MuHMCTEPCTBO Hayku 1 Bbicllero obpasoaHusa Poccuiickon ®enepaunm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET NPOMbBILLIIEHHBIX TEXHOMNOMMNA N An3anHay
(cnerynrtn)

YTBEPXOARO
OupekTtop BLUTS

( g JAOKYMEHT IIOJIMHCAH
JIEKTPOHHOM ITOJIHCHIO
CBEJAEHHJ] O CEPTHSHKATE 311

Cepruduxar: 7d15b88066d31dcb1847af0d7d99b71867218b21

Hasex
| Meficrenteaen: ¢ 11.02.2020 mo 31.12.2022

Pa6o4yasa nporpamma AUCLUNNUHbDI

| 51.B.04 | OHeprocbepexeHune Ha TeNNOSHEPreTUYECKMX 0BbeKTax

Y4ebHbIN NnaH: drocC3++z130301-1_19-15.plx

Kadbenpa: | 24 | MpoMBbILLNEHHOW TEMNO3HEPTETUKN

HanpaBneHue nogroToBKu:
(cneumanbHOCTb)

13.03.01 TennoaHepreTnka n TENOTEXHUKA

Mpodunb NOAroToBKM: MpoMbIWwneHHasn TennosHepreTnka
(cneunanusaums)

YpoBeHb o6pasoBaHus:  Gakanaspuat

dopma obydeHus: 3a04Has

MnaH yye6HOro npouecca

KoHTakTHas paboTta Tpynoé dopma
CemecTp obfvuamiiuxesa Cam. | KoHTpornb, MKOCTb, NPOMESKYTOUHOW
(kype Ana 3A0) | neyumm 3';'52':;; pabota | wac. 3ET aTTecTaumn
5 yI 8 8 88 4 3 3avert
PNO 8 8 88 4 3
Wtoro L 8 : > - :
PNA 8 8 88 4 3

CaHkT-lNeTepbypr
2019



Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNIOTEXHUKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus U Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):
KaHampat TeXHUYeCKUX Hayk, AOLUEHT Mpomosa E.H.

Ot kadenpbl cocTaBuTeNs: CmopoauH C.H.
3aBeayoLmii kadeapon NPOMbILLIIEHHOW TEMMO3HEPreTUKM

Ot BbinyckatoLLen kacdenpbi: CmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEOEHMUE K PABOYEW NPOrPAMME OUCLIUNIIUHBI
1.1 Uenb AuCUMNAWHLI: O3HaKoMmMieHWe obyvalwuxcsd C nepefoBbiMM  MeTodamu  yrpasreHust
MPON3BOACTBOM, Nepeaayn 1 notTpebneHns sHeprn 1 NpMMeHsieMbiM 3HeprocbeperatoLym 060pyaoBaHMEM; OCHOBaMM
nposedeHWs  sHepreTMdecknx  obcnegoBaHWm notpebutene  SHepreTMYecKUX  Pecypcos;  TUMOBbLIMM

SHepFOC66peFaIOUJ,VIMVI MEPONPUATUAMU B SHEPIreTUHECKNX N TEXHOJTOTMYECKNX YCTaHOBKaX, TEMJ10BbIX N ANTEKTPUYECKUX
ceTdax, 3aHnAxX U COOpPYyXXeHUdAX.

1.2 3apaun gUCUUNIIUHBLI:

HayuuTb OBYYaloLLMXCA BbINOSHATE WHXEHEPHble PacyéTbl TOMOYHBLIX W TEMNOMacCOOBMEHHbIX MPOLECCOoB,
COCTaBNATb, pelaTh U aHanM3MpoBaTb YpaBHEHUS MaTepuarnbHOro M TennoBoro 6anaHcoB, NPUHUMATbL SKOHOMUYECKU
o60cHOBaHHble pelleHns B 06riacTu aHeprocbeperaroLLmx MeponpuaTuii.

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noaroToBka npepnonaraet Cco3gaHue OCHOBbl AOnNA d)OpMI/IpOBaHI/IFl KoMneTeHuun,
YKa3aHHbIX B 1. 2, npu N3y4YeHnUn JUCUUNIINHI

OtonutenbHble KOTENbHbIE

AHanua n gMarHocTumka npou3BoACTBEHHO-XO3ANCTBEHHOW AeATENbHOCTU NPeanpuUsaTus
VCTOYHMKM TENNOBON U 3NEKTPUYECKOW IHEPTUN

TennomaccoobmeHHoe O60py,ElOBaHVIe TENNO3HEePreTn4eCknx I'Ipeﬂl'lpVIFlTVIVI

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-4.1: FoTOBHOCTL K pa3paboTke MeponpusTUiA NO 3Hepro- U pecypcocbepexeHnto Ha Tenno3aHepreTU4ecKnx
o61beKTax B COOTBETCTBUM C TeXHONOrnen npon3BoacTBa TeNnoBoOW U 3NIeKTPUYECKON 3Heprum

3HaTb: COBpeMeHHble 3HeprocGeperarwLlme TEeXHOMOMMK, MEepOonpUATUS MO 3HEPro- U pecypcocbepekeHuto Ha
TENI09HEePreTMYecknx 0GbeKTax

YMeTb: COCTaBnATb 3SHepreTMyeckne GanaHCbl TennoTEXHONOTMYECKUMX CXEM U WX 3MEeMEHTOB, paccyuTbiBaTb
TEXHUKO-3KOHOMUYECKME MOKasaTenM CUCTEM Tenno3HeprocHaGKeHusl, onpefenaTb 3aTpaTtbl SHEpreTUYecKuX,
mMaTtepuanbHbIX PEecypcoB B CUCTEMaX TemNno3HeprocHabXeHns, aHanMauposaTb W MNPUMEHATb OTEYECTBEHHbIA U
3apy6exHbIN OMbIT NPU NNaHMPOBaHUK MEPOMNPUATUI PECYPCOCOepexeHnto Ha MPOM3BOACTBE

BnapeTb: HaBblkaMX MOBLILEHUS MoKa3aTernen 3pEKTUBHOCTM CUCTEM TEMNOIHEProCHABXEHNS!, METOAAMW OLEHKU
3¢ dheKTUBHOCTU 3HEprocbeperarLLMx MePONPUATUI U TEXHOMOTI

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
pabota

CP MHHOBaL.

Nex. Mp. | (4acs) ::*a)(:gTMMb;I
(vachkl) | (4achbl)

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ona 3A0)

Pasgen 1. BbicokoTeMnepaTypHble
YCTaHOBKU N 3HeprocbepexeHune

(&)




Tema 1. MpoMbiLLnEeHHbIE ne4u.
Knaccudmkaumsa nedyern no TEXHOMOIMYECKUM
npusHakam n KOHCTPYKTUBHOMY WCMOSMHEHMIO.
[omeHHble  neun. MapTeHOBCKME  neuwn.
WaxTHble  neun.  JnekTpudeckue  neuyu.
HarpeBaTtenbHble neyn KamepHoro Tuna.
TyHHenbHble neyvn. Bpalwawowmeca neyu.
lMeyHble YCTaHOBKM LENON03HO-0yMaXXHOro
npousBoacTea. Bpawatwwmeca neun pgns
0obXnra M3BECTHsIKA U pereHepaunm M3BECTWU.
Meun gnsa cxuraHma cepbl. MNeun ¢ KMASWMM
cnoem. [openkum And nedHblX YCTaHOBOK.
PacyéTt ropenoyHbix YCTPOWCTB U TOMOK ANs
neyen. YpaBHeHne TennoBoro 6anaHca neuyu.
KA neun

OcobeHHoCcTH opraHmsauum TOMOYHbIX
npoueccoB B NPOMbILLMEHHbIX neyax.
AspoguHamMuKka W TennooOMeH B MEYHbIX
ycTaHoBKax. HarpeB ToOHkux Ten. Harpes
MacCMBHbIX Tenl. TepMuveckue HanpsKeHus.
OnekTpuyeckne HarpeBaTesnbHble neyu.
MeToguka pacyéTta NpOMBbILLSIEHHbIX NEYEN.

Tema 2. PereHepauns TenmnoThbl
BbICOKOTEMMNEPATYPHbIX  YCTaHOBOK. KoTnbl-
YTUNN3aTopsbl. TennodrkaumoHHble

TennoobmMmeHHukN. Mokpble ckpyb6epbl.

Tema 3. YnaenuBaHue BpedHbIX rasoBbIX WU
NbINeBUOHbIX BELLLECTB c uenbto
NpeAoTBpaLLEHNST 3arpsa3HEHNsT OKpyXKatoLLen
cpeabl. YnaBnuBaHWe TEXHOMOIMYECKN LIEHHbIX
razoo0pasHbiX W  MbIIEBUOHbIX  BELLECTB.
YTnnusaums TennoTbl NapoBbIX KOTMOB.

Pasgen 2. lNpupogHble TonnuBa U roproyne
oTX0gbl

Tema 4. OcHOBHble BUAbI M COCTaB TOMMMBA.
OnpepneneHne TennoTbl CropaHus Tonnvea U
roptounx BewlecTtB.TennoBon GanaHC TOMKW.
YCTON4YMBOCTL TONOYHOrO Npouecca. Passutue
ropsiwero dakena npu  CKuUraHMM rasa.
OpraHunzauusa npouecca CXWUraHust >KWUAKOro
Tonnuea. BrnvaHue pacnbinia Ha UHTEHCUBHOCTb
npouecca ropenus. lNogrotoBka u CxuraHue
OpeBecHOM Kopbl M oTxodoB. [logrotoBka wu
cXuraHne nurHmHa. CxuraHme 6Monorn4eckoro
una.

Tema 5. Tlasucukauua TBEpAbIX TONMMB.
MonyyeHne reHepaTopHoOro rasa. Croesble
reHepatopbl. WHTeHcudukaums npoueccoB
rasudukaLum MeToaoM MNoBbILLEHUS OaBNEHNUs
n oboraieHus OYyTbeBOro BO34yxa
KMCHOPOOOM. Masndukaums 3€pPHUCTOro
TonnmBa B Kunswem cnoe. Metoanka pacyérta
npoueccos rasngukauun TBEPOOro TOMNMMBA.
KoHcTpykuum  rasoreHepaTtopoB.  OuucTka
reHepaTopHOro rasa. Cxembl
rasoreHepaTopHblX CTaHuui. Tepmuyeckue
npouecchbl kokcoBaHus. KokcorasoBble neuym.
MonykokcoBaHue. OHeproTexHonormyeckoe
ncnonb3oBaHWe TBEPAOro TonnmBea.

12 nn
10 nn
10 nn
12 nn
12 nn




Tema 6. PereHepaunsa LLIEJTOKOB.
OpraHuszaumss  TOMOYHbIX  MPOLECCOB B

coaopereHepaLUmoHHbIX KoTnoarperatax
(CPK). MaTepuanbHbii OanaHc.
KoHcTpykuum copopereHepauoHHbIX

KoTnoarperatoB. OCHOBHblIE 3aKOHOMEPHOCTH
N noeblleHne 3PDOEKTUBHOCTM TOMOUHbIX
npoueccoB B CPK. CHmxeHne xummn4yeckom m 1 8 nn
MEXaHN4eCcKomn HEMNoJTHOThI cropaHums.
MeponpusaTtus MO  CHWXEHUI  YyHoca.
MNoBbiweHne YCTONYMBOCTU TOMOYHbIX
MPOLIECCOB MPU CXUraHUN BNaXHOrO LLESOKA.
MpepoTBpalleHMe  TOMOYHbIX B3PbIBOB.
YTunusauusa TennoTbl  yXoAsdwMx —rasos.
Tennoson 6anaHc CPK.

Pasgen 3. OHeprocbepexeHne n
3HEpProayanT Ha obbeKkTax TEennosHEepPreTUKM
n B XKKX

Tema 7. TennocHabxeHne ©n TUNOBbLIE
aHeprocbeperatowne meponpuatns B XKKX .
TpeboBaHus K 3HeprocbeperatoLum
MEepPOrpPUATUSM. OHeprocbepexeHue B
cTpouTenbcTBe. TennoBble NOTEPU 34aHUN K 1 2 8 nn
nx MUHUMU3aLUMS. Knaccudmkaums
3HeproapeKTUBHbIX OOMOB.
CraHgapTtusauus 3HeproadheKTMBHOCTH
JomMoB. QHeprocbeperarouime TEXHONormm

Tema 8. MeToauka wn  opraHusauusd

nposeaeHus aHeproayauTa. Buabl

3Heproayaura. OHeproobcnenoBaHve

nepBoro M BTOPOro ypoBHs. Llenn n 3agaun

3HeproayauTa. WHcTpyMeHTanbHoe

obcnepoBaHme. Cuctema sHeprocHabxeHus 1 2 6 N
npeanpusTus.

OHepreTnyecknii NacnopT MPOMbILLSIEHHbIX
npegnpuatuin 1 obbektoB KKX. Llenn
NnoaroToBKM  3HEPreTMyeckoro  nacnopra.
[aHHble, BXoasaLume B cocTaB
3HEepreTMYECKOro nacnopTa

Tema 9. OpraHumsauus ydeTa TOMNMBA,
TEnmnoBOW MU 3NEKTPUYECKOWN IHepruun, Boapl 1
cxaToro Bosgyxa. Mcnonb3oBaHue CpencTs
yyeTa n perynupoBaHus pacxoga
3HEpPropecypcoB B >XMUIULLHO-KOMMYHaNsHOM
xo3aunctee. [lpnbopbl yyeta XOnogHoOW W
ropsiyen BoAbl. [Mpubopbl yyeTa TennoBon 10 nn
aHepruun. Mpunbopbl Ans yyeTa oTnyckaemou
TennoBow aHepruu. Mprubopbl perynnpoBaHus
AN CUCTEM  OTOMMEHUs U ropsayero
BOAQOCHabXeHMs. Y4eT npupogHoro rasa.
Mpnbopbl y4yeTa 3NEKTPUYECKON SHEPIUU.
CucTeMbl vieTa 3HEPIOPECVDCOB

Utoro B cemecTtpe (Ha kypce ansg 3A0) 8 8 88
KoHcynbTauuu 1 npoMexyTovHas atrectauus
0,25
(3auver)
Bcero koHTakTHas pa6bota u CP no 16.25 88
AVCLUMUNNnHe

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM MiaHoM He NpedycMOTpeHo

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMKU



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

Kon

HanmeHoBaHMe oLeHOYHOro
MokasaTenu oueHnBaHus pe3ynbTaToB O6yquVI$I

KoMneTeHumnn cpeacTtea

MKn-4.1 CnocobeH OLIEHMBATb 3HEepreTU4ecKkyto 3 PEKTUBHOCTL

MmMeeT npencTaBrieHMe O NepedoBbiX  MeTogax — yhpaBreHus
Npov3BOACTBOM, Nepenayn u noTpebrneHnst SHEPrn U NMPUMEHSIEMOM
3HeprocbeperatoLLem obopynoBaHuu; mMeTodax npoeefeHus
3HepreTuyeckux obGcredoBaHWM  noTpebuteneir  IHepreTUHeckux
pecypcoB;  TUMOBbLIX  3HeprocbeperawWmx  MeponpuUaTUSX B
3HEPreTUYeckMx W TEXHOSIOTMYECKUX YCTAHOBKAaX, TEMMOBbIX WU

Bonpochbl YCTHOro
ANEKTPUYECKUX CETAX, 30aHUAX N COOPYKEHUSIX.

cobecefoBaHus
MpakTuko-

o6opy,q03ava, TEXHOJNI0r'M4YeCKmnx yCTaHOBOK, NMpon3BoACTB; OoLueHnBaTb
OpUeHTNpPOBaHHHbIE 3aaHNA

9KOHOMUIO  3HEPreTUYEeCKUX PEecypcoB 3a CYeT MNpoBeaeHUs
3HeprocbeperaoLmx MepONpUSTUN .

[leMOHCTpupyeT BnageHue HaBblkaMW COCTaBMEHUs W aHanusa
3HepreTUYeckux GanaHCcoB annapaToB, TEXHOMOMMYECKMX YCTaHOBOK,
30aHWA M COOPYXEHWW,  MPOMBILIMNEHHbIX  MPeanpuUaATUA 1
KOMMYHasbHbIX NoTpebuTeneil.

5.1.2 Cuctema n KpuTEpPUN OLleHUBaHUSA

Kputepumn oueHnBaHusa cpopMmMpoBaHHOCTM KOMMNETEHLMI
LLikana oueHnBaHus
YcTHOe cobecenoBaHune MucbMeHHasa paboTa
MNonHbIN, ncyepnbiBaoLWmii OTBET,
OEMOHCTPUPYIOLLMIA MOHUMaHWe npeameTa. | BeinonHeHHoe 3apaHune NOSTHOCTbHO
3a4TeHo YMeHue NPUMEHSATb TEOpEeTUYECKME | COOTBETCTBYET BCEM MpeAbABnAeMbM
3HaHWUA ONA peLleHns NpakTU4eckmx 3agad. | peboBaHnam. OpurnHanbHbI noaxoa K
YuntbiBatoTcsl Oannbl, HaKOMMEHHble B |peLueHno NOCTaBNeHHOM 3a4aun.
TeyeHne cemecTpa
OtBeTr HenomHbi. [lpu  NOHUMaHUK
CYLLHOCTM npeaveta B Luenom
MPUCYTCTBYIOT CYLLECTBEHHbIE OWNOKKN Unn | OTcyTCTBME oJHoro unm HECKOMbKUX
He 3auTeHo npobenbl B 3HaHMAX cpa3y Mo HECKONMbKUM | 06s13aTenbHbIX 3MEMEHTOB 3agaHus,
TemMaMm, HesHaHue (MyTaHuua) BaXKHbIX [ MHOroYMcneHHble rpybble owunbkn B paboTe,
TEPMMWHOB. nnbo rpyboe HapyLueHne npasun opopmMreHms.
He yuutbiBatoTcs Gannbl, HakoMNEHHbIE B
TeyeHue cemecTpa

5.2 Tunosble KOHTPOJIbHbI€ 3a4aHNA WU UHbIe MaTepuanbl, HeobxoaMMbIle ANA OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENBLHOCTU

5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB
Kypc 5

1 Cnocobbl 3KOHOMUW TOMJTMBHO-3HEPTETUYECKNX PECYPCOB B TEMIO3HEPreTUKE U TEMNNOTEXHOMNOMMSAX.

2 Tennoson 6anaHc cogopereHepaLnoHHOro KOTeNbHOro arperara.

3 OueHka aHeprocbepexxeHus B TENNOTEXHONOMMYECKUX nNpoueccax U yctaHoBkax: KM v yoenbHble pacxoapl.

4 KA CPK: TeXHONOrM4eckmMn n aHepreTU4eCcKni.

5 TennoBon 6anaHc TENNIOMacCOOOMEHHOW YCTAHOBKW ANsl HarpeBaHUs U34enuin: SHEPreTUYeCcKuin n
TexHonornyeckun Krimi.

6 KoTnbl-yTununsaTopbl: BOAOTPYOHbIE, AbIMOrapHble, C MPUHYANTENBHOW LIMPKYNSaUuen. YpaBHEHNE TEMMOBOIO
OanaHca.

7 Knaccudukaums neyHbix yctaHoBoK. Cxema aHeprocbepexxeHus 3a cHeT CHUXKeHMA TemMnepaTypbl NPOLYKTOB
cropaHus.

8 «nybokoe» oxnaxaeHne yxXoasilLMX ra3oB Mpu eCTECTBEHHON Tsre.

9 [lomeHHble neun: Tennoeow 6anaHc, KMo

10 YTunusaumsi TennoTbl YXO4sLWmMX ra3oB B KOHTAKTHOM TEMNNIOOOMEHHMKE C aKTMBUPOBAHHLIMM Hacagkamm
(KTAH). YpaBHeHue TennoBoro 6anaHca.

11 MeToaunyeckune neyun: cxema, TennoBon GanaHc.

12 Pekynepauusa TennoTtkbl B BO34yXonogorpeearterne ¢ kepammyeckumu Tpybamm. YpasHeHue Tennosoro 6anaHca.

13 PacueTt onuTenbHOCTM HarpeBa matepuarna B METOANYECKMX NeYax 3a CHET KOHBEKTMBHOMO TeNNoobmeHa.




14 OpraHunyeckune otxogpbl LIBI, anemeHTHbIA cocTaB u TennoTa CropaHuns.

15 OHeprocbepexeHune npu CXXUraHum NUrHuHa.

16 M3BecTeobxuratenbHble NeYn: HasHaueHne, ypaBHeEHME TENOBOro 6anaHca.

17 OHeprocbepeeHne npu cxxmraHmm GUoONornyeckoro mna. YpasHeHue TENOBOro 6anaHca.

18 TyHHEnbHbIE NeYn: cxema, Tennosomn GanaHc.

19 OHeprocbepexeHue npu cxuraHum cepbl. Pacxoa nonyyeHHoro napa.

20 OHeprocbepexxeHne Npu CKUraHnn CyrbMUTHBIX LLENOKOB HA8 MarHNEBOM OCHOBaHWMW.

21 OnekTpu4eckme neyun: neyn conpoTMBNEHNS, OyroBble Nnevr, MHOYKUMOHHbIE NeYn, TENSTOBOW pacyerT.

22 CocTaB 1 TennoTta cropaHus Kopbl 1 ApeBECHbIX 0TXOA0B.

23 Tepmunyeckasa nepepaboTka TBEpOOro TONMMBA: Cyxas NeperoHka, NofyKoKCoBaHUe, KOKCOBaHUe.

24 MoaroToBka KOPbEBBIX M OPEBECHBIX OTXOAOB K CXXUraHuio.

o5 CxuraHve KOpbeBbIX OTXOAO0B B TOMKE C HAKITOHHOWM KOJTIOCHMKOBOW HEMOABWXXHOW peLueTkon. Tennosow 6anaHc
TOMKW.

26 "asuncukauus TBepagoro ToNnMBa: MaTepuarnbsHbil 6anaHc, cxema BKIIOYEHMS] ra3oreHepaTtopa.

27 CxuraHue kopbeBbix 0TxoAoB B Tonke LIKTU um. MonayHoBa. Tennoson 6anaHc TONKu.

28 Masndukaumsa TBepOoro TonnMBea: cxema rasoreHepartopa, KMHeTuka rasudukaumn.

29 Masucukaumsa TBepgoro TonnMea: TeNNoBon GanaHc.

30 CxuraHve KOpbeBbIX OTXOAO0B B TOMKE C KAMSALWMUM crioemM. Tennosow 6anaHc Tomnku.

31 Cxema npousBoacTsa cynbaTHON Lennonosbl, XMMN3M pereHepaLmmn XMMmKaToB.

32 CaolicTBa YepHOro cynbgaTHOro Lernoka.

33 CopopereHepaunoHHble KoTenbHble arperathbl; cxema CPK, Ha3HayeHne TexHONorn4yeckoe 1 aHepreTudeckoe.

34 CoxmraHume KopbeBbIX OTXO0O0B B CKopocTHoM Tonke B.B.MNomepaHueBa. Tennoson 6anaHc

35 Buapl aHeproayauTa

36 MeToauka n opraHnsaumsa aHeproayauta

37 OpraHunsaums ydeTta Tonnmea

38 OpraHusaums yyeta TEMNMOBON N ANEKTPUYECKON IHEPTnn

39 OpraHusaumns yyeta BOAbl U CXKaToro Bo3gyxa

40 OHepreTnyecknin NacnopT NPOMbILLNEHHbIX NPEANPUATAN

41 OHepreTuyecknin nacnopt ob6bekToB XKKX

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. CocTtaButb ypaBHeHWe Tennosoro OanaHca Bo3gyxonogorpesaTtend, onpenennTtb pacxod napa, guameTp

naponpoBoda, gnamMeTp KOHOeHcaTtonpoBoda, pa3Mepbl BO34yXOBOAOB OO U MNoche Kanopmcbepa, pacxon tonnuea u
CTOMMOCTb HarpesaHuAa Bo3gyxa.

TemnepaTtypa Bo3gyxa Ao kanopudepa te1 =20 °C;
TeMnepaTtypa Bo3gyxa rnocne kanopudepa ts2 =100 °C;

006beMHbIN pacxod Bo3gyxa nocne kanopudgepa VB2 =10000 m3/y;
JasneHue napa B kanopudepe Pn =3 ara (3105 IMa).

2. OI'Ipeﬂ,eJ'IVITb KOJnM4ecTBO napa, Bblpa6aTbIBaeMOl’0 KOTJIOM-YTUITN3aTOPOM, YCTAaHOBJIEHHbIM 3a MapTeHOBCKOVI

neYyblo, a Takke paccyntaTtb rogqoByto 3KOHOMUIKO ToMsMBa (I'IpMpO,D,HOFO ra3a).

HavanbHasi Temnepartypa rasos tr1 =700 °C;
KOHeYHasi Temneparypa rasoB tr2 =160 °C;
06BbEMHbIN pacxof rasos Vr =12000 m3/y;

[aBrneHve napa, BbipabaTtbiBaemMoro KotTnom-ytunusatopom Pn = 40105 lNMa (40 aTa).




5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrecTauMu U NopsAoK NMKBUAALMY akageMmyeckomn

3aA40JIXKeHHOCTU

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmMm obydaroLwmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X

NncbmeHHas X

KomnbroTepHoe TecTupoBaHune

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

Ha peweHne npakTuko-OpneHTUpOBaHHOIO 3adaHnda U NoAroToBKY YCTHOINO OoTBe€Ta OTBOAUTCA 25 MUHYT. B
Te4YyeHne ceMecTpa BbINOJTHAETCA KOHTPOJIbHaA pa60Ta

NHasa

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHas nutepaTtypa

ABTOp 3arnaswue M3patenbcTBO [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
CtpenbHukoB H. A. OHeprocbepexeHune HoBocubupck: http://www.iprbooksh
HoBocnbupckui op.ru/47729.html
rocyapCTBeHHbIN 2014
TEXHUYECKNI
yHUBEPCUTET

A.lN. Benbckun, B.HO.|OHeprocbepexeHune Bl M-so 06pasoBaHmsi 1 http://www.nizrp.naro
J1akOMKUH, C.H.|TennoaHepreTtuke n _ d.ru/energosbereg13
CmopoaunH TennotexHomnormax  [TekcT]: Hayémnlgd?,c%lg?;'{/ﬁ’_lﬂ. 2012 .htm

y4yebHoe nocobve B
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
B.1O. JlakomkuH, E.H.|3apaun no[ M-Bo obpa3soBaHusA K https://nizrp.narod.ru/
pomoBa, C.H.|aHeprocbepexeHnuto [ TekeT ]: Haykun PO, BLUTO 2018 metod/kpte/2018 10
CmopoauH cbopHuMK 3agau cnieryntg. - Cre.: _09_02.pdf

BWTS Creryntag

B.H. Benoycos, C.H.|3HeprocbepexeHne Ml M-Bo 06pa3oBaHNS 1 http://www.nizrp.naro
CmopoauH, B.1O.[BbIGpOCHI MapHMKOBBLIX ra3oB Haviu PO pCI'I6I'TYPI'I _ 2014 d.ru/metod/kpte/9.pdf
J1akoMKuH (CO 2 ) [Tekct]: y4ebHOe yCI'I6 . bH6FTYPH ’

nocobue ”
B.O. NakomkuH, C.H.|mgpoavHamuka n http://www.nizrp.naro
CmopoauH, E.H.|TennomaccoobmeH B M-BO 06Da30BaHMS U d.ru/metod/kpte/21.p
pomoBa rasogucnepcHbix noToKax HayK/ FI;CD BLITS df

[TekeT]: y4ebHo- o . 2017

MeToamnyeckoe nocobue ans CBnu?'lr'}:;ngﬁéry%q%"

BbINOSNIHEHNST nabopaTopHbIX

pabot
C.H. CmopoauH, B.H.|Metoabl aHeprocbepexeHus http://www.nizrp.naro
Benoycos, B.IO.|B SHepreTudeckux,[ . oo 06pasoBaHmsi 1 d.ru/metod/kpte/10.p
JTakomKnH TEXHOMOrM4YeCcKmX Hayku P®, CMGITYPI. — 2014 df

yCTaHOBKax U CTPOUTENbLCTBE
[TekcT]: y4ebHoe nocobue

Chne.: CrerTypri

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

OneKTpoHHO-6MbnmoTevHasa cuctema IPRbooks
OnekTpoHHas 6ubnuoteka BLUT CIB MNYMTH [QnekTpoHHbIA pecypc].

[OnekTpoHHbIf pecypc]. URL: http://www.iprbookshop.ru/
URL: http://nizrp.narod.ru

Hekommepueckoe napTHepcTBo uHxeHepoB ABOK [OnekTpoHHbIn pecypc]. URL: hitps://www.abok.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmMHoOro oéecrnevyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8




6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHUA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyauTopus OcHalueHne

MynbTumeamninHoe obopyaoBaHue, cneunanm3npoBaHHas Mebenb, gocka
JlekumoHHas Y A PYA H P A
ayauTopusi

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoBaHHas mebernb, Aocka
YuebBHas ayautopus

J'Ia6opaTopr|e YCTaHOBKM Ona wuccnegosaHnda rmngpoguHamMnkn w TennomaccoobmeHa B
A-206a ra3ogncnepcCHblX NOTOKax U Npu CyLlke BOJTOKHUCTbIX MaTepunanoB
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