MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
JIEKTPOHHOM NOANMUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
D X TexHo10rMil 1 20

npOMBIILICHHLL

PaGouasi nporpamMma AUCUUNIIUHDI

| B1.0.07 | [Mpobnembl 3HEPro- U pecypcocbepexxeHnsi B TENI0IHEPreTUKE n
OCHOBHbI€ HaNpaBNeHNs1 Pa3BUTUS TENJTOSHEPTETUKU

Y4ebHbIl nnaH: ProC3++zm130401.30-2 24-13.plx

Kadpenpa: 24 MpOMBILLNEHHON TeMNo3HEPreTUKK

HanpaBneHue nogroTosku:
(cneumanbHoOCTb)

13.04.01 TennosHepreTvka 1 TENOTEXHMKA

Mpodunb nogroToBku: OnekTpoTexHU4eckoe 0bopyaoBaHVe 3HEPreTU4EeCKMX KOMMNIEKCoB
(cneuvwanusaums)

YpoBeHb 06pa3oBaHus:  MarucTpartypa

d)opma 06yqu|/|;|: 3ao4Had

MnaH yye6Horo npouecca

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc ans 3A0) r— paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu 3ET aTTecrtauum
3aHATUS
5 yn 8 6 121 9 4 Sksamen
POa 8 6 121 9 4
Viroro yn 8 6 121 9 4
POa 8 6 121 9 4

CaHkT-MNeTepbypr
2024



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbICLIero o6pas3oBaHuMs no HarnpaeneHuio nogrotoBkn 13.04.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum 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: BbnarogapHbin H.C.

3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Llenb AMCUMNAUHBI: - NOAFOTOBKA MarMCTpaHTOB K MOHWMaHMIO NpobrieM aHepro- u pecypcocbepexeHns u
npoBeAeHUt0 paboT Mo pauMoHanbHOMY WCMONb30BAHUID SHEPreTUYECKUX WM MaTepuanbHbiX pecypcoB Ha obbekTax
cBoel npodheccMoHanbHON AeATENbHOCTY;

- npuobpeTeHue crneuuwanbHblX 3HaHWUA W (POpPMUPOBaHME KOMMETEHUMM B obnactu 3Heproayauta,
SHepreTuyeckon  3(PPEKTUBHOCTM U SHEProcOepeXeHnss Ha  MPOMbIWSIEHHBIX — NPeanpuaTMsx U obbekTax
XUIULLHO-KOMMYHaIbHOro X03sIMCTBa.

1.2 3apauv QUCUUNINUNHGI:

- OBfageHuve 3HaHusiMM B 06nactu 3HeprocbepexeHuns, yCBOEHME MPUHLMNOB U METOL0B 3HeprocoepexeHus,
NPMBMTUE HAaBbLIKOB  OLEHKW 3HepretTMdeckon addeKTUBHOCTM 0B60pyaoBaHUSA, TEXHOMOrMYECKUX YCTAHOBOK W
npou3BoAcTB B obnactu sHeprocbeperaroLmx MeponpusaTuin 1 sHeprocbeperatolero obopynoBaHus;

- O3HaKOMJIIEHME C anbTepHATMBHBLIMU BO30OHOBSAEMbBIMN UCTOYHUKAMWN IHEPTUN;

- OUEHKa NepcrnekTUB U 0COOEHHOCTEN PasBUTUS TEMNSTOSHEPreTUKN, TEMSIOTEXHMKN HA OCHOBE BO30GHOBMSIEMbIX
MCTOYHUKOB 3HEPrnun.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMA, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:
OucumnnuHa 6a3mpyeTcst Ha KOMMNETEHUMSAX, ChOPMUPOBAHHbBIX HA NpeablayLLeM YypoBHE 0Opa3oBaHust

2 KOMNETEHUWN OBYYAIOLWEIroCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLUMIIUHbI

OIK-1: CnocobeH chopmynupoBaThb Lenu 1 3agavv uccrenoBaHusi, BbIABNATbL NPUOPUTETbI pelleHus 3aaay,
BblOUpaTb KPUTEPUUN OLIEHKU

3HaTb: OCHOBHbIE I'IpOGJ'IeMbI N Hay4Hble HanpaBneHna pasBuUTUA HaykKn U TEXHUKU B obnactun Tenno3HePreTnkn

YmeTb: aHanm3npoBaTb COCTOAHUE Hay‘-lHO-TeXHI/I‘-IeCKOVI I'IpO6J'IeMbI n onpegendTtb uenun wunccnenosaHunA, MeToabl U
cpeacTtBa ee peann3aunmn

Bnapgetb: HaBblkaMW peLUEeHUs Hay4HbIX W MPOEKTHbIX 3a4ay C UCNOSIb30BaHMEM COBPEMEHHbIX TEXHOMOMMIA HayYHbIX
ncecrnegoBaHumn




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. SHeprocbepexeHune Ha NPoU3BoACTBE

Tema 1. AKTyanbHOCTb 3HEpro- M pecypcoctepexeHus.
CoctosiHne npowusBoacTBa W nNOTpPebneHna TONMUBHO-
3HepreTudeckmx pecypcos (TOP) B mupe u B Poccun.
Mpobnema noBbiweHns 3ODEKTUBHOCTM UCMONbL30BaHUS
TOP B cTpaHe M OCHOBHblE HanpaBfeHUs1 ee peLUEHus.
MoTeHuman cOepexeHns TEMMOBOM U  3NEKTPUYECKOMN 0,5 16
3HEpPrMM B  OTAENbHbIX  OTpacnsx  XO3ANCTBEHHON
OesiTenbHOCTU B Poccun. OHepro- "
pecypcocbepexeHne 1 npobrembl SKONOrmu.

Tema 2. MeToabl M KpuTepum OUEHKUM IAPPEKTUBHOCTU
aHeprocbepexeHns. TepmMoaMHaMUYeCKMe MoKasaTenm
OLEHKM 3HepreTudeckon 3geKTUBHOCTU N OCOOEHHOCTU
X MNPUMEHEHNs B TEMMOTEXHMKE W TEMNOTEXHOMOIUSIX.
KoadhpunumeHT nonesHoro  OencTBus, KO3 uUmneHT
3 EKTUBHOCTHU arperaTta nnu YCTaHOBKM.
OKoHOMMYecKune nokasatenu 3HEepreTU4ecKomn
acbdpekTmBHOCTU.  BanaHcoBble  COOTHOWEHWS AN 2 3 28
aHanusa 3HeprocbepexeHus. TennoBble "
MaTepuanbHble 6anaHCbl MPOMBILLIIEHHOrO NPEeAnpPUATUS. 2
SkcepreTnyeckuin BanaHc TennoTexXHOI0rM4Yecknx
YCTaHOBOK.

Tema 3. OddeKkTnBHOCTL  3HeprocbepexeHns B
TennoTexHnke un  TennotexHornormax.  OcobeHHoCTU
aHeprocbepexeHns B BbICOKOTEMMEPaTYpPHbIX
TennoTexHonornsix. Mcnonb3oBaHne Tenna roTOBOrO
npoaykta.  OddQeKTMBHOCTL  3HeprocbepexeHns B
3HEProeMKUX OTpacrnax MPOMbILWSEHHOCTM (Ha npumepe
OOMEHHOro MpPOM3BOACTBA, MeTannypruiyeckmx neven).
O PHeKTUBHOCTL NCrnonb30BaHUA 3Heprnn npu 05 1 14
NpPOW3BOACTBE CTPOUTENbHLIX MaTtepuarnoB (Ha npumepe '
npou3BoacTBa UemeHTa). TunoBble 3Heprocbeperatolime
meponpusatma B LBl (Ha npvmepe  CyWMIbHbIX,
BbIMapHbIX YCTAHOBOK, M3BECTEPEreHepaumoHHbIX MeYven
n CPK)

Pasgen 2. OcHoBbI 9Heproayaunta




Tema 4. TMpobnembl 3sHeprocbepexeHns Ha obbekTax
JKKX. Otnuune 3Heprocbeperaowmx MeponpusaTui  u
npoektoB B npombiwneHHocTn u XKKX. Opranunsauus
yyeTa TONNUBA, TEMNMOBOW W 3NEKTPUYECKON 3IHepruu,
BOAbI N CXaToro Bosayxa. Mcnonb3oBaHne cpeacTs yyeTa
N perynupoBaHuUs pacxofa SHEPropecypcoB B XWUMULLHO-
KOMMYyHanbHOM xo3saincTee. [pubopbl y4yeTa XornogHow wu
ropsyen Boabl. [lpubopbl y4eTa TENnmnoBOW SHEpPruu. 1 1 14
Mpubopbl ANs y4yeTa OTMYCKAaeMOW TEMMOBOW 3SHEPrUM.
Mpubopbl perynupoBaHWs Afs CUCTEM OTOMMEHUS U
ropsyero BOOOCHAOXeHWsl. Y4yeT npupogHoro rasa.
Mpnbopbl yyeTa anekTpuyeckon asHeprun. Cuctembl
yyeTa aHepropecypcos

Tema 5. OcHosBbl 3HeproayauTa 06beKkToB
TennosHepreTukn. MeToamnka u opraHusaumsi NpoBedeHust
3HeproayauTa. Buabl aHeproayauTta, OCHOBHblE 3Tanbl
opraHusauum 1 NpoBedeHus paboT no  ayauty.
OHepreTMyeckuin nacrnopT MNPOMBbILWIIEHHBIX NPeanpUsSTUR
n obbekTtoB XKKX. MeToanka n opraHmsauus npoBeneHus

3HeproayauTa. Buapl 3HeproayauTa. 1 1 14
OHeproobcnegosaHve nepeBoro M BTOPOro ypoBHs. Llenu

" 3agayun 3HeproayauTa. WHcTpymeHTanbHoe

obcnenosaHue. Cwncrema 3HeprocHabxeHus

npeanpusTus

Pasgen 3. OHeprocbeperarowme TexXHonormm oyayLero

Tema 6. Mpobnembl aHepro- U pecypcocbepexeHns npu
ucnonb3oBaHun  BOP. ToHsTMe 0  ©e30TxogHom
TEXHOMormu, nyTu NoBbILLEHMS 6e30TxoQHOCTH
Npon3BoACTBa, b6e3oTxogHast TexHonorus "
3HeprocbepexeHune. Peanusauus HOBbIX
TENNoTEXHOMNOMMYECKNX npoLeccoB Ha base
sHeprocbeperallmx TennoBbIX CXEM U  UCTOYHWKOB 2 16
3Heprun. OHeproucnonb3oBaHne n BTOPWYHbIE
aHepropecypcbl  (BOP).  UcTOuHukM, noTeHuwan u
OCHOBHbIE HanpaBsneHns ncnons3osaHus BOP.

Tema 7. Mpobnembl 3HeprocbepexeHus npu
NCMOMb30BaHUN HETPAAMLMOHHBIX WCTOYHUKOB 3SHEPIUW.
ConHeyHas oaHepretuka. [lpeobpa3oBaHne COMHEYHON
3Heprun. AKKymynupoBaHue Tenna. BeTposHepreTuka.
PesepBbl ¥ npuHUMnbl  Npeobpa3oBaHUs  BETPOBOM 1 19
3HeprmM. OHeprma  BOSH, TMPUMMBOB U TEYEHUMN.
BuoaHepreTtuka. N'eoTepmanbHas aHepreTuka.

Wtoro B cemecTtpe (Ha kypce gns 3A0) 8 6 121
KoHcynbTauum 1 npomexytovHasa atrectaums (Sk3ameH) 2,5 6,5
Bcero koHTakTHasa pa6ora u CP no gucuunnuHe 16,5 127,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4ebHbIM MnaHoM He nNpegycMOTPEeHO

5. ONUCAHUE NOKA3ATENEWN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
OBYYEHUA



5.1 NokasaTtenu oueHNnBaHuA

Koo komneTteHumn

MokasaTenu oLeHWBaHUS pe3yrbTaToB 0by4eHNs

Orl1K-1

OEeMOHCTpUpyeT 3HaHue npobnem u
obopynoBaHus;

notpebutenen

MeTod0B
SHEepreTUYecKmx
cnocobeH oueHMBaTb

3HEepreTN4ecknx ©anaHcos

nepenoBbIX METOAOB Mepedayn U noTpebneHus aHepruu K aHeprocbeperaroLlero
npoBeaeHus
pecypcos;
MeponpusTUI B TENNO3HepreTvKe, TENNOTEXHUKE U TENNOTEXHONOMMN
SHEepreTUYECKyHo
TEXHOMOMMYECKNX YCTaHOBOK, MPOW3BOACTB; OLEHMBATb 3KOHOMUID 3HEPreTUYEeCKMX
PECypCOB 3a CYET NPOBEAEHUS SHeprocGeperatoLmnx MeponpuUsaTuin

OEeMOHCTpUpYeT BradeHWe MeTOAMKAMW COCTaBreHus W yrnybrneHHoro alanusa
annapaTos,
MPOMBILLNIEHHbIX NPEANPUATAN N KOMMYHaIbHBIX NoTpebuTene

3aJa4y  9Hepro-u  pecypcocbepexeHus;
SHEPreTNYecKmx obcnegoBaHuii
TMNOBLIX  3HeprocbeperatoLime

3 PEKTUBHOCTb obopynoBaHus,

TEeXHOINOorm4eckmnx YCTaHOBOK,

5.2 Cucrtema n Kputepum oueHUBaHUsA

LLikana oueHnBaHuSA

Kputepum oueHnBaHms cchopMnUpoBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHasn paboTa

Ob6yuvalowmiics OEeMOHCTPUPYET  NpaBuibHOE
NMOHMMaHWe  YCMNOBUSA  3ajayu, BrnageHue
MonHbIA, uWcYepnbiBalOWMIN OTBET, $IBHO | HAaBblkaMyW €ro aHanusa, Bblbopa HYXHbIX
AeMOHCTpUpyloWwmMin  rnybokoe noHumaHue | bopmyn  Ans ee peLueHus, 3HaHue
5 (oTnmn4yHO) npegmerta. YmeHuve NPUMEHSTbL | pasaMepHoCcTen U3NYECKNX BEMNUYUH. YMeeT
TEOpeTUYECKME 3HaHUSA AN pelleHus | NPUMEHATb  MaTeMaTUyYeckun annapat  Aans
npakTu4eckunx 3agau peanu3auuMu nnaHa pelleHus 3agjadv U, ecnu
3TO0 HeobxoauMMo, MOXeT MpeacTaBUTb  €ro
rpacudeckn. [Monyuymn npaBurbHbIA OTBET WU
MOXET ero UHTepnpeTupoBaTh.
O6yuvalowmiics OEeMOHCTPUpYeT [OCTaTO4YHOEe
NMOHMMaHWE  YCMNOBUSA  3ajayu,  BrnageHue
. HaBblkamMy ero aHanusa, Bblbopa copmyn Ans
OteeTt CTaHAapPTHbIN, B uenom 4
N ee peLueHus, 3HaHue pasmepHocTewn
KayeCTBEHHbIN, OCHOBaH Ha BCEX
duanyeckunx BENUYNH. HonyckaeT
4 (xopoLuo) obsasaTtenbHbIX UCTOYHMKAX WHOopMaLuK.
He3HauYuTenbHbIE MOrpeLIHOCTU npu

MpucytctBytOT HeGonblune npobenbl B
3HaHWAX UMK HECYLLLECTBEHHbIE OLLNGKN.

NPUMEHeHMN MaTemaTUyeckoro amnnaparta s
peanu3aumu nnaHa pelleHus 3agadu Monyyun
npaBunbHbIi OTBeT, HO UCMbITbIBAET
3aTpyaHeHWsl C ero uHTepnpeTaumeil.

3 (yooBneTBOpUTENbHO)

OTtBeT  HenonHbii.  [lpwn
CYLLHOCTH npegmeTa B uenom
MPUCYTCTBYIOT  CYLUECTBEHHbIE  OLUMOKM
unm npobenbl B 3HaHUSIX cpasy Mo
HECKOmNMbKUM TemaM, He3HaHue (nyTaHuua)

BaXXHbIX TEPMNHOB

NOHNMaHNN

OO6yuvatolumiticss BHWKaeT B CMbICN  YCrOBUS
3afayun, NOHMMaeT MfaH ee peLleHUusi, O4HakKo,
He MOXeT B TOfHON Mepe C MOMOLLbHO
MaTeMaTU4Yeckoro annapata peanusoBaTb ee
pelweHne. 3HaeT pa3MepHOCTN PU3NYECKUX
BEJIMYMH, MOXET cAenaTb PUCYHOK UIM CXEMY,
MOSICHSIIOLLYIO peLleHne 3adayn.

2
(HeyooBneTBOPUTENBHO)

HecnocobHocTb OTBETUTL Ha BOMnpocC 6e3

nomMoLiun 9K3aMeHaTopa. HesHaHne
3HauYUTENBLHOM 4YacTtun npuHUnnmnanbHO
BaXXHbIX 3NeMeHTOoB AnCUnnIINHbI.

MHorouncneHHsle rpybbie owmnbku.
MonbiTka  CNWCbIBaHWS,  UCMOMb30BaHKS
HepaspeLUeHHbIX TEXHWYECKUX YCTPOMCTB
UNU NOMb30BaHUA MOACKA3KoW  Apyroro
YyeroBeka (BHE 3aBMCMMOCTH oT
YCNELLUHOCTW TaKow MOombITKM).

OOyuvaloLwminics He MOXeT npoaHanManpoBaTb
ycrnoBue 3afadn, HaMeTUTb MfaH ee peLUeHus,
BbIOpaTh hOpMynbl U MIOXO OpPUEHTUPYETCS B
HU3NYECKNX BENUNYMHAX, He Brnageet
maTtematudeckum annapatom. [pepncTtaeneHve
Yy>KoW paboTbl, 0TKa3 OT BbIMNONIHEHMS 3a4aHuUs

5.3 TunoBble KOHTPOJIbHbIE€ 3aA4aHUA n/vnu nHble mMaTepuanbl, UCnonb3yeMblie ONnA OUEeHKN pe3ynbTaToB

oby4eHus

5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

dopMynMpoBKKU BONPOCOB

Kypc 2

OcobeHHOCTU 3HeprocbepexeHns B BbICOKOTEMMEPATYPHbIX TEMMOTEXHOMOMMAX (HanpuMep, UCMoNb30BaHe
Tenna rotoBoro Npoaykra).




2 MoTeHuManeHble BO3MOXHOCTUN 3HeprocbepexxeHms B JOMEHHOM NPOU3BOACTBE

3 OHeprocbeperaroLime MeponpuaTUs Ansi CyLUNbHbIX YCTaHOBOK LIBIT

4 Cxema pacyeTa 3KOHOMMM TOMMMBA 3a cYeT ucnonb3osaHna BOP

5 TennoBasi Tpyba

6 MCTOYHMKM, NOTEHLMAn N OCHOBHbIE HanpaBrneHus ncnonb3osaHns BOP

7 OcHoBHbIe B1Abl BO30OHOBNSAOLNXCS pecypcoB

8 dunanyeckme 0CHOBbI NPoLEeCCoB NpeobpaszoBaHNs CONHEYHOW SHEPrMK

9 PesepBbl U NprHLMNbI Npeobpa3oBaHns BETPOBOW SHEPTUN.

10 MepcnekTuBbl pa3BUTUSA reoTepManbHON SHEPTETUKMN.

11 BuosaHepreTuka. Bugbl buotonnuea, npeumyLLecTsa U HefocTaTkn

12 OpraHuzauus yyeTta TONnNmea, TENSIOBOW 1 3NEKTPUYECKON IHEepriun, Bodbl U CKAaToro Bo3ayxa.

13 McnopbsoBaHme CpeacTB yyeTa 1 perynmupoBaHns pacxoia 3HepropecypcoB B XKUIULLHO-KOMMYHarbHOM
XO35CTBE.

14 MeToauka n opraHusaumsa NpoBeaeHns aHeproaygmTa

15 Buabl aHeproayanTta, OCHOBHbIE 3Tanbl OpraH1M3aummn n nposegeHns paboT no ayamTy.

16 OHepreTnyecknin NacnopT NPOMbILUNEHHBIX NpeanpusaTun n obbekToB XKKX

17 Llenn n 3agayn aHeproayguTa.

18 OcobeHHOCTK aHeprocbepexeHns B BbICOKOTEMNEPATYPHbLIX TEMSNOTEXHONOMMAX

19 SkcepreTnyeckuin 6anaHc TENOTEXHONOMMYECKNX YCTaHOBOK

20 BanaHcoBble COOTHOLLIEHMSA ON1S aHanm3a aHeprocbepexeHus

21 OcCHOBHbIe HanpaeneHns peLleHns Npobnembl NoBbiWeHNsT 3GEKTMBHOCTM Ucnonb3oBaHns TOP.

22 O6bembl NoTpebneHnsa aHepropecypcoB B Mupe 1 Poccum.

23 OcHoBHbIe 3aKkoHOAATeNbHbIE MEPbI MO SHEProchepexXeHnto, NCNOmNb3yeMble B HAaCTOsILLEE BPEMS
PYKOBOACTBOM 3anafHbIX CTPaH.

24 OcHoBHble nonoxeHuns degepansHoro 3akoHa Poccum «O6 aHeprocbepexeHnmny.

25 KoadhdhmumeHT nonesHoro aenctams, kKoadpdunumeHT adhpekTMBHOCTU arperata unmn ycTaHoBKN

26 CBsa3b npobnembl pecypcocbepexeHmns n aKonormm

27 TennoBow 1 matepuanbHble 6anaHcbl NPOMbILLIIEHHOrO NPeANpPUSaTUS

28 Banoson pernoHanbHbI NPOAYKT N ero 3HEProeMKOCTb

29 XapakTtep 3aBUCUMOCTU MEXAY SHEPrOEMKOCTbIO BanoBOro NpoAyKTa U ypoOBHEM 3KOHOMUYECKOTO pas3BUTUS

30 dakTopsl, BNMsoWwme Ha 3pHEKTUBHOCTb UCMOMNb30BaHUSA 3HEPrum

31 KrA 6pyTTo 1 HeTTO

32 MpeumyLlecTBa n HegoCTaTKM KUCHOpoAa Kak OKUCNUTens

33 TunoBble aHeprocbeperaroline Mmeponpusatusa Ha TOL, (NpumMmeHeHue KOTNOB-YTUNN3aTOPOB, PELIMPKYNALIMK,
Mcnonb3oBaHue Tensna KoHaeHcara).

34 Tunosble aHeprocbeperaroLe MeponpuATUS B CUCTeMe TpaHCcnopTa TEMMOBON SHeprum (M3onsaums
TpybonpoBoaoB u T.4.).

5.3.2 TunoBbIle TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afa4mn, Kencbl)

Onpepenutb akcepretnyeckuin KN napoBogsHOro BepTUKanbHOrO MoforpeBatens nuMTaTtenibHOW BOAbl HU3KOro
AaeneHuns ¢ U-obpasHbiMy Tpybkamu.

VicxooHble AaHHble: NPOU3BOAMTENBHOCTL annaparta no Boge - 180 T/4; TemnepaTtypa Bogbl Ha Bxode - 343 K;
TemnepaTtypa Bogbl Ha Bbixoge - 423 K; abcontoTHoe gaBneHue rpetowero napa - 7 6ap

Onpegenutb akcepretnyeckuin KIO u akcepretnyeckne notepu And NapoBoro kanopudepa BTOPUYHOIO
noJorpeBa Bo3gyxa B KOHAMLMOHeEpe Anis xornogHoro nepuopa roga. ycte Bo3gyx ¢ pacxogom G = 20000 kr / yac
HarpeBaeTcs B Kanopudepe oT tH = 16 0C go tk = 19 OC napom npu Temnepatype tn = 100 0C. TennoémkocTb
Bo3gyxa Cs = 0,92 k[ / kr- rpag. Tx = 245 K.




5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

Ha noaroToBKy yCTHOro OTBETa W pPELLEHNE MPAKTUKO-OPUEHTUPOBaAHHOMO 3agaHus oTBognTcs 30 MUHYT.
B TeueHne cemecTpa BbINOMHSKOTCSA KOHTPOSibHas paboTa

NHasa

6. YHEBHO-METOOAMYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasue WN3patenbctBo | lon w3paHus | Ccblinka
6.1.1 OcHoBHas y4yebGHas nuTepaTypa
B.I. Kasakos, [I1.B.|3kcepretnyeckune mMeToabl http://www.nizrp.nar
JlykaHuH, O.C. | oueHkmn 3 EKTUBHOCTHU M-Bo obpasoBaHus n od.ru/metod/kpte/2.p
CmupHoBa TENNOTEXHONOMMYECKMNX Haykn P®, CIMerTypri. — 2013 df
yCTaHOBOK [TekcT]: y4ebHoe Cneé.: CrnerTypn
nocobve
A.MN. Bbenbckuin, B.FHO.|3HeprocbepexeHune B M-BO 0B60a30BaHMS U http://www.nizrp.nar
JTakoMKUH, C.H. | TennoaHepreTuke P od.ru/energosbereg
CmopoauH TennoTexHonormax  [TekcT]: HayKu qu>, Crior Tven. - 2012 13.htm
Chne.: CrerTypri
y4yebHoe nocobue
BapaHoB, A. B., , X.|3HeprocbepexeHne n| TamboB: TamboBCcKkMI http://www.iprbooksh
A. 3HeproadHeKTUBHOCTb rocyaapCTBEHHbBIN 2017 0p.ru/85987.html
TEXHUYECKUI
yHuBepcuteT, O6C ACB
Kykos, H. M., | SHeprocbepexeHne B| Tambos: TamboBcKui http://www.iprbooksh
MawHukoBa, H. . TennoaHepreTuke, rocyaapCTBEHHBIN 2017 0p.ru/85986.html
TennoTtexHuke n TeXHUYECKUn
TENSIOTEXHONOINAX yHuBepcuteT, O6C ACB
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
Makcumuyk, O. B.,|KoHuenuus ynpaBneHnsi Bonrorpag; http://www.iprbooksh
MepwwmHa, T. A., | 3HeprocbepexeHnem B Bonrorpaackuii op.ru/73612.html
onukoBa, I. A., | KURNLLHO-KOMMYHasTbHOM rocyaapcTBEeHHbIN 2015
Bopucosa, H. W, |xosanctse: CMCTEMHbIN apXUTEKTYPHO-
Meawosa, C. W. noaxon CTPOUTENbHbIN
yHuBepcuTeT, KpyToH
B.H. Bbenoycos, C.H.|3HeprocbepexeHue " M-B6 060a30BaHMS U http://www.nizrp.nar
CmopoauH, B.}O. | BbIOpOCHI NMapHUKOBLIX ra3oB P od.ru/metod/kpte/9.p
JTakoMkuH (CO 2 ) [TekcTt]: yyebHoe Hayémnzq?’ccnré?%%n'_ 2014 df
nocobvie "
C.H. CmopoaguH, B.H.|MeTtogbl 3HeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4ecKuXx, M-B0 0BpPasOBaHUS! od.ru/metod/kpte/10.
JTakoMKkuH TEXHOMOMM4eCKnX Hayk P®, CIGI TYPTT. — 2014 pdf
ycranoskax Ml “cne.: cnertypn
cTpouTenscTee [TekeT]:

y4yebHoe nocobue

6.2 MNepeyeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHLIX CUCTEM

OnekTpoHHO-6MbnmoTedHasa cuctema IPRbooks [3nekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru
Hekommepyeckoe napTtHepcTBO MHxeHepoB ABOK [3nekTpoHHbin pecypc]. URL: https://www.abok.ru/

6.3 MepeyeHb NMULEH3UOHHOrO U CBOGOAHO pacnpPOCTPaHAEMOro NporpaMmmMHoOro obecrnevyeHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKON 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBEHMS o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayouTopus

MynbTumeauniiHoe o6opyaoBaHue, cneumanmampoBaHHas mebernb, Jocka
YyebHas ayautopus




