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MeTognyeckne ykasaHMss NO  BbIMNOSHEHWIO  MPAKTUYECKUX  3aHaATUi  (ons
obyyaroLmxcsa) coctaBneHbl B COOTBETCTBUMM C paboyen nporpammon [NM.04 «BepeHue
NpoueccoB MO MOHTaxy, MnyCcKoHanagke, TEeXHUYEeCKOM JKchnnyataumm U PEMOHTY
XONOANNbHO-BEHTUNALNOHHON TEXHUKN N CUCTEM KOHOMLIMOHMPOBAHNS BO3ayXa».
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BBegeHue

MeToanyeckne ykasaHust npegHasHavyeHbl Ang npenogasaTtenen u HanpaBeHbl Ha
obecrneyeHne BbICOKOrO YPOBHA OpraHM3aLmm u NpoBeAeHNs NPakTUYeCKUX 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 M[OK.04.01
npeaycMoTpeHO NpoBeaeHNe NPaKTUYECKUX 3aHATUN.

Llenbto npoBefeHns NpakTUYeCKNX 3aHATUN ABMASIETCH 3aKpensieHne TeopeTnyeckmx
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 BbIMNOMHEHUSI MNPAKTUYECKUX 3aHATUA OOyvaloMNCcs OOMMKEH 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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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C.5/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

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 XONOANNBbHO-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;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 970
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

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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15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 10/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

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




MO-
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MNM.04 BEJEHME NPOLIECCOB MO MOHTAXY, NMYCKOHANALKE,

15.02.06.MOK.04.02.113 TEXHUYECKOW SKCMNYATALMM N PEMOHTY XONOAWIIbHO-BEHTUNALIMOHHOW C. 1170

TEXHVKN 1 CUCTEM KOHOMLUMOHNPOBAHWA BO3OYXA

3 4.6.07 nopAaaoK nporpamMmmmpoBaHnAa cCuUCTeM aBToOMaTuU3aunn XonogwurbHO-

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 3agaHni Ha NpPaKTUYECKUX 3aHATUAX CnocobCcTBYET hopMMPOBaHUIO

y obyyatomxcs npoeccmoHanbHbIX KOMNETEHLNNA:

Kog HanmeHoBaHue pe3ynbTaTta 00y4eHusi

MK 4.1. OpraHu3oBbiBaTb M OCYLLECTBMAATb TEXHUYECKYHO IKCNyaTauuio XOnoAUIbHO-BEHTUMSLMOHHON
TEXHUKM U CUCTEM KOHOMLMOHUPOBAHMS BO34yXa.

MK 4.2. [MpoBOANTL AMArHOCTUKY, OBHapyxuBaTb HeucnpasBHyl paboTy XOnoAnnbHO-BEHTUNSALMOHHON
TEXHUKM M CUCTEM KOHOWMLUMOHWPOBAHMSA BO34yxa, NpuWHMMaTb Mepbl ONd  YCTPaHeHus U
npeaynpexaeHns 0TkasoB 1 aBapui.

MK 4.3. BbINONHATE KOHTPOMb, aHanM3 u ONTUMU3aLUI0 PEXMMOB PaboTbl XONOAUIBHO-BEHTUMNSALMOHHON
TEXHUKM U CUCTEM KOHOMLMOHUPOBAHMS BO34yXa.

MK 4.4. BoinonHate paboTbl NO  PEMOHTY  XOMOAMSbHO-BEHTUMNSLMOHHOM  TEXHUMKM U CUCTEM
KOHOMUMOHMPOBAaHWNS BO34yXa.

MK 4.5. lMpoBOAUTE MNOArOTOBKY, OPraHW3OBbIBATb WM OCYLECTBMAATb MOHTaX YCTAaHOBOK W CUCTEM
aBTOMAaTu3aumny XonoaunbHO-BEHTUMSLMOHHON TEXHWKN U CUCTEM KOHAWLMOHMPOBAHUS BO34yXa.

MK 4.6. BbinonHATE  nyckoHanagkKy  XOMOAMMbHbIX — YCTAHOBOK M MpPOrpamMMMpOBaHWe  CUCTEM
aBTOMAaTu3aumy XoNnoanbHO-BEHTUMALMOHHON TEXHWKM N CUCTEM KOHAMLMOHUPOBaHNA BO3dyxa

MNK 4.7. OpraHn30BbIBaTb M OCYLLECTBNSATbL MEPONPUSATUS NO OXpaHe Tpyda npu NpoBeAeHWUU NpPoLeccoB
Mo MOHTaxy, MycKkoHanagke, TEeXHWYeCKOW JKchnyataumMm W PEeMOHTY  XONoAWSbHO-
BEHTUIIALMOHHOW TEXHMKM U CUCTEM KOHAMLUMOHNPOBAHWSA BO3Ayxa

B pesynbTate BbINONHEHUS NPaKTUYECKUX 3aHSATUI Y oByyatowmxcs (opMupyoTCs

cneagywwime NIMYHOCTHbIE pe3yibTaThbl:

Koo

HaumeHosaHue nu4HOCMHbIX pe3yrsibmamaos

ne 3

CobntopatoLum HOPMBbI npaBonopsaka, cnegyowmnn maeanam
rpaxkgaHckoro obuiectBa, obecneyeHnsa ©Ges3onacHocTu, npaB M cBoboa
rpaxgaH  Poccun.  JlosnbHblIn K yCT@HOBKaM U NPOSIBIIEHUSIM
npeacTasButenen cyokynbTyp, OTANYAKOLWMNIA UX OT rPYNN ¢ AECTPYKTUBHbLIM U
AEeBNAHTHbIM noBegeHneM. [eMOoHCTpupyoLWmnn HenpuaTne "
npeaynpexgarwmnin coumanbHo onacHoe NoBeAeHMEe OKPYKatoLmX

ne 13

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

nP 16

OpuVeHTUpPYOLWMINCS B N3MEHSAIOLWEMCSA pbiHKe Tpyda, rMbKo pearvpyowmi
Ha MosiIBNieHMe HOBbIX (POPM TPYAOBOM AEATENbHOCTW, TOTOBbIA K MX
ocBoeHuo, usberatowmn 6e3paboTvubl, MOTUBMPOBAHHBLIA K OCBOEHUIO
YHKUMOHaNbHO Onmn3kMx BMAOB NpodecCUoHanbHOW AesTenbHOCTH,
nmerowmnx obwme obbekTbl (ycnoeus, uenu) Tpyaa, NMMBO MHblE CXOXue
XapaKTepPUCTUKN

ne 17

CopencTBylowmin nogaepXXaHuo npectmxka csoen npodeccum, oTpacinm u
obpasoBaTenbHOM OpraHn3auuu.

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.04.02.113 TEXHUYECKOW SKCMNYATALMM N PEMOHTY XONOAWIIbHO-BEHTUNALIMOHHOW C. 12/70

TEXHVKN 1 CUCTEM KOHOMLUMOHNPOBAHWA BO3OYXA

ne 18

MpuHMMatoLWmiA Lenm 7 3agaun Hay4YHO-TEXHOIOrMYECKOrO,
9KOHOMMYECKOro, WH(OPMALMOHHOTO U COLMOKYNIbTYPHOrO  pas3BuTUS
Poccun, rotoBbit paboTaTtb Ha X AOCTUXKEHME.

npP 21

CamMoCTOATENbHBLIN MU OTBETCTBEHHbIN B MNPUHATMM pPELLUEHMA BO BCEX
cepax CBOeW AEeATENbHOCTM, FOTOBbIA K WCMNOSIHEHUIO pPa3HOOBpPa3HbIX
coumanbHbIX  ponen, BocTpeboBaHHbIX ©Ou3HecoM, oOWecTBOM WU
rocygapcTBoMm

ne 23

ObecneumBatb 6Ges3onacHble YycrnoBusa Tpyaa B  NpogeccMOoHanbHON
AenTenbHOCTU

nP 26

OPPeKTMBHO  B3aMMOOEUCTBYOLMMA C  KONeramu, pPyKoBOOCTBOM,
KNUeHTaMn, peanusyrLmnmn TakTUKy COTPYAHNYECTBA B KOMaHae

ne 28

[o6pOCOBECTHLIN, COOTBETCTBYIOLLMA BbICOKMM CTaHAapTam OGU3Hec-3TUKM
M CNOCOOCTBYHOLMIA pPa3peELLUEHN0  SIBHbIX W CKPbITbIX  KOHMIMKTOB
MHTEPEeCcoB, BO3HUKAKOLWMX B pe3yfibTaTe B3aMMHOIMO BIWAHUSA FIMYHOW U
npodeccnoHancHon gesatenbHoctTn. Oco3Halowmi OTBETCTBEHHOCTL 3a
nogaep:xaHme MoparnbHO-NCUXONOrM4YeCcKoro KnnmMarta B KOnnekTmae

ne 29

BoBrnieyeHHbIN, cnoco6CTBYOLWMIA NPOABWXEHMIO MOJIOXNTENBHOW
penyTaumm opraHnsaumm

nP 30

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

P 31

OpraHu3oBbiBaTb COOCTBEHHYIO AEATENbHOCTb, BblbMpaTh TMNOBbIE METOAbI
M cnocobbl BbINOMHEHNA NPOdECCUOHANbHbLIX 3aJad, OueHMBaTb UX
3P PHEKTUBHOCTb M KA4eCTBO.

ne 32

OcywecTBnATb NOUCK U UCMONb30BaHWe MHOpMaummM, HeobxoanmMon Ans
3P PEKTMBHOIO BbINOJSTHEHUS npodeCcnoHanbHbIX 3ajau,
nNpodeCcCnoHanbHOro 1 NMIMYHOCTHOIO PasBUTUS.

Mepen npoBeaeHUEM NpaKTUYECKNX 3aHATUIN oBy4atowmecs obs3aHbl npopaboTaTb

COOTBGTCTByFOLIJ,VIVI mMmaTtepuan, YACHUTb uUellb 3aHATUA, O3HaKOMUTbCA C coaepXaHunem u

nocrnegoBaTesibHOCTbIO €ro npoBeaeHund, a npenogaBatesib MpPoOBEPUTb UX 3HAHUA U

FOTOBHOCTb K BbINOJIHEHWNIO 3a0aHUA.

Mocne kaxgoro NPakKTN4eCcKoro 3aHATUA npoBOAUTCA 3aluTa, KakK npaBuio, Ha

cnegywouwem rnpakTn4eckomMm 3aHATUM nepen BbiNOoJIHEHNEM nocne,qyrou_l,elh pa6OTbI nin Ha

ypoKe nepen nsy4yeHvem crieqyrolein TemMbl.

Ha 3awute obyvatowminca AomKeH 3HaTb TEOPUIO MO AAaHHOW TeMe, NOSICHUTb, Kak

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

YMEHUSIM MO AaHHOW Teme paboyeit nporpammei.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

MepeyeHb NPaKTUYECKMUX 3aHATUN

Ne n/n HanmeHoBaHue npakTU4YeCKOro 3aHATUS MO
yacos

1 MOHTaX CnfnT-CUCTEMbI KOHONLMOHNPOBAHWSA BO3OyXa. 10

2 MoHTax BO34yXOBOLOB 1 BEHTUIIATOPOB.

3 McnbiTaHne Ha NPOYHOCTb M FEPMETUYHOCTb CUCTEMBI XNadareHTa Cy4oBbIX CUCTEM
KOHANLMOHMPOBAHNS U BEHTUNSALMM BO3yXa.

4 UcnbiTaHne nog  BakyyMOM  CUCTEMbl  XNlagareHta  CyOOBbIX — CUCTEM 6
KOHANLMOHMPOBAHNS U BEHTUNSALMM BO3yXa.

5 BbinonHeHWe 3anpaBku XxnagareHTOM CyAOBbIX CUCTEM KOHOWLMOHUPOBAHUSA U
BEHTUNALMM BO3yXa.

6 BblinonHeHWe nepBoHaYvanbHOW 3anpaBKkM CUCTEMbI CMa304HbIM MACIIOM.

7 BbinonHeHne npobGHOM paboTbl CyAOBbBIX CUCTEM  KOHOWLMOHUPOBAHMA U
BEHTUNALMM BO3yXa.

8 N3mepeHune n KOHTpPOIb napameTpos paboTbl CynoBbIX cucTem >
KOHAWLMOHMPOBAHNSA U BEHTUNALMM BO3yXa.

9 Mopbop, HacTpowka MexaHudeckoro TPB © 3nekTpoHHOro paclimMpuUTernibHOro 6
BEHTUNSA AN CyQ0BbIX CUCTEM KOHOULUMOHUPOBAHUA Y BEHTUNALNWN BO3AyXa.

10 OkcnnyaTaumsi CUCTEM YMNpaBrieHWst CyOOBbIX CUCTEM KOHAMUMOHMPOBAHUS W 8
BEHTUNALMM BO3yXa.

11 TexHuyeckoe ucnonb3oBaHue u O6CJ‘Iy)KMBaHVIe CyaoBbIX CUCTEM KOHOMUMOHMPOBAHUA Y 8
BEHTUNALUMN BO3QyXa.

12 PemoHT BO34yX0BO4O0OB, BEHTUNATOPOB N HACOCOB CyaOBbIX CUCTEM KOHOAWUMOHUMPOBaAHUA U 6
BEHTUNAUMKM BO3ayXa

13 OnpepeneHne nNpuyYnH HewucnpasBHOM PaboTbl XONOAWMbHBLIX YCTAHOBOK CyOOBbIX CUCTEM 6
KOHONUMOHUPOBAHNA N BEHTUNALNN BO34yXa N UX YCTpaHeHue.

Utoro 80

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 14/70
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npaKTVI‘IeCKOG 3aHATUe N21 MoHTax cnnuT-cucTtemMbl KOHOAMUMNOHUPOBaAHUA BO3ayXa

LUenb 3aHAaTUA:

- 3aKpenuTb 3HaHWUS MO KOHCTPYKUMM M MPUHUMNY OENCTBUS CNNT-CUCTEMDI
KOHONLMOHNPOBAHMSA BO3AYXa;

- NoNyyYnTb  MNPaKTUYECKME  HaBblKM MO  MOHTaXy  CRAUT-CUCTEMbI

KOHONMUMOHNPOBAHUA BO3QyXa.

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

@opmupyemsbie rpogheccuoHarbHble komrnemeHyuu: MK 4.5, MK 4.7.

@opmupyemsbie U4HOCMHbIe pe3ynbmamei: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckas Hacmb:

YcTaHOBKa CNNMUT-CUCTEMbI — [OOBOJSIbHO CMOXHbIM  Npouecc, Tpebyrowmi
CONMAHbIN Habop WHCTPYMEHTOB, ONpederieHHble HaBblkM, B T.4. npu pabote cC
3NEKTPUKON.

BHyTpeHHMIN BNoK HY)XHO pacnonaratb Takmm obpasom, 4yTobbl oH HE Haxoguncs
NpsIMO HaANpPOTMB MECT, rae noau 6biBaldT Hanbonee 4acTo: cnarnbHble MecTa, OUBaHbI,
obefeHHble cTonbl, paboyee MecTo. XONOAHbLIM BO3AYX W3 BHYTpeHHero ©Onoka
KOHOMUMOHEpPA BbIXOAUT NPSAMO (HanpaBfeHMe MOXHO HEeMHOro perynupoBaTtb Mo
rOPU3OHTaNM unNM BepTUKanNM C MOMOLLBI YNpaBndeMblX >Xano3n KoHOULMOHepa) U
Henb3s gonyckatb ero nonagaHns Ha Bac.

B cnanbHe >xenatenbHO YyCTaHaBnMBaTb BHYTPEHHWUA OMOK Ha MakcumarbHO
yOaneHHOM pacCTOSIHUM OT KpoBaTW, HO, ecriv KOMHaTa Hebonbliasi, TO OnTUMaribHbIN
BapuvaHT — Hag W3ronoBbeM, Torga NOToK Bo3gyxa OyaeT nonagaTb TOMbKO Ha HOMM
CrAWmMX Noaen, KoTopble 06bIYHO 3aKPbITbl OA4EANOM.

CoBpeMeHHble BHelwHue O6nokn CnnuMT-CUCTEM MMET Ccreaylowme TUMnoBble
BapuaHTbl BbiBofa TPYbOOK xnagareHta (opeoHa) n apeHaxa. TpyOku BHyTpeHHero 6noka
0ObIYHO pacnonoXxeHbl cnpasa (ecrnm CMOTPEeTb C NIMLEBOW CTOPOHbI), U ONS HY>XHOro
HanpaBneHMs UX MOXHO aKKypaTHO BbirMbaTtb. HekoTopble Mogenn KOHOMLUMOHEPOB

MMerT BO3MOXHOCTb NnepecTtaHOBKU D,peHa)KHOIZ pr6KI/1 C npaBoﬁ CTOPOHbI Ha IneByto

(puc. 1).
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[ApeHaXkHbIW WwnaHr L peHa)kHbIN WnaHr

Cnpag?

C3agu cnesa

Puc.1 BeiBog Tpybok 1 kabenen BHyTpeHHero 6roka

BbicoTa ycTaHOBKM BHyTpeHHero 6rioka AofmkHa cocTtaBnATb He MeHee 1.8 m oOT
YPOBHSA 1M0S1a, a OT CTEH M NOTOSKa pacCTossHUE AOMKHO BbITb He MeHbLue 50 MMm. [Npudyem,
4yeM MOLLHee cnnuT-cuctema, Tem bonblue TpebyeTcsa paccTtosiHie OT CTeH (Hanpumep,

ans koHgmunoHepos ¢ BTU18000 pekomeHayemas BbicoTa 2.3 M @ pacCTOsAHUE OT CTEH —
He meHee 15 cm) (puc. 2).

15 cm unum bonee

1

15 cm nnu bonee
15 cm unu bonee

Il

2.3 m unu bonee

Puc. 2 PekomeHayemble MOHTaXHble pacCTOSAHUSA
Heobxoaumo obpatnTb BHUMaHWE Ha OTBOJ, KOHOEHcaTa, KOTopbI obpasyeTcsa npu
oXnaxaeHun Bo3gyxa Ha wucnaputene BHyTpeHHero 6noka. bonbwum nniocom Gyper
BapuaHT, Koraa KoHAeHcaT OTBOAMTCS B KaHanuMsaumio MnmM BOAOCTOYHylO Tpyby, a He
KanaeT Ha MOAOKOHHUKW coceden CHU3Y, 3abpbl3rMBas UX OKHA, a Takke Ha rornoBbl

Npoxoasawmx BHM3Y nogeir. [Ons paboTbl OpeHaxa TpebyeTcs obecneynTb camoTek
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KOHOEHCcaTa 3a CYeT yrna HaknoHa gpeHaxHow Tpybku. Ecnu obecneunTtb 3TO, NO KaknUM-
TO NPUYNHAM, HEBO3MOXHO M OpeHaxHyr Tpyoky TpebyeTcss NpoBECTM FOPU3OHTalNbHO
Unu, Hanpumep, No NOTOSKY, TO NPMAETCS AOMOMHUTENBbHO YyCTaHaBnMBaTb APEHAXKHYIO
nomny (KOHOEHCaTHbIN Hacoc), obecnevnMBaloyd NPUHYOUTENbHOE OTKauMBaHUeE
HaKOMUBLLIENCS XXUAOKOCTM.

Mpwu ycTaHoBKe BHeLLHero 6noka Takke TpebyeTcs cobnogeHne onpeaeneHHbIX
npasun. Henb3s yctaHaBnmMBaTb B MecTax 6€3 BO3MOXHOCTM OTBOAA TEMSIOro BO3ayxa
cnepegu 1 ero nocTynneHna c3aam n cboky yctponctaa. TpebyeTcs obecnedeHune
XOpOLLEN LMPKYNALMM U BEHTUNALNN.

B cBs3M C TeM, YTO HapPY>XHbIN BNOK ABNAETCA JOCTAaTOYHO TAXKENbIM, KPOHLLTENHbI
Ha KOTOpble OH YCTaHaBMBAETCA, KPENEX U OCHOBaHME AO0MKHbI ObITb MPOYHBIMU U
BblAepMBaTb BeC 6noka. He pekomeHayeTcsa ycTtaHaBnNMBaTb €r0 HA MeTannmyeckme
orpaxgeHusi 3-3a BO3MOXXHOW CUMNbHOWN BUBpaLnmM KOHCTPYKLMMW.

XKenatenbHo ycTaHaBnuBaTb ONOK B MecTax, rae OH 3alulieH OT MOCTOSIHHOMO
BO3OENCTBUSA COJSIHEYHbIX JNyyen U ocagkoB. Hag 6GnoOKOM  MOXHO — YCTaHOBUTH
AOMNOJSTHUTENbHbIA HaBEC-KO3bIpEK OT OCadKoB, a B MeCTax C CUIbHbIM BETPOM —
3aLLUUTHbINA 3KPaH.

He HyXHO pacnonaraTtb ero B TOM MecTe, rge npsiMo 3a CTeHol HaxoguTest paboyee
WUNU cnanbHOEe MECTO, TaK Kak BHELLUHUI OOk, 0COOEHHO MOLLIHbIA U HE OCHALLEHHbIN

WNHBEPTOPOM, MOXET OLLYTMMO LLUYMETb AaXe Yepe3 CTEHY.

UcxogHble MmaTtepuanbi U AaHHbIE:

- VIHCTpyMeHT ans MoHTaxa,

- Cnnut-cuctema KOHAMLMOHUPOBAHUS BO34yXa.

CopepxxaHue U NOpPAAOK BbINONTHEHUSA pPaboTbl:

1. A3yunTb TEOPETUYECKYIO YacTb paboThl.

2. NpounssecTn Ha CTeHOEe MOHTaX CNIUT-CUCTEMbl KOHOULMOHMPOBAHNA BO34yXa B
cnefyouwiemM nopsake:

- NOAroTOBUTbL BbIBOAbLI AS151 MOHTa)a B y4OOHOM HanpasfieHuu;

- 3aKpennTb BHYTPEHHUIN BNOK Ha CTEHAE;

- OTMEpPUTb M OTpe3aTb Heob6XxoanMOoro anameTpa MeaHble TPpyoKu;

- NPON3BECTM pa3BasbLOBKY MeAHbIX TPYDOOK;

- CMOHTUpOBaTb TPYOKM M COEOUMHUTb MOCPEACTBOM HUX BHYTPEHHUN U BHELUHWUN

OnoKM CNnMT-CUCTEMBI KOHONMUMOHNPOBaAHUA BO3OYyXa;
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- CMOHTNPOBATb 3J1IEKTPN4EeCKne kabenu;
- BbIBECTU JpPEHaX.

3. Caenatb 3CKU3 CNMUT-CUCTEMbI KOHANMLVOHMPOBAHMS BO3ayXa.

CopepxaHue oT4yeTa:

- HAUMEHOBaHMe NPaKTUYECKOro 3aHATUS;

- Lienb 3aHATUA 1 PopMupyeMbl KOMNETEHLNN;

- TeopeTnyeckas 4yacTb;

- OTYET O BbINOJIHEHMM BCEX ITAMNOB NPAKTUYECKOrO 3aHATUS;
- 3CKM3 CMANT-CUCTEMbI KOHOULMOHMPOBaHUSA BO3ayXa.

- OTBeTbI Ha BOMPOChHI Arlsi CAaMOMNPOBEPKMU.

Bonpocbl Ana camonpoBepKu:

1. N3 Kaknx OCHOBHbIX 3NIEMEHTOB COCTOWUT CMMAUT-CUCTEMA KOHOMLIMOHMPOBAHUSA
BO34yXa.

2. YtTo BXOOUT B COCTaB  XOSIOAWUNBHOW  YCTAHOBKW  CMSUT-CUCTEMBbI

KOHAMLUMOHNPOBaHNS Bo3ayxa?

MpakTnyeckoe 3aHaTME N22 MoHTax BO34yXOBOAOB U BEHTUNSATOPOB

Lensb 3aHsmus:
- NONYYMTb HaBbIKM paboTbl CO CNPaBOYHON N y4ebHOW NuTepaTypon;

- NPMOGPECTM NPaKTUYECKME HaBbIKM NO MOHTaXy BO34yXOBOAOB U BEHTUATOPOB;

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

@opmupyembie ripogheccuoHasibHble komrnemeHyuu: MK 4.5, MK 4.7.

@opmupyemble niu4HoCcmMHbIe pesyrbmamel: JIP23, JIP26, J1P28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckas Yacmb:

BoagyxoBoabl CUCTEM KOHAMUMOHMPOBAHMS U BEHTUNSAUMW Marnon U cpegHen
MOLLIHOCTU OBbIYHO KPEensaTcsl Ha MNOTOSIKE W MPUKPbLIBAKOTCA MOABECHLIM MOTOJSIKOM.
CyLecTtByeT HECKONbKO OCHOBHbIX TUMOB BO34yXOBOAOB:

- OKeCTKMe BO34yXOBOAbl, W3rOTOBMEHHblIE W3 OUWHKOBAHHOIO CTanbHOro JUCTa,
CTEKINOBOJSIOKHA WU CNOEB antoMUHNA C n3onaumen. Yawe Bcero npMMEHsIIOT CTalnbHble
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OUMHKOBaHHble BO34yXOBOAbl, MMelLWMe Marnble NnoTepu [OaBfieHUss Ha TpeHne W
3aHMMarLwme Mano mecra.
- rmbkne BO3QyXOBOAbl, WCNOSMb3yeMble OObIMHO Ansi COEAMHEHUSI 3NIEMEHTOB
BO3yXOBOLOB WNW pacnpegenuternen Bo3dyxa, PacnosioXeHHbIX Ha noTtosike. Kpome
TOro, C TMOMOLWbIO TUOKMX KPYrbIX BO34YXOBOAOB (DaHKOWMbI  MOAKMYaT K
BEHTUNSALMOHHOWN CEeTW.

UtoObl nNpaBunbHO YCTaAHOBUTL CUCTEMY BO34YXOBOAOB, HYXXHO npoaenaTb
HECKOJIbKO 3TanoB paboThbl:
1. PaccuutaTb ONWHBI M Beca Y4aCTKOB BO34yXOBOAOB [AJf11 BEPHOro pasmelleHus
KpenneHun.
2. BbibpaTb cuctemy noacoeanHEHUs y4acTKOB BO34yXOBOAOB.
3. CMOHTUpOBaTb CUCTEMY BO34yXOBOAOB, COBNIoAast BCe YyCNoOBUS NpoekKTa.
4. [MoaKniYnTb rNaBHbI BO34YX0BO, K BEHTUNATOPY
5. MNpukpenuTb BO34yX0BOAbI K NOABECHOMY MOTOSIKY.
6. [pucoeguHuTb  BO3AyxopacnpedenuTesnbHble  3NIEMEHTbI B MOMELLEHUSX,
obcnyXnBaemMbiX CUCTEMOW KOHANLMOHMPOBAHMUS U BEHTUNALUMN.

Tabnuubl HWXe cofepXXaT HYXHYI TOSMWWMHY W yAeribHbI Bec NMcTa, a Takke
paccTosiHWe Mexay KpenneHusamMu Ans pasHbiX TUMOB BO34YyXOBOAOB B 3aBUCMMOCTU OT
pa3MepoB BO34yXOBOAOB.

MapameTpbl NPAMOYronbHbIX BO34YXOBOAOB B CUCTEMAX HU3KOro AaBNeHUA

. CTtaneHOW AKXCT ANOMHUHHMEBBIA NHUCT
MaxkcMmManbHbIA PaccroAaHune
pasmep, MM Tonwmna, Bec, TonwmHa, Bec, MeXay CEKUMAMMH
MM KrfKB.M. MM Kr/KB.M.
ao 600 0.7 5.6 0.6 1.7 He Bonee 2.5 M
600 - 750 0.7 5.6 0.6 1.7 He Bbonee 1.2 M

MapameTpbl KPYrnbiX BO3AYXOBOAOB B CUCTEMAX HU3KOrO AaBNeHus

CranbHOW AMCT ANMOMHHHEBbLIH NKUCT
OnameTp, Paccroanne Mmexgy
MM TO.I'II.II.I'IHH, BEC; Tﬂﬂl.ll"l'la' BEC, CeKLMHMAMH
MM Kr/KB.M. MM Kr/KB.Mm.
ao 200 0.7 5.6 0.6 1.7 He Bonee 2.0 M
200 - 600 0.9 7.2 0.8 2.2 He Gonee 2.0 M

MoacoeaomHeHne Bo3agyxoBogoB 1. CoeguHeHue [OBYX CEKUMA MeTannmyeckux

Bo3ayxoBogda CylLlecTByeT HECKONbKO TUMOB COEAVMHEHUS CEKUUA MeTannmyeckmx
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BO34yxoBoAoB. Korga wmmeroweecs nNpOCTPaHCTBO OrpaHM4yeHo, fnyylle WCnonb3oBaTb
Nnockue coefmMHeHNs ¢ MMHUMarbHOW BbICOTON BbICTYNA.

B nocrnegHee BpemMsi nosnyyun LIMPOKOE pacnpocTpaHeHue cnocob KpenneHus
CeKUMA  MNPsIMOYrofibHbIX  BO34yXOBOAOB  Mpu  nomowm  dnaHues.  PnaHubl
N3roTaBfiMBalOTCA UX LUMHOPENKM OBYX Turnopasmepos wupuHon 20 n 30 mm. B kaxabin
yron criaHua BCTaBrnsieTcs Yronok xéctkoctn. Cbopka oTaenbHbIX CeKUUn BO34yXOBOAOB,
BKMOYas (PacoHHble 3rEMEHTbl, BbINOSIHAETCA MYTEM CTSXKM GONTOBbIM COEOUHEHNEM
yepes Yrosiku XecTtkocTtu. lNepepn cbopkon cekunmn mexagy coborm HeobxoanmMo coenHeHne
YANOTHUTL.  YNMAOTHEHME  BLINOMHAETCA  MOCPEACTBOM  HaKMenku  cneunanbHoro
BCMNEHEHHOro YMMOTHEHUSA U3 CUMUKOHA, PE3NHOBOrO LWHypa AunamMeTpom 6- 8 MM unu ¢
NPUMEHEHNEM XKUOKOTO CUIIMKOHOBOrO repmeTuka. [JaHHble YnnoTHEHWUS YMECTHbI B TOM
crnydvae, Korga K BO3OyxOBOAy He npumeHsT TpeboBaHMs no orHecTomkocTn. Ecnu no
noXxapHoiM  TpeboBaHWSIM  BO3OQyXOBOA  [OOMKEH WMETb OnpefenéHHbIn  Knacc
OFHECTOMKOCTU, TO B Ka4eCTBe YNIOTHSAKLWEro Matepumana npMMeHsitoT acbecToBbIl LLHYP,
unn acbokaptoH. [na 6Gornee repMeTUYHOro COEAMHEHUS AOMOMHUTENbHO MPUMEHSIOT
CKOBOYHbIV 3aXMM.

MoHTax KPyribIX MeTarnmM4eCcknx so3ayxoson0oB oes3 pe3nHOBOIro yryioTHeEHUA.
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[//]

1. MNopobpaTts
HeobxoaMMbie aeTanu.

2. HanecTv Ha Kpam Wweiku
cdacoHHOM geTanu unu
HUNNENA TOHKY (2MM)
NONOCKY repMeTuka.

3. Bcrasuts dacoHHyo
AeTans Wi HUNnenb B
NpAMOiA y4acTok. [pu 3Tom

repMeTuK pasHOMepHo
pacnpeaeniTcs no Beei
NOBEPXHOCTU COBAMHEHMS.

e |
e

\

F—

4. 3admKcupoBsaTh
' CTbIK CaMopesamMu unu
. 3aknenkamu. (cm. Tabnuuy)

MoHTax KpyribiX MeTarmmM4eCcknx so3ayxosonoB C pe3nMHOBbLIM YMJIOTHEHNEM

1. MNopobpaTte HeobxoauMble
petanu.

3. Bcrasuts dacorHylo
peTans Wiv HUNnenb

B NPSAIMOM Y4aCTOK.
HeGonbuwoit nosopoT
AENaeT ycTaHoBKY NpoyHee.

4. 3admkcuposaTs

E//, Eﬂ/ﬁ
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CTbIK caMopesamMu unu
3aknenkamu (cm. Tabnuuy).
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[na coeguHeHnn AByx
thacoHHbIX geTanen
McnonL3yeTca Mydra,

T
\_/

Pacnpegenwre caMopess! MAW 3aKnenky pas-
HOMEPHO MO OKPYXHOCTH Tak, 4ToDbl pesvHoBLE
npoknagkn He Geinv NoBpexaeHbl, TO ecTk pa3-
MECTHUTE WX NpuBnKuauTensHo B 10 MM oT orpaHn-
YMTENA W KoHUa TpyBel. B cnyyae HenpagWneHOM
cOOpHH OBIPKW, NPOpEesaHHLIe WYPYNaMK MAKM 3a-
KNEnKaMu AomiHel BbiTe 3arepMeTH3UpoBaHsl.

Musi. guameTp

Avam d,
TP CKPYTHH, Komyectee

MM

MoHTax rubknx BosgyxoBoaoB 6e3 Tennomsonsaumnu.

[Ana npaBUNbLHOTO MOHTaXa MMOKMX BO3OYXOBOAOB HEOOXOOAMMO YyYMUTbIBaTb pag
gakTopoB. Hwmxke ©OyayT KpaTKo oOnucaHbl 3T akTopbl U NPUBELEHbI YEPTEXM,
UNACTPUPYOLWME NOPAA0K MOHTaXa BO34yXOBOAOB.Ka3aHMs MO MOHTaxy (obwwme ans
BCEX TUMNOB BO34yXOBOAOB).

1. YkasaHus no MoHTaxy BosgyxoBog [ormkeH ObiTb MOMHOCTLIO pacTsHyT. B
BO34yXOBOAE, KOTOPbIN HE OblsT MOMHOCTBbIO PacTAHYT, BO3HMKAKT OGonbline notepwu
AasneHus. He ucnonb3ynte 6onblue BO34yXOBOAOB, YEM 3TO Heobxoammo. [Ans Kaxgoro
naTpybka mncnonbaynte Bo3gyxosog gnuvHon 1-1,5 m. Ecnv Heobxoamma Gonbluas anvHa
(Hanpumep, Ons akyCTUYeCKUX BO34YyXOBOAOB), BO3AYyXOBOA AOMKEH ObiTb MpaBUSIbHO
3aKpenneH c nomouwbo XomyToB. CobntoganTe OCTOPOXHOCTb, YTODbLI NPU MOHTaXe
4yTOObI HE MOBPEANTb BO34YXOBOL (HanNpuMmep, YYMTbiBAaNTe OCBETUTENbHYIO apMaTypy u
NOTOJSTIOYHbIE KOHCTPYKLNN).

NMpn nNpoxoxgeHun 4Yepes CTEHOBbIE KOHCTPYKUMM 0bBA3aTeNibHO WCNONb3ynTe
MeTannmMyeckme runb3bl UM nepexogHukn. [loBpexaeHHbI BO34yxXOBO4 cnepyeT
3aMEHUTb  HOBbIM. 3aMeHUTE TakkKe  MOBPEXOEHHOE  HapyXHOe  MOKpbITME
TENnOM30NMPOBaHHbIX BO34yXOBOAOB (BO wu3bexaHue yTeyek Bo3gyxa WM NageHus
NAOTHOCTK Napa).

BHMMaTenNbHO yuuTbiBaUTE HamnpaBfieHne OBWXKEHUS BO3gyxa B BO34yXOBoae
(HanpaBneHne [OMKHO ObITb «no cnupanuy»), Ha kKopobke «DIAFLEX» HanpaBneHue
OBWXEHNS BO3yxa yKa3aHO CTPENKoW, a Ha BO34yX0OBOAE LBETHbIMU METKaMMU.

2. Pes3ka Bo3gyxoBogoB. BosgyxoBog [[OMmKeH ObiTb MOMHOCTBHO  PaCTSAHYT.
OTmepbTe Hagnexawyt ANUHY W HaHecuTe MeTKY MArkMM Mapkepom. PaspexbTe
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BO34yXOBOZ, Ha ABE 4acTu NPSAMO NO BUTKY OCTPbIM HOXOM. OBpexbTe cnmparnbHyo 4YacTb
Kycaykamm unm 6okopesamu.

3. BbinonHeHne coeguHeHun. OTpexbTe Tpebyembli KyCOK BO34yxOBoAa.
HapgeHbTe BO3ayxoBof He MeHee, 4em Ha 50 MM. Ha naTpybok, cobnogas HanpasneHue
ABWXXEHMs1 Bo3gyxa «Mo cnvpanu» (ykasaHO Ha KOpobke M Ha BO34yxoBoAe, LBETHbIMU
MeTkamn). F'epmMeTnsnpynTe coegmHeHne C NOMOLLbI0 antoMuUHMEBON NeHTbl «DIAFLEX»,
nnbo repmeTurka. 3akpenuTte 3arepMeTU3NpoBaHHbIA BO34yXOBOA XOMYTOM. BosgyxoBogbl
0e3 Tennoun3onsaumMm MOXHO Takke 3aKpenuTb HENNMOHOBLIM LUNAHIOBLIM XOMYTOM.

4. Toykn nogBeckn. MakcumarnbHOe npoBUCaHME BO34yXOBOA4A Mexay OBYMS
TOYKaMM KpenneHuss He [OOSKHO npeBblwate 50 mm./M. PacctosiHne wmexagy AByms
TouYkaMu nogeeckn konednetcs ot 1,5 0o 3 M. B 3aBMCMMOCTM OT TUNa Bo3ayxoBoaa. [Ans
rMbKoro BO3aQyxoBoda Hag MOTONMOYHBbIMU KOHCTPYKUMAMM PacCTOsiHUE MeXAy LeHTpamm
onop AOMMKHO cocTaenaTb 1 meTp. B cnyyae BepTuKanbHOM MOABECKW BO34yXoBOAaA
paccTosiHue Mexay CTabunuanpyrowmMm KpenexHbIMU XOMyTamMu OOSTHKHO ObiTb paBHbIM
oT 1 m. go 1,8 M. 'mMbkne BO3aYyXOBOAbLlI HE AOIMKHbI MCMNOMbL30BATLCA B BEPTUKANbHbLIX
KOJTOHHax CMCTeM pacnpeneneHuns Bo3ayxa, BbICOTOM bonee 2-x aTaxen.

5. Paguyc narnba.

Pagnyc n3rnba gomkeH OblTb Kak MOXHO 6onblwimvm. NMpn MUHUManNsLHOM paauyce
n3rmba yBennumBaeTcsa nageHue gasneHus. Ona ymMeHbleHus BAUAHUA, paguyc mnsrmnba
AOImKeH ObITb paBeH yABOEHHOMY AuameTpy Boagyxosoga. Kak npaBumno, Bo3oyxoBop
ABMSETCA OYeHb MMbkuM n rnerko gedopmupyetca. lNpyn gecdopmauymm BHYTPEHHUN
AnameTp YMeHbllaeTcs,, a nageHue paasBneHus Bo3pacTtaeT. Ocoboe BHUMaHue
KpenneHuio BO3OyXOBOAOB crneayeT yAenaTb B Clyyae WUCMNONb30BaHUS XOMYTOB.
Mcnonb3ynte XxOMyTbl COOTBETCTBYIOLLEro auameTpa u obecrneybTte, 4YTOObI XOMYT
nogaep’kuearn BO34yx0BO4 HE MEHeEE, YEM Ha NOMOBMHE AnameTpa.

6. MNMoacoeanHeHue K kaHanam n apmartype. loacoeanHeHne rmbknx BO34yX0BOOOB
K KaHanam v apmaTtype cnegyeTt Mpou3BOAUTb OYeHb akkypaTHO. [1oCKombKy MHorme
BO34QyXOBOAbl MOHTUPYKTCA C U3rMGOM NpsIMO MNOCMEe COeAMHEHUA C KaHamnoMm Wnu
apmaTypon, HeobXOOUM MOHTaXHbI XOMYT, Ha pPacCTOSAHUM OKONo 2 [uMaMeTpoB
BO34yxoBoda OT MecTa KpenneHnus. [lNpaktnyeckne cutyauum [Mpn MOHTaxe Hepeako
BO3HUKAIOT CUTyauun, Korga Heobxoomm ANVHHLIN TMBKNn Bo3ayxosoA. [pumepom MoXeT
CNYXWUTb Y4acTOK, PacCnoSIOXEHHbI Ha OBYX pPasfU4YHbIX YPOBHSIX MO BbICOTE, Koraa
HEBO3MOXHO WCMONb30oBaTb CTaHAAapTHble CoeaAuHUTEnNbHble Aetanu. Cnegurte, 4TOObI
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BO3yXOBOZ, HE Kacancs Apyrux CyLleCTBYHLINX KOMNOHEHTOB C BbICOKOW TemMnepaTypoun.
Boagyxosoa 13 nonvadgupa NpoBUCHET, ecrnn OH ByaeT Kakoe TO BpeMs conpukacaTbCa C
Tpybon ueHTpanbHoro otonneHus. Kpome toro, Tpyba LeHTpanbHOro OTOMNMEHNA YCKOPUT
npouecc crapeHust Takoro Bo3gyxoBoga. Cpok cnyxbbl BO3QyXOBOAOB MOXET pPe3Ko
COKpaTUTbCH, €CNN BO3AYXOBOAbI N3 pa3HbIX METaNsIOB HAaXOASATCSA B TECHOM KOHTakKTe (B
TOM YnUChe C ApyrMmMmn Bo3ayxoBogamm). B TennbiX 1 CbipbIX MOMELLEHUAX KOPPO3USA MOXET
yckopuTbes. Mpn MexaHM4YecKoOM MOBPEXAEHUN HEU3ONMPOBAHHOINO BO3A4yxoBoAa, Nnbo
OCHOBbI TENSION3ONMPYHOLEro BO34yXOBOoAa 3aMeHUTe ero. 3aknenBaTb MOBPEXAeHWs
MOXHO TOSfIbKO Ha HapyXHOM pykaBe TennonsoNMpPoBaHHOIO BO34yXOBOAA, XOTSA
pekoMeHOyeTCa U B 9TOM Cfnyyae 3aMeHuTb BO34yXOBOA4 Ha Apyron. Takke rmnbkue
BO34YyXOBOAbl HE PEKOMEHAYETCS UCMONb30BaTb Ha OTKPbITOM BO34yXe, €Cnv martepuan
BO34yx0BO4a creumanbHO He 3alUMLEeH OT BO34ENCTBUS COSIHEYHOro CBETa M MOroAHbIX
SABNEHNN.

MOHTaX TeNNOMN30IMPOBAHHbIX U LYMOrnyLUaLmMx BO34yX0OBOAOB.

B nocnegHee Bpems Bce 60nbLUyl0 MOMNYNSIPHOCTb B MUPE 3aBOEBLIBAOT rMbkme
BO34yXOBOAbl BCIEACTBME WX HU3KOW LEHbl, yaobGCcTBa TPaHCMOPTUPOBKM M MOHTaxa.
Ocob6eHHO BbIFOAHO OTNUYaKTCA MOKME BO34YXOBOAbI OT TPAAMLMOHHBLIX B Cryvae
NUCNoNb30BaHMs WX B TeNnousonupoBaHHOM BapuaHte. OpgHaKo, MOHTaX TaKux
BO34QyXOBOAOB WMeeT psia ocobeHHocTen. MoHTaxX TennomsonupoOBaHHbLIX TMOKMX
BO3YyXOBOLOB.

Mpn MOHTaXe W30NNPOBaHHbLIX MOKMX BO34YXOBOL4OB HEOOXOOMMO Yy4uUTbiBaTb
OonbLuoe KonMyecTBo hakTopoB. B OCHOBHOM, OHU CBA3aHbl ¢ 06paboTkon Bo3ayxoBoaa.
B psgoe cnyyaeB cywecTByeT pasHuua Mexay Tenno- W 3BYKOU30SMPOBaHHbIMU
BO34yXOBOAAMM.

HerepmeTnyHble BO3ayxoBoAbl OyayT MMeTb MakCMMarnbHy0 NPON3BOANTENBHOCTD,
€CINnn y4TeHbl creayoLmne yKkasaHus:

- NpaBuUNbHO 06pPEXbTE KYCOK BO3QYXOBOAA;

- HageHbTe BO3QyXOBOA Ha NaTtpybok He meHee yeM Ha 50 mm, cobniogasa HanpaBneHus
ABWXXEHMs1 BO3ayxa «Mo cnupanny (Kak ykasaHo Ha Kopobke 1 Bo3gyxoBoae);

- OTOXMUTE N3ONSLUMOHHOE NOKPbLITUE;

- 3arepmMeTU3NpPymnTe COEANHEHNE C MOMOLLBIO KITEMKOM antoMUHUEBOW NEHTLI, 06EpHYB ee
BOKpYr BO34Qyx0BoAa, No KparvHen mepe, ABa pasa;

- HaTsHUTE 0OpaTHO U30NSALMOHHOE NOKPLITUE;
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- NPUKPENUTE HapY>XHYK OBONOYKY K BHYTPEHHEMY BO34YXOBOAY C MOMOLLBIO KIENKOM
antoMUHMEBOW NEHTLI, 06epHYB ee BOKPYr BO34yX0BOAa, MO KparHen Mepe ABa pasa;
- HAJEeXHO 3arepMeTU3NpynTe KOHLbI BO30YXOBOAA;
- CKpenuTe HapyxHyto 000MnoYKy W BHYTPEHHMW BO3QYyXOBO4 Apyr C ApYrom
MeTanfIM4eckKuMn WnNu HeWmnoHoBbIMM XomyTamu; OOHOM M3 4acTo BCTpeyvarLmnxca
owmnbok saBnseTca gukcaunsa M30NALMOHHOIO MOKPbITUS XOMyTOoM ©e3 repmeTtusaumm
neHTon. HeT HuKakmx rapaHTun 3gpEEKTUBHOCTU [OaHHOro MeToda, TaK Kak Takoe
ynnoTHeHne He ByaeT BO3QyXOHenpoHuuaeMbiM. KpoMme Toro, B 3TUX MeCTax BO3MOXHa
KOHOeHcauus Bnaru (Npu ncnonb3oBaHMM B CUCTEMAaX KOHAULMOHMPOBaHUS BO34yXa).

Mpy MOHTaxe WymornyLwalwmnx Bo3gyXoBOAOB crieayeT UMeTb BBUAY:
- BO34yX0BO OOMKeH OblTb HaaeT Ha naTpybok Ha AnvHY He MeHee 50 MM;
- 4N oNTUMarbHOro 3BYKOMNOINOLEHNA HaaeHbTe BO3AYX0OBO/ Ha BCHO ANMHY NaTpybka;
- nocne repmMeTmM3aunn NIEHTON, HaEXHO 3aKpenuTe BO34yX0BO4 XOMYTOM.

HerepmeTuyHble wWymornyLwauime BO34yxoBoAbl MOHTUPYHOTCS TakMM ke obpasom,
Kak TennousonupoBaHHble Bo3dyxosodbl. OpgHako, HeobxoaMMO  LOOMOSHUTENbHO
NPUKPENUTbL NEHTON MNONUAUPHBIA pa3fgenuTenb K BHYTPEHHEMY BO34yxXOBOAy C
MuKponepdopaunen. Ecnn oH He ByaeT 3akpenneH 4o/MKHbIM 06pa3omM, TO Npu co3gaHum
AaBfieHnsi B CUCTEME OH MOXET COBWUHYTbCA. [locne 3Toro, BbINOMIHUTE ONUCAHHbIE BbilUe
onepauuun. [ina wymornyLwaiwimx Bo34yxXoBoaoB, BO3OYXOHENPOHMLAEMOCTb MMeeT bornee
BaXHOe 3HadeHue. MW3-3a Mukponepdopaumm HapyxHas o6onodka UCnbITbiBaeT
3HauyuTenbHoe AasrneHune. BospacTtaloT notepu gaBneHus, a KodadduumneHT ocrnabneHus
lWyMa yYMeHbLIaeTCs BCreacTBME HENomHOW repmeTusaumm Bo3gyxoBoga. NomMHuTe, 4To
nnoxas repmMeTmsaums U MOHTaX He «No CnMpanu» MOryT CTaTb NPUYMHOWN NapasuTHbIX
LLUYMOB 1 Bbl3BaTb JONTHUTENbHbIE NOTEPU BO3ayXa.

CoefnvHeHne BO3ayxoBO4a C BEHTUIATOPOM.

Mpn  coeanHeHun  BO3OyxoBOo4a C  BEHTUNATOPOM  HYXXHO  NoMellaTtb
NPOTUBOBUOPALNOHHYO NPOKNagKy Mexay BbIXOAHbIM MaTpybkoM BeHTURASTOpa U
BO34yX0OBOAOM, 4YTOObl HEe nepefaBanacb Bubpauus. Kpome Toro, BaXHO yCTpaHUTb BCe
HEensIOTHOCTU NPUMbIKaHWS, KOTOPbIE BbI3bIBAlOT LWYM U HEPAaBHOMEPHOE pacnpeneneHune
Bo3ayxa. CxeMbl BEPHOrO M HENpPaBUIIbHOMO NOLCOEAMHEHNSA BEHTUNATOPA MOKasaHbl Ha

CXemMax Huxe.
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Mpn nopcoeavHeHMn BO3QYXOBOAA K BEHTMNATOPY Heobxoaumo obs3aTtenbHo
npegycMoTpeTb nepeg MOBOPOTOM UM U3MEHEHMEM CEYEHUS MPSIMOM  y4acToOK
Bo3ayxoBoga. [InnHa aToro yvacTtka AosmkHa 6biTb He meHee 1,5-2D BbixogHOro natpyoka
BeHTUnsaTopa (A=1,5-2B). lNpsAMon y4yacTok MO3BONSET CHU3NTL TYpOYNEeHTHOCTb U
CBsi3aHHbIE C HEW WyM 1 BUBpaumn.

OcobeHHOCTN MOHTaXa BO34yXOBOAOB Ha CyaHeE.

B coctaB cuctem cyaoBoW BEHTMNAUUKM BXOAAT BO3ayxornposoabl (TpybonpoBoabl
BEHTUMSAUMN), BEHTUNATOPI, aednexkTopsl, BO3ayXxoHarpesaTenm nnu
BO3ayxooxnagurtenu, apmatypa. O6bl4HO TpybonpoBOAbl BEHTUAALMM W3rOTOBMSAKT Ha
CyOOCTPOMTENBHOM NPEeanpuUsaTAN, a ocTalbHble 3fIEMEHTbl CUCTEMbI BEHTUNALUK
nony4yaroT B BUAE rOTOBbIX U3AENUIN NO MEX3ABOACKOWN Koonepauuu.

K OCHOBHbIM KOHCTPYKTMBHO-TEXHOMNOMMYECKUM OCOBEHHOCTSIM BO34yXONMpPOBOAOB
cnefyeT OTHeCTU criegytowme. BosayxonpoBoabl U3roTOBASAKT M3 TOHKOSIMCTOBOW CTanu
NN U3 Nerkux cnnaeoB ¢ TonwmHon npokata 0,5—3,0 mm.

TOHKOCTEHHOCTb ~ KOHCTPYKLMIA  BO3QYyXOMPOBOAOB  BbI3biBAET  MOSABNEHNE
NOBbILLEHHbLIX CBAPOYHbIX AedopMauuni, YTO MOXET NPUBECTU K MOBbLILUEHHOW LLUYMHOCTH
npu paboTte cucTembl BEHTUNAUMKU. B kadecTBe BO34yXOMPOBOLOB MCMONb3YOTCA TaKKe
BEHTUMSLUMOHHbIE KaHalbl M LWAaxTbl, CTEHKAMWN KOTOPbIX SIBMISIKOTCA YACTMYHO KOPMYCHblE
KOHCTPYKLNN.

TpyObl BEHTUNAUMU NPUMEHSIOT KPYrNOro Wnu MNpPsiMOYrofibHOro nonepeyHoro
CeyeHusi B 3aBMCUMOCTUN OT YCrOBUI pasMeLLeHns Tpacc Bo3ayxonpoBoaos. 1o dhopme u
Ha3Ha4YeHWo TPYObl BEHTUNAUMM OENAT Ha TPy rpynnbl YHUPULMPOBAHHbLIX 35IEMEHTOB:
NPSMOSIMHENHbIE TPYObI, KPMBOSIMHENHbIE TPYObI (KONeHa, OTBOAbI, OTCTYNbI) U OUrypHbIE

Tpy6bl, NN NepexoaHble NaTpyoOkn (TPOMHMKK, Nepexoabl).

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 26/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

MpoponbHble WBblI TPYO BEHTUNALMM BbIMNOMAHSOT CTbIKOBBIMUA MM BHAXMECTKY, a
TMNOBLIMW COEOUHEHUAMU OTAENbHbIX TPYO B BO34yXOMNpoBOAax SIBMSAKOTCA B OCHOBHOM
donaHueBble COeaUHEHUS.

Mpy KOMMNOHOBKAaxX CUCTEMbI BEHTUNALUN B CYAOBbIX MOMELLEHNAX BO34YXONPOBOAbI
pasmeLlaloT nog MOABOSIOKOM MOMELLEHUA N KOPUOAOPOB M OBObIMHO 3akpbiBalOT (nocrne
MOHTaxa) [AeKOpaTUBHOM 3alUMBKOW W3 NErkOCbEMHbIX LWMTOB. TpyObl BeHTUNAUUK
KPensaTcs K KOPMNyCHbIM KOHCTPYKUMSIM Ha creuuanbHbiX noaBeckax. Kak npasuno,
BEHTUMSAUMOHHYIO apmaTypy (BOo3gyxopacnpefenutenn, 3acnoHKM W Ap.) BHYTPM
nomeLLeHNn KpenaTt K Tpybam npu nomoLum doriaHueB, a KOHUEBYHO apmaTypy (Hanpumep,
AednekTopsbl), ycTaHaBNMBaEMYO Ha OTKPbITbIX YacTAX Koprnyca CyfHa WUnv HaaCTPOWKM,
KpensT ¢ NOMOLLbIO KOMUHICOB UMW CTaKaHOB.

M3noxeHHble obLline KOHCTPYKTUBHO-TEXHOSIOMMYECKNE OCODEHHOCTU CUCTEMbI
BEHTUNSAUMM NpeaonpenensitoT TEXHONOrMYeCcKne nNpoLecchl ee U3roTOBNEHNA U MOHTaxa
N Npexae BCero OCHOBHOIO afieMeHTa 3TOM CUCTEMbI — BO34yXOMNPOBOAOB.

MOHTaX CUCTEMbl BEHTUMSAUMM BbINOSTHAETCA B HECKOMbKO 3TanoB, Mpu 3TOM
onpegerneHHble paboTbl BLINONHAKT A0 MW30MAUMM  MOMELLEHUIA, MNOcne U3onauuu
nomeLleHnn, Nnpyu o6opyaoBaHMM MOMELLEHMI U B NEPUOA LLUBAPTOBHbIX UCMbITAHUIA CyaHa.

[0 n3onsuMM nOMEeLeHUn ycTaHaBMMBalOT M NPUBAPUBAKOT Ha KOHCTPYKLMUAX
NMOMELLEHNA BCIO rpynny U3genuin HacblweHusi, obecnevmBaioLLyo KpenneHme n MOHTax
TpyboONpOBOAOB BEHTUNALMM B NMOMELLEHNAX cyaHa (nanybHble n nepebopoyHbIe BEHTU-
NSUMOHHbIE CTaKaHbl, MOABECKM Ans KpenneHus Tpyb Kk nepebopkam M MNOABOSIOKaM,
byHOAMEHTbI 1 KPOHLUTENHbI AN KpENneHns BEHTUNATOPOB, BO34yXoHarpeBaTenemn n ap.
0bopyaoBaHMs CUCTEMbI BEHTUNALMN).

Mocne wm3onaumm nomeweHun ycTaHaBnmMBakwT obopyaoBaHME  CUCTEMb
BEHTMMNSAUMM, a Takke BbINOMHAKT nNpefBapuUTeNnbHbIi  MOHTaX TpybonpoBOAOB
BeHTMNsAUMKU. MoHTax TpybonpoBoda BEHTUNAUMW B NMOMELLEHUN HavMHalT ¢ 6a30BbIX
TOYeK — NepebopOYHbIX CTakaHOB, BEHTUNATOPOB U APYrMX OUKCUPOBAHHBLIX 31EMEHTOB
CUCTEMbI BEHTUNAUMU. DnaHubl CMEXHbIX TPpyO COeaMHSIlOT Ha BpeMeHHbIX Bontax u ¢
3a30poM 2—4 MM A1 NOCneayoLLen YCTaHOBKM LUTaTHBIX MPOKIaAoK Mexay driaHuamu.

B nepuog obopyaoBaHusa nomelleHuin B Luexe npogomkaT obpaboTky getanen u
Y3MN0OB CUCTEM BEHTUMSALMM, U3FOTOBMIEHNE YNIOTHUTENbHbBIX NPOKMaA0K Ans dnaHueBbiX
COeANHEHWI, W3roToBrneHne 3aborHbiX Tpy® B Uexe W BbIMOMHAKT OKOHYaTENbHbIV
MOHTaX CUCTEMbI BEHTUINALMN HA CyOHe.
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MoHTaX cUCTeMbl BEHTUNALMM B MOMELLEHUAX CTPOSLLEroca cyaHa npeacrasnseT
cobon npouecc, TPygHO MNOAdAKWMNACA MexaHu3auuu, Mno3ToMy paspabaTtbiBaloT U
NPUMEHAT Tpybbl BeHTUNAUMM C  GecnaHueBbIMM  COEOUHEHUSIMW Ha OCHOBE
NCMoNb30BaHUA COeANHUTESNbHBIX MYdPT PasnNUYHOro Tuna. Ncnonb3yT Takke KOMMIIEKThbI
NnepeHoOCHOro MeXaHN3NPOBAHHOIO WHCTPYMEHTA, obneryatouiero pasnunyHble
NPUroHOYHbIE PaboThbl B NEPUOL MOHTaXa BO34YyXOMNpOBOAOB Ha cyaHe (MHeBMaTuveckune
BUBPOHOXHULbI, THEBMATMUYECKME rankoBEPThbI 1 Ap.).

3aKMoYMTENbHbLIA 3Tan MOHTaXa CUCTEMblI BEHTUNAUMWU BbINOSTHAETCS B nepuon
LUBAPTOBHbIX UCMbITAHWUI CyaHa, Koraa UCNbITbIBAOT U MPOBEPSIOT CUCTEMY BEHTUNSALNN B
pgencteun. OCHOBHOM BWUO 3TUX MWCNbITAHWA — TMpPOBEpKa BO34yXONpPOBOAOB Ha
repMeTUYHOCTb.

B cuctemy nogatwT cxXaTbll BO34yX M NO OTCYTCTBUIO NadeHUs OaBfeHus B
BO34yxoBogax KOHTpONUpyT  ee repMeTUYHOCTb. HedekTbl HENNOTHOCTU
BO34yXONpoBOAOB OOHapyxuBalT npuv noMmowm obmasbiBaHMS coeauHeHun Tpyb
MbIfNTbHOW 3MYTbCUEN.

[dpyro BuO WCNbITAHWN CUCTEMbI BEHTUNALUMN — TEXHUYECKME WCMbITAHUSA MO
cneunanbHOW nporpaMmmMme ¢ NpUMEHEHMEM U3MepuTenbHOM annapaTypbl. X npoBogaT B
nosiHoM obbeme OB6bLIMHO ANSA ronoBHbIX CYyAOB Cepun, YTOObl MPOBEPUTH BCE OCHOBHbLIE
napamMmeTpbl CUCTEMbI BEHTUNAUMN — OaBfEHNE, CO34aBaeMoe BEHTUNATOPaMn, 06beMbI

nofaBaeMoro 1 ygansieMoro Bo3ayxa, ero YucToTy, TemnepaTypy v BNakHOCTb.

CopepxaHue n NopsiAoOK BbINOSIHEHMA PaboThbl:
1. TMpontn umHcTpykTax no Tb n Ib.
2. lNpownseectn coeanHeHne n MOHTaxX rMbKMX BO3A4YXOBOOOB.

3. lMpousBecTn coeamHeHNe BEHTUNSATOPA U BO3AYyXOBOAA.

CopepxaHue oT4yeTa:

- HaMMeHoBaHMe NnpakTuYeckon paboTbl;

- LUenb 3aHATUSA 1 POPMUPYEMbI KOMNETEHLU;
- TeopeTnyeckas 4yacTb

- 3CKM3 CUCTEMbI BO34YXOBOAOB N BEHTUNATOPA.

- OTBETbI Ha BOMPOCHI 4151 CAMOMNPOBEPKM!.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 28/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

UcxoaHble maTepuanbl U AaHHbIe:
1. BosgyxoBogpbl.
2. BeHTtunsrop.

3. MOHTaXHbIN UHCTPYMEHT.

Bonpockl ons caMonpoBepKu:
1. Kakue npumeHsitoTCS BO3QyxX0BOoAbl Ha cyaax?
2. Kakve BEHTMNATOPbI UCMONb3YTCA B CYQ0BbIX CUCTEMAX BEHTUNAUMMN?

3. KakoBbl 0COBEHHOCTM MOHTaXa BO34yXOBOAOB Ha cyagHe?

MNMpakTuyeckoe 3aHaTne Ne3 UcnbiTaHMe Ha NPOYHOCTb U FEPMETUYHOCTb CUCTEMbI
XflagareHta CyAoBbIX CUCTEM KOHAULIMOHMPOBAHUSA U BEHTUNALUKN BOo3ayXa

Lenb 3aHsmus:

- NOSTYYMTb HaBbIKN paboTbl CO CNPaBOYHON N y4ebHOM NuTepaTypon;

- npuobpecTn npakTMyeckne HaBblKMW MO  MUCMbITAHUIO Ha MNPOYHOCTb U
repMeTUYHOCTb CUCTEMbl XfadareHTa CydoBblX CUCTEM  KOHAMUMOHUMPOBAHUA U
BEHTUNALMM BO3ayXa

@opmupyemsbie ripogheccuoHasbHble komrnemeHyuu: K 4.6, K 4.7.

@opmupyemsbie niu4HOCMHbIe pedyrbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

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

Teopemu4yeckas 4acmab:

McnbiTaHne Ha NPOYHOCTb U FEpMEeTUYHOCTb CUCTEMbI XxnagareHTta cypgoson CKB
OCyLLEeCTBNAETCS TakMM e obpasom, Kak u nobas apyras cuctema xnagareHTa Ha cygHe,
T.€. NoA, AaBliEHMEM.

Mpy wucnbITaHMM BBLICOKUM OaBNEHWEM, B XONOAWUSbHbIA KOHTYpP HarHeTaeTcs
OCYLLEHHbIN BO34yX WNKU as30T, Takke nogxoauT yrnekucrnorta. B npouecce mcnbiTaHum
CUCTEMbI XNagareHTa gaBneHmeM Bo nsbexaHune Bbixoga M3 CTposi carnbHUKOB, NpMOopoB
aBTOMATUKN U  KOHTPOSbHO-U3MeputenbHblx npubopos (KUM) wux oTknwovaoT unm
CHMMaIOT.

MO OKOHYaHUN MOHTaXKHbIX UM PEMOHTHbIX paboT nepea 3anoSIHEHNEM CUCTEMbI

XnagareHta XonoaunbHOMn YCTaHOBKM MNMpOBOOAT TMHEBMaATU4YECKNE UCMbITAHNA Ha

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 29/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

NMPOYHOCTb M MAOTHOCTb BCEX TPyOOMpoBOAOB, apMaTtypbl, annapaTtoB U eMKOCTEN 3TON
CUCTEMbI B COOTBETCTBUMN C TpeboBaHuAMM Npasun Peructpa.

[MHeBMaTMYECKME UCMbITAHMUS Ha NSIOTHOCTb 3NIEMEHTOB XOSIOAUSNBHOW YCTaHOBKM,
paboTatoLwen Ha ppeoHax, NPOBOAAT BO34yXOM, MOAABaeMbiM Cy[OBbIM BO34YLUHbIM
KOMMpeccopoM, C MNpUMEHEHWeM  BoAoMacnooTaenuTenenm u  cunukareneBblX
OCYLUMTENbHbIX NaTPOHOB.

[na cocypos, annapartoB, 3anopHOW apMaTtypbl U Bcero Tpybonposoga npobHoe
AasneHve (M3bbITOYHOE) Ha CTopoHe Bbicokoro aasneHuna 20 bap, Ha cTOpoHe HU3KOro
pasneHust 16 bap, ans uunmHagpoB KomnpeccopoB 12 bap, Ha CTOpPOHE BbICOKOro
nasneHns u ana kaptepoB komnpeccopoB 10 bap. [aHHble 3HavyeHus [aBneHun
npuBeneHbl B cCOOTBETCTBUM € TpeboBaHnamm PMPC

lMepen Havanom wucCnbITaHUA CUCTEMY XflagareHTa O4MLalT OT 3arpsA3HEeHun.
WcnbiTaHna npoBogdat ¢ cobrnogeHnem mep 6e30MacHOCTU U NPU HanNUyYnn OOKYMEHTOB,
NoaTBEPXAAKLLNX NX NPpOBEAEHNE.

Mpwn co3gaHum B cucteMe xnagareHta AaBneHusi BO34yLIHbIM KOMMPECCOPOM Ha
ero BcacblBaloLWwmi naTpybok yCTaHaBNMBaOT PUNbLTPYHOLLYIO CETKy. [laBneHue B cucteme
XriagareHTa nosblWaloT nocteneHHo. CHavana B cucteme gasrneHne nogHumaetca go 10
% OT nonHoro Npo6HOro Ansi CTOpoHbl HNU3Koro gaeneHus, 3atem 0o 30 n 60 %, a nocne
3TOr0 OO MOSMHOro NpPoBHOro AaBfeHus AOns CTOPOHbl HWU3KOro aaenenus. [locne
OTKITIOYEHMST B XONOAWUSTbHOW YCTAHOBKE CTOPOHbI HU3KOrO [AaBfieHWsA, Ha CTOPOHE
BbICOKOIrO JaBneHusi NoBbllLaeTcs AaBreHne 4o NofHOro NnpobHOoro Ansg 3TOM CTOPOHLI.

Bo Bpemsi ocmoTpa CUCTEMbl XnagareHTa [daBneHue He  MOoBbiwatoT.
[epMETMYHOCTb CBapHbIX LWBOB, COEAUHEHUNM TPpyOd W CanbHUMKOB 3TOWM CUCTEMbI
NPOBEPAIOT, CMavnmBas MX MblIbHbIM BOAHbLIM PaCcTBOPOM, B KOTOPLIA pekoMeHayeTcA
nobaBnTb rMuuepuH And  npegoxpaHeHust pacTBopa OT  BbICbiXxaHus. B mectax,
TPYOHOAOCTYMHbIX Ansi HabntogeHus, UCNonb3yT 3epkano. Ecnn Bo Bpemsi UcnbiTaHUK
CUCTEMbBI XNnagareHTa [OaBfieHMEM BO3HMKAET OMacHOCTb NoBpexaeHuss npubopos
aBTOMAaTUKN, UX 3apaHee OTKIYaloT.

Mpy NHEBMATUYECKNX UCNbITAaHMUAX CUCTEMA XNagareHTa B TedeHue 18 4 gormkHa
ocTaBaTbCA MO [OaBfeHWEM, W3MEHEeHMEe KOTOoporo UKCUpyOT no obpasyoBomMy
MaHOMETPY Kaxable 2 4. [lonyckaeTcsa CHWKeHMe gaBneHnsa Ha 2% HavanbHOW BENUYUHBDI
(B pesynbTate oOXnaxaeHWs CXaToro BO3dyxa) Mpu YCrOBUM MOCTOSIHHOM HapyXXHOWM
TemnepaTypbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 30/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

Mpn M3MEHeHUN HapyXHOW TemnepaTypbl abCoMTHOE [OaBneHWe B CUCTEME

XflagareHTta B KOHLe ucnbltaHui, bap:

2713+t
xon — T mau 273 4 tHaq

roe Puau— abconioTHoe agaBneHne B CUCTEME B Hayane WCMbITaHun, tron —
TemnepaTypa Hapy>KHOro Bo3ayxa B KOHLE ucnbiTaHui, °C; thay — TEMNEpaTypa Hapy>XHOro
BO3yxa B Havane ucnbitTaHnn, °C.

Mpn oBGHapyXeHun HennoTHOCTEM MecTa MPOMyCKOB OTMeYalT MerfioMm, 3aTem
NMOCTEMEHHO CHWXAKT [OaBfeHMe B CUCTEME XfagareHta, nocrne 3Toro AedekTbl
YCTPaHSOT U UCMNbITaHUS NOBTOPSIHOT.

McnbiTaHre ¢ NoMOoLLbi0 a30Ta NPOXOASAT aHanorMyHo.

Ecnn pesynbTatbl MCNbITaHWMI yCTpamBaloT, TO NEPEXOAST K UCMNbITAHUK HU3KUM

AaslieHneMm, 1. BaKyyMoOM.
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LP close to HP leak test
HP close to LP leak test

CopaepxaHue 1M NopsAAOK BbINONMHEHUNA PaboThl:

1. N3yunTb TEOpETUYECKYHO YacTb.

2. lMpountn nuctpyktax no Tb n Mb.

3. lNpownsBecTn BM3yanbHbI OCMOTP XONOAUITbHOW YCTaHOBKMW.
4

MoacoeanHUTL a30THbIN BGannoH K MAaHOMETPUYECKON CTaHLMM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




MO- MNM.04 BEJEHME NPOLIECCOB MO MOHTAXY, NMYCKOHANALKE,

KMPK BFAP® ®I'60Y BO «KI'MY»

15.02.06.MOK.04.02.113 TEXHUYECKOW SKCMNYATALMM N PEMOHTY XONOAWIIbHO-BEHTUNALIMOHHOW C. 3170

TEXHVKN 1 CUCTEM KOHOMLUMOHNPOBAHWA BO3OYXA

9.

CoeHNTb MaHOMETPUYECKYHO CTaHLUMIO C cucTeMon xrnagareHTta. OTKpbITb
BEHTUMNb N0 COeANHUTENBHOWN NTNHUW.

lMnaBHO OTKPbLITL NOAAYy a3oTta B cucteMy. Crneantb 3a NOBbILLEHVEM
AaBneHus.

CTtyneHyaTo nosbiWaTth AasneHue B cucteme. CneauTtb 3a CBapHbIMU LUBAMU U
COeMNHEHUSIMN.

[loBecTn pnasneHne 0o pac4é1THOro 3HadeHus. BolgepxaTb cuctemMy nog
nasneHnem 4 yaca.

npOBepI/ITb AaBrieHne B cCUCTeMe U caenaThb BblBOA O €€ repmMeTn4HOCTMU.

10.OCTOpPOXHO CTpaBUTb U3 CUCTEMbBI A30T.

11.CpenaTb 3CKM3 YCTaHOBKM.

12.TloarotoBuTb OTYET O paboTe.

CopepxaHue oT4yeTa:

- HAaMMeHOBaHNe HpaKTMHeCKOVI pa6OTbI.

- uelb pa6OTbI n CbOpMI/IpyeMble KOMnNeTeHunn.

- TeopeTnyeckad 4acCTtb.

- NOPSAOK BbINOMNHEHNst paboTbl.

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpocbl Ana camonpoBepKu:

1.
2.

Uem Jiydiie BCero MOXXHO UCNbITbiIBaTb No4 AaBlieHNeM CUCTEMY xnagareHta?

MoXHO 15 mncnonb3oBaTb CyXOIZ cxKaTbln BO3OyX Onda WUCMbITaHNA nNoA

JaBIleHMEeM CUCTEeMbI XagareHTa?

MpakTnyeckoe 3aHaTne Ne4 UcnbiTaHMe noa BaKkyyMOM CUCTEMbI XagareHTa

cyaoBbIX cuctemM KOHAUMUMNOHUPOBAHUA U BEHTUNAULUN Bo3AayXa

Lenb 3aHsmus:

- NONYYMTb HaBbIKW PaboTbl CO CNPaBOYHON N Yy4eBHON NTepaTypon;

- r|p|/|o6peCT|/| npakTn4yeckne HaBblKM MO WUCMbITAaHUKO NOo4 BaKyyMOM CUCTEMBbI

XnagareHta cygoBbIiX CMCTEM KOHOULWNOHNPOBAHUA N BEHTUINMALUKU BO3OyXa,

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

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 32/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

@opmupyemsbie ripogheccuoHarbHble komrnemeryuu: K 4.6, MK 4.7
@opmupyembie niudHOCMHbIe pedyrbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckas YHacmb:

Bo3gyx mM3 cuctembl yaansiT BakKyyM-HacOCOM [O OCTaTOYHOrO [AaBfieHUsl He
6onee 1,07 klMa gns xonoaunbHbIX YCTAHOBOK Ha XnagoHe u He 6Gonee 5,3 kla ansa
YCTaHOBOK Ha ammuake. [lpu COOTBETCTBYHOLIEM paspelleHnn 3aBoda-u3rotoBuTens
A0MNycKaeTcs UCNonb3oBaHMe CyaoBOro Komnpeccopa. [py 9ToM ocTaToyHoe OaBrieHue,
co3gaBaeMoO€e KOMMNPEeccopoM, JOMKHO ObiTb He 6onee 5,32 kla.

B npouecce BakyymMuMpOBaHMsi KOMMPECCOP MNEPMOANYECKM OCTaHaBMBaKT AJ1S
oxnaxgeHus umnuHapoB. [lpyM OOCTWXKEHMM B CUCTEME XragareHta HeobxoguMmoro
BaKyyma Onisl €€ OCyLlleHNs BakyymMupoBaHue crnegyeT npogosikaTtb B TedyeHue 6 4. Bnara
BCKMMAeT npu OTpuuaTenbHOM AaBfieHUM U B Napoobpa3HOM COCTOSAHUM OTKadnmBaeTcs
BaKyYMHbIM HaCOCOM.

Cuctemy xnagareHTa BblOEpPXMBaKT MNog Bakyymom 18 4, dmkcupysa gaBneHue
Kaxgble 2 4. [Ina cuctembl xnagareHta Ha R717 pgonyckaeTcs noBblLWEHWE OaBrfieHUs B
TeueHne nepBbix 6 4 He 6onee 2,7 klla, B ocTaBLUeeCs BpeMsi BbIAEPXKM OaBrEHUEe
AOJDKHO OcCTaBaTbCA MOCTOSIHHbLIM. [py  NOBbILWEHUN OCTaTOMHOrO [AaBneHusa 6Gonee
yKa3aHHOro 3Ha4YeHusi CUCTEMY XJlagareHTa BakyyMupyoT ele 6 4 n BHOBb BblAEPKMBAKOT
18 v.

[Ana nydwero ocyweHus annapaTtoB CUCTEMbl B MNpoLecce BaKyyMUPOBaHUS
BOOSIHYIO M PACCOSIbHYK MOSIOCTU KOHLAEHCATOPOB M UCMApUTENEn 3anonHAT BOAOW,

HarpeTon go 50 °C.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 33/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

3

z

[nsa npoBeaeHWst UCMbITAHUA NO4 BaKyyMOM CUCTEMbI XJlajareHTa CyoBbIX CUCTEM
KOHOVLMOHNPOBAHUA M BEHTUNALMM BO3aQyXxa HeobXxoaMmo Hanuyme COOTBETCTBYIOLLETO
obopynoBaHus:

1). BakyyMHbI Hacoc.

2). MaHomMmeTpu4yeckas cTaHumS.

3). N'mbkune npopesmHeHHbIe LWaHrn.

PaccmoTtpum kaxxgoe obopygoBaHue rno OTAENTbHOCTMW.

BakyymHbIn  Hacoc. [ns  BakyyMMpoOBaHUS CUCTEMbl XflagareHta CUcTem
KOHONLUMOHNPOBAHMSA N BEHTUNAUMW BO3ayxa He TpebyeTcsi BakyyMHbIN Hacoc 60MnbLUon
NPON3BOAUTENBHOCTU, T.K. OBBEM CUCTEMBI XNagareHTa 4OCTaTOMHO Mar Mo CPaBHEHUIO C
NPOM3BOACTBEHHOMW Cy[O0BOW XOSIOAUIBHOW YCTAHOBKW. Ho ecnn Ha cygHe B Hanvyum
TONbKO Hacoc 60nbLoNn NPOU3BOAUTENBHOCTM, TO MCMNOMb3yeTca OH. Ha doTorpadum
n3obpakeHbl BaKyyMHble HaCOCbl Manon NPOU3BOAUTENBHOCTU, KOTOPblE MOTyT
NCNoNb30BaTbCHA AN BaKyyMUPOBaHUA MarblX CUCTEM XnajareHta CydoBbIX CUCTEMbI
KOHOVLMOHNPOBAHNA U BEHTMNAUMKM Bo3ayxa. BakyymHble Hacocbl, M306paxeéHHble Ha
doTorpachmm, oTnMYalTCA HanuuMem BakyymmeTtpa (bonee HoBasi MoAenb), 4TO
No3BONSET MNONYYNTb HEOOXOAMMBIA BaKyyM M OTCREeXuMBaTb WM3MEHEHUS LaBfeHUs B
npouecce BblAEPXUBAHUS CUCTEMbI NOL BaKyyMOM. W300paxKEHHbIN BakyyMMeETp

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 34/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

no3BosideT CHMMaTb [OKa3aHUA B MVIJ'IJ'II/I6aan (LIJKaJ'Ia ‘-IépHOFO Ll,BeTa) n gronmax

pTyTHOro ctonba (LWwkana KpacHoro useTa).

| ( Gz

\ ianes Vacuur
e

MaHomeTpuyeckas CTaHUmMS 1 rMbKue LUnaHru.

MaHomeTpuyeckas cTaHUMS SBNSETCS YCTPOMCTBOM, MOCTOSAHHO MUCMOSb3yeMbIM BO
BpeMS TEeXHUYECKOMN IKCMryaTauum CyaoBbIX CUCTEM KOHAMLMOHMPOBAHUSA U BEHTUMALUM
Bo3gyxa. C eé nomoLlblo M3MepsloT OaBrieHWs BO BCeX TOYKax CUCTEMbl, a Takke
OCYLLEeCTBNAT ONPeccoBKy, BaKyyMUpoOBaHue, 3anpaBky XrnagareHToM, CrvMB XrnagareHTa,
[o3anpaBky XfagareHToOM CyAOBbIX CUCTEM KOHOULMOHMPOBAHMSA U BEHTUMNALUN BO34yXa.
Ha pucyHke npegcrtaBneHa maHomeTpudeckast ctaHuus. OHa cocTouT u3 Kopnyca, ABYX
MaHOMETPOB (HM3KOro U BbICOKOrO AaBfieHusl), CEPBUCHbIE MOPTbl, BEHTUNU. HekoTopble
MaHOMETPUYECKME CTaHLMU MMEKT chneuunanbHyo MfaHKy, K KOTOpOM MOACOeOMHSATCS
cBo6OAHbIE KOHLbI LUMAHIoB, KOTOpble HEe 3a4eNCTBOBaHbl B TOW WM WHOW onepauuwn.
KoHCTpyKuMmM cTaHUmMI GbIBalOT pasHble, HO CYyTb MX UCMONb30BaHUSA HE MeHSeTCs (pa3Hoe
KONM4eCcTBO BXOAOB U T.4.).

Ha pucyHke npeacTtaBneHa npyHUMNuanbHas cxeMa MaHoOMeTpu4eckon ctaHuun. B
Kopnyce CTaHUuW CO34aHO NATb Kamep, KOTOopble COOOLalTCa MnvM HeT Apyr C OPYrom
nocpeacTsoM BeHTunewn LP (Hu3koe gasneHune) n HP (Bbicokoe gasneHue). Ko Bxoay ¢
CMHEeM MapKepoM MOACOEAMHSAETCH LUNaHr CUHEro ugeTta (HU3KOro AaBrieHns), KO BXoay C
KpacHbIM MapKkepoM — LWfaHr KpacHoro uBeta. Ko Bxogam C XENTbIM MapKepom
NOACOEOUHSAIOT XENTble LWNaHrM ANnS MOAKMNI0YEeHUs BaKyyMHOro Hacoca, 6annoHa c
XnagareHTom (nNpw 3anpaBke CUCTEMbI), CTaHUUW ANS 9BaKyauun xnagareHTa (npv cnvee
XnagareHTta u3 cuctemsol). Takke B KOpryce MaHOMETPUYECKON CTaHUMM NpegyCcMOTPEHO

CMOTpPOBO€E CTEKIO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 35/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

VAC REF

Ecnu TpebyeTcs namepuTtb AaBrneHne BcacbiBaHWs, TO OTKpbIBAKOT BEHTUNbL LP, npu
3TOM OCTanbHble AO0MKHbl ObiTb  3aKpbiTbl. AHANOrMYHO U3MEPSIETCA AaBneHue
HarHeTaHus. [lepen CcOeAMHEHMEM MaHOMETPUYECKOW CTaHuuMM C  paboTatoLlen
YCTaHOBKOW BaXXHO ybeanTbCA B NNOTHOCTU COEANHEHUN LUSIAaHrOB U B TOM, YTO BEHTUNU

3aKpbIThl, 4YTOObI NCKMOYNTD YTEYKy XagareHTta.

Mepen HavaroM BaKyyMUpPOBaHWS MNOACOEAMHSIOT BaKyyMHbIA Hacoc 4epes
MaHOMETPUYECKYI0 CTaHLMIO MOCPEACTBOM TUOKUX LUMAHrOB K CUCTEMEe XrajareHTta
CYOOBOW CUCTEMbI KOHOWLIMOHMPOBAHUS WM BEHTUNAUMM Bo3dyxa. [ocTaToyHO OOHOro
NoaKnYeHns K cucteme xnagareHTa. lepen noakroyeHWeM BaKyyMHOIO Hacoca K
cUcCTeMe xnajareHTa M BKIIIOYEHUS B INEKTPUYECKYIOD CETb HEeobXooumo NpOBEpPUTb
ypoBeHb Macna B Hacoce. C MOMOLUbIO LfaHra XEnTtoro useta BakyyMHbIi Hacoc
NOACOEAMHAETCA K LEeHTpanbHOMY BXOAy MaHoMeTpuyeckon ctaHuuu. C  NOMOLLbHO

LiyiaHra CMHero upeta coeanHdemMm MaHOMETPU4ECKYo CTaHLUUIO C CUCTEMOM XNagareHTa.

C ™

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU M0 opuauHaly, xpaHsuwemycs e 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 36/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

I'IpV| o0TArMBaHUM LUNaAHroB peKkomMeHayeTCcA Ncnosib3oBaTb TOJIbKO yCUinne nasbueB

PYK, 4TOBbI HE NOBPEAUTb YMIOTHUTENbHbIE PE3MHOBbLIE KOSbLA.
w TR {FT R ' ;
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BakyymupoBaHue Npou3BoaaT A0 OCTaTo4YHOro aasneHusa He Gonee 1,07-10° Ma (8

MM.PT.CT.) ONs (PEOHOBbLIX YCTAHOBOK Mpu TemnepaType B pedpukepaToOpHOM
MawnHHOM oTtaeneHun He Hmxke 10 °C. [locne AOCTWXEHUS yKa3aHHOW BENUYMHDI

BakKyyma, BaKyymMnpoBaHME MNpoaoJnKaeTcAa And obecneyveHus OCylWweHnA CUCTEMBbI. 3a

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU M0 opuauHaly, xpaHsuwemycs e 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MM.04 BEJEHWE MPOLIECCOB MNO MOHTAXY, NMYCKOHANALKE,
15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 37/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

CYET CO30aHHOrO0 BaKyymMa B CUCTeMe KanenbHas Boga OydeT uvcnapstbCa npu
TemnepaType Bo3gyxa B pedpuxepaTtopHOM MalUMHHOM OTAEeNeHMu, a obpasyomnincs
BOAsIHOM nap ByaeT oTKauMBaTbCsl BakyyMHbIM HAacocoM. Bpemsa ocylueHnst onpegensieTca
ncxoasa M3 onblT aKcnnyaTtaumu. Hanpumep, Ans OCyLWEHUS CUCTEMbl XfiagareHTta ChnuT-
CUCTEMbI KOHAMLMOHMPOBAHUSA BO3adyXa AOCTAaTOMHO He 6onee 30 MUHYT, B 3aBMCUMOCTM
OT XOJI04OMNPOU3BOAUTENBHOCTU. (OPYrMMKM CrnoBamMuM B 3aBMCUMOCTM OT BHYTPEHHErO
obbema cucTeMbl XfiagareHT).

CnenyeT nocne BKAOYEHUS BaKyyMHOro Hacoca MO WUCTEYEHUIO HebonbLioro
npomexyTka BpeMeHu (0T MMHyTbl 4o 10 B 3aBMCMMOCTM OT TUMNa YCTAaHOBKM) OCTAHOBUTb
ero n npocneanTb 3a TEM, MEHAETCA NN AaBneHue unu Het. Ecnn gaBneHne HadnHaeT
pes3Kko pacTn, TO 3TO 0O3HAYaET, YTO €CTb HEMNSTOTHOCTb — MU B CUCTEME XaJareHTa unn B
COEOVHEHMSX TUOKUX LIMaHroB WM B MaHOMETpUYECKOW cTaHumm. B atom cnydvae
MOBTOPHO 3anyckaTb BaKyyMHbIA HAaCOC HET HMKAKOro CMbICNa M MpUCTYnatT K MOUCKY
HennoTHocTen. Ecnun nx obHapyXmnn B cucteme xrnagareHTa, TO Nnocne Mx yCTpaHeHus,
CUCTEMY CHOBa MNOABEpralwT MNpPOBEPKE Ha MNPOYHOCTb [OaBfEHMEM W TOMbKO Toraa
NPUCTYNaKT K NOBTOPHOMY BaKyyMUPOBaHUIO.

Cuctema xnapareHta CUCTEMbl  KOHOMUMOHWPOBaHMS  BO3dyxa  [OSKHA
BblAEpPXXMBaTbLCA NOA BaKyyMOM B TeYEeHME onpeneneHHoro BpemeHn. ins cnanT-cuctembl
KOHONUMOHNPOBAHNA BO3a4yxa 3TO BpeMsa cocTtaBnseT 4o 1-2 yacos, B 3aBMCUMOCTU OT €€
npon3sBoguMTenbHoCcTU. Ecnu  ucnbiTbiBaeTcs  LeHTpanbHad  cydoBas  cuctema
KOHOMLMOHMPOBAHMSA BO34yXa, TO BpeMsi NPOBEPKN N0 BaKkyyMOM yBENUYMBaETCS.

T.K. COBpEMEHHbIE CUCTEMbI KOHAMLMOHMPOBAHNS BO3dyxa paboTaloT Ha peoHax,
TO HeoOXOoOMMO KaK MOXHO 4alle MNpPOBEPATb MNOKa3aHMs MaHOMETPOB (BakyymeTpa),
4yTObbl B ByayLlemM He TepATb PPEOH.

[Ana HebonblMX CUCTEM KOHOWLMOHMPOBAHMS BO34yXa MOBbLIWEHUS OaBreHus
ObITb HE JOMMKHO, ANS KPYNHbIX — He Bonee 4Yem Ha 667 la.

Mpn aTom pekomeHayeTcsi, B 0COOEHHOCTM AN OPEOHOBLIX CUCTEM, ONA NyYllen
OCYLLIKM 3anOfIHATb BOASAHYHO NOSIOCTb KOHAEHCATOPOB BOA4OM, HarpeTon o 50 °C.

B cnyuyae, ecnn 3a ycrtaHOBNEeHHOe BpPeEMS AaBrfieHMe B CUCTEME He MOBbICMIIOCH
UNM NOBLICUNOCb, HO B YyKasaHHbIX nNpegenax, TO CYATaeTcsd, 4TO cCucTema
KOHOVMLUMOHMPOBAHUA BO3dyxa npowsa wucnbliTaHMe nog Bakyymom. [locne 3aToro

NPUCTYyNatoT K 3arnpaBke CUCTEMbI XIagareHToM. B NPOTUBHOM Crly4ae HeobXxoauMo HanTK

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 38/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

W YCTpaHUTb BCE HEensIoTHOCTU B CUCTEMe, a nocre Mpomu3BeCcTU OrpeccoBKY W
BaKyyMuUpOBaHue.

Kak n B crniyyae c cuctemMon xnagareHta Cy[oBOW XONOOUNbHOW YCTaAHOBKM MpoLecc
BaKyyMMpPOBaHNA CUCTEMbl XNnagareHTa CyAOBbIX KOHOWULMOHEPOB TaK € OYEHb BaXKeH,
T.K. OT Ka4yecTBa ero NpoBefeHus 3aBUCUT farnbHenwas 6esonacHas n addekTmBHas
aKcnnyaTaumsa CyaoBOW XONOAWUNBbHOM YCTAaHOBKN. YUNTbIBas, YTO COBPEMEHHbIE CUCTEMbI
KOHONUMOHMPOBaHMA paboTaloT Ha dpeoHax, To nwbasn, [axe HesHauyutTenbHas
HEeNnoOTHOCTb OyaeT npuBoAUTL K MoTepu peoHa, 4YTO NPMBOAUT K YBENUYEHUIO
3KCNnyaTauMOoHHbIX 3aTpar.

CopepxaHue n NopsifOK BbINONTHEHMA PaboThbl:

1. Tpontn nHctpyktax no Tb mn Nb.

2. lMopgrotaBnuBaldT W HageBalwT CpeAcTBa  MHAMBUAYaANbHOW  3aLUUTHI,
HeobxoaMMble MpuU BbINOSIHEHWUM UCMbITAHUSA MO BaKyyMOM CUCTEMbI XnagareHTa cya0BOoM
CUCTEMbI KOHANLMOHNPOBAHUA N BEHTUNALMM Bo3ayxa: paboyas ogexaa, nepyaTtku.

3. lNpoussogutca BbIbOp Heobxoaumoro ob6opyaoBaHMA U UHCTPYMEHTA:
BaKyyMHbI HAcoc, MaHOMeTpU4eckas CTaHumsl, r’mMbKne Npope3nHEHHbIE LUaHry.

4. OcyuwecTBndeTca CoeAnHeHWe BaKyyMHOro Hacoca M MaHOMETPUYECKOW
CTaHuMM NOCpeacTBOM TMOKOro wwnaHra Xéntoro useta. MaHomeTpuuyeckass CTaHUMs
COeNHSIETCS NOCPEACTBOM LUMAHra CUHEro LiBeTa C CUCTEMOM XNnajareHTa.

5. lMpon3BoguTCs OTKPbITME BEHTUNA Ha MaHOMETPUYECKOW CTaHuuMu, B
pesyrnbTaTe Yero cucTema xrnagareHta CoOeANHSIETCS C BaKyyMHbIM HACOCOM.

6. BkniwovaeTcss BakyyMHbI Hacoc HaxatueM kHonku «[llyck». [lpounsBoauTtcs
KOHTPOSb NOHWXKEHNA AaBMeHUsi B CUCTEMbI XlafareHTa (4aBneHue AOMKHO NOHMXKATbCS).

7. lponsBecTn KpaTKOBPEMEHHYIO OCTaHOBKYy nocne 1-2 MuHyT paboThbl
BaKyyMHOro Hacoca Ansi MpOBEepKW Hanuuns B CUCTEMe XnajareHTa CydoBOW CUCTEMbI
KOHOMLUMOHNPOBAHMSA N BEHTMNSUMM BO3Oyxa SBHbIX HennoTHocTen. Ecnn npoucxogut
ObICTPbIN POCT AaBMeHUs, TO AanbHelee BakyyMMpoBaHue npekpawaeTcs, T.K. cuctema
XnagareHTa He repmeTudHa. Ecnm peskoro pocrta faBrieHusi He NPOUCXOAUT, TO CHOBa
3anyckaemM BaKyyMHbI/ HAacoC 1 NPOLOSMKaeM BakyyMMpoOBaHUE CUCTEMbI XJlagareHTa.

8. locne poctmxeHua Tpebyemoro 3HayeHWss Bakyyma B CUCTeMe XnajareHta,
oCcTaBuTb paboTaTb BaKyyMHbI/ HAacOC C LEeNnbio NpoBeAeHUs OCyLLUeHNa cuctemMbl. Bpems
paboTbl BakyyMHOro Hacoca C Lefblo OCYLIEHUS CUCTEMbl XnajareHTa onpegensercs
ONbITOM 3KCnnyaTauum TOW UNN UHOW CYAOBOW CUCTEMbI KOHAWLMOHWPOBaHUS BO3AyXa.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 39/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

Ans cnnuT-cucTeMbl KOHOULMOHUPOBAHMS BO3dyxa AOCTAaTOYHO OTpeska BpemeHu B 30
MWHYT, He Bonee, Ansi NOMHOrO OCYLUEHUS CUCTEMbI XNafareHTa.

9. Mo wucTeyeHUM BpPEMEHW, OTBEAEHHOr0 AN OCYLUKM CUCTEMbl XnajareHTa
CYAOBOW CUCTEMbI KOHOULMOHUPOBAHUS U BEHTUMSLMW BO3AyXa — 3aKPbiTb BEHTUNb Ha
MaHOMETPUYECKON CTaHUUW; OCTAHOBWUTb BaKYyMHbI HAcoC M OTKMYMTb €ro OoT
anektpoceTn. OCTaBUTL CUCTEMY XfagareHTa CUCTEMbl xnladareHta Cy[oBOW CUCTEMbI
KOHOMLMOHUPOBAHUS U BEHTUNSALMM BO3ayXa Mo BaKyyMOM.

10.Mpon3BoanTb KOHTPONb AaBMNEHUS B CUCTEME XrafareHTa CydOBOM CUCTEMbI
KOHOMUMOHUPOBAHUSA U BEHTUNSAUMM Bo3ayxa. [laBrneHMe [OMKHO OcTaBaTbCs
MOCTOSIHHbIM.

11. Ecnun paBneHne B cucteme ocTanocb HEM3MEHHbIM, TO CYMTaETCs, YTO cucTtema
repMeTMyHa M McCnbiTaHWe MNoA BaKyyMOM MPOWMAEHO ycnewHo. B npoTuBHoM criyyae —
cuctema xnagareHTa Cy[oBOW CUCTEMbl KOHAMLUMOHMPOBAHWUS M BEHTUNSLUMM BO3ayxa

cHnTaeTCcd He FepMeTMHHOVI n ncnbiTaHnem noa Bakyymom He I'IpOIZ)J,eHHbIM.

CopepxaHue oT4yeTa:

- HAaMMeHOBaHMe NpPaKTU4YeCcKon paboThl.

- uenb paboTbl 1 POpPMUPYEMbBIE KOMMETEHLMMN.

- TeopeTnyeckas YacTb.

- NOPSIAOK BbIMNOMHEHMS1 paboTbl.

- OTBETbI Ha BOMPOCHI AJ151 CAMOMPOBEPKMU.

Bonpochkl 4na camonpoBepKu:

1. MNo4yemy He pekomeHOyeTca o0OTArMBaTb COEOUHEHUS TUOKMX LUNaHroB C
NMOMOLLIb BCMIOMOraTeNbHOr0 MHCTPYMeEHTa?

2. C kakon uenbio OCTaBnalT paboTaTb BaKyyMHbIA HAcoC nocne AOCTUXKEHWUS
Tpebyemoro ocTaTo4HOro AaBneHnn?

3. KakoBa uernb npoBeAeHusi BakyyMUpPOBaHUS CUCTEMbI?

MNMpakTuyeckoe 3aHaTMe Ne5 BeinonHeHue 3anpaBKuU xfagareHToOM CyaoBbIX CUCTEM
KOHOAULMOHNPOBAHNA U BEHTUNALMM BO3ayXa

Lenb 3aHsmus:

- NONYYNTb HaBblkKN PaboTbl CO CNPaBOYHON U y4ebHOWM NUTEpaTypon;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO- MNM.04 BEJEHME NPOLIECCOB MO MOHTAXY, NMYCKOHANALKE,

15.02.06.MOK.04.02.113 TEXHUYECKOW SKCMNYATALMM N PEMOHTY XONOAWIIbHO-BEHTUNALIMOHHOW C. 40/70

TEXHVKN 1 CUCTEM KOHOMLUMOHNPOBAHWA BO3OYXA

- I'Ipl/IO6peCTI/I NpakTn4eCKkne HaBblKM MO 3arnpaBKe XragareéHToM CyaoBbiX CUCTEM

KOHOUMUMNOHNPOBAHUA N BEHTUITALMM BO3AyXa.

Ucnonb3oeaHHble ucmoy4Huku: [1], [6], [8].
@opmupyembie ripogheccuoHarnbHble komrnemeHyuu: K 4.3, TK 4.6, [1K 4.7.
@opmupyemsbie niudHocmHsble pedynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP

31, JIP32.

Teopemuyeckas Yacmb:

MNMepen HayanoMm 3anpaBku crnedyeT NPOBEepUTb YPOBEHb Macra B kapTepax KaXkaoro

KoOMnpeccopa W BKMOYMTb HarpeBaTenu kapTepoB. KonuyecTBo AonvBaemMoro Macra

3aBUCUT OT KOHCTPYKLMN YCTAHOBKM U ee BHyTPEHHero obbemMa. [1ns 3anpaBku YCTaHOBKM

XriagareHToM Heobxoanmo:

[MONHOCTBIO OTKPbITb 3aMOpPHbIA BEHTUMb Ha >XMAKOCTHOW IIMHMM M BbIXOAE W3
YXMAOKOCTHOro pecueepa;

MoacoeauHUTb  3anMpaBOMHYKD  CTaHUMIO  (3anpaBOYHbIA - UMAMHAP, 6annoH ¢
XflajareHToM) 4epe3 TEXHOMOrMYeCcKnin (pUNbTP-OCyLIMTENDb K 3anpaBOYHOMY
LUTYLEPY Ha XXUAKOCTHOW NUHUN;

Kaxabl WwnaHr nepeg NpucoeanHeHneM JOoSmKeH ObiTb NpoayT Ansl BbiTECHEHUSA
HaxoAsLerocss B HEM BO34yxa, MHa4ye BO34yX M3 LinaHra nonageTt B XONOoAUIbHbIN
KOHTYP;

HauaTb 3anpaBky pecumBepa W XWOKOCTHOM INUHMM XnagareHToM. 3anpaBky
NpPoOM3BOAMTb TONbLKO B Xnakoun case;

KoHTpornb konuyecTBa 3annToro B XXMAKOCTHOW pecuBep XnagareHta npon3BoamTcs
nmMbo C NOMOLLBD MEPHOrO UMNUHAPA 3anpaBOYHOM CTaHUuMKU, NGO C NMOMOLLbHO
BECOB, Ha KOTOpble B MpOLIECCEe 3anpaBku OOMKeH ObiTb ycTaHoBNeH 6annoH ¢
XragareHTom;

MoacoeanHUTb  3anpaBOYHYKD  CTaHUMIO  (3anpaBOYHbIA  UMAMHAP, 6annoH c
XnagareHToMm) 4Yepe3 TEeXHOMNOrnYyeckun UNbTP-oCyWMTENb K 3anpaBOYHOMY
LUTYLIEPY Ha NMMHUKM BO3BpAaTa XUOKOro xnagareHTa U3 KoHgeHcaTopa B pecusep;
HauyaTtb 3anpaBky KoHOeHcaTopa xflagareHToMm. 3anpaBKy NpPOu3BOAMTb TOSMbKO B
Xugkom goase;

lMocne 3anpaBKM >XWUOKOCTHOW NWHWW, pecuBepa M KOHAeHcaTopa, Heobxoammo
3anonHUTb NMHUIO BCacbiBaHMA Napamu XxnagareHta. [Ona atoro Heobxoammo

NPUHYONTENTbHO OTKPbITb BCE 3J1IEKTPOMarHUTHblE KnanaHbl Ha XUOKOCTHOWN NINHUN.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 41/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

Bpemsa OTKpbITUA 3NEeKTpOMarHUTHOrO KnanaHa onpefensieTcs  pasmepamu
YCTAHOBKM W KOHTPOMMpPYeTCs MO MaHOMETPY MaHOMETPUYECKOro KOMnekTopa,
NOAKMIOYEHHOTO K WTyuepy «P» dunbTpa-ounctntensa Ha BcacbiBaHUU. B KOHType
AOJIMKHO ObITb CO34aHO AaBneHue, NpesbllatoLlee YCTaBKy perne HU3KOro AaBneHns

Ha 0,2...0,3 6ap.

XKngkocTHom pecuBep 3anonHAaTb xnagareHtom donee, 4yem Ha 80% cBoero
BHYTpeHHero obbema, 3anpelaetcs!

Mpwn 3anpaBke yCTaHOBKM HENOCPEACTBEHHO U3 GannoHa HacTynaeT MOMEHT, Koraa
AaBrieHne B XONoAuIIbHOM KOHTYpe CTaHOBUTCA paBHbIM AaBneHuto B 6annoHe, 1
nepeTekaHue xnagareHta B KOHTYp npekpawiaetcs. YTobbl NpoaomkuTb npowuecc
3anpaBku B 3TOM Cnyyae, criegyeT crierka nogorpetb 6annoH ¢ xrnagareHToM, MOMeCcTuB
ero B eMKOCTb ¢ Tennoun sogon (~40°C). 3anpeluaeTcs nogorpes 6annoHa oTKpbITbIM
nnamMmeHeM Unu anekTpoHarpeBaTensaMm, KOTopble MOTyT NPUBECTU K MECTHOMY NeperpeBy

B Kakom-nmbo Touke bansoHa

CopepxaHue U NOpsAOK BbINONTHEHUE pPaboThl:

N3yunTb TEOPETUYECKYHO YacTb.

MponTtn nHctpyktax no Tb n MNb.

lMpoBepnTb KaKkon HaXoaMTLCS XnagareHT B 6annoHe.
YcTaHoBuTb 6anmnoH Ha Becbl 1 3adoMKCMpoBaThb NoKa3aHaus.

I'Ip0|/|33eCT|/| nogcoeanHeHne GannoHa xnagareHTta K cucteme.

2 S o

3anpaButb Heobxoamnmoe konnyecTBo. 3admkcnpoBaTb BeCc 6GannoHa nocne

3anpasku.

~

OTcoeanHNTbL BannoH.

MoaroToBUTL OTYET O paboTe.

CopepxaHue oT4yeTa:

- HaMMeHOBaHMWe NpakTUYeckon paboThbi.

- uenb paboTbl 1 dhopMUpyeMble KOMNETEHLMN.
- TeopeTuyeckas 4YacTb.

- NOPSIAOK BbIMNOMHEHMS1 paboThI.

- OTBETbI HA BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpochkl ana camonpoBepKu:

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 42/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

1. Kak npoBepuTb Hannime HeobxoanMMoro xnagareHTta B 6annoHe?
2. 3a4yem HeobxoamMmo M3MepsATb Bec 6annoHa?

3. CpepactBa nHavBuayanbHOW 3alUMTbl NPU 3anpaBKke CUCTEMbI XMagareHToOM.

MpakTnyeckoe 3aHATMe Ne 6. BbinonHeHMe nepBOHaYanbHOW 3anpaBKU CUCTEMbI
CMa304HbIM Maciom

Lenb pabomsbi:

- 3aKpensieHne NoyYeHHbIX TEOPETUYECKUX 3HAHWUN;

- nNpuobpecTn npakTU4ecKkne HaBblkM MO MNepBOHAYasrbHOW 3anpaBKe CUCTEMbI
CMa304HbIM MacIioMm.

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

@opmupyemsbie npogheccuoHasibHble KomrnemeHyuu: K 4.1, TIK 4.2, 1K 4.3, K
4.6, 1K 4.7.

@opmupyemsbie niu4HOCMHbIe pesynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemu4yeckasi Hacmb:

O6wasa macca 3anpaBnsemMoro B CMCTeMy Macrna gosmkHa cocTtaBnatb 5-10% ot
Maccbl xfnagareHta. HanonHeHue macnom npou3BOAUTCA MNPU Bakyyme B CUCTEME.
OctanbHas macca macna gobaensietcs nNo mepe HeobxoauUMOCTM BO BpeMsi NPOOGHOW
paboTbl XONOAMMBHON YCTAaHOBKW.

[na HanoNHeHus CUCTEMbI MacnoM HEOBX0AMMO NMPUCOELMHUTD LUMAHT Un TPyoKy
K HanomnHUTENbHOMY BEHTUIIO N ONMYCTUTbL CBOOOAHLIN KOHEL, LWaHra nnun Tpybku B cocya
¢ macnom. OCTOPOXHO OTKpbIBasi HaMOMHUTENbHLIN BEHTWUMb, NPOU3BOAAT HaAMONHEHME
CUCTEMbI MacrfioM, MOCTOSAHHO criead, 4Tobbl CBOGOAHLIM KOHeL, wWfaHra unm Tpyoku
Haxo4urcs nog ypoBHEM Macra Bo nsbexaHue nogcoca Bo3gyxa B CUCTEMY.

M0 OKOHYaHWUM HaMNOSIHEHMSI CUCTEMbl MAacriOM [OOJDKEH ObiTb COCTaBMNEH aKT C
yKasaHMeM MacCbl M Mapky 3anpaBfieHHOro B CUCTEMY Macna C MNpUIIoOXKeHUEM

cepTudmkara, yaocToBep4dolero ero ka4ecrtBeo.

lMopsidok ebinonHeHuss pabomsbi:
1. V3yunTb TEOPETMYECKYIO YaCTb.

2. lMogroTtoBuTb OTYET O paborTe.
CopgepxaHue otyeTa:

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 43/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

- HaMMeHOBaHWe NPaKTUYeckon paboThbl.

- uenb paboTbl 1 hopMUpyeMble KOMNETEHLIUN.
- TeopeTnyeckas yacTb.

- NOPSAOK BbINOMNHEHNUst paboTbl.

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpocbl Ans camonpoBepKu:
1. Kak MOXxHo onpeaenuTb Heo6XoanuMoe KOrMYecTBO CMa3o4HOro Macra?

2. KakoB nopsagok 3anpaBky CUCTEMblI CMa304HbIM Macsiom?

MpakTnyeckoe 3aHaTHe Ne 7. BbinonHeHMe Nnpo6HON paboTbl Cya0BbIX CUCTEM
KOHAMLMOHUPOBAHUA U BEHTUNALUM Bo3ayXa
Lenb pabomsbi:
- 3aKpenneHne NomnyYeHHbIX TEOPETUYECKUX 3HAHWI;

- MONyYeHMe NEPBMYHbIX NMPaKTUYECKMX HABbIKOB Mo npobHon paboTe cygoson CKB.

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

@opmupyembie ripogheccuoHarsrbHble komrnemeHyuu: MK 4.3, K 4.6, T1K 4.7.

@opmupyembie nlUu4HOCMHbIe pe3yrnbmamel: JIP23, JIP26, JIP28, J1IP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Hacmb:

MpobHasa paboTa xonoaunbHon yctaHoBkn CKB npegycmaTpuBaeTcs Ansi Hanaaku,
perynvpoBKn, NpoBepkM paboTbl YCTAHOBKN B LIENIOM U €€ 3f1IEMEHTOB.

B nepuopg npobHon paboTbl HeobxoanMMO oTperynuposaTb NpUOopy M yCTpoUCTBa
aBTOMAaTUYECKOWN 3aLlMTbl XONOAMMBbHOMW YCTAHOBKW, a Takke MpPOBEpPUTb MPaBUSIbHOCTb
3anorHeHNa CUCTEMbI XrnagareHToM U MacrioM, OTCYTCTBUE yTeyeK XragareHTta, paccona
N oxnaxpgatowen soaa, Bubpaumto MexaHn3moB, annapatos, TpybonpoBo4OB, OTCYTCTBUE
HeJonMyCTMMOro HarpeBa MexXaHW3MOB, MOCTOPOHHMX LWYMOB W CTYKOB, a Takke
obecnevyeHne Tpebyembix nNapaMeTpoB, XapakTepuaylowmx HopMasnbHyl paboTty
xonogunbHon yctaHoBkU. Kpome Toro, npoBepdetrcs 3PEPEKTUBHOCTb BEHTUNALMMU
nomerleHna CKB 1 nomelleHnn ona xpaHeHust 3anacoB xnagareHTa.

MpobHaa paboTa HauyMHaeTCcs C MUHMMASbHOW Harpysku, KoTopasi NnoCTENeHHO
AOBOANTCA OO HOMMHaANbLHOW B Clyyae OTCYTCTBUS Henonagok B pabote. [Mpu aTtom

NpoBepsieTCsl Takke COCTosiHMe wm3onauun. Mo OoKoHYaHuM npoGHoW  paboTbl

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 44/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

OBGHapyXeHHble  HEWCNPaBHOCTU  YCTPAHATCA, a nocne OTenfieHnss YCTaHOBKM
npoBepsieTcs NNOTHOCTb BCEX COeAMHEHUIN U CarlbHUKOB B CUCTEMY XNajareHTa.

MpaBunbHOCTL 3anofiIHEHWS CUCTEMbl XMadareHTOM BbISBNSETCA Npu npobHon
paboTe npu OTPerynnMpoBaHHOM MOSIOXKEHUN PETrYNUPYIOLMX BEHTUNEN MO CreayloLmm
npu3Hakam:

1) npu HepocTaTke XnajareHTa B cucTeMe Temrepatypa napoB Ha BXxode B
Komnpeccop Oyner OGoree  BbICOKOM, YeM  pacyeTHas, M3-3a  MOHMXEHHON
X0NogonNpoOn3BOANTENBHOCTM, CBA3AHHOW C HEMOSHbIM 3anofiIHEHWEM UCNapUTENbHOM
cucTembl M 6onblIMM NEpeErpeBoM MapoB Ha Bxode B Komnpeccop. [Ons aToro cnydas
XapaKTepHbl Takke NMOHWXKEHHbIE, N0 CPABHEHUIO C pacYeTHbIMU, AABNEHNS KOHOEeHcaumMm
N KNMNEeHUS.

2) npu un3bbLITKE XNnagareHta B cucteme, HaobopoT, OTMEeYalTCs MOBbILIEHHbIE
AAaBMEHNsT KUMNEeHUs U KOHAeHcauumn, OTCYTCTBME MeperpeBa NapoB Ha BCacbiBaHWW B
KOMMNpeccop W, He3aBUCMMO OT perynmpoBaHUSA YCTaHOBKW, MPW3HAKM BAXHOro xoaa
Komnpeccopa — obmeps3aHue BcacbiBaloLlero natpybka Komnpeccopa, rryxue CTyku B
NMOpLLUHEBOM KOMMPECCOpE.

Kpome npoBepkn paboTbl xonogunbHon yctaHoBkn CKB  npoBepsieTcs
repMeTUYHOCTb  BO3OQYXOBOAOB M MapaMeTpbl BO3gyxa B KOHOMLMOHMPYEMbIX
rnomeLLeHNaXx.

IMopsi0ok ebinonHeHusi pabomui:

1. U3yunTb TEOPETMYECKYIO YaCTb.

2. lMogroTtoBuTb OTYET O paboTe.

CopepxaHue otyeTa:

- HAMMEHOBAaHME NPaKTUYECKON paboTbl.

- uenb paboTbl 1 hopMUpyEMbIE KOMMETEHLINN.
- TeopeTuyeckas 4yacTb.

- NOPSAA0K BbINONHEHUs paboThl.

- OTBETbl Ha BOMPOCHI AJ14 CaMOMNpOBEPKN.

Bonpochkl ons caMonpoBepKu:
1. Kak onpegenuTtb He4oCTaTOYHOE 3aMofHEHNE CUCTEMbI XIaaareHToM?

2. Kak onpegenutb nepenosiHeHne CUCTEMbI XragareHToM?

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 45/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

MpakTnyeckoe 3aHaTMe Ne 8. UamepeHne 1 KOHTpONb NnapamMeTpoB paboTbl CyaoBbIX
CUCTEM KOHAULMOHUPOBAHUA U BEHTUNSALUM BO3ayXa

Lenb pabomsbi:
- 3aKpenuTb TeOpPeTUYECKMNE 3HAHUS;
- NONy4YnUTb NPaKTUYECKME HaBblKM U3MEPEHWUS U KOHTPOMNs napameTpoB paboTbl

CydoOBbIX CUCTEM KOHOUUMNOHNPOBAHUA N BEHTUITALMN BO3OyXa.

Ucnonb3osaHHble ucmoyHuku: [1], [5], [11] [17].

@opmupyemsie rpogheccuoHarbHble komrnemeHyuu: MK 4.3, T1K 4.6, 1K 4.7.

@opmupyemsbie nlu4HOCMHbIe pesynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Hacme.

Ona wun3mepeHMss ©  KOHTponss napameTpoB paboTbl  CyAOBbIX  CUCTEM
KOHOVLMOHNPOBAHNA U BEHTUNALMM BO34yXa UCMONb3YHTCA Crieayoume MeToabi:
1). WNamepeHne MUKPOKNIMMATUYECKMX nNapameTpoB. B cymoBbix noMeLlleHusx,
060opyaoBaHHbIX CUCTEMAMM BEHTUNALUUMM W OTOMSEHUS, M3MEpPSITCS TemnepaTypa
BO3yXa W CKOPOCTb ero ABWXeHusa. B nomelleHnsx ¢ CUcTeMon KOHAMLMOHMPOBaAHMS
BO34yXa AOMOSIHUTENBHO U3MEPSIOTCA TeMnepaTypa BO34yxa, CKOPOCTb €ro OABMXEHUS,
OTHOCUTENbHAasA BIAXHOCTb BO34yxXa M TemnepaTypa orpaxaeHun (CTeH, NoTonka, nona).
Mpn npoBegeHUM M3MEpPEHUI B MOMELLEHMSX [OImKHa uMKcMpoBaTbCa TemnepaTtypa
Hapy>XHOro Bo3ayxa.
2). AspognHamunyeckasa Hanagka cuctem. [lpoBoanTca € uenblo onpeaerieHns KonnyecTsa
BO34yXa B LEHTpamnbHbIX M aBTOHOMHbIX KOHOWLMOHEpaX, YCTaHOBIEHUSI PaCYETHOM
BO3gyxonodaynM 4Yepe3  BoO3gyxopacrnpegenuTenbHble  YCTPOWCTBaA, onpeneneHus
COOTBETCTBUSA PACYETHbIX U (PaKTUYECKMX KONMUYECTB BO34yXa BEHTUNUPYEMbIX U
KOHONLUMOHMPYEMbIX MOMELLEHUIN, a TakkKe MPOM3BOAUTENBHOCTU W MOSHOrO AaBreHUs
BEHTUMNSATOPOB.
3). [lNepuoagnyeckne caHUTaApPHO-TEXHUYECKME OCMOTPbl CUCTEM KOHAMLMOHUPOBAHUS
Bo3ayxa. CyaqoBon Bpay COBMECTHO C MEXaHUKOM NPOBOAMT UX, HANpUMep, Tak:
- He pexe OJHOro pasa B Mecsl npoBepsieT COCTOSAHME UbTPOB M BU3YyalbHO

oueHunBaeT UX 3a FpFI3HéH HOCTb;

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 46/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

- He pexe pasa B rof KOHTpPonMpyeT YNCTOTY BO34yXOBOOB;
- NpoBepsieT repMeTn3aunio (PpeoHOBLIX BO3AyXOoXnaguTenen;

- Nepuoanyeckn NPoBepsieT KOHLEBbLIE BO3AyXxopacnpeaenuTenu Ha 3arpsi3HEHHOCTD;

- NpoBepsieT WCNPaBHOCTb W MNPaBWUNIBHOCTb HACTPOWKM YyBCTBUTESbHbLIX 3MEMEHTOB
(BaTyMKoB) aBTOMATUYECKMX PEFYNATOPOB TEMNepaTypbl U BNAXXHOCTH.

[laHHble ocMOTpa CygoBOW Bpay 3aHOCUT B CaHUTApPHLIM XypHan u TpebyeT oT
Cy0OBOW aAMUHUCTpaLMM NPOBEeAEHUS MeponpuATUA MO UCMpaBneHnio OBHapYXEeHHbIX
HeOoCTaTKOB.

B cynoBbix nomelleHnsx, 060pyaOBaHHbIX CUCTEMaMN BEHTUNALUN U OTOMSMEHNUS,
namMepaTcsa Temnepatypa Bo3gyxa (tB) M cCKOpoCTb ABWXKEeHus Bosgyxa (Vv); npwu
obopyaoBaHMM MOMELLEHUA CUCTEMOM BO3OYLLUHOrO OTOMMEHUA B XONOAHbIA nepuog
n3mepsieTca Takke OTHOCUTENbHAsA BNAaXHOCTb Bo3ayxa (tu).

B cymoBbix nomeweHnsax, o06OpyAOBaHHbIX CUCTEMOW  KOHOAWLMOHWPOBAHMS
BO34yxa, M3MepsalTcs: TemnepaTypa Bosgyxa (iB), CKOpOCTb ABWXeHus Bosgyxa (V),
OTHOCUTENbHAA BIIAXXHOCTb Bo3gyxa (hu) U Temnepatypa OrpaxkaeHuUn - CTeH, NOTOJSIKa,
nona (tp).

Mpn npoBegeHUM U3MEPEHUA B  MNOMELUEHUAX OOImKHa  PUKCUMPOBATLCS
TemnepaTypa Hapy>XHoro sosayxa (tH).

Temnepatypa M CKOpPOCTb ABWXEHWUS BO3dyXa B MNOMELLEHUAX U3MEPSAITCA B
HeCKOJIbKMX To4YKax Ha BbicoTe 0,5 1 1,7 m.

KonuyectBo ToYek NpMHMMaeTCs B 3aBMCUMMOCTM OT nrowaan nomellenunsa: go 10
kKB. M - 3 Toukn; oT 11 oo 30 kB. M - 5 Tovek; ot 31 go 70 kB. M - 8 ToYek; 6onee 70 KB. M -
10 TOYex.

Toukun 3amepa BbIGMpalOTCA B MeCTax NPEeMMYLLECTBEHHOIO HaXOXAeHUA Noaen Ha
yoaneHun ot 6optoB u nepebopok He meHee 0,5 M.

OTHOCcuTENbHasi BNAXHOCTb W3MEPSieTCA NPUOGAN3NTENBHO B MOSIOBUHE TOYEK
3amepa TemnepaTypbl U TONbKO Ha BbicoTe 1,0 M.

TemnepaTtypa orpaxaeHun onpenendeTcs Kak cpefHeB3BelLleHHas TemrepaTtypa
cTeH (bopToB, nepebopok), nona (nany6bbl), NOTOsKa.

Ha kaxgon wu3 noBepxXHOCTEW OrpaxaeHus, npubnuanTenbHO MO AnaroHanw,
BbIOMpaeTcs HECKONbKO TOYek 3amepa. KonnyectBo ToYeKk NPUHUMAETCS B 3aBMCUMOCTU
oT nnowaaun nosepxHoctn: 4o 10 kB. M - 2 Toukn; oT 11 go 30 kB. M - 3 ToukmM; oT 31 o 70
KB. M - 5 Touek; 6onee 70 kKB. M - 7 TOYEK.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 47170
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

[na conoctaBneHusi ¢ HOPMUPYEMbIMU 3HAYEHUSIMU Pe3yrbTaTbl BCEX U3MEPEHUN
OCPEHSIOTCS:
1. CpegHada Temnepatypa Bo3ayxa, uamepsiemas BO BCex To4Kax rno nnowiagun u BoicoTe,
°C:

tBcp=(t1 +t2 +...+tn) / n.
2. CpeaHsas CKopoCTb ABMXEHNSA BO3ayxa, M/C:
vep = (vl +v2 +...+vn)/ n1.
3. CpegHsasa oTHOCUTENbHAsA BNaXXHOCTb BO3ayXxa:
¢um cp = (pul + pu2 +...+ ¢ou n) / n2.
4. CpegHsasa Temnepartypa Kakgoro ns orpaxaeHuin, °C:
tp' = (t1 +t2 +...+tn) / n3,
tp"=(t1+t2+..+tn)/ ndnT.4.

Mpwu oueHke appekTMBHOCTN paboTbl CUCTEMBI BEHTUNALMK (TENSbIM Nepuo) C
HOPMUPYEMbBIMW (PacYEeTHbIMWN) 3HAYEHUAMUN CONOCTaBMAOTCSA:
- nepenag mexay cpegHen TemnepaTypoun Bo3gyxa NoMeELLEHNA U TemnepaTypon
Hapy>XHOro Bo3ayxa:

OENbTA t=tB - tH;

- CpegHsasa CKOpOCTb ABMXEHMSI BO34yXa Vep.

Mpwn oueHke apPEKTUBHOCTN CUCTEMBI BOAAHOIO OTONNEHMUS (XONOAHbIN Nepuoa) ¢
HOPMUPYEMbIM (PacYeTHbIM) 3HaYEHNEM COMOCTaBMAITCS:
- cpeaHada TemnepaTtypa Bo3gyxa ts;
- CpefHsasa CKOpOCTb ABMXXEHMSI BO3ayXa VCp.

Mpwn oueHke ahpPeKTUBHOCTN BO3AYLLIHOrO OTOMMEHUS (XONOAHbIN Nepuoa) ¢
HOPMAaTUBHbBIM (PacYeTHbIM) 3HAa4YEHNEM CONOCTaBMAOTCSA:
- cpeaHasa TemnepaTtypa Bo3gyxa ts;
- CpeaHsAs CKOPOCTb ABMXEHUSA BO3ayxa VCp;
- CpefHasa OTHOCUTENbHAsA BNaXXHOCTb BO3ayxa du cp.

lMopsidok ebinonHeHuss pabomsbi:

1. UN3yunTb TEOPETMYECKYHD YaCTb.

2. lMogroTtoBuTb OTYET O paborTe.

CopepxaHue otyeTa:
- HAMMEHOBaHME NPaKTUYECKON paboTbl.
- uenb paboTbl 1 HopMUPYEMbBIE KOMMETEHLMM.

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 48/70
TEXHWKN N CUCTEM KOHOMLUMNOHNPOBAHWA BO3OYXA

- TeopeTnyeckas yacTb.
- NOPSAOK BbINONHEHNUst paboTbl.

- OTBETbl Ha BOMPOCHI 41151 CAMOMPOBEPKM.

Bonpocbl Ana camonpoBepKu:

1. Kakve cnocobbl nCnonb3yTcs AN UIBMEPEHUS U KOHTPONA NapaMeTpoB
paboTbl CyAOBbIX CUCTEM KOHONULMNOHNUPOBAHMSA U BEHTUNALMN BO3ayxa?

2. KakoBa nepvoguyHoOCTb CaHUTaPHO-TEXHUYECKMX OCMOTPOB CUCTEM

KOHAMUMOHNPOBaHNS BO3ayxa?

MpakTu4yeckoe 3aHaTne Ne 9. Noaodop, HacTporka mexaHnyeckoro TPB u
3NEeKTPOHHOro paclMpUTESIbHOro BEHTUNA ANsl CYAO0BbIX CUCTEM
KOHOAULIMOHMPOBAHUSA U BEHTUNALUM BO3ayXa

Lenb pabomsbi:

- 3aKpenuTb TeopeTUYEeCKne 3HaHUS;

- NOMyYnTb MNpPaKTUYECKME HaBblkM nogbopa, HACTpPOMKM MexaHudeckoro TPB wn
3IEKTPOHHOIO PacCLUNPUTESTIBHONO BEHTUNS ONA CYAOBbIX CUCTEM KOHAMLMOHUPOBAHUS U
BEHTMNSUMM BO3ayXa.

Ucnonb3oeaHHbIe ucmoy4Huku: [1], [6], [8].

@opmupyembie ripogheccuoHarsrbHble komrnemeHuyuu: MK 4.3, K 4.6, T1K 4.7.

@opmupyembie nnuYHOCMHbIe pe3yrbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Hacme.

Mopbop komnpeccopa HeobxooMM ANA TOYHOro onpefeneHus 3aTpat U 9KOHOMUM.
Mogbop npomsBOAUTCS MO TeOpeTUYecKoW mnoJaye W  MOLLHOCTM anekTpoasurate
3MeeBMKOBbIE BO3QYyXOOXSTAAUTENN C HEMOCPEOCTBEHHBIM KUNEHMEM XragareHta BHYTpH
TPy6 3anONHATCA KUMSLWEN XUOKOCTbIO NO neperpesy obpasytouweroca napa. [na aton
Lenu Cnyxut Tepmoperynupyowmin BeHTunb (TPB) nnn anekTpoHHbIN pacluMpuTeNbHbIN
BeHTUnNb (OPB).

lMeperpeBom napa HasblBaeTCHA PasHOCTb MeXAy TemnepaTypon napa BbIXOASALLEro
13 BO3QyX0OX1aAnTENsa U TeMnepaTypomn KUMEHWUS.

PaccmoTtpum paboty mexaHmnyeckoro TPB.

TPB penatcs Ha gBa Tvna:

- C BHYTPEHHUM ypaBHUBAHNEM (BHYTPEHHUM OTOOPOM AaBneHus);

- C BHELWWHUM ypaBHUBaHWEM (BHELUHUM OTOOPOM OaBrieHus).

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.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 49/70
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HesaBucumo ot cnocoba ypasHumBaHus, B TPB ucnonb3yetcss maHomeTpudeckas
n3mepuTenbHas TepMOCUCTEMA, KOTOpas COCTOMT M3 TepmobannoHa u KanunmsipHOM
TpyOkn. Tepmocuctema 3anofiHAETCH, Kak NpaBurio, TEM >Xe XflagareHTOM, KOTOpbIv
3anpaBneH B CydOBYI XONOOUIbHYK YCTaHOBKY. TepMo6anfioH KpenuTcsa Ha napoBOW
TpybonpoBog W BOCMNPUHMMAET TemnepaTypy BbIXoAdwlero napa XxnagareHra.
CpaBHUTENbHLIM 3neMeHTOM gaBndetca avadparma (MembpaHa). CHu3dy Ha anadparmy
AEVCTBYET AaBIieHWE KUMEHUs XnagareHta U OaBfeHUe CUIbl 3aTSKKU pPerynimpoBOYHON
MPY>XWHbI, @ CBEepxXy [JaBfeHWe HanorHuUTensi, COOTBETCTBYOLLEE Temnepartype

BbIXOAsLLLEro napa.

capilary tube KamaiimpHas TpyOKa

diaphragm amadparma
push pin  ToaKaTedb
regulating spring perv.IHpOBOYHAS OPY:KHHA

valve outlet Brixox TPB
orifice JpocceIbHOE OTBEpPCTHE
valve needle mraa kranam

regulating spindle perviHpoROYHRIE BHHT

strainer ceT4aThIl QHILTP

bulb Tepmobammon
valve inlet Bxox TPB

MexaHn4yecknin TepMoperynmpyroLmin BEHTUMb.

Cam npouecc apoccenMpoBaHUsa NPOUCXoanT B ApocceribHoM oTBepcTun. CTeneHb
oTKpbITMA TPB 1, COOTBETCTBEHHO, KOMMYECTBO >KMAKOCTW MNOCTynawowen B
BO3[yXxooxNaguTerb, onpeaenseTcs nosioXXeHUeM Urmbl KnanaHa, KoTopoe N3MEHSIETCH B
3aBMCUMOCTU OT TeKyLLero 3Ha4yeHus neperpesa napa.

Ona  HacTpomkm  HeobXxoOuMOro  3HadeHuss neperpeBa napa  CHAYXUT
perynupoBoYHbIA BUHT. [Npu BpalleHUn Mo 4acoBOW CTPeSike MPOUCXOAUT YBENUYEHUe
3a4aHHOro neperpesa napa, Npy BpaweHun NpoTUB YaCOBOW CTPENKU — YMEHbLLEHNE.

Ha Bxoge B TPB ycraHaBnuBaetcsa cetyatbii OUNbTP, ANS OYUCTKU >KUAKOro

XnapgareHta OT MeXaHUW4eCKnxX Yactuy n He aonyuweHuda 3arpAas3HeHunda OpocceribHOoro
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oTBepcTuda. BxogHonm natpyboK MMeeT MEeHbLUMI AMaMeTp MO CPaBHEHWUIO C BbIXOLHbIM,
T.K. BHYTpn TPB 0o6pasyeTcs napoXmnakocTHasti CMeCb.

K OPB oTHocutcsa ©Oonbliass rpynna ApocCenupylowmx YCTPOWCTB — Ans
XonoaunbHbIX MawmnH. OBLWUM NpM3HAKOM SABNAETCA NPUMEHEHNE CUCTEMbI NTEKTPOHHOIO
ynpaBneHua anektponpusogom knanaHa. O6o6uweHHoe HaumeHoBaHue Electronic
Expansion Valve, Ha pycckui £3blK NEPEBOAAT Kak ONEKTPOHHbIN pPerynnpytowmm
BEHTUSb, ONEKTPOHHbIN PacLUMPUTENbHbBIA KnanaH WNn ONEKTPOHHbLIN PerynupyoLnin
kKnanaH. B gOKymMeHTaumMm Ha aHrmUMNCKOM A3blKe Yallle BCero npuMeHsIeTCA COKpalleHue
EEV. O6blvHO OPB npumeHsiloT Ons perynupoBaHWsA neperpeBa napa Ha Bbixoge U3
ncnapuTens n HasblBalOT UX SNEKTPOHHLIMU TepMOoperynupyrowmnmm seHTunamm (3TPB).

Hapsgy c¢ OTPB BbinyckaloTCsl 9NEKTPOHHbIE PErynsatopbl YPOBHS  XKWOKOro
XflagareHta B MCnapuTensx 3aTtonfneHHoro Tuna. Bo3amoxxHo ucnonb3oBaHne 3PB ans
ctabunusaunn gasneHns KUNeHust xnagareHta nepenyckoM CxaTtbiX MapoB C HarHeTaHus
Ha BXO4 ucrnaputensa wunuM gpoccenvpoBaHMeEM napa Ha Bbixode u3 ucnaputens. Ons
ctabvnusaumn aaBneHust KOHAEHcauumn nNpu HU3KUX TemnepaTypax oKpyxatowen cpegbl
OPB MOXeT MeHsITb pacxon >XMAKOCTWU, Bbixogsawen ud koHgeHcatopa. WHoraa 3PB
obecneunmBaeT BMPbICK >KMAKOrO XrajareHTa B KOMMpPeccop [And  OrpaHuyeHus
TemnepaTypbl HarHeTaHWA.

Jllobon OPB coctouMT 13 [pOCCEnbHOro KnanaHa, 3MekTponpuMBoda K Hemy,
AATYMKOB N 3NEKTPOHHON CUCTEMbI yNpaBneHus. YHUBEPCArbHOCTb 3aKmoyaeTcsl B TOM,
YTO Ha3HayeHue u Tunopasmep IPB MOXHO M3MeHATb nyTeM noabopa COCTaBHbIX €ro
yacteh W NPOrpaMMUPOBAHUS  JNIEKTPOHHOM CUCTEMbI  YMNpPaBfeHUs, UMEHYeMOWn
KOHTpoOnepom wunu gpavBepom. B 3aBucmmoctn ot Buaga gatumka OPB moxeT ObiTb
perynaTtopoM neperpesa napa, YPOBHA XWOKOCTWU, [OaBMeHUs Wnu TemnepaTypsbl
xnagareHta. Pasmepbl ApoccernibHOro KnanaHa onpeaenstoT NponyCcKHY CNOCOBHOCTb Mo
Xungkoctn unm napy. MicnonHutensHoe yCTPONCTBO (akTyaTtop) nogdbuparoT B 3aBUCMMOCTU
OT XO4a NOABWXHOM YacTu KnanaHa u noTpebHON MOLHOCTM Ha ee NepeMeLLeHme.

C nomouwplo AByxX patynkoB S1 u S22 u3MepsieTCs [AaBreHuWe KUNEHUa W
BbIXOASLLEr0 U3 UcnapuTens napa COOTBETCTBEHHO. [laHHble OT AaT4YMKOB MOCTYNaktT B
MUKPOKOHTpOMNep rae npeobpasyloTca B 3HAYeHUs TemnepaTtyp U paccyuUTbiBaeTcH
TEeKyLNA NeperpesB napa, a 3aTeM CPaBHWMBAKTCA C 3afaHHbIM 3HA4YeHWeM neperpesa

napa xnagareHTa.
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MpuHuunuaneHas cxema paboTbl OPB.

Mo TuNy NCNONHUTENBHOrO YCTPOMCTBA AN NepeMeLLEHNS NMOABMXKHbLIX 31IEMEHTOB
knanaHa OPB  pgenarca  Ha  aneKTPOMAarHUTHbIE,  3NIEKTPOTEPMMUYECKME U
3MEKTPOMALLNHHBIE (MOTOPHbLIE).

OPB C oanekTpoMarHuTHbIM MPMBOLAOM KfamnaHa He3aBUCUMO OT WCMOSNIHEHNS
paboTaeT B MMNYNbCHOM PEXMME Ha OCHOBE LUMPOTHO-MMMYNbCHOM Moaynsumn. CyTb ee
3aKrl4aeTcsa B TOM, YTO BbIXOAHbIE CUrHanbl koHTporiepa MK nmeroT NOCTOSHHbIM Nepuog
Ty, BENMYUHY (amMnnuTyay), HO pasHyr MPOAOIKUTENBHOCTb T, (WUMPUHY NO BPEMEHMW).
OnNuTenbHOCTb OTKPbITUS KranaHa t, B KaXOoM Mepuoae 3aBUCUT OT BeNUYMHbI
paccornacoBaHusi Mexay 3afaHHbiM M (hakTU4eckum (M3MEepeHHbIM)  3HaYeHUSMU
neperpesa napa.

Mo npuHUmnny AencTeus 3NeKTpoTEPMUYECKME OPB aHanoruyHbl
anektpomawmuHHbiM  OPB. OHM Takke copepxaT [ABa JaTuvMka AN  onpeaeneHust
neperpesa napa, KOHTpPonnep 1 knanaH co wrokoM. OTnuymne CoctTouT B UCMONb30BaHUN
3NEKTPOTEPMUYECKOTO (TEPMOINEKTPUYECKOro) npueoga, obnagarowero 3HauvnTenbHOM
WHEPLNOHHOCTBIO.

OPB ¢ anekTpoMallnHHBIM NPUBOAOM (LLAroBOW anekTpoasuraTens). [epMeTnyHble
KnanaHbl ¢ npuBoaom oT warosoro asuratens (LUM) npegcraBnstoT cobor coBpeMeHHble
BbICOKOTEXHOMOMMYHbIE M3aenusa. KcnonHeHve knanaHoB MOXeT ObiTb yrnoBoe unu
npsmoToyHoe. B nocnegHem cnydae LWTOK MOXET pacnonaratbCa BEpPTUKANbHO WUIK
HaKMNOHHO. HekoTopble knanaHbl UMEKT CMOTPOBOM a3ok Ans HabniogeHus 3a NoTOKOM
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apoccenupyemoro xnagareHTa. [lpeobpasoBaHue BpallaTenbHOro ABWXEHWs poTopa
anekTpoasuratens B NMHENHOE nepemelleHne nryHxepa KrnanaHa npoucxoauT 3a cuyeT
pesbboBon unmn 3ybuaton nepefayn. PasnuyaloT kKnanaHbl C «CYXMM» W «KMOKPbIM»

asurartenem.

IMopsi0ok ebinonHeHusi pabomui:

1. N3yu4nTb TEeOpeTUYECKYIo YacTb.

2. lMpowussectn noabop TPB 1 3PB no 3agaHHOW NpoOM3BOAUTENBHOCTU NO
KaTanoram oupm-nponsBoanTenen.

3. lNoaroTtoBuTb OTYET O paboTe.

CopepxaHue oT4yeTa:

- HAUMEHOBaHWE NMPaKTUYEeCKon paboThl.

- uenb paboTbl 1 POpPMUPYEMbBIE KOMMETEHLMMN.

- TeopeTmyeckas YacTb.

- NOPSAOK BbINOIHEHMSA paboThI.

- MapKu 1 Xxapaktepuctumkm nogobpaHHbix TPB n OPB.

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpPOBEPKU.

Bonpocbl Ana camonpoBepKu:

1. Kakue aBe npuvHUunuanbHble KOHCTpyKuun TPB?
2. Kakwue cywectsyoT OPB?

3. B 4ém npeumywectso OPB nepeg TPB?

MpakTnyeckoe 3aHaTMe Ne 10. kcnnyaTtauusa cMcTeM ynpaBrneHus CyaoBbIX CUCTEM
KOHAWLMOHUPOBAHUSA U BEHTUNALUM Bo3ayXa

Lenb pabomsi:

- 3aKpensieHne NofyYeHHbIX TEOPETUYECKUX 3HAHWNA;

- MNONyYeHWe nepBUYHbIX MPaKTUYECKMX HaBbIKOB MO 3JKCnnyaTauum cuctem
ynpaBfeHus CyaoBbIX CUCTEM KOHAMLUMOHMPOBAHUSA N BEHTUNALMM BO3ayXa.

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

@opmupyembie ripogheccuoHarsribHble komrnemeHyuu: K 4.3, K 4.6, T1K 4.7.

@opmupyembie nlUu4HOCMHbIe pe3ynbmamel: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.
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Teopemuyeckasi 4acme.

MpoBepka cpabaTbiBaHUSA 3aWMUTHLIX pene.

Pekomengyemasa neprMoauMyHOCTb NPOBEPKM cpabaTbiBaHUS 3alUMTHbIX pene — He
pexe 1-ro pasa B MecsL.

[MpoBepKy HaCTPOMKU perie HU3KOro AaBfeHUs NPOu3BOAAT crefyowmMm obpasom.
[MocTeneHHO nNpuKpbLIBaOT BCacbiBalOLWMA BeHTUMNb paboTalwero Komnpeccopa, Tem
camMuMM MOHWXAIOT [aBfieHne BcacbiBaHUA [0 Tpebyemoro pasneHud, npu KOTOPOM
pa3MbIKalOTCA KOHTaKTbl NUTaAHUA anekTpoasuratens komnpeccopa. [lpuoTkpbiBas
BCaCbIBaKOLLMIA BEHTUMb KOMMNpeccopa, NOBLILWAKT JaBfieHWe BCacbiBaHUS U NPOBEPSIOT
HacTpownky PH/L Ha Bknto4YeHne KoMmnpeccopa (3amblkaHne KOHTaKTOB perne). Takke MOXHO
3aKpbITb Nogady Ha notpebutenn oo cpabaTtbiBaHUsA pene, 4Tob npu nocnegyoLwem nycke
He MOoNyYnTb BIIAXXHbIN XOA.

lMpoBepka pene [OaBneHWss  HarHeTaHWs  Ha  pa3MblkaHWe  KOHTaKTOB
OCYLLECTBNAETCA YBeNUYeHVeM [aBrfieHuMs B KOHOEeHcaTope 3a CYeT YMEeHbLUEHUS
KonmyecTBa nNpokaymBaemon Yyepes Hero Bogbl. M, HaobopoT, yBenuymBas nogadvy Boabl B
KoHOeHcaTop, UKCUPYIOT MOMEHT  BKIOMeHMs komnpeccopa. [lo  maHomeTpy,
YCTaHOBMEHHOMY Ha HarHeTaTenbHOW CTOPOHE KoMnpeccopa, UKCUPYIOT AaBreHue, npu
KOTOPOM pefie oCTaHaBNMBaeT KOMMPECCcop, U Npu HeO6Xo4MMOCTU perynupyoT npubop.
lMocTeneHHO yBenuuuBas nogadvy 3abopTHOWM BOAbl B KOMMPECCOP, CHWXAaKT [aBreHue
KOHOEHCcauun 1 UKCUMPYIOT OaBneHna 3aMblKaHUs KOHTAKTOB perne. Bo Bcex crnyyasix
AaBrneHne OTKIIYEHNsT KoMnpeccopa AOMKHO OblTb HMXe [aBreHusi, Ha KoTopoe
OTperynupoBaHbl NpefoXpaHUTEerbHbIE KrarnaHbl.

Pene KOHTpons cmaskuM Komnpeccopa NpoBeEPSIOT U PErynupyroT Ha paboTtatolem
Komnpeccope, A451s 3Toro ocnabnsaT NPYXMHy Ha NepenyckHOM KranaHe, copacbiBatoLLeM
YacTb Macra Hasaj B KapTep KOMMpeccopa, CHWXKalT AaBfeHne macrna B cucteme Ao
BENIMYUHBI, MPU KOTOPOW perne KOHTPONSA AaBfeHUs macna OTKMIYUT 3rekTpoaBuraTenb
Komnpeccopa.

TPB aBnsetca nNponopuuoHanbHbIM — PerynaropoM  pasHuubl  Temnepartyp
(neperpeBa napa). Mocne Bo3gencTBuA Ha BO3Oyxooxnagutenb (M3MEHEeHME TEnnoBON
Harpysku), HaudMHaeTcsl npouecc perynupoBaHua neperpeBa napa. OT npaBuIibHOCTU
HacTporikn TPB 1 ero MoHTaxa 3aBucuT adhdekTnBHaa un 6e3onacHasn paborta CXY.
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TepmobannoH OOmMKEH KpenuTbCA Ha ropm3oHTarlbHOM ydacTke TpybonpoBoga wu
MaKCMMarnbHO MAOTHO Mpuneratb K noBepxHocTn Metanna. C uenbld MUHUMU3MPOBATb
BNUAHWE TemnepaTtypbl Macra Ha u3MepsieMblil neperpeB napa, TepmMobansioH Hy>XHO
KpenuTb cBepxy u cboky TpyObl (ecnu onupaTtbecs Ha uudgepbnaT 4acos — To B obnactu
BepxHen ero vactm oT 9 go 15 vacos). Ecnm ocywecTBUTb MOHTaX CHuU3y Tpybbl, TO
TepmobannoH GyaeT BOCNpvHMMAaThL TemnepaTypy CMas3O4yHOro Macna v nogaepxvsaTb

MeHblLiee 3HaYeHne neperpesa napa, Yem Tpebyercs.

KpenneHne tepmobansnoHa TPB.

TepmobannoH MOKpbIBAOT TEMNOBON U30NSAUMEN C  LENb  MUHUMMU3ALNN
BO3JENCTBUSA Ha TOYHOCTb M3MEPEHMS OKpyXarllero Bosgyxa. Bo Bpemss MoHTaxa
HeobxogmMmo u3beratb 3arnmba kanunnapHowm Tpybkn, coeguHsawen TepmobannoH wu
kopnyc TPB, 4Tobbl He gonycTUTb yTeuky HanornHuTens. Noason ypaBHUTENbHOW FIUHUM
AenaeTca B HenocpeacTBeHHOM 6nmM3ocTn OT MecTa YCTaHOBKM TepMobannoHa Takxe
cBepxy Tpybbl. Mexagy kopnycom u TepmobannoHom TPB He pgomkHO ObiTb
AOMNONHUTENbBHBLIX MAPaBMYECKUX COMPOTUBIEHUA — TOMbKO BO34yxooxnagutens W
rmgpaBnuyeckni  pacnpegenutenb. Ha pucyHke  COMOWHBbIMW - NIMHUMAMM  YKa3aH

I'IpaBI/IJ'IbeIﬁ MOHTaX, a NYHKTUPHbIMU JTMHUAMMU OLLUMBOYHBIN.

MpaBunbHOEe KpenneHne TepmobannoHa TPB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OcCHOBHble acnekTbl, KOTOPble AOMKEH 3HaTb M NOHUMAaTb CyJOBOW MEXaHWUK, ecriv
eMy Heobxoammo ByaeT npomssectn 3ameHy TPB:

1). YcTaHaBnuBaTbh HOBbIM TPB TOM Xe Mapku n ¢ TeMu xe xapakTepuctmkamu nnu
ero aHanor gpyrov oupmbl-npomM3BoauTens.

2). Bmecto TPB c BHewHuMM OTOOPOM [aBfieHUst HeNb3d YyCTaHaBnuBaTb C
BHYTPEHHMM OTOOPOM, 3anasB NpU 3TOM ypaBHUTENbHYO TPYOKy.

3). Heobxogumo cobntogate akkypaTHOCTb Npu MOHTaxke TepmobannoHa, nsberas
3anoma KanunnspHom Tpyoku.

4). TepmobGannoH KpenuTcs Ha ropuM3OHTasnbHbIA Yy4acTOK CBepXy Tpybbl w

n3onupyerTcs.
PerynupoBaHue TPB.
OcHoBHas pekoMeHOaumMa — He WU3MeHATb HacTpowmky TPB, ecnm 310

AencTBUTENbHO He TpebyeTcs. TeM He MeHee, BO3HMKAlT CUTyaumn, Koraa npuxoamTtcs
N3MEHATb 3a4aHHbIN Neperpes napa (ans yCKopeHnsa oxnaxaeHus, Hanpumep). Npu aTom
HeobxogMmo cobntogatb OCTOPOXHOCTb, OCOBEHHO, Korga YMeHbLlaeTCsl 3agaHHoe
3HayeHue. B atom cnyyae TPB MoOXeT BbIATU Ha HEYCTOMYMBLIA PeXMM paboTbl, YTO
MOXEeT Bbl3BaTb HACTYMNMEHMEe BIIAXHOrMo XOA4a KOMMpeccopa W rugpasnuyeckui yaap.
HeyctonumBass paboTa xapakTepu3yetcs MOsIBIEHMEM Hes3aTyxalwolmx KonebaHuin
neperpeBa napa 1, COOTBETCTBEHHO, pacxoda XWOKOro xragareHta. 91o 6yaeT xopowlo
BMOHO MO MaHOMETPY Ha BbIXxo4e M3 BO3gyxooxnaautens — OyoeT OTYETNMBO BUMAHO
KonebaHua gaBnexHus.

Ecnn, Bcé-takm, npuxogutca perynuposaTtb TPB, To Heobxoanmmo ob6s3aTenbHo,
nobbiM 1 yaobHbiM cnocobom 3anmMcaTb Ha Kakoe KOonmyecTBo OOOPOTOB M B KaKyho

CTOPOHY NMoBOpayvMBarncs perynmpoBOYHbIA BUHT.

lMopsidok ebinonHeHuss pabomabi:

1. N3y4nTb TEOPETUYECKYIO YaCTb.

MponTtn nHctpykTax no T n MNb.

lMpounssecTn npoBepKy cpabaTbiBaHUSA pefie BbICOKOro U HU3KOro AaBreHuMn.

lMpowunssecTtu perynuposky TPB.

o b~ 0N

MoarotoBuTb OTYET O paboTe.

CopepxaHue otyeTa:
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- HaMMeHOBaHWe NPaKTUYeckon paboThbl.

- uenb paboTbl 1 hopMUpyeMble KOMNETEHLIUN.
- TeopeTnyeckas yacTb.

- NOPSAOK BbINOMNHEHNUst paboTbl.

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpochkl aAna camonpoBepKu:
1. KakoBbl nocnencTBust He KOPPEKTHOM HacTpounkun TPB?
2. KakoB nopsagok npoBepKN pere BbICOKOro AaBneHus?

3. KakoB nopsifok NnpoBepKU pene HU3KOro gaBneHus?

MpakTnyeckoe 3aHaTne N2 11. TexHn4yeckoe Ucnonb3oBaHMNE U 06CNyXuBaHue
CyAOBbIX CUCTEM KOHAULIMOHUPOBAHUA U BEHTUNSLMKN BO3ayXa

Lenb pabomni:

- 3aKpenuTb TeopeTUYeCcKne 3HaHUS;

- MONYYNTb NEPBUYHbIE MPaAKTUYECKME HaBbIKA MO TEXHUYECKOMY UCMOMb30BaHUIO U
00CnNyXMBaHUIO CyAOBbIX CUCTEM KOHANLUNOHMPOBAHUS U BEHTUNALUK BO34yXa.

Ucnonb3oeaHHbIe ucmoy4Huku: [1], [6], [8].

@opmupyemsbie ripogheccuoHarsribHble komrnemeHyuu: MK 4.1, K 4.7.

@opmupyembie nuUYHOCMHbIe pe3yrbmamsl: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Hacme.

Mpn o6enyxmnBannn CKB pykoBoacTBYOTCA (PUPMEHHBIMU UHCTPYKLUUAMU, @ TakKe
aencteyowmnmmn MNpaBunamm TeXHMYECKOM aKCnyaTaunm CyaoBbIX CUCTEM, BEHTUNALUN U
KOHOMUMOHMPOBaHUA Bo3ayxa. Cuctema KpyrnorognyHoro KOHAMUMOHUPOBAHUSA BO34yxa
MOXeT paboTaTb B Tpex pexumax: fneTtHem, 3uMHeM Ku BeHTunsumu. CKB u3 pexuma
BEHTUMNSAUMM B PEXMM TEMMOBMAXHOCTHOM 00paboTkm BO3gyxa nepeBogsaT C y4yeToMm
HarpeBa BO3[yXa B BEHTUNATOPE M BO34YXOMNPOBOAAX KOHKPETHOW JaHHOW CUCTEMBI U NpU
Takon TemnepaTtype HapyXHOW) BO3dyxa, YTobbl B nomelleHusx obecneymBanncb KOM-
dopTHble ycnosus. Hanpumep, CKB KpynHOro naccaxvpckoro CcyaHa, B KOTOPOW Harpes
BO34QyXa B BEHTMNATOPE WM Bo3agyxonpoBogax gocturaet 7-10°C, nepeBogsaT B NETHUN
pexXuMm yxe npu Temnepatype HapyxHoro Bo3dgyxa 14-15°C; B TO Xe Bpemsi Takas
cucTemMa nepeBOAUTCH B 3UMHUN PEXUM MNPU OTHOCUTENBHO HU3KUX Temnepartypax

aTtmMocdepHOoro Bo3ayxa.
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B netHuin pexxum CKB cnegyet BBOOUTL B CrieaytoLeM nopsiake.

MoarotoBUTbL K MYCKY XONOAWSbHYK YCTaHOBKY. OTMeTUM, 4TO 3Kcnryatauus
xonoaunbHbIX yctaHoBok CKB (nyck, obcnykuBaHue, OCTaHOBKa U Ap.) OCyLLEeCTBNsSETCs B
TOYHOM cOOTBEeTCTBUM C lMpaBmMnamm TEXHUYECKOW IKCMnIyaTaumMm CygoBbIX XONOAUNbHbIX
YCTAHOBOK W 3aBOACKOW MHCTPYKUMEWN; MPOBEPUTH MNOSIOXKEHME BO3AYLUHbIX 3aCNOHOK;
BKMIOUNTL B paboTy BbITSXKHbIE CUCTEMbI BEHTUNAUMMW, NapannenoHas paboTta KoTopbIX
npegycMmoTpeHa paboden uHCTpykumen npu nycke CKB; 3anyckaloT BEHTUNATOP
KoHauumnoHepa. Ecnm komnpeccop cHabkeH KapTepHbIM aNeKTpoHarpeBaTenem, BKNOYNTb
ero 3a 1 4 go nycka komnpeccopa. lMosicHum, gns 4yero 3to Heobxoammo. [locne
OCTaHOBKM KOMMpeccopa Temnepatypa B KapTepe BBUAY OXIIaXAEHUS rpPeroLnxcs
aetanen NOCTeNeHHO CHUXaeTcs. OTO Bbi3blBaeT BECbMa MHTEHCUMBHOE HacblLeHne mac-
na XxnagoHoMm, B pesynbTaTe 4Yero ypoBeHb pacTBOpa B KapTepe MoBbIlWaeTcA u3-3a
obGpasoBaHuMsi neHbl No BceMy o06bemy pacTBopa. BcneactBne aToro npu nycke
KOoMnpeccopa co3faeTcs pearnbHas ONacHOCTb CpbiBa BCACbiBAHWS MAcCsiHOro Hacoca U
cpabaTtbiBaHNA pene KOHTPONs CMaskM Ha aBapuMHOE OTKMYEeHWe Kommpeccopa.
CBOeBpeMEeHHOe BKIOYEHUE KapTepHOro noforpesatens obecneynmBaeT MOBbILWEHWE
TemnepaTypbl B KapTepe 6esgencrByrowiero komnpeccopa go 20—25°C, B pesynbtarte
4yero MNpPOUCXOAAT BO3rOHKa XfagoHa M3 Macna u nocneayrluin HopMarbHbIN NyCcK
Komnpeccopa. [pumeHsaTca Takke NOCTOSHHO OENCTBYIOLME rPesikn, Npu4yeMm B nepuog,
paboTbl KOMNpeccopa MX BIIMSHUE Ha TeMnepaTypy Macna odYeHb HEBENUKO (MOBbILEHNE
TemnepaTypbl U3-3a paboTbl rpenkn He 6onee 1 °C), a BO BpeMs CTOSIHKM MaLUUHbI Takasi
rpenka mowHocTbo okono 100 BT obecneunBaeT HyXHbI HEDOMbLUOW HarpeB KapTepa.
Mpn OTCYTCTBMM KapTepHOro nogorpeBatend BO BpeMms OMAUTENbHONW  CTOSAHKM
KOMnpeccopa HarHeTaTeNnbHbIM M BCaACbIBAKOLWMKA 3anopHble BEHTUM KOMMpeccopa
cnegyeT [gepXaTb 3aKpbiTbiIMWM, TakK Kak B pe3ynbTaTte BO3MOXHbIX MPOMYCKOB U
NoBbLILIEHNS] AABMNEHNsI B KapTepe B3auMHasi pacTBOPUMOCTb Macra yBenMynmBaeTcs, YTo
npuBoauT K ewe 6onbluemy B3OyxaHuo Macna.

Myck xonogunbHOro koMnpeccopa NPOU3BOAUTCHA C OTKPbITbIM HarpeBaTenbHbIM U
3aKpbITbiIM BCaCbIBAOLWMM BeHTUNAMU. BknoumB komnpeccop, crnegyetr MennieHHo U
OCTOPOXHO OTKpbiBaTb BCacCbIBaOLWINA BEHTUNb KOoMmnpeccopa. B cnyyae nosBneHus B
UUnMHOpax CTYKOB, YKasblBalOWMX Ha nonagaHne B HWUX >KUOKOro ppeoHa wunu
MacnogpeoHOBON CMECK, BCacCbIBaKOLLNA BEHTUNb KOMNpeccopa ObICTPO 3akpbiTh. [ocne
npekpaweHns CTyKoB B UWNMHApPaAX CHOBa MEANIEHHO U OCTOPOXHO  OTKPbITb
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BCacCbIBaOLLNN BEHTUMb. [TOCTENEHHO OTKPbITb 3anOpPHbIA BEHTUSb HA XXUAKOCTHOW SIMHUN
nocre KoHgeHcartopa (pecusepa).

YCTaHOBKY BBOAAT B OEWCTBME, a 3aTeM NepeBOAAT Ha aBTOMATUYECKUN PEXUM.
Mpn pabote CKB wunniomuHatopbl B 06CnyXMBaeMbiX MNOMELLEHNAX LOMKHbI ObiTb
3aKpbITbl, @ PELUETKN Ha OBepsiX OTKPbITbl. [laBneHune KuneHusi ppeoHa OOSMKHO COOT-
BETCTBOBaTb TakMMm TemnepaTypam, Npu KOTOPbIX UCKIoYaeTca obpa3oBaHME CHEroBOW
«LWYBbl» HA NOBEPXHOCTU BO3OYXOOXNAAUTENS, TaK KaK HapacTaloLlWmnin nHen nosbicun Bbl
aspoaMHaMuyeckoe CONpOTMBIEHWE, 3aTpygHUI NpOXon BO3dyxa, yXyawwun npouecc
Tennonepegayn. W3 aTtoro pacdeta TemnepaTtypa kuneHuss @peoHa to B
Bo3gyxooxnagutene AofmkHa ObiTb He Hmxke 0°C, 4To COoOTBETCTBYET M3ObITOYHOMY
pgasnennto kmnenma 0,2 MIMa ana R12 v 0,4 Mla gna R22. Ha paBneHusa He Huxe
yKasaHHbIX HacTpaueatoT PU[ 3awwmnTbl XONo4MNbHOM YCTAaHOBKKU. 3 Taknx e coobpaxe-
HUW  OrpaHMYMBalOT CHWXEHWe TemnepaTypbl paccona, nogaBaemMoro B  BO3-
ayxooxnagutenn CKB. Ecnn He ypanocb nsbexaTb oOpa3oBaHUs CHEroBon «LUyObl»,
WUHEeN yaansitoT BPEMEHHbIM OTKITHOYEHMEM NMOAAayn XNagoHOCUTENS B BO34YXOOXaaUTESb
npu paboTatoem BeHTUNATOPE. YuntbiBasi TO 06CTOATENBCTBO, YTO BO34yX00XNaauTenb
paboTaeT npu MOBLIWEHHOM [daBNEeHUN KUMNEHUs peoHa, u3bbITOYHOE AOaBreHue
KoHgeHcauumn Pk pgomkHO ObiTb He mMeHee 1,0 MIMa gna R22. B atom cnyyae pasHOCTb
AasneHun no obe ctopoHbl TPB, oT kKOTOpoW 3aBUCUT ero Npou3BoaUTENbHOCTb, byaeT
poctaToyHown. [laBneHne Pk noggepXumBaloT yMEHbLUEHMEM NoAadn oxnaxgatowen soabl
B KOHAEHCcATOop.

[na onpegeneHvs npubnuanTenbHOro 3HavyeHust TemnepaTypbl, obecneyumBaroLemn
B JKapKoe BpeMsi KOMMOPT B XWIMbIX NMOMELLEHUSX, MOXHO MCMNOMb30BaTb CIEAyHLLYHO
pEKOMEHOO0BaHHYIO 3aBUCUMOCTb Mexay Temnepatypamu Hapy>XHOro Bo3gyxa tump M Mo-
MeLleHus tnom

tnom=0,5t4ap+8°C

Hanpumep, npu tHap= 34 °C B nNOMewWweHMM [OOCTAaTOYMHO noadepXuBaTtb
Temnepartypy 25 °C.

CKB nepeBogsAT B 3UMHUIN PEXUM MPU CHKEHUN TeMnepaTypbl BO3gyXa B XUIbIX
nomerleHnax meHee 20°C. lNMepepn BBegeHnemM B paboTy napoBOro BO3AyxoHarpeBaTess
ero crneagyet nporpetb B TeyeHne 15-20 MMH, 3TO BbLINOMHAETCA C MOMOLLbIO KranaHa
nogayun napa B BH npu OoTKpbITbIX KpaHax NpoAyBaHUsA Ha Bbixode u3 HarpesaTens. Ecnu
CKB obopymoBaHa BOASHbIMM  BO34yXOHarpeBaTensMu, cregyetr  Mpou3BecTH
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KOHTPOJSTIbHBLIN NYCK TEMNSIOHOCUTENS BO BCE YaCTU CUCTEMbl, BKMOYas [OOBOLOYHbIE
BO3ayxoHarpesaTtenu, u ybeantbCca B OTCYTCTBMM noaTekaHu. NMpyn pacconibHOM oxna-
AEHUN BO3ayxooxnaauTtenss HeobxoauMo CNUTb Paccosl UNKU NMPECHY BOAY U3 CUCTEMBI,
4YTOObI MCKIKOUYNTL 3aMep3aHue B curbHble Mopo3bl. [na nepesoga CKB B 3uMHMI pexnm
Heob6xoaMMOo: noaaTh TENSIOHOCUMTENb B BO3gyxoHarpesaTtenun nepsoro nogorpesa (BH1);
BKMNIOUNTL BO3AyxoHarpesaTenu BToporo nogorpesa (BH2, BP[). Ha cypax, roe CKB
nmetoT BP[L, B psge crnyvyaeB cHavana BKAOYaOT AOBOAOYHbIE HAarpeBaTenn. JTo No3Bo-
naet obutatenam nosbllWaTb TemnepaTypy Bo3gyxa B MepBy odvdepeb B TeX
noMewleHnax, Ona KOTOPbIX XapaKTepHbl OTHOCUTESNbHO Oonblune TenmnonoTepu; nocne
NPOBEPKN MNONOXEHUA BO3QYLUHbIX 3AaCMOHOK W BKITHOYEHUS] MONOXEHHbBIX BbITSXHbIX
CUCTEM BEHTUNALMM BKITHOYUTb BEHTUNATOP.

Hanee CKB nepeBoadAT B aBTOMATUYECKUN PEXUM M BKITHOHAKOT YBAAXHUTENbHOE
YCTPOWCTBO.

BbiBOg ycTaHOBKM K3 paboyero pexumma OCyWwecTBNAwT B  obpaTHou
nocrnegoBaTenbHOCTU. [locne  BbIKMOYEHMST MApPOBLIX  BO34yXoHarpeBaTenen BO
n3bexaHne 3amep3aHus KOHAEHCaTa B HUX cregyeT OTKPbITb KpaHbl NpoAyBaHUSA,
BbIBEPHYTb MPOBKN B HUXKHEN YACTN KOHOEHCATOOTBOAYMKOB U CNYCTUTb KOHAEHCAT.

Tekywmn ocMoTp OcHoBHOro obopyaoBaHus CKB npousBogsaT kaxablt pas npu
cmeHe BaxT. B npouecce akcnnyatauuMmM CUCTEMbI  €XEAHEBHO  KOHTPOMUPYHOT
TemnepaTypy M OTHOCUTENbHYK BNa)XXHOCTb BO34yXa Ha BXOAE B KOHAMLUMOHEP WU Ha
BbIXO4€E M3 Hero, Temnepartypy Bo3gyxa, NoCTynarLwero B NOMeLeHus, n TemnepaTtypbl B
nomeLleHnax. B npouecce akcnnyataunm BEHTUNATOPOB crefyeT NOCTOAHHO NMpOBepsTb
TemnepaTypy MNOAWUMHUKOB 3NeKTpoaBuraTenss U nepmogudeckm mx cmasbiBatb. Pas B
Mecsil, crnenyeT yoansaTtb yYepe3 CnyCKHyt MpobKy KOHAEHCAT, CKOMUBLUMNCS B KOXYXe
BEeHTMNsATOpPA.

MoBbiweHHas Bubpauus M WymMm npu paboTe BeHTUNATOpa CBUOETENbCTBYHT O
noBpeXaeHNn wunn un3Hoce NOALUMMHUKOB, HeOdoCTaTKke CMa3o4yHOro Mmacna, mMroxomn
GanaHCcMpoBKE NOMNACTHOro korfeca, ocnabneHmm GONTOBbIX COEOMHEHUA BEHTUNSATOPA U
T. M.

He pexe opgHoro pasa B rog npousBoauTcd NpodunakTUYEeCKUn PEMOHT
BEHTUNATOpPA, BO BPEMSI KOTOPOro €ro OCMaTpMBalOT, PEMOHTUPYIOT 1 o4MLLaloT paboyee

KONECO U YNUTKY OT rpsi3u.
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O6cnyxmBaHMe BO3OYLUHbIX UNLTPOB 3aKMYaeTCcsad B CBOEBPEMEHHOW W
TWAaTeNbHOM UX O4YuCTKe. 3HaunTenbHOe 3arps3HeHue UIIbTPOB MOXET MpPUBECTU K
HapywweHuto paboTtbl CKB. 3arpsisHeHne BO3a4yLWHOro hunbTpa MokasbiBaeT LuKana cne-
unanbHoro npmbopa — TAroHanopomepa.

Mpn OTCyTCTBUM BO3MOXHOCTU 3aMepsTb COMPOTMBREHME unbTpa €ero
3arpsA3HEeHHOCTb ONpeaensioT BMU3yanbHO MPU OCMOTPE HE pexe OOHOro pasa B Mecsl.
Ecnu oTtcyTtcTByeT noBbIWEHHAA 3anblfIeHHOCTb, OYMUCTKY npousdsogdat nocrie 500 4
paboTbl. Ha Bpemsi O4YMCTKM 3arpsA3HEHHbIX S4YeeK B Kophnyce YCTaHaBnMBaKOTCA
noAroToBreHHbIE 3anacHble punbTpbl. PUNbLTP U3 CUHTETUYECKOrO MaTtepmana ovMLwaroT
CTPYEN NPECHON UM MOPCKOW BOLbl C YACTOM CTOPOHbI oUnbTpa Ha 3anbifeHHyto. [Mpu
3HAYUTENBbHOM 3arpsA3HEHUM U 3aMacnuBaHuM PUIbLTPOBASIbHBLIN MaTepuan NpoMbIBaOT
Tennon Bogon temnepatypon He 6onee 40 °C ¢ gobaBneHnemM HebGOMNbLIOrO KonmMyecTsa
CTUpasibHOro NopoLlKa ¢ NocrneayLwmmM nNpoMbIBaHNEM YMCTON Bogow. [Nepen ycTaHOBKON
dunbTp QOMKeH ObiTh TwWaTenbHO BbicylweH. KacceTbl criefqyeTt yknaabiBaTb B KOpnyc B
TOM >Xe NopsiAKe, Kak OHM BbINK yCTaHOBMEHbI 4O OYMCTKU. [Mpy 9TOM crnegyeT nNpoBepuTb
Hanu4yMe N COCTOSIHNE repMeTU3NPYIOLLMX NPOKNAAoK, K KOTOPbIM NPMXXUMAKTCSA KacCeTbl.

OuncTtky MacnsiHbix (OUAbTPOB Ha4YMHAKOT CO BCTPSAXMBAHUS U MOCTYKMBAHUS MO
pame fepeBsiHHbIM MOSOTKOM. [bifib € MOBEPXHOCTU CETOK CMeTalT MeTannm4eckon
leTkon n panee ceTtkn npombiBaioT B 10%-HOM ropsiueMm COAOBOM pacTBope Wnn, B
KpanHem cnyyae, Bogon Temnepatypou 70-80 °C. 3atem ceTkum NpOMbIBAKOT TEMNSION
BOOOM M npocywmsatoT. [Ans NOKPbITUA CETOK MAciioM UX MO HECKOSbKY pa3s MorpyxatoT B
MacrisiHyl0 BaHHY, Nocre Yero pasBeLLvBaloT B BepTUKANIbHOM NosioxxeHun Ha 10-12 4 npu
TemnepaTtype Hapy>XHOro Bo3gyxa ANd CTeKaHus M3nuuwka macna. B npotmBHoM cnydvae
Macno MOXeT NonacTb Ha NOBEPXHOCTb TEMOOOMEHHbIX arperatoB KOHAULNOHepPA.

Yxon 3a KalTHbIMM BO3dyxopacnpeaenurensMum CcOCTOUMT B Nepuoguyeckon
OYUCTKE MX BHYTPEHHUX MOBEPXHOCTEN, MPOBEPKE NErKOCTM Xo4a nNpuBoda ynpasBfieHus
3acrnoHKkaMu 1 CMa3sbiBaHUKM NpuBoaa.

OcobeHHOCTN aKkcnyaTauun MexaHU3MOB, annapatoB M ycTpoucTB kaxgon CKB

OroBopeHbI B CbI/IpMeHHbIX MHCTPYKUUAX.

lMopsidok ebinonHeHuss pabomsbi:
1. U3yunTb TeOpeTMyeckyto YacTb K pabore.
2. Mpontn nuctpyktax no Tb n Mb.
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PasobpaTb BHYTPEeHHWUN 610K CNAINT-CUCTEMbBI KOHOULMOHMPOBAHMS BO34yXa.
[MpounsBecTn YNCTKY BO3OYLLIHOIrO ounbTpa 1 NPOMbIBKY APEHaXHOW CUCTEMDI.

MpoBepuTb Ha yTeukM XragareHTa.

o 0k~ w

BbINONHUTE OTYET O NpogenaHHon paboTe.

CopepxaHue oT4yeTa:

- HAMUMEHOBaHMe NpakTUyYeckon paboThbl.

- uenb paboTbl 1 POopMUPYEMbBIE KOMMETEHLMMN.
- TeopeTnyecKkas 4acTb.

- NOPSAOK BbINOIHEHMSA paboThI.

- OTBETbI Ha BOMNPOCHLI AJ14 CaMOINpOBEPKU.

Bonpocbl Ana camonpoBepKu:
1. KakoB nopsiok nycka komrnpeccopa xonoansibHon yctaHoBkn CKB?
2. Kak ocyliecTtBnsieTcsa YucTka Bo3gyLLHoro ounbtpa?

3. Kak npoBepuTb Ha yTeYKM XnagareHTa XonoaunbHyt yctaHoBky CKB?

MNMpakTuyeckoe 3aHATME Ne 12. PeMOHT BO34yXOBOA OB, BEHTUNSTOPOB U HACOCOB
CyAOBbIX CUCTEM KOHOAULVMOHUPOBaAHUSA U BEHTUNALMMU Bo3ayXa
Lenb pabomsi:
- 3aKpenfieHne nonyyYeHHbIX TEOPETUYECKNX 3HAHWUM;
- MONyYeHue MepBUYHbIX MPaAKTUYECKUX HaBLIKOB MO PEMOHTY BO34yXOBOOB,
BEHTUIIATOPOB M HACOCOB CYAOBbIX CUCTEM KOHAMLMOHUPOBAHUSA U BEHTUNSALUN BO3ayXa.

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

@opmupyembie ripogheccuoHasbHble komrnemeryuu: K 4.2, K 4.4, 1K 4.7.
@opmupyembie nlU4HOCMHbIe pesyrnbmamel: JIP23, JIP26, JIP28, J1P29, JIP30, JIP
31, JIP32.

Teopemu4yeckas Yacme.

PemoHT anemeHTOB cynoBbix CKB MoOXeT NpoBOANTBLCS Kak BO BPEMS penca, Tak U1
B MEpPMOA MEXPEencoBoro peMoHTa. Bo Bpems penca BbINOMHAOTCA PEMOHTHbIE paboThl,
obecneunBarowme dyHkunoHmposaHme CKB p[o 3axoga B nopT. B yacTtHocTu
PEMOHTUPYIOTCH BEHTUNATOPbI, BO34yXOBOAbl U Hacocbl. PaboTbl Yalle 3aknwodvaTtcs B

3aMeHe BbillegLlnx N3 CTpos netaneun n aNeMeHToB.
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PaccmoTpum nopsigok pasbopku, peMoHTa 1 cOOpKMN LEHTPOOEXKHOro BEHTUNATOPA.

Mpn pasbopke BeEHTUNSATOpPa OTCOEOUHSAIOT €ro Kopnyc OT 3nekTpoaBuratens.
3aTteMm cnpeccoBbIBalOT ¢ Bana paboyee koneco. Takue gedekTbl Koprnyca, Kak BMATUHbI U
aecdopmauus, ycTpaHAT npaBKoW, a TpelumHbl 3aBapuBatoT. Pabodee koneco Moxer
nMeTb M3rmb nonacTen, TpewwuHbl, ocnabneHne nocagkM Ha Bany, CMATUE KPOMOK
LUMNOHOYHOrO nasa. Marmb nonactenm YCTPaHSAKT nNpPaBKOW, TPELUMHbI 3aBapuBaloT.
OcnabneHune nocagkm pabodero koneca no Bany YCTPaHSAT pPacTOYMKOW CTynuubl, ecru
OHa [JOCTaTOYMHO MacCMBHaA, W 3anpecCoBKOW BTYNKM C NOCNeaylLwen pacTOYKON.
Paspeliaetcs HannaBka nocagovHOro MecTa Ha Bany nog paboyee koneco c
nocnegytowen obpaboTkon.

C6opka BkntovaeT B cebsa HanpeccoBKy paboyero koneca Ha Bar, cOOpKy Kopnyca n
coenHeHVe ero ¢ anektpoasurateneM. [lancHenwas paboTa 3aknoyaeTcs B UCMNbITaHUM
BEHTUNSATOPA.

[anee npnBeaém BbiAEPXKKY N3 OOLLMX NpaBUnu.

Mocne BbiIBOAA TEXHUYECKOro cpeactsa M3 AeWCTBUS crieqyeT Npou3BeCcTU ero
OCMOTp, YCTpaHUTb OBHapyXeHHble OedeKTbl, NoAaTh Macrno B Mecta PyYyHON CMa3ku U
o6TepeTb Hacyxo HapyXHble noBepxHocTW. Mpn HeobxoaMMOCTM YyCTaHOBUTL CTOMOPHI,
OrpaHUYMUTENN U 3a4EXNTUTb TEXHUYECKOE CPEeACTBO.

Mpn oueHKe TEXHMYECKOro COCTOsIHMA Heobxoammo obpaiwiatb ocoboe BHUMaHME
Ha cocTosiHMe pabo4vnx NOBEPXHOCTEN, XapaKTep B3HOCOB, a Takke Ha Hambonee onacHble
C TOYKM 3peHus obpasoBaHust TpewwmH mecta. OTBETCTBEHHble AeTanu Heobxogumo
nepuvognyveckn noapepratb AedeKkToCKONMYeckoMy KOHTpont. HomeHknaTypa petanen,
nognexawux  0edeKTOCKONMYEeCKOMY  KOHTPOSo,  YCTaHaBnuBaeTCs  3aBOLOM-
N3roToBMTENEM NN CyAOBMNadenbLeM AN KaXK40oro Tuna cygoBbIX TEXHUYECKUX CPeacTB.

OOmMepbl 3MeMEHTOB CyAOBbIX TEXHMYECKMX CPeacTB AOOSMKHbl Bcerga Mnpou3BO-
ANTBbCS B OQHUX U TEX e MeCTax, a Takke B MecTax MHTEHCUBHOIO M3HOCA.

Mpn nNpoBeaeHMM TEXHUYECKOro OBCnyXMBaHMA U PEMOHTA LOSMKHbI MPUMEHATLCS
mMaTtepuanbl, COOTBETCTByHOLWME TpebOBaHNAM KOHCTPYKTOPCKOM AOKYMEHTauun Wunm
ofo0peHHble cyaoBnagenbLeMm.

Mo pe3ynbTaTtam OLEHKM TEXHUYECKOro COCTOSAHUS COOPOYHBLIX eaNHWUL, U AeTanen
onpegenseTca ux MNpUrogHoCTb K ganbHenwen pabote mnM HeobxoauMOCTb PEMOHTa

(3ameHbl).
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KOHTpONbHO-U3MepuTenbHble  Npubopbl, MNPUMEHSEMblE NpWM  3KCMnyaTaumm
CyOOBbIX TEXHWYEeCKMX CpPeAcTB, AOSMKHbl MNPOXOAUTb MOBEPKY B COOTBETCTBUN C
AENCTBYOLLNMM NOMNOXEHNAMN. 3anpelyaeTcs MCcnonb3oBaThb KOHTPOSbHO-
n3mepuTenbHble NpuMbopbl, €Cnv UCTEKNN CPOKU MNOBEpKW; pasbuto cTtekno npubopa;
cTpenka npubopa npu cHATMM paboyero nynbca He BO3BpalLlaeTCad B UCXOL4HOE
nonoxeHue.

Pasbopka n cbopka CyOoBbIX TEXHUYECKUX CPeACTB LOMKHa Npou3BOAUTLCS B
TEXHOMNOrM4Yyeckon  nocrneaoBaTeflbHOCTM,  PEKOMEHAOBAHHOM  MHCTPYKUMAMM MO
aKcnnyaTaumm, TEXHUYECKMMU YCIOBUSIMA WU PYKOBOACTBOM MO PEMOHTY, a Takke
AOKYMeHTaMu, YTBEPXXAEHHbIMU CyoBagenbLeM.

Pasbopka n cbopka gormkHa Npon3BOAUTLCSA MHCTPYMEHTOM M MPUCNocobneHnamu,
npegHasHavyeHHbIMM Ong aTnx uenen. lNepen pasbopkon cnegyet cnyctuTb pabouyto
cpeay m3 cuctembl (Bogy, Macno, TOMAMBO, Nap). 3anopHble KranaHbl NIIOTHO 3aKpbiTh,
OTKNIOYNTL anekTponuTaHue. MNepen pasbopkon HEOH6XOAMMO CHATb U OTCOEAMHUTL BCE
KOHTPOSbHO-U3MepUTenbHble Npubopbl M OaTYNKK, KOTOpble MOryT ObiTb MOBPEXAEHbI.
Heobxoaumo npouseBecTy 3amepbl, onpeaenstowme 3a3opbl U B3aUMHOE pacrnofioXeHue
aetanen n cOopoYHbIX eaUHUL,.

CynoBble TexHUYecKne cpenctBa AOSMKHbl BCKPbIBATbCS WM 3aKpbiBaTbCA B NpU-
CYyTCTBUM NnLa, B YbeM 3aBedOBaHMM OHM Haxoadatcd. lNMepen 3akpbiTueM Heobxogmmo
OCMOTpPETb BHYTPEHHWEe nonocty, ybeauteCa B WCNPABHOM COCTOSIHUM AeTanewu,

C60p0‘-IHbIX eanHny, OTCYyTCTBUMU NOCTOPOHHUX NMpeaMeToB B MNOJIOCTAX.

IMopsi0ok ebinonHeHusi pabomui:

N3yunTb TeopeTmnyeckyto YacTb Kk paboTe.

Mpontn nHcTpykTax no T n MNB.

MpownseecTn pasbopKy LEHTPOOEXKHOrO BEHTUNATOPA.
Onpegenutb nmetrowmecs aedekTbl LEHTPOBEXHOro BEHTUNATOpA.

MpounssecTn c6OPKy LLeHTPOBEXHOro BEHTUNATOPA.

o ks~ wh e

BbInonHUTL OTYET O NpogenaHHomn paborTe.

CopepxaHue oT4yeTa:

- HaMMeHOBaHMWe NpakTUYeckon paboThbl.

- Uenb paboTbl 1 dopMUpyeMble KOMNETEHLMN.
- TeopeTnyeckas YacTb.
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- NOpAAOK BbINOJTHEHUA pa6OTbI.

- OTBETbl Ha BOMPOCHI 41151 CAMOMPOBEPKM.

Bonpochl ansa caMmonpoBepKu:

1. KakoBbl gedeKkTbl LeHTPOBEXKHOro BeHTUNsATopa?

2. KakoB nopsiaok pasbopkun LeHTpoBeXHOro BeHTunsTopa?

3. Kakue mepbl 6e30nacHOCTM SOMKHbI NPUHUMAaTbLCA Npyu pas3bopke cyaoBOro

Hacoca?

MNMpakTnyeckoe 3aHaTMe Ne 13. OnpeaeneHne NpMYMH HemcrnpaBHoOU paboThbl
XONoAUNbHbIX YCTAaHOBOK CYAA0BbIX CUCTEM KOHAULIMOHUPOBAHUSA U BEHTUNALUMN
BO34yXa U UX ycTpaHeHue

Lenb pabomsbi:

- 3aKpenfieHne nonyyYeHHbIX TEOPEeTUYECKNX 3HAHWUM;

- NonyyeHWe nepBUYHbIX MPAKTUYECKMX HaBbLIKOB MO  ONpeferieHuo MPUYKH
HeuncnpaBHoOW paboTbl XONOAMMBbHbIX YCTAHOBOK CYAOBbLIX CUCTEM KOHAWLMOHUPOBAHUA U
BEHTUNALMM BO3yXa N UX yCTPaHEHME.

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

@opmupyembie ripogheccuoHarsribHble komrnemeHyuu: K 4.2, K 4.4, TIK 4.7.

@opmupyembie nlUu4HOCMHbIe pe3yrnbmamel: JIP23, JIP26, JIP28, J1IP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi 4Hacme.

KoxxyxoTpyOHble KOHAEHCAaTOpbI.

Mpn akcnnyaTtaumm KOXyXOTPYOHbIX KOHOEHCAaTOPOB B MOPCKOM  MCMOSHEHUN,
BO3HMKAET psag oaHMX u Tex Xe npobnem. OCHOBHbIMM npobnemamu SBMSKOTCA:
3arpsi3HeEHNE CO CTOPOHbI BOASHOIO KOHTYypa, HEMMOTHOCTM TENI00OMEHHOro annapaTa,
BbICOKasi TemnepaTypa 3abopTHOWN BOAbI.

Pa3bepem OCHOBHblE METOAbI ONpeaeneHns TUNOBbIX HENCNPABHOCTEMN:

1. 3arpsa3HeHne co CTOPOHbI BOASHOIO KOHTYypa. Npu NoBbILLEHUM TeMNepaTypbl
KOHOeHCcauun, COOTBETCTBEHHO MOBbIWAETCA AaBneHne. B Takom cnyvyae cTouT
yBENUUUTL nogady BoAbl Ha KoHAeHcaTop. Ecnu e oHa yxe MOMHOCTbK OTKpbITa, TO
Heob6xoamMmo ybeanTbCs B CrieayoLem:

a) He nameHunnacbe nun temnepatypa Bogbl 3a 6opTom?

6) EcTb nn pasHuua TemnepaTypbl BXOAALWEN U BbIXOASALWEN BOAbI?
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[eno BOT B TOM, 4TO, €CNU CTEHKM BHyTpu Tpy6 TennoobmeHHoOro annaparta
3arpsi3HeHbl, TO TeNNoobMeH 3HaunTeNbHO yxyawaeTtcsa. BHyTpu Tpyb obpasyeTcst TOHKMM
Cnov OT MOPCKOM BOAbl, WIOBble OTMOXEHWE, pakyllka, a Tawkke Apyrme obutaTtenu
oKeaHa He nobpesratoT NocenuTbCA B Bawl TennoobMmeHHbI annapat. Pakylika, koTopas
elle He Bblpocna, nponeTaeT 4Yepe3 H4e OUNBTPOB U «MPONUCHLIBAETCA» B
TennoobMeHHOM annaparte, Mnocrie 4Yero BblpacTaeT U CUMbHO MellaeT npoxody BOAbl.
UTobbl Takoro He ObINIO, XONOAWUSTBHYK YCTAHOBKY HeobxoguMmo cHabxaTb cucTeMamu
XxnopupoBaHust 3ab6opTHOW BOAbI.

HopmanbHasa pasHuua TemnepaTypbl BOAbl Ha BXOAE M Ha BbixO4e M3 annapaTta
npumMmepHo: anst opeoHoB 2-3 °C, ana ammuaka 3-5°C.

2. HennotHocTM TennoobmeHHoro annapata. [Ons ToyHoro oO6HapyXeHus
HennoTHoCcTen B TeNOOOMEHHOM annapaTe, HeobXoaAMM OEeMOHTaX TOPUEBbIX KPbILLEK W
npuneramwmx TpybonpoBOAOB, YTO HE BCerga BO3MOXHO MO Pa3fiMyHbIM MPUYMHAM.
Takke TakonW OEMOHTaX 3aHMMaeT Kakoe-TO BpeMsi, a Takke Cunbl 06CryXuBatoLLero
nepcoHana. [ns toro, 4Tobbl BCKPbITb TENNOOOMEHHBIN annapar, Hy>XHO y6eanTbcs, 4To
HENMOTHOCTb HAaXOANTCA UMEHHO B HEM.

3. Bbicokas TemnepaTtypa Bogbl. Ecnv B cucteme ecTtb He3aaenCTBOBAHHbIV
KOHOEHcaTop, TO ero HeobxoouMMO «BBECTU» B CXeMy, ANSA CHWKEHWUs LaBreHus
KoHAeHcauun. Ecnn Takon BO3MOXHOCTU HET, a AaBrieHne KOHAEHCauun o4eHb BbICOKOE,
TO €AVHCTBEHHbIN CNOCOD — 3TO CHUXKEHUN NPON3BOANTENBHOCTM KOMNPECCOPOB.

TunoBble HEUCNpaBHOCTU KO)KyXOpr6HI:IX KOHOEHCATOPOB

HeucnpaBHOCTb MpUYKnHbI MeTton
yCTpaHeHusA
Bbicokoe nasnexHuve | Hannuune Hantu n YCTPaHUTb
KOHOeHcauuu HEeKOHOEeHCUpyeMbIX pasrepMmeTmnsauuio
npumecen XOSNTIOAUSTBHOIO  KOHTYpa.
Boinyctnte  BO3gyx  u3
KOHOeHcaTopa.
OueHb BbicOoKasi | BBectu B paboTty
TemnepaTypa 3abopTHOW | AOMNOMHUTENBHLIN
BOAbI KOHOEHCaTop WM CHU3UTb
HarpysKy Ha XoroAuSibHYHO
MaLLUVHYy.
3arpssHeH BoasiHou | MepekpbiTb Bogy. CHATb
KOHTYp, 4TO TMpMBENO K | KPbIWKW W  MNPOYUCTUTL
yXyALLEeHWIO TPy6Kku c MOMOLLIbIO
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TennoobmeHa. PasHuua
TemnepaTtyp BOoAbl  Ha
BbIXxoae " BbIxoae

KOHOeHcaTopa MeHee 2
oC

MNACTUKOBbIX epLuei.

Mpu npoBepke B BOASIHOM
KOHTYype oGHapyxeH
XnagareHT

He repmetnyHa Tpybka
Unu Tpyokn. Takke MoOXeT
ObITb TPECHYTa Tapenka.

MepekpbiTb Body. CHATb

KPbILLIKA. OOMbINUTL
TpyOHble Tapenku. [lpu
oBHapyxeHun TOYHOrO

MecTa, 3arnywuTb TpyoKy
C o00enx CTOPOH MSArKUM

MeTannmyecknm
maTepuanom
Konebanue ctpenkn Ha | Hannune Hantu n YCTPaHUTb
MaHomeTpe AaBIIeHNs | HEKOHOEHCUPYeMbIX pasrepmeTunsaLmio
KOHOEeHcaumm npumecen XONOOUIbHOTO  KOHTYypa.
Beinyctute  BO3gyx  u3
KOHAeHcaTopa.
HeuncnpaseH maHoMeTp 3amMeHnTb.
HerepmeTnyHbIn PaspyweHuve n3-3a | UlsrotoButb KOHYCHYO
Tpybonposog CTapoCTM WNW BbICOKOTO | 3arfywKky U3  MSArKOro
AaBreHus. mMaTepuana, aKKypaTHO
3abutb, He noBpeaus
Tapenky. [lpoBepuTb Ha
repMeTUYHOCTb
0OMbINMBaHUEM.
Bbicokoe AasrieHne | HekoHgeHcupyemble OcTaHOBUTbL XONOANUNBHYHO
KOHAEeHcauuu npMMecn B  BOASIHOM | MaluuMHy. [epekpbiTb BXO4

KoHOeHcaTope.

ropsiyero napa B
KOHOEHcaTop. Hacochl
3a00pTHOW BOAbI OCTaBUTb
BKMIOYEHHbIMM Ha 2 4vaca.
3aKpbITb BbIXOau n3
KOHAeHcaTopa nocne 2x
YyacoB. BbinycTuTb BO3OyX.

Bos,u,yxooxna,u,menm cy,uosoﬁ CUCcTeMbl KOHOUUMNOHNPOBAHNA BO3OyXa NOMELLEHUN.

Ha Takom annapate He npefyCcMOTpeHa cuMcTtemMa OTTauku ropsynum napom. lNotomy

OH paboTaeT TONMbKO MPU HM3KOM [AaBrieHue. [oucKk yTeyek MPOUCXOAW CreaytoLmM
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O6p830M. AnnapaT OoTCeKaeTCA OT CUCTEMDbI. SJ'IeKTpOﬂBI/IFaTeJ'Ib oTkntoyaroT. C noMoLbo

TeyeunckaTenen npon3BoaAT MOWUCK.

paboTalolme C XNagoHOCUTENSIMU MM  CBOWCTBEHHbI

CyLecTBylOT CUCTEMBI

KOHOMLWOHNPOBAHWS,

TUnNoBble HeuncnpaBHOCTU OT

3aTOlMJIEHHbLIX MCHapMTeﬂeVI. TunoBble HENCNPaBHOCTUN PaCCMOTpPEHbl HUXeE.

TunoBble HeMcnNpPaBHOCTU BO3yxooxnagutenen cuctem

KOHOWLUWOHMPOBAHMS BO3ayXxa.

HeucnpaBHOCTb MpuYKnHbLI MeTopa
yCTpaHeHusA
Cnabbin npoTok Bo3ayxa | 3abutbl BO3AYLUHbIE | 3aMEHUTb.
yepes ucnapuTesb. dunbTpa.
BraxHbin xop | Nnoxown TennoobmeH. | [NpoyncTuTs.
Komnpeccopa. TennoobMeHHUK 3abuncs.
B xunbix nomeweHuax | HapyweHne cuctembl | [NpoBeputb
He [OCTUraeTcs HyXHasl | BEHTUNALUN. BEHTUNAUMOHHbIE LUAXTh,
TemnepaTtypa nepBbIM AEeNom
NpoBepUTb
repmMeTU4HOCTb
ncnaputens.

MopLHeBom KomMnpeccop.

TvnoBble HENCNPABHOCTU PACCMOTPEHbI HUXKE.

TunoBble HEeuncnpasBHOCTU NOPLUHEBbLIX KOMMNPECCOPOB.

HeucnpaBHOCTb Mpu4nHbI MeToa ycTpaHeHus
MNeHunTtcsa Macno  3a | Bnaxubin xoa. B macne | YcTpaHuTb BnaxHbIn Xo4.
CMOTPOBbIM CTEKSIOM | BCKMNaeT Xnakmin
KapTepa. XOSNOAUNbHbIN  areHT. B

KOpPOTKOE Bpemsi nocre
nycka - 970 HoOpMasbHO.
Mpwn n3meHeHun | KnanaHHasa rpynna | OTpemMoHTMpOBaTb.
NPOM3BOAUTESNTLHOCTU umnuHapa He
Komnpeccopa He | noaknymnach B
MeHsieTCa  3ByK  ero | pabory.
paboTbl.
Komnpeccop notepsan | Paspywmncsa knanaH. 3aMeHUTb.
NPOM3BOAUTESIbHOCTD.
OrtcyTtcTBYyeT
HOpManbHas  pasHuua
AaBreHun npu Tou Xe
NPOM3BOAUTENbHOCTH.
lMNoBbILLEHHbIN pacxopq | MIsaHoc canbHuKa. 3aMeHUTb.
mMacna. N3HoC NOPLUHEBLIX | 3aMEHUTD.
Koneuy, n rMnb3bl
KomMmnpeccopa.
Komnpeccop BnaxHbIn xon. Pasobpatbca B npuunHax
NOKPbLIBAETCA «CHEroBom BNaXHOro xoga.
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| wy6ony.

HeI/ICI'IpaBHOCTI/I XWOKOCTHOW SIMHUN CUCTEMbI XNagareHTa.

TvnoBble HENCMPABHOCTM PACCMOTPEHbI HUXKE.

TunoBble HencnpaBHOCTU Ha XUAOKOCTHOW NTMHUM CUCTEMBI XJlagareHTa.

HeucnpaBHOCTb Mpu4nHLI MeTopn ycTpaHeHus
Mocne dunbTtpa | PunbTp 3abut, | 3ameHnTb.
ocyLuIMTens M3MeHunacbh | npoucxoauT paHHee
TemnepaTtypa apoccenvpoBaHue.
xnagareHra.

HewncnpaBHOCTb 3anopHoi apMaTypbl.

TvnoBble HENCMPABHOCTM PACCMOTPEHbI B HUXKE.

TunoBble HeMCNPaBHOCTN 3aNOpPHON apMaTypbl.

HeucnpaBHOCTb MpuynHbI MeToa ycTpaHeHus

Ha »xwuakocTHoM nuHUM | PaHHee 3akpblTb  (ecnn  OOMKeH

xrnagareHta obwmep3aeT | ApoccenMpoBaHue. ObITb 3aKpbIT)

KnanaH. OTkpbITb  (€cnv  [OOrKeH
ObITb OTKPbLIT)
OTpemoHTMpOBaTb nnm
3aMEHUTD.

CunbdOoHHbIN KnanaH He | BbrkaTo 0o KoHua | Pasobparb, 3aMeHUTb,

OEPXKNT. dpToponnacroBoe cobpaTb.

YNOTHEHME.

YTeuka xnagareHta no | MIaHoweHo canbHuKoBOE | 3aMeHUTb.

LUTOKY KrianaHa YNIOTHEHME.

WTok KnanaHa He | MepeTaHyT canbHUK. Ocnabuts.

BpaLLaeTcs.

Mocne oTkpbITNA | ObpbIB 3anopHoOu | 3aMeHnTb  KnanaH  unu

BOASAHOrO KnanaHa, BoAa | Tapernku. OTPEMOHTUPOBATb.

He nowuna.

Ha «knanaHe BopgsHon | OcnabneHHo MoaTsaHyThb.

MarucTpanM Teyb MO | YNNOTHEHME calbHuKa.

LUTOKY. N3HOLIEH canbHUK. lMepeHabuTb.

CaneHongHbli  BeHTUNb | CHATb KaTyLUKy n|Ecnn  Tapenka  BHyTpM

He  OTKNMKaeTCs  Ha | NPUINOXWUTb MarHuUT. KnanaHa nogHMMeTca U

KOMaHapl. nogava xnagareHta
novget, TO HeucnpasHa
KaTyLuKa.

Ecnn Huyero He meHsieTcq,
TO HencnpaBeH CaM KnaraH.

lMopsidok ebinosiHeHUss pabomsbi:

1. W3yunTb TeopeTMyeckyto YacTb K paboTe.

2. BbinonHuTb OTYET O NpoaenaHHon paborTe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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15.02.06.MOK.04.02.113 TEXHUYECKOW 3KCIITYATALUNN M PEMOHTY XONOAUNbHO-BEHTUNALIMOHHON C. 69/70
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CopepxaHue otyeTa:

- HAMMEHOBaHMe NpakTUyYeckon paboThbi.

- uenb paboTbl 1 POopPMUPYEMbBIE KOMMETEHLMMN.
- TeopeTuyeckas 4acTb.

- NOPSA0K BbINONMHEHUS paboThl.

- OTBETbl Ha BOMPOCHI 4151 CAMOMPOBEPKM.

Bonpocbl Ana camonpoBepKu:
1. KakoBbl NpM3HaKn HeXBaTKU xfiagareHTa?
2. KakoBbl MpU4YMHbI NOBbLILEHHOIO YHOCa Macsia 13 Komnpeccopa?

3. KakoBbl NpnymHbl cnaboro BO3ayLHOro notoka?

Ucnonb3yemMbie UICTOUYHUKN NUTEpPaTypbl:

Buabl UICTOYHUKOB HanmeHoBaHue peKkoMeHayeMbIX yqe6|-|b|x M3paHumn

OcHoBHbIe 1. lMpaBuna knaccudukaumm U MNOCTPOUKM  MOPCKUX  CYAOB
[OnekTpoHHBIN pecypc]: HOPMAaTUBHO-TEXHUYECKUA [OOKYMEHT /
Poccuiickuin mopckon pernctp cygoxoactsa. - CaHkr-leTepbypr:
Poccwuiickuin  mopckon peructp cygoxoactea, 2016 - 4. Xl
XonogunneHble ycTtaHoBku: Bsamen HO 2-020101-095; Been. ¢
01.01.2018 r. - 2018.

2. lMNpaBuna knaccudukauum KM NOCTPOMKM  MOPCKUX  CydoB
[OneKkTpoHHbIM pecypc] : HOPMaTUBHO-TEXHUYECKUA [OOKYMEHT /
Poccuiickmin mopckon peructp cygoxogctea. - CaHkt-leTepbypr:
Poccuiickuin  mopckon peructp cygoxoactesa, 2015 - Y. XV:
AsTomaTtusaumsa: Bsamen H[ 2-020101-095; Beea. ¢ 01.01.2018 r.
- 2018.

3. lpaBuna TexHW4ecKkom 3KcnayaTauum XoNnoAUMbHbIX YCTaHOBOK
cynoB ¢nota pblbHOM NpomMbiwneHHocTn. — M.: MOPKHUIA, 2023.

4. lpaBuna akcniyaTtauMmM CUCTEM W YCTPOWCTB aBToMaTM3aumm Ha
cygax @PI1 Poccun. -CI16.: TUMPOPLIBDJIOT, 2000..

HononHutenbHble, B T.4. | 5. Engetoc A.N. OcCHOBbl TEMMOTEXHUYECKOTO 3IKCMEPUMEHTA U

Kypc nekuumi no  y4yebHol BaKyyMHOW TexHuku, 2011.

ducuyurisiuHe, memoduyeckue | 6. Cnactuxmd FO.H., Enpgetoc A.N., EnuceeB 3.E. TexHuyeckas
nocobusi u pekomeHOayuu Ons aKcnnyaTaumnsa CyooBbIX XONOAMMbHbBIX yCTaHOBOK. — M.: MopkHura,
8bINOJIHEHUS rpakmu4eckux 2014.

3aHamuld u camocmosimenbHbix | 7. [lpoxopeHkoB, A. M. ABTOMaTM3aumsi CyOOBbIX XOMOAUMbHbIX
pabom ycTaHoBOK [TekcT]: y4yebGHoe mnocobue pgna BysoB / A. M.

lMNpoxopeHkos. - M.: MopkHura, 2012

8. loneson A.A. ABTOMaTmM3auusa XonoauribHbIX YCTAHOBOK U CUCTEM
KoHAMUMOHMpoBaHusa Bo3ayxa. — M: MNMpodeccus, 2010.

9. AnTtunos A.B., ly6poBuH N.A MoHTax n akcnnyaTauus xnagoHOBbIX
yctaHoBok, 2009.

10.Konves WN.O. Cynosble xonoausnbHble ycTaHoBku. — Of.: PeHukc,
2009.

11.Antunos A.B., Oy6posuH W.A. [JuarHOCTMKa M PEMOHT TOProBoOn
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MO- MM.04 BEOEHME NMPOLECCOB MO MOHTAXKY, NMYCKOHAJALKE,
15.02.06.MK.04.02.1M3 TEXHUYECKOWM SKCMIYATALIAN M PEMOHTY XONOAUNbHO-BEHTUNALMOHHOWN C. 70/70
TEXHMKM 1 CUCTEM KOHOULIMOHNPOBAHMSA BO3OYXA
xornogunbHonm TexHuku, 2008.

12. Kypc nekumi npenogasartenei no cneynanbHOCTY.

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

obpasoBartenkbHble pecypchbl 14. 3BC « KOPANT», https://www.biblio-online.ru

15. O6C «Akagemus», https://www.academia-moscow.ru
16. N3pgaTtenbcTBO «JlaHby, https://e.lanbook.com
17. OneKTpoHHO-OUbNMoTeYHas cuctema «YHuBepcuTeTCKas

6mbnmoTeka oHnanHy, https://www.biblioclub.ru

Mepuoanyeckue uanaHna | 18. BeCTHMK MexayHapOAHOW akagemMuy Xornoaa;

19. XKypHan «QkcnnyaTaumns MOPCKOro TpaHcnopTay;
20. XKypHan «Mopckon ®noty»;

21. XypHan «CTtaHaapTbl 1 Ka4eCTBOY.

22. Mopckune Bectn Poccum.
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