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
; SJEKTPOHHOM NOJINUCHIO
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 ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

| B51.B.03 | MoBbleHNe 3PPEKTUBHOCTM CUCTEM LIEHTPANIU30BAHHOIO
TennocHabxeHns
Y4ebHbIl nnaH: ProcC3++zm130401.21-1_26-13.plx
Kadbeppa: 21 TennocunosbIX yCTaHOBOK M TENMOBLIX ABUratenen

HanpaBneHme noAroToBKU:

(CneumanbHoCTb) 13.04.01 TennosHepreTvka 1 TENOTEXHMKA

Mpodunb nogroToBku: TexHoNorMsa Npov3BOACTBA ANEKTPUYECKOW U TENSI0BOW SHEPrun
(cneuvwanusaums)

YpoBeHb 06pa3oBaHus:  MarucTpartypa

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

MnaH yye6Horo npouecca

KoHTakTHas paboTa ]
CemecTtp obyuaroxcs Cam. | KoHTponb, Tpynoé ®opma .
(kypc Anst 3AO) Mpakr. | Pabota |  uac. MKOEC_IT_"’ NPOMEXYTO4HOM
Jekumu 3aHF|TI/I;;| 3 aTTecTaumm
1 = : 5 2t 2 4 3k3ameH
Pra 6 8 121 9 4
WToro L 6 8 121 9 4
PrAa 6 8 121 9 4
CaHkT-lNeTepbypr

2026



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):
KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT Mapbiwes H.H.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: 3nobwuH B.T.
3aeegytownin kadegpom

MeToaundeckun otaoen: daxpetgmHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CdhopmmpoBaTe KOMMeTeHUuM obyuvarollerocss B cdepe CyLIecTBYIOLINX METOAO0B
NOBbILLEHUS AHEePreTUYeckon aPPEKTUBHOCTU CUCTEM LIEHTPaNU30BaHHOIO TennocHabXeHus.

1.2 3apgaum gUCLUMUNIIUHBI:

* W3noxuTb cyuwecTByllwme nogxoabl B cdepe NpoOBeAeHWs HanagouyHbix paboT Ha cuctemax
LleHTPann3oBaHHOrO TennocHabxeHus.

* N3yuntb cnocobbl onTMMmM3auumn TennoBon cxembl TOLL.

* PaccmoTpeTe MeToAbl ONTUMU3aLUM PEXMMOB paboTbl SHEPreTUYECKMX CUCTEM.

* [NpogoemoHCTpMpoBaTe NYyTW COBEPLUEHCTBOBAHUS CUCTEM LIEHTPANM30BaHHOINO TEMMOCHABXEHUS KPYMHbIX
ropogos.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY N3YyYEHUN AUCLIUMNINH:
OucumnnuHa 6asmpyeTcs Ha KOMNEeTEHLMAX, ChOPMUPOBaHHbBIX Ha NpeabiayLemM ypoBHe 06pa3oBaHus.

2 KOMMETEHUMUN OBYYAIOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMINNHDbI

MK-3.2: Cnoco6eH hopmynupoBaTh 3aAaHusi Ha pa3paboTKy peLleHU, CBA3aHHbIX C MoAepHU3aLmen
o6opyaoBaHUA, COBepLUEHCTBOBaHUIO TEXHOSIOMMYECKUX CXEM TEMNJIOBOM U 3NIeKTPUYECKOWN 3Hepruu,
noBbIlLeHMeM 3Konormyeckon 6esonacHocTn

3HaTb: COBpeMeHHbIe OOCTMXEHNA N nepcnekTuBHbIe pa3p860TKVI B obnactn cuctem TennocHabXeHusi; TEXHUYecKue
XapaKTepucTtnukn coBpemMmeHHoro OGOpy,D,OBaHWil, apmMartypbl 1 maTepuarnos.

YmeTb: PaboTtaTb C katanoramMmum W CNpaBOYHMKAMW, SMEKTPOHHbIMU 6asamMym  [AaHHbIX; COCTaBNSATb TEMNfOBOW U
MaTepuarnbHbIi  GanaHC CcUCTEMbl; Onpedensatb MecTta HeadEeKTUBHOIO MNONb30BaHUS TEMMIOBOW 3HEpPruM W
TEeNnoHoCUTENs;  ONpefensaTb  TEXHUKO-IKOHOMMUYECKMEe  rokasaTenu, XapakTepusylolme  COCTOsiHMEe  CUCTEMbI
TENNOCHaAbXEHNS.

BnapeTtb: HaBbikamu pa3p360TKVI MepOI'IpI/IFITI/IVI no moaepHm3aunmnm n coeBepLleHCTBOBaHUKO CUCTEM TennocHabxeHus.

MK-5.2: Cnoco6eH k npoBefeHNI0 TEXHUYECKUX PacyeToB, TEXHUKO-IKOHOMUYECKOro U1 CTOUMOCTHOrO aHanus3a
NPOEKTHbIX peleHnn 060pyAOBaHUSA U TEXHOSIOMMYECKUX NPOLLECCOB NPOU3BOACTBA TEMNIOBON U
3MeKTPUYECKOWN 3HEeprum

3HaTtb: MeToaMKM BbIMNOMHEHMS MPOYHOCTHBIX pacyeToB TpybOMpoBOOOB, TEMMOBbIX MOTEPb Yepe3  M3OMsLuio
TpybonpoBoaoB.

Ymetb: Pa6otaTb C KaTtanoramu n crnpaBOYHUKaMMU, ANEKTPOHHbLIMU 6asamu OaHHbIX; onpenenAaTtb
TEXHUKO-BKOHOMUYECKME MNMoKasaTesln, Xapakrepusyruime coCTtodaHne CUCTEMDI TennocHabxeHus.

BnapeTtb: HaBblikamun BbINOMHEHUS cneumnanbHbIX pac4yeToB MO TUMNOBbIM MeTOOUKaM.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

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

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

Cemectp
(kypc ons
3A0)

Pasnen 1. PerynupoBaHue B cuctemax
LEeHTPanM3oBaHHOIO TEMOCHabXeHWs

Tema 1. Od@PEKTUBHOCTL  LEHTPanmn3oBaHHOMO U
OeLeHTpan1M3oBaHHOro TEMNOCHabXeHMs.

PerynnuposaHne TennoBOW Harpyskm B  OTAEMbHbIX
3BEHbSIX CUCTEMbI  TEMNocHabxeHuss  (UeHTparbHoe,
MEecTHoe W wuHamBuayaneHoe). BnwuaHme cnocobos
perynvpoBaHns Ha 3¢pdEKTUBHOCTL TEMMOBLIX CETEW Ha 1 1 15
BENMMYMHY noTpebnsgemoro TonnmBa B WUCTOYHMKAX
TennocHabxeHus.

Tema 2. BbinonHeHue paspaboTaHHbIX MepPONnpUATUIA MO
Hanagke cucTemsbl LleHTpann3oBaHHOro
TennocHabxeHnus. Hanagka  TennoBbiX  ceTed U
BHYTPEHHUX cucTeM Tennonotpebnexnus. [poccenbHble
YCTPOWCTBA, MPUMEHSIEMblE NpW  Hanagke  CUCTEM 1 1 20
TennocHabxeHus, pacdeT, perynuposka. [lpumeHeHne
GanaHcMpoBaYHbIX KranaHoB..

Pasgpen 2. CnocoObl noBbiweHUs  3hEKTUBHOCTH
TPaAHCNOPTHbLIX KOMMYHUKaLWN CUCTEM.

Tema 3. YgenbHble noTepu TennoTbl NpU Ha3eMHOW U 1
NnoA3eMHOW npoknagke.

CoBepLUeHCTBOBaHME KOHCTPYKLMI TENfonpoBOAOB U UX
3NEeMEHTOB, NOBbILLAKOLLNX HaOeXHOCTb " 05 1 15
3¢ heKTUBHOCTL pabOoTbl TEMMOBLIX CETEN. ’

Tema 4. loBbiweHne 3hPEKTUBHOCTU pacnpedeneHns
TEeNnoTbl MO MHOrOYMCrEHHbIM aboHeHTam B cucTemMax
LEeHTpann3oBaHHOro TennocHabxeHus. Bknioyenne THY
B CUCTEeMbl OTOonfeHund, oﬁecneqMBarou.mx noBbliLLEeHne 0,5 1 20
KayecTBa perynmpoBaHna nogsoaa K HUM TensoThl.

Pazgen 3. OnTuMuaauuss pexumoB paboTbl cUCTEM
TennonoTpebneHus.

Tema 5. CHuxeHMe TennmoBblX MOTepb  yepes
CBeTOonpo3payHble orpaxaatoLve KOHCTPYKLIUM.
CpaBHWUTEMbHbIE XapaKTepuUCTUKH 06bIYHbIX "
HU3KOSMUCCUOHHBIX ~ OKOH  PasfUYHOrO  WUCMOMHEHUS.
KomnoHoBka cucTeMsl TennocHaGxeHus! c 1 1 15
MCMONb30BaHNEM HU3KO3MUCCUOHHBIX OKOH.




Tema 6. OnTumu3aumss pexMMoOB BO3OoyxoobmeHa B
NoMeLLIEHNAX
BO34yXO0OMEH.
BOAOBO3AYLUHbIE CUCTEMbI OTOMneHus. BknioveHne THY
B CUCTEMbI BO3AYLUHOMO OTOMEHMS.

oTannuBaembIx
Perynupyembin

KUTbIX 30aHUN.
BosayuwHbie "

Tema 7. [lepeBopg

notpebnsiemoro
3HEeprocHabxeHus.

BbIBop ncTouHMKa aHEpru. QKOHOMMYECKME NoKasaTenu.

cUCTeMbl
KOMOVHMPOBaHHYIO 3HEPrnio MpU  CHMXKEHWM pacxoda
TonnvBea B

TENnocHabXxeHnss Ha

MCTOYHUKaX

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

121

2,5 6,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

16,5 127,5

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PENTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

6.1 MokasaTenu oueHMBaHUs

OBYYEHUA

Koa komneteHunmn

MokasaTtenu oLeHNBaHUS pe3ynbTaToB 0byYeHNs

1.  WmeeT npeactaBneHMe O cUCTEMax  TEMOCHAOXKEHWs,  TEXHUYECKUX
XapaKkTepUCTUK COBPeMEHHOro 06opyaoBaHMs.
2.  [OemoHcTpupyeT yMmeHue paboTaTb C KaTanioramm W CrpaBOYHUKaMW,

MK-3.2 3NEKTPOHHbIMN 6a3amMu AaHHbIX; COCTaBMATb TENMOBOW M MaTepuanbHbii 6anaHc
CUCTEMBI.
3. Pewaet 3agaun cBsA3aHHble C onpegeneHnem MecT HeddhdPeKTUBHOro
NCMNONb30BaHUSA TEMMOBOW SHEPTUN U TEMNOHOCUTENS.
1. imeeT npencraeneHne O BbINOMHEHWM MPOYHOCTHLIX pacyeToB TpybonpoBOAOB,
MK-5.2 TennoBbIX NOTEPb.

2. BeinonHsaet anropuTM cneunarnbHbIX pac4eToB MO TUMOBbLIM METOAUKaM.

6.2 Cuctema u KpuTepum oLeHUBaHUA

Lllkana oueHnBaHua

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

YcTHOe cobecenoBaHmne

MucbmeHHasn paboTa

5 (oTnn4Ho)

OO6yuvatomiica nokasbiBaeT
BCECTOPOHHee, cucTemartuyeckoe "
rmybokoe 3HaHMe y4vebHoro marepuana,
ymMeeT CBODOOOHO BbLINOMHATE 3adaHug,
npeaycMOTPeHHbIe  MPOrpaMMoOn;  YCBOWUN
OCHOBHYIO U 3HAaKOM C [JOMOSIHUTENbHOWN
pPEKOMEHAOBAHHOM NUTepaTypon; MoXeT
06BACHUTD B3aMMOCBS3b OCHOBHbIX
MOHATUI AUCUMMIAUHBI B UX 3HaYeHUN Ans
nocnegytoLlemn npodeccnoHanbHowm
OeAaTenbHOCTM;  MpOSABNSAET  TBOpYeCKue
CMOCOBHOCTU B MOHUMAHUKN, U3MOXEHUU Y
ncnonb3oBaHUM y4ebHoro matepuana.

OO6yyvarowmmnca  geMoHCcTpupyeT
NMoHMMaHWe  YCnoBuSA  3ajayn, BnageHue
HaBblkamMy ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB WM POpMyn ANS ee peLleHus, 3HaHue
pasmepHoCcTen U3MYECKUX BEMNUYMH. YMmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanus3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMO, MOXeT MpeacTaBUTb €ro
rpacpuyeckn. llonyumn npaBunbHbIA OTBET WU
MoXeT ero WHTEepnpeTupoBaTh. OaHbl
ucyepnbiBalolWMe BbIBOAbI W MOSIHble OTBETHI
Ha NocTaBMneHHbIE BONPOCHI.

npaBunbHoe

4 (xopoLuo)

O6yvarowmitics nokasbiBaeT [0CTaTOYHbIN
YPOBEHb 3HaHWW B Mpeaenax OCHOBHOMO
y4yebHoro martepuana, 6e3 CyLleCTBEHHbIX
ownboK BbINOMHAET NPEeayCMOTPEHHbIE B
nporpamme 3afaHusi; YCBOWM OCHOBHYHO

O6yvalowminca  AeMOHCTpUpyeT gocTaToyHoe
NMoHMMaHWe  yCrnoBUS  3afdadyu,  BrageHue
HaBblkaMW ero aHanusa, BblOOpa HYXHbIX
3aKOHOB U hOpMYNn ANA ee pelleHusi, 3HaHue
pa3mepHocTei husnyeckmx BEMUYVH.




nuTepat €KOMeHA0BaHHY0 B
parypy, P A y [onyckaeT HesHauMTemnbHbIe MOrPELUHOCTM MpK

nporpamme; crnocobeH 0B6bACHUTL
- | NnpumMeHeHMn MaTemaTuyeckoro annaparta Aans

B3aMMOCBS3b OCHOBHbIX MOHATUIA
peanusaumu nnaxa peLleHuns 3agaun.

ONCUMNNUHBI npu OOMONMHUTENBHbIX

Monyunn npaBumbHbLIA OTBET W MOXET €ro
WHTepnpeTMpoBaTb. [laHbl MOMHblE OTBETbl Ha
MOCTaBMEHHbIE BOMPOCHI, HO WMEKT MECTO
HECYLLECTBEHHbIE HapylieHUsi B 0dopMIIEHUN
paboTbl NN AaHbl HEYeTKNE BbIBOAbI.

BoMpocax npenogaeatens. [onyckaeT He
CYLLIeCTBEHHbIE MOrpeLlHOCTN B OTBETE Ha
3K3ameHe " npuv BbIMOMTHEHWM
9K3aMEHaUMOHHbIX  33aaHui, YyCTpaHsieT
nx 6e3 noMmoLLmM npenogasarens.

3 (yooBneTBOpuUTENbHO)

Ob6yvatowmincs nokasbiBaeT 3HaHUA
OCHOBHOro  yyebHoro  martepuana B
MUHMManbLHOM 06beme, HeobxoaMMOoM
ONns JanbHenwen y4yebdbl; cnpaensieTcs c
BbINONMHEHNEM 3agaHun,
npeayCcMOTPEHHbIX nporpaMmmon,
gonyckasi npy 3ToM 00rbLIOe KONMMYECTBO
He MpUHUMMManbHbIX OLIMOOK; 3HAaKOM C
OCHOBHOM nuTepartypon,
peKoOMeHAOBaHHOM nNporpamMmMon.
[onyckaeT cyllecTBEHHbIE MOrPeLUHOCTH
B OTBETE Ha 9K3aMEHE W MpU BbIMNOMHEHUM
3K3aMeHaUMOHHbIX 3agaHui, Ho obnapaet
HeobOXoOUMbIMU  3HaHUSIMKM ~ Ons KX
yCTpaHeHus! nog PYKOBOZCTBOM
npenoaasaTens.

O6yyvarominca OeMOHCTpUpYyeT [OOCTaTovHoe
NMOHWUMaHWe  YCroBus  3agjayun,  BrageHve
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB U hOpMys AMs €e peLlUeHusi, 3HaHue
pasmepHocTen dm3nyeckmx BESTUYNH.
[onyckaeT He3HauMTemnbHbIE MOTrPELUHOCTU MpK
NPMMEHEHUM MaTemaTU4eckoro annapaTta Ans
peanu3auuu nnaHa peluenHvs 3agayu [Nonyuun
NpaBUIbHBIN OTBET, HO UCMbITbIBAET
3aTpygHeHnst ¢ ero uHtepnpetaumen. B pabote
€CTb OTAEeNbHble  CYLIECTBEHHblE  OLUMOKM,
MPUCYTCTBYIOT HETOYHOCTM B OTBETax, nubo
Ka4ecTBO npeacTaBneHns paboTbl HA3KOE.

Obyvalowmiics He wumeeT [OCTATOYMHOrO
YPOBHSI  3HaAHWs  OCHOBHOMO  y4ebHOro
maTtepuana, AonyckaeT npuHUMNuanbHble

OLLNOKM B BbIMOMHEHUN
NpeayCMOTPEHHbIX MPOrpamMMon 3agaHuin,
He 3HaKoM c conepxxaHuem | OTcyTcTBUE O[HOro unm HECKOMbKUX
pPEeKOMeHA0BaHHOM nuTepartypom, He | obsa3aTenbHbIX SMNEeMeHToB 3ajaHus, nunbo
MOXeT WCMNpaBuUTb [AOMYLUEHHbIE OLUMOKW. | MHOrOYMCNEHHbIE pyOble owunbkn B paboTte,
Ob6yvatowmics He MOXeT | nMbo rpyoble HapyLleHus npasun
npoaHanuanpoBaTb ycrnosue 3agaun, | oopmnenus. HecnocobHocTb OTBETUTL Ha
2 HaMeTUTb NfnaH ee pelleHus, BblOpaTb | BONPOCHI MO NUCbMEHHOW paboTe 6e3 nomoLum
(HeypooBneTBOpUTENBLHO) | dM3NYeckne 3aKOHbI 7 nnoxo | npenogaearens. OOy4yalOWMINCA He MOXeT
opueHTUpyeTcs B OU3NYECKMX BENUYMHAX, | MpoaHannampoBaTb ycrosue 3agauu,

He BrageeT MaTtemMaTU4eckKum annapatom. | HAMETUTb MnaH ee  peleHusi, BblibpaTb
Kak npaswuno, oLeHka "He | bmsnyeckme 3aKkoHbl N NIOXO OPUEHTUPYETCS B
yOOBMNEeTBOPUTESbHO" cTaBuTCs | PUINYECKNX BeNnMYnHax, He BnageeT
obyuvarowmmcs, KoTopble He MOryT | MaTeMaTU4eCkum annapaTom.

NPOAOCIKNTE OBy4eHne unn nNpUCTynuTb K
npodeccnoHanbHoON  OeATenlbHOCTU MO
OKOHYaHUM By3a 0e3 [OMNONHUTENbHbIX
3aHATUN no COOTBETCTBYIOLLEN
aucuunnuHe.

6.3 TunoBbIe KOHTPONbHbIE 3aAaHus U/UNN UHbIe MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n dopMynnpoBKN BONPOCOB
Kypc 1
1 MyTn noBbiEeHNA aHEpPreTUyYeckon acheKTUBHOCTN CUCTEM LIEHTPaNM30BaHHOMO TEMNNOCHABXEHNS.
2 CoBepLUEHCTBOBaHNE CUCTEM LIEHTPaNM30BaHHOIO TeNNOCHabXeHNs1 KpynHbIX ropogos Poccum.
3 MpryKnHbBI CO34aHNSA CUCTEM LEHTPanM30BaHHOMO TennocHabxeHunst B PO.
4 BoipaxxeHue gns onpeaenenus KM cuctembl LEHTPaANM3oBaHHOIO TEMSIOCHAOXKeEHMS.
5 [MoHATME Nones3Hom NCMonNb3yeMon TeNMNOThl B CUCTEMAaX LIeHTPann3oBaHHOro TennocHabxXeHus.
6 Cnoco6bl perynupoBaHnsi TEMNOBOW Harpy3kn B CUCTEMAaX TEMMOCHAOXEHUS.
7 LleHTpanbHoe kavyecTBeHHOE perynupoBaHue (LIKP).
8 Oc0BEeHHOCTU 1 OCTOMHCTBA NPUMEHEHMUN KOHTPOIBbHO-pacnpeenUTErbHbIX MYHKTOB B CUCTEME
LleHTpann3oBaHHOIO TEMNIOCHAOXEHUS.
9 PexxvMHas Hanagka CMCTEM LIEHTPann3oBaHHOIo TennocHabxeHus. 3agaym, TpeboBaHns, anropuTMm.
10 TemnepaTypHbIN rpauk pac4eTHbIn U akTU4ECKUii.




11 TennoBasi CETb KaK MCTOMHUK TEMNMNOThI ANt NOAKMIOMEHHbIX K ceT abOHEHTOB.

12 CpaBHeHI/Ie perynmposaHua B CUCTEMaxX LEeHTParin3oBaHHOIO U AeUeHTParim3oBaHHOIo TennocHabXeHus.

13 MoBbiLeHNe KayecTBa perynmpoBaHua nytem yCTaHOBKN MCTOYHUKaA TeNnsoTbl B CUCTEMAX Tennon0Tpe6neH|/|s=|.

14 CwucteMbl perynupoBaHus NoTpebneHns TenmnoBow SHeprum nytem yctaHoBkm THY.

MoBblweHNe aPHEKTUBHOCTM CUCTEM TEMNONOTPEONEHUS 38 CHET CHUXKEHUS TEMMOBLIX NOTEPb Yepes
orpaxxaeHusl.

15

16 CHWxeHWe noTepb TENJOTbI Yepes OKHa NyTEM CO3aHWs TENO3aLLUTHOIO 3KpaHa.

17 Co3sfaHne NpUTOYHO-BbITSKHBIX CUCTEM BEHTUMNSLUM C PErYNNPpYEeMbIM BO34YX00OMEHOM.

18 BosaywHoe oTonneHue.

19 BO,EI,O-BO3ﬂ,yLIJHbIe CUCTEMbI OTOMNJIEHMNS XNUNMbIX 30aHUN.

20 OnpepneneHne pacxoga TONMMBa B CUCTEMAaX LIEHTPANM30BaHHOIO TEMITOCHAOXEHUS.

21 Bbl60p MCTOYHMKA TENNOCHaA0XeHUs npn ncnonb3oBaHNn KOM6VIHI/IpOBaHHOI7| SHEpPIrmMn B CUCTEMax OTOoMIeHU4.

22 CpaBHUTENbBHbIN aHann3 pasnmyHbiX MICTOYHUKOB 3HEPrOoCHabXEeHUA KOMMYHanbHbIX NoTpedbuTenen.

23 | OkcepreTuyeckune nokasaternv ceTeBOW BoAbl, kak TpaHcnopTepa TENIOBOWM SHEPTUN.

24 SKcepreTuyeckme nokasarenu apPeKTMBHOCTU CUCTEMbI TENNOCHABXEHNS.

25 MprMmeHeHne napokomnpeccuoHHbix THY B cuctemax tennocHabxeHus.

26 MeToabl pac4eTa NapoKOMNpPOeCcCUoHHbIX THY.

6.3.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3agaHus (3agayvm, Kemcbl)

3apayda Ne1.

OnpenenuTb pacyeTHbIM pacxoq Tensia Ha OTOMMEHUEe 34aHuMa C HapyXHbiM obbemom V = 65 000 m*3 npu
yaenbHon Tennonotepe q0 = 0,35 kkan/(M3 4 °C) c koadpduumeHToM mHUNbTpauum P = 0,15; Ecnm BHYTpPEHHAS
pacueTHasa Temnepartypa TBp = 18°C, a HapyxHas pacdeTHas TeMmnepaTtypa THo= - 24°C.

3apgaya Ne2.
OnpegenuTtb pacxod Tensia Ha OTOMfEeHWE B cpefHe-3auMHeM pexnme npu Tcp.3 = -1,8°C |, ecnu pacyeTHbIN
pacxof Tenna Ha otonneHue npun THo = - 24°C cocTtaenseT Qop = 0,3 MNkan/u.

6.4 MeToguueckue maTtepuansl, onpegensiiowme npouenypbl oleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBusa aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perfnaMmeHTUpPOBaHO foKanbHbIM HopMmaTtuBHbIM aktom CII6rynTa
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmMm No AUCLUUNIINHe

YcTHasa + MncbmeHHasn + KomMmnbloTepHoe TecTupoBaHme NHas

6.4.3 Ocob6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum No QUCLUMNIIMHE

B TeueHne cemecTpa BbINOMHSIOTCS KOHTPOmNbHbIE paboThl;
B03MOXXHOCTb MOMb30BaTLCA KanbKynaTOPOM;
Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika

7.1.1 OcHOBHas y4yebGHasa nutepaTtypa
Mununenko, H. B.,|3HeprocbepexeHne n http://www.iprbooksh
CwuBakos, U. A. NnoBbILLIEHNE 0p.ru/65398.html

aHepreTNyecKom CaHkTt-lNeTepbypr: 2013

3 PEKTUBHOCTM YHusepcutet UTMO

WHXEHEPHbIX  CUCTEM n

ceTeu
Mocawkos, M. B.,|OHeprocbepexeHne B Camapa: Camapckuit http://www.iprbooksh
Hemuenko, B. W, |cuctemax TennocHabxeHus rocyAapCTBEHHbIN 0p.ru/29799.html
Tutos, I'. U. apPXUTEKTYPHO- 2014

CTPOUTENbHbIN
yHuBepcuteTt, 36C ACB




7.1.2 JononHuTenbHasa y4yebHasa nutepartypa

Padanbckaa, T. A., |lloBblweHne http://www.iprbooksh
MaHcypoB, P. L., |achdekTnBHOCTH n e op.ru/72809.html
XmenbHuukun, M. E. HagEXHOCTU CXUraHms CapaT(K/IB‘ 'AI‘AM M 3p 2018

MasyTa Ha oL, " eAna

KOTENbHbIX
Buptososa, E. A. TennocHabxeHne. Yactb 1.| CaHkr-MeTepbypr: CaHKT http://www.iprbooksh

lopsyee BogocHabxeHne -MeTepbyprckuii op.ru/19046.html

rocyaapCTBEHHbIN 2012
apXUTEKTYPHO-

CTpOUTENbHbIN
yHuBepcuteT, 35C ACB

http://www.iprbooksh
op.ru/28404.html

MopnopuHos, B. ®. TennocHabxeHne Benropog: benropoackui
rocyaapcTBeHHbIN
TEXHOMNOrM4Yeckni 2011

yHuBepcuTeT um. B.T".

LLyxosa, 36C ACB

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

2. 3nekTpoHHaa 6ubnuoteka BLUTSO CIB MNYMNTAH [SnekTtpoHHbIA pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonblwON TexHudeckon 6ubnuoTtekn "CamT TennoTexHuka" [ONEKTPOHHbIN
URL:http://teplokot.ru/

pecypc].

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHsAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 Onucanve maTepmanbHO-TEXHUYECKOM 6a3sbl, HEO6X0AMMON ANA OCYLLECTBNEHUs1 o06pa3oBaTeNnibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHue

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JNlekynoHHas ¥ A pyA 4 P A
ayguTopust

CneumanuanpoBaHHas mebenb, gocka
YyebHasa ayguTtopusi




