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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

OHeprocbeperarolme TEXHONOMMM NPU NPON3BOACTBE 3IIEKTPUYECKOM U TEMNTOBOW 3HEPTnn

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-4.1: ToToB Kk 06ecneyeHn0 6ecnepebonHON PaboThbl, NPaBUIILHON 3KCNyaTauumu, peMOHTa U
MoAepHMU3aLun TenIoMacCoOOMEeHHbIX YCTaHOBOK

3HaTb: NPVHUMNUAnbHbIE TEXHOMOMMYECKMEe CXeMbl NPOU3BOACTBA LEenniono3sl, 6ymMarn u KapToHa; OCHOBHbIE NMPUHLMNLI,
obecneunBatole 3HeprocbepexeHne W 3IKONMorMyeckyto 6e3omacHOCTb NPOWM3BOACTBA; BOMPOCHI WHTEHCMdUKaLMK
TennomaccoobmMeHa B NpoLeccax CyLLUKM

YMeTb: oueHMBaTb TEXHUYECKOE COCTOsIHME OOOpYydOBaHWs; aHanMaupoBaTb  WMHGOPMALUMIO O  OOCTUXKEHUSIX
OTEYECTBEHHOW M 3apybexxHON Hayku U TEXHWKWU, TEXHUYECKME AaHHble, nokasatenu u pesynbTaTel paboTbl, 0606waTts u
CUCTEMATM3NPOBATb WX, UCMOSb3ys COBPEMEHHble TEXHUYEeckMe CpeacTBa W UHPOPMALMOHHbIE  TEXHOMOMUU;
paspabarbiBaTb MEpOnpuaTUS N0 MOAEPHM3aLMM 060PYA0BaHUS M COBEPLUEHCTBOBaHMIO NMPUMEHSIEMbIX TEXHOMOMUN

Bnapetb: HaBblkaMn pacyeTOB CYLUWIbHbLIX YCTAHOBOK; COCTaBMEHWs WUHCTPYKUWUIA MO 3SKchfyataumm obopyaoBaHus U
nporpamMm ero UcnblTaHUin




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
= abota
% 5~ P ®opma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 3 go CP TeKyLIero
Yy4€OHbIX 3aHATUN % o.(?, TNek. Mp. (4acnl) y
S KOHTpOns
< | (yacbl) | (vachbl)
Pasnen 1. Tennodusnka NnpoLLeccoB CyLUKK
Tema 1. CoicTBa Bo3ayxa. Knaccudukaumns cyLumnnbHbIX
YCTaHOBOK M CBOWCTBA BNaXHOro BO3AyXxa.
2 2 4
Tema 2. TepmoguHamuka cywku. TepMoanHaMUyecKui
aHanu3 MnpoLEecCOB CYLUKU B TEOPETUYECKMX CYLUMITbHBIX
yCTaHOBKax. 3 1 4
Tema 3. Tennoson GanaHc cywunku. TennoBow GanaHc
TeopeTn4eckon n OencTBuTenbLHoOm CYLUNMBHbIX
YCTaHOBOK. 4 2 4
Tema 4. Ta3sbl, kak cywunbHbii areHT. Cywka C
MaTepuanos TOMOYHbIMK razamu
4 2 4
Tema 5. CeaA3b Bnarm u BonokoH. Knaccudukaumnsa dopm
CBS13U Briary ¢ Matepuvarom.
1 4
1
Tema 6. KuHeTuka cyuwku. KuHeTMKa CyLUKM BriaxHbIX
mMaTepuanos
4 4
Tema 7. [OuHamuka cywku. TennomacconepeHoc u
TennomaccoobMeH B NpoLeccax CYLUKK.
4 2 4
Pasgen 2. CywurnbHble yCTaHOBKK
Tema 8. KoHBeKTMBHble cywunku. KoHBEKTMBHbIE
YCTAHOBKM AN CYWKU  JIEHTOYHbIX W JINCTOBbIX
mMaTepuarnos. 1 4
Tema 9. KoHcTpykums TpyObl-cywumnnku. MNMHeBmaTuyeckas C PrP
N aspodOHTaHHAA CyLUUIIbHbIE YCTaHOBKMN. '
2 2 2
Tema 10. KoHcTpykums  cywwnbHoro  6HapabaHa.
BapabaHHble cyLunnbHbIE YCTAHOBKM.
2 2 2




Tema 11. KoHCTpyKkuMs cywwunbHonm 4Yactu  BOM.
MHoroumnmHgpoBble KOHTaKTHO-KOHBEKTMBHbIE
yctaHoskv (BOM/KOM) 2 4
Tema 12. Cuctema napocHabxeHus. NMapokoHOeHcaTHble
cuctembl BOM.
2 2 2
Tema 13. BeHntunduma OGymmawuHbl. TexHomornyeckas
BeHTUNAuua BOM.
2 2 4
Tema 14. VIK-cywlka  BOMOKHUCTBIX  MaTepuarios.
PagunaunoHHO-KOHBEKTVBHbIE CYLUWbHbBIE YCTAHOBKM.
1 4
Utoro B cemecTpe (Ha kypce ans 3A0) 34 17 50
KoHcynbTaumm n npoMexytovHas atrectaums (3ayer) 0,25
Bcero koHTakTHasa pa6ora u CP no gucumnnuHe 51,25 50

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM NiaHoM He NpeayCMOTPEHO

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

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

MK-4.1

VimeeT npeacTtaBneHne O NpUHUMUMMANbHbIX TEXHOMOMMYECKUX CXemax Npov3BOACTBA
uenntono3el, 6Oymary 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 obopynoBaHus 1 NporpamMm ero UCTbITaHWI

5.2 Cucrtema u KpuTepun oLeHUBaHUSA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

LLIkana oueHnBaHuA

YcTHoe cobecenoBaHne MucbemeHHasn pabota

3a4yTteHo

MonHbIR, wncdepnbiBaKOWNN OTBET, $SBHO
OEeMOHCTpUpyoWmMi  rmybokoe noHUMaHue
npegmeTa u rmybokyto apyavuumio B | MpaBunbHble oTBeThl Ha 60% BoNpocoB
oueHnBaemMon  obnactu.  Kputudeckumn
OpuUrMHanbHbIN NOAXOA K MaTepuany

He 3a4teHo

OO6yuvalowmincs He WUMeeT [OoCTaTO4HOro
YPOBHS1 3HAHWI, MNIIOXO OpPUEHTMpYyeTcs a
OCHOBHbIX TMOHATUSX WU OnNpedeneHusx,

MoX0 3HAKOM C OCHOBHOW nuTepaTtypoWn, | MpaBunbHble 0TBETHI HA MeHee 60% BONpoCcoB

gonyckaeT npu oTBeTe Ha 3a4veTe
CyLleCTBEHHbIE ownbkn U He MoXeT
YCTpaHUTb UX [aXxe no4 pPyKoBOACTBOM




pykoBoauUTENs

5.3 TunoBble KOHTPONbHbIE 3aAaHusa U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopMynNUpoBKN BONPOCOB
Cemectp 1

1 lMoBblLeHNe 3PEKTUBHOCTN NCMONB30BAHNSA TENMOTHI B CYLUNIbHBLIX YcTaHoBkax. Kl cywmnneHbIx
yCTaHOBOK

2 TennomaccoobmeH Npu CyLLKe BNaXHbIX MaTepunanoB. YpaBHeHMs TennomaccoobmeHa. KputepunanbHble
3aBUCUMOCTH

3 MHeBMaTMYeCKME CyLUUMbHBIE YCTaHOBKN. CKOPOCTb BUTaHUS. YpaBHeHWe TennoBoro banaHca

4 Tennosow 6anaHc TeopeTnYecKomn CyLUNIbHOW YCTaHOBKM.

5 Cxema CyLLIMNbHOW YCTaHOBKM C peunpkynsaumnen Bosgyxa. KpaTtHOCTb peumnpkynaumm

6 KOHBEKTVBHbIE CYLUWIbHbIE YCTAHOBKM HEMPEPBLIBHOIO AeNCTBMSA. YpaBHeHWe Tennosoro 6anaHca

7 Cxema cyLumnnbHOM YCTaHOBKM C KOMOVMHMPOBaHHBLIM NOABOAOM TeNnnoThl. Pacxoabl BO3ayxa 1 TENMAOThI Ha
ncnapeHue Bnaru

8 CxeMbl TEOPETUYECKON 1 ENCTBUTENBHOM CYLUKU Ha guarpamme. Pacxoabl BO3ayxa v TennoThl A
ncnapeHusi Bnarm

9 Knaccndumkaums cylwmnbHbIX yCTaHOBOK. Buabl TennoobmeHa B CyLUnnbHbIX yCcTaHOBKaxX. OCHOBHbIE
ypaBHeHus TennoobmeHa.

10 Mpouecc cMmeLleHnst NOTOKOB BO3AyXa C pa3NnUYHbLIMU NapaMmeTpamu

11 Mpouecchbl UI3MEHEHNA COCTOSIHMA BO34yXa B CYLUUITbHBIX YCTaHOBKaX. YrnoBon KoadhuumeHT

12 Tennoynosme;lm Ana cuctembl BeHTUNAUMKU. TennoobmeH npu KOHA@HCALNM BOAAHbIX NapOB 13
napoBO3aYyLLHOW CcMecn. PacyeT NOBEPXHOCTU HarpeBa TENoynoBuTenen

13 KoadhduumeHTa TennoobmeHa n maccoodbmeHa. Kputepumn nogobusi u KputepuanbsHble ypaBHEHUS AN
onpegenennsa kKoaULNEHTOB TENOOTAAYM T MaccooTaaum

14 Pacxopa cylwumneHOro Bosgyxa asnsi acCuMunauumn ncnapuyseLlencs snarm

15 TennomaccoobmeH Npu cyLUKe BNaxHbIX MaTepmanoB. MoTeHunansl nepeHoca TennoThl U Bnaru. YpaBHEHUsI
TENMOBOro U MaccoBOro NOTOKOB

16 CxeMbl BEHTUNALUN CYLUMNBbHBIX YCTaHOBOK. TennoBon 6anaHc cMcTeMbl BEHTUNALNN

17 MonekynsapHbIN 1 MONSPHBLIN NEPEHOC TeNNOThl U BNaru.

18 PacueT pacxoga TennoTbl M napa B pasnnyHble Nepmoabl CyLLKK

19 TennomacconepeHoc BO BraXHbIX MaTepuanax. [[pagneHTbl TeMmnepaTypbl BriarocogepXaHusa u gaBneHus.
HanpaBneHus nepemMeLleHns TennoTbl U BNaru B matepuane

20 Cnocobbl yaaneHust KoHaeHcaTta U3 CyLUUIbHbIX LMITMHOPOB

21 PacuyeT pacxoga ucnapsiowlerica Brnarv. VIHTEHCUBHOCTb CYLLKM

22 CxeMbl TeNNOCHabXeHMs CyLLINNbHbLIX YCTAaHOBOK BymarogenaTenbHbIX MaLunH

23 KuHeTunka umnmHapoBow cyLLkn. PacyeT Temnepatypbl U BRarocogep)xaHusi 6ymaxHoro nosiotHa Ha
LUUNUHApax u ydacTkax cBoboaHOro xoaa

o4 TennomacconepeHoc Npu KOHTaKTHOW cyLlke BymMaXkHOro nonoTHa. NMNoTHOCTb MaccoBOro 1 TENMOBOro
NMOTOKOB NMPWU PasfnYHbIX PEXMMAX CYLUKM

o5 Cxembl CYLUIMIbHbIX YCTAHOBOK, MCMOMb3YHOLMX NMPOAYKTLI CropaHms. Pacxop TennoTbl Ha ucnapeHue Bnaru.
YacoBoW pacxof TOMnMBa Ha CyLUKY

26 MHOroLMnMHAPOBbLIE KOHTAKTHO-KOHBEKTMBHbIE CYLUUITbHbIE YCTAHOBKW. TEMNOOOMEH Ha CyLUMITbHBIX
uMnMHapax.

27 Cxema 1 pacyeT CyLUUNbHbIX YCTaHOBOK, MCMOMb3YOLUX NPOAYKTbI CropaHusl. Y paBHEHME TeNnoBoro
6anaHca. KoadhdumumeHT nsbbiTka Bo3ayxa

28 CeBoMicTBa TONOYHbIX ra3oB Kak CyLumnnbHoro areHta. CocTaB ras3oB. BnarocogepxaHue rasos

o9 BbapabaHHble CyLMnbHbIE YCTAHOBKW. YAENbHBIN pacxof TeNMOThl Ha CYLLKY BIIaXXHOrO Matepuana.

YpaBHeHue Tennosoro 6anaHca




5.3.2 TunoBble TecTOBbIE 3a4aHUsA

HanpaBneHve pfgBuXeHus TennoHocuTenem B NapOBOAAHOM TENNOOOMEHHUKE He BNUSAET Ha  BENUYUHY
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

B kakmx TennoobmMeHHuKax koacpduuMeHT Tennonepenayn npaktudecku paBeH KoachduumeHTy TennooTgaudu ¢
OAHOW N3 CTOpoH k=ar?
1 raso-rasoBbiX
ra3oXXnaKoCTHbIX
NapOXUAKOCTHbIX
XNOKOCTHO-KUAKOCTHbIX

W o ww

2.
3.
4

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
TECTUpOBaHue

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | lon nspaHus | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
B.lO. JlakomkuH, C.H.|TennomaccoobmeHHoe M 6 http://www.nizrp.nar
CmopoauH, E.H. | obopynoBaHne :;O Sm E?OBBES*I; " od.ru/metod/kpte//16
NpomoBa npegnpuatTuin - (CywnnbHble CI'I6yI'YI'IT,E|: CrG.: 2016 .pdf

ycTaHoBku) [TekcT]: y4ebHoe BIUTD CI'IéF_yI'IT,D,“

nocobne
6.1.2 lononHuTenbHas y4yebHasa nutepartypa
C.H. CmopoaguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4ecKkuXx, M-B0 0BpasoBaHUS! od.ru/metod/kpte/10.
JTakoMKkuH TEXHOIOMM4eCKnX Hayk PO, CTGI TYPTT. — 2014 pdf

ycraroskax Ml “cne.: cnerTypn

cTpouTenscTee [TekeT]: "

y4yebHoe nocobue
A.M. Benbckuin, B.1HO.|3HeprocbepexeHue B M-B0 06 — http://www.nizrp.nar
JTakoMKWH, C.H. [ TennoaHepreTtuke ~BO oopasosa od.ru/energosbereg

.| Hayku P®, CTI6I' TYPT1. — 2012

CmopoauH TennotexHonoruax  [TekcT]: CH6.: CM6ITYPN 13.htm

y4yebHoe nocobue "

6.2 MNepeyeHb NnpodceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO PacnpoCTpaHAeMOoro nporpaMmMHoro obecnevyeHus
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




