denepanbHoOe areHTCTBO Mo pbIBONOBCTBY
BEFAP® ®I'bOY BO «KI'TY»
KanuHuHrpaackuin MOpcKon pbioonpoMbILLNEeHHbIN Konneax

YTBepxaato
3amecTutenb HavanbHWKa Konnegxa
no y4yebHo-meTOgMYECKON paboTe
A. U. KonecHnyeHko

MoanucaHo LMhpPoBOi NOANUCKI:
KonecHuuyeHko AHapeli iropeBuy
MpuunHa: f yTeepann aT0T AOKYMEHT
BHarta: 6 Maii 2025 r. 9:56:11
DN: E=uc_fk@rosk:

| ——3

> | u, S=77 Mocksa, WHH
tON=7710568760, =1047797019830,
STREET="Bo/1bWoii 3nar i nej
cTpoenue 1", L=r. Mocks:
Poccum, CN=deaepanbHo

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 KOHOWLUMOHUPOBAHUA U BEHTUNALIMX BO3AYXA

MeTogmyeckne ykasaHUs No BbIMNOSIHEHUIO MPAKTUYECKMUX 3aHATUN
(ons npenogaBsarenen)
no cneunarnbHOCTU
15.02.06 MoHTax, TeXHMYeCcKasa 3Kcnsiyataums u peMOHT XONoAUSbHO-
KOMMPECCOPHbIX U TENSIOHACOCHbIX MaLUMH U YCTaHOBOK (MO oTpacnam)

MO-15 02 06-MAK.04.01.N3

PASPABOTHUUK Hukuwne M.IHO.
3ABELYHOWWMM OTOAENEHMEM Hukmwmn M.HO.
rog PASPABOTKU 2024

rog OBHOBJIEHUA 2025




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 2/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

CopepxaHue
Y=Y (ST = ST 3
[MepeyeHb MPAKTUHECKUX BAHSTUM c.euuuneeeiriiieeeeeiieeeeeetiseeseastseesesssseesesssnsaesessnseesesnnaeaeens 12
MpakTtnyeckoe 3aHaTne Ne1 NMNocTpoeHne nNpoLeccoB N3MeHEHNs1 COCTOSIHUSA BOo3ayxa ....13
Mpaktnyeckoe 3aHATNE Ne2 OnpeaeneHne BraKHOCTM BO3AYXA ..uuveeeeeeeeerrvnnnieeeeeneeennnns 19
MpakTtnyeckoe 3aHaTHe Ne3 PacyéT Tenno- n BnaroBblgenieHnin B KOHANLNOHUPYEMbIX
NMOMELLEHNAX B FIETHUM MEPMOL, .eevvveeeeeiiiieeeeettiaeeseessaeeseessanseeesssnnaasesssnnaesesssnaeesessnnneeeens 25
MpakTtnyeckoe 3aHATNEe Ne4 Pacyé€T Tenno- n BnaroBblgerieHnin B KOHANLNOHUPYEMbIX
NMOMELLEHNAX B SUMHUM NEPUOL, . ..cevuveeeeeiriiaeeeestieeseassaseseesssnsasesssnsesesssnnaasesssnnaeesessnaeeeees 31
MpakTuyeckoe 3aHaTUE Ne5 PacuyéT n noctpoeHue npoueccoB o6paboTkn BO3ayxa B
NEeTHEM 1 3UMHEM pexunMmax paboTbl MPAMOTOUHON CKB.............cooovviiiiiiiecee e, 34
MpakTtnyeckoe 3aHaTNE Ne 7. Pacyé€T n noctpoeHue npoueccoB 0b6paboTku Bo3gyxa B
neTHeM 3MHeM pexumax padotbl CKB ¢ ABOVMHON PELMPKYIIALMEN ......eeeeeeeeeiiiieeenene, 39
Mpaktnyeckoe 3aHaTne Ne 8. OnpegeneHne notTepb Hanopa B Bo3ayLHon ceTu. Noabop
ZTCT e T [ o] o - TP 42
Mpaktnyeckoe 3aHaTne Ne 9. NMogbop obopyaoBaHUs A CUCTEM KOHOULMOHUPOBAHNA Y
BEHTUITALMU BOBOYXA «evvueeruneeeruneeesiaestineesssaesssnaesssnsesssnaeesssasessasssnsasssnsesssneesssnaeessnneerneeenns 43
MCNOMb3yeMbI€ NCTOUHUKU FIATEPATYPDBE wuuuuieeeeeeeeeeiiunnnaeeeeeeeeeessnsnnseesesseeeessnsnnnaeeeeeeeeesnns 45

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 3/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

BBegeHue

MeToanyeckne ykasaHust npegHasHavyeHbl Ang npenogasaTtenen u HanpaBeHbl Ha
obecrneyeHne BbICOKOrO YPOBHA OpraHM3aLmm u npoBeeHUs NpakTUYEeCKUX 3aHATUN.

[aHHble MeToOuYecKMe yKasaHWA SABMASAIOTCA  UHCTPYKTUBHBIM - [OKYMEHTOM
npenogaBsaTtenst Npu opraHM3auumn npakTUYECKUX 3aHATUIA, B TOM YuCrie C NPUMEHEHNEM
obaszatenbHoro gokymeHta YMK «Metoguyeckme ykasaHMA NO  BbIMOSHEHMWIO
NPakTU4YECKNX 3agaHnn (ons oby4daromnxcs)».

MeTognyeckme ykKasaHuMs NO  NPOBEAEHUIO  MPAKTUYECKUX  3aHATUA  Ons
npenogaBaTtenst COCTaBfeHbl B COOTBETCTBMM CO CRnegylwuMy  HOPMaTUBHbIMU
AOKYMEeHTamu:

- MNopsagok opraHnsaumm u ocyliecTBrneHuss obpasoBaTeribHON AeATENbHOCTM MO
obpasoBaTtenbHbIM NporpaMmmamM cpegHero npodgeccnoHanbHoro obpasoBaHus (C gon. m
N3M.), yTBEpPXXAeHHbIN npukaszoMm MuHuctepctBa obpasoBaHuna un Haykn PO 14.06.2013 r.
Ne 464;

- ®epepanbHble rocyagapcTBeHHble obpasoBaTenbHble CTaHOapTbl CpeaHero
npoceccrmoHanbHOro o6pasoBaHus N0 CNeUnansHOCTY;

- Y4yeOHbI nfaH no crneunanbHOCTU, B KOTOPOM OnpeaernieHbl nocneaoBaTenbHOCTb
N3ydeHnss OUCUMUNINH, a Takke pacnpegeneHne y4ebHoro BpemMeHn n qopmM KOHTPOMS no
cemecTpam;

- paboyas nporpamma y4ebHom gucumnnnuHbl (MpogeccnoHanbHoOro Mogyns).

Pabouen nporpamMmon npodeccnoHanbHOro MoAay”ns no MOK.04.01
npeaycMoTpeHO NpoBeaeHNe NPaKTUYECKUX 3aHATUN.

Llenbto npoBeaeHns NpakTUYeCKNX 3aHATUN SBNSETCS 3aKkpensieHne TeopeTnyecknx
3HaHUA 1 NpuobpeTeHNss HEOBXOANMbIX MPAKTUYECKNX HABbLIKOB U YMEHUIN MO OTAENbHbIM
TemMam Kypca.

Hapsagy ¢ dopMmMpoBaHMEM YMEHUI N HABLIKOB B MPOLIECCE NPaKTUYECKUX 3aHATUN,
0600LWalnTCs, CUCTEMATUIUPYIOTCS, YrNYyONslTCa U KOHKPETU3INPYIOTCA TeopeTudeckme
3HaHNA Ha NpakTUKe, Pa3BMBAOTCA MHTENNEKTYanbHbIE YMEHNS.

B pesynbTaTe BbINOMHEHUSI MNPAKTUYECKUX 3aHATU OOy4yalowuncs OOSMKEH B
NOSIHOW Mepe UM YacTUYHO BnageThb:

HabIKamu:

H 4.1.01 OCYLLEeCTBNATb TexHun4eckoe ncnonbL3oBaHne X0NoauIbHO-
BEHTUMSLUMOHHON TEXHUKN U CUCTEM KOHAMLMOHNPOBAHUS BO3AYXa;
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H 4.1.02 ocywectBnaTb  TexHWYeckoe  OBCMyXuBaHME  XOMNOAWSbHO-
BEHTUMNSALUMOHHOM TEXHUKN U CUCTEM KOHANLMOHNPOBAHMSA BO3AYXa;

H 4.1.03 BegeHna OoKyMeHTauuuM Mo TEeXHUYECKOW 3IKcnsyataumm XOonoausSibHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLIMOHUPOBAHUSA BO34yXa;

H 4.1.04 wucnonb3oBaHMs CpeacTB MHAMBMAOYaANbHOW 3aWuTbl BO BpeMS
TEXHUYECKOro UCMOMb30BaHNA 1 0B6CNY>XUBAHUS XONOANSIbHO-BEHTUNALNOHHOW TEXHUKN U
CUCTEM KOHOMLNOHUPOBAHMSA BO34yXa;

H 4.2.01 obHapyxeHna HeucnpasHoM paboTbl XONOAUSTbHO-BEHTUNALVUOHHOM
TEXHUKM N CUCTEM KOHOMUMOHUPOBAHUS BO34yXa M MPUHATUS Mep ONs YCTPaHEeHUs U
npegynpexaeHus oTKasoB U aBapui;

H 4.2.02 MNpoBoanTb ANArHOCTUKY XONOANITbHO-BEHTUNALMOHHOM TEXHUKN U CUCTEM
KOHONLMOHNPOBAHUSA BO3AYXa;

H 4.2.03 obecneunBatb 6e3onacHyo paboTy XonoausibHO-BEHTUNALWUOHHOM
TEXHUKN U CUCTEM KOHAMLMOHMPOBAHUS BO3yXa;

H 4.3.01 koHTponsa, aHanuM3a U ONTMMMU3auuK PEXMMOB paboTbl XONOAWUSTbHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAMLMOHNPOBAHUSA BO3AYyXa;

H 4.4.01 yyactna B opraHmsaumm 1 BbINOMHEHUN PaboT NO NOLrOTOBKE K PEMOHTY
XOSTI0ANNBHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHOULMOHUPOBAHNA BO34yXa U CUCTEM
aBTomMaTU3auuu;

H 4.4.02 yyacTtusa B BbINOSIHEHUM PEMOHTHbIX PaboT XONoAnNbHO-BEHTUNALNOHHOM
TEXHUKM M CUCTEM KOHAMUMOHMPOBAHWUS BO3dyxa WM CUCTEM aBToMaTuM3aumm C
npUMeHeHneM HeobXoaAnMbIX MPUCNOCOBEHNI N NHCTPYMEHTOB;

H 4.5.01 npoBeaeHna noaroToBKM K MOHTaXy YCTaHOBOK M CUCTEM aBTOMaTmM3aumm
XOSTI0ANNBbHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHONLMOHMPOBaHUS BO34yXa;

H 4502 B opraHMsaumm u OCYWECTBIEHUN MOHTaXa YCTAHOBOK M CUCTEM
aBTOMaTM3auumn XONOAUNBHO-BEHTUMNALMOHHON TEXHUKM U CUCTEM KOHAMLWNOHMPOBAHMS
BO34yXa;

H 4.6.01 BbINONHEHWs nNycKOHanagouvHblX paboT nepen BBOOOM B 3KCMyaTauuio
YCT@HOBOK M MpOrpaMMmMpoBaHne CUCTEM aBTOMaTU3aLMU XONOAUIBbHO-BEHTUNALNOHHON
TEXHUKN U CUCTEM KOHAULMOHMPOBAHUS BO3AyXa;

H 4.6.02 BbiNnosiHeHWs NporpaMMUPOBaHUA CUCTEM aBTOMaTMU3auumn XOSTOAUNbHO-

BEHTUNALMOHHOW TEXHUKM N CUCTEM KOHAULUMOHMPOBaAHNA BO3OYX;
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H 4.7.01 opraHusauum M OCyLECTBIEHNA MepPOnpuATUI MO OXpaHe Tpyda npu
npoBeAeHMM MPOLIECCOB MO MOHTaXy, MycKkoHanagke, TeXHWYEeCKOW IKchnnyataumm wu
PEMOHTY XONOANNBHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHANLMOHMPOBAHUS;

YMEHUSIMU:

Y 4.1.01 ocyLwiecTBnATL onepaunmn no TeXHUYECKOMY UCMNOMb30BaHUIO XONOANSBHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34YXa;

Y 4.1.02 ocyLlecTBnATbL onepauum no TEXHUYECKOMY OBCNYyXMBAHMIO XONOLUIBHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34yXa;

Y 4.1.03 npaBunbHO OKOPMIATL M BeCTU AOKYMEHTauui MO TeXHUYeCKOM
aKcnnyaTaumMm XonoaunbHO-BEHTUNSAUMOHHON TEXHMKM W CUCTEM KOHAWLMOHMPOBAHMS
BO34yXa;

Y 4.1.04 wucnonb3oBaTb cpeactBa MHAMBMAYaNbHOM  3aWMTbl BO BpeMs
TEXHUYECKOro UCMOoMb30BaHUsS U 0BCNYXMBAHNSA XONOAUSTbHO-BEHTUNALNOHHON TEXHUKN U
CUCTEM KOHOULMOHNPOBAHNA BO34yXa;

Y 4.2.01 ocywecTBNATb onepauum nNo KOHTPO0 napamMeTpoB paboTbl XONO4MUMNBHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBaHUSA BO34YXa;

Y 4.2.02 ocywectBnatb onepauum no obecnedeHuto 6e3onacHonm paboThl
XOSTOANSNBbHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOULMOHUPOBAHNS BO3AYXa;

Y 4203 onpegenatb NPUYUHbI  HeucnpaBHOW  paboTbl  XONOAMMBHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO3OYXa;

Y 4.3.01 koHTponupoBaTb, aHanuM3npoBaTb W OCYLECTBNATbL ONTUMU3ALNIO
pPeXMMoB paboTbl XONOANNBbHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOMLMOHUPOBAHUSA
BO34yXa;

Y 43.02 Bblbupate TemnepaTypHbin  pexuMbl  paboTbl  XONOAUSIbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34YXa;

Y 4.3.03 oueHmBaTb BAUAHWE Ppasfnn4HbIX akToOpoB Ha paboTy XONnoaunbHO-
BEHTUSTALMOHHOWN TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUSA BO34yXa;

Y 4.4.01 ocywecTBnATb OpraHM3auuio U BbIMNOMIHEHME paboT Mo MNoAroTOBKE K
PEMOHTY XOSTIOANNBHO-BEHTUNALNOHHOMN TEXHUKN U CUCTEM KOHOMLUMOHMPOBAHUA BO3ayXxa
N CUCTEM aBTOMATU3aLMN;

Y 4.4.02 BbINONHATL Pa3bopKy M COOPKY XONOAUMbHO-BEHTUSALNOHHON TEXHUKU U

CnctemMm KOHOMUMOHUPOBaAHUA BO34yXa,
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Y 4.4.03 onpefensTb WU3HOC XONOAWMBbHO-BEHTUNALUMOHHOW TEXHUKM U CUCTEM
KOHONLUMOHNPOBAHMSA BO3yXa U Ha3Ha4yaTb MepPbI MO ero yCTpaHeHuto;

Y 4.4.04 obecneunBatb ©0e3onacHyo paboTy npu PEeMOHTE XONoAUNbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOULMOHWPOBAHWA BO3dyxXa W MNOLrOTOBKE K
PEMOHTY;

Y 4.4.05 npaBunbHO MCMNOMb30BaTh NPUCNOCOBNEHNS U UHCTPYMEHT HEOBXOANMbIN
Ansa nposefeHns paboT No PeMOHTY XOOAWMbHO-BEHTUMALMOHHON TEXHUKU U CUCTEM
KOHOVLMOHNPOBAHNA BO3ayXa;

Y 4.5.01 ocyuwecTBnaTb NOArOTOBUTESNbHbIE PaboTbl NPWU MOArOTOBKE K MOHTaXy
YCTAHOBOK W CUCTEM aBTOMaTtu3auuu XONOAWUMbHO-BEHTUMSLUMOHHON TEXHUKM U CUCTEM
KOHONLMOHNPOBAHUSA BO3AYXa;

Y 4.5.02 BbinonHATbL TpeboBaHWA MpaBui TEXHUKM Ge30nacHOCTU U MNOXapHOW
©e30nacHOCTM BO BpeMsi OCYLLECTBEeHNs paboT npu NoaroToBKe K MOHTaXy YCTaHOBOK U
cucTeM  aBToMaTtmM3auun  XOSTIOAWUSTbHO-BEHTUNAUMOHHOM  TEXHUKM U CUCTEM
KOHONLMOHNPOBAHUSA BO3AYXa;

Y 45.03 opraHnsoBbiBaTb paboTbl MO MOHTaXy YCTAaHOBOK W CUCTEM
aBTOMaTM3auuM XONOAUNBHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBAHMS
BO34yXa;

Y 4.5.04 BbINOMHATL paboTbl MO MOHTaXy YCTAHOBOK M CMUCTEM aBTOMaTu3auuu
XONOAUIbHO-BEHTUNALNOHHOW TEXHUKN U CUCTEM KOHOULMOHUPOBAHUS BO34YXa;

Y 4.5.05 BbInonHATbL TpeboBaHWA MpaBui TEXHUKM 6e3onacHOCTU M NOXapHOW
©es3onacHOCTM BpeMs OcyllecTBreHna paboT no yCTaHOBOK M CUCTEM aBToOMaTuauuu
XONOAUIbHO-BEHTUNALNOHHOW TEXHUKN Y CUCTEM KOHOVULMOHMPOBAHUS BO34yXa;

Y 4.5.06 wncnonb3oBaTb HEOOXOAUMbLIA WMHCTPYMEHT W npucnocobneHna ans
BbIMOSMIHEHUA PaboT MO MOHTaXy YCTAHOBOK M CUCTEM aBTOMaTU3aLMuM XOMoOUSbHO-
BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OyXa;

Y 4.6.01 BbINOMHATbL NyCKOHanNago4Hble paboTbl nepes BBOAOM B 3KCMyaTauuio
XOSTI0ANNbHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHONLMOHMPOBaHUS BO34yXa;

Y 4.6.02 BbINONHATL NyCKOHanNagoyHble paboTbl Nepen BBOLOM B 3JKCMyaTauuto
cUcTeM  aBToMaTtmM3auun  XONMOAWSTbHO-BEHTUNSALUMOHHOM  TEXHUKM U CUCTEM

KOHOUMUMNOHNPOBAHUA BO34yXa,
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Y 4.6.03 BbINOMHATL PErynupoBKY W HACTPOMKY YCTPOUCTB W CpPeacTB
aBTOMaTM3auumM  YCTaHOBOK  XOJIOAWUNbHO-BEHTUNSALUMOHHOM  TEXHUMKM U CUCTEM
KOHOVLMOHNPOBAHNA BO34yXa;

Y 4.6.04 BbinONHATL TpeboBaHUA npaBuil TEXHWKM Ge30MacHOCTU U NOXKapHOW
Ge3onacHOCTM BpeMsi OCYLLECTBIIEHMS MNyCKOHanado4HbiX paboT nepes BBOAOM B
aKcnnyaTaumio XonoaurbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBAHMS
BO3yxa M CUCTEM aBTOMaTM3aLNK;

Y 4.6.05 wncnonb3oBaTb HeOOXOOUMBIA MHCTPYMEHT W npucrnocobneHna ans
BbIMOMIHEHUSA MNyCKOHaNago4HbIX paboT nepen BBOOOM B 3KCnsyaTauuio YCTaHOBOK U
aBTOMaTM3auumn XONOAUNBbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBAHMS
BO34yXa;

Y 46.06 nporpammupoBaTb  CUCTEMbl  aBTOMaTU3aUMM  XONOOMUSbHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLIMOHUPOBAHUS BO34yXa;

Y 4.7.01 opraHn3oBbIiBaTb M OCYLLECTBIATL MEPONPUATUA MO OXpaHe Tpyada npu
npoBeAEeHMM MPOLIECCOB MO MOHTaXy, MycKoHanagke, TEeXHWYECKOW IaKchnnyataumm wu
PEMOHTY XONOANNBbHO-BEHTUMNALNOHHON TEXHUKN U CUCTEM KOHANLMOHMPOBAHUS.

3HaHUSAMU:

3 4.1.01 ycTpOUCTBO XONOOWMBbHO-BEHTUNSALUMOHHON TEXHUKM U CUCTEM
KOHOVLMOHNPOBAHNA BO34yXa;

3 4.1.02 npuvHUMN OEWCTBUSA XONOLMIBbHO-BEHTUNSLUMOHHON TEXHWKM N CUCTEM
KOHOVLMOHNPOBAHNA BO3ayXa;

3 4.1.03 cBOMCTBaA XnNagareHToB, XJ1aA0HOCUTENEN N CMA304YHbIX Macern;

3 4.1.04 npaBuMna TEXHWYECKOW ISKCnryaTtauum XonogunbHO-BEHTUNSLMOHHOWN
TEXHUKN U CUCTEM KOHANLUNOHMPOBAaHUS BO3yXa;

3 4.1.05 pokymeHTaumsa no TEXHUYECKOW aKchnyaTaumm  XOonogunbHo-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO34YXa;

3 4.1.06 npaBuMna TexHWKN BGe3onacHOCTM U noxapHon 6e3onacHOCTWU, cpeacTsBa
WHOMBUAYANbHOMW 3aLUMUThI;

3 4.2.01 npaBuna TeXHUKN 6€30MacHOCTM 1 NoXXapHON 6e30MacHOCTY;

3 4.2.02 npn3Hakn HopMasnbHOW paboTbl XONOAUNbHO-BEHTUAALMOHHON TEXHUKN U
CUCTEM KOHOULIMOHNPOBAHNA BO3yXa;

3 4.2.03 pmarHocTnyeckme napameTpbl paboTbl XONOAUMbHO-BEHTUSSALVNOHHON
TEXHUKN U CUCTEM KOHANLMNOHMPOBAHMUS BO34yXa;
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lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3 4.2.04 oOCHOBHble MeTOoAbl [OMArHOCTMPOBAHUS W KOHTPOSS TEXHUYECKOro
COCTOSIHUSI  XONOAWUNBbHO-BEHTUNALUNOHHOM TEXHUKM W  CUCTEM  KOHOMLMOHMPOBAHWUS
BO34yXa;

3 4.2.05 npusHaku HencnpaBHOM paboTbl XONOANIbHO-BEHTUNALMOHHON TEXHUKN W
CUCTEM KOHOULMOHNPOBAHNA BO3yXa;

3 4.2.06 mepbl 4ns yCTpaHeHUs N NpeaynpexaeHnsa oTkasoB 1 aBapuin npu padoTte
XONOAUITbHO-BEHTUNALNOHHOW TEXHUKN U CUCTEM KOHOULMOHUPOBAHUS BO34yXa;

3 4.3.01 pexumbl paboTbl XONOAUNBbHO-BEHTUMSLUMOHHON TEXHUKM WU CUCTEM
KOHOVLMOHNPOBAHUA BO3dyxa B 3KCMfyaTauumilo XONOAWUSTbHbIX YCTAaHOBOK U UX CUCTEM
aBTOoMaTU3auuu;

3 4.3.02 TemnepaTtypHble pEXUMbI PabOoTbl XONOANNBbHO-BEHTUNALNOHHON TEXHUKN
N CUCTEM KOHAMLMOHNPOBAHUSA BO3AYXa;

3 4.4.01 OTKa3bl  XONOAWNbHO-BEHTUMNALMOHHON  TEXHUKM U CUCTEM
KOHOVLMOHNPOBAHUSA BO34yxa U CUCTEM aBTOMaTmU3auuu,

3 4.4.02 wmeToabl MNPOrHO3MPOBaHUS OTKa3oB B paboTe  XOnogurnbHO-
BEHTUMSAUMOHHON TEXHUKA W CUCTEM KOHOAMLUMOHMPOBAHMS BO3gyXxa W CUCTEM
aBTOMaTmU3aumu;

3 4.4.03 metoabl obOHapyxeHus OedekToB aeTaned W y3rnoB XONogurbHO-
BEHTUMNSALUMOHHON TEXHUKN U CUCTEM KOHAMLMOHNPOBAHUS BO3AyXa;

3 4.4.04 Bugbl M TEXHOMOrMYECKME MPOLIECCbl PEMOHTaA AeTaneh W Yy3noBs
XOSTOANNBHO-BEHTUNALNOHHON TEXHUKU U CUCTEM KOHOULMOHUPOBAHNA BO34yXa U CUCTEM
aBTOMaTMU3aLumu;

3 4.4.05 oCHOBHble NYTM WU CPeAcTBa YBENUYEHMSI CPoKa Cryxbbl XOnoaunbHO-
BEHTUNALMOHHON TEXHUKM W CUCTEM KOHOMUMOHWPOBAHUSA BO3dyxa W CUCTEM
aBTOMaTU3aumu;

3 4.4.06 MHCTPYMEHTbI 1 NpUCnocobneHnsa s BbINOSTHEHUS PEMOHTa XONOAUbHO-
BEHTUNALMOHHON TEXHUKM W CUCTEM KOHOVLUMOHWPOBAHUA BO3dyxa W  CUCTEM
aBTOMaTmn3auuu;

3 4.4.07 npaBuna TexHukn 6e3onacHOCTU U NoXapobe3onacHOCTM Npu NpoBeaeHNN
paboT N0 PEMOHTY XONOANSTbHO-BEHTUNSALMOHHOM TEXHUKU N CUCTEM KOHOMLMOHUPOBAHUSA

BO3Oyxa n CUCTeM aBToOMaTuU3auun,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3 4.5.01 Bugbl paboT npu nNOArOTOBKE K MOHTaXy YCTAHOBOK W CUCTEM
aBToMaTU3auun XOJOAUMbHO-BEHTUMALMOHHON TEXHUKM U CUCTEM KOHOULMOHUPOBAHUS
BO34yXa;

3 4.5.02 TpeboBaHMs nNpaBui TEXHWKM GEe30MacHOCTM U MNoXapHow 6e3onacHoOCTU
BpeMS ocywecTBrieHns paboT no noarotoBke K MOHTaxy YCTaHOBOK U CUCTEM
aBToMaTU3auUn XOJOAUMbHO-BEHTUMALMOHHON TEXHUKM U CUCTEM KOHOWULMOHUPOBAHWUS
BO34yXa;

3 45.03 Buabl paboT NO MOHTaxXy YCTAaHOBOK M CUCTEM aBTOMaTM3auum
XOSTOANNBbHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNSA BO3AyXa;

3 4.5.04 TpeboBaHuA npaBusl TEXHUKNM Ge3onacHOCTU U noxapHon 6e3onacHoOCTH
BpeEMS OCyLLeCTBfeHMs paboT No MOHTaXy YCTaHOBOK W CUCTEM aBTOMaTtu3auuu
XONOAUIbHO-BEHTUNALNOHHOW TEXHUKN Y CUCTEM KOHOULMOHMPOBAHWS BO34yXa;

3 4.5.05 nopsgok MOHTaXxa YCTaHOBOK M CUCTEM aBToOMaTu3auuu XonoausibHO-
BEHTUSALMOHHON TEXHUKM U CUCTEM KOHOMLIMOHUPOBAHUS BO34yXa;

3 4.6.01 nyckoHanago4yHble paboTbl Nnepen BBOAOM B dKCMfyaTaumio YCTAHOBOK W
CUCTEM  aBTOMaTM3aUUN  XOSIOAWMBbHO-BEHTUNALMOHHON  TEXHUKM U CUCTEM
KOHOVLMOHNPOBAHNA BO3ayXa;

3 4.6.02 nopsgok BbINOSIHEHMST MyCKOHaNadoYHbIX paboT nepeg BBOAOM B
3KCnnyaTauui YCTaHOBOK M CUCTEM aBTOMaTtu3auuMuM XONOAWUNbHO-BEHTUNALMOHHOM
TEXHVKM U CUCTEM KOHAMLMOHMPOBAHMS BO34yXa;

3 4.6.03 KOHCTPYKLMS 1 NPUHLMN OENCTBUS YCTPOMUCTB U CPeaCcTB aBTOMaTM3aumm
XOSTOANSNBbHO-BEHTUNALNOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNSA BO3AyXa;

3 4.6.04 HacTpoeuyHble napameTpbl YCTPOMCTB W CpPeacTtB aBToMaTM3aumm
YCTaHOBOK W XONOAUMbHO-BEHTUIALUMOHHON TEXHUKM U CUCTEM KOHAWLWNOHMPOBAHUS
BO34yXa;

3 4.6.05 npaBuna TexHWKM ©GE30MacHOCTM W noXapHoW BGe3onacHOCTM npwu
BbINOSTHEHUWN NYCKOHAaNaAo4YHbIX paboT nepen BBOAOM B 3KCMyaTauuio YCTAHOBOK CUCTEM
aBTOMaTM3auumn XONOAUSMbHO-BEHTUNALNMOHHON TEXHUKM U CUCTEM KOHAMLWNOHMPOBAHUS
BO34yXa;

3 4.6.06 anroputmbl paboTbl CUCTEMbI YNpaBfeHUd, aBapUNHOW 3aluTbl W”
perynupoBaHus  napameTpoB  XONOAUSTbHO-BEHTUNALMOHHON  TEXHUKA U CUCTEM

KOHOANMUMNOHNPOBaAHUA BO3OYyXa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TEXHVKN 1 CUCTEM KOHOWMLIMOHNPOBAHWA BO3OYXA

3 4.6.07 nopAaAaoKk nporpamMmmmpoBaHnAa CcCuUCTeM aBToMaTtu3aunm XonoawusibHO-

BEHTUNALUMOHHON TEXHUKN U CUCTEM KOHONUMOHNPOBAHNA BO3OYX;

3 4.7.01 meponpuaTna No oxpaHe Tpyda Npy NpoBeAEHNN NPOLIECCOB NO MOHTaXYy,

nyCKkOHanagke, TEXHNYECKOM SKCnyataumnm " pPemMoHTY X0NoAnnNbHO-BEHTUNALMOHHON

TEXHUKN N CUCTEM KOHONLNOHNPOBAHUA.

BbinonHeHne 3agaHui Ha NpPaKTUYECKUX 3aHATUAX cnocobcTByeT hopMMpoBaHMIO

y obyyatomxcs:

obwux u rnpogheccuoHasibHbIX KoMrnemeHuuu

Koa HanmeHoBaHue pe3ynbTtata oby4yeHus

MK 4.1. OpraHun3oBbiBaTb M OCYLLECTBMNATb TEXHUYECKYH IKCNyaTauuio XONoAWMbHO-BEHTUMSILMOHHON
TEXHUKN U CUCTEM KOHOVLMOHUPOBAHUA BO3ayxa.

I1K 4.2. MpoBOOUTL AMArHOCTMKY, OOHapyXMBaTb HeucnpaBHyl paboTy XOnoAWSbHO-BEHTUMSALMOHHOW
TEXHUKW U CUCTEM KOHAMLMOHUPOBAHMA BO34yxa, MNPUHMMAaTb Mepbl ANd  YCTpaHeHus wu
npegynpexgeHns 0TkasoB U aBapun.

MK 4.3. BbINONHATE KOHTPOMb, aHanM3 U ONTUMMU3ALUI0 PEXMMOB paboTbl XONOAUITBHO-BEHTUMSILMOHHON
TEXHUKN U CUCTEM KOHOVLMOHUPOBAHUA BO3ayxa.

T1K 4.4. BbimonHATe  paboTbl MO PEMOHTY  XONOAMITbHO-BEHTUNSALUMOHHOM  TEXHUMKM W CUCTEM
KOHAWLMOHMPOBaAHWS BO3yXa.

MK 4.5. [MpoBOAUTL MOArOTOBKY, OPraHU30BbIBATb W OCYLIECTBAATb MOHTaX YCTAHOBOK W CUCTEM
aBTOMaTU3aLUMM XONOAUIbHO-BEHTUNSALMOHHON TEXHUKU U CUCTEM KOHOMLIMOHMPOBAHMS BO34yXa.

1K 4.6. BbimonHATL  nyckoHanagky  XonoAwunbHbIX — YCTAHOBOK W MporpamMuMpoBaHWe  CUCTEM
aBTOMaTU3aUMM XONOAUNbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHOMLMOHMPOBAHMS BO34yXa

MK 4.7. OpraHun3oBbiBaTb U OCYLLECTBNATL MEPOMPUSATMSA MO OXpaHe Tpyda nNpu nposBedeHuMU NpoLeccoB
no MOHTaxy, MyCKOHanagke, TEeXHMYECKOW JKCniyatauum UM PEMOHTY  XONOAMIbHO-
BEHTUNALMOHHON TEXHWNKM U CUCTEM KOHOMLMOHUPOBAHUSA BO3gyxa

B pe3ynbTtaTte BbINMONTHEHUA MPAKTUYECKUX 3aHATUN Yy o6yqarom,v|x0ﬂ (bOpMI/IpleTCFI

cneagywwime NIMYHOCTHbIE pe3yibTaThbl:

Koo

HaumeHosaHue nu4HOCMHbIX pe3yrsibmamaos

ne 3

CobntopatoLum HOPMBbI npasonopsaka, cnegyoLwnn naeanam
rpaxkgaHckoro obulectBa, obecneyeHns ©GesonacHocTu, npaB M cBoboa
rpaxgaH  Poccun.  JloanbHbIW K yCTaHOBKAM U MPOSIBIIEHUSM
npeacTaBuTenen cyokynbTyp, OTANYAKOLWMNIA UX OT rPYNn ¢ AECTPYKTUBHbLIM U
AEBUAHTHbIM noBeaeHneM. [eMOoHCTpupyoLWmnn HenpuaTne "
npeaynpexgakwmnin coumanbHO onacHoe NoBeAeHNEe OKPYKatoLmX

ne 13

[OTOBbIN COOTBETCTBOBATb OXuAaaHuaMm paboTogatenen: akTUBHbLIN,
NPOEKTHO-MbICNALLMNA, aPPEKTUBHO B3aUMOLENCTBYOLLMI "
COTpyAHUYaloLWmm C KOJNEeKTUBOM, OCO3HaHHO BbIMOMHAOLLNINA
npodpeccnoHanbHble  TpeboBaHWsl,  OTBETCTBEHHbIA,  MYHKTyalbHbIN,
ANCUNNIIMHUPOBAHHbIN, Tpyaonioomusbin, KpUTHUYECKH MbICIALLNNA,
AOEMOHCTPUPYIOLLMA NPOJECCUOHANBHYH XU3HECTOMKOCTb

nP 16

OpuveHTUpyowmMnca B M3MEHSIOLLEMCS PbiHKE Tpyaa, rmMbko pearvpyrowmnn
Ha nodABneHne HOBbIX (POPM TPYOAOBOW OEATENbHOCTU, FOTOBbIA K WX
ocBoeHuto, usberatowmn 6e3paboTvubl, MOTUBMPOBAHHBLIA K OCBOEHWIO
YHKUMOHANbHO  OnAM3KMX  BWOOB  NPOGECCUOHAanNbHOM  OeATeNbHOCTMU,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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nMmerLmx oblme obbekTbl (ycrnoBus, Lenu) Tpyaa, nMbo WMHble CXOXue
XapaKTepUCTUKK

ne 17

CopgencTBylowmMin nogaepXXaHuio npectmxka csoeun npodeccun, oTpacnum u
obpasoBaTenbHOM opraHnsaLmu.

nP 18

MpuHUmatoLwmin uenu n 3apgaun Hay4YHO-TEXHOSOrM4YeCKoro,
9KOHOMMYECKOro, WHPOPMALMOHHOIO W  COLUMOKYNbTYPHOIrO  pasBuUTUS
Poccuu, rotoBbin pabotatb Ha NX JOCTUXKEHNME.

ne 21

CamocTtoaTenbHbIn N OTBETCTBEHHbLIA B MNPUHATUM pELUEeHUn BO BCEX
cchepax CBOeEN [OEeATENbHOCTWU, FOTOBbLIN K WCMOSHEHUIO pa3HOObpasHbIX
coumanbHbiX ponen, BocTpeboBaHHbIX ©OM3HecoM, OOWEcCTBOM WU
rocygapCcTBoM

ne 23

Ob6ecneunBaTb 6GesonacHble ycnoBus Tpyga B NpodeccuoHasribHoON
AeATENbHOCTH

neP 26

OPPeKTMBHO  B3aMMOOEUCTBYHOLMMA C  KOMeramu,  pyKoBOACTBOM,
KNUeHTaMn, peanuayrLmnmn TakTUKy COTPYAHNYECTBA B KOMaHae

ne 28

[o6pOCOBECTHLIN, COOTBETCTBYIOLLMA BbICOKMM CTaHAapTam OU3Hec-3TUKM
M  CNOCOOCTBYHOLMIA pPa3peELLUEHN0  SIBHbIX W CKPbITbIX  KOHMMKTOB
MHTEPEeCOB, BO3HUKAKOLWMX B pedyfibTaTe B3aMMHOIMO BIWAHUA FIMYHOW W
npodpeccnoHanbHon pgesatenbHoctn. Oco3Halowmi OTBETCTBEHHOCTbL 3a
nogaep:kaHme MoparnbHO-NCUXONOrMYeCcKoro KnmmMarta B KOnnekTmae

ne 29

BoBrnie4yeHHbIN, CcnocobCTBYOLWMI NPOABWXEHMIO MOJIOXNTENBHOWN
penyTaumm opraHnsaumm

nP 30

CnocobHbI npeobpasoBbiBaTh M OLEHUBATL MHAOPMALNIO B COOTBETCTBUM
C npodyeccmnoHanbHbIMKU HOPMaMn N LLEHHOCTSIMM

nP 31

OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMpaTh TUMNOBbLIE METOAbI
M cnocobbl BbINOMHEHNA NPOdECCUOHANbHbLIX 3adad, OUEeHMBaTb UX
3P PEKTMBHOCTb M KA4YECTBO.

ne 32

OcyLlecTBnaTb NOUCK U UCNONb30BaHMe WH(opmauun, HeobxogmMmon Ans
appekTnBHOrO BbINOSTHEHUSA npogeccnoHarnbHbIX 3ajau,
NpoeCcCUoHanbHOro U IMMHOCTHOIO Pa3BUTKS.

Mepen npoBeaeHUEM NpaKTUYECKNX 3aHATUIN oBy4vatowmecs obs3aHbl npopaboTaTb
COOTBETCTBYHOLUN MaTepuar, yACHUTb Lefb 3aHATUS, O3HAKOMUTLCS C COAEepPXXaHUeM U

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

FOTOBHOCTb K BbIMNOJIHEHNIO 3a0aHUA.

lNocne kaxpgoro NPaKTN4eCKoro 3aHATUA nNpoBOAUTCA 3alluTa, KakK npaBuio, Ha

cnegymowem npakTn4eCckomMm 3aHATUM nepen BbINOoJIHEHNEM nocne,u,yrou.LeM pa6OTbI Unn Ha

ypoKe nepen nsy4yeHvem crieqyroLein TemMbl.

Ha 3awmTte obyvarowmiics OomkeH 3HaTb TEOPUIO NO AaHHOW TeMe, MOSICHUTb, Kak

BbINOJTHANACb pa60Ta B COOTBETCTBMMN C OCHOBHbLIMU Tpe6OBaHVI$IMI/I K 3HaHNAM "

YMEHUAM No JaHHOW Teme paboyer nporpamMmmbi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TEXHMKM 1 CUCTEM KOHOMLIMOHNPOBAHMS BO3OYXA
MepeyeHb NPaKTUYECKMUX 3aHATUN
Kon-Bo
Ne n/n HavmeHoBaHMe NpakTU4eCKOro 3aHATUA
YyacoB
1 [MocTpoeHne NpoLeccoB N3MEHEHMS COCTOSIHUA BO34yXa. 2
2 OnpegeneHue BNaXxHOCTM BO3ayxa. 2
3 Pac4éTt Tenno- n BnaroBbliAENEHUA B KOHOULNOHNPYEMBIX MOMELLEHUAX B NETHUMN >
nepuvoa.
4 Pac4ét tenno- n BnaroBblaeneHnin B KOHOMLMOHUPYEMbIX MOMELLEHUAX B 3UMHUN >
nepuvoa.
5 Pac4yét u noctpoeHne npoueccoB o6paboTkm BO3gyxa B METHEM U 3MMHEM 4
pexumax paboTbl npamoTodHon CKB.
6 Pacuyét u nocTtpoeHne npoueccoB o06paboTkm BO3gyxa B JIETHEM W 3MMHEM 4
pexumax pabotbl CKB ¢ peumnpkynsumen.
7 Pacuyét u nocTtpoeHne npoueccoB o6paboTkm BoO3gyxa B JIETHEM W 3MMHEM
pexumax pabotbl CKB ¢ oBOWHOW peumpKynsumen.
8 OnpepgeneHne NoTepb Hanopa B Bo3ayLHom ceTn. Mogbop BeHTUNsITOpA. 6
9 Moabop obopyaoBaHUs Anst CUCTEM KOHAMLUMOHNMPOBAHUS 1 BEHTUNSALMKM BO3ayXa. 4
Utoro 30

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MpakTuyeckoe 3aHATUE Ne1 NMocTpoeHne nNpoueccoB U3MEHEeHUA COCTOAAHUA
BO3ayXa
Llenb 3aHsmusi:
- U3yYuTb gMarpammy BIlaXXHOro Bo3ayxa;

- U3YHNUTb NOPALOK NMNOCTPOEHUA NpoLeccoB NSMEHEHUA COCTOAHUA BO3OYX.

@opmupyemsie rpogheccuoHarsrbHble komrnemeryuu: MK 4.1, MK 4.3, [1K 4.6.
@opmupyemsbie U4HOCMHbIe pe3ynbmamei: JIP23, JIP26, J1IP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoy4Huku: [1], [6], [8], [13].

Teopemuyeckas Yacmeb:.

BnaxHbin Bo3gyx npeactaBnseT cobon CMecb Cyxoro Bosgyxa M BOASHbIX NapoB.
Cyxow BO3ayx SIBNSIETCSA CMECHIO ra3oB U COAEPXKMUT B npoLeHTax rno odbvemy; 78,1 — asoTa
(76 % no macce); 20,9 — kucnopoga (23 % no macce) n okono 1 % aproHa, HeoHa, renusa un
ap. Obuwee 6apomeTtpuyeckoe faBreHue Pesazp BNaXHOMO BO3gyxa No 3akoHy [anbToHa
paBHO CyMMe napuumanbHbIX JaBfieHU Cyxoro Bo3dayxa Peyx v napa Pr:

P6ap:Pcyx+Pn
[na pacdeta napaMeTpoOB COCTOSIHMS CyXOro BO3dyxa M napa MoXeT ObiTb
npumMmeHeHa opmyna MeHgeneesa- KnanenpoHa
Pcyx " Veyx = Reyx T,
Pn-vi=RpT,
rae V - 1/p - yaenbHbli 06beM, M3/Kr, MPY COOTBETCTBYHOLLEN NIOTHOCTYU P, KI/M3; Reyx, Ry -
rasoBble NMOCTOSIHHbIE CyXOro Bosayxa u napa, [x/kr K; T - TemnepaTtypa, K.

a3oBasd nocTosiHHas cyxoro napa Reyx = 287,005 [x/kr-K (29,27 kr-m/kr-rpag),
BoasaHoro napa R, = 461,520 x/kr-K (47,05 kr-m/kr-rpag)

KonnyecTtBeHHON XapaKTepUCTUKOW BMAXXHOCTHOrO COCTOSIHUS BO3dyXa SBNsieTcs
ero BnarocogepxaHue, npegcrasnstowiee cobon KONUMYECTBO napa, cogepxawerocs B 1

Kr CyxXoro sosgyxa, Kr/Kr:

d=-2Lr

rae Pn, Peyx - MNOTHOCTL NMapa M cyxoro Bo3ayxa, Kr/m3

nnn

Py Py
d =0,622 =0,662 ——
Pcyx P6ap - Pn

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 14/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

MNOTHOCTb BMAXHOrO BO3dyXa C Y4YEeTOM €ro BriarocogepXaHusi MOXeT ObiTb
onpeneneHa no gopmyrne:
Poap * (1 + d)
Peyx = 02871+ T » (1 + 1.6078 = d)

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

[0} Cen, NPU TEMMNepatype, °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

1,011,006 | 1,008 |1,012|1,019 | 1,032 | 1,055 | 1,097

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

CyXOro Bo3fyxa npu NOCTOSAHHOM [aBIfiEHUN MOXHO CYUTaTb NOCTOSIHHOM:
Cen = 1,006 k[x/(kr-K)

Ona pnuanasoHa TemnepaTyp oT - 50 go + 50°C ypenbHas TennoemkocTb
HaCbILLEHHOro BOASAHOrO Napa NpPUHATO CYUTaTb NOCTOSAHHOW U PaBHOW:

cn = 1,86 k[x/(kr-K)

OHTanbNusa (TENNoCoAep)KaHME) BNAXXHOro BO34yXa igp — 9TO KONMMYECTBO TEMSOTHI,
copgepxalleeca BO BMaXHOM BO3Qyxe MNpW 3aJaHHbIX TemnepaTtype W AaBreHuu,
OTHEeCeHHoe 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 + 1,805d, kx/(kr K) — Tenn0eMKOCTb BNaXXHOro BO3ayxa, OTHECEHHOM K 1 Kr
CYyXOW ero 4yactu.

KayecTBEHHON XapakTepUCTMKOM BNAXHOCTHOIMO COCTOSIHUSI BO3dyxa SBMsieTCS
OTHOCUTENbHasA BNaXXHOCTb BO3ayXxa.

OTHOCKTENBHON BMAXHOCTbID BO34yXa Ha3blBaeTCA OTHOLIEHME napuuanbHOro
AaBreHnst BOOSAHOMo napa, cogepiKallerocs BO BriaXXHOM BO3ayXe 3aaHHOr0 COCTOSIHUSA, K
napumnanbHOMY AaBfIEHUIO HACbILLEHHOro BOASHOMO napa npu Tou e TemnepaType:

Py
Q= P—* 100%

H

roe Pn - napunanbHoe gaslieHne napa npn gaHHOM COCTOAHUM BO34yXa U TeMnepartype T;
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P, - napumanbHoe gaBrneHne napa, HacblLaroLwero Bo3ayx npu Tom xe temnepartype T.
PacyeT napameTpoB COCTOSIHUS BO3fyxa MO MPUBEAEHHbIM Bbille 3aBUCUMOCTAM
TpebyeT HEKOTOPOro BpeMeHU. 3HauyuTenbHO npolie n BbicTpee napamMeTpbl COCTOSHUS
BO3[yxa HaxogaTcs Mo Anarpamme BNakHOro so3gyxa i-d, npegnoXxeHHou npodeccopom
JT.K. Pam3auHbiM. [dnarpamma BnaxHoro Bo3gyxa i-d npeacraenseTr cobon rpadmyeckyto
3aBUCMMOCTb OCHOBHbIX MapamMeTpoB COCTOSHWSA Bo3gyxat, @, i, Pn p,dwnvnpu
onpegerneHHoM AaeBneHun Bo3gyxa Psap. Kpome Toro, Ha guarpammy HaHOCATCSA JIMHUM

YrNoBbIX KO3 PUUNEHTOB:

Y
T Ad

roe Ai — konn4yecTBOo Tenna, coobuaemMoro Bo3ayxy, KIXK/Kr;
Ad — xonnyecTBO Bnaru, coobliaemMomn Bo3ayxy, Kr/Kr.

Anarpamma BnaxHoro Bosayxa i-d noCTpoeHa B KOCOYroflbHOM CUCTEME KoopauHaT
c yrnom mexay ocamu d u i, paBHbiM 135°. Ha ocu abcuucc oTknagbiBaloTCA BENUYMHDI
Bnarocogepxanus d, nsonmHum d = const BepTMkanbHbl. Ha ocuM opanHaTt oTKnaabiBaloTCS
BENUYMHbI  SHTamNbMNWUA i, U3ONMHMM | = CONSt HAKMOHEHbI OT OCKM OpAMHAT nog Yriom
135 °C. PasHocTb aHTanbnuii onpeaenseTca Ha BepTUKanbHbIX NUHUSAX. Bce napameTpsl
COCTOSIHMS BO3Ayxa B AnarpaMmme i—d OTHOCATCS K 1 Kr Cyxoro Bo3ayxa.

Anarpamma i - d npeacrasneHa Ha puc. 1.

B cuctemax KOHOMLMOHMPOBAHUA NPOUCXOAAT creaylowme npoueccbl N3MeHeHUs

COCTOAHUA BJ1aXXHOIo BO3ayxXa: HarpeB, oxXxnaxxgeHmne, ocylueHume, yeraKHeHune.
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[NopsiOoK ebirnonHeHus pabomei:

1. I3y4nTb TEOpeTnYeCKyto YacTb.

2. MocTtponTtb No ncxogHbiM AaHHbIM (Tabnuua Ne2, Ne3 1 Ne4) Ha i-d anarpamme

npoueccChbl Harpesa, oxXnaxaeHusd, oCyleHnA 1N yBraXxXHeHnAa BJTaXXHOIo Bo3ayxa.

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

MocnepHsasn te1, °C ¥, % MpeanocnenHsan te2, °C ©2, %
umdpa undpa
KypCaHTCKOro KYpPCaHTCKOro
ounerta ounerta
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 Anst NOCTPOEHUs Npouecca Harpesa.
MocnepHas te1, °C 01, % MpeanocnepHan tc2, °C ©,, %
umdpa undpa
KYpPCaHTCKOro KYPCaHTCKOro
ounerta ounerta
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. MicxogHble gaHHble AN NOCTPOEHUS NpoLecca yBNaXHEeHUS.
MocnepHsasn te1, °C ©1,% MpeanocnegHsas te2, °C ©2, %
undpa undppa
KypCaHTCKOro KYpPCaHTCKOro
ounerta ounerta

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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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 Hayarne M KOHLUe npolecca

006paboTKM BNaXxHOro Bo3gyxa u 3aHecTu nx B Tadbnumuy Ne5 .

Tabnuua Ne5. CBogHas Tabnuua napameTpoB COCTOSAHUA BO3ayXxa:

Mpouecc oxnaxaeHus 1 OCyLLIEeHUS
te1, | @1, % | di, | Pn1, MMa iz, KIDK/KT| te2, °C | @5, % | do2, r/kr | P2, MOa | i2, KOXK/Kr
°C r/Kr
[Mpouecc HarpeBa
te1, | @1,% | di1, | Pn1, MMa iz, KIDK/KT| te2, °C | @5, % | do2, r/kr | P2, MOa | i2, KOXK/Kr
°C r/Kr
[Mpovuecc yBnaxxHeHUs
te1, | @1,% | di1, | Pn1, MMa |iz, KIDK/KT| te2, °C | @5, % | d2, r/kr | P2, MOa | iz, KOK/KF
°C r/Kr

4. N306pasnTb npouecchl Ha i-d gnarpamme.

CodepxxaHue om4yema:

- HAaMMeHOBaHMe MNMPaKTU4eCKOro 3aHATUA,

- Uenb 3aHATUS;

- hopMUpyeMble KOMMETEHLMUN U FIMYHOCTHbIE pe3ynbTaThl;

- TeopeTnyeckad 4acTb,

- UCXOAHble AaHHbIe 1 i-d anarpamMma € NoCTpoeHHbIMU npoueccamu,

- Tabnuua c napameTpamMu BNaKHOro Bo3ayxa;

- OTBE€Tbl Ha BOMNPOCHI And CaMOMNpOBEPKN.

Bonpocbi 0risi caMornposepKu:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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UTo Takoe oTHOcUTENbHAsA BNAXXHOCTb?
UTto Takoe BnarocogepxaHue?

YTo o3HayaeT Temnepartypa no MOKpoMy TEpMOMETpPY?

w0 NP

Kak nocTtpoeHa i-d guarpamma?

MpakTnyeckoe 3aHaTMe Ne2 OnpepeneHue BNaXxHOCTU Bo3ayxa

Llenb 3aHsmusi:

- NONYYMTb HaBbIKN paboTbl CO CNPaBOYHON N y4eBOHOW NUTEpaTypon;

- NpnobpecTn NpakTU4YeCcKne HaBbIKM MO ONPeAENeHNIO BNaXXHOCTM BO34yXa;

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

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

Ucnonb3oeaHHble ucmoy4Huku: [1], [6], [8], [13].

Teopemuyeckasi Hacmab:

Temnepatypa Bo3gyxa nerko U AOOCTAaTOMHO TOYHO MOXET OblTb W3MepeHa
TepmomMeTpamu unu Tepmonapamu. Onpeaenus BNaXXHOCTb BO34yxa U 3Hast Temneparypy,
aHanuUTU4eckn uUnM c nomoLubto I-d gnarpammbl HaxoO4saAT BCE OCTallbHble MNapameTpbl
COCTOSIHMS BO3ayXa.

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

lMcuxpomeTpmnyecknn MeTon OCHOBAH Ha WUCMOMb30BaHMM nNpubopa, Ha3biBAEMOro
NCUXPOMETPOM, KOTOPbIN COCTOUT U3 OBYX PACMOSIOXKEHHbIX psagoM TepmomeTpoB. OauH
N3 TEPMOMETPOB, OObIYHbINA, HA3bIBAETCA CyXMM, U3MEPSIOWMM TemnepaTtypy t Bosgyxa.
BannoH4rKk C paclmpsitoLLencs XUOKOCTbI ApYyroro TepmMoMeTpa obepTbiBalOT ferkom
rMrpoCKONMMYECKOM TKaHblo, Hanpumep 6aTtncTtom, B BUOE Yexra, HUKHUIA KOHEL, KOTOPOro
onyckawT B cocya ¢ Bogon. Boga no yexny, kak no outunio, nogHMMaeTcst K 6annoH4Ymnky
N NOCTOSIHHO CMayMBaeT ero. OTOT TEPMOMETP Ha3blBaeTCs BMaXXHbIM UM MOKPbIM W
namMepsdeT Temnepatypy Bo3gyxa MO MOKPOMY  TepMoMeTpy tw <t. YCTpomcTeo

npocTeunLero ncmxpomeTpa ABrycta nokasaHo Ha puc. 2.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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0

Puc. 2. lNMcuxpomeTp Asrycta: 1 — cyxon TepmMoMeTp; 2 — AepeBsiHHas naHenbs; 3 —

BNaxHbI (MOKpbIN) TepMoMeETP; 4 — Yyexon (TKaHb); 5 — cocyq ¢ BOOOW.

OcTaHoBMMCHA KpaTKO Ha MNOHATUW TemnepaTypbl tw. BO3A4yxa MO  MOKPOMY
TepMmomeTpy. bannoH4uk aToro TepmomeTpa obepHYT CMOYEHHOM TKaHbo. Ha ncnapexue
BOAbl C TKaHM pacxogyeTcs TenroTa napoobpasoBaHWs, YTO MPUBOAMUT K MOHUXEHUIO
TemnepaTtypbl BNAaXHON TKaHW M MOCTENEHHOMY CHWKEHWUIO NOKasaHW MOKPOro TepMo-
meTpa. Bcnegctene obpasytollencs pasHOCTM TemnepaTtyp Tennota OT OKpyxaroLero
BO3[lyXa HayMHaeT MnocTynaTb K BIiaXHOW TKaHW. TemnepaTypa MOKpPOro tepmomeTpa
OydeT cHMXaTbCA OO0 TaKOro 3HayYeHus, Npu KOTOPOM KOMUYECTBO CKPLITOW TEnmnoThl,
pacxoQyeMon TKaHbl0 Ha WCNapeHue, CTaHeT paBHbIM KONWYECTBY SIBHOW TEMmoThl,
OT4aBaeMon BO3AYXOM TKaHW. YCTaHOBMBLUEECHA 3HadeHue tw (TemnepaTypbl MOKpPOW
TKAHW M Crosi HacCbILWEHHOro BO3[yXa OKOMO Hee) HasblBaloT TemnepaTypon MOKPOro
TepMoMeTpa ANns BO3Adyxa JaHHOro COCTOSAHUSA. JTOT npouecc TennosnaroobmeHa mexay
BO3QYyXOM W BOAOW, T. €. HacCbIWeHUa BO3gyxa, cuuTaeTcd agvabaTuyeckum, Tak Kak
BO34yX 1 Boga 0bMeHMBalOTCS BHYTPEHHUM TennoM 6e3 oTBoda unv nogsoda ero U3BHe
(BHe cucTembl BO3ayx-Boaa).

B yctaHoBuBLUEMCA Npouecce aanabaTvyeckoro HacblWeHUs 3HTanbnusg Bo3ayxa
He N3MEeHSIeTCH, TaK Kak nepexogy OoT Bo3gyxa K Boe BCreACTBME pa3HOCTU TemrnepaTyp
(t—tu) sBHOM (OWYTMMOW) TENnnoTbl 3KBMBANEHTEH BO3BpPAT CKPbLITOW TenmnoThbl

(napoobpasoBaHusa Bnaru, nepexoasien oT BoAbl K BO34yXy BCNeACTBME pPasHOCTU
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napumanbHbiX OaBNEHUA BOASIHbIX MapoOB B HAaCbILWEHHOM (Hag MOBEPXHOCTbIO BOAbI) U

HeHacbILLEHHOM (M3MePSIEMOM) BO3ayXe). OTO BUOHO M3 BblPaXXEHUsI AN SHTanNbMUNn:
l=1,0-t+1,89-t-d + 2500-d,

B KOTOPOM npu agnabaTMyecKkoM HacbIWeHMM BO3dyxa nepBbll  4neH (SBHOe

TennocoepXxaHne) yMeHbLLaeTcs, a TpeTun (ckpbitas 4acTtb |) — yBenuunaetcs. BTtopon

YneH 9TOr0  ypaBHEHUS  MpakTU4eCKM OCTaeTCs  MOCTOSIHHbIM, Tak Kak C

yMeHbLUeHneM t ysennymsaetcs d.

OpHako, naeanbHbln agMabaTMyeckum npouecc BO3MOXeH Tornbko nputw= 0 °C
(MHUK | = const u tu = const B I-d gnarpamme cosnagatoT Tonbko nNpu tw = 0 °C). Mpn tw >
0 °C osHTanbnus HacblweHHoro Bo3ayxa (y ©annoHuunka) 6yaetr Gonble 3HTanbnuu
HeHacblILWeHHOro Bo3gyxa (Bganu oT 6annoHyvMka TepMomeTpa) Ha BeNMYUHY TennoThbl
ncnapusLienca sogbl 4,19-(dw — d)-tu, rae dw — BnarocogepkaHne HacbILEHHOro BO3ayxa,
a d — BnarocogepXaHue HeHacblWeHHoro Bosayxa. M3-3a manoctn sennynHbl 4,19-(dw —
d)-tw NpaKTMYeckn aTOT NPOLECC HAaCbIWEHMA N cunTaloT agnabaTtnyeckum, a HTanbnu
BO3yxa NOCTOSAHHON.

Takum obGpasom, nog TemnepaTtypo MOKPOro TepMoMeTpa crnegyet MoHMMaTb
TemnepaTtypy, KOTOPyH MpuMHMMaeT BO34yX B pe3ynbTaTe ero aguabatudeckoro
HacbllWeHWs (yBraxxHeHus1). PasHOCTb nokasaHui Cyxoro U MOKpOro TepMomMeTpoB (t — tw)
Ha3bIBaeTCs NCUXPOMETPUYECKON Pa3HOCTbLIO UMK Aenpeccunen Mokporo tTepmomeTpa. OHa
TeM BonbLue, Yem cyLle BO3ayX, T. €. YeM MeHbLLE ero OTHOCUTENbHAs BNAaXHOCTb.

Mo TemnepaTtype t BO3gyxa W MCUXPOMETPUYECKoM pasHoCTU (t—tw) MOXHO
onpenennTb OTHOCUTENbHYIO BNAaXXHOCTb (Y M OCTarnbHble NapameTpbl Bo3ayxa. [Ana 6onee
NpoCTOro onpefeneHuss @ COCTaBNAT MNCUXpoMeTpudeckne Tabnuubl, KOTOpble
npunaratTcsa K ICUXpoMeTpam 1 UMEKTCA B MHOTOYMCIIEHHOW cneunanbHOn nutepaTtype.

HepoctaTtkom ncmxpomeTpa ABrycra SIBMsIETCS ero CpaBHUTENbHO Marnasi TOYHOCTb
N3-3a CYyLIEeCTBEHHOro BIUSHUS pafMaLMOHHbIX MNPUTOKOB (OT OKpyXXakoLwen cpeabl n
npegMeToB) K HesalmweHHOMY npubopy npyv HEAOCTaTOYHOW CKOPOCTM BO3A4yXa OKOJlo
GannoHuyuka (oBvXeHWe co3gaeTcs TONMbKO CBOOOAHOM KOHBeKUMen). NMoaTomy nokasaHus
MOKPOro TepMoMmeTpa t'w OyayT HEecKonbKO 3aBbllleHbl B CPaBHEHUM C  WUCTUHHOM
Temnepatypou tw. Mo gaHHbIM Kappbe, npu HyneBOoM CKOPOCTM BoO3gyxa owwubka B
onpegeneHuu (t — tw) gocturaet 14 %, a npu ckopoctn Bosayxa 0,8 m/c OHa ymeHbLuaeTcs
00 2 %.
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[ns nOBbIWEHNS TOYHOCTU MOKas3aHUM MOKpPOro TepmomeTpa npuberaloT K
NCKYCCTBEHHOMY YBENUYEHUIO CKOPOCTM BO3Jyxa OKOMo BannoHYMKOB ncuxpomeTpa U
3aluTe ero oT BHELLUHUX TENSONPUTOKOB (TEMMOBLIX U3NyyYeHun). MNMpu ckopocTax Bo3ayxa
okono 6annoHunkoB 1,5...2 m/c owunbka B onpegenexHumn (t —tu) coctaBnset meHee 1 %.
OB6bAcHSeTCA 9TO TeM, YTO NPY MOBbILIEHHbIX CKOPOCTAX BO34yXa KOHBEKTUBHbIA NPUTOK
TENnoTbl, YpaBHOBELLMBAKOLWNA NOTEPU TENNOTbl B CMOE HACbILWEHHOro BO34yXa OKOJl0
lWapuka TepMoMeTpa OT UCNapeHusa Bnaru, yBenuuMBaeTcs U OTHOCUTESNbHOE BrUsiHUE
BHELIHMX (paguvauMOHHbIX) TENMONPUTOKOB 3HAYUTENbHO YMeHbllaeTcd. YOOOHbIM 1
AOCTaTO4MHO TOYHbIM NpuBOpOM Ons  onpedeneHus BRaXHOCTUM BO34yxa CRAYXWT
acnmpauunoHHbin ncuxpomeTp AccmaHa (puc. 3). Oba TepmMomeTpa 3akn4veHbl B
MeTannuyeckme TpyoOKn, yepes KOTopble crneunasibHbiM BEHTUNIATOPOM C MPY>KMHHbIM
(3aBOOHBLIM) NN ANEKTPUYECKUM ABUraTenem, CMOHTUPOBAHHbIM B BEPXHEW YacTu Mnpu-
Oopa, nponyckaeTcs uccriegyembln Bo3gyx c€o ckopocTbio 2,5...3,0 m/c. [MoBepxHOCTb
TpybOK AN 3awuTbl TepMOMETPOB OT TennoBoro o6nyyYeHWss nonvMpoBaHa W
HUKenupoBaHa. B ocTanbHOM acnupauuoHHbIA MNCUXPOMETP YCTPOEH TaK Xe, Kak U

ncnxpomeTp ABrycra.

UL

Puc. 3. lNcuxpomeTtp AccmaHa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 23/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

CyLleCcTBYIOT TakKe 3rieKTpUYecKkne MNCUXPOMETPbI, MOCTPOEHHbIE MO MNPUHLMMY
3NEKTPUYECKOro MOCTMKa COMPOTMBIIEHMS  (COMPOTUBIIEHME MOKPOro TepMoMeTpa
MEHbLUE, YEM CyXOro).

CocTtosiHMe BO3ayxa No MoKasaHUAM CyXOoro M MOKPOro TepMOMETPOB Jlerko
onpegenutb B I-d anarpamme (puc. 3). lNycTb nokasaHMe Cyxoro TepMoMeTpa paBHO ta, a
rnokasaHue MOKporo TepmomeTpa tu. ECriv Ha gmuarpamme HaHeceHbl U30TepMbl tw = CONSt,
TOYKa A, XapakTepusylllas COCTOSHME BO3gyxa, U (a HAXOOATCA Ha nepeceyeHun
n3ortepm ta = const ntw= const. Ecnn xe B I-d gnarpamme HeT M30TEPM MO MOKPOMY
TEPMOMETPY, HYXXHO 13 To4Ykn K, nepecedyeHns n3otepmbl t = tw C KPUBOW HACbIWEHUS @ =
1 nogHATbLCA MO NuHUK | = const (6e3 ocobon MOrpeLHOCTU MOXHO CuYMTaTb NAUHUK | =
const n tw = const coBnagatoLwmmm) 4o nepeceyeHns ¢ N30TEPMON ta.

Mpn nonoxutenbHOMW TemnepaType BoO3gyxa ncuxpomeTpbl  paboTtalT ¢
norpewHocTbio +1...2 %, Npn oTpuuaTenbHOW TOYHOCTb MX NOKa3aHUW Pe3Ko CHUXaeTcs
n3-za obpasoBaHus y GannoH4yMKa MOKPOro TepMOMeTpa KOPOYKM JibAa, BblAeneHus
TennoTbl 3aTBepaeBaHus n 1. n.; npu t < 0 °C npakTU4Yeckn MMn He Nonb3yTCs.

MeTod TOYKM  pOCbl OCHOBaAH  Ha  M3MepeHuMuM  Temnepatypbl thoc BO34YXA,
oxnaxgaemoro, Hanpumep, MeTanIM4eckon HEOKUCIIIEMON 3epKarbHOW MOBEPXHOCTLIO (B
MOMEHT Hayana BbiNageHUs KanesibHOW BRarm Ha 3epkane dQuKcMpyeTcss  ero
TemnepaTtypa).

3Has tpoc M TEMNEPATYPY ta BO3AYXA, MOXHO B Anarpamme, U3o0paXeHHON Ha puc.
4, nogHMMascb U3 To4kM B Ha KpuBOKM HacbiweHnsa no nuHum d = const go nsotepmbl ta,

HanTn TOYKY A unx nepecevyeHnd, a 3Ha4nT, BJ1aXXHOCTb Qa U apyrne napamMeTpbl COCTOAHUA

BO34yXa.
A
b > )
ta A
g“c

A7 4&

btpe 8

rr i " -
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Puc. 4. Onpe,u,eneHme BITa>XHOCTN BO34yXa NCUXPOMETPUHECKUM METOOOM U

MEeTOA0M TOYKM pochl B |- d anarpamme.

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

'MrpockonmMyecknin  MeTod OCHOBaH Ha CrNOCOBHOCTN HEKOTOPbIX MaTepuarnos
N3MEHATb CBOK (POpPMYy M pasmepbl (YOMHATLCSA — 06e3XMPEHHBIN YeroBeYeckmin Bomoc,
KanpoHoBasd HUTb U Op.), UNu cBoncTBa (anekTponpoBogMmocTb — conb LiCl n gp.) npu
BMMTbIBAHUM BRarM M3 Bo3gyxa B KONMMYecTBe, NPOMOpUMOHaribHOM €ro OTHOCUTESbHOM
BnaxHocTtn. [lloatomMy, McCnonb3yd 3T MaTepuarnbl B MeEXaHU4YeCKUMX WM MOCTOBbIX
3NEKTPUYECKMX CXeMax, MOXHO co3faBaTb NpMbopbl HEBBLICOKOW TOYHOCTU, Ha3blBaeMble
rmrpomeTpamu.

MaccoBbln  (abCONOTHBIN)  MeToA Hanboree  TOYEH, HO  TPyJOEeMOK W
TpebyeT cneunanbHOro obopyaoBaHusa — BEHTUNATOpA, Braronornotutenen n ap. Bosgyx
npogysatloT u4epe3 nornotutenn. OTHeca O0ObEMHbLIM pacxod Bo3gyxa K Macce
NOrnowEeHHON BCEW Bnarn, onpegensawT abContoTHY BRaXHOCTb Bo3gyxa Yn. [lo
TemnepaType Bo3gyxa U3 Tabnuvu HacbIWEHHOro napa HaxogaT ero nioTHOCTb Y'n, T. €.

abCosOTHYIO BIIAXXHOCTb HaCbILWEHHOro 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 Tabnnuy Ne6.

Tabnuua Ne6. Pe3ynbTtatbl 1aMepeHus.

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

- HAMUMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- hopMUpyeMble KOMNETEHLMN U JINHHOCTHbIE pe3ynbTaThl;

- TeopeTnyecKas 4acTb;

- pe3ynbTaTtbl U3MepeHus U i-d guarpamma ¢ NOCTPOEHHLIMU NPOLIECCaMMU;
- 3Ha4YeHnsa onpeaenéHHon BNaXHOCTN BO3AyXa;

- OTBETbI Ha BONPOCHI AS151 CAMOMNPOBEPKN.

Bonpocbi 0r1si caMorposepKu:

1. Tllepeumncnute cnocobbl onpeaeneHns BAaXXHOCTU BO3ayxa?

2. [aiite onpeaeneHne TemnepaTypbl O MOKPOMY TEPMOMETPY.

MpakTnyeckoe 3aHaTMe Ne3 PacyéT Tenno- u BnaroBbigeneHnm B
KOHAULMOHUPYEMbIX NOMELLEeHUAX B NIeTHUN nepuoa

Llenb 3aHamus:

- NONYYMTb HaBbIKM paboTbl CO CNPaBOYHON N y4eBOHOW NuTepaTypon;

- NprobpecTn npakTUYeCcKne HaBbIKM MO pacdeTy Tenrno- U BnaroBblgeneHui B
KOHANLMOHNPYEMbIX MOMELLEHUAX B NNETHUIN 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 ucmoy4Huku: [1], [6], [8], [13].

Teopemuyeckasi Hacmb:

Cuctembl koHanumoHmpoBaHusa Bosgyxa (CKB) ctanm HeoTbeMnemon COCTaBHOW
4YacTblo 3HepreTnyeckoro obopyaoBaHMs COBpPEMEHHbIX CydoB. B annapaTtax cuctem
KOMJOPTHOrO  KOHAWLUMOHMPOBAHUS MPOM3BOAUTCA O4YUCTKA BO3gyxa OT BpeaHbiX
npumecen W TennoBfaXxHoOCTHad obpaboTka Bo3gyxa, MNog4aBaemMoro B CyAoOBble
noMeLLeHns.

PacuyeTHble napameTpbl BO34YLIHOW cpelbl B CYAOBbIX NOMELLEHUSIX NPUHUMAaIOT B
COOTBETCTBUMN C CaHUTapPHbLIMU NpaBuiamMun Ars MOpPCKMX cydoB. [na netHero nepuoga B

XUNbIX MOMELLEHUSIX peKoMeHayeTcsa npuHMmaTtb Temnepatypy tse= 20...25 °C wu
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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C. 26/46

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

B cooTBeTCTBUM ¢ Tabnuuen Ne8.

PacuyeTHble napameTpbl HapyHoro Bo3gyxa ans CKB mMopckux cygoB npuvHUMatoT

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

Ne PaioH nnaBaHusa cygHa JleTHu nepuog, 3nMHUI nepuog,
n/n tun, °C Qnun, % tus, °C QPhs, %
1 Bantnnckoe mope. 22 60 -23 85
2 BapeHueBo mope. 15 70 -30 85
3 CeBepHoe Mope. 21 65 -11 85
4 CeBepHbIN MOPCKON 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 Mepcuackunm 1 OMaHCKU 3anmBbl. 45 40 - -
9 CeBepHas 4YacTb ANOHCKOro Mops. 25 75 -23 85
10 | Kapubckoe mope n MeKCuKaHCKUM 38 85 - -
3anuB.
11 | KpacHoe mope n ALEeHCKUI 3anuB, 40 50 - -
panoH Tuxoro okeaHa (oT 10 go
40° c. w. not 3500120°3.4.)
12 | KOxHaa 4actb bepuHroBa mops, 20 80 -20 85
toXxHast Yyactb OXOTCKOro Mopsi.
13 | CeBepHas YyacTb OXOTCKOro Mopsi. 15 75 -40 85
Tabnnua Ne9. KomdopTHbIe yCcrnoBus
Xapakrtep JleTHU nepuog 3nmMHMI nepuog,
paboThbl ten,, °C Pes Ven, M/C tes,, °C Py Ves, M/C
INerkas 22-25 30-60 0,2-0,5 20-22 30-60 <0.2
CpepaHen 20-23 30-60 0,2-0,5 17-19 30-60 <0.3
TSXKECTU
Taxenas 18-21 30-60 0,3-0,7 16-18 30-60 <0.3

I‘Iepep, paC‘-IéTOM Tenno- BraroBblAeNeHNN B KOHOMUMNOHNPpYEMOM TMOMeLLEHNN

CHa4ana onpeagendarT HeaocCTakwlwune fOaHHble, TakKue Kak: OO6bEM MNOMELLEHUS U €ero

reoMmeTpuyeckmne Xapaktepnuctuk,; nnowangb oCTeKneHuns (I'Ipl/l HaJ'II/I‘-II/II/I); nnowaab ABeEpU

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

KarT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

O6bemM KOHAMLMOHNPYEMOrO NOMELLEHUS:

lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 27/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

V=v,xn, m3
roe: v, - 06beM NoMeLLEeHNS Ha OQHOro YenoBeka, M3/yer;
n, - KONMYECTBO NOAEN B NOMELLEHNN.

Mnowagb nona KakoTbl:

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

K
L — n;}la' M2

MoOLLHOCTb YCTaHOBNEHHOIO 060PYAOBAHUS:

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

Forp = 2% hx (B + L), M.

I'Inom,a,qb OoaHOro nrnroMmnHaTopa.
d2
Fl,m =TT * 7 M2

Cxema KarThbl:

Kopugop P

CocepnHssa
KaroTa CocepHsasa katoTa

L
P>——
Bo3gyx n 3abopTHas Boaa

[Ana ganbHenwmnx pac4yeToB HeOHXOAMMO paccuuTaTth, Nnowanb CTEH 3@ BblHETOM
nrowaan WnalMuHaTopa U asepu (Ana Kaxgow CTOPOHbI CBeTa), Nnowiagb OKOH Ans
KaXK[oM CTOPOHbI CBEeTa 1 Nnowaab ABEPU.

Mnowanb asepu:

Fs = hp * b, m?
MpuHATL paBHbIMKU ha = 1,8,Mmu ba = 1, M.
Mnowaab NOBEPXHOCTU, KOHTAKTUPYIOLWEN C BHELLHEN Cpeson:
F = h*L, M?

Mnowaab NOBEPXHOCTU, KOHTAKTMPYOLEN ¢ 3ab0pTHOM BOOOMN:
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F, = f,, = F/100, »?
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, M2
PaccuntbiBaem TennonpuToKu.
KoadhdomumneHT Tennonepegadn U30NUPOBAHHbBIX OrpaXKaeHUn:
K,; = 0,52 + 0,005 * t,,, BT/(M*K)
TennonpuTok Yepes NOBEPXHOCTb, KOHTAKTUPYHOLLLEN C BOLON:
Q1 = K,; * Fy * (t, + At — t,), BT
roe t, — Temnepatypa 3abopTHoOM BoAbl (NPUHMMAaETCA Ha ABa rpagyca Huxe
TemnepaTypbl HapyXHoro Bo3gyxa). At — pgobaBodHaa pasHOCTb TemnepaTtyp U
npuHUMaeTcs pasHoun At = 15 ...20, °C.
TennonpuTok Yepes NOBEPXHOCTb, KOHTAKTUPYIOLLEN C BO3LYXOM:
Q2 = Kys * Fy * (tyn — tsn), BT
TennonpuTok Yepes nepedbopku, pasgenstowen KaTbl C KOPULopPOM:
Q3 = Kys * F3 * (t — tgn), BT
roe t, — Temneparypa Bo3gyxa B KOpMaope U NPUHUMAaETCs paBHoOW t, = t,, + 5, °C.
TennonpuTok Yyepes UNNIMUHATOP:
Qun = Kun * Fug # (tyn — t5), BT
roe K,, — KoapmumeHT Tennonepenadnm 4vepes octekrneHue (NpUHATb paBHbIM
0,424 BT1/(M%K)).
Tennonputok 4Yepe3 nepebopku, pasgensowmx KawTbl (MpU  yCnoBuKM, YTO
3afaHHasa Temnepartypa BO BCEX KaloTax 0anHaKoBas):
Qs = Qs = Kys * Fy x (tg, — ty,) = 0, BT
TennonpuTok Yepes nanyoy:
Q¢ = K5 * Fop * (ty, + At —t,,) =0, BT
TennonpuTok Yepes NoABOSIOK:
Q7 = Kus * Fron * (tun — tan) = 0, BT
BenuunHa HanpsXeHWsi COnHeYHOW paguauuu onpegenserca B 3aBUCMMOCTU OT

reorpagouyeckorn  WMpOTbl Y. Tennonputok OT COMHEeYHOW paguaumm  TpyaHo
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YYUTbIBAEMbIN N3-32 BO3MOXHOIO MOCTOSIHHOrO M3MEHEHUs MOoJSIoXeHna cyaHa. MNoatomy
pacyéT BeAEM ANt MaKCMMaribHOro 3Ha4yeHusi TEMNNONPUTOKA CO CTOPOHbI BOCTOKA WK
3anaga. BenuunHa HanpskeHNa conmHeYHon pagnaumn:

Ju = 4,65 * P + 279, BT/M?

TennonpuToK OT CONMHEYHOM pagnaumm:

_ Kun 3 0424
Qpaa_ o *E:T*]H*gp.CT_ 20 *an*]H*0;64; Br
H

TennoanTOK OT COJTHEYHOW pagnaunn 4epes3 OCTEKIIEHUE. Y,D,eanble TennoBble
MOTOKW OT CONHEYHOW paanaLmnu:
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 — TennosblgeneHne oT OAHOro YerioBeka npu nérkom
paboTe.
q, = 226,8—1,16 * t,;, BT/Men — TennoBbligeneHne OT OAHOrO 4YerioBeka npu

paboTe cpeaHen TAXKECTMW.
q, = 290, BT/4en — TennoBblgeneHme OT 0QHOro YeroBeka nNpu Tsxenon padore
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 — KOIPMUUMEHT, YyuMTbIBAOWMIA  MaKCMMarnbHYl  acCUMMUNALUIO
BblOENAOLErocsa Tenna BO34yxom
TennonpuToKk OT OCBETUTENNbHbLIX NPUOOPOB:
QOCB = qOCB * Fnona, BT
roe: o = 4,5 BT/M? — Hopma ocBellieHHocTU 1 M2 nona.
O6Lee KonmyecTBo Tenna, NOCTyNaloLEro B KatoTy:
20,=0:1+ 02+ Q3+ Q4+ Qs+ Qs+ Q7+ Qun + Qpag + Cpagun + @n + Quex + Qoces
BT

O6Lee KonmyecTBo Tenna, NoCTynaroLero B 610K KatoT:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 30/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

Q06Lu =N * Z Qns Bt
Pac4yéeT BnarosblgeneHun B KOHONLUWMOHNPYEMbIX KaroTax.
BnaroBbligeneHuve ot nogemu:
M/JI = Wh * Ny
w, =2,22+107%*t,, — 2,36+ 107>, Kr/c.4em — KONMMYECTBO BMarv, Bbigensemoe
OZHMM 4YerioBEKOM Npu paboTE NErKOM TSHKECTM.
w, =2,08%x107%xt,, —6,94 1077, Kr/c.yen — KOMMYECTBO Bnaru, Bbloensemoe
OZHWM YerioBeKOM Npu paboTe cpefHen TSHKECTMU.
w, =3,06%107%xt,, +556*107% kr/c.yen — KONMMYecTBO Bnaru, Bbloensemoe
OAHVM YEeNOBEKOM Mpu TXENOW paboTe.
Bnarosbligenenus nogen n dyayt ABNATbCA CYMMapHbIMU BriaroBblAeNeHUsIMN.
B pesynbTaTe TennoBnaXxHOCTHONO pacyeTa KOHAWLUWOHMPYEMOrO MNOMeLLeHUs

onpenensem yrnoson KoaguUNEHT nyya npoLecca AN NIeTHero pexmva

*1073
&, = ZQ“W—H k[>x/kr.Bnaru.

[TopsiOok ebironHeHUs pabomel:

1. VI3yunTb 1 3aKOHCNEKTUPOBaTb TEOPETUYECKYHO YacCTb.

2. Bbibpatb KOMGOpPTHbIE YCNOBUA M MNPOU3BECTM PaCYET TEMMOMNPUTOKOB WU
BnaroBblgeneHnn B netHem pexumme pabotbl CKB. icxoaHble gaHHble onst pacyéTa B3ATb
n3 Tabnuu Ne10 n Ne11. Mo mncxogHbiM AaHHbIM M Tabnuubl Ne8 onpeaenuTb panoH
nnaBaHus.

Tabnunua Ne10. McxogHble gaHHbIE A4St MOCTPOEHUN nNpoLecca Harpesa.

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

umdpa
KYypPCaHTCKOro

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
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BELEHWE NMPOLIECCOB MO MOHTAXY, MYCKOHATNALKE,
15.02.06.MK.04.01.N3 | TEXHWYECKOW SKCMNYATALMN N PEMOHTY XONOANABHO-BEHTUNSALMOHHOM |  C. 31/46
TEXHUKN N CUCTEM KOHOMLIMOHNPOBAHUWA BO3OYXA
Tabnnua Ne11. McxogHble AaHHbIe A51si NOCTPOEHUS npoLecca Harpesa.
NMpeanocnenHsasn d, mm B, m h, m fw, % XapakTep
uundpa paboTbl
KYypCaHTCKOro
ounera
0 250 4 2,5 70 J1érkun
1 200 45 2,2 65 Cp. TaxKecTu
2 300 3,5 2,3 50 J1érkmn
3 250 3,75 2,1 55 Cp. TshkecTu
4 200 4,25 2,4 45 J1érknn
5 300 4 2,0 40 Cp. TshkecTu
6 250 3,5 2,1 42 J1érkun
7 200 3,75 2,2 47 Cp. TshkecTu
8 300 4,25 2,3 52 J1érkmn
9 250 4.5 2,4 60 Cp. TaKecTu

CodepxxaHue om4yema:

- HaMMeHOBaHUEe NPakTN4eCKoro 3aHATUA;

- Uenb 3aHATUS;

- popMuMpyeMble KOMMETEHLMUN U FIMYHOCTHbIE pe3ynbTaThl;

- TeopeTnyeckad 4acTb;

- NCXOOHblEe

JaHHble wn  i-d

anarpamMmma

C MNOCTPOEHHbIMUA

XapaKTepu3yHLLMMM COCTOSIHUE HapPYXXHOTO M BHYTPEHHEro BO3ayxa;

- pacqéT TENNONMPUTOKOB U BflaroBblaeneHnn gna neTHero pexunma;

- OTBETbI HA BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpochbi 01151 caMornpo8epKu:

1. Yrto Takoe yrnosoun koapmumneHT nyya npouecca?

2. Kak snusiet Xapakrtep pa6OTbI Ha Tenno- 1 BrnaroBbIAeNeHna?

MpakTuyeckoe 3aHaTMe Ne4 PacuyéT Tenno- n BNaroBbiaeneHnm B

KOHOAWLUMNOHMPYEeMbIX NOMeLleHUAX B 3UMHUM nepuoa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx

TOYKaMW,



KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 32/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

Llenb 3aHsmus:

- NONTYYMTb HaBbIKN paboTbl CO CNPaBOYHON N y4eBOHOW NuTepaTypon;

- NpnobpecTn NpakTU4ecKne HaBblKU MO pacveTy OAHOCTYNeH4YaTon XOSIOAMIBHOW
MaLLUMHbI U onpeaesieH o NapamMeTpPoB TOYEK LKA,

@opmupyemsie rpogheccuoHarbHble komnemeryuu: MK 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:

Pacyét Tenno u BNaronpuTOKOB B 3UMHEM pexuMe SBNSeTCA MNPOAOIIKEHUEM
npakTudeckon pabotbl Ne3. Hepgocrtarowme gaHHble BepyTcs u3 npeaplayLumx pacyéTos.
[lanee pacyé€T BeAeTCA NO YKasaHHbIM HUXe hopmyiam.

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 (NMPUHMMAETCA Ha OBa rpagyca Huxe
TemnepaTtypbl HapyXxHoro Bo3gyxa). At — pobaBodHass pasHOCTb TemnepaTtyp U
npuHMMaeTcs pasHomn At = 15 ... 20, °C.

TennonpuTok Yepes3 NOBEPXHOCTb, KOHTAKTUPYIOLLEN C BO34YXOM:

Q2 = Kyz * Fy * (tys — tys), BT
TennonpuTtok Yepes nepebopkn, pasaenstoLien KarTbl C KOpUaopoMm:
Q3 = K3 * F5 * (t — tg3), BT
roe t, — Temnepatypa Bo3gyxa B Kopuaope v NpuHMMaeTcsl paBHow t, = t,, + 5, °C.
TennonpuTok Yepes UNNIOMUHATOP:
Qun = Kuun * Fup * (tys — tys), BT

roe K,, — KoadduUMEHT Tensnonepegavn 4vepes OCTekneHune (MPUHATb paBHbIM
0,424 B1/(M?>K)).

Tennonputok 4epe3 nepebopku, pasgensiowmnx KawTbl (NpU yCNoBUM, YTO
3ajaHHasa TemnepaTtypa BO BCEX KatoTax OAuHaKoBas):

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

TennonpuTok Yyepes nanyoy:

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 33/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

TennonpuTok Yepes NOABOSIOK:
Q7 = Kys * Fyon * (tus — tys) = 0, BT
TennosblaeneHust oT Noaemn:
Qn = qu*ny
q, =174 — 1,16 * t,,, BT/4en — TennoBbliaeneHne oT O4HOro 4enoBeka nNpu nérkowm
paboTe.
q, = 226,8 — 1,16 * t,,, BT/yen — TennoBbigeneHme ot ogHOro Yenoseka npu pabote
cpeaHeNn TSXeCTW.
q, = 290, BT/4en — TennoBblgeneHe oT 0QHOro YeroBeka nNpu Tsxenon padore
TennonpuTok OT MEXaHW3MOB:
Quex = 1000 * Nog * 1Py * Py * 3 * Py
roe: Y, = 0,8 - K0adPPMLUNEHT NCMONb30BaHMUS YCTAHOBOYHOMN MOLLIHOCTH
Y, = 0,7 — KO3 PULMEHT 3arpy3kun (OTHOLLEHUSA cpeaHero NnoTpebneHnss MOLWHOCTH
K MakcumarnbHoMy)
Y5 = 0,7 - K0athMUMEHT OQHOBPEMEHHON PaboTbl MEXAHN3MOB
Y, =09 — KOI(PPUUMEHT, YyUNTbIBAKOLMA  MaKCUMasbHYO  aCCUMUNALMIO
BblAenstoLwerocs Tensia BO3gyxom
TennonpuTok OT OCBETUTENbHbLIX NPUOOPOB:
Qocs = Gocs * Frona Br
roe: o = 4,5 BT/M? — Hopma ocBellieHHocTU 1 M? nona.
O6bLee KonmyecTBo Tenna, NOCTyNaloLWero B KatTy:
20;=0: Q2+ Q3+ Qs+ Qs+ Q6+ Q7+ Quy + @y + Quex + Qocss BT
O6Lee KonmyecTBo Tenna, NocTynarLero B 610K KatoT:
Qoﬁm =N * Z Qs, Bt
PacuéTt BnaroBbigeneHnn B KOHANLMOHNPYEMbIX KatoTax.
BnarosbigeneHne oT nogen:
VVJIB = Wy x Ny

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

KONWYEeCTBO Brnaru, Bblaensemoe
OAHUM YeSIOBEKOM Mpu paboTé NErKon TSHXKECTU.

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

KOMWYeCTBO BRaru, Bbigensemoe
OJHUM YenoBeKoM Mnpu paboTe cpeaHel TAXKECTU.

w, = 3,06x107° xt,, + 556 x 107°, Kkr/c.4en — KONMMYECTBO Bnary, BblOensiemoe
OOHUM YeNIOBEKOM NMpwu TsKEnown paboTe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 34/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

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

onpenensem yrnoson KoOag@ouUNEHT ny4ya npoLecca Ans NIeTHero pexuva

_ 2Qsx1073

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

&

[NopsiOok ebironHeHuUs1 pabomeil:

1. A3y4nTb 1 3aKOHCNEKTUPOBATbL TEOPETUYECKYIO YacTb.

2. Bblbpatb KOMKOpPTHbIE YCMOBUS M NPOU3BECTU PACYET TENSIONPUTOKOB U
BNaroBblAeNeHNn B 3MMHeEM pexume paboTbl CKB. MicxogHble gaHHble Ons pacyéTa B3ATb
n3 Tabnuu Ne10 n Ne11. o mucxogHbiM AaHHbIM M Tabnuubl Ne8 onpeaenuTb panoH

nnaBaHNA U NapamMeTpbl HAPY>XXHOIo BO3ayxa.

CodepxaHue omyema:

- HAMMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- bopMUpyeMble KOMNETEHLMM U JIMYHOCTHbIE Pe3ynbTaThl;

- TeopeTnyeckas 4acTb;

- UCXoOHble OaHHble w  i-d guarpaMma € MOCTPOEHHBIMW  TOYKaMM,
XapaKkTepuayLwmMmM COCTOSIHNE HAPY>KHOTO N BHYTPEHHEro BO34yXa;

- pacyéT TENNIONPUTOKOB U BMNAaroBblAENEHUN ANA 3MMHETO PEXNMa;

- OTBETbl Ha BOMPOCHI 41151 CAMOMNPOBEPKM.

Bonipocbi 0r1si caMornposepKu:
1. Kakon obpaboTke BO3Qyx noaBepraetcs B 3UMHEM pexnme pabdotel CKB?

2. Kakon obpaboTke BO3ayx nogsepraeTtcs B nNeTHeM pexume pabotsl CKB?

MpakTnyeckoe 3aHATMe Ne5 PacyéT u nocTtpoeHme npoueccoB o6paboTkn Bo3agyxa B
NneTHeM U 3MMHeM pexumax pabotbl npsamotoyHon CKB

Llenb 3aHsmus:

- NprnobpecTn npakTUYEeCKMe HaBbIKM MO pacdeTy M MOCTPOEHUD NPOLEecCoB
06paboTkn BO3ayxa B JIETHEM U 3UMHEM pexnmax paboTbl npsamoToyHon CKB;

@opmupyembie npogheccuoHasibHble KomnemeHuyuu: K 4.1, TIK 4.2, 1K 4.3, K
4.4,T1K4.5, TIK 4.6.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 35/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

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

Ucnonb3oeaHHble ucmoy4Huku: [1], [6], [8], [13].

Teopemuyeckasi Yacmb:

Pacyét n noctpoeHve npoueccoB 006paboTkm BO3gyxa B fIETHEM WU 3UMHEM
pexumax pabotbl npamotoyHon CKB ocywlectBnaetca Ha 6ase AaHHbIX, NOSTyYEeHHbIX B
npakTudecknx pabotax Ne3 n Ne4.

Mepeg Havanom pacyéTa W nocTpoeHus npoueccoB o06paboTkn Bo3adyxa
HeobxoaMmo n3obpasnTb NpUHUMNUanbHyo cxeMmy npsamoTovyHon CKB.

n /,J

B roHO. [Tomelw.

K2 KO K1

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

1). MNMocTtpoeHne npouecca o6paboTKM Bo3ayxa B JieTHEM pexume Ans
npsimoTouyHou CKB.

HaHocum Ha guarpammy Toukm B n H. U3 Toukn B npoBogum nyy npouecca En go
nepeceyeHusi ¢ nsotepmon te— tn<s, °C. MNMonyyaem 104Ky 1. o nnHUK dn=const HaHOCUM
Touky [T (tn— tn’ =1£2, °C). U3 Toukm 1 no nuHumM dn=const NpoBOAMM NPSAMYK [0
nepecevyeHns ¢ nuHnen ¢ =0.95. Monydyaem Touky O. Yepes Toukm H n O nposBogum
NPSMYIHO.

MoTpebHOE KONMYEeCTBO BEHTUMSLMOHHOIO BO3ayXxa, Kr/c:

W,
d, —d,

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

LO == * 103

YTouHsieM nonoxeHue Toyku N Ha anarpamMmme:

LW,

0

d,=d, — * 103

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 36/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

CoeauHsem TOodkM H n O 1 Begém NpAMy0 NUHUIO OO0 MNepecedeHns C KpuBow
©=100% wn nonydaem TO4ky W © onpegenseMm cpeaHOw TemnepaTtypy BOAbl,
pa3bpbi3rMBaeMomn B kamepe opolueHus: tw=8,5 °C.

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

Ecnn nuHna HO He nepecekaet kpusyto ¢=100%, To HeobxoauMMO noakmo4vaTb
Kanopudep nepsoro nogorpesa. Torga u3 ToukM H no nuHumM d, = const NpoBOAUM
NPSAMYIO MUHMIO OO Takol Toukn H npu koTopon npsmas H O GyaeTt nepecekatb KPUBYHO
©=100%.

2). NMocTtpoeHne npouecca ob6bpaboTKkM Bo3Ayxa B 3MMHEM pexume AnA
npamotoyHon CKB.
HaHocum Toukm B wmn H. Yepes Touky B npoBogum nyd npouecca E3 o

nepeceveHmns ¢ dn=const:

A

103
Ly

dy=d, —

Mony4aem Touky . Ha nepeceyeHun nuHumn dn=const 1 kpnBon ¢ =0.95 Haxogum

Touky O. Yepes Touky O npoBOAMM NMHUIO I0=CONSt 4O NepeceyeHuns ¢ nuHuen dH=const,
npoBegEHHOM Yyepes Touky H. MNonyyaem Touky K.
Tennosas Harpyska Ha Kanopudep nepBoro nogorpesa, KBT:
Q1 = Lo(ix — i)
TennoBas Harpy3ka Ha kanopudep BTOporo nogorpesa, KBT:
Quz = Lo(in —io)

Tabnuua Ne12 [1aHHble N0 NPOM3BOANUTENBHOCTU TUMOBbLIX CEKLMN.

Ne TunoBas cekuus HomuHanbHas npon3BoANTENbHOCTb, 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 KTt 60 20,000

6 Kt 80 26,667

7 Kt 120 40,000

8 Kt 160 53,333

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx



KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.01.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 37/46
TEXHWUKN N CUCTEM KOHOMUMNOHNPOBAHWA BO3OYXA

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

CodepxaHue omyema:

- HAUMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- (hopmmpyemble KOMNETEHLNN N INYHOCTHbIE pe3ynbTaThl;
- TeopeTnyeckas 4acTb;

- pacyéThbl 1 i-d gnarpamma ¢ NOCTPOEHHbLIMU NpoLEecCamMu;

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpocbi 0r1si caMorposepKu:
1. Yto o3HayaeT yrnoeon KoapdunumneHT nyya npouecca?
2. YTo0 Takoe TemnepaTypa No MOKPOMY TepMOMETPY?

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

MpakTnyeckoe 3aHaTMe Ne 6. PacuyéT u noctpoeHue npoueccoB o06paboTkm Bo3gyxa

B JIeTHEM U 3UMHeEM pexumax pabotbl CKB ¢ peunpkynsiumen

Llenb 3aHsmusi:

- NprnobpecTn npakTUYecKne HaBblKM MO pacdeTy M MOCTPOEHUD NPOLECcCoB
00paboTkn BO3ayxa B NleTHEM U 3UMHEM pexnmax paboTtsl CKB ¢ peunpkynsumen;

@opmupyembie rpogpeccuoHasrbHble komnemeHyuu: K 4.1, 11K 4.2, TIK 4.3, TIK
4.4,TIK 4.5, TIK 4.6.

@opmupyemsbie nu4YHOCMHble pedynbmamei: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmab:

Pacyét u nocTtpoeHue npoueccoB 06paboTkM BO3gyxa B JNETHEM U 3MMHEM
pexumax paboTtbl CKB ¢ peumpkynsaumen ocylectBnaeTca Ha 6ase gaHHbIX, NOMy4YeHHbIX
B npakTudeckmx pabotax Ne3 n Ne4.

lMepeg Havanom pacyéta WM nOCTpoeHus npoueccoB o06paboTkn Bo3adyxa

HeobXxoaMMO M3006pa3nTb NPUHUMNMANbHY cxemy npsimoTovHon CKB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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n ’_.»—""

B rona. Nomew,

Lp

1). NMocTpoeHne npouecca o6padboTkn Bo3ayxa B netHem pexume ansa CKB c

OAHOM peLunpKynsumen.

HaHocum Ha guarpammy Toukm B n H. U3 Toukn B npoBogum nyy npouecca En go
nepeceyeHusi ¢ nsotepmon te— tn<s, °C. MNMonyyaem 104Ky 1. o nnHUKM dn=const HaHOCUM
Touky [T (tn— tn’ =1£2, °C). U3 Toukm 1 no nuHum dn=const NpoBoAMM NPSAMYK [0
nepeceveHus ¢ nuHnen ¢ =0.95. MNMonyyaem Touky O.

nOTpe6H08 KONMM4eCcTBO BEHTUNALMOHHOIO BO34YyXa, Kr/c:

Lo = 224 4103, kric

T d,—d,
Bbibrupaem tunosyto cekumto no tabnuue Ne12 c pacxogom Boagyxa LOnH, kr/c.
YTo4HsieM nonoxeHne To4ku 1 Ha anarpamme:
1 W,
L

0

d,=d, — * 103

CoeonHsiem Toukm B' m H. JluHma B'H — npouecc CMELIEHUss Hapy>XHOro W
peumpKynaumMoHHoro Bo3ayxa. Haxoamm otpesok CH, koTopbin coctaBnseT 1/3 ot B H.
Monyyaem cpegHo0 TemnepaTypy BoAbl, pa3dbpbi3rMBaeMon B Kamepe OpPOLUEHUS:
tw=9,°C.
TennoBas Harpyska Ha kamepy opoLueHus, kKBT:
Quo = Lo(ic — ip) KBT
TennoBas Harpy3ka Ha kanopudep BTOporo nogorpesa, KBT:
Qx1 = Lo(in — ip) KBT

2). NMocTpoeHue npouecca o6padboTkn Bo3ayxa B 3uMHeM pexume ans CKB c
OOHOW peunpKynsaumen.
HaHocum Toukm B wmn H. Yepes Touky B nposogum nyy npouecca E3 pgo

nepeceyeHna ¢ dn=const:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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d,=d, — % * 103 r/kr.cyx.Bo3q

0
Monyyaem Touky . Ha nepeceyeHuun nuHmum dn=const n kpmeon ¢ =0.95 Haxogum
Touky O. CoeguHsiem Toukn B n H. JlnHna BH — aTo npouecc cmeleHns HapyXHoro 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’ npoBoanm nuHU0 o npecedeHus ¢ dH=const. [Nonyyaem
Touky K'.
Tennosas Harpyska Ha kanopudep nepBoro nogorpesa, KBT:
Qi1 = Ly (i — i) kBT
Tennosas Harpy3ka Ha kanopudep BToporo nogorpesa, KBT:
Quz = Lo(iy — ip)KBT
Ecnn nuHua HB nepecekaeT nuHUIO ¢ =1, TO NoAMELLIMBAHUE PELMPKYNALNOHHOIO
BO3Jyxa Npou3BOAMM MOCMe MOAorpeBa HapyXHOro B kanopudepe nepBoro nogorpesa.
Torga Ha gmarpamme nposoaum nuHMio BK 0o nepeceveHnsa ¢ nuHuen dH=const un
nonyyaem Touky K', a Touka C* okaxxeTcs Ha mecTe Touku K.
TennoBas Harpyska Ha kanopudep nepBoro Nogorpesa B 3TOM criyvae, kBT:
Qur = Ly(ise — i) KBT
CodepxxaHue om4yema:
- HAMEeHOBaHWe NPaKTUYECKOro 3aHATUS;
- Lenb 3aHATUS;
- (hbopmMurpyemMble KOMNETEHLMM U NINYHOCTHbIE pe3ynbTaTbl;
- TeopeTnyeckasi 4yacTb;
- pacyéThbl 1 i-d gnarpamma ¢ NOCTPOEHHbLIMU NPoLEeCCaMU;
- OTBETbI Ha BOMPOCHI A1 CAMOIMPOBEPKMU.
Bonpocsi 0151 caMornposepKu:
1. YTO NnoHMmaeTca nog NOHATUEM PELNPKYNALNnN?

2. Yt0 Heobxoammo caoenaTtb, €CIM NIMHUSA CMELLEHNS OKaXKeTCH B 30HE TyMaHa?

MpakTnyeckoe 3aHaTMe Ne 7. PacuyéT n noctpoeHue npoueccoB o6paboTkn Bo3ayxa
B JIeTHEM 3MMHeM pexumax paboTbl CKB ¢ aBoMHOM peumpKynaumen
Llenb 3aHsmus:
- nprvobpecTn npakTUYecKne HaBblKM MO pacdeTy M MOCTPOEHUID NpPoLEeccoB
006paboTkn BO3ayxa B NIETHEM U 3UMHEM pexnmax paboTtbl CKB ¢ peunpkynsumen;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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@opmupyemsbie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, 1K 4.3, TIK
4.4,T1K 4.5, TIK 4.6.

@opmupyembie niudHoCcmMHbIe pedynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemuyeckasi Hacmab:

Pacuyét n noctpoeHve npoueccoB 06paboTku BO3dyxa B JleTHEM U 3UMHEM
pexxvumax pabotel CKB ¢ gBOMHOM peuupkynsumen ocyuiectBngetTcs Ha 0ase AaHHbIX,
nosly4eHHbIX B NpakTnyeckmnx padotax Ne3 n Ne4.

Mepen Havanom pacyéTta u NoCTPoeHust npoueccoB obpaboTkm Bo3gyxa HeobxoanmMo
n3o06pasnTb NpMHuMnmuansHyto cxemy CKB ¢ ABOMHOWM peumpKynsaumen.

" 7

B ronn. Nomerw.

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

nepBOW N BTOPOMU peLUpPKYNsLnent.

HaHocum Ha guarpammy Toukm B n H. Yepes Touky B nposBoaum nyy npouecca En u
Haxogum Toukm 1, T1°, B'. Yepes Toukm B™ n 1" npoBoauM nMHUIO OO0 nepeceyeHns c
kpuBon @=0,95 n Haxogum Touky O. JlnHma B 'O — 3TO npouecc cMelleHus Bo3gyxa

BTOPOM  peuupkynsauuM U1 BO3dyxa nNpolledlwero 4Yepes KamMepy  OpOLUEHUS

(BO37yx0OXNaauTenb)
|_|0Tpe6Hoe KONMM4eCcTBO BEHTUNALMOHHOIO BO34yXa, Kr/c
w;,
LO = LW Y KF/C
dg—dy

[ns nonyyeHHOro mMaccoBOro pacxofa Bo3dyxa noabupaem TUMOBYH CEKUUIO MO
Tadbnuue Ne12.
KonunyecTtBo BO3ayxa, NpoLLeALLero Kamepy OpoLUeHUs, Kr/cC:
BT’
0B"
KonnyecTtBo peuunpKynaunoHHOro Bo3ayxa (nepeasi peumpKkynaums), Kr/c:

LKOJ‘I = LOJIH *

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 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
nposogMm nuHuo o kpusBon @ =100%. [lonyyaem TemnepaTypy BOAbl B Kamepe
opoLueHus 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 kpueyto ¢ =100%, To HeobxoaMmo nepexoauTb Ha

CXEeMY C OOQHOW peumpKynaumnen.

2). NMocTpoeHue npouecca o6paboTkn Bo3ayxa B 3uMHeM pexume anst CKB c
nepBOW N BTOPOMU peLUpPKYnsLnent.
HaHocum Toukm B wmn H. Yepes Touky B npoBogum nyd npouecca E3 o

nepeceyeHns ¢ dn=const:

d,=d, — % * 103, r/kr.cyx.Bo3g
0

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

CodepxxaHue omyema:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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- HAaMMEHOBaHMEe NPaKTUYECKOro 3aHATUS;
- Lenb 3aHATUS;

- (bopmumpyemMble KOMNETEHLNN N NINYHOCTHbIE pe3yrnbTaTbl;

- TeopeTnyeckasi 4acTb;

- pacyéThbl 1 i-d gnarpamma ¢ NOCTPOEHHbLIMU MpoLeccamu;

- OTBETbI Ha BONPOCHI A1 CaMOMpPOBEPKN.

Bonipocbi 0r1si caMornposepKu:

1. YTO noHMmaeTca nog NOHATUEM PeLnpKynaumnn?

2. Y10 HeobxoaumMo caenaTb, eCrv NINHUS CMELLEHUSI OKaXXeTCA B 30He TyMaHa?

3. Kak onpegenutb NOTPeBGHO KONMYECTBO HApPY>KHOIO BO3yxa B CXeEME C ABONHOM

peumpkynaumen?

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

Llenb 3aHsmusi:

- NONYYMTb HaBbIKN paboTbl CO CNPaBOYHON N y4eBHOW NuTepaTypon;

- MPMOBPECTN NPAKTUYECKME HABLIKM MO pac4eTy NOTepPb Hanopa B BO3QYLUHOW CETU
n noabopy BeHTUNATOpPA.

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

@opmupyembie nu4HOCMHbIe pesynbmamsl: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Ucnonb3oeaHHble ucmoy4Huku: [1], [6], [8], [13].

Teopemuyeckasi Hacmb:

CodepxxaHue om4yema:

- HAMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- Lenb 3aHATUS;

- bopmmpyemMble KOMNETEHLNN N NINYHOCTHbIE pe3yrbTaTbl;
- TeopeTmyeckas 4acTb;

- pac4éT noTepb Hanopa u NogobpPaHHbI BEHTUANTOP;

- OTBETbI Ha BONPOCHI 41151 CAMOMNPOBEPKW.
Teopemu4yeckas Yacme.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Ona BbiGOpa BeHTUNATOPa onpedensemM aspoAMHaMUYecKkoe COMpPOTUBIEHME
KOHOMLMOHEpPa.

Xusoe ceueHve no Bo3ayxy, M2

f

8IHC6

CKopocTb BO3ayxa B XXMBOM CEYEHMM KaMepbl OpoLleHusi (BO3ayxooxnaguTens),

m/c:
L
Vg — KO
p(i ' f&)ﬁ(’(f
AspoamHamMmmnyeckoe conpoTusBrieHne Kkamepbl opoLlleHus, Ma:
Hso :1'15.106 'VBZ
AspoanHamMmmnyeckoe conpoTuereHne Bosgyxooxnagurens, Na:
Heo = 0’85 (pg .VB )1.87 ’ Z ’ ncexu
AspoamHammnyeckoe conpoTusrieHne kanopudgepa nepsoro nogorpesa, lla:
HKl = 1432 : (pe .Ve )1177
AspoanHammnyeckoe conpoTusrieHne Kanopudgepa nepsoro nogorpesa, lla:
H K2 = 1’893 ' (p@ ‘V(f )1’86
AspoanHamMmnyeckoe conpoTUBIEHNE camoouuLLatoLerocsa punetpa, MNa:
Hp :=100
AspoanHaMmmnyeckoe conpoTuBIieHne KoHANLMOHepa, [Ma:
Hmf = HKO+HK1+HK2+HP
AapogmHammyeckoe CoONnpPoTUBIIEHNE CUCTEMbI KOHOULWMOHUPOBaHUS, lNa:
H=2-H,
Ncxoga un3 BenuumH H 1 Lo ocywectBnsem nogdbop BeHTUNATopa Mo UX
XapakTepucTuKe.

Bonipocbi 0r1si caMorposepKu:
1. OTt4yero 3aBUCUT a3pOAMHAMMYECKOE CONPOTUBIIEHME BO3AyXooxnaauTtens?
2. I3 Kakmx noTepb CKNaabiBaeTCA alspoAMHaAMUYecKoe  COMpOTUBIEHME

BO3AYLLHOW CETU KOHOULMOHepa?

MpakTnyeckoe 3aHaTne Ne 9. Noabop ob6opyaoBaHUA ANA cuMcTeM
KOHAWLMOHUPOBAHUA U BEHTUNALUM Bo3ayXa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Llenb 3aHsmus:

- NONTYYMTb HaBbIKN paboTbl CO CNPaBOYHON N y4eBOHOW NuTepaTypon;

- NpuobpecTn npakTU4eckne HaeblkM No nogbopy obopyaoBaHUA LM CUCTEM
KOHANLMOHNPOBAHUSA U BEHTUMASLMM BO34yXa.

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

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

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

Teopemuyeckasi Hacmab:

Mcnonb3yss cnpaBoyHuKM upm-nponssoamtenen CKB no pacyéTHbIM  OaHHbIM
ocywectBndetca nogbop obopynoBaHus CKB: kanopudepbl, Kamepa OpOLUEeHUs,
BO34yXxooxnaguTenb, apmaTypa, punbTp.

CodepxaHue omyema:

- HAUMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- LUenb 3aHATUS;

- hopmmpyemble KOMNETEHLUN N NINYHOCTHbIE pe3ynbTaTbl;

- TeopeTnyeckas 4acTb;

- nogobpaHHoe obopyaoBaHuE;

- OTBETbl Ha BOMPOCHI A4S CAMOMPOBEPKM.

Bonipocbi 0r1si caMorposepKu:
1. To kaknm napameTpam noabupatotcsa kanopudepbi?
2. [Mo kaknm napameTpam nogdbuparoTcst BO3QyX00Xnaantenn?

3. TMo kaknum napameTpam nNoadbmuparTcs Kamepbl OPOLLEHNA?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TEXHVKN 1 CUCTEM KOHOWMLIMOHNPOBAHWA BO3OYXA

MCI'IOﬂb3yEMbIe UCTOYHUKUN NTUTepaTypbl.

Buabl UICTOYHNKOB

HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x n3gaHumn

OcHoBHble

1. MpaBuna knaccudukaumMm U MOCTPOWMKM  MOPCKUX  CydoB
[OneKkTpoHHbI  pecypc]: HOPMAaTMBHO-TEXHUYECKUA OOKYMEHT /
Poccuiicknii Mmopckol pernctp cygoxoactBa. - CaHkT-IeTepbypr:
Poccunckmin  mopckon pernctp cygoxogctea, 2016 - Y. Xl
XonoauneHble ycTaHoBku: Basamen HI 2-020101-095; Beeg. ¢
01.01.2018 r. - 2018.

2. lMpaBuna «knaccudukauum 1M NOCTPOMKM  MOPCKUX  CydoB
[OnekTpoHHBIN pecypc] : HOPMATUBHO-TEXHUYECKUA OOKYMEHT /
Poccuiickuin mopckon pernctp cygoxoactsa. - CaHkr-leTepbypr:
Poccwuiickuin  mopckon peructp cygoxogctea, 2015 - Y. XV:
AsTomaTtusaumsa: Bsamen H[ 2-020101-095; Beea. ¢ 01.01.2018 r.
- 2018.

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

4. TlpaBuna akcnnyaTauuM CUCTEM M YCTPOWCTB aBTOMaTu3aLuu Ha
cygax ®PI1 Poccun. -CIM6.: TMIMPOPLIE®PNOT, 2000..

[ononHuteneHble, B T.4.

Kypc nekuuMi no  y4yebHou
oucuyunnuHe, memoduyecKue
nocobusi u pekomeHOayuu 4ns
8bIMO/THEHUSI rpakmu4ecKux

3aHsImul U camocmosimesibHbIX
pabom

5. Engetoc A.N. OcHOBbI TENSIOTEXHUYECKOrO 3KCMEpUMEHTa W
BaKyyMHOW TexHuku, 2011.

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

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

8. lNoneson 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.Konnes N.[]. CypoBble xornoaunbHble ycTaHoBkW. — Opf.: PeHuke,
2009.

11. Antunos A.B., Oy6poBuH W.A. [JuarHoCcTMKa M PEMOHT TOProBON
xonogunbHon TexHukn, 2008.

12. Kypc nekunin npenogasartenei no cneunansHOCTU.

13. XapbkuH A.A. CuUCTEMbI AMHAMUYECKOTO OXITAXKAEHMWS, OTOMSEHWS,
KOMpopTHOe Xu3Heobecneyenne, 2002.

OneKTPOHHbIE
obpasoBaTtenbHble pecypchl

13. 36C «Book.ru», https://www.book.ru

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

15. 36C «Akagemus», https://www.academia-moscow.ru
16. NspaTenbcTtBO «JlaHby, https://e.lanbook.com
17. OnNeKTpoHHO-OUbNMoTEYHas cuctema
Bubnmnoteka oHNavHy, https://www.biblioclub.ru

«yHI/IBepCMTeTCKaFI

I'Iepmop,mqecme n3gaHua

18. BeCTHMK MeXOyHapoLHOW akadeMum Xornoaa;
19. XKypHan «3kcnnyaTaunsa MOpPCKOro TpaHcnopTa;
20. XXypHan «Mopckoi dnoT»;

21. XypHan «CTtaHaapTbl 1 Ka4eCTBOY.

22. Mopckune Bectn Poccum.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MNM.04 BEJEHME NPOLIECCOB MO MOHTAXY, NMYCKOHANALKE,

15.02.06.MOK.04.01.113 TEXHUYECKOW SKCMNYATALMM N PEMOHTY XONOAWIIbHO-BEHTUNALIMOHHOW

TEXHVKN 1 CUCTEM KOHOWMLIMOHNPOBAHWA BO3OYXA
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