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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AUCUUNAUHBI - yrny6neHHaﬂ noaroToBka cneuunanncTtoB Ansd paspaGOTKM, NPOEKTNpPpOBaHNA "
KCnnyaTaunn pa3H006pa3HbIX NPOMBbILWNEHHbIX CYLWNIIbHbIX YCTAaHOBOK

- NogroTtoBKa CneumanuncToB CrnocobHbIX OCYyLLEeCTBIIATL HenpepbiBHOE YycoBepLUeHCTBOBaAHME CYLUUIbHbIX
YCTaHOBOK Ha OCHOBE COBpeMeHHOVI TEeOpUn N NpMHUMNOB ynpaBiieHUA C UCNOJIb3OBaHNEM OBM.

1.2 3apaun gUCUUNIIUHBI:

MprnobpeTeHne 3HaHWI 1 HaBLIKOB B 0bnacTu:
* Tennogusmka NpoLEeCcCOB CyLUKM

e METOAMKA pacyeTa CyLUNIbHbIX YCTAHOBOK

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atloLlerocs:
MpenBapuTenbHas NOAroToBKa NpeanonaraeT co3gaHne 0CHOBbI AN hOPMUPOBaHUS KOMMNETEHLMI, YKasaHHbIX
B M. 2, MPW U3YYEHUN OUCLMMITUH:

SHeproc6eperarou4me TeXHOoNormm npun npon3soacTee 3ﬂeKTpW—IeCKOl;I 1 TennoBown QHeprun

|-|p06ﬂeMbI QHEepro- wm pecypcoc6epe>KeHV|ﬂ B TenmnoaHepretTuke " OCHOBHbIE HanpaesleHuA pa3BUTUA
TEeNnNO3HEPreTukn

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNINHDbI

MKn-4.1: FT'oToB K 06ecneyeHnto 6ecnepeboHon paboThl, NPaBUNILHON 3KCNNyaTauuu, peMOHTa U
MoAepHU3auumM TennomMaccoobMeHHbIX yCTaHOBOK

3HaTb: npuHUMnmuanbHble TEeXHONorm4eckme cxembl Mnpoun3BoacTBa Uessono3bl, 6ymarm N KapToOHa; OCHOBHblEe
npuHUMNbI, obecneunBatoLme 3Hepr006epe>|<eH|/|e N 3KOJ10rnM4eckyro 6e3onacHoCTb npoun3seoAcTBa, BOMNPOCHI
VIHTeHCVICbVIKaU,VIVI TensnomaccoobmeHa B npoueccax CyLUKu

YmMmeTb: PaccuntbiBatb TeMnepaTtypHble nons (ﬂOJ'IFl KOHLI,eHTpaLI,VIVI BeLIJ,eCTB) B MaTepunanax n anemMeHTax KOHCTPyKunn
TenNOoTEeXHONONrNM4YeCknx YCTaHOBOK; pacCyMUTbiBaTb TennoBblie MNOTOKM C LUesblo VIHTeHCVICbI/IKaLI,I/II/I npoueccos
TennoMaccoobmeHa , obecnevyeHuss 3agaHHOro TeMnepaTtypHoro pexunma pa6OTbI OGOpyD,OBaHVIFl n MUHUMU3aumnn
TENnM0BbIX NOTEPb,

Bnagetb: Cnocobamu NOCTPOEHUA |/|3o6pa>|<eH|/||7|, CO30aHNA CXeM U 3CKMU30B, C NpUMEeHeHNneM KOMMbTEePHbIX NakeToB
nporpamMmm: OoCcHOBaMu pac4yeTa npoteccos TennomacconepeHoca B aneMeHTax TennoTexHNn4Yeckoro n
TENJIOTEXHOJIOM4YECKOro oGopynoaaH




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTtakTHas
< 6
o paboTa
5 WNHHoBaL,.
HanmeHoBaHuWe 1 cogepxaHue pasgenos, oz CP hOpMbl
TEM U y4EOBHbIX 3aHATUI 05) 2| ek Mp. (4achbl) o
8o 3aHATUN
<3 (vachkl) | (4achbl)
X
Pasgen 1. Tennoguaunka npoueccoB CyLLKK
Tema 1. CsolicTBa BO3ayxa.
Knaccudumkaums CylwunbHbIX YCTAaHOBOK W 0,5 0,5 8 un
CBOWCTBA BMNaXHOro Bo3gyxa.
Tema 2. TepmoanHamunka CYLLIKW.
TepmoguHamMumyecknn  aHanms npoLLEeccoB
pMoA pou 025 | 025 8 un

CYWKM B  TEOPETUYECKMX  CYLUUIbHbIX
yCTaHOBKaXx.

Tema 3. Tennosow 6anaHC CyLWUNKW.
Tennoson GanaHc TeopeTUdeckom U 1 0,5 8 nun
OEeNCTBUTENbHOM CYLLMMbHbLIX YCTaHOBOK.

Tema 4. Nasbl, Kak cylumnnbHbIA areHT. CyLuka

1 0,5 8 nn
MaTepuranoB TOMOYHbIMU ra3amu
Tema 5. CBsi3b BnarM U BOJOKOH. 1
Knaccudpmkauma ¢opm cBa3u Bnarm c 0,25 8 nn
MaTepuanom.
Tema 6. KuHeTuka cywkun. KuHetuka cyiku 1 8 "
BNaXkHbIX MaTtepranos
Tema 7. OnHamuka CYLLKWN.
TennomacconepeHoc 1 TenIoMaccoobmeH B 1 0,5 8 nun
npoLeccax CyLUKK.
Paspen 2. CylinnbHble YCTAHOBKU
Tema 8. KoHBEeKTUBHbIE CYLUNIIKMN.
KOHBEKTUBHbIE  YCTAaHOBKM AN CYLUKK 0,25 8 un

JNMEHTOYHbIX N NTUCTOBLIX MaTepunanos.

Tema 9. KoHCTpykumsi TpyOBbl-CyLLUNKW.
MHeBMaTU4eckas " aspodoHTaHHasi 0,5 0,25 4 nn
CYLUNIbHbIE YCTaHOBKW.




Tema

6apabaHa.

10.  KoHCTpyKuMsi  CyLIMNbHOro
BapabaHHble CyLLUrbHbIE 0,5 0,5 4 mn

YCTaHOBKM.

Tema 11. KOHCTpPyKUMS CYLUMIIbHOW YacTu
MHorounnmHaposble KOHTaKTHO- 0,5 3 nn
KOHBEKTMBHbIe ycTaHoBkMu (BAM/KOM)

BOM.

Tema

12. Cuctema napocHabxeHusl.

MapokoHaeHcaTHble cuctemsl BAM. 0.5 0.5 4 vn
Tema 13. BeHTunauyus OyMMaLUVHbI. 05 05 8 vn
TexHonorn4yeckasa seHTunAuma BM.
Tema 14. UK-cywika BOJTIOKHUCTbIX
mMatepuanos. PagvaunmoHHO-KOHBEKTUBHbIE 0,25 5 nn
CYLLMIbHbIE YCTAHOBKM.
UTtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 92
KoHcynbTauumn n npoMexyTovHas atrectauus
0,25
(3auver)
Bcero koHTakTHas pa6bota u CP no 12.25 92

OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon

KoMneTeHumnn

lMokasaTenu oueHnBaHuA pe3ynbTaTtoB 06yquV|$|

HanmeHoBaHMe oLEeHOYHOro

cpeacTea

MNKn-4.1

UwmeeT npeacrasneHne (0] BOMnpocax VIHTeHCVId)VIKaU,VIVI
TennoMaccoobmeHa B npoueccax CYLLIKW, npuHUnnuanbHbIK
TeXHONIorm4ecknx cxemax npomssoacTtea UENN03bI, 6ymarm n
KapToHa, OCHOBHbIX cnocobax aHepr006epe>KeHV|$| N 3KOIOrM4eCKon
6e3onacHocTn npounssoacTBea.

CnocobeH paccynTbiBaTb TE€N/IOBbI€ NMOTOKU C UENblo VIHTeHCVIdDVIKaLI,VIVI
npoteccos TennomaccoobmeHa ana obecne4yeHus 3aJaHHOro
TEMNEepPaTypHOro pexunma pa60TbI O60pyﬂOBaHMﬂ n MUHUMU3aLnNun
TennoBbIX NOTepPb.

,D,eMOHCTpVIpyeT HaBblKN MOCTPOEHUA VI306[I)a)KeHl/Il7IY CO30aHuA CxemM u
9CKN30B, C NpMMeHeHnemM KOMMbKTEPHbIX NakeToB nporpamMmm; OCHOB
pac4yeTa npoueccos TennomacconepeHoca B nemMeHTax
TEeNOTEXHNYECKOIo N TenyiIoTeEXHOJ1I0r’M4eCcKoro O60py,D.OBaH

Bonpocbl
cobecenoBaHus.
TecToBble 3aaHUsA

YCTHOIo

5.1.2 Cuctema n KpuTEpUN OLleHUBaHUSA

Lkana oueHuBaHus

Kputepun oLeHMBaHUa chopMMpOBaHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHne lMucbMeHHas paboTa

3auTeHo

MonHbIA, WcYyepnbiBaOWMA OTBET, SIBHO
OEMOHCTpUpYOLWMIA rNyboKkoe NoHMMaHue
npegmeta UK rnybokylo apyouumio B
oLeHuBaemon obnactu. Kputnyeckuin

MpaBunbHble oTBETHI Ha 60% BONPOCOB




OpVIFI/IHaJ'IbeIIZ nogxoa K matepuany

He 3auteHo

OGyvarolmiica He MMeeT [O0CTaTO4YHOro
YPOBHS1 3HaHWIA, NIOXO OpPUEHTUpyeTcs a
OCHOBHbIX TMOHATUAX W  OnpeaeneHusix,
NMOX0 3HAaKOM C OCHOBHOW NUTepaTypoit,
Jonyckaet npu  OTBeTe Ha  3adeTte
CYLLIECTBEHHbIE OLWMBKM U He MOXeT
YCTPaHUTb WX [Oaxe Mnod pPyKoBOACTBOM
pykoBoauTens

MpaBunbHbIEe 0TBETHI HA MeHee 60% BonNpocoB

5.2 TunoBsble KOHTPOJIbHbI€ 3aQ4aHNA UNTN UHbIe MaTepuanbl, HeobXxoaMuMble ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB
Ne n/n | dopmMynnpoBKu BONPOCOB
Kypc 1

1 TennoynosuTenu AnNa CUCTEMbI BEHTUNAUMK. TennoobmeH Npy KOHAEeHCauUW BOASHbLIX NapoB 13
NnapoBO3ayLIHON cMecn. PacyeT NOBepXHOCTU Harpesa TenoynosuTenemn

2 KoadhdpuumeHta TennoobmeHa n maccoobmeHa. Kputepun nogobus u kputepuanbHble ypaBHEHUSA Ans
onpegenexHus KoadUUMEHTOB TENNOOTAAYM T MaccooTAaum

3 Pacxopf cylumnsHoro Bosgyxa Ans acCuMuMnaumm ucnapusLLeincs Brnaru

4 TennomaccooGMmeH Mpwu CyLlke BNaxHbIX MmaTtepranos. [oTeHumansl nepeHoca TennoThl U Braru. YpaBHeHus
TEMNI0BOro U MaccoBOrO MOTOKOB

5 CxeMbl BEHTUNAUMM CYLUNIMBbHBIX YCTAaHOBOK. Tennosow 6anaHc CUCTeMbl BEHTUNALMU

6 MonekynsipHbIn 1 MOMSIPHBIA NEPEHOC TENNOTLI U BNaru.

7 Pac4yeT pacxoga TennoTbl M Napa B pasfnyHble Nepnoabl CyLLKU

8 TennomacconepeHoc BO BraxHbIX MaTepuanax. 'pagmeHTbl TemnepaTtypbl BarocoaepXaHusa 1 AaBreHus.
HanpaBnexusa nepemMellleHns TennoTel U Brarv B matepuane

9 Cnocobbl yaaneHus KoHaeHcaTa M3 CyLUMIbHbIX LMMHOPOB

10 Pacyet pacxoga wcnapsiowerics snarn. UIHTEHCUBHOCTL CYLLIKU

11 CxeMbl TeNNocHabXeHNs CyLUMIbHbLIX YCTaHOBOK BymarogenartenbHbIX MallmH

12 KuHeTuka umMnmHapoBoK cyLikn. PacyeT Temnepatypbl U BnarocogepaHusa 6yMaxkHOro nofioTHa Ha unnmHapax
1 yyacTkax cBobogHoro xoga

13 TennomacconepeHoc Npu KOHTaAKTHOM CyLLKe ByMaxHOro nonotHa. MNMnoTHOCTL MaccoBOro 1 TEMMOBOro NOTOKOB
NPV PasnUYHbIX PEXNMAXx CYLLKN

14 Cxewmbl CYLUMNbHBIX YCTAHOBOK, MCMOMb3YOLNX MPOAYKTHI CropaHms. Pacxoa Tennotbl Ha ncnapeHue Bnaru.
YacoBon pacxof TOnnmBa Ha CyLUKY

15 MHOrouMnUHAPOBbLIE KOHTAKTHO-KOHBEKTUBHbBIE CYLUMIIbHbIE YCTAHOBKW. TEMnoobMeH Ha CyLUMIbHbBIX
UMnNMHOpax.

16 Cxema 1 pacyeT CyLUNIbHbIX YCTAaHOBOK, UCMOMb3YHLLUMX NPOAYKTbI CropaHus. YpaBHeHue Tennosoro 6anaHca.
KoachdpuumeHT n3bbiTka Bo3ayxa

17 CBoiicTBa TOMOYHBIX ra3oB Kak cylwmnbHoro areHta. CoctaB ras3oB. BnarocogepxaHue rasos

18 BapabaHHble cylunmnbHblE YCTAaHOBKW. YAErMbHbIN pacxof TENMOThl Ha CYLLUKY BNaXHOro Matepuana. YpaBHeHue
Tennosoro 6anaHca

19 MoBblWweHne apdHeKTUBHOCTN NCMNOMNB30BaHUA TENSOTHI B CYLUNIbHLIX YcTaHoBkaX. KM cywmnnbHbIX YCTaHOBOK

20 Tennomaccoo6MmeH Mpwu CyLlKe BNaXHbIX MaTtepuanoB. YpaBHeHUst TennomaccoobmeHa. KputepuanbsHbie
3aBNCUMOCTH

21 lMHeBMaTNYeCKMe CylnnbHbIE YCTaHOBKU. CKOPOCTb BUTAHWUS. YpaBHeHMe TennoBoro 6banaHca

22 TennoBo 6anaHCc TEOPETUYECKOW CYLUNITBHOW YCTaHOBKM.

23 Cxema cyLumnbHOW YCTaHOBKM C peumpkynsaumen Bosgyxa. KpaTtHoCTb peumpKynsaumm

24 KOHBEKTUBHbIE CYLUWIbHbIE YCTaHOBKM HEMPEPbLIBHOIO AENCTBUSA. YpaBHeHUe TennoBoro 6anaHca

o5 Cxema cylumnbHOM YCTaHOBKM C KOMOMHMPOBaHHLIM NOABOAOM TennoThl. Pacxogbl Bo3gyxa v TennoTbl Ha
ncnapeHuve Bnaru

26 CxeMbl TeOpeTU4ecKon 1 AeNCTBUTENBHON CYLLKM Ha Anarpamme. Pacxoabl Bo3ayxa v TENNOThl ANS ucnapeHus
Bnarun

27 Knaccudmkaums cylumnbHbIX ycTaHOBOK. Buabl TennoobmMeHa B CyLnmbHbIX ycTaHoBKax. OCHOBHbIE ypaBHEHUS
TennoobmeHa.

28 Mpouecc cmelLeHns NOTOKOB BO3AyXa C PasfuyHbIMU napaMmeTpamu

29

30 Mpouecchl U3MEHEHNs1 COCTOAHUSA BO3yXa B CYLUUIIbHbIX YCTAHOBKaX. YrnoBon KO MuUUMEHT




5.2.2 TunoBble TeCTOBbIe 3aAaHNA

HanpaBneHme OBWKEHUs TennoHocuTenen B napoBoaAaHOM TennoobMeHHuke
TeMnepaTtypHoOro Hamnopa, NoTomy 4To: ...

1. BOLSAHOW 3KBMBANEHT OQHOMO U3 TEMSIOHOCUTENEN 3HAUUTENBHO BonbLue apyroro

2. CKOPOCTb BOAbl 3HAYUTEJTbHO HMXE CKOPOCTK Nnapa

3. TeMmnepartypa napa npm KoHgeHcaunn He MU3MeHATCA

4. KOSdeDVILWIeHTbI Tennootgaym ¢ obeunx CTOPOH — BEJIM4YUHbI OQHOro nopdaka

He BInAeT Ha BeJin4YnHy

B kakunx TennoobmeHHMKax koadhUUMEHT Tennonepenayn npakTuyecky paBeH Ko3dduLUMEHTY TENNooTAau M C
OfHOW 13 CTOpPOH k=ar?
B raso-rasoBblX
B ra30XMOKOCTHbIX
B MapoOXWOKOCTHbIX
B KMAOKOCTHO-XMOKOCTHbIX

Pl =

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)
He npegycmoTpeHo

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BNaaeHU (HaBbIKOB
1 (MnN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom aTrectauMu U NopsaoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO fokaribHbIM HOpMaTuBHbIM aktom CII6MYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOISA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnimHe

YcTHas X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

BpeMFl Ha NoAroToBKY K 3a4eTy 40 MuH, B 3TO BpemMa BXOOUT NOAroToBka Ha TeopeTudecCKkue BOMpOChbl U
TeCTnpoBaHue.
B TeyeHwne ceMecCTpa BbINOJTHAKTCA KOHTPOJIbHaA pa60Ta.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [loa usgaHusa | Ccbinka

6.1.1 OcHoBHas y4yeOHas nuTepaTtypa

B.1O. NakomkuH, C.H.|TennomaccoobmeHHoe
CmopoauH, E.H.|obopyaoBaHne npeanpuatui
'pomoBa (CywmnbHble YCTaHOBKMW)
[TekcT]: yuebHoOe nocobue

http://www.nizrp.naro
d.ru/metod/kpte//16.p
2016 df

M-Bo o6pa3oBaHus n
Hayku PO, BLUT3
cneryntA. — Cre.:
BWT3 Creryntg

6.1.2 lononHuTenbHas y4yebHas nutepartypa

A.l. Benbckun, B.HO.|OQHeprocbepexeHne B http://www.nizrp.naro
J1akoMKuH C.H.|TennoaHepreTtuke n M-B0 06pasoBativs 1 d.ru/energosberegl13
C ’ T .| Haykn P®, CM6IrTYPI. — 2012 '
MOPOANH TennoTtexHonormax  [TekcT]: CH6.: Cr6rTYPN .htm
y4yebHoe nocobue -
C.H. CmopoauH, B.H.[MeToabl aHeprocbepexeHus http://www.nizrp.naro
Benoycos, B.1O.|B 3HEepreTU4eckmnx, d.ru/metod/kpte/10.p
NakomMkunH TEXHOMOrMYECKNX YyCTaHOBKaXx M-B0 06pasoBativs 1 df
Haykn P®, CM6IrTYPI. — 2014

n cTpouTenbcTee
yyebHoe nocobue

[TekeT]:

Chne.: CrnerTypri

6.2 NMepe4yeHb npodheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mnbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUT CIb MNYMTH [QnekTpoHHbIA pecypc].

URL: http://nizrp.narod.ru

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsAeMoro nporpaMmmMHoro oéecneveHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA ocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTumeaunHoe obopyaoBaHue, cneuuanmampoBaHHas Mmebenb, Jocka
JlekumoHHas Y A PyA 4 P A
ayaunTopus

MynbTumeauinHoe obopyaoBaHue, creunanusmposaHHas Mebernb, Jocka
YyeGHas ayautopus
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