4HsieM nonoxeHue Todku N Ha anarpamMme:

LW,

0

d,=d, — * 103

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 36/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

CoeauHsem TOodkM H n O 1 Begém NpAMy0 NUHUIO OO0 MNepecedeHns C KpuBow
¢®=100% wn nonydaem To4ky W w©n onpegenseMm cpeaHOw TemnepaTtypy BOAbl,
pa3bpbl3rnBaemMon B kamepe opolueHus: tw=8,5 °C.

TennoBas Harpyska Ha kamepy opoLueHus, kKBT:
Quo = Lo(ly — ip)
TennoBas Harpyska Ha kanopudep BTOporo nogorpesa, KBT:
Qxz = Lo(in’ —ip)

Ecnn nuHua HO He nepecekaeTt kpmByto @=100%, TO HeobxooumMo noaknto4vatb
Kanopudep nepsoro nogorpesa. Torga u3 ToukM H no nuHumM d, = const NpoBOAUM
NPAMYIO NMHUIO A0 Takoin Toukn H npu koTopoin npsmas H O GyaeT nepecekatb KpUBYIO
¢®=100%.

2). MNocTpoeHne npouecca ob6paboTkM Bo3ayxa B 3MMHEM pexume AnNA
npamotoyHon CKB.
HaHocum Toukm B wmn H. Yepes Touky B npoBogum nyd npouecca E3 o

nepeceyeHns ¢ dn=const:

A

103
Ly

dy=d, —

Mony4yaem Touky 1. Ha nepeceveHun nuHumn dn=const 1 kpnBon ¢ =0.95 Haxooum

Touky O. Yepes Touky O npoBoanm NUHUKO io=const 0O nepeceyeHus ¢ nnuHuen dH=const,
npoBegEHHOM Yyepes Touky H. MNonyyaem Touky K.
Tennosas Harpyska Ha Kanopudep nepBoro nogorpesa, KBT:
Q1 = Lo(ix — i)
Tennosas Harpyska Ha kanopudyep BTOpoOro nogorpesa, KBT:
Quz = Lo(iy — ip)

Tabnuua Ne12 [1aHHble N0 NPOM3BOAUTENBHOCTU TUMOBbLIX CEKLMN.

Ne TunoBas cekuus HomMunHanbHasa NponM3BoAUTENBHOCTb, Kr/C
n/n

1 Kg 10 3,333

2 Kg 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

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



KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MK.04.01.M3 TEXHUYECKOW 3KCIITYATALNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 37/46
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

9 KT 200 66,667
10 Kt 250 83,333

CodepxaHue omyema:

- HAMEeHOBaHWe NPaKTUYECKOro 3aHATUS;

- Uernb 3aHATUS;

- (hopmMurpyemMble KOMNETEHLMU U NINYHOCTHbIE pe3ynbTaTbl;
- TeopeTmyeckas 4acTb;

- pacyéTbl 1 i-d guarpamma c NOCTPOEHHbLIMU NpoLieccamu;

- OTBE€Thbl HA BOMPOCHI AJ1A CaMOIpOBEPKA.

Bonpocbi 0r1si caMorposepKu:
1. Y70 03Ha4aeT yrnoBon KO3PULMEHT Nyya npouecca?
2. Yto Takoe TemnepaTtypa no MOKPOMY TEpMOMETPY?

3. Kak nsobpaxaeTtcs npouecc yBrnaxHeHus Ha i-d gnarpamme?

MpakTnyeckoe 3aHATMe Ne 6. PacuyéT u noctpoeHue npoueccoB o6paboTkm Bo3gyxa

B JIeTHEM U 3UMHeM pexumax pabotbl CKB ¢ peunpkynsiumen

Llenb 3aHsmusi:

- NprnobpecTn npakTUYecKne HaBblKM MO pacdeTy M MOCTPOEHUD NPOLEcCoB
00paboTkn BO3ayxa B NIeTHEM U 3UMHEM pexnmax paboTsl CKB ¢ peunpkynsumen;

@opmupyembie ripogpeccuoHasrbHble komnemeHyuu: K 4.1, TIK 4.2, TIK 4.3, TIK
4.4, TIK 4.5, TIK 4.6.

@opmupyemsbie nnuU4YHOCMHble pedynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Hcnonb3oeaHHble ucmoyHuku: [1], [6], [8], [13].

Teopemuyeckasi Hacmab:

Pacyét u nocTtpoeHue npoueccoB 06paboTkM BO3gyxa B JNETHEM U 3MMHEM
pexumax paboTtbl CKB ¢ peumpkynsaumen ocyliectBnaeTca Ha 6ase gaHHbIX, NONTyYeHHbIX
B npakTuyeckmx pabotax Ne3 n Ne4.

lMepeg Havanom pacyéta WM nOCTpoeHus npoueccoB o06paboTkn Bo3adyxa

HeobxoaMmo n306pasnTb NpUHUMNUanbHyO cxeMy npsmotTovyHon CKB.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- NM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
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TEXHWUKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

n ’_.»—""

B rona. Nomew,

Lp

1). MocTpoeHme npouecca o6paboTkn Bo3ayxa B neTtHem pexume anst CKB ¢

OAHOM peuunpKynsumen.

HaHocum Ha guarpammy Toukm B n H. U3 Toukmn B nposogum nyy npouecca En go
nepeceyeHusi ¢ nsotepmon te— tn<s, °C. MNMonyyaem 104Ky 1. No nnHUKM dn=const HaHOCUM
Touky [T (tn— tn’ =1+£2, °C). U3 Toukm 1 no nuHum dn=const npoBoaMM NpsAMYK0 [0
nepeceyeHus ¢ nuHnen ¢ =0.95. Nony4aem To4ky O.

nOTpe6H08 KONMM4eCcTBO BEHTUNALMOHHOIO BO34YyXa, Kr/c:

Ly = %* 103, kr/c

Bbibrpaem Tunosyto cekumto no tabnuue Ne12 c pacxogom Boagyxa LOnH, kr/c.
YTo4HsieM nonoxeHne To4ku 1 Ha anarpamme:
W,
L

0

d,=d, — * 103

CoeonHsiem Toukm B' m H. JluHma B'H — npouecc CMeELIEHUss Hapy>XHOro wu
peumpKynaumMoHHoro Bo3ayxa. Haxogmm otpesok CH, koTopbin coctaBnseT 1/3 ot B'H.
Monyyaem cpegHo0 TemnepaTypy BoAbl, pa3dbpbi3rMBaeMon B Kamepe OpPOLUEHUS:
tw=9,°C.
Tennosas Harpyska Ha Kamepy opoLlueHus, KBT:
Qo = Lo(ic — ip) kBT
Tennosas Harpy3ka Ha kanopudep BTOporo nogorpesa, KBT:
Qi1 = Lo(in — io) KBT

2). NMocTpoeHue npouecca o6paboTku Bo3ayxa B 3uMmHeM pexume ansa CKB c
OOHOW peunpKynsaumen.
HaHocum Toukm B wn H. Yepes Touky B nposogum nyy npouecca E3 pgo

nepeceyeHns ¢ dn=const:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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d,=d, — % * 103 r/kr.cyx.Bo3q

0
Monyyaem Touky 1. Ha nepeceveHnn nuHum dn=const n kpmeon ¢ =0.95 HaxoaMM
Touky O. CoeguHsiem Toukn B n H. JlnHna BH — aTo npouecc cmeleHns HapyXHoOro L, n
PELMPKYNALMOHHOrO L, Bo3adyxa.
OtknagbiBaem otpe3ok CB Ha nuHuu HB ot Toukun B, paBHbin 2/3 HB. Nonyyaem
Touky C’. Uepes Toukn B u C’ npoBoamm nuHUO 0o npecedeHus ¢ dH=const. [Monyyaem
Touky K'.
Tennosas Harpyska Ha kanopudep nepBoro nogorpesa, KBT:
Qu1 = Ly (i — iy) KBT
Tennosas Harpy3ka Ha kanopudep BToporo nogorpesa, KBT:
Quz = Lo(iy — ip)KBT
Ecnu nuHna HB nepecekaet nuHuio ¢ =1, TO nogmMeLUMBaHNe peumnpKynsaLMoHHOro
BO3Jyxa NpouM3BOAMM MOCe MOoAorpeBa HapyXHOro B Kanopudepe nepBoro nogorpesa.
Toraa Ha pgmarpamme nposoamm nuHU BK 0o nepecevyeHuss ¢ nuHmen dH=const un
nosiydaem Touky K', a Touka C* okaxketcs Ha mecTe Touku K.
TennoBas Harpyska Ha kanopudep nepBoro Nogorpesa B 3TOM criyvae, kBT:
Qua = Ly(ige — i) KBT
CodepxxaHue om4yema:
- HAMEHOBaHWe NPaKTUYECKOro 3aHATUS;
- Lenb 3aHATUS;
- (hbopmMurpyemMble KOMNETEHLMM U NINYHOCTHbIE pe3ynbTaTbl;
- TeopeTnyeckasi 4yacTb;
- pac4yéTbl 1 i-d guarpamma c NOCTPOEHHbIMU NpoLieccamu;
- OTBETbI Ha BOMPOCHI 4151 CAMONPOBEPKU.
Bonpochbi 0risi caMorposepKu:
1. Y710 NOHMMaeTCcsa nog NOHATMEM peLupKynaumMm?

2. Yto Heobxoammo coenaTtb, ECNY NIMHUSA CMELLEHNSA OKaXKeTCH B 30HE TyMaHa?

MpakTnyeckoe 3aHaTMe Ne 7. PacuyéT u noctpoeHue npoueccoB o6paboTkmn Bo3agyxa
B JIeTHEM 3MMHeM pexumax paboTbl CKB ¢ aBoMHOM peumpKynaumen
Llenb 3aHsmus:
- NpuobpecTn npakTU4YeckMe HaBblkKM MO pacyeTy U MNOCTPOEHUIO MNPOLIECCOB
00paboTkn BO3ayxa B NleTHEM U 3UMHEM pexnmax paboTbl CKB ¢ peunpkynsumen;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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@opmupyemsbie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, 1K 4.3, 1K
4.4, 1K 4.5, T1K 4.6.

@opmupyembie nnudHocmHsble pesyrnbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmab:

Pacuyét n noctpoeHve npoueccoB 00OpaboOTKM BO3gyxa B JfETHEM U 3UMHEM
pexumax paboTtbl CKB ¢ OBOMHOM peumpKynauuen ocyulectsnsietcs Ha 6ase gaHHbIX,
nony4yeHHbIX B npakTnyeckmx pabotax Ne3 n Ne4.

Mepen Havanom pacyé€Tta 1 NoCTPoeHust npoueccoB obpaboTkm Bo3gyxa HeobxoanmMo
n3o06pasnTb NpuHUMnmManbHyto cxemy CKB ¢ ABOMHOWN peumpKynsaumen.

" 7

B ronn. Nomerw.

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

nepBOW N BTOPOMU peLupKynsiLmen.

HaHocum Ha guarpammy Toukm B n H. Yepes Touky B nposBoaum nyy npouecca En u
Haxoaum Toukm I, ', B'. Yepes Toukm B n [T npoBoAUM NMHUIO 0O NepeceyeHust ¢
kpuBon @=0,95 n Haxogum Touky O. JlnHma B'O — 3TO npouecc cMelleHns Bo3gyxa

BTOPOM  peuupkynsiuMmM 1M BO3dyxa Mpollewero 4Yepe3 Kamepy  OpOLLEHWs

(BO37yX0OXNaauTenb)
I_IOTpe6Hoe KONMM4yecCcTBO BEHTUNALMOHHOIO BO34yXa, Kr/c
w;,
LO = 2 L y KF/C
dg—dy

[ns nonyyeHHOro mMaccoBOro pacxofa Bo3dyxa noabupaem TUMNOBYK CEKUMIO MO
Tabnuue Ne12.
KonunyecTtBo BO3ayxa, NpoLLeALLEero Kamepy OpoLUEeHUs, Kr/cC:
B'II’
0B"
KonnyecTtBo peumpKynaumoHHOro Bo3ayxa (nepsasa peumpkynaums), Kr/c:

LKOJ‘I = LOJIH *

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Lpl = %onn
KonunyecTtBo Hapy>XHOro Bo3ayxa, Kr/c:
Ly = Lyon — Lp1
Haxogum anunHy otpeska CH:
_ B'H’

H=—
¢ 3

OtknagbiBaem Ha nuHum B'H oTtpesok CH n Haxogum Touky C. Yepes toukn C n O
nposogum nuHuo o kpuson @ =100%. [lonyvyaem TemnepaTypy BOAbl B Kamepe
opoueHus tw, °C.

YTo4yHAeM nonoxeHue To4ku l1:

LW,

0

d,=d, — * 103

TennoBasi Harpy3ka Ha KaMepy OPOLLEHUS:
Qxo = Lyo(ic — ip), kBT
Ecnn nuHna CO nepecekaet kpuByto @ =100%, To HeobGXxoaMMO nepexoauTb Ha

CXEeMY C OOQHOW peumpKynsaumnen.

2). NMocTpoeHue npouecca o6paboTku Bo3ayxa B 3uMmHeM pexume ansa CKB c
nepBOW N BTOPOMN peuupKynsiLumen.
HaHocum Toukm B wmn H. Yepes Touky B npoBogum nyd npouecca E3 o

nepeceyeHns ¢ dn=const:

d,=d, — % * 103, r/kr.cyx.Bo3g
0

Mposoaum nuHuto do=const go nepeceyveHuns ¢ @ =95% mn nony4aem Touky O.
d,=d; — LLT(:, * (dB — dm), r/Kkr.cyx.Bo3p,
CoeguHsiem Toukm B 1 O n Ha nepeceyeHumn ¢ dn=const Haxoanm Touky C'.
BnarocogepxaHue B Touke C:
d.=d; — LL—; * (dB — dH), r/kr.cyx.so3g
Tennosas Harpyska Ha kanopudep nepBoro nogorpesa:
Qu1 = Ly (i — i,)kBT
Tennosas Harpyska Ha kanopudep BTOPOro nogorpesa:
Quz = Lo(iy — i )KBT

CodepxxaHue om4yema:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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- HAaMMEHOBaHMEe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- (bopmmpyemMble KOMNETEHLNN N NINYHOCTHbIE pe3yrbTaTbl;

- TeopeTnyeckas 4acTb;

- pacyéThbl 1 i-d gnarpamma ¢ NOCTPOEHHbLIMY MpoLeccamu;

- OTBETbI Ha BOMPOChHI 41151 CAMONPOBEPKHU.

Bonipocbi 0r1si caMornposepKu:

1. Y710 NOHMMaeTCcsa nog NOHATUEM peLmpKynaAumMm?

2. Yto Heobxoammo caenatb, €CNn NIMHUSA CMELLEHNS OKAXXETCS B 30HE TymaHa?

3. Kak onpegenutb NOTPeBGHO KONMYECTBO HApPY>KHOIO BO3yxa B CXEME C 4BONHOM

peumpkynaumen?

MNMpakTnyeckoe 3aHaTMe Ne 8. OnpeaeneHne NnoTepb Hanopa B BO3AYLWHON CeTW.
Mopbop BeHTUNATOpPA

Llenb 3aHsmusi:

- NONYYMTb HaBbIKM paboTbl CO CNPaBOYHON N y4eBHOM NuTepaTypou;

- NPMOBPECTU NPAKTUYECKME HABBIKM MO pacyeTy NOTepb Hanopa B BO34YLUHOW CETU
n noabopy BeHTUNATOpPA.

@opmupyemsbie npogheccuoHasibHble KomrnemeHuyuu: K 4.1, TIK 4.2, 1K 4.3, K
4.4, TIK 4.5, TIK 4.6.

@opmupyembie nU4HOCMHbIe pesyrbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmab:

CodepxxaHue om4yema:

- HAMMEHOBAHME MPAKTUYECKOrO 3aHATUS;

- Uenb 3aHATUS;

- bopmmpyembie KOMNETEHLNN N NINYHOCTHbIE pe3ynbTaTbl;
- TeopeTnyeckasi 4acTb;

- pacyéT noTepb Hanopa 1 NoAobpaHHbLIN BEHTUANTOP;

- OTBETbI Ha BOMPOCHI 41151 CaMOMPOBEPKM.
Teopemu4yeckas Yacme.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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TEXHVKN 1 CUCTEM KOHOMLUMOHNPOBAHWA BO3OYXA

ans Bbl60pa BEHTUNNATOPA ofnpeaendeMm aspoanHamMn4eckoe CornpoTuBIiieHne

KOHAMUMWOHepa.

XuBoe ceueHune no Bo3ayxy, M2

f;;o/ce

CKopocTb BO3ayxa B XXMBOM CEYEHMM KaMepbl OpoLleHusi (BO3QyxooxnaguTens),

m/c:
V — LK()
6
pK .f‘GQI('G
AsponHamMmmnyeckoe conpoTusrieHne Kamepbl opoLlleHus, MNa:
2
H, =115-p -V,
AspoanHamMmmnyeckoe conpoTuereHne Bosagyxooxnagurens, Na:
1.87
Hgo:()’gs'(ps'VB) 'Z'ncercu
AspoamHammnyeckoe conpoTusrieHne kanopudgepa nepsoro nogorpesa, lla:
H,=1432-(p,-7,)""
AspoanHammnyeckoe conpoTusrieHne kanopudgepa nepsoro nogorpesa, lla:
H,, =1893-(p,-V,)"™
AapoanHamMmnyeckoe conpoTMBeHne camoouumLatowerocs ounetpa, lMNa:
Hp:=100
AspoanHaMmmnyeckoe conpoTuBIieHne KoHANLMOHepa, [Ma:
Hm; :cho +Hl<‘1 +H1<2 +Hp
AspoanHamMmmnyeckoe ConpoTUBIIEHNE CUCTEMbI KOHOMUMOHUPOBaHuS, Na:
H=2-H,
Ncxogsa w3 BenuumH H 1 Lo ocywectBnsem nogdop BeHTUNATopa Mo UX
XapakTepucTuke.

Bonipocbi 0r1si caMornposepKu:
1. Otyero 3aBMCUT aspoanHaMUYECKOE CONPOTUBIIEHNE BO3QYyXOOXIaanTensa?

2. N3 kakux noTepb CKMaabiBaetcd aspoanHaMMU4ecKoe COnpoTUBIiEHUE

BO3AYLLIHOW CETU KOHANLMOHepa?

MpakTnyeckoe 3aHaTne Ne 9. Noadop ob6opyaoBaHUA ANA cUMCTEM
KOHAWLMOHUPOBAHUA U BEHTUNALUM BOo3ayXa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHsmus:

- MONYYUTb HaBblkM PaboTbl CO CNPaBOYHOM N y4eBHOW NUTEpPaTypPOn;

- NpuobpecTn npakTU4eckne HaeblkM No nogbopy obopyaoBaHUA AN CUCTEM
KOHOANLMOHNPOBAHUSA U BEHTUNASLMM BO3ayXa.

@opmupyemsbie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, 1K 4.3, K
4.4, 1K 4.5, T1K 4.6.

Dopmupyembie niudHocmMHble pesyrnbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmab:

Mcnonb3yss cnpaBoyHuKM pupm-nponssoamtenen CKB no pacyéTHbIM  OaHHbIM
ocywectBndetca nogbop obopynosaHus CKB: kanopudepbl, Kamepa OpoOLleHus,
BO34yXx0oxnaguTenb, apmaTypa, unbTp.

CodepxaHue omyema:

- HAMEeHOBaHWe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- hopmmpyemble KOMNETEHLNN N NINYHOCTHbIE pe3ynbTaTbl;

- TeopeTmyeckas 4acTb;

- nogobpaHHoe ob6opyaoBaHUE;

- OTBETbI Ha BOMPOCHI A4S CAMOMPOBEPKMY.

Bonipocbi 0r1si caMorposepKu:
1. lMo kakum napameTpam nogbuparTcs kanopudepbl?
2. Tlo kaknm napameTpam noabuparTcsa Bo3gyxooxnagurenn?

3. Mo kaknm napameTpam noabuparoTca Kamepbl OPOLLEHNS?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MCI'IOﬂb3yEMbIe MUCTOYHUKUN NUTepaTypbI.

Buabl UICTOYHNKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x n3gaHumn

OcHoBHbIe

1. MpaBuna knaccudumkaumMm UM NOCTPOMKM  MOPCKMX  Cy[O0B
[OneKkTpoHHbI  pecypc]: HOPMAaTMBHO-TEXHUYECKUA OOKYMEHT /
Poccuiickuii Mmopckoln pernctp cygoxoactsa. - CaHkT-IleTepbypr:
Poccunckmin  mopckon pernctp cygoxogctea, 2016 - Y. Xl
XonoauneHble ycTaHoBku: Basamen HIO 2-020101-095; Beea. ¢
01.01.2018 r. - 2018.

2. lNpaBuna knaccudmkaumm 1M MNOCTPOMKM  MOPCKMX  CydOB
[OnekTpoHHBIN pecypc] : HOPMATUBHO-TEXHUYECKUA [OOKYMEHT /
Poccuiickuin mopckon pernctp cygoxoactsa. - Cadkr-leTepbypr:
Poccwuiickuin  mopckon peructp cygoxogctea, 2015 - Y. XV:
AsTomaTtusaumsa: Bsamen H[ 2-020101-095; Beea. ¢ 01.01.2018 r.
- 2018.

3. lMpaBnna TexHW4YecKon IKcnryaTaumm XONoAUIbHbIX YCTaHOBOK
cynoB dnoTa pblbHOM npoMbiwneHHocTn. — M.: MOPKHUIA, 2023.

4. TpaBuna akcnnyaTauuM CUCTEM M YCTPOWCTB aBTOMaTu3auuu Ha
cynax ®PI1 Poccun. -CI16.: TUIMPOPLIBEPJIOT, 2000..

[ononHuteneHble, B T.4.

Kypc nekuMi no  y4yebHol
oucyuniuHe, memoduyecKue
rnocobusi u pekomeHOauuu Onsa
8bIMO/THEHUSI rpakmu4eckux

3aHImul U camMocmosimesibHbIX
pabom

5. Enpgetoc A.N. OcHOBbl TEMMOTEXHUYECKOrO SKCMEPUMEHTA U
BaKyyMHON TexHuku, 2011.

6. Cnactuxud KO.H., Enpetoc A.WN., EnuceeB 3.E. TexHudeckas
aKcnnyaTaumnsa CygoBbIX XONOAMMbHbBIX YCTaHOBOK. — M.: MopkHura,
2014.

7. lpoxopeHkoB, A. M. AsTOMaTU3auus CyAOBbIX XONOAMSbHbIX
ycTaHoBOK [TekcT]: ydyebHoe nocobue gans BysoB / A. M.
MpoxopeHkoB. - M.: MopkHura, 2012

8. MNoneson A.A. ABToMaTU3aUNS XOMNOAUSMbHLIX YCTAHOBOK U CUCTEM
KoHAuUMoHMpoBaHusa Bosayxa. — M: MNMpodeccus, 2010.

9. AHnTtunoB A.B., [ly6poBuH N.A MoHTax n aKkcnnyaTauus xnagoHoBbIX
ycTaHoBok, 2009.

10.Konues W.O. Cynosble xonoaunbHble ycTaHoBkU. — Ofa.: deHukc,
2009.

11.AnTvnos A.B., Ay6posuH WN.A. [OunarHoctnka u pemOHT TOProBou
xornogunbHom TexHuku, 2008.

12. Kypc nekuun npenogaBaTenei no cneumanbHOCTH.

13. XapekuH A.A. CnCTEMbI OUHAMUYECKOTO OXMaXAEHUsl, OTOMNMNEHUs,
KOMpopTHOe xu3Heobecneyenne, 2002.

OneKTPOHHbIE
obpasoBaTernbHble pecypchl

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

14. 3BC « FOPANT», https://www.biblio-online.ru

15. 3BC «Akagemus», https://www.academia-moscow.ru
16. M3pgatenbctBo «JlaHby, https://e.lanbook.com
17. OnNeKTpoHHO-OUBNMoTEYHas cuctema
6mbnnoTeka oHnamH», https://www.biblioclub.ru

«yHl/IBepCI/ITeTCKaFI

I'Iepmop,mqecme n3gaHua

18. BeCTHMK MexayHapOoaHOW akagemMum Xonoaa;
19. XKypHan «3kcnnyaTaunsa MOpPCKOro TpaHcnopTa;
20. XKypHan «Mopckorn ®noty;

21. XKypHan «CTtaHgapTbl U Ka4eCTBOY.

22. Mopckue Bectn Poccun.
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    Q  к о =   L о  (   i н −   i 0 )


    d п =   d в −    ∑    W л    L 0 ∗  10 3


    L 0 =    ∑    W л    d в −   d п ∗  10 3


    𝜀 з =    ∑    Q з ∗  10  − 3    W  л з


    𝜔 л = 3 , 06 ∗  10  − 6 ∗   t  в з + 5 , 56 ∗  10  − 6


    𝜔 л = 2 , 08 ∗  10  − 6 ∗   t  в з − 6 , 94 ∗  10  − 7


    𝜔 л = 2 , 22 ∗  10  − 6 ∗   t  в з − 2 , 36 ∗  10  − 5


    W  л з =   𝜔 л ∗   n л


    Q  о б щ =   n к ∗  ∑    Q з


   ∑    Q з =   Q 1 +   Q 2 +   Q 3 +   Q 4 +   Q 5 +   Q 6 +   Q 7 +   Q  и л +   Q л +   Q  м е х +   Q  о с в


    q  о с в = 4 , 5


    Q  о с в =   q  о с в ∗   F  п о л а


    𝜓 4 = 0 , 9


    𝜓 3 = 0 , 7


    𝜓 2 = 0 , 7


    𝜓 1 = 0 , 8


    Q  м е х = 1000 ∗   N  о б ∗   𝜓 1 ∗   𝜓 2 ∗   𝜓 3 ∗   𝜓 4


    q л = 290


    q л = 226 , 8 − 1 , 16 ∗   t  в з


    q л = 174 − 1 , 16 ∗   t  в з


    Q л =   q л ∗   n л


    Q 7 =   K  и з ∗   F  п о л ∗ (   t  н з −   t  в з ) = 0


    Q 6 =   K  и з ∗   F  п о л ∗ (   t  w + ∆ t −   t  в з ) = 0


    Q 4 =   Q 5 =   K  и з ∗   F 4 ∗  (   t  в з −   t  в з ) = 0


    K  и л


    Q  и л =   K  и л ∗   F  и л ∗ (   t  н з −   t  в з )


    t к =   t  в з + 5


    t к


    Q 3 =   K  и з ∗   F 3 ∗ (   t к −   t  в з )


    Q 2 =   K  и з ∗   F 2 ∗ (   t  н з −   t  в з )


  ∆ t = 15 … 20


  ∆ t


    t  w


    Q 1 =   K  и з ∗   F 1 ∗ (   t  w + ∆ t −   t  в з )


    K  и з = 0 , 52 + 0 , 005 ∗   t  в з


    𝒇  𝒘


    𝝋  н л ,   %


    𝜀 л =    ∑    Q л ∗  10  − 3    W л


    𝜔 л = 3 , 06 ∗  10  − 6 ∗   t  в л + 5 , 56 ∗  10  − 6


    𝜔 л = 2 , 08 ∗  10  − 6 ∗   t  в л − 6 , 94 ∗  10  − 7


    𝜔 л = 2 , 22 ∗  10  − 6 ∗   t  в л − 2 , 36 ∗  10  − 5


    W л =   𝜔 л ∗   n л


    Q  о б щ =   n к ∗  ∑    Q л


   ∑    Q л =   Q 1 +   Q 2 +   Q 3 +   Q 4 +   Q 5 +   Q 6 +   Q 7 +   Q  и л +   Q  р а д +   Q  р а д и л +   Q л +   Q  м е х +   Q  о с в


    q  о с в = 4 , 5


    Q  о с в =   q  о с в ∗   F  п о л а


    𝜓 4 = 0 , 9


    𝜓 3 = 0 , 7


    𝜓 2 = 0 , 7


    𝜓 1 = 0 , 8


    Q  м е х = 1000 ∗   N  о б ∗   𝜓 1 ∗   𝜓 2 ∗   𝜓 3 ∗   𝜓 4


    q л = 290


    q л = 226 , 8 − 1 , 16 ∗   t  в л


    q л = 174 − 1 , 16 ∗   t  в л


    Q л =   q л ∗   n л


    Q  р а д и л =   K  и л ∗   F  и л ∗   q  о с т ∗ 1 , 15


    q  о с т = 0 , 8 ∗ 𝜓 + 117


    Q  р а д =    К  и л    𝛼 н ∗   F  с т з ∗   J н ∗   𝜀  p . с т =   0 , 424 20 ∗   F  и л ∗   J н ∗ 0 , 64 ,  


    J н = 4 , 65 ∗ 𝜓 + 279 ,  


  𝜓


    Q 7 =   K  и з ∗   F  п о л ∗ (   t  н л −   t  в л ) = 0


    Q 6 =   K  и з ∗   F  п о л ∗ (   t  w + ∆ t −   t  в л ) = 0


    Q 4 =   Q 5 =   K  и з ∗   F 4 ∗  (   t  в л −   t  в л ) = 0


    K  и л


    Q  и л =   K  и л ∗   F  и л ∗ (   t  н л −   t  в л )


    t к =   t  в л + 5


    t к


    Q 3 =   K  и з ∗   F 3 ∗ (   t к −   t  в л )


    Q 2 =   K  и з ∗   F 2 ∗ (   t  н л −   t  в л )


  ∆ t = 15 … 20


  ∆ t


    t  w


    Q 1 =   K  и з ∗   F 1 ∗ (   t  w + ∆ t −   t  в л )


    K  и з = 0 , 52 + 0 , 005 ∗   t  в л


    F 4 =   F 5 = h ∗ B


    F 3 = h ∗ L −   F  д в


    F 2 =   f н ∗ F / 100 −   F  и л


    F 1 =   f  w ∗ F / 100


  F = h ∗ L


  b д = 1 ,   м .


  h д = 1 , 8 ,   м   и


    F  д в = h д ∗ b д


    F  и л = 𝜋 ∗     d 2 4


    F  о г р = 2 ∗ h ∗  ( B + L )


    N  о б = n ∗   F  п о л а ,  


  L =     F  п о л а  B ,  


  h


    F  п о л а =   V h ,


    n л


    𝜈 л


  V =   𝜈 л ∗   n л


  𝜑 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


    𝜑 2 ,   %


    𝜑 1 ,   %


  𝜀 =   ∆ i  ∆ d


  𝜑 =    Р п   Р н ∗ 100 %


    𝜌  с у х =    Р  б а р ∗ ( 1 + d )  0 . 2871 ∗ T ∗ ( 1 + 1 . 6078 ∗ d )


  d = 0 , 622    Р п   Р  с у х = 0 , 662    Р п   Р  б а р −  Р п


  d =     𝜌 п    𝜌  с у х
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