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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pucuunnuHbl: - yrmy6neHHas NOAroTOBKa CMEuuanuctoB Ans paspaboTku, MPOeKTUPOBaHUS U
3KcnnyaTauum pasHoobpasHbiX NMPOMbILLIIEHHbIX CYLUMIIbHbLIX YCTAHOBOK

- MoaroToBKa CMEeLManucToB CnOCOBHbIX OCYLLECTBNSATb HernpepbiBHOE YCOBEPLLUEHCTBOBAHME CYLUUIbHBLIX
YCTaHOBOK Ha OCHOBE COBPEMEHHOWN TEOPWUM U MPUHLUMUMOB YNpaBreHns ¢ ucnons3oBaHnem 3BM.

1.2 3apgavun gUCLUMUNIIUHBI:

MpnobpeTeHne 3HaHWIA U HaBbIKOB B 06MacCTu:

. Tennodunamka NpoLLeCCoB CYLLIKM

. MeToauKka pacyeTa CyLUWSbHbIX YCTaHOBOK

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

OHeprocbeperaroine TEXHONOMMM NPU NPON3BOACTBE ANEKTPUYECKON U TENSIOBOW SHEPTNN

Mpobnembl 3Hepro- wn pecypcocOepexeHns B TEMNO3HEPreTUKE W OCHOBHbIE HanpaBfeHUA pPas3BUTUSA
TENMO3HEPreTUKN

2 KOMMETEHUMN OBYYAIOLLEIrocs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4.1: ToToB Kk 06ecneyeHno 6ecnepebonHON PaboThbl, NPaBUIILHON 3KCNyaTauumu, peMOHTa U
MoaepHM3aLMM TensioMacCoOOMEHHbIX YCTaHOBOK

3HaTb: NPVHUMNUAnbHbIE TEXHOMOMMYEeCKMe CXeMbl NPOU3BOACTBA LEennono3ssl, 6ymarn u KapToHa; OCHOBHbIE NMPUHLMNLI,
obecneunBatole 3HeprocbepexxeHne U 3IKONMorMyeckyto 6e3omacHOCTb NPOWM3BOACTBA; BOMPOCHI WHTEHCMdUKaLMK
TennoMaccoobmMeHa B NpoLeccax CyLLKM

YMeTb: oueHMBaTb TEXHUYECKOE COCTOsiHME OOOpydOBaHWs; aHanMaupoBaTb  WMHGOPMaUUIO O  [OCTUXKEHUSIX
OTEeYEeCTBEHHOW M 3apybexxHON Hayku U TEXHWKWU, TEXHUYECKME AaHHble, nokasatenu u pesynbTaTel paboTbl, 0606waTts u
cucTeMaTManpoBaTb WX, WCMONb3ysi COBPEMEHHble TeXHWYEecKMe cpeactBa U MHAOPMALMOHHBIE  TEXHOMOruu;
pa3spabaTbiBaTb MEpPOMNPUSTUS MO MOAEPHU3ALMN 060PYAOBaHUS 1 COBEPLLUEHCTBOBAHUIO MPUMEHSEMbIX TEXHOMOMMIA

Bnapetb: HaBblkaMn pacyeToOB CYLUMIbHBIX YCTAHOBOK; COCTaBMEHWs] WUHCTPYKUWUIA MO 3SKchfyataumm obopyaoBaHUs U
nporpamm ero UcnbiTaHUN




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
o x paboTta
=P
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 g O CP
Yy4€OHbIX 3aHATUN % gg TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)
Pasnen 1. Tennodusnka NnpoLLeccoB CyLUKK
Tema 1. CoicTBa Bo3ayxa. Knaccudukaumns cyLumnnbHbIX
YCTaHOBOK M CBOWCTBA BNaXHOro BO3AyXxa.
0,5 0,5 8
Tema 2. TepmoguHamuka cywku. TepMoanHaMUyecKui
aHanu3 MnpoLEecCOB CYLUKU B TEOPETUYECKMX CYLUMITbHBIX
yCTaHOBKax. 0.25 0.25 8
Tema 3. Tennoson GanaHc cywunku. TennoBow GanaHc
TeopeTn4eckon n OencTBuTenbLHoOm CYLUNMBHbIX
YCTaHOBOK. 1 05 8
Tema 4. Ta3sbl, kak cywunbHbii areHT. Cywka
MaTepuanos TOMOYHbIMK razamu
1 0,5 8
Tema 5. CeaA3b Bnarm u BonokoH. Knaccudukaumnsa dopm
CBS13U Briary ¢ Matepuvarom.
0,25 8
1
Tema 6. KuHeTuka cyuwku. KuHeTMKa CyLUKM BriaxHbIX
mMaTepuanos
1 8
Tema 7. [OuHamuka cywku. TennomacconepeHoc u
TennomaccoobMeH B NpoLeccax CYLUKK.
1 0,5 8
Pasgen 2. CywurnbHble yCTaHOBKK
Tema 8. KoHBeKTMBHble cywunku. KoHBEKTMBHbIE
YCTAHOBKM AN CYWKU  JIEHTOYHbIX W JINCTOBbIX
MmaTtepunanos. 0.25 8
Tema 9. KoHcTpykums TpyObl-cywumnnku. MNMHeBmaTuyeckas
N aspodOHTaHHAA CyLUUIIbHbIE YCTaHOBKMN.
0,5 0,25 4
Tema 10. KoHcTpykums  cywwnbHoro  6HapabaHa.
BapabaHHble cyLunnbHbIE YCTAHOBKM.
0,5 0,5 4




Tema 11. KoHCTpyKkuMs cywwunbHonm 4Yactu  BOM.
MHoroumnmHgpoBble KOHTaKTHO-KOHBEKTMBHbIE
yctaHoskv (BOM/KOM) 0.5 3
Tema 12. Cuctema napocHabxeHus. NMapokoHOeHcaTHble
cuctembl BOM.
0,5 0,5 4
Tema 13. BeHntunduma OGymmawuHbl. TexHomornyeckas
BeHTUNAuua BOM.
0,5 0,5 8
Tema 14. VIK-cywlka  BOMOKHUCTBIX  MaTepuarios.
PagunaunoHHO-KOHBEKTVBHbIE CYLUWbHbBIE YCTAHOBKM.
0,25 5
Utoro B cemecTpe (Ha kypce ans 3A0) 8 4 92
KoHcynbTaumm n npoMexytovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 12,25 92

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NiaHoM He NpeayCMOTPEHO

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[CTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Koa komneTteHuun Moka3aTenu oLeHMBaHUS pe3ynbTaToB 00yYeHus

VimeeT npeacTtaBneHne O NpUHUMUMMANbHbIX TEXHOMOMMYECKUX CXemax Npov3BOACTBA
uenntono3el, 6ymary M kapTOHa; OCHOBHbIX MPUHUMMX, obecneynBaroLLmX
aHeprocbepexeHne U 3Kornorndyeckyto 0GesonacHOCTb MNPOM3BOACTBA;  BOMPOChHI
WHTEeHCUUKaLumM TennoMaccoobmMeHa B NpoLieccax CyLUKM

CnocobeH oueHMBaTb TEXHUYECKOE COCTOsiIHME 00OopyaoBaHUS; aHanmMavMpoBaTb
NHOpPMaLMIO O [OCTMXKEHUSIX OTEYECTBEHHOW U 3apybexHOW Hayku U TEXHUKW,
TEXHUYECKME [aHHble, nokasaTenu U pesynbTatbl paboTtbl, o0600watb K
cMcTeMaTM3npoBaTb WX, WCMONb3ys COBPEMEHHbIE TEXHWYECKME cpeacTBa WU
NHOPMaLMOHHbIE TEXHOMOMMK; pa3pabaTtbiBaTb MeponpusTUS Mo MOAEepHU3aLum
060opynoBaHMS U COBEPLLUEHCTBOBAHMIO NPUMEHSIEMbIX TEXHOMOMMN

[eMOHCTpUPYEeT  HaBblKM  pac4eTOB  CYLUUSIbHbIX  YCTAHOBOK;  COCTaBIEHMS
WHCTPYKUMIA NO 3KchnyaTauum obopynoBaHns 1 NporpamMm ero UCTbITaHWI

MK-4.1

5.2 Cucrtema n Kputepum oLeHUBaHUA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTN KOMMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MucbmeHHasn paboTa

MonHbIN, ncyepnbiBaOWNN  OTBET, $SBHO
OeMOHCTpupyoLWmMn rnybokoe noHMMaHue
3a4TteHo npegMeTa W mmybokyto apyavumio B | MNMpaBunbHble oTBeTH Ha 60% BONpocoB
OLEeHNBaeMOomn obnactu. Kputuyeckun
OpUrMHanbHbIV NOAXOA K MaTepuany

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWI, MIOXO OPUEHTUPYeTCs a
OCHOBHBIX TMOHATUSX W OnpeaeneHusx,
MMOXO 3HAKOM C OCHOBHOWM nuTepaTypoW,
JonyckaeT npuv OTBeTe Ha  3ayeTe
CYLLECTBEHHbIE OWNOKM U He MOXeT
YCTPaHUTbL WX [Jaxe Mo PYKOBOACTBOM
pykoBoaUTENS

He 3auTteHo MpaBunbHbIe oTBETHI Ha MeHee 60% BoNpocoB




5.3 TunoBbIe KOHTPOIbHbIE 3aAaHUs U/UIN UHbIe MaTepuanbl, UCNONb3yeMble AN OLleHKU pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Kypc 1

1 lMHeBMaTMyecKMe cylumnbHble yCcTaHOBKN. CKOPOCTb BUTaHUA. YpaBHeHne Tennosoro 6anaHca

2 TennoBow 6anaHc TeopeTUYECKON CYLUMNIBHON YCTAHOBKN.

3 CxeMa cyLumMnbHOM YCTaHOBKM C peumpkynaumen sosgyxa. KpatHoCcTb peumpKynauum

4 KoHBEKTVBHbIE CYLUMIbHbIE YCTAHOBKN HEMPEPbLIBHOIO AeNCTBUA. YpaBHeHUe Tennosoro 6anaHca

5 Cxema CyLLUMNBbHOW YCTaHOBKM C KOMBMHMPOBaHHBLIM NMOABOAOM TennoThbl. Pacxoabl Bo3ayxa 1 TeNNoThbl Ha
nucnapeHve Bnaru

6 CxeMbl TEOPETUYECKON N AENCTBUTENBHOM CYLLUKU Ha gnarpamme. Pacxogbl BO3ayxa v TennoThl A
ucnapeHusi Bnarm

7 Knaccudumkaums cylimnbHbIX yCTaHOBOK. Buabl TennoobmMeHa B CyLLUnbHbIX ycTaHoBKax. OCHOBHbIE
ypaBHeHus TennoobmeHa.

8 Mpouecc cmelLeHnsi NOTOKOB BO34yXa C pasnMyHbIMW napaMeTpamm

9 Mpouecchl M3MEHEHNs1 COCTOSIHUSA BO34yXa B CYLUUINbHbIX YCTaHOBKaX. YrnoBon KO3uLMeHT

10 Tennoynosmerlm ONS cucTeMbl BeHTUNSUMKU. TennoobmeH npu KOHZI@HCALMM BOAAHbIX NapOB 13
napoBO3ayLLIHOWM cMecn. PacyeT NoBEpXHOCTU HarpeBa TeNoynoBUTeNen

11 KoadhduumeHTa TennoobmeHa n maccoodbmeHa. Kputepumn nogobusi u kputepuanbsHble ypaBHEHUS A
onpeaerneHnst KOAMULMEHTOB TENNOOTAAYN T MaccooTAaum

12 Pacxog cywmnnsHoro Bosgyxa Ansg acCUMunauum ncnapuysLLencs snaru

13 TennomaccoobMeH npu cyLlke BriaXHbIX MaTepuanos. [loTeHumanbl nepeHoca TeNnoThl 1 BNaru. YpaBHEHUS
TENM0BOro 1 MaccoBOrO NOTOKOB

14 CxeMbl BEHTUMALUN CYLUMIbHBIX YCTAHOBOK. Tennosow 6anaHc cucTeMbl BEHTUNALMM

15 MonekynapHbI 1 MOMSIPHBLIN NepeHoC TennoThbl U Briaru.

16 PacuyeT pacxofa TennoTbl U Napa B pasnuyHble NePUOAbl CyLLKN

17 TennomacconepeHoC BO BNaxHbIX MaTepuanax. [paaveHTbl TemnepaTypbl BNarocoaepKaHus U aBneHus.
HanpaeneHus nepemMelleHus TennoTel U BrarM B Matepuane

18 Cnocobbl yaaneHust KoHgeHcaTa U3 CyLUNNbHbIX LMIMHAPOB

19 PacueT pacxoga ucnapsoLencs snarm. IHTEHCMBHOCTb CYLLIKN

20 CxeMbl TeNNOCHabXeHMs CyLLUNbHBLIX YCTaHOBOK BymarogenaTenbHbIX MaLunH

21 KuHeTnka umnmHapoBow cyLukn. PacyeT Temnepatypbl U BnarocogepxaHus 6ymaxHoro nonotHa Ha
LUNUHApax u yyacTkax cBoGoAHOro xoaa

29 TennomacconepeHoc Npu KOHTaKTHOW cyLuke BymMaXkHOro nonoTHa. MNoTHOCTb MaccoBOro 1 TENMOBOro
NMOTOKOB MPW PasnuYHbIX PEXNMAX CYLLKM

23 Cxewmbl CYLUIMIbHBIX YCTAHOBOK, MCMIOMb3YHOLIMX MPOAYKTLI CropaHus. Pacxop TennoTel Ha ucnapeHne Bnaru.
YacoBoW pacxof ToMnmBa Ha CYLLKY

24 MHOroLMnUHAPOBbLIE KOHTAKTHO-KOHBEKTMBHbIE CYLUUIIbHbIE YCTAHOBKW. TENNOOOMEH Ha CyLUMIbHbIX
LunuHapax.

o5 Cxema 1 pacyeT CyLUUIbHbIX YCTaHOBOK, MCMOMb3YOLWUX NPOAYKTbI CrOpaHusl. YpaBHEHME TENNOBOro
6anaHca. KoadhdumumeHT nsbbitTka Bo3ayxa

26 CBolicTBa TONOYHbIX ra3oB Kak CyLunnbHoro areHta. CocTaB ras3oB. BnarocogepxaHue rasos

27 BapabaHHble cylunnbHble YCTaHOBKW. YAenbHbIA pacxo TennoThl Ha CYLUKY BNaXHOro marepuana.
YpaBHeHne TennoBoro 6anaHca

28 MoBblweHne 3hPEeKTUBHOCTN NCMOMNB30BaHUSA TENSOTLI B CYLUNNBbHBLIX YcTaHoBKaX. KM cywmnbHbIX
YCTaHOBOK

29 TennomaccoobMeH Mpu cyLlke BriaXHbIX MaTepuanos. YpaBHeHus TennoMmaccoobmeHa. KputepnansHblie

3aBNCUMOCTU




5.3.2 TunoBble TecTOBbIE 3a4aHUsA

HanpaBneHve p[gBuXeHus TennoHocuUTeENen B MApPOBOAAHOM TEMOOOMEHHUKe
TemnepaTypHOro Haropa, NoToMy YTO: ...

1. BOASIHOM 3KBMBANEHT OOHOrO U3 TEMNIOHOCUTENEN 3HAYMTENBHO BornbLue apyroro

2. CKOpOCTb BOAbl 3HAYMTENBHO HWXE CKOPOCTU napa

3. TemnepaTypa napa npu KOHAEeHCauUn He U3MEHSITCS

4. ko03hUUMEHTBI TENNOOTAAYM C 06EUX CTOPOH — BEMMYMHBI OOQHOrO nopsigka

He BInUAEeT Ha BeEJTUYUHY

B kakmx TennoobmMeHHuKax koacpduuMeHT Tennonepenayn npaktudecku paBeH KoachduumeHTy TennooTgaudu ¢
OAHOW N3 CTOpoH k=ar?

1. B raso-rasoBbiX

2. B rasoXMAKOCTHbIX

3. B MapoOXuOKOCTHbIX

4. B XWOKOCTHO-KUAKOCTHbIX

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afa4mn, Kencbl)
He npegycmoTpeHo

5.4 MeTtopuyeckue matepuansbl, onpegensirolime npouenypbl oleHUBaHUSA pe3ynbTaToB 0by4eHUs
5.4.1 YcnoBusa ponycka o6yyatroLierocsi K (poMeXyTo4HOM aTTecTauum U NopsiAoK NMMKBUAaUUmM akagemMmmyeckomn
3a,0/MmKeHHOCTH

MpoBeneHNe NPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CM6IMYMNTO
«[lMonoxeHne 0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxcsa»

5.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTauum nNo AucUUnIIMHe

YcTHada + MucemeHHasn + KomnbloTepHoe TecTupoBaHue WHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCLUMNInHe

Bpema Ha nogrotoBky Kk 3adyeTy 40 MWH, B 9TO BpeMsi BXOAWUT MOAFOTOBKA Ha TEOPETUYEeCKMe BOMPOCHI U
TECTUPOBAHME.
B TeyeHne cemecTpa BbINOMHSAKTCA KOHTpOnbHas paboTa.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTtBo | o4 nsgaHusa | Ccebinka

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

B.1O. JlakomkuH, C.H.|TennomaccoobmeHHoe http://www.nizrp.nar
CmopoauH, E.H. [ oGopynoBaHue M;‘ZO ffgfoga'l".g v od.ru/metod/kpte//16
"pomoBa npeanpuatui  (CywunbHble CI'I6yFYI'ITD: _CH6.- 2016 .pdf

ycTaHoBku) [TekcT]: yyebHoe . .

HocoBue BWTS CMeryrnTa
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
A.l. Benbckuin, B.KO.|[OHeprocbepexeHune B M-B0 0BpasoBaHUS! http://www.nizrp.nar
e e [ercry| "V POCTIOTTVETL - | 01z |9 neraesbores

yyebHoe nocobue Cr6.: CTIer TP
C.H. CmopoguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HepreTn4eckux, M-B0 06pa3oBaHytsi 1 od.ru/metod/kpte/10.
Takomkwk ;i;‘:sg;":::ec"”x | Hayku PO, GBI TYPrI. - 2014 paf

CTpouTenbCTBE [TekeT]: Cr16.: CTIer TP

y4yebHoe nocobue

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U cBobogHoO pacnpocTtpaHsaemMoro nporpaMmmMHoOro obecneyvyeHus

MicrosoftWindows 8




MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOGXO0AMMOMN ANA OCYLUECTBNEHMA obpa3oBaTeNbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Aocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

MynbTMeauiiHoe o6opyaoBaHue, creLuuanMaMpoBaHHas Mebernb, focka
YuebHas aygutopus




