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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uens aucumnnuHbl: ChopmmpoBaTb KOMMNETEHLMM oBy4atolierocst B 06nacT KoTenbHoro oGopyaoBaHus
MPOMBILLMNEHHBLIX MNPeanpUATUA, UX MPOEKTUPOBaHMWIA M 3KCMNyaTauum Npu MUHMMAnbHbIX 3aTpaTax SHepreTUYeckuX,

mMaTepuarbHbIX ¥ TPYAOBbIX PECYPCOB, cOGMoAeHNs NpaBun 6e3onacHoi SKCnyaTaumMm U oXpaHbl OKpyKatoLwel cpebl.
1.2 3agaum AMCUMNNAWHDI:

PaCCMOTpeTb YCTpOIZCTBO KOTeJ1bHbIX YCTAaHOBOK TeNJoBbIX 3ﬂeKTp00TaHLI,Mﬂ N NX 3NeMeHTOB. PaCCMOTpeTb
TeHOeHUNN 1N NepCcnekTnBbl pa3BUTUA KOTEJNTbHOIo OGOpyD,OBaHVIFl.

PaCKprTb npuHUUNbI obecneyeHue paunoHanbHOro TennoBoOCNpUATUA, HaLEeXHON N 9KOHOMUYHON pa6OTbI
KOTa 1 BCromMoratesnibHOro OGOpy,D,OBaHVIFl, 3alnTbl 0pr>|<a|ou.|,el7| cpenbl

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroTOBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl AO51A QDOpMVIpOBaHVIFl KoMMeTeHuun,
YKa3aHHbIX B . 2, npu n3yvyeHnn guCcUmniinH:

I'Iapora3OBb|e HepreTnvyeckne yctaHoBkKM B Npon3BoacTBe 3ﬂeKTpI/I'~IeCKOI7I 1 Tennosown aHeprnun
Okonornyeckme I'IpO6J'IeMbI npu nponseoacTee TEnnoBon n 3J'I9KTpW-IeCKOl;I SHeprnn

SHeprequeCKme YCTaHOBKU BbICOKON 3q3d)eKTVIBHOCTVI B nNpon3BoacTBe SJ'IeKTpVILIeCKOVI 1 TennoBow aHeprun
SHeproc6eperarou4me TeXHoNormm npun npon3soacTee 3ﬂeKTpW—IeCKOl;I 1 TennoBown SHeprnn

|_|p06ﬂeMbI 3Hepro- wu pecypcoc6epe>|<eva B TennoaHepreTMuke wu OCHOBHbIe HanpaeleHuAa pa3BUTUA
TENJIO3HEPIeTUKn

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-3.2: Cnoco6eH chopmynupoBaTthb 3agaHusi Ha pa3paboTKy pelleHU, CBA3aHHbIX C MoAepHU3auuen
obopyaoBaHusA, COBEpPLUEHCTBOBAHMIO TEXHONOIMYECKUX CXEM TEMNJIOBOM U 3NIeKTPUYECKOM IHEPruMm,
NoBbILlIeHNEeM 3KoJlorM4yeckon 6esonacHocTu
3HaTb: TEXHUYECKME XapPaKTEPUCTUKM COBPEMEHHOIO KOTENbHOro 06opyaoBaHUA, apMaTypbl 1 MaTepuaroB; OCHOBHbIE
Tennodguanyeckne U rmapoanHaMMYecKnx ypaBHEHUS ONS pacyeTa KOTeNbHOro obopyaoBaHUSA; CXeMbl BKIHOYEHMS U

KpuTEpUN BbIGOPa KOTENBHOrO 060PYA0BaHUS.
YMeTb: paccunteiBaTbh koTenbHoe obopyaoBaHue TOC No 3agaHHbIM METOAMKAM
BnageTb: COBpEMEHHBIMW METOAAMU AN BbIMNOMHEHUS TENIOBbLIX, a39POANHAMMUYECKMNX. KOHCTPYKTOPCKMX Y NOBEPOUHbIX

rMapaBnMyecknx pacyeToB KOTENbHOro obopyaoBaHWA aneKTpocTaHuui, Bbibopa oGopyaoBaHMSA C UCMONb30BaHUEM
KaTanioros 1 CrpaBoYHOW IMTEpaTypbl.

MKn-4.2: F'oToB kK 06ecneyeHuto 6ecnepeborHoOn paboThl, NPaBUNILHOMN IKCMNJlyaTaunumu, PEMOHTY U
MoaepHu3auum o6opyaoBaHUA NpU NPOM3BOACTBE TENJIOBOM U 3NIEKTPUYECKOM IHEPrumn
3HaTb: CXeMbl, KOHCTPYKLMU, XapaKTEPUCTUKKN, TEXHUKO-IKOHOMMUYECKME MOKa3aTenu, HasHa4veHve, NpuHumMn paboTbl 1
0COBEHHOCTH SKCNyaTaLuum COBPEMEHHOIO KOTENbHOIO 060PYA0BaHUS.
YMeTb: MNpoOBOAUTb TEXHWUKO-3KOHOMMYECKOE OOOCHOBaHME MPOEKTHLIX PELIEHWA MOAEPHU3ALUN  KOTESNbHOIO
obopynoBanusa TOC.

BnageTb: HaBblkamMy COCTaBMNEHUS MHCTPYKUUIA MO SKCnyaTauum KoTenbHoro obopygoBaHust TOC v nporpamm ero
NCNbITAHWNA.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
<<
%m pabora MHHoBaL. | Popma
HanmeHoBaHue n cogepxaHue pasgenos, | § 3 CP hOPMbI TeKVLLEro
TEM U y4eBHbIX 3aHATUN 2 0| Jek Mp. (4achbl) PMbI yul
8 Q (dacs)) | (uacsl) 3aHATUA | KOHTpOns
>
=
Paspgen 1. TeHpeHUun pasBuTuA
naporeHepupyoLLLero ooopyaoBaHus
Tema 1. TeHpeHUun passuTusa
naporeHepupyoLLLero obopyaoBaHus. 5 4 un
KoHcTpyKumm " XapakTepPUCTUKM c
COBPEMEHHbIX MAPOBbIX KOT/IOB 3
Tema 2. KoTnbl  KpUTUYECKOro WU
CBEPXKPUTUYECKOTO [aBneHus. 5 4 un
TexHun4yeckme XapaKTEPUCTUKN "
0COBEHHOCTI 3KcnnyaTaumu.
Pasgen 2. Tennoson 1 aspognHamMmUyeckui c
pacyeTbl NPAMOTOYHOrO KoTna




Tema 3. MeToaMka MOBEPOYHOrO U
KOHCTPYKTMBHOrO pacyeta. PagvalnoHHbIN
TennoobmeH n BbIOOp KOHEYHOro
oxnaxpgeHust rasoB B Tonke. MeTtoauka
pacyeta TennioobMeHa B 9fieMeHTax KoTna.

nn

Tema 4. AspoguHammyeckmin  pacyet
KOTenbHOW YycTaHoBkM. CucTeMbl raso-
BO34YLLHOro Tpakta kotna. Pacyet cuctemy
peunpkynsaunm rasos.

5,75 nn

Tema 5. lugpoauHamuvka B 3neMeHTax
koTna. OCHOBbI 'MApPaBIIMYECKOrO pacyeTta
NPSIMOTOYHOrO KoTa

nn

Paspgen 3. TennoTexHudeckue ucnbiTaHUSA
KOTEemNbHbIX YCTAHOBOK

Tema 6. Knaccudmkaumas un  obwas
XapakTtepucTuka ucnblitanunii. OpraHusaums
UcnblTaHWI U NOArOTOBUTENbHbLIX paboT

nn

OcCHOBHble  nokasaTenu
KOHTpOnMpyemMble npu
CTaLMOHapHbIX pexumax. O6buwwme
pekomMeHaaumm no PEXUMHBIM "
©anaHcoBbIM UCMbITAHUAM.

Tema 7.
Ha[EeXHOCTH,

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

17 17 37,75

KoHcynbTauuu n npoMexyTovHas
atTecTtauus (3aver)

0,25

Bcero koHTakTHasa pabota n CP no
OUCUUNIIHe

34,25 37,75

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTvposaHne y4ebHbIM NiaHoOM He NpegycMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPEOCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHve nokasaTteniein, KpUTepueB M CUCTEMbI OLLEHUBAHNA pPe3ynbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHuMe oLeHOYHOro
lMoka3aTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KoMMneTeHumn cpencrtea
Mmeet npeacTaBreHne o] TEXHUYECKNX XapakTepucTmkax
COBPEMEHHOrO KOTENbHOro 060pyA0oBaHUs, apMaTypbl U MaTepuaros;
OCHOBHbIX TEMNOMU3NYECKNX U TMOPOANHAMUYECKNX YPaBHEHUAX AN
pacyeTa KOTeNbHOro 000pyAOBaHUS; CXeMax BKIIIOYEHUSA U KPUTEPUAX
BblIbOpa KOTENbHOro 060pyaoBaHMS. Bonpochi YCTHOro
MKn-3.2 CnocobeH paccuuTbiBaTh KOTenbHoe obopyaoBaHne TOC no|cobecenoBaHus
3a4aHHbIM MeToaMKaMm. [MpaKkTKko-OpNEHTUPOBAHHLIE
Mcnonb3yeT COBpEMEHHbIE MeTOAbl ANS BbINOMIHEHWUS TENNOBbIX,|3agaHns
a3pOoAMHaMMNYECKNX. KOHCTPYKTOPCKUX Y MOBEPOYHbIX MMapaBimMyecknx
pac4yeToB KOTENbHOro obopyooBaHMA 3MNEKTPOCTaHUWA; Bblibopa
obopygoBaHusi C  MUCMOMNb30BaHMEM KaTanoroB W ClpaBOYHOM
nnTepaTypbl.
MmeeT npeacrtaBneHne O cxemax, KOHCTPYKLMSX, XapakTepuUCTUKax,
TEXHUKO-O9KOHOMWYECKNX  MOKasaTensix, HasHa4yeHuu, npuHumMnax
paboTbl M1 0COBEHHOCTAX 3KCnnyaTauum COBPEMEHHOrO KoTenbHoro|Bonpocsl YCTHOro
MKn-4.2 obopyaoBaHus. cobecefoBaHus

CnocobeH  npoBoOaUTb  TEXHUKO-3KOHOMMYeckoe  obocHoBaHWe|llpaKTMKO-OpPUEHTMPOBaHHbIE
NPOEKTHbIX peLleHnn MogepHu3aumm kotenbHoro obopyaosanHus TOC. [3agaHns
[eMOHCTpUpYyeT HaBbIKM COCTaBMEHUS MHCTPYKLMIA MO 3KChnyaTaumu
KoTenbHoro obopyaoBanunst TOC 1 nporpaMm ero UcnbiTaHWi.

5.1.2 Cuctema n KpuTEpPUN OLleHUBaHUSA

Lkana oueHuBaHus

KpuTepun oueHnBaHUa CopMMpPOBaHHOCTH

KOMMeTeHumin

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

3ayTeHo

O6yuvatowmica gaeT B Liernom

3apgava pelwleHa BepHO. Bo3MOXHBI




Ka4eCTBEHHbIV OTBET, OCHOBaHHbIN Ha BCEX
NCTOYHUKAX WHGopMaumu. [MpucyTcTeyroT
Hebonblune npobenbl B 3HAHWSIX  WUNK
HeCyLLeCTBEHHbIE OLLMOKN.

HebonbLine NorpeLHoOCTNn.

O6yqarou.|,|/||7|c;| He wumeeT [OOCTaTO4YHOro
YPOBHA 3HaHWN, NIOX0 OpUEeHTUNpyeTCAa B
He 3auTeHo OCHOBHbIX NMOHATUAX W onpegeneHnax
ancumniuHbl;  Oonyckaet npu  OoTBeTe
CyuwleCTBeHHbIe owmnbkm

3apgava He pelleHa. 3HaunTenbHble
norpeLwHoCTn B pacyeTax.

5.2 TunoBble KOHTPOSNbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKu BONPOCOB

Cemectp 3

TeHgeHunn pa3BnTUA NaporeHepupytowiero OGOpy,D,OBaHVIﬂ

KOHCTpYKLI,I/II/I N XapaKTepUuCTnKmn coBpeMeHHbIX MapoBbIX KOT10B

KoTnbl KPUTUYECKOIro N CBEPXKPUTUHECKOIro AaBrieHuaA. TexHunyeckme XapaKTepucTukm n ocobeHHoCcTH
QKcnyatayuu.

MeToavka noBepoYHOro 1 KOHCTPYKTMBHOrO pacyeta PBI1.

MeToguka NnoBEPOYHOIro N KOHCTPYKTUBHOIO pacyeTa paanauMoOHHOIo naponeperpearens.

MeToguka NOBEPOYHOIro N KOHCTPYKTUBHOIO pac4yeTa LUWMPMOBOIro naponeperpeartend.

Pacuer CUCTeMy peunpkynaumm ra3os.

OcHoBbI rmgpaBriM4yeckoro pac4yeTta npAMOTOYHOro Kotna

O|lo|[N|o|jO|r] W IN|F

Knaccudmkaums u obLias xapakTepucTika UCnbITaHuil.

=
o

OpFaHVI3aLI,VIF| NCNbITaHMN U NOArOTOBUTENbHbIX pa60T

(==Y
(=Y

OcCHOBHble nokasaTenu HagexXHocTu, KOHTpOInnpyemblie Npu CTaunoOHapHbIX peXnmax.

12 Obwue pekomeHaaunn no pexxmMHbIM 1 ©anaHCcoBbIM UCMbITAHUSAM.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

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

Kak nameHuTcst Kng KoTna npu CHmxeHnn koadbdumumeHTa n3bbiTka Bo3ayxa B yxoasawmx rasax ¢ 1,5 go 1,1
McxogHble gaHHble:

TeopeTnyeckuin oovbem razos 10 m3/m3

TeopeTnyeckmin obbem Bosgyxa 9 M3/m3

TemnepaTtypa yxoasawmx rasos 130°C

TOMNMNMBO: NPUPOAHBIN ra3, Tennota cropaHuna 35600 kx/m3

TennoemkocTb rasos 1,39 k[x/(m3 oC)

TennoemkocTb Bo3ayxa 1,299 k[x/(m3 oC)

Kak nameHuTcs Kng KoTrna npu CHKeHnM Temnepatypbl yxoaswmx rasos ¢ 150°C go 130°C
McxogHble gaHHble:

TeopeTnyeckun oovem rasos 10 m3/m3

TeopeTnyeckmin obbem Bosgyxa 9 M3/m3

KoadpdmumeHT nsbbiTka Bosgyxa 1,3

TOMMMBO: NMPUPOAHbLIN ra3, Tennota cropaHuna 35600 kx/m3

TennoemkocTb rasos 1,39 k[x/(m3 oC)

TennoemkocTb Bo3ayxa 1,299 k[x/(m3 oC)



5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUIW, BNnaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaAoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6MYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHada X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue NHas

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

BpeMFl Ha NoAroToBKYy K 3a4eTy 40 MuH, B 3TO BpemMA BXOOUT NOAroToBKa OoTBeTa Ha TeopeTunyeckme BonpocChbl n
pelwleHne npakTn4eCko-OopueHTUPOBaHHOIO 3agaHuA. Ons pac4yeToB CTYOEHTY Heobxoaumo umeTb KanbKynaTop, Takxke
eMy npenocTtaBnAaAeTCd cnpaBO4YHadA VIHQDOpMaU,VIﬂ.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YyebHas nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
lN'y6apes A. B. MapoTennoreHepupyoLme http://www.iprbooksh

Bbenropopn: benropoackumn
rocyaapCTBEHHbIN
TEXHOMNOTMYECKNN 2013

yHuBepcuteT um. B.I".
LLyxosa, O6C ACB

YCTaQHOBKM  MPOMbILLNEHHbIX
npegnpuaTuin

0p.ru/28379.html

6.1.2 lononHuTenbHas y4yebHas nutepartypa

C.H. CwmopoguH [ wn|Tennosown n| M-Bo obpasoBaHusa K https://nizrp.narod.ru/
ap.] aspoaAMHaMMYecKnid  pacyeTsl Haykn PO, BLUTS metod/kpte/2019_01
KoTenbHbIX ycTaHoBok [TekcT ]| CM6ryYMATA. - 5-e uaa., 2018 _19 01.pdf
: yyeb.nocobune nepepab. n gon. - CI6. :
BWTS CN6rynrta
Bacunbuenko 1O. B.,|[MpombiwneHHble  TennoBble ) . http://www.iprbooksh
lN'y6apes A. B. aneKkTpocTaHuum Benropoa: BeHFOpo'q?KMM op.ru/80438.html
rocy4apCTBEHHbIN
TEXHOSTOMM4YECK1N 2017

yHuBepcuteT um. B.I.
LLyxoBa, O6C ACB

C.H. CwmopoauH, A.H.|[KoTenbHble  ycTtaHoBkn 1| M-Bo o6pasoBaHus 1 https://nizrp.narod.ru/
ViBaHOB, B.H.|naporeHepatopbl [TekcT ] : Haykn PO, BLUTO metod/kpte/2019_01
Bbenoycos y4yeb.nocobue cneryntp. - 2-e uag., 2018 _14 01.pdf
ncnp. - CI6. : BLUT3
cnoerynta

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mnbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIb MNYMTA [QnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

6.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON Oa3bl, HEOOXOAMMOW ANA OocyLleCcTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopwus OcHalleHne




JNlekynoHHas
aygutopus

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnposaHHas mebenb, Aocka

YyeGHas ayautopus

Myj'IbTVIMeLI,I/IVIHoe O60pyLI,OBaHVIe, cneunanm3npoBaHHasa mMebenb, Aocka
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