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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;

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-1.2: Cnoco6eH k pa3paboTke MeponpUATMIA NO COBEePLUEHCTBOBAaHUIO TEXHOSOrMU NPOM3BOACTBA TEMNSIOBOMN
M 3NeKTPUYECKOWN IHeprum

3HaTb: HopmaTuBHble npaBoBble, TEXHWYECKME, 3KOHOMUYECKME W 3SKOMOMMYECKME OCHOBbI 3HeprocbepexeHus;
OCHOBHble GanaHCOBble COOTHOLUEHUSI OIS aHanmusa 3HeprornoTpebrieHus;; OCHOBHble KpUTEPUM 3SHeprocGepexeHus;
TUNOBLIE BHEprocGeperaroLe MeponpUsATUS NPU NPOV3BOACTBE ANEKTPUYECKOW U TEMNOBON SHEPIUN.

Ymetb: npOM3BO,D,VITb ANEeKTpo- W1 TennoTexHn4eckme pacyetbl C OLIEHKOW noTeHumana SHeproc6epe>KeHM$| npu
npon3BoacTee SJ'IeKTpVIHeCKOVI N TennoBoun SHEepruun; nnaHnpoBaTb MeponpuAaATua no 3Hepr0069pe>+(eH|/no.

Bnapetb: MeToaMkamyM nNpoOBEeAEHUS  AMEKTPO- U TEMMOTEXHWYECKMX pacyeToB C  OLUEHKOW noTeHumana
aHeprocbepexeHus.

MK-2.2: Cnoco6eH ocyLecTBNATbL NIIaHMPOBaHUe U ONTUMaribHO pacnpeaensTb TONJIMBHO-3HepreTu4yeckue
pecypchl, B COOTBETCTBUM C NOTPEOHOCTAMU U peXXMMamMmn paboTbl 060pyaAoBaHMA NPU NPOM3BOACTBE
TENSIOBOW U 3NEKTPUYECKON IHeprum

3HaTtb: TexHu4yeckue XxapakTepuctuksm u paboyne napameTpbl obopyooBaHUS MNpU MPOU3BOLCTBE 3MEKTPUYECKON U
TENMOBOW SHEpruu; OCHOBHbIE KpUTEpuUM SHeprocbepexeHus; TWUMoBble 3Heprocbeperawlime MeponpusaTUst MNpu
NPOU3BOACTBE ANEKTPUYECKON U TEMSIOBOW 3HEPIUN.

YmeTb: [pousBoauTe pacyeTbl MNOTPEGHOCTM B TOMSIMBHO-3HEPIETUYECKUX pecypcax C OLEHKOW noTeHuuana
aHeprocbepexxeHnss Npy NpPou3BOACTBE 3MEKTPUYECKOW M TEMNOBOW 3HEprnu; MNiaHWpoBaTb MeponpuUaTUS MO 3KOHOMMUU
TonnuBa.

Bnapgetb: MeTogukamu npoBefdeHUs pacyeToB MNOTPEGHOCTM B TOMMMBHO-SHEPTETUYECKMX pPecypcax C  OLLEHKOW
noTeHumana saHeprocoepexeHus.

MK-5.2: Cnoco6eH Kk NnpoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHUKO-9KOHOMMUYECKOro U CTOMMOCTHOIO aHanusa
NPOEKTHbIX peLleHni 060pyAOBaHUA U TEXHONOrMYECKUX NpoLLecCoB NPOU3BOACTBA TEMNIOBOWN U
ANEKTPUYECKON IHeprum

3HaTb: OcHoBHble GanaHcoBble COOTHOLUEHWS ONA  aHanvM3a  9HepronoTpebreHusl; OCHOBHble  KpUTepuwn
3HeprocbepexeHnst; TUMOBblE 3Heprocbeperaroe MepornpusaTUS NpU NPOM3BOACTBE 3SNEKTPUYECKOM U  TEMNNoBOiA
3Hepruu.

YMmeTb: [pUMeEHSITb cnpaBoyHble MaTepuarnbl, aHanMavMpoBaTb Hay4YHO-TEXHWYECKYHD WHGOPMauuto; niaHMpoBaTb
MepOrNpUSTUS NO 3HeprocbepexeHmnio; NPoBOANTb TEXHMKO-3KOHOMUYECKME pacyeTbl OLEHKM MEepOnpUSTUA MO SKOHOMUM
TOMMMBHO-3HEPreTUYECKMX PECYPCOB MPU NPOU3BOACTBE 3MEKTPUYECKON U TEMNSIOBON SHEPTUN.

Bnagetb: MeToaMKaMu TEXHUKO-3KOHOMUYECKUX OBOCHOBAHWIM MEPOMpPUATUIA MO SKOHOMMUM TOMMMBHO-OHEPreTUYECKMX
pecypcoB Mpu NPOM3BOACTBE AMEKTPUYECKON 1 TEMINOBOW 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.

0,5

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

0,5

0,5

SJ'IeKTpI/I‘-IeCKOﬁ SHeprnn.

Tema 14. DOHeprocbeperatowme TexXHonormm  Ans

NPOMBbILLNIEHHOCTW.

OHeprocbeperatowime TEXHOMNOrMM Mpu  NPOU3BOACTBE
3NEKTPUYECKON 3Hepruu. OHeprocbeperatoLme
TexXHonormm npun npoun3soncTee TennoBomn SHepruu.

OHeprocbepexeHune

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

CYLIMMbHBIX yCTaHOBKaX,
M B  PeKTUDUKALMNOHHbBIX 3 6 30

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 BANINIbHO-PEUTUHIOBASl CUCTEMA OLLEHUBAHUA

Wcnonb3oBaHue GansbHO-PEATUHIOBOW CUCTEMbI HE MPeayCMOTPEHO.

6. ONMMTMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 NokasaTenu oueHUBaHUSA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06yqu|/|ﬂ

M3naraeT MeTOAMKM TMPOBEAEHUS JMeKTPO- M TEenrnoTexXHWYEeCKUX pacyeToB C
OLIEHKOW MoTeHLUMana aHeprocoepexeHus.

[eMoHCTpUpyeT ymeHWe NpousBOOUTL SMeKTPOo- M TEMnoTEXHUYeckMe pacyeTbl C
OLIEHKOW MoTeHuuana aHeprocbepexeHnst npu MPOU3BOACTBE INEKTPUYECKOW U

MK-1.2 TENMoBOW SHEPIUK; NITAHMPOBATb MEPOMNPUATUS MO SHEProcOepexXeHNIo
Mcnonb3yeT  HaBblkKM  OUEHKM  DanaHCoBbiX  COOTHOLUEHWM  Ans  aHanusa
3HepronoTpebnexus; OCHOBHbIX  KpUTEpPUEB  3HeprocbepexeHus; TUNOBbIX
3HeprocbeperaLmnx MeponpuaTUA Npyu NPOU3BOACTBE SMEKTPUYECKOM M TEMIOBOWM
3HEeprum
Wanaraet MeTOAMKM  NpoBedeHus  pac4eToB  notpebHoCTM B TOMMUBHO-
3HEepreTUYECKUX pecypcax C OLEHKOWM NoTeHumana aHeprocbepexeHus.
[eMoHCTpUpyeT ymeHMe nNpov3BOAMTE pacyeTbl MNOTPEOGHOCTM B TOMMMBHO-
MK-2.2 3HEpPreTMYeCcKnx pecypcax C OLUEHKOM noTeHumuana aHeprocbepexeHnss npwu

NPOV3BOACTBE 3NEKTPUYECKON W TEMINOBOW SHEPIUM; NNaHUpoBaTb MEPONPUSTUS MO
3KOHOMWM TOMsMBa.
Wcnonb3yeT TexHWYecKkMe XapakTepucTuku u paboune napameTpbl 060OpyLoBaHWS




npmn npounseBoacTee SﬂeKTpVI‘-IeCKOﬁ U Tennoesown HEpPIrum,

OCHOBHblE Kputepumn

MK-5.2

TennoBoun SHEeprun.

ANEKTPUYECKON N TEMNOBOW 3HEPTUN.
UcnonbayeT OCHOBHblE
3HepronoTpebneHus; OCHOBHbIE

QHEPIrnn

3HeprocbepexeHuns; TUNOBbIE 3HeprocbeperatoLne MeponpusaTUs npwm
NPON3BOACTBE ANIEKTPUYECKON N TEMNOBOWN SHEPTUN.
M3anaraet MeTOAMKM  TEXHUKO-IKOHOMWMYECKMX OOOCHOBaHWA  MepOonpuaTMA Mo

9KOHOMUM TOMJITMBHO-3HEPIreTUYECKNX pecypcoB npu npoun3BoACTBE SJ'IeKTpW-IeCKOVI n

[leMOHCTpUpyeT yMeHWe MpPUMEHSITb CrpaBoOYHble MaTepuanbl, aHanMavMpoBaTb
Hay4HO-TEXHUYECKYHO MHcpopmaLmio; nraHnpoBaThb MeponpusaTUS no
3HeprocbepexeHuo;  NPOBOAUTb  TEXHUKO-3KOHOMWYECKME  pacyeTbl  OLeHKU

MEpPONPUSTUIA MO SKOHOMUWU TOMMUBHO-3HEPreTUYECKMX PECYPCOB MpU NPOU3BOACTBE

6anaHcoBble
Kputepum
3HeprocbeperatLmne MeponpuaTUsS Npu NPOV3BOACTBE 3MEKTPUYECKOW M TEMNOBOWN

COOTHOLLUEHUS ans
3HeprocbepexeHus;

aHanmsa
TUNoBble

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHuBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHEE, cucTemaTuyeckoe n
rnybokoe 3HaHWe y4debHOro maTepuana,
ymeeT CBODOOOHO BbLINOMHATE 3adaHug,
NpeaycMOTPEHHbIE  MPOrPaMMON;  YCBOMUI
OCHOBHYIO U 3HaKOM C [JOMOSIHUTENbHOWN
pekoMeHOOBaHHOW NMTepaTypon; MOXeT
06BbACHUTL B3aMMOCBSI3b OCHOBHbIX
MOHATMI AUCUUMIUHBI B UX 3HAYEHUWN Ansi
nocnegytowen npodeccnoHanbHom
OeATenbHOCTW;  MpOsABNSAET  TBOpYeckue
CMOCOOHOCTU B MOHUMAHWK, U3MNOXEHUU U
ncnonb3oBaHuM yyebHoro matepuana.

OOyvarowmiics  geMoHcTpupyeT
NMOHMMaHWe  YCroBus  3agjayun, BrageHve
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ANsi €ee peLUeHusl, 3HaHue
pasmepHocTelr (U3NYECKUX BEMUYMH. YMeeT
NPMMEHsATb  MaTemMaTMdeckuin annapaTt Ans
peanu3auuu nnaHa pelleHus 3ajadv U, ecru
3TO Heobxogumo, MOXeT MpeacTaBUTb  €ro
rpacoudeckn. [Monyumn npaBwrbHbIA OTBET WU
MOXeT ero WHTEpPNpeTUpoBaTh. OaHbl
ncyepnbiBaoLmMe BbIBOAbI W MOMHbIE OTBETHI
Ha nocTaBreHHbIE BONPOCHI.

npaeunbHoe

4 (xopoLuo)

OO6yuvaroLwmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWMN B Mpegenax OCHOBHOMO
yyebHoro matepuana, 6e3 CyLleCTBEHHbIX
OLIMBOK BbINOMHAET MNPeayCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWIT OCHOBHYH

nnTeparypy, PEKOMEHI0BaHHYO B
nporpamme; cnocobeH 00BACHUTL
B3aMMOCB$I3b OCHOBHBbIX NOHSATUI
ONCUUNIUHBI npu OOMONHUTENBHbIX

Bonpocax npenogaeatens. [onyckaeT He
CYLLLEECTBEHHbIE MOrPeLIHOCTU B OTBEeTe Ha

O6yyvarommnca OeMOoHCTpUpyeT [OOCTaTovyHoe
NoHMMaHWe  YCnoBMs  3ajadn,  BriageHue
HaBblkaMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMs €€ peLlUeHusi, 3HaHue
pasmepHoCcTen dom3nyecknx BESTUYNH.
[onyckaeT He3HauyuTenbHblE MOrPeLUHOCTU MNpu
NPUMEHeHNM MaTemaTM4YecKkoro annaparta ans
peanusaumm nnaHa peLueHus 3apauu.
Monyuyun npaBWnbHbLIN OTBET U MOXET €ero
WHTepnpeTnpoBaTtb. [aHbl MOMHblE OTBETbl Ha
NOCTaBIIEHHbIE BOMPOCbI, HO WMEKT MECTO

3 (yRoBNeTBOPUTENBLHO)

aK3ameHe n npuv BbIMOSTHEHWM

. HEeCYLLECTBEHHbIE HapyLlieHWsi B OdopMIIeHUN
9K3aMeHaLUMOHHbBIX  3adaHui,  yCcTpaHseT

paboTbl UNK AaHbl HEYETKNE BbIBOAbI.

nx 6e3 nomoLUmM npenoaasaTensi.
O6yuvatowwmiica nokasbliBaeT 3HaHWS
OCHOBHOTO  y4yebHoro  matepuana B | OOyvalowminca OeMOHCTpUpyeT [[OoCTaTouyHoe
MUHUMaNbHOM OObemMe, HeobGXOoAMMOM | MOHMMaHWME  yCrnoBWMS  3agayn,  BnajeHuve
ANa fanbHenwen y4qebbl; CNpaBnsieTcsl C | HaBblkaMu €ro  aHanusa, Bblbopa  HyXHbIX

BbINOSIHEHWEM 3aJaHun,
npeaycMOTPEeHHbIX nporpamMmMon,
ponyckasi npy aToMm 6ornbLIOe KONMMYeCcTBO
He MNPUHUUNManNbHbIX OLKNOOK; 3HAKOM C
OCHOBHOW nutepaTypowm,
pekomMeHA0BaHHON nporpammMon.
JonyckaeT cyllecTBeHHble MOrpeLuHOCTH
B OTBETE Ha 3K3aMeHe W NpW BbINONHEHUN
3K3aMeHaUMOHHbIX 3agaHui, Ho obragaet
HeobXoOUMbIMM  3HaHWAMM  Ana  ux
yCTpaHeHus noa pyKOBOLCTBOM
npenogasarens.

3aKOHOB U hOpMys AMS ee peLlUeHusi, 3HaHue
pasmMepHocTen dm3nyeckunx BEITNYVH.
JonyckaeT He3HauMTemnbHbIE MOTPELUHOCTU MpU
NPMMEHEHMM MaTemaTU4eckoro annapaTta Ans
peanusaumu nnaHa peLleHus 3agaun
Monyuun npaBumbHbLIA OTBET, HO MUCMbITbIBAET
3aTpyaHEHWS C ero nHTepnpeTaumen.

B pabote ecTb oOTAenbHble CYLECTBEHHbIE
OLUMOKN, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,
nmbo  kayecTBO  MpefacTaeneHuss  paboThbl
HU3KOE.

2
(HeyooBneTBOPUTENBHO)

O6yyvawminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHWs  OCHOBHOro  y4yebHoro
maTepuana, [JonyckaeT npuHUMNManbHble
oLmobkm B BbIMOMHEHWM
npeaycMOTPEHHbIX MPOrpaMmon 3agaHumn,

OtcyTcTBUE OfiHOTO unm HECKOIbKUX
obs3aTenbHbIX 3MEeMEHTOB  3ajaHus, nunbo
MHOroymcrneHHble rpybble owmnbkn B paboTe,
nnéo rpyobie HapyLLeHus npasun
ogopmnieHuss. HecnocoBHOCTb OTBETUTL Ha




He 3HaKOM c copepxaHnem
pPEeKOMeH0BaHHOM nuTepaTtypow, He
MOXeT WCMNpPaBUTb [JOMYLLEHHbIE OLLUMGKM.
OO6yuvatomiica He MOXeT
npoaHanuaupoBaTb  YCroBME  3ajauu,
HamMeTUTb NnaH ee pelleHus, BblOpaTb
dusnyeckue 3aKOHBbI 7 nnoxo

OPVEHTUPYETCA B (PUSMYECKUX BEMUYUHAX,
He BrnageeT MaTeMaTU4YecKUM anmnapaToM.
MonbiTka chNUCbIBaHWS,  WUCMOJSb30BaHMUS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB
WM NONb30BaHUA MOACKA3KOW  Apyroro
YyernoBeka (BHE 3aBMCUMOCTM ot
YCMELLHOCTU TaKoW NOmMbITKN).

BOMPOCHLI MO NUCbMEHHOW paboTe 6e3 nomoLym
npenogasatend. OOy4yaloWwmnca He MoOXeT
npoaHananpoBaTb ycrnosue 3agauum,
HaMeTUTb NnaH ee peleHuss, BbiGpaTb
hm3nYeCKME 3aKOHbI U MII0OXO OPUEHTUPYETCS B
HU3NYECKNX BENUYMHaX, He Brnageet
MaTemaTU4eckum annapaTom.

3ayTteHo

O6yuvatowmiica nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX NONOXEHNN, cBOBOOHO
OPUEHTUPYETCS B OCHOBHbIX MOHSATUSAX,
TEPMUMHAX W OnNpederieHnsax;  ycBoun
OCHOBHYKO U 3HAaKOM C [JOMOSIHUTENBHOWN
nutepaTypon; MOXeT 00BbACHUTL
B3aMMOCBSI3b OCHOBHbIX MOJIOXEHUN U UX
3Ha4yeHne ans nocriegytoien
npodeccmnoHarnbHom OedaATenbHOCTY;
NnposiBNAeT TBOPYECKME CMOCOBHOCTU B
ncnonb3oBaHMM  yvyebHoro  maTepuana.
O6yvatowmics AeMoHCTpupyeT
npaBUNbHOE MOHMMaHWE YCINOBMS 3agaquu,
BNageHne  HaBblkaMM  €ero  aHanuaa,
BbIbOpa HYXHbIX 3aKOHOB U hopMyn Ansi
ee peLueHus. Ymeet NPUMEHATb
mMaTeMaTu4eckui annapat ans
peanusauun nnaHa pelwe-Husa 3agadn u,
ecnu 370 HeobxoaMmo. Monyunn
NpaBUNbHLIN  OTBET U MOXET  ero
WMHTEPNPETMPOBATD.

OO6yyarolminca nokasbiBaeT BCECTOPOHHEE U
rnybokoe  3HaHWe  OCHOBHbIX  MONOXEHWHN,
cBoO6OAHO  OpMEHTUpYeTCA B OCHOBHbIX
NMOHATUAX, TEPMMHAX U OMpedeneHusx; ycBoun
OCHOBHYKO W 3HakoM C [ONOMHUTENbHON
nuTepaTypon; MOXeT OBBbACHWUTb B3aUMOCBA3b
OCHOBHbIX MOMIOXEHWA W WX 3HaYeHWe Ans
nocregyroien npodeccnoHarnbHom
AeaTenbHOCTY; nposiBnseT TBOpYeckne
CMocobHOCTM B MCNOMb3oBaHMU  yd4ebHoro
MaTtepuana. O6yvalowuncs OeMOHCTpUpPyeT
npaBuMbHOE MOHUMaHWE YCMoBMSA  3ajauu,
BMajeHne HaBblkamMu ero aHanu3a, Bblbopa
HY>KHbIX 3aKOHOB M (QOpMyn AN ee peLueHus.
YMeeT npuMeHaTb MatemaTudeckun annapart
ANS peanu3auuMy MnaHa pelleHns 3ajayunm wu,
ecnm 310 Heobxoammo. Monyynn npaswbHbLIN
OTBET Y MOXET €ro MHTEPNPETUPOBATb.

He 3a4teHo

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHUS AUCLUMMNIUHBLI;, HE MOXET
copMynupoBaTb OCHOBHbIE MOMOXEHWUS;
Nnoxo  OpUEHTUPYEeTCA B OCHOBHbIX
MOHATUAX U ONpedeneHnsX; MoxXo 3HaKoM
C OCHOBHOW NuTepaTypoun; AonyckaeT npu
OoTBETE Ha 3ayeTe CyLecTBeHHble OLIMBKK
M He MOXeT YCTpaHuTb WX [Jaxe noa
PYKOBOLCTBOM npenogasarens.
O6yyvalolminca BHUKaET B CMbICI YCNOBUS
3agayv, MOHUMaEeT nMnaH ee peLleHus,
O[HAKO, He MOXeT B MOSIHOM Mepe C
MOMOLLBIO  MaTemaTu4eckoro annapata
peanu3oBaTb ee peLleHune.

O6yuvalowmiicas He  MMeeT  [OCTaTO4YHOro
YPOBHS  3HaHWS  OUCUWMIUHBI, HEe  MOXeT
cdopmynupoBaTb OCHOBHbIE NONOXEHUS;
NSI0OX0O OPUEHTUPYETCH B OCHOBHbIX MOHATUSX U
onpefeneHnsix; MnnoxXo 3HAaKOM C OCHOBHOM
nuTepaTtypow; OonyckaeT npu OTBETE Ha
3a4eTe CYLLEeCTBEHHbIE OLWNOKM M He MOXEeT
YCTpaHUTb UX Jaxe No4  PyKOBOOCTBOM
npenogaeatens. OOyvaloWwmiics BHUKaeT B
CMbICM YCrOBMS 3afadqv, MOHUMAET NraH ee
peLLeHuns, ogHaKo, He MOXET B MOJSIHON Mepe C
NoMoOLLbHo MaTeMaTnyeckoro annapaTta
peann3oBaTtb ee peLleHue.

6.3 TunoBble KOHTPONbHbIE 3aaHusl U/MNN UHbIe MaTepuarnbl, UCNOJSb3yeMble ANA OLEHKU pe3yfibTaToB
oby4eHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n |

dopMynupoBKN BONPOCOB

Kypc 1

Knaccudumkaums TonIMBHO-3HEPreTUYeCKnX pecypCcoB.

EouHunubl namepenunsa TOP. AkTyanbHOCTb aHeprocbepexeHus.

HopmaTrBHO-NpaBoBble 4OKYMEHTbI MO 9HEProcGepexeHuto.

HopmaTuBHO-TeXHUYECKNE JOKYMEHTbI MO 3HEProcbepexeHunHo.

MeToab! oueHKN adhPEKTUBHOCTU MCNOSb30BaHWS SHEPIUN.

Kputepum oueHkn apeKTUBHOCTM UCMOSb30BaHNUS SHEPTUN.

TepMOﬂI/IHaMI/I'-IeCKVIe nokasaTtesin OLEeHKU 3HepFeTI/I'~IeCKOl7I SCbeeKTVIBHOCTI/I 1 0COBEHHOCTU NX NPUMEHEHUA.

O|N|[O|O|A~|W[IN|-

TexHnyeckune (HaTyparnbHble) NoKasaTenu OLEeHKN 3HepreTuyeckon apekTMBHOCTH.




9 OKOHOMMYECKME NOKA3aTENM OLLEHKN 3HEPreTUYeCcKon apPEKTUBHOCTM.

10 YTunusaums TennoTbl yxXoaAawmnx ra3oB npu CHUXeHUn nx temnepartypbl.

11 Mcnonb3oBaHue aKKyMyﬂI/IpOBaHHOVI KOTINOM TennoTbl Npn ero octaHoBe.

12 MO,EI,epHI/I3aLLI/IF| NMapoBbIX KOTSIOB ANA pa60TbI B BO,CI,OFpeIZHOM pexunme.

13 Mcnonb3oBaHue roproumnx 0TXo040B NpoM3BOACTBa.

14 YTunusaums aHeprum napa n koHgeHcaTa.

15 MoBblweHne Sd)d)eKTVIBHOCTM ncnonb3oBaHUA TonnnBa B KOTEJIbHbIX YCTaHOBKaXx.

16 MprMeHeHue koreHepaumm n TpureHepaumm Ha TOL.

17 MNoBblleHne akoHoMUYHOCTM MTY KOHAEHcaUWOoHHOro Tuna.

18 CoBepLUeHCTBOBaHWE TEXHOMOMMIN Aeaspaunn Bogbl Ha TOL.

19 AHanua paboTbl gbiMoBbIX TPYO Ha TOL..

20 OOwme cBegeHnst 0 Nnepegaye TENIOBOW 3HEPTUN.

21 CxeMbl NpucoeanHeHns noTpedbuTenemn K TeNOBbIM CETAM.

22 MoTepwn aHeprnn n pecypcoB B TEMMOBbLIX CETHX.

23 Mepbl No cokpaLleHuo NOTEPb 3HEPTMU U PECYPCOB B TEMMOBLIX CETAX.

24 OHeprocbepexeHne B CUCTEMAX OTOMIIEHUS, rOpPSAYero TenocHabXeHus.

25 OdhdpekTnBHan Tennonsonsaumsa TpyoonpoBoOaOB.

26 Marnoe rugpaenuyeckoe conpoTneneHve Tpybonposoaa.

27 CHwxeHne TennoBomn Harpy3km Ha CUCTEeMbl OTONNEHUA, BEHTUINALUNN N KOHONUMOHNPOBAHUA.

28 OcyLecTBneHNE 9KOHOMUYHbBIX PEXUMOB paboTbl CUCTEM.

29 Knaccudukauns Tennoson U3onaumm 3gaHuin 1 COOpy>KeHNUN.

30 CaoiicTBa TeNNon3onsLUUOHHbLIX MaTepuarnos.

31 TennonsonsaunoHHbIe MaTtepuanbl n n3genma N3 opraHM4eCcKoro CbipbA.

32 TennonsonsaunoHHbIe MaTtepuanbl n nsgenua N3 HeopraHM4YeCcKoro CbipbA.

33 OcHOBHbIE BUAbI NTPUMEHAEMON TENNTONIONALNN.

34 Buabl Tennonotepb 34aHWI U COOPYXXEHUN,

35 OOLme NpMHUMNBbI CHWXKEHNST SHEepPro3aTpaT 3gaHni 1 COOPYXKEHWUIA.

36 APXUTEKTYPHBIE U UHXEHEPHbIE PELLEHNSI CHXKEHMS SHEpro3aTpaT Npu TeNNOCHaAGXEHUN 30aHNIA.

37 Mcnonb3oBaHne AONONHUTESTbHBIX MCTOYHUKOB SQHEPrnn Aana cUcTem otTonneHna, BEHTUNALNN U
KOHOWUMOHNPOBAHUA.

38 MprMeHeHne nHpakpacHbIX U3nyyatenen u CoNMHEYHbIX paauaLmoHHbIX 6aTapen.

39 OHeprocbepexeHune npu anekTpocHabXeHnn. YCTPONCTBO KOMMNEHCALUMM PEAKTUBHOM MOLLHOCTH.

40 OHeprocbepexxeHne npu anekTpocHabxeHuun. oTepu aHeprum B aneKkTpoaBuraTensx.

41 OHeprocbepexeHne B CUCTEMAX 3NEKTPUHECKOIO OCBELLEHUS.

42 CtaHgapTbl CTPOMTENBLCTBA 3HEPro3PEKTUBHBIX 30AHUN.

43 CTpounTenbCcTBO 9HEProadEKTMBHBLIX 34aHUN. 3enéHoe CTPOUTENBLCTBO.

44 OOwme NprHUMNbI 3HeprcoepexxeHns B 30aHNsIX 1 COOPYXKEHMUSX.

45 CTpounTenbCcTBO 3HEProadPEKTUBHBLIX 34aHNN. QHEPrO3KOHOMMUYHbIE 30aHWS.

46 CTpoutenscTBO 3HEProadPEKTUBHBIX 34aHNA. QHEPrOaKTUBHbLIE 3AaHUS.

47 CTpoutenscTBo 3HEProahPEKTUBHBIX 34aHUA. YMHBIN JOM.

48 TunoBble aHeprocbeperarLLme MeponpUsiTUst U OLIEHKa aHeprocbeperaroLLmx 3 eKkToB.

49 OHeproTexHonorMyeckoe NCnonb3oBaHne Tonnuea.

50 OHeprocbepexxeHne Npu CHWXKEHUN TeMnepaTypbl yXoOsLWMX rasos.

51 OHeprocbepexeHne Npu CXUraHnM opraHNYecknx oTXo40B.

52 SHGDFGTVI‘-IGCKOG Mncnonb3oBaHNE KOPbEeBbIX N ApPpeBECHbIX OTX0O0B.

6.3.2 TunoBble TecTOBbIE 3aAaHus

He npegycmoTpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afAaHuA (3aAayun, Keuchbl)

3apaHune Ne1.

OnpepenuTb nokasatenb KOMNakTHOCTW 3paHus K (M2/m3) npu obwien nnowaam BHYTPEHHEW MOBEPXHOCTU
Hapy>XHbIX OrpaxgatLlmMx KOHCTPyKumMi 3gaHns A = 1000 (M2) k 3aknO4YeHHOMY B HUX oTannMBaemMomy obbemy V =
6000 (Mm3).

3apaHne Ne2.

PaccuntaTe HOpMUpyemoe 3HayeHue MNPUBELEHHOro COMPOTMBMEHMS Tennonepenade creH (RHopm; mM2*C/BT)
npy 6a3oBoM 3HayeHun Tpebyemoro conpoTmeneHus Tennonepegade (Rtp; m2*C/BT) 1 koadpduUneEHTE, yYNUTbIBAOLLNIA
0COBEHHOCTY perMoHa CTpouTeNbCTBa NPUHUMaeEMBbIn Ansg cteH mp = 0,63.




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 0by4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a0/KeHHOCTH

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

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MNMncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

Bpems Ha noaroToBKky oTBeTa Ha 3adyeTte 30 MUHYT, Ha 3K3amMeHe 45 MUHYT.
B TeueHne cemecTpa BbINOMNHSETCHA KOHTpOmnbHasa paborTa.

7. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
7.1.1 OcHOBHas y4yeOHasa nutepaTtypa
KO.B. Bonkos OHeprocbeperatoLipne M-BO HayKu 1 BbiCLIErO http://nizrp.narod.ru/
TexHonornm npu| obpasoBaHus PO, C. - metod/tsuitd/158419
npoussoacTee MeTepb. roc. yH-T Npom. 8069.pdf
3MEeKTPU4EecKo U TENMOBOW | TexHOMOorvi u AnsanHa, 2020
SHEepruun: NpakTUKym BbICLU. LK. TEXHOMNOMMK U
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
KO.B. Bonkos OHeprocbeperatowipne http://www.nizrp.nar
TeXHONorum u 3HeproayauT M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/3.
[TekcT]: MeTogudeckme Haykn P®, BLUT3 2016 pdf
pekomeHaauum no cneryntg. — Cro.:
BbIMOSIHEHNIO  NPAKTUYECKMX BLUT3 CrerynTtn
3adaHui
7.1.2 lononHuTenbHas y4yebHasa nutepartypa
XKykos, H. M., | SHeprocbepexeHne B| Tambos: TamboBckuin http://www.iprbooksh
ManHukosa, H. ®. TENno3HepreTuke, rocyapCTBEHHbIN 2017 0p.ru/85986.html
TenrnoTexHuke " TEeXHUYECKUMn
TEennoTexHomnormsx yHusepcutet, 36C ACB
KysHeuoBa, W. B., |3HeprocbepexeHne B KasaHb: KazaHckuin http://www.iprbooksh
MnemyTtanHoB, W. W., | TennosHepreTuke " HaLMOHarbHbIN 0p.ru/79603.html
CabupssHos, A. H. TennoTeXHOOMMSIX nccrnenoBaTenbCKUi 2017
TEXHOMNOrMYeCcKni
yHUBEpCUTET

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

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

2. OnekTpoHHas oubnunoteka BLUTS CIB MNYMNTL [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OonbliONM TexHudeckon 6mbnuoTtekn "Canmt TennoTexHuka" [SNeKTpPOoHHbI pecypc].
URL:http://teplokot.ru/

7.3 NepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Cumynsartop Tennoson cxembl TOL, v1.0

7.4 OnucaHue matepuanbHO-TEXHUYECKOM 6a3sbl, HEOGXOQMMOM ANS OCYyLLeCTBIeHMs 06pa3oBaTenbLHOro
npouecca no gucumnnunHe




Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

KomnbioTepHbIii knacc

MynbTuMeauiitHoe o6opydoBaHUE, KOMIMbIOTEpHAs TEXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WHTepHeT» K obecnedyeHWem OOCTyna B ONEKTPOHHYIO  MHOpPMaLMOHHO-
obpasoBaTenbHyto cpeay

YuebHas aygutopus

CneunanuaupoBaHHasi Meberb, gocka




