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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb paucumnnuubl: CdopmupoBatb komneTeHuuMu obyvarouleroca B obnactM 3sHeprocbeperarLmx
TEXHOSMIOMMN  NpU  NPOU3BOACTBE 3NEKTPUYECKOM U  TENroBOM 3HEPrMn, CBSA3aHHbIX C peanus3auuen npasoBbiX,
OpPraHM3auUMOHHbIX, Hay4HbIX, NPOU3BOACTBEHHBLIX, TEXHUYECKUX U 3KOHOMUYECKMX Mep, HanpaBeHHbIX Ha 3dekTUBHOE
UCMNOMb30BaHUE 3HEPreTUYECKMX PECYPCOB.

1.2 3agaum AMCLUNIUHBI:

- M3yuntb maTepuransl aHeprocbepexeHus.

- PaccmoTpeTb Meponpusitusi no aHeprocbepexXxeHuio.

- NMpogemMoHCTpupoBaTh OpraHu3auuio sHeprocoepexeHus.

- YCTaHOBUTb BO3MOXHOCTWN MPUMEHEHNST METOA0B 3HeprocbepexxeHus.

- [poBecTn oueHKy aPEKTUBHOCTM TEXHOSOMI IHEProchepexeHus.

- MpuBUTE CMNOCOBHOCTU K CAMOCTOATENBHOMY MPUOBPETEHMIO U UCMOMNbL30BAHUIO B MPAKTUYECKON AEATENbHOCTU
HOBbIX 3HAHWU U YMEHUN.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

PaspaboTka aHepreTnyeckoro nacnopta norpebutens TOP

OHepreTuyeckoe obcnegosaHme 1 nacnopTu3auus 06BbEKTOB 3HEPreTUKU

2 KOMMETEHUMN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-1.2: CnocobeH k pa3paboTke MeponpusTUA NO COBEPLUEHCTBOBAHNIO TEXHONOMMU NPOU3BOACTBA TENJIOBOU
M 3NEeKTPUYeCKOnN aHeprum

3HaTb: HOpMaTI/IBHbIe npaBoBble, TeXHN4YeCcKne, JISKOHOMUYECKMEe U IKOJ1I0rM4Yeckme OCHOBbI aHeproc6epe>KeH|/|s|;
OCHOBHble 6anaHcoBble COOTHOLUEHUSA AOns aHanusa SHepFOI'IOTpe6J'IeHVIFI; OCHOBHblIE KpuUtepuum 3Heproc6epe>|<eHMﬂ;
TUNoBble 3Heproc6eperarou.u/|e MeponpunaTna npn npon3esoactee SﬂeKTpMHeCKOVI 1 TENNoBOM SQHEeprun.

YMmetb: [Mpon3BoguTb 3MEKTPO- M TEMNOTeXHWYECKME pacyeTbl C OLEHKOW noTeHumana 3sHeprocbepexeHuss npu
NMPOV3BOACTBE ANIEKTPUYECKOW W TEMIOBON SHEPruu; NNnaHnpoBaTb MEpPONpPUATUSI MO SHEPTOCOEPEXEHUIO.

Bnapetb: MeToamMkamu npoBeOEeHUs  3MNEKTPO- U TEMMOTEXHUYECKMX PacyeToB C  OLEHKOW MoTeHuuana
aHeprocbepexeHus.

MK-2.2: Cnoco6eH ocylluecTBAATbL NNaHUpPoOBaHMe U ONTUManbHO pacnpeaensiTb TONJIMBHO-3HepreTuyeckue
pecypchl, B COOTBETCTBUM C NOTPEOHOCTAMMU U peXxMmMamm paboTbl 060pyAOBaHMA NPU NPOM3BOACTBE
TENJIOBOW U 3MIeKTPUYECKON IHeprum

3HaTb: TexHU4Yeckue xapakTepucTuku u paboume napameTpbl O0GOPYAOBaHMS MpWU MPOU3BOACTBE JMEKTPUYECKOW U
TEMNOBON SHEpPrM; OCHOBHbIE KpUTepun SHeprocGepekeHusl; TUMOBble dHeprocGeperaowmne MeponpusaTUs npu
NMPOV3BOACTBE AMIEKTPUYECKOW U TEMIOBOWN SHEPruM.

YmeTb: I'Ipomasop,mb pac4yeTbl ﬂOTpeGHOCTI/I B TOMJIMBHO-3HEPreTn4ecknx pecypcax cC OLIEHKOM noTeHumana
3Hepr0C69pe)KeHl/lF| npun npon3soacTee 3]'IeKTpVI‘~IeCKOI7I N TensoBown SQHEepruun; niaHnpoBaTtb MepornpuAaTrnAa no 3KOHOMWUK
TonnmBea.

Bnapetb: MeTtoankamm npoeegeHnAa pacyeTtoB I'IOTpe6HOCTM B TOMSIMBHO-3HEPreTUYEeCKUX pecypcax C OLEeHKOW
norteHunana aHeproc6epe>KeHv|9|.

MK-5.2: Cnoco6eH k npoBefeHNI0 TEXHUYECKUX PacyeToB, TEXHMKO-IKOHOMUYECKOro U1 CTOUMOCTHOrO aHanus3a
NPOEKTHbIX peLleHn 060pyAOBaHUSA U TEXHONOrMYECKUX NPOoLLeCCOB NPOU3BOACTBA TENIOBOWN U
3MeKTPUYECKOWN 3HEeprum

3Hatb: OcHOBHble GanaHcoBble COOTHOLUEHWS AN aHanu3a  SHepronoTpeGreHusl;  OCHOBHblE  KpUTepuu
3HeprocbepexeHnsl; TUMOBblE 3HeprocOeperaoe MepornpusTUS Npu NPOUM3BOACTBE SNEKTPUYECKON U  TEMNSIOBOA
3Hepruu.

YMeTb: [lpMMeHATb chpaBoyHble MaTepuarnbl, aHanM3npoBaTb HAyYHO-TEXHUYECKYID WHGOpMaLMIO; NnaHMpoBaTb
MEpPONPUSTUS N0 3HEpProcbepexeHmnio; NPoBOANTL TEXHMKO-3KOHOMUYECKME pacyeTbl OLEHKM MEpPONpUSTUA MO SKOHOMUM
TOMMNMBHO-3HEPTETUYECKUX PECYPCOB MPW NPOU3BOACTBE 3MEKTPUYECKON U TEMSOBOW SHEPTUN.

Bnapetb: MeTogukaMn TEXHUKO-3KOHOMMUYECKUX OBOCHOBAHWUIA MEPOMPUSTAN MO 3KOHOMUWM TOMMUBHO-3HEPrETUYECKMX
PEecypcoB Npu NPOU3BOACTBE 3MEKTPUYECKON M TEMMOBOW SHEPTUM.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
o & paboTta
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U o) CP
Yy4€OHbIX 3aHATUN % §g<,, TNek. Mp. (4acnl)
O Z | (yackl) | (4acekl)

Pasnen 1. AKTyanbHOCTb paumoHanbHoro
NCMNOMb30BaHMS 3HEPrOPECYPCOB

Tema 1. AkTyanbHOCTb 3HeprocbepexeHus B Poccumn u
Mupe.

OcHoBHble TepMUHBI K onpegenerHus. [MponssBoacTso U
notpebneHne aHepropecypcoB B Poccum wn  mupe.
Knaccudukaumsa TOMMMBHO-SHEPreTUYeCcKUX pPecypcoB W 0,5 4
eavHULbl n3MepeHns. AKTyanbHOCTb 3HeprocbepexeHus.

Tema 2. HopmatuBHo-npaBoBas U  HOpPMaTUBHO-
TexHu4eckasi 6aza aHeprocbepexeHus.

HopmaTtusHo-npaBsoBbie [OKYMEHTbI. HopmatusHo-
TEXHUYECKNE [OKYMEHTBI. 0,5 0,5 6

Tema 3. MeToabl N KpuTepun oOLEHKM 3PAPEKTUBHOCTU
NCMNOMNb30BaHMS SHEPTUN.

O6wme nonoxeHusi. TepMoaMHaMMYECKME MoOKalaTenu
OLIEHKN 3HepreTnyeckon apPekTMBHOCTM U OCOBEHHOCTM
UX MPUMEHEHUS B TEMMOTEXHUKE U B TEMNNOTEXHOMOrMAX.
TexHuueckme  (HaTypasribHble) — MokasaTenu  OLEHKU 0,5 1 10
3HepreTMYECKon 3P PEKTUBHOCTN. OKoHOMUYeckue
nokasaTenu OLEHKN SHepreTM4eckon acpdeKTUBHOCTY. 1

Pasgen 2. OHeprocbepexeHne npu MNpoM3BOACTBE,
pacnpegeneHmm u noTpebneHnn TensoBom aHeprum

Tema 4. QHeprocbepexeHne B KOTESbHbLIX YCTAaHOBKaX.
YTUnu3aums TennoTbl YXOASLWMX ra30B MPU CHIDKEHUN UX
Temnepartypsbl. Mcnonb3oBaHue aKKyMyInMpoBaHHOMN
KOTIIOM TensioTel MpU ero octaHose. MopaepHusauws
napoBbIX KOTNOB ANl paboTbl B BOAOrPEMHOM pexuMe.
Mcronb3oBaHne — ropioyMx — OTXOAOB  MPOW3BOACTBA. 05 05 8
YTunusauma asHepruvM napa u koHgeHcarta. [losbilueHne ' ’
3 EKTUBHOCTM WCMOMNb30BAHMA TOMMMBA B KOTEMbHbIX
yCTaHOBKaXx.

Tema 5. QHeprocbepexeHne Ha TOC n TOL,.

KoreHepauus " TpureHepaums. MoBbIWweHne
3KOHOMWYHOCTM nTy KOHOEHCaLMOHHOro TMna.
CoBepLUeHCTBOBaHME TEXHONMOMMIN [easpauun BoAdbl Ha 05 8

T3U. AHanus paboTbl AbiMoBbLIX TPY6 Ha T3OL,.




Tema 6. OHeprocbepexeHne B cuctemax
TPaHCMOPTMPOBKN U pacnpefenieHnss TEMNOBOW 3HEPrUW.
O6wme cBegeHMss O nepegade TEMNSIOBOW  SHEPTUW.
Cxembl npucoeguHeHus noTtpebutenen K TennoBbIM
ceTsam. loTepn aHeprMm M pecypcoB B TEMNMOBbIX CETHAX.
Mepbl MO COKpalleHVIo MoTepb 3HEepruM KM pecypcoB B
TEMOBbIX CETSIX.

Tema 7. OHeprocbepexeHne B cUCTEMaxX OTOMSEHNS,
ropsyero TennocHabxeHus, BEHTUNALMUN "
KOHOWLMOHMPOBAHWSI.

OdbdhekTnBHas Tennomsonsuma Tpybonposogos. Manoe
ruopaenmyeckoe conpoTuBneHne Tpybonposoaa.
CHWXeHWe TennoBOW HarpyskM Ha CUCTEMbl OTOMIEHMS,
BEHTUNAUMM U KOHOMUMOHMpoBaHus. OcyllecTBrneHne
9KOHOMMWYHBIX PEXNMOB paboTbl cUCTEM.

Pasgen 3. DHeprocbepexeHne 3gaHnii 1 COOPY>KEHNN

Tema 8. Tennounsonauus.

Knaccudukaums TEenmnoBon n3onagun. CsolictBa
TENNMOU3ONAUNOHHBLIX MaTepuanoB. TennonsonsaumoHHbIe
MaTepuanbl W W3Oennss Uu3  OpPraHMYeckoro  Chbipbs.
Tennons3onauuoHHble  MaTepuanbl WM M3genus U3
HeopraHn4eckoro cbipbs. OCHOBHbIE BUAblI NMPUMEHSAEMOW
Tennousonaumn. PacyeT noTepb 4epe3 orpaxgarowme
KOHCTPYKLMMW.

Tema 9. DHeprocbeperatolime TEXHOMNOMMU ANS 30aHUA U
COOpPYXEHUM.

Bugbl TenmonoTtepb. OO6WMe NPUHUUMBI  CHUXKEHUS
3HeprosatpaTr 34aHUA U COOPYXEHUN. APXUTEKTYPHblEe U
WHXEHEPHbIE PELLUEHUS CHWXKEHWUsI SHeprosaTpar npwu

TennocHabxeHun 30aHUN. Mcnonb3oBaHue
OOMOMHUTENbHBIX  MCTOYHMKOB  SHEprMn Ans  cuctem
OTOMNNEHUS, BEHTUNALUMN " KOHANLIMOHMPOBAHMS.

MpuMeHeHMe MHDPaKpacHbIX M3nydyaTenein U COMNMHEeYHbIX
paguauMoHHbIX BaTapeil.

Tema 10. OQHeprocbepexeHne npu ANeKTPOCHaAbXEHUMN.
YCTPOUCTBO  KOMMEHCaUMM  peakTUBHOW  MOLLHOCTW.
MoTtepun 3Heprum B anekTpoaBuratensx.
OHeprocbepexeHune B  CUCTEMAxX  3MNEKTPUYECKOro
OCBELLEHUS.

Tema 11. CTponTenbcTBO 3HEProadEKTUBHBLIX 34aHUN.

CtaHgapTbl CTpouTENbCTBA. Obwume NPUHLMNbI
3HeprocoepexeHnss B 30aHNSIX N COOpYXeHusX. 3enéHoe
CTPOUTENBCTRBO. OHEpProsKOHOMMUYHbIE 30aHus.
OHeproakTMBHble  30aHMA.  YMHbIM  goM.  TunoBble
3Heprocbeperatome MeponpuUATUS " OLEeHKa

aHeprocbeperaoLwmnx aheKToB.

Pasgen 4. NpombllwneHHoe aHeprocbepexeHne

1 0,5 8
0,5 10
2,5 3 30
0,5 6
0,5 7
0,5 8




Tema 12. QHeprocbepexeHne B MPOMbILLIIEHHOCTMU.
OHeproTexHonornyeckoe 1cnonb3oBaHue TonnuBea.
OHeprocbepexxeHne  MNpuM  CHWXEHUW  TemnepaTtypbl
yXoOdawWwmx rasoB. JHeprocbepexeHne npu CxuraHuu
OpraHMYecKnx OTXOAO0B. JHepreTnyeckoe WUCMonb3oBaHue
KOPbEBbIX N APEBECHbIX OTXOA0B.

Tema 13. OueHka M ydyeT 3KOHOMWUM SHEPropecypcoB B
NMPOMBbILLIIEHHOCTMW.

OueHka aHeprocbepexeHus B TENNOSHEepreTuKe.
ABTOMaTU3MPOBaHHas CUCTEMA KOMIMIEKCHOro  y4éTa
TOMNMMBHO- 3HepreTuyeckux pecypcos. [lpubopbl yyeTa
TEMMOBOW 3Heprum u TennoHocutensi. pubopbl yyeTa
3MEKTPUYECKOW SHEPrum.

0,5

Tema 14. DOHeprocbeperatowme TexXHonormm  Ans
MPOMbILLNIEHHOCTM.

OHeprocbeperatowime TEXHOMNOrMM Mpu  NPOU3BOACTBE
3NEKTPUYECKON 3Hepruu. OHeprocbeperatoLme
TexXHonormm npun npoun3soncTee TennoBomn SHepruu.
OHeprocbepexeHue B CYLUMNIBbHbIX yCTaHoBKaXx,
BbiMapHbIX  YCTaHOBKAaXx W B  PeKTUAUKALMOHHbIX

0,5

0,5

30

yCTaHOBKax. ABTOHOMHbIE TenroaHepreTn4yeckmne
KOMMNJIEKCbI. OcobeHHoCcTH aHeprOCGepemeva B
BbICOKOTEMMNEPATYPHbIX TEMJIOTEXHOJIOITNAX.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 12 12 143

KOHch'IbTaLI,I/II/I N NPOMEXYTOYHad aTrectaumsa (3K3aMeH,

3auer) 2,75 10,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 26,75 153,25

4 KYPCOBOE NMPOEKTUPOBAHME

KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEAICTB OLIEHUBAHUSA PE3YJILTATOB
5.1 NokasaTenu oLleHUBaHUA OBYYEHUA

Kopg komneTeHumm

MokasaTtenu oueHnBaHUA pe3ynbTaTtoB 06y‘-IeHVIH

MK-1.2

M3anaraeT MeToaMKM NpPOBEAEHMS 3MEeKTPOo- W TEennoTEXHWYECKMX pacyeToB C
OLLEHKOW MoTeHLMana sHeprocoepexeHuns.

[eMOHCTpUpYyeT yMeHWe MNpPOU3BOOUTL 3MEKTPO- U TENrOTEXHUYECKUE pacyeTbl C
OLEHKON MOoTeHuMana aHeprocbepexeHuss npu NPOM3BOACTBE 3ANEKTPUYECKON WU
TENSIOBOW 3HEPIUK; NITAHMPOBATL MEPONPUATUS MO SHEProcOhepexxeHnto

Vcrnonb3yeT  HaBblKM  OLEHKM  OanaHCcoBbIX  COOTHOLUEHMW  Ons  aHanmsa
3HepronoTpebneHus; OCHOBHbIX  KPUTEPUEB  3HEprocOepexeHusi;  TUMOBbIX
aHeprocbeperarowmnx MeponpuaTMin NpyU NPOU3BOACTBE 3MEKTPUYECKOW U TEMMOBOW
3HEpPrum

MK-2.2

WanaraeT MeToOMKM  MNPOBEAEHUSI  pacyeToB  MOTPEGHOCTM B TOMIMBHO-
3HepreTMYECKMX Pecypcax C OLEHKON NoTeHuuana sHeprocoepexxeHus.
[leMOHCTpVpyeT yMeHWe NpPOM3BOAMTb pacyeTbl MOTPEOHOCTM B TOMSMBHO-
SHEpreTMYEcKNX pecypcax C OLEHKOM noTeHuuana aHeproctepexeHus npu
MPON3BOACTBE IMEKTPUYECKON U TEMmnoBOW 3HEepPrMu; NnaHMpoBaTb MEPOMNpUATUS Mo
3KOHOMMY TOMNMBA.

Mcnonb3yeT TexHWYecKMe XapakTepUCTUKM U paboune napameTpbl o6opyaoBaHus
Mpyv MPOWU3BOACTBE SMEKTPMYECKOM W TErjoBOM 3SHEepPrun; OCHOBHblE KpuUTepun
3HeprocbepexeHus:; TUNoBble 3HeprocbeperatoLive MeponpusATUS npw
MPOU3BOACTBE 3MEKTPUYECKOW U TEMIOBOW SHEPTUN.




MK-5.2

M3naraet MeTo4MKK

TEnMnoBOW SHEPIUMN.

3MEKTPUYECKON M TEMNOBOIN 3HEPTUN.
WcnonbayeT OCHOBHble
3HepronoTpetneHus:; OCHOBHblE

SHeprmm

TEXHMKO-9KOHOMUYECKMX  0BOCHOBaHMM
OKOHOMUM TOMJTMBHO-3HEPIreTU4EeCKNX pecypcoB npu npoun3BoACTBE SHeKTpMHeCKOﬁ n

[eMOoHCTpUpyeT yMeHMe nNpPUMEHATb CrpaBoYHble MaTtepuanbl, aHanMaupoBaTb
Hay4YHO-TEXHNYECKYHO nHdopmaLmio; nrnaHnMpoBaTb MeponpuUaTUs no
3HeprocOepexeHno;  MPOBOAUTb  TEXHUKO-OKOHOMMYECKME  pacdeTbl  OLEHKM

MEpPONPUSTAA MO 3KOHOMWM TOMIMBHO-SHEPTETUYECKMX PECYPCOB NMPU NPOU3BOACTBE

6anaHcoBble
Kputepum
aHeprocbeperatowime MeponpusTUsS Mpu NPOU3BOACTBE 3NEKTPUYECKOW W TEMNoBOW

MEepOonpuUsaTUA  No

COOTHOLLIEHUS ans
aHeprocbepexeHus;

aHanmsa
TUMNOBbIE

5.2 Cucrtema u KpuTepun oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHoe cobecenoBaHue

MucbemeHHasn pabota

5 (0TAMYHO)

Ob6yvatowmincs nokasbiBaeT
BCECTOPOHHEE, cucTemaTuyeckoe "
rmybokoe 3HaHMe y4ebGHOro marepwuana,
yMeeT CBOOOOHO BbIMOMHATL 3adaHug,
NpeoyCMOTPEHHbIE  MPOrPaMMON;  YCBOUI
OCHOBHYIO U 3HaKOM C [OMOMHUTENbHOW
PEKOMEHAOBAHHOW NUTEpaTypon; MoXeT
06BACHUTL B3aNMOCBSI3b OCHOBHBIX
MOHATMI AUCUWMIUHBI B UX 3HAYeHUN Ansi
nocnegytoLlen npocdeccnoHanbHom
OeATenbHOCTM;  MPOSBNSET  TBOpYECKue
CMOCOBHOCTU B MOHUMAHWU, U3MNOXEHUN U
ncnonb3oBaHuM yyebHoro matepuana.

OO6yuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWe  YCNoOBUSA  3ajayv,  BnageHue
HaBblkaMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn ANS ee pelueHus, 3HaHue
pasmepHoCcTEN (U3NYECKUX BeENUYMH. YmeeT
NPMMEHATb  MaTtemMaTMyeckuin annapaTt ans
peanu3auuMu nnaHa pelleHus 3ajadv U, ecrnu
3TO HeobxoauMMO, MOXeT npeacTaBuUTb ero
rpacoudeckn. [Monyuymn npaBuibHbIA OTBET WU
MOXeT ero WHTEepnpeTupoBaTh. OaHbl
ucyepnbiBaloLLmMe BbIBOAbI W MOMHbIE OTBETHI
Ha NoCTaBneHHbIE BONPOCHI.

npasuiibHOE

4 (xopoLuo)

O6yyvarowminca nokasbliBaeT [OCTaTOYHbIN
YPOBEHb 3HaHWN B Mpegenax OCHOBHOMO
y4yebHoro martepmana, 6e3 CyLleCTBEHHbIX
OLUMBOK BLINOMHAET NPEAYCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWI OCHOBHYH

nuTeparypy, PEKOMEH0BaHHYHO B
nporpamme; cnocobeH 00BbACHUTD
B3aMOCBSI3b OCHOBHBbIX MOHATUI
ONCLMNIUHBI npu OOMONHUTENBHbIX

BoMnpocax npenogaeatens. [onyckaeT He
CYLLLIECTBEHHbIE MOrPELLIHOCTU B OTBETE Ha

O6yvalowminca  AeMOHCTpUpyeT gocTaTovyHoe
NMoHMMaHWe  yCcrnoBUS  3afjauyun,  BnageHue
HaBblkaMW ero aHanusa, BblOOpa HYXHbIX
3aKOHOB U hOpMyNn ANA ee pelleHusi, 3HaHue
pasmepHocTei husnyeckmx BEMUYVH.
[lonyckaeT Hea3HauuTenbHble NOrPeLHOCTU Mpu
NpYMEHEHMN MaTeMaTU4eckoro annaparta ans
peanusaumu nnaHa  pelweHus  3agaqu.
MonyuynMn npaBunbHBLIA OTBET U MOXET €ero
MHTepnpeTMpoBaTb. [laHbl NOMHblE OTBETbl Ha
NOCTaBMEHHbIE BOMPOCLI, HO WMEKT MEeCTo

3 (yooBneTBOpUTENbHO)

aK3ameHe n npuv BbIMOMTHEHWM

. HeCyLLeCTBEHHbIE HapylleHus B OOopMNIeHUN
9K3aMeHaLMOHHbIX  3adaHui, ycTpaHseT

paboTbl NN AaHbl HEYETKME BbIBOAPI.

nx 6e3 nomoLLm npenogasartens.
Ob6yvatowmincs nokasbiBaeT 3HaHUSA
OCHOBHOro  y4yebHoro  martepuana B | OOyvaowmiics OEMOHCTPUPYET [OOCTaTO4YHOE
MUHMManbLHOM 06beme, HeOoOXOAMMOM | MOHUMaHWe  YCNoBWSA  3ajayn,  BnageHue
ONS JanbHenwen y4yeOdbl; CnpaBnsieTCs C | HaBblkaMyM  €ro  aHanusa, Bblibopa  HYXHbIX
BbIMOITHEHVEM 3ajaHui, | 3akoHOB U QOPMyN Afsi ee peLleHusl, 3HaHue
npegycMOTPEHHbIX nporpamMmmMon, | paamepHocTen dm3nyecknx BESTUYNH.

Jonyckas npv 3ToM 6onblUoe KONMMYecTBO
He MpUHUMMManbHbIX OLIMOOK; 3HAKOM C
OCHOBHOM nuTepartypon,
pEeKOMeHAOBaHHOM NpoOrpamMmMon.
[onyckaeT cyllecTBEHHbIe MOrPeLUHOCTH
B OTBETE HA 3K3aMeHEe W MpU BbIMOMHEHWM
3K3aMeHaLUMOHHbIX 3agaHui, Ho obnapaet
HeobGXoOUMbIMU  3HaHUSIMKM ~ Ons KX
yCTpaHeHus! nog PYKOBOZCTBOM
npenoaasaTens.

[onyckaeT He3HauuTemnbHblE MOrPELLHOCTM MpU
NPMMEHEHUM MaTemaTU4eckoro annapaTta Ans
peanusaumm nnaHa peLleHus 3agauu
Monyuun npaBWmbHbIA OTBET, HO MUCMbITbIBAET
3aTpPyAHEHWS C €ro MHTepnpeTaumnen.

B pabote ecTb oTOenbHble CyLECTBEHHbIe
OLUMBKKN, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nMbo  ka4yecTBO  NpeacTaBneHuss  paboThbl
HU3KOE.

2
(HeynoBneTBOPUTENBHO)

Ob6yuvalowmiics He wuMeeT [OCTAaTOMHOrO
YPOBHSI  3HaAHWs  OCHOBHOMO  y4ebHOro
maTtepuana, AOonyckaeT npuHUMNnanbHble
OLLMGKM B BbIMOJTHEHNM
NpeayCMOTPEHHbIX MPOrpamMMon 3agaHuin,
He 3HaKoM c coaep>xxaHnem
peKoMeH0BaHHOW nuTepaTtypowu, He
MOXeT WCMNpaBuUTb [OOMNYLUEHHbIE OLUMOKM.

OTcyTcTBUE OofHoro unm HECKONbKUX
obs3aTenbHbIX 3MEMEHTOB  3ajaHus, nunbo
MHOroYmcreHHble rpybble owwnbkn B paboTe,
nm6o rpybble HapyLUeHus npasun
odopmneHust. HecnocobGHOCTb OTBETUTL Ha
BOMPOCHLI MO MUCbMeEHHOW paboTe 6e3 nmomoLm
npenogasatens. OO6ydyalolMiUcAa He MOXeT
npoaHanuanpoBaTb ycrnosue 3agauu,




O6yuvatowmiica He MOXeT
npoaHanuaupoBaTb  yCroBue  3ajayu,
HaMeTUTb NNaH ee pelleHus, BbIOpaTb
husnyeckue 3aKOHbI n nnoxo
OpVeHTUpPYeTCs B OU3NYECKMX BEMUYMHAX,
He BnageeT maTtemMaTMyeckuMm annaparTom.
MonbiTka  CMAMCbIBaHWS,  MCNONb30BaHMWS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOMCTB
UNU NOMb30BaHUA MOACKA3KOW  Apyroro
YyenoBeka (BHE 3aBUCUMOCTU oT
YCMELLHOCTW TaKo NOmMbITKK).

HaMeTUTb NnaH ee peleHuss, BbibpaTb
hm3nyeckme 3akoHbl U MIIOXO OPUEHTUPYETCS B
huranyeckmx BENMYMHAX, He Brnageet
MaTemMaTU4eckum annapaTom.

Ob6yuvatowmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX NOOXEHUN, cBobogHo | OOyyalLWwmncst MnoKasbiBaeT BCECTOPOHHEE W

OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX, | IMyBOKOe  3HaHME  OCHOBHbLIX  MOMOXEHUN,
TepMMHaAX W onpegeneHunax; yceBoun | cBo6oOHO  OpueHTUpyeTcs B OCHOBHbIX
OCHOBHYIO W 3HAaKOM C AOMOSIHUTENBLHOW | NOHATUAX, TEPMUHAX M OonpeaeneHnsx; ycBoun
nuTeparypom; MoXeT OOBACHUTL | OCHOBHYIO U 3HAaKOM C  OOMOMHUTENBHOW
B3aVMOCBS3b OCHOBHbIX MOMOXEHUA U WX | NUTEpaTypon; MoXeT OOBbACHUTL B3aMMOCBS3b
3Ha4yeHue ans nocreayoLwen | OCHOBHbIX MOMOXEHWA M WX 3HayeHune pAns
npogeccnoHansHom OeATenbHOCTH; | NocneayoLen npodgeccnoHansHom
nposiBNsieT TBOPYECKME CrnocoBHOCTN B | AeATENbHOCTY; nposBnseT TBOpYeckne
ncnonb3oBaHMM  y4yebHoro  maTepuana. | cnocobHoCT B MCMNOMb30BaHWKW  yy4ebHoro
Ob6yvatowmics OeMOHCTpupyeT | matepuana. OOyvarolwmiics  OeMOHCTpUpyeT
npaBunbHOE MOHMMaHWe YCNOBUSA 3ajayu, | NpaBunbHOE MOHUMaHWe YCroBuSA  3ajauu,
BMageHWe HaBblkaMuM  ero  aHanusa, | BnageHwe HaBblkamMu ero aHanusa, Bblbopa
BbIbOpa HYXHbIX 3aKOHOB U hOPMYIN AMsi | HYXKHbIX 3aKOHOB M hOpMyn AN ee peLleHus.
ee peLleHus. YmeeTt NPUMEHsATb | YMeeT nNpuMEHATb MatemMaTuyeckuii annapat
mMaTemMaTUyecKui annapat Ong | Ana peanu3auuu nnaHa pelleHus 3agjauv u,
peanusauun nnaHa pewe-Husa 3agadu u, | ecnu ato Heobxoammo. lonyymn npaBuSibHBIN
ecnm 370 HeobxoaMMmo. [Mony4ynn | OTBET M MOXET ero MHTepnpeTUpoBaThb.
NpaBumbHbIA  OTBET U  MOXET  ero
WHTepnpeTMpoBaThb.

3a4yTteHo

O6yyarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HaHWsi OUCLMUMMUHBI, HE MOXeT
copMynupoBaTb OCHOBHbIE MOJIOXEHWS;
MOXO  OPUEHTMPYEeTCST B OCHOBHbIX
MOHSATUAX W ONpeAeneHusix; Noxo 3HaKOM
C OCHOBHOW nuTepaTypoWn; gonyckaet npu
OTBETE Ha 3a4yeTe CYLECTBEHHble OLUMOKM
M HEe MOXET YCTpaHUTb WX Jaxe nof
PYKOBOZACTBOM npenopasarensi.
O6yuvarLwmiics BHUKaET B CMbICI YCroBUs
3a4ayn, MNOHMMaeT nNnaH ee pelleHus,
O[HAKO, He MOXeT B MOSIHOM Mepe C
MOMOLLBIO  MaTemaTU4eckoro  annapara
peanu3oBaTb ee peLleHune.

Obyuvalowmiica He  MMeeT  [OCTaTO4YHOro
YPOBHS  3HaHWS  OUCUWMIUHBI, HE  MOXeT
cchopmynupoBatb OCHOBHbIE NONOXEHUS;
MIOXO OPUEHTMPYETCH B OCHOBHBLIX MOHSATUSIX U
onpegeneHnsx; nrnoxo 3HakoM C OCHOBHOWN
nuTepaTtypol; JonyckaeT npu OTBeTe Ha
3a4yeTe CYLIECTBEHHble OLMWOKA U He MOoXeT
YCTpaHUTb WX Jdaxe MNo4  PYKOBOACTBOM
npenogaeatens. OOyvalolWuiicss BHUKaeT B
CMbICIT YCOBMSI 3adaudu, MNOHUMAaeT NraH ee
peLleHnsi, oaHaKo, He MOXET B MOSIHON Mepe C
NOMOLLIbHO MaTeMaTu4eckoro annapaTta
peanun3oBaTth ee peLleHue.

He 3a4teHo

5.3 TunoBble KOHTPONbHbIE 3aAaHUs U/UINU UHbIe MaTepuanbl, UCNONb3yeMble ANA OLEeHKN pe3yfibTaToB
obyuyeHus
5.3.1 TunoBble KOHTPOSbHbIe BONPOCHI

Ne n/n | dopMynnpoBKN BONPOCOB

Kypc 1

Knaccudumkaumsa TonMBHO-3HEPreTUYeCcKknX pecypCcoB.

EovHunupbl namepenunsa TOP. AkTyanbHOCTb aHeprocbepexeHms.

HopmaTrBHO-NpaBoBble 4OKYMEHTbI MO 3HEProcGepexeHuto.

HopmaTnBHO-TeXHUYECKNE AOKYMEHThI MO 3HEProcbepexeHunHo.

MeToab! oueHKN 3 EKTUBHOCTU MCNOSb30BaHWS SHEPTUN.

Kputepum oueHkn apeKTUBHOCTM UCMOSb30BaHNUS SHEPTUN.

TepmoguHamMuyeckue nokasaTenu OLEHKN SHepreTuieckor 3pekTMBHOCTU 1 OCOBEHHOCTU UX NPUMEHEHNS.

TexHu4yeckne (HaTyparnbHbl€) NoKaszaTenu OLEHKN 3HepreTnyeckorn aheKTUBHOCTH.

O[N] W|IN]|—~

OKOHOMUYECKME NoKasaTeny OLEHKN 3HepreTM4eckon apeKkTMBHOCTY.

YTunusaums TennoTbl yxXoaAawmnx ra3oB npu CHUXeHUn nx temnepartypbl.

—_—
= O

Mcnonb3oBaHue aKKyMyﬂI/IpOBaHHOVI KOTNOM TennoTbl Npn ero octaHoBse.




12 MogaepHu3auus napoBbIX KOTMNOB Ansi paboTbl B BOOONPENHOM peEXMME.

13 Mcnonb3oBaHue ropr4nx oTxogoB nNpon3BoacTBa.

14 YTunusaums aHeprum napa n koHgeHcaTa.

15 MoBhLiWweHne 3(*)¢)GKTVIBHOCTI/I MCNoJ1b30BaHUA TONNMBA B KOTEJIbHbIX YCTaHOBKaXx.

16 lMprMeHeHue KoreHepaumm n TpureHepaumm Ha TOL.

17 MNoBbiLeHne akoHoOMUYHOCTK MTY KoHOEeHcaUMOHHOro T1una.

18 CoBepLUueHCTBOBaHWE TEXHOMOMMIN Aeaspaunn Bogsl Ha TOL.

19 AHanua paboTbl abiMoBbIX TPYO Ha TOL..

20 OO6wme cBegeHnst 0 Nnepegaye TENOBOW HEPTUN.

21 CxeMbl NpncoeanHeHns notTpedbuTenemn K TeNIOBbIM CETAM.

22 lMoTepw SHEprMm n pecypcoB B TEMOBLIX CETAX.

23 Mepbl N0 cokpaLlLeHWo NoTePb HEPTUU U PECYPCOB B TEMSOBbIX CETSAX.

24 OHeprocbepexeHne B CUCTEMAX OTOMNIIEHUS, rOPAYEro TeNOCHaA0XEeHNS.

25 OdhekTnBHAgA Tennounsonsaumst TpybonpoBoaoB.

26 Marnoe rugpaBnuuyeckoe conpoTneneHve Tpybonposoaa.

27 CHWXeHWe TENNOBOMW Harpy3kn Ha CUCTEMbI OTOMMEHUS, BEHTUNSLUN U KOHAWLNOHUPOBAHMUSI.

28 OcyLecTBneHNe 9KOHOMUYHbBIX PEXUMOB paboTbl CUCTEM.

29 Knaccudukauns Tennoson U3onaumm 3gaHuin  COOpY>KeHWUN.

30 CeolicTBa Tennon3onaumoHHbIX MaTepmuanos.

31 TennonsonsaumMoHHbIEe maTtepunanbl 1 nagenma N3 opraHN4eCcKoro CbipbA.

32 TennonsonaumMoHHbIE mMmaTtepunanbl 1 n3genmda N3 HeopraHM4eCcKoro Cbipb4.

33 OcHoBHbIe BUAbI NPUMEHSAEMOWN TENTON3ONALNN.

34 Buabl Tennonotepb 34aHWI U COOPYXKEHUN.

35 O6Lwme NpMHUMNBLI CHWXKEHNST 3Hepro3aTpaT 3gaHni U COOPYXKEHUMN.

36 | ApXMTEKTYpPHbIE U MHXEHEPHbIE PELLEeHUsI CHKEHWS! SHepro3aTpar npu TennocHaGKeHUn 34aHUNM.

Mcnonb3oBaHne AONOMHUTENbHBIX UICTOYHUKOB SHEpPIrnn Oana CUCTeM oTonsieHna, BEHTUNALNN U
KOHAULIMOHNPOBAHUA.

37

38 MpuMeHeHne MHPaKpacHbIX U3NyvaTenern u CoNHeYHbIX paguaLnoHHbIX 6aTapen.

39 OHeprocbepexeHne npu anekTpocHabkeHnn. YCTpOMCTBO KOMMEHCALUN PEAKTUBHOW MOLLIHOCTM.

40 OHeprocbepexeHue npu anekTpocHabxeHnu. NoTepn aHeprum B anekTpoaBuraTensx.

41 OHeprocbepexeHne B CUCTEMAX ANEKTPUYECKOrO OCBELLEHNS.

42 CTaHgapTbl CTPOMTENBCTBA 3HEPro3dPEKTUBHBIX 30AaHUN.

43 CTpounTenbCcTBO aHEProadPEKTMBHBLIX 34aHUN. 3enéHoe CTPOUTENbLCTBO.

44 O6wme NnprHUMNbI 3HeprcoepexxeHns B 30aHNsIX U COOPYXKEHMUSAX.

45 CTpounTenbCcTBO aHEProadPEKTUBHBIX 34aHUN. QHEPrO3KOHOMMUYHbIE 30aHWS.

46 CTpounTenbCcTBO aHEProaddEKTUBHBLIX 34aHUN. QHEProaKkTUBHbIE 34aHUS.

47 CTpounTenbCcTBO 3HEProadPEKTUBHBLIX 34aHUA. YMHbIA LOM.

48 Tunosble aHeprocbeperatoLme MeponpusTUS N OLieHKa 3Heprocbeperatowmx adekToB.

49 OHeproTexHoNorn4yeckoe UcrnonbL3oBaHne Tonnmea.

50 OHeprocbepexeHne Npu CHXKEHUN TeMnepaTypbl yXOoOsLMX ra3os.

51 OHeprocbepexeHne Npu CUraHnM OpraHNYecknx 0TX040B.

52 SHGDFGTVI‘-IQCKOG Mcnonb30oBaHNe KOPbEeBbIX N APeBECHbIX OTX0O0B.

5.3.2 TunoBble TecToBble 3afaHnsA

He npepycmoTpeHo.
5.3.3 TunoBble NpakKTUKO-OPUEHTUPOBaAHHbIE 3aAaHuUA (3agayvm, Kemcbl)

3apaHune Ne1.

OnpepenuTb nokasatenb KoMmnakTHOCTU 3gaHus K (M2/m3) npu obwier nnowaguM BHYTPEHHEW MOBEPXHOCTU
HapYXHbIX OrpaXkaarLUmMxX KOHCTPyKUuun 3gaHus A = 1000 (M2) K 3akOYeHHOMY B HUX OoTannMBaeMoMy obbemy V =
6000 (m3).

3apaHne Ne2.

PaccuntaTe HOpMUpyeEMOEe 3Ha4YeHWe NpUBEOEHHOro COMpoTUBMEHMS Tennonepegade cteH (RHopwm; m2*C/BT)
npy 6a3oBoM 3HayeHun Tpebyemoro conpoTueneHus Tennonepegade (Rtp; mM2*C/BT) 1 koadpduumneHTe, yYnUTbIBAOLWNIA
0COBEHHOCTN pervMoHa CTPOUTENBbCTBA NPMHUMAaEMBIN Anst cteH mp = 0,63.




5.4 MeTogn4yeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn
3a0/KeHHOCTH

[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 + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe
Bpems Ha noaroToBKky oTBeTa Ha 3adyeTte 30 MUHYT, Ha 3K3amMeHe 45 MUHYT.

B TeueHne cemecTpa BbINOSHSAETCA KOHTpOnbHas paboTa.

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

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Kykos, H. M., | OHeprocbepexeHne B| TamboB: TambGoBCKui http://www.iprbooksh
MawnnHukosa, H. &. TennosHepreTuke, rocyapCTBEHHbIN 2017 op.ru/85986.html
TennoTtexHuke n TeXHU4YecKkumn
TENnNOTEXHOMOMMAX yHusepcuteT, 96C ACB
KysHeuoBa, W. B.,|3HeprocbepexeHune B KazaHb: KazaHckuin http://www.iprbooksh
MinemytanHos, U. W., | TennosHepreTuke 7 HaLuMOHanbHbIN op.ru/79603.html
CabupsasiHos, A. H. TENNOTEXHOMOMMSX nccnegoBaTenbCKum 2017
TEXHOMOM4YeCK1n
yHMBEpcuTeT
6.1.2 lononHuTenbHas yyebHasa nutepatypa
Mocawkos, M. B.,|3HeprocbepexeHune B Camapa: Camapckui http://www.iprbooksh
HemueHko, B. W., | cuctemax TennocHabxeHusa rocyaapCTBEHHbIN op.ru/29799.html
Tutos, I'. . apPXUTEKTYPHO- 2014
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
Knumosa, I". H. OHeprocbepexeHune Ha Tomck: TomMckui http://www.iprbooksh
NPOMBbILLITEHHBbIX NoNUTEXHNYECKUN 2014 op.ru/34743.html
npeanpuaTUaX yHMBEpCUTET
MutpodharHoB, C. B.,|3HeprocbepexeHune B OpeHbBypr: http://www.iprbooksh
KunbmeTtbeBa, O. U. 3NEeKTPO3HepreTnke OpeHbyprckuit 2015 op.ru/54178.html
rocyaapCTBEHHBIN
yHuBepcuteT, 36C ACB
Mununenko, H. B.,|3HeprocbepexeHne n http://www.iprbooksh
CuBakos, U. A. noBbilLeHne op.ru/65398.html
aHepreTUyecKkom CaHkt-lNeTepbypr: 2013
3O PEKTMBHOCTM YHusepcutet UTMO
WHXEHEPHbIX  CUCTEM n
ceTen
MutpodaHoB, C. B., |3HeprocbepexeHne B OpeHbBypr: http://www.iprbooksh
Kunbmetbesa, O. . | aHepreTuke OpeHByprekuin 2015 op.ru/61431.html
rocyapCTBEHHbIN
yHusepcuteT, 35C ACB
Mewepsikoe, B. H.,|3HeprocbepexeHune B Jlnneuk: Jluneuknin http://www.iprbooksh
AsbikoBa, J1. H. 3MNEeKTPO3HEpreTnke " rocyaapCTBEHHbIN 2017 op.ru/74425.html
anekTponpueoae TEXHNYECKUI
yHusepcuteT, 35C ACB
JbikuH, A. B. OHeprocbepexeHune n HoBocubupck: http://www.iprbooksh
noBbILLIEHNE HoBocubupckuin op.ru/45212.html
3HEpreTUyecKom rocyaapCTBEHHbIN 2013
3P PEKTUBHOCTH B TeXHUYecKUi
SMEKTPUYECKUX CETAX yHMBEpPCUTET

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALIMOHHO-CMPABOYHbIX CUCTEM




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

2. OnekTpoHHasa 6ubnunoteka BLUTSO CMB MNYMNTL [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. bBasa paHHbIX 6Gonblon TexHudeckon 6Gubnuotekn "CanT TennoTexHuka" [OneKTpOoHHbIM pecypc].
URL:http://teplokot.ru/

6.3 MNepeyveHb NMULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHMYECKOWN 6a3bl, HEOOGXO0AUMOMN ANA OCYLLeCTBNEeHUA obpa3oBaTenibHOro
npouecca no gUcUUnIIMHe

AyauTopus OcHalueHne

MynbTumeguiiHoe 060 oBaHue, cneyuanuanpoBaHHasa mebernb, JocKa
JlekunoHHas Y A pyA 4 P A

ayauTopust

MynbTMeauiiHoe o6opyaoBaHue, cneuuanMaMpoBaHHas mebernb, focka
YuebHas ayautopus




