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BBepneHue

MeToanyeckme ykasaHusi npegHasHa4vyeHbl Ans npenogaBaTtenen u HanpasneHbl Ha
obecneyeHne BbICOKOrO YPOBHSA OpraHM3auumn n NnpoBeaeH st NPakTUYECKMUX 3aHATUN.

[aHHble MeTogMyecKMe YyKa3aHua SABNATCA  WUHCTPYKTUBHBIM - [OKYMEHTOM
npenogaBsaTtensi NpyM opraHM3auum NpPakTMYEeCKUX 3aHATUIA, B TOM YUChe C NPUMEHEHNEM
obssatenbHoro gokymeHta YMK «Metoanyeckne ykasaHua Mo BbIMOSHEHUIO
NpakTUYecKnx 3agaHun (4na obyyaroLLmMXCs)».

MeToanyeckne ykasaHMss NO NPOBEAEHMIO  MPAKTUYECKMX  3aHATUA  Ons
npenogaBaTtenst COCTaBfeHbl B COOTBETCTBMM CO CredylwumMyM  HOPMaTMBHbIMU
AOKYMEeHTaMu:

- MMopsigok opraHmMsauun n ocyliecTerieHns obpasoBaTenbHOM OeATEeNbHOCTU MO
obpasoBaTenbHbIM NporpaMmmamM cpegHero npodeccuoHanbHoro obpasosaHms (C gomn. u
N3M.), yTBEPXAEHHbIN nNpuka3zoM MuHuctepctBa obpasoBaHunsa u Haykn PO 14.06.2013 r.
Ne 464;

- ®@epepanbHble rocygapctBeHHble obpasoBaTerbHble CTaHOapTbl CpeaHero
npodeccrnoHarnbHOro ob6pasoBaHnsa No cneumanbHOCTU;

- Y4ebHbIn nnaH no cnewumanbHOCTU, B KOTOPOM onpeaerieHbl nocrneaosaTeribHOCTb
N3ydeHns ONCUUNINH, a Takke pacnpegeneHne y4ebHoro BpemMeHn n oopmM KOHTPONsS no
cemecTpam;

- paboyas nporpamma y4yebHon gucumnnmHbl (NPodeccnoHanbHOro Moayns).

Pabouen nporpamMmomn npogeCccnoHansHoro Moayns no MIK.04.01
npeaycMoTpeHoO NpoBeAeHne NPaKTUYEeCKUX 3aHATUN.

Llenbto npoBefeHns NpakTUYeCKNX 3aHATUN SBNSETCH 3aKpenneHne TeopeTuyecknx
3HaHUN N NpuobpeTeHNa HeOBXOANMbIX NPAKTUYECKUX HABbIKOB U YMEHUIN NO OTAENbHbIM
Temam Kypca.

Hapsagy ¢ doopmMmpoBaHMEM YMEHUN N HABbLIKOB B NpoLecce NPakTUYeCKNX 3aHATUN,
0606LatoTCs, CMCTEMATM3NPYIOTCS, YrnybnsaTCa M KOHKPETU3MPYIOTCS TeOopeTuveckue
3HaHUA Ha NpakTUKe, Pa3BUBAOTCA MHTENNEKTYarnbHble YMEHUS.

B pesynbTate BLINOMHEHUS MNPAKTUYECKUX 3aHATMIA ObOyyaroLmMncs OOIMKEH B
NMOSIHON Mepe UM YacTUYHO BrageTh:

HaeblKamu:

H 4.1.01 OCYLLECTBNATb TexHu4yeckoe n“cnonb3oBaHue XOnoAuIbHO-
BEHTUNALNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUSA BO3AYXa;
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H 4.1.02 ocywectBnsaTb  TeXHU4eckoe  OBCMyXMBaHWE  XONOAWUNbHO-
BEHTUNSALNOHHOWN TEXHUKM U CUCTEM KOHANLNOHMPOBAaHMUS BO34YyXa;

H 4.1.03 BegeHus [OKYMEHTauMM MO TEXHUYECKOW IKchnyataumm XoroawuSibHO-
BEHTUNSLMNOHHOWN TEXHUKM U CUCTEM KOHOMLIMOHUPOBAHUSA BO34yXa;

H 4.1.04 wcnonb3oBaHWa CpeacTB WHOMBUAYANbHOM 3aWMTbl BO BpeMS
TEXHWUYECKOro UCMONb30BaHUsA U 0B6CNYXMBAHUS XONOANITbHO-BEHTUNALMOHHON TEXHUKN U
CUCTEM KOHOULMOHNPOBAHNSA BO34yXa;

H 4.2.01 obHapyxeHus HeucnpaBHOM paboTbl XONOAUNbHO-BEHTUSSALMOHHOWN
TEXHUKM U CUCTEM KOHAWULMOHMPOBAHUS BO34yXa W MPUHATUS Mep Ons YyCTpaHeHusa u
npegynpexneHnsa oTkasoB U aBapun;

H 4.2.02 NpoBoanTb ANArHOCTUKY XONOANNBHO-BEHTUNALNOHHON TEXHUKN U CUCTEM
KOHOMLMOHUPOBAHUSA BO3OyXa;

H 4.2.03 ob6ecneynBatb 6e3onacHyto paboTy XOnoaurbHO-BEHTUNSLMOHHOWN
TEXHUKN U CUCTEM KOHOULMOHMPOBAHUS BO34yXa;

H 4.3.01 koHTpons, aHanu3a u onTuMM3aumm pexumMoB paboTbl XOnoAubHO-
BEHTUNSALUMOHHOWN TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO34yXa;

H 4.4.01 yyactua B opraHmM3aumm n BbINONIHEHMM PabOT NO NOArOTOBKE K PEMOHTY
XOSTIOANNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOMLMOHUPOBAHNSA BO34yXa U CUCTEM
aBTomMaTmsauumu;

H 4.4.02 y4acTtus B BbINOAHEHUN PEMOHTHbIX paboT X0NoanbHO-BEHTUIALMOHHOWN
TEXHUKM M CUCTEM KOHAMLMOHMPOBAHMS BO3gyxXxa W CUCTEM aBToMatMsauum C
NPUMeEHeHNeM HeobXoaNMbIX NPUCIOCOBNIEHNIA N NUHCTPYMEHTOB;

H 4.5.01 npoBefeHNA NOLArOTOBKN K MOHTaXy YCTaHOBOK M CUCTEM aBTOMaTU3aLnn
XOSTI0ANINbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO34YXa;

H 4.5.02 B opraHuMsaumMm UM OCYLLUECTBIIEHUM MOHTaXa YCTAHOBOK W CUCTEM
aBTOMaTU3auumM XONOAUNbHO-BEHTUNSALNOHHON TEXHUKM U CUCTEM KOHAWLMOHMPOBAHUS
BO34yXa;

H 4.6.01 BbinonHEHMss NMyckOHanagoYHbIX paboT nepen BBOAOM B 3KCnsyaTauuio
YCTaHOBOK M MporpaMMmMpoBaHME CUCTEM aBTOMaTU3aLUMN XOJNTOAUITbHO-BEHTUIALMOHHOWN
TEXHUKN U CUCTEM KOHOULMOHMPOBAHUS BO34yXa;

H 4.6.02 BbINONHEHNA NporpaMMUpPOBaHUS CUCTEM aBTOMaTU3aUUKM XONOLUSbHO-

BEHTUNSALNOHHON TEXHUKN N CUCTEM KOHAOULMOHUPOBAHUS BO3AYX;
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H 4.7.01 opraHusaumMm n OCYLLECTBIIEHUS MepONnpUATUMA MO OXpaHe Tpyaa npu
npoBefeHnM MPOLLEeCCOB MO MOHTaXy, MycKoHanagke, TeXHUYeCKOW IKcrnyaTtauum u
PEMOHTY XOSNTOANNBHO-BEHTUNALNOHHON TEXHUKN N CUCTEM KOHOULMOHUPOBAHWS;

YMEeHUSIMU:

Y 4.1.01 ocyLiecTBnATbL onepaumm no TEXHUYECKOMY UCMOSb30BaHUID XONOAUSBHO-
BEHTUNSLMOHHOWN TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUA BO3ayXa;

Y 4.1.02 ocyuwlecTBnATbL onepaumm no TeEXHUYECKOMY O0BCNyXMBaHWUIO XONOAUSBHO-
BEHTUNSLMNOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO3ayXa;

Y 4.1.03 npaBunbHO OKOPMIATbL M BEeCTU [OKYMEHTauumo Mo TEeXHUYECKOM
akcnnyaTaumm XonoaunbHO-BEHTUMNSALUMOHHON TEXHUKM W CUCTEM KOHAMLMOHMPOBAHUS
BO34yXa;

Y 4.1.04 wncnonb3oBaTb CpeacTBa WHOMBMAYANbHOW 3almTbl BO BpeMS
TEXHUYECKOro UCMONb30BaHMs U 0B6CNYXMBaHUS XONOANITbHO-BEHTUNSALMOHHON TEXHUKA U
CUCTEM KOHOULMOHNPOBAHNSA BO34yXa;

Y 4.2.01 ocywecTBnATb onepauum No KOHTPOS0 napaMmeTpoB paboTbl XONOANSbHO-
BEHTUNALMOHHON TEXHUKN N CUCTEM KOHOAULMOHUPOBAHUSA BO3ayXa;

Y 4.2.02 ocywectBnaTb onepaumm no obecnedeHnto 6Ge3onacHon paboTbl
XONOAUNbHO-BEHTUNALMOHHON TEXHUKU N CUCTEM KOHAULMOHUPOBAHNSA BO3ayXa;

Y 4.2.03 onpegensatb NpPUYMHbI  HEUCNpaBHOW  paboTbl  XONOAUIbHO-
BEHTUNALMNOHHON TEXHUKN N CUCTEM KOHOMLIMOHMPOBAHUS BO34yXa;

Y 4.3.01 KOHTponupoBaTb, aHanu3mMpoBaTb W OCYLLECTBMNATbL ONTUMMU3ALMIO
pexmmoB paboTbl XONOANTbHO-BEHTUNALMOHHON TEXHUKM U CUCTEM KOHAMLIMOHUPOBAHUS
BO34yXxa;

Y 43.02 BblOMpaTtb TemnepaTypHbii  pexumbl  paboTbl  XONOAWNBHO-
BEHTUNALMOHHON TEXHUKU N CUCTEM KOHOAULIMOHUPOBAHUSA BO3AyXa;

Y 4.3.03 oueHuBaTb BNUAHWE pasnU4YHbiX akTopoB Ha paboTy XonoaunbHO-
BEHTUNALMOHHON TEXHUKU N CUCTEM KOHOAULIMOHUPOBAHUSA BO3AyXa;

Y 4.4.01 ocywecTtBnATb OpraHM3auuio U BbIMOMHEHWE paboT no MNoAroToBKe K
PEMOHTY XONOAUNBbHO-BEHTUNALMOHHON TEXHUKM N CUCTEM KOHAULMOHUPOBAHUA BO3ayXxa
N cUCTeM aBTOMaTU3aLNN;

Y 4.4.02 BbINONHATL Pa3bopKy U COOPKY XONMOAWUNBbHO-BEHTUNALNOHHONW TEXHUKU U

CUCTEM KOHOULMOHMPOBAHUSA BO3OYXa;
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Y 4.4.03 onpenensatb M3HOC XOSNIOAUNBbHO-BEHTUMSILMOHHON TEXHUKM W CUCTEM
KOHOMLMOHUPOBAHUSA BO3ayXa M Ha3HayaTb Mepbl NO €ro YCTPaHeHUIo;

Y 4.4.04 obGecneunBatb ©Oe3onacHy paboTy MNpu pemMOHTe XOnoAUIbHO-
BEHTUNSALUMOHHON TEXHUKM U CUCTEM KOHOMUMOHMPOBAHUS BO3dyXa W MNOAroToBKE K
PEMOHTY;

Y 4.4.05 npaBunbHO MCNONb30BaTb NPUCNOCOBNEHUS U NHCTPYMEHT HEOBXOANMBIN
Ana nposefeHust paboT MO PEMOHTY XONOAUNBHO-BEHTUNALNOHHOMW TEXHUKU U CUCTEM
KOHOMLMOHNPOBAHUSA BO3ayXa;

Y 4.5.01 ocylwiecTBnsaTb NOArOTOBUTENbHbIE PabOTbl MNPU NOLIOTOBKE K MOHTaXy
YCTaHOBOK M CUCTEM aBTOMAaTM3aUUWN XOJTIOAUNbHO-BEHTUSSALMOHHON TEXHUKM U CUCTEM
KOHOMLMOHUPOBAHUS BO3OyXa;

Y 4.5.02 BbINONHATL TpeboBaHWsA nNpaBui TEXHUKM 6e30MacHOCTU U MOXapHOW
©e30MacHOCTM BO BpeMsi OCYLLECTBEHNA paboT npu NoaroToBKE K MOHTaXy YCTaHOBOK U
cuctem aBToOMaTM3aumm XONOAUNbHO-BEHTUNALMOHHOM  TEXHUKK n cuctem
KOHOMLMOHUPOBAHUSA BO3OyXa;

Y 4503 opraHnsoBbiBaTb paboTbl MO MOHTaXy YCTaHOBOK U CUCTEM
aBTOMaTU3auumM XONOAUNbHO-BEHTUNSALNOHHON TEXHUKM U CUCTEM KOHAWULMOHMPOBAHUS
BO34yXa;

Y 4.5.04 BbINOMHATL paboTbl MO MOHTaXy YCTAaHOBOK M CUCTEM aBTOMaTmU3auuu
XOSTIOANSNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3AYXa;

Y 4.5.05 BbinonHATbL TpeboBaHWA npaBui TEXHUKM ©6e30nMacHOCTU U MOXapHOW
©e30MacHOCTM BpeEMS OCYLLECTBREHMs paboT MO yCTaHOBOK M CUCTEM aBTOMaTU3auuu
XOSTOANNBbHO-BEHTUNSALMOHHOM TEXHUKN U CUCTEM KOHANLMOHMPOBAHNA BO3AYXa;

Y 45.06 wncnonb3oBaTb HeOOXOAUMbIA MHCTPYMEHT W npucnocobnexHs ans
BbIMNONIHEHMA pPaboT MO MOHTaXy YCTaHOBOK W CUCTEM aBTOMATM3aUUW XONOLMIbHO-
BEHTUNSLUMOHHON TEXHUKM U CUCTEM KOHOMLMOHNPOBAHUSA BO3aYyXa;

Y 4.6.01 BbINONHATL NyCKOHanagoyHble paboTbl Nepen BBOLOM B 3KCMyaTauuto
XOSNTOANNbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3A4YXa;

Y 4.6.02 BbINONHATL NyCKOHanagoyHble paboTbl Nepen BBOLOM B 3KCMyaTauuto
cucTem aBTOMaTM3aLmm XONOANITbHO-BEHTUNSALNOHHON  TEXHUKU n cucTem

KOHAMLMOHNPOBAHNS BO3AYyXa;
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Y 4.6.03 BbINOMHATL pPErysiMpoBKY W HACTPOWKY YCTPOWMCTB U CPeacTs
aBTOMaTM3auum  YCTaHOBOK  XOJIOAWSIbHO-BEHTUNALMOHHOM  TEXHUKM U CUCTEM
KOHOMLMOHNPOBAHUSA BO3ayXa;

Y 4.6.04 BbinonHATL TpeboBaHWA MpaBui TEXHUKM ©6e30MacHOCTU U MOXapHOW
0e30MacHOCTM BpeMsi OCYLLECTBIIEHUS MyCKOHanagoyHbiX paboT nepen BBOAOM B
aKkcnnyaTaumio  XonogunbHO-BEHTUNSAUMOHHON TEXHUKM U CUCTEM KOHAMLMOHMPOBaHUS
BO34yxa M CUCTeM aBToOMaTm3auuu;

Y 4.6.05 wncnonb3oBaTb HeOOXOAUMbIA MHCTPYMEHT W npucnocobrneHvss ans
BbIMNOSMIHEHUS MYyCKOHaNago4HblXx paboT nepen BBOAOM B 3KCMsyaTauuio yCTaHOBOK U
aBTOMaTM3auumn XONOAUNBbHO-BEHTUNSLUOHHON TEXHUKM U CUCTEM KOHAWLMOHMPOBAHUS
BO34yXa;

Y 46.06 nporpammuMpoBatb  CUCTEMbl  aBTOMaTM3auMM  XONOOUSbHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OyXa;

Y 4.7.01 opraHn3oBbIiBaTb M OCYLLECTBIATL MEPOMNPUATUA MO OXpaHe Tpyda npwu
npoBefeHMM MPOLIECCOB MO MOHTaXy, MycKoHanagke, TEeXHUYEeCKOW aKchnyaTtauum u
PEMOHTY XONOANbHO-BEHTUIALMOHHON TEXHUKN N CUCTEM KOHAULMOHUPOBAHNS.

3HaHUsaMU:

3 4.1.01 yCcTpOMUCTBO XONOAWUNBbHO-BEHTUMNALMOHHOM TEXHWUKM W  CUCTEM
KOHONLUNOHNPOBaHMS BO34yXa;

3 4.1.02 npuvHUMN LENCTBUS XOSNOAUNbHO-BEHTUMNALMOHHON TEXHUKM U CUCTEM
KOHONUNOHNPOBaHWSA BO34yXa;

3 4.1.03 cBowcTBa XlagareHToB, Xf1aAoHOCUTENE U CMa304HbIX Macern;

3 4.1.04 npaBuna TEXHUYECKOM IKCnnyaTaumm XONoAuNbHO-BEHTUMSLIMOHHON
TEXHUKM U CUCTEM KOHOULMOHUPOBAHMS BO34yXa;

3 4.1.05 pokyMeHTauuss no TEXHMYECKOW  3Kcnnyatauum  XOonoausibHO-
BEHTUNALNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUSA BO34yXa;

3 4.1.06 npaBuna TexHWKM 6e3onacHOCTM M NoxapHon GesonacHoOCTU, cpeacTBa
MHOVBUOYanbHOW 3allnThbl;

3 4.2.01 npaBuna TexXHUKN 6€30MacHOCTM 1 NOXapHON 6e30MacHOCTK;

3 4.2.02 npn3Hakn HopManbHOW paboTbl XONOAUNBbHO-BEHTUNSALUMOHHON TEXHUKA U
CUCTEM KOHONLMNOHUPOBAHWS BO34yXa;

3 4.2.03 puarHocTuyeckne napameTpbl paboTbl XONOAMNBHO-BEHTUNSALMNOHHON
TEXHUKN U CUCTEM KOHONLMOHMPOBAaHUS BO3yXa;
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3 4.2.04 oCHOBHble MeTOAbl AWAarHOCTUPOBaAHUSA U KOHTPOSIS TEeXHUYeCKOro
COCTOSIHUSI  XONOAUNBbHO-BEHTUNALUMOHHON TEXHUKM W CUCTEM  KOHAWLMOHMPOBAHUS
BO34yXa;

3 4.2.05 npusHakn HencnpasHoW paboTbl XONOAUNBHO-BEHTUMNSLMOHHON TEXHUKU U
CUCTEM KOHOULMOHNPOBAHNA BO3AyXa;

3 4.2.06 mepbl ANga yCcTpaHeHust 1 npegynpexaeHna oTkasoB 1 aBapun npu pabote
XOSTIOANSNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHUPOBAHNA BO3AYXa;

3 4.3.01 pexumbl paboTbl XONOAUSIbHO-BEHTUNSALMOHHOM TEXHUKM W CUCTEM
KOHOMLUMOHMPOBAHUSA BO34yxa B IKCMfyaTaumio XOnogunbHbIX YCTAHOBOK M UX CUCTEM
aBTOMaTM3auuu;

3 4.3.02 TemnepaTypHble pexumMbl paboTbl XONOANSTbHO-BEHTUNALMOHHON TEXHUKU
N CUCTEM KOHOULMOHMPOBAHUS BO3AYXa;

3 4401 oTKasbl  XONOAUSIbHO-BEHTUNSALUMOHHOM  TEXHUKA U CUCTEM
KOHOMLMOHMPOBAHUSA BO34yXa U CUCTEM aBTOMaTM3aunu;

3 4.4.02 wmeTogbl NPOrHO3MPOBaHMS OTKa3oB B paboTe  XOnogunbHO-
BEHTUNALUMOHHOM TEXHUKM W CUCTEM KOHOMLUMOHMPOBaAHMS BO3dyXa W cuUcTeM
aBTOMaTU3auuu;

3 4.4.03 meToabl oOOHapyxeHuUsi OedeKToB aeTaneh W y3noB XONOLWMbHO-
BEHTUNALUNOHHON TEXHUKN U CUCTEM KOHANLMOHNPOBAHUS BO34yXa;

3 4.4.04 BuMObl N TEXHONOINMYECKME nMpOLEeCCbl PEMOHTa [AeTaneh W Yy3nos
XONOAUITbHO-BEHTUSALMOHHOW TEXHUKN U CUCTEM KOHAMUMOHMPOBAHWUSA BO34yXa U CUCTEM
aBTOMaTU3auuu;

3 4.4.05 oCHOBHblIE NYTU N CpPeAcTBa YBENMYEHUS CpoKa ChyXObl XONO4MMbHO-
BEHTUNALUMOHHOM TEXHUKM W CUCTEM  KOHOMUMOHWPOBaAHMS BO3dyXa W cCUCTEM
aBTOMaTU3auuu;

3 4.4.06 MHCTPYMEHTbI U NPUCNOCOBNEHNSA ANs BbIMNOMHEHNA PEMOHTA XONO4AWMBHO-
BEHTUNALUMOHHOM TEXHUKM U CUCTEM KOHOMUMOHMPOBAHMUS BO3dyXa W  CUCTEM
aBTOMaTU3auuu;

3 4.4.07 npaBuna TexHKM 6e30nacHOCTU 1 Noxapobe3onacHOCTM Npu NpoBeaeHUN
paboT N0 PEMOHTY XONOANINBbHO-BEHTUNALMOHHOM TEXHUKM N CUCTEM KOHONLVNOHNPOBAHMS

BO34yxa U CUCTEM aBToMaTU3aL MM,
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3 4.5.01 Buabl paboT npu nNOAroTOBKE K MOHTaXy YCTAHOBOK W CUCTEM
aBTOMaTM3auuM XONOAUNBHO-BEHTUNALNOHHON TEXHWKM U CUCTEM KOHAWLMOHMPOBAHUS
BO34yXa;

3 4.5.02 TpeboBaHusa npaBusl TEXHUKM ©E30NacHOCTU U noxapHon 6e3onacHoCTU
BpeMsi OCYyLleCTBNEeHUs paboT Mo MNOArOTOBKE K MOHTaXy YCTAaHOBOK WM CUCTEM
aBTOMaTM3auun XONOAUNBHO-BEHTUNALNOHHON TEXHUKM U CUCTEM KOHAULMOHMPOBAHUS
BO34yXa;

3 4.5.03 Bumagbl paboT NO MOHTaXy YCTAHOBOK M CUCTEM aBTOMaTM3auum
XOSTOANSNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOAULMOHMPOBAHNA BO3AYXa;

3 4.5.04 TpeboBaHus npaBusl TEXHUKM OE30NacHOCTU U noXxapHon 6e3onacHoCTU
BpeMsi OcCyLlecTBfieHUss paboT MO MOHTaXy YCTAaHOBOK W CUCTEM aBToMaTusauuu
XOSTIOANNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHOULMOHMPOBAHNA BO3AYXa;

3 4.5.05 nopsgok MOHTaXa YCTaHOBOK M CUCTEM aBTOMaTU3auMuM XONOAWUSTbHO-
BEHTUNSLMOHHON TEXHUKM U CUCTEM KOHOMLMOHUPOBAHUS BO3OyXa;

3 4.6.01 nyckoHanagoyHble paboTbl Nnepea BBOAOM B JKCMsyaTauuio YCTAaHOBOK U
cUCTEM  aBTOMaTM3auUM  XONOAUNBbHO-BEHTUNSALUMOHHOW  TEXHUKK n  cuctem
KOHOMLMOHUPOBAHUSA BO3ayXa;

3 4.6.02 nopsgok BbINOMHEHUS MyCKOHanNadovHblX paboT nepes BBOAOM B
aKkcnnyaTaumMio yCTaHOBOK M CUCTEM aBTOMaTU3aUMM  XONOAWUSTbHO-BEHTUNALMOHHOWN
TEXHUKN U CUCTEM KOHANLMOHMPOBAHMWS BO34yXa;

3 4.6.03 KOHCTPYKUMS MU NPUHLMN OENCTBUS YCTPOMUCTB U CPeacTB aBTOMaTM3aumnm
XOSTI0ANNBbHO-BEHTUNSALMOHHON TEXHUKN U CUCTEM KOHANLMOHMPOBAHNSA BO3AYXa;

3 4.6.04 HacTpoeuyHble napameTpbl YCTPOMCTB W CPeacTB aBToOMaTuU3auum
YCT@HOBOK M XONOAUNbHO-BEHTUMSALUMOHHON TEXHUKM WU CUCTEM KOHAMLMOHMPOBAHUS
BO34YyXa;

3 4.6.05 npaBuna TexHUKM ©Oe3omacHOCTM W noxapHom ©6e3onacHoCTM npwu
BbIMNOSIHEHUM MYCKOHaNagouHbIX paboT nepen BBOAOM B SKCNSyaTaLluio YyCTAaHOBOK CUCTEM
aBTOMaTU3auuM XONOAUNbHO-BEHTUNSALMOHHON TEXHUKM U CUCTEM KOHAWLMOHMPOBAHUS
BO34yXa;

3 4.6.06 anroputmbl paboTbl CUCTEMbI YNpaBfEeHUs, aBapUMHOW 3alnTbl U
perynupoBaHus napameTpoB  XONOAUITbHO-BEHTUNALMOHHON  TEXHUKA U CUCTEM

KOHAMLMOHNPOBAHNS BO3ayXa;
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3 4.6.07 nopAaaoKk nporpaMmmmpoBaHnAa CUCTEM aBTOMaTU3auuUn XOJ104UJTbHO-

BEHTUNSALMOHHON TEXHUKN N CUCTEM KOHONLUMNOHUNPOBaHUA BO3OYX;

3 4.7.01 meponpuaTUSA Mo oxpaHe Tpyaa Npu NpoBedeHUN NpoLeccoB MO MOHTaxXYy,

nyCKOHanagke, TEXHUYECKOW aKcnnyataunmnm N pPeEMOHTY X0N04MNbHO-BEHTUNSILMOHHOMN

TEXHUKN U CUCTEM KOHONLUMOHNPOBAHUA.

BbinonHeHne 3agaHun Ha NPaKTU4YEeCKNX 3aHATUAX CI'IOCO6CTByeT (bOpMI/IpOBaHI/I}O

y obyvarowmxca npogeccnoHasnbHbIX KOMAETEHLUN:

Kop HaumeHoBaHue pe3ynbTaTta o6y4eHUs

TK 4.1. OpraHu3oBbIBaTb M OCYLLECTBATL TEXHUYECKYIO 3KCMfyaTaumilo XOnoaunbHO-BEHTUNSLMOHHOW
TEXHUKM M CUCTEM KOHOULUMOHUPOBAHWS BO34yXa.

T1K 4.2. MpoBoANTbL AMarHocTuKy, OOHapyXmBaTb HEUCNPaBHYI PaboTy XONoAWNbHO-BEHTUNALMOHHON
TEXHUKA U CUCTEM KOHOMLMOHMPOBAHUS BO34yxa, NPUHMMATbL Mepbl ONA  YCTpPaHeHus U
npeaynpexaeH1s oTKasoB 1 aBapui.

T1K 4.3. BbINONHATL KOHTPOMb, aHanM3 1 ONTUMU3ALNI0 PEXUMOB PaboTbl XONOAUNbHO-BEHTUSILIMOHHOWN
TEXHUKM M CUCTEM KOHOULUMOHUPOBaHWS BO34yXa.

TK 4.4. BbinonHate paboTbl MO PEeMOHTY  XONOAWNbHO-BEHTUNALMOHHOW  TEXHWKW U CUCTEM
KOHOMLMOHMPOBaHWNS BO3ayxa.

T1K 4.5. [MpoBOAMTL NOArOTOBKY, OPraHM30BbiBaTb W OCYLIECTBNATb MOHTaX YCTAHOBOK W CUCTEM
aBTOMaTU3aLMN XONOAUNBHO-BEHTUNALMOHHON TEXHUKU M CUCTEM KOHAULIMOHUPOBAHMS BO34yXa.

T1K 4.6. BbinonHaTb  MyckOHanagkKy  XOMOAWMbHbBIX — YCTAaHOBOK UM MPOrpaMMMpOBaHUE  CUCTEM
aBTOMaTn3auum XoNnoaunbHO-BEHTUNSALMOHHON TEXHWUKN U CUCTEM KOHAMLIMOHMPOBAHUS BO3AyXa

TIK 4.7. OpraHun3oBbiBaTh M OCYLLECTBIMATL MEPOMNPUATUSA MO OXpaHe Tpyaa Mnpu NpoBe4EeHUM MpPOLLEeCcCcoB
MO MOHTaxy, MycKOHanagke, TexHWYEeCKOM aKcnnyataumm W PEeMOHTY  XOnoAWnbHO-
BEHTUIIALIMOHHOM TEXHUKM U CUCTEM KOHAMLMOHMPOBaHWSA BO3AyXa

B pesynbTaTte BbINOMHEHUS NPAKTUYECKUX 3aHATUIA Y 0ByyvatoLwmxcs opMmpyoTcs

cneagywwme NMMYHOCTHbIE pe3yNibTaThbl:

Koo

HaumeHogaHue NUYHOCMHbIX Pe3ylbmamos

ne 3

Cobntogatowmmn HOPMBb! npasonopsaka, cnegyowmnm naeanam
rpaxgaHckoro obuwiectBa, obecneyeHus 6e3onacHocTW, npaB M cBobopn
rpaxgaH  Poccun.  JlosinbHbIM K yCTaHOBKaM U MNPOSABIIEHNAM
npegcrasuTenemn cyokynbTyp, OTNNYAOLWNIN UX OT FPYNN ¢ AECTPYKTUBHBIM U
JEBNAHTHbIM noBeaeHneM. [eMOoHCTpUupyoLwmnn HenpuaTue n
npegynpexgarLLnin coumnanbHO onacHoe NOBEAEHNE OKPYKaOLLNX

ne 13

[oTOBBIN COOTBETCTBOBATL OXWAaHuaMm paboTtogaTtenen: akTUBHbLIN,
NPOEKTHO-MbICIALLMNA, 3P EKTUBHO B3aMMOLENCTBYHOLLNI "
COTPYAHNYAIOLLNI C KONNEKTUBOM, OCO3HaHHO BbIMOJTHAOLLMN
npodeccuoHanbHble  TpeboBaHMsl,  OTBETCTBEHHbLIA,  MYHKTyarbHbIN,
OVNCUMNIIMHUPOBAHHbIN, Tpyaonobusbin, KPUTHUYECKU MbICISALLNNA,
OEMOHCTPUPYHOLLNN NPOCECCUOHANBbHYH0 XXU3HECTOMKOCTb

neP 16

OpueHTUpYOLWNNCA B M3MEHSIIOLLIEMCS pbiHKE TpyAda, rMbKo pearmpyrouni
Ha nosiBfieHNWe HOBbIX (POPM TPYLOBOW AEATENIbHOCTU, FOTOBbIA K UX
0OCBOEHMO, usberawowmn 6e3paboTmubl, MOTUBMPOBAHHBLIA K OCBOEHUIO
YHKUMOHANbLHO OGnM3kMX BMOOB NPOdECCUOHANBHON OEATENbHOCTH,
nmerwmx obwme obbekTbl (ycnosus, uenu) Tpyaa, NnMbo MHbIE CXOXue
XapaKkTepUCTUKN

ne 17

CopencTByomMA NogAEPXKaHUIO MPecTuxka cBoen npodeccun, oTpacnm u
obpa3oBaTenbHOM OpraHn3auuu.
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ne 18

anHMMaIOU.lMVI uenn n 3agayun Hay4YHO-TEXHOJTIOM’M4YEeCKOoro,
9KOHOMMYECKOIO, VIH(bOpMaLl,VIOHHOFO M COUUOKYINbTYPHOIro pa3BUTUA
Poccun, rotoBbin p860TaTb Ha UX OOCTUXEHNE.

ne 21

CamocToaTenbHbI N OTBETCTBEHHbIA B MNPUHATUX pPELUeHUA BO BCEX
chepax cBoen [OeATENbHOCTWU, FOTOBbIA K WCMOSTHEHUIO pa3HOObpasHbIX
coumanbHbiX  ponen, BocTpeboBaHHbIX Ou3Hecom, obwecTtBOM W
rocygapCcTBoMm

ne 23

Ob6ecneunBaTtb 6GesonacHble YycnosBus Tpyaa B nNpodeccnoHanbHON
OEeATEeNbHOCTH

ne 26

OPPEKTUBHO  B3aMMOLENCTBYHOLWMIA  C  KOnferamu,  PYKOBOACTBOM,
KNUeHTamu, peanuayrowmi TakTUKy COTpyaHUYECTBa B KOMaHae

ne 28

[o6pOCOBECTHbIN, COOTBETCTBYIOLIMA BbICOKMM CTaHgapTam OWM3HEC-3TUKM
M CNOCOOCTBYIOLIMA pa3peLleHnto  SABHbIX W CKPbITbIX  KOHSIMKTOB
WHTEPECOB, BO3HMKAKOLMX B pe3ynbTarte B3aUMHOIMO BAUSIHUS FIMYHON U
npodeccnoHanbHon AestenbHocTn. Oco3HaloWwmMin OTBETCTBEHHOCTb 3a
nogaepxaHme MopasbHO-NCUXONOrMYecKoro KnmmaTta B KONfeKTMBe

ne 29

BoBneyeHHbIn, CcnocoobCcTBYHOLLMIA NPOABMXEHUIO MONoOXUTEeNbHON
penyTaumn opraHmsaumm

ne 30

CnocobHbIn Npeobpas3oBbIBaTh U OLEHNBATL MHOPMALIMIO B COOTBETCTBUM
C NpodeccroHanbHbIMM HOPMaMmM U LIEHHOCTAMM

ne 31

OpraHnsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMpPaTh TUMOBLIE METOAbI
N cnocodbl BbLINOMHEHUST NPOdECCUOHanbHbIX 3agay, oOueHuBaTb UX
3 PEKTUBHOCTL U KA4YECTBO.

ne 32

OcywecTBnATb NOUCK U UCMONb30BaHME MHGOpMaLmn, Heobxoaumon Ans
adeKkTMBHOIO BbIMOSTHEHUS npodecCcUoHanbHbIX 3ajau,
NpodeCcCUoHanbLHOro N NMIMYHOCTHOIO Pa3BUTUS.

lMepen npoBeaeHMEM NPaKTUYECKUX 3aHATUIN oby4atowmecs 0b6a3aHbl npopadboTaTb
COOTBETCTBYHOLMIA MaTepunan, ysaCHUTb Lefb 3aHATUS, 03HaKOMUTLCS C COAEPXXaHMEM U

nocrnegoBaTesibHOCTbIO €ro npoBeaeHund, a rnpenogaBartesib NMPoBEPUTb UX 3HAHUA U

FOTOBHOCTb K BbINOJIHEHNIO 3aaHUA.

MNocne kaxpgoro NPakTU4eCKOro 3aHATUA NPOBOOUTCA 3alluTa, KakK npaBuiio, Ha

crneayoLleM npakTUYeckoMm 3aHATMK nepepn BbIMONHEHNEM nocneayowen paboTbl U Ha

ypOKe nepeg uly4yeHvnem crieqyroLlen TeMbl.

Ha 3awmnte obyyarowmncs OormkeH 3HaTb TEOPUO MO AAHHOW TeMe, MOSICHUTb, Kak

BbIMNMOJTHANACb pa60Ta B COOTBETCTBUMN C OCHOBHbIMU Tpe6OBaHVIF|MI/I K 3HaHNAM "

YMEHMSIM NO JaHHOW Teme paboyer nporpamMmmbi.
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lNMepeyeHb NPaKTUYECKMUX 3aHATUN

Ne n/n HanmeHoBaHMe NpaKkTU4eCcKOro 3aHATUA Konseo
YyacoB

1 MoHTaX CNNNT-CUCTEMbI KOHOVMLIMOHNPOBAHUA BO3AyXa. 10

2 MoHTax BO34yXOBOAOB U BEHTUISATOPOB.

3 McnbiTaHMe Ha NPOYHOCTb U repMEeTUYHOCTb CUCTEMBI XNafareHTa cyaoBbIX CUCTEM
KOHANUMOHNPOBAHNA U BEHTUNALMM BO3ayXa.

4 McnbiTaHMe noa  BakyyMOM — CUCTEMbl  XfagareHTa  CyAoOBbIX — CUCTEM 6
KOHANUMOHNPOBAHNA U BEHTUNALMM BO3ayXa.
BbinonHeHWe 3anpaBkuM XxflagareHTOM CyAOBbIX CUCTEM KOHAWUMOHWMPOBAHUA W
BEHTMNAUMM BO3ayXa.
BbinonHeHe nepBoHavyansHON 3anpaBky CUCTEMbl CMAa304HbIM MacioM.
BbinonHeHne npobHoM paboTbl CygoBbIX CUCTEM  KOHOWUMOHMPOBAHWUST U
BEHTMNAUMM BO3yXa.

8 M3mepeHune 7 KOHTPOSb napameTpoB paboThbl CyL0BbIX cuctem >
KOHANUMOHNPOBAHNA U BEHTUNALMM BO3ayXa.

9 Mopbop, HacTporika MexaHudeckoro TPB M 3neKTPOHHOro pacLuMpUTENbHOro 6
BEHTMNA AN CYO0BbIX CUCTEM KOHOVMLMOHNPOBAHUSA M BEHTUNALUN BO3AYyXa.

10 Skcnnyatauus cuctemMm ynpasrieHust CYAOBbIX CUCTEM KOHAMUMOHMPOBAHUA W 8
BEHTMNAUMM BO3ayXa.

11 TeXHI/I"IeCKOG MNCnonb3oBaHUeE U O6CJ'Iy)KI/IBaHI/Ie Cy,EI,OBbIX cuctem KOH,EI,VILLVIOHVIpOBaHVIFI n 8
BEHTUNALUN BO3}J,yX8.

12 PGMOHT BO3}J,yXOBO}J,OB, BeHTI/IJ'IﬂTOpOB n HacocoB Cy,L'J,OBbIX cuctem KOH,CI,I/ILLI/IOHI/IpOBaHI/IH n 6
BEHTUNALUN Boanyxa

13 OnpegeneHme I'IpI/ILII/IH HeMCI'IpaBHOIh pa6OTbI XonoaunnbHbIX yCTaHOBOK Cy,EI,OBbIX cucrtem 6
KOHOMLIMOHNPOBAHNA N BEHTUINALNK BO34yXa U UX YCTpaHEeHKe.

Utoro 80
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npaKTMHECKOE 3aHATHe N21 MoHTax cnnuT-cucrtemMbol KOHOAUMLUMNOHUPOBAaHUA BOo3ayxXa

LUenb 3aHATUA:

- 3aKpenuTb 3HaHWA MO KOHCTPYKUMM M MNPUHLMNY AENCTBUSA CNANT-CUCTEMDI
KOHONLMNOHNPOBAHMSA BO34yXa;

- NnonyyYnTb  MNPaKTUYEeCKMe  HaBblKM MO  MOHTaXy  CAAUT-CUCTEMbI

KOHOULUNOHNPOBaAHNA BO3yXa.

Ucnonb3oeaHHbie ucmoyHuku: [1], [6], [8].

@opmupyembie rnpogheccuoHasrbHble komrnemeHyuu: K 4.5, K 4.7.

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

Teopemuyeckas 4yacmsb:

YcTaHOBKa ChMAUT-CUCTEMbI — [OOBOSIbHO  CIIOXHbIN  npouecc, TpebyoLwwmi
CONMAHbLIN HaAbop WHCTPYMEHTOB, OMNpedeneHHble HaBblkM, B T.4. npu pabote c
3NEKTPUKOMN.

BHyTpeHHUN 6Gnok Hy>XHO pacnonaratb Takum obpasom, 4yTobbl oH HE Haxoawuncs
NpPSMO HaNpPOTMB MeCT, rae noan GbiBaldT Hanbonee 4acTo: chanbHble MecTa, OUBaHbI,
obefeHHble cCTONbl, pabovee MecTo. XONogHbIM BO3AYX W3 BHYTPEHHero 6noka
KOHOMUMOHEPA BbLIXOOUT MpPsIMO (HanpaBfieHMEe MOXHO HEMHOro perynmposatb MO
rOpU3oHTanNM WNnU BePTUKaNM C MOMOLLbIO YNpaBfiiEMbIX Xano3n KOHAMLUWOHepa) W
Henb3s gonyckaTb ero nonagaHus Ha Bac.

B cnanbHe XenaTtenbHO YyCTaHaBNuBaTb BHYTPEHHUA OMOK Ha MakCUMarnbHO
yOaneHHOM pacCTOSIHUM OT KpoBaTW, HO, ecnn KoMHata Hebonbluasi, TO ONTUMarbHbIN
BapuaHT — HaA M3rofloBbeM, Torga MNOTOK Bo3gyxa OyaeT nonagaTtb TOMbKO Ha HOrU
CAWMX Nogen, KoTopble 00bIYHO 3aKpbIThl OAEANIOM.

CoBpeMeHHble BHeELIHME OMoKM ChNUT-CUCTEM WMEIT  crneaylowue TUMNoBbIe
BapuaHTbl BbiBoAa Tpybok xnagareHTa (opeoHa) n apeHaxa. TpyOkm BHyTpeHHero 6roka
00Obl4HO pacnonoxeHbl crpaBa (ecn CMOTPETb C NULUEBOW CTOPOHbI), U ANSl HYXXHOro
HanpaBfeHMUs1 MX MOXHO akKypaTHO BbirMbaTtb. HekoTopble MoAenu KOHOWULMOHEPOB

UMEKT BO3MOXHOCTb MEepPecTaHOBKW OPEeHaXHOW TPYOKM C MpaBOW CTOPOHbI Ha IEBYHO

(pnc. 1).
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TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

JApeHarkHbIW WwnaHr L peHa)kHbIN WnaHr

Cnpag?

C3agu cnesa

Puc.1 BeiBog Tpybok n kabenen BHyTpeHHero 6roka

BbicoTa ycTaHOBKM BHyTpeHHero 65ioka AofhkHa cocTaBnATb He MeHee 1.8 M oT
YPOBHS Nosia, a OT CTEH M NOTOSIKa pacCTOsSHNE JOMKHO ObiTb He MeHbLle 50 MM. [pryem,
YyeM MOLLHee cnnuT-cuctemMa, Tem bornblue TpebyeTca paccTodAHWe OT CTeH (Hanpumep,
ansa koHamuunoHepos ¢ BTU18000 pekomeHayemas BbicoTa 2.3 M @ pacCTOsHUE OT CTEH —
He meHee 15 cm) (puc. 2).

15 cm unum bonee

1

15 cm unm bonee
15 cm unu bonee

Il

2.3 m unu bonee

Puc. 2 PekoMeHOyeMble MOHTaXHble PacCTOSAHUS
Heobxoaumo ob6patuTb BHMMaHME Ha 0TBO KOHAEHCATa, KOTOpbI obpasyeTcsa npu
oxnaxgeHun BoO3gyxa Ha ucnaputene BHyTpeHHero 6noka. bonbwum nnocom byner
BapuaHT, Korga KoHAeHcaT OTBOOMTCS B KaHanuMsauumio MM BOAOCTOMYHYK TpyOy, a He
KanaeT Ha MNOAOKOHHUKM coceden CHU3Y, 3abpbl3rMBas UX OKHA, a Takke Ha ronoBbl

NPOXOAALMX BHMU3Y Niofeil. [Ons paGoTbl gpeHaxa TpebyeTcs obecneuyntb camoTek
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KOHOEHCaTa 3a CYEeT yrna HaknoHa ApeHaxHon Tpybku. Ecnn obecneunTtb 3TO, NO KakNM-
TO MpPUYUHAM, HEBO3MOXHO W OpeHaHyl Tpybky Tpebyetca npoBeCTU ropu3oHTasibHO
uUnu, Hanpumep, NO NOTOSIKY, TO NPUAETCHA AOMOMHUTENBbHO YCTaHaBnMBaTb APEHAXHYHO
nomny (KOHOEHCaATHbIN Hacoc), obecneynBaloLyld MNPUHYAUTENbHOE OTKauyMBaHUeE
HaKOMUBLLIENCS XNOKOCTM.

Mpwn ycTaHoBKe BHeLLHero 6noka Takke Tpebyetca cobnogeHne onpeaeneHHbIX
npaewn. Henb3sa yctaHaBnmBaTb B MecTtax 6€3 BO3MOXHOCTU OTBOAA TENSOro Bo3ayxa
crnepegu 1 ero NOCTynneHnsa c3agm n cboky yctponctea. TpebyeTca obecneveHne
XOpOLLEN LMPKYNALMM U BEHTUNALNN.

B cBSA3M ¢ TeM, 4TO HapyXHbI BNOK ABNAETCA 4OCTAaTOYHO TAXKENbIM, KPOHLITENHbI
Ha KOTOpble OH yCTaHaBMBAETCS, KPENEX U OCHOBAHWE OOIMKHbI ObITb NPOYHLIMU U
BblaepxmBaTtb Bec 6roka. He pekomeHayeTcs ycTaHaBnmMBaTh €ro Ha MeTannmyeckme
orpaxxgeHust n3-3a BO3MOXXHOW CUNbHOM BUBpaLMmM KOHCTPYKLUMN.

XenatenbHo ycTaHaBnuBaTb ONOK B MecCTax, rae OH 3aluuieH OT MOCTOSIHHOMO
BO3OENCTBUSA COSMHEYHbIX ny4eh W ocagkoB. Hag 6rokoM  MOXHO — YCTaHOBUTb
OOMOSNHUTENbHLIM HaBEC-KO3bIPEK OT 0CagkoB, a B MecTaxX C CWMbHbIM BETPOM —
3alWMTHbINA 3KPaH.

He HyxXHO pacnonaraTb ero B TOM MecCTe, rae npsiMo 3a CTEHOM HaxoamTcs paboyee
N1 cnanbHOEe MEeCTO, TaK Kak BHELLUHWI BTOK, 0COOEHHO MOLLHbIA U HE OCHALLEHHbIN

NHBEPTOPOM, MOXET OLLYTUMO LIYMETb AaXe Yepe3 CTEHY.

UcxoaHble maTepuanbl U AaHHbIE:

- MHCTpyMeHT ons MOHTaxa;

- CnnuT-cuctema KOHAULMOHNPOBaHUS BO3ayXa.

CopepxaHue 1 NopsaAoOK BbINONTHEHUA paboThl:

1. 3yunTb TEOpPETUYECKYIO YacTb paboThbl.

2. [pomn3BecTn Ha CTeHOe MOHTaX CMAUT-CUCTEMbI KOHOULMOHUPOBAHNS BO3adyXa B
crnegyroweM nopsigke:

- NOArOoTOBMUTb BbIBOAbI 4S9 MOHTa)xa B yAOOHOM HarnpasreHuu;

- 3aKpenuTb BHYTPEHHUIN BOK Ha CTeHae;

- OTMEpPUTb M OTpe3aTb HeOBXO0ANMMOro guameTpa MegHble TPYOKu;

- NPOM3BECTM pa3BarnbLOBKY MeAHbIX TPYDOOK;

- CMOHTMpOBaTb TPYOKM M COEAMHUTbL NOCPEACTBOM HUX BHYTPEHHUNA U BHELLUHWM

©noKn cnAnT-CUCTEMBI KOHOMUMOHNPOBaAHNA BO3ayXa,
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- CMOHTMNpPOBAaTb 3J1IEKTPpUN4YEeCKne kabenu;
- BbIBECTU ApEeHaX.

3. CoenaTb 9CKM3 CNANT-CUCTEMBI KOHOMUMOHMPOBaAHNA BO3ayXa.

CopepxaHue otyeTa:

- HAaMMeHOBaHMe NPaKTUYECKOro 3aHATUS;

- LUenb 3aHATUA U popMUpyeMbl KOMMNETEHLMN;

- TeopeTnyeckas 4acTb;

- OTYET O BbIMOSIHEHUMN BCEX 3TAMOB MPAKTUYECKOro 3aHATUS;
- 3CKM3 CNMNT-CUCTEMbI KOHAULIMOHMPOBAHUSA BO34yXa.

- OTBeTHI Ha BOMpPOCHI AnA CaMOrNpoBEpPKN.

Bonpochbl gnsi camonpoBepKu:

1. VI3 KaKMX OCHOBHbIX 3NIEMEHTOB COCTOUT CMMUT-CUCTEMAa KOHAMLIMOHMPOBAHWS
BO3ayXa.

2. Yto BXOAMT B COCTaB  XONOAWMNbHOW  YCTAHOBKW  CMMUT-CUCTEMBI

KOHAMLMOHUPOBaHNS BO3ayXa?

MpakTuyeckoe 3aHATME N22 MoHTaX BO3QyXOBOAOB U BEHTUNSATOPOB

Lenb 3aHamus:
- NONYYUTb HaBbIKM paboTbl CO CNPaBOYHOM N y4eBHOM NuTepaTypon;

- Np1obpecTn NpakTUYecKMe HaBblkM MO MOHTaXy BO34yXOBOAOB U BEHTUIATOPOB;

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

@opmupyemsbie rpogheccuoHarsrbHble komrnemeHyuu: MK 4.5, TIK 4.7.

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

Teopemuyeckas Yacmb:

BosgyxoBoabl CUCTEM KOHOMLMOHUPOBAHUS M BEHTUNAUMM Manonm Wn cpegHen
MOLLLHOCTU OObIYHO KPEenaTcsi Ha MOTOSIKE U MNPUKPbIBAOTCA MNOLBECHBbIM MOTOSKOM.
CyLiecTtByeT HECKONbKO OCHOBHbIX TUMNOB BO34YXOBOOB:

- JKEeCTKMe BO34yXOBOAbl, W3rOTOBMEHHbIE W3 OUMHKOBAHHOIO CTasflbHOro JMCTa,
CTEKSTOBOJSIOKHA UMN CII0EB antOMUHUSA C nsonaumen. Yawe Bcero NpUMEHSAOT CTalnbHble
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OUMHKOBaHHblE BO34YyXOBOAbI, MMeEWWe Manble noTepu OaBfieHUA Ha TPeHue W
3aHMMaloLme mano mMecTa.
- rmbkne BO3gyxoBOAbl, WCMOfb3yemMble OObIMHO [ONA COEAUHEHUS 3fEeMEHTOB
BO3QyXOBOAOB WNW pacnpegenutenen Bo3gyxa, pPacnofioXeHHbIX Ha noTtosnke. Kpome
TOro, C TMOMOLB TUMOKMX KPYrMblX BO34yXOBOAOB (QaHKOWMbI  MOAKMHOYaKT K
BEHTUNSALMOHHOMN CETW.

Utobbl npaBuibHO YCTAHOBUTb CUCTEMY BO34YXOBOAOB, HYXHO npogenatb
HEeCKOSbKO 3Tanos paboThl:
1. Paccuutatb ANWHLI U Beca Y4aCTKOB BO34yXOBOAOB A1 BEPHOro pasMeLleHus
KpenneHun.
2. BeibpaTb cuctemy nogcoeanHeHns y4acTkoB BO34yXOBOAOB.
3. CMOHTUpOBaTb CUCTEMY BO34yXOBOA0B, COBN0Aasa BCe YyCOBUS NpoekKTa.
4. MNogkntoynTb rMaBHbIN BO34YXOBOA K BEHTUIATOPY
5. MNMpukpenuTb BO30YyX0BOAbLI K NOABECHOMY MOTOJIKY.
6. MpucoeanHnTs  BO3gyxopacnpeneniMrenbHble  3fieMeHTbl B NOMELLEHUsIX,
obcnyXnBaeMbIX CUCTEMOW KOHANLMOHMPOBAHUS U BEHTUNALUMN.

Tabnuubl HWXKe codepXaT HYXHYH TOMWWMHY W yAEeNbHbIM BEeC NMCTa, a Takke
paccToAHME MexXxay KpenseHnAMU N pasHbiX TUNOB BO34YyXOBOAOB B 3aBUCUMOCTU OT
pa3mepoB BO34yXOBOOB.

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

MogcoeauHenne Bo3gyxoBogoB 1. CoeguHeHue ABYX CeKUUK MeTanmmnyecKkmnx

Bo3ayxoBoga CylUecTByeT HECKONbKO TUMOB COEAMHEHUS CeKLUA MeTannmyeckmx

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BrAP® ®Ir'60Y BO «KI'TY»

MO- MM.04 BEOEHVE NPOLIECCOB MO MOHTAXY, MYCKOHANALKE,
15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 18/69
TEXHUKN 1 CUCTEM KOHOMLIMOHNPOBAHUA BO3OYXA

BO34yxoBoAoB. Koraa wmmerowleecs NpOCTPaHCTBO OrpaHM4YeHo, fnyylle MChnonb3oBaThb
NAOCKNe CoeaAMHEHNS C MMHUMAaIbHOW BbICOTON BbICTYNA.

B nocnegHee Bpemsa nonyyun LKMPOKOE pacnpocTpaHeHue cnocob KpenneHus
CeKUMA  MNPsIMOYrofibHbIX  BO34yXOBOAOB  Mpu  nomowwm  donaHues.  PnaHubl
N3roTaBfMBalOTCA UX LUMHOPENKM OBYX Tunopasmepos wupuHon 20 n 30 mm. B kaxabin
yron cpnaHua BCTaBnseTcs Yronok )ectkoctn. Coopka oTaeNbHbIX CEKLUUN BO34YXOBOAOB,
BKMtoYas pacoHHble 3MEMEHTbI, BbINOMHAETCA NYTEM CTsDKKM OGONTOBBIM COEANHEHUEM
yepes Yrosiku xecTtkocTtu. lNepepn cbopkon cekumnn mexgy cobon HeobxoanmMo coeanHeHmne
YNNOTHUTb.  YNNAOTHEHME  BbINOSIHAETCA MNOCPEACTBOM  HaKMenku  cneumnanbHoro
BCMEHEHHOro YNMOTHEHUS N3 CUMMKOHA, PE3NHOBOrO LWHYpa AMamMeTpom 6- 8 MM mnm ¢
NPUMEHEHNEM XKNOKOTO CUIIMKOHOBOIO repmeTuka. [JaHHble YnnoTHEHUs YMECTHbI B TOM
crnydvae, Koraa K BO34QyXOBOAY He NMPUMEHST TpeboBaHus no orHectomkoctu. Ecnu no
noxapHoiM  TpeboBaHWSM  BO3QyXOBOA4 [OOMKEH WMETb  OnpefenéHHbin  Kracc
OFHEeCTOMKOCTM, TO B Ka4eCTBe YNOTHSAOLWEro Matepmana NpMMeHsitoT acbecToBbIl LLHYP,
unn acbokapToH. Ona Gonee repmMeTUYHOro COEAUHEHUs OOMNOSNTHUTENbHO MPUMEHSOT
CKOBOYHbIN 3aXNM.

MoHTax KpyribiX METAJIJTMYECKNX BO3QYyX0BOO0B oes pPEe3NHOBOIO YNJIOTHEHUA.
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MO-
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MM.04 BEAEHWE NPOLIECCOB MO MOHTAXY, MYCKOHANALKE,
TEXHUYECKOW SKCITYATALUUN N PEMOHTY XOJTIOANNIbHO-BEHTUNALMOHHOM
TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

C. 19/69

[//]

1. Nopobpats
HeobxoaMMbie aeTanu.

2. Hanecty Ha kpam weiku
cdacorHOM geTanu unu
HUNNENA TOHKY (2MM)
NONOCKY repMeTuka.

3. Bcrasuts dacoHHy0
AeTan Wi HUNnenb B
npAMoi y4acTok. [pu 3tom

repMeTUK paBHoOMEepHO
pacnpeaenuTcs No Beei
NOBEPXHOCTU COBANHEHUS.

\

R
b

=

&

4. 3admKcuposaTh
' CTbIK CaMOpesamMu unu
. 3aknenkamu. (cm. Tabnuuy)

MoHTax KpyribiX METAJIJIMYECKNX BO3QYyX0BOOOB C PE3MHOBbLIM YIMJIOTHEHNEM

1. MNopobpate HeobxoguMbie
peranu.

3. Bcrasute dhacorHylo
peTans Wiu HUNnenb

B NPSAIMOM Y4aCTOK.
HeGonbuwoit nosopoT
AENaeT ycTaHoBKY NpoyHee.

4. 3admkcuposaTs

[ [z

LokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
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2. CoepuHuTb petanm.

CTbIK CaMope3amMu unu
3aknenkamu (cm. Tabnuuy).
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[na coeguHeHnn AByx
thacoHHbIX geTanen
McnonL3yeTca Mydra,

T
\_/

e —— Pacnpegenwre caMopess! MAW 3aKnenky pas-
pindiniy Konuuecrao HOMEPHO MO OKPYXHOCTH Tak, 4ToDbl pesvHoBLE
i 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.

Owamerp d,
MM

MoHTax rubknx Bo3gyxoBoaoB 6e3 Tensiomsonsumn.

[ns npaBUNbHOrO MOHTaXa rMOKMX BO34YyXOBOLAOB HEOOXOOUMO yuuUTbiBaTb ps
dakTopoB. Hwmke OyayT KpaTko onucaHbl 3TWM akTopbl U NPUBEOEHbI YEPTEXM,
UNACTPUPYOLLME NOPAOOK MOHTaXa BO34YXOBOOOB.Ka3aHUS MO MOHTaxy (obwme gons
BCEX TUNOB BO34YXOBOAOB).

1. YkasaHus no MoHTaxy BosgyxoBog [ormkeH ObiTb MOMHOCTLIO pacTsHyT. B
BO34QyXOBOAE, KOTOPbIN He Obll MOMHOCTBI pacTsHYT, BO3HMKAKT 6Gonbline notepu
AasrneHus. He ncnonb3ynte 6onblue BO34YXOBOAOB, YEM 3TO Heobxoammo. [nsa Kaxaoro
naTpybka ncnonbdymnte Bos3gyxosog gnuvHon 1-1,5 m. Ecnm Heobxoamma Gonbluas gnvHa
(Hanpumep, ONs akyCTUYECKMX BO34YyXOBOAOB), BO3AYXOBOA AOIMKEH ObiTb NpaBUIIbHO
3aKpensieH ¢ nomoulbo xomyTtoB. CobntoganTte OCTOPOXHOCTb, YTOObLI NPU MOHTaxe
4TOObLlI HE MOBPEANTb BO3L4YXOBOA (Hanpumep, yYuTbiBanWTEe OCBETUTENbHYIO apMaTtypy U
NOTOSIOYHbIE KOHCTPYKLNK).

IMpn NpoxoxaeHun 4Yepe3 CTEHOBbIE KOHCTPYKUMM 06dA3aTenibHO WUCMONb3ynTe
MEeTannMyeckme runb3bl WM nepexogHukn. [loBpexaeHHbI BO34yXOBO4 cnefyet
3aMEHUTb  HOBbIM. 3aMeHUTe Takke  MOBPEXOEHHOE  HapyXHOe  MNOKpbITUE
TENmon3onMpoBaHHbIX BO34yXOBOAOB (BO u3bexaHue yTeyek BoO3dyxa W NageHus
NIOTHOCTU napa).

BHuMaTenbHO yunTbiBauTe HamnpaBfeHWe ABWMXKEHUS BO3dyxa B BO34yXOBOAE
(HanpaBneHue [OMKHO ObITb «no cnupanuy), Ha kopobke «DIAFLEX» HanpaBneHue
ABWXKEHMWSI BO34yXa yKa3aHO CTPENKOWN, a Ha BO34YyXOBOAE LBETHbIMN METKAMM.

2. Pes3ka Bo3gyxoBogoB. BosgyxoBog [omkeH ObiTb MOMHOCTLIO  PacCTSHYT.
OTmepbTe Hagnexaiwlyl ANUHY W HaHecuTe MEeTKY MSArkMM Mapkepom. PaspexbTe
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BO34yXOBOA Ha ABE 4acTu NpsIMO NO BUTKY OCTPbIM HOXOM. OBpexbTe crnmpanbHyo YacTb
Kycaykamu nnu 6okopesamu.

3. BbinonHeHne coeguHeHun. OTpexbTe TpebyemMbli KyCOK BO34yxoBoAa.
HapgeHbTe Bo3gyxoBog He MeHee, 4eM Ha 50 MM. Ha naTpybok, cobnogas HanpasneHme
ABWKEHUs BO3dyxa «Mo cnupanu» (ykasaHo Ha Kopobke u Ha BO34yXOBOAE, LiIBETHbIMU
MeTkammn). 'epmMeTusnpynTe coemHeHne ¢ NOMOLLBI0 antoMuHMeBomn neHTbl «DIAFLEX»,
nnbo repmeTurka. 3akpenuTte 3arepMeTU3npoBaHHbIM BO34yX0BO4 XOMYTOM. Bo3gyxosoabl
0e3 Tennon3onsauMn MOXHO Takke 3aKpenuTb HENTOHOBLIM LLNTAHFOBbIM XOMYTOM.

4. Toykn nogseckn. MakcumarnbHoe npoBUCaHME BO34yXOBOAa Mexay [OBYMS
TOYKaMu KpenrneHna He LOMMKHO npesblwate 50 mm./m. PaccTtosiHue mexay OByMms
ToYKamMu nogeecku konebnetcs ot 1,5 4o 3 M. B 3aBMCUMMOCTU OT Tuna Bo3ayxosoda. [ns
rmbkoro Bo3gyxoBoda Haj MOTOMOYHBbIMU KOHCTPYKLUUSMU paccTOsiHUE MeXOY LeHTpamm
onop AOIMKHO cocTaBnaTb 1 MmeTp. B cnyyae BepTukanbHOM MOABECKM BO34yxXoBoOAa
pacCcTosiHMe Mexay CTabunuanpyrowmnuMm KpenexHbIMM XOMyTaMn OOSHKHO ObiTb paBHbIM
oT 1 m. go 1,8 M. 'MbkmMe BO34YXOBOAbLlI HE LOSMKHbI UCMONb30BaTbCA B BEPTUKANbHbIX
KOJTOHHax CMCTeM pacnpeaeneHuns Bosayxa, BbiIcOTon bonee 2-x aTaxen.

5. Paguyc narunba.

Paguyc narmba gomkeH 6biTb Kak MOXHO GonblimMm. [1pyM MMHMManNbHOM paguyce
n3rmba ysenunumeaeTcsa nageHve gasneHund. [Ina ymeHblIeHUs BAUSHUSA, pagnyc uarnba
JomkeH ObITb paBeH yABOEHHOMY AnameTpy BosgyxoBoga. Kak npasuno, Bo3gyxoBoA
SABNSETCA O4YeHb MMBKUM W nerko aedopmupyetca. lNpu gedopmauymm BHYTPEHHUN
anameTp YyMeHbllaeTcs,, a nageHwe p[asneHna BospactaeT. Ocoboe BHUMaHWe
KpenneHuio BO3OyXOBOAOB crefdyeT yaenaTb B Clyyae WCMNoNb30BaHUA XOMYTOB.
Mcnonb3ynte XoMyTbl COOTBETCTBYHOLEro AuameTpa M obecneybTe, 4YTOObI XOMYT
noggepxusas Bo3QyxoBO4 HE MeHee, YeM Ha NOooBUHeE AnameTpa.

6. MNogcoeauHeHne K kaHanam 1 apmatype. NoacoeanHeHne rmMbKnx BO34yX0BOOO0B
K KaHanam u apmaTtype crnegyet npoumsBOAMTb OYEeHb akKypaTHO. [MOCKONbKy MHorue
BO34yXOBOAbl MOHTUPYIOTCS C U3rMOOM NpPsSMO MNOCre COeAWHEHUS C KaHarnom Wnu
apmaTypon, HeobXoOMM MOHTaXHbI XOMYT, Ha pPacCTOSHUM OKONO 2 [MaMeTpoB
BO34yxOBOAa OT MecTa KpenneHus. [Npaktnyeckme cutyaumm [pu MOHTaxe Hepenko
BO3HUKAKOT CUTyauuKn, Korga Heobxoaum ANIMHHBIA rMbkuin Bo3gyxosoa. MNpumepom moxeT
CNY>XUTb Y4acCTOK, PaCMONIOXEHHbIN Ha AOBYX Pa3fMYHbIX YPOBHAX MO BbICOTE, KOrga
HEBO3MOXHO MCMNONb30BaTh CTaHAapTHble coeuHuTenbHble aetanu. CneguTte, 4TOObI
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BO3yXOBOA He Kacasncs Apyrux CyLleCTBYHLLNX KOMNOHEHTOB C BbICOKOW TemMnepaTypoun.
BosgyxoBoa 13 nonuadupa NpoBUCHET, eCnn OH ByaeT Kakoe TO BPeEMS ConpuKacaTbCs C
Tpybon ueHTpanbHOro otonneHus. Kpome toro, Tpyba LeHTpanbHOro OToNNeHnss YCKopuT
npouecc crapeHuss Takoro Bo3sgyxoBoga. Cpok cnyxObl BO3AYyXOBOOOB MOXET pesko
COKpPaTUTBLCSH, €CNN BO3AYXOBOAbl N3 Pa3HbIX METannoB HaXOAsATCA B TECHOM KOHTakTe (B
TOM 4ucre ¢ gpyrMMmmn Bo3gyxosogamu). B Tennbix 1 CbipbiX NOMELLEHNAX KOPPO3UA MOXET
yckoputbes. Mpyu MexaHM4YeckoM NOBpPEXOEHUN HEN30NMPOBAHHOINO BO34yxoBoAda, NMGo
OCHOBbI TENSIOM30NUPYIOLWEro BO34yXOBOAA 3aMeHUTe ero. 3akneuBaTb MNOBPEeXAeHUs
MOXHO TOSIbKO Ha HapyXHOM pykaBe TennonsonMpoBaHHOrO BO34yXOBOAA, XOTS
pEeKOMEeHOyeTCs M B 3TOM Criyyae 3aMeHuTb BO34yXOBOA Ha Apyron. Takke rmbkue
BO34yXOBOAbl HE PEKOMEHOYEeTCsl UCNOMb30BaTb Ha OTKPLITOM BO34yXe, ecrniv maTepuan
BO34yXOBOAa creumanbHO He 3aluMLieH OT BO3AEWCTBUS COMHEYHOro cBeTa M NOrogHbiX
ABMNEHUN.

MOHTaX TEeNOM30MPOBAHHbIX U LLYMOTyLUALLNX BO34YXOBOAOB.

B nocnegHee Bpemsi Bce Oonbluyto NONynsipHOCTb B MUPE 3aBOEBbLIBAKT rMbKue
BO34yXOBOAbl BCNeACTBUE WX HU3KOW UeHbl, yaobcTBa TPaHCNOPTUPOBKM UM MOHTaxa.
OcobeHHO BbIFOAHO OTNUYalTCA MBKMe BO3AYXOBOAbI OT TPAAUUMOHHBIX B Cryyae
MCNONb30BaHUss UX B TENNOM30nMpoBaHHOM BapumaHte. OfHako, MOHTaX TaKux
BO34yXOBOAOB MWMeeT psag ocobeHHocTen. MOoHTax TennounsonupoBaHHbIX MOKMX
BO3yXOBO/OB.

[Mpy MOHTaxe W30NMMPOBaHHLIX MOKMX BO3AYXOBOOOB HEOOXOAWMO Y4uUTbiBaTb
BonbLuoe KonmyecTBO hakTopoB. B 0CHOBHOM, OHM CcBA3aHbl ¢ 06paboTkon BO3gyxoBoaa.
B psge cnyvaeB cyuwlecTtByeT pasHuua Mexay Tenno- U 3BYKOM3ONMPOBaHHbIMU
BO3yXOBOAAMMW.

HerepmeTuyHble Bo3ayxoBoAbl ByayT UMeTb MakCMMarbHy NPOU3BOANTENBHOCTD,
eCnn y4TeHbl cnegylouime ykasaHus:

- NpaBuUbHO 0BpeXbTE KYCOK BO34YyX0BOAA;

- HageHbTe BO34yxX0oBOA Ha naTpybok He MeHee 4Yem Ha 50 mmMm, cobniofasi HanpaBneHus
ABWKEHMSI BO3dyXa «MNo cnupanny (Kak ykazaHo Ha Kopobke n BO3oyxoBoOAE);

- OTOXMUTE U3ONALNOHHOE MOKPbITUE;

- 3arepMeTU3nNpymnTe CoeauHEHMEe C NOMOLLIbIO KNEenKon antoMMHUEBOW NEHTLI, 06epHyB ee
BOKpPYr BO34yXx0BoAa, No KpanHen mepe, ABa pasa;

- HaTHMTE 0B6pPaTHO N3ONALMOHHOE MOKPbLITHE;
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- NPUKPENUTE HAaPY>XHYO OBONOYKY K BHYTPEHHEMY BO34YyXOBOAY C MOMOLLBIO KMEMKOM
antoMMHNEBON NEHTLI, 06EepHYB ee BOKPYr BO3AyXOBOAA, MO KpanHeN Mepe ABa pasa;
- HaZeXHO 3arepMeTU3NpynTe KOHLbl BO34YXOBOAA;
- CKpenuTe HapyXHyt0 O0O0OMNOYKy W BHYTPEHHUW BO3QYyXOBO4 Apyr C Opyrom
MeTarnfIM4eCKUMN W HEWNOHOBbIMKM XOMyTamu; OfHOM M3 4acTo BCTpevarLmnxcd
OWKNBOK sBnseTCca uKcaumst MU30MALMOHHOIO MOKPbLITUS XOMyTOM ©e3 repmeTtusaumm
neHTon. HeT HuKakmx rapaHTmn 3P@EKTUBHOCTM [AaHHOMO MeToda, TaK Kak Takoe
ynnoTHeHne He ByaeT BO34yxXOHenpoHuuaembiM. Kpome Toro, B 3TUX MeCTax BO3MOXHa
KOoHOeHcauus Braru (Npu MCnofib3oBaHUN B CUCTEMAX KOHOULMOHUPOBAHNS BO34yXa).

Mpn MOHTaxe WyMornyLwalnx Bo3gyxoBo40B crnegyeT UMeTb BBUAY:
- BO34yx0Bo[ A0SMKeH ObITb HAaAeT Ha naTpyboK Ha AnMHy He MeHee 50 Mu;
- ANs ONTMMAanbHOro 3BYKOMOITOLWEHUS Ha4eHbTe BO34YXOBOA Ha BCIO ANUHY naTpybka;
- nocrne repMeTmn3aunn NEHTON, HageXHO 3aKpenuTe BO34yX0BO4 XOMYTOM.

HerepmeTnyHble WymornyLlwalime Bo34yxXoBoAbl MOHTUPYIOTCA TakMM e obpasom,
KaKk TenmnomsonupoBaHHble Bo3gyxoBoabl. OpHako, HeobxoaMmo  OONOSHUTENBHO
NPUKPENUTL NEHTOM NONUAUPHLIN  pa3fdenuTenb K BHYTPEHHEMY BO34yXOBOAy C
Mukponepdopauven. Ecnn oH He ByaeT 3akpenneH AofmKHbIM 06pa3om, TO Npu co3gaHnn
AaBMneHns B CUCTEME OH MOXeT CABWMHYTbCS. [Mocne 3Toro, BbINOMHUTE ONUCaHHbIE BbILLE
onepauuun. [ina wymornywatwmx BO3gyxXoBoaoB, BO34YXOHENPOHMLAEMOCTb MMeeT bornee
BaXHOe 3HadeHve. WM3-3a MuKponepdopaumm HapyxHas o6orfiouka MChbITbiIBaeT
3HauuTenbHoe aaBneHue. BospacTtaloT notepu gaBneHus, a KodadduumneHT ocnabneHus
LWymMa yMeHbLUaeTCs BCreACcTBME HEemnofiHoW repMeTtmsauumm Bosgyxosofa. [omHute, 4To
nnoxas repMeTmsaumsa U MOHTaX He «MNo cnvpanu» MOryT CTaTb MPUYUHOW MapasnTHbIX
LLYMOB W Bbl3BaTb LOMHUTENbHbIE NOTEPU BO3AyXa.

CoeanHeHne BO34yxoBo4a C BEHTUNATOPOM.

Mpn coeavHeHun  BO3AyxOBoZa C  BEHTUASTOPOM  HYXHO  nomellatb
NPOTUBOBUBPALMOHHYO MPOKNagKy Mexay BbIXOAHbIM naTpybkoM BeHTuUnsTopa W
BO34yXOBOAOM, 4YTObbl He nepefasanacb Bubpauuns. Kpome Toro, BaXxHO yCTpaHUTb BCe
HENMOTHOCTU NPUMbIKaHUS, KOTOPbIE€ BbI3bIBAlOT LLUYM U HEPABHOMEPHOE pacnpenerieHune
Bo3ayxa. CxemMbl BEPHOrO M HEMNPaBUIbHOIO NOACOEAMHEHUSI BEHTUNATOPA NOKasaHbl Ha

cXemMax HWxe.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BrAP® ®Ir'60Y BO «KI'TY»

MO- MM.04 BEOEHME NPOLIECCOB MO MOHTAXY, MYCKOHANAIKE,
15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 24/69
TEXHUKN U CUCTEM KOHONLIMOHNPOBAHUA BO3OYXA

Hen paBMnNbHOE NOoQCOEQMHEHNE ﬂpannnhﬂoe nogcoegiHeHe
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Mpn nogcoeauHeHMM BO3OyXOBOAA K BEHTUASATOPY Heobxoammo ob6si3aTenbHO
npegycmoTpeTb nepeg MNOBOPOTOM UMM U3MEHEHWEM CEYEHUA MpPSAMOM  Yy4acToK
Bo3gyxoBoga. [JnnHa aToro ydacTtka AosmkHa bbiTb He MeHee 1,5-2D BbixogHOro natpybka
BeHTUnATopa (A=1,5-2B). lpaMon yyacTok no3BonsieT CHWU3NTb TYpOYNeHTHOCTb U
CBSI3aHHbIE C HEW LWyM 1 BUBpauun.

OcobeHHOCTN MOHTaXa BO34yXOBOAOB Ha CydHe.

B cocTtaB cuctem cygoBon BEHTMNSIUMM BXOOAT BO34yxonpoBoabl (TpybonpoBoabl
BEHTUNALNN), BEHTUNATOPbI, AednekTopsl, BO3yxOHarpesaTenu nnum
Bo3ayxooxnagurtenu, apmatypa. Obbl4HO TpybonpoBoAbl BEHTUASAUMM U3FOTOBASAIOT Ha
CyOOCTpPOMTENBbHOM NpeanpuATUN, a ocTalbHble 3MeMeHTbl CUCTEMbl BEHTUNALUU
nonyyatoT B BUAE rOTOBbIX N34eNnN N0 MEX3aBOACKOW Koonepauuu.

K OCHOBHbIM KOHCTPYKTUBHO-TEXHOMOIMMYECKUM OCOBEHHOCTAM BO34yXONPOBOAOB
cnegyeT OTHeCTW cnepywowue. BosayxonpoBoabl U3roTOBASIOT M3 TOHKOMCTOBOW CTanu
NN U3 Nerkux crnnasos ¢ TonwmnHon npokata 0,5—3,0 mm.

TOHKOCTEHHOCTb ~ KOHCTPYKUMA  BO34YyXONMpPOBOLOB  Bbi3blBaeT  MOSIBIIEHME
NOBbILIEHHbIX CBAPOYHbIX Aeopmauunn, YTO MOXET NPUBECTU K NOBbLILUEHHOW LLIYMHOCTM
npyn paboTte cucTembl BEHTUNAUMKN. B KadecTBe BO34yXOMpPOBOOOB UCMONb3YOTCA Takke
BEHTUNALMOHHBbIE KaHarmnbl U WaxTbl, CTEHKAMW KOTOPbIX SABMSKOTCH YaCTUYHO KOPMNYCHbIE
KOHCTPYKLINN.

TpyObl BEHTUNAUUM MPUMEHSIOT KPYrAoro Wnm npAMOYrofibHOrO MNornepeyHoro
CeYeHusi B 3aBUCMMOCTM OT YCMOBUN pasMeLLeHnsa Tpacc BO3ayxonpoBogos. 1o dopme u
Ha3HaA4YeHUIo TPYObl BEHTUNALUN OENAT Ha TpU rpynnbl YHUPULNUPOBAHHBLIX 3N1EMEHTOB:
NPAMOSIMHENHbIE TPYObl, KPUBOSMHENHbIE TPYObI (KONeHa, oTBOAbl, OTCTYNbI) U OUrypHbIE

TPyObl, U NepexoaHble NaTpyokn (TPOMHUKKN, Nepexoabl).
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MpogonbHble WBblI TPYO BEHTUNALMM BbIMOSHAKT CTbIKOBLIMW UM BHAaxNecTky, a
TMNOBLIMN COEAMHEHUAMUN OTAENbHbIX TPYO B BO34yXOMpoBOAaX SIBMSOTCA B OCHOBHOM
dnaHueBble COeANHEHUS.

Mpn KOMMNOHOBKAaxX CUCTEMbI BEHTUNALMKN B CYAOBbLIX MOMELLEHMAX BO34YXONPOBOAbI
pasmeLlatoT nop NOABOSIOKOM MOMELLEHUA U KOpUOOPOB M OObIMHO 3aKpbiBatoT (mocne
MOHTaxa) [AeKOPaTUBHOW 3alUMBKOM W3 JIErKOCBbEMHbIX LWWUTOB. Tpybbl BeHTMNAUUK
KPensaTcss K KOPMYyCHbIM KOHCTPYKUMSIM Ha cneuuanbHbiX nogseckax. Kak npasuno,
BEHTUNAUMOHHYIO apmaTypy (BOo3gyxopacnpenenurenu, 3acfioHku W Op.) BHYTpU
NnoMeLLLEeHN KpenaT K Tpyb6am npu nomoLum driaHueB, a KOHLEBYH apMaTypy (Hanpumep,
AednekTopsbl), ycTaHaBMMBaeMy Ha OTKPbITbIX YacTAX Koprnyca CyaHa Unn HagCTPOMKWM,
KpensaT C NOMOLLIbKO KOMUHICOB MUIN CTaKaHOB.

N3noxeHHble o6LiMe KOHCTPYKTUBHO-TEXHOMOMMYECKNE OCODEHHOCTU CUCTEMbI
BEHTUNAUMN NpeaonpenensanT TEXHOMNOINMYeckne NpoLEecchl ee U3roToBNeHUss U MOHTax)a
N Npexae BCero OCHOBHOIO 35ieMeHTa 3TOM CUCTEMbI — BO34YXONPOBOAOB.

MOHTaX CUCTEMbI BEHTUNSALMM BbINOMHAETCA B HECKONbKO 3TanoB, Npu 3TOM
onpeneneHHble paboTbl BbLIMNOMHAKT A0 U30NAUMM MNOMELLEHMA, nocne M30Msummn
nomeLLeHnn, npn obopygoBaHMM NMOMELLEHUIN U B NEPUOA LLIBAPTOBHbIX UCMbITAHUIA CyaHa.

[o wu3onauunm nomelieHun ycTaHaBnNMBaT W NPUBAPMBAOT Ha KOHCTPYKLMAX
NOMELLEHNIA BCIO rpynny M3AeriMi HacbiWweHusi, o6ecnevmBatoLLyto KpenneHme n MOHTax
TpybonNpoBOAOB BEHTUNALMN B MOMELLEHUAX CcyaHa (nanybHble n nepebopoyHbie BEHTU-
NAUMOHHbIE CTaKaHbl, NOABECKM ONs KpenneHust Tpyd kK nepebopkam M NOABOSIOKaM,
PyHOAMEHTbI U KPOHLUTEWHbI AN151 KpENfeHUs BEHTUNATOPOB, BO34yxoHarpesartenen un gp.
obopyaoBaHMst CUCTEMbI BEHTUNALMN).

Mocne wum3onNAUMM  NOMELLEHWA  yCTaHaBnmMBawT obopygoBaHME  CUCTEMbI
BEHTUNAUMN, a TakkKe BbINOMHAT nNpeaBapuUTENbHbIN  MOHTaX TpybonpoBoaoB
BeHTUNAUMN. MoHTax TpybonpoBoga BEHTUNALMM B NMOMELLEHUN Ha4YMHAKOT ¢ 6a30BbIX
ToYeKk — NepebopoyHbIX CTakaHOB, BEHTUNATOPOB U APYrMX (PUKCUPOBAHHBIX 3N1EMEHTOB
cucTeMbl BEHTUNALMK. PraHubl CMEXHbIX TPyD COeaMHSAT Ha BPEeMEHHbIX BonTtax u ¢
3a30poM 2—4 MM N4 nocneayoLwen yCTaHoBKN WTaTHbIX NPOKNagoK Mexay driaHuamu.

B nepvoa ob6opygoBaHus NoOMeELLEHUI B Lexe npoaosrkatoT obpaboTky aetanen u
Y3II0B CUCTEM BEHTUNSALMN, N3rOTOBIIEHNE YNITOTHUTENbHbBIX NPOKNAAoK Ans donaHueBbIX
COEOVHEHNN, WN3roToBMNEeHne 3aborHbIX TPyO B LEXe U BbINOMHAKT OKOHYaTEelbHbIN
MOHTa) CUCTEMbI BEHTUNALUN Ha CyaHE.
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MOHTaX CUCTEMbI BEHTUIALMN B NMOMELLEHUAX CTPOSLLEroca cyaHa npeacrasnseT
cobon npouecc, TPyAHO MOAOAIOWMNCA MexaHu3auun, no3ToMmy paspabartbiBaloT U
NPUMEHSAIT Tpybbl BeHTUNsAuMM c GecnaHueBbiIMM COEOUHEHUSIMW Ha OCHOBE
NCMNonNb30BaHNA COeANHUTESTbHBLIX MYMT pasfiMYHOro Tuna. cnonb3yrT Takke KOMMNIEeKTbI
NEepPeHOCHOr0  MEeXaHU3MPOBaHHOIO  WHCTPYMEHTA, obneryawowiero  passnundHble
NPUroHOYHbIE PaboThbl B NEPUOA MOHTaXa BO34yXOMNpoBOAOB Ha cyaHe (MHeBMaTuyeckune
BUOPOHOXHULbI, MTHEBMATUYECKME rakoBepThbl U Ap.).

3aKnYUTENbHbLIM 3Tan MOHTa)Xa CUCTEMbl BEHTUMSLUUW BbIMOMHAETCS B Nepuos,
LUBAPTOBHbIX UCMbITAHWUIA CyAHa, KOr4a UCMbITbIBAKOT U MPOBEPSIOT CUCTEMY BEHTUNSALNN B
agencteun. OCHOBHOM BWAO 3TUX WUCMNbITAHWA — TMPOBEpPKa BO34YyXONPOBOOOB Ha
repMeTUYHOCTb.

B cuctemy noparwT cxaTblh BO3AyX M NO OTCYTCTBUIO MNafeHUs OaBfneHus B
BO3QyXOBOA4axX  KOHTPOMUPYKT  ee repMeTMyHocTb.  [edekTnbl HEensI0THOCTH
BO34QyXONpPOBOAOB OOHapyXMBakwT nMpuv nomMowm obmasbiBaHUS CcOeanHEeHun Tpyo
MbISIbHOM 3MYITbCUEN.

Opyron BuA WCNbITAHUA CUCTEMbI BEHTUNAUUM — TEXHUYECKNEe WCNbITaHUS Mo
cneumanbHOM nporpamMme C NpMMEHeHneM u3MepuTernbHOW annapaTypbl. X npoBoaaT B
NnonHoM obbeme O0BbIYHO AS1S FOMNOBHLIX CYAOB cepun, YTobbl NPOBEPUTL BCE OCHOBHbIE
napameTpbl CUCTEMbI BEHTUNAUUN — OaBrieHne, co3gaBaemMoe BEeHTUNATopamun, obbembl

noZaBaeMoro 1 ygansieMoro Bo3ayxa, ero YuCcToTy, TemnepaTtypy U BNaxHOCTb.

CopepxaHue N NopsaAoOK BbINONTHEHUA paboThl:
1. lMNpontn uHctpyktax no Tb n lNb.
2. lNpousBecTn coeguHEHNEe N MOHTaX MOKNX BO34YXOBOOOB.

3. lNpousBecTn coeguHeHne BEHTUNATOPA M BO34yXoBoa.

CopepxxaHue oT4yeTa:

- HAMMEeHOBaHMe NpakTU4eckon paboTbl;

- Uenb 3aHATUS U POopMUPYEMbI KOMMETEHLMM;
- TeopeTmyeckas 4Yactb

- 3CKM3 CUCTEMbI BO3AyXOBOOOB 1 BEHTUNATOPA.

- OTBETbI Ha BOMPOChHI ANsi CAMOMPOBEPKM.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BrAP® ®Ir'60Y BO «KI'TY»

MO- MM.04 BEOEHME NPOLIECCOB MO MOHTAXY, MYCKOHANAIKE,
15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 27/69
TEXHUKN 1 CUCTEM KOHOMLIMOHNPOBAHUA BO3OYXA

UcxoaHble maTepuanbl U AaHHbIe:
1. BosgyxoBogpl.
2. BeHTtunartop.

3. MOHTaXHbIN UHCTPYMEHT.

Bonpochkl ons camonpoBepKu:
1. Kakve npuMeHsitoTCs BO3AyXOBOAbl Ha cyaax?
2. Kakue BEHTMNATOPbLI MCNOMb3YTCS B CYA0BbIX CUCTEMAX BEHTUNALNN?

3. KakoBbl 0CO6EHHOCTM MOHTaxa BO34yX0BOAOB Ha cygHe?

MNMpakTu4yeckoe 3aHaTMe Ne3 UcnbiTaHMe HA NPOYHOCTb U FEPMETUYHOCTb CUCTEMbI
XrlagareHTa CyAoBbIX CUCTEM KOHAULMOHUPOBAHUA U BEHTUNALMK BO3ayXxa

Lenb 3aHamus:

- MONYYUTb HaBbIKM paboTbl CO CNPaBOYHOM N y4ebHOM NuTepaTypon;

- npuobpectn npakTUYeckne HaBblkM MO WUCMNbITAHUKO Ha TMPOYHOCTb MU
repMETUYHOCTb CUCTEMbI XfagareHTa CyaoBblX CUCTEM  KOHAULUMOHMPOBAHUS U
BEHTUNSAUMN BO3ayXa

@opmupyembie rpogheccuoHasrbHble komrnemeHyuu: K 4.6, K 4.7.

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

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

Teopemuyeckasi yacmeb:

McnbiTaHne Ha NpPOYHOCTb M rEPMETUYHOCTb CUCTeMbl xfnagareHta cygoson CKB
OCYLLIeCTBNAETCA TakuM e obpasom, Kak 1 nobasa gpyras cuctema xnagareHta Ha cyaHe,
T.€. oA AaBreHneM.

Mpy wucnbITaHUM BBLICOKUM AaBfEHWEM, B XONOAWUSIbHbIA KOHTYp HarHetaeTcs
OCYLLUEHHbIN BO3AdyX WNKW asoT, Takke MoAxoAuT yrnekucrota. B npouecce wmcnbiTaHWi
CUCTEMbI XNagareHTa aasneHnemM Bo nsbexaHue Bbixoda U3 CTPOS CcarbHUKOB, NpnbopoB
aBTOMATUKN W KOHTPONbHO-n3MepuTenbHbix npubopoB (KUIM) wux oTkno4vaT wnnu
CHMMaIOT.

MO OKOHYaHUN MOHTaXHbIX UM PEMOHTHbIX paboT nepen 3anofiHEHMEM CUCTEMbI

XriagareHta XonogunbHOW YCTaHOBKM MNpPOBOOAT TMHEBMATU4YECKNE UCMbITAHUA Ha
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NMPOYHOCTb M MAOTHOCTb BCeX TPybonpoBOAOB, apMaTtypbl, annapaTtoB U eMKOCTEN 3TON
CUCTEMbI B COOTBETCTBUUN C TpeboBaHuAMKU npasun Peructpa.

[MHeBMaTMYyecKMe UCMbITaHUS Ha MSIOTHOCTb 3NIEMEHTOB XOSIOAUSNTbHON YCTaHOBKM,
paboTtawwen Ha dpeoHax, NPoOBOAAT BO3AYXOM, MoJaBaeMbiM CyAOBbIM BO34YLUHbIM
KOMNpeccopoMm, C MNpUMEHEHMEM  BOOOMAcCoOOTAeNuTeNnen n  cunukarenesblX
OCYLUMTENbHbIX NATPOHOB.

[ns cocynos, annapaTtoB, 3anopHOW apmaTypbl U Bcero Tpybonposoga npobHoe
AasrieHve (M3bbITOMHOE) Ha CTOpOHe Bbicokoro aasneHus 20 bap, Ha CTOPOHe HU3KOro
nasneHuss 16 bap, ona uunuHgpoB komnpeccopoB 12 bap, Ha CTOpOHE BbICOKOro
naBneHuss U ans kaptepoB komnpeccopoB 10 bap. [daHHble 3HavyeHus OaBneHun
npuseneHbl B cooTBETCTBUN C TpeboBaHuamm PMPC

lMepen HavanoMm WUCNbITAHUN CUCTEMY XfladareHTa O4YMLalT OT 3arps3HEeHUMn.
NcnbiTaHua npoBogdat ¢ cobnogeHnem mep 6e30MacHOCTU U NPU HaNUYnMn OOKYMEHTOB,
noaTBepXaarLwmx nx npoBeaeHme.

Mpn co3gaHum B cucTteme xnagareHta gaBfieHusi BO34YLIHbIM KOMMIPECCOPOM Ha
ero BcachbiBalLMi NaTpyboK yCTaHaBnMBaoT (PUNbTPYHOLLYIO CeTKy. [laBneHne B cucteme
XflagareHTa noBbiwakT nocteneHHo. CHavyana B cucteme gasreHne nogHumaetcs go 10
% OT nonHoro NpobHOro Ans CTopoHbl HM3Koro aaeneHus, 3atem 0o 30 u 60 %, a nocne
3TOro [0 MOSHOro nNpPoBHOro AaBneHus Ans CTOPOHbl HWU3KOro pAasrieHus. [locne
OTKITIOYEHNS B XONOAWUSTbHOM YCTAHOBKE CTOPOHbI HM3KOrO [AaBfieHWUs, Ha CTOPOHE
BbICOKOrO AaBfieHNS NoBbILAETCa AaBfieHMe A0 NOSIHOro Npo6bHOro Anst 3TON CTOPOHBI.

Bo Bpema ocmMoTpa cCuUCTEMbl XxfagareHTa [AdaBfieHMe He  MNOBbILatoT.
[epMETMYHOCTb CBapHbIX LUBOB, COEOWHEHUM TpyO W canbHUKOB 3TOW CUCTEMbI
NPoBEPSIOT, CMaymBas MX MbIfIbHbIM BOAHbIM PAacCTBOPOM, B KOTOPbIN peKoMeHOyeTcs
nobaBuTb MUUEpUMH Ons NpefoXpaHeHust pacTBopa OT BbiCbixaHud. B mectax,
TPYAHOAOCTYMNHbIX ANns HabnoaeHusa, NCNonb3yT 3epkano. Ecnn Bo Bpemsi ncnbiTaHUN
CUCTEMbI XnajareHTa [aBfieHMEM BO3HMKAET OMacHOCTb MoBpexaeHuss npubopos
aBTOMATUKN, UX 3apaHee OTKNoYatoT.

Mpn NHEBMATUYECKUX UCMbITAHUSIX CUCTEMA XNadareHTa B TeyeHue 18 4 gormkHa
ocTaBaTbCA NOA MOaBfiEHWEM, W3MEHEHME KOTOporo ukcupyrot no obpasyoBomy
MaHOMeTpPY Kaxable 2 4. [lonyckaeTcsl CHKeHne aaBneHns Ha 2% HadanbHOW BENUYMHbI
(B pesynbrarte OXNaXaeHWsd cXaTtoro Bo3dyxa) Mpu YCNOBUM MNOCTOSIHHOW Hapy>XHOW
TemnepaTypbl.
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I'Ip|/| N3MEHEHUN Hapy)KHOVI TeMrnepartypbl abconTHOe [OaBneHne B CUCTEME

XnagareHTa B KOHLIe ucnbiTaHui, bap:

273+t¢,,,
KOH Ha4 273 + tHaLl

roe Puas— abconioTHoe p[gaBreHne B cCUCTeMe B Hadane WcnblTaHun;, twon —
TemnepaTypa HapyXHOro Bo3ayxa B KoHLUe ucnbliTaHui, °C; tuay — TEMMNEpaTypa Hapy>XHOro
BO34yxa B Havarne ucnbitaHun, °C.

Mpn oBHapyXeHMM HEeNSIOTHOCTEN MecTa MPOMyCcKoB OTMeYarT MerioM, 3aTem
NMOCTENEHHO CHWXalT AdaBfieHMe B CUCTEME XfagareHta, nocne 9Toro aedekTbl
YCTPaHSIOT N UCMbITAHUS NOBTOPSIOT.

McnbiTaHne ¢ NnoMoLbio a3oTa NPOXOASAT aHanorn4Ho.

Ecnn pesynbTaTbl UCNbITAHUW yCTpamBaloT, TO NEPEXOAAT K MCMNbITAHUIO HU3KUM

AaBlieHnem, 1. BaKyymMmoMm.
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LP close to HP leak test
HP close to LP leak test

CopepxaHue u NopsfoK BbINONTHEHUA paboThl:

1. UN3yunTb TeopeTn4eckyto 4acTb.

2. lMpontn nHctpyktax no Tb m MNb.

3. lNpounsBecTn Bn3yanbHbIN OCMOTP XONI0AUNBHON YCTaHOBKM.
4

MoacoeanHUTL a30THLIN BannoH K MaHOMETPUYECKOW CTaHLMMN.
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9.

CoeauHNTb MaHOMETPUYECKYHO CTaHUMIO C cucTemMon xrnagareHTa. OTKpbITb
BEHTUMNb NO COEAUHUTENBHON NINMHUN.,

[MnaBHO OTKPbLITL NOAaYvy a3oTa B cucteMy. CneamTtb 3a NOBbILLEHNEM
OaBneHus.

CTtyneHyaTo nosbIWaTh AaBneHue B cucteme. Cnegutb 3a CBapHbIMU LUBAMU U
COEeAVNHEHNAMMN.

[oBecTn gasneHue o pacy€1THOro 3HayeHus. BolgepxaTb cMctemMy nog
nasneHuem 4 vaca.

HDOBepMTb AaBrfieHne B CUCTEME 1 caenaTb BbiBOA O €€ repmeTu4HOCTMU.

10.OCTOpPOXHO CTPaBUTb U3 CUCTEMBI a30T.

11.CpoenaTtb 9CKN3 YCTaHOBKM.

12.MoarotoBuTb OTYET O paboTe.

CopepxxaHue oTyeTa:

- HanmeHoBaHue I'IpaKTI/I‘-IeCKOIZ pa6OTbI.

- uenb paboTbl U hopMMpyEMbIE KOMMETEHLIUN.

- TeopeTnyeckad 4acTtb.

- NOPSAOK BbINOSTHEHUSI PabOThI.

- OTBETbI HAa BOMNPOCHI 451 CAaMONPOBEPKMN.

Bonpocbl Ans camonpoBepKu:

1.
2.

Uem Jlydlle BCero MOXXHO UCnbITbiBaTb Noa AaBrfieHNEeM CUCTeMy XnapareHta?

MoXHO 15 wucnonb3oBaTb CYXOW O©CXaTblh BO3OYX AN MUCNbITAHUA Nof

[JaBlieHMeM CUCTEeMbIl XxnagareHTa?

MNMpakTuyeckoe 3aHaTMe Ne4 UcnbiTaHue noa BakyyMOM CUCTEMbI XflagareHTta

CyaAoBbIX CUCTEM KOHANLMNOHUPOBAHNA N BEHTUNALUMN Bo3AayXa

Lenb 3aHsmus:

- MONYYUTb HaBbIKM paboTbl CO CNPaBOYHOM N y4eBHOM NUTEpaTypon;

- I'IpVIO6peCTVI NnpakTn4eckne HaBblKM MO WUCMNbITAHUIO NO4 BakKyymMOM CUCTEMBbI

XnagareHTa CyaoBbIX CUCTEM KOHAMLUMOHUPOBAHUS U BEHTUNSALUM BO3OYXa;

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8].
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@opmupyemsbie rnpogheccuoHarsrbHble komrnemeHyuu: MK 4.6, K 4.7
@opmupyembie NUYHOCMHbIe pe3ynbmamsl: JIP23, JIP26, JIP28, JIP29, JIP30, JIP
31, JIP32.

Teopemuyeckasi 4Hacmab:

Boagyx 13 cuctembl ygansawoT BakyyM-HacOCOM [0 OCTaTOMHOro [JaBfeHusd He
oonee 1,07 klMa gns xonoaunbHbIX YCTAHOBOK Ha XnagoHe u He 6onee 5,3 kla ansa
YCTaHOBOK Ha ammuake. [Npu COOTBETCTBYIWOLEM paspeLlleHnn 3aBoga-u3roToBuTeENs
AO0MnycKaeTcs UCnonb3oBaHME CyaoBOro komnpeccopa. Npyu 9ToM ocTaToyHOe AaBfieHue,
co3gaBaeMoe KOMMPeccopoMm, A0SMKHO 6bITb He Bonee 5,32 kla.

B npouecce BakyymuMpOBaHUS KOMMPECCOp Nepuoanveckun OocTaHasnuMBalT As
oxnaxageHus uumnuHapos. [lpuM gocTwkeHMM B cCUCTeEMe XxnagareHta Heobxoammoro
BaKyyma Onsl e€ OCyLLUeHNsa BakyyMMpOBaHue criegyeTt npoaosnkate B TedeHme 6 4. Bnara
BCKMMAeT npu OTpuLaTeNlbHOM AaBfiEHUM N B NApoOOpa3HOM COCTOSHMM OTKauMBaeTCs
BaKyyMHbIM HAaCOCOM.

Cuctemy xnagareHTa BblOepXuBaloT nog Bakyymom 18 4, dumkcupysa pasneHue
Kaxgble 2 4. [Jna cuctembl xnagareHta Ha R717 gonyckaeTcs NOBbILEHME [aBfEHUS B
TeuyeHne nepBbix 6 4 He 6onee 2,7 klla, B OCTaBLIeecss BpeMsi BbIAEPXKW OaBreHue
AO/MKHO OCTaBaTbCA MOCTOSIHHbLIM. [1py  MOBbLILWEHUN OCTATOYHOrO AaBreHust 6onee
yKa3aHHOro 3Ha4yeHusi CUCTEMY XfaJareHTa BakyyMupytoT eLle 6 4 1 BHOBb BblAEPXMBAKOT
18 u.

[ns nyJywero ocyweHus annapatoB CUCTEMbl B MNpPOLECCe BaKyyMUPOBaHMS
BOOSHYIO M PaCCOSIbHYKO MOSIOCTU KOHAEHCATOPOB M UCMapuTenen 3anosfHAT BOAOW,

HarpeToun go 50 °C.
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3

z

[na npoBeaeHWst NCNbITaHUA NOA BaKyyMOM CUCTEMbI XnadareHTa CyAoBbIX CUCTEM
KOHONLUNOHNPOBAHUSA U BEHTUNSAUMM BO3dyXa HeobXoAMMO Hamnuyne COOTBETCTBYHOLLEro
obopyaoBaHus:

1). BakyyMHbI Hacoc.

2). MaHoMeTpu4yeckasn cTaHUmS.

3). M'MBkme Npope3mMHEHHbIE LUMaHINn.

PaccmoTtpum kaxgoe obopyaoBaHue no oTaenbHOCTH.

BakyymMHbIM Hacoc. [ns BakyymMuypoBaHUS CUCTEMbl XJflagareHta CuUcTem
KOHOMLUNOHNPOBAHMSA N BEHTUNALMKM BO3ayxa He TpebyeTcs BakyyMHbIN Hacoc 60nbLUon
NPOUN3BOANTENBHOCTU, T.K. 00bEM CUCTEMBI XMNagareHTa JOCTaTOYHO Marl MO CPaABHEHMIO C
NPOM3BOACTBEHHOM CY[OBOW XOSIOAUINTBHOW YCTaHOBKM. Ho ecnn Ha cygHe B Hanuvuum
TONbKO Hacoc 60nbLION NPOM3BOAUTENBHOCTM, TO UCMOnb3yeTcss OH. Ha doTorpadum
n3obpaxkeHbl BaKyyMHble HacOCbl Manon MNPOU3BOAUTENBHOCTU, KOTOPble MOryT
MCNonb30BaTbCs ANA BaKyyMUPOBAHWUS ManbIX CUCTEM XNajareHTa CyAoBblX CUCTEMb
KOHOMLUNOHNPOBAHMA U BEHTUNAUUKM BO3ayxa. BakyyMHble HacocCbl, M30OpaxEHHble Ha
doTorpacdmm, OTNMYaKTCA Hanudmem BakyymmeTpa (bonee HoBas Mogenb), 4TO
Nno3BOMsEeT MNONyyYnTb HEoOXOAMMbI BaKyyM W OTCRexuBaTb WU3MEHEHUS OaBfeHusa B
npouecce BblOEPXKUBAHUS CUCTEMbI NOL BaKyyMOM. W3006paxEHHbIN BakyymMMeETp
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no3BondeTr CHMMaTb [MOKa3aHnA B annmﬁapax (LIJKaJ'Ia l-IépHOFO Ll,BeTa) n gronmax

pTyTHOro ctonba (WwKana KpacHoro uBeTa).

| (Gn

\ ianes Vacuur
Sy

MaHomeTpuyeckas CTaHLmMs U rmbKne LWnaHru.

MaHomeTpuyeckas CTaHUMSa ABNASIETCS YCTPOMCTBOM, MOCTOAHHO UCMONb3YEMbIM BO
BPEMS TEXHWUYECKOW IKCMNIyaTaumm CyAoBbIX CUCTEM KOHOULMOHUPOBAHUS U BEHTUNALMM
Bo3ayxa. C e€ nomMowb M3MEPAT OaBfeHWss BO BCEX TOYKax CUCTEMbI, a TaKxe
OCYLLIECTBNAT ONPECCOBKY, BaKyyMnpoBaHue, 3anpasBky xnagareHTom, CNuB XnagareHTa,
Ao3anpasky XnagareHTOM Cy[OBbIX CUCTEM KOHOMLMOHMPOBAHUA U BEHTUNSALMM BO3ayXxa.
Ha pucyHke npeacrtaBneHa maHomeTpuyeckas ctaHuusa. OHa coCTouT U3 Kopnyca, ABYX
MaHOMETPOB (HM3KOro M BbICOKOIO AaBfieHUs1), CEPBUCHbIE NOPThl, BEHTUNU. HekoTopble
MaHOMeTpUYeckne CTaHUuMM UMEKOT crneuunanbHylo MMaHKy, K KOTOpOW MNoACOeaMHATCS
CBOOOAHbIE KOHLbl LUMAHIOB, KOTOPble He 3a4eWCTBOBaHbl B TOWM WMW MHOW ornepauuu.
KOHCTpyKLMM CTaHUUIM BblBalOT pasHble, HO CyTb UX UCMOMb30BaHUSA HE MeHSIeTCs (pa3Hoe
KONM4eCcTBO BXOAOB U T.4.).

Ha pucyHke npeacrasneHa npuHUMnuanbHaa cxema MaHoOMeTpuyeckom ctaHumn. B
Kopryce CTaHuMM CO34aHO NSATb Kamep, KOTopble COOOLWAlTCsa MnuM HeT Apyr ¢ ApYrom
nocpeactesom BeHTunen LP (Hn3koe paBnenne) n HP (Bbicokoe aasneHue). Ko Bxoay c
CYHEM MapKepOoM NOACOEeANHAETCA LUNaHr CUHEro LBeTa (HU3KOro gaBrieHusl), KO BXoAy C
KpacHbIM MapKepoM — LaHr KpacHoro uBeTa. Ko BxogamM C XENTbIM MapKepowm
NoACOEAVHSAIOT XENTble LWnaHrM Ang MNOAKMYEeHUs BaKyyMHOro Hacoca, 6annoHa c
XnagareHTom (Mpu 3anpaBke CUCTEMbI), CTaHUUKN ONS 3BaKyauun xnagareHTa (npuy cnvee
xnagareHTa u3 cuctembl). Takke B KOpnyce MaHOMETPUYECKON CTaHUMWU NpeayCcMOTPEHO

CMOTpPOBO€E CTEKI10.
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VAC REF

Ecnu TpebyeTca nameputb AaBneHne BcacbiBaHUs, TO OTKpbIBatOT BEHTUNb LP, npu
3TOM oOCTanbHble [OO0MKHbl OblTb 3aKpbiTbl. AHANOMMYHO W3MEPSIETCA AaBneHue
HarHeTaHus. [lepeg coedMHEHMEM MaHOMETPUYEeCKoM CcTaHumm c  paboTatoen
YCTaHOBKOW BaXHO y0eanTbCs B MNOTHOCTU COEOUMHEHUN LUMAHIOB M B TOM, YTO BEHTUNK

3aKpbIThbl, YTOObI UCKMIOUUTD YTEeuYKy XnagareHra.

lMepen Hayanom BaKyyMUpPOBaHUS MNOACOEOMHSOT BaKyyMHbIA Hacoc 4epes
MaHOMETPUYECKYD CTaHUMIO MOCPeaCTBOM TIMOKMX LUMAHIOB K CUCTEMe XxrajareHTa
CyOOBOW CUCTEMbl KOHOWLUMOHUPOBAHMA W BeHTUNAUMM Bo3gyxa. [ocTtaTouHO OAHOro
noaknioYeHnss K cucteme xnagareHta. [lepeg nogknioyeHWem BaKyyMHOro Hacoca K
CUCTEMe XnajareHTa W BKIIOYEHUS B 3NEKTPUYECKYD CeTb HeobXxoanmo npoBepUTb
ypoBeHb Macrna B Hacoce. C NOMOLUbK LunaHra XENnToro useTta BakyymHbI Hacoc
NnoAcoeaVHAETCH K LeHTparbHOMY BXo4y MaHoMmeTpuyeckon ctaHumm. C noMOLLbio

LiyiaHra CMHero upeta coeanHaemMm MmaHOMeTpPpU4eCKyro CTaHL IO C CUCTEMOM XNagareHTa.

™
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I'Ip|/| 00TArMBaHMM LUMAHIOB pekomMeHayeTCcd NCnosib3oBaTb TOJIbKO yCUIne nanbues

PYK, 4YTOObI HE nospeanTb YrJIOTHUTEITbHbIE PE3NHOBbIE KOJIbLIA.
L Eh; ~ 4 - 4R 28 ' ;

Al 3 3 3N 3 3 2 = m )
. +— = |

BakyymMupoBaHue nNpou3BoaaT OO OCTAaToYHOro AaBneHus He Gonee 1,07-10° Ma (8

MM.PT.CT.) Ons (PEOHOBbLIX YCTAHOBOK Mpu TemnepaTtype B pedpukepaToOpHOM
MaWwwnHHOM oTtaeneHun He Hwxke 10 °C. [locne AOCTUXKEHUA YKas3aHHOW BeNUYMHLI

BaKyymMma, BakyyMupoBaHME npoaoinkaeTcda AOnsd obecneyeHus OCyLUeHnA CUCTeMbl. 3a
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CYET CO30aHHOrO0 Bakyyma B CUCTeMe KanenbHas Boga Oyaetr ucnapsatbCcs npu
TemnepaTtype BO3dyxa B pedpumkepaTopHOM MalIMHHOM OTAeneHuu, a obpasyloLminca
BoAsAHOM nap OyaeT oTkaumMBaTbCs BaKyyMHbIM HacocoM. Bpems ocylueHnsa onpeaensaeTtca
ncxoasa u3 onbIT aKkcnnyataumi. Hanpumep, onst OCyLWEHNA CUCTEMbI XJlagareHTa ChnnauT-
CUCTEMbI KOHAWLMOHNPOBAHUA BO3adyXa AOCTAaTOYHO He 6onee 30 MUHYT, B 3aBMCUMOCTU
OT XOf040MNPOUN3BOAMTENBHOCTU. (OAPYrMMM CroBaMv B 3aBUCMMOCTU OT BHYTPEHHEro
obbema cUCTeMbI XNafdareHT).

CnepyeT nocne BKOYEHMS BaKyyMHOro Hacoca MO MCTEYEHU HebomnbLIoro
npomexxyTka BpemMeHn (0T MUHyTbl 40 10 B 3aBMCUMOCTM OT TUMa YCTaHOBKM) OCTAHOBMUTb
ero v nNpocrneauTb 3a TeM, MEHSAETCHA N JaBneHne unum Het. Ecnn gaBneHne HavvHaeT
pes3Ko pacTu, TO 3TO O3HAYAET, YTO €CTb HEMNJIOTHOCTb — UMM B CUCTEME XNlafareHTa unu B
COEANHEHNSIX TUOKMX LUMAaHroB MM B MaHOMETpu4eckon ctaHumm. B atom cnyvae
MOBTOPHO 3anyckaTb BaKyyMHbIA HACOC HET HMKAKOro CMbiCna W MPUCTYNawT K MOUCKY
HennoTHocTen. Ecnn nx obHapyXxmnn B cucTeme xnagareHTa, TO Mocne MX yCTpaHeHus,
CUCTEMY CHOBa MoABepratT MNpOBepKe Ha MPOYHOCTb [AaBfeHMeM W TONbKo Toraa
NPUCTYNaKT K MOBTOPHOMY BaKyyMUPOBAHMUIO.

Cuctema xnagareHTa CUCTEMbl  KOHAMUMOHMPOBAHWA  BO3dyxXa  [OSXHa
BblAepXnBaTbCA NoL BakyyMOM B Te4eHue onpeaeneHHoro Bpemenun. ins cnnnt-cuctemsl
KOHONLNOHNPOBaHMSA BO3ayxa 9TO BpeMs cocTasnseTt Ao 1-2 yacos, B 3aBUCMMOCTU OT €€
npomsBoanTensHocTM. Ecnu  ucnbiTbiBaeTca  UeHTpanbHas  cygoBad — cucTema
KOHOMLUNOHNPOBAHMSA BO3yXa, TO BpeMs NPOBEPKU Mo BakyyMOM yBeNU4MBaeTcs.

T.K. cOBpeMeHHble CUCTEeMbl KOHAMLUMOHMPOBaHUA Bo3ayxa paboTaloT Ha peoHax,
TO HeOobXOAMMO KaK MOXHO 4alle MNpoBeEPSATb MNOKa3aHUs MaHOMETPOB (BakyymeTpa),
4YTOObI B ByayLLEM HE TEPATbL PPEOH.

Ana HebonblWMX CUCTEM KOHOMUMOHMPOBAHWUS BO3AdyXa MOBbLIWEHUS [aBreHus
ObITb HE AOIMKHO, ANSA KPYMNHbIX — HEe Bonee 4yem Ha 667 la.

Mpn aTOM pekomeHayeTcsi, B 0OCODEHHOCTM ANt PEOHOBbLIX CUCTEM, ANS NyYllen
OCYLUKM 3anosSIHATb BOASHYIO NONOCTb KOHAEHCATOPOB BOA4OW, HarpeTon o 50 °C.

B cnyyae, ecnu 3a ycTtaHOBNeHHOe BpeMs [aBfieHWe B CUCTEME He MOBbICUIIOCH
WA  NOBBICUNOCb, HO B YyKasaHHbIX npedenax, TO CcYATaeTCd, 4YTO cucTema
KOHOMUWOHMPOBaAHMA BO34yxa npolwfa wucnbiTaHne nog Bakyymom. [locne aToro

NPUCTYNaloT K 3anpaBke CUCTEMbI XnagareHToM. B npoTMBHOM cryyae Heo6XxoanMo HamTu
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W YCTpaHUTb BCE HEeNnsoOTHOCTM B CUCTEMe, a [ocfie Mpou3BEeCTU OrpeccoBKYy U
BaKyyMuUpoOBaHMe.

Kak 1 B cnyyae c cucteMon xnagareHta CydoBOW XOSIOAUSTbHOW YCTaHOBKW Mpouecc
BaKyyMUPOBaHUS CUCTEMbl XnagareHTa CyAoBbIX KOHOULMOHEPOB TaK e OYEeHb BaXeH,
T.K. OT KadecTBa ero npoBedeHus 3aBUCUT fanbHenwas 6e3onacHas u aeKTMBHas
aKcnnyaTaums CyqoBOM XONOAUMBHOM YCTAaHOBKU. YUUTbIBas, YTO COBPEMEHHbLIE CUCTEMDI
KOHOMUMOHMPOBaHUSA paboTaloT Ha QpeoHax, To mwobas, [faxe He3HauuTenbHas
HennoTHOCTbL OyadeT npuvBOAUTL K MNOTEPU (PpeoHa, 4YTO MNPUBOAUT K YBENUYEHUIO
aKcnnyaTauMoHHbIX 3aTpar.

CopepxxaHue N NopsAOK BbINOSIHEHUA paboThl:

1. TponTtu nHcTpyktax no Tb n Mb.

2. lNopgrotaBnmMBawdT W  HageBawT CpeAacTBa  UHAMBMAYanbHOW  3alUUTHI,
HeoOxo4MMble NPU BbIMNOSIHEHUU UCMbITAHWUSA NOA4 BaKyyMOM CUCTEMBbI XagareHTa Cy4oBou
CUCTEMbI KOHOULMOHMPOBAHUSA U BEHTUNALMUKM Bo3ayxa: pabovas ogexaa, nepyaTtku.

3. lNpousBogutca BbIGOp HeobxoauMmoro ob6OpyaooOBaHUS U UHCTPYMEHTA:
BaKyyMHbIW HAacoc, MaHOMeTpuyeckasi CTaHums, rmbKne Npope3nHEHHbIE LLNaHru.

4. OcyuwecTBnaeTca CoeguHEeHWe BaKyyMHOro Hacoca M MaHOMETPUYECKOW
CTaHUuMM NnoCcpeacTBOM rMOKOro wnaHra Xeéntoro ugeta. MaHomeTpuyeckas cTaHuums
COeNHAETCH NOCPEACTBOM LUMAHra CUHEro LBeTa C CUCTEMOM xnagareHTa.

5. lpounsBoanTcsa OTKPbITUE BEHTUNSA Ha MaHOMETPUYeCcKoM CTaHuuKn, B
pesyrnbTaTe Yero cuctema xnagareHta CoeanHSIETCS C BakyyMHbIM HACOCOM.

6. Bknioyaetcs BaKyyMHbI HacoCc HaxaTtuem KHomku «[lyck». [lpousBoguTtcs
KOHTPOSb NOHWKEHNA AaBNEHNS B CUCTEMbI XNagareHTa (4aBneHue AOMKHO NOHMXKaTbCS).

7. lpomnsBectn KpaTKOBPEMEHHYD OCTaHOBKY nocrne 1-2 MuHyT paboTbl
BaKyyMHOro Hacoca Ans NPOBEpPKM Hanuumsg B CUCTEMe XrafdareHTa CyLOBOW CUCTEMbI
KOHOMUNOHNPOBAHMUS U BEHTUNSAUMM BO34yxa SABHbIX HensioTHocTen. Ecnv npoucxogut
ObICTPbIN POCT AaBrieHUs, TO AanbHelee BakyyMMpoBaHue npekpawiaercs, T.K. cuctema
xnagareHTa He repmeTudHa. Ecnm peskoro pocrta gaBrfieHUS He NPOUCXOAMUT, TO CHOBa
3anyckaeM BaKyyMHbI HacOC U NpOJOoSHKaeM BakyyMUpoBaHME CUCTEMbI XadareHTa.

8. lMocne poctmxeHuss Tpebyemoro 3HayeHus Bakyyma B CUCTeMe XnadareHTa,
OoCTaBuTb paboTaTb BaKyyMHbI HAacOC C Lenbio NpoBeAeHUs OCYyLLEeHNA cuctemMbl. Bpems
paboTbl BaKyyMHOro Hacoca C Lenbl OCYLIEeHUs CUCTEMbl XnagareHta onpenensiercs
ONbITOM 3KCrfyaTaunum TOW UM MHOW CyQOBOM CUCTEMbI KOHOULMOHWPOBAHWA BO3Ayxa.
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[nsa cnnut-cnctemsl KOHOULUMNOHNPOBaAHUA BO3AyXa AOOCTAaTOYHO OTpEe3Ka BpeMEeHU B 30
MUHYT, HE bonee, NS NONHOro OCyLIEeHUNA CUCTEMbI XrnagareHTta.

9. lNo wncrevyeHun BpeMeHn, oTBeAEeHHOro Arnd OCYLWKM CUCTEeMbl XragareHta
CyﬂOBOﬁ CUCTeéMbl KOHOMUMOHMPOBAHNA N BEHTUNALMN BO3AyXa — 3aKPblTb BEHTWUI1b Ha
MaHOMeTpVI‘-leCKOIZ CTaHuunn; OCTaHOBUTb BaKyyMHbIVI HacoC W1 OTKMK4YUTb €ero oT
AJIEKTPOCETU. OctaBuTtb CUCTEeMY XnapgareHta CUCTEMbIl XragareHta CWJ,OBOVI CUCTEMDbI
KOHOULNOHNPOBAHUA N BEHTUNALNMKU BO34yXa Nod BaKyyMOM.

10.|_|pOI/13BO}J,I/1Tb KOHTPOJ1b OaBJieHNA B CUCTEMEe XnagareHta Cy,D,OBOIZ CUCTEMDI
KOHOUUMOHNPOBAHNA W BEHTUNAUMK  BO3[yXa. JJ,aBneHme OOJIXXHO  OCTaBaTbCA
MOCTOAHHbIM.

11. Ecnu paBneHne B cucTteMe OCTanocb HEM3MEHHbIM, TO CYMTAETCS, YTO CUcCTeEMa
repmMeTnu4Ha 1n mcnbiTaHne nog BakKyymMoM npoﬁ,quo yCcneuwHo. B NnpoTUBHOM Clly4ae —
cuctemMa XxagareHta CyD,OBOIZ CUCTEMbl KOHOWUMOHMPOBAHNUA WU BEHTUNALMM BO3OyXa

CHNTaeTCHd He FepMeTI/I‘-IHOIZ N ncnblTaHnMem nog Bakyymom He I'IpOI‘/'I,D,eHHbIM.

CopepxaHue oTyeTa:

- HaMMeHoBaHWe npakTn4yeckon paboTol.

- uenb paboTbl U opMUpYyEMbIE KOMMETEHLMMN.

- TeopeTnyeckas 4yacTb.

- NOPSIAOK BbINOMHEHUS paboThI.

- OTBETbI Ha BOMPOCHI 41151 CAMOMNPOBEPKM.

Bonpochbl Ans camonpoBepKu:

1. MNMoyemy He pekomeHOyeTcs 0OTArMBaTb COEAMHEHUS TMOKUX LUNAHIMOB C
NMOMOLLIb BCIOMOraTenbHOro UHCTPYMeHTa?

2. C kakou uenbio ocTaBndAlT paboTaTb BaKyyMHbI HAcoC nocre LOOCTUXEHUS
Tpebyemoro octatovyHOro AaBneHns?

3. KakoBa Lenb NpoBeAeHUs1 BaKyyMUPOBaHUS CUCTEMbI?

MNMpakTuyeckoe 3aHaTME Ne5 BbinonHeHue 3anpaBKuU xfagareHTOM Cy0BbIX CUCTEM
KOHAMLMOHUPOBAHUSA U BEHTUNALUM BO3ayxa

Lenb 3aHsmus:

- MONYYUTb HaBbIKM paboTbl CO CNPaBOYHOM N y4eBHOM NUTEpaTypon;
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- I'IpI/IO6peCTM NnpakTn4eCkne HaBblKU MO 3anpaBKe XragareHToM CyAoBblX CUCTEM

KOHOULMNOHNPOBAHNA N BEHTUNALNKU BO3OyXa.

Ucnonb3oeaHHble ucmoyHuku: [1], [6], [8].
@opmupyembie rpogheccuoHasrnbHble komrnemeHyuu: MK 4.3, T1K 4.6, 1K 4.7.
@opmupyembie nUYHOCMHbIe pe3ynbmamsi: JIP23, JIP26, JIP28, JIP29, JIP30, JIP

31, JIP32.

Teopemuyeckas 4acmab:

Mepen Hayanom 3anpaBku criedyeT MPOBEPUTb YPOBEHb Macna B KapTepax Kanoro

KOMnpeccopa W1 BKIMIOYUTb HarpeBaTesin KapTepos. Konuyectso ponueBaemoro macna

3aBUCUT OT KOHCTPYKUMN YCTAaHOBKU N €€ BHYTPEeHHEro obbema. ,D,J'IFI 3anpaBKkn yCTaHOBKU

XnagareHTom Heob6xoamMmo:

[MONHOCTbIO OTKPbITb 3aMnOpPHbIA BEHTUIb Ha XXWOKOCTHOW NUHUN W BbIXOOE W3
XNOKOCTHOro pecusepa;

MoacoeauHUTb  3anpaBOYHYKO  CTaHUMIO  (3anpaBOYHbLIM  UMnMHAP, 6annoH C
XflagareHToM) 4epe3 TEXHONOrMYecKnin (puNbTP-OCyLIMTENb K  3anpaBOYHOMY
LUTYLEPY Ha XXMAKOCTHOW NNHUN;

Kaxabl WwnaHr nepen npucoeanHeHneM OOrmKeH ObiTb nNpogyT AN BblTECHEHUS
HaxoAsLWerocsi B HEM BO34yxXa, MHa4vye BO34yX M3 LUfaHra nonageTt B XONoAubHbIN
KOHTYP;

HauaTe 3anpaBky pecumBepa W XWOKOCTHOM JMHMM XnagareHTom. 3anpaBky
NPOM3BOAMTb TOSTbKO B XMOKOMW (hase;

KoHTponb KonnyecTBa 3anuMToro B XUOKOCTHOW pecuBep xfagareHTa Npon3BoanTCs
nmMBo C MOMOLLBID MEPHOrO UMNMHAPA 3anpaBOYHOW CTaHUUKU, NMBO C MOMOLLbIO
BECOB, Ha KOTOpble B MpoLecce 3anpaBkn A0SMKEH ObiTb yCTaHoBNEH 6annoH c
XnagareHTom;

MoacoeanHUTb  3anpaBOYHYK0  CTaHUMIO  (3anpaBOYHbIM  UMnMHAP, 6annoH C
XflagareHToM) 4epe3 TEXHOMOrMYEeCKUn (pUNbTP-OCYLLUMTENDb K  3anpaBOYHOMY
LITYLUEPY Ha NMHUM BO3BpaTa XUOKOro xnagareHta u3 KoHgeHcatopa B pecuBep;
HauaTtb 3anpaBky KOHAEHcaTopa xflagareHToMm. 3anpaBKy NPOU3BOAMTb TONbKO B
Xuakon goase;

lMocne 3anpaBku XWOKOCTHOW NUMHWKW, PecuBepa U KoHAeHcaTopa, Heobxoaumo
3anonHNTbL NMHUIO BCacblBaHUA napamu xrnagareHTta. [Ons atoro Heobxoammo

NPUHYAUTENBbHO OTKPbITb BCE 3JIEKTPOMAarHMUTHbIE KilanaHbl Ha XXWUOKOCTHOW JIMHUM.
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Bpemsa OTKpbITUA  3neKTpOMarHUTHOrO KnanaHa onpegensetca pasMmepamu
YCTAHOBKM W KOHTPONMpPyeTCa MO MaHOMETPYy MaHOMETPUYECKOro KOnekTopa,
NOAKNIOYEHHOIO K WTylepy «P» dunbTtpa-oumctntensa Ha BcacbiBaHUMU. B KoHType
AOJMKHO ObITb CO34aHO AaBNeHNe, NpeBbILLAOLLLEE YCTaBKY pene HU3KOro AaBneHns

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

XKvakocTHoM pecuBep 3anonHATb xnagareHTom 6onee, yem Ha 80% ceoero
BHYTpPEeHHero obbema, 3anpeyaercs!

Mpwn 3anpaBke yCTaHOBKM HENOCPEACTBEHHO U3 GannoHa HacTynaeT MOMEHT, Korga
AaBneHne B XoNnoauibHOM KOHTYpe CTaHOBUTCS! paBHbIM AaBneHuto B 6annoHe, n
nepeTekaHue xnagareHta B KOHTYp npekpawjaetcs. YTobbl NpoaomkuTb npouecc
3anpaBku B 9TOM criyyae, crieqyeT crerka nogorpetb 6annoH ¢ xnagareHToM, NoMecTuB
ero B eMKoCTb ¢ Tennon sBogon (~40°C). 3anpelaeTcs nogorpes 6annoHa OTKpbITbIM
nnamMeHeM WUnn anekTpoHarpeBaTensiMu, KOTOpble MOryT NPUBECTU K MECTHOMY NeperpeBy

B Kakon-nmdo Touyke OannoHa

CopepxxaHue U NOPAAOK BbINONIHEHNE pPaboThl:

N3yunTb TEOPETUYECKYIO YaCTb.

MponTtn nHctpyktax no Tb n MNb.

[MpoBepuTb KaKOW HAaXoOMUTbCA XNagareHT B 6anmoHe.
YcTaHoBuTb 6annoH Ha Becbl U 3adMKCMpoBaTh NoKasaHaums.

MpounsBecTn nogcoeanHeHne GannoHa xnagareHTa K cucteme.

2B

3anpaBunTb Heobxoanmoe konnyecTBo. 3admkcnpoBaTb Bec 6anmnoHa nocne
3anpaBku.
OTcoeanHUTL DanmoH.

MogrotToBUTL OTYET O paborTe.

CopepxxaHue oT4yeTa:

- HAMMEeHOBaHMe NpakTU4eckon paboTbl.

- uenb paboTbl 1 dopMUMpPYEMbIE KOMMETEHLMM.
- TeopeTmyeckas 4acTb.

- NOPSIAOK BbINOMHEHMSI pabOoTbI.

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Bonpochkl aAna camonpoBepKu:
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1. Kak npoBepuTb Hanuune Heobxoammoro xnagareHta B 6annoHe?
2. 3ayem HeobxogMMo n3mepaTb Bec bannoHa?

3. Cpe,D,CTBa MH}J,MBM}J,yaﬂbHOVI 3allnTbl NpU 3anpaBke CUCTEMbI XInagareHToM.

MNMpakTnyeckoe 3aHaTMe N2 6. BbinonHeHMe nepBOHaYarbHOM 3anpaBKuU CUCTEMbI
CMa30Y4YHbIM Macriom

Lenb pabomsbi:

- 3aKpenneHne Nosly4YeHHbIX TEOPETUYECKMNX 3HAHWUN;

- npuobpecTn npakTU4YecKMe HaBblkM MO MNepBOHAYanbHOW 3anpaBke CUCTEMBbI
CMa304HbIM MacrioM.

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

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

@opmupyembie nUYHOCMHbIe pe3ynbmamsl: JIP23, JIP26, J1IP28, J1P29, JIP30, JIP
31, JIP32.

Teopemuyeckas Yacmsb:

O6wasa macca 3anpaBnsemMoro B CMCTEMY Macna AgofbkHa coctaBnatb 5-10% ot
Maccbl xnagareHta. HanonHeHve macnom npou3BOAUTCA NPU Bakyyme B CUCTEME.
OctanbHas Macca macna gobaBnsieTcs no mepe HeobxoaMMOCTM BO BpemMs NpobHom
paboTbl XONOANTbHON YCTaHOBKW.

[ns HanofHEeHMs1 CUCTEMbI MAacnoM HEOBXOOUMO NPUCOEANHUTD LUMAHT UNn TPy6bKy
K HanomnHUTENbHOMY BEHTUIIO N ONMYCTUTb CBOGOAHBIN KOHEL, LWaHra unmn Tpybku B cocya
¢ macrnoMm. OCTOPOXHO OTKpbIBasi HaMOSHUTENbHLIN BEHTWUIb, NPOU3BOAAT HaMONHEeHne
CUCTEMbI MacroMm, MOCTOSIHHO crnead, 4Tobbl cBOGOAHbLIM KOHeL, wriaHra unm Tpyoku
Haxoguncsa nog ypoBHEM Macna Bo nsbexaHue nogcoca Bo3gyxa B CUCTEMY.

MO OKOHYaHMM HaMNOSIHEHMSI CUCTEMbl MAaciioM AOfMKeH OblTb COCTaBfEH akT C
yKazaHMeM MacCbl M MapKuM 3anpaBfeHHOro B CUCTEMY Macna C NpUNoXeHNeEM

cepTuduKaTa, yaoCTOBEPSIOLLErO ero Ka4yecTso.

lMopsiOok ebInosiHeHUs1 pabomni:
1. UN3yunTb TeopeTn4eckyto 4acTb.

2. lMoaroToBuTb OTYET O paboTe.
CopepxxaHue oTyeTa:
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- HaumeHoBaHue I'IpaKTI/I‘-leCKOIZ pa6OTbI.

- uernb paGOTbI n (bOpMVIpyeMble KOMnNeTeHuunn.
- TeopeTnyeckad 4acTtb.

- NOPAAOOK BbIMNMOJIHEHUA p860TbI.

- OTBeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Bonpockl onsa camonpoBepkKu:
1. Kak MoxHo onpegenutb Heob6xoamMmoe KONM4ecTBO CMa304yHOro macna?

2. KakoB nopAaaokK 3anpaBkmn CUCTEMbl CMa304HbIM mMacrom?

MNMpakTnyeckoe 3aHaTMe Ne 7. BbinonHeHne Nnpo6HOU paboThbl CyAOBbLIX CUCTEM
KOHAULMOHUPOBAHUA U BEHTUNALUK BO3ayXa
Lenb pabomsi:
- 3aKpensieHne NoMNyYeHHbIX TEOPETUYECKNX 3HAHWUI;

- MONy4YeHne NepBUYHbIX NPAKTUYECKUX HABLIKOB Mo NpoGHo paboTte cygoson CKB.

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

@opmupyemsbie ripogheccuoHanbHble komrnemeHyuu: MK 4.3, TK 4.6, 1K 4.7.

®opmupyembie niudHocmHble pesynbmamel: JIP23, JIP26, JIP28, J1P29, JIP30, JIP
31, JIP32.

Teopemuyeckasi 4acmab:

MpobHasa paboTa xonoannbHon yctaHoBkn CKB npegycmatpuBaeTcs Ansi Hanagku,
perynvpoBKn, NPpOBepKM paboTbl YCTAHOBKN B LIESTOM U €€ 31IeMEHTOB.

B nepnog npobHon paboTbl Heobxoanmo oTperynmpoBaTb Npubopy u yCcTpomcTea
aBTOMaTUYECKOM 3alUnTbl XONOOUITbHOW YCTAHOBKM, @ Takke MpOBEPUTb NPaBUiIbHOCTb
3anofiIHeHUa CUCTEMbIl XrnagareHToOM 1 MacrioM, OTCYTCTBUE yTedek xnagareHta, paccona
N oxnaxgarowen soaa, Bubpaumno MexaHn3moB, annapaTos, TpybonpoBOAOB, OTCYyTCTBUE
HeJoNyCTUMOro HarpeBa MEeXaHW3MOB, MOCTOPOHHUX LWYMOB W CTYKOB, a TaKke
obecneveHne Tpebyembix MapamMeTpoB, XapaKTepU3YHLIMX HOpManbHyl paboTy
xonogunoHon YyctaHoBkn. Kpome TOro, npoepsieTcsd 9PEPEeKTUBHOCTb BEHTUNALMMK
nomewieHna CKB v nomelleHnn ana xpaHeHust 3anacoB xnagareHTa.

MpobHass paboTa HaunMHAETCA C MUHMMANbHOW Harpysku, KOTopas MOCTENneHHO
AOBOANTCA OO HOMUWHANbHOW B Crnyyae OTCYTCTBMA Henonagok B pabote. [Mpyu atom

npoBepsieTcsl  Takke COCTOosiHME u3onsaumn. [lo  OKoHYaHMM npoOGHOK  paboThl
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OoBGHapyXeHHble  HEeUCnpaBHOCTU YCTPAHAOTCA, a nocne OTEenfieHNs YCTaHOBKM
npoBepsieTCsl NIIOTHOCTb BCEX COEANHEHWI U CarlbHUKOB B CUCTEMY XNlagareHTa.

MpaBUNbHOCTb 3anOfIHEHUA CUCTEMbl XMadareHTOM BbISIBNSAETCA Mpu NPOGHOM
paboTe npu OTPErynMpoBaHHOM MOSIOXKEHUN PErYNNPYHOLWMX BEHTUNEN MO CreayoLum
npu3HaKkam:

1) npu HepocTaTke XxnagareHTa B cCUCTeMe TemnepaTtypa MnapoB Ha BXOA4e B
komnpeccop ©Oymer ©Gonee BbICOKOWM, YeM pacyeTHad, WU3-3a  MOHWKEHHOW
X0Nogonpon3BOANTENBHOCTU, CBA3AHHOW C HEMOSHbIM 3anofIHEHMEM WCNapUTENbHOM
cucTembl M GonblUMM NEperpeBoM MapoB Ha Bxode B komnpeccop. [na atoro cnydas
XapaKTepHbl TaKKe MOHWKEHHbIE, MO CPABHEHUIO C pacYEeTHbIMU, OABNEHNA KOHAEHCAUUn
N KUNeHus.

2) npn un3bbITKE XxragareHTa B cUCTemMe, HaobOpOT, OTMEeYalTCs MNOBbILEHHbIE
AAaBMNEHNs KUMNEeHUs1 M KOHOeHcauumu, OTCYTCTBME MeperpeBa MapoB Ha BcacbiBaHMM B
KOMMpPEeCccop W, He3aBMCMMO OT peryrMpoBaHUSA YCTaHOBKW, MPU3HaKX BIaXHOro xoaa
Komnpeccopa — obmep3aHue BcacbiBaloLwero natpybka komnpeccopa, rnyxue CTyku B
NOpLIHEBOM KOMMpPECCOpeE.

Kpome npoBepkun paboTtbl xonogunbHon yctaHoBkm CKB  npoBepsieTcs
repMeTUYHOCTb  BO3OQYXOBOAOB W  nNapamMeTpbl BO3gyxa B KOHAULMOHMPYEMbIX
NoMeLLEHUSIX.

lMopsi0ok ebIinosiHeHUs1 pabomui:

1. UN3yunTb TeopeTn4eckyto 4acTb.

2. lMoaroToBUTb OTYET O paboTe.

CopepxxaHue oT4yeTa:

- HAMMEHOBaHMe NPaKTUYeCKon paboThl.

- uenb paboTbl U hopMMpYyEMbIE KOMMETEHLIMN.
- TeopeTnyeckas 4acTb.

- NOPSAOK BbIMONIHEHMSA paboThI.

- OTBETbI Ha BOMPOCHI ANsi CAMOMPOBEPKM.

Bonpochbl Ans camonpoBepKu:
1. Kak onpefenutb He4OCTaTOYHOE 3anofiHEHME CUCTEMbI XIlagareHToM?

2. Kak onpenenntb nepenofiHEHNE CUCTEMbI XITagareHToM?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BrAP® ®Ir'60Y BO «KI'TY»

MO- MM.04 BEOEHME NPOLIECCOB MO MOHTAXY, MYCKOHANAIKE,
15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 44/69
TEXHUKN 1 CUCTEM KOHOMLIMOHNPOBAHUA BO3OYXA

MpakTnyeckoe 3aHaTMEe Ne 8. U3mepeHne N KOHTpPONb NapamMeTpoB paboTbl CyAOBbIX
CUCTEM KOHAULUOHUPOBAHUA U BEHTUNSALMU BO3ayXa

Lenb pabomsi:
- 3aKpPEenuUTb TEOPETMUYECKNE 3HAHWS;
- MONYYUTb MPaKTUYECKME HaBbIKM W3MEPEHUS U KOHTPONs napamMeTpoB paboThbl

CyaoBbIX CUCTEM KOHONLUMNOHNPOBAHUA N BEHTUNALNN BO3QyXa.

Ucnonb3oeaHHble ucmoyHuku: [1], [5], [11]1 [17].

@opmupyembie ripogheccuoHasrbHble komrnemeHyuu: MK 4.3, TK 4.6, 1K 4.7.

@opmupyembie nUYHOCMHbIe pe3ynbmamsl: JIP23, JIP26, J1IP28, J1P29, JIP30, JIP
31, JIP32.

Teopemu4yeckas Yyacme.

Ons  unu3MepeHuss ©n  KOHTpond napameTpoB paboTbl  CydOBbIX  CUCTEM
KOHOMLMOHUPOBAHUSA U BEHTUNALMN BO34yXa UCMONb3YHTCA crieaylolme Metoabl:
1). WV3mepeHMe MUKpOKNUMATUYECKMX napamMeTpoB. B  cygoBbiX  NOMELLEHUSX,
obopyaoBaHHbIX CUCTEMaMU BEHTUNSAUMM W OTONMEHUHA, U3MEPSIOTCA Temnepartypa
BO34yXa M CKOPOCTb €ro ABMXEeHWUA. B nomelleHusx ¢ CMCTEMON KOHOVULMOHUPOBAHUSA
BO34yXa AOMNOSIHUTENBHO U3MEPSIOTCA TemnepaTypa BO34yXa, CKOPOCTb €ro ABMXEHUS,
OTHOCUTENbHas BMaXHOCTb BO34yxa M TemnepaTypa OrpaxaeHwn (CTeH, noTorska, nona).
[Mpn npoBefeHUM U3MepeHUn B MNOMELLEHUSX OO0IMKHA (UKCMpoBaTbCA Temnepartypa
HapYy>XHOro Bo3ayxa.
2). AspoamHamuyeckas Hanagka cuctem. [NpoBoanTCs € Lenblo onpeaeneHns KonnyecTtsea
BO34QyXa B LEHTpasnbHbIX U aBTOHOMHbIX KOHOMUMOHEpPaX, YCTAHOBIIEHUSI PaCYETHOM
BO34yxonogayM 4epes  BO3gyxopacrnpedenuternbHble  YCTPOWCTBaA,  onpeneneHus
COOTBETCTBUSA PACYETHbLIX M aKTUYECKMX KOMMYECTB BO34yXa BEHTUNMPYEMbIX W
KOHOMLUMOHUPYEMbBIX MOMELLEHUN, a TaKKe MNPOM3BOAUTESNBHOCTM WU MOSIHOrMO AaBrfleHUs
BEHTUNSTOPOB.
3). [lNepuognyeckne caHUTAPHO-TEXHUYECKME OCMOTPbl CUCTEM KOHAWLMOHMPOBAHUS
Bo3ayxa. CynoBow Bpay COBMECTHO C MEXAHMKOM MPOBOAUT MX, HAaNnpumMep, Tak:
- He pexe OdHOro pas3a B Mecsil, NpoBepsieT COCTOosAHME QUIbTPOB M BU3yalbHO

oueHumBaeT UxX 3arpﬂ3HéHHOCTb;
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- He pexe pasa B rof KOHTPONMpyeT YNCTOTY BO34YXOBOLOB;

- NpoBepseT repMeTn3aunto peoHOBLIX BO3A4yXooxnaguTtenen;

- Nepuoanyeckn NpoBepsieT KOHLEBbIE BO3dyxopacnpeaenuTteny Ha 3arpa3HEHHOCTb;

- MpoBepseT UCMPaBHOCTb M MNPaBUMbHOCTb HACTPOWMKN YYBCTBUTESbHbLIX 3M1EMEHTOB
(OaTymnKoB) aBTOMATUYECKNX PErYNATOPOB TemMnepaTypbl U BIIAXXKHOCTH.

[laHHble ocMmoOTpa cygoBOM Bpad 3aHOCUT B CaHUTapHbIM XypHan u TpebyeT oT
Cy[ooOBOM agMUHUCTpaLMM MPOBEAEHUS MEepPOnpUSTUA MO MUCNpPaBEeHUD OBHapYyXeHHbIX
HeaoCTaTKOB.

B cynoBbIx nomelleHusix, 060pyaoBaHHbIX CUCTEMAMU BEHTUMSLUN U OTOMNMEHWS,
n3mMepsalTCa Temnepatypa Bo3gyxa (tB) M CKOpoCcTb [OBwXeHua Bo3gyxa (v); npwu
obopyaoBaHMM MOMELLEHUA CUCTEMOM BO3AYLUHOMO OTOMSIEHUS B XOJSIOAHbIA Mepuoa
N3MepseTCcs Takke OTHOCUTENbHAs BNAXHOCTb Bo3ayxa (n).

B cypoBbix nomelwleHusx, o060pyaoBaHHbIX CUCTEMOW  KOHOAWLMOHUPOBAHUS
BO34yxa, M3MepslTcs: TemnepaTypa Bo3gyxa (iB), CKOpPOCTb ABMXEHUA Bosgyxa (V),
OTHOCUTENbHasA BNaXXHOCTb Bo3ayxa (hu) n TemnepaTtypa orpaxgeHun - CTeH, NOTOJIKa,
nona (tp).

MNpn npoBegeHMNM U3MEPEHUMN B MOMELLUEHMAX OOIKHA  bukcupoBaTbCcA
TemnepaTypa HapyXHoro Bosayxa (tH).

TemnepaTypa M CKOPOCTb [BWXEHUA BO34yXa B MOMELLEHUSX MW3MEPSIOTCA B
HEeCKOIbKMX ToYKax Ha BbicoTe 0,5 1n 1,7 m.

KonnyecTtBo TOYEK NpUMHMMAaETCs B 3aBMCUMMOCTWU OT nnowiaanm nomewieHuns: ao 10
KB. M - 3 Toukun; oT 11 no 30 kB. M - 5 Tovek; ot 31 go 70 kB. M - 8 Toyek; 6bonee 70 KB. M -
10 ToYex.

Touykn 3amepa BbIOBUPaOTCA B MECTaX NPEUMYLLECTBEHHOIO HaXOXAEeHWs NIOAEN Ha
yoaneHun ot 6optoB 1 nepebopok He meHee 0,5 m.

OTHOCUTENbHas BMAXHOCTb U3MEPSETCA NPUONU3NTENBHO B MOMOBMHE TOYEK
3amepa TeMnepaTypbl U TONbKO Ha BbicoTe 1,0 M.

TemnepaTypa orpaxgeHun onpeaensieTcsl Kak cpedHeB3BELUEeHHas Temnepartypa
cTeH (bopToB, nepebopok), nona (nanybbl), NOTONKa.

Ha kaxgom M3 NOBEPXHOCTEW OrpaxaoeHwusl, NpubnmnanTenbHO MO AMaroHanw,
BblOMpaeTcss HECKONbKO Tovek 3amepa. KonnyectBo To4ek nNpuMHMMaeTcsl B 3aBUCMMOCTU
oT nnowaamn nosepxHoctn: 4o 10 kB. M - 2 Toukn; oT 11 go 30 kB. M - 3 ToukK; oT 31 go 70
KB. M - 5 Toyek; 6bonee 70 KB. M - 7 TOYEK.
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[ns conoctaBneHns ¢ HOPMUPYEMbIMU 3HAYEHUAMU Pe3yrnbTaTbl BCEX U3MEPEHUN
ocpegHsaTCS:
1. CpeaHaa Temnepatypa Bo3gyxa, Mamepsiemasi BO BCex To4Kax no niowaan u BoicoTte,
°C:

tecp = (t1 +t2 +...+ tn) / n.
2. CpeHAasa CKOpOoCTb ABMXEHUSA BO3ayxa, M/C:
vep = (vl +v2 +...+ vn) / n1.
3. CpeaHasa oTHocuTeNbHas BNaXXHOCTb BO3ayxa:
¢um cp = (pul + pu2 +...+ ¢ou n) / n2.
4. CpefgHaa Temnepatypa Kaxgoro ns orpaxaeHun, °C:
tp' = (t1 +t2 +...+ tn) / n3,
tp"=(t1+t2+..+tn)/ndnT.A.

Mpwn oueHke appekTMBHOCTN paboTbl CUCTEMbI BEHTUNALUKM (TENNLIM NEPUOA) C
HOpPMUPYEMbIMU (PacYEeTHbIMN) 3HAYEHUSIMU COMOCTAaBNSAKTCA:
- nepenag Mexay cpegHen TeMmnepaTypon Bo3ayxa NoMeLleHns U TemnepaTypomn
Hapy>XHOro Bo3ayxa:

OEJNIbTA t =tB - tH;

- CpefHsAsa CKOpOCTb ABWMXEHUS BO3ayxa Vep.

Mpwn oueHke apPEKTUBHOCTN CUCTEMBI BOASIHOrO OTOMMEHUS (XONOAHbIN nepuog) ¢
HOPMUPYEMbIM (pacHeTHbIM) 3HaYEeHNeM COMOCTaBMATCS:
- cpefHAsa Temnepartypa Bo3ayxa tB;
- CpefHsAs CKOPOCTb ABWXKEHUS BO3ayxa VCp.

Mpwn oueHke apPeKTMBHOCTN BO3AYLLHOIO OTOMNMEHUS (XONO4HbIN Nepuoa) ¢
HOPMaTUBHbLIM (pPacYeTHbIM) 3HAaYEHNEM COMOCTaBNATCA:
- cpefHAsa TemnepaTtypa Bo3ayxa tB;
- CpefHsAs CKOPOCTb ABWXKEHUS BO3ayXa VCp;
- CpefHsAsa OTHOCUTENbHAas BIIaXXHOCTb BO3ayxa du cp.

lMopsi0ok ebinonHeHuUs1 pabombi:

1. U3yunTb TeopeTn4eckyto 4acTb.

2. lMoaroToBuTb OTYET O paboTe.

CopepxxaHue oT4yeTta:
- HaMMEeHOoBaHMe NpakTU4eckon paboTbl.
- uenb paboTbl N PopMMpyEMbIE KOMMNETEHLUN.
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- TeopeTnyeckad 4acTtb.
- NOpPAAOOK BbIMOJIHEHUA p860TbI.

- OTBEeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Bonpocbl Ansi camonpoBepKu:

1. Kakue cnocobbl UCNomb3yoTCs AN UISMEPEHUSI U KOHTPOSS MapaMeTpoB
paboTbl CyA0BbIX CUCTEM KOHOANLMOHUPOBAHUSI U BEHTUNALUM BO3ayXa?

2. KakoBa nepuoanMyHOCTb CaHUTapPHO-TEXHUYECKNX OCMOTPOB CUCTEM

KOHONLMOHNPOBAHNA BO3ﬂ,yX3?

MpakTu4yeckoe 3aHaTne Ne 9. Nonobop, HacTporka mexaHmnyeckoro TPB u
3N1eKTPOHHOr0 pacMPUTENIbHOrO BEHTUNSA A1 CYAOBbLIX CUCTEM
KOHAULMOHUPOBAHUA U BEHTUNALUK BO3ayXa

Lenb pabomsi:

- 3aKpenuTb TEOPETUYECKNE 3HAHWS;

- NonyYnTb MNpaKTUYeCcKne HaBblkM noabopa, HACTPOMKM MexaHudeckoro TPB wu
3NEKTPOHHOro pacLnpUTENbHOrO BEHTUNS ANS CyOOBbIX CUCTEM KOHOWLMOHMPOBAHUSA U
BEHTUNALUN BO3ayXa.

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

@opmupyembie ripogheccuoHanbHele komnemeryuu: K 4.3, T1K 4.6, 1K 4.7.

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

Teopemuyeckasi Hacme.

Mopbop komnpeccopa HeobxoauM ANs TOYHOro onpeferneHns 3aTpar U SKOHOMUM.
Mopbop npousBOOUTCS MO TEOpPEeTMYECKOW Modaye W  MOLUHOCTM dfeKkTpoasuraTe
3MeeBMKOBbIE BO34yX00OXNaguTenu ¢ HENOCPEACTBEHHBIM KMMEHWEM XIadareHTa BHYTpU
Tpy6 3anONHATCA KUMSLWEN XNOKOCTbIO NO neperpesy obpasytolleroca napa. [Ans aton
Lenn cnyxmt Tepmoperynupytowmin BeHTunb (TPB) nnn anekTpoHHbIN paclumpuTenbHbIN
BeHTUnNb (OPB).

lMeperpeBomM Napa HasbiBaeTCA Pa3HOCTb MeXdy TeMnepaTypon napa BbIXOASLLEro
13 BO34yX0OXlagmTens n TemnepaTypon KUneHus.

PaccmoTtpum paboty mexaHunyeckoro TPB.

TPB penatca Ha gBa tuna:

- C BHYTPEHHUM YpaBHUBAHWEM (BHYTPEHHUM OTOOPOM AaBreHus);

- C BHELLUHMM ypaBHMBaHUEM (BHELLUHUM OTOOPOM LaBreHus).

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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HesaBucumo ot cnocoba ypaBHuBaHus, B TPB ucnonb3dyeTcsa mMaHomeTpudeckas
n3mepuTenbHaa TepMmocuctema, KoTopas COCTOUT M3 TepmobanfnoHa W KanumnsipHOM
Tpybkn. TepmocucTema 3anofHSAEeTCs, Kak npaBuno, TeM Xe XnagareHTOM, KOTOpPbIN
3anpaBfieH B CyJOBYK XONOAWUSTbHYK YCTaHOBKY. TepMoBansioH KpenuTca Ha napoBOW
TpybonpoBoad W BOCMPUHUMAaeET TemnepaTypy BbIXogdwero napa XnagareHTta.
CpaBHUTENBbHBLIM 3fIEMEHTOM sBnsieTca anadgparma (Membpana). CHM3y Ha guadparmy
AeNCTBYeT AaBfieHMe KUMNEHUsA XnagareHta v JaBreHne CUnbl 3aTsKKU PeryriMpoBOYHOM
NPYXWHbl, a CBepXy [AaBfleHWe HanosrHWTens, COOTBETCTBYKLEe TemnepaTtype

BbIXOAALLEro 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

MexaHun4yecknn TepMoperynupyoLmMmn BEHTUMb.

Cam npouecc gpoccenmpoBaHnsa NPONCXoanT B ApOoccenbHOM oTBepcTuMn. CTeneHb
oTKpblTA TPB 1, COOTBETCTBEHHO, KOMWYECTBO XWOKOCTWM MoOCTynawwen B
BO34YyXOOXJ1aANTENb, ONPeaEnsieTCa NOSIOXKEHNEM UMbl KrianaHa, KOTOpoe U3MEHSETCS B
3aBMCUMOCTW OT TEKYLLLEro 3Ha4YeHNs neperpesa napa.

[Ons  HacTporkm  HeobxoaMMOro  3Ha4YeHUss  MeperpeeBa napa  CIyXuT
perynmpoBOYHbIA BUHT. [pu BpalLleHUM MO 4YacOBOW CTPESiKE MPOUCXOOUT YyBENU4eHune
3a4aHHOro neperpesa napa, Npu BpaweHU NPOTMB YaCOBOW CTPENKM — YMEHbLLEHME.

Ha Bxoge B TPB ycTaHaBnuBaeTcs cetyatblin punbTp, OA9 OYUCTKA XKUAKOro

XnagareHta OT MeXaHU4YeCKMX 4Yactuy M He pgonyweHua 3arpA3HeHna [JpocceribHOoro
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oTBepcTus. BxogHonm natpyboK MMeeT MEeHbLUMN OMaMeTp MO CPaBHEHWUIO C BbIXOOHbLIM,
T.K. BHyTpn TPB 06pasyeTcsa NnapoXXMakoCcTHasi CMECh.

K OPB oTHocuTca Oonblias rpynna ApOCCENUPYIOWUX YCTPOUCTB  ANs
XOSI0ANNbHBIX MawnH. OBLWNM NPU3HAKOM SBNAETCS NMPUMEHEHMNE CUCTEMbI SNIEKTPOHHOIO
ynpaBneHust anektponpueodom knanaHa. O6o6uweHHoe HaumeHoBaHue Electronic
Expansion Valve, Ha pycckui £3blK NepeBOAAT KaK OJIEKTPOHHbLIN perynmpytoLwmin
BEHTUIMb, ONEKTPOHHbLIN PacLUMPUTENBbHBIA KranaH WUNu ONEKTPOHHbLIN perynupyowmnin
kKnanaH. B goKkymeHTauum Ha aHrMUNCKOM A3blKe Yalle BCEro npUMeEHSEeTCs COKpalleHue
EEV. OGblMHO OPB npumeHsiloT gns perynMpoBaHWA neperpesa napa Ha Bbixoge U3
ncnapuTens u HasblBaloT UX ANEKTPOHHBIMU TePMOpErynmpyowmmm seHTunsamm (3TPB).

Hapagy c¢ OTPB BbinyckaloTCAa 9NEKTPOHHbIE pPErynsitopbl YPOBHS  KUAKOro
XflagareHta B ucnapuTensix 3aTonfieHHoro Tuna. Bo3moxHo ucnonb3oBaHne IOPB gns
ctabunmsauumn gaBneHnsa KUNeHust xnagareHta nepenyckoM CxaTblX MapoB C HarHeTaHUs
Ha BXO4 McCrapuTens unuM ApoccenvpoBaHMEM napa Ha Bbixoge u3 ucnaputens. Ons
ctabunusauun gasneHnsa KOHAEHcauMn MpyU HU3KKMX TemnepaTtypax oKpyxatowen cpeapbl
OPB MOXeT MeHsTb pacxod >KMAKOCTU, BbIXoasdllenm u3 koHaeHcaTtopa. WHorga OPB
obecneuynBaeT BMNPbLICK XKWOKOrO xnajareHTa B KOMMApeccop [Ans  OrpaHuYeHus
TemnepaTypbl HarHeTaHUS.

Jlobon OPB coctouMT K3 [poccenbHOro KrarnaHa, afekTponpueoga K Hewmy,
AAaTYMKOB U 3NEKTPOHHOM CUCTEMbI yNpaBrieHUs. YHUBEPCanbHOCTb 3aKIyaeTcs B TOM,
YTO HasHayeHwe n Tunopasmep IPB MOXHO M3MeHATb NyTem nogdopa COCTaBHbIX €ro
yactTeMm W MPOrpaMMMpPOBaHUS  3NEKTPOHHOM CUCTEMbl  YyrpaBneHud, UMeHYyeMOown
KOHTponepom wunu ppaveepom. B 3aBucmmoctn oT Buaa pgatumka OPB mMoxeT ObiTb
perynaTopoM neperpesBa napa, YPOBHS XWAOKOCTW, [AaBfeHus WnNu TemnepaTypbl
xnagareHTa. Pasmepbl ApoCCenbHOro KranaHa onpegenstoT NPonyCKHY0 CnocoBHOCTb MO
Xnakoctn unu napy. MicnonHntensHoe yCTPONCTBO (akTyaTtop) noabupatoT B 3aBUCUMOCTU
OT XO4a NOABMXHOM YacTu KnanaHa v noTpebHON MOLLHOCTM Ha ee NepeMeLLeHNe.

C nomowpbto OByx patuMkoB S1 M S2 uamepsdetrcsa AaBfeHUME KUNEHUS W
BbIXOOALLEro U3 ncnaputens napa CooTBETCTBEHHO. [laHHble OT OaTYMKOB MOCTyNawT B
MUKPOKOHTpOMNep rae npeobpasyloTcs B 3HAYeHUs TemnepaTtyp W paccyuUTbiBaeTcs
TEeKyLWMN neperpeB napa, a 3aTeM CpaBHUBAKTCA C 3adaHHbIM 3HA4YeHMEeM neperpesa

napa xrnagareHrta.
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MpuHumMnuaneHas cxema paboTsbl OPB.

Mo TNy MCNONHUTENBHOIO YCTPOMCTBA AN NepeMeLleHNs NoABUKHbIX 3NIEMEHTOB
knanaHa OPB  pgenatca  Ha  anekTpoMarHWTHble,  3NEeKTpoTepMUYEecKMe U
3MEeKTPOMAaLLUNHHbIE (MOTOPHbLIE).

OPB c oanektpomMarHUTHbIM MNPMBOAOM KfamaHa He3aBUCUMO OT WCMNOSNTHEHUS
paboTaeT B MMNYNbCHOM pPEXMME Ha OCHOBE LUMPOTHO-UMMYNbCHON mMoaynsaunn. CyTb ee
3aKknyaeTcs B TOM, YTO BbIXOAHbIE CUrHanbl KOHTporiepa MK nmetoT NoCToAHHbIN nepuog,
T,, BENUYNHY (aMnnuTyady), HO PasHyl NPOLOIMKUTENBHOCTb T, (LLUMPWUHY MO BPEMEHN).
OnNuTenbHOCTb OTKPLITUS KranaHa t, B KaXdoMm nepuoae 3aBUCUT OT BEeSMYUHBI
paccornacoBaHusi Mexay 3afaHHbIM UK (PakTU4eCKUM  (M3MEPEHHBIM)  3HAYEeHUAMMU
neperpesa napa.

Mo npUHLUKUNY AencTeus 3aNeKTpoTepMUYECKne oPB aHarnornyHol
anekTpomawmnHHbiM  OPB. OHKM Takke copepxaT [ABa [JaTyvka And onpegeneHuns
neperpesa napa, KOHTpornep 1 knanaH co WrokoM. OTnu4mne CoCcTouT B UCMOSb30BaHUN
3NEKTPOTEPMUYECKOTO (TEPMOINEKTPUYECKOrO) MNpumBoda, obnagatowero 3HauYnTeNbHON
WHEPLNOHHOCTBIO.

OPB ¢ anekTpoMallnHHBIM NPMBOAOM (LUAaroBow anekTpoasuratens). FepmeTnyHble
KnanaHbl ¢ NpMBoAoM OT wwarosoro asuratena (L) npeactaensaioT cobon coBpeEMEHHbIE
BbICOKOTEXHONMOMMYHbIE M3aenud. McnonHeHve knanaHoB MOXeT ObiTb YrnoBoe unu
npsMoToyHoe. B nocnegHem crydae LITOK MOXET pacrnonaraTtbCs BepTUMKaNbHO WK
HaKNoOHHO. HekoTopble KnanaHbl UMEKT CMOTPOBOM a3oK And HabnogeHnsa 3a NoTOKOM
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Apoccenvpyemoro xnagareHTta. Npeobpa3oBaHue BpallaTeNlbHOro OBWKEHUSI poTopa
anekTpoaBuraTensi B NMHENHOe NepeMeLleHne NiyHXepa KnanaHa npoucxoauT 3a cyeT
pe3bboBoi unu 3ybyaton nepepaun. PasnmyaloT knanaHbl C «CyXUM» U «MOKPbIM»

apurartenem.

lMopsidok ebinosiHeHUs1 pabomni:

1. MN3yunTb TEOPETMYECKYIO YacTb.

2. lNpowussectn nogdop TPB n 3PB no 3agaHHOM Npon3BOAUTENBHOCTN NO
KaTanoram (oupmM-npon3BoanTenNen.

3. lMoaroToBuTb OTYET O paboTe.

CopepxaHue otyeTa:

- HaMMeHOBaHMe NpaKTU4ecKom paboThl.

- uenb paboTbl 1 opMUMPYEMbIE KOMMETEHLMMN.

- TeopeTuyeckas 4yacTb.

- NOPSAOO0K BbINONHEHUS1 paboThbl.

- MapKu 1 xapakTepucTukmn nogobpaHHbix TPB n OPB.

- OTBETbI HAa BOMNPOCHI 451 CAaMONPOBEPKMN.

Bonpocbl Ans caMmonpoBepKu:

1. Kakue gBe npuvHumMnuanbHble KOHCTpyKunn TPB?
2. Kakwue cywecteyor OPB?

3. B 4ém npeumywectso 3PB nepeg TPB?

MpakTnyeckoe 3aHaTMe Ne 10. JkcnnyaTtaumusa cuctemMm ynpaBneHUs CyAoBbIX CUCTEM
KOHAULMOHUPOBaAHUSA U BEHTUNALMKM Bo3gyXa

Lenb pabomnbi:

- 3aKpensieHne Nosly4YeHHbIX TEOPETUYECKNX 3HAHUN;

- MOSflyYeHMe MnepPBUYHbIX MNPAKTUYECKMX HAaBbIKOB MO 3KCMfyaTauuMm CUCTEM
yrnpaBneHnsi CyaoBbIX CUCTEM KOHAMLMOHUPOBAHNS U BEHTUIALUM BO3aYyXa.

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

@opmupyemsbie ripogheccuoHarsribHble komrnemeHuyuu: K 4.3, K 4.6, TIK 4.7.

@opmupyembie nnudHocmHble pesynbmamel: JIP23, JIP26, JIP28, J1P29, JIP30, JIP
31, JIP32.
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Teopemuyeckasi Yacme.

MpoBepka cpabaTbiBaHUA 3aLWUTHBLIX pene.

PekomeHayemasa nepunoauvyHOCTb MPOBEPKM cpabaTbiBaHUS 3alUTHLIX pene — He
pexe 1-ro pasa B Mecs.

[MpoBepKy HaCTPOMKN perne HU3KOro AaBfieHUs NPOU3BOAAT criedylowwmm obpasom.
[MocTeneHHO nNpUKpbLIBaOT BCacCbIBAKOLWMA BEHTUMb paboTarolero kKomnpeccopa, Tem
camMuM MOHWXaKT [aBfieHne BcacbiBaHus [0 Tpebyemoro OaBreHud, Mpu KOTOPOM
pa3MbIKalOTCA KOHTaKTbl MUTaAHUSA anekTpoasuratens komnpeccopa. [lpnoTkpbiBas
BCacCbIBAKOLLNA BEHTUIMb KOMMpeccopa, NOBbLIWAKT AaBfieHMe BCacbiBaHUS U NPOBEPAOT
HacTponky PHL Ha BKntoYeHne KoMmnpeccopa (3amMblkaHne KOHTaKToB pere). Takke MOXHO
3aKpbITb Nogavy Ha noTpebuTenn oo cpabatbiBaHUs pene, YTob Npu nocrnenyoLwem nycke
He NoNyYnTb BMAXHbIN XOA.

MpoBepka pene OaBfieHMst  HarHeTaHMss Ha  pa3MblkaHME  KOHTaKTOB
OCYLLECTBNAETCA YBENMYEeHNeM [aBfeHuMs B KOHOEeHcaTope 3a CYeT YMEeHbLUEeHUs
KonuyecTBa npokadnmsaeMon 4Yepes Hero Boabl. M, HaobopoT, yBennumeasa nogady Bofbl B
KOHOEeHcaTop, UKCUPYIOT MOMEHT BKIKOYEHUA komnpeccopa. [lo  maHomeTpy,
YCTaHOBNEHHOMY Ha HarHeTaTesrlbHOW CTOPOHE KoMMpeccopa, (OUKCUPYIOT AaBneHue, npu
KOTOPOM pefie oCTaHaBNMBaeT KOMMPECcop, U Npyu HeOBXoOUMOCTU perynupyrot npubdop.
MocTteneHHO yBenuumBas nogadvy 3aboOpTHOW BOAbI B KOMMPECCOP, CHWXalT [aBreHue
KOHOEHcauun n (pUKCMpyoT AaBneHuUs 3aMblkaHUs KOHTakToB pene. Bo Bcex cny4vasx
AaBreHne OTKIIYEHUsT KOMMpeccopa [OOMMKHO OblTb HMXe [aBfieHus, Ha KoTopoe
OTperynMpoBaHbl NpefoXpaHUTeNbHbIE KnanaHbl.

Pene koHTpons cmasku KoMnpeccopa MpoBEPSIOT U perynumpyoT Ha paboTaloLlem
Komnpeccope, Angd 3Toro ocrnabnsawT NpyXnHy Ha nepenyckHOM KnanaHe, copacbiBatoiemMm
YacTb Macna Hasag B KapTep KOMMpeccopa, CHWXalT AaBfieHue macrna B cucteme [o
BENUYMHBI, MPU KOTOPOM perie KOHTPONsS AaBreHuUst Macna OTKIIYUT aneKkTpoasuraTesb
Komnpeccopa.

TPB 4aBnsetcsa npornopuMoHaribHbIM — PErynaTopoM  pasHuubl  Temnepartyp
(neperpea napa). [Nocne BO34eNCTBMS Ha BO3QyxooxnaguTernb (M3MEHEHUE TEMNroBOW
Harpysku), HadMHaeTcs npouecc perynupoBaHus neperpeBa napa. OT nNpaBMibHOCTU
HacTpounkun TPB 1 ero MoHTaxa 3aBucut acpdekTneHas n 6esonacHasa pabora CXY.
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TepmobannoH AomKeH KpenuTbCs Ha rOpUM3OHTanbHOM yyacTke Tpybonposoga u
MaKCMMarnbHO MMOTHO npurneratb K rnoepxHoctn metanna. C uenbio MUHUMU3NPOBATL
BNUAHWE TemnepaTtypbl Macra Ha u3MepsemMblii neperpeB napa, TepmMobaniioH Hy>XHO
KpenuTb cBepxy u cboky Tpybbl (ecnn onupartbcs Ha undgepbnaTt yacoe — 10 B obractu
BepxHen ero vactu ot 9 go 15 yacos). Ecnv ocyweCcTtBUTb MOHTaX CHU3Y Tpybbl, TO
TepmobannoH byaeT BoCnpvHMMAaThL TemrepaTypy CMas3oyHOro Macna v nogaepxusaTb

MeHbLlLee 3HaYeHve neperpesa napa, Yem TpedyeTcs.

KpenneHne Tepmobannona TPB.

TepmobannoH nNOKpbIBAOT TENMOBOW M30MsUMEA C  LENbd  MUHUMU3aLUK
BO3JENCTBUA Ha TOYHOCTb M3MEPEHMS OKpyxawLllero Bosgyxa. Bo Bpemss MoHTaxa
Heobxogmmo u3beratb 3armba kanunndapHon Tpybkwn, coeguHsaowen TepmodansoH wu
kopnyc TPB, 4yTtobbl He ONYCTUTb yTeYKy HanonHuTens. NoaBoa ypaBHUTENBHOW NIMHUN
AenaeTca B HenocpeacTBEHHOW 6nM30CTU OT MecTa YCTaHOBKM TepMobanfoHa Takke
ceepxy Tpybbl. Mexay kopnycom wu TepmobannoHom TPB He [omkHO ObiTb
OOMNOMNHUTENbBHBLIX MAPABAMYECKUX COMPOTUMBIIEHUWN — TOMBbKO BO34yXooxNaguTernb W
rmgpaBnuyecknn  pacnpegenutens. Ha pucyHke CRMOWHBIMU - JIMHUAMM  YKa3aH

NpaBWbHbIA MOHTaX, @ MYHKTUPHBIMU JIMHUSAMW OLUMOOYHbIN.

B

MpaBunbHOe kpenneHne TepmobannoHa TPB.
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OCHOBHble acnekTbl, KOTOPbIE AOMKEH 3HATb U NOHUMATb CYAOBOW MEXAHWUK, eCriu
eMy Heobxoanmo ByaeT npomssecTn 3ameHy TPB:

1). YcTaHaBnmBaTb HOBbLIM TPB TOM e Mapku 1 ¢ TeMU e XapakTepuctukamu unm
ero aHanor gpyro upMbl-npon3BoguTENS.

2). Bmecto TPB c BHewHuMM OTOOPOM [aBrfieHUs Hernb3s YycTaHaBnvBaTb C
BHYTPEHHUM O0TOOPOM, 3anasiB NpU 3TOM ypaBHUTENbHYO TPYOKy.

3). Heobxogmmo cobniogaTtb akkypaTHOCTb NpU MOHTaxke TepmobannoHa, nsberas
3anoma KanunnspHomn Tpyoku.

4). TepmobannoH KpenuTcsi Ha rOpU3OHTamNbHbIM Yy4YacTOK CBepxy TpyObl w
n3onupyeTcs.

PerynupoBanue TPB.

OcHoBHasi pekoMeHOaumss — He U3MeHsTb HacTpouky TPB, ecnu 310
AEeNCTBUTENBHO He TpebyeTcs. TeM He MeHee, BO3HUKAKT CUTyauun, Korga npuxoamTcs
N3MEeHNATb 3aJaHHbIA Neperpes napa (4ns yckopeHus oxnaxageHus, Hanpumep). MNpn atom
HeobOxogmMmo cobntogaTtb OCTOPOXHOCTb, OCOBEHHO, KOorga YMeHbLlaeTcs 3agaHHoe
3HayeHne. B atom cnyyae TPB MOXeT BbIMTM Ha HEYCTOMYMBBLIA peXxum paboTbl, YTO
MOXET BbI3BaTb HACTYMMEHME BIIAXHOro XOA4a KoMrpeccopa W ruapasnuyeckui yaap.
HeyctonumBas paboTta xapakTepu3yeTcs MOsiBNEHWEM HesaTyxawowux KonedaHuin
neperpesa napa u, COOTBETCTBEHHO, pacxoda >UAKOro xnagareHta. 910 6yget xopowo
BMOHO MO MaHOMETPY Ha BbIxode M3 BO3gyxooxnagutens — Oyger OTYETNMBO BUAHO
konebaHnsa naBneHus.

Ecnn, Bcé-takn, npuxogutca perynuposaTtb TPB, To Heobxoammo obsizaTenbHo,
nobbiM 1 yaobHbiM cnocobom 3anmMcaTb Ha Kakoe KOnmMyecTtBo OBOPOTOB M B KaKyh

CTOPOHY NOBOpaYMBarsncs peryiMpoBOYHbIA BUHT.

lMopsi0ok ebInosiHeHUs1 pabomni:

1. UN3yunTb TeopeTn4eckyto 4acTb.

MponTtn nHctpyktax no Tb n MNb.

MpounssecTn npoBepKy cpabaTbiBaHUSA pene BbICOKOro U HU3KOro AaBreHUn.

MpounssecTtu perynuposky TPB.

o > Db

MogroToBUTL OTYET O paborTe.

CopepxxaHue oT4yeTa:
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- HaumeHoBaHue I'IpaKTI/I‘-leCKOIZ pa6OTbI.

- uernb paGOTbI n (bOpMVIpyeMble KOMnNeTeHuunn.
- TeopeTnyeckad 4acTtb.

- NOPAAOOK BbIMNMOJIHEHUA p860TbI.

- OTBeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Bonpochkl Ana camonpoBepKu:
1. KakoBbl NOCNeACcTBUS HE KOPPEKTHOM HAcTponkn TPB?
2. KakoB nopsgok NpoOBEPKU perie BbICOKOro AaBrneHnsa?

3. Kakos nopAaaokK npoBepKn perie HU3KOro nasneHna?

MpakTnyeckoe 3aHaTne N2 11. TexHnyeckoe ncnonb3oBaHUe U 06CIyXMBaHUe
CYAOBbIX CACTEM KOHAULMOHUPOBAHUA U BEHTUNALMMN Bo3ayxa

Lenb pabomsi:

- 3aKpenuTb TEOPETUYECKNE 3HAHWS;

- NOSTYYNTb NEPBUYHbIE NPAKTUYECKNE HaBbIKM MO TEXHUYECKOMY UCMONb30BaHUIO U
06CNyXMBaHUIO CyJOBbIX CUCTEM KOHANLMOHUPOBAHUSA N BEHTUMNALMM BO3ayXa.

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

@opmupyembie rnpogheccuoHasrbHble komrnemeHyuu: MK 4.1, K 4.7.

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

Teopemuyeckasi Hacme.

Mpn obenyxmBaHnn CKB pykoBOACTBYOTCA (PUPMEHHBIMU UHCTPYKLMAMU, a TakKe
aencTteyrowmmm MNMpasunamm TeXHUYECKOW SKChyaTauumn Cy4oBbIX CUCTEM, BEHTUMALMU U
KOHONUNOHMPOBaHMSA Bo3ayxa. Cuctema KpyrnorognyHoro KOHAULMOHUPOBAHUA BO3ayxa
MOXeT paboTaTb B Tpex pexumax: netHem, 3vuMHeMm u BeHTunaumn. CKB u3 pexuma
BEHTUNALUN B PEXMM TEMMOBMaXHOCTHOM 006paboTkM Bo3gyxa nepeBoAAT C y4yeToM
HarpeBa BO34yXa B BEHTUNATOPE M BO34YyXONPOBOAAX KOHKPETHOW AaHHOW CUCTEMbI U NpU
Takon Temnepartype Hapy>XHOW) BO3ayxa, 4Tobbl B MoMelleHusx obecnevmBanncb KoM-
dopTHble ycnosusi. Hanpmumep, CKB KpynHOro naccaXxvpckoro CyaHa, B KOTOPOW Harpes
BO34QyXa B BEHTMNATOPE WM Bo3ayxonpoBogax pocturaet 7-10°C, nepeBogAaT B NETHUN
PeXMM YXe Npu TemnepaTtype HapyxHoro Bo3gyxa 14-15°C; B TO e Bpemsi Takas
cuctemMa nepeBOOUTCA B 3MMHUW PEXMM MPU OTHOCUTENBHO HU3KMX TemnepaTypax

aTMocepHOro Bo3ayxa.
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B netHuin pexxum CKB cnegyeT BBOAMTE B crieaytoLleM Nopsiake.

MoarotoBUTL K MYCKY XOMOAWSbHYK YCTaHOBKY. OTMeTMM, 4YTO 3KcnnyaTtauus
xonoaunbHbIX ycTaHoBok CKB (nyck, obcnykuBaHue, OCTaHOBKa U Ap.) OCYLLEeCTBNAEeTCS B
TOYHOM cooTBeTCTBUM C [MpaBMnamm TEXHUYECKOW JKCNIyaTaunm CyAoBbIX XONOAUIbHbIX
YCTaHOBOK W 3aBOLACKOW WHCTPYKUMEW; MPOBEPUTb MOSIOKEHNE BO3OYLUHbIX 3aCOHOK,;
BKMIOYMTb B paboTy BbITSDKHbIE CUCTEMbI BEHTUASUMW, NapannenbHast pabota KoTopbIX
npegycMmotpeHa paboden uHCTpykumen npu nycke CKB; 3anyckaloT BeHTUNATOP
KOHOMUMOHepa. Ecnu koMmnpeccop CHabXeH KapTepHbIM AfieKTpoHarpeBaTenem, BKIIYUTb
ero 3a 1 4 go nycka komnpeccopa. [losicHum, gns 4ero 910 Heobxoawmmo. [locne
OCTaHOBKM KOMMpeccopa TemnepaTtypa B KapTepe BBMOY OXaXOeHUs rperLmxcs
AeTanemn nocTeneHHo CHMXaeTcs. OTO Bbl3blBaeT BECbMa UHTEHCUBHOE HacCbILWEHWe mMac-
na xnagoHoMm, B pesynbTaTe 4Yero ypoBEeHb pacTBOpa B KapTepe MOoBbIWAeTCs U3-3a
obpasoBaHMA neHbl MO BcemMy oObeMy pacTtBopa. Bcneactevme atoro npwu nycke
KoMnpeccopa co3gaeTcs peanibHas onacHOCTb CpbiBa BCacbiBaHWUS MACisIHOrO Hacoca U
cpabaTbiBaHUS pene KOHTPOSi CMa3ku Ha aBapuMHOE OTKIKYEeHMe KoMMpeccopa.
CBoOeBpeMeHHOe BKIOYEHUE KapTepHOro nogorpeBatens obecrneynmBaeT MNOBbILEHWE
TemnepaTypbl B KapTepe 6esgencrBytowiero komnpeccopa go 20—25°C, B pesynbrarte
4yero MNPOUCXOAAT BO3rMOHKA XfagoHa M3 mMacrna WM nocreaylowmin HopMarbHbIA  MyCcK
Komnpeccopa. [pumMeHsaTCa Takke NOCTOSHHO OEUCTBYIOLLME rPenikn, Npu4em B nepuog,
paboTbl KOMMpeccopa X BUSHUE Ha TemnepaTypy mMacra odeHb HEBENUKO (MOBbILLEHNE
TemnepaTypbl U3-3a paboTbl rpenkun He 6onee 1 °C), a BO BpeMSA CTOSHKN MalUUHbI Takas
rpenka mowHocTbo okono 100 BT obecneunBaeT HyXHbIW HEDOMbLUOW HarpesB KapTepa.
Mpy oOTCYyTCTBMM KapTepHOro nogorpeBatens BO BpeMsa ONUTENbHOW  CTOSHKU
KOMMpeccopa HarHeTaTesnbHbld WM BCacblBalOLWMIA 3aMopHble BEHTUNN KOMMpeccopa
cnegyeTt pJepXaTb 3aKpblTbIMW, TaK Kak B pe3ynbTaTe BO3MOXHbIX MPOMNYCKOB U
NoBbILLEHNS AaBfeHUs B KapTepe B3auMHas pacTBOPMMOCTb Macra yBenMynBaeTCs, YTo
npuBoauT K ewe bonbluemy B3OyxaHuUo macna.

Myck xonogunbHOro KoMnpeccopa NPoOn3BOAUTCA C OTKPbITbIM HarpeBaTenbHbIM U
3aKpbITbiIM BCaCbIBAKOLMM BEHTUNAMKU. BkroumB Komnpeccop, cnegyer MeOsieHHO U
OCTOPOXHO OTKpbIBaTb BCaCbIBAKOLWUN BEHTUIb KOMMpeccopa. B cnyyae nosBneHwsa B
UMnMHApax CTYKOB, YKasblBalOLWMX Ha nonagaHne B HUX KUOKOro peoHa wnu
MacrnogpeoHOBOM CMECK, BCACbIBaOLLMIA BEHTUITb KOMNpeccopa BbICTPO 3akpbiTh. [locne
npekpaweHns CTyKoB B UWIMHApPaxX CHOBA MeEONIeHHO U OCTOPOXHO OTKPbITb
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BCaCbIBAKOLLNN BEHTUNb. [TOCTENEHHO OTKPLITL 3anOpPHbIA BEHTUIb HA XXUAKOCTHOW SIMHUK
nocre KoHgeHcartopa (pecusepa).

YcTaHOBKY BBOOAT B AEUCTBME, a 3aTeM NepeBOAAT Ha aBTOMATUYECKUN PEXUM.
Mpn pabote CKB wunniomMuvHatTopbl B 0OCNYyXMBAeMbIX MOMELLEHNAX O0SDKHbl ObiTb
3aKpbITbl, @ pelweTkn Ha ABepsiX OTKPbIThbl. [daBneHne KuneHusi ppeoHa AOSTHKHO COOT-
BETCTBOBaTb TakMM TemnepaTypam, npu KOTOpbIX UCKNYaeTca obpasoBaHMe CHEroBoW
«LWYBbl» Ha NOBEPXHOCTU BO3QYXOOXIAAUTENS, TaK KaK HapacTalowmnn nHen nosbicun Obl
aspoaMHaMuyeckoe CONpOTUMBIIEHWE, 3aTpygHWU MPOXo4 BO34yxa, yXyawwun npouecc
Tennonepegayn. W3 aTOoro pacyeta TemnepaTtypa KuneHuss @QpeoHa to B
Bo3gyxooxnagutene pormkHa ObiTb He Hwke 0°C, 4yTo cooTBeTCTBYET U3ObITOYHOMY
pasneHuto kunenmsa 0,2 MMa ana R12 n 0,4 MlMNa ana R22. Ha paBneHusa He Huxe
yKa3aHHbIX HacTpaueatoT PUL 3awuTbl X0No4unbHON YyCTaHOBKKU. M3 Taknx xe coobpaxe-
HUMW  OrpaHUYMBalOT CHWXEHWE TemnepaTypbl paccona, nogaBaemMoro B  BO3-
ayxooxnagutenn CKB. Ecnu He ypanocb nsbexaTb obpa3oBaHMsi CHEroBon «LLy6bl»,
WUHEeN yaansioT BPEMEHHbIM OTKITHOYEHMEM MOA4AYM XNagoHOCUTENS B BO34YyXOOXNaanUTeNb
npu paboTaroLem BeHTUNATOpe. YuntbiBas TO 06CTOATENBCTBO, YTO BO34yX00XNaauTenb
paboTaeT npuM MNOBbLIWEHHOM [AaBMEHUN KUNeHust dpeoHa, u3bbITOYHOE AaBreHne
KoHgeHcauum Pk gormkHo ObiTb He meHee 1,0 MlNa gnsa R22. B atom cnyyae pas3HOCTb
AasneHun no obe ctopoHbl TPB, oT KOTOpoW 3aBUCUT ero Npou3BOAMTENbHOCTb, ByaeT
poctatoyHon. [laBneHue Pk nogaepXuBakoT yMEHbLIEHMEM NnoAdadn oxnaxgarowen soabl
B KOHOEeHcaTop.

[ns onpegeneHns npMbnuanTensHOro 3HavyeHust Temnepatypbl, obecneymsatoLLen
B )XKapKoe Bpemsi KOMMOPT B XWMbIX NMOMELLEHUSX, MOXHO MCMNOSb30BaTb CreayoLLyHo
PEKOMEHOOBAHHYKO 3aBUCMMOCTb MeXAy TemnepaTtypamu Hapy>XHOro Bosgyxa tump M no-
MeLleHuns tnom

tnom=0,5t,5p+8°C

Hanpumep, npu tHap= 34 °C B nomeweHMn [OOCTAaTOMHO noadepXuBaTth
Temnepatypy 25 °C.

CKB nepeBogAT B 3UMHUIN PEXMM NPU CHWKEHUN TeMNepaTypbl BO3ayXa B XUMbIX
nomewieHnsax meHee 20°C. lMNMepen BBeaeHnem B paboTy NapoBOro BO3gyxoHarpeBaTens
ero cregyet nporpetb B TeyeHne 15-20 MWH, 3TO BbLINOMHAETCHA C MOMOLLbK KranaHa
nogayun napa B BH npu oTKpbITbIX KpaHax NpoayBaHUs Ha Bbixoge u3 HarpeBaTens. Ecnu
CKB obopynoBaHa BOASIHbIMM  BO34yXOHArpeBaTensMui, crnegyet  MpoOu3BECTH
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KOHTPOJSIbHbLIN MYCK TEMNMIOHOCUTENS BO BCE YacTW CUCTEMbI, BKIoYasi AOBOOOYHbIE
BO3dyxoHarpesaTenu, n ybegutbca B OTCYTCTBUM nopTekaHun. Mpu pacconbHOM Oxnax-
AeHUM BO3ayxooxnaguTtens HeobxoauMO CNUTb paccost UNu NPecHy Body U3 CUCTEMB,
4TOObI UCKIIOYNTL 3amMep3aHne B CUMbHbIE MOPO3bl. [Insa nepesoga CKB B 3MMHUIA pexnm
HeoOxoOMMo: nogaTtb TENmoHOCUTENb B BO3gyxoHarpesatenu nepsoro nogorpesa (BH1);
BKMNIOYNTL BO3AyxoHarpeBaTenu BToporo nogorpesa (BH2, BP[M). Ha cypax, roe CKB
umetoT BPL, B page crnydyaeB cHavana BKAOYaOT AOBOLOYHbIE HarpeBaTtenu. JTo No3Bo-
naet obutatendam nosbllWaTh TemnepaTypy Bo3gyxa B MepByl odvepeb B TeX
noMeLleHnax, Ons KOTOpbIX XapakKTepHbl OTHOCUTENbHO OonbLine TenmonoTepu; nocre
NPOBEPKN MOSIOXKEHUS BO3AYLWIHbLIX 3aCMOHOK M BKIHOYEHUSA MOJSIOXKEHHbIX BbITSKHbIX
CUCTEM BEHTUNALNM BKIOYNTL BEHTUNATOP.

Hanee CKB nepeBoAAT B aBTOMATUYECKUA PEXUM M BKIHOYAKOT YBMAXHUTENbHOE
YCTPOUCTBO.

BbiBOO ycTaHOBKM K3 paboyero pexumma OCylWecTBnAsalT B obpaTHOM
nocnegoBaTtenbHOCTU. [locne  BbIKMKOYEHMST NapPOBbLIX  BO34yXoHarpeBatenen BO
n3bexaHne 3amep3aHusl KOHAEHcaTa B HUX crnefyeT OTKPbITb KpaHbl NpoAyBaHUS,
BbIBEPHYTb NPOBKN B HUXKHEN YaCTU KOHOEHCATOOTBOAYMKOB M CNYCTUTb KOHAEHCAT.

Texkywmn ocmoTp ocHoBHoro obopyapoBaHna CKB npou3BoasaT kaxabii pas npu
cMeHe BaxT. B npouecce akcnnyatauuMm CUCTEMbI  €XEOHEBHO  KOHTPONUPYHOT
TemnepaTypy W OTHOCUTESbHYK BIIAXHOCTb BO3[yXa Ha BXOAEe B KOHAMLMOHEP W Ha
BbIXOZE M3 Hero, Temnepartypy Bo3ayxa, NoCTynarLwero B NOMeELLEHUs, n TemnepaTtypbl B
nomeweHmnax. B npouecce akcnnyatauum BEHTUNATOPOB crnefyeT MNOCTOAHHO NPOBEPSATb
TemnepaTypy MOALWMMHUKOB 3feKkTpoasuraTens M nepuoanmvyeckn Mx cmasbiBaTb. Pa3 B
Mecsl, crnefyeT yoanaTtb yepes3 ChyCKHY MNpobKy KOHAEHCAT, CKOMUBLUMNCS B KOXYyXe
BEHTUNATOPA.

MoBbiweHHas BuMbpauua u wWymMm nNpu paboTe BeHTMNATOpa CBMAOETENLCTBYHOT O
NOBPEXOAEHNUN WNU WU3HOCE MOALIMMNHMKOB, HEAOCTaTKe CMa30YHOro macna, nrnoxoun
GanaHcMpoBKe NONACTHOrO Koreca, ocrnabneHmm 6oNToBbIX COEAMHEHUA BEHTUASATOPA U
T. M.

He pexe opgHoro pasa B rog npousBoauUTCA MNPOPUNaKTUYECKMA PEMOHT
BEHTUNATOpPA, BO BPEMSI KOTOPOro €ro 0OCMaTpUBalOT, PEMOHTUPYIOT N ouMLLaloT paboyee

KONeco W YrnUTKYy OT rpsi3u.
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Ob6cnyxvBaHMe BO3OYLWHbIX ULTPOB 3aKMKYaeTCs B CBOEBPEMEHHOW U
TWaTenbHON WX OYUCTKE. 3HaYUTerbHOEe 3arps3HeHve (UNLTPOB MOXET MNPUBECTU K
HapyweHuno paboTbl CKB. 3arpsisHeHne Bo3gywHOro punbTpa nokasbiBaeT Likana cne-
umansHoro npnbopa — TaroHanopomepa.

Mpn OTCYTCTBMM BO3MOXHOCTW 3aMepsATb  CONPOTMBREHWE unbTpa ero
3arpsi3HEHHOCTb ONpeaensitoT BMU3yalribHO MPU OCMOTPE He pexe OOHOro pasa B Mecsu,.
Ecnn oTcyTcTBYeT NOBbIWEHHAs 3anblfIeHHOCTb, OYUCTKY npou3Bogadat nocrie 500 vy
paboTbl. Ha Bpems O4YUCTKM 3arps3HEeHHbIX H4YeeKk B Kopryce YycTaHaBMBalTCS
NnoAroToBMeHHble 3anacHble ouUnbTpbl. PUMLTP U3 CUHTETUYECKOrO MaTtepuana ovvaroT
CTpyen NPecHOW UM MOPCKOM BOAbl C YACTOM CTOPOHbI (ournbTpa Ha 3anblfieHHy. [pu
3HAYMTENbHOM 3arpsi3HEHUM M 3amacnmBaHuM (PUNbTPOBArbHLIN MaTepuan NPOMbIBaKOT
Tennon Bogon Temnepatypon He 6onee 40 °C ¢ gobasneHnem HebONbLIOrO KONMYecTBa
CTUpanbHOro NopoLlKa ¢ nocreaywmm npoMmsiBaHMeM Yucton Bogon. lNepen yctaHoBkom
unbTp JormKeH 6bITb TWaTenbHO BbicylweH. KacceTbl criegyeT yknaabiBaTtb B KOpMyc B
TOM e nopsgke, Kak OHWM Oblnn yCTaHOBIEHbI 40 OYMCTKU. [1pn 3TOM cregyeT NpoBepuTb
Hanuyne N CoOCToSIHNE repMeTU3NPYIOLLNX NPOKNAAoK, K KOTOPbIM NPMXXUMAKOTCA KacceThbl.

Ounctky MacnsaHblx (OUILTPOB HaYMHAOT CO BCTPSAXMBaAHUA W MOCTYKMBAHUSA MO
pame AepeBsHHbIM MOMOTKOM. [bifib C MOBEPXHOCTU CETOK CMeTalT MeTannmyeckon
LWeTkon 1 ganee ceTkn npombiBaloT B 10%-HOM ropsiieM COOOBOM pacTBope wunu, B
KpanHeM crnyyae, Bogon Temnepatypon 70-80 °C. 3atem ceTkm NpOMbIBAOT TEMNON
BOJOW M npocyLumBatoT. [na NOKpbITUS CETOK MacfioM UX NO HECKOSbKY pa3 MnorpyxaroT B
MacngaHy BaHHY, Nocrne Yero passelmnBaloT B BepTUKarnbHOM nosioxeHnn Ha 10-12 4 npu
TemrnepaTtype Hapy>XHOro Bo3gyxa And CTeKkaHus u3nuuwka macna. B npoTnBHOM cnyvae
Macsno MOXeT NonacTb Ha NOBEPXHOCTb TEMMOOOMEHHbIX arperatoB KOHOULWOHepA.

Yxoa 3a KalTHbIMM BO3gyxopacnpegenurensmMum COCTOUT B MEepUOAMYEeCKOM
OYUCTKE MX BHYTPEHHMX MOBEPXHOCTEW, NPOBEPKE NErkocTu xoda npusoga ynpasneHus
3acrnoHKaMu 1 cMasblBaHuUM NpuBoaa.

OcobeHHOCTN aKcnnyaTauMmM MexXaHU3MOB, annapaTtoB U ycTpoucTB Kaxagown CKB

OrOBOpPEHbl B (DUPMEHHbIX MHCTPYKLUSIX.

lMopsi0ok ebInosiHeHUs1 pabomni:
1. N3yunTb TEOpETUYECKYHO YacCTb k paboTe.
2. Tpontn nHctpyktax no Tb un MNb.
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Pa306paTb BHyTpeHHVII7I BGnoK cnnMT-cUCTEMBI KOHONUNOHUNPOBaHUA BO3ayXa.
npOI/ISBeCTVI YNCTKY BO34YyLLUHOIo (*)VIJ'Ipra N NPOMBbIBKY ﬂ,peHaN(HOIZ CUCTEMBbI.

npOBepMTb Ha YyTe4YKn XnagareHTa.

U

BbINONHUTL OTYET O NpoaenaHHon paboTe.

CopepxaHue oTyeTa:

- HAaMMeHOBaHMe NpaKTU4ecKom paboThl.

- uenb paboTbl 1 oOpMUMPYEMbIE KOMMETEHLMM.
- TeopeTuyeckasi 4acTb.

- NOPSOO0K BbINONHEHUS paboThl.

- OTBeTbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Bonpocbl Ana camonpoBepKu:
1. KakoB nopsigok nycka komnpeccopa xonoaunsHon yctaHoBkn CKB?
2. Kak ocyliectBnsieTcs YACTKa BO34yLLHOro hunetpa?

3. Kak npoBepuTb Ha yTeYkM XnagareHTa XxonoamnbHyo yctaHoBky CKB?

MpakTnyeckoe 3aHaTME N2 12. PeMOHT BO34yXOBOAOB, BEHTUNSATOPOB U HACOCOB
CYAOBbIX CACTEM KOHAULMOHUPOBAHUA U BeHTUNALMMN Bo3ayxa
Lenb pabomsi:
- 3aKpensieHne NoMNyYeHHbIX TEOPETUYECKNX 3HAHWUI;
- NONyYeHMe MNepPBUYHbLIX MPAKTUYECKMX HaBLIKOB MO PEMOHTY BO34yXOBOOB,
BEHTUNATOPOB M HACOCOB CYAOBbIX CUCTEM KOHAMLMOHMPOBAHUS U BEHTUASLMN BO3ayXa.

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

@opmupyemsbie ripogeccuoHarsribHble komrnemeHuyuu: K 4.2, K 4.4, TIK 4.7.
@opmupyembie nnudHocmHble pesynbmamel: JIP23, JIP26, JIP28, J1P29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Yacme.

PeMoHT anemeHTOB cyaoBbix CKB MoXeT NpoBOoAUTLCSA Kak BO BPEMS pelca, Tak U
B NEpPUoL MEXPENCOBOro peMoHTa. Bo Bpemsi perica BbINOMHAKTCA PEMOHTHbIE paboThl,
obecneunBarowne dyHkuynoHmposaHme CKB po 3axoga B nopT. B yactHocTu
PEMOHTUPYIOTCH BEHTUNATOPbI, BO34YXOBOAbI U Hacocbl. PaboTbl yale 3aknwo4vaTtcs B

3aMeHe BbillegLlnx N3 CTpoA aetanen n anemMeHToB.
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PaccmoTpum nopsaok pa3bopkn, peMoHTa 1 COOPKM LLEHTPOBEXKHOrO BEHTUNATOPA.

Mpn pasbopke BEHTUMASATOpPA OTCOEOUHAIOT €ro Kopnyc OT 3aneKkTpoasuraTens.
3aTtem cnpeccoBbIBatoT ¢ Bana paboyee koneco. Takne gedektbl Kopnyca, Kak BMATUHbI U
aedopmauus, ycTpaHaT NpaBKoW, a TpelumHbl 3aBapuBaloT. Pabouvee koneco mMoxet
nMeTb M3rMb nonacTen, TpewMHbl, ocnabneHne nocagkMm Ha Bany, CMATUE KPOMOK
LUNOHOYHOrO nasa. WM3rmb nonactem yCTpaHAT NpaBKOW, TPELUMHbI 3aBapuBaloT.
OcnabneHne nocagku paboyero koneca no Bany yCTPaHAOT PacTOYKOM CTyNuubl, €Cru
OHa [JOCTaTO4MHO MacCMBHaA, W 3anpecCoBKOW BTYNKM C NOCNefylwen pacTOYKON.
Paspeliaetcs HannaBka nocagodHOro Mecta Ha Bany nog paboyee koneco ¢
nocnegytowien odpaboTkon.

Cbopka BkntoyaeT B cebsa HanpeccoBKy paboyero Kosieca Ha Bari, cbopky koprnyca v
coeauHeHne ero c anekTpoasuratenem. [lanbHenwasn paboTa 3akni4yaeTcsi B UCMNbITAHUN
BEHTUNATOPA.

[anee npnBeaém BbIAEPXKKY M3 OOLLMX NpaBUN.

lMocne BbiIBOAA TEXHUYECKOrO cCpeactBa M3 LEWCTBMS cnegyeT nNpou3BeCcTU ero
OCMOTP, YCTPaHUTb OBHapyXeHHble gedeKkTbl, NogaTb Macrno B MecTta py4YHOW CMasku m
00TepeTb HaACyxO HapyXHble MoBepxHOCTU. NMpn HeobXxoaUMOCTM YCTaHOBUTL CTOMOPbI,
OrpaHNYNTENN 1 3a4eXNTNTb TEXHUYECKOE CPEACTBO.

[Mpn oUEHKEe TEXHUYECKOro COCTOsHUA Heobxoammo obpawaTb 0coboe BHUMaHME
Ha cocTosiHue paboymx NOBEPXHOCTEN, XapaKTep B3HOCOB, a Takke Ha Hanboree onacHble
C TOYKM 3peHunsa obpasoBaHus TpewmH Mmecta. OTBETCTBEHHble AeTanun Heobxoanmo
nepuvogmyeckn nogsepratb AedEeKTOCKONMYECKOMY KOHTpON. HomeHknaTtypa agetanen,
nognexawmx  AedeKToCKONMYEeCKOMY  KOHTPOMI,  YCTaHaBfMBaeTCA  3aBOAOM-
N3roToBUTENEM UMM CyaoBNagenbLUeM AMs KaX4oro Tmna cygoBblX TEXHUYECKUX CPeacTB.

O6mepbl 3NEeMEHTOB CyAOBbIX TEXHUYECKUX CPEACTB AOSKHbl BCerga npou3BO-
OUTbCA B OOHUX N TEX XXe MecTax, a TakKke B MeCTax MHTEHCMBHOIO M3HOCA.

Mpn npoBeaeHNN TEXHUYECKOrO OBCMYXXMBAHUSA U PEMOHTA AOSMKHbI MPUMEHSTLCS
Martepuanbl, COOTBETCTByKLNE TpebOBaHNAM KOHCTPYKTOPCKOW AOKYMEHTaUUn Wnn
ogobpeHHble cyaoBnagensLeMm.

Mo pesynbTatam OLEHKN TEXHUYECKOrO COCTOSAHUSA COOPOYHBIX €ANHUL, 1 aeTanen
onpegensieTcs UX NPUrogHoOCTb K AanbHenwen pabote mnn HeobxoaMMOCTb PEMOHTa

(3ameHbl).
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KOHTpONbHO-n3MepuTenbHble  NpuMbOopbl, MNPUMEHSEMble  MpU  3KCMnnyaTauuu
CyOOBbIX TEXHWYECKMX CPeAcTB, AO/MKHbl MNPOXOAWUTb MOBEPKY B COOTBETCTBUM C
AENCTBYHOLMMMN NOSTIOXXEHNAMMN. 3anpelaeTcs NCnonb30BaThb KOHTPOJTbHO-
n3mMepuTernbHble NPUOOopbI, €CrM UCTEKNTM  CPOKU MOBEPKWN; pasdbuTo cTekrno npubopa;
cTpenka npubopa npu CHATMM paboyero nynbca He BO3BpaLlAeTCa B WUCXOAHOE
NoOJIOXXeHne.

Pasbopka n cBopka CyOoBbIX TEXHUYECKMX CPEACTB LOSHKHA NpOu3BOAUTLCS B
TEXHOMNOrMYeCckon  nocneaoBaTeflbHOCTM,  PEKOMEHAOBAHHOM  MHCTPYKUMAMM MO
aKcnnyaTtaumm, TEXHUYECKUMMU YCMOBUMSMUM WKW PYKOBOACTBOM MO PEMOHTY, a Takke
AOKYMEeHTaMu, YTBEPXXAEHHbIMY CyAOBnaaenbLeM.

Pasbopka n cbopka gormkHa Npon3BOAUTLCS MHCTPYMEHTOM U MPUCNOCOBNeHnsamu,
npegHasHavyeHHbIMW Ansa aTux uenen. lNepen pasbopkor cnepyet cnyctuTb pabouyto
cpeay u3 cuctembl (Bogy, Macrno, TONnMBO, Nap). 3anopHble KnanaHbl NAOTHO 3aKpbiThb,
OTKIMOYMTb anekTponuTaHue. MNepen pa3bopkon HEOOXOAMMO CHATb UMK OTCOEeANHNUTL BCe
KOHTPOSbHO-N3MepuTenbHble Npubopbl U OaTYMKK, KOTOpble MOryT ObiTb MOBPEXAEHbI.
Heobxooumo npounsBecTu 3amepbl, onpeaenstowme 3a3opbl U B3aMMHOE PacnosiokeHne
aetanen n cGopoYHbIX eauHNL,.

CynoBble TeXHMYECKMe cpeactBa AOSMKHbl BCKPbIBATbCA WM 3aKpbiBaTbCA B MpU-
CYTCTBUWM NULA, B YbEM 3aBeAOBaHUM OHM HaxoasaTca. [epen 3akpbiTueM Heobxoaumo
OCMOTPETb BHYTPEHHME mnonoctn, ybeauTbCss B WCMNPaBHOM COCTOSIHUM OeTanew,

C60p0quIX eanHny, OTCYyTCTBUMN NOCTOPOHHUX NMpeaMeTOB B MNOJ1I0CTAX.

lMopsi0ok ebInosiHeHUs1 pabomni:

N3yunTb TeopeTuyeckyto vacTb K pabore.

MponTn nHcTpykTax no Tb u Mb.

MpownssecTn pasbopKy LEeHTPOBEXHOro BEHTUNATOPA.
OnpegenuTb nmetoLwmecs aedekTbl LEHTPOOEXHOIO BEHTUNIATOPA.

MpownseecTn c6opKy LEHTPOOEXKHOrO BEHTUNSTOPA.

ok N =

BbInonHUTb OTYET O NpoAdeniaHHon paboTe.

CopepxxaHue oT4yeTa:
- HaMMEeHOoBaHMe NpakTU4eckon paboTbl.
- uenb paboTbl 1 opMUMpPYEMbIE KOMMETEHLMM.

- TeopeTn4veckad 4acCTb.
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- NOpPAAOOK BbIMOJIHEHUA p860TbI.

- OTBEeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKN.

Bonpochkl Ana camonpoBepKu:

1. KakoBbl gedekTbl LeHTPobeXHOro BeHTunsaTopa?

2. KakoB nopsgok pa3bopku LeHTpobexxHOoro BeHTunaropa?

3. Kakne mepbl 6e30nacHOCTU JOMKHBI NPUHUMATLCS Npy pasbopke cygoBOro

Hacoca?

MNMpakTnyeckoe 3aHaTne Ne 13. OnpeneneHne NpMYNH HeucnpaBHOU paboTbl
XONOAUNbHbIX YCTAHOBOK CYAOBbIX CUCTEM KOHAULIMOHUPOBAHUA U BEHTUNALMM
BO3A4yXa U UX ycTpaHeHue

Lenb pabomsi:

- 3aKpenneHne Nosy4YeHHbIX TEOPETUYECKUX 3HAHUN;

- MONnyyYeHne nepPBUYHbIX MNPaKTUYECKUX HABbLIKOB MO  OMpefeneHuo MpUYnH
HeucnpaBHOW paboTbl XONOAWIBbHbLIX YCTAHOBOK CYAOBbLIX CUCTEM KOHAULMOHUPOBAHUSA U
BEHTUNALUN BO3yXa U UX YCTPaAHEHWeE.

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

@opmupyembie ripogheccuoHasibHble komrnemeHyuu: K 4.2, K 4.4, T1K 4.7.

®opmupyembie niudHocmHble pesynbmamel: JIP23, JIP26, JIP28, J1P29, JIP30, JIP
31, JIP32.

Teopemuyeckasi Hacme.

KoxxyxoTpybHble KOHAEeHcaTopbl.

Mpu akcnnyaTtaunm KOXyXOTPYOHbIX KOHOEHCAaTOpPOB B MOPCKOM  MCMOSHEHUMU,
BO3HMKAET psag oaHMX M Tex Xe npobnem. OCHOBHbIMM npobnemamu SABMAKOTCA:
3arps3HeHne CO CTOPOHbl BOOSHOIO KOHTypa, HEMNmoTHOCTU TennoobMeHHOoro annapaTa,
BbICOKasi TemnepaTypa 3abopTHON BOAbI.

Pasbepem OCHOBHble MeTOAbI onpeaeneHns TUNOBbIX HENMCNPABHOCTEMN:

1. 3arpsi3HeHue co CTOPOHbI BOAAHOrO KOHTYpa. NMpy NoBbILWEeHMM TeMnepaTypbl
KOHOEHCauun, COOTBETCTBEHHO MOBbLIWAETCS [faBneHne. B Takom cnyvyae crtouT
yBeNnuMTbL nogady BOAbl HA KOHOeHcaTop. Ecnu ke OHa yxe MOMHOCTbI OTKpbITa, TO
Heobxoammo ybeauTbCs B CnegyoLem:

a) He nameHunnacb nn temnepartypa Boabl 3a 6opTom?

0) EcTb nn pasHuua TemnepaTtypbl BXOOALWEN U BbIXOAALEN BOObI?

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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[deno BOT B TOM, 4YTO, €CnM CTEHKM BHyTpu Tpyb TennoobmeHHOro annapaTta
3arpsi3HeHbl, TO TennoobMeH 3HaunTeENbHO yxyawaeTtca. BHyTpu Tpyb obpasyeTcsa TOHKUI
CNON OT MOPCKOW BOAbl, UNOBblE OTIOXEHME, paKylKa, a Takke apyrme obutatenu
okeaHa He nobpesratoT NOcCenuTLCA B Ball TennoobMeHHbIN annapaT. Pakylika, kotopas
elle He Bblpocna, nponetaeTr 4epe3 sa4Yew QUNLTPOB UM «NPOMUCLIBAETCA» B
TennoobMeHHOM annapaTe, Nocre 4Yero BblpacTaeT M CUMbHO MellaeT npoxody BoAbl.
UTobbl Takoro He ObINIO, XONOAUIBbHYK YCTAaHOBKY HeobxoaumMo cHabxaTb cucTtemMamm
XfiopmMpoBaHns 3abopTHOW BOAbI.

HopmanbHas pasHuya TemnepaTypbl BOAbl HA BXOAE W Ha BbIXOAEe W3 annaparta
npumepHo: ana dpeoHos 2-3 °C, ans ammnaka 3-5°C.

2. HennotHoctn TennoobmeHHoro annaparta. [Ona ToYHOro obHapyXeHus
HennoTHoCcTen B TennoobMeHHOM annaparte, Heo6XxoauM OEMOHTaX TOPLEBbLIX KPbILEK U
npunerarowmx TpybonpoBoOoB, YTO He BCerga BO3MOXHO MO PasfiMyHbIM MPUYMHaM.
Takke Takoh OEeMOHTaX 3aHMMaeT Kakoe-TO BpeMsi, a Takke cunbl obcnyxuearowiero
nepcoHana. [Ans Toro, 4ToObl BCKPbITL TENOOOMEHHBLIM annapart, HYXXHO ybeanTbCs, 4To
HENMNOTHOCTb HAXOANTCS UMEHHO B HEM.

3. Bbicokaa Temnepatypa Boabl. Ecrnin B cucteme ectb He3aLenCTBOBaHHbLIN
KOHOeHcaTop, TO ero HeobXoOuMO «BBECTU» B CXEMY, AN CHWXKEHUs [aBreHus
KoHAeHcauun. Ecnun Takon BO3MOXHOCTU HET, a AaBfieHMe KOHAEeHCaUUN OYeHb BbICOKOE,
TO €QUHCTBEHHbIN CNOCO6 — 3TO CHUXEHUN NPOU3BOANTENBHOCTU KOMMNPECCOPOB.

TrvnoBble HEMCNPABHOCTM KOXYXOTPYOHbIX KOHAEHCATOPOB

HeucnpaBHOCTb MpUYnHLI MeTop
ycTpaHeHusi
Bbicokoe nasnexHune | Hannune Hantu n YCTPaHUTb
KOHOEeHcaumm HEeKOHAEHCUpyeMbIX pasrepmeTnsauunto
npumecen XONOAUIMbHOIO  KOHTYypa.
Bbinyctute  BO3OQyx M3
KOHAeHcaTopa.
OuyeHb BbiCOKas | BBecTtu B paboTty
TemnepaTtypa 3abopTHOM | AOMNONHUTENbHbIN
BOAbI KOHAEHCATOp UMW CHU3UTb
Harpy3Ky Ha XonoAumnbHYO
MaLUWHYy.
3arps3HeH BoasHon | MNepekpbiTb BoAy. CHATb
KOHTYp, 4YTO nNPUBENO K | KPbIWKNW U  NPOYUCTUTb
yXyOLEHUIo Tpy6Km C NMOMOLLbIO

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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TEXHUYECKOW SKCITYATALUUN N PEMOHTY XOJTIOANNIbHO-BEHTUNALMOHHOM
TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

TennoodbmeHa. PasHuua
Temnepatyp BOAbl  Ha
BbIXoze " BblXoge

KoHOeHcatopa MeHee 2
°C

MMACTUKOBbBIX epLuei.

Mpn npoBepke B BOOASHOM
KOHTYpe obHapyxeH
XnagareHT

He repmetnyHa Tpybka
nnu Tpyobkn. Takke MoXeT
ObITb TPECHYTa Taperka.

MepekpblTb BOAy. CHATL

KPbILLKWN. O6MbINUTL
TpybHble Tapenku. [lpu
obHapyxeHunn TOYHOro

MecTa, 3arnywuTtb TpyoKy
C 0b6enx CTOPOH MSArkMM

MeTanImyeckmm
MaTtepuanom
KonebaHue cTpenkn Ha | Hannuve Hantn n YyCTpaHUTb
MaHomMmeTpe AaBMNeHns | HEKOHOEHCUPYEMbIX pasrepMeTmnsauuio
KOHOEeHcauum npumecen XONOAUNBHOIO  KOHTYpa.
Bbinyctnte  BO3Ayx  u3
KOHOeHcaTopa.
HewncnpaseH maHomeTp 3aMeHnTb.
HerepmeTunyHbIn PaspylweHune n3-3a | 3rotoButb KOHYCHYO
Tpybonposopg CTapoCTM UMW BbICOKOrO | 3arfywKky 13  MArKOro
AaBreHus. mMaTtepuana, aKkypaTtHo
3abutb, He noBpeavB
Tapenky. [lpoBepuntb Ha
repMeTUYHOCTb
obMbInMBaHMEM.
Bbicokoe AasrneHve | HekoHoeHcupyemeble OcTaHOBUTbL XONOAMUMBHYIO
KOHOeHcauum npymecn B BOOAHOM | MaLWKHY. [lepekpbiTb BXOA
KOHOeHcaTope. rops4ero napa B
KOHZEeHcaTop. Hacocbl

3abopTHOM BOAbI OCTaBUTb
BKITIOYEHHBIMW Ha 2 4aca.
3aKpbITb BbIXoau n3
KOHZEeHcaTopa nocrne 2x
yacoB. Bbinyctutb BO3ayX.

C. 65/69

BosayxooxnaguTtenun cyaoBow CUCTEMbl KOHOAULMOHMPOBaHUS BO3ayXa NOMELLEHWUNA.

Ha Takom annaparte He npegycMoTpeHa cuctema oTTamkm ropsymm napom. Notomy

OH pa60TaeT TOJIbKO TMpU HU3KOM [JaBliEHUE. Mownck yTeyeKk npoucxogm cneayrowmnm

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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TEXHUYECKOW SKCMNITYATALMN U PEMOHTY XONOAUNbHO-BEHTUNALNOHHOW
TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

MO MOHTAXY, MYCKOHANALIKE,
C. 66/69

o6p330M. AnnapaT OoTCeKaeTCA OT CUCTEMBbI. SJ'IGKTpO,D,BVIFaTeJ'Ib oTknovaroT. C NOMOLLbIO

Teyenckartenemn npon3BoadAT MNOUCK.

paboTalolme C XnNagoHOCUTENAMU UM  CBOWCTBEHHbI

CywecTBylOT CUCTEMBI

KOHOANLUMOHNPOBAHWA,

TUMNOBblE HEWUCNPaBHOCTU OT

3aTOMJIEHHbIX MCHapMTeﬂeVI. Tunosble HEeUCripaBHOCTU PaCCMOTpPEHbI HNXeE.

TunoBble HENCNpPaBHOCTA Bos,qyxooxna,u,MTeneﬁ CUCTem

KOHOULMOHNPOBaHUA BO34yXa.

HeucnpaBHOCTb MpuyYnHbI MeTon
yCTpaHeHusi
Cnabbi npoTok BOo3ayxa | 3abuTbl BO3YyLUHblE | 3aMEHUTb.
yepes ncrnapuTerno. dunbTpa.
BrnaxHbin xop | Nnoxon TennoobmeH. | MNpoyncTnTs.
Komnpeccopa. TennoobmMeHHWK 3abuncs.
B xunbix nomeweHusx | Hapywexne cuctembl | [NpoBepuTtb
He [OO0CTUraeTcsi HyXHas | BeHTUNAUMK. BEHTUMNSAUMOHHbIE LUAXTh,
TemnepaTtypa nepBbIM aenom
NpoBEpPUTb
repmMeTn4yHOCTb
ncnaputens.

MopLuHeBoOM KOMNpeccop.

TunoBble HEMCNPABHOCTN PACCMOTPEHbI HUXKE.

TunoBble HENCNPABHOCTM MOPLLHEBbLIX KOMMPECCOPOB.

HeuncnpaBHOCTb MpnYUnHbI MeTopa ycTpaHeHus
lNeHunTcsa Macno 3a | BnaxHbin xog. B macne | YcTpaHUTb BRaXHbIN Xo4.
CMOTPOBbIM CTEKIIOM | BCkunaet XnOKnin
KapTepa. XOoNnoaunbHbIN areHt. B

KOpOTKOe BpeMs Mnocne
nycka - 3TO HoOpMasibHO.
Mpwn n3meHeHun | KnanaHHas rpynna | OTpeMOHTMpOBaTb.
NPOUN3BOANTENBHOCTU uunuHapa He
Komnpeccopa He | nogkrnoyunach B
MeHsieTca  3ByK  ero | pabory.
paboThbl.
Komnpeccop notepsn | Paspywuncs knanaH. 3aMeHUTb.
NPOVN3BOANTENBHOCTb.
OrcyTtcTBYET
HOopMarnbHas  pasHuua
OaBrneHun npu TOW Xe
NPOuN3BOANTENBHOCTMW.
[NoBbILLEHHbIN pacxop | M3HOC canbHuKa. 3aMeHUTb.
mMacna. N3HoC NOPLUHEBbIX | 3aMEHUTb.
konewy n rMNb3bl
Komnpeccopa.
Komnpeccop BriaxHbin xopa. PasobpaTtbca B npuymHax
NOKPbIBAETCA «CHErOBOM BNaXXHOro xoAda.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BrAP® ®Ir'60Y BO «KI'TY»

MO-

MM.04 BEJEHVE NPOLIECCOB MO MOHTAXY, MYCKOHANALIKE,
15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN
TEXHUKN U CUCTEM KOHONLIMOHNPOBAHUA BO3OYXA

C. 67/69

| wy6oiny.

HeI/ICI'IpaBHOCTM XWOKOCTHOW NIMHUN CUCTEMbI XlagareHTa.

TunoBble HENCNPaBHOCTUN PAaCCMOTPEHbI HNXE.

TunoBble HENCNpPaBHOCTU Ha XWOKOCTHOWM SIMHUN CUCTEMbI XNlagareHTa.

HeucnpaBHoOCTb MpUYnHbI MeTop ycTpaHeHus
Mocne duneTtpa | PunbTp 3abut, | 3ameHuTb.
oCyLuIMTenst U3MeHunach | nponcxoauT paHHee
TemnepaTtypa ApoccenMpoBaHue.
xnagareHra.

HeuncnpaBHOCTb 3anopHO apMaTypbi.

TunoBble HENCNPaBHOCTUN PpaCCMOTPEHbI B HNXKE.

TuvnoBble HEMCNPABHOCTM 3aMNOPHON apMaTypbl.

KnanaH.

HencnpaBHOCTb MpnYUHBbI MeTtoa ycTtpaHeHuUs
Ha »xugkoctHon nuHuK | PaHHee 3akpblTb  (ecnn  [OMKeH
xnagareHta obmep3aeT | ApOoCcenMpoBaHMe. ObITb 3aKpbIT)

OTkpbITb  (€Ccnu  OMKeH
ObITb OTKPLIT)

OTpeMoHTMpoOBaTh nnm
3aMEHUTD.

CunbdOHHbIN KnanaH He | BeikaTo 0o KoHua | Pasobparb, 3aMEHUTDb,

OEPXUT. gToponnacrosoe cobpaTb.

YNNOTHEHME.

YTeuka xnapgareHta no | 3HoweHo canbHuKoBoe | 3aMeHUTb.

LUTOKY KnanaHa YNNIOTHEHME.

LWTok KnanaHa He | MNepeTaHyT canbHuK. Ocnabuts.

BpaLlaeTcs.

Mocne oTKpbITUA | O6pbIB 3anopHoun | 3aMeHnUTb  KnamnaH  unu

BOOSHOrO KnanaHa, Boga | Taperiku. OTPEMOHTMPOBATb.

He nowuna.

Ha «knanaHe BopgsaHon | OcnabneHHo MoaTaHyTh.

MarucTpanm Tedb MO | yNJIOTHEHNE CalbHUKA.

LLITOKY. VI3HOLWEH canbHWUK. MepeHabuTb.

CaneHougHbIl BEHTUIb
He  OTKNMKaeTca  Ha
KOMaHAbl.

CHaTb KaTyLKy n
NPUNOXUTb MarHut.

Ecnn  Tapenka BHYTpMU
KnanaHa nogHuMMeTca U

nopgaya xnagareHta
nongeTr, TO HeucnpasHa
KaTyLlKa.

Ecnn Huyero He meHseTcH,
TO HEUCMpPABEH caM KnanaH.

lMopsi0ok ebInosiHeHUs1 pabomni:

1. N3yunTb TEOpETUYECKYHD YacCTb k paboTe.

2. BbINoNHUTb OTYET O NpoaenaHHon pabore.
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TEXHUYECKOW SKCMNITYATALMN U PEMOHTY XONOAUNbHO-BEHTUNALNOHHOW

MM.04 BEOEHME NMPOLECCOB MO MOHTAXY, NMYCKOHANALKE,
C. 68/69

TEXHVKN N CUCTEM KOHANUNOHVNPOBAHNA BO3QYXA

CopepxaHue otyeTa:

- HaumeHoBaHue HpaKTMHeCKOVI pa6OTbI.

- LUenb paboTbl 1 OPMUPYEMbBIE KOMNETEHLINN.

- TeopeTnyeckad 4acTtb.

- NOPAAOOK BbIMNMOJIHEHUA pa6OTbI.

- OTBEeThbl Ha BOMPOCHI AJ1A CaMONpPOBEPKU.

Bonpocbl Ansi camonpoBepKu:

1. KakoBbl Npu3Hakn HEXBATKN XnagareHTta?

2. KakoBbl MpUYMHbI NMOBbLILLIEHHOIO YHOCa Macra 13 komnpeccopa?

3. KakoBbl NpuynHbI cnaboro BO3AYyLHOro NoToka?

Ucnon b3yeMbleé UCTOYHUKHN NTnTepaTypbl:

Buabl uCTouHMKOB

HanmeHoBaHue pekoMeHAyeMbIX YY4eOHbIX M3JaHun

OcHoBHble

1. MpaBuna knaccudukaumm M MNOCTPOMKM  MOPCKMX  CYOOB
[OneKkTpoHHbIN  pecypc]: HOPMAaTUBHO-TEXHUYECKUA OOKYMEHT /
Poccuiickuin mopckon pernctp cygoxogctea. - CaHkr-IleTepbypr:
Poccuiickuin  mopckon permctp cygoxoactea, 2016 - 4. Xl
XonogunbHbele yctaHoBkuM: Bsamen H[I 2-020101-095; Been. ¢
01.01.2018 r. - 2018.

2. lMNpaBuna knaccudukauMm U MNOCTPOMKM  MOPCKMX  CyOoB
[OneKkTpoHHbIN pecypc] : HOPMATMBHO-TEXHUYECKUA OOKYMEHT /
Poccuiickuin mopckon peructp cygoxoactea. - CaHkr-IleTepbypr:
Poccuiickuin  mopckon peructp cygoxogctea, 2015 - 4. XV:
AsTomaTtusaumsa: Baamen H[ 2-020101-095; Beea. ¢ 01.01.2018 r.
- 2018.

3. lNpaBnna TEexXHUYECKOM 3IKCMfyaTauum XOINOAMMbHbIX YCTaHOBOK
cynoB dnota pbidHon npombiwneHHocTn. — M.: MOPKHUIA, 2023.

4. TpaBuna skcnnyataummM cCUCTeM M YCTPOWCTB aBToMaTu3auum Ha
cypgax ®PI1 Poccnn. -CI16.: TMMPOPBLIE®JTIOT, 2000..

[ononHutenbHble, B T.M.

KypCc nekuMnm no  y4yebHou
ducyunnuHe, memoduyeckue
rnocobusi u pekomeHOauyuu Ons
8bIMOSTHEHUS rpakmu4ecKux

3aHsmul U camMocmosimeribHbIX
pabom

5. Enpgetoc A.A. OcHoBbl TEMNOTEXHNYECKOTO 3SKCMEpUMEHTa U
BaKyyMHOM TexHukn, 2011.

6. Cnactuxmn HO.H., Enpgetoc A.N., EnuceeB O.E. TexHuyeckas
3KCMnyaTauus CyaoBbIX XOMNOAUIbHbBIX YCTaHOBOK. — M.: MopkHura,
2014.

7. TpoxopeHkoB, A. M. ABTOMatM3auusi CyOOBbIX XONOAUMNbHbLIX
ycTaHoBOK [TekcT]: yyebHoe nocobue pgna By3oB / A. M.
MpoxopeHkoB. - M.: MopkHura, 2012

8. lNoneson A.A. ABTOMaTU3aUNs XONOAUMbHbLIX YCTAHOBOK U CUCTEM
KOoHAMUMOHNpoBaHNA Bo3ayxa. — M: MNpodeccusn, 2010.

9. Antunos A.B., dy6posuH N.A MoHTax 1 akcnnyatauus xragoHOBbIX
ycTaHoBok, 2009.

10.Konvee W.O. CynoBble xonoaunbHble ycTaHoBku. — Of.: PeHukc,
20009.

11.Antvnos A.B., Oy6poenH W.A. OuarHoCcTuka 1M pemMOHT TOpProBou
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15.02.06.MOK.04.02.1NM3 | TEXHAYECKOW SKCMNYATALM M PEMOHTY XONOANNbHO-BEHTUNALWMOHHOMN C. 69/69
TEXHWKM M CUCTEM KOHONLMOHUPOBAHMA BO3OYXA
XonoamnbHom TexHukn, 2008.

12.Kypc nekuui npenogasaTenen no cneumansHOCTU.

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

obpa3oBarenbHble pecypcbl 14. 3BC « FOPANT», https://www.biblio-online.ru

15. O6C «Akagemus», https://www.academia-moscow.ru
16. MiagatenbcTBo «JlaHby, https://e.lanbook.com
17. OneKTpoHHO-6MBNMoTeYHas cucTtema «YHuBepcuteTckas

OumbnmoTeka oHnanHy,https://www.biblioclub.ru

Mepuoanyeckue nsganms | 18. BeCTHUK MexayHapoOoHOW akageMun Xxonoaa,;

19. XKypHan «3JkcnnyaTaums MOPCKOro TpaHcnopTay;
20. XKypHan «Mopckor ®noTy;

21. XXypHan «CTtaHgapTbl U Ka4eCTBOY.

22. Mopckue Bectn Poccuu.
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