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obpasoBaTenbHbIM CTaHAApTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.04.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 146

CocraButens (n):

[oKTOp TeXHUYECKNX HayK, npodeccop Bownkos J1.M.
OT Kadbenpbl cocTaBuTENS: CwmopoguH C.H.
3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.

3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl. dopma
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 a0 CP hOPMbI TeKyLIero
TEM U YYEOHbIX 3aHATUN % o.gf, INek. Mp. (4achbl) . y
82 3aHATUN KOHTpOIs
= (vacel) | (4acbl)
Pasnen 1. Tennodusnka NnpoLLeccoB CyLUKK
Tema 1. Ceonctaa BO3ayxa.
Knaccudmkaumsi CywUNbHbIX YCTAHOBOK MU
CBOWCTBA BNaXKHOro BO3ayxa. 2 2 4 VN
Tema 2. TepmognHamuvka CYLLKM.

TepMognHammyeckmi  aHanua  MNpoueccoB
CYLLIKU B  TEopeTnyeckux CYLUUIBbHbIX
yCTaHOoBKax. 3 1 4 mn

Tema 3. Tennoson 6anaHC CYLIUIKK.
Tennoson OanaHc TEopeTUYECKOm n

AENCTBUTENBbHOM CYLUWIbHBIX YCTaHOBOK. 4 2 4 "
Tema 4. a3sbl, Kak cywunbHbln areHT. Cyluka C
MaTepuanos TONOYHbIMU razamu

4 2 4 nn
Tema 5. CBA3b BnarM U BOJIOKOH.
Knaccuduvkaums copm cBs3nM  Bnarm
maTtepuanom. 1 1 4 un
Tema 6. KuHeTuka cywkun. KuHeTuka cyLuku
BMaXHbIX MaTepuarnos

4 4 nn
Tema 7. OuHamuka CYLLKM.
TennomacconepeHoc n TennomaccoobmeH B
npoueccax CyLUKW. 4 2 4 Y
Pasgen 2. CywunnbHble YCTaHOBKM
Tema 8. KoHBeKTUBHbIE CYLUWIKM.
KOHBEKTUBHbIE  YCTAHOBKM O CYLUKK
NEHTOYHbIX U FIMCTOBLIX MaTepnanos. 1 4 "

Tema 9. KoHCTpyKuMa  TpyObI-CYLUUIIKM.
lNHeBMaTU4eckaa " a’pooHTaHHas
CYLUUIbHbIE YCTaHOBKMW. 2 2 2 vn




Tema 10. KoHcTpyKuus CYLUUITbHOTO
b6apabaHa. BapabaHHble CYLUMIbHbIE
YCTaHOBKM. 2 2 2 mn
Tema 11. KOHCTpyKUMS CYLUUITBHOW 4YacTu
BOM. MHorounnmHgposble KOHTaKTHO-
KOHBEKTMBHbIE ycTaHoBku (BOM/KOM) 2 4 "
Tema 12.  Cwuctema  napocHabxeHus.
MapokoHaeHcaTHble cucteMbl BOM.
2 2 2 mn
Tema 13. BeHTunsauus OyMMaLUVHBI.
TexHonornyeckasn seHTMNAUuMs 6OM.
2 2 4 mn
Tema 14. MK-cyLika BOMOKHUCTbIX
mMaTepuanos. PagnaumMoHHO-KOHBEKTUBHbIE
CYLUMMbHbIE YCTAHOBKMW. 1 4 VN
Utoro B cemecTpe (Ha kypce ansa 3A0) 34 17 50
KoHcynbTauumn n npomexyToyHas 025
atTectaums (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 5125 50
AucuunnuvHe ’

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBsaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. ®OH[ OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasarenewn, KpUTepUeB U CUCTEMbl OLleHUBAHUA pe3yNibTaToB 00y4eHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn,
KoMneTeHLUun

[NokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

HanmeHoBaHne oueHOYHOro
cpeacTea

MK-4.1

MmeeT npeacrtaBneHne O NPUHUMMAMANBHBIX TEXHOMOMMYECKUX CXemax
npou3BoAcTBa LEeNonosbl, dymarn M KapTOHA; OCHOBHbIX MNPUHLIMMX,
obecneunBaloWnx JHeprocbepexeHne M IKONOrM4ecKkylo 6e3onacHoOCTb
Npou3BOACTBa; BOMPOCbI MHTEHCMdUKaUMM  TennomaccoobmeHa B
npoueccax CyLUKK

CnocobeH oueHMBaTb TEXHUYECKOe COCTOsiHME  00OopyAoBaHUS;
aHanuM3npoBaTb  UWHMOPMALMIO O [OOCTUXKEHUSX OTEYECTBEHHOM U
3apybexxHOM Haykum W TEXHUKW, TeXHWYecKkue AaHHble, nokasaTtenu u
pesynbtaTthl paboTbl, 0606WaTe U cucTtemaTManpoBaTb WX, MCMOMb3ys
COBpPEMEHHbIe TexHuyeckue cpeacTea " WH(OPMaLIMOHHbIE
TexHonoruu;  paspabaTbiBaTb  MeponpusaTMs MO MOAEepHWU3auuu
o6opyaoBaHMA 1 COBEPLUEHCTBOBaHMIO MPUMEHAEMbIX TEXHOMNOMMN
OemoHcTpupyet HaBbIKM pac4yeToB CYLUMMbHbIX YCTaHOBOK;
COCTaBIMEHNS  WHCTPYKUMA MO  3Kcnnyataumm  obopyaoBaHus U
nporpamm ero ucnblTaHum

Bonpochl YCTHOro
cobecenoBaHusI.
TecToBble 3a0aHMA

5.1.2 Cucrtema n KpuTepumn oLeHNBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHne | MucbmeHHas paboTa




MonHbIN, ncdepnbiBaOWNN  OTBET, $SBHO
OeMOHCTpUpyoLWmMn rnybokoe noHMMaHue
3a4TeHo npegMeTa W mmybokyto apyavuumio B | MNMpaBunbHble oTBeTH Ha 60% BONpocoB
OLEeHNBaeMOomn obnactu. KpuTtuyeckun
OpUrMHanbHbIM NOAXOA K MaTepuany

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWI, MIOXO OPUEHTUPYeTCs a
OCHOBHbIX MOHATUAX W OnpeaeneHusx,
MOXO 3HAKOM C OCHOBHOW nuTepaTypoW,
JonyckaeT npuv OTBeTe Ha  3ayeTe
CYLLECTBEHHbIE OWWNOKM U He MOXeT
YCTPaHUTbL WX [Jaxe Mo PYKOBOACTBOM
pykoBoaUTENS

He 3auTteHo MpaBunbHbIe oTBETHI HAa MeHee 60% Bonpocos

5.2 TunoBble KOHTPOSbHbIE 3aaHUSA UIU UHbIE MaTepuarnbl, He06XxoAuMbIe AN OLEHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB

Cewmectp 1

MoBblweHne 3hPEKTUBHOCTN NCMONB30BaHUSA TENSOTLI B CYLUNNbHBLIX YcTaHoBkaX. KM cywmnbHbIX
yCTaHOBOK

TennomaccoobMeH npu cyLLke BRaxHbIX MatepuarnoB. YpaBHeHUs TenrnoMaccoobmeHa. KputepuarnbsHblie

2 3aBUCUMOCTU

3 [MHeBMaTMyeckme cyLumnbHble yCcTaHOBKN. CKOPOCTb BUTaHUA. YpaBHeHne Tennosoro 6anaHca

4 TennoBow 6anaHc TeOPETUHECKON CYLLUMITBHON YCTAHOBKN.

5 CxeMa cyLumMnbHOM YyCTaHOBKM C peumpkynaumen sosgyxa. KpatHoCTb peumpKynauum

6 KoHBEKTVBHbIE CYLUMIbHbIE YCTAHOBKN HEMPEPLIBHOIO AENCTBUA. YpaBHEHUe TennoBoro banaHca

7 Cxema CyLLUUINBHOW YCTaHOBKM C KOMBMHMPOBaHHBLIM MOABOAOM TennoThl. Pacxoasl Bo3gyxa u TennoThbl Ha
ucnapeHue snaru

8 CxeMmbl TeOpeTUYECKON 1 4eNCTBUTENBHON CYLLUKU Ha agnarpamme. Pacxoabl BO3dyxa v TennoTbl Ans
ucnapenusi Bnarm

9 Knaccudumkaums cylimnbHbIX yCTaHOBOK. Buabl TennoobmMeHa B CyLLUnbHbIX ycTaHoBKax. OCHOBHbIE
ypaBHeHWs1 TeNSI000MeHa.

10 lMpouecc cMmelLeHnst MOTOKOB BO34yXa C pasfnnyHbIMK NapameTpamu

11 Mpouecchl UI3MEHEeHNA COCTOSIHMSA BO34yXa B CYLUUIbHBIX YCTaHOBKaXx. YrnoBomn KoadduumeHT

12 Tennoynoamerlw ONS CUCTEeMbl BEHTUNSALMKU. TennoodmeH npu KOHAEHCaLMN BOAAHbIX Napos 13
napoBo3ayLLHOW cMecn. PacyeT noBepXHOCTU HarpeBa TennoynosuTenen

13 KoadpduumenTa TennoobmeHa n maccoobmeHna. Kputepun nogobusi u KputepuanbsHble ypaBHEHUS Ans
onpegeneHnsa KoaUUMEHTOB TENooTAauM T MaccooTaaum

14 Pacxof cywmnnbsHOro Bosgyxa Ang acCUMunaunm ncnapuysLLencs snaru

15 TennomaccooOMeH Nnpu cyLUke BraXHbIX MaTepuanoB. [NoTeHumarnbl nepeHoca TeNNoThl 1 BNaru. YpaBHEHUS
TENM0BOro 1 MacCoOBOrO NOTOKOB

16 CxeMbl BEHTUMSLUN CYLUMITbHBIX YCTAHOBOK. TennoBow 6anaHc CUCTEMbl BEHTUNALMM

17 MonekynsapHbIN 1 MONSAPHBIN NepeHoC TennoTbl U BRaru.

18 PacueT pacxoga TennoTbl M Napa B pasnuyHble Nepnoabl CyLLKU

19 TennomacconepeHoc BO BriaXHbIX MaTepuanax. [[pagneHTbl TemnepaTypbl BriarocogepXaHus u aBrneHus.
HanpaBneHus nepemMelleHusa TennoTel U BrarM B Matepuane

20 Cnocobbl yaaneHust KoHAgeHcaTa U3 CyLUNNbHbLIX LMIMHAPOB

21 Pac4yeTt pacxoga wvcnapstwowenca snarn. MIHTEHCMBHOCTb CYLLIKK

22 Cxembl TeNNocHabXXeHUs CyLUUMNbHBIX YCTaHOBOK BymMaroaenaTenbHbIX MaLUvH

23 KuHeTnka umnmHgpoBow cylukn. PacyeT Temnepatypbl U BnarocogepxxaHust 6ymaxHoro nonoTHa Ha
LunuHapax u yyactkax ceobogHoro xoaa

o4 TennomacconepeHoc Npu KOHTaKTHOW CyLuKe BymaxHOro nonoTtHa. MNoTHOCTL MaccoBOro 1 TensoBoro
NMOTOKOB MPU Pas3nuUYHbIX PEXNMAX CYLLKU

o5 Cxewmbl CYLUIMIBHBIX YCTAHOBOK, MCMOMb3YHOLIMX MPOAYKTLI CropaHus. Pacxop TennoTkl Ha ucnapeHve Bnaru.
YacoBon pacxof TOMnMBa Ha CyLLKY

26 MHOroumMnuUHApPOBbIE KOHTAKTHO-KOHBEKTMBHbIE CYLUUIbHbIE YCTAHOBKW. TeNNOOBMEH Ha CyLUMIbHbIX
uunuHapax.

27 Cxema 1 pacyeT CyLLnIbHbIX YCTAaHOBOK, MCMOMb3YOLWMX NPOAYKTbI CFTOPaHnNs. YpaBHEeHUe TensioBoro
6anaHca. KoacpdpuumeHT n3boiTka Bo3gyxa

28 CBolicTBa TOMOYHbIX ra30B Kak CymnnbHOro areHTa. CocTas ra3oB. BrnarocogepaHvie rasos




BapabaHHble cylnbHble YCTAHOBKMW. YAernbHbIA pacxof TENMOTL! Ha CYLLKY BRaXXHOro Matepuana.

29
YpaBHeHWe TennoBoro 6anaHca

5.2.2 TunoBble TeCTOBbLIE 3a4aHUA

HanpaeneHne [OBWxeHWs TenrioHocUTenen B NapoOBOASIHOM TennooOMeHHUKe
TEMNepaTypHOro Hamnopa, MoTOMYy YTo: ...
BOASHOW 3KBMBANEHT OOHOMO M3 TEMMOHOCUTENEN 3HAaUMTENBHO GoMbLUe APYroro
CKOPOCTb BOAbl 3HAYUTENBHO HMKE CKOPOCTU napa
TemnepaTypa napa npu KoHAeHcauun He U3MEeHSTCS
KO3(PpULMEHTBI TENNOOTAAYN C 06ENX CTOPOH — BENMYMHBI OAHOTO Mopsiaka

HEe BIUAET Ha BEJINYNHY

el

B kakmx TennoobMeHHMKax KO3(ULMEHT Tennonepenayn npakTMyecku paBeH KO3(UUMEHTY TEnnooTaaum C
OofHOM u3 cTopoH k=ar?
B raso-rasoBbIX
B ra30XKWUAKOCTHbIX
B MapOXWAKOCTHbIX
B >KWUOKOCTHO-KWUOKOCTHbIX

roObd~

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayuun, Kenchbl)
He npegycmoTtpeHo

5.3 MeToanuyeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHUWN, BNageHnmn
(HaBbIKOB 1 (MNKN) NPAKTU4YECKOro ONnbITa AeATENLHOCTH)

5.3.1 YcnoBusa gonycka oby4atouierocsi K NpoMeXyTo4HOW aTTectaumy U NopsAoK NMKBMAaLM1M akageMn4eckon
3a,0MmKeHHOCTHN

lMpoBeneHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUPOBaHO JoKarbHbIM HOpMaTtuMBHbIM aktom CIIerynTn
«[lMonoxeHne o0 NpoBeAeHMN TEKYLLIEro KOHTPOSS YCNeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHue WHas

5.3.3 Ocob6eHHOCTU NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum no AUCUMnInHe

BpeMﬂ Ha NoAroToBKy K 3a4yeTy 40 MuH, B 3TO BpemMA BXOAUT NOArotoBka Ha TeopeTudeckne BOMpochbl U
TeCcTunpoBaHue

6. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECNEYEHME OUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | og nspaHus | Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

B.FO. JlakomkmH, C.H.|TennomaccoobmeHHoe http://www.nizrp.nar
CmopoauH, E.H. [ oGopynoBaHue M-80 062?5’0883_"".?3 v od.ru/metod/kpte//16
"pomoBa npeanpuatui  (CywunbHble Cl-llla6yFK3[jl'lTD: _Cr6.: 2016 .pdf

ycTaHoBku) [TekcT]: yyebHoe . .

HocoBue BWTS CMeryrTa
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
A.lN. Benbckuin, B.KO.|[OHeprocbepexeHune B M-B0 0BpPasoBaHUS! http://www.nizrp.nar
Cuopommi " |rennorexionommx  [Texr] | HV PO, CIBITYPIL — | 2012 |54 anerdosoeres

yyebHoe nocobue Cr6.: CTIer TYP
C.H. CmopoguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HepreTn4eckux, M-B0 06pa3oBaHyts 1 od.ru/metod/kpte/10.
Tlaomkiy voranonan | Haykn PO, CMIBITYPN. — 2014 paf

CTpOUTENLCTBE [TekeT]: Cr16.: Cr6rTYPrl

y4yebHoe nocobue

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

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




6.3 MNepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBIeHMA obpa3oBaTeNbHOro
npouecca no gUcuUnIInHe

Ayautopus OcHalleHuve
MynbTumeaunHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka

JlekunoHHas y Py, P

ayautopus

MynbTumeaumnHoe obopygoBaHue, cneumanmavpoBaHHas mebenb, gocka
YyebHasa aygutopus




