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KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 3/67
OBOPYJOBAHUA

BBepgeHue

Pabouen nporpamMmomn npodeCccnoHanbHoro MoAay”ns no M[OK.02.01
npesycMOTPEHO NpoBeAeHne NPaKTUYECKNX 3aHATUMN.

Llenbto npoBeeHNs NPaKTUYECKNX 3aHATUIN SBMSIETCA 3aKpensieHne TeopeTndecknx
3HaHU N nNpuobpeTeHns HeoBXOANMbIX MPAKTUYECKNX HABLIKOB M YMEHUN NO OTAENbHbIM
Temam Kypca.

Hapsagy ¢ coopmMupoBaHMEM YMEHUIN 1 HABLIKOB B NPOLIECCE NPAKTUYECKUX 3aHATUMN,
obo6LatoTcs, CMCTEMATUINPYIOTCS, YriybnsaTCa M KOHKPETU3MPYTCS TeopeTudeckue
3HaHWNA Ha NpaKTUKe, pas3BMBaOTCA UHTENNEKTyarbHble YMEHUS.

B pesynbTaTe BbINOMHEHUSA MNPAKTUYECKUX 3aHATUA Obyyalowmncs O0SMKeH B
NOJSTHOM Mepe U YacTUYHO BNageThb:

HaeblKaMmu:

H 2.1.01 npoBefeHnsi NOArOTOBKM K MOHTaXy Yy350B, GSIOKOB M 35IEMEHTOB CUCTEM
aBTOMaTM3auumn XonoannbLHOro 0bopyaoBaHus;

H 2.2.01 B opraHu3aumm 1 OCyLLECTBEHUM MOHTaXa XOSIOAWUSIbHbLIX YCTAHOBOK W
CUCTEM aBTOMaTU3aLUN XONOAUNBHOro 0bopyaoBaHUS;

H 2.3.01 BbINONHEHMs NyCKOHanNagouYHbIX paboT nepen BBOLOM B 3KCMnsyaTtauumio
XONOAUIbHbIX YCTAHOBOK W UX CUCTEM aBTOMAaTM3aLumu;

H 2.5.01 yyactusa B opraHMsauum W BbINOfAHEHUMM paboT No MNOAroTOBKE K
UCNbITAHWUIO XONOANNBHOro 06opyaoBaHUS NPUMEHEHNEM HeobxoauMbIX NpUcnocobrieHnn
N UHCTPYMEHTOB;

H 25.02 yyactms B BbINOMIHEHMM pabOT MO WUCNbITAHUIO  XONOAUMBHOrO
obopyaoBaHus C NPUMEHEHNEM HEOBXOANMbIX MPUCNOCOBNEHNI N UHCTPYMEHTOB;

H 2.6.01 opraHmsaumMm n OCyLLECTBIEHNA MeponpuATUA NO OXpaHe Tpyda npwu
npoBeAeHN NPOLECCOB N0 MOHTaXy, MyCcKoHanagke, NporpaMMMpOBaHUIO N UCMbITAHUAM
xonogunbHoro ob6opygoBaHus.

YMEHUSIMU!

Y 2.1.01 ocywiecTBnaTb NOArOTOBUTENbHbIE PabOTbl MPU NOLrOTOBKE K MOHTaXy
y3noB, 6/10KOB 1 9f1IEMEHTOB CUCTEM aBTOMaTU3aLuumn XonoannbHoro obopyaosaHms;

Y 2.1.02 BbinonHaTb TpeboBaHWA npaBun TEXHWKM ©e30MacHOCTU U MOXapHOW
6e3onacHOCTM BO BpEeMSA OCYyLIEeCTBIieHUs paboT npu NoAroTOBKE K MOHTaXy Y3roB,

©nOKOB 1 31EMEHTOB CUCTEM aBTOMATM3aLUMN XONOAUITbHOIO o6opy,u,osaH|/|ﬂ;

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 4/67
OBOPYJOBAHUA

Y 2.2.01 opraHun3oBbIiBaTb paboTbl MO MOHTaXY XONOAUIbHbIX YCTAHOBOK U CUCTEM
aBTOMaTU3aLUN XONOANNBHOro 06opyaoBaHUS;

Y 2.2.02 BbINOMHATbL paboTbl MO MOHTaXy XONOAWUSIbHBLIX YCTAHOBOK W CUCTEM
aBTOMaTM3auumn XonoannbLHOro obopyaoBaHus;

Y 2.2.03 BbinonHATbL TpeboBaHWA npaBuni TEXHWKM ©6e30MacHOCTU U MOXapHOW
0e30MacHOCTM BpeMS OCYLLECTBMEHUS paboT MO MOHTaXy XONoAUSbHbIX YCTAHOBOK W
cucTeM aBToMaTM3aunmM XonogunsHoro obopyaoBaHus;

Y 2.2.04 wucnonb3oBaTb HeOOXOAUMBbIA MHCTPYMEHT W npucrnocobneHns ans
BbIMNONIHEHUS PabOT MO MOHTaXy XONOAUSbHbIX YCTAHOBOK M CUCTEM aBTOMaTM3auum
X0STI0ANNBHOIro 06opPya0BaHUS;

Y 2.3.01 BbINONHATL NyCKOHanagoyHble paboTbl Nepen BBOAOM B 3JKCMyaTauuto
XOSTOANSbHBIX YCTaHOBOK;

Y 2.3.02 BbINONHATL NyCKOHanagoyHble paboTbl Nepen BBOAOM B 3JKCMyaTauuto
CUCTEM aBTOMAaTM3aUNN XONOAMUIbHbIX YCTAHOBOK;

Y 2.3.03 BbINOMHATL PErynmpoBKy W HACTPOWMKY YCTPOMCTB W CPeacTB
aBTOMaTM3auumM XONOANNbHbBIX YCTAHOBOK;

Y 2.3.04 BbINnONHATL TpeboBaHWA MNpaBuil TEXHMKM ©Ee30MacHOCTU U MNOXapHOM
©e30nacHOCTM BpPeEMSi OCYLLECTBIIEHUS MyCKOHanagoyHbIX paboT nepen BBOAOM B
aKcnnyaTaumo XonoaunbHbIX YCTAHOBOK U UX CUCTEM aBTOMaTM3aLuu;

Y 2.3.05 wucnonb3oBaTb HeOOXOAUMbIA MHCTPYMEHT W npucrnocobneHuns ans
BbIMNOSIHEHUSA MYCKOHaNagouHblX paboT nepen BBOAOM B 3KCMnyaTauumio XONOLMMbHbIX
YCTaHOBOK M UX CUCTEM aBTOMaTU3aLMM;

Y 2.5.01 ocywecTtBnATb OpraHM3aumio M BbINOSHEHWE paboT MO MOAroTOBKE K
NCMbITaHMIO XONOAUITbHOro 060pPYyAOBaHMS;

Y 2.5.02 obecneunmBatb 0Ge3onacHyo paboTy npu UCMbITAHUSX XONOAUITbLHOIO
obopyaoBaHus 1 NOArOTOBKE K HEMY;

Y 2.5.03 npaBunibHO MCNOMb30BaTb NPUCNOCOBNEHNA U UHCTPYMEHT HEODXOANMBIN
Ans npoeeaeHnsa paboT No UcnbiTaHUIO XONoaubHOro o6opyaoBaHus;

Y 2.6.01 opraHu3oBbIBaTb M OCYLLECTBNATL MEpPOnpuATUS Mo OXpaHe Tpyda npu
npoBeaEeHM NPOLIECCOB NO MOHTaXy, NycKoHanagke, NporpaMMUpPOBaHUIO U UCMbITAHUSM
XONoANNbHOro 06opya0BaHUS.

3HaHUAMU:
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KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 5/67
OBOPYJOBAHUA

3 2.1.01 Buabl paboT npu MOAroTOBKE K MOHTaXy Y3roB, GIIOKOB M 3MeMeHTOB
CMCTEM aBTOMaTU3aALMUN XONOANIBHOIo 06opya0BaHUS;

3 2.1.02 TpeboBaHus npaBun TEXHUKN BGe3onacHOCTU M noxapHou 6e3onacHOCTH
BpeMsi OCyLLeCTBIieHNs paboT Mo NOArOTOBKE K MOHTaXy XONOAWMSTbHbIX YCTAaHOBOK W
cucTeM aBToMaTM3aumm XxonoguneHoro obopynoBaHus;

3 2.2.01 Bugbl paboT NO MOHTaXy XONOAWSbHbIX YCTAHOBOK W CUCTEM
aBTOMaTM3auumn XonoannbLHOro 0bopyaoBaHus;

3 2.2.02 TpeboBaHua npaBusi TEXHUKM He30macHOCTU U noxapHon 6e3onacHOCTH
BpeMsi OCyLlecTBfieHUss paboT MO MOHTaxXy XOSNOAWUSIbHbLIX YCTAHOBOK W CUCTEM
aBTOMaTM3auumn XonoannbLHOro obopynoBaHus;

3 2.2.03 nopsgok MOHTaxa YyanoB XONogumbHbIX YCTAHOBOK UM CUCTEM
aBTOMaTM3auumn XonoannbLHOro 0bopyaoBaHus;

3 2.3.01 nyckoHanago4Hble paboTbl Nepen BBOAOM B 3KCNyaTaumo XONoAUNbHbIX
YCTaHOBOK M UX CUCTEM aBTOMaTU3aLUM;

3 2.3.02 nopsigok BbINOMAHEHUA MyCKOHaNagouHbIX paboT nepen BBOAOM B
aKcnnyaTaumio XonoauribHbIX YCTaHOBOK U UX CUCTEM aBToMaTu3auuu;

3 2.3.03 KOHCTpyKUMS YCTPOMUCTB W CPeacTtB  aBTOMaTM3aunm XONOAUSbHbLIX
YCTaHOBOK;

3 2.3.04 HacTpoeuHble napameTpbl YCTPOMCTB W CpeacTB aBToMaTM3auum
XONOAUIbHbIX YCTAHOBOK, MOPSLOK HACTPONKK;

3 2.3.05 npaBuna TexHWKM ©Oe30nacHOCTM M noxapHon ©GesonacHoOCTM npwu
BbIMOSTHEHUU MYCKOHaNaAo4YHbIX paboT nepen BBOOOM B 3KCMNyaTauuio XONOAUITbHbIX
YCTaHOBOK M UX CMCTEM aBToOMaTu3auuu;

3 2.5.01 BnAabl 1 TEXHONOMMYECKME NPOLLECCHI UCMbITAHUN XONOAMUIBHOW YCTAaHOBKMY;

3 2.5.02 nopsigok npoBeAeHNs UCTMbITAaHUI XONO4WUNBbHOro 06opyaoBaHUS;

3 2.5.03 WHCTpPYMEHTbl WU nNpuUcnocobneHnsa Anst BbINOSHEHUS  UCMNbITAHUN
xonogunbHoro o6opynoBaHus;

3 2.5.04 npaBuna TexHUKN 6e3onacHOCTM 1 noxxapobe3onacHOCTN Npu NPOBEAEHNN
paboT No NCNbITaHMAM XONOANITbHOrO 060pPYyA0BaHNS;

3 2.6.01 meponpuaTnsa No oxpaHe Tpyaa nNpy NPoBeAEHUN NPOLIECCOB MO MOHTaXYy,
nycKkoHanagke, NporpaMmMmMpOBaHNIO U UCTIBLITAHUSM.

BbinonHeHne 3agaHui Ha NPaKTUYECKMX 3aHATUAX cnocobcTByeT (hOPMUPOBAHUIO

y obyvaroLmxcs:
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MO-15 02 06-TNM.02.M3 BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 6/67
OBOPYJOBAHUA

obwux u rnpogheccuoHasibHbIX KoOMIemeHyul

Kon HavmeHoBaHue pesynbTata 06y4yeHuUs

K 2.1 MpoBOOUTL NOArOTOBKY K MOHTaXy Y3rnoB, ONIOKOB W 3fIEMEHTOB CUCTEM
aBTOMaTU3auunmn XoNI04ANNbLHOro 0bopyaoBaHMUS.

nK 2.2 OpraHun3oBbiBaTb M OCYLLECTBNASATb MOHTaX XONOAUSTbHBIX YCTAHOBOK U CUCTEM
aBTOMaTMU3auumn Xo04nNLHOro 06opyaoBaHUS.

MK 2.3 BbinonHATbL nyckoHanagky XonoausbHbIX YCTaHOBOK M CMCTEM aBTOMaTtmM3auum
X0JTI0ANNBLHOIro 060pPYya0BaHUS.

nK 2.4 OcywecTBnATb nNporpaMMmMpoBaHMe CUCTEM aBTOMaTU3auMuM XOSTOAUSBHOMO
obopyaoBaHusi

MK 2.5 OpraHn3oBbiBaTb W BbINOMNHATL PabOTbl MO  UCMLITAHUSAM  XONMOAUNBHOTO
obopyaoBaHus.
OpraHunsoBbiBaTb M OCYLWIECTBMAATbL MEpPOnpuUATUS MO OXpaHe Tpyga npwu

NK 2.6 | npoBegeHMM npoueccoB MO MOHTaXy, MycKoHanagke, NPOrpamMMpOBaHUIO U
UCMbITaHUSAM XONo4MbHOro 06opyaoBaHUs

B pes3ylfibTate BbINOJIHEHUA MPAKTUYECKUX 3aHATUN ) o6yqar0Lu,mxc;| CbOpMI/IpyPOTCFI

cneagywwme NMMYHOCTHbIE pe3ylibTaTbl:

Koo

HaumeHogaHuUe NNYHOCTHbIX pe3ynbTaTtoB

JIP 13

[OTOBLIN COOTBETCTBOBATb OXWAAHUSM paboTogaTenen: akTUBHbIN,
NPOEKTHO-MbICAALMIA, 3 PEKTUBHO B3aMMOLENCTBYHOLLNI "
CoTpyaHM4YaoLwmmn C KONMNEeKTUBOM, OCO3HaHHO BbIMNOMNHSAOLWNIA
npodeccuoHanbHble  TpeboBaHWsl,  OTBETCTBEHHbLIA,  MYHKTyarbHbIN,
ONCUUNINHNPOBAHHbIN, TpyaonobusbIn, KPUTUYECKN MbICISALLWNA,
OEMOHCTPUPYOLWMIA NPOdeCCNOHATbHYH XXU3HECTONKOCTb

TP 17

CopencTByolmMin NogaepXXaHuio npectmxka ceBoen npodeccun, oTpacim u
obpasoBaTenbHON OpraHn3aumn.

JIP 18

MpuHUMatoLwmin uenu n 3aga4n Hay4YHO-TEXHOSIOrMYEeCKOro,
9KOHOMMYECKOro, WHGOPMALMOHHOIO W  COLMOKYNbTYPHOIO  PasBUTUS
Poccun, rotoBbi paboTaTb Ha X AOCTUXKEHME,

JIP 21

CamMoCTOATENMbHbIN N OTBETCTBEHHbIN B MNPUHATUM pPELUEHUA BO BCEX
chepax cBoen LeATENbHOCTU, FOTOBLIM K WMCMOMHEHUIO pa3HOOOpasHbIX
coumanbHbIX  ponierd, BoCTpeboBaHHbIX ©OumsHecom, obwiectBoM U
rocyapcTBoMm

JIP 26

OddEKTUBHO  B3aMMOLEWCTBYHOLWMIA  C  KOMferamu, PYKOBOACTBOM,
KNMeHTamMu, peanuayownmin TakTUKy COTPYAHMYECTBA B KOMaHAEe

JIP 28

[oBpOoCOBECTHLIN, COOTBETCTBYIOLLNA BbICOKMM CTaHAapTamM OU3HEeC-3TUKK
N CNOCOOCTBYHOLLMA paspeLleHnto SBHbIX WM CKPbITbIX  KOHQOSIMKTOB
WHTEPECOB, BO3HMKAKOLWMX B pe3yfibTaTe B3aMMHOMO BIUAHUA FIMYHOW W
npodeccuoHanbHon paedatenbHocTu. Oco3HalwWwmini OTBETCTBEHHOCTL 3a
nogaepkaHme MoparnbHO-NCUXOIOrMYEeCKOro KnmmaTa B KONNEKTUBE

JIP 29

BoBrnieyeHHbIN, cnocobCcTBYyHOLLMIA NPOLBWXEHMIO NONOXUTENbHOWN
penytauun opraHmsaumnm

JIP 30

CnocobHbI npeobpa3oBbiBaTh M OLEHNBATL MHAPOPMALIMIO B COOTBETCTBUM
C npocpeccnoHanbHbiMM HOPMaMU U LLEHHOCTAMU

JIP 31

OpraHnsoBbiBaTb COOCTBEHHYIO AEATENBHOCTb, BbIOMpPATh TUMNOBLIE METOAbI
N cnocobbl BbIMNOMHEHUA NPOJECCUOHANbHbLIX 3adad, OUeHMBaTb UX
9 PEKTUBHOCTb N KAYECTBO.
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lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C.7/67
OBOPYJOBAHUA

lMepen npoBeaeHMEM NPAKTUYECKNX 3aHATUIN obyyarowmecs 0b6s3aHbl npopaboTatb
COOTBETCTBYHOLMI MaTepunan, ySaCHUTb Lefb 3aHATUS, 03HaKOMUTLCA C COAEPXKaHMEM U
nocriegoBaTeNlbHOCTbIO €ro MNpoBedeHus, a npenogaBaTesnb MPOBEPUTb MX 3HAHUSA W©
rOTOBHOCTb K BbIMOSHEHMWIO 3aaHuS.

lMocne KaXgoro NpakTUYecKoro 3aHATUSA MPOBOAUTCH 3aluMTa, Kak npaBuno, Ha
crneayloweM nNpakTU4eckoM 3aHATUM nepesq BbiNOHEHMEM nocneayrowen paboTtbl nnu Ha
YpOKe nepeg n3y4yeHnem crnegyowen Tembi.

Ha 3awmte obyyarowmmnca JOrmKeH 3HaTb TEOPUO Mo AaHHOW TeMe, MOSICHUTb, Kak
BbIMNONHANacb pabota B COOTBETCTBUM C OCHOBHbIMM TPeOOBaHMSAMM K 3HAHUSM W

YMEHUsIM NO JaHHOW Teme paboyern nporpamMmbl.
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lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

MO-15 02 06-MM.02.M3 BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO
OBOPYJOBAHUA

C. 8/67

lNMepeyeHb NPaKTUYECKMUX 3aHATUN

Ne n/n

HanmeHoBaHue NMPAaKTU4YeCKOro 3aHATUA

Kon-Bo
YyacoB

Pac4yéTt tennonsonsumMoHHON KOHCTPYKUWK OoXNnaxKgaemMoro rpy3oBoro nomMmeLleHud.

Pacuér TENNONPUTOKOB B OXaXxgaemoe rpy3oBoe nomMmelleHne u MOpOSMJ‘IbeIIZ
KOMMJEKC.

Bbl60p CUCTEMbI OXNaX4EHUS N ero 060CHOBAHME.

CocTaBneHne 1 U3roToBfEHNE CXEM y3510B CyD,OBOIZ XONoANNbHOWN YCTAHOBKMW.

CocTaBneHue 1 U3roToBreHME CXEMbI CyD,OBOIZ XonogunbHom YCTAHOBKMW.

BbinonHeHne pa3mMeLlleHna XxonoanibHoro OﬁOpyﬂOBaHMﬂ Ha cyaHe.

BbinonHeHne p360T Nno MNMoAroToBke 3NIEMEHTOB CUCTEM Cy,El,OBOIZ XOnoAnIbHON
YCTaAHOBKU K MOHTaXYy.

A |hORD B

MoHTax XonoannbHbIX KOMMPECCOPOB.

O N OO iw N

MoHTaX TennooOMeHHbIX annapartos.

|
oo

MoHTax xonoaunbHbIX TPy6onpoBoAOB 1 apMaTypbl CUCTEM CYO40BON XONOAMINbHOM
YCTaHOBKM.

EEN Y
= O

MoHTax HacocoB 1 BEHTUITATOPOB.

UToro

a
|| &
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MNMpakTnyeckoe 3aHATME Ne1 Pacy€T Tension3onALUMOHHON KOHCTPYKLUN
oxnaxaaemoro rpy3oBoro noMeLeHus..

Lenb 3aHsamus:

- U3Y4YUTb TEOPETUYECKYIO HYacCTb;

- HayyYuTbCs paccymUTbiBaTb TEMMOUIONAUMOHHON KOHCTPYKUMUM ANS  Py30BbIX

NOMEeLLEHUN;

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

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

@opmupyembie nnU4HOCMHbIe pedyrnbmamel: JIP26, JIP28, JIP29, JTIP30, JIP31.

TeopeTnyeckan 4yacTb

TennounsonsiuMOHHbIE MaTepuanbl UMeT HN3KNIA KOadhpULMEHT
TEennonpoBOAHOCTU U nNpefHasHayeHbl ANS U30NSUUN OrPaXXaeHUNn OxnaxkgaemblX WUu
HarpeBaeMbIX 06BHLEKTOB.

FmapounsonAunoHHbIe MaTepuanbl NpeaHasHavYeHbl AN 3aWunTbl TENNON30ALMN
OT €€ YBIaXHEHWS.

B oxnaxgaemom nomelieHMn nogaepXuBaeTcs Temnepartypa Huke TemnepaTypbl
oKpyXatwLwen cpeabl, BCNeACTBME Yero Mexagy TemnepaTtypamu  OXnaxgaemoro
NoMeLLeHNa 1 OKpYXKaloLLlen cpebl co3gaeTca pasHocTb Temnepatyp At. MNpu Hannunn At
BO3HMKAET TEMNSIOBOM MOTOK, KOTOPbLIN HanpaBfeH BHYTPb OXJiaX4aeMoro nomMeLleHus.

Boagyx okpyxatolen cpebl, MMesa 0onee BbICOKYO TeMnepaTypy, MMeeT Takke
oonbluee, YeM BHYTPM OXSlaXOaemMoro MnOMeLLUeHus, napumanbHoe OaBrieHMe BOASAHbLIX
napoB. PasHOCTb napumanbHbliX AaBneHuni Ap BOASAHbIX MNapoB  crnocobeTByeT
NPOHMKHOBEHWNIO BHYTPb OXNaXgaemoro noMelleHuns snaru. BogsHon nap, npoxoas yepes
N30nsUn0, MOXET KOHOEHCUPOBATLCSA BHYTPU U3OMSALMOHHOIO MaTtepuana.

TennousonsaumMoHHble MaTepuanbl  OOMMKHbl  UMETb  HU3KUKM KO3 PULUMEHT
TEennonpoBOAHOCTU U Manyto NIIOTHOCTb; HU3KYIO FMIPOCKONUYHOCTb, BOAOMOINOLLIAEMOCTb
N NaponpoHMUAeMOCTb; ObITb MPOYHBLIMKA, MOPO3OCTOMKUMM M 3NACTUYHBIMKU, 4YTOOLI
BblAepxuBaTb Bubpauuio u gedopmauuio Koprnyca cygHa; ObiTb OrHECTOMKUMW WNN
TpyaHoroptounmm; obnagate 04HOPOAHOM MENKOMOPUCTON CTPYKTYPOK; HE MMETb 3anaxa
N BblITb HEBOCMPUUMYMBBLIMU K HEMY; MUMETb OMUTENbHbIA CPOK CryXObl: HE BbI3blBaTb

KOppo3un MeTanna M30NMpyeMon MNOBEPXHOCTN; ObiTb OUOCTOMKMMM M CTOMKMMWU K

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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rpbidyHam; ©6e3BpegHbiMM  ONA 340POBbS  NoAew;  geweBbiMW,  yaoOHbIMM - Ons
TPaHCMOPTMPOBKM, MOHTaXa 1 pEMOHTA.

Cnouctble maTepuanbl (BMHWAYP, anbdorb) NpeacTaBnsoT cobon unsonsumio,
HabpaHHYI N3 HECKOSMbKUX JIMCTOB C TOYEYHbIMW KOHTaKkTamu mexgy Humn. Bonblioe
KONM4YeCTBO BO3AYLUHbIX MOSIOCTEN MEXAy CrosiMM U CNOCOBHOCTbL MOBEPXHOCTEN CROEB
n3onAuuK oTpaxaTb TennoBble Nyydn obecneymBaloT Xopoluve Tennonsonupyrome
cBOMCTBa MaTepuana. B M30NSUMOHHBIX KOHCTPYKLMAX NPOMbLICIIOBbLIX CyAOB 3TOT BUA,
M30NALUUN HEe Hallen LUPOKOro MNPUMEHEHUS U3-3a roptodecTn (BUHMAYP) U Manomn
NPOYHOCTU (anbdonb).

BonokHucTtble MaTepumanbl (MUHEpPanbHbIA BOWMOK, CTEKNOBOMIOKHO UM Ap.)
N3roTOBMSOT B BMAE MNNUT, YNaKoOBaHHbIX B repMeTuyHble nakeTbl. [lakeTbl 3anonHeHbl
6ecnopsigioMHO  nepenfieTeHHbIMWU  TOHKUMKW  BOSIOKHaMK,  co3garwumu  6onbluoe
KONMYecTBO  BO3QYLUHbIX  nonoctern. Manas  TennonpoBOo4HOCTb — MaTepuana
obGecneunBaeTca OTCYTCTBMEM XOPOLLUEro KOHTaKTa MeXdy BOJSIOKHAMU M HanMynem
60MbLIOro KONMYecTBa BO3AYLUHbIX MOMOCTEN.

Adveuctble maTepuanbl (Npobka, neHonnacTtel W Ap.) npeactaBnsalT cobon
NMOPUCTYIO CTPYKTYpy, KoTopas obpasoBaHa TBepAblM BELECTBOM W  3aMKHYTbIMU
sYenkamu, 3arnofiHEHHbIMM ra3oMm (4alwle Bcero BO3gyxoM). Yem 6Gornblue BO3AYLUHbIX
AYeeK coaepXUTca B MaTepuane, TemM OH Jierye U ero TensionpoBOAHOCTb MEHbLUE.

Mpo6koBble NAUTBLI NOMy4YalT U3 CMECU N3MenbYeHHON Kopbl NPO6KOBOro Aepesa
N nNpobBKOBOM KOMMO3ULMKM, KOTOPYH CMPEecCOoBbIBAlOT W NoABeprawT TepMUYEeCKoM
obpaboTke. B kauecTBe CBA3KM NPUMEHSIOT OpraHnyeckune Knesime sellecTsa.

Kopa npobGkoBoro pgepeBa npeactaBnseT cobon KNeTkn Oo[epeBEHENON
Lennonosbl, NOPbl KOTOPbIX 3aNOSIHEHbI BO34YXOM.

JKCNaH3UT - CrpeccoBaHHas B MeTannuMyeckon opme wuaMernbyYeHHas W
TepmoobpaboTaHHaa kopa npobkoBoro ayba wunu amypckoro ©GapxaTHoro fepesa.
Copepxalwumecss B Kpollkax npobkn cmonuctble BewectBa npu Temnepatype 300 °C
CKINeunBarT UX Mexay CoboMn.

MuHepanoBaTHble NNUTLI - CPEeCcCoBaHHas B BuAe NAUT MUHeparnbHasa BaTa U3
cvHTEeTMYecKkoro caasylowero. OHM npefHasHayeHbl AN TEnnoBoW u3onsumm 60pToB,
nepebopok, nogBofiokoB, nanyd wn  pub6aHOOB, MCMNOMNb3YKTCA TaKKe  Kak

3BYKOMOINOTUTESNb B 3BYKON3ONMPYHOLLMX KOHCTPYKLMSAX.
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LlUTanenbHOe CTEKNOBOJIOKHO NPUMEHSIOT AN W3rOTOBMEHUS NIUT, KOTOpble
nony4yatoT NyTeM CBA3KN CTEKNOBOMOKOH CUHTETUYECKUM KNEALLMM BELLECTBOM.

lMeHOCTEKNO Nony4yaroT wn3 MNOPOLWKOOOpa3HOro cTekna npu  CrnekaHum ero
razoobpasosatenamu (yronb) B neyvax. Matepuan obnagaet BbICOKOM MPOYHOCTbLIO.
MpuMMeHsT Ans HacTMNOB BTOPOro gHa w nanyb pedpwkepaTtopHbIX TPHOMOB U
TBUHAEKOB.

NMeHononucTUpON N3roTOBNSIOT n3 CYCNEH3NOHHOIo BCMEHMBaloLLEerocs
nonucTupona B Buage nnuT. Ona Tennoson wusonsumm 6GopTtoB, nepebopok n nanyob,
pnb6aHOoB, a Takke XONoAHbIX TPyOOnpoBOAOB, apMaTtypbl NPUMEHSAIOT MNAUTbI Mapku
MCB-C (neHoNnoNMCTUPOS camo3aTyxaroLun).

MeHonnact ¢opmanbaerngHbIn NpeacTaBnaeT cobon XKECTKUN
ra3oHamnosiHeHHbIM MNIacTUK  Ha OcCHOBe doeHosniopManbaerngHon cmonsl. MNnuthbl
NPUMEHSIOT Ans u3onsaumm 6opToB, nNepebopok, nogsosiokoB, nanyb n mnx pnbdaHaos,
nmMerowmnx Temnepatypy He Boiwe 40 °C.

CynoBble N30NALNOHHbBIE KOHCTPYKL MM

M30nsaunoHHbIE  KOHCTPYKUMK  OXNaXOdaemblX MNOMeLleHUn pedpukepaTopHbIX
CyooOB [endar Ha TpW Knacca: He npopes3aemMble cTanbHbiM  Habopom Kopnyca,
nepekpbiBatoLmne Habop (HopmarsnbHble), obxogswme Habop.

M30naumoHHbIE KOHCTPYKUMM NEPBOr0 Krnacca MNPUMEHSIOT, Kak npaBuno, Ans
N30NMPOBaHNA MNagKkux MeTanin4yecknx noBepxHocTen. B oxnaxgaeMblix NOMeELLEHUSIX

Takas KOHCTPYKUUS CNYXXUT NS M30NMPOBaHUSi BTOPOro AHa.

S
9 ' il iy z %)

Puc. 3.5. KOHCTDPYRLIMS M30ISILMY, He NpopesaemMol cynossnd Habopors: a —
€ BO3OYLIHOM IIPOCNoiiikolt; 6 ~ 63 BosAyLHOA MPOCIIOAKY

1 = OCHOBHO¥ CJI0I1 MSONALIAM; 2 — 3AIUABKE; 3 = MeTa/IMMueckas ofUmBKa KOpIyca
cynHa; 4 — BOSAYLUHAS 1P ¥ixa; 5 — pep Gpyckm

PucyHok 1. He npope3aemsbliin cygoBbiM Habopom.

KOHCTpyKUMM BTOpPOro Knacca, WM HopMarsbHble, NPOPEe3alTCA CTallbHbIM
Habopom. OcCoBGEHHOCTb TaKOM KOHCTPYKUMM COCTOMT B TOM, YTO MOBEPXHOCTb
N30NALUNOHHOIO Criosi HEe MMeeT BbICTYNOB. HopmarnbHyH M30MSALUOHHYK KOHCTPYKLMIO

NPUMEHSIIOT ANs U3onsauumn pedppukepaTopHbIX NOMELLEHUIA.
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KOHCprKLWIVI TpeTbero Kracca, obxogsauwume Ha6op, UCNOJIb3YKT B OXIa*KgaeMblX

nomMeLweHnAax ana n3oJinpoBaHNA BbICOKOIro pamMHoOro Ha6opa.

Puc. 3.6. HopmansHeie MIOJSLIVMOH-
Hbi€ KOHCTPYKLIMM C DASIMUHBIM Dac-
‘rioioxexueM Gpycxos oSpemeTHHKA:
a — 50xosbiM; 6 — TEPNEHOUKYISD-
HeM Habopy ¢ GoxoseiMyu Gpycramu;
€ = TOpLIeBAIM

1 =~ MmeTannmueckas oGLIMBKA KODITYCa CynHa; 2 — eynoso Habop; 3 — 0CHOBHOM cnoft
H3ONALMM; 4 ~ nepessnamte Spycxy obpelueTHKa; 5§ — 3a1UMSKa
¢

Puc. 3.7, HsonsumonHast KOHCTPYK-
st o6xomsmias Habop
1 — merajumveckan obwmeKa Kopryca

cyma; 2 — cynoso#i Habop; 3 —~ ocHoBHOM
N0 MsonALMM; 4 — JAMBKA

PucyHok 2. KOHCTpyKLMK BTOPOro 1 TPETbEro Knacca.

Kak npaBuno, BcCe W30NAUMOHHbIE KOHCTPYKUUM WMEKT 3alluBKy, KoTopas
npenoxpaHseT MU3ONALUMOHHBLIM MaTepuan oT MexaHW4ecKux noBpexaeHun. [epeBsHHbIN
Opyc obOpelleTHVKa CRYXWUT ONS KpenneHus 3alluBKW, KOTOPYK CO CTOPOHbI TptoMa
o6WMBAOT NUCTaMU U3 JErKMX aHTUKOPPO3UOHHbLIX antoMUHMEBO-MarHMEBLIX CriaBoB
AMr.

HesHauntenbHble TpeWMHbl B  MAPOM3ONALMOHHOM  CIOE€  CHWXAaKT  ero
3(P(PeKTUBHOCTb B HECKONbKO pas. lNMpoHMKas B M3O0MNSAUMOHHYIO KOHCTPYKLMIO, BOASAHbIE
napbl KOHOEHCUPYIOTCA U YBRAXHSOT TENNOU30NAUMOHHBIE MaTtepuanbl, B pesynbTraTe
3TOro KO3(MPUUMEHT TENNONPOBOAHOCTM MU30MSAUNKN, a crefoBaTenbHO, U KOIMULNEHT
Tennonepenayn KOHCTPYKUMM YBENUYMBAKOTCS, YTO MNpuMBOAUT K HeobxoaumocTu
NOBbILUEHNSA XONOAWUIBHON MOLLHOCTWU YCTaHOBKW. Briara B M30nsuMmn Bbi3bIBAET rHUEHUE
AEPEBSHHbIX YacTel KOHCTPYKUUW, a Npu 3amep3aHun — paspylleHue M3OMSLMOHHOIo
MaTtepuana u orpaxaeHus.
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Puc. 3.12. KOHCTpyRUMM IIHTON-
HO¥ TErIOM3oNALMM TPy6OrIPOBO-
mos (a, 6) uapmarypH (&)

1 — rpy6oriposon; 2 — cermenTst 1s M-
TOYHOrO TEIJIOMIONALMOHHONO MarTe-
prana; 3 — xnei; 4 — naporMaponsoNA-
LMORHBI C108; § — crMpans M3 CTaNL-
Hoit 6 —

ceTKa; 7 — SalIMBOYHBUA cnoOM; 8§ —
TKaHeBbIH CN0M; 9 — Kpacka

PucyHok 3. KOHCTpyKumnn nsonaumm TpybonpoBoaoB.

lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx

Puec. 3.13. Koucrpyxums: rernosoit
MSONALIMM HBOMHOrO OHA M JIOKA

Puc. 3.8. Ter s Gopra ped D Puc. 3.9. KoHCTpyKLMA TEruo-
rO TPOMa K3 IUTANENLHOrO BOJIOKHA, 0GepHYTOro M3ONSLMM IMILIepca

s . 1 — yromswnix; 2 — nocky; 3 — mao-
1 — FONUANOPBMHMUIIOBAS IUISHKA;] 2 — NJIHATE! 1S 32 4 D ;; 4 —~ Bpycox.

na I1T-75; 3 — nocxu; 4 — cyxaps; 5 ~ reosab; 6 — 6pye

PucyHok 5. KOHCTpyKUuna nsonauumu nunnepca.

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
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PacueT nsonsauun.

Bbibop maTepuana nsonaumm npons3sBoauTca corracHo peructpy P®. Npu Buibope

HeobxoamMmo YYUTbIBATb Ccrieayrume nokasaTtesin Mmatepuana:

1.
2.

3.
4.

ManoobbemHasa macca

Hun3akuit koadpPULMEHT TEMNONPOBOAHOCTU. A3 [—]
M*K

CTtoumocTb

ﬂ,OJ’IFOBeLIHOCTb, NMPOYHOCTb, HEropto4ecTb U rTMrPOCKONMMNYHOCTb.

M3onsaunoHHble KOHCTPYKUUN  OXnaxgaeMblX nomMeLleHuin pe(ppml(epaToprlx

cyooB pOendatr Ha TpWU  Knacca: He npopes3aemMble CTalibHbIM Ha60pOM Kopnyca,

nepekpbiBaloLmne Habop (HopmarsnbHble), obxogswme Habop.

Ob6xogswasa Habop

Tabnuvua 1. NosicCHeHne K pUCYHKyY 6.

O6o3Ha4veHne | OnpeaeneHune
Ha PUCYHKe

MeTtannuyeckas ooumBKa

ﬂepeBﬂHHaﬂ 3alimBKa n3onaumnn

BeTtoHHaa 3anuBka

OcHOBHOW cnon Tenou3onALnmn

Habop cygHa

3

AGCONOTHbIE pa3mMepbl TOMLWWMH

TonwmnHa cTeHkn npocung

WnprHa nonkun npoduns

Pa3mep winauymm

ST |5 oS [w|N] =

BbicoTa Habopa

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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]
F 4
1
4
£
E| E

2

b L

S L

PucyHok 6. O6xoasias Habop nsonsums. MNepekpbiBatowmin Habop cygHa.

Tabnvua 2. NosicHeHne K pUCYHKyY 7.

O6o3Ha4veHune | OnpepeneHune
Ha PUCYHKe

MeTtannuyeckasa obLunBka

Habop cyagHa

MN30nsUMOHHbIN Crion
[epeBsiHHbIE BPYCKN

3alwmBka nsonauum nuctamm AMr.
ABCONTHLIE pasmepbl TOSLLMH
TonwwuHa cTeHkn npoduns
LLnpuHa nonku npodouns

Pasmep winayum

BbicoTa Habopa

SO WIN| =

3

S|N|T|—

Il

S

N

S 5
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PucyHok 7. lNepekpbiBatowwas Habop naonauus.

lMpakTnyeckaa pabota siBNseTca y4ebHOM N 03HAKOMUTENBHOM B KOHCTPYKTOPCKNX
OEeNCTBUAX WHXeHepoB. B npaktndyeckom 3aHATUM He NpUBA3LIBAIOTCA K pasmepam
nsonaumn. [na pacdeta MOXHO MPUHATL MO CPeaHUM CTaTUYEeCKMM AaHHbIM, KOTOpble
npunarakTcs 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 (nepekpbiBatowmnm Habop)

m’= h-(I'+a) mm (o6xogawmin Habop).

PacueT koadhdumumeHTa Tennomsonaumm Kna.
Mo 3agaHHOMY unM BbIOpaHHOMY TEMSOU3ONALMOHHOMY MaTepuany npuHMMaem
3Ha4veHune koadduruneHTa TenNonNpPoBOAHOCTM N3onaumm nNo Tabnuue
Ay, [Bm / mx K]
Onpegensem TOMWMHY TENNOU3ONALNOHHOIO CIiosi, 3KBUBASIEHTHYIO AEPEBSHHOWN
3allnBKe
A *a [

_ uz
53.0. -

A ]

A,=015Bm /m *K

roe _KOSCbeVILI,VIeHT TEennonpoBoAHOCTU AepeBa;

OnpepensieM abcontoTHble pa3Mepbl U3ONSLMOHHON KOHCTPYKLNK

I=0'+6,,[m];
m=h+l[M];
n=n'+8,,[m;

OnpepensieM OTHOCUTENbHbIE pa3Mepbl U30MSALUMOHHOW KOHCTPYKUUWU, Ucxoas w3

abContoTHbIX pa3mepoB
HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
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b /
sm="p b LN 2,
) h h h h

CornacHo nosiyYeHHbIM JaHHbIM MO rpaduky onpegensiemM BeSIMYUHbI Y
paccunTbiBaem oopmaktop / paktop hopmbl / 4N Cya0BON U30ONSALNN:

DL =DPsn * P A58 M30n4auumn nepekpbliBaroLlen Habop,

D =D, ,6 * % *
s =P T Pry TPN AN usonauum obxogawmii Habop.

Bce koadpduumeHTbl Ona pacuyeta dopmdaktopa onpeaensem rpadudeckum

nyTem /cMOTpU pasgaToydHbli maTepuan /.

OnpepensieM KoaddULMEHT Tennonepeaayn

K, = iuggq)[Bm/Mz *K]

YTOYHAEM KO3IhPULMEHT Tennonepeaaym ¢ ydetom bpycka obpelleTHunka
K=K, +B|Bm | s +K]|

roe B- koaddUUMEHT, yUUTbIBAKOLLMIA BNNAHNE BpyCcKoB obpeLleTHrKa,

pB=/L1+13/ ANS KOHCTPYKUMM M30NSALUK, NepeKpbiBatoLLEei Habop,

B=/105+115/ OS5 KOHCTPYKUMKM n3onauumn obxogswien Habop.
CpaBHMBaeM pacyeTHoe 3HadeHue koadhduumeHTa Tennonepenadn CyaoBbiX

N30MSALUMNOHHBIX KOHCTPYKLUMIA C ONTUMarnbHbIMU 3HAYEHNAMM;
K" =/035+0,7/[Bm/m* K]
PacyeTHbln  kO3bpULMEHT Tennonepedayn OofmkeH OblTb B npegenax
ONTUMAanbHbIX BETUYMH.

K nonyynTcs Gonblle UM MeHbLUe, TO HY)XHO BbibpaTb

BbiBoa: Ecnn 3HaveHue
APYryto TOMLLMHY TENMON30NALMOHHOIO Crosi U MOBTOPUTL pacyerT.

Tabnuua 3. BapunaHTbl NpakTnyeckom paboThbl 1.

BapuaHTt | KOHCTpYKUMA Tun maTepuana
1 MepekpbiBaoLwLmin Habop Mnrc
2 MepekpbiBaoLwLmin Habop NMCB-C
3 MepekpbiBaoLwmin Habop 00)
4 MepekpbiBaoLwLmin Habop OC-7
5 MepekpbiBaoLwnin Habop MXxB
6 O6xopg Habopa lMeHononuctnpon 3
7 O6xopg Habopa lMeHononuctnpon 3

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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KBrAP® ®Ir6QY BO «KI'TY»

BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

MPOrPAMMMPOBAHMIO 1 UCTIbITAHUAM XONOAMIIbHOIO C. 18/67
OBOPYOBAHMUA
8 [MepekpbiBaOLWmii Habop Mnric
9 MepekpbiBaOLWmii Habop NMCbB-C
10 lMepekpbiBaoWwmmn Habop ol
1 MepekpblBaoLwLnin Habop oC-7
12 MepekpblBaoLwnin Habop MXB
13 O6xon Habopa lMeHononucTupon 3
14 O6xoa Habopa lMeHononucTupon 3
15 MepekpblBaoLwLnin Habop lMeHononucTupon 3
16 MepekpblBaoLwLnin Habop MXB
17 MepekpblBaoLwnin Habop oC-7
18 O6xopg Habopa lolo)
19 O6xopn Habopa NncB-C
20 O6xopg Habopa Mnric
21 MepekpblBaoLLnin Habop Mnrc
22 MepekpblBaoLwnin Habop MNncbB-C
23 lMepekpbiBatoWwm Habop oo}
24 O6xopg Habopa oC-7
25 O6xop Habopa MNXxB
26 MepekpblBaoLwnin Habop lMeHononucTupon 3
27 O6xoa Habopa lMeHononucTupon 3
28 MepekpblBaoLLnin Habop MXB

KpaTKas XapaxTEeDHCTHEA OCH

OBHHX TEILIOKM3OMALMOHHHX

. M KOHOTDYKIHOHRHNX MATEDWANOB CYZOBOM M3ONALMK

HamMeHOBAHEE  MATEDHAEA

ALBQOLB

[eROnIACT MOXMCTHPOXBENE [CB-C

[ERONARCT MOXHXAODBMEAAOBHE
[leHOnAACT MAPKK &C-T7
[leponyacT KMapku o
[[eHONONKCTHPON BJACTHYHHK
[eHOMONKY e T&H HAMHAREMHH
Tle KONOXKYPE T&H Xe CTKMH
[leROMOXMypPe T&H BIACTHIHHK
[IpoGKOBHE MAHTH

PHIIOP

JKCHAH3KT

CocHA M €Jb BAOAb BOJOKOH
Cocha K eXbs NONepex BOJOKOH
BeTOHRASA CTANKR

CTaxp JCTHPOBAHHASN

CTaas yrEEPOAKCTES
AJDMEHREBAA (OXBIE
[lepraMug

wox, OpH3OX

PucyHok 8. OcHOBHble

Kos@guuu-~ [TOTHOCTH
i . oh
TH, BT/uK
0,05-0,06 6-9
0,04-0,06 20~40
xs 0,058 II5
0,058 100
0,054 170
0,04I 50
0,035-0,05 30-80
0,035-0,041 50-60
0.035 30-60
0,058 240
0,025-0,03 40
0,047 I00

0,35-0,41 600
0,14-0,16 600

1,55 2200
27-44 7900
48-51 7900

210 2700

0,1i4-0,.7 700

CBOWCTBa TEMNIION30NALUN.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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KMPK BIFAP® ®Ir'b0Y BO «KI'MY»

i i BEAEHVE NMPOLIECCOB MO MOHTAXKY, MYCKOHANALKE,
MO-15 02 06-NM.02.13 MPOrPAMMUPOBAHMIO U UCMBITAHVAM XONOANUILHOMO C. 19/67
OBOPY[IOBAHUSA
a) w"" B) £ s 0&
6 1 26
55 i S } !
] g 25
] UE 1 2280
7
. 1
35 T 8 5
| g 5
T—i
=3 1% 4
20 : ek 2
s, e | o O]
15 Ry Rty ¢
S e 501623
10 = 0;
<l %
§ T 0102 0% 05 o8 71
01 07 08 37 13m L

PucyHok 8. 'padukum «a», «b», «B» ons pacdeta nsonsumm ¢ obxogom Habopa.

z)’;fn
0 a)?
L\ 13 ! ’
14 [ —
12R%% 5
10 o 1 . —
; [
1 ~— 09 3.9 8 § ~
08 § | 2/
3 Y ! /
2 8 N 0 | it
0 05 7 15 2 25 3N 0020506081012 1475 168

Puc. ITIII, 2. Tpacdwmu nns pacuera maomsmums ¢ obxonom wabopa: a —3asu-
CHMOCTE hOPMGDAKTODA OT OTHOCHTENBLHON TOMIIMEES M3C usumy; 6 — rIpo-
¢mcynonomm60pa;e,e,b—mnumocmmocxmmms¢tbmm-
EHTOB OT OTHOCHUTENBHLIX PA3MEPOB TONINMHE! MIOMSILIAM JUIst '
pa.sueponmamm(ﬁ'=8/h;M=m/h;B=b/h;F=f/h;L=l'h;N=n/h)
1-S'-3,M-0,3;2-S'-3,M-0,6;3-S'-3,M-0,9;4-S'-5,!6[-0,3;5—8'-5,
M-O,G;G-S'-5,M-0.9;7—S'-7,M-0,3;8-s'-7,M-0,6;9-.?'-7,M-0,9

PucyHok 9. N'padhmkm «r» n «a» anga pacyeta nsonauyum ¢ obxogom Habopa.

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx
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KMPK BIrAP® ®I'bOY BO «KI'TY»
_ ~ BEOEHWE MPOLIECCOB MO MOHTAXY, NMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 MPOrPAMMUPOBAHUIO N NCTMbITAHNAM XONnoguIibHOIO
OBOPYOOBAHUA
fu)”@m \ D -y V% | 8 [T
" J ] /
12 . : // =1
- _ 1.2 : 415‘ //
T 3 1 ==
B '
{ " \ 13 5 8 ‘. ’\ 5 J
i e )
l A \\ 69
g 7 \\\\\ il N
1 07
AR {
| & \>/\ 5, | YT 05 05 0 12 1% 15 18,2
NI N ’
oSN \\\§~of\§\\§
J v
3 \\’\\\at\\\\\tl\\h>
K
!
|

0 12 1%, 16 18 2 z,zz,4z,az,as42.14153,54@:444,54;M5

Pm:.mll.l Ipaduxu nns pacuera MIONALMY, EpeXpLEADIIEH mdo;a.a—sua—
wmomq:opudmmopaormommnoﬁrommuwmmpaammm
mmaunit; 6 — npodumm Ha6opa; 6 — 3ABMCHMOCT OTHOCHTENLHOMR IMpU-
nomnpod:mmGopaoromocm&mpumposmmnmurmmnnm
(S=S/h; M=m/b; F=f/l; B=bfh)
S'=w2, M=12;2~ S'=2,M=1,63-8" =2, M=24- -S'=4,M=125- S-‘.M-16
s'-4u-z 7=8'm6,M=1,28~5 =6,Mw=1,69~5"=6M=2 -

PmcyHOK 10. Npadpmkn ons pacyeta nsonaumm, nepekpbiBatoLLen Habop.

UcxopHble maTtepuanbl U AaHHbIe:

- VlngmBumayanbHble KapTOYKM C 3aadvamu;

- Onarpammbl gnga onpegenenHns KoappuuneHToB n3onaumm;
CopepxaHue u NoOpsAfoK BbINONTHEHUA paboThl:

1. I3yunTb NoCTaBneHHYO 3aadqy.

2. PaccunTtaTtb KOHCTPYKLUMIO C BbIOpaHHbIM U30MSILMOHHBIM MaTepuanom.
CopepxaHue oT4yeTa:

- HAMEHOBaHWE MPaKTUYECKOro 3aHATUS;

- LeNb 3aHATUA

- BapyaHT 3aJaHus;

- OTYET O BbIMNOSIHEHUN BCEX 3TANOB NPAKTUYECKOro 3aHATUS;

Bonpochkl Ana camonpoBepKu:

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 21/67
OBOPYJOBAHUA

1. TDGGOBaHVIFI, npeabasndemMble K MU3ONAUMOHHBbIM KOHCTPYKUUAM B TPYy30BbIX

nomMeLwieHnsAX.

MNMpakTnyeckoe 3aHATME N22. PacyéT TennonpuTOKOB B oxnaxaaemoe rpysoBoe
nomMeweHme U1 MOpPO3UNbHbIA KOMMJIEKC.

Lenb 3aHsamus:

- MONYYNTb HaBbIKN pacyeTa TEennonpuUTOKOB;

- pasobpaTtbCs, BO BAUSHUAX TEMNNOMNPUTOKOB B [PYy30BOM MOMELLEHUN Ha
XONOAUIbHYK YCTAHOBKY.

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

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

@opmupyembie rnuU4HOCMHbIe pedyrnbmamel: JIP26, JIP28, J1IP29, JTIP30, JIP31.

TeopeTnyeckasa 4yactb

TEMNOBOW PACYET
OnpepeneHuve TennonpuTokKa B TproMa.

Llenu v 3agayn TennoBoro pacyeta

TennoBown pacyeT NPoOU3BOAMTCA ONs1 onpeAeneHus BenmymMHbl obLLero TennoBoro
noTokKa, NOCTynatoLero B oxnaxgaemoe nomeLleHme.

[aHHble TennoBOro pacyeta chnyxaTt OCHOBaHMEM AN onpefeneHus
X0SI040MNPON3BOAMTENBHOCTU KOMMPECCOPOB M BbliboOpa XxonoausribHOro obopynoBaHus.
Mpn aToM pacyeTe ncxoaaT U3 Hambonee HeGNAroNPUATHBIX YCIOBUIA, B KOTOPbLIX MOXET
HaxoauTbCSA CyooBasi XoNnoaunbHasa ycTaHoBKa.

B Takmx ycnoBmax MakcMmarnbHyl TEMNSOBYK Harpysky NPUMHUMAlOT 3a pacyeTHoe
3HayeHue.

O6WwMIn NOTOK B oxNaxxgaemoe NoMeLLeHne onpeaensieTcs no cneayroLuen

O, =0,+0,+0,+0,+0; +0Qy Bm;

dopmyne:
roe ) "~ TEennonpuToK Yepes orpaxaeHus, BT
0, ~ TennonpuTok oT TepmoobpaboTkn rpysa, Bt
Qs ~ TENnonpuToK OT BEeHTMNAUuK, BT

0, " TEeNnOnpUTOK OT OCBELLEHUNA N NpebbiBaHUA NMogen B noMeLleHnn, BT

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 22/67
OBOPYJOBAHUA

0 ~ TennonpuTok oT paboTawLumx mexaHusmos, Bt

Os ~ Tennonputok ot paboTsl NbaoreHepartopa, BT

1. OnpepneneHne TeNnonpuToka Yepes orpaxaeHus, o

O =K, *F,, =, —t,) Bm

ozp
roe K, -

Bm/m* *K;

KOadhUUMEHT Tensnonepegadn 4Yepes3 U3ONAUUMOHHOE orpaxgeHue,

F._— 2
oep NMOBEPXHOCTb OorpaxaeHwms, M ;

o

Luap " HapyxHas Temnepatypa Bo3gyxa, C ;

Lnp ~Temnepatypa B Tpiome, C .

PacueT Tennonputoka npou3BoguMTCA OTAENbHO MO KaXgoMy TPOMY U CBOAUTCS B
Tabnuuy Net.

lMNpumevaHue:

- MNpun 3anonHeHun Tabnuubl cnefyeT yyuTbiBaTb TemnepaTtypy oOxnaxgaemblx
NoOMELLEHN, CMEXHbIE C pacCMaTpMBaAEMbIMW, N MPUHUMATb HAPYXXHYIO TemMnepaTypy Kak
TemnepaTypy CoCeAHEro NoMeLLEHMS.

- Ecnu npn pacyete nonyyaeTtca oTpuuaTtesnbHblA TENSIONPUTOK, TO 3TO FOBOPUT O
TOM, YTO TENSIO HE NOCTYNaeT B TPIOM, a HAOBOPOT HanpaBnseTcs U3 Tproma.

B aToM cnyyae OH yunTbIBaeTCS TOSNIbKO HA KOMMNPECCcop, NpMYemM Co 3HaKoM (-).

Ha obopygoBaHue oTpuuaTesibHbIN TENIONPUTOK HE YYUTbIBAETCA.

Mpn cnoxeHnn TENNONPUTOKOB OT OTAENbHbIX OrPaXXAEHUN TproMa OTpuLaTENbHbIN

TENNONPUTOK M3 OOLLEN CYMMbl OTHUMAETCS.

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




KMPK BIrAP® ®I'60Y BO «KI'TY»
_ _ BEOEHVE MNMPOLLECCOB MO MOHTAXY, NMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCMNbITAHUAM XONOOANNbHOI O C. 23/67
OBOPYOOBAHUA
Me Haznaue- | OGozHaueHme
HKWe Drpa}Kﬂ,E':HHH IHap Imp Ar LSE‘F Bﬂ?p Fﬁé‘p Kl Ql
TPHIMA ] ] . M o 2 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. OnpegeneHne TennonpuToka Yepes orpaxkaeHuns
2. OnpefgeneHune TennonpuToka oT TepmMoobpaboTku rpyaa, 9,
zQz = szp + szapbl; Bm
2p
roe 9, TennonpuTok oT TepMmoobpaboTku rpysa, BT

mapol
0, TENMONPUTOK OT orpaxaeHus Tapbl, BT

0,”; Bm
OnpepgeneHve TennonpuToka <2 >
M. +(i,, —i,,)*1000 1000

ep — ep Bm ;
= 24 % 3600

M
rae 7 macca rpyaa, noctynaroLlero Ha TepmoobpaboTky, T/CyT;

% 3HTanbnus npoaykTa B Havyane TepMoobpaboTku, KIK/K;

I =

O 3HTanbNMs NPOAYKTa B KOHLE TEpMOOBPaboTKN, KIXK/K;

3Ha4yeHnsa sHTanbnui BblbMpatoTcss No Tabnuue B 3aBUCMMOCTM OT Ha4vanbHOW M
KOHEYHOW TemMnepaTyp rpysa n snga TepmoobpaboTku:

- tHatt - twl
On4a 3aMopaXXnBaHuUA U oXnaxKaeHus rpysa,;

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 24/67
OBOPYJOBAHUA

- tH(l'-l = tm + (8 + 10)[OC]
P AN IOMOPaXXMBaHNUS U JOOXNaXAEHUS;

.=t

KOH mp

Q mapul
OnpepneneHne Tennonputoka <2
M * C «(¢,,, —1.,)*1000 * 1000

Q mapor __ mapuot mapuol
> =

24 % 3600

n .

M — X
roe 9P macca Tapbl [m]:

mapel TennoeMKOCTb Tapbl [iZtone / ke = K]

M, . =/01+03/=M_[m].
NMPUHNMaeEM: v °r ;

C = 1,46[x/{rc / ke * K],

mapuol

OnpepnenexHve o6LLero TennonpuToka oT TepMoobpaboTku U pacnpeaeneHne ero
Ha KoMnpeccop 1 obopyaoBaHne

20, =07+ szapbl[Bm];

MpumMeyaHve: PacnpeneneHve Tennonputoka OT TepmoobpaboTkM rpysa Ha
KOMMpeccop 1 06opya0oBaHNe yYUTbIBaIOT TakK:

0, :100%ZQ2}

ecnun npouecc TepMoobOpaboTKM umaeT B oxiaxaaeMblX

TptoMax /gooxnaKaeHue n goMopaxusaHue/,

KM _
0, ) ‘1OO%ZQ2} ecnu npouecc TepmoobpaboTkn maet B annapatax /CMA un
0, =100%20, | oxnagutenu CMNO/.

PacueT Tennonputoka BeAeTcs AN KaXaoro Tproma OTAENbHO.

3. OnpeneneHue TennonpuToka oT BEHTUMALMK 0,
Q = Vior ® Psoso ™ A * (iHat/ - lmp)* 1000 [
> 24 + 3600

m];

Vwom [M3]
roe - 06beM BEHTUNNPYEMOTO MOMELLIEHWS;
_ 31].
Vo =L, *B, *H, |[x*];

n

L B H 2]
mp2mp? I MP L AfMHE, WWPUHA U BbICOTa TPIOMA; M

p603d_

3.
NIOTHOCTb Hapy»KHOro Bo3ayxa ke m

4yncno obMeHoB BO3AYXa; a= (1 72) ANs TproMa XpaHeHus

a=(3+4)

oXJaXaeHHbIX rpy30B;
MOPO>XEHbIX rPY30B;

1l
P . 3HTanbNUM HapY>XHOTo BO3AyXa U BO3ayxa B TpoMe KIDK/Kr;

Anst TpoMa XpaHeHus

nau?

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




KMPK BIrAP® ©I'BOY BO «KI'TY»
] ) BELEHVIE NPOLIECCOB MO MOHTAXY, MYCKOHAALKE,
MO-15 02 06-NM.02.13 MPOrPAMMUPOBAHMIO U UCTIBITAHUAM XONOOUIBHOMO C. 25/67
OBOPYJOBAHUS
BenuuunHbl Peoso> buaw>Lmp> onpenenslTcs No AnarpaMmme >

i
[kx/ Krf

d [r/kr]

PucyHok 12. lnarpamma BnaxHoro Bo3gyxa.

BenuunHbi: Paosa onpegensatTcs no Touke (1)
l —_
Ha onpeaenstoTcs no Toyke (1)
iTp -- onpegensoTcAa No Touke (2)
MNpumevaHue:
tHap u (Dnap
- ANs NOCTPOEHUs ToYKM 1 HeoBXoaUMO 3HaTb BEMUYUHDI
/ TemnepaTypy v BAaXXHOCTb Hapy>KHOro Bo3ayxa /;
tmp u gomp

- AnA NOCTPOEHUA TOYHKHU 2 Heob6X0aMMO 3HaTb BENUYMHBI

/ TemnepaTtypy 1 BNaXXHOCTb BO34yXa B Tptome /;
- pacyeT TennonpuToka 0 BEAETCA MO KaXaoMy TpPtoMy OTAENBHO;

- npeageneHne TennonpuTok Ha KoMn n [0OBaHU
acripegerneHue Tenso oaQ3ao ecco 060 oBaHune

NPUHNMAaETCA:

0, = Q3RM = Q306

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

roe 350- BennymHa TennoBoro NoToka OT OAHOro YesioBeka;

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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KMPK BFAP® ®Ir'b0Y BO «KI'TY»

BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

OBOPYJOBAHUA

m= (1 + 2) yer.

m - 4ucno paboTarowmx noagen,

>N - cymmapHbIn TENNOBOM MOTOK OT CBETUNBHUKOB;

>N =12F, |
AnAa TPHOMOB;
YN =45F

oM ANs NPOU3BOACTBEHHbBIX MOMELLEHWN.

MpumeyaHue:
- pacnpegereHue TennonpuToka i va Komnpeccop u obopygoBaHue yu4nTbIBaoT

e 94 =(05+0,75)*Q,

Q406 = Q4

- pac4eT TensionpuTokKa Q4 BeOeTCAd And KaXaoro TproMma otaesibHoO.

Qs

5. OnpeneneHue TennonpuToka oT paboTaloLLMX MEXaHN3MOB

QS :ZNs[Bm]’
>N
roe

NnoMeLLeHNAX;

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

2. CymMmmapHaa MOLLHOCTb 3]'IeKTpO)J,BVII'aTeJ'Iel7I, YCTaHOBJIE€HHbIX

- Ona oxnaxgaemblX TPHOMOB;

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

- Ana MOpo3uIibHbIX annapaToBs,

MpumeyaHue:

- pacnpegeneHve TennonpuToka 9 pa komMnpeccop 1 06opyaoBaHMe yYnUTbIBaOT

Qs = QSKM — Q506

TakK:

O

6. OnpeneneHue TennonpuToKa OT NbAoreHeparopa

g %M. %1000
— J Jac B .
Os 3600 [Bm];

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 27/67
OBOPYJOBAHUA

roe 81~ yaenbHaaA Tenrfiota Ha npuroToBJfieHne Nbaa;
g, = (570 +540) [xic / k2];

M,  NpoM3BOAUTENBHOCTb NbAOreHepaTopa, [KZ / L’ac] ’

MpumevaHue: - pacnpedeneHve TENNONPUTOKa Ha Komrpeccop U obopygoBaHue

KM . 00 N
YYUTBLIBAIOT TaK: O =0 O =0;

- TennonpuTtok Q6 YYNUTbIBAKOT B CYMMapHOM TenmnornpuToke CaMOW BbICOKOWN
TeMnepartypbl KUNEHUA.

7. CBogHas Tabnuua TennonpuToKoB 1 OnpeaerieHne Xonoaonpon3soanTenbHOCTH
Ha KOMMpeccop.

Ona onpenenexHus obuwero TENNOMNPUTOKa COCTaBJIAKOT CBOOHYIO Ta6n|/|u,y

TENJIOMPUTOKOB C YH4ETOM pacnpeneneHnda no remnepatypam KMneHuA.

l‘ i
MpuHUMaem: 0 TemnepaTypa KWMNeHWUs XnagareHta, nogaBaeMoro B TproMa
XpaHeHUs1 OXNaXKaAeHHbIX rPy30B.

t —
02 TemnepaTtypa KUMNEHWUs XxnagareHTa, nodaBaemMoro B TPHOMa XpaHeHMUs
MOPOXKEHbIX MPY30B.

4 t
Ne | Haumme- | ™ 0 Q1 Qg Q3 Q4 Qs QG ZQU
we | v | ] | [C]
M3 | hue CCE*ISE*IEEIEEEESI&SKM 0B
TpHOMa ’
1. ] Xp.oxn.
rpy3os
2. | Xp. oxn.
rpy3oe
x
AR.MOD.
3 rpy30B
=Y
PucyHok 13. CBogHas Tabnuua TennonpuToKoB.
MpumeyaHue: - onpegenuTb OOWMIM  TENNONPUTOK MO  KaXOooMy TPOMY Ha
KM 06
KomMnpeccop 2.0, n Ha obopynoBaHme 2.0, ;

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-INMM.02.T13 C. 28/67

- onpegenuTb OOWMIA TEnronpuTOK Ha KOMMPeccop MO Kaxgol Temnepartype

ZQOIKM n zQ02KM .

KuneHuns

TennoBble NOTOKM HEBO3MOXXHO ONPeAenuTb N0 TOYHOMY pacyeTy, Tak Kak MHorve
M3 HUX Hemnb3s y4yecTb MOMHOCTbI /4epe3 M3onsuMio TPyOGONpPOBOAOB XnagareHta U
paccorna; ucnapurtenein; Yepes HennoTHOCTM B Mokax 1 T.4./.

o o -~ 0
nOSTOMy HeO6XODMMO YBENMNYNTD O6LU,|/||/| TennoBOU NOTOK Ha (20 : 30) A).

Qo1KM = (192 - 193) *2 Q01KM [Bm] 5 QozKM (132 - 193) * QozKM [Bm] 5

BapuaHTbl 4nA npakTu4eckou paboTbl 2.

FnasHas nany6a = thap3 =40°C

Nesbiit 6opT = tHapl =27°C

p{ = thap2 = 30"

Npasbiit

Hoc cypma =

Kopma = tHap5=25"C

3
thap6 =
20°C tp3=-20"C

AsoiHoe AHO = thapd = 25°C

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

I'naBuas namy6a tysp; = 43[°C])

o
.O.S. Jlenwii Gopr luapl"30[ C] ;C)‘ MoposunsHoe OT AL tygp = -40[°C)  Jlesmit Gopt (nap|=30[°C]
(1] N 1 .6 4 —
= N L Y & : g £
Q. i) 1} L v —
g 2| SEE gl } 2| 5 %
2 | Focspper--o S % [PaseiiSopr Ywop2=={33f0C _________| Qo
§ |/ tpa=200CT 2 |/ tpa=-201C) ], tip1=-201°C] x 4
e R 3
AsoiHoe aHo T,557 = ty1 = 28 [°C)
Puc.1.Ilnanuposka Tpiomos cynna <<[IPOMETEN>>.
PucyHok 15. BapuaHT 6,7,8,9,10.
Mopo3unKka:t,,.a = 35°C
O Nesbiv 60pT:t.a0 = 31°C
1
% E Mpasbiit o‘oT:t..,,,,, =25°C | Hoc
§ : 303 2| | 1 CYAHA b aps=
373 1 | 1 °
) - - - - -] _—— - - 28°C
= |/ tm=-15C 2 te=-15°C 7 twm=15°C
o
x

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 16. BapmanTt 11,12,13,14,15.
Cocmaenenue nianupoGKu mpioMoes:
lnaeHas nany6a tygps = 38(°CJ
Po16.¢pabpuKa tyepz = 18[°C] Jleabili 6opm tgp1=25[°C]

)l g _Mp il 6opm tyg00 =28 [V ]E (%)
g 8 i@ is | | 1l 2 s
O T —— J§Y N — L o e S
x "IE 2l tmp3= -23[°C] ; |<Ia + tmp2 = '23["(:] 75 tmpl ='23[°C} 8 3

8 ) e
- €3 JlsoliHoe OHO tygpa= 20 [°C] s
PucyHok 17. BapuaHT 16,17,18,19,20.
CocTagnsem M1aHHPOBKY TPIOMOB
rnasHas nany6a tHap3 =39 [C]
nes 6op thapl=37[C]
pas Gop thap2=3
:3:’;“7;[ T Mo , : Hoe
tHa 2 tHap5=
Ytrp=-10 [é] 27 ltrp=-10 [C] Yrp=-10[C)
L] L ’
OBOWHOE AHO tHap 4-29(c]
PucyHok Ne1  [naHMpOBKa TPIOMOB CyaHa « Tponuk»

PucyHok 19. BapuaHT 21,22,23,24,25.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 20. [inarpamma Brna)xHoro Bosgyxa.

CopaepxxaHue M NOPAAOK BbINOTHEHUS PaboThl:

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx
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MO-15 02 06-INMM.02.T13

1. M3yunTb NnocTaBrieHHylo 3agavy.

2. BbINnONHUTL pacyer.

CopepxaHue otyeTa:

- HanmeHoBaHme npaktnyeckom paboThl;
- Uenb paboTbi;

- BapuaHT 3agaHus;

- nOpﬂ,D,OK peweHna 3agadum no 3agaHHOMY BapUaHTy.

UcxoaHble maTepuanbl U AaHHbIe:
PasgaTouHbii MmaTepuan;

MHD,MBM,D,yaJ'IbHOG 3agaHune Oand npaktn4yeckoro 3aHATUA;

Bonpockl Ans camonpoBepKu:

1. Kakue ObiBaloT TENNONPUTOKN?;

2. Ha 4To BNMAKOT TENNONPUTOKN?;

3. Kak cBi3aH NOBbILLEHHbIN pacxo afeKkTpuyecTsa XoNoanIbHOM yCTaHOBKOW C

TENNOMNPUTOKaAMN B rpy30BOM nomMeLleHumn?

MpakTu4yeckoe 3aHaTMEe Ne3. Bbibop cucrtembl oxnaxaeHusa n ero o6ocHoBaHue.

Lenb 3aHsmus:

- Hayuntbcs BbIOMpaTh CUCTEMY OXNaXXOEHMS FPY30BbIX MOMELLEHWIA.

Wcnonb3oeaHHble ucmoyHuku: [1], [5], [11] [17].

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

2.6.
@opmupyembie nnudHocmHble pedynbmamel: JIP26, J1IP28, JIP29, JIP30, JIP31.
TeopeTuyeckasi 4acTb
Ana oxnaxgeHust TPIOMOB W MPOBU3MOHHBIX KIMAZ4oBbIX MOTYT MPUMEHATbCS 3
CUCTEMbI OXITAXOEHUS:
1.CmeLaHHas.

2.HenocpencrteeHHasd

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

HenocpeacTBeHHas cuctema oxnaxaeHus. B 6atapeax kunut x.x.a.

O603Ha4YeHHbIe CXEeMbl MPUMEHSIIOT rnaBHbIM 00pasoM MpuM  UCNOSb30BaHMM
PPEOHOBLIX XONOAUIbHBIX MALUMH.

HenocpeactBeHHass  cucTema  oxnaxaeHuss  Bosgyxa  obnagaeTr  psagom
NpenmyLLecTB:

1). MeHbwaa MeTannoéMKOCTb —  MO3BONSET  YBEMUYUTb  MOSE3HYH
rpy30BMECTMMOCTb CyAHa 3a CYET MEHbLLEro Konuyectasa obopynoBaHus.

2). bonee ponroBeYHbl, T.K. UCMOMNb3YETCA MEHbLUEE KOMUYECTBO arpecCUBHbIX
cpea, YTo NPUBOAUT K CHUXKEHMIO YPOBHS BO3AENCTBUSA KOPPO3IUN.

3). bonee npoctas cxema TpybonpoBOAOB YCTAHOBKM, T.K. HET HEOBXOAMMOCTMU
NCNonb30BaTh AONOSTHUTENbHYIO PACCOSbHY CUCTEMY.

HepocTaTkm cucteMbl HENOCPEACTBEHHOMO OXNaXAeHUs:

1). Huskasa akkymynmpyrowas cnocobHocTb NpnbopoB oxnaxaeHus. T.K., B MOMEHT
npekpaweHuss  nogayn  xnagareHTa B npubop  oxnaxpeHus, Hanpuwvep,
BO34yX0OXflaguTernb rpy30BOro NoMeLLeHus, no CyTM oCTaHaBNMBaETCHA NPOLECcC KUNeHUs

XNOKOro xnagaredta n caMmo oxnaxgeHune Bo3ayxa B TploMe.

HenocpedomberHoe ox/iax oeHIe
() O
2 " KM
< K |

Beixad Gods 3a dgpm 7

[Tompedumers (mpor C Zpy300

2,
L

Boda vs-3a

ogpma

PucyHok 21. HenocpecTBeHHOE OXNaXaeHue.

PacconbHasa cucrtema oxnaxageHus
MpunumHbI pacconbHOM cucTtembl: B nomeweHnsx roe pabotatoT NOCTOAHHO NHOAW,
yOANEeHHOCTb OXfaxdaeMblX MOMeLleHnn. Ha nuweBbiX Npeanpuatusx ¢ BPeOHbIM

xnagareHTom (R717).

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

7 KM g llompedumens
(mpwr/

Bsixod Bode 3a dapm

Foda u3-3a
Sopma

PucyHok 22. PacconbHoe oxnaxaeHue.

[laHHble cucTeMbl UCMONb3YITCA ANs OXNaxdeHus BOo3dyxa B TpOMax B cryyae
aMMMaYHbIX XONOAUIbHbIX MaLUMH 1 B CUCTEMaX NpeaBapuUTENbHOrO OXNnaxaeHus pbibbl.

B HacTosilwee BpemMsi UCnonb3oBaHME amMMmMaka Ha pPblOONPOMbLICIOBbLIX U
TPaAHCNOPTHLIX CyAaxX OrpaHMYeHO W pacCofibHble CUCTEMbl BCTPEYalTCA peako U B
OCHOBHOM B YCTaHOBKax, paboTawouwmx Ha ¢peoHe. Takke, kak ObIIO CkaszaHO Bbille,
paccornbHas cuctema NpUMeEHsieTCcsa Ans NnpeaBapuTeNibHOro OXNaXXaeHus poibbl.

B kayecTBe NpoMexyTOYHOro XnagoHOCUTENS Ha cydax UCNonb3ykT BoAy U
pacconbl (pactBopbl conen). Kak npasuno, paccon npeacrtaBnseTr cobon BoOAAHOWM
pactBop conu CaCl2.

Ona oxnaxgeHus paccona MpPUMEHSIOTCH  KOXYXOTPYOHble ropu3oHTarnbHble
ucnaputenu. [Ona obecnedeHuss UUPKYNAUUMM MNPUMEHSAETCA pPacCosSibHbIA  HAcoC U
cTanbHble TpybonpoBoabl.

lMpenmyLLecTBa pacconbHON CUCTEMDI:

1). Bblcokas akkymynupyloowasa crnocobHOCTb — mnocre npekpalleHuss nogayu
XMOKOro xragareHTa B paccosfibHbIA Mcnaputenb LMPKYNAUUA paccona npogosnkaeTcs u
TemnepaTtypa BO3gyxa B NoMelleHMe MNOBbIWAEeTCA MeANeHHO, T.K. XWUAOKWMWA paccon He
MOXET MFHOBEHHO OTEeNNATLCS.

2). BO3MOXHOCTb COKpalleHuUsi KonmyecTBa MPUMEHSIEMOro XxnajareHta — B
HacTosilLlee BpeMsA 3TO akTyalnbHO W3-3a BBEAEHWA HOBbIX 3anpeToB MO MPUMEHEHUIO
COBPEMEHHbIX (ppeoHOB. B3aMeH Ha pbIHOK BbIBOAATCS HOBblE, JOPOrocTosiLime (OpPeoHH!,
KOTOpble Takke CTanu B3pblBOONACHble M roptoyMMmn. COOTBETCTBEHHO WCMONb30BaHUE
paccofnbHOM CUCTEMbI NMO3BOMSET COKPATUTb KanuTasbHble U 3KCMnyaTaunoHHbIEe 3aTpaThl

Ha CyJOBYH XONOAUbHYH YCTaHOBKY.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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C. 34/67

XnagoHocuTenu U X cBOMCTBA.

XnagoHocuTenb (TennoxnagoHoCUTeNb) — BeLWecTBO, KOTOPOe MNepPeHOCUT XOno[,

OT YCTaHOBKU K pa60l-|emy BellecTBy. B posin XnagoHocuTeld BbICTyNnakT — BOAA,

HeopraHnyeckme coeiHeEHNS (paccon), opraHn4yeckne coenHeHus (pacTBopbI rIMKOMEN).

Boga — cambin ,D,OCTyI'IHbIﬁ Hep,opor0|7| TennoxnagoHocuTernlb C  XopownMmun

Tennonanyecknmm CBOMCTBaMM.

MpeumyLllecTsa:

1. HU3Kad AMHaMunyecCkasa BA3KOCTb MNOMOXET CHU3UTb Harpys3ky Ha npuBoL

HaCOCOB Npwu LNPKyNALnn;

BbICOKad TEnJi0eMKOCTb CHMXaeT pacxo BOAbl;

Maliad KOppo3noHHasA akTUBHOCTD;

HETOKCUYHOCTD,

2

noXapo — ¥ B3pbIBOGE30NaCHOCTb.

HepocTaTku:

BbICOKad TemMnepaTtypa KuneHnda npmeseneT K Manomy ncrnapeHuio,;

1. 3amep3aeT npu Temnepatype 0 rpagycoB. Mcnonb3yetca B cuctemax c

NONOXUTENbLHOW TEMMNepaTypoOn OXNaXKaeHus.

K OpraHM4yecknMmMm TenioxnagoHoOCUTEeNAM OTHOCATCA CNMNMPTOBbIE COEAUHEHUA —

rnukonun. Hanbonee n3BeCcTHble — 3TUMNEHITNKOMb, NPOMUEHTINKOSb.
MpeumyLiecTsa:
e TewmnepaTypa 3amep3aHus -50 °C;
e BHA3KOCTb HUXE, YEM Yy PaCCOSOB.

Tabnuua 4. CogepxaHme NpoNeneHrnmMkons B pacTBope.

CopepxaH 30 40 50
ne
nponeneHrnnkons
B % oT o6bema

60

Temnepaty -12,8 —20,8 —32,2
pa 3amep3aHus B
Llenbcumn

—52,0

B uuctom BuMae npoBouMpyeT Koppo3uo, Ho gobaBneHue

cneunanbHbIX

WNHIIMOUTOPOB CHWXAET PUCK paspyLUeHUs MaTepuanoB. XNagoHOCUTENb 3TUMEHTTIUKONb

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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TOKCMYEH, WCMONb3yeTCA TOMbKO TaM, FA4e ero yTeyka He HaBpeauT 4YernoBeKy U
OKpy>KatoLen cpeae.

XnagoHocuTenb NPONUEHIINKOMbL HanpoTnB 6e3BpeaeH M ero YacTo NPUMEHSIOT B
XONOAUIbHbIX YCTaHOBKAaX B MULLEBOWN NMPOMbILLIIEHHOCTMW.

OpraHudeckne XxnagoOHOCUTENM MMEKT BbICOKYKD LEHY, NpyM 3TOM MEHbLUED
KOPPO3UIHYI0 aKTUBHOCTb MO CPaBHEHWUIO C paccosiamum.

Pacconbl — BOAHblE pacTBOPbl HEOPraHW4YeCcKkUX U OpraHUYecKUX COeAMHEHUN
(NaCl,CaCl). OcHoBHble cBOWCTBa paccofia 3aBUCAT OT KOHUeHTpauuu. Hanpumep,
TemnepaTypbl 3amep3aHnsa. Yem Bbllle KOHLEHTpauus pacTBopa, TEM HUXe TemnepaTypa
3amep3aHuns. KpuTuyeckonm KOHUEHTpauuen gns pacteopa xnopuga kanbums — 29,9%,
npy Henm Temnepartypa 3amep3aHus -55 °C. KpuTuuyeckas KOHUEHTpauusi y pacTtBopa

xnopuaa HaTpus — 23%, npu Hen TemnepaTypa 3amep3anus -21,1 °C.

lMpenmyuiecTsa:
o HW3Kaa Temneparypa 3aMmep3aHuns;
o HW3Kasa yaenbHasa TennoeMKoCTb;
J HW3Kasa TennonpoBOAHOCTb.

Xnopua Kanbums BblOMpalOT cpean Opyrux pactBOpOB B KayecTBe paccona. Ero
HeJOCTaTOK B BbICOKOW KOPPO3MOHHOW akTMBHOCTW, B MNPUCYTCTBMM Kucnopoga. 3ITO
YUMTBLIBAOT B  OTKPbITbIX OXNaxgawwWmux cuctemax. YMeHbWUTb KOPPO3MOHHYHO
aKTUBHOCTb MOXHO [o00aBneHMemM B pacTBOp LENo4YM (KayCTMYeckon copbl), a Takke
ncnonb3oBaHMe naccuBaTopoB (ocdopHas kucnota). OnNa yMEHbLUEHUS TPEHUs WU
yBennyeHns NponsBoaMTENbHOCTM Hacoca JobaBNAT nonMakpunammg,.

Ycnosus aAnsg XxpaHeHUsi Conu:

1. Cyxoe nomeuleHue; ( Conb MOXET crnexmnsaTbCs)
2. Wcnonb3oBaHue cneumarnbHbIX Nannos;

MeTon pa3BeaeHus pacTBopa.

B 6ak 3anuBaeTcsa unctasi Boga, 3acbinaeTcsa conb M3 pacyeta 25 kr Ha 100 n, a
Takke Ha kaxagble 10 kr conu gobasnsetcsa 0,2 kr cogbl Ans NpodunakTukn obpasoBaHus
p>XaBuMHbl Ha Tpybax n petansx wucnaputend. Ytobbl conb pactBopsanacb B BoAe
WHTEHCMBHEE, MOXHO MOAOrpeTb paccosl napom, a NOTOM [aTb eMy OTCTOATbCA. MoxeT
obpa3oBaTbCs 0CaAoK, KOTOPbIA HE AOSMKEH NONacTb B UCNapUTErb.

Paccon 13 conu xnopucToro Kanbuns HYXXHO NPUroTOBAATb Crieaylowmnm obpasom.

Mepen 3arpyskon conb CaCl pa3buTb MONOTOM Ha Menkue Kycku (Mpy 3TOW onepauunm

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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paboyne O0MKHbI HageBaTb 3alUMTHbIE OYKM, pyKaBuubl U pabodvyio 00yBb); HanvB B
pacconbHbIin 6ak 4YMCTy0 BOAY, 3acbinaTb Tyda pasMesibMEeHHblE KYCKM XTOPUCTOro
Kanbuuss B COOTBETCTBMM C  TpeOylwencs  KOHUeHTpauuen paccona; angd
npegynpexneHna pXxasfieHUss UM pasbefaHusa  ConpukacalwwWmMxcd € paccosiom
MeTannnmyecknx vactenm Ha kaxable 10 kr xnopuctoro kanbuma gobasutb 0,05 kr egkoro
HaTpusA; pPacTBOP XOPOLWIO MepemMellaTb, YTOObl XSTIOPUCTbIM Kanbuui 6bls1 pacTBOPEH
NOMHOCTbIO.

KoHueHTpauuss paccona onpegensietcss apeomeTpom. ApeomeTp — npubop Ans
N3MepeHNsa MNMAOTHOCTU >KMAOKOCTEW, MpPuUHUMN paboTbl KOTOPOro OCHOBAH Ha 3aKOHe
Apxumega. [Npubopbl CywWecTBYOT pasHOro Tuna. 3ayacTyld 9TO eMKocTb 250mn B
KOTOPYIO MOrpyxaeTcss apeoMmeTp C LWKanown, apeomeTp TpebyeTca onyckaTb MfaBHO,
4yTO0OblI He pa3buTb. 3amep NPoOU3BOOUTCA MpU ONpeaeneHHon TemnepaTtype, KoTopas

00bI4HO yKka3aHa Ha npubope. Okono +20 rpagycos.

Copepxa- P, Copnepxa- P, Conepxa- P, Conepka- o,
HHe &oo.nu, xe/ud || Hue oc:oau, ke/md || HHE é/;o.rm, Ke/wd || Hue o}fum. Ke/ M3
XnopuctTuit HaTpHuit
0,1 1000 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 — —

XJnopHCTHA KaabuHui

0,1 1000 § 11,5 1100 21,9 1200 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
71 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. Tabnuua nnoTHOCTU CONEBOro pacTeopa.
HepocTtatkm pacconbHON CUCTEMBI:
1). bonbwass MeTannoéMKOCTb CUCTEMbI W, COOTBETCTBEHHO, BbICOKME
KanutanbHble U SKCMNyaTaunoHHbIE 3aTpaThl.

2). Kopposua TpybonpoBoaoB.
TemnepaTtypa paccona B GaTapesx OTnMYyaeTcss OT TemnepaTypbl KAMEHUSA X.a Ha

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



KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 37/67
OBOPYJOBAHUA

BosgywHass cuctema oxnaxaeHusi. Ewle ee penat Ha [ByXKaHanbHyH,
oOHOKaHanbHyto, 6e3kaHanbHyto. OxnaxaeHve npoucxoauTt 3a cyeT BOxn, koTopble B
CBOIO ovepedb MpoayBatoT yepe3 cebs Bo3ayx. BosgyxooxnaauTtenu pacnonaratoT BHe
Tptoma, NocneaHun B CBOK O4Yepedb HaMpaBnsloT OXNaXOEeHHbIA BO3aQyX B BO34yXOBOAbI

oxfaxgaeMblX NOMeLEHNN.

PucyHok 24. Npumep rpy30BOro NoMeLLEeHUs C BbIFOPOAKON.
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PucyHok 25. NpmepHoe pacnonoxeHne BbIrOPOAOoK B rPy30BOM NOMELLEHUN.

HoctonHcTBa: PaBHOMepHOe pacnpefernieHne BO3dyxa, YTO O3HavaeT HeT
nogmMopaxmBaHusa rpysa, 4to obecneumBaeT B CBOK oyepedb HopmarbHyto paboty XY.
lMpocToTa cucTembl.

HepocTaTku:

YBenuyeHHast MeTannoemMKoCTb, YTO BeAeT K 3aTpaTaM CBOOOAHOro MecTa.

Bbibop cnocoba oxnaxgeHusi CyaoBOro rpy3oBoro Tpioma

[laHHbIN BOMpPOC peluaeTcs Ha CTagun MNPOEKTUPOBAHUSA CyOO0BOW XOSNIOOUMbHOWN
YCTaHOBKMU.

OCHOBHbIMM UCXOOHBIMU OaHHbIMK NS Bblbopa cnocoba oxnaxageHus rpy3oBoro
TpOMa SBMSOTCA:

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 38/67
OBOPYJOBAHUA

1). HasHayeHue rpy3oBoro tpiomMa — T.e. ANA TPAHCMOPTUPOBKM KaKUX FPy30B OH
OyaeT npegHasHavyeH — Msica B TyllaxX, MOpOXeHHasi pbiba B ynakoBke, (PpyKTbl, OBOLLMN,
oXNaxgeHHas NpoayKumna n T.4.

2). TpebosaHua PMPC k cyqoBbIM XONOAUMBbHLIM YCTaHOBKaM.

3). CoBpemeHHble TpeboBaHWA K XfiagareHTam.

4). QkoHOMMYeckasa 3P PEeKTUBHOCTb.

Ocoboe BHMMaHWEe B HacTosillee BpeMsi YAENAT NPUMEHSEMbIM XflagareHTaMm.
MpumeHeHne amMmmuaka W YrnekucrnoTbl CBA3aHO C HOBbIMW 3anpeTtamu (PpeoHoB AN
3anpaBkM B HOBble XONogusbHble CUCTEMbl. B  KakoM-TO CMbIcne 3TO cxema C
NPOMEXYTOYHbIM XJTalOHOCUTENEM, B PO KOTOPOro BbICTYMNAaeT yrrekucrota. Ho no cytu
npoTeKarLMX NPOLECCOB 3TO HE TaK, T.K. YINEeKNCnoTa KUNUT B npubopax oxnaxaeHus.

Cenvac ungé€t Bo3BpaT K aMMMaKy Ha CydOBbIX XONOAWUIbHbIX YCTaHOBKaXx, T.K.
HOBble BMAbl PEOHOB, KOTOPbIE HE OTHECEHBI K MApPHUKOBbLIM ras3am (Tak HasbiBaemble F-
gases) crtanu obnagatb oOTpuUaTeNbHbIMXA CBOMCTBaMW, TakuMe KakK rOpHYecTb WU
B3pbIBOOMACHOCTb, @ TakKe UMEKT OOCTAaTOYHO BbICOKYHD CTOMMOCTb U HU3KUA YPOBEHb
AocTynHocTu. noc ko Bcemy npobrnema yTeyek y HUX Tak e CTOUT OCTPO, Kak U Y BCEX
oCTanbHbIX (PPEOHOB, NPUMEHSEMbIX B CYAOBbIX XOINOAWSbHbLIX yCTaHOBKax. B cBA3n ¢
BbILLEN3NOXEHHbIM Boree onTumarnbHbIM XxNagareHToM npeactaBnseTcs aMMuvak —
AOCTYNEH, AELUEBbIN, 9KONOMMYECKN YNCTBIN.

Tabnuua 5. [laHHble ans npaktuyeckon pabotbl 3.

BapuaHT | UcxoaHble AaHHbIe.

1 CyaHo TpaHcnopTHOro tmna. MimeeTtca OTNMYHBIN OOCTYN K BbIrOpoAKe Aaxe
npuv NOTHOM 3arpyske cygHa. XnagareHTt R22.

2 CyaHo TpaHcnopTHOro tuna. MimeeTtca OTNUYHBIA JOCTYN K BbIrOpOAKe Laxe
npv NONHON 3arpys3ke cygHa. XnagareHt R717.

3 CygoHo TpaHcnopTHoro Tuna. [py3oBoe MoOMelleHVe WMeeT MaHenbHoe
oxnaxpaeHue. XnagareHt R717.

4 CygoHo TpaHcnopTHoro Tuna. [py3oBoe MoOMelleHVe WMeeT MaHenbHoe
oxnaxpgeHue. XnagareHt R22.

5 PbibonoBHbIi Tpaynep. TpebyeTcs onpefenntb CUCTEMY OXNaxOeHust Ons
ABYX rpy30BbIX noMeweHnn. XnagareHt R717.

6 PbibonoBHbIi Tpaynep. TpebyeTca onpegenuTb CUCTEMY OXNaXAeHuUs Ons
OBYX rpy30BbiX noMeleHnn. XnagareHt R22.

7 PbibonoBHbIi Tpaynep. TpebyeTcs onpefoenntb CUCTEMY OXNaxOeHust Ons
CUCTEMbI KOHOMLMOHMPOBAHNA U BEHTUMALMM BO3AYyXa B XMUMbIX NOMELLEHUNAX.
XnapareHTt R22.

8 PbibonoBHbIi Tpaynep. TpebyeTtcsa onpegennTb CUCTEMY OXNaxaeHus Ons
CUCTEMbI KOHANLNOHUPOBAHUS N BEHTUNALUM BO34yXa B XUIbIX MOMELLEHUSIX.
XnapareHT R717.

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




KMPK BIrAP® ®I'60Y BO «KI'TY»
i i BEAEHWE NMPOLIECCOB MO MOHTAXY, MYCKOHANAJKE,
MO-15 02 06-1M.02.13 MPOrPAMMUPOBAHMIO U UCMBITAHNAM XONOAUIBEHOMO C. 39/67
OBOPYIOBAHMS
9 CyaHO TpaHcrnopTHOro Tuna. [py3oBoe MOMeLWEeHMe WMeeT naHenbHoe

oxnaxaeHuwe. Cygosnageney He NnaHUpyeT NepeBo3nTb NULLEBbLIE MPOAYKTHI.
XnapareHt R22.

10 CyoHo TpaHcnopTHoro Tuna. [py3oBoe nomelweHne wMeeT MaHeNbHoe
oxnaxaeHune. Cygosnageney He NnNaHUpyeT NepeBo3nTb NULLEBbLIE MPOAYKTHI.
XnapareHt R717.

11 CynoBas npoBu3MOHHas knagosas. XnagareHT R717. TemnepaTypa B kKamepe
-18°C.

12 CypmoBas npoBuM3WOHHas knagosas. XnagareHT R134a. Temnepatypa B

kamepe -18°C.

MpoaomkeHne Tabnuupbl 5.

13 CypoBas npoBM3NOHHas kKnagosasi. XnagareHT R134a. Temnepatypa B
kamepe 5°C.

14 CypoBas npoBM3MOHHasa Krnagosad. XnagareHt R717. Temnepatypa B kamepe
-5°C.

15 CygHo TpaHcnopTHoro Tuna. [py3oBoe nomeweHne WMeeT MaHeNbHoe
oxna)kaeHue. XnapgareHt R22.

16 CygHo TpaHcnopTHoro Tuna. [py3oBoe nomeweHne WMeeT MaHeNbHoe
oxnaxgeHue. CygoBnagernew He NnNaHUpyeT NepeBo3nTb NULLIEBbIE MPOAYKTI.
XnapareHTt R22.

17 CyaHo TpaHcnopTHOro tmna. Mimeetca OTNUYHBIA JOCTYN K BbIrOPOAKe Laxe
npv NOSHON 3arpys3ke cygHa. XnagareHt R22.

18 CygoHo TpaHcnopTHoro Tuna. [py3oBoe MOMelleHne WMeeT MaHenbHoe
oxnaxgeHue. CygoBnagerneL He NNaHUpyeT NepeBo3nTb NULLIEBLIE NPOAYKTHI.
XnapareHTt R717.

19 CyaHo TpaHcnopTHOro tuna. MiMeetca OTNUYHBIA JOCTYN K BbIrOPOAKe Laxe
npv NOIHOM 3arpyske cygHa. XnagareHTt R717.

20 CyoHo TpaHcnopTHoro Tuna. [py3oBoe MoMeweHne WMeeT MaHeNbHoe
oxnaxaeHue. XnagareHt R717.

21 PbibonoBHbIi Tpaynep. TpebyeTcs onpenennTtb CUCTEMY OXNaxgeHust Oonsi
OBYX rpy30BbiX noMeleHnn. XnagareHt R717.

22 CyoHo TpaHcnopTHoro Tuna. [py3oBoe MoMeweHne WMEET MaHeNbHoe
oxnaxpaeHue. XnagareHt R22.

23 PbibonoBHbIi Tpaynep. TpebyeTcs onpeaenntb CUCTEMY OXNaxgeHust onsi
CUCTEMbI KOHANLNOHUPOBAHUSA N BEHTUNALUM BO34yXa B XUMbIX NMOMELLEHUSIX.
XnapareHTt R717.

24 CynoBas npoBu3MOHHas knagosas. XnagareHT R717. TemnepaTypa B kamepe
-18°C.

25 CypooBas npoBu3MOHHas knagosasi. XnagareHT R134a. Temnepatypa B
kamepe -18°C.

26 CypooBas npoBu3MOHHas kKnagosasi. XnagareHT R134a. TemnepaTtypa B
kamepe 5°C.

27 CypnoBas npoBu3MOHHas knagoBas. XnagareHT R717. TemnepaTypa B kKamepe
-5°C.

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




MO-15 02 06-TNM.02.M3 BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 40/67
OBOPYJOBAHUA

Cop.ep)KaHMe n nopAaAaoK BbinoOJNTHEHUA paGOTbI:

1. N3yunTb TEOPETUYECKYIO YaCTb.
2. [MpaBunbHO onpefennTb CUCTEMY OXNaXKAeHUs! U3 3aaHHOro BapuaHTa.
3. BbibpaTb NnpaBuUIibHbIN XONO4OHOCUTESb, eCcnn TpebyeTcs.

CopepxxaHue oTyeTa:

- HammeHoBaHue npakTnyeckom paboThbl;
- Uenb paboTbi;

- BapuaHT 3agaHus;

- nOpﬂ,D,OK peweHna 3agadun no 3agaHHOMY BapUaHTy

MUcxoaHble maTtepuarnbl U AaHHble:
1. PasgaTouyHbii Mmatepuan;

2. MH,D,MBM,D,yaJ'IbHOG 3adaHune and npakTn4eckoro 3aHATUA;

Bonpocbl Ana camonpoBepKu:

1. Kakue cuctembl oxnaxaeHus boisatoT?

YUTo Takoe «BbIropoakay B rpy30BOM NoMeLeHne?
UTto Takoe Bbiropoaka BHE rpy30BOro noMeLleHns?

lMpeumyLLecTBa HenocpeaCcTBEHHOW CUCTEMBbI.

A A

Hepocratkm npemmyLLeCcTBEHHON CUCTEMBI.

MpakTnyeckoe 3aHsaTMe Ned. CocTtaBneHue U U3roToBrieHME CXeM y3NOB CyA0BOM

2.6.

XONnoAUNbHON YCTaHOBKM.
Lenb 3aHsmus:

- NOJYYMTb HaBbIKWU CO3AaHME Y3I0B B MPUHLUMNMATIbHBIX CXeMaXx;
Vcnonb3oeaHHble ucmoyHuku: [11].

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

@opmupyemble lu4HOCMHbIe pedyrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

TeopeTuyeckas 4YacTb.

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 41/67
OBOPYJOBAHUA

I'Ip|/| NMOCTPOEHUN o6opy,qosaH|/|;| XonoaurnbHbIX  MalUMUH, HYXHO Y4UTbIBATb
JIOTMYHOCTb pPacrnoJiIoXeHNA O60pyﬂ,OBaHl/IFI. He 0OonyCKaeTcA: NUHENHbBIN pecuBep BbllLe
KOHOEeHCaTopa, OTCYyTCTBMUE NMPOTUBOTOKA B TennoobMeHHOM O60pyﬂOBaHl/II/I, nT.M

OuepedHOCTb pacronoXeHus Tpy6onpoBOAOB HE UTPaeT HUKaKOW POriu.
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PucyHok 26. ®peoHOBbIN KOXYXOTPYOHbIM KOHAEHCATOP C HACOCOM 3aB0PTHON BOAbI.
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PucyHok 27. AMMMaYHbIN KOXYXOTPYDOHbIN KOHOEHCATOP C HACOCOM 3abOopTHOM

BOAbI.

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




KMPK BIrAP® ®I'60Y BO «KI'TY»
_ _ BEOEHWE MPOLIECCOB MO MOHTAXY, NMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 MPOrPAMMUNPOBAHNIO N NCTIbITAHUAM XONOOUITbHOIO C. 42/67
OBOPYOOBAHUA
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PucyHok 28. ®peoHOBbIN KOXYXOTPYOHbLIN ncnaputens.
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PucyHok 29. nacTnuH4aTbIin ucnapuTtesib.
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PucyHok 30. KoxyxoTpyOHbI ncnaputenb 6e3 cyxonapHuka.

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 43/67
OBOPYJOBAHUA

PucyHok 31. lNepeoxnaguTens (3koHoOMansep).

| Eri

PucyHok 32. PereHepaTnBHbIN TENNOOOMEHHUK.

PucyHok 33. PecnBep NMHENHbIN C OUINbTPOM OCYLLUTESNIEM U CMOTPOBbLIM CTEKIOM.

&

PuckHok 34. MoTOpHbIN KranaH.

X

PucyHok 35. 3anopHblin kKnanaH.

%o

PucyHok 36. Tepmoperynupyowmim BEHTUIb.

S

PucyHok 37. ObpaTHbIN KnanaH.

:

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




MO-15 02 06-TNM.02.M3 BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 44/67
OBOPYJOBAHUA

PucyHok 38. PerynupyroLmnmn BEHTUIMb.
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PucyHok 39. OTgenuntens Xugkoctn

107 i
v

X X i
K117

I
L e
T T

PucyHok 40. Komnpeccop nopLiHeBOM N MacrnooTAENUTb C NEPErOPOAKON.

CopepxaHue N NopsAAoOK BbINONTHEHUA paboThl:

1. TNepeyepTuTb B TETPaab 0OOPYOOBAHME U3 TEOPETUYECKOWN YacCTu.

2. Pacnucatb «umdpbl U BykBbl» Ha cxeme. Ecnn uudpbl OTCYTCTBYIOT, TO
nocTaBUTb NPOU3BOSIBHO, a@ 3aTeM pacnucaTb.

3. lMokasaTb UBETHbIMM KapaHdawamu WUCnofb3yemble LBeTa B [OaHHOM
obopyaoBaHun 1 npuneratowmx Tpyéonposoaax.

4. PacctaBuTb napameTpbl Ha Bcex TpybonpoBogax, a Takke BHYTpU

obopyaoBaHus.

CopepxxaHue oT4yeTta:
- HanmeHoBaHne npaktnyeckom paboThl;
- Uenb paboTbi;

- BapuaHT 3agaHug;

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




MO-15 02 06-MM.02.M3 BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 45/67
OBOPYJOBAHUA

UcxoaHble MaTepuanbl U AaHHbIe.

1. PaspgaTtoyHbli maTtepuan;

Bonpocbl Ansi camonpoBepKu:

1. Kakas ctopoHa gaBreHusi nocrie gaHHoro obopyaoBaHusa?

MNMpakTnyeckoe 3aHaTMe Ne5. CocTtaBneHue 1 U3rotoBrieHne cxemMbl CyA0OBOU

XONnoAnUbHON YCTaHOBKM.
Lenb 3aHsamus:

- NMONYy4YNTb HaBbIKK COCTaBliEHUA NMPUHUUNUAIIbHbIX CXeM CyOOBbIX XONOAWUITbHbIX

YCTaHOBOK;

2.6.

- Hay4YnTbCS NPaBUIbHO pa3mMellaTb 06opyaoBaHue.
Mcrnonb308aHHbIE UCMOYHUKU: KOHCIIEKM

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

@opmupyembie rnu4HoCcmHble pedyrnbmamel: JIP26, JIP28, J1IP29, JTIP30, JIP31.

CopgepxaHue U NOPAAOK BbINOSIHEHNE pPaboThl:

1. lMonyyuTb 3agaHue.

2. locTpouTb cxemy XONnoausibHOM MaLUMHbI Ha nncTe popmaTa A3 unmn A2.
HonyckaeTcsa ncnonb3oBaHne «MacluTabHbIX» NIUCTOB.

CopepxaHue oTyeTa:

3. [oToBas cxema xonoaunbHOM yctaHoBKK, ocbopmneHHas no NOCT.

4. 3awmTa XonoaurnbHOM CXEMbI.

UcxoaHble maTtepuanbl U AaHHbIe:

1. OOGpasubl CXeM Cy4OBbIX XONOAUITbHBIX MALLVH.

2. WNHamBmpayanbHOe 3agaHue ansi NPakTUYeCcKoro 3aHATUS;

Bonpocbl Ans camonpoBepKu:

1. Kak BbINOMHUTb OTTalKy ropsymm napom?

2. Kak oTknounTb OT CUCTEMBI Nepeoxnaxaatoiee obopygosaHune?

3. Kak BblBECTM M3 CXEMbI OO4MH U3 KOHAEHCATOPOB?

4

Kak oTknounTb oamH 13 notpebutenen?

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




MO-15 02 06-INMM.02.T13

KMPK BFAP® ®Ir'b0Y BO «KI'TY»

BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,

MPOrPAMMUNPOBAHNIO N NCTIbITAHUAM XONOOUITbHOIO C. 46/67
OBOPYIOBAHUSA

B 1 [2 [3 4 ][5 [6 [7 [8 [9 J10 [11 [12 [13 [14 |15
KM [1 |1 |- [2 |- |1 [- 11 2 |t |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 [- 71 J2 |1 1 |1 |1 [1 |1
ap (1 |1 |2 |1 |1 |1 |1 |1t |1 |1 |1 |2 |1 |1 |1
P |1 [t |1 |- |- |1 - 1 |- |- |- 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] 1 - - - T [ - - 1 |1
P |- [- [1v [- v |- [- - [v |- [- |- T1- 1- [-
BEM [- [- [t [- [t |- [1 |- [- |- 1- - |-
BOQr (1 |1 [t |1 [1r |1r [1v [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 npakTniyeckon padboTbl 5.

B Bosayxooxnaautenn. Macnoc6opHuK ycTaHaBNMBaeTCst BO BCEX BapuaHTax

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx

paboT.

lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx




KMPK BIrAP® ®I'BOY BO «KI'TY»
_ _ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 47/67
OBOPYJOBAHUA

MNMpakTnyeckoe 3aHaTMe Ne 6. BbinonHeHMe pa3melleHUsa XonoaunbLHoro

obopynoBaHusi Ha cyaHe.

Lenb pabomsbi:

-3aKpenneHne NosTly4YeHHbIX TEOPETUYECKMX 3HAHUN.

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

@opmupyembie rU4HOCMHbIe pedyribmamel: JIP26, JIP28, JIP29, JTIP30, JIP31.

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

U3mepumenbHbie npubopsi: JTuHelka, wmaHa2eHUUPKYIb.

Teopemuyeckasi Yyacmb.

Cnocobbl MOHTaXa pasnnyaloT: MOTOYHO - COBMELLEHHbIN UM MOTOYHO-COBMELLEHHbIN U
nocriegoBaTerbHbIN; KPYMHOBMOYHbIN; MOTOYHbIN.

MOTOYHO- COBMELLEHHbIN — SABNSieTCA Haubonee nporpeccuBHbIM U 3KOHOMUYHBLIM,
TpebyeT TwaTenbHON WHXEeHEepPHOW MOAroTOBKW. BbinonHeHnMe paboT npoucxoguT no CTPOro
3annaHnpoBaHHOMY rpaduky, COrfacoBaHHbIM CO BCEMM MOHTaXHbIMW OpraHu3aumMsMm wu
Opuragamu, a Takke C 3akaszymkaMmm 1 nocTasLunkamm ob6opyaoBaHuS.

'padumk 3aTpayeHHoro BpemeHun. Tobuw, = T1+T2+T3+T4+T5+T6.

HaHHbIn cnoco® MoHTaxa npedycMaTpuBaeT onpefenieHHy nocrnefoBaTenbHOCTb
MOHTaXHbIX paboT. CHa4ana coopyxatoT pyHOaAMEHTbI.

e Sman ‘ Pabouee spemn { Tnu)

ITodocomosxa
1 MOHMANCHOT
Gasel

Tpancnopmupos
2 | xa unozpysxa na
cyono

Mposepra
3 | roopourauuu
obopyoosanus

H3zomoeienue u
4 yemanoska
KOMAEHCHPY I
ux 36ensec

Kpennenue
obopydosanun
na pynoasienme

A 48

Konmpons

6 Kauecmea
MoHmarea Bpe.M}z MOHRMAHCA KOMILIEKCA 6
e

>l

Pucynok 42. I'paduk 3aTpadeHHOTO BPEMEHH.
®yHOaMeHT, CcTaHMHa — MeCTO YCTaHOBKM XomnoaunbHoro o6opyaoBaHus,
BbINOSIHSATCA 3abnaroBpeMeHHO [0 MOHTaxa. BbINOMHSATCA M3 Kpenkux MeTarmnos.

Ecnu CyoHO HaxoguTCA B paMKax CTpouTerbCTBa, TO (pyH,D,aMeHTbI n3rotTaBrMBaroT B

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



KMPK BIrAP® ®I'60Y BO «KI'TY»
_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 48/67
OBOPYJOBAHUA

uexax, OHu MoryTt ObITb yXKe pa3MeydeHbl nong AaHHoe o6opy,u,oaaH|/|e. Cerl'IJ'IFleTCFl Cc

MOMOLLbIO CBApPHbIX onepau,l/l|7| HanpdamMyr C Ha60pOM CyaHa.

—
Habop cyona

PucyHok 43. YctaHoBka hyHAaMeHTa.
KpynHob6mnoyHbIn cnocob. ObecneunmBaeT MWHUMAarbHblE CPOKM MOHTaxa 3a cyeT

nocTaBkvM 0bopyaoBaHUS KpynNHbIMU Briokamu(arperatamu).

. [ 1
, o ; . \ (DneKTpoABUTATETh

PucyHok 44. MNopwHeon arperat MAK-40-P3.

Mpeumywecta: OTCYyTCTBME MOHTaXHbIX M LUEHTPOBOYHbIX paboT. BbinonHaetca
MOHTaX HENoCpPeACTBEHHO Ha (PyHOAMEHT.

MOTOYHBLIM MM MNOTOYHO-Y3M0BOM. KOMMMEeKC opraHn3auMOHHbIX MPUEMOB MOHTaXxa,
OCHOBaHHbIX Ha rnybokoM nnaHMpPOBaHMM MOHTAXHOrO MPOM3BOACTBA, ObecneymBaroLLmii
BbICOKYID OPraHM30BaHHOCTb M TEXHONOMMYHOCTb MpoLecca, OTCYTCTBME MOTEPU BPEMEHM,
Tpyaa un pecypcoB. [JaHHbIn cnocob npegycmatpyBaeT cneynanusaumio 6purag npu MOHTaxe
obopynoBaHus. [Mpumep: Opuraga MOHTaxa KOMMNPECCOPOB [OSMKHA 3aHUMATbCA TOSbKO

AaHHoM paboTon, Npu yCrioBUK, 4TO KOMMNPECCOPOB HECKOSBKO.

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



KMPK BIrAP® ®I'BOY BO «KI'TY»
BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 49/67
OBOPYJOBAHUA

MO-15 02 06-INMM.02.T13

MpenmywiecTtBa: YBennyeHme CKOpOCTU M KavecTBa paboT, Tak Kak OQHUMU N TEMU XKe
onepauusiMM 3aHUMAKTCS OLHM CheuuanucTbl. YMeHblueHue TpyaoemkoctTn Ha 17%.
YBenuyeHne 3apaboTHoun nnatbl Ha 14%.

Ecnn MoHTax ocyuwiecTBnsieTcss B nNpouecce MOAEpPHM3auMM UM peMOHTa cygHa, TO
BO3MOXHbI BbIMOMHEHNSA TEXHUYECKUX OTBEPCTUN (paspesaHue 6opToB, nanyd, nepebopok).

lMopsidok ebinosiHeHUs1 pabomni:
1. MNoBTOPUTL NPOMAEHHbLIN NEKUNOHHBLIN MaTepuarn.

2. N3yunTb TeopeTnYeCcKyto YacTb K paboTe.

MpakTu4yeckoe 3aHaTMEe Ne7. BbinonHeHue paboT No NOAroToBKe 3J5IEMEHTOB CUCTEM
CYAOBOW XONOAUNBbHON YCTAaHOBKU K MOHTaXy.
Lenb pabomsi:
-3aKpensieHne nonyyYeHHbIX TEOPETUYECKNX 3HAHUM.
@opmupyembie obwue u rpogeccuoHanbHble komnemeryuu: K 2.1, K 2.2, TIK
2.6.
@opmupyembie rnu4HoCcmMHbIe pedyrnbmamel: JIP26, JIP28, JIP29, JTIP30, JIP31.
Ucnonb3zoeaHHble ucmoyHuku: (1], [5], [11] [17].
Teopemuyeckasi Yacmb.
MoHTax arperaTa BbINOMIHAETCA Ha CcyaoBOW oyHOaMeHT. KOHCTPYKUMS BbINOSTHAETCSH
B Buae pebep XeCTKOCTU, KOTOpble KpPenko CBs3aHHbl ¢ Habopom cygHa. dyHOaMeHT ans
arperara BblOuMpatoT UCXOAs U3 KECTKOCTU, NPOYHOCTU, OTCYTCTBUS BUBpaLmMi yCTaHOBIEHHOIO
Ha Hero arperata, a Takke WUCKoYeHnsa aedopmaunn. PyHOAMEHTbI U3roTaBNUBaOT U3
pacyeTa [OMyCKOB AN arperata, KoTopble AaeT W3roToBUTENb AaHHOro 0bopyaoBaHMs.
BaxxHo, 4TOObI Harpy3ka obopyaoBaHus Obina ykasaHa ¢ MacCcol mMacra komrnpeccopa. Takke
dyHOaMeHT gormkeH obecnevmBatb  MOMHYK  HEMOABWMXKHOCTb  0BOpydoBaHUs  npu

aKcnnyaTtaumu cyaHa.

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



KMPK BIrAP® ®I'BOY BO «KI'TY»
_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 50/67
OBOPYJOBAHUA

Komnpeccop 0

Inexmpoosuzamens

Dynoamenm

S e

abop cyona

PucyHok 45. YcTaHoBKa KoMnpeccopa OTKPbITOro Tuna.
MoHTa KoMnpeccopa OCyLLEeCTBNAETCA BOOb NPOAONbHOM OCU CyAHA ANS YNyylleHus
paboTbl U MpeaoTBpalleHUs Bbixoda M3 CTPOSA MPWU Kadke. ATO MPUOPUTETHOE NPaBuUMo B
MOHTaxe. HanpaBneHne BanoB K KOpPMe WNM HOCY He WMeeT 3HadeHue, rnaBHOe

oTTankmBaTbCA OT OCU CyaHa.

HOC

Kommpeccop

JEKTPOABITATED

KOPMA

PucyHok 46. Nprmep pacnosnioXeHns KOMNPeCccop C anekTpoasuraTenem.

Ecnn komnpeccop uMeeT peMeHHoW Tun npuBoda, TO ero dyHOameHT Oyaer
pacnonaraTbCa nomnepek Oocu cygHa, HO Mpu 3TOM KOMMpPeccop W anekTpoasuratens 6yger

crnegoBaTtb aBHbIM MpaBuiiaMm MOHTaxXxa.

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



KMPK BIrAP® ®I'60Y BO «KI'TY»
_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 51/67
OBOPYJOBAHUA

HOC

Pevenn

i_c

Konmpeccap

SaexTpoBITaTeTs

KOPMA

PucyHok 47. Komnpeccop ¢ peMeHHbIM NPUBOAOM.

NcnonHeHna ¢yHOAMEHTHOW CTaHUHblI pasHble. MoxeT ObiTb Hanuume HeCKOSIbKUX
KOMNpeccopoB Ha ogHOM dyHOameHTe. Ha aToM m3o0paxeHun ycTaHoBKa, paboTtarowasa Ha
NSMTOYHO-MOPO3USIbHBIA  KOMMAEKC. Y KOMMPECCOpOB OTCYTCTBYET MacrooTaenutens u
MacnocbopHuK. OH BbIHECEH 3a KOHCTPYKUMIO (pyHOAMEHTa M aBnseTcd obwum ansa Tpex
BUHTOBbIX KOMMPECCOPOB, TakkKe TYT [OOBOSIbHO YOOOHO pacnonoXeH HarHetaTenbHbIn

TpybonpoBoa, SBNSALNIACS 0bLLen HarHeTaTeNbHON MarucTparnbo.

PucyHok 48. Tpu BKM Ha o6Liei cTaHuHe.

MecTto nopg arperat BblbupaeTcs Tak, YTobbl ob6cnyxmnBatowmnm nepcoHan mor 6e3

3aTpygHEHUA  OCYLLEeCTBNATbL  PEMOHT  unm  obcnyxuBaHune. [lepeg  ycTaHOBKOW

o6opyaoBaHMs K MECTY arperaTta AOMKHbl ObiTb NPOBEAEHbI BCE KOMMYHUKaLM.

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



KMPK BIrAP® ®I'60Y BO «KI'TY»
_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 52/67
OBOPYJOBAHUA

PucyHok 49. Npumep JOCTYyNnHOro mecta Aans o6cnyXnsaHus.

Mepen MOHTaxoM oGopyaoBaHUsi MpoBepsitoT dyHAameHT. MNpoBepsloT Ha OTCyTCTBUE
HEPOBHOCTEl CaMOM KOHCTPYKLUMM W ee Y3noB, a Takke KayecTBO cBapku. PyHoameHT
npoBepsieTCcs NpU MOMOLLM NIMHEWKM M YPOBHS. Takke CBEpSIOT pa3MeTKy C AOKyMeHTauuen,

ecnu oHa 6bina BbINOIHEHA HA 3aBOAeE.

Memku ons ceéeprenusn Memku 0ns ceéeprenusn
* omeepcmuit noo . omeepcmuit noo
Komnpeccop 21K mpnds uzamens

PucyHok 50. 3aBoackasi pasameTka pyHaamMeHTa.

IMopsiOok ebinosiHeHUs1 pabombi:
1. Nepenncatb Lesb U TEMY 3aHATUA.
2. [MoBTOPUTL NPONLEHHbIN NEKLUNOHHbBIN MaTepuarn.

3. Y3HaTb OCHOBHble MOMEHTbI BbibOpa MecTa nog obopyaoBaHue.

MNMpakTuyeckoe 3aHaTME Ne8. MoHTaX XxonoAunbHbIX KOMIPECCOpPOB.
Lenb pabomnbi:

- N3Y4YNTb NocneaoBaTesyibHOCTb MOHTaXa XoJioguIibHbIX KOMMPECCOpPOB.

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx



KMPK BIrAP® ®I'60Y BO «KI'TY»
_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-1M.02.13 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 53/67
OBOPYJOBAHUA

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

@opmupyembie ru4HOCMHbIe pedyribmamel: JIP26, JIP28, J1IP29, JTIP30, JIP31.

Ucnonb3oeaHHblie ucmoyHuku: [1], [5], [11] [17].

Teopemu4eckasi Yacmeb.

MOHTaX NOPLUHEBbLIX KOMMPECCOPOB OTNMYaETCA OT TUNa UX repMEeTUYHOCTU.

fepmeTnYHbIE KOMNpeccopa, TPEDBYOT MeHbLLE BCErO MOHTaXHbIX paboT

Mepea  yCTaHOBKOWM  KOMMPECCOPOB  MpeaBapuTENnbHO  MNPUHATBIM  yHOAMEHT
nogrotaenmeatoT. [pn noctpoeHne cygHa, obopygoBaHne Morno ObiTb pa3amevyeHo ¢ 3aBoaa,
a Ha dbyHOameHTe caenaHbl OTMETKNU. Micxoasa M3 3TUX AaHHbIX OTCBepriMBaeTcs pyHOAMEHT,
€Cnun OH He ObIn oTcBepneH B cbopoyHoM Lexy. Ecnu xe naet nepeobopynoBaHune cyaHa, To
CBEpPNUTb PyHOAMEHT crnegyeT no MecTy, Tak 4OCTUraeTCsa BbiCOKas TOYHOCTb.

[anee TpaHcnopTUpOBKa, Norpyska, MoHTax. [1o npuxogy komMmnpeccopa unuv arperaTa
Ha cygHo, o00s3aTenbHO HY)XHO €ero OCMOTPeTb, a TakkKe MNpPOBEPUTb TEXHUYECKYHO
OOKYMEHTaUMI0 W HanuuMe BCeX BHELWHWX 3nemMeHToB. Bce oTBepctus ans OBUKEHUS
XOSIOAUNBHOMO areHTa 3akpbiTbl U CHAMAKTCS TOMbKO NPU NOAKMYEeHMM K Tpybonposoaam.
Komnpeccopa un gpyroe Tsxenoe obopygoBaHue UMeET rpy3oByto neTnto. En nonbayotcs yxe

HenocpeaCTBEHHO Npu cbopke Ha byHAaMEHT.

X

PucyHok 51. BKM ¢ rpysosoun netnen.
Ecnu netnsa oTcyTCcTBYET, TO KOMNPECCOpP 3acTpannBaeTca 3a TBepable 3MeMeHThI
N ctaBuTCcs Ha dyHaameHT. BaxHO 3acTponuTb Tak, 4yTtobbl nNnoToM 6e€3 3aTpyaHeHui
yaanuTb ctpona. CTporo 3anpeLiaeTcs pacnakoBbiBaTb 3aBOACKYH YNAKOBKY 4O npuxona
obopyaoBaHus Ha cygHo! NMpn Takon onepaumm HeoBXo4MMO NOArOTOBUTb MOABEMHbLIN

MHCTPYMEHT. CambiM HeobGxoaANMbIM CTaHYT. AOMKpaThbl, TaJl1, MeTaryind4eCkmne pbidarn.

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



KMPK BIFAP® ®Ir'b0Y BO «KI'MY»

_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 54/67
OBOPYJOBAHUA

Vnparnaromas
1M
TATH

DynmaMent

T

PucyHok 52. OgnH n3 meTogoB yCTaHOBKM KOMNPECCOPOB.
/ Y N y .

I ) |

PucyHok 53. ®oTorpadcua tanm.

O6opynoBaHme B NogBeLLEHHOM COCTOsiHUE HebesonacHo. CrnegoBaTenbHO, CTPOro
cobnogaloTes Bce npaBuia TEXHUKN 6e3onacHoCcTM no paboTe ¢ TakenaXom.

lMocne ycTaHOBKM Ha (hyHAAMEHT KOMMpeccopa, 3aBoaAaTcs PyHAaMeHTHble BONThI,
HaXXUBNATCS, HO He 3aTarmBatoTcsa. bonTbl crnegyeT 3aBOANTbL CO CTOPOHbI Nanybbl, Tak
AOCTUraeTcs MaKkCcuMarnbHas HaOexXHOCTb W HyXXHOe KOonuyectso BWUTKOB 6onTa.
[OpM30OHTanNbHOCTbL YCTAHOBKW KOMMpeccopa MpOBEPSOT YPOBHEM, OTKIOHEHWE He

AormkHO npeBbiwaTtb 0.3 Mm Ha 1M o6opyaoBaHus.

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




KMPK BIFAP® ®Ir'b0Y BO «KI'MY»

_ ~ BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 55/67
OBOPYJOBAHUA

BOIT

LUTHDT

PucyHok 54. MNpumep coeanHeHus.

Ecnn cyaHo Ha ctagum npoekTMpOBaHus, TO eCTb JOKYMeHTauus obosHavaruas
nopsgok OencTBui. B Takux cnyyasx arperaT MoxeT yxe ObITb cobpaH Ha 3aBoge, a
Takke MMeeT JOKYMEHTauMlo Mo TeCTUPOBAHMIO U UCMbITaHUIO. 3aBOAOM MpeayCMOTPEH
ero pasbop, a cam dyHaameHT umeeT WTUPTbl. OHM UrpardT pofib  yBENUYEHUS
HaAEeXHOCTM COOpKM.

Kaxxgomy komnpeccopy HeobxoaMmo LeHTpoBaTb NPWMBOL, Basn 3akpensieHHOro
obopygoBaHus npuHMMaeTca 3a 6asy. [lepen ycTaHOBKOW anekTpoasuraTens, npu
MOHTaXe HOBOro arperata, HeobxooMMO OCMOTPEeTb ero Ha OTCyTCTBME [AedeKToB, a
Takke ybpaTb 3aBOACKYHD CMasKy, KoTopas NpUMeHsieTcs Ons Nydlwen KoHcepBsauumu
obopyaoBaHus.

[na ueHTPOBKM NpuBoda MPUMEHSIOT KWHbA, Takke Ha yHOaMeHTe 3a4vacTyio
BBapMBalOT OTKMMHbIE MMaHKW, KOTOpPble MOMOratT LEeHTpoBaTb C MOMOLLbD OOMTOB,

nayLwmx no pe3bbe BHyTpM OTBEPCTMS MNAHOK.

Tana
ITERMPOAGUSaIMEn

OmarcumHow
Fonm

Ywnopuas o~
racaHid

dnmdamennm

PucyHok 55. OTxum ¢ nomoLubto 60nToB.

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

Y Kkomnpeccopa M 3neKTpoABUraTensl CXOoXue NpoLecChbl MOHTaxa, OBUraTento
Takke HeobXoAWMbl OTXKUMHbIE MfaHkM Ha dyHaameHTe. C MOMOLLbIO Liyrna BbIMEPSIOT
3a30p Mexagy nano u dyHoameHToM. OTW 3amMepbl NPOM3BOAST Ans TOro, 4YToObl
N3roTOBUTb HEOOXOAMMble KNUHbSA. Takne KivMHbA Ha3blBalOT  KOMMEHCUPYOLLMMU
3BEHbsIMU. 3BEHbS MPUMEHSIIOT Afs BblpaBHMBaHUS 3a3opa, Tak kKak OGonbluyto
MOBEPXHOCTb TPYAHO NoforHaTtb TOYHO Ans obopygoBaHus. Takke NPUMEHSIIOT MX ANs
LEHTPOBKM BanoB. 3a30p MNPOBEPSIOT B 4YeTblpex Toukax ogHou onopbl. Mocne Bcex
3aMepoB W3roTaBnMBaloT KNUHbA C npunyckom 0.1 mm. [onyckaetcss cBucaHue c
dyHAamMeHTa nanbl ycTaHaBnMBaemMoro o6opyaoBaHusi, Ho He 6oree 5 mm. Mpu aTom Lwyn

0.05MM He pormkeH npoxoanTb Mexay (*)yH,D,aMeHTOM, KITMHbSIMK, Nanou KoOMnpeccopa.

Hana

CralbHOie KIHHOA

drvndarenm

PucyHok 56. Npnmep yCTaHOBKM aneKkTpoaBuraTens.

TOYHOCTb LIEHTPOBKM 0B6OpPYaOBaHUSA 3aBMCUT OT Tuna npmBoga. [onyckn B LEHTPOBKU
Bana 3aBWUCAT OT Tuna npueoga. KeCcTkuin Tun unm HenocpeacTBEHHbIN, Banbl COEQUHSAIOTCS C
nomowbio 6onToB. HyxgaeTcs B camMOWM TOYHOM LIEHTPOBKE, HO WMEET 3HauvuTenbHble
npenmMyulectsa B akcnnyataumm. Camas rnaBHas 0COGEHHOCTb 3TOro NpuBoLa B TOM, YTO npu
TOYHOM LEHTPOBKE MOALUMIMHMKM KOMMpeccopa M ABuratens nogaarTcs camMbiM  Manbiv
Harpy3kam, 4TO CKa3blBaeTCHA Ha AONroBeYHOCTN getanen obopyaoBaHus. B npouecce paboThbl

TaKoro Tmna nponcxogdaT MMHMUMMaribHble NOTEPU CUIlbl, B OTITMYUK OT OPYINX TUNOB NpunBoaa.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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PucyHok 57. CoeanHeHne BarioB C MOMOLLLIO KECTKON MY ThI.

OnacTUYHbIN NPUBOL, BbIMOMHAETCA B BUAE MSAMKOM MydTbl, M3rotTaBnnMBaemMon Wu3s
cneumanbHomn pe3nHbl. OCO6EHHOCTb Takoro TMna B TOM, YTO NOALIMMHUKA HE UMEIOT Harpy3Kku
B paguanbHOM HamnpaBneHun, a Takke MOXHO Habniogatb 3a CocTosiHMeM MydpThl npu

OCTaHOBKE KoMMpeccopa.

PucyHok 58. doTorpaduma anactmyHon mydTbl.

PemeHHON NpuBo4 MCNOMb3yeTCs Ha KOMMpeccopax HU3KOW MOLLHOCTW, ero NpocToTa u
3aMeHa B Crnydae HeucrnpaBHOCTU SABMNAOTCA ero rmaBHOM 0cOBeHHOCTbI0. HepgoctaTkm nmeet
caM peMeHb: MaTtepuan MMeeT CBOWCTBO K PACTSXKEHUIO 1 0OpbIBY, TaKKe NpoucxoauT noteps

MOLUHOCTU Npu nepepnade CUsbl.

HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
lposepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsawemycs 8 1C: Konnedx
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PucyHok 59. ®oTorpadumsa npusoga ¢ peMHeEM.

HecoocHOCTb BasfioB NpPUBOAMT K U3HOCY U paspyLUEHUIO MOALUMMIHUKOB, 31aCTUYHOrO
npueoga, a Takke K nosiBreHuo Bubpauui. TOYHOCTb B LIEHTPOBKE Bana Komnpeccopa u
apuraTenst 9BNAeTCs CaMOM OTBETCTBEHHOM 4acTbld NpuM  MOHTaxe. Ha noplHeBbIX
KoMnpeccopax nroxasi LEeHTpoBKa NPUBOAMUT K pa3HOMY BMAY M3HOCY U paspyLUEeHUN WaTyHHO-
NopLUHEBOW rpynnbl: 06pbIBY LATYHHbIX BONTOB, U3HOCY BKNadblwen, paspyLUEHNIO CbEMHbIX

roONIoBOK LWWaTyHa, a TakKe npunsoaunT K ,u,ecbopmaumm KoJieH4aToro Bana.

PucyHok 60. ®oTorpadumsa paspyLLUeHHON BEPXHEN rONOBKU LWATYHa.

LleHTpoBKa camblil OTBETCTBEHHbLIMN MOMEHT B MOHTaXe KOMnpeccopa, Npu pemMoHTe
KOMMpeccopa Wunu anekTpoaBuratens, Takke pacuennseTca npueBod, YTO B AanbHenwem
06a3yeT nepcoHarn OTUEHTPOBATb €ro.

IMopsiOok ebinosiHeHUs1 pabomui:

1. MoBTOPUTL NPONAEHHBLIN NEKLUMOHHbBIA MaTepuan.
2. OnpeaenuTb NpaBUbHbIN NOPALOK MOHTaXa.
3. Onpenenntb BO3MOXHbIE NOCNEACTBUSA HEMNPABUITbHOTO MOHTaxa.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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CodepxxaHue om4yema:

1. Mepenucatb Lenb 1 TEMY 3aHATUS.
2. [MocTpounTb KpaTKUIM NriaH MOHTaxa.
3. 3awuTa npakTmyeckon paboTol.

MpakTuyeckoe 3aHATME Ne 9. MoHTaX TennooObMeHHbIX annapaToB.

Lenb pabomsi:

- MONYYUTb 3HAHUS O NPaBUIBHOM MOHTaXe TennoodmMeHHoro o6opyaoBaHus.

@opmupyembie obwue u rpogeccuoHanbHele komnemeHyuu: MK 2.1, MK 2.2, TIK
2.6.

@opmupyemsbie rnu4HOCmMHbIe pedyrnbmamel: JIP26, JIP28, JIP29, JTIP30, JIP31.

Ucnonb3zoeaHHblIe ucmo4Huku: [1], [5], [11].

Teopemuyeckasi Yyacmb.

MoHTax Macnooxnagutens He ABNAeTCs CNoXHbIM, 0CobbIx TpeboBaHMn HE MeET.
Kpenutca OH 3ayacTyio K (pyHOAAMEHTYy Ha nNpuBapeHHble K OXNaguTento KpenneHus.
BaxHo cobniogaTb NpoTMBOTOK cped. [1py HapylieHun npoTMBOTOKa Cped MOHM3UTbCA
KoabdmumMeHT TennooTaaun, n npuaetcs 6onblie nogasaTb BOAbl B oxnaguTenb, YTO
CKaXeTCsl Ha OKOHOMWYHOCTM. JTO MpPaBuMO OTHOCUTCA KO BCEM TennoobMeHHbIM
annapatam. Takxke BCTpevaeTcs n obpatHoe KpenneHue. Ha macnooxnagutenb CTaBATCS
CkOBbl, KOTOpble OBTArMBaKTCA C ABYX CTOPOH 6GonTtamMu M ramkamum u urparoT posib
XKECTKMX XOMYTOB, MOA CKOObl noaknagbiBatoT pesvHy. Ha cneuuanbHbiA KPOHLUTENH
npuBapuBaeTcsl YacTb XOMyTa, obpalleHHasn K doyHOameHTy. CaM KPOHLUTENH KpenuTcsa
Unu xe npmBapmBaeTcs K pyHaameHTy. C Tako KOHCTPYKUMEN AOCTUraeTcs ferkocTb B
3aMeHe mMacrnooxnaguTtens, YTo NPUOPUTETHO ANs CyaoB, paboTalowmx npu Temneparype
3abopTHOM BOAbI Bbile 25 rpagycos.

MacnooxnaguTtenb nogBepraeTcsi UCMNbITAHWEM MOA BbICOKMM AaBlEHMEM, nepepn
ycTtaHoBkoW. [lpoBepka NpoXoguT B  KOMMMEKCE  UCMbITaHWA  TENNIOOOMEHHOro
obopyaoBaHus, UCNbITaHUsA rmapaBnuyeckue n nHesmatundeckue. (MogpobHoe onucaHme B

MoHTaxe K[.)

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi e 1C: Konnedx
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PucyHok 61. MNpumep KpenexHbix CKob Macrnooxnagutens.

MoHTaXX KOHAEeHCaTopPOoB.

KoHaeHcaTopbl MOCTynawT Ha CyaHO B CcOOpaHHOM BuAe 3a WCKIOYEHUEM
ncnaputenbHbiX W opacutenbHbiX. KoXyxoTpyOHble KOHOEeHCaTopbl MOHTUPYHOTCS B
ped.MalMHHOM OTAENEHUN, HO CHavana NPOBEPSAETCS KOMMMEKTHOCTb U MNPOBOAUTCS
pesuaus. o npuxody Ha CyAHO KOHAEHcaTop credyeT pas3obpaTb M OCMOTPETb €ero
TpybHOE NPOCTPaHCTBO Ha OTCyTCTBME AedekToB. Cneaylowmm atanomMm CTOMT NPOBECTU
ucnblTaums nog AasneHuem. McnbitaHna 6biBaloT rmgpasniMyeckme M nNHeBMaTUyeckune
(Tak Kak B KOXyXOTpyOHOM KOHAEeHcaTope ABa KOHTypa). [mapaBriMyeckoe WcnbiTaHue
TpyBHOro NpocTpaHCcTBa NPoBOAAT B TedeHun 15 muH nog aasneHvem 6 Bar. Cobupatot
obpaTHO KpblWwkM M rnywaT Bbixoq Boabl 13 K[. lNMocne yero nogknioyarT BoAy Yepes
apPMMPOBAHHbIN LLUIAHT 1 HaMNOJSTHSAKT €ro C BblAEPXKKOM AaBneHus. Ecnn Ha maHoMeTpe 3a
3TO BpPeEMsi HE ONYCTUTCA AaBfEHME, TO UCMbITAHWE CYMTAOT NPONLEHHbIM.

MHeBMaTMYeckoe WUCMbITaHME MNPOBOAAT C LUENb MNPOBEPKM  MEXTPYOHOro
NPOCTpaHCTBa, B Hero nogaeTtcd BO3ayx BoAd pdasrieHnem 18 Bar, nocne 4vero genaetca
3aMep [OaBrEHMs, a TaKKe MNPU CHATbIX KpbiKaxX NPOM3BOAAT OOMbIMBaHME TPYOHbIX

Tapenok.
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Buo mopuesoit yacmu Konoencamopa 6e3 Kpsiiku

PucyHok 62. Bug TopueBoun YacTn KoHAeHcaTopa.
HokymeHm ynipaensiemcs ripogpammHbimu cpedcmeamu 1C: Konnedx
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KoHgeHcaTopbl, NOCTynMBLUME OMSIOMOMPOBAHHBIMA W 3aAMNOfIHEHHbIE MHEPTHbIM
rasom, UCnbITaHUIO He noasepratoTcs!

OObI4HO 3TU UCNbITAHUS NPOBOAAT B KOMMMEKCe C APYrMM Tenio0OMEeHHbIM
obopyaoBaHMeM, KOTOpPOe NOABEPraeTCsl UCMbITaHUIO.

Mepen ycTaHOBKOW KOHAEHcCaTopa NPOBEPSIOT €ro0 TEXHUYECKYID AOKYMEHTALMIO O
NPOX0XOEHUN UCTbITAHUN.

Mocne ycTtaHOBKM ero Ha oyHAaMEHT HEeOOXOAMMO CHATb TOPLEBbIE KPbILWKMA U
OCMOTpPETb TPYOKM Ha Hanuume 3arpsisHeHun. [pu HeobXOAMMOCTU YUCTAT TPYOHYHO
NnonocTb, ANA 3TOro0 NPUMEHST MeTannuyeckne epwun. [pu  CHATBLIX  KpbILKax
HeobX0AMMO YCTaHOBUTb MPOTEKTOPHYHK 3awmnTty. [pomekmopHas 3awuma - ecmasku
unu memarnnu4yeckue YunuHopbl, 8bINOSIHEHHbIE U3 altoMUHUS, MagHusi, UuHka. Kpensimcesi
8 KpbllKax KoHOeHcamopa unu 8 mpybHou pewemke, a makxe 8 mpybornpogodax. W3
Kakoro martepuana peluaeT 06CNyXMBalLWMA N SKCNNyaTaUWOHHbIA NepcoHarn, caMbii
9KOHOMWYHbIN CYMTAETCHA artOMUHWUIA, HO B KOHAEHCATOpax Yalle BCero ycTaHaBnuMBalOT
LMHKOBbIE.

Takke cnepyet obpaboTaTb KpbIWKWM M npunerawwme K HUM TpybonpoBoabl.
Ob6pabatbiBaeTcst METOLOM HAaHECEHMUST ANMOKCUAHOrO MOKPbLITUSA CHOEM OT NATU A0 LIECTU
MUNIMMETPOB BHYTPU Npunerarowmx Tpyd m KpbILEK, a Takke noBepx TPYOHON peLueTku.
3TN MeToabl MOMOrYT 3aMenvTb paspyLleHMe U Koppo3uto. (Kpbllka M npuneratoLimne

TpybonpoBoabl AOSMKHbI NoABepraTbCca 06paboTkm)

PucyHok 63. doTorpadumsa obpaboTaHHbIX Nnpunerarowmx TpybonpoBoaos.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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KOH,EI,eHcaTOp MMeeT [OB€E KPbILLKWA. erI'IFIT MX C nNomowbo 6onTtoB U raek. Ecnn
KOHOEeHCaTop YCTaHOBJIEH Ha 6onbLUKMX yCTaHOBKaxX, TO 3apaHee Heobxoaumo
noarotoBuUTb UErnHyrw Tallb. Ecnu KOHOeHCcaTop Heobxoaumo 6yD,€T BCKPbITb nNpwn
O6CJ'Iy)KI/IBaHMVI, TO CHayana Heobxoaumo pa3o6paTb, a nHorga m y6paTb NnoAaKro4YeHHbIe
pr60|'|pOBO)J,bI. KOHﬂeHcaTOpbl Heobxoanmo PacnonoXunTb Tak, 4YTOObI B O6CJ'Iy)KI/IBaHI/II/I n

peMoHTe 6bI151 cBOBOAHBLIN AOCTYM K UX KPbILLKaM.

PucyHok 64. doTorpagumsa KoHOEeHCaTOPOB U NIMHENHbBIX PECUBEPOB.

KoHaoeHcaTop ygobHen Bcero pacnonaratb Hag NMHErHbIM pecuBepoMm. B aTtom
cnyyae OOCTUraeTcs NpoCToTa KOHCTPYKUMM U €€ KOMMAKTHOCTb. [1nsi Takon KOHCTPYKLMK

Ha[ pecuBepamMmn yCtaHaBJiMBaeTCAd OONOJTHUTENTbHAA CTaHMHA.

KoHaeHcaTop, Kak M KOMMApeccop, HyXaaeTcs B KOMMEHCUPYLWMNX 3BeHbsX. [Ons
3TOro0 NPUMEHSIOT CTanbHble NpPoknagaku. Takke TyT ecTb onpeaeneHHoe TpeboBaHue:
wyn 0.5 MM He JOSKEH NPOXoauTb Mexay MoBepxHOCTAMU. KomneHcupytowme 3BeHbs

obpabaTbiBaloTCs CMOMON, Anst obecneyeHuns 3awmnTbl OT KOPPO3IUMN.

Jlana
KoHOeHcanopa

Cmanvhvle
nooKRIadKu

Dynoavenm

PucyHok 65. NpuMepHbIn Kpenex koHgecartopa.

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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MeTopq KpernjieHna KoHgeHcaTopoB AOBOJIbHO I'IpOCTOI7I. |/|CI'IOJ'Ib3leTCFI KpenexHble

6onTbl, Wanbsl, rankn. TpeboBaHUA K BbIXOAALMM BUTKaM BoriTa OTCYTCTBYHOT.

PucyHok 66. ®oTorpaduma kpenexa KoHgeHcaTopa.
KoxxyxoTpyOHbIN ucnaputens.
K doyHOoameHTy ucnaputenemn HeT BbICOKUX TpeboBaHWii. [TaBHOEe — ero poBHOCTb,
KoTopasi MpoBepseTCd YpPOBHEM. Takke MOHTaX [JaHHOoro obopyaoBaHUs He
npencTaBnseTcsa CroXHbIM, OCHOBHOE BpeMs 3aluMeT TpaHCMopTUpPOBKa [0 MecTa

YCTaHOBKMW.

Ypoeens

@yndasennt

PucyHok 67. poBepka oyHOaMEHTa C MOMOLLbK YPOBHA.

Mexagy wcnaputenem u QyHOAMEHTOM YCTaHaBnuBalT AepeBsiHHble Opycku,
4yTobbl annapaTt He oThaBan Tenno yHAameHTy. [lepeBo He AO0MKHO ObiTb BRAXHbLIM.
Mepepn ycTtaHoBKON Bpyckn OKpalumBatoT. [TpUMEHSAIOT 1 ApyrMe matepuanbsl YCTONYMBBIE K

TENNONPUTOKaM, a Takke arpeccuBHbIM PU3NYECKMM BO3AENCTBUSIM.

Henapumens

Dyroarierm

Hepeannnre nadrnadsu

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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PucyHok 68. YcTtaHoBKka ncnaputens.

Wcnaputenn aBnaTca annapataMy HU3KOro AaBreHusi, MO3TOMY MX Heobxoanumo
nokpbiBaTb Tennousonsumen. [lpu MoHTaxe o6a3aTenbHO y4uuThbiBAaeTCA pasmep
obopyaoBaHus ¢ msonauMen. Tunbl u3onaumMm gns ucnaputenen 6biBaloT pasHble, BCe
3aBUCUT OT €ro KOHCTPYKTMBHbIX OCODEHHOCTEN WM TEMSIONPUTOKOB B yCTaHaBIMBAEMOM
nomelleHnn. Takke bbiBaeT, NOKPbIBAKT N30NALMIO METANNMYECKUMU NUCTAMM.

KpblILwKn ncnapurtens 1 noaxogswme K Hemy Maructpanu gOmkHbl ObiTb 3aLuLLEHbI
OT BHELUHMX TENnonpuTOKOB C MNOMOLLb TepMomsonaumn. Wcnaputenb [OOMMKeH
pacrnonaraTbCs Tak, YToObl MOXHO ObINO ero pemMoHTMpoBaTb M obcnyxmeaTtb. Hanuune
cBOOOAHOro OOCTyNa K 3anopHbIM KrnamaHam M knanaHy Bbinycka Bo3gyxa. C moMOLLbHo
KnanaHa BbiNycka BO34yXa MOXHO MPOBOAUTbL onpefeneHve repMeTUYHOCTU KOHTypa
XnagareHTa npu ycrioBMM UCMpPaBHOW 3anopHON apMaTypbl HA CTOPOHEe paccona.

BaTapewn.

Ha xonoaunbHbIX yCcTaHOBKax NpUMeHsoT GaTtapen M3 opebpeHHbIX WM rnagkux
Tpyb, a TaKke naHesnbHble W3 NMCTOBOW cTanun. batapen ObiBalOT UenbHbIMA UK
cbopHbiMK. BTopble cBapuatoTcs Agns ygobctea Ha cygHe, BONM3M mecTta MOHTaxa.
Takon meToa ncknovaeT HeobXoANMOCTb TEXHUYECKMX Bblpe3oB B nepebopkax n 6oprax,
ncknoveHnsa cyga B noctponke. CoopHble 6aTtapen cobupatotcss ¢ MeTogom Bapku. Nocne
yero MoHTupytoTcsa. Cekumm cBapmBaloT  nobbiIM - cnocobomMm, obecnevvBatoLLMm
HaOEeXHOCTb CBapHbIX LBOB. AMMMayHble GaTtapen NpoBEpPSIOTCA Ha BapPOYHbLIX LUBAX
cneunanbHbIMM Npubopamun ¢ NpMMEHeHneM peHTreHa. lNpovyHocTb BaTapen npoBepsaeTcs
B AanbHenwem non pAasrneHvem, 6onblwe pabouvero Ha 4 Bar wnu 1.25 pabouero
nasneHus. (bonblie HarHeTaHus).

[MpaBUNbHOCTL YCTAHOBKN HACTEHHbIX BaTtapen npoBepstoT ypoBHEM. OTKNOHEHMS

OT BEPTMKaNbHOCTM HE JOSPKHbI NPeBbIaTh 1MM Ha 1M BbiCOTbl 6aTapew.

Bosagyxooxnagutenu.
Boagyxooxnagntenu 6biBatoT pa3bopHbiMn, ang yaobcrea obecnyxmBaHna 6atapeun
UNn uenbHble, MNocregHMe MOCTaBnATCA B COOpaHHOM BMAOE, WUCKITOYEHWE MOXET
COCTaBUTb OTHATbIM anekTpoAsuratens. Y pasbopHbIX anekTpoasuraTesib OTAENbHO, U B

MOMEHT OBCnyXunBaHNsi NMeeTCs BO3MOXHOCTb 6e3 Kakux-nmbo MHCTPYMEHTOB OTKPbITb

LokymeHm ynpaensiemcs npoepamMmHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-MM.02.113 NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO C. 65/67
OBOPYJOBAHUA

AUCT C OBuUratenieM, Ha KOTOpbIA TOT KpenuTcs, 4To obecneynt cBOBOAHBIN AOCTYN K
ncnapuTento.

CyuwlectByeT Tropu3OHTanbHble BO34yX0OXnaguTenu u BepTukanbHble. OaHo
BEHTUNATOPHbIE, ABYBEHTUNSATOPHbIE, TPEXBEHTUNATOPHbIE. 3adacTyido B rPy30BbIX
NnoMeLLleHNsaX pacnonaraeTca npuMmepHo 3-4 BO34yxOoOxNnaguTensi, BCe 3aBUCUT OT
Harpy3km Ha XONOoAWNbHYK MaluMHy. MecTo npu NpoekTUpoBKe BbiOMpaeTcs Tak, YTOObI
obcnyxusarLmi nepcoHan Mor ero obcnyxumeaTtb 0e3 Kaknx-nmbo 3aTpygHeHun. MoHTax
NpoM3BOANTCS aHanormyHo Gatapesm. Mocne ycTaHOBKM NPOBEpPSIOT OaBreHMEM OKOMO
16Bar. B cnyyae ecnu Bo3gyxooxnagutenb SBASIETCA  PacCofibHbiM, TO €ro
OnpeccoBbIBAOT BOAOW Noj AaBneHneMm 6 bar, nocne yero npoayBaloT CXaTblM BO34YXOM
nog paeneHnem 3 bar. Wcnbitanna npoxogut 20 MuHyT. [lepea  uvcnbiTaHMEM
anekTpoaBuratensi, NPoOBepHyTb KpbinaTtky. Takoe gencteume obecneynt yBepeHHOCTb B

OTCYTCTBUE NOCTOPOHHNX 3BYKOB.

lMopsidok ebinosiHeHUss pabomai:
MepenucaTtb B TeTpagb TEMY U LieNb 3aHATUS.
N3yunTb TEOPETUYECKYHO YaCTb.

PaspaboTaTtb KpaTKuii NnaH MOHTaXa KOXXyXoTpyOHOro koHaeHcaTtopa.

Wb =

Kakoe TennoobmeHHoe ob6opyaoBaHmne NokpbiBaeTCca n3onsaumen?

MpakTuyeckoe 3aHaATME Ne11. MoHTaXX HAaCOCOB U BEHTUNSATOPOB.

Lenb pabomnbi:

- MOHSATb NPOLIECC MOHTaXa HaCcoCOB U BEHTUNATOPOB.

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

@opmupyembie iudHOCMHbIe pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Ucnonb3zoeaHHbIe ucmo4Huku: [1], [5], [11].

Teopemuyeckasi Yyacmeb.

lMpaBunbHaa NOAroTOBKA MeCTa YCTaHOBKM LIEHTPOOEXHOro Hacoca 4BrsieTcs
BaXXHbIM LIarom Ans obecnevyeHnsi ero HaaexHon paboTbl U ONUTENBHOIO CPoKa CryXObl.
B paHHOM pasgene Mbl pacCMOTPMM OCHOBHblE 3Tanbl MOAFOTOBKM MeCTa YCTaHOBKM

Hacoca.
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OBOPYJOBAHUA

OunwaeTca MecTo YCTaHOBKM OT rpsa3n u mycopa. lepen yctaHOBKOM Hacoca
HeobxoaMmo ocBob6oaUTb MOM M CTeHbl OT NOObIX 3arps3HEHWUA, KOTOpble MOryT
NnoBpeAnNTb HAacCOC U NPUBECTU K €0 3aCOPEHNIO.

[anee npoBepsAeTCA ropu3oOHTaNbHOCTb NOBEPXHOCTN YCTAHOBKKU. [MOBEPXHOCTb, Ha
KoTopon OyaeT yCTaHOBMNEH HACOC, OOSMKHA ObiTb ropm3oHTanbHOW. [Ans 3TOro MOXHO
NCNonb30BaTb YPOBEHb M PEryrIMPOBOYHbIE YCTPOMUCTBA.

YcTaHoBKa OCHOBaHWS Ans Hacoca. B GonblwumHCTBE cnyyaeB Heobxoaumo
YCTaHOBUTL CrneuunanbHOe OCHOBaHWe wunu nnowagaky ansa Hacoca. OHO OOMKHO ObiTb
AO0CTaTOYHO MPOYHbIM M YCTOMYMBBIM ANs1 NOAAEPXKKM Beca Hacoca 1M Bubpauunm Bo Bpems
paboThbl.

MoaknoyeHne anekTponuTaHua K MecTy ycTaHoBkwu. [lepen ycTaHOBKOM Hacoca
Heobxoanmo ybeauTbCs, YTO B MeCTe YCTAHOBKM €CTb AOCTYM K 3NEKTPONUTaHWMo C
COOTBETCTBYHLMMN TEXHUYECKMMN TpeboBaHMSIMM (HanpsikeHne, MOLLHOCTb, 3aluTa oT
neperpy3oK 1 KOPOTKOro 3aMblKaHNS).

YcTaHoBKa TpebyeMbix aMOPTU3NPYHOLLMX NPOKNaAoK Unu nogyLuek. [nsa CHUKeHus
BnbOpauumn 1 wyma Bo Bpems paboTbl HAcoca PpeKOMEHAYETCA YCTaHOBUTL CrneunasnbHble
amMopTU3MpYyoLLME NPOKNaaK/ U NOOYLLKN.

MopknioveHme cuctembl BOAOCHAOXEHMSA K HAacocy. B 3aBMCMMOCTM OT KOHKPETHbIX
YyCNOBWIA YCTaHOBKW, HEOOXOAMMO MpOBECTM MOHTaX TpybonpoBOAOB, KnanaHoB W
dunbTpoB, 4YTOObI OGecneunTb HaLEXHOe MNOAKMYEHNE CUCTEMbl BOOOCHAbGXeHMa K
Hacocy.

MNMpoBepka yCTaHOBKN pacxogomepa v gatdmkoB 6esonacHocTu. Ecnv B ycTaHoBke
nNpeaycMOTPEHO MCMONb30OBaHME pacxogomepa WM gatymkoB 6esonacHocTn, UX
HeobXxo4MMO YCTaHOBUTb U NPOBEPUTL X PAabOTOCNOCOBHOCTD.

3akpenneHme Hacoca W NpOBeAEHME HavanbHOro wucnbiTaHus. [locne Bcex
NMOArOTOBUTENbHbBIX MEPONPUATUMI HEOOXOOMMO 3aKpenuTb HacoC Ha OCHOBAHWUM WK
nnowagke ¢ NOMOLLbK COOTBETCTBYHOLLNX KPEMEXKHBIX 3NIEMEHTOB U NPOBECTU HavanbHOe

ucnbiTaHne ans npoeepku pabotocnocobHOCTM Hacoca.

lMopsi0ok ebInosiHeHUs1 pabomni:

1. N3yunTb TeOpeTMYECKYHO YacTb.
2. Mepenucatb TEMY U LieNb NPaKTUYECKON paboTbl.
3. CocTaBuTb NoLIaroBbIv NaH MOHTaXa Hacoca.

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




KMPK BFAP® ®Ir'b0Y BO «KI'TY»

MO-15 02 06-INMM.02.T13

NMPOrPAMMUPOBAHUIO N NCTMBITAHUAM XONOONNBHOIO

BEAEHME MNPOLIECCOB MO MOHTAXY, IMYCKOHAJTALKE,
C. 67/67

OBOPYJOBAHUA

Ucnon b3yeéMble UCTOYHUKHN NnTepaTypbl:

Bugbl UICTOYHUKOB

HanmeHoBaHue peKkoMeHayeMbIX y‘-leGHle n3gaHumn

memodu4yecKue nocobusi u
pekomeHdayuu 051 8bINMOSTHEHUS
fpakmu4eckux  3aHamud u
camocmosimeribHbIX pabom

OcHoBHble 1. MpaBuna knaccudumkauMm U MNOCTPONKM  MOPCKUX  CyOOB
[ONeKkTpOHHbIM  pecypc]:  HOPMaTUBHO-TEXHUYECKUA  OOKYMeHT  /
Poccuickmin  Mopckoln pervcTp cygoxoactBa. - CaHkT-leTepbypr:
Poccuiickuin  mMopckon  pernctp cypgoxogctea, 2016 - 4. Xl
XonogunbHble YCTaHOBKMU: B3zamen HJ[] 2-020101-095; Bseg. c
01.01.2018 r. - 2018.
2. lNpaBuna knaccudukauum UM MNOCTPOMKM  MOPCKMX  CyAOB
[ONeKkTpoHHbIM  pecypc]:  HOPMaTUBHO-TEXHUYECKUA  OOKYMeHT  /
Poccuiickmin  Mopckoln  pervcTp cygoxoactBa. - CaHkT-lNeTepbypr:
Poccuiickuii  mopckon  peructp cygoxoactsa, 2015 - Y. XV:
AsTomaTtusaumsa: Bsamen HL 2-020101-095; Beea. ¢ 01.01.2018 r. -
2018.
3. lpaBuna TexHW4YecKon IKcnnyaTauum XOrnogunbHbIX YCTaHOBOK
cynoB ¢hnota pbibHOM NpomMbiwneHHocTn. — M.: MopkHura, 2023.

HononHutenbHble, B T.4. kypc | 4. Cnactuxun tO.H., Engetoc A.N., Enucees O.E. TexHuyeckas

nekumn no yyebHolU OucyuruHe, | KCnnyaTauusa CyAoBbIX XONoAuSbHbIX YycTaHoBOK. — M.: MopkHura,

2014.

5. TlpaBuna knaccugukaumMm n NOCTPONKM MOPCKUX cydoB. Tom 2. —
Crne: PMPC, 2012.

6. [llpoxopeHkoB, A. M. ABTOMaTU3auMsa CyLOBbIX XONOAWUNbHbIX
ycTaHoBOK [TekcT]: yuebHoe nocobue ans By3os / A. M. [IpoxopeHKoB. -
M.: MopkHura, 2012.

7. PO 31.21.30-97 [lpaBuna TeXHUMYECKOM SKChnnyatauumn cyaoBbiX
TEXHUYECKNX CPEACTB U KOHCTPYKUMA. HopmaTuBHbI AoKymMeHT. [aTta
BeegeHns 1997-07-01. 3A0 "UHNNM®", 1997.

8. [lpaBuna akcnnyatauum CUCTEM WU YCTPOWCTB aBTOMAaTM3auuu Ha
cypax ®PI1 Poccuu. -CI16.: TMMPOPBLIE®NOT, 2000.

9. Kypc nekuuin npenogasartenen no cneunanbHOCTU.

OneKkTpoHHble 0GpasoBaTesibHbIE
pecypcbl

10. 3BC «Book.ru», https://www.book.ru

11. 3BC « FOPANT», https://www.biblio-online.ru

12. 3bC «Akagemusi», https://www.academia-moscow.ru
13. N3paTtenbcTBo «JlaHby», https://e.lanbook.com
14. OneKkTpoHHO-6nbnNnoTeyHasn cucTema
onbnunoteka oHnanHy,https://www.biblioclub.ru

«YHuBepcuTeTckas

Mepuoanyeckue nsganHms

15. BeCTHMK MexayHapOAHOW akagemMum Xoroaa;
16. XKypHan «3kcnnyataums MOPCKOro TpaHcnopTay;
17. XKypHan «Mopckon ®OnoTy;

18. XKypHan «CtaHgapTbl 1 Ka4ecTBO».

19. Mopckue Bectn Poccum.
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