depnepanbHoOe areHTCTBO Mo pbIBONOBCTBY
BIrAP® ®I'bOY BO «KI'TY»
KanuHuUHrpaackum Mopckou pbioonpoMbILLSIeHHbIN Konneax

YTBEepxaaro
Bpuo 3amectuTens HavanbHuKa Konnempxka
no yyebHo-meToauyeckon pabote

M.1O. HuknwuH

(S] OOKYMEHT NOAMUCAH
54 BNEKTPOHHOW NOAMUCHIO

CepTudmkat: 00861698655D171818D836B833A86412BD
Bnapeney: HUKULIMH MUXAUN IOPBEBNY
[eicteutenen: : ¢ 13.02.2026 po 09.05.2027

NMM. 03 PABPABOTKA PABOYEN U MPOEKTHOMN AOKYMEHTALMU CUCTEM
XOJNOOOCHABXEHUA, MPOBEOEHUE KOHCTPYKTOPCKUX U UCCIIEOQOBATEJIbCKUX
PABOT
MeToanyeckme ykasaHus No BbINOSIHEHMIO NMPaKTU4eCcKnx paboT
(ansa oby4arowmxcs)

15.02.06 MoHTaxX, TeXHMYEeCKana IKCnsyaTauusa U PeMOHT XONoAUITbHO-KOMMNPECCOPHbIX
M TEMSIOHACOCHbIX MaLUMH N YCTAaHOBOK (N0 oTpacnsam)

MO-15 02 06-IM.03.N3

PA3PABOTHNK NpoaHuk O.B.
3ABEQYIOLLMW OTOENEHMEM Hukmwmn M.IO.

rog PASPABOTKU 2026




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 2/47
NCCIEOOBATEJIbCKMX PABOT

CopepxaHue
BBEOBHUE. ... e 4
[MepeYveHb NPAKTUHECKUX BAHATUM. . uene ettt et et e te e et eneaeeeeneeneaneeeneaneaeaneaneaneanans 8
Mpaktnyeckoe 3aHATNE Ne1. PaspaboTka TEXHMYECKOro 3agaHnsa Ha NPOEKTUPOBaHMNE 9
CYO0BOM CUCTEMbI XONMOOOCHADKEHMIS . ..o ettt et ettt et et et etee et etaeaeeneaeaeanaeanananenns
MpakTtnyeckoe 3aHATNE Ne 2. Bbibop cxembl Cy0BOW CUCTEMbI XONOAOCHabXeHUs, 16
BbIOOD PAOOUMX BELLLECTB. .t eututtetteetenteeeen e e et e e e et eneeeeeneeananeeasaneneanananeanananas
MpakTtnyeckoe 3aHaTne Ne 3. Pac4yét cymmapHOM TENNOBOW Harpy3ku Ha Cy0BYHO
CUCTEMY XOJOLOCHAOKEHMIS . . .\ttt et e et et et et et et et et et et e e e e eaeateaeeeaneananeanenns 17
Mpaktnyeckoe 3aHaTnEe Ne 4. Pacyét n nogbop OCHOBHOrO 1 BCOMOraTesibHOro
XOJTOANITBHOTO OOOPYAOBAHMS . . ..ttt et et e et e et et et e et et et et et e e ee e e et e e eneaneaseaaaaeens 24
MpakTuyeckoe 3aHaTHe Ne 5. BoinonHeHne nnaHuposkn PMO cygoBon cuctemsl
XOTTOLOCHAODKEHUS. . .. ee et e e e e e e e e e e e e e e ettt aenns 33
MpakTtnyeckoe 3aHATnEe Ne 6. BbinonHeHne cxem umpkynsauum paboymx sBellecTts cygoson | 34
CUCTEMbI XOJTOAOCHABKEHMS . . .. et ettete e et ettt e et et et et et e teeaeeeeeananeneanananen
MpakTtnyeckoe 3aHaTne Ne 7. MogrotoBka paboyen 4OKyMeHTaUUn Ha OCHOBaHUN 38
NpoBeAeHHbIX MPOEKTHbIX
1=
IMpakTtnyeckoe 3aHaTne Ne 8. MiamepeHne napameTpoB paboTbl XONIOANNbHON yCTaHOBKN | 39
[MpakTnyeckoe 3aHaTne Ne 9. OBbpaboTKka pe3ynbTaTOB UBMEPEHUM. ... ieaaeaeanannnns 40
Mpaktnyeckoe 3aHaTne Ne 10. lNnaHMpoBaHMe aKCnepuMeHTa U UCMbITaHUs
XON04UIbHOro 41
(o]Te] o) V7o) == 2 T T
Mpaktnyeckoe 3anaTne Ne11. ObcnegoBaHmne n UcnbiTaHME TEMNON3ONALMOHHBIX 42
KOH CTPY KL . . ettt et ettt et e ettt ettt et e st e et et e et e e e et s e et e seea e e aeeneneaeananeanananenns
MpakTnyeckoe 3aHaTNE Ne12. IsmepeHne npon3BoanTeNbHOCTM XONOL4UNbHOIO 43
kKomnpeccopa. OueHKa 9PPEKTUBHOCTU PADOTDI. .. .ueteee et aeeaeeeeeateaeaeaneanaaeaneaneanas
CnNCOK MCMONB30BAHHOM JTUTEPATYPD. . vttt et ete et et eeete et eeeaeeteaeeeaneanaananeanas 47

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




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 3/47
NCCIEOOBATEJIbCKMX PABOT

BBegeHune

Pabouen nporpammon npodeccmnonHansHoro moayns no MAK.03.01 npeagycmoTpeHo
npoBeaeHne NPakTUYeCKUX 3aHATUN.

Llenbio npoBeeHNa NpakTUYECKNX 3aHATUIN SBMSIETCS 3aKpensieHne TeopeTuyeckmx
3HaHUN N NprMobpeTeHna HeoBXOANUMbIX NPAKTUYECKUX HABLIKOB M YMEHUI NO OTAENbHbLIM
Temam Kypca.

Hapsay ¢ gopmMmpoBaHMEM YMEHUN U HABbLIKOB B NpoLecce NpakTUYEeCKNX 3aHATUN,
06006LWalTCcs, CUCTEMATUIUPYIOTCS, YrNYyOnsTCa U KOHKPETU3UPYIOTCA TeopeTudeckme
3HaHWS Ha NpPaKTUKe, Pa3BMBaOTCA UHTENNEKTyanbHble YMEHUS.

B pesynbTaTte BbINOMHEHMS NPAKTUYECKUX 3aHATUIN 00yYatoLLMNCa OOMKEH B MOSHOMN
Mepe U YacTUYHO:

grrademb HasblKaMu:

Yyactna B paspaboTke paboyen JOKyMeHTaunm cMctemM xonogocHabxeHus;

YyacTtus B BbINOAHEHMM paboT No NpoBepke 1 paspaboTke NPOEKTHON AOKYMEHTauun
CUCTEM XONOoAOCHADXeHUS;

lMpoBeneHns ncnblTaHUM HOBOrO XONoAUIIbHOro 060pyaoBaHus;

Yyactna B opraHuMsaumm pacyeTHO-3KCNepuUMeHTanbHOM [OeATeNIbHOCTU B XoAe
pa3paboTKu HOBbIX TEXHOMOIMMIA U TEXHONOMMYECKMX NPOLIECCOB NPU NPOM3BOACTBE XON0Aa;

Yyactma B pabotax no OdOPMMNEHUD pe3ynbTaTOB KOHCTPYKTOPCKOW WU
nccrnegoBaTeNbCkon AeATENbHOCTY;

PeweHuna ctaHgapTHbIX 3agad npodecCUoHanbHOM AeATeNIbHOCTM Ha OCHOBE
3HaHUM LNGPOBON SKOHOMUKMN;

OpraHusauumn n ocyLecTBEHNS MEPONPUATUI NO OXpaHe Tpyda nNpu nNpoBeaeHun
ncnblTaHMUst HOBOro 06opyaoBaHUA.

ymems:

PaspabartbiBaTb paboyyto JOKYMEHTALMIO CUCTEM XOSTIOAOCHAOXKEHNS;

MponsBoaunTb TENMOBbLIE PACYEThl XONOAUSIbHOro 060pya0BaHNS;

MponssBoguTb pacdé€Tbl nNo noabopy xonoaurnbHOro o6opyaoBaHUA COrfacHO
NPOEKTHOro 3agaHns;

Mpon3BoanTb NPOBEPKY NPOEKTHOW AOKYMEHTaALUUN CUCTEM XONOA0CHabXeHUs;

MpoBOAMTL UCNBITAHMS HOBOIO X0NOAMbHOIrO 060pya0BaHNSA

YyacTtBOBaTb B OpraHM3aunmn pacyeTHO-3KCNepuMeHTanbHOM AesaTenbHOCTU B Xo4e
pa3paboTKM HOBbIX TEXHOMOMIN N TEXHOOrMYECKMX NPOLLEeCCOB NPy NPOM3BOACTBE X0S1044;

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




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
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Ob6ecneunBaTtb 6GesonacHyto paboTy MpU UCMLITAHUSX HOBOMO XONOAUSBHOMO
obopynoBaHus;

YyacTtBoBaTb B 0QOPMIIEHMM PE3YNbTAaTOB KOHCTPYKTOPCKON U UCCReaoBaTeNbCKON
AeATenbHOCTY;

PewaTtb ctaHpapTHble 3agayn nNpodpeccuroHanbHOW AeATenbHOCTM Ha OCHOBE
3HaHUN LNGPOBON SKOHOMUKMN;

OpraHun3oBbiBaTb M OCYLLECTBASATb MEPONPUSATUSA NO OXpaHe Tpyaa Npu NpoBeaeHnn
NcnbITaHNst HOBOro 060pyAOBaHUS.

3Hameb:

Paboune goKyMeHTauum CUCTeM X0nog0CHabXeHus;

Mopsagok paspaboTkm paboyven JOKyMeHTaLMM CUCTEM XONO4OCHADXeHWS;

Mopsiaok TennoBoro pacyéTta xonoaunbHoro o6opyaoBaHus;

Mopsgok nogbopa xonoaunbHoro o6opyaoBaHus;

Mopsagok  npoBepkn U pa3paboTkm  paboyen  OOKYMEHTAUUM  CUCTEM
XOnoJoCHabXeHus;

Buabl akcnepMMeHTanbHbIX UCCNeaoBaHuUM;

MopsaaoK NOCTaHOBKM SKCNEPUMEHTA;

Buabl TENNOTEXHUYECKMX UCMBbITAHUIA XONOANITbHOro 060pyaOBaHMS;

MpaBuna TexHnkn 6GesonacHoCTK 1 NoxapobeszonacHOCT Npu NpoBeaeHnn paboT No
UCMbITAHUSIM U 3KCNEepPUMEHTanbHbIX  UCCNedOBaHMUSIX  HOBOIO  XOJOAWUITbHOTO
obopynoBaHus;

MpaBuna odopmneHnss pesynbTaToOB KOHCTPYKTOPCKOWM W uccnenoBaTenbCKoW
AeATenbHOCTY;

OcHoBbI LG POBON SKOHOMUKN;

MeponpusiTusi o oxpaHe Tpyaa npv NPoBeAEHUN UCTbITaHWS HOBOro 060pyAoBaHMs.

BbinonHeHne 3agaHnn Ha NPaKTN4YeCKNX 3aHATUAX CI'IOCO6CTByeT C*)OpMI/IpOBaHI/II-O Yy

oOy4aroLmxcs:
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obwux u rnpogheccuoHarsnbHbIX KOMIemeHyut

Kon HanmeHoBaHue pe3ynbTtata oby4yeHus

MK 3.1 BeinonHaTe paboTel no npoBepke u paspaboTke paboden OOKyMEHTauum cuctem
XonogocHabxeHus:.

MK 3.2 BbeinonHaTe paboTbl NO npoBepke U pa3paboTke MNPOEKTHOW [OKyMEeHTauum Ccuctem
X0onogocHabxeHus1.
[MpoBoauTb UCNbITaHMSA HOBOrO 060PYA0BaHNS, OPraHM30BbIBaTb PACHETHO-3KCNEPUMEHTANbHYIO

MnK 3.3 OeaTenbHOCTb B xo4e pa3paboTkM HOBbIX TEXHOMOMMN M TEXHOMOrMYecKMx npoLeccoB npu
Npov3BOACTBE XONoAa.

MK 3.4 OdopmnaTb pe3ynbTaTbl KOHCTPYKTOPCKOW U UCCrefoBaTeNbCKON AeATENBHOCTMY.

MK 3.5 PewaTb cTaHgapTHbIEe 3agayn npodeccnoHanbHOM AeATENbHOCTM HA OCHOBE 3HaHUIN LG POBON
9KOHOMMKM.

MK 3.6 OpraHn3oBbIBaTb M OCYLLECTBNATL MEPONPUSTUS MO OXpaHe TpyAda Npv NPoBeAeHMM UCTIbITaHWSA
HOBOro 06opyaoBaHuMs.

B pe3ynbTaTte BbINMONTHEHUA MPAKTUYECKUX 3aHATUN Yy o6yqawmmx0ﬂ (bOpMI/IpleTCFI

cneaywuwme NIMYHOCTHbIE pe3ylibTaTbl:

Koo

HaumeHosaHue NMNYHOCTHbIX pPe3ysibTaToB

ne 2

MpoaBNALWNA aKTUBHYHO TPaX4aHCKYH MNO3ULMIO, OEMOHCTPUPYIOLLNIA
NPUBEPXKEHHOCTb  MPUHUMNAM  YECTHOCTW, MNOPSLOYHOCTU,  OTKPbITOCTH,
9KOHOMMYECKM aKTUBHbIN U Y4aCTBYIOLUIN B CTYAEHYECKOM N TEpPUTOPUANbHOM
camoynpaBfieHun, B TOM YMCIie Ha ycrnoBusax 4obpoBosibMecTBa, NPOAYKTUBHO
B3aMMOAENCTBYIOWNA N y4acTBYHOLMA B OeATEeNbHOCTU O6LLECTBEHHbIX
opraHusauum.

ne 3

Cobnogarowmi  HOpMbl  MpaBonopsigka,  criegylwui  ugeanam
rpaxkgaHckoro obLiectsa, obecneyeHms 6esonacHoCcTH, npas 1 cBobo rpaxaaH
Poccuun. JlosinbHbIM K yCTaHOBKaM UM MNPOSIBNEHUAM  npencraButenemn
CyOKynbTyp, OTNUYAKOWNA MX OT TFPYynn C AECTPYKTUBHbIM U OE€BUAHTHbLIM
nosegeHneM. [1eMOHCTPUPYHOLLNIA HENPUATUE U NPeaynpexaatoLLnin coumnanbHo
ornacHoe NoBeAEHME OKPYXKaKLLMX.

nevr

OcosHawwWwmnii  NPUOPUTETHYKD  LEHHOCTb  NIMYHOCTM  YerioBeka;
yBa)katoLLmii COGCTBEHHYIO M YyXXYH0 YHUKANbHOCTb B PasfMyHbIX CUTyaLmsiX, BO
BCcex hopMax M BMaax OesiTENbHOCTW.

neP 13

[OTOBbI COOTBETCTBOBATbL OXMAAHUAM paboTogaTtenen: akTUBHbIN,
NPOEKTHO-MbICASALLMNA, 3PPEKTUBHO B3aMMOLENCTBYIOLMIA U COTPYOHMUYAOLWMIA
C KOJMEKTUBOM, OCO3HAHHO BbIMOMHALWMA npodeccnoHansHble TpeboBaHus,
OTBETCTBEHHbIA, MYHKTyarnbHbIA, AUCUMMSIMHUPOBAHHLIWM, TPyaontobusbin,
KPUTHUYECKN MbICASLLNA, OEMOHCTPUPYHOLLMIA npodeccnoHanbHyto
YXU3HECTOMKOCTb.

ne 15

[(0TOBbLIN K NpoeccuoHarbHOM KOHKYPEHLNN N KOHCTPYKTUBHOM peakuunu
Ha KPUTWUKY.

ne 16

OpuVEeHTMPYIOLWLMIACS B U3MEHSIIOLLLEMCS PbIHKE TpyAa, rMOKO pearnpyroLni
Ha nosiBrieHne HOBbIX (OOPM TPYAOBOWN AEATENbHOCTU, TOTOBLIN K UX OCBOEHMUIO,
nsberatowmi 6e3paboTmubl, MOTMBMPOBAHHLIN K OCBOEHWMIO (PYHKLMOHAMNbHO
6nn3knx BUOOB NpoeCcCnoHanbHOM OEATENbHOCTU, UMEKLNX 0bLwme 06bEKTLI
(ycnoBwusi, uenu) Tpyaa, iMbo MHble CXOXNE XapaKTEPUCTUKMN.

NP 17

CogencTByOLWUN NogaepXaH1o NpecTuxa cBoen npodeccum, oTpacnu
1 obpasoBaTenibHON opraHM3auuu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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ne 18

MpUHUMaIOLLINIA uenu " 3agaym Hay4YHO-TEXHOOrMYEeCKoro,
3KOHOMMYECKOro, MHOPMALIMOHHOTO U COLMOKYNbTYpPHOro passutus Poccuu,
roTOBbIV paboTaTb Ha UX OOCTUXKEHWE.

ne 19

YnpaBnawowmi  cOB6CTBEHHbBIM  NPOMECCMOHANbHBIM  pPa3BUTUEM,
pedfIEKCMBHO OLIEHMBAIOLLNN  COOCTBEHHbBIA KU3HEHHbIN OMbIT, KPUTEPUMU
INYHOWN YCMNELLUHOCTM, NPU3HAKLLNA LIEHHOCTb HENpepbIBHOro o6pasoBaHms.

ne 20

CnocobHbI reHepMpoBaTh HOBbIE MAEWN ANS PeLLUeHns 3aday LmdpoBOM
9KOHOMWKM, MepecTpamBaTb CINOXMUBLUMECS CnNocoObl pelueHus 3agad,
BblABUraTb anbTepHaTUBHbIE BapuaHTbl AENCTBUIA C Lerbio BbipaboTKM HOBbIX
ONTUManbHbIX  aAnroOpuTMOB;  NO3ULUMOHMPYHOWNMA cebss B CeTM  Kak
pe3ynbTaTUBHbLIN U NpUBREKaTeNbHbIA Y4aCTHUK TPYAOBbIX OTHOLUEHUN.

ne 21

CamocToaTenbHbIn U OTBETCTBEHHbLIA B MPUHATUM pPELUEeHUA BO BCEX
cthepax cBoen [OesATenbHOCTW, TFOTOBbIA K WCMOMHEHUIO pPa3HOOBpa3sHbIX
coumanbHbIX porien, BOCTpeboBaHHbIX BU3HECOM, 06LLLECTBOM M rOCy4apCTBOM.

ne 23

OpueHTupoBaTbCA B YCMOBUSIX 4acTOM CMEHbl TEexXHONorum B
npodeccnoHanbHON AeATeNbHOCTU.

ne 24

OcosHalowmn, npMHUMaKLWmMn U Hecywun OTBETCTBEHHOCTb 3a CBOM
AENCTBMS B CTaHOAPTHbIX W HECTaHAAPTHbIX CUTyauusix Kak pyKOBOAUTEIb
CTPYKTYPHOro nogpasgeneHus.

NnP 26

OdDEKTUBHO B3aMMOAENCTBYIOWMNN C  KOMferamu, PyKOBOACTBOM,
KNUeHTaMn, peanusyroLlmnin TakTUKY COTPYAHNYECTBA B KOMaHAe.

ne 27

BoinonHsawowmn TpeboBaHna AENCTBYIOLWEro 3aKkoHOAATENbLCTBA, NpaBui
N NONOXEHUN BHYTPEHHEN JOKYMEHTaALUMN OpraHn3aumm B NoiHOM ob6beMme.

ne 28

[106pOCOBECTHLIN, COOTBETCTBYHOLMIA BbICOKMM CTaHOapTam OU3HEC-3TUKN ©
CMOCOBCTBYIOLMIM pas3peLlleHnto ABHbIX M CKPbITbIX KOH(IIMKTOB WHTEPEeCcOoB,
BO3HMKAOLLNX B pesdyfibTaTe B3aMMHOIO BIANAHUS JIMYHOM 1 NpogeccuoHarbHom
AestenbHocTM. Oco3HalWUN OTBETCTBEHHOCTb 3a NnojaepxaHue moparbHO-
NCUXOMOrMYecKoro KnnumaTa B KOJNeKTUBE.

ne 29

BoBrieyeHHbIN, cnocobCTBYOWNA MPOABMKEHUIO MOSNOXUTESNBHON penyTaumm
opraHmsauuu.

ne 30

CnocobHbln  npeobpasoBbiBaTb M OUEHMBATb  MHOpMauuio B
COOTBETCTBUM C NPOdECCUOHANBHBIMU HOPMAaMM U LEHHOCTAMM.

ne 32

OcyLlecTBnATb NOUCK U UCMOMb30BaHWE MHGOpMaUMM, Heobxoaumomn
ans 9P PEKTUBHOTIO BbINOSTHEHUSA npodeccroHanbHbIX 3ajau,
NPOodEeCCMOHANBHOIO U NIMYHOCTHOIO Pa3BUTUS.

Mepen npoBeaeHUEM NpakTUYECKNX 3aHATUIN oBy4atowmecs obs3aHbl npopaboTaTb

COOTBGTCTByFOLLI,VIVI mMmaTtepuman, YACHUTb Uellb 3aHATUA, O3HaKOMUTbCA C coaepXaHunem u

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

FOTOBHOCTb K BbINOJIHEHNIO 3aJaHUA.

lNocne kaxpgoro NPaKTN4eCKoro 3aHATUA npoBOAUTCA 3aluTa, KakK npaBuio, Ha

cneagyrowem rnpakTn4eCckomMm 3aHATUM nepen BbiNOoJIHEHNEM nocne,u,yrou.l,eﬁl pa6OTbI Unn Ha

ypoKe nepen nsy4yeHvem crieqyrolein TemMbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-TM.03.13

MNepeyeHb NPaAKTUYECKUX 3aHATUMN

Ne n/n HanmeHoBaHMe NpakTU4eCKOro 3aHATUA LD
YyacoB

1 PaspaboTka TeXHMYEeCKOro 3agaHusi Ha NPOEKTMPOBaHME CyO0BON 5
CUCTEMbI X0NI040CHabXeHns

5 Bbibop cxembl CydoBOW CUCTEMbI XONOLOCHAOXeHWUs, BblIGOp 4
paboynx BELLECTB

3 PacyéT cymmapHOM TensioBOW HarpyskM Ha CydoBYK CUCTEMY 4
xonogocHabxeHns

4 Pacuyét n nogbop OCHOBHOro M BCMOMOraTesibHOro XOsI0AUSbHOMo 5
obopyaoBaHus

5 BbinonHeHne NSIaHNPOBKU PMO CyLoBOM cucTembl 4
X0J1040CHabXeHns

5 BbinoniHeHMe cxem uMpKynauMmM  paboumx BewecTB CydoBOW 8
CUCTEMbI X0NI040CHabXeHNst

7 MogrotoBka paboden AOKYMEHTaAUUM Ha OCHOBaHUU MPOBeAEeHHbIX 14
NPOEKTHbIX paboT

8 M3mepeHne napameTpoB paboTbl XONOANSIbHON YCTaHOBKM 4

9 O6paboTka pe3ynbTaTtoB U3MEPEHUN 4

10 lMnaHupoBaHMe 3KCMepMMEHTa W UCMbITaHUS  XOSTIOAWUSTbHOIO 4
obopyaoBaHus

11 | ObcnegoBaHne U UcnbiTaHWe TEMNTON30NSALNOHHBIX KOHCTPYKUUM 6

12 M3mepeHne npomsBoaUTENbHOCTU XOMNOAUIBHOrO KoMMpeccopa. 5
OueHka addeKTUBHOCTN paboThl

Utoro 70

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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MNMpakTuyeckoe 3aHaTne Ne1
PaspaboTka TexHM4ecKoro 3agaHMA Ha NPOeKTUpoBaHMe Cy[O0BON CUCTEMbI
XONoAoCHabXeHus.

Uenb 3aHsmus: HayuuTbCsi paspabaTtbiBaTb TEXHWYECKOE 3afaHue, ucxoas w3
3ajaHHbIX NapaMeTpoB Cya0B.

Ucnonb3oeaHHbIe ucmoYyHuku: [11]
®dopmupyembie obwue u npogheccuoHasnbHblie komnemeHyuu: 1K 3.2, 1K 3.5.

dopmupyembie nuyHocmHbIe pesynbmamei: JIP 23-24, JIP 26-30, JIP 32.

TeopeTu4yeckas 4acTb.

1. PaspaboTka TexHMYeCcKoro 3agaHusi 3aBUCUT OT NPEANOYTEHNIN U PUHAHCOBOM
cocTaBnswLlen cygosnagernsya, a Takke oT poga nepeBo3nuMOoro rpysa.
2. PainoH nnaBaHus. PasHble paiOoHbl OKeaHOB MMEIT pasHble KnumaTuyeckue

YCIOBUSA, pasHylo TemnepaTypy BOAbl, @ TakkKe pasHyl TemnepaTypy 3abopTHOM BOAbI.
Ecnn cygHo OygeT WMMeTb HEeOorpaHMYEeHHbI panoH nnaBaHus, TO BblbupaeTcs
MaKkcuMManbHas gONyCcTuMas Harpyska, CBsi3aHHas C NOrogHbIMU YCNOBUSIMUA.

3. M3onaumoHHble orpaxaeHusi. Bbibop wusonsaumm  sBnsieTca  OAHUM U3
BaXXHENLLMX peLleHUA, MpaBuibHOE MNPOEKTUPOBAHUE WU3ONSAUMOHHBIX KOHCTPYKLMM
MO3BOMUT CHMU3UTb HArpy3Ky Ha XONOAUIbHYK MaLUMHY, CriefoBaTeNlbHO, YMEHbLUNTL ee
pasmep, yBENUYNTbL MOTOPECYPC KOMMPECCOPOB M 3neKTpoaBuraTenemn, CHU3UTb pacxonq,
TonnuBa cyaHa. Martepman u TonwwmHa wm3onAuum BbiOMpaeTcs ucxogsa M3 poda
nepeBO3MMOro rpysa u TensionpuUTOKOB.

4. Bbibop cuctembl oxnaxgeHusi. Cuctema oxnaxaneHusi BbloupaeTtca n3 MHOMmx
haKTOpPOB, OCHOBHbLIM SIBMISIETCA HA3HAYE€HME TaKOM CUCTEMbI, a TaKkKe KOHCTPYKLUUSA CyaHa.
K npumepy cuctemy HenocpeacTBEHHOro kKuneHus Ha R717 He cTaHyT mcnonb3oBaTb B
rpy30BbIX MOMELLEHUSX, TaK Kak 3TO MOXET WCMOPTUTb MNEPEBO3NMbLIA TPy3, a Takke
HaBpeanTb nogam. B Takux cnyydasx BblOMpaloT cucteMbl ¢ xnagoHocutenem. B cucteme
KOHONLMOHMPOBAHMSA Takke He NPUMEHSOT R717 NO NOHATHBIM NPUYMHAM.

5. Pabouee Teno. Belbop xnagareHTa 3aBUCUT OT PasfnUYHbIX NPUYNH TaKMUX KaK:
TemnepaTtypa KWUNeHus, MeCTO TMpUMEHEeHUs, LeHa obopyaoBaHMa W XnajareHTa,
KONM4YeCTBO ero B CUcCTeEMe.

6. OcHoBHoe obopynoBaHue. (komnpeccopbl. TennoobmeHHuKN,
apoccenvpyrouwme yctporcTtea) Beibop nponssoantcs mcxoasa ns tpeboBaHnin 3akasumka.
OcHOBHbIMM MOMeHTaMn nogbopa SBMAKTCA: Harpy3ka Ha obopyaoBaHue, XnagareHT,
rabapuTbl 1 Macca obopyagoBaHus, LieHa.

7. BcnomoratenbHoe obopyaoBaHue. BeibupaeTca ncxoga M3 HeobxoanmocTu
aBTOHOMHOW paboTbl XOMNoAWNbHOW MawwuHbl. [Ons mawuH paboTtatowmx Ha R717
HeobXxoaMMO MHTErpMpoBaTb BO3AYyXOOTAENUTENN N MacnocnyckHoe obopyaoBaHue, Ans
hbpEOHOBLIX MaLUUH BO34yX00TAENUTENM ABNAOTCA 060opyaoBaHnem HeobsizaTernbHbIM, a
MacCnoCnyCKHOE He HY>XHO BOBCE.

8. Matepuanbl. Ucxogsa w3 NpOMAEHHbIX MNYHKTOB, HEOo6XoaMmo BbiOMpaTb
Ka4yeCTBEHHble WM CTOMKME K paspyLlUeHUI0 OT KOHTaKTa C MacfioM W XnagareHTom
MaTepuarnbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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9. KoHctpykums PMO. O6opygoBaHue HeO6X0AMMO pacnosioXnTb Tak, YToObl K
Hemy 6bin gocTyn Ans npoBepkn u obcnyxmeaHuio. BoBpemsa akcnnyataumm 661510 BUOHO
BCe CMOTpoOBble cTekna. CpeacTBa aBTOMATMKM HaXoauNUcb B CBOGOOHOM [oCTyne, npu
HaCTpOWKe N perynMmpoBaHMn UX HUYEro He MeLlano.

[NpumeyaHue: ecnu y cygHa HeorpaHMYeHHbIN panoH nfiaBaHUsA, TO CaMOW BbICOKOW
TemnepaTypon HapyXHoro Bo3gyxa Oygem cuutatb ycnosHo 30°C, Temnepatypa BoAbl
289C. MawuHHoe otaeneHue 40 °C. >Kunble nometleHns 25°C.

3Hasi U3 TeXHUYECKOW XapaKTEPUCTUKN ONVHY W WMPWUHY CyaHa, UMest NNaHUPOBKY
pacrnonoXeHusi TPIOMOB Ha oO6LeM Buae cyaHa, HeobGxooumo onpeaenutb Macltab
nnaHnpoBku. MNocne MaTemMaTMYECKUX pacyeToB onpeaensieTcsl CKorbKo B 1 CM Ha pUCYHKe
METPOB peanbHOro cyaHa. 3atemM NMHENKoN U3MepsItoT Ha NMaHMPOBKE ASIMHY U BbICOTY
Ka)xgoro TptoMa M yMHOXalT Ha macliTtab. [ns ynpoleHus B pacdeTax MNpUHMMaem
LUMPVHY TPIOMOB PaBHYHO LUMPWUHE CyAHa 3aaHHOro Tuna.

Orlpe,qeneHme TeMrnepaTtypbl BOKPYr oxXnaxgaembixX nomMeLleHum

Ha pacyeT 1 BbIGOp BCcex HEOOGXOAUMbBIX SNIEMEHTOB XONOAUIBHON MalUMHbI BNUSET
[Ba OCHOBHbIX MoKasaTensl, OT KOTOPbIX 3aBUCUT TeMroBasi Harpyska: 3To TemnepaTypa
3ab0opTHON BOAbI M TEMMEpaTypa Hapy>XHOro Bo3ayxa.

TennoBoW NOTOK Yepe3 M30NMPOBaHHbLIE OrpaXKaeHMs1 NMPOHUKAET B OXNaXgaemble
NMOMELLEHUS U3-3a Hanuuusi pasHOCTU TemnepaTyp Hapy>XHOW OKpyXatolleh cpeabl U
BO3AyXa BHYTPW NOMELLEHMS, a Takke BO3OENCTBUSI CONTHEYHON paavaunn.

OnpegeneHne HapyXHOM TemnepaTypbl C N1eBoro 6ora

roe teos'd .=
l + 7 . Temnepartypa Hapy>KHoOro
tHapl — €034 wl [ C] BO3JyXa No AaHHLIM
2 TEXHUYECKON XapaKTepUCTUKN
CynaHa;
{ wl - TemnepaTtypa 3abopTHON BOAbI;
OnpegeneHne HapyXHOM TemnepaTypbl C NpaBoro 6oprta
_ Lyosa +(ST7)+twl [OC] roe  (5-7) °[C] - ysenuuenne
Hap2 2 TemMnepartypsbl C
y4yeTom BNUAHUSA CONTHEYHON
paguauuu;

OnpepgeneHne Hapy>xHoW TemnepaTypbl CO CTOPOHbI FNaBHOW Nanyobbl

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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ot +(55T)+t

Hap3

1110 [C]

OnpepeneHne Hapy»xHOW TemMnepaTypbl CO CTOPOHbI ABONHOIO AHA

tos =1 °C]

Hap4 =

2.2.5 OnpepgeneHune Hapy>XHoW TemnepaTypbl CO CTOPOHbI MALUMHHOIO OTAENEHUS

=40°C|

tHdpS

OnpegeneHne HapyXHOM TemnepaTypbl CTOPOHbI HOCOBOW U KOPMOBOW nepebopku

rnasHag nany6a teuap 3 = nesblt 6opt 7, =
KOpM
_ HOC
tHapG iy
npasbiii 6opT Lipn =
MO 2 1
tmp?: = tHaP5 _ tmp2 = tmpl =

agoiHoe aHo L., 4 =

Puc. 2.1 MNMnaHupoBKa oxnaxgaemMblX TPHOMOB

Mpumeyarve: [Ins onpepenexHvs TemnepaTypbl B TPIOME MCMONb30BaTh 3afaHHYo

TeMnepartypy KMneHna Xnakoro xnagareHTa.

tmp - tO T (7 - 10) {OCJ - Ans amMmmMuaka (R717)

tmp — tO + (1 2 - 20) lo CJ - ans XMafoHOB (R)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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C. 12/47

B-1

«50 net CCCP». NepeBo3nMbIN rpy3 — NPOAYKTbI NUTaHNA. XnagareHt R717.

B-2

«50 net CCCP». NepeBo3nMbIN rpy3 — NPOAYKTbl NUTaHus. XnagareHt R22.

B-3

«OxoTckoe mopey. [NepeBo3nMbIn rpy3 — QpyKTbl. XnagareHt R717.

B-4

«lMpomeTeny». MNMepeBo3nmbIN rpy3 — MopenpoaykTbl. XnagareHT R404a.

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

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Cop.epx(aHMe n nopaaokK BbinosiIHeHUA paGOTbI:

- MONY4YnTb M30bpaxeHne cyaHa ¢ ero napameTpamu;

lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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- onpeaenuTb pa3Mmepbl rPY30BbIX NOMELLEHWN;

- MOCTPOUTb aNMroOpUTM TEXHNYECKOIro 3agaHuA,

CopepxaHue oT4yeTa:

TeTpagb € BbINOSITHEHHOW MPaKTUYECKON.

MpakTuyeckoe 3aHATUE Ne 2.
Bbi6op cxembl CyA0BON CUCTEMbI XONoAoCHabXeHus, BbIGop pabounx BewecTs.

Uenb 3aHsmus: Hay4untbcs npaBuibHO onpefensitb U Bbibupatb paboyee Teno.
BbibrnpaTtb npaBuibHY0 CUCTEMY OXNaXOEHUS.

dopmupyembie obwue u npogheccuoHanbHbie komnemeHyuu: 1K 3.2, [1K 3.5.

dopmMmupyemMbie nu4HOCMHbIe pe3ynbmamsbli: JIP 23-24, JIP 26-30, JIP 32.

Ucnonb3oeaHHbIe ucmoYHuku: [11]

Teopemu4eckasi Yacmab.

Ha npomMbICcnoBbIX Cyfax NPMMEHSIIOT Ba OCHOBHbIX cnocoba oxnaxaeHus:

- HenocpeacTBeHHOe NpW NOMOLUK XNagareHTa, Kungawero B npubopax oxnaxgeHus,
pacnonoXeHHbIX B OXIaXgaeMbIX NOMELLEHNAX;

- pacconbHoe, Mpuv TMOMOLWM  XNaJOHOCUTENS,  UUPKYNUpYyoWero  Mexay
ncnapuTenemM u paccosibHbIMU Npubopammn OXnaxaeHus.

Boibop cucTembl OXnaxgeHusa  3aBUCUT  OT  TEXHOMOMMYEeCKUX  YCroBUMH,
aKcnnyaTauMOHHbIX N 9KOHOMUYECKUX (PaKTOPOB.

OKOHOMMUYHOCTb  XONOAMUIBHOM YCTaHOBKM onpegenseTcs BblOpaHHbIM
TemnepaTypHbIM PEXMMOM.

Kpome aTOoro oHa 3aBMCUT OT MPOTSKEHHOCTU TpybONpoBOAOB, OT KONM4YecTBa
XfagareHta B cucteme, OT CBOWCTB XnagareHTa.

K akcnnyatauuoHHbIM  ¢akTopam  OTHOCUTCA  MEeTO4  perynmpoBaHus
X0NogonNpon3BOANTENBHOCTM  YCTAHOBKW, 3aBUCUT OT PacnOfioXEHUa XONOAWUNbHOro

obopyaoBaHUs Ha cygHe, OT pa3MepoB CyaHa M CYAOBbIX NOMELLEHWN.

Mopsaaok BbINONHEHUS paboThbl:

1. MoBTOPUTE NPOMAEHHBIN NEKLMOHHbLIA MaTepuan.

2. N3yunTb TEOPETMYECKYIO YacTb K paboTe.

3. K BapmaHTy 13 npaktuyeckon pabotbl 1 nogobpartb CUCTEMY OXNaXXAEHUS.
4. O6ocHoBaTb BbIOOP MMCbMEHHO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHaTne Ne3.
PacyéTt cymmapHoOM TennoBOW Harpy3kn Ha CyaoBYH0 CUCTEMY XOJNOA0CHa0XeHUS.

Uenb 3aHssmusi: NonNy4YnTb 3HaHWS, CBSI3aHHbIE C pacYeTOM CyMMapHOW TenmnoBo
Harpysku.

Ucnonb3oeaHHbIe ucmoYyHuku: [11]

dopmupyembie obuue u npogheccuoHanbHble komnemeHyuu: [1K 3.2, 11K 3.5.
dopmupyembie NUYHOCMHbIe pe3ynbmambi: JIP 23-24, JIP 26-30, JIP 32.

TeopeTunyeckas 4yacTb.

Llenn n 3agayn TennoBoro pacyeTta

TennoBow pacyeT NPON3BOAUTCA AN onpeaeneHns BenMYnHbl obLLero TensioBoro
NMoTOKa, NOCTYNaLWEero B OxXnaxaaemoe noMeLLeHme.

[aHHble  TenmoBOro pacyeta CnyxaT OCHOBaHMEM Ans  onpegeneHus
X0Noaonpon3BOANTENBHOCTM KOMMPECCOPOB M Bbibopa xonoannbHoro obopyaoBanus. Mpu
3TOM pacyeTe UCXoaatT u3 Hambonee HebONaronpusTHbIX YCMOBUW, B KOTOPbLIX MOXET
Haxo4MTbCA CyaoBasi XonoaunbHasa yCTaHOBKa.

B Takux ycnoBusix mMakcMmarnbHyH TEMSOBYK Harpysky NpMHMMAalOT 3a pacvyeTHoe
3Ha4yeHue.

O6wnin NOTOK B OXMaxaaemoe TMoMelleHe onpeaensieTcs Mo  cneayloLlen

dopmyre: O =0+0,+O,+0,+0; +Q Bm;

roe O, —TennonpuTok Yepes orpaxaeHus, Bt

Q, —TennonpuTok oT TepmoobpaboTku rpysa, BT

Q, —TennonpuToK oT BeHTUNAumu, Bt

Q, —TennonpuTokK OT ocBeLLeHUsa 1 npebbiBaHWs nogen B nomelleHumn, BT
Q, —TennonpuToK oT paboTarLmx MexaHusmos, BT

1. OnpepeneHve TennonpuToka vyepes orpaxaeHuns, O,

— % * —
Ql Z[<1 Foep (tnap tmp)a Bm
roe K, — KoadpduuMeHT Tenmonepenaynm 4Yepes U3ONALUMOHHOE OrpakaeHuve,

Bm/ m* *K;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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F,_, — NOBEPXHOCTb OrpaXaeHuns, u’;
t.., —HapyXHas Temnepatypa so3gyxa, "C';
t,, —TeMneparypa B Tptome, “C'.

PacueTt Tennonputoka Npon3BoaUTCS OTAENbHO MO KaXaomy TPOMY M CBOAUTCS B

Tabnuuy Net.

[TpumevaHue:

- Mpn 3anonHeHuMn TaGnuubl criegyeT yyduTbiBaTb TemnepaTtypy oxnaxaaeMblx
MOMELLIEHUI, CMEXHblE C paccMaTpUBaeMbIMU, U NMPUHUMATb HAPYXXHYH TemMnepaTypy Kak
TemnepaTtypy COCEAHEro NOMeLLEHMS.

- Ecnn npu pacyeTte nonyyaeTtcst oTpuuaTenbHbIA TENONPUTOK, TO 3TO FTOBOPUT O
TOM, YTO TENS0 He NoCcTynaeT B TPOM, a Ha06opOT HanpaBnseTcs U3 Tploma.

B atom Clliy4dae OH y4nTbiBaeTCA TOJIbKO Ha KOMMNpeccop, npn4em co 3HakoM (-)

Ha o6opynoBaHue oTpuuaTenbHbI TENNIONPUTOK HE YyYMTbIBAETCS.

Mpw crnoXeHun TENNONPUTOKOB OT OTAENbHBLIX OrPAXAEHWUIA TPIOMa OTpULLATENbHbIN

TENNONPUTOK M3 OOLLEN CYMMbl OTHUMAETCS.

Tabnuua Ne 1 OnpepeneHne TennonNpuToKa Yepes orpakKaeHns

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Mo Haznaue- | ObGozHayeHue
Hue orpaxgedHuna er'.'Tp r;l”p Af Lﬂ.."p B:‘J:_ID FG.."p Kl Ql
TpHMA

aC bC oC M H - MT _B_T_. HM OEI

1 2 3 4 5 6 7 8 9 10 11 12

1 Xp. Mmop. [maeHan
Tpy20B nanyba

HeoliHoe
IHO

Hoc

Kopma

Nesbid
bopT

MNpaewii
BopT

2. OnpefgeneHune TennonpuToka ot TepmoobpaboTkm rpyaa, Qz
_ ep mapul,
zQz — Qz + Qz , Bm
2p
roe Q2 ~ TennonpuTtok oT TepmoobpaboTku rpysa, BT

mapel
Qz ~ TennonpuTok OT orpaxaeHus Tapbl, BT

Onpepenexve Tennonputoka Q,”; Bm

M, *(i,, —i.,,)*1000 1000

P = Bm;
0, 24 %3600

roe M p _ Macca rpysa, noctynatowiero Ha TepmoobpaboTky, T/cyT;

Ly ~ aHTanbnvis npoaykta B Hayane tTepMoobpaboTku, KIK/Kr;

Lo~ BHTaNbNWS NPOAYKTa B KOHLE TepMoo6paboTku, KIK/KT;

3HauyeHns 3HTanbnuin BbIOMparTCca No Tabnuue B 3aBMCUMOCTU OT HayanbHOW U

KOHEYHOW TemnepaTyp rpysa u Buaa TepmMoobpaboTku:

—1,,, =1, Ans 3aMOpaxvBaHUs U OXMaXOEHWS Tpy3a;

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



KMPK BFAP® ®I'60Y BO «KI'MY»

PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 20/47

NCCIEOOBATEJIbCKMX PABOT

o tHaq = tmp + (8 ~ 10)[ CJ 05114 JOMOpaXnBaHUA N OOOXINaXXOEeHUA,

mapol
OnpepgeneHve TennonpuToka QZ

mapul Mmapbl * Cmapbl * (tHaq o tKOH ) * 1000 * 1000
Q," """ = Bm;
24 %3600
roe M,, ...~ macca Tapbi [m];
Cupw — TEMIOEMKOCTb TapbI [Kﬂ«?*C/KZ * K];
NnpMHNMaem: Mmapbz = /091 - 093 /* sz [m],
C, . . =146[xc/ ke * K]

mapbwl

OnpepneneHve o6LLEero TenmnonpuToka ot TepMoobpaboTku U pacnpeaeneHme ero Ha

KOMMpeccop 1 06opyaoBaHue

ZQz = Qzep + szapbl[Bm];

MpumevaHue: PacnpegeneHve Tennonputoka OT TepmoobpaboTku rpysa

koMnpeccop 1 06opyaoBaHNE YYUTbIBAOT TakK:

QZKM = IOO%ZQ2 ecnm npouecc TepmoobpaboTkM  umaeT
OXNaXaaeMblxX Tpromax /pooxnaxneHue

Q2 =130%>. Q2 [foMopakusaHue/,

KM _ 0 ecnu npouecc TepmoobpaboTkm maet
Qz =100 A’Z Qz annapatax /CMA n oxnagutenu CloO/.

0, =100%X.0,

Pacuert TEenrornpuToKka Begetcd And KaXXaoro TproMma otaesibHo.

3. OnpegeneHue TennonpuToka OT BEHTUNALNUN Q3

VI’ZOM * 10603() *ax (iHau B lmp)* 1000
= B .
& 24%3600 5]

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



KMPK BFAP® ®I'60Y BO «KI'MY»

PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 21/47
NCCIEOOBATEJIbCKMX PABOT

MO-15 02 06-TM.03.13

3
rae V,ox- 06BEM BEHTUNMPYEMOrO NMOMELLEHUS; [M J
_ 31.
Vnom_ T me. >X<zgmp. * Hmle J’
me) Bmp) Hmp - OJ1MHa, WnpuHa n BbiICOTa TpOMa, [M]

3
,0603()- NMOTHOCTb HApPYXHOro Bo3ayxa Ke/ m )

a- 4ucno obmeHoB Bo3gyxa; d = (1 - 2) ANs TproMa XpaHeHus

OXIaXOEHHbIX rpy30B; d = (3 +4) ANs TPIOMa XpaHeHus
MOPOXEHbIX rPY30B;

Lyaus tmp - HTANbNMM HapyxHOTO BO3MyXxa 1 BO3ayXa B TploMe KIX/KT;

Benuuunbl Pepsosluaustmps  OnpepensiioTes no guarpamve I — d;

i
[KEDK/kr]

d [r/kr]
Bennuuubl: O,,,, —onpeaenaiTca no Touke (1)
L., — onpegenstoTcs no Touke (1)
imp -- onpegensarTca No Touke (2)

MpumevaHue:

- ANS NOCTPOEHUst TOYkM 1 HeoBXoAUMO 3HATb BENUYMHbI tHap u (Dyap

/ TemnepaTypy 1 BNaXXHOCTb Hapy>Horo Bosayxa /;

- ANsi NOCTPOEHMS TOYKN 2 HEOBXOAMMO 3HaTb BENTUYMHBI tmp u (Dmp

/ TemnepaTtypy 1 BNaXHOCTb BO3ayXa B TPOME /;

- pac4yeT TennionpumuTtoka Q3 BeAeTCd MNo KaXXaoMy TproMy OTAESIbHO,
- pacnpegeneHne TennonpuToka Q3 Ha KoOMnpeccop 1 o6opyu03aH|/|e

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




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 22/47
NCCIEOOBATEJIbCKMX PABOT

I'IpVIHVIMaeTCﬂ:
KM 06
Q3 — Q3 — Q3

4. OnpegeneHune TENNONPUTOKA OT OCBELLEHUS U Ntoaen Q4

0, =350%m+ Y. N|Bm)];
roe 350- BENMUMHA TENOBOro NOTOKA OT OHOTO YENOBeKa;
m - uucno paboTtawowmx nogen, M = (1 + 2) yej.

>N - cymmapHbI TEnnoBoW NOTOK OT CBETUSTLHUKOB;

ZN = 1-2Fn0M ANnsa TPHOMOB;

2N= 4-5E10M ANsi NPON3BOACTBEHHbLIX MOMELLEHWN.

MpumeyaHue:

- pacnpegerneHve Tennonputoka O, Ha komnpeccop 1 06opyaoBaHME y4MTbIBAKOT
KM
Tak: Q4 = (095 -~ 0975)* Q4
06
Q4 = Q4

- pacyeT TennonpuToka O, BedeTCs Ans KaXaoro TpioMa OTAenNbHO.

5. OnpegeneHne TennonpuToka oT paboTarLmnx MexaHn3mMoB QS

roe Z N3 - CyMMapHaa MOLWHOCTb SJ'IeKTpOD,BI/IFaTeJ'IeIZ, YCTaHOBJIE€HHbIX

nomMeLleHnAax;

2N 5 = (3000 - 8000) [Bm] ANS OXNaXJaeMbiX TPOMOB;
ZN3 = (8000 - 10000) [Bm] - NS MOPO3MUIIbHbIX annaparos;

MpumeyaHue:

- pacnpepgenexue Tennonputoka Q. Ha KOMMIpeccop U 060pyAOBaHNE YYUTbIBAIOT
KM 06
TakK: QS - QS _ QS

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




KMPK BEFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-MM.03.M3 PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

NCCIEOOBATEJIbCKMX PABOT

CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX N C. 23/47

CBopgHasa Tabnuua TeNnnonpuToKOB U onpepeneHune xonoaonpomn3soanNTennbHOCTU

Ha Komnpeccop.

ans onpepeneHna obuiero TENNOMNPUTOKa COCTaBJIAKOT CBOAHYHO Ta6J'IVIL|,y

TENJIONMPUTOKOB C YHETOM pacrpeneneHund no temnepartypam KUneHnA.

an/IHI/IMaeMZ t,, —TeMnepatypa KuUNeHua XxnagareHTta, nojaBaemMoro B TplOMa

XpaHEeHUs1 OXNaXXaeHHbIX FPYy30B.

t,, —TEMnepaTtypa KuneHuda XxnagareHta, nogaBaemMoro B TpioMa XpaHeHud

MOPOXXEHbIX rPy30B.

Tabnuua Ne 2 CeogHas Tabnvua TennonpuToKoB

t t
Ne | Hamme: | ™ 0 Q1 Q2 Q3 Q4 Qs Qs 2 Qo
{ﬁi{? uﬁﬁ“[c] [’C]KOKOKOK O|lK|O|K]|O
THIDME M|[B |[MB|M|B|MI|B|M|B|MI|B | KM 0Ob
1. | XR.axa
rpy3oB
2. | Xp. gxn.
rpy30B
>
ZRMOR.
3. rpy3oB
>
MpumeyaHue: - onpegenuTb OOWMI  TENNONPUTOK MO  KaXkAOMY TPHOMY Ha

komnpeccop >0, u Ha oGopyaosarure >0,”;

- onpegenuTb OOLWMIA TensonpuTOK Ha KOMMPeccop MO Kaxgol Temnepartype

kunennst >0, n X0, ;

TennoBble NOTOKM HEBO3MOXHO onpepnenntb N0 TOYHOMY pacyeTy, TaK KakK MHOrme

M3 HWUX HEenb3s Y4YecTb MOSIHOCTbI0 /Yepe3 M3onsauuio TpyOGonpoBOAOB XnajareHTa U

paccona; ncnapurernemn; Yepes HennOTHOCTM B NiOKax U T.4./.

MoaToMy HEO6XOAMMO yBenMuNTL 06LLMIA TennoBoi NoTok Ha (20+30)%.

QmKM = (1:2 - 173) * ZQmKM [Bm] 5 QozKM (192 - 173) * QozKM [Bm] >

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




MO-15 02 06-TM.03.13

KMPK BFAP® ®I'60Y BO «KI'MY»

PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN
NCCIEOOBATEJIbCKMX PABOT

C. 24/47

BapuaHTtbl. YacTb AaHHbIX GepeTcs B npakTuyeckomn 1.

B | 'py3oBble nomeLleHus
1 11,2
2 34
3 16,5
4 11,3

NMopsaaoK BbINONMHEHUA:
1. MNonyynTb nHanBMAYyarnbHOE 3aJaHue.
2. B3atb gaHHble TemnepaTtyp 13 npaktuyeckon paboTbl Nel.

3. Paccuurtatb TennonpuTok.

CopepxaHue oT4yeTa:

- HanmeHoBaHme npakTnyeckom paboThl;
- Uenb paboThl;

- BapunaHT 3agaHus;

- MNopsinok pelueHns 3agaym no 3agaHHoOMYy BapuaHTy

MNMpakTuyeckoe 3aHaTne Ne 4.

PacuéT mn no,q60p OCHOBHOIo  BCnomMmoratesibHOro xonoaouibHOro

ob6opyaoBaHus.
Lenb 3aHamusi: HayunTbCs NpoM3BoaANTbL Nogodop obopyaoBaHus.

Ucnonb3oeaHHble ucmo4Huku: [11]

dopmupyembie obuue u npogheccuoHanbHble komnemenyuu: 11K 3.2, IIK 3.5

dopmupyembie nu4HOoCcMHbIe pe3ynbsmamsi: JIP 23-24, JIP 26-30, JIP 32

TeopeTuyeckas 4yacTb.

[TonOop xomrmpeccopa HEOOXOAUMM MJii TOYHOTO ONpENeNieHus 3aTpar u

QJICKTPOABUTATCIIA.

Pacuer IIKM
IHopsinok BbINOJIHEHHUS Pa0OTHI:

1.3anucarh JaHHBIE XOJIOAUIHLHON MAIIIUHEI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx

skoHoMHUHU. [logbop MPOM3BOAUTCS MO TEOPETUYECKOW TMoJaue M MOIIHOCTHU




MO-15 02 06-TM.03.13

KMPK BEFAP® ®I'60Y BO «KI'MY»

PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX N
NCCIEOOBATEJIbCKMX PABOT

C. 25/47

X.d.-

Q0=

2. IlocTpouTh LKKI B TETPaAH U Ha quarpamme 1gP-i.

g P

Pk

Po

S=const

tBC

tHar

3. ITocTpouTh TaOIMIYy TOUEK ITUKIIA U BHECTHU MTOKA3aHUS.

Tabnuiia mapaMeTpoB TOYEK ITUKIIA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

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




KMPK BEFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-TM.03.13

PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX N C. 26/47

NCCIEOOBATEJIbCKMX PABOT

HOMEP

TOUHEK

I,

. [c]

i

[A;Z('m_f r{e]

S,
(DK /52 * K|

4, HpOI/ISBeCTI/I PacucT OUKJIa.

- YACJIIbHaA MaCCOBas XOJOAOIIPOU3BOAUTCIIBHOCTD:

9o = (il’ — I ) K JIK/KT

- yielbHas Harpy3Ka Ha KOHJICHCATOP:

qK — (12

— )
3 kJK/KT

- yZenbHas Harpy3Ka Ha MepeoxXaaguTellb:

Qn = (Z3

_ )
4 kJx/Kr

- yaenbHas paboTa IIuKIIa /KoMIipeccopa/:

lch = (12

B il ) kJx/Kr

- XOJOIUJIbHBINA KOY(PDUITUEHT:

E

_ 4o
/

S.IIpousBectn pacdyeT NOPIIHEBOrO KOMIIPECCOpA.

KM

OmnpenensieM KOJTUYECTBO XJIaJareHTa, UPKYJIUPYIOUIEro Mo cXeMe:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

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




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 27/47
NCCIEOOBATEJIbCKMX PABOT

G, =2 [ercl];
9.

OmpenensieM TEOPETUIESCKYIO MOIa4y KOMITpeccopa:

Vg - Gx.a- >X<Vl |.M3 /CJ; rIe Vl

-00beM TOYKH BcackiBaHHs B KM

Omnpenensiem k03¢ HUIMEHT MOAa4X BUIUMBIX IIOTEPh B KOMIIPECCOPE:

_PR-AP, (P +AP, P —AP,

Hae .
7 >

5 £y £y

A

. AP, =0,005 Ml

- ACIPECCCUs BCACBIBAIOIICTO KJIallaHa,

AP, =0,01 MIla

- ACMPCCCUs HArHCTATCIIbHOI'O KJIallaHa,

c= (0’03 - 0’05) st R717 - BEJIIMYMHA OOBEMHOTO MEPTBOTO
npoctpanctea [IKM

OmnpenenseM Kod)PUITUEHT MOJaYN HEBUAMMBIX TOTEPh B KOMIIPECCOPE:

Tyt + 273

ﬂ’w - — 2 )
7. ¢ +273
[y —
rac. TEMIICPATypa KUIICHUA XJIaJarcHTa.

K rteMmmeparypa KOHACHCALUU XJIaJareHTa.

Omnpenensem kod(pPuUIUEHT o1a4u KOMITpeccopa:
’
—_— k< °
A=A A ;

OnpenensieM  ACHUCTBUTENBHBIM  00BEM,  OMHUCHIBAEMBIA  TOPITHEM
KOMIIpeccopa:

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




MO-15 02 06-MM.03.M3 PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

KMPK BFAP® ®I'60Y BO «KI'MY»

CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 28/47
NCCIEOOBATEJIbCKMX PABOT

K.II. 1.

v, =% [M3/7<Bm];

OHpC,ZIeJIHCM aI[Ha6aTI/I‘I€CKy10 MOITHOCTBb KOMIIpECCOpa:

Naa — Gx.a *II{Z\J [KBm];

OmnpenenseM UHIUKATOPHBIN K.I1.J1. KOMIIpEccopa:

1, Z%l +b*t0;

rie b- smnupuyeckuil KO3 PUIMEHT;
b=0.001 s aMMUAYHBIX KOMITPECCOPOB,

b=0.0025 s XJIAJOHOBBIX KOMIIPECCOPOB,

0 TeMIlepaTypa KUIIEHHs XJaJareHTa ¢ COOTBETCTBYIOIIMM 3HAKOM (+);

OHpCIICJUIGM HHAWNKATOPHYIO MOITHOCTb KOMIIpECCOpa:

N

N, = —22 [xBm];
77;
OmnpenenseM 3(hPEeKTUBHYIO MOITHOCTh KOMIIpEccopa:
N,
Ne:_l [KBm]; —(082—09)
77 siex riue Maiex =\U:0£=U7) MeXaHUYECKU I

OnpenenﬁeM MOITHOCTBb ABUI'ATCJIAA KOMIIPCCCOpa:

N, = Ne [KBm];

6

. 1oy =(0,96+0,99)

o6 T - K.11.4. aurareiist KM

OmnpenensieM TEIJIOBYIO HArpy3Ky Ha KOHJAEHCATOP:

O, =G,, *q, [xBm];
QK Qo + NV, [KBm],

N3 nByX BeMYMH JIJIs pacyeTa KOHJIEHCATOPOB BhIOMpaeM HanOOJBIIYIO.

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




KMPK BEFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX N

NCCIEOOBATEJIbCKMX PABOT

C. 29/47

[Io pacuerHbiM JaHHBIM Vi u Ny,

BBIOMPAEM MapKy CTaHJIApTHOIO

IMOPHIHCBOTO KOMIIPpECCOPA M BBIIHUCBIBACM €TI0 TCXHHUYCCKYIO XAPAKTCPHUCTHUKY B

Ta0IMIHOH hopme.

PacueTr BUHTOBOI0 KOMIIpeccopa.

[Topsinok BBIMOTHEHUS paOOTHI:

1.3anucarh JaHHBIC XOJIOI[HJILHOﬁ MallIuHBI.

Jano:

X.a.-

Qo=

2. IlocTpouTh LMK B TETPAA U Ha quarpamme 1gP-i.

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




KMPK BI'AP® ®I'6OY BO «KI'MY»
. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 30/47
NCCIEOOBATEJIbCKMX PABOT

[{yki B tuarpaMme 1711 BAHTOBOTO KOMIIPECCcopa CTPOUTCS aHAIOTHYHO ITAKITY
MOPIUIHEBOIO KoMmIpeccopa. 3areM njisi noctpoeHus noiutporn (1-2¢) u (1-2m)
HEO0XO0JIMMO ONPEACIIUTh TapaMeTphl ToUekK (2¢) u (2m);

(1-2c¢) -nonurpona cxkarusa BuHTOBOro KM cyxoro cxarus,
(1-2M) -mosuTpona cxaTUs Macia03armoJIHEHHOTO BUHTOBOTO KM.

[TosokeHre TOYKH (2¢) OonpeneseTcs mo sHTansnun Ly, -

Zad _ (iz _il)

Mhwon = ;7 (Z. ; ) = M3 ypaBHEHHUS OIPEIEIIEM SHTAIBINIO TOYKH
noxn 2¢ 4

: (iz _il) .
Le =4 + [KZZ?*C/ KZ] stae 1, = 0,8 k.11, monuTpons..

noui

TonosxeHue Touk (2M) ompeemsiercs mo Temmeparype Lo,

1

m—
m

T,,=T,*&, ;5 t, =T, -273|°C|;

e €uap = P
0

Hapy’XHasgd CTCIICHb CXKATH:,

m= (1 d+1 .3)— IIOKAa3aTellb TOJIUTPOIIBL,
T, =t +273)[K];

3. ITocTpouTh TaOIMIYy TOUEK ITUKJIA U BHECTHU MTOKA3aHUSI.

HOMEp P, t, I, v, S,
TOIKH [M1T1a] [°C] [kIic / k2] [Jl/l3 /KZ] WK / ke * K

N | = | =

b

[\

NN || [W

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

S



KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
MO-15 02 06-1M.03.N3 CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN C. 31/47
NCCIEOOBATEJIbCKMX PABOT

Tabnuma mapaMeTpoB TOUYEK UK
4. IlponsBecTH pacyer IHKJIIA.

- yIeTbHAs MacCcoBast XOJIOIOMPOU3BOIUTEIHHOCTS!
9o = (11' — s ) K JTK/KT

- yAenbHAas Harpy3ka Ha KOHJEHCATOP:

q. = (lz — 13 ) K JIK/KT

- yAeTbHAs Harpy3Ka Ha IMepeoxJiauTelb:

q, = (13 - 14) K JIK/KT

- yaenbHas paboTa UKIIa /KoMmpeccopa/:

Lo = (lz -4 ) K JIoK/KT

- XOJIOIUJIbHBIA KOI(PDUITUEHT:

_ 4o
/

KM

E

5. IlpousBectu pacueT U moAOOP BUHTOBOTO KOMIIpEccopa.

OrnpenernsieM KOJIMYECTBO XJIaJareHTa, UPKYJIUPYIOIIEro MO CXEME:
G, , = 2 [ke/c);
Xx.a. b
q

OmpenensieM TEOPETUYECKYIO MOIa4y KOMITpeccopa:

Vg =G_, *V, |_Jl/l3 /cJ'

5 TIe Vl -00beM TOYKH BcackiBauusa B KM

[Tocne mocTtpoeHus nuKiIa pabOThl XOJOAWIBHOW MAaIIMHBI C BHHTOBBIM
KOMIIPECCOPOM OMpENIEsieM BEJIWYUHBI V, u N, aHaJOTMYHO pPACYETy IMOPIIHEBOrO
KOMIIpeccopa.

IIpumeyanue:

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




KMPK BFAP® ®I'60Y BO «KI'MY»

. _ PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
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- KoaddunmenT nogaun BUHTOBOTO KOMIpeccopa A U 3GEKTUBHBIN K.IL1. 7,
HEOOXO0IMMO OTPEACIUTh TPpadhUIECKUM CIIOCOO0M;

[Ipu onpenenennu 3PpGHEeKTUBHON MOITHOCTH B (HOPMYITY BMECTO TOUYKH (2)

HEOOXOJIUMO TMOCTPOUTH HHTANBIUIO Touek (2¢) unu (2M) B 3aBUCHMOCTH OT

XJJaagarcHra.

e

N = Gx.a. (i2c _ll) [KBm]; U

7.
Ne — Gx.a. (iZM _ il ) [KBm] :
7.

H€06XOIII/IMO OIIpCACINTb KOJUYCCTBO Macjd, MOHUPKYJIUPYHOIICTO IIO

BUHTOBOMY arperary:

. QMaCJla 3 .
VMaCJza — C . * AT [M /C] .
Priacia™ Puacna Mmacaa

rae Cp, e = 2,1[Kﬂ9f0/ Kke* K ]— TEIUIOEMKOCTh Maca;

P =08%10% ke / a0° |-

INTIOTHOCTB Macja,

Qm,m = Gx'a, * (ch - lz,,,) [KBm]— KOJIMYECTBO TEMJIa, OTBOAUMOIO MAaCJIOM;

AT =

e = (fzc —1,, ) [K ] — pasHOCTh TEMIEpaTyp Macio B IpPOIECce

OTBOJA TCILIOTBI B BUHTOBOM KOMIIPCCCOPC.

[To pacueTHbIM JaHHBIM V, u N,, BBIOMpaeM MapKy CTaHIAPTHOTO BUHTOBOTO

KOMITPECCOPa M BBIMTUCHIBAEM €TI0 TEXHUYECKYIO XapaKTepUCTUKY B TAOIMUHOMN (popme.

MopsaoK BbINONHEHUA:

1. B3aTb Harpysky Ha XOnoAunbHY MalLVHY U CUCTEMY OXMaXKaeHus 13
npeablayLwmnx npakTMyecknx pador.
Mpoun3BecTn pacyeT LUuKna XonoaunbHON MallvHBbI.

MogoGpaTh KOMMPEeCccop ¥ KoHAeHcaTop.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Popma oTyeTa:
4. BbinonHeHne npakTnyeckom paboTol.

5. 3awmTa npaktnyeckon paboTbl.

MNMpakTnyeckoe 3aHaTne Nes
BbinonHeHne nnaHnpoBku PMO cynoBon cucteMbl XONo[o0CHa0XeHUs.

Lleﬂb 3aHsmMusi: Hay4dnTbCA rpaMOTHO pacCTaBIIATb o6opy,u0|3aH|/|e.

Ucnonb3zoeanHbie ucmoyHuku: [8], [10], [11].
dopmupyembie obuue u npogheccuoHanbHblie komnemerHyuu: 11K 3.2, IIK 3.5

dopmupyembie nu4HOcMHbIe pe3ynbsmamsi: JIP 23-24, JIP 26-30, JIP 32

Teopemu4eckasi Yyacme.

PasmelieHne n B3aMMHasi KOMMOHOBKA OTAESbHbIX 3M1EMEHTOB XONOAMIMbHbIX
YCTaHOBOK A0SKHbl yaoBneTBopATb [MpaBunam Peructpa Poccun. [Npu pacctaHoBke
obopynoBaHus obpawjaloT BHMMaHME Ha BO3MOXHOCTb BbIEMKM BarioB U MOPLUHEN
KOMMPECCOpPOB, 3aMeHbI M YNCTKM TPYO B KOHAEHCATOpax u ucnaputenax n 1. o. CeobogHble
npoxoAdbl Mexay KOHLUEBbIMWU (BbICTynawoWUMnN) YacTaMu obopyaoBaHUs M CyAOBbIMU
nepebopkamun NnNu gpyrmmm yCTpomcTBamm SOMMKHbI 6bITb He MeHee 700 mm. Anga ygobcTea
00CcnyXnuBaHUa U peEMOHTa MEXaAHMU3MOB N YCTPOWCTB, PACMONIOXEHHbIX HA 3HAYUTESTbHOMN
BbICOTE, 06OpPYyAylOT MEeTannuMyeckMe nnowanku n Tpanbl WUPUHOW He MeHee 450 mm,
CHabXXeHHble MeTanIMYeckMMmn nopy4HsMun Bolcoton He MmeHee 900 mm. Ecnu kakne-nnudo
NMowaakM npensiTCTBYOT LMPKYNAUMM BO34yXa B MALMHHOM OTAENEHUU, UX 3aMEHSAI0T
CTanbHbIMU peLeTkaMm C MeTanIMYECKUMM NOPYYHAMK. [ANa yMEHbLUEHNSA BINAHNSA Kayuku
cygHa Ha paboTy XOnogurbHOW YCTaHOBKM, KOMMPECCOPbl U KOXYXOTPYOHbIe annaparhbl
yCTaHaBnMBalT BOOMb AuameTpanbHOM NfockocTn cygHa. PacnpepenutenbHble U
perynupyrowine ycTponctea W Opyrne opraHbl ynpaBfieHusi, a Takke BCe yKasaTenu
N3MeEpPUTESIbHBIX NPUMOOPOB, CUrHANU3UPYIOWNX O TEMNSIOBOM COCTOSIHUM  TPHOMOB,
CTpeMATCH pacnosiaratb B NOMELLEHNUN XONOAUmbHbIX MalUvH. B3anMHoe pacrnonoxeHue
KOMMpeccopoB M annapaToB AOSMKHO MO BO3MOXXHOCTM OTBeYaTb MNocreaoBaTesflbHOCTH
npoLeccoB, ¢ TeM 4YTOBbI coeguMHUTENbHbIE TPYBonpoBoabl UMeNn HEGONbLUYHO AMNHY, He
Oblnn pasdbpocaHbl MO NOMELLEHMIO, a TaKkKe BKItoYanu B cebs MMHMManbHoOe KOnM4yecTBo

NnOBOPOTOB U MNMETEJSIb. Ons ©onbLUen KOMMAaKTHOCTU XONOANINbHBIX YCTAaHOBOK HEKOTOpPbIE UX

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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anemMeHTbl 06beAuHAIT B oOTAenbHble arperatbl. KOHCTpyKuMs arperata [OIDKHA
obecneunmBatb BO3MOXHOCTb PEMOHTa OTAESIbHbIX €ro 3feMeHToB 0e3 [eMoHTaxa
ocTanbHbIX M NpedycMaTpuBaTb OAHOCTOPOHHee obcnyxuBaHue, TO eCTb apmaTypa,
n3mepuTenbHble Npubopbl, CMOTPOBbLIE CTEKNa W Mp. AOMKHbI BblTb PaCcnoOnoXeHbl C
NMLEBOW CTOPOHBI, MPU 3TOM OHW He AOMXHbI BbICTYNaTb 3a rabapuTbl arperata, 4Tobbl He
MeLLaTb ero obcnyXmBaHuo

MNopspok BbiNnonHeHUN:

1. MN3yunTb TEOpEeTUYECKYIO YacTb.

2. 3akpenuTb NoslyvyeHHble 3HaHus Ha cteHae RCDE22

Popma oTyeTa:
1. BbinonHeHHas npaktuyeckas pabora.

2. 3awwuTa npaktuyeckon paboTbl.

MpakTnyeckoe 3aHaTne Ne 6.
BbinonHeHne cxemM LMpKynsaumm paboymx BewecTB Cya0BON CUCTEMbDI
XonoaocHabXxeHus

Lenb pabomsi: 3akpenneHne nomy4YeHHbIX TEOPETUYECKNX 3HAHUA.
®dopmupyembie obwue u npogheccuoHaslbHbIe KOMNemeHyuu:
dopmupyembie TUMHOCMHbIe pe3yJibmambli:

Ucnonb3oeaHHbIe UCMOYHUKU:

Uucmpymenm: JluHelka, kapaHOawu ysemHsie, iucm A2.

Teopemu4eckasi Yacmab.

Knaccudmkauus cxem:
onekTpuyeckme-9
Mmopasnuyeckune — I
NHeBmaTuyeckue-Il
KnnemaTtnyeckne — K
Ontunyeckne — Jl
KoMbuHupoBaHHble — C
BakyymHble —B
[asoBble — X
ABTOoMaTtusaumm — A

Mo Ha3HayeHWo pa3nuyalroTcs:
CTpyKTypHbIE -1

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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®PyHKUMOHamNbHbIE — 2
MpuHuMnNuanbHble -3
MoHTaxHble — 4

CxeMbl nogknoveHus -5
O6wwe -6
Pacnonoxenus — 7
Mpoune — 8
Ob6beguHeHHble-0

CxeMbl KOMOMHMPOBaHHbIE NpUHUUNUanbHble C3.

O603HauyeHus.

Ha npuHunnuanbHOn cxeme nsobpaxatoT Bce rmapaBnnyeckme n nHeBMaTmyeckme
aneMeHTbl, Heobxoaumble Ans paboTbl XONOAUNBLHON MaLUVHBI. ONeMEHTbI U YCTPOMCTBA
n3obpaxatoT B BUAE YCrOBHbIX 0603HaYEHUN.

BykBeHHOe 0603HaYeHne A0MKHO NpeacTaBnaTb COB0M COKpalLeHHoe
HanMeHOBaHWe 3reMeHTa, COCTaBfeHHOE U3 ero HavasbHbIX UM XapakTepHbIX OyKB.
Mpwn oTcyTcTBMM 0603HAYEHMI B NEPEYHE HA MOSie CXeMbl AOIMKHbI ObiTb NPUBEAEHDI
COOTBETCTBYHOLLME MNOSICHEHUS.

MopsakoBble HOMEpPaA 3fieEMeHTaM cregyeT npuceBanBaThb, HA4YMHas C eauHuL,
KOTOpPbIM Ha CXeMe NPUCBOEHO OANHAKOBOE BYKBEHHOE MO3MLUMOHHOE 0B03HaYeHMe.
Hanpumep, H3B1, H3B2 u 1.4. MNo3nymMoHHoe 0603Ha4YeHne NpoCTaBnsloT Ha CXemMe
PAOOM C YCHOBHbIM rpadpuyeckum nsobpaxeHmem.

Cxema MOXeT BbIMOMHATLCA NPOCTbIM KapaHaallom ¢ LmppoBbIM 0603Ha4YEHNEM
TpybonpoBoaoB.:

Bopa-1

AmMmmnak-11

®PpeoHbl 1 nx cmecu -18
Macrno -14

Paccon-22

[onyckaeTcs BbINOMHEHNE CXEM B LIBETE:
XonogHbIi nap X.a — CUHUM
["opsiuni nap X.a — KpacHbIN
Knokum x.a — XKenTtbin

Macrno — KopuyHeBbI

Bopga — 3eneHbin

XonogHbl paccon — TEMHO3€ESNEHbIN
OTenneHHbIN paccon — cepbin

CoeauHeHue TpybonpoBoaoB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA

CUCTEM XONOOOCHABXEHWUA, MPOBEOEHNME KOHCTPYKTOPCKNX U C. 36/47
NCCNEOOBATEJIbCKMX PABOT
LLramn
185
7 .10, 23 15 ,10 70 50
| T | Maccal M il
3  Hzae L Tuc X dorqym. | Ioon. | gam]
y Paspat. s|5ls) 17 | 18 4
] Ipos.
- Txanmp. Juem  |Tucemos i
“ 20 v
Hxonmp) =
Yms.
lMonyyeHne BapmaHTOB 1 nHanBUAyanbHasa pabora.
Bapuwant | MKM | BKM (KO | MO |JIP | PO |PC |H3B | U Pl | BOta | b X.a
1 1 - 2 1 1 1 1 3 1 - 1 4 717
2 1 - 3 1 1 1 1 4 - - 1 10 22
3 - 1 2 - 2 1 1 3 - 1 1 5 717
4 2 - 2 1 1 - 1 3 - - 1 4 22
5 - 1 2 - 1 - 1 2 - 1 - 5 717

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




KMPK BFAP® ®I'60Y BO «KI'MY»

MO-15 02 06-MM.03.M3 PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
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NCCNEOOBATENBLCKNX PABOT
6 1 - 2 1 1 1 1 3 1 - 1 4 22
7 - 1 - 1 1 - 1 1 - 1 1 3 717
8 1 - 2 1 1 1 1 3 1 - 1 8 22
9 2 - 3 1 1 - 1 4 - 1 - 4 22
10 1 - 2 1 1 - 1 3 1 - 1 3 717
11 2 - 3 1 1 - 1 2 - - - 8 22
12 1 - 2 1 1 - - 2 1 - 1 6 717
13 1 - 2 1 1 1 1 2 - -- 1 5 717
14 2 - 2 2 1 - 1 2 1 - - 6 22
15 1 - 1 1 1 1 1 2 1 - 1 4 717
16 - 1 2 - 2 - 1 3 1 - - 7 22
17 2 - 2 2 1 1 1 2 - - 1 4 22
18 1 - 3 1 1 1 1 3 - - 1 5 22
19 1 - 3 1 2 - - 4 - - 1 6 717
20 1 - 2 1 1 1 1 2 - - 1 3 22
21 - 1 1 - 2 - 1 3 - 1 1 5 717
22 2 - 1 1 1 1 - 2 - - 1 4 22
23 1 - 2 1 1 1 1 3 - - 1 4 717
24 1 - 2 1 1 1 1 4 - - 1 3 22

Bo Bcex cxemax npucyTcTByeT macrnocbopHuk. B cxemax 22 obssatensHo PTO, B

cxemax 717 obgasatensHo 0.

Mopsaok BbINONTHEHUA pabdoThl:

N3yunTb TEOPETUYECKYHO YacCTb.

BbiGpaTb BapuaHT No HOMEpPY M3 Cnucka B rpynne.
BbINONHUTL CXeMy NPOCTbIM KapaH4aLLOM.

BbinonHuTb CXeMy B LBETE.

o M 0N =

Onucatb paboTy cxemsbl.
Popma OTYETHOCTMU:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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PA3PABOTKA PABOYEN U MPOEKTHOW AOKYMEHTALINA
CNCTEM XONOJOCHABXEHWA, MPOBEOEHNE KOHCTPYKTOPCKUX AN

C. 38/47

paboT

1.  Cxema npuHuuMnunanbHas.

MpakTuyeckoe 3aHATUE Ne 7.

MoaroToBka pabo4en AOKyMEHTaLMM Ha OCHOBaHUM NPOoBeAeHHbIX NPOEKTHbIX

Lenb pabombi: 3akpenneHne nony4yeHHbIX TEOPETUYECKUX 3HAHWIA.

Popmupyembie obwme n npodeccuoHanbHble kKomneteHuun: K 3.1, 1K 3.5.

PopmMmupyemMbie nu4HOCcMHbIe pe3ynbmamsbli: JIP 23-24, JIP 26-30, JIP 32.

Ucnonb3oeaHHbIe ucmoyHuku: [1], [2]

Teopemu4eckasi Yacmab.

CBopgHas Tabnuua xonoaunbHOro ooopyaoBaHus.

Mocne pacyeTta 1M nogbopa BCEX 3NEMEHTOB CyAOBOW XONOAWUIBHOW YCTaHOBKM

cocTaBlideM CBOAHYIO Ta6n|/|uy xXonogwunbHOro o6opyuoaaH|/|;|, roe ykasbiBaeéM OCHOBHbIE

napamMeTpbl CTaHOAPTHONO XonoguiibHOro O60py,D,OBaHI/IFI.

CY[AOBOW XONMOAWUNBbHOW  YCTaHOBKU

Ha ocHoBaHuu cBogHOW Tabnuubl XONoanIbHOro O60py,D,OBaHI/1$I CoCTaBJ1ideM CXemMy

B COOTBETCTBUU

C 3agaHuem

Ha

KypcoBoOe

NPOEKTUPOBaHME N C y4eTOM TpeboBaHUin, NpeabsaBRAseMbIX K 0popMNeHMIO rpadnyeckonm

4acTu KypCOBOrO MpoeKTa.

CrangapTtHoe xonogunsHoe obopyaoBaHme 3aHoCcKMM B Tabnmuy Ne 6.

Tabnnuya Ne 6 CBogHasa Tabnuua xonoannbHOro obopygoBaHus

Mapka
TexHnyeckas
HauveHosanne | CTaHAaPTH XapakTepucTumK Kon- Mpume
n/n oro
XONoaunNbHOro BO  |4aHue
obopynoea
obopynoBaHua s obopynoBaHua
Onroctyne v, = 300,6[]143 / qacJ
HYaTbIV
1. MOPLLUHEBOA 0, = 127,5[I<Bm]
Komnpeccop rM-110 1
N,,37|xBm]

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MO-15 02 06-TM.03.13

Mopsaaok BbINONIHEHUA PabOThI:
1. V3yunTb TeopeTndeckyto YacTb

2. BHecTn cBoe obopygoBaHMe M3 npakTunyeckon paboTbl 4 B CBOAHYHO

Tabnuuy.
dPopma oTyeTa:
1. TeTpagb c NpakTuyeckon paboTomn.
2. 3awmTa npakTnyeckom paboThl.

MNMpakTnyeckoe 3aHaTMe Ne 8.
NU3mepeHune napameTpoB paboTbl XONOAUNTbHON YCTaHOBKMU

Lenb pabomabi: Hay4MTbCA BbIOUpaTh NpaBunbHbIE MECTA A4Sl 3aMepa NapamMeTpoB.

®opmupyembie obwue u npogheccuoHanbHblie komnemeHyuu: 1K 3.3, [1K 3.4.

dopmupyemMbie TUYHOCMHbIe pe3ysbmamebli: JIP 23-24, JIP 26-30, JIP 32

Ucnonb3oeaHHblIe ucmo4vHuku: [9]

TeopeTunyeckas 4acTb.

FFDE-19

[na 3amepoB napameTpoB HEOOBXOAMMO NpMMeEHATb Tepmonapy. Ha ctegHe FFDE-
19 MOXHO 3amepuTb MeperpesB napoB nepes KOMMPEeCCOPOM C MOMOLLbK BCTPOEHHOro
TepmomeTpa. NeperpeB napoB — aTO pasHULA MexXay TeMnepaTypon KUNeHus xnagareHta
1 TemnepaTypon NapoB Ha BXxoge B KoMnpeccop. TemnepaTypy KUNEHUS MOXHO y3HaTb Mo
MaHOMETPY, Ha KOTOPOM MMEETCH LLKana TemMneparypsbl.

MepeoxnaxageHne — aTO pasHuLa TemMnepaTyp Mexay TemnepaTypon KoHAeHcaumm
XnagareHta wn TemnepaTtypon >KMAKOro XxfagareHta Ha BbIXxoge W3 KoHAeHcaTopa.
3amepseTcsa aHanornyHo, Kak 1 neperpes, HO YXXe C NPUMEeHEeHneM TepMonaps!.

RCDE-22

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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[laHHas xonogunbHasi MawuHa He uMeeTt MaHOMETpPOB, ClieaoBaTesibHO, HYXHO
NOAKMKYNTb K BEHTUINAM CepBVICHbIVI KOJIMeKTop C MaHOMeTpaMn. na 3aMepa gaBrieHnda u
TeMneparypbl KuUNeHud pel7||<y Heob6XoOMMO NOAOKIYUTL K BEHTUIMO BCacbIiBaHMWS
KOMMpeccopa. Ons 3aMepa TemMnepaTtypbl KOHOEHCAUUnN 1N aBlieHnA KoHOeHCaunn pe|7||<|/|
MOXHO MOAKMNIYNUTb K BEHTUMIO NTIMHENHOIO pecusepa. B TEOPUKD MOXHO U NOAKMKOYNTL K
BEHTEN0 HarHetaHnsd, HO Tak Kak I'Opﬂ‘-ll/llz nap He npotwluen macrnoortgennTtesb, TO B WWTaHre

OCTaHeTCA MacCJ10 KoOMnpeccopa nocre ero orcoegnHeHus. Takon meToq He NoaxXoauT.

BapuaHTbl paboThbi:
1. RCDE-22
2. FFDE-19

Mopsapok BbINOMIHEHUA paboThl:

1. 3amepuTb HeobBXxoauMble NapamMeTpbl ANsS NOCTPOEHNA LUKa B gMarpamme.
2. TlocTpouTb K paccuynTaTb LMKII.

3. 3amepuTb BCe neperpeBbl U NepeoxnaxaeHuve.

Popma oTyeTa:

1. HanmeHoBaHWe npakTuyeckon paboThbl;

2. Llenb paboTbl;

3. MMOCTPOEHHbIN LNKIT;

MNMpakTuyeckoe 3aHaTMe Ne 9.
O6paboTka pe3ynbTaToB U3MEpPEeHUN
Llenb pabotbl: Hayuutbca obpabaTtbiBaTb  pesynbTatbl,  MOMNYyYEHHble

ncenenosaTesibCKUM nyTeMm.

dopmupyembie obwme n npodeccuoHanbHble komneteHuuu: MK 3.3, MK 3.4

PopmMupyemble JIMHHOCTHBbIE pe3ynbTatbl: JIP 23-24, JIP 26-30, JIP 32

MUcnonb3oBaHHbIE UCTOYHUKK: [17]
TeopeTuyeckas 4yacTb.
Mcnonb3yst gaHHble 13 npakTnyeckonm paboTbl 8 MOXHO yBWOETb OTKIOHEHUS
XOSNIOANNBHOW MalUMHbI OT NPaBUITbHOIO pexmnma paboTtbl. HY>XKHO NOMHUTL, YTO Y
xonogunbHon MawwuHbl RCDE-22 umeeTca pereHepaTuBHbIA TEMNOOOMEHHWUK,
KOTOpbIN Takke 3aeCTBOBaH B Neperpese NapoB nepes KoMrnpeccopom.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Mopsaaok BbINONHEHUA paboThbl:
1. W3yumTb TEOpEeTMYECKYIO YacTb.
2. WN3yu4uTb AaHHble U3 NnpakTuyeckon paboTol 8.

3. BblgBUTb HEMCNPABHOCTD.

MNMpakTu4yeckoe 3aHaTne Ne 10.
NMnaHupoBaHue 3KcnepMMeHTa U UCNbITaHUA XONOAUITBLHOIro ob6opyaoBaHus
Llenb paboTbl: ucnbitath XonoaunsHoe obopyaoBaHue.
dopmupyembie obLme n npocgeccmoHanbHble komneteHuun: 1K 3.3, MK 3.4,
1K 3.6.
Ucnonb3oBaHHble UCTouHUKK: [3], [4], [5], [6].
PopmMmupyemble NIMHHOCTHLIE pe3ynbTaTbl: JIP 23-24, JIP 26-30, JIP 32
TeopeTnyeckas 4yacTb.

McnbiTaHme Ha NPOYHOCTb U NNOTHOCTb CUCTEMbI XNagareHTa.
MO OKOHYaHWMM MOHTaXa WM PEMOHTA, MPU KOTOPOM U3 CUCTEMbI Obin

MONHOCTBLIO yaaneH xnagareHT, AOSMKHbl OblTb NpoBeAeHbl MHEBMAaTUYECKME WUCMbITaHUSA
BCex TpybonpoBOAOB xnajareHTa BMecTe C apMaTypou, annapatamuv u cocygamu noj
AasneHnem, cooteeTcTBytowmnM [MpaBunam Peructpa. B cnyyae pemMoHTa oTAeNbHbIX
3N1eMEHTOB CUCTEMbI XfagareHTa NHEBMATUYECKUM UCMNbITaHUSM (a30TOM, YrIeKUCnoTomn
U OCYLLIEHHbIM BO34YXOM) NOABEPratoTCs, Kak NpaBuIio, TONbKO 3TN 3NEMEHTHI.

A30T unn yrnekncnoTta nogaetcsa B cuctemy n3 6annoHa yepes peaykrop (puc. 10),
a BO3dyX — OT 3aBOACKOW CUCTEMbI CXaToro BO3gyxa WM Cy[oBOro BO3AYLUHOIO
KoMmnpeccopa C MpUMMEHEHMEM BOAOMACMOOTAENUTENEN W OCYLUUTENbHBIX MNaTPOHOB
AOCTaTOuYHbIX pa3mepoB. [MpMMeHeHne KOMNPEeCCopoB, BXOAALNX B COCTAB XONOAUIbHOM
YCTaHOBKM, ans npoBeaeHus MHEBMaTMYECKUX  WUCMbITaHWMA  3anpelwiaeTcs.
[MHeBMaTMYeCKNe; UCNbITaHWUS NPOBOAATCA NP HANUYMM OOKYMEHTOB, NOATBEPXAAIOLLMNX
npoBeaeHne UcnbITaHU TpybonpoBOoAOB, annapaTtoB U COCYA0B Ha MPOYHOCTL. pn aTOM
NPUHUMaKOTCA MEpPU NPeaOCTOPOXHOCTU, obecneymBatowme 6€30nNacHOCTb NCMbITAHUNA.

MoBbllWweHe OaBNeHWs B CUCTEME BbINOMHAETCHA MNO3TanHo. [Ons XonoAaunbHbIX
YCTAHOBOK, HE UMEKLWNX AENEHNs Ha CTOPOHbl HU3KOrO M BbICOKOro AaBrieHusi, aTanbl
YCTaHOBMEHHbIX NPOOHbLIX AaBneHun cootsetcTtBytoT 0,1; 0,25; 0,5; 0,75 n nonHomy
npobHomy pgaeneHuto (Pmax). MNMpu 3TOM nocne Kaxaoro 3aTana MOBbILEHUS AaBNeHUs
OCMaTpMBAalOT 3MIEMEHTbI CUCTEMbI, MNPOBEPSIETCS EPMETUYHOCTb CBapPHbIX LUBOB,
coeguHeHmn, Tpybd U canbHukoB. [locne pgocTtmkeHus paeneHns Pmax cuctema
BblAepXXnBaeTcs Nog AaBrneHneM B TedeHune 18 4, a usmeHeHvne gaeneHus oukcMpyeTcs no
o6pa3LoBOMYy MaHOMETPY Yepes Kaxapble 2 4. [NageHne gaBneHnsa Bo BpEMS UCMbITAHUA He
OOIMKHO npeBblwaTb 2% OT MnepBOHAYanbHOM BENWYMHbI NPU YCNOBUM MOCTOSIHCTBA
TemnepaTypbl OKpY>KatoLero Bo3ayxa.

Mpn n3ameHeHUn TemnepaTtypbl BO3gyxa B NMOMELLEHUN HEeOoBXoAMMO MPOM3BECTU
nepecyeT gaBneHus No hopmyne (4asneHns abcontoTHbIE)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mopsaaok BbINONHEHUA paboThbl:
1. UN3yunTb TeopeTnyeckyto 4acTb.
2. BbINONHUTB UCMNbITAHME HU3KUM JaBNEeHneM

3. BbINONHUTL UCNbITaHME BbICOKMM OaBfiEHNEM

MNMpakTuyeckoe 3aHaTHE Ne 11.

OGcnepoBaHue U UCNbITaHME TENNTOU3ONMALUMOHHbIX KOHCTpYKLI,I/Iﬁ

Llenb paboTbl: NpoBEeCTM OCMOTP N3ONALMOHHBLIX KOHCTPYKLMIA
dopmMmupyembie obLimne n npoceccmoHanbHble kKomneteHuun: 1K 3.3, 1K 3.4,
K 3.6
Ucnonb3oBaHHble uctouHuku: [3], [4], [5], [6], [7], [8].

dopmMupyemMblie IMYHOCTHbIE pe3ynbTatbl: JIP 23-24, JIP 26-30, JIP 32

TeopeTunyeckas 4yacTb.

M3onaums oxnaxgaembiXx NOMELLEHUA Heobxoauma O YMEHbLUEHMSI MOTOKOB
Tenna v Bnaru, NPOHMKaKLWMX B HUX NOA OEWCTBMEM Pa3HOCTEN TeMnepaTyp BO3ayxa U
napumanbHbIX JaBNEeHUN BOASHbBIX NapoB. B ycrnoBusx xonogmnbHON yCTaHOBKM U30NNPYIOT
oxnaxgaemble TPHOMbI U OrpaXkaeHNsa TEXHOMOMMYECKNX YCTPONCTB, NCMNOSb3YHOLLNX XOS04
(Mopo3unbHble annapaTbl, YCTPOMUCTBA AN NPeaBapuUTENbHOrO OXNaxaeHust u T. n.), u,
KpOMe TOro, OTAENbHbIE annapaTbl XONOANNBbHOW MaLUMHbI (MCNapuTenu, NPOMEXYTOYHbIE
cocygbl), a Takke TpybonpoBoabl, B KOTOPbIX NPOTEKAET XNagareHT unu xnagoHocuUTerb
npu HM3KOM TemnepaTtype. TonwmnHa CyaoBON N30NALUN onpeaensaeT TenoByK Harpy3ky
Ha XOnoAwumnbHYH MallWHYy, TFPYy30BMECTUMOCTb CyAHA W CTOMMOCTb W30NSIUMOHHBIX
KOHCTPYKUnin. CTOMMOCTb TENNOU3ONALNN N €€ MOHTaXa COCTaBMAeT 3HAaYNTENbHYIO YacTb
KanutanosnoXxeHun, gocturaa 5-15 % o1 oblien CTOMMOCTU XONOAUSTbHOW YCTaHOBKM
pedpwxepaTopHoro cyaHa n 25-40 % CTOMMOCTN Ha3eMHOIO XONOAUMNBHOMO NpeanpuaTUs.

Mopsaaok BbINONTHEHUA PaboThbI:

1. N3yunTb TeOpeTU4eckyto YacTb.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. BbINONHUTbL UCNbITAHUE HU3KUM OaBlEeHNEM

3. BbINONHUTbL UCNbITAHNE BbICOKUM aBIIEHNEM

MNMpakTuyeckoe 3aHaTHE Ne 12,
N3mepeHue npousBoanTENIbHOCTU XONOAUNTLHOro Komrnpeccopa. OueHka
3acphpeKkTMBHOCTN paboThI
Llenb paboTbl: NnpoBecTn oLeHKy ahekTUBHOCTN paboTbl HA CTEHAAX.
dopmupyembie obLime n npocgeccmoHanbHble komneteHuuu: 1K 3.3, MK 3.4,
1K 3.6
dopmMupyemMbie IMYHOCTHbIE pe3ynbTatbl: JIP 23-24, JIP 26-30, JIP 32
MUcnonb3oBaHHbIe UCTOYHUKMK: [I].
TeopeTnyeckas 4acTb.

Teopetnyeckmn KM - 3TO KOMMpeccop Yy KOTOPOro OTCYTCTBYHOT KnanaHa,
HEensIoOTHOCTK, TenrmIoobMeH, a Takke MepTBOEe NMPOCTPaHCTBO.
Vy — 06bem yunmnHgpa komnpeccopa. Vh- pabounin obvem yunmHapa.

Toukn: 1- HMT (HWXHAA MepTBasi Touka). 2- HarHeTaTeNbHbIA KnanaH BbiIBEAEH U3
cocTosiHuA nokosi. 3- BMT (BepxHsas mepTBad TouKa). 4- OTKpbITUE BCACbIBAIOLLENO KranaHa.

lMpoueccobl umkna:

1-2 Cxatune, 2-3 HarHetaHme, 3-4 MrHOBeHHOEe nadeHue paasneHus, 4-1
BcacbiBaHue.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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P
[encTBUTENbHbIN NOPLLUHEBOW KOMMNPECCOP.
[encTBUTENbHbIN MOPLUHEBOM KOMMpPECCop - 3TO KOMMPECcCcop, Y KOTOpOoro
NPUCYTCTBYIOT NOTEPU NPOU3BOAUTENBHOCTU: TENNIO0OMEH, Aenpeccus KnanaHoB, MepTBOe
NPOCTPaHCTBO.

Co- nuHenHoe MepTBOE MNPOCTPAHCTBO. 3aHMMaeT npuMepHo 2-6% umnuHapa,
CUMNbHO CHWXaeT npou3BoauTENbHOCTL mboro komnpeccopa. Heobxogaumo ans
KOMMeHcauum paclumpeHnust meTtanna npu Harpeee. Ycnosue 6e3aBapuinHom padboTsbl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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[na TO4YHOrO W3MEpPEHUs JFMHEWHOrO MNPOCTPaHCTBa Heobxoammo pasobpatb
KnanaHHyto rpynny Komnpeccopa, MOMNOXUTb HECKOSIbKO CBWHLOBBLIX MNACTWMH, 3aTeMm
cobpaTb. Pykamu npoBepHYTb Ban KOMMpeccopa HecKonbko o06opoToB. PasobpaTb
KOMMNpeccop W M3MepUTb TOMWMHY nnactuH. MeHee TOuYHbIA cnoco® C MOMOLLbLO
WwTaHreHumpkynsa. Onyctutb nopweHb B HMT, Ha WwiTaHreHUMpKyne BbiTawMTh NiaHKy ans
namepeHus rnybuHbl, NpoBOpayYnBaTh Ban 4O MOMEHTa Korga nopweHb gocturHet BMT m
nonget obpatHo. CumTaeTcss MEHee TOYHbIM, T.K MOA KnanaHHOM [OCKOW HaxoguTca
npoknagka, a cama gocka MOXeT OTNIMYaTbCA FOPU30OHTaNbHOCTLIO.

[lencTBUTENbHbIN LMKN

Toukn: a- 3aKpblTUE BCacCbIBAOLWEro KranaHa, b- OTKPbITUE HaArHeTateribHOro
KianaHa; C- 3aKpbITE€ HarHeTaTesribHOro KrnanaHa. d- OTKpPbITUE BCaACbIBaloLLEero KnanaHa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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JInHn 1-2-3-4, paboTa komnpeccopa ¢ y4eTOM BpeAHOro NpOCTpaHCTBa, HO 6e3 yyeTa
KrnanaHoB.

Mpoueccbl gurpammbl: c-4 paclwmpeHne napos, octaBwmxca B Co; 4- E-a
BCacblBaHME MapoB M3 ucnaputens; 4-E conpoTmBneHne BcacbliBalowWero knanaHa; a-1
BOCCTaHOBNeHMe paeneHna po Po; 1-2 pabodee cxatme; 2-C HarHeTaHue;, 2-b
CONPOTMBNEHME HarHeTaTeNbHOro KnanaHa.

C1- KONN4YeCTBO OCTaBLUMXCS NApPOB B JIMHEMHOM NpocTpaHcTBe. CUIMbHO BRMSIET HA
noTepio MNpPoOU3BOAUTENBHOCTU. T.K CHayana paclumpsaeTcss OCTaBLIMKCA Nap, a MNnoTom
NPONCXo4MT BCaCblBaHME.

APBC — genpeccus BcacbiBatoLLEero knanaHa

APHar — genpeccusi HarHeTaTeNbHOro Knanaxa.

Takxke B KOMnpeccope NpuUCyTCTBYHOT HEBUANMbIE NOTEPU MPOU3BOANTESTbHOCTb:!

TennoobmeH vnu BpeaHbIM TENNOOOMEH- XOMNOAHbLIM nap, nonagas B LMAUHAP,
KacaeTcsl CTEHOK UMMHAPA U HAYMHaEeT paclunpsaTbCA, 3aHMMasi Nofie3Hbln 00beM.

HennoTHOCTb KnanaHoB- Npu NOCTOAHHOW paboTe knanaHa U3HalKnBaTCs U MOryT
ObITb 6011€E HErepMETUYHBIMU, YEM HOBbBIE.

Mopsaok BbINONHEeHUA padoThl:
1. N3yunTb TEOpEeTHYECKyo YacTb.
2. BbINONHUTBL UCNbITAHNE HU3KUM aBNeHNEM

3. BbINONHUTb UCNbITAHNE BbICOKUM OaBIEHUEM

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnbHOCMb 8epcuu Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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Ucnonb3yemMbie UICTOUYHUKN NUTEpaTypbl:

Buabl ncTo4YHUKOB

HanmeHoBaHMe peKoMeHAyeMbIX Y4eOHbIX U3gaHumn

OcHoBHble

1. MNpaBuna knaccudukaumMm M MOCTPOMKM MOPCKUX CydoB  [ONEKTPOHHbIN
pecypc]: HOpMaTUBHO-TEXHUYECKUIA OOKYMEHT / POCCUIACKMIA MOPCKOW perncrp
cypnoxoactBa. - CaHkr-lNeTepbypr: Poccunckuin MOpCKOM perncTp CyaoXOACTBa,
2016 - Y. Xll: XonoguneHble yctaHoBku: Bsamen HO 2-020101-095; Beeg. ¢
01.01.2018 r. - 2018.
2. TpaBuna knaccudukaumm n NOCTPOMKN MOPCKUX Cya0B [ONEeKTPOHHBIN pecypc]
HOPMATUBHO-TEXHUYECKUI  OOKYMEHT /| PoOCCUMCKMA  MOPCKOM  Perucrp
cyooxoactBa. - CaHkr-lMeTepbypr: Poccunckuin MOpCKOM pernctp CyooXOACTBa,
2015 - Y. XV: AstomaTtumsaumsa: Baamen HI 2-020101-095; Beea. ¢ 01.01.2018r. -
2018.
3. [llpaBuna TexHu4yecKon aKcnnyaTauum XonoaunbHbIX YCTaHOBOK cyaoB ¢noTa
pblOGHONM NpombILeHHocTU. — M.: MopkHura, 2023.
4. [MpaBuna akcnnyataumm cMCTeM M YCTPOWCTB aBTOMaTu3auum Ha cygax OPTl
Poccun. -Cl16.: TMMNPOPbLIE®NOT, 2000.

HononHutenbHble, B T.4.
KypC nekummn no y4yebHou

5. CnactuxuH KO.H., Engetoc A.N., EnnceeB 3.E. TexHuueckas akcnnyataumsi
CYAOBbLIX XONOAUSbHbIX YCTaHOBOK. — M.: MopkHura, 2014,

oucyunuHe, 6. [MpoxopeHkoB, A. M. ABTOMaTtM3aumsa CyOoOBbIX XOSNOAWNbHBIX YCTaHOBOK
Memododuyeckue [TekcT]: y4ebHoe nocobue ans By3os / A. M. NpoxopeHkoB.. - M.: MopkHura, 2012
rnocobusi u|7. NMonesom A.A. ABTOMatu3aums XOnOAUNbHbLIX YCTAHOBOK W CUCTEM
pekomeHdayuu 0ria | KoHAUUMOHUPOBaHWs Bo3gyxa. — M: MNpodeccus, 2010.
8bIM0THEeHUS 8. Antunos A.B., [OybpoBuH W.A MoHTax u akcnnyataums XxnagoHOBbIX
rnpakmuy4eckux ycTtaHoBok, 2009.
3aHsmul u | 9. Konnes W.O. CygoBble xonoaunbeHble ycTaHoBku. — Oa.: deHuke, 2009.
camocmosimeribHbIX 10. AHTunos A.B., ly6posuH WN.A. lnarHoctnka n peMoHT TOProBon XONoAunsHOM
pabom TexHuku, 2008.

11. Kypc nekumi npenogasartesnien no cneumnanbHOCTL.
OnNeKTPOHHbIE 12. OBC «Book.ru», https://www.book.ru
obpasoBareribHble 13. 3BC « FOPAWT», https://www.biblio-online.ru
pecypchbl 14. OB6C «Akagemus», https://www.academia-moscow.ru

15. MspatenbctBo «JlaHby, https://e.lanbook.com
16. OnekTpoHHO-6MBNMoTeYHass cucTtema «YHMBepcUTeTCKas
oHNaviHy, https://www.biblioclub.ru

oudnuoTeka
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