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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CchopmmupoBaTth koMNeTeHUMM oby4atolierocss B ob6nactn kotenbHoro obopyaoBaHus
NPOMBILUNEHHBIX NPEAnPUATUA, UX MNPOEKTUPOBAHWIA M 3KCMfyaTauuMuM NpU MUHUMarbHbIX 3aTpaTax 3HEPreTUYecKux,
MaTepuarbHbIX U TPYOOBbIX PECYpcoB, cobnioaeHus npaeun 6e3onacHor akcnnyaTaumMn U oxpaHbl OKpyXatolwen cpeabl.

1.2 3apauv AUCUUNNUHGI:

PaccmoTpeTb YCTPOMCTBO KOTEMbHbIX YCTAHOBOK TEMMOBbIX 3MEKTPOCTaHUMA N UX 3neMeHToB. PaccmoTpeTb
TEHOAEHUMN N NEPCNEKTUBLI Pa3BUTUSA KOTENbHOro obopyaoBaHus.

PackpbITb NpuHUMNbLI 00ecneyYeHne paunoHanbHOro TEMNOBOCNPUSATUS, HAOEXKHOW U 3KOHOMUYHOW paboThl kKoTna
W BCoMoraTensHoro 06opyaoBaHus, 3alnTbl OKpY>KatoLlen cpeapl

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

Mapora3oBble 3HEpPreTU4eCcKMe YCTAaHOBKN B NMPOU3BOACTBE 3MEKTPUYECKON U TENNOBOW 3HEPTM

Okonormvyeckue NpobnemMbl Npy NPOU3BOACTBE TEMMOBOW U AMNEKTPUHECKOW SHEPrun
OHepreTnyeckne yCTaHOBKU BbICOKOW ah(PEKTMBHOCTM B MPON3BOLACTBE 3MEKTPUYECKON U TEMMOBOW SHEPrnm
OHeprocbeperatoLme TEXHOMOMMU Npu NPOM3BOACTBE SMEKTPUYECKON 1 TEMIOBOW 3HEPTUM

Mpobnembl 3Hepro- W pecypcocOepexeHnss B TEMMOSHEPreTMKE W OCHOBHbIE HampaBfeHust pasBUTUS
TEnnosHepreTMKM

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

MK-3.2: CnocobeH hopMynmpoBaTb 3afaHUA Ha pa3paboTKy pelleHUi, CBA3aHHbIX C MOAepHU3aLven
obopyanoBaHusi, COBEPLUEHCTBOBAHMUIO TEXHONMOMM4YEeCKMX CXeM TEMSIOBOM U 3NIeKTPUYECKON 3Hepruu,
NoBbLILEHMEeM 3Konorm4yeckon 6esonacHocTu

3HaTb: CXeMbl, KOHCTPYKLMMW, XapaKTEPUCTUKWN, TEXHWKO-SKOHOMUYECKMEe MnokasaTtenu, HasHadeHue, npuHuun paboTbl U
0COBGEHHOCTM 3KCMnyaTaun COBPEMEHHOIO KOTESIbHOro 060pyAoBaHUS.

YMeTb: poBOOUTb  TEXHUKO-3KOHOMMYECKOE OOOCHOBaHWE MNPOEKTHbIX PeELUeHUA  MOAEpHM3aLUM  KOTENbHOro
obopyposaHns TOC.

Bnapetb: HaBblkamMy COCTaBIIEHMSI MHCTPYKUUA MO 3KCnyaTtauum KotenbHoro obopypoBanmst TOC u nporpamm ero
MCMbITaHUN.

MK-4.2: ToToB k o6ecneyeHuo 6ecnepe6oiHoOn paboThbl, NPaBUIIbHOM 3KCNIlyaTauuu, PEeMOHTY U
MoaepHu3aLmMm o6opynoBaHUA NpU NPOU3BOACTBE TEMNJIOBOW U 3NIEKTPUYECKON IHeprum

3HaTb: TeXHWYECKUEe XapaKTePUCTUKUN COBPEMEHHOrO KOTenbHOro obopyaoBaHWsi, apMaTypbl U MaTtepuanos; OCHOBHblE
Tennouanyecke 1 rMopoaMHAMUYECKUX YpaBHEHUsI Onsi pacyeTa KOTENbHOrO 0BOPYAOBaHUS; CXEMbl BKMIOHEHUS U
KpuTepumn Belbopa koTenbHOro 06opyaoBaHuS.

YmeTb: paccynTbiBaTb KOTEJIbHOE o6opy,qosaHV|e TOC no 3agaHHbIM MeToAMKam

BnageTb: coBpeMEHHbIMM MeToA4aMU AMs BbINOMHEHUS TEMMOBbIX, a3POAMHAMUYECKUX. KOHCTPYKTOPCKUX U MOBEPOYHbIX
TMAPaBMMYECKUX pPacyeToB KOTENbHOrO 0BOpYAOBaHWUS SMEKTPOCTaHLMIA; BbiGopa 0GOpyAOBaHMSI C MCMONb30BaHUEM
KaTarioroB UCMpaBOYHON NUTEpaTYpbI.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas

paboTta

Nexk.
(4acel)

Mp.
(4acel)

CP
(4achbl)

MHHoBaLl.

dopmbl
3aHATUN

Pasnen 1. TeHpoeHUMN passuTns
naporeHepuvpytoLero odbopynoBaHust

Tema 1. TengeHumn pasBuTUA
naporeHepupyoLLero obopyanoBaHus.
KoHcTpykunn " XapaKTepuCTUKM
COBPEMEHHbIX NapoBbIX KOTMOB

Tema 2. KoTnebl KpUTU4ECKOro "
CBEPXKPUTUYECKOrO AaBneHus. TexHudeckue
XapakTepUCTUKN n 0CoBeHHOCTH
aKcnnyaTaumu.

Paszgen 2. TennosBon n a3poguHaMU4ecKui
pac4yeTbl MPSIMOTOYHOIO KOTna

Tema 3. MeToauka  NOBEPOYHOrO WU
KOHCTPYKTUBHOTO pacyeTta. PagnaunoHHbIN
TennoobmeH 7] BblOOp KOHEYHOoro
oxna)aeHuss rasoB B Tonke. MeTtoauka
pac4yeTa TenyooOMeHa B arieMeHTax KoTna.

Tema 4.  AspognHamuydeckui pac4yet
KOTenbHoW  ycTaHoBkM. Cucrtembl  raso-
BO3AYyLIHOrO TpakTa Kotna. PacdeT cucrtemy
peLMpKynALMN ra3os.

Tema 5. [wngpoavHamuka B 3remeHTax
kotna. OcHOBbI TMApPaBNNMYECKOro pacyeta
NPSIMOTOYHOIO KOTNna

Pasgpen 3. TennotexHuyeckue wucnbITaHUSA
KOTEINbHbIX YCTAHOBOK

Tema 6. Knaccudumkaums n obuwasa
XapakTepuctuka ucnbiTaHun. OpraHusaums
NCNbITAHUIA N NOArOTOBUTENbHbLIX paboT

Tema 7. OcHoBHble nokasarenu
HaEeXHOCTH, KOHTpOnupyemble npu
CcTaunoHapHbIX pexxumax. Obwwe
pekomeHaaumm no PEXMMHBIM n
6anaHcoBbIM UCTbITAHUSAM.
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Wtoro B cemecTpe (Ha kypce ans 3A0) 6 6 56
KoHcynbTauum n npoMexxyTovHas 025
atTectaums (3ader) ’
Bcero koHTakTHasa pa6ora u CP no 1295 56
AucuunnnHe ’

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBsaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. ®OH OLEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALUU
5.1 OnucaHune nokasarenen, KpUTepUeB U CUCTEMbI OLleHUBAHUA pe3yNbTaToB 00y4eHus

5.1.1 NMoka3aTtenun oueHMBaHUs

Kopn,

[NokasaTenu oueHnBaHus pe3ynbTaTtoB 06yLI
KoMneTeHunn

eHunaA

HanmeHoBaHne oueHOYHOro
cpeacTea

BbIGOpa KoTeslbHOro 0GopyaoBaHus.

MK-3.2 CnocobeH paccunTbiBaTb  koTenbHOe  obopyaoBaHue

3aJaHHbIM MeToamKam

MCMONb30BaHMEM KaTasloroB MCNpaBOYHON NUTepaTypbl.

MK-3.2 MmeeT npeactaBneHMe O TEXHUYECKMX XapaKTepUCTUKaXx
COBPEMEHHOI0 KOTENMbHOrO0 000pyaoBaHWs, apMaTypbl U MaTepuarnos;
OCHOBHbIX TENNOMU3NYECKUX U TMOPOAVHAMUYECKUX YPABHEHUSX AONs
pacyeTa KOTeNbHOro 06OpYAOBaHMS; CXEMax BKIOYEHUSI U KPUTEPUSIX

[eMOHCTpVpyeT HaBbIKU BbIMNOMIHEHWUS TEMNMOBLIX, A3POAUHAMUYECKUX.
KOHCTPYKTOPCKMX M MOBEPOYHbLIX TMAPABIIMYECKUX pacHeTOB KOTENbHOro
obopynoBaHus ANEeKTPOCTaHLUUIA; BblIbOpa obopynoBaHus

T3C

Bonpocel YCTHOro
cobecefoBaHust

MpakTnko-
OPVEHTUPOBaHHbIE 3aaHust

no

C

obopyaoBaHus.

MK-4.2
CnocobeH npoBOAUTb TEXHNKO-3KOHOMUYECKOe

MmeeT npenctaBrneHne O CXeMax, KOHCTPYKUMW, XapakTepucTuKax,
TEXHUKO-3KOHOMUYECKUX  MOKasaTensix,  HasHaudeHuw,
paboTbl M OCOBEHHOCTSIX 3KChfyaTauuuM COBPEMEHHOro KoTenbHoro | Bonpocsl YCTHOrO

npuHUnnax

cobecefoBaHust

obocHoBaHue | [NpakTuko-

NPOEKTHbIX PeLleHniA MogepHM3aLMKn KoTenbHoro obopyaosanns TAC. OPUEHTUPOBAHHbIE 3afaHus
[eMOHCTpUpYeT HaBblKM COCTaBEHUS WHCTPYKUMIA MO  3KchryaTauum
KoTenbHoro obopyaoBaHus TOC 1 nporpaMm ero UCnbITaHUNn,

5.1.2 Cucrtema n KputTepum oLeHUBaHUA

Kputepum oueHnBaHms cchopMUpOBaHHOCTU KOMNETEHLMI

LLikana oueHuBaHuA
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

O6yuvatowwmiica paet B Lenom
Ka4yeCTBEHHbIA OTBET, OCHOBaHHbIA Ha
3auTeHo BCEX MCTOYHMKAX NHGOpMaLMN.

MpucyTcTBYlOT Hebonbwmne npobenbl B
3HAHUSAX UMW HECYLLIECTBEHHbIE OLUNOKM.

3apgava

pelleHa BEpPHO. Bo3mOXHbI

HebonbLune NOrpeLwHoCTn.

O6yvalowminca He WMMeeT [OCTaTOYHOro
YPOBHS1 3HAHWI, NNOXO OPUEHTUPYyeTCs B
He 3auyTteHo OCHOBHbIX MOHATUSAX W onpeaeneHusx
OVCUMNIUHBL,  JOMyckaeT npu  OTBeTe
CYLLLECTBEHHbIE OLUNOKM

3apava

He pelleHa. 3HaunTenbHble

MOrpeLLHOCTY B pacyeTax.

5.2 TunoBble KOHTPOJIbHbI€ 3a4aHuUA U NHble maTepuanbl, HeobOXxoAuMbIe AN OLleHKN 3HaHUN, ymel-mﬁ,

HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMNPOCOB

Ne n/n | dopMynNUpoBKN BONPOCOB

Kypc 2

OO6Lme pekomMeHOaLmmn No PEXUMHBIM 1 GanaHCoBbIM UCTIbITAHW

AM.

OcHoBHbIE NOoKa3aTenn HageXxHoCTH, KOHTPOJIMpyemble Npn CTauMOHAaPHbIX peXunumax.

OpFaHVI3aLLI/I9| MCMNbITAHUN M NOLArOTOBUTENbHbIX pa60T

Knaccmd)vmau,vm n o6u.|,a9| XapaKkTepuctuka ncnbiTaHUA.

OcHosBbl rmgpaBrindecKkoro pacyeTta npAaMOTO4YHOIo KoTha

PacueT cuctemMy peLmpKynsumMmn rasos.

N[O~ lWIN|—-

MeTtoguka NnoBEPOYHOIo N KOHCTPYKTUBHOIO pacyeTa LWMPMOBOIro naponeperpearend.




8 MeToauka NOBEPOYHOIO M KOHCTPYKTUBHOIO pacyeTa paavauroHHOro naponeperpeaTtens.

9 MeToauvka NOBEPOYHOrO U KOHCTPYKTUBHOIO pacyeTa PBI.

10 KoTnbl KpUTUYECKOTO U CBEPXKPUTUYECKOTO AaBrneHusl. TeXHUYecKne xapakTepucTuku n 0CO6EeHHOCTH
aKcnnyatauum.

11 KOHCTPYKUMKN 1 XapaKTePUCTMKN COBPEMEHHbIX NapOBbIX KOTIOB

12 TeHaeHumMn pasBuTUs naporeHepupyoLero obopygosaHus

5.2.2 TunoBble TeCTOBbIE 3a4aHuUsA

He npegkcmoTpeHo
5.2.3 TunoBble NpakTUKO-OPUEHTUPOBaHHbIE 3aAaHUSA (3afayun, Kenchbl)

Kak nameHuTcst kng KoTna npu CHWkeHUM koadpduumeHTa m3bbiTka Bo3gyxa B yxoaswmx rasax ¢ 1,5 go 1,1
VMcxoaHble gaHHble:

TeopeTnyeckun oovem rasos 10 m3/m3

TeopeTnyeckun obbem Bosgyxa 9 m3/mM3

TemnepaTtypa yxogsawmx rasos 130°C

TONNNBO: NPUPOAHLIN ras, TennoTa cropaHnsa 35600 kx/m3

TennoemkocTb raszos 1,39 kx/(m3 oC)

TennoemkocTb Bo3gyxa 1,299 k[x/(m3 oC)

Kak nameHuTca kng KoTna npu CHWXeHunM TemnepaTypbl yxogawmx rasos ¢ 150°C go 130°C
VcxoaHble gaHHble:

TeopeTnyeckun oovem rasos 10 m3/m3

TeopeTnyeckun oovem Bosgyxa 9 m3/m3

KoachpumumeHT n3bbiTka Bo3gyxa 1,3

TONMAMBO: NPUPOAHLIN ras3, TennoTta cropanHus 35600 k[hk/m3

TennoemkocTtb razo 1,39 k[x/(m3 oC)

TennoemkocTb Bo3gyxa 1,299 k[x/(m3 oC)

5.3 MeTtoguyueckne matepuarnbl, onpeaensilolime npoueaypbl oueHUBaHUs 3HaHU, YMeHUN, BnageHumn
(HaBbIKOB U (MNKN) NPAKTUYECKOro ONbITa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxXyTo4yHOM aTTecTaumm u Nnopsanok NMMKBUAALUN akageMn4eckomn
3a40/MKEeHHOCTH

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauuMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLLmnxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUcUmninHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum nNo AUCUMniInHe

Bpemsa Ha noarotoBky k 3a4eTy 40 MWH, B 3TO BpeMsi BXOAMT MOArOTOBKA OTBETA Ha TEOPETUYECKME BOMPOCHI U
pelleHne MNpaKkTUYeCKo-OPMEHTUPOBAHHOIO 3adaHus. [Nns pacyeToB CTyAeHTY HeoGXOoAMMO UMETb KamnbKyrsTop, Takke
eMy npefocTaBnsieTcs cnpaBoyHas MHGopMaLUms.

B TeueHne cemecTpa BbINOMHSETCA KOHTPOSibHas paboTa.

6. YHEBHO-METOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbCcTBO | Nog nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepartypa
lNy6apes, A. B. MapoTennoreHepupytome Benropon;: http://www.iprbooks
YCTaAHOBK/  MPOMBbILLSIEHHbIX Benropoackui hop.ru/28379.html
npeanpuaTyii roCyAapCTBeHHb Il 2013
TEXHOMNOrM4eckuni

yHuBepcuteT um. B.I".
LLyxosa, O96C ACB

6.1.2 flononHutenbHasa y4yebHasa nutepartypa

BacunbueHnko, 0. B.,|lpoMbIlnEHHbIE  TennoBble Benropoa: http://www.iprbooks
lNy6apes, A. B. 3MNeKTpoCcTaHUmMmn Benroponckuin hop.ru/80438.html
roCyAapCTBEHHbII 2017
TEXHOMNOrMYeCcKnii

yHuBepcuteT um. B.T".
LWyxoea, O6C ACB




C.H. CmopoguH, A.H.|KoTenbHble  yCTaHOBKM U M-Bo obpasoBaHus n https://nizrp.narod.ru
MBaHoB, B.H. | naporeHepatopbl [Tekct ] : Hayku PO, BLUT3 /metod/kpte/2019_0
Benoycos y4yeb.nocobue CcnerynTa. - 2-e uaa., 2018 1_14 _01.pdf
ucnp. - Cl6. : BWT3
cneryntg

C.H. CwmopoanH [ wu|Tennoson n M-Bo o6pasoBaHus 1 https://nizrp.narod.ru
ap.] aspoavHamMmu4ecKkui Hayku PO, BLUT3 /metod/kpte/2019_0

pacueThbl KoTenbHbIX | CNG6IYMATA. - 5-e naa., 2018 1_19_01.pdf

yctaHoBok  [Tekct ]  :| nepepab. un gon. - CI6. :

y4eb.nocobue BWITS CN6rynta

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHOPMALIMOHHO-CMPABOYHbIX CUCTEM

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

6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpoCcTpPaHAEeMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune maTepranbHO-TEXHUYECKOM 6a3sbl, HEO6XOAMMON ANA OCYLLECTBNEHUs1 06pa3oBaTenbHOro
npouecca no gucuunnuHe

Ayautopus OcHallieHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekumoHHas y A PyA 4 P A
ayguTopust

YyebHasi aygutopusi

MyﬂbTMMe,ﬂMVIHOG 060pyD,OBaHVIe, cneunanun3anpoBsaHHas mebenb, gocka




