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KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 3/67
OBOPY[JOBAHUA

BBepeHue

Pabouen nporpamMmmMom npodeCccnoHanbHOro Moayns no MOK.02.01
npegycMOTpeHo npoBefeHue NPaKTUYECKNX 3aHATUN.

Llenbio npoBeeHNa NpakTUYECKNX 3aHATUIN SBMSIETCS 3aKpensieHne TeopeTnyeckux
3HaHUN N NprUobpeTeHna HeoBXOOUMbIX NPAKTUYECKUX HABLIKOB U YMEHUI NO OTAENbHbIM
Temam Kypca.

Hapsay ¢ doopMmupoBaHneM yMEHUN U HABbIKOB B NPOLLECCE MPaKTUYECKUX 3aHATUMN,
06006LWalnTCa, CUCTEMATUIUPYIOTCS, YrNYyOnsTCa U KOHKPETU3UPYIOTCA TeopeTudeckme
3HaHWA Ha NpaKTUKe, pas3BUBaOTCA UHTENNEKTyarbHbIE YMEHUS.

B pesynbTate BLINOMHEHUS MPAKTUYECKMX 3aHATUA OOy4alolMNCca OOMKEH B
NoJSIHOM Mepe UM YacTUYHO BnageThb:

HaeblKaMu:

H 2.1.01 npoBeaeHMsi NOArOTOBKM K MOHTaXy Yy3noB, GfIOKOB M 35IEMEHTOB CUCTEM
aBTOMaTU3auUKn XonoannNbHOro obopyaoBaHus;

H 2.2.01 B opraHmsauun 1 OCyLEeCTBNEHUN MOHTaXKa XONOAUSbHbBIX YCTAaHOBOK U
cucTeM aBTOMaTM3aUMnM XxonoauneHoro obopyaoBaHus;

H 2.3.01 BbINoONHeHMs nyckoHanagoudHblX paboT nepen BBOAOM B 3KCnsyaTauuio
XONOAUIbHbIX YCTAHOBOK N MX CUCTEM aBTOMaTU3aUUK;

H 2.5.01 yyactusa B opraHMsaumm W BbINOMHEHUM paboT NO NOAroTOBKE K
UCMbITaHMIO XOnoaunbHoro obopyaoBaHna npuMeHeHnemM HeobxoanmbIX NpucnocobrneHnin
N UHCTPYMEHTOB;

H 25.02 yyactMs B BbINONMHEHUM paboOT MO WUCMLITAHMKO XONOAMIBHOro
obopynoBaHus ¢ NPUMEHEHNEM HEOOXOANMbIX MPUCNOCOBNEHUI N MHCTPYMEHTOB;

H 2.6.01 opraHmusauum M ocCyLWecTBEHUS MepPOnpuUATUA MO OxXpaHe Tpyda npu
npoBegeHMM NPOLIECCOB NO MOHTaXy, NycKoHanagke, NPorpaMMuUpOBaHUIO U UCTbITAHUSIM
XonoaunbHoro o6opynoBaHus.

YMEHUSIMU:

Y 2.1.01 ocywiecTBnATb NOArOTOBUTENbHbIE PabOTbl MNP MNOLrOTOBKE K MOHTaXy
y31oB, G/I0KOB 1 3fIEMEHTOB CUCTEM aBTOMaTU3aLMm XonoaubHoro o6opyaoBaHus;

Y 2.1.02 BbINOnHATbL TpeboBaHWA npaBun TEXHWKM Ge30MacHOCTU W NOXKapHOW
Ge3onacHOCTM BO BpeMsdA OCyLlecTBNeHus paboT npu NOLrOTOBKE K MOHTaXy Y3roB,

ONOKOB 1 31EMEHTOB CUCTEM aBTOMaTM3aLMN XONOANITbHOIO 060pyD,OBaHI/1$I;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 4/67
OBOPY[JOBAHUA

Y 2.2.01 opraHn3oBbiBaTb paboTbl MO MOHTaXy XONOAUSTbHbIX YCTAHOBOK N CUCTEM
aBTOMaTU3auUKN XONoAnNbHOro obopyaoBaHus;

Y 2.2.02 BbINONHATL paboTbl MO MOHTaXy XOSNOAWSbHbIX YCTAHOBOK WM CUCTEM
aBTOMaTU3aLUKN XONOAMNBHOro o6opyaoBaHus;

Y 2.2.03 BbinonHATb TpeboBaHWA npaBui TEXHUKM 6e30nacHOCTU M NOXapHON
BGe3onacHOCTM BpeMs OCyLLeCTBNEeHNs paboT Mo MOHTaXy XONOAWMbHbLIX YCTAHOBOK W
CUCTEM aBTOMATU3aLMN XOSNOAMBHOIrO 060pyAOBaHUS;

Y 2.2.04 wncnonb3oBaTb HEOOXOAUMbBIN WHCTPYMEHT W npucrnocobneHns ans
BbINOSTHEHUSA PaboT MO MOHTaXy XOSOAWSbHbLIX YCTAaHOBOK M CUCTEM aBToOMaTtu3auuu
XonogunbHoro o6opynoBaHus;

Y 2.3.01 BbINONHATL NyCKOHanago4Hble paboTbl Nepen BBOAOM B 3KCNsyaTauuio
XOSTOAUSbHBIX YCTaHOBOK;

Y 2.3.02 BbINONHATL NyCKOHanago4Hble paboTbl nepen BBOAOM B 3KCNsyaTauuio
CUCTEM aBTOMATU3aALMNN XOSOLAUMBbHbIX YCTAHOBOK;

Y 2.3.03 BbINOMHATL PErynupoBKY W HACTPOWKY YCTPOMUCTB W CPeacTB
aBTOMaTM3aunmn XONOANNbHbBIX YCTAaHOBOK;

Y 2.3.04 BbinonHATb TpeboBaHWA npaBui TEXHUKM Ge30nacHOCTU M NOXapHON
6e3onacHOCTM BpeMsi OCYLLEeCTBIIEHUS MNyCKOHanado4HbIX paboT nepen BBOOAOM B
aKcnyaTaumo XonoausibHbIX YCTaHOBOK U UX CUCTEM aBTOMaTU3auuu;

Y 2.3.05 wncnonb3oBaTb HeOOXOAUMBbIA MHCTPYMEHT W npucrnocobreHns ans
BbINOSTHEHUSA MYyCKOHANafoYHbIX paboT nepen BBOAOM B 3KCMNyaTauuilo XOSOAMMbHbIX
YCTAHOBOK U UX CUCTEM aBTOMaTU3auuu;

Y 2.5.01 ocywecTtBnATb OpraHM3auuio U BbIMOMHEHWE paboT No MOAroToBKE K
UCMbITaHMIO XONOAUITbHOro 060pPyA0BaHMS;

Y 2.5.02 obecneunBatb ©Ge3onacHyo paboTy npu UCMbITAHMUSX XONOAUITbHOIO
ob6opyaoBaHMsa U NOArOTOBKE K HEMY;

Y 2.5.03 npaBunbHO UCNOMb30BaTb NPUCNOCOBNEHUS U UHCTPYMEHT HEOBXOANUMbIN
Ans npoeefeHna paboT No UCMbITaHMIO XONoaunbHoro obopyaoBaHns;

Y 2.6.01 opraHn3oBbIiBaTb M OCYLLECTBIATL MEPONPUATUA MO OXpaHe Tpyda npu
npoBegeHMM NPOLIeCCOB NO MOHTaXy, NycKoHanagke, NporpaMMuUpOBaHUIO U UCTIbITAHUSM
xonogunbHoro ob6opyanoBaHus.

3HaHUAMU.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 5/67
OBOPY[JOBAHUA

3 2.1.01 Buabl paboT npu NOAroTOBKE K MOHTaXy Yy3roB, ONOKOB M 3NEeMEHTOB
CUCTEM aBTOMaTU3aLUN XOSTOAUMNBHOro 0bopyaoBaHUS;

3 2.1.02 TpeboBaHMs NpaBui TEXHWKM GE30MacHOCTM U NoXapHow B6e3onacHOCTU
BpeMS OcCyLlecTBfneHnss paboT no noaroToBKE K MOHTaXy XONOAWMNbHbIX YCTaHOBOK W
CUCTEM aBTOMaTU3aLMUN XOSTOAUNBHOro 0bopyaoBaHUS;

3 2.2.01 Buabl paboT NO MOHTaXy XONOAWSbHbIX YCTAHOBOK WM CUCTEM
aBTOMaTU3aLUKN XONOAMNBHOro o6opyaoBaHus;

3 2.2.02 tpeboBaHusa npaBun TeXHWKU Ge30nmacHOCTU U noxapHon 6e3onacHoCTU
BpeMs OcCyLleCcTBneHuss paboT Mo MOHTaxy XOnoAusibHbIX YCTaHOBOK W CUCTEM
aBTOMaTU3auUKn XonoanNbHOro obopyaoBaHus;

3 2.2.03 nopsaok MOHTaxa YyaroB XONoAWSbHbIX YCTAHOBOK WM CUCTEM
aBTOMaTM3auumn XonoannbLHOro obopyaoBaHus;

3 2.3.01 nyckoHanago4Hble paboTbl Nepen BBOAOM B 3KCMyaTauMio XONOAUMNbHbIX
YCTaHOBOK U UX CUCTEM aBTOMaTU3auuu;

3 2.3.02 nopsgok BbINOSIHEHMS MyCKOHaNadoudHblX paboT nepes BBOAOM B
aKcnyaTaumo XonoausibHbIX YCTaHOBOK M UX CUCTEM aBTOMaTU3aLumu;

3 2.3.03 KOHCTpyKUMSI YCTPOWUCTB W CPEeACTB  aBTOMATM3auMM XONOAMSbHbIX
YCTaHOBOK;

3 2.3.04 HacTpoeuyHble napameTpbl YCTPOMUCTB W CPeacTtB asToMaTM3auunm
XOSTOAUNbHbBIX YCTAHOBOK, NOPAO0K HACTPOWKK;

3 2.3.05 npaBuna TexHWKM ©GE30MacHOCTM W noxapHom ©GesonacHoOCTM npwu
BbINOSTHEHUN MNYCKOHanNago4HbIX paboT nepen BBOOOM B 3KCMNyaTauMlO XONOOUIbHbBIX
YCTaHOBOK U UX CUCTEM aBTOMaTU3aLMMK;

3 2.5.01 Bnabl 1 TeXHONOrM4Yeckme npoLecchl UCNbITAHUN XONOAUNBHOM YCTaHOBKM;

3 2.5.02 nopsgok npoBefeHNsS UCTMbITAHUI XONO4MbHOro 0bopyaoBaHuS;

3 2.5.03 wuWHCTpyMEHTbI M npucnocobneHmss Ans  BbINOMHEHUS UCMbITAHUN
XOSTI0ANNBHOro 0bopyaoBaHUS;

3 2.5.04 npaBuna TexHWKM 6e30nacHOCTM N noxxapobe3onacHoOCTN Npu NpoBeaeHNN
paboT Mo UCNbITAHUAM XOSNOANNBHOIO 06opyaOBaHUS;

3 2.6.01 meponpuaTua No oxpaHe Tpyga npy NPOBEAEHNN NPOLECCOB MO MOHTaXy,
nyckoHanazgke, nporpaMmMmMpoBaHnMIO U UCMbITAHUSM.

BbinonHeHne 3agaHui Ha NpPaKTUYECKUX 3aHATUAX cnocobecTByeT hopMMpoBaHMIO

y obyyatomxcs:

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




MO-15 02 06-NMM.02.M3 BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

KMPK BFAP® ®I'60Y BO «KI'MY»

NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 6/67
OBOPY[JOBAHUA

obwux u rnpogheccuoHarsnbHbIX KOMIemeHyut

Kop HanmeHoBaHue pe3ynbTata o6y4eHus

K 2.1 MpoBoaMTbL NOArOTOBKY K MOHTaxy Yy3noB, OGfIOKOB W 9MNeMeHTOB CUCTEM
aBTOMaTU3aLUKN XONOAWUNbHOro o6opyaoBaHus.

MK 2.2 OpraHun3oBbIBaTb W OCYLLECTBMAATb MOHTaX XONOAMUIbHbIX YCTAHOBOK U CUCTEM
aBTOMaTU3aLUKN XONOAWUNbHOro obopyaoBaHus.

nK 2.3 BbINONHATL NyckoHanagky XoroAuSibHbIX YCTAHOBOK U CUCTEM aBTOMaTU3auuu
xonogurbHoro o6opygoBaHus.

NK 2.4 OcylwecTBnaTe nNporpaMMmMpoBaHne CUCTEM aBTOMaTMU3aUUM XONOAUITbHOro
obopyaoBaHus

nK 2.5 OpraHu3oBbiBaTb W BbINOMHATL paboTbl MO  WUCMbITAHUSIM  XONOAWUSBHOIO
obopynoBaHus.
OpraHusoBblBaTb U OCYLWECTBMASATb MEPOMNpUATUS MO OXpaHe Tpyaa npwu

MK 2.6 | npoBegeHun npoLeccoB MO MOHTaxy, MyckoHanagke, nporpaMmMuMpoBaHuIO U
UCMbITaHUSAM XONoguneHoro ob6opyaoBaHuns

B pe3ynbTate BbIMONHEHUS NPaKTUYECKUX 3aHSATUIA Y obydatowmxcs opMupytoTcst

cneaywuwme NIMYHOCTHbIE pe3ylibTaTbl:

Koo

HaumeHosaHue NNYHOCTHbIX pe3ylfibTaTtoB

JIP 13

[OoTOBbIN COOTBETCTBOBATb OXuAaHuaM paboTogaTenen: akTUBHLIN,
NPOEKTHO-MbICASALLNNA, appekTnBHO B3aMMOAENCTBYIOLLNI "
COTpyAHMYaoLWmi c KONNEKTUBOM, OCO3HaHHO BbINOMHAOLLNIA
npodeccnoHanbHble  TpeboBaHWA,  OTBETCTBEHHbIN, NYyHKTYyanbHbIN,
ANCUUNIIMHUPOBAHHBIN, TpyoonobmebIn, KPUTHUYECKN MbICINALLNNA,
AEMOHCTPUPYHOLWLMA NPOGECCUOHANBbHYH XXU3HECTOUKOCTb

JTIP 17

CopencTBylowmii nogaepXXaHuo npectmxka csoen npodeccum, oTpacnm u
obpasoBaTenbHON opraHn3aumn.

JIP 18

MpuHUmatoLwmmn uenu n 3apaun Hay4YHO-TEXHOMOrM4YeCcKoro,
9KOHOMMYECKOro, WHMPOPMALNOHHOIO W  COLUMOKYNbTYPHOIrO  pasBuUTUS
Poccuu, rotoBbiv pabotatb Ha NX JOCTUXKEHNME.

JIP 21

CamocTtosiTenbHbI N OTBETCTBEHHbIA B MNPUHATUM pPELUEHUA BO BCEX
cchepax CBOEN [OEATENbHOCTWU, FOTOBLIN K WCMOMHEHUIO pa3HOObpasHbIX
coumanbHbIX  ponen, BocTpeboBaHHbIX 6Gu3Hecom, obwecTtBOM WU
rocygapCcTBoOM

JIP 26

OMPPeKTMBHO  B3aMMOOEWCTBYHOLWMIA C  KONneramu, pPyKoBOACTBOM,
KNUeHTaMn, peanusyrLmnmn TakTUKy COTPYAHUYECTBA B KOMaHae

JIP 28

[106pOCOBECTHLIN, COOTBETCTBYIOLLMA BbICOKMM CTaHAapTam OU3HEC-3TUKK
M CNOCOOCTBYHOLMIA paspeLleHnto  SBHbIX U CKPbITbIX  KOH(SIMKTOB
WHTEPECOB, BO3HUKAKOLWNX B pe3ynbTaTe B3aMMHOIMO BIUSAHUSA FIMYHOW W
npodeccnoHanbHon peatenbHoctn. Oco3HawwWmn OTBETCTBEHHOCTb 3a
nogaepxaHme MopasnbHO-NCUXONOrMYeCcKoro KnmmMarta B KOnnekTmae

JIP 29

BoBneyeHHbIN, cnocobCTBYOLWMI NPOABMXEHUIO NnonoXntefbHou
penyTauum opraHmsaunm

JIP 30

CnocobHbIn Npeobpas3oBbiBaTh U OLEHMBATbL MHpOPMaLMIO B COOTBETCTBUM
C npodpeccroHanbHbIMM HOPMaMmy U LLEHHOCTSIMM

JIP 31

OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTb, BbIOMpPaTh TUMNOBbLIE METOAbI
M cnocobbl BbLINOMHEHNA NPOdECCUOHANbHbLIX 3adad, OUeHMBaTb WX
9O PEKTUBHOCTb N KA4YECTBO.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C.7/67
OBOPY[JOBAHUA

Mepen npoBeaeHNEM NPaKTUYECKUX 3aHATUI oby4atowmnecs oba3aHbl npopaboTaTb
COOTBETCTBYHOLUMIA MaTepuan, YACHUTb Uenb 3aHATUS, 03HAaKOMUTBLCA C COAEpXXaHUem u
nocrnefoBaTenbHOCTbIO €ro NpoBeAeHusl, a npenogaBaTenb MPOBEPUTb WX 3HAHUS U
FOTOBHOCTb K BbINOSTHEHWUIO 3agaHUS.

lMocne kaxgoro MpaKkTMYECKOro 3aHATUSA MPOBOAMTCS 3aluMTa, Kak npaBuio, Ha
cnegyoLweM NpakTUY4ecKoM 3aHATMM Nepen BbIMONTHEHNEM nocrieayowen paboTel NN Ha
YpOKe nepepn n3ydyeHnem crnegyowen TemMoi.

Ha 3awute obyvatowminca AomKkeH 3HaTb TEOPUIO NO AAHHOW TeMe, MOSICHUTb, Kak
BbINOSHANAcb paboTa B COOTBETCTBUM C OCHOBHbIMM TPebBOBaHWSMWU K 3HaAHUAM W

YMEHMSIM NO JaHHOW Teme paboyer nporpammbi.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

BEOEHWE NMPOLIECCOB NO MOHTAXY, NMYCKOHAIAOKE,
MO-15 02 06-MM.02.113 ﬂPOFPAﬁ/IMVIPOBAHﬁFO U UCTMbITAHUAM XOJ'IOD,I/IJ'IbHO% C. 8/67
OBOPYOOBAHUA
Mepe4vyeHb NPakKTUYECKUX 3aHATUN
Kon-Bo
Ne n/n HanmeHoBaHMe NpaKkTU4eCKOro 3aHATUA
yacoB

1 Pac4éTt TennonsonaumoHHON KOHCTPYKLMN OXNaXKaaemMoro rpy3oBoro NnoMeLLeHums. 2
> PacuyéT TennonputokoB B OxNaXgaemoe rpy30BO€ MOMELLEHNE U MOPO3WUIbHbIN 4

KOMIJIEKC.
3 Bbi60p cnuctembl oxnaxgeHus n ero o60CHoBaHme. 4
4 CocTtaBneHune 1 U3roToBeHMe CXeM y3I10B CyJOBOW XONOAUITbHON YCTAHOBKMW. 4
5 CocTtaBneHne 1 3roToBneHme Cxembl CyJOBON XONOANIbHOW YCTaHOBKW. 6
6 BbinonHeHne pasmeLLeHns XonoaunbHoro 0bopyaoBaHus Ha cyaHe. 4
7 BbinonHeHne paboT MO MNOArOTOBKE 3MEMEHTOB CUCTEM CYLOBOW XOMOAWUMNbHOM 4

YCT@HOBKM K MOHTaXy.
8 MoHTax XonoannbHbIX KOMNPECCOPOB. 10
9 MoHTax TennoobMeHHbIX annapaTos. 10
10 MoHTax xonoaunbHbIX TPy6ONpoOBOAOB 1 apMaTypbl CUCTEM CYyAO0BOW XOMNOAMIBEHON 6

YCTaHOBKW.
11 MOHTaX HacoCOB 1 BEHTUNATOPOB. 4

UTtoro 58
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MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 9/67
OBOPY[JOBAHUA

MpakTnyeckoe 3aHATME Ne1 PacyéT Tennom3onAauMoOHHON KOHCTPYKLMK
oxJsiaxaaemMoro rpy3oBoro noMeLlleHums..

Lenb 3aHsamus:

- N3Y4nUTb TEOPETUYECKYIO YaCThb;

- Hayu4MTbCH paccuuTbiBaTb TEMNOU3ONSALUMOHHOM KOHCTPYKUMM AN rpy30BbIX

MOMELLEHNN;

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

@opmupyembie obwue u npogeccuoHarsnbHbie komrnemeryuu: K 2.1, K 2.2, TIK
2.6.

@opmupyemsbie nu4HOCMHble pedyrnbmamel: JIP26, J1P28, J1IP29, JIP30, JIP31.

TeopeTnyeckasa 4yacTb

TennousonsiuMOHHbIE MaTepuarnbl UMELOT HU3KUI KoahpuumeHT
TEennonpoBOAHOCTU M MNpefHasHayeHbl AN U30MSAUMU OTPaKAEHUA OXNaXkaaeMblX UMK
HarpeBaeMbIX 0OBHEKTOB.

FmapousonsaunoHHbIe MaTepuanbl NpeaHasHavyeHbl AN 3aWnTbl TENNOU30ALMm
OT €€ YBNaXXHEHMWS.

B oxnaxpgaemom nomelleHMn Nogaep)KMBaeTcs TeMmnepartypa Huke TemnepaTypbl
oKpyXawLwen cpegbl, BCNeacTBME Yero Mexagy Temnepatypamu  Oxnaxgaemoro
NoMeLLEHNS N OKpyXKatoLen cpeabl co3gaeTtca pa3HocTb Temnepatyp At. MNpu Hanuuumn At
BO3HMKAET TEMNJIOBOW NMOTOK, KOTOPbLIN HanpaBfieH BHYTPb OX1aXX4aeMoro noMeLLeHus.

Bo3agyx okpyxatowen cpenbl, Mmes bonee BbLICOKYHO TeMnepaTypy, MMeeT Takke
Oonbllee, YeM BHYTPU OXNaxkgaemoro MoOMeLlleHus, napuuanbHoe OaBrieHue BOASAHbLIX
napos. PasHOCTb napumanbHbiX AasneHuin Ap BOASAHbIX MapoB  crnocobeTByeT
NPOHUKHOBEHUIO BHYTPb OXNa)X4aemoro nomelleHuns snaru. BogsHon nap, npoxoas yepes
N30MsuUM0, MOXET KOHOEHCUPOBATLCA BHYTPU M30ONALMOHHOIO Matepuana.

TennomsonaumoHHble  MaTepuanbl  OO/MDKHbl  MMETb  HU3KMA  KOSIULNEHT
TEennonpoBOAHOCTU U Manyto NAIOTHOCTb; HU3KYH TMIPOCKONUYHOCTb, BOOMOIMOLWAEMOCTb
N naponpoHMUaemMocTb; ObiTb MPOYHBLIMWA, MOPO3OCTOMKUMM U 3NACTUYHBIMKU, YTOOLI
BblAepXuBaTb BuOpauuio 1 gedopmMauuio kKopryca cygHa; OblTb OrHeCTOMKUMU UK
TpygHoropoumMmn; obnagate 04HOPOAHON MENKOMOPUCTON CTPYKTYPON; HE MMETb 3anaxa
N OblTb HEBOCNPUUMYMBLIMU K HEMY; UMETb OSIMTENbHbIA CPOK CryX0bl: HEe BbI3blBaTb

KOppo3un MeTanna u3onMpyemon mnoBepxHOCTU; ObiTb OUOCTOMKMMU M CTOMKUMWU K
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OBOPY[JOBAHUA

rpbidyHam; 6es3BpefHbIMM  ONS  300pOBbA  Nogen;  geweBbiMd,  yOOOHbIMM - Onis
TPaHCMOPTUPOBKM, MOHTaXa U PEMOHTA.

Cnouctble maTtepuanbl (BUHWAYP, anbdonb) npeactaBnsaT cobon M3onsaumio,
HabpaHHYIO M3 HECKOMbKUX JIMCTOB C TOYEYHbIMW KOHTaKTamu mexagy Humu. Bonbluoe
KONMYeCTBO BO3AYLUHBLIX NOSIOCTEN MEXAY CIosIMM U CNOCOBHOCTL NOBEPXHOCTEN CIIOEB
n3oNAuUM oTpaxaTtb TenmnoBble sydn obecneymBalroT Xopolwime Tensnousonupyrowme
cBoncTBa MaTepuana. B mM30NAUMOHHBIX KOHCTPYKUMAX NPOMbBICAOBLIX CyAOB 3TOT BUA
M30NAUUN HE Hallen LMPOKOro MPUMEHEHUS U3-3a roprodecTn (BUHMAYP) M Manou
NpoYHOCTM (anbdonsb).

BonokHuctble Martepuanbl (MMHEpPanbHbIA BOWMOK, CTEKMOBOMIOKHO W Ap.)
N3roTOBNSKT B BMAE NAUT, YNakOBaHHbIX B repMeTu4Hble nakeTbl. [lakeTbl 3anonHeHbI
GecnopsagoyHO nepennieTeHHbIMWU  TOHKMMKW  BOMIOKHaMM,  co3garwmumu  6onbluoe
KONMYeCTBO  BO3AYyLWHbIX  nofiocTen. Manaa  TennonpoBogHOCTL — MaTepuana
obecrneynBaeTca OTCYTCTBUMEM XOPOLLUEro KOHTaKTa Mexay BOJSIOKHaMU W Hanuvynem
B0onbLIOro KonMyecTsa BO34YLLHbIX MNOMOCTEN.

fAdeuctble MmaTepuanbl (Npobka, neHonnacTtel M Ap.) nNpeacrtaBnalT cobou
NMOPUCTYIO CTPYKTYpYy, KoTopass obpasoBaHa TBepAbiM BeLEeCTBOM W  3aMKHYTbIMU
sYenkamMmun, 3arnofiHEHHbIMM ra3oMm (4alle Bcero Bo3gyxoM). Yem 6Gonblie BO3AYLUHbIX
A4YeeK coaepXuTca B matepmane, TEM OH Nervye n ero TenonpPoBOAHOCTb MEHbLLE.

MpobkoBble NAUTLI NONY4alT U3 CMECU N3MENBbYEHHON KOpbl NPOBKOBOro AepeBa
N NpobKOBOM KOMMO3ULUUKM, KOTOPYHD CMPEecCOoBbIBAOT W MNOABEPrawT TEepMUYECKOM
obpaboTke. B kayecTBe CBA3KM NPUMEHSAIOT OpraHnyeckue Knesiime BeLlecTsa.

Kopa npobGkoBoro pgepeBa npeactaBnder cobon KneTkn ogepeBeHerion
Lenntonosbl, NOpbl KOTOPbIX 3aNOSIHEHbI BO34YXOM.

OKCNaH3uUT - CrpeccoBaHHass B MeTannuMyeckon ¢opMe u3MernbyYeHHass W
TepmoobpaboTtaHHaa kopa npobkoBoro aAyba wunu amypckoro 6GapxaTHoOro pnepesa.
Copgepxawumecs B Kpowkax npobkn cmonucTble BewectBa npu Temnepatype 300 °C
CKNemBalT Ux Mexagy cobown.

MuHepanoBaTHble NNUTbI - CPpeccoBaHHas B BUAE NAUT MUHeparbHas BaTa U3
cuHTeTMYeckoro caasywowero. OHM npefHasHaveHbl ANA TENfoBOWM m3onaumm GopToB,
nepebopok, nogBonokoB, nanyd wn punbbGaHOOB, WCMONbL3YKTCA TakKkKe Kak

3BYKOMOMoTUTENb B 3BYKOU3OJTNPYHOLLNX KOHCTPYKUNAX.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
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LUTanenbHoOe CTEKNOBOJIOKHO NPUMEHSAIOT AN W3rOTOBMEHUS NUT, KOTOpble
nosly4yaroT NyTeM CBSA3KM CTEKITOBOSIOKOH CUHTETUYECKMM KNEeSALWMUM BELLLECTBOM.

MeHocTekno nony4YarwdT M3 MNOPOLIKOOOPa3HOro CTekna npu ChekaHun ero
razoobpasoBatenamu (yronb) B neyax. Matepman obnagaeTr BbICOKOM MNPOYHOCTLIO.
MpuMeHaT Ans HacTMoB BTOPOro AHa wu nanyb pedpuxepaTopHbIX TPHOMOB U
TBUHAEKOB.

MeHononucTMpoOn M3roToBNAOT n3 CYCNEH3MOHHOIo BCMEHNBAOLLErocs
nonuctupona B Buae nnuT. [na tennoBon wusonauum GopToB, nepebopok um nanyob,
pnbbaHaoB, a Takke XonoAHbIX TpybonpoBOOOB, apMaTypbl MPUMEHSIOT MAUTbI MapKu
MCB-C (neHononMcTnpon camo3aTyxatoLmi).

MeHonnact ¢opmanbaernaHbIn NpeacrasngeT cobon XEeCTKuin
ra3oHarnosIHEHHbIN MNMaCTUK Ha ocHoBe doeHondopmManbaermgHon cMofnbl. MNuThbl
NPUMEHSAT Ana mnsonsaumm 6opToB, nepebopok, noasosiokoB, nanyé mn mx pnbdaHaos,
nmMetoLmnx TemnepaTypy He Bbliwe 40 °C.

CynoBble N30NALUMOHHBIE KOHCTPYKLMM

M30nsUMOHHbIE  KOHCTPYKUMWM  OXNaXOaeMblX MNOMELWEeHUn pedpmKepaTopHbIX
CyooB [OensaT Ha TpU Kracca: He npope3aemMble CTanbHbiM  Habopom Kopnyca,
nepekpbiBatoLLmne Habop (HopMarnbHble), obxoasime Habop.

M30nsumMOHHbIE KOHCTPYKUMM NEepBOro Kracca MpPUMEHSIOT, Kak npaBumno, Ans
N30NMMPOBaAHNA TNagkux MeTanmmn4yecknx NoBepxHOCTen. B oxnaxgaembix MOMELLeHMsIX

Takasi KOHCTPYKUUS CYXUT AN M30NIMPOBaHUS BTOPOro AHa.

PucyHok 1. He npopesaembiii cyqoBbiM HAbopom.

KOHCTpyKUMM BTOPOro Knacca, WM HopMmarbHble, MNPOPE3alTCA CTallbHbIM
Habopom. OcoBGEeHHOCTb TakOW KOHCTPYKUMM COCTOMT B TOM, YTO MOBEPXHOCTb
N30NSALNOHHOIO CINosi He MMeeT BbICTYNOB. HopmanbHyH W30NSALUMOHHYH KOHCTPYKLUIO

NPUMEHSIIOT ANs U3onaunM pedpukepaTopHbIX NOMELLEHUIA.
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lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 12/67
OBOPY[JOBAHUA

KoHcTpykumm TpeTbero knacca, obxoasiwmne Habop, MCMonNb3ylT B OXNaxaaemblx

nomMeLleHnAax anda n3onmpoBaHnAa BbICOKOIro paMHoro Ha6opa.

PucyHok 2. KOHCTpyKLMKM BTOPOro 1 TPEeTbEero Kracca.

Kak npaBuno, BcCe W30NAUMOHHBLIE KOHCTPYKLMM MMEKT 3aluMBKy, KOoTopas
npenoxpaHsieT U30NAUMOHHBLIA MaTtepuan oT MexaHU4ecknx noBpexaeHun. [depeBsaHHbIN
Opyc obOpelleTHMKa CNyXWUT AN KpenneHus 3alluBKW, KOTOPYK CO CTOPOHbI TpHoMa
o6WMBAOT NMCTaMN M3 NErknx aHTUKOPPO3NOHHBLIX antOMUHUEBO-MarHMeBbIX CriaBoB
AMr.

He3HaunTenbHble TpewuHbl B  TMAPOU3ONSLUMOHHOM  Crlioe  CHWXakwT  €ero
3(pheKTUBHOCTb B HECKONbKO pas. lNMpoHMKas B U30ONSAUMOHHYK KOHCTPYKLWIO, BOASHbIE
napbl KOHOEHCUPYKTCA U YBNAXHSKOT TEMSOU30MSUMOHHbIE MaTepuarnbl, B pesynbraTe
3TOro Koad@UUMEHT TENNONPOBOAHOCTU U30MALUMK, a CrieaoBaTenbHO, N KO3IdULMEHT
Tennonepenadn KOHCTPYKLUUW  yBENUYMBAKOTCS, 4YTO NpPUBOANT K HeobxoaumocTu
NOBbILLEHMST XONOAUITbHOM MOLLHOCTU YCTaHOBKW. Bnara B nsonsiuumn Bbi3biBA€T rHUEHME
AEPEBSAHHBIX YaCTEN KOHCTPYKUWKW, a Mpu 3amep3aHMM — paspylueHuMe W30NALMOHHOIo
mMartepuana u orpaxaeHus.
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C. 13/67

PucyHok 3. KoHCTpyKumn nsonaumm TpybonpoBoaos.

PucyHok 4. KOHCTpyKLMK N3018LMM ABOVNHOMO Ha.

PucyHok 5. KoHCTpyKkumMs nsonauum nunnepca.
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BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

C. 14/67

PacyeTt nsonauun.

BbiGop maTepuana nsonsiumMm npomssoautcs cornacHo peructpy Po. MNpu BbiGope

Heobxoanumo YYNUTbIBATb clneayrLine nokasartenmn Mmatepmnana:

1. ManoobbemHas macca
2. Huskuin koadhdULMEHT TennonpoBogHOCTU. An3 [ﬁ]

3. CrtoumocTb

4. [lonroBe4HOCTb, MPOYHOCTb, HETOPKYECTb U TMTPOCKOMNYHOCTbD.

M3onaunoHHble KOHCTPYKUUN  OXnaxKaaeMblX nomMeLleHum pe(bpl/DKepaToprlx

cyooB [OendaAtr Ha TpuU  Krnacca: He npopesaemMble CTallbHbIM Ha60pOM Kopnyca,

nepekpbiBatoLLme Habop (HopMarnbHble), obxoasime Habop.
O6xopaswas Habop

Tabnuua 1. NoAACHeHne K pUCYHKy 6.

O603Ha4veHne | Onpegenexne
Ha PUCYHKe

MeTtannuyeckas obwmBka

,D,epeBFIHHaFI 3aJiMBKa N3onAaumn

BeTtoHHaga 3anuBka

OCHOBHOW CIoOW TENION30NALINN

Habop cygHa

3

AGCOnNTHbIE pa3mepbl TOMLUMH

TonwmHa cTeHkn npoduns

LLnpnHa nonkn npodouns

Pasmep wnayum

S|n|o|=w5 o|s|wn=

BbicoTa Habopa
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]
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PucyHok 6. O6xoaswas Habop nsonsums. MNepekpbiBatowmin Habop cyaHa.

Tabnuua 2. NoAAcCHeHne K pUCYHKy 7.

O603Ha4veHne | Onpegenexne
Ha PUCYHKe
1 MeTtannunyeckas obLunBka
2 Habop cygHa
3 MN30nsUMOHHbIN Crion
4 [epeBsiHHbIE BPYCKN
5 3awmBka nsonauum nuctamm AMr.
m’; I ABCONOTHbIE pa3Mepbl TONLMH
f TonuwmHa CTeHKN npogus
b LLnpnHa nonkn npoduns
S Pasmep wnauyuu
h BbicoTa Habopa
F Z
/—
: J
g g * 4
P
= N
© A
b
s 5
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PucyHok 7. MNepekpbiBatoLaa Habop naonauus.

npaKTI/I‘-IeCKaFI pa60Ta ABrdeTcA yqe6H0|7| N O3HAKOMUTESbHON B KOHCTPYKTOPCKUX
OEenNCTBUAX MHXXEeHePOoB. B NPakKTn4eCKkoM 3aHATUN HEe NpuUuBA3bIBAlOTCA K pa3mMepam
nsonsuuun. Onsa pacyeTa MOXHO MPUHATb NO CpeagHUM CTaTUu4eCKMM AOaHHbIM, KOTOpPblIe
npunararoTcd HUXe.

h = 100-250mm/

f=4-8 mm/

S =400-1500mm/
b = 60-100 mm/
a = 30-40 mm/
I'=40-100mm/

n’= 30-60mm/

m’= h+I’ mm (nepekpbiBatoLLnin HAbop)

m’= h-('+a) mm (o6xogawmmn Habop).

PacyeT KoapdpuumenTa Tennomsonsaumm Kns.
Mo 3agaHHOMY unM BbIOpaHHOMY TEMOU3ONAUMOHHOMY MaTepuany npuHMMaem
3Ha4yeHne koaddmuneHTa TennonpPoBOAHOCTN U3onsaumm no Tabnuue
A, [Bm /M*K]
Onpegensiem TOMWMHY TENNOU3ONSALUMOHHOIO CIiOsi, SKBUBANEHTHYIO AEPEBAHHOWN
3alumBke
A *a [

8,0 = [m];

ﬂ’d.

A,=0,15Bm [m *K-

roe KO9(pPULMEHT TenNonpoBOAHOCTU AepeBa;

OnpegensieMm abcomnoTHbIE pasMepbl U30MNALMOHHON KOHCTPYKLUK
[=1'+8,,[m]:
m=h+1|m];
n=n'+o,, [M] >

Onpe,qenﬂeM OTHOCUTEJIbHblEe pa3Mepbl N30SISILNOHHOM KOHCTPYKUMnU, ncxoga wm3

abCconoTHBIX pa3MepoB
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx




KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHWE MNMPOLIECCOB NO MOHTAXY, NMYCKOHAINAOKE,
MO-15 02 06-MM.02.113 MPOrPAMMMNPOBAHNIO U UCTTBITAHNAM XOJTOOUITbHOIO C. 17/67
OBOPYJOBAHNA
S m_ . b !
s=>M="1p=2,L="; N=";
h h h h

CornacHo nosiyYeHHbIM [OaHHbIM MO  rpaduky onpegensiemM BeSIMYUHBbI U
paccunTbiBaem copmdaktop / paktop hopmbl / 4ng cyaoBON U3onsUmn:

DL = Dgps * Pps ANs M30MnAUMK NepekpbIiBatoLLEe Habop,

D =D, * * *
sy~ Pp T Pry TP Aans nsonauun obxogawmm Habop.

Bce koapdpumumeHTbl gna pacyeta dopmdaktopa onpegenseMm rpagpuyeckum

nyTem /CMOTpU pa3gaToyHbii MaTepuan /.

Onpegensiem KoadPUUMEHT Tennonepeaaym

K, = /1”3T*d)[Bm/ﬂ/z2 *K]

YTOo4YHAEM KO3IhDULMEHT Tennonepenaymn ¢ ydetom 6pycka obpeLleTHnka

K =K, *p|Bm /3 K|

us

roe B- koahpnumneHT, yumTeiBaroLW M BNnaHne 6pyckoB obpeLleTHrKa,

L =/LI+13/ ANSi KOHCTPYKLUMM M30NSLMK, NEepeEKpPbIBatoLLIEN HAboP,

B=/1,05+1,15/ - ONs1 KOHCTPYKUMN n3onsaumm obxoasiuen Habop.
CpaBHMBaeM pacyeTHoe 3HadeHue koadhdumumeHTa Tennonepenadm CyaoBbiX

N30MSALUMOHHBIX KOHCTPYKLUUIM C ONTUMasnbHbIMN 3HAYEHNAMMU;
K™ =/0,35+0,7 / [Bm/am** K]
PacueTHbin  kO3bdULMEHT Tennonepegayn [OOMMKeH OblTb B npegenax
ONTUManbHbIX BEMNMUYMH.

BoiBoa: Ecnu 3HaveHune K

I nony4mTcs Gonblle MMM MeHblLUe, TO HYXXHO BblOpaTb
APYry0 TONWUHY TEeMNoM30NSLMOHHOIO Crosi U NOBTOPUTL pacyeT.

Tabnuua 3. BapnaHTbl npakTnyeckom paboTs! 1.

BapuaHT | KOHCTpPYKUMA Tun maTtepuana
1 MepekpbiBaOLWwm Habop rnnc
2 MepekpbiBaoLwmin Habop MnCB-C
3 MepekpbiBaOLWwm Habop 0l0)
4 MepekpbiBaoLwmin Habop OC-7
5 [MepekpbiBaoLWmnm Habop MXB
6 O6xopg Habopa [MeHononuctnpon 3
7 O6xop Habopa lMeHononuctnpon 9
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8 MepekpbiBaoLwmin Habop Mnrc

9 [MepekpbiBaoLWmn Habop NCB-C

10 MepekpbiBaoLwmin Habop ol0)

1 MepekpbiBaoLwmin Habop dC-7

12 MNepekpbiBaOLWm Habop MXB

13 O6xoa Habopa lMeHononuctnpon 3

14 O6xopg Habopa [MeHononuctnpon 3

15 MepekpbiBaoLwmn Habop lMeHononuctnpon 3

16 MepekpbiBaoLWm Habop MXB

17 MepekpbiBaoLwmn Habop dC-7

18 O6xoa Habopa oD

19 O6xoa Habopa NCB-C

20 O6xoa Habopa nnc

21 MepekpbiBaoLwmin Habop rnric

22 MepekpbiBaoLwLmn Habop MnCB-C

23 MepekpbiBaoLwmin Habop 0l0)

24 O6xop Habopa OC-7

25 O6xoa Habopa MXxB

26 MepekpbiBaoLwmn Habop lMeHononuctnpon 3

27 O6xoa Habopa lMeHononuctnpon 3

28 MepekpbiBaoLwmn Habop MXB

KPaTKAA XEPAXTEPUCTHEE OCHOBHNX TEIXOK3ORAUROMENX
w
. H KONOTDYKUHMOHHHX MATEDHANOB GYAOBOH H3OAAIMA

HarMeROBAEREE  NATEDBANA

ATBQOIE

[leROMIRCT MOZECTHPOEBHHE [CH-C

[eROnARCT MOXHTXOPBUHAAOBHK
IeronAacT MAPKH &C-7
HesonxacT M&DKU OF
[leHONOXHCTHDOX 3ARCTHHHE
[eEONONMYPE K HATEBAZEMHY
Tle RONOZEYPE T&H X€ CTRHUI )
TeEONCAXYPS TR BX4CTHIHHK
[Ipo6rOBLE IAHTH

PHIIOP

JRCTAHSRT

COCHE M eJb ARO4k BONOKOH
Cocoa ¥ eEb NOREPEX BOXOKOH
BETOHRAST CTAKKA .
CTaXp JAETHDOBAHHEAT

CTaxs YTEEDOTKCTES
AFDMURRSBAA DOABTS
[lepraMis

3ox, ODHIOX

Ko apyHiu-
eHT TENNO-
NPeBOZHOC~
%, BT/MK
C,05-G,06
0,04-0,06
0,038
0,058
0,064
0,041
0,035-0,05
0,035-0,041
0.035
0,058
0,025-0,03
0,057

0,35-0,41
0,14-0,16
1,35
27-44
48-51
210
0,14-0,47

IXxB

NnorHoCTs
kr/x®

69
20-40
1I5
100
I70

50
0-80
50~80
0-60
240
40
ICO

600
€00
2200
700
7900
2700
700

PucyHok 8. OCHOBHble CBOMCTBA TEMNION30NSALNN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'MY»

BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

C. 19/67

PucyHok 8. N'padukun «a», «b», «B» Ans pacdeta nsonaumm ¢ obxogom Habopa.

a)ff_ﬁjn
o . a)?_
L%y 12 ! :
14 q -
A ) — 7 4 6 ]
11 2
£2 53 5] _."
- N
ie - 1 ’ —
, g9 ™
08— s, : N
""‘-—q ﬂlsn-a-\-sg ] 5 vi u_‘
a8 377 S - | 2 ) .
. ¥ 5 ' ] AN
G- 1 e~ 33 ! 1) !
¢ 85 1 48 2 25 IN D OZ04Q6 0B 1017 1476 48 8

Puc. I 2. Tpadhamut qns pacwata smonsmsms ¢ o6x0R0M Sa60pA: @ — 3aBK-
CHMOCT: OPMMAXTOPA OF OTHOCHTANEHOMN TOMLIMHE M3C HAUMM; 6 ~ Rpo-

bum: cynonoro Hab0pa; 8, 2, O — IABNCHIMOCTH OTHOCKTEL Hux xosbdians-

EHTOR OT OTHOCUTERLHEX PAIMEPOB TORITMHI VSOMAIAYEM JTst
paaueponnmauuﬂ@’=WM=m3=w;=fﬁgL=th=m)
I=8 =3, M=032- 8" =3, Mm0,5,9— 8 =3, M=09;4— 5 =5, =035 5 =
{ -0,5;6-S'-5,M-D,9;7_s'-?,M.ovs;a_sf_..,’M.o";g_J,_i"‘-u’s 5

PucyHok 9. Npadhmkm «r» n «a» gns pacyeta unsonsauyumn ¢ obxogom Habopa.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

MO-15 02 06-MM.02.M13

C. 20/67

PucyHok 10. 'padukun gnga pacyeTa Ms3onauuun, nepekpbisatoLen Habop.

McxoaHble maTepuanbl U AaHHbIE:

- MHamBmayanbHbie KapTOYkK C 3a4advamu;

- Omnarpammbl onga onpegenenns KoauuneHToB n30nsumnm;
CopepxaHue n NopsifOK BbINONTHEHUA PaboThblI:

1. N3yunTb nocTaBreHHyto 3agavy.

2. PaccunTtaTtb KOHCTPYKLNIO C BbIOpaHHLIM N30MSIUMOHHBIM MaTepmarnom.
CopepxaHue oT4yeTa:

- HAaUMEHOBaHWE NPaKTUYECKOro 3aHATUS;

- uenb 3aHATUS

- BapuaHT 3agaHus;

- OTYET O BbIMOMHEHMM BCEX 3TAMNOB NPAKTUYECKOro 3aHATUS;

Bonpochkl ana camonpoBepKu:

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




KMPK BFAP® ®I'60Y BO «KI'MY»

BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 21/67
OBOPY[JOBAHUA

MO-15 02 06-1M.02.M13

1. TpeboBaHusl, nNpegbsiBNsieMble K M3OMSLMOHHBIM KOHCTPYKUMAM B TPYy30BbIX

nomMeLleHnAXx.

MpakTnyeckoe 3aHaATMEe Ne2. PacyéT TennonpuToKoB B oxJaxaaemoe rpysoBoe
nomMeweHMe U1 MOpPO3UNbHbLIA KOMIMIEKC.

Lenb 3aHsamus:

- MONYYMTb HaBbIKN pacyeTa TENONPUTOKOB,

- pasobpaTbCs, BO BAUSAHUSAX TEMNMONPUTOKOB B T[PYy30BOM MOMELLEHUN Ha
XOSTIOANSNBbHYH YCTaHOBKY.

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

@opmupyemsbie obwue u rpogeccuoHarsnbHbie komnemeryuu: K 2.1, K 2.2, TIK
2.6.

Dopmupyembie TU4HOCMHbIe pe3dyrbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

TeopeTunyeckasa 4yacTb

TEMNOBOW PACYET
OnpepeneHuve TennonpuToka B TproMa.

Llenu v 3agayn TennoBoro pacyeta

TennoBon pacyeT NPon3BOAUTCH AN ONpeaeneHus BenmyYnMHbl obLero TennoBoro
MoTOKa, NOCTYNaLWEero B OxXnaxaaemoe NoMeLLeHmne.

[aHHble  TennoBOro pacyeta CnyxaT OCHOBaHMEM AOns  onpegeneHus
X0JI040MNPON3BOAUTENBHOCTU KOMMPECCOPOB M BbIOOpa XonoausibHOro obopyaoBaHus.
Mpn aTom pacyeTe ncxoaat u3 Hambonee HebGNAronNPUATHLIX YCNOBUIA, B KOTOPbIX MOXET
Haxo4MTbCA CyaoBasi XoNnoaunbHasa yCTaHOBKa.

B Takmx ycnoBusix MakCumarbHyH TEMSIOBYIO Harpysky NpUHUMatoT 3a pacyeTHoe
3HayeHue.

OO6wWwKin NOTOK B oXNaxkgaemMoe NoMeLLeHne onpeaensieTcs no creayoLlem

Oy =0+, +0; +0, +0; + Oy Bm;

dopmyre:
roe O, ~ TennonpuToK Yepes orpaxaeHus, BT
0, ~ TennonpuToK OoT TepmoobpaboTkm rpysa, BT
O; ~ TennonpuTok oT BeHTUNauuu, BT

Q4 _TeI'IJ'IOI'IpI/ITOK OT OCBeLWeHUnda n I'Ipe6bIBaHI/1$I niogen B nomelleHnn, Bt

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 22/67
OBOPY[JOBAHUA

s ~ Tennonputok ot paboTalLwmnx mexaHuamos, BT

s ~ TENnonpuTok oT paboTkl NbaoreHepaTtopa, BT

1. OnpepeneHue Tennonputoka Yepes orpaxaerus, i
O =K, *F,, (., —t,,) Bm

ozp

roe K, -

Bm/ m* *K;

KOS(b(bVILl,I/IeHT Tennonepegaydyn 4epes WU30JIAUMOHHOE oOrpaxXaeHue,

F— 2
oep NOBEPXHOCTb OorpaxxageHu4d, M ;
tmlp - OC .
HapyXHasi TemnepaTypa BO3ayxa, :

Enp "~ Temnepatypa B Tpiome, C .

PacyeT Tennonputoka npon3BoAUTCA OTAENBHO MO KaXdoMy TPHOMY M CBOAUTCH B
Tabnuuy Net.

MpumevaHue:

- lMpwn 3anonHeHuMn Tabnuubl cnegyeT yuuTbiBaTb TemnepaTypy OxfaXaaeMblX
NMOMeLLEHN, CMEXHble C paccMaTpuBaeMbIMU, Y NPUHUMATL HaPYXHYK TemnepaTypy Kak
TemnepaTypy CoCeHero noMeLLeHus.

- Ecnn npn pacyete nonyyaetca oTpuuaTenbHbIN TENMONPUTOK, TO 3TO rOBOPUT O
TOM, YTO TENSIO HEe NOCTyNaeT B TPIOM, @ HA0OOPOT HanNpaBnseTCs U3 TPOMa.

B aTOM crniyyae OH yunTbiBaeTCs TOSNbKO Ha KOMNPeccop, NpuyYeM co 3HaKom (-).

Ha obopynoBaHue oTpuuaTerbHbIA TEMMAONPUTOK HE YyYUTLIBAETCA.

Mpn cnoxeHun TENNONPUTOKOB OT OTAENbHbIX OrPaXKAeHUI TproMa oTpuLaTeNbHbIN

TENNONPUTOK M3 00LLE CYyMMbl OTHUMAETCS.

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




KMPK BIr'AP® ®I'6OY BO «KI'TY»
_ _ BEOEHWE NMPOLECCOB MO MOHTAXY, MYCKOHAINALKE,
MO-15 02 06-MM.02.113 NPOrPAMMUNPOBAHUIO N UCMbITAHNAM XOJNOOUNBHOIO C. 23/67
OBOPYOOBAHUA
Me Haznaue- | OGozHaueHme
HKWe Drpa}Kﬂ,E':HHH IHap Imp Ar LSE‘F Bﬂ?p Fﬁé‘p Kl Ql
TPHIMA ] . ] . H ) Br
C C C ozp M oK K Ob
1I{ :
1 2 3 4 5 6 7 3 9 10 11 12
1 Xp. mop. [maeHan
rpy30B nanyba
NeokHoe
OHO
Hoc
Kopma
Neswid
BopT
MNpaewii
DopT
2

PucyHok 11. OnpegeneHve TennonpuToka Yepes orpaxkaeHns
2. OnpefgeneHune TennonpuToka ot TepmoobpaboTkn rpyaa, 9,
20, =0, +0,"""; Bm
0,"-
roe <2 Tennonputok oT TepmoodbpaboTkm rpysa, BT

mapel
0, TENnsonpUTOK OT orpaxkaeHus Tapsbl, BT

ep,
OnpepnenexHve TennonpuToka Q,"; Bm

M. =, —i,,)*1000 %1000

e Bm;
Q 24 * 3600

M
roe  ? macca rpysa, noctynatowero Ha TepmoobpaboTky, T/CyT;

Mt 3HTanbNUa NpoaykTa B Havane TepMoobpaboTku, KIK/KT;

I

Ok gHTanbNMa NpoAykTa B KOHLE TepMoobpaboTku, KIK/K;

3HauyeHus aHTanbnNUn BbiIbMpalTcs No Tabnvue B 3aBUCUMMOCTM OT HayarbHOW u
KOHEe4YHOW TemnepaTyp rpysa n sunga TepmoobpaboTku:

—t =t

naw "~ “wl ANdA 3aMOpaxXmnBaHUA U OXNaXKaeHUsd rpyaa;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

C. 24/67

o Z-HCZ'-l = tm + (8 + IO)IOCJ
P ANS AOMOPaXXMBaHUS U JOOXNAXKOEHUS;

Q mapol
OnpegeneHve TennonpuTtoka =2
Q mapol — Mmupbz * Cmclpbl * (t,_,aq - tK‘()H)* 1000 * 1000
2 24 * 3600

n .

M — .
roe 9P Macca Tapbl [m]’

Mapt TennoeMKoCTb Tapsbl [/t /e *K];

M, ., =/01+03/xM_[m].
npUHUMaemMm: P °F

C = 1,46[r/orc / k2 - K]

mapuoi .
’

OnpegeneHne obuiero tennonputoka oT TepMoobpaboTkn u pacnpegeneHme ero

Ha KomMmnpeccop “ O60py,D,OBaHI/Ie

ZQz = szp + szapbl[Bm];

MpumeyaHne: PacnpegeneHne Tennonputoka OT TepMoobpaboTku rpysa Ha

koMnpeccop u obopyaoBaHNE YYUTbIBAOT TakK:

0, =100%ZQ2}

— 1)
0, =130%20, TproMax /aooxnaxaeHue u goMopaxusaHue/,

QZKM=100%ZQZ}

0, =100%>0, | oxnagutenu CMO/.

PacueTt TennornpuToKa BeaeTcAd Ond KaxXgoro TpromMa otaesibHo.

3. OnpepneneHne TennonpuToka oT BEHTUNALUN Qs
VnOM * p3030 *q* (il-ta'-l - imp)>x< IOOO

— B b
e 24 * 3600 [B2]:

v v’
roe  "9M- 06bem BEHTUNNPYEMOIO NOMELLEHMS;
3].
Vi =L, * B, = H, |1*];

n

L B H [M]
mpImPY NP L AfMHA, LUMPUWHA U BbICOTa TPIOMA;

10603()_

3.
NNOTHOCTb HapY>HOro Bo3ayxa Kelm

a=(l+2)
a=(3+4)

ymcrno o6MeHOB BO3ayXa; AN TPoMa XpaHeHus

OXNaXxaeHHbIX rpy30B,
MOPOXXEHbIX rPpy30B;

l

AN TPoMa XpaHeHus

1
2
HAMT P aHTanbnMK HapY)XHOTO BO3AyXa W BO3Ayxa B TPoMe KIK/Kr;

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

ecnu npouecc TepmMoobpaboTkm uOeT B OXNaxaaembixX

ecrnu npouecc TepmoobpaboTkn mageTt B annapatax /CMA u




KMPK BFAP® ®I'60Y BO «KI'MY»

BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

MO-15 02 06-1M.02.M13

C. 25/67

BenuunHbl Pio30> tuaw>mp> onpenenaTca No auarpaMmve >

i
[K,El,)K/Krf

d [r/kr]

PucyHok 12. [Jnarpamma BriaxHoro Bosayxa.

BennuumHbi: Peosa onpeaensaTca no Touke (1)

l
Ha onpeaenstTca no Touke (1)

iTp -- onpenenawTcs No Touke (2)

MpumeyaHue:

L. uQ
- ANS NOCTPOEHMUS TOYKM 1 HEOBXOAMMO 3HaTb BeNUUMHbI P rap
/ TemnepaTypy 1 BNaXXHOCTb HApPY>KHOro Bo3ayxa /;

tmp u ¢mp

- Ana NOCTPOEHNA TOYHKHN 2 HeobXoaMMO 3HaTb BENUYUHBI

/ TemnepaTtypy 1 BNaXHOCTb BO3ayXxa B TPOME /;
- pac4yeT TennonpuToka 0, BeOeTCs No KaxaoMy TPHOMY OTAENbHO;

- pacnpegeneHve TennonpuToka 9 1a Komnpeccop 1 06opyaoBaHue

NPUHNMaETCA:

O, = Q3KM = Q306

4. OnpegeneHve TennonpuToka OT OCBELLEHUS U Noaen Q4
O, =350 *m+ > N|[Bm];

roe 350- BennynHa TennoBoro NoToka OT OQHOro YENoBEKa;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 26/67
OBOPY[JOBAHUA

m =1 +2) yer.

m - yucrno paboTarowmx Naen,

>N - cyMMapHbI TENMOBOW NOTOK OT CBETUITbHUKOB;

>N=12F, |
ANs TPIOMOB;
> N=4.5F

noM. NS NPOU3BOACTBEHHbIX MOMELLEHUMN.

MpumevaHue:

- pacnpegeneHne TenonpuToka Q4 Ha KoMrpeccop 1 o6opy,qoaaH|/|e YYUTbIBAKOT

o Qa0 =(0,5+0,75)* 0,

Q406 - Q4

- pac4eT TenyionpumuTtoka Q4 BeOeTCAd ANnd KaXgoro TptomMa otaesibHo.

0;

5. Onpep,eneHl/le TenriornpuToka oT pa6OTaPOUJ,I/IX MeXaHU3MOB

Qs :zNa[Bm];

roe 9 - cymmapHasi MOLLHOCTb anekTpoaBUraTenem, yCTaHoBNEHHbIX

NOoMeLLEHNSAX;

> N, =(3000-+8000)[Bm]

- ANs oxnaxkaaeMblx TPOMOB;

>N, =(8000+10000) [Bm]

O5nAa MOPO3UIibHbIX annapaTtos;

MpumeyaHue:

- pacnpegeneHne TennonpuToka Q5 Ha KomMrnpeccop 1 o6opy;10|3aH|/|e YYUTbIBAKOT

Qs = QSKM = Q506

Tak:

6. Onpep,eneHVle TEeNnrornpuToKa OT JibgoreHepartopa

O,

g *M _  *1000
— J Jje B .
Os 3600 [Bm];

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 27/67
OBOPY[JOBAHUA

roe &1~ yaernbHaaA TennoTa Ha NnpurotoBrieHne nbaa,
g, =(570+540) [k o/ k2] ;

M,  NPOM3BOAUTENBHOCTL NbAOreHepaTopa, [K’Z/ qac] ’

MpumeYaHue: - pacnpeneneHne Tennonputoka Ha Komnpeccop U obopyaoBaHue

KM . 06 A,
YYUTbIBAKOT TaK: Q6 o Q6 > Q6 =0;

- TennonpuToK s YYUTLIBAIOT B CYMMapHOM TEMMOMNPUTOKE CaMOW BbICOKOW
TemnepaTtypbl KUMEHUSI.

7. CBogHasa Tabnuua TennonpuToKoB 1 onpeaeneHne Xonoaonpon3BoanTENbHOCTY
Ha KOMMpeccop.

Ons onpegeneHuss obllero TenronpuToka COCTaBMSAT CBOAHYH Tabnuuy

TENJIOMPUTOKOB C YHETOM pacrnpeneneHnd no temnepartypam KMneHns.

MpuHMMaem: tOl_TeMHepaTypa KWNEHUs xnagareHta, nogaBaemMoro B Tploma
XpaHEeHUs1 OXNaxXaeHHbIX rPy30B.

t02_TeMHepaTypa KUMEeHNA XnapareHta, nnogaBaemMoro B TpKOMa XpaHEeHUA
MOPOXEHbIX rpy30B.

t t
Ne | Haume: | ™ 0 Q1 Qg Q3 Q4 Qs QG ZQU
o | v\ [c] | [c]
Ma | Hie CCE*ISE*IEEIEEEESI&SKM 0B
TpHOMa ’
1. ] Xp.oxn.
rpy3os
2. | Xp. oxn.
rpy3oe
2
XR.MOD.
3 rpy30B
= >
PucyHok 13. CBogHasa Tabnuua TennonpuToKOB.
MpumeyaHue: - onpegenntb OOWMA  TENNONPUTOK MO  KaX4oMy TPOMY Ha
KM 06
KomMnpeccop 2.0, n Ha obopygoBaHue 20, ;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 28/67
OBOPY[JOBAHUA

- onpegenuTb OOWMIA TensonpuToOK Ha KOMMpPeccop MO KaXgon Temnepartype

KM KM
KnneHus ZQOI MZQOZ ;

TennoBble NOTOKM HEBO3MOXXHO OMPEAEenuTb N0 TOYHOMY pacuyeTy, Tak kak MHorve
M3 HUX Henb3s Y4ecTb MOSIHOCTbI0 /4epe3 M3onsaumio TpybonpoBOAOB XnagareHTa U

paccorna; ucnapurenein; Yepes HennoTHOCTM B NoKax 1 T.4./.

. 0
I'IoaTomy HeO6XO,£I,V|MO YBEJTMYNTD O6LIJ,I/II/I TenJsioBon NOTOK HA (20 ) 30) /o .
KM KM KM KM
Q01 = (172 - 193) * Z Q01 [Bm] > Qoz (172 - 193) * Qoz [Bm] >
BapuaHTbl 4nAa npakTu4eckou paboTbl 2.
naawan nanyGa = tHap3 = 40°C
feswi# Gopr = thapl = 27°C
1 | MNpaewii = l—u;_p_Z;;___
— \ ' -t Hoc cypra =
thagh < ! 3 : 2 g ~4D°C 1 thap5 =25"C,
20° | tpa=-20°C | tm2=20°C tp1=-20C
JER S R I I St .

Beoiinoe AHO = thapd = 25°C

PucyHok 14. BapuaHt 1,2,3,4,5.

PucyHok 15. BapuwaHT 6,7,8,9,10.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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) ) BELEHWE MPOLIECCOB MO MOHTAXY, MYCKOHAJALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO U UCTBITAHUAM XONOAMNBHOIO C. 29/67
OBOPYOOBAHNSA
PucyHok 16. BapuaHTt 11,12,13,14,15.
PucyHok 17. BapuaHT 16,17,18,19,20.
CocTasfigeM NAaHUPOBKY TPIOMOB
rnasHaa nanyba tHap3 =39 [C
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ABOWHOE [HO tHap a=29[¢]

PueyHox Nel  NaauupoBKa TpIOMOB CyAHa «Tponuk»
PucyHok 19. BapuaHT 21,22,23,24,25.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'MY»

BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO

OBOPY[JOBAHUA

C. 30/67

PucyHok 20. lnarpamma BnaxxHoro Bo3gyxa.

Cop.epx(aHMe n nopaaokK BbinosiIHeHUA paGOTbI:

lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx




KMPK BFAP® ®I'60Y BO «KI'MY»

BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

MO-15 02 06-1M.02.M13

C. 31/67

1. I3yunTb nocTaBneHHyo 3agady.

2. BbIinonHuTbL pacyer.

CopepxaHue otyeTa:

- HanmeHoBaHuWe npaktmnyeckon paboThbl;
- Uenb paboThbi;

- BapunaHT 3apaHug;

- nOpFI,D,OK pewenHna 3agadin rno 3agaHHoOMy BapuUaHTy.

UcxoaHble maTtepuanbl U AaHHbIe:
PaspgaToyHbii matepuan;

MH,D,I/IBVID,yaJ'IbHOG 3agaHune and nNpaktn4eckoro 3aHATUA,;

Bonpocbl ana camonpoBepKu:
1. Kakue ObiBalOT TENMONPUTOKN?;

2. Ha yTo BNUAIOT TENNONPUTOKN?;

3. Kak cBsizaH NOBbILLEHHbIN Pacxo drneKkTpuyecTBa XonogunbHOM YCTaHOBKOMW C

TensonpUTOKaMm B rpy30BOM MOMELLEHNN?

MpakTu4yeckoe 3aHaTMe Ne3. BbiGop cucrembl oxnaxageHus n ero ooocHoBaHue.

Lenb 3aHsmus:

- Hayuntbes BbIOMpaTh CUCTEMY OXNaXKOeHMs FPY30BbIX MOMELLEHWIA.

Ucnonb3oeaHHbie ucmoyHuku: [1], [S], [11] [17].

@opmupyembie obuwue u npogeccuoHarsnbHbie komrnemeryuu: K 2.1, K 2.2, TIK

2.6.

Qopmupyembie TU4HOCMHbIe pe3dynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

TeopeTuyeckas 4acTb

[na oxnaxaoeHus TPHOMOB U TMPOBU3UOHHbLIX KIagoBbIX MOTyT MNPUMEHATbLCA 3

CUCTEMbI OXNaXXaeHUs:
1.CmellaHHas.

2.HenocpencreseHHas

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

3. PacconbHas

HenocpeancrtBeHHas cuctema oxnaxaeHus. B 6atapesx kunut x.x.a.

O603HayeHHble CXeMbl MPUMEHSIOT rnaBHbIM 06pa3omM Mpy  MCNOMb30BaHUU
PPEOHOBLIX XONOANIbHBIX MaLUUH.

HenocpeactBeHHas cuctema  oxnaxaeHuss  Bosgyxa  obnagaer  psgom
npenmyLLecTs:

1). MeHbwaa MeTannoéMKOCTb —  MO3BONSET  YBENUYUTb  MNOSIE3HYH
rPy30BMECTMMOCTb CyfHa 3a CYET MEHbLLEro Konunyectesa o6opyaoBaHus.

2). bonee ponroBeYHbl, T.K. UCMOMb3YeTCA MeHblLUee KOMMYECTBO arpecCuBHbIX
cpea, YTo NPUBOAUT K CHMXKEHUIO YPOBHS BO3AENCTBUSA KOPPO3UN.

3). bonee npocrtasa cxema TpybonpoBOAOB YCTAHOBKM, T.K. HET HEOBXOAMMOCTM
NCNonb30BaTb JOMNOSTHUTENbHYIO PACCOSIbHY CUCTEMY.

HepoctaTkm cuctemMbl HENOCPEOCTBEHHOMO OXNaXAEHUS:

1). Hnskaa akkymynumpyrowiasi cnocobHOCTb NpUbopoB oxnaxaeHusd. T.K., B MOMEHT
npekpaweHna  nogayM  xnagareHTa B npubop  oxnaxaeHus, Hanpumep,
BO34yX00XlaguTernb rpy30BOro NOMeLLEHMs, MO CYyTM OCTaHaBNMBAETCHA NPOLECC KMNEHUS

XMNOKOro XrnagareHta n camMo oxriaXXgeHme Bo3gyxa B TproMe.

PucyHok 21. HenocpeacteeHHOe oxnaxgeHue.

PacconbHas cuctema oxnaxaeHus
MpuunHbI pacconbHoOM cuctembl: B nomelleHnsax roe paboTaroT NOCTOSAHHO NOAMW,
yOaneHHOCTb OxfaxgaeMblx MoMelweHnn. Ha nuwesBbiX Npeanpuatusx ¢ BpeaHbIM

xnagareHTom (R717).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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PucyHok 22. PacconbHoe oxnaxaeHue.

[aHHble cUCTeMbl UCMONb3YITCA ANA OXNaxXAeHWs Bo3gyxa B TpoMax B cryyae
aMMMUaYHbIX XONOAUITbHBIX MALUMH 1 B CUCTEMAX NPeABapUTESNIbHOrO OXNaXxaeHus pblbbl.

B HacTosiee Bpemsa mMcnonb3oBaHMEe aMMmaka Ha pblOONpPOMbICIIOBLIX U
TPaAHCMOPTHLIX CydaxX OrpaHW4YEeHO W PacCofibHble CUCTEMbl BCTPEYalTCAa peako U B
OCHOBHOM B YyCTaHOBKax, paboTatowmx Ha ¢ppeoHe. Takke, Kak OblIO Cka3aHO BblLLE,
pacconbHasa cucTema NpUMEHSETCAa AN NpeaBapuUTENbHOMO OXNaXaeHus pbiobl.

B kayecTBe NpOMEXYTOYHOrO XrnagoHOCUTENSA Ha Cydax UCNONb3ykoT BOAY U
pacconbl (pactBopbl conen). Kak npaswuno, paccon npeacTtasnser cobon BOAAHOWM
pactop conu CaCl2.

Ana oxnaxgeHus paccona MNPUMEHSIOTCS  KOXYXOTPYOHble  ropu3oHTarnbHble
ucnaputenu. [Ona obecnevyeHus UUPKYNALUMM MNPUMEHAETCA PacCOSfibHbIA  HACOC U
cTarnbHble TpybonpoBOAbI.

MpenmyLecTBa pacconbHOW CUCTEMDI:

1). Bbicokasi akkymynupyloowasa cnocobHOCTb — Mocre npekpalleHnss nogayu
XMOKOro xnagareHTa B pacCosibHbIA MCNapuTesnb LMPKYNAUMA paccona npogoshkaeTcs u
TemnepaTtypa BO3dyxa B MOMELleHMEe MOBbLILWAETCSA MEASIEHHO, T.K. XXWAOKWMA paccon He
MOXET MFHOBEHHO OTENnATLCS.

2). BO3MOXHOCTb COKpalleHWs KonumyecTBa MPUMEHAEMOro XxrnagareHta — B
HacTosilLlee BpeMsi 3TO aKTyanbHO M3-3a BBEAEHWS HOBbLIX 3anpeToB MO MPUMEHEHUIO
COBpPEMEHHbIX (PpeoHOB. B3ameH Ha pbIHOK BbIBOAATCS HOBbIE, JOPOrocTosILLME (OPEOHDI,
KOTOpble Takke CTanu B3pbiBOONACHble M roptovMMn. COOTBETCTBEHHO WCMNONb30BaHUE
pacconbHOM CUCTEMbI MO3BOMISIET COKPATUTb KanutarnbHble N AKCMyaTauuoHHbIe 3aTpaThl

Ha CyJOBYIO XONOAMIbHYIO YCTaHOBKY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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C. 34/67

XnagoHocuTenu U X cBOMCTBA.

XnagoHocuTenb (TennoxsiagoHOCUTENb) — BELEeCTBO, KOTOPOe MepeHOCUT XOmnon,

OT YCTaHOBKM K pabouyemy BellecTBy. B pomnu xnagoHocutens BbicTynaiwT — BOAa,

HeopraHMyeckmne coegmMHeHNs (paccon), opraHN4YecKkne coeanHeHus (pacTBopbI MIIMKOMEN).

Boga — cambii - OOCTYMHBIA  HEAOPOron  TensioxnagoHoCUTEeNb
Tennonandecknmm CBoOMCTBaMM.

MpeumyiectBa:

C XOpPOLUMMM

1. HNU3Kad AONHaMnyecCkad BA3KOCTb MOMOXET CHU3UTb HArpy3ky Ha npuBo[

HaCOCOB Npu LUMPKyIALUnn,

BbICOKasa TErn0eMKOCTb CHM>KaeT pacxod BoObl;

Manaa KoOppo3noHHadA akKTUBHOCTD;

HETOKCUYHOCTb,

2 T

noXxapo —u B3prBO6e3OI'IaCHOCTb.

HepocTaTku:

BblCOKasl TemrnepaTypa KUneHust NpuBeaeT K MarioMy UCNapeHuio;

1. 3amep3aeT npu Temnepatype 0 rpagycos. Mcnonb3yetcs B cuctemax c

NoNOXNUTESNbHOM TEMMEe paTyp0|7| oxnaxgeHwus.

K opraHn4yeckmmMm TennoxmagoHOCUTENAM OTHOCATCA CNUpTOBble COeANHEHUA —

rnukonu. Hanbonee n3BecTHble — 3TUMNEHIMNKOMb, NPONUIEHINKOSb.
MpeumyLiecTBa:
e TemnepaTypa 3amep3aHus -50 °C;
e BA3KOCTb HUXE, YEM Y PaACCOSIOB.

Tabnuua 4. CogepxaHne NponeneHrnmkorsi B pacTBope.

CopepxaH 30 40 50
ne
nponeneHrnnkons
B % oT obbema

60

Temneparty -12,8 —20,8 —32,2
pa 3amep3aHus B
Llenbcum

—52,0

B uuctom BuMOoe npoBouMpyeT KOpPpPO3uU, Ho [AobaBneHue

cneunarnbHbIX

NHIIMOUTOPOB CHWXAeT PUCK paspyLUeHUss MaTepuanoB. XNagoHOCUTENb 3TUMEHTTINKOSb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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TOKCUYEH, WCMNOSb3yeTCA TONbKO TaMm, rAe ero yTeyka He HaBpeauT YenoBeKky WU
OKpy>KatoLleun cpege.

XnagoHocuTenb NPONUMEHTTIMKOMb HAaNPoTnB 6e3BpeaeH N ero 4YacTo NPUMEHSIIOT B
XONOAUIbHbIX YCTaHOBKaX B MULLEBON NMPOMbILLIIEHHOCTMW.

OpraHunyeckne xnagoHOCUTENM UMEKT BbICOKYIO LEHY, NPU 3TOM MEHbLLEID
KOPPO3UINHYI0 aKTUBHOCTb MO CPaBHEHMIO C pacconamu.

Pacconbl — BogHble pPacTBOPbl HEOPraHMYEeCKUX W OpPraHUYEeCcKUX COoeauHEHUN
(NaCl,CaCl). OcHoBHble cBoOWCTBa paccona 3aBUCAT OT KOHUeHTpauun. Hanpumep,
TemnepaTypbl 3aMep3aHns. Yem BbllLe KOHLEHTPaUNSA pacTBopa, TEM HUXE Temnepartypa
3amep3aHunsa. Kputnyeckon KOHUEHTpauuen onst pacteopa xnopuaa kanbums — 29,9%,
npu Hen TemnepaTypa 3amep3aHus -55 °C. KpuTuyeckass KOHUeEHTpauus y pacTteopa

xnopuga HaTpus — 23%, npu Hen TemnepaTtypa 3amep3aHus -21,1 °C.

MpeumyiecTtBa:
o HU3Kasa Temnepartypa 3aMmep3aHus;
o HWU3Kas yaenbHasi TenfoeMKoCTb;
o HW3Kasi TensonNPOBOAHOCTb.

Xnopua kanbuus BblIOMpaloT cpean Opyrnx pacTBOPOB B KadecTBe paccona. Ero
He4OCTaTOK B BbICOKOW KOPPO3MOHHOW aKTUBHOCTW, B MPUCYTCTBMM Kucnopoga. 3TO
YYMTbIBAOT B  OTKPbITbIX  OXMaXZawwmux cuctemax. YMEHbLNTb  KOPPO3MOHHYH
aKTMBHOCTb MOXHO [oGaBneHnem B pacTBOp LENoYn (KayCTUYEeCKOM coApbl), a Takke
ncnonb3oBaHMe naccmBaTopoB (docdopHas kucnota). Ona YMEHbLUEHUA TPEeHUs WU
yBENUYEHUSA NPON3BOAMTENBHOCTU Hacoca AobaBnaAT nonnakpunaMmmg,.

Ycnosust AN XpaHeHUst Conu:

1. Cyxoe nometeHue; ( Conb MOXeT criexvBaTbC)
2. Vcnonb3oBaHue creunarnbHbiX Nannos;

MeTopa pa3sBeaeHus pacTtBopa.

B 6ak 3anuBaeTcs uuctasa BoAa, 3acbinaetcs conb M3 pacdeTa 25 kr Ha 100 n, a
Takke Ha kaxable 10 kr conu gobaensetcsa 0,2 kr coabl Ans NpodunakTuku obpasoBaHus
pXXaBuMHbI Ha Tpybax wn petanax ucnaputens. YTobObl conb pacTBopsinacb B BoAe
WHTEHCMBHEE, MOXHO MOAOrpeTb paccosn napom, a NoToM aTb emy OTCToATbCA. MoxeT
oOpa3oBaTbCA 0CaAAOK, KOTOPbIA HE AOIMKEH NONacTb B UCNapUTESb.

Paccon 13 conu xnopucToro Kanbumsi HY)KHO NPUroToBNATbL CrneayroLmnmM obpasom.

Mepen 3arpyskon conb CaCl pa3buTb MONOTOM Ha MefKuMe KyCcku (Npyu 3TOM onepaunm

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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paboyne AO0MKHbl HadeBaTb 3alUMTHbIE OYKW, pykaBuLbl M pabodyto 0b6yBb); Hanue B
pacconbHbIn 6ak 4YuCTylo BoAy, 3acbinaTb Tyda pasMesSibYeHHble KYCKU XNTOPUCTOro
KanbumMsi B COOTBETCTBUM C  Tpebylouwlenca KOHUEHTpaumen paccona; Ans
npegynpexaeHna pXxasfeHuss U pasbedaHnd  conpukacarwLlMxXcs € paccosiom
MeTannmMyeckmx yactenm Ha kaxable 10 kr xnopuctoro kanbums aobasutb 0,05 kr egkoro
HaTpWs; pacTBOp XOPOLWO nepemMewaTb, YTOObl XMOPUCTLIA Kanbuuin 6Gbin pacTBOpEH
NOJSTHOCTbIO.

KoHueHTpauusa paccona onpegensietcs apeomeTpoM. ApeomeTp — npubop ans
N3MepeHUs MMAOTHOCTU XWUAOKOCTEW, MpUHUMN paboTbl KOTOPOrO OCHOBaH Ha 3aKoHe
Apxumega. [Npubopbl CyLEeCcTBYOT pasHOro Tuna. 3ayactyio 3TO0 eMKocTb 250mn B
KOTOPYIO MOrpyxaeTca apeoMmeTp C LKanown, apeomMmeTp TpebyeTca onyckaTb MfnaBHO,
4yTOObl He pas3buTb. 3amep NPoU3BOOUTCHA MpWU OnNpedeneHHon TemnepaTtype, KoTopas

00bI4HO yka3aHa Ha npubope. Okono +20 rpagycos.

Coxepixa- p. Conepxa- P, Costep:xa- , Conepxa- 0,
RHe COJIH, Kefm? HAE COaH, Kl HAE COUTH, Kefad HYe coJm, Ra{ m?
% % % %
XnopacTuit HaTpui
0,1 18000 8,3 1060 16,2 1120 23,1* | 1175
1,5 1010 9,6 1070 17,5 1130 23,7 1180
2,9 1020 11,0 1080 18,8 1140 24,9 1190
4,3 1030 12,3 1090 20,0 1150 26,1 1200
5,6 1040 13,6 1100 21,2 1160 26,3 1203
7,0 1050 14,9 1110 22,4 1170 —_ —
XaopucTHE Kanburuh
0,4 [1000F 11,5 1100 21,9 |[I200) 30,3 | 1290
1,3 1010 12,6 1110 22,8 1210 31,2 1300
2,5 1020 13,7 1120 23,8 1220 32,1 1310
3,6 1030 14,7 1130 24,7 1230 33,0 1320
4,8 1040 15,8 1140 25,7 1240 33,9 1330
5,9 1050 16,8 1150 26,6 1250 34,7 1340
7,1 1060 17,8 1160 27,5 1260 35,6 1350
8.3 1070 18,9 1170 28,4 1270 36,4 1360
9,4 1080 19,9 1180 29.4 1280 37,3 1370
10,5 1090 f 20,9 1190 29,9* | 1286 — —_

PucyHok 23. Tabnvua nnoTHOCTU CONeBOro pacteopa.
HepocTaTku pacconbHOM CUCTEMBI:
1). bomnbwasa MeTannoéMKOCTb CUCTEMbl W, COOTBETCTBEHHO, BbICOKME
KanuTarbHble N 3KCMNyaTauMoHHbIe 3aTpaTthl.

2). Kopposua TpybonpoBoaos.
Temnepatypa paccona B 6GaTapesx OTnNMYaeTcs OT TemnepaTtypbl KUMNeHust X.a Ha

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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BosgywHaa cuctema oxnaxgeHusa. Euwe ee penar Ha AByxKaHambHYHO,
OfHOKaHanbHyto, 6e3kaHanbHyto. OxnaxgeHue npoucxoaut 3a cyeT BOxn, kotopble B
CBOKO O4Yepenb npoaysaloT yepes cebs Bo3ayx. Bosgyxooxnagutenu pacnonaratoT BHE
TpOMa, NOCNegHUN B CBOK OYepedb HanpaBnsalT OXNaXAEHHbIN BO34yX B BO34yXOBOAbI

oxnaxxgaembiX NomeLLeHUN.

PucyHok 24. Npumep rpy3oBOro noMeLleHus ¢ BbIrOPOAKON.
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PI/IcyHOK 25. I'IpmmepHoe pacnonoxeHune BbIropoaok B rpy30BOM NMoMeLLEHNN.

[octonHcTBa: PaBHOMepHOe pacnpefeneHne BO3gyxa, YTO O3HavaeT HeT
nogMopaxueaHus rpysa, 4to obecrneymBaeT B CBOK oyepedb HOpMasribHyk paboty XVY.
lMpocToTa cUcTeEMBbI.

HepoctaTku:

YBenuyeHHasi MeTannoemMKoCTb, YTO BeAeT K 3aTpaTam cBOOOAHOro MecTa.

Bbibop cnocoba oxnaxgeHus cyaoBOro rpy3oBoro Tproma

[aHHbIN BONPOC pellaeTcs Ha CTagum NPOEKTMPOBAHWUS CYAOBOW XONOAMIbHOW
YCTaHOBKM.

OCHOBHbIMM MCXOAHBbIMM AAHHbIMM AN Bblbopa cnocoba OxnaXxaeHust rpy3oBOro
TprOMa SABMSOTCS:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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1). HasHayeHune rpy3oBoro Tpioma — T.e. ANA TPAHCNOPTUPOBKN KakMX rpy30B OH
OyneT npegHasHayeH — MdAca B Tyllax, MOpPOXeHHas pbliba B yrnakoBke, (OPYKTbl, OBOLLMN,
oxnaxgeHHasa npoayKumns n T.4.

2). TpebosaHns PMPC k cyaoBbIM X0NoAUNbHbIM YCTaHOBKaM.

3). CoBpemeHHble TpeboBaHMS K XflagareHTam.

4). DkoHOMUMYeckasa apPEKTUBHOCTb.

Ocoboe BHUMaHMe B HacTosillee BpeMs yaensioT NPUMEHSEMbIM XrlagareHTaMm.
[MpMeHeHVe ammuaka M YrnekucrioTbl CBA3aHO C HOBbIMW 3anpetamu (peoHOB Ans
3anpaBkM B HOBble XOnoAusnbHble cucTeMbl. B kakomM-TO cCMbIcrie 9TO cxema C
NMPOMEXYTOYHbIM XIagoHOCUTENEeM, B POSiM KOTOPOrO BbICTYNaeT yrnekucnoTta. Ho no cytu
npoTeKarLmnX NPoLLEeCcCoB 3TO He Tak, T.K. YrNeKncroTa Kunut B npubopax oxnaxgeHus.

Ceivac va€t BO3BpaT K aMMMaKy Ha CyOoBbIX XONOAWUITbHbIX YCTaHOBKaX, T.K.
HOBble BMAbl PPEOHOB, KOTOPblE HE OTHECEHbI K NAapHUKOBbLIM ra3am (Tak HasbiBaemble F-
gases) crtanu obrnagatb oOTpuUaTenbHbIMW CBOMCTBaMW, Takme Kak TrOplYecTb MU
B3PbIBOOMACHOCTb, a Takke MMEKT A0CTaTOYHO BbICOKYH) CTOMMOCTb W HU3KUW YPOBEHb
AocTynHocTu. Mnioc ko Bcemy npobrema yTeyek y HUX Tak e CTOUT OCTPO, Kak U Y BCeX
OoCTanbHbIX (PPEOHOB, NPUMEHSEMbIX B CYAOBbIX XONOAWSbHbLIX YCTaHOBKax. B cBAsu c
BbILUEN3NOXEHHbIM Boriee onTMMarnbHbIM XflafareHToM npeactaBnseTcs aMMmak —
AOCTYNEH, OEeLLEBLIN, KONOMMYECKN YUCTbIN.

Tabnuua 5. [laHHble Ans npakTtuydeckom padoTbl 3.

BapuaHT | UcxoaHble AaHHbIe.

1 CyaHo TpaHcrnopTHOro tuna. Mimeetca OTNUYHBIA JOCTYN K BbIrOpOAKe Laxe
npv NONHoOW 3arpyske cygHa. XnagareHt R22.

2 CyaHo TpaHcnopTHOro tuna. MimeeTtcsa OTNUYHBIA JOCTYN K BbIrOpOAKe Laxe
npv NONHou 3arpyske cygHa. XnagareHt R717.

3 CygHo TpaHcnopTHOro Tuna. [py3oBoe MoMmelweHne WMeeT MaHesnbHoe
oxnaxaeHue. XnagareHt R717.

4 CygHo TpaHcnopTHOro Tuna. [py3oBoe MoMmelweHne WMeeT MaHesnbHoe
oxnaxaeHue. XnagareHt R22.

5 PbibonoBHbin Tpaynep. TpebyeTcs onpegenuTb CUCTEMY OXMaxaeHus Ons
OBYX rpy30BbiX noMeLlleHun. XnagareHt R717.

6 PboibonoBHbin Tpaynep. TpebyeTcs onpeaenntb CUCTEMY OXNaxaeHus Ang
ABYX rpy30BbIX NOMeLleHnn. XnagareHt R22.

7 PboibonoBHbin Tpaynep. TpebyeTcs onpeaenntb CUCTEMY OXNaxaeHus Ang
CUCTEMbI KOHAMLMOHUPOBAHUSA N BEHTUNALMKN BO34yXa B XUIbIX NOMELLEHUSIX.
XnapareHTt R22.

8 PbibonoBHbin Tpaynep. TpebyeTcs onpegenuTb CUCTEMY OXMaXAeHus Ons
CUCTEMbI KOHOMLMOHUPOBAHUA N BEHTUNALMKN BO34yXa B XUMbIX NOMELLEHUSIX.
XnapareHt R717.

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




KMPK BI'AP® ®I'6OY BO «KI'TY»
i i BEOEHWE NMPOLIECCOB MO MOHTAXY, MYCKOHANALKE,
MO-15 02 06-MM.02.13 MPOrPAMMMPOBAHWIO U UCTBITAHWMAM XONOAMNBHOMO C. 39/67
OBOPYAOBAHMSA
9 CyaHo TpaHcnopTHOro Tuna. [py3oBoe MNOMELLEHWE WMeeT naHenbHoe

oxnaxgeHune. CygoBnageney He NnaHUpyeT NepeBo3nTb NULLEBbLIE MPOAYKTHI.
XnapgareHTt R22.

10 CyoHo TpaHcrnopTHoOro Tuna. [py3oBoe MomeleHMe WMeeT MaHesnbHoe
oxnaxgeHuwe. Cygosnagernew He nNnaHUpyeT NepeBo3nTb NULLIEBbLIE MPOAYKTHI.
XnapgareHt R717.

11 CynoBasi npoBu3MOHHas Knagosas. XnagareHT R717. Temnepatypa B kKamepe
-18°C.

12 CynooBasi npoBM3MOHHaA KnagoBasi. XnagareHT R134a. TemnepaTtypa B

kamepe -18°C.

MpogomkeHne Tabnuubl 5.

13 CygooBasi npoBM3MOHHaA kKrnagoBasi. XnagareHT R134a. TemnepaTypa B
kamepe 5°C.

14 CynoBasi npoBu3MOHHas knagosas. XnagareHT R717. Temnepatypa B kamepe
-5°C.

15 CyoHo TpaHcnopTHOro Tuna. [py3oBoe MOMeELWEHME WMEET MNaHesnbHoe
oxnaxxgeHue. XnagareHt R22.

16 CyoHo TpaHcnopTHOro Tuna. [py3oBoe MOMeELWEHME WMEET MNaHesnbHoe
oxnaxgeHuwe. CygoBnageney He NnNaHUpyeT NepeBo3nTb NULLEBbLIE MPOAYKTHI.
XnapgareHTt R22.

17 CyaHo TpaHcrnopTHoro tmna. MimeeTtca OTNUYHBIA JOCTYN K BbIrOpoAKe Laxe
npu NONHou 3arpyske cygHa. XnagareHt R22.

18 CygHo TpaHcnopTHOro Tuna. [py3oBoe MoMeleHMe WMeeT MnaHesnbHoe
oxnaxaeHnune. CygoBnageney, He NNaHUPYeT NEPEBO3NTb NULLEBLIE MPOAYKTHI.
XnapareHt R717.

19 CyaHo TpaHcrnopTHOro tuna. Mimeetca OTNUYHBIA JOCTYN K BbIrOpOAKe Laxe
npv NONHou 3arpyske cygHa. XnagareHt R717.

20 CyoHo TpaHcnopTHOro Tuna. [py3oBoe MoMmeleHne WMeeT MaHesnbHoe
oxnaxaeHue. XnagareHt R717.

21 PbibonoBHbin Tpaynep. TpebyeTcs onpegenuTb CUCTEMY OXMaxaeHus Ons
OBYX rpy30BbiX noMeLleHnn. XnagareHt R717.

22 CygHo TpaHcnopTHOro Tuna. [py3oBoe MoMeleHne WMeeT MnaHesnbHoe
oxnaxaeHue. XnagareHt R22.

23 PbibonoBHbin Tpaynep. TpebyeTcs onpegenuTb CUCTEMY OXMaxaeHus Ons
CUCTEMbI KOHOAULMOHNUPOBAHNA N BEHTUNALUM BO3AyXa B XUIbIX NOMELLEHUSX.
XnapareHt R717.

24 CynoBasi npoBu3MOHHas knagosas. XnagareHT R717. Temnepatypa B kamepe
-18°C.

25 CypoBasa npoBu3MOHHaA knagosad. XnagareHT R134a. Temnepatypa B
kamepe -18°C.

26 CynooBasi npoBM3MOHHasA KnagoBasi. XnagareHT R134a. TemnepaTypa B
kamepe 5°C.

27 CynoBasi npoBu3MOHHas Knagosas. XnagareHt R717. Temnepatypa B kamepe
-5°C.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-NMM.02.M3 BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

KMPK BFAP® ®I'60Y BO «KI'MY»

NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 40/67
OBOPY[JOBAHUA

CopepxaHue n NopsifOK BbINONTHEHMA PaboThbl:

1. N3yunTb TeOpeTnYecKyto YacTb.
2. MpaBunbHO onpefennTb CUCTEMY OXINaXaeHUs U3 3aJaHHOro BapuaHTa.
3. BbibpaTb NnpaBunbHbIN XONOAOHOCUTENDb, €CNn TpebyeTcs.

CopepxaHue oT4yeTa:

- HanmeHoBaHme npakTnyeckomn paboThl;
- Uenb paboTbi;

- BapunaHT 3agaHus;

- MNopsinok pelueHns 3agaym no 3agaHHoOMYy BapuaHTy

UcxoaHble maTepuanbl U AaHHble:
1. PaspgaTtoyHbii matepuan;

2. WHauemayanbHoe 3agaHue Ansi NPakTUYeCKoro 3aHATUS,

Bonpochkl 4na camonpoBepKu:

1. Kakue cuctembl oxnakaeHus bbisatoT?

YTo Takoe «BbIropoaka» B rpy30BOM NoMeLleHne?
UTo Takoe BbIropoka BHE rpy30BOro NoMeLLeHma?

M penmyLlectBa HenocpencrteseH HOW CUCTEMBI.

o & DN

HepocTtatkm npenmyLLecTBEHHON CUCTEMDI.

MpakTnyeckoe 3aHaTHe Ne4. CocTtaBneHue U N3rotToBsieHME CXeM y3510B Cy0OBOM

2.6.

XOnoAusibHOW YCTaHOBKM.
Lenb 3aHsmus:

- MONYYMTb HaBbIKM CO3aHWe Y3M0B B MPUHLUMNMATIbHBIX CXeMaX;
Ucnonb3oeaHHble ucmoyHuku: [11].

®opmupyembie obwue u npogeccuoHanbHbie komrnemeryuu: K 2.1, K 2.2, TIK

@opmupyemsbie nu4HocmHble pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

TeopeTnyeckan 4yacTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 41/67

OBOPY[JOBAHUA

Mpn nocTpoeHun o6opyaoBaHMSA XONMOAWSbHBIX  MaLUvH,

HY>XHO Y4UTbIBaTb

NOMMYHOCTb pacronoXxeHus obopynoBaHus. He gonyckaeTcs: NMUHENHbIA pecuBep Bbllle

KOHOEeHCaTopa, OTCYyTCTBME NMPOTUBOTOKA B TennoobmMeHHOM O60py,£I,OBaHMVI, nT.M.

O4epeaHocTb pacnoroxeHns TpybonpoBoAOB He UrpaeT HUKaKoW Poriu.

PucyHok 26. ®peoHOBbIN KOXYXOTPYOHbIM KOHAEHCATOP C HACOCOM 3a60pPTHOW BOAbI.
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PucyHok 27. AMMUa4HbIN KOXYXOTPYBHbIV KOHOEHCATOP C HAcOCOM 3abopTHOM

BOAbI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

C. 42/67

PucyHok 28. ®peoHOBbLIN KOXYXOTPYOHbIN nCnapuTensb.

PucyHok 29. MNMnactuH4aTtbin ucnaputens.

PucyHok 30. KoxyxoTpyOHbii ncnaputenb 6e3 cyxonapHuka.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 43/67
OBOPY[JOBAHUA

PucyHok 31. lNepeoxnagurtens (3KoOHOMaKn3ep).

| | P

L. o

PucyHok 32. PereHepaTnBHbIA TEMNNIO0OOMEHHMK.

R

PucyHok 33. PecnBep NMHENHbIN C OUNbTPOM OCYLLUUTESNIEM U CMOTPOBLIM CTEKITOM.

&

PuckHok 34. MoTopHbIN KnanaH.

3

PucyHok 35. 3anopHbIv knanaH.

o

PucyHok 36. TepmoperynvpytoLwmumn BEHTUIb.

NS

PucyHok 37. O6paTHbI KnanaH.

y

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-NMM.02.M3 BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

KMPK BFAP® ®I'60Y BO «KI'MY»

NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 44/67
OBOPY[JOBAHUA

PucyHok 38. Perynupyowmin BEHTUIb.

PucyHok 39. Otgenurtens Xugkoctu

PucyHok 40. Komnpeccop nopLHeBOW U MacrnooTaennTb C NeperopoKomn.

CopepxaHue n NopsifOK BbINONTHEHUA paboThblI:

1. TepeyepTuTb B TETPaLb 060pPYyAOBaAHME N3 TEOPETUYECKON YaCTMW.

2. Pacnucatb «uudpbl U OykBbl» Ha cxeme. Ecnv umdpbl OTCYTCTBYIOT, TO
NnocTaBuUTb NPON3BOSIbHO, @ 3aTEM pacnucaTtb.

3. lMNokasaTb UBETHbIMM KapaHgawamu WUCMNonb3yemble LBeTa B [AaHHOM
obopynoBaHum 1 Npunerarowmx Tpybonposoaax.

4. PacctaBuTb NapaMeTpbl Ha Bcex TpybonpoBogax, a Takke BHYTpU

obopynoBaHus.

CopepxaHue oT4yeTa:
- HanmeHoBaHWe npakTnyeckon paboThbl;
- Uenb paboTsbl;

- BapunaHTt 3apgaHug;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-NMM.02.M3 BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

KMPK BFAP® ®I'60Y BO «KI'MY»

NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 45/67
OBOPY[JOBAHUA

UcxoaHble MaTepuanbl U AaHHbIe:

1. PasgaToyHbl matepuarn;

Bonpocbl Ans camonpoBepKu:

1. Kakas ctopoHa gasrneHusi nocne gaHHoro obopygosaHus?

MpakTnyeckoe 3aHaTue Ne5. CoctaBneHue u U3roToBrieHNe cxemMbl CyJ0BOM

XOnoAUIbHOW YCTaHOBKM.
Lenb 3aHsamus:

- NONy4nTb HaBblkKM COCTaBJIEHUA MPUHUUNWAIIbHbIX CXEeM CyAOBbIX XOJIOAUJTbHbIX

YyCTaHOBOK;

2.6.

- HAYy4YnUTbCA NpaBuJibHO pasMeLllaTb o6opy/:|,OBaHme.
Ucnonb3o08aHHbIe UCMOYHUKU: KOHCIIEKM

@opmupyembie obwue u npogeccuoHanbHbie komrnemeryuu: K 2.1, K 2.2, TIK

@opmupyemsbie nu4HOCMHble pedyrnbmamel: JIP26, J1P28, J1IP29, JIP30, JIP31.

CopepxaHue n NopsiAoK BbINOSIHEHUE PaboThbl:

1. TNonyuuTb 3agaHue.

2. lNocTpouTb cxemy XONoansibHOM MaLUnHbI Ha nucte popmata A3 unmn A2.
[onyckaeTcsa ncnonb3oBaHne «MaclUTabHbIX» NIUCTOB.

CopepxaHue otyeTa:

3. [oToBas cxema xonogunbHon ycTtaHoBku, odopmrieHHast no NOCT.

4. 3awmTa XonogurbHOM CXeMbl.

McxoaHble maTepuanbl U AaHHbIE:

1. O6pasubl CxeMm cygoBbIX XONOAUSbHBIX MaLLWH.

2. WHamBmnpyanbHoOe 3agaHue Ansi NPakTUYeCcKoro 3aHATUS;

Bonpocbl Ana camonpoBepKu:

1. Kak BbINOMHUTbL OTTalKy ropsiynm napom?

2. Kak OTKMo4nTb OT CUCTEMBI Nepeoxnaxaatollee obopygoBaHue?

3. Kak BbIBECTU N3 CXEMbI OAMH U3 KOHOEHCAaTOPOB?

4

Kak oTknounTb 0guH 13 notpebutenen?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-MM.02.M13

BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,

NMPOrPAMMUPOBAHUIO U UCTIBITAHUAM XONOOWJTbHOIO C. 46/67
OBOPY[JOBAHUSA

B 1 [2 [3 4 ][5 [6 [7 [8 [9 J10 [11 [12 [13 [14 |15
KM [1 |1 [- J2 |- |1 [- 1 J2 |1t 1 |2 |1 |1 |1
KI [3 |2 [3 |2 |2 |3 [3 12 [2 |3 [3 [2 |3 |2 |3
MO [1 |1 [- 1 |- 1 [- 1 J2 |1 1 |1 |1 [1 |1
ap (1 |1 |2 |1 |1 |1 [1 |t |1 |1 |1 |2 |1 |1 |1
pa (1 [t |1 |- |- v [- v [- - |- |- |1 [- |-
pc [1 |1 |1 1 |t 1 1 |- [1r [t [1 [- |1 |1 [-
H3B (3 |3 [3 |2 |3 |2 [3 [3 '3 |2 |3 |3 |2 |3 |3
7] T I I I e S T T 1 |- |1 |1
P |- [- [1v [- v |- [- - [v |- [- |- T1- 1- [-
BEM - - 1 |- 1 - - - - -]
BOQr (1 |1 [t |1 |1 |1 [v [t [- [- |- [- |t |1 |1
P
rT (2 (2 2 [2 |3 J2 [2 12 [2 |3 [3 [2 |2 [3 |3
B 4 0|5 B |9 |5 B 8 [4 |3 |6 M@ |5 |6 |B
X.A 717 |22 | 717 |22 | 717 |22 | 717 |22 | 717 | 717 |22 |22 |717 |22 |717

PucyHok 41. Tabnuua BapnaHToB paboT Ans npaktnyeckon padoTtbl 5.

- BO3,EI,yXOOXJ'Ia)J,VITeJ'II/I. MaCJ'IOCGOpHI/IK yCTaHaBIIMBaeTCA BO BCEX BapunaHTax

pabor.
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KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 47/67
OBOPY[JOBAHUA

MpakTuyeckoe 3aHATUE Ne 6. BbinonHeHue pasmelleHns1 XonoauribHoOro

obopyaoBaHMA Ha cyaHe.

Lenb pabomsbi:

-3aKpenrneHne NosTly4YeHHbIX TEOPETUYECKUX 3HAHUN.

@opmupyembie obwue u npogeccuoHarsnbHbie komrnemeryuu: K 2.1, K 2.2, TIK
2.6.

@opmupyembie nudHocmHble pedyrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Ucnonb3oeaHHble ucmoy4Huku: [1], [5], [11] [17].

U3mepumenbHble npubopsi: JTuHelka, wmaHaeHUUPKYIb.

Teopemu4eckasi Yacmeb.

Cnocobbl MOHTaXa pasnnyaroT: NOTOYHO - COBMELLEHHbIA UM NOTOYHO-COBMELLEHHbIN U
nocrniegoBaTenbHbIN; KPYNMHOBNOYHbIN; MOTOYHbIN.

[MOTOYHO- COBMELLEHHbIN — SABNSeTcsa Havbonee nporpeccuBHbLIM U AKOHOMUYHBIM,
TpebyeT TwaTtenbHOW WHXEHEPHOW MNOAroTOBKW. BbinonHeHne paboT npomMcxoguT Nno CTporo
3annaHnpoBaHHOMY rpaduky, COrflacoBaHHbIM CO BCEMM MOHTaXHbIMW OpraHu3aumMsMn wu
Opuragamu, a Takke ¢ 3aka3dyMkaMu U NocTaBLUMKaMn 0bopyaoBaHUS.

"padumk 3aTpaveHHoro BpemeHun. Tobuw, = T1+T2+T3+T4+T5+T6.

[aHHbIn cnoco® MoHTaxa npeagycmMmartpmBaeT onpederieHHyro nocrieaoBaTtesibHOCTb

MOHTaXHbIX pa60T. CHavana COOpyXakT d)yHLl,aMeHTbl.
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Pucynox 42. I'paduk 3aTpadyeHHOT0 BpEMEHH.
®OyHOaMeHT, CTaHMHa — MeCTO YCTaHOBKM XONoaunbHOro  o6GopyaoBaHus,
BbINOSHAOTCSA 3abnaroBpeMeHHO [0 MOHTaxa. BbINonHsawTca M3 Kpenkux MeTasnsos.

Ecnn cyoHo HaxoguTcs B pamMkax CTpOUTENbCTBa, TO DyHOAMEHTbl M3roTaBnvBaloT B
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KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-MM.02.13 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 48/67
OBOPY[JOBAHUA

uexax, OHM MOryT ObITb Y€ pasmedeHbl noa AaHHoe obopygoBaHue. CkpennsieTcsa C

MOMOLLIbIO CBapPHLIX onepaumin HanpsiMyto ¢ Habopom cyaHa.

PucyHok 43. YcTaHoBKka dpyHOaMeHTa.
KpynHo6nouHbIn cnocob. ObecnevMBaeT MUHMMArbHbIE CPOKM MOHTaXa 3a cyeT

nocTtaeku obopynoBaHus KpynHbIMK Griokamu(arperatamm).

PucyHok 44. MNopwHeown arperat MAK-40-P3.

Mpenmywectea: OTCYyTCTBME MOHTaXHbIX M LEHTPOBOYHbLIX paboT. BbinonHaeTcs
MOHTaX HenocpeacTBEHHO Ha PYHOAMEHT.

[MOTOYHBIA UNM NOTOYHO-Y3rioBoM. KoMnnekc opraHu3auMOHHbIX MPUEMOB MOHTaxa,
OCHOBaHHbIX Ha rnybokoM nfaHMPOBaHUM MOHTAXHOIO MPOM3BOACTBA, ObecneymBaroLLmii
BbICOKYI0 OpPraHM30BaHHOCTb M TEXHOSOMMYHOCTbL Mpouecca, OTCYTCTBUE MOTEPU BPEMEHW,
Tpyaa u pecypcoB. [aHHbIn cnocob npegycMmaTtpmBaeT cneumanusauuio dpurag npu MOHTaxe
obopynoBaHusa. [Mpumep: Opuraga MOHTaxa KOMMNPECCOPOB [AOSMKHA 3aHMMaTbCHA TOSbKO

AaHHOW paboTou, Npu YCNOBUK, YTO KOMNPECCOPOB HECKOSIBKO.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-MM.02.13 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 49/67
OBOPY[JOBAHUA

MpeumyllecTBa: YBennyeHne CKOpoCTU U KavyecTBa paboT, Tak Kak OOQHUMU U TEMU Xe
onepaumMamMu 3aHMMalTCs OAHW crneumanucTbl. YMeHblueHne Tpygoemkoctn Ha 17%.
YBenunyeHne 3apaboTtHor nnatbl Ha 14%.

Ecnn MoHTax ocyuiecTBnsieTcss B npouecce MOAEPHM3aUMM UMM peEMOHTa CygHa, TO
BO3MOXHbI BbIMOSHEHNSA TEXHUYECKMUX OTBEPCTUI (pa3pesaHne 6opTos, nanyb, nepebopok).

IMopsi0ok ebinonHeHusi pabomui:
1. MNoBTOPUTE NPOMAEHHBIN NEKUVMOHHBLIN MaTepuan.

2. N3yunTb TeopeTU4eckyto 4YacTtb K pabore.

MpakTnyeckoe 3aHATMEe Ne7. BbinonHeHMe paboT No NOAroToBKe 3/IEMEHTOB CUCTEM
CYAOBOW XONOAUNTbHOW YCTAaHOBKU K MOHTaXy.
Lenb pabomni:
-3aKpenneHne NosTly4YeHHbIX TEOPETUYECKUX 3HAHUN.
@opmupyembie obwue u npogeccuoHanbHbie komrnemeryuu: K 2.1, K 2.2, TIK
2.6.
@opmupyembie nudHocmHble pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.
Ucnonb3zoeaHHble ucmoy4Huku: [1], [5], [11] [17].
Teopemu4eckasi Yyacme.
MoHTax arperaTta BbINOfHAETCA Ha cyaoBon oyHAaMeHT. KOHCTPYKLMS BbINOMHSAETCH
B Buae pebep XeCTKOCTW, KOTopble Kpenko CBs3aHHbl ¢ Habopom cyaHa. dyHaameHT gngd
arperarta BblOMPaOT UCXOOSA U3 KECTKOCTU, NPOYHOCTU, OTCYTCTBUSA BUOpaUMii yCTaHOBNEHHOIO
Ha Hero arperaTta, a Takke MWCKMYeHus aedopmauun. PyHaameHTbl M3roTaBNmMBaKT M3
pacyeTa [JOMyCKOB AN arperata, KoOTopble AaeT W3roToBUTENb AaHHOro o6opyaoBaHUS.
BaxxHo, 4TOObLI Harpy3ka obopyaoBaHus Bbina ykasaHa ¢ Maccon macna Komnpeccopa. Takke
dyHOaMeHT porkeH obecnevvBaTb  MOMHYK  HEMOABMXHOCTb  obopygoBaHus  npu

aKcnnyatauumn cyaHa.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 50/67
OBOPY[JOBAHUA

PucyHok 45. YcTaHOBKa komnpeccopa OTKPbITOro Tuna.
MoHTax koMmnpeccopa oCyLLeCTBNAEeTCA BAOSb NPOAOSIbHON OCU CyAHa ANd yryylleHns
paboTbl M NpedoTBpaLLEHNa BbIxoda U3 CTPOS MpU Kayke. OTO NPUOPUTETHOE MpaBuio B
MOHTaxe. HanpasneHne BanoB K KOpME WM HOCY He WMeeT 3HadeHuwe, TrnaBHoe

oTTarkmBaTbCA OT OCU CydHa.

HOC

Kommpeccop

JEKTPOABITATED

KOPMA

PucyHok 46. Nprmep pacnonoXeHns KOMMPeCccop C anekTpoasuraTenem.

Ecnn Komnpeccop wvMeeT pemMeHHOW Tun npuBoda, TO ero yHoameHT Oyget
pacnonaraTbCA nornepek OCU CyaHa, HO Mpu 3TOM KOMMpeccop M anekTpoasuratens byger

cnepoBaTb rNMaBHbIM MpaBuiiaM MOHTaXa.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 51/67
OBOPY[JOBAHUA

MO-15 02 06-MM.02.M13

Konmpeccap

SaexTpoBITaTeTs

KOPMA

PucyHok 47. Komnpeccop ¢ peMeHHbIM NpuBogoM.

NcnonHeHnss yHOAMEHTHOW CTaHMHblI pasHble. MoxeT OblTb Hannume HeECKOSbKUX
KOMMpeccopoB Ha ogHOM dyHAamMeHTe. Ha aTom m3obpaxeHun yctaHoBka, paboTatowasa Ha
NSIMTOYHO-MOPO3USbHBIA  KOMMMEKC. Y KOMMPEeCCOpOB OTCYTCTBYEeT MacrooTaenurens u
MacrocbopHuK. OH BblHECEH 3a KOHCTPYKUMIO (pyHOamMeHTa v aBrseTca obwum ans Tpex
BMHTOBbIX KOMMPECCOPOB, Takke TYyT [OBOSMIbHO YyAOOHO pacnonoXeH HarHeTaTerbHbIn

TpybonpoBoa, ABNSOLWMACA 00LLE HarHeTaTeNbHON MarncTparnblo.

PucyHok 48. Tpn BKM Ha obLien cTtaHunHe.

MecTto nopg arperat BblbupaeTcsl Tak, YTobbl obGcnyxmnBarowmn nepcoHan mor 6e3

3aTpygHEHMA  OCYLLECTBNATbL  PEMOHT unu  obcnyxmBaHune. [lepen  ycTaHOBKOM

obopynoBaHus kK MECTy arperata AOMKHbI ObiTb NPOBEAEHbI BCE KOMMYHMKALIUN.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-MM.02.13 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 52/67
OBOPY[JOBAHUA

PucyHok 49. MNpumep goctynHoro mecta ans obcnyxmBaHus.

Mepen MoHTaxxoM obopyaoBaHUA NPoBeEPSOT yHAAMeEHT. MpoBepsioT Ha OTCyTCTBUE
HEPOBHOCTEN CaMOW KOHCTPYKLUMM U ee Y3roB, a TakkKe KadeCTBO cBapku. PyHOameHT
npoBepsieTcs Npu NMOMOLLN FIMHENKN N YPOBHSA. Takke CBEpPSAIOT pasMeTKy C LOKYMeHTauuen,

€Cnn oHa Obina BbINOSIHEHA Ha 3aBoae.

PucyHok 50. 3aBoackas pa3meTka pyHaameHTa.

lMopsidok ebinonHeHuUsi pabomni:
1. MNMepenucaTb Lenb U TEMY 3aHATUA.
2. [MoBTOPUTL NPONAEHHbIN NIEKLUNOHHBIN MaTepuan.

3. Y3HaTb OCHOBHble MOMEHTbI BbiGOpa MecTa nog obopyaoBaHue.

MNMpakTuyeckoe 3aHATME Ne8. MoHTaX XonoAnnbHbIX KOMIPECCOPOB.
Lenb pabomsi:

- N3YYNUTb NocneaoBaTesibHOCTb MOHTaXa XoJ104nIMbHbIX KOMMPECCOpPOB.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 53/67
OBOPY[JOBAHUA

MO-15 02 06-MM.02.M13

@opmupyembie obwue u npogeccuoHarsnbHbie komrnemeryuu: K 2.1, K 2.2, TIK
2.6.

@opmupyembie nudHocmHble pedyrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Ucnonb3zoeaHHble ucmoyHuku: [1], [5], [11] [17].

Teopemu4eckasi Yyacmab.

MOHTaX NOpLUHEBbLIX KOMMPECCOPOB OTNMYaETCA OT TUNa NX repMEeTUYHOCTW.

"epmeTnyHbIE KOMNpeEccopa, TPEOYIOT MeHbLUE BCENO MOHTaXHbIX paboT

Mepea yCTaHOBKOM  KOMMPECCOPOB MNpeABapuUTENbHO  NPUHATBIM  PyHOAMEHT
nogrotasnueatoT. Mpn noctpoeHue cyaHa, obopyaoBaHne Morno 6biTb pasmeyvyeHo ¢ 3aBoaa,
a Ha doyHOameHTe caenaHbl OTMETKU. Micxoasa M3 9TUX AaHHbIX OTCBepriMBaeTcs (pyHOaMEHT,
€Cnun OH He ObIn oTcBepneH B cbopovHom uexy. Ecnn xe naet nepeobopynoBaHue cyaHa, To
CBEpn1Tb hyHOAMEHT cregyeT no MecTy, Tak 4OCTUraeTCa BblCOKas TOYHOCTb.

[anee TpaHcnopTUpoOBKa, Norpyska, MoHTax. 1o npuxoay Komnpeccopa unu arperata
Ha CcygHo, obsA3aTenbHO HYXHO €ero OCMOTpeTb, a Takke TMpoOBEPUTb TEXHUYECKYHO
AOKYMEHTaUMI0 W HanuuMe BCEeX BHELWHWX 3neMeHToB. Bce oTBepcTua Ons OBUXKEHUS
XONOAUIbHOrO areHTa 3akpbiTbl M CHUMAKOTCA TOMbKO NpW NOAKMYeHUU K Tpybonposoaam.
Komnpeccopa un gpyroe Tskenoe obopygoBaHue MMeET rpy3oByto neTno. En nonbayotcs yxe

HenocpeacTBEHHO Npu cbopke Ha yHOAMEHT.

PucyHok 51. BKM ¢ rpy3oBown netnemn.
Ecnn netns oTcyTCTBYET, TO KOMMNPECCOP 3acTpannBaeTcs 3a TBepAble 31eMEHThI
N cTaBuTCs Ha dyHaameHT. BaxHo 3acTponuTb Tak, 4yTobbl nNoTtom 6e3 3aTpyaHeHUN
yaanuTb ctpona. CTporo 3anpelwaeTcs pacnakoBbiBaTb 3aBOACKYO YNAKoOBKY 4O npuxona
obopynoBaHus Ha cygHo! lNMpu Takonm onepaumm HeobxooMMO MOAroTOBUTH MOABEMHbLIN

MHCTPYMEHT. CamMbiM HeobGXxoaMMbIM CTaHyT. AOMKpaThbl, Tanu, metTajyin4eCcKkme pbldaru.

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



KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 54/67
OBOPY[JOBAHUA

PucyHok 52. OguH 13 MeTo4oB YCTaHOBKN KOMMPECCOPOB.

PucyHok 53. ®oTtorpacus tanu.

O6opynoBaHne B NogBeLLEHHOM COCTOsAHME HebGe3onacHo. CrnegoBaTenbHO, CTPOro
cobnogatoTcs Bce npaBuna TEXHUKN 6e3onacHoCTM nNo paboTe ¢ TakenaXom.

Mocne ycTaHOBKM Ha hyHOAMEHT KoMnpeccopa, 3aBoasTcs yHaAaMeHTHble 60onThl,
HaXXUBNAOTCA, HO He 3aTarmBatoTca. bonTbl crnegyeT 3aBOAMTL CO CTOPOHLI Nanyobl, Tak
AOCTUraeTcsl MakcuManbHasi HafeXHOCTb W Hy)XHOe KONMM4ecTBO BUTKOB 6GonTa.
[OpM30OHTaNbHOCTbL YCTAHOBKM KOMMpeccopa MNpPOBEPSIOT YPOBHEM, OTKIIOHEHWE He

AormkHo npesbiwatb 0.3 MM Ha 1M obopyaoBaHus.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 55/67
OBOPY[JOBAHUA

BOIT

IPYKHHHAA LITI2T,

CTAHHHA

PucyHok 54. lNpumep coeanHeHns.

Ecnn cyaHo Ha cTaguMu NpoekTMpoBaHUS, TO eCTb AOKYMeHTauus obo3Havarowas
nopsaok AencTBui. B Takux cnyyasx arperaT MOXeT yxe 6biTb cobpaH Ha 3aBoge, a
TaKke nmeeT OOKYMEHTauuio MO TeCTUPOBAHWUIO U UCMbITaHUO. 3aBOAOM MNpeayCcMOTpeH
ero pasbop, a cam dyHaameHT umeeT WTUPTbL. OHM UrpardT posSib  YBESNTMYEHUS
HaZdEeXHOCTM COOpKN.

Kaxxgomy komnpeccopy HeobxoaMmo LeHTpoBaTb MpUBOA, Ban 3akpensieHHOro
obopynoBaHua npuHMMaeTca 3a 6asy. [lepen ycTaHOBKOW dnekTpoasuraTens, npu
MOHTaXe HOBOro arperata, HeobxoAMMO OCMOTPETb €ro Ha OTCyTCTBMEe AedeKkToB, a
Takke ybpaTb 3aBOLCKYH CMa3Ky, KOTopasi MpuUMeHsieTcs ANns fydwen KoHcepBauuu
obopynoBaHus.

[Ana UeHTPOBKM NpuBOAA NPUMEHSIOT KMNMHbA, Takke Ha pyHOaMeHTe 3a4yacTyio
BBapMBalOT OTXKUMHbIE MfIAHKK, KOTOpble MOMOrakT LEeHTpoBaTb C MOMoLbo 6onTos,

nayuwmx no pe3b6e BHYTPU OTBEPCTUA MNITAHOK.

PucyHok 55. Omxum ¢ nomoLubo 6onTos.

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




KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-MM.02.13 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 56/67
OBOPY[JOBAHUA

Y Komnpeccopa v 3neKkTpoAaBuratenisi CXoXue Mpoueccbl MOHTaa, ABuUraTtento
Takke HeobXo4MMbl OTXUMHbIE NMAaHKM Ha dyHAameHTe. C NOMOLLbIO Lyna BbIMEPSOT
3a30p Mexagy nanorm n yHaameHToOM. ITU 3amepbl NPOU3BOAAT ANs TOro, 4YToObl
N3roToBMTb HeoOXoauMmble KNMHbA. TakMe KNUHbS Ha3biBAlOT  KOMMEHCUPYHOLLUMM
3BEeHbSAMU. 3BEHbS MNPUMEHSAIT ANd BblpaBHMBAHWA 3a3opa, Tak Kak 6onbliyto
NMOBEPXHOCTb TPYOHO NoJorHaTb TOYHO Ans obopynoBaHuA. Takke NMPUMEHSIOT UX Ans
LEeHTPOBKN BanoB. 3a3op MNpoOBeEpPSIOT B 4YeTblpex Toykax ogHou onopbl. [locne Bcex
3aMepoB M3roTaBnNMBaldT KMHbSA C npunyckom 0.1 mMm. [onyckaeTca cBucaHue C
dyHOAamMeHTa nanbl ycTaHasnmBaemoro obopyaoBaHus, HO He 6onee 5 mm. Npu 3ToM Lwyn

0.05MM He pgorkeH NpoxoauTb Mexay hyHaaMeHTOM, KITMHbSMU, Nnanon Komnpeccopa.

PucyHok 56. lNpumep ycTaHOBKM anekTpoasuraTens.

TOYHOCTb LIEHTPOBKM 060pYAOBaHUS 3aBUCUT OT Tuna npueoaa. [onycku B LEHTPOBKM
Bana 3aBuCAT OT Tuna npueoaa. XXecTkuii TUn unu HenocpeacTBEHHbIN, Banbl COeQUHSAIOTCS C
noMollblo GonToB. Hyxgaetca B caMOM TOYHOM LEHTPOBKE, HO MMEEeT 3HauuTerbHble
npeumyllecTsa B akcnnyaTaumn. Camas rnaBHasi 0COGEHHOCTb 3TOro NpuBoAa B TOM, YTO Npw
TOYHOW LIEHTPOBKE MOALIMMHMKA KOMMNpeccopa M ABuUratens no4AatTCcs cambiM  MarbiM
Harpyskam, YTO cka3blBaeTCsl Ha JONTOBEYHOCTM AeTaneln obopyaoBaHus. B npouecce paboThbl

Takoro Tuna nponcxogAaT MUMHMUMaribHbl€ NOTEPU CUTbI, B OTITMHKUK OT OPYIrnx TUNOB npmueoaa.

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



KMPK BIr'AP® ®I'6OY BO «KI'MY»
_ _ BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 57/67
OBOPY[JOBAHUA

PucyHok 57. CoeanHeHne BanoB C MOMOLLbIO XXeCTKON My Tbl.

OnacTuU4HbI NPUBOL, BLINOMHSAETCA B BUAE MSArkoM MydTbl, M3roTaBNnMBaemMon Wu3
crneunanbHon pe3nHbl. OCOBEHHOCTb Takoro Tuna B TOM, YTO MOALUMIHUKM HE UMEKOT Harpys3ku
B pagunanbHOM HanpasfieHMM, a Takke MOXHO Habniogatb 3a cocTtosiHuem MydTbl npu

OCTaHOBKe KoMIpeccopa.

PucyHok 58. doTorpacuma anactmyHon MyTbl.

PeMeHHoI NpuBoa, UCNONb3yeTcs Ha KOMNpPeccopax HU3KOM MOLLIHOCTU, ero NpocToTa U
3amMeHa B Crlyyae HeMcnpaBHOCTU SIBMSIKOTCS €ro rmaBHOW 0cobGeHHoCTblo. HegocTtatkm umeet
cam peMeHb: MaTepuan UMeeT CBONCTBO K PacTsKEHMIO U 0OpbIBY, TaKKe NMPOUCXOAUT NoTeps

MOLLUHOCTU Npn nepenadve Cunbl.

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



MO-15 02 06-MM.02.M13

KMPK BFAP® ®I'60Y BO «KI'MY»

BEOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO
OBOPY[JOBAHUA

C. 58/67

HecoocHocTb BanoB NpUBOAUT K U3HOCY WM paspyLUEHMIO MOALIMMHMKOB, 311acTUYHOIO

npuBOA4a, a Takke K MosiBNeHuto BuOpauuin. TOYHOCTb B LIEHTPOBKE Bana komnpeccopa U

PucyHok 59. doTtorpadums npusoga ¢ peMHeM.

ABuratens SBNsieTC CaMoOW OTBETCTBEHHOM 4acTblo npn MOHTaxe.

KOMIMpeccopax nroxad UeHTPpOBKa npmneoanT K pa3HOMY BUAY U3HOCY U pa3pymeH|/||7| LaTyHHO-

MOPLUHEBON rpynnbl: 06pbIBY LWATYHHbIX 60NTOB, M3HOCY BKMaAbllLEeN, pa3pyLLEHNIO CbEMHbIX

rornoBOK LlaTyHa, a Takke NPUBOAMUT K AedopmaLnn KoreH4yaToro Bana.

LleHTpoBKa camMbll OTBETCTBEHHbLIMN MOMEHT B MOHTaXe Komrpeccopa, Npu pPemoHTe

KOMMNpeccopa Wnu anekTpoasuraTens, TakkKe pacuenndeTcs npuBod, YTO B AalibHENULLEM

Ha noplwHeBbIX

PucyHok 60. doTorpacuma paspyLLleHHOM BEPXHEN rofOBKM LaTyHa.

069|3yeT nepcoHarn oTueHTpoBaThb €ro.

lMopsidok ebinonHeHus1 pabomabi:

1. [MoBTOPUTL NPOMAEHHbIN NTIEKLMOHHBIA MaTepuan.
2. OnpegenuTtb NpaBUIbHbIN NOPALOK MOHTaXa.
3. Onpegenutb BO3MOXHbIE NOCNEACTBUS HEMPABUIIbHOIO MOHTaxa.

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




KMPK BFAP® ®I'60Y BO «KI'MY»

_ _ BEAOEHUWE NPOLIECCOB MO MOHTAXY, NMYCKOHANAIKE,
MO-15 02 06-1M.02.N3 NMPOrPAMMUPOBAHUIO N UCTIBITAHNAM XONOONTbHOIO C. 59/67
OBOPY[JOBAHUA

ColdepxaHue omyema:

1. Mepenucatb Lenb N TeMy 3aHATUSA.
2. lMocTpouTb KpaTKM NfiaH MOHTaxa.
3. 3alwmTa npakTn4yeckon padboTbl.

MpakTnyeckoe 3aHATME N2 9. MoHTaX TennoOOGMeHHbIX annaparToB.

Lenb pabomsi:

- MONYYUTb 3HAHUS O NPABUITIbHOM MOHTaXe TennoodmeHHoro o6opyaoBaHus.

@opmupyembie obwue u npogeccuoHanbHble komrnemeryuu: K 2.1, TIK 2.2, TIK
2.6.

Dopmupyemsbie TUYHOCMHbIe pe3dyrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Ucnonb3oeaHHble ucmo4Huku: [1], [5], [11].

Teopemu4eckasi Yacmeb.

MoHTax macrnooxnagurensi He ABNAETCHA CrOXHbIM, 0CObbIX TpeboBaHMI HE UMEET.
Kpenutca OH 3ayacTyto K (pyHOAMEHTY Ha NpuBapEeHHble K OXNaauTento KpenneHus.
BaxHo cobniogate NpoTMBOTOK cped. [1py HapyleHMM NpoTMBOTOKA Cped MOHM3UTbCSA
KoadhpuumMeHT Tennootaaym, u npugetcs Gonblue nogaBaTb BOAbl B OXNlaguTenb, YTO
CKaXXETCS Ha 93KOHOMWYHOCTM. JTO nNpaBWUIO OTHOCUTCS KO BCEM TennoobMEeHHbIM
annapatam. Takke BCTpe4vaeTcs n obpatHoe KpenneHme. Ha macnooxnagutens CcTaBATCcA
CckoObl, KOTOpble OOTArMBaKTCA C ABYX CTOPOH 6GonTtamMm M ravkamm u urparoT posib
KECTKMX XOMYyTOB, NOoA ckobObl MOAKNaAabiBalOT pe3nHy. Ha cneuunanbHbii KPOHLUTENH
npuBapuBaeTCcsa 4acTb XoMyTa, obpallieHHas K yHaameHTy. Cam KpOHLITENH KpenuTcs
Unu xe npmBapmBaeTcsa Kk pyHaameHTy. C Tako KOHCTPYKUMEN OOCTUraeTcs ferkocTb B
3aMeHe macnooxnaguTtens, 4To NPMOPUTETHO ANS CyAoB, paboTarwmx npy Temnepartype
3abopTHON BoAbI Bbile 25 rpagycos.

MacnooxnaguTteno nNoaBepraeTcsi UCMNblTaHMEM NOL BbICOKMM [aBrieHnem, nepepg
ycTaHoBkOW. [lpoBepka nNpoxoguT B  KOMMMEKCe WUCNbITaHUA  TennooOMeHHOro
obopyaoBaHus, UcnbITaHUs rnapasnuyeckme n nHeemaTudeckume. (MogpobHoe onncaHmne B

MoHTaxe K[.)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 61. Npumep KpenexHbIX ckob Mmacnooxnagutens.

MoHTaX KOHAeHCcaTopoB.

KoHoeHcaTopbl MOCTynakwT Ha CygHO B cobpaHHOM Buae 3a MWCKNIYEHUEM
ncnaputenbHbIX M opacuTenbHbiX. KoXyxoTpyOHble KOHAEHCATOPbl MOHTUPYHOTCA B
ped.MaWMHHOM OTAENEHUN, HO CHayana MnpoBepPsieTCs KOMMMNEKTHOCTb M NpoBOAUTCA
pesusuns. o npuxody Ha CyAHO KOHAEHcaTop crefyeT pasobpaTb U OCMOTPETb €ro
TpybGHOE MPOCTPaAHCTBO Ha OTCyTCTBME AedekToB. CrieayrowmMm atanomMm CTOMT NPOBECTU
ucnblTaHms noa AasneHuem. McnbitaHna 6GbiBaloT rmgpaBrvyeckme U nHeBMaTU4eckue
(Tak kKak B KOXYyXOTpyOHOM KOHAEeHcaTope ABa KOHTypa). [mapaBnuyeckoe ucnbITaHWe
TpyBHOro NpocTpaHcTBa NpoBOAAT B TedeHun 15 muH nog gasneHvem 6 Bar. Cobupatot
obpaTHO Kpbllwky M rnywaT Bbixod Boabl M3 K[. lNMocne yero nogkntovaroT Bogy depes
apPMUPOBAHHbIN LUIAHT 1 HAMOJHAKT €ro C BblAEPXKKoW AaBneHnd. Ecnn Ha maHomeTpe 3a
3TO BpeMsi He ONyCTUTCA aBrieHue, TO UCTbITaHWE CYUTaOT NPONOEHHbIM.

[MHeBMaTMyeckoe WUCMblITaHME NPOBOAAT C LUENb MPOBEPKUM  MEXTPYOHOro
NpoCTpaHCTBa, B HEro nogaetca Bo3adyx Bog AasneHvem 18 Bar, nocne 4vero genaetcsa
3aMep [OaBfeHud, a TakKe MpU CHATbIX KpbiKaxX MPOM3BOAAT OOMbIMBaHME TPYOHbIX

Tapenox.

PucyHok 62. Bng TopueBoKn YacTn KoHgeHcaTopa.
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KoHgeHcaTopbl, NOCTynuBLUME OMSIOMOMPOBAHHBIMA W 3AMNOSIHEHHbIE WHEPTHbLIM
rasom, UcrnbiTaHuo He noasepratoTcs!

OObI4HO 3TU UCMbITAHUS NPOBOAAT B KOMMMEKCE C APYrMM TennooOMeHHbIM
obopyaoBaHMeM, KOTOpoe NoABepPraeTCs UCMbITaHUIO.

Mepen ycTaHOBKOW KOHOEHcaTopa MPOBEPSAIOT €ro TEXHUYECKYH AOKYMEHTauuio o
NPOXOXAEHWUMN UCMbITAHWUIA.

Mocne yctaHOBKM ero Ha dyHOaMeEHT HeoOXOOAMMO CHATb TOPLEBbIE KPbILKUA U
OCMOTpPETb TPYOKM Ha Hanuume 3arpsisHeHun. [lpyu HeobXoOUMOCTU YUCTAT TPYOHYHO
nonocTb, AN 9TOro MPUMEHAIT MeTannuyeckue epwn. [lpu  CHATbIX  KpbIWKax
HeobXxoAMMO YCTaHOBWUTb MPOTEKTOPHYI 3awwuTy. [IpomekmopHas 3awuma - ecmaseku
unu Memarnnuyeckue YunuHApbI, 8bIMNOMTHEHHbIE U3 almtoMUHUS, Ma2HUs, UuHka. Kpensmcs
8 KpblWKax KoHOeHcamopa unu 8 mpybHou pewemke, a makxe 8 mpyborposodax. W3
Kakoro marepuana pelwaet obcnyXxmBarLlmMn KU 3KCnnyaTauMOHHbIA NepcoHarn, cambli
9KOHOMWYHbIN CYUTAETCS antOMUHUIA, HO B KOHAEHCATopax 4ale BCEro ycTaHaBnuBaroT
LNHKOBbLIE.

Takke cnegyet obpaboTaTb KpbIWKA M npunerawwme K HuUM TpybonpoBoabl.
O6pabaTtbiBaeTCs METOOOM HAHECEHUS ANOKCUOHOMO MOKPLITUS CAOEM OT NATU A0 LUeCTu
MUNIMMETPOB BHYTPU Npuneratowmx Tpyb n Kpbllwek, a Takke noBepx TPyOHON peLueTKu.
OTn mMeToabl NOMOryT 3aMeanuTb paspylUeHMe M KOppOo3uto. (Kpbllka M npuneratowme

TpybonpoBoabl AOMKHbI NoABeEpraTbca 06paboTkm)

PucyHok 63. doTorpaduma obpaboTaHHbIX npuneratoLwmx TpybonpoBoaoB.
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KoHaoeHcaTop nmeeT aBe Kpblwkn. KpenaT mx ¢ nomollbto 60nToB 1 raek. Ecnu
KOHOEeHcaTop yCTaHoBMeH Ha 6onbluMx ycTaHOBKax, TO 3apaHee Heobxoanmo
noaroToBuUTb UenHyt Tanb. Ecnm koHgeHcaTtop HeobGxoaumo OyaeT BCKPbITb Mpu
obcnyxMBaHUK, TO CHavana Heobxoanmo pasobpaTtb, a uHorga n ybpatb NOAKIHOYEHHbIE
TpybonpoBoabl. KoHaeHcaTopbl HEOOXO4MMO PacnosioXnUTb Tak, YTOOblI B 06CnyXnBaHnm u

peMoHTe 6b151 cBOGOAHLIN AOCTYN K UX KPbILLIKaM.

PucyHok 64. doTorpadmsa KOHOeHCaTOPOB U SIMHENHBIX PECUBEPOB.

KoHaoeHcaTop ygoobHen Bcero pacnonaraTb Hag NIMHEWHbIM pecuBepoM. B aTom
crnyvyae AOCTUraeTcs NpocToTa KOHCTPYKUUN N ee KOMNAKTHOCTb. [0S TakoW KOHCTPYKLMM

Ha[ pecuBepamun yCtaHaBJiMBaeTCAd O0MNOJIHUTESIbHAA CTaHNHA.

KoHpeHcaTop, Kak M KOMMPeccop, HyXOaeTcs B KOMMEHCUpYLWMNX 3BeHbsX. [Ons
3TOro MPUMEHSIT CTanbHble Npoknagku. Takke TyT ecTb onpegeneHHoe TpeboBaHue:
wyn 0.5 MM He OOMKEeH NPOXoauTb MeXOy MOBEPXHOCTSMU. KomneHcupyowme 3BeHbS

obpabaTbiBalOTCA CMOMON, Anst obecneyeHuns 3awmnTbl OT KOPPO3UMK.

PucyHok 65. NpumepHbIn Kpenex KoHgecaTopa.
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MeTopq KpenneHust KoHAeHcaTOPOB A0BOSIBHO NPOCTON. NCNonb3ylTCca KpenexHble

6onTbl, Wainbsbl, ravkn. TpeboBaHNsA K BbIXOAALLMM BUTKAM 6oMTa OTCYTCTBYHOT.

PucyHok 66. ®oTorpadus kpenexa koHaeHcaTopa.
KoxxyxoTpyOHbIN ncnaputens.
K byHOameHTy ncnaputenen Het BbICOKMX TpeboBaHun. [[NaBHOE — ero pOBHOCTb,
KoTopasi npoBepsieTCd ypOBHEM. Takke MOHTaX [aHHOro obopyaoBaHUS  He
npeacTaBnseTcs CroXHbIM, OCHOBHOE BpeMs 3aiMeT TpaHCNoOpTMPOBKa A0 MecTa

YCTaHOBKM!.

Ypoeens

@yndasenm

PucyHok 67. lNpoBepka dpyHAamMeHTa C NOMOLLbK YPOBHS.

Mexay wucnaputenem u ¢yHOaMEHTOM YycTaHaBNMBalOT AepeBsiHHble OpycKw,
4yTOObLI annapaTt He oThaean Tenno dgpyHaameHTy. [lepeBo He OOMKHO ObiTb BMaXXHbLIM.
Mepea yctaHoBKoOW Gpycku okpawmeatoT. [pUMeEHsIIOT 1 apyrue matepuarnbsl yCTOMYNBBIE K

TENNONPUTOKaM, a TakKe arpecCcuBHbIM PM3NYECKMM BO3AENCTBUSIM.
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PucyHok 68. YcTaHOBKa ncrnaputens.

Wcnaputenun aBnaTca annapataMy HU3KOro AaBreHusl, Mo3ToMy ux Heobxoaumo
nokpbiBatb Tenmnousonaumen. [lpyu MOHTaxe o6sa3aTenbHO Yy4uTbiBAaeTCA pasmep
obopynoBaHus ¢ msonaumen. Tunbl nU3onsaumm gna ucnaputenen 6obiBatoT pasHble, BCe
3aBMCUT OT €ro KOHCTPYKTUBHbIX OCOBEHHOCTEN U TENMOMNPUTOKOB B yCTaHaBNIMBAEMOM
nometleHnn. Takke bGbiBaeT, MOKPLIBAKT N30NALUUIO METANNNYECKUMU NIUCTAMMU.

KpblILWKn ncnapurtens n noagxogsiime K Hemy marnctpanu AoSmMKHbl O6bITb 3aLULLEHbI
OT BHELLUHMX TENMOMNPUTOKOB C MNOMOLLbID TepMmousonsauuun. Wcnaputenb [OMKeH
pacnonaraTbCs TaK, YTOObl MOXHO ObINO €ero pemMoHTMpoBaTb M obcnyxumeaTb. Hanuune
cB0ob6OAHOro OCTyNa K 3anopHbIM KnamaHam 1 KranaHy Bbinycka Bo3gyxa. C MOMOLLbHO
KnanaHa BbiMycka BO34yXa MOXHO MPOBOAUTbL OnpefeneHve repmMeTUYHOCTU KOHTypa
XflagareHTa npu ycrioBum UCnpaBHOW 3anopHON apMaTypbl Ha CTOPOHE paccona.

BaTtapewn.

Ha xonogunbHbIX yCTaHOBKax NPUMEHsoT GaTapen 13 opebpeHHbIX M rnagkux
Tpy6, a Takke naHenbHble M3 NMCTOBOM cTanu. baTapen O6biBalOT UENbHBIMU WK
cbopHbiMK. BTopble cBapuatoTcs anst yoobctBa Ha cygHe, BO6NM3M mMecTta MOHTaxa.
Takon mMeToa MCKn4YaeT HeobXxoANMOCTb TEXHUYECKUX BbIpE30B B nepebopkax n 6opTax,
ncknoveHna cyaa B noctponke. CoopHble baTtapen cobupatrotca ¢ meToqom Bapku. Nocne
yero MoHTupytoTca. Cekumm cBapuBatoT nbbiM  cnocobom, obecnevmBaroLLnM
HaO4EeXHOCTb CBapHbIX LBOB. AMMMayHble GaTtapen NpOBEPSIOTCA Ha BaPOYHbIX LLBAX
cneunanbHbIMM Npubopammn ¢ NpUMEHeHneM peHTreHa. lNpoyHocTb GaTapen npoBepsaeTcs
B AdanbHenwem nod pAasneHuem, 6Gonblie paboyero Ha 4 Bar unmn 1.25 pabouero
AasneHus. (bonblwe HarHeTaHus).

MpaBUNbHOCTL YCTAHOBKN HACTEHHbIX 6aTtapen npoBepsatoT ypoBHEM. OTKNOHEHNS

OT BEPTUKANbHOCTN HE JOIMKHbI NMpeBbIaTh 1MM Ha 1M BbicOTbl 6aTapew.

Bosgyxooxnagutenu.
Boagyxooxnagutenu 6eiBatoT pa3dopHbiMK, Ang yaobctea obenyxmnsaHna 6atapeu
WUNM UenbHble, nocnegHWe MOCTaBNATCA B COOpaHHOM BMAE, WCKAOYEHWE MOXET
COCTaBUTb OTHATLIN 3nekTpoaBuratenb. Y pas3bopHbIX anekTpogBuratenb OTAENbHO, U B

MOMEHT O6CJ'Iy)KI/IBaHI/IFI nMeeTca BO3MOXHOCTb 0e3 Kakmx-nnobo MHCTPYMEHTOB OTKpPbITb
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ANCT C ABuraTtesieM, Ha KOTOpbIA TOT KpenuTcs, 4To obecneunt cBobOAHbIM OOCTYN K
ncnapuTtento.

CyuwectByeT ropusoHTarnbHble BO34yXO0OXNagutenu wu BepTukanbHble. OAHO
BEHTUNATOPHbIE, [OBYBEHTUNATOPHbIE, TPEXBEHTUNATOPHbIE. 3avacTyid B IpPy30BbIX
NoMeLLEHNSAX pacnonaraeTcss npuMmepHo 3-4 BO34yXOOXNaguUTensi, BCe 3aBUCUT OT
Harpy3kM Ha XOnoausbHyl MawunHy. MecTto npu NPOEKTUPOBKE BblIOMpaETCHa Tak, YTOObI
obcnyxuBaloLwmi nepcoHan Mor ero obecnyxmnsatb 6e3 kakmx-nmbo 3aTpyaHeHnn. MoHTax
Npon3BOAMTCA aHanormyHo 6atapesm. [locne yCTaHOBKM NPOBEPSIOT LABMIEHMEM OKOSO
16Bar. B cnyyae ecnu Bo3gyxooxfaguTenb SBNAETCA  pacCofibHbiIM, TO €ro
OMpeccoBbLIBAOT BOLOW Mo AaBreHneM 6 bar, nocne 4ero NpoaysatoT cxXaTbiM BO34YXOM
nog pasneHnem 3 bar. UcnbitaHua npoxognt 20 MuHyT. [lepen wucnbiTaHMeEM
anekTpoaBuraTens, npoBepHyTb KpblnaTky. Takoe gencreue obecneynT yBEpPEeHHOCTb B

OTCYTCTBME MNOCTOPOHHMX 3BYKOB.

lMopsidok ebinosiHeHusi pabombi:
MepenucaTtb B TeTpaab TEMY U LiENb 3aHATUA.
N3yunTb TEOPETUYECKYIO YacCTb.

PaspaboTaTtb KpaTkuii NnaH MOHTaxa KoXXyxoTpybHOro koHaeHcaTopa.

B wDh =

Kakoe TennoobmeHHoe ob6opyaoBaHne NoKpbIBaeTCcs U3onsumnen?

MpakTuyeckoe 3aHaTMEe Ne11. MoHTaXX HacoCcoB N BEHTUNSATOPOB.

Lenb pabomsi:

- NOHATb MPOLLECC MOHTaXa HacOCOB N BEHTUNSATOPOB.

@opmupyembie obuwue u npogeccuoHarsnbHbie komrnemeryuu: K 2.1, K 2.2, TIK
2.6.

Qopmupyembie TUHHOCMHbIe pe3yrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Ucnonb3oeaHHble ucmo4Huku: [1], [5], [11].

Teopemu4eckas 4acmab.

MpaBunbHaa noarotToBka MecTa YCTAHOBKM LEHTPOOEXHOro Hacoca sBnsieTcs
BaXHbIM warom Ans obecnevyeHns ero HagexHon paboTbl U ONUTENBbHOIO CPOKa Cry>XObl.
B paHHOM pasgene Mbl pacCMOTPUM OCHOBHblE 3Tanbl NOArOTOBKM MecTa YCTaHOBKMU

Hacoca.
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Ounwaetca MecTo YCTaHOBKM OT rpsAsv M Mycopa. [lepen yctaHOBKOW Hacoca
HeobxoaMmMo ocBobOAUTL MNOST M CTeHbl OT MbbIX 3arpss3HEHUA, KOTOpble MOryT
NoBpPeANTb HAaCOC UM NPUBECTU K €70 3aCOPEHUIO.

[anee npoBepsieTCs rOPU30OHTANbHOCTb NOBEPXHOCTU YCTAHOBKWU. [1OBEPXHOCTb, Ha
KoTopon OGyaeT yCTaHOBMEH HAcOC, [OSMKHA OblTb FOPM3OHTaNbHOW. [Na 3TOro MOXHO
NCNosib30BaTb YPOBEHb U PErynMpoBOYHbIE YCTPOUCTBA.

YcTaHoBKa OCHOBaHWS AOns Hacoca. B GonblmHCTBE cnyvyaeB Heobxoammo
YCTaHOBUTb CrneunanbHOe OCHOBaHMe wnu nnowagky ans Hacoca. OHO JOMKHO ObiTb
AOCTaTOYHO MPOYHBIM M YCTOMYMBBIM A5 NOAAEPXKKN Beca Hacoca 1 BMbpaumm BO BpeMs
paboThbl.

MoakntoyeHne aneKkTponuTaHua K MeCTy ycTaHoBKW. [lepen ycTaHOBKOW Hacoca
HeobxoamMmo ybeauTbCH, YTO B MeCTe YCTaHOBKM €CTb OOCTYM K 3MEKTPOMUTaHUK C
COOTBETCTBYHOLUUMU TEXHUYECKUMN TpeboBaHUSMU (HanpskeHne, MOLLHOCTb, 3aliuTa oT
neperpysoK 1 KOPOTKOro 3aMblKaHNS).

YcTaHoBKa TpebyeMbiXx aMOPTM3NPYOLLMX NPOKNaA0K unu nogyluek. [ns cCHuKeHus
BMbpaummn n wyma BO BpeMsi paboTbl Hacoca peKOMeHOyeTCsl YCTaHOBUTL cheumanbHble
aMopTM3MPYIOLLME NPOKNaaKM NN NOSYLLUKN.

MoaknoyeHne cucteMbl BOOOCHabXeHUs K Hacocy. B 3aBMCMMOCTU OT KOHKPETHbIX
YCIOBUN YCTaHOBKW, HEOOXOOMMO NpPOBECTU MOHTaX TpybonpoBOAOB, KnanaHoB W
dunbTpoB, 4YTOObLI O0BecneunTb HagexHoe MNOAKIMKYEHNE CUCTEMbl BOLOCHAOXEHUs K
Hacocy.

lMpoBepka ycTaHOBKM pacxogomepa n aatumkoB 6e3onacHocTu. Ecnn B ycTtaHoBKe
npegycMOTPEHO UCNONb30OBaHME pacxogomMepa wnu  AatymkoB 6esonacHocTw, ux
Heob6Xo4MMO yCTaHOBUTb M NPOBEPUTL UX PaboTOCNOCOBHOCTb.

3akpennieHne Hacoca M nNpoBedeHVMe HadvanbHOro ucnblTaHus. [locne Bcex
NnoaroToBUTENbHbIX MEPONPUATUA HEOOXOAMMO 3aKpenuTb HACOC Ha OCHOBAHWW UMK
nnoLiagke ¢ NOMOLLbIO COOTBETCTBYIOLLMX KPEMEXKHBIX 3fIEMEHTOB 1 NPOBECTU HavarbHoe

ucnblTaHne Ans NpoBepkn paboTocnocobHOCTM Hacoca.

lMopsidok ebinonHeHuss pabomsbi:

1. N3yunTb TeOpeTU4EeCKyto YacTb.
2. Mepenucatb TeMy 1 Lenb NpakTU4eCcKon paboThl.
3. CocTaBuTb NoLIAroBbIN NnaH MOHTa)a Hacoca.
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OBOPY[JOBAHUA

Ucnonb3yemMbie UICTOUYHUKN NUTEpaTypbl:

Buabl nctoyHukoB

HanmeHoBaHue pekomMeHAyeMbIX y4eOHbIX U3gaHumn

OcHoBHble

1. MpaBuna knaccudgukaumMm M MNOCTPOMKM  MOPCKMX  CyOoB
[ONeKkTpoHHbI  pecypc]:  HOPMAaTMBHO-TEXHWYECKUA  OOKYMEHT /
Poccuiickun  mopckon peructp cygoxoactBa. - CaHkt-leTtepbypr:
Poccuiickun  mopckon  peructp cypoxoactesa, 2016 - Y. XIl:
XonogunbHble YCTaHOBKWU: Bsamen HO 2-020101-095; Beea. c
01.01.2018 r. - 2018.

2. lNpaBuna «knaccudukaumm ©M  MNOCTPONKAM  MOPCKUX
[OnekTpoHHbI  pecypC]:  HOPMaTUBHO-TEXHUYECKUIA
Poccuncknin  Mopckon pernctp cygoxoactea. -

cynos
AOKYMeHT  /
CankT-leTepbypr:

Poccunckmin  Mopckon  peructp cygoxogctea, 2015 - Y. XV:
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