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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTernbHbIM CTaHOAPTOM Bbiclero obpas3oBaHuA Mo HanpaeneHuto noarotoBkn 13.04.01 TennosHepretuka u
TENNOTEXHUKA, YTBEPXOEHHbIM npuka3oM MwuHucTepcTBa o6pasoBaHma W Haykm Poccuiickon ®depepaumm ot
28.02.2018 r. Ne 146

CocraButens (n):
KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT LumaHckmin C.P.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

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

MeToaundeckun otaoen: CmunpHoBa B.I".



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

OHepreTnyeckne yCTaHOBKU BbICOKOW ah(PEKTMBHOCTM B MPON3BOLACTBE 3MEKTPUYECKOW U TEMMOBOW SHEPrnm
TennomaccooOMeHHbIe MPOLECCHI CYLUKU U CYLUMITbHbIE YCTAHOBKU
OHepreTuyeckoe obcnegosaHme 1 nacnopTusauus 06BbEKTOB 3HEPreTUKU

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-1.2: CnocobeH k pa3paboTke MeponpuUsTUA NO COBEPLUEHCTBOBAHMUIO TEXHONOMMN NPOU3BOACTBA TENJIOBOU
W 3NEeKTPUYeCKon aHeprum

3HaTb: HopmaTuBHble npaBoBble, TEXHUYECKUE, 3KOHOMWUYECKME W SKOMOMMYECKME OCHOBbI 3HeprocbepexeHus;
OCHOBHble 0GanaHCoBble COOTHOLUEHUsSI A1 aHanmusa 3HeprornoTpebrieHus;; OCHOBHbIE KpUTEPUM 3SHeprocGepexeHus;
TUNOBLIE BHEeprocGeperaroLe MeponpUATUS NPU NPOU3BOACTBE ANEKTPUYECKOW 1 TEMNOBON SHEPTUN.

YMetb: [Mpon3BoOuTb 3MEKTPO- U TEMNOTEXHWYECKME pacyeTbl C OLEHKOW noTeHuuana asHeprocbepexeHuss npu
NPOU3BOACTBE 3MEKTPUYECKON U TEMMOBOWN 3HEPIMK; NNAaHMPOBaTb MEPONPUATUS MO 3HEprocbepekeHuio.

Bnagetb: MeToavkammM NpoOBEdEHUS 3MEKTPO- M TEMMOTEXHWYECKMX pacyeToB C  OLEHKOM noTeHuuana
aHeprocHepexeHus.

MK-2.2: CnocoGeH ocyLecTBAATL NNaHMPOBaHMe U ONTUMarbHO pacnpeaensiTbh TONMUBHO-3HepreTUYecKne
pecypchbl, B COOTBETCTBUMU C NOTPEGHOCTAMU U peXXMMammn paboTbl 0GopyAoBaHUs NpU NPON3BOACTBE
TENIOBOWN U 3NIEKTPUYECKON IHEprum

3HaTtb: TexHM4eckue XxapaKkTepucTukm M paboume napameTpbl 0OOPYAOBaHUSA MPU MPOU3BOACTBE 3MEKTPUYECKON U
TENMnoBOW SHEprun; OCHOBHbIE KpUTEpuUM SHeprocbepexeHus; TWUMoBble 3Heprocbeperawlie MeponpuaTUst MNpu
NPOU3BOACTBE ANEKTPUYECKON U TEMSIOBOW 3HEPIUN.

Ymetb: npOVI3BODMTb pac4yeTbl ﬂOTpe6HOCTM B TOMJIMBHO-3HEPreTn4ecknx pecypcax cC OLlEHKOW noTeHuuana
SHepFOCGQDG)KeHMFl npun npon3soacTee GJ'IeKTpVNeCKOIZ N TensoBown SHEeprun; niaHnpoBaTtb MeponpuAaTnAa nNo 3KOHOMWUK
TonnmBea.

Bnapgetb: MeTogukamu npoBefdeHUst pacyeToB MNOTPEBGHOCTM B  TOMMMBHO-SHEPTrETUYECKMX pPecypcax C  OLEHKOW
noTeHuuana sHeprocoepexeHusl.

MK-5.2: Cnoco6eH Kk NpoBeAeHNI0 TEXHUYECKUX PacyeToB, TEXHUKO-3KOHOMUYECKOro U CTOMMOCTHOIO aHanusa
NPOEKTHbIX peLleHni 060pyAOBaHUSA U TEXHONOrNMYECKUX NPOoLLeCCOB NPOU3BOACTBA TENIOBOWN U
3NEeKTPUYeCKOM 3Heprum

3Hatb: OcHoBHble GanaHcoBble COOTHOLUEHWS AN aHanu3a  3HepronoTpebreHusl;  OCHOBHble  KpUTepuu
3HeprocbepexeHnsl; TUMOBblE 3HeprocOeperaoe MepornpusTUS Npu NPOU3BOACTBE SNEKTPUYECKON U  TEMNSIOBOWA
3Hepruu.

YMmeTb: [pUMeEHsITb cnpaBoYHble MaTepuarnbl, aHanMaMpoBaTb Hay4YHO-TEXHWYECKYHD WHGOPMauWIo; niaHMpoBaTb
MEepOrNpUSTUS NO 3HeprocbepexeHnio; NPoBOANTb TEXHMKO-3KOHOMUYECKME pacyeTbl OLEHKM MEepOnpUsSiTUA MO SKOHOMUM
TOMMNMBHO-3HEPTETUYECKUX PECYPCOB NPV NPOU3BOACTBE 3MEKTPUYECKON U TEMNNTOBOW SHEPTUN.

Bnapetb: MeTogukaMn TEXHUKO-3KOHOMMUYECKUX OBOCHOBAHWUIA MEPOMPUSTUANA MO 3KOHOMUWM TOMMUBHO-3HEPrETUHECKUX
pecypcoB Mpu NPOVU3BOACTBE 3MEKTPUYECKON M TEMMOBOW SHEPTUM.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
o ® |paboTa
55~ MHHoBaLl.
HanmeHoBaHMe 1 cogepaHue pasgenos, 8 g 9( CP hOPMbI
9 2g
TEM U YYEOHbIX 3aHATUN 8 S INek. Mp. (4achbl) SAHSTU
= (vacel) | (4acbl)

Pasgen 1. O6bekTbl aHeprocbepexeHns

Tema 1. TonnuBOo M  3SHepreTMdeckue

pecypcsl.
HeBo3obHoBnsemble 3HepreTn4eckmne

pecypcbl. BosobHoBnsemble

aHepreTuyeckne pecypchl. Tonnueo. 0.5 4
OnekTpuyeckas 3Heprus. Tennosasd ’

3Heprus.

Tema 2. SnekTposHepreTuka.

eHepaums 3MNEeKTPO3HEPru.
OnekTpuyeckme cetu. PacnpegenutenbHble
YCTPOWCTBA. 0,5 0,5 6

Tema 3. TennocHabxeHue.

MCTOYHMKN npous3BoacTea Tennosom
3Hepruun (reHepaTopbl Tenna).
TpaHcnopTHas cUCTEMA TEnroBOi 3HEpruu.
PacnpepenuTtenbHble  cucTeMbl  TEnnosod | 4 0,5 1 10

QHeprnn. TennoHocuTenu.

Pasgen 2. Opranunsaums sHeprocbepexxeHusi

Tema 4. OcHOBBbI CUCTEMbI

3HEepromeHemXMeHTa.

MHTerpupoBaHHble CUCTEMbl MEHEMXMEHTA.

MeTtogonorus. CrpykTypa. CuUCTEMHBbIN 05 05 8
noaxoA.

Tema 5. TpeboBaHus K cucreme
3HEeproMeHeKMeHTa.

OHepreTuyeckas nonutuka. [paHuubl. Llenn
N 3agaum B 06nacT SHEpPromMeHemXMeHTa.
basosas NNHWSA 3HepronoTpebnexHus. 05 8
MHugukaTopsbl 3HEepProadPEKTUBHOCTU. ’
OHepreTuyeckuii npodunb NPeanpuATHs.




Tema 6. [dedAtenbHOCTb MO BHEOPEHUIO U
apekTMBHOMY ynpasneHunio
3HEepPrononb30BaHNEMIO

CosgaHne  opraHuM3auMOHHOW  CTPYKTYpbI
C3HM. OHepronnaHupoBaHue. BHegpeHue u
PYHKLUNOHMPOBAHME. MpoBepka
3HeproadHEKTUBHOCTMU. AHanus
3HeproadpeKTUBHOCTU PYKOBOACTBOM.

Tema 7. [NpoBegeHne BHYTPEHHUX ayaAnTOB.
MpuHuMnbl npoBedeHus ayauTa. [porpamma
ayauTa. MpoBeneHune ayauTa.
KomMneTeHTHOCTb 1 OLEeHKa ayauTopoB.

Pasgen 3. OHeprocbepexeHune 3gaHui U
COOpPYXXEHUI

Tema 8. Tennounsonauus.

Knaccudukaums TenmnoBon n3onauun.
CpoictBa Tennon3onsAuMOHHbIX
MaTepwuaros. TennounsonsiuMoHHbIe

martepuanbol u“ wun3gennmda u3 opraHmn4deckoro
CbIpbA. TennounsonsiuMoHHbIe mMaTtepuanbl “
n3genma n3 HeopraHM4YecKoro CbipbA.

Tema 9. OHeprocbeperawolume TEXHONOMMM
ONS 30aHUIA U COOPYXKEHUI.

Buagbl Tennonotepb. OOWMe  nNpuHUUNbI
CHWKEHUS 3HeprosartpaT 3aaHun "

COOpPYXEHUM. ApXUTEKTYpPHbIE "
WHXXEHEepHbIe peLueHns CHWKEHNSA
aHeprosarTpat npu TennocHabXeHun 34aHuN.
OcHoBHblE BMAObI NPMMEHAEMON
Tennon3onaummn.

Tema 10. QHeproadhdeKkTUBHbIE 34aHUS.
OHEProaKOHOMMWYHbIE 30aHus.
OHeproakTMBHbIE 30aHNSA. YMHbIA OOM.

Tema 11. CTpoutenbcTBo
3HEepProadHEKTUBHBIX 30aHUN.

CtaHpgapTsl CTpouTENbLCTBA. 3enéHoe
CTPOUTENLCTBO.

Pasnen 4. [MpomblIwneHHoe
3HeprocbepexeHne

Tema 12. TpeboBaHMA K TEXHUYECKOWN
TENMNOn3onALUN.

TpeboBaHus K Tenmnon3oNALMOHHON
KOHCTPYKUMK. TpeboBaHMs K MNPUMEHEHMUIO
MaTepuanoB B  KOHCTPYKUMSAX  TEnsioBON
N30nsuUmnn.

1 0,5 8
0,5 10
2,5 3 30
0,5 6
0,5 7
0,5 8
0,5 4




Tema 13.

3HeprocbepexeHus.
MEepOonNpUATHS
ahbeKkTMBHOCTU NOTPEbneHns TensoBoW WU

Tunosble

3ANEeKTPUYECcKon

ABTOMaTM3MpOBaHHaﬂ

KOMMJ1EKCHOIro

3HEepreTMYECKUX pPEecypCcoB.
BO30OHOBNSAEMbIX
BTOPWYHbIX SHEPTOPECYPCOB.

MeTtoabl " cpefctea

Mo  MNOBbILLEHUIO
aHeprun.
cucrtema
TOMSNBHO-

Mcnonb3oBaHne

WUCTOYHMKOB 3HEprMmn wu

yqéTa 0,5 0,5 4

Tema 14. 3OHeprocbeperatoime TEXHONOMMU
ONS NPOMbILLSIEHHOCTMW.
OHeprocbeperatowume

NPOn3BOACTBE

OHeprocbeperatoLye
NPOV3BOACTBE TENoBOW SHEepPruu.

TEeXHOInormm npu
SﬂeKTpVI‘-IeCKOVI Heprnn.

TexXHonormm npw 3 6 30

Utoro B cemecTpe (Ha kypce ansa 3A0)

12 12 143

KoHcynbTauuu n npomexyToyHas
aTrectaums (Ok3ameH, 3ayerT)

2,75 10,25

Bcero koHTakTHasa pa6ora u CP no

26,75 153,25

OUcuMnnuHe

4 KYPCOBOE NMPOEKTUPOBAHME

KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. ®OH[ OLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasarenen, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3ylbTaToB 00y4YeHus
5.1.1 NMoka3aTtenun oueHMBaHUSA

Kopn
KoMMeTeHUun

lMokasaTenu oueHMBaHWSA pe3ynbTaTtoB O0yYeHns

HanmeHoBaHMe oueHOYHOro
cpeacTea

MK-1.2

N3naraet meToOuKM NpPOBEAEHUS SMeKTPo- U TennoTeXHUYECKUX
pacyeToB C OLEHKON MoTeHUMana sHeprocoepexeHus.

[demoHCcTpupyeT ymeHue npou3BOAMTbL 3MEKTPO- U TennoTEXHUYECKMe
pacyeTbl C  OUEHKOW  noTeHumana  3aHeprocbepexeHus npu
NPOM3BOACTBE 3NEKTPUYECKONM W TEennoBOW 3Hepruu; nnaHupoBaTb
MEepOonpUsiTUS No 3HepProcoepexeHunto

Wcnonb3yeT HaBblkM OLEHKM GanaHCoBbIX COOTHOLUEHUA ANA aHanusa
aHepronoTpebneHns;  OCHOBHbIX  KpUTEpUEB  3HeprocbepexeHus;
TUMNOBBLIX  3HeprocOeperawOWnx  MeponpusaTUA  NpU  NPOU3BOACTBE
ANEKTPUYECKOM 1 TEMMOBOWN 3HEPTUU

1. Bonpocbl
cobecenoBaHus.
2. MpakTnko-
OPUEHTUPOBAaHHbIE 3afaHus.

YCTHOTO

MK-2.2

Wanaraet meToouku nNpoBedeHWs pacyeToB NOTPeOHOCTM B TOMMMBHO-
3HEepreTUYeCcKMX pecypcax c OLeHKOM NoTeHumana aHeprocbepexeHuns.
[emoHCTpupyeT yMeHne npou3BoAWUTb pacyeTbl notpebHocTn B
TOMMMBHO-3HEPrEeTUYECKNX ~ pecypcax C  OUEHKoM  noTeHuuana
aHeprocbepexeHnss npu MNPOM3BOACTBE JNEKTPUYECKOM W  TEMMOBOW
3HEepruu; NaHMpoBaTb MEPONPUATHS NO SKOHOMUM TONNMBa

Wcnonb3yeT TexHUYecKne xapakTepucTuku u pabouve napametpbl
obopyaoBaHWst nNpu  NPOU3BOACTBE  ANEKTPUMYECKOM M TEMMOBOW
3Hepruu; OCHOBHbIE KpuTepun  aHeprocbepexeHus; TUMNOBbIE
3HeprocOeperatoLwmne MeponpuaTus Npu NPOU3BOACTBE 3MEKTPUYECKON
W TEMMOBOW 3HEPru

1. Bonpocbl
cobecenoBaHus.
2. MpakTuko-
OpPUEHTUPOBaHHbIE 3afaHus.

YCTHOIO

MK-5.2

WNanaraet METOLUKM TEXHUKO-3KOHOMMYECKNX o6ocHoBaHMI
MEpONPUATAA MO 3KOHOMWUM TOMSIMBHO-3HEPrETUYECKNX PECYPCOB Mpw
MPOV3BOACTBE SMEKTPUYECKON U TENTIOBOW SHEPTUM.

[eMoHCTpUpyeT  yMeHMe TMNpUMEeHsiTb  CrpaBoOYHble  MaTtepuarbl,
aHanManMpoBaTb  Hay4YHO-TEXHWYECKYID  WHGOpMauumio;  NiaHMpoBaTb
MeponpusTUs no  3HeprocGepexeHuto; NpoBOANUTL  TEXHWKO-
3KOHOMUYECKNE PaCYeTbl OLEHKN MepOornpuUATMIA MO 3KOHOMUU TOMSIMBHO

1. Bonpocbl
cobecefoBaHusl.
2. MpakTnko-
OPUEHTUPOBAHHbIE 3afaHus.

YCTHOrO




-3HepreTMYecknx pPecypcoB
TEMNMOBOWN 3HEPTUM.

npun npoun3eBoacTee

McnonbayeT oOCHOBHble 6anaHcoBble COOTHOLIEHUS [Afs  aHanuaa
3HepronoTpebneHns;  OCHOBHblE  KpUTEpUM  3HeprocbepexeHus;
TUNOBble  3HeprocGeperalole  MeponpuATUS  Mpu  NPOU3BOACTBE

ANEKTPUYECKOM 1 TEMMOBOWN 3HEPTU

SﬂeKTpVI‘-IeCKOVI n

5.1.2 Cucrtema n KpuTepum oLeHNBaHUA

LLikana oueHnBaHua

KpuTtepuu oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

YcTHoe cobeceoBaHue

MncbmeHHasn paboTa

5 (oTnn4Ho)

O6yuvatomiica nokasbiBaeT
BCECTOPOHHee, cucTeMaTmyeckoe "
rmybokoe 3HaHMe y4vebHoro martepuana,
ymeeT CBOOOAHO BbIMOMHATL — 3agaHus,
npesyCcMOTPEHHbIE  MPOrpaMMOoN;  YCBOMN
OCHOBHYIO M 3HaKOM C [JOMOSIHUTENbHOWN
PEKOMEHZOBAHHOW NUTEPaTypon; MOXeT
06bACHUTL B3aMMOCBS3b OCHOBHBbIX
MOHATUIA OUCLMNMAWHBI B UX 3HAYeHUU Ans
nocnegytoLlen npodeccnoHanbHowm
OEeATEeNbHOCTU;  MPOSIBNSieT  TBOPYEcKue
CMNOCOGHOCTU B MOHUMaHUW, U3MNOXEHUU U
ncnonb3oBaHUM y4ebHoro matepuana.

OO6yvarowminca  geMoHCTpupyeT
NMOHMMaHWe  YCNoBUSA  3ajayu, BrnageHue
HaBblkamMy €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB WM hOpMyn ANS ee pelueHus, 3HaHue
pa3mvepHocTen U3NYECKUX BeNUYMH. YmeeT
NPMMEHATb  MatemaTMyeckuin annapaTt Ans
peanu3auuMu nnaHa pelleHus 3agjadm U, ecrnu
3TO HeobxoaMMo, MOXeT MpeacTaBUTb €ro
rpacpuyeckn. [Nonyumn npaBunbHbIA OTBET WU
MoXeT ero WHTepnpeTupoBaTh. OaHbl
ncyepnbiBalolWMe BbIBOAbI W MOSIHble OTBETHI
Ha NocTaBneHHbIe BONPOCHI.

npasuiibHoe

4 (xopoLuo)

O6yyvarominca nokasblBaeT [OCTaTOYHbIN
YpOBEHb 3HAHWA B Mpefenax OCHOBHOMO
yyebHoro matepmana, 6e3 CyLeCTBEHHbIX
OLWMBOK BLINOMHSIET MNPEAyCMOTPEHHbIE B
nporpaMMe 3afaHusi; YCBOWST OCHOBHYHO

nuTepartypy, PEKOMEH0BaHHYO B
nporpamme; crnocobeH 00BACHUTL
B3aMMOCBSI3b OCHOBHbIX NOHATUN
ANCUUNIUHBI npv [OOMONHUTENbHbIX

BOMpocax npenodaBaTternA. ,D,OI'IyCKaeT He
CylleCTBEHHbIE€ MOrpewHoCTM B OTBETE Ha
9K3amMeHe n npun BbINOJTHEHUN
3K3aMEHaUMOHHbIX  3adaHuM, yCTpaHdaeT
nx 6e3 nomoLu npenoaasartens.

Obyuvalowmiics OEeMOHCTPUpPYEeT [OCTaTO4YHOEe
NMOHMMaHWe  YCNOBUSA  3ajayv, BrnageHue
HaBblkaMy €ero aHanmsa, BblbOpa HYXHbIX
3aKOHOB W QOPMYN ANs ee peLleHus, 3HaHue
pa3mepHoCTel dU3nYecknx BENTUYMH.
[onyckaeT  He3HauuTeNnbHble  MOrPELLUHOCTU
npy MNPUMEHEHUN MaTeMaTU4ecKoro annapaTta
ONns  peanusauMM nNnaHa pellueHust 3agayn.
Monyuyun npaBWMbHBLIA OTBET U MOXET ero
MHTepnpeTnpoBaTtb. [daHbl MOSfHble OTBETbl Ha
NOCTaBMEHHbIE BOMPOCHI, HO WMEKT MECTO
HECYLLIECTBEHHbIE HapyLleHusi B 0OopMIIEHUM
paboThbl UNK OaHbl HEYETKNE BbIBOAbI.

3 (yooBneTBOpuUTENbHO)

Ob6yuvatomiics rnokasbiBaeT 3HaHusA
OCHOBHOro  y4yebHoro martepuana B
MUHMMaNbLHOM oObeme, HeobxoouMoM
ONns JanbHenwen y4yebdbl; cnpaeBnsieTca C
BbINONMHEHNEM 3agaHun,
npeayCcMOTPEHHbIX nNporpamMmMon,
Jornyckasi npy 3ToM 00rnbLIOe KONMMYECTBO
He MNPUHUUNMANbHBIX OLKMOOK; 3HAKOM C
OCHOBHOW nitepaTypown,
pekoMeHA0BaHHOM nNporpamMmMon.
[donyckaeT cCyllecTBEHHbIE MOrPeLUHOCTH
B OTBETE Ha 3K3aMEHE U NPW BbINONIHEHNMN
3K3aMeHaUWMOHHbIX 3adaHuin, HO obnagaet

OOyuvarowmincs OEMOHCTPUPYET [OCTaTO4YHOE
NMOHMMaHWe  YCMNoBUS  3ajayu,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (hOpMyn ONs €e peLUeHusl, 3HaHue
pa3mepHocTei dmanyecknx BEINYUH.
[donyckaeT  He3HauuTemnbHble  MOrpeLiHOCTU
npu NpYMEHeHNW MaTeMaTM4ecKkoro annapara
ANA  peanu3auuyM nnaHa pelleHus  3agayu
Monyynn npaBuUNbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero MHTepnpeTaumnen.

B pabote ecTb oTOenbHble CyLECTBEHHbIE
OLUMOKK, NPUCYTCTBYIOT HETOYHOCTU B OTBETAX,

HeoOXoOUMbIMKM  3HaHWsSIMM AN ux [ IMbo  KayecTBO  MpeacTaBneHus  paboThbl
yCcTpaHeHust noa PYKOBOACTBOM | HM3KOE.
npenoaasatens.
O6yyvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHWsi OCHOBHOro Yy4ebHoro | OTcyTcTBME OofHoro unm HECKONbKUX
mMaTepuana, [AonyckaeT npuHUMNnarnbHble | 06s3aTenbHbIX  3NEMEHTOB  3adaHus, nmbo
owmnbKkn B BbINOMHEHWM | MHOFOYMCNEHHbIE TpyOble owunbkn B paboTe,
npeayCMOTPEHHbIX MporpamMmoin 3agaHun, | Moo rpybble HapyLleHus npasun
He 3HaKOM c copepxaHuem | ocdbopmneHuss. HecnocobHOCTb OTBETUTb Ha
2 pekoMeHA0BaHHON nutepatypon, He | Bonpockl Mo nNUCbMeHHoOW paboTe 6e3 momoLim
(HeymoBneTBOpUTENbLHO) | MOXET UCNpaBWUTb AONyLleHHble ownbku. | npenogasatens. O6yvyaloWwunca He  MoxeT
OO6yuvatomiica He MOXET | NnpoaHanuanpoBaTb ycrosue 3agayu,
npoaHanuaupoBaTb  YCNoOBME  33ajayu, | HAMETUTL MnaH ee  pelleHusi, BblOpaTb
HaMeTUTb NNaH ee peLleHnsl, BbIOpaTb | hM3nYecKne 3aKOHbI U MIOXO OPUEHTUPYETCS B
dpusmyeckune 3aKOHbl n Mroxo | pusnmyecknx BENMYMHaXx, He Brnageet
opueHTUpyeTcs B duU3nMyecknx | MateMaT4eckMm annapaTom.

BennynHax, He Brnageet MartemMaTndeckmm




annapaTtomMm. MNonbiTka CcnncbiBaHUA,
MCrnosrb30BaHnA Hepa3peLlleHHbIX
TEXHUNYECKNX yCTpOI7ICTB nnn noJib30BaHUA
nodckaskoW  Apyroro  Jenoseka  (BHe
3aBUCMMOCTM  OT  YCMELHOCTW  Takown

MONbITKN).

3a4yteHo

Ob6yuvatomiics nokasbiBaeT
BCECTOPOHHEEe U [MNybokoe  3HaHue
OCHOBHbIX NONOXEHUN, cB0o6OOHO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX,
TEPMMHAX W onpederneHusix;  ycBown
OCHOBHYIO M 3HaKOM C [JOMOSIHUTENbHOWN
nnTepartypoi; MOXeT 00BbACHUTL
B3aMMOCBSI3b OCHOBHbIX MOMOXEHUA U KX
3HayeHue ans nocnegytoiemn
npodeccnoHarnbHom [eaATenbHOCTY;
NnposiBNsSieT TBOPYECKME CMOCOBHOCTU B
ncronb3oBaHUM  y4yebHoro  martepwuana.
Ob6yuvatowmiica AeMOHCTpupyeT
npaBuIbHOE MOHMMaHWE YCIOBUS 3adauu,
BrnajleHMe  HaBblkaMW  €ero  aHanusa,
BblbOpa HYXXHbIX 3aKOHOB U hopMyn Ansi
ee peLueHus. YmeeTt NPUMEHSITb
mMaTeMaTu4eckui annapat ans
peanusauun nnaHa pelle-HUs 3agadn u,
ecnu 310 Heobxoaumo. Monyuun
NpaBUNbHLIN  OTBET U MOXET  ero
NHTEpPNpeTMpoBaTh.

OOGyuyarolminca nokasbiBaeT BCECTOPOHHEE U
rmybokoe  3HaHWEe  OCHOBHbIX  MOMOXEHWHN,
cBoOOAHO  OPUEHTUPYETCA B OCHOBHbIX
NMOHATUAX, TEPMUHAX U OMpeaenieHusix; ycBoun
OCHOBHYKO W 3HakKOM C [OMNOMHUTENbHON
nnTepaTypon; MOXeT OOBbACHWUTb B3aUMOCBA3b
OCHOBHbIX MOMOXEHWA W WX 3HavYeHwe Ansg
nocrnegyoien npodgeccrnoHarnbHom
OeAaTenbHOCTY; nposiBrsieT TBOpYeCKue
CnocoBHOCTM B MCMOMb30BaHWM  y4ebHOro
MaTtepmana. OOyvalowmincs OemMoHCTpupyet
npaBuMbHOE MOHUMAHWE YCMOBUSA  3aJauu,
BMajeHne HaBblkaMu e€ero aHanu3a, Bblbopa
HY>KHbIX 3aKOHOB M (QOpMYNn AN ee pelueHus.
YMeeT NpUMeHATb MaTeMaTUyeckuin annapar
ONs peanu3aumMv MraHa pelleHus 3agadunm u,
ecnn 3ato Heobxoammo. [onyynn npaBUSbHBIN
OTBET U MOXET ero MHTEPNpPeTUpoBaTh.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMNIINHBLI, HE MOXET
chopMynuMpoBaTb OCHOBHbLIE MOMOXEHWS;
MIOXO  OPUEHTMPYeTCss B OCHOBHbIX
MOHATUSAX U ONpPeAeneHusX; NNoXo 3HAKOM
C OCHOBHOW nuTepaTypoK; JomnyckaeT npwu
OoTBeTe Ha 3a4yeTe CYyLEeCTBEHHble OLUMOKM
MW He MOXET YCTpaHUTb WX Jaxe Mof
PYKOBOLCTBOM npenoaaearensi.
OOyuvaroLmiics BHUKAeT B CMbICI yCroBUS

3agadyn, nOoHMMaeT nnaH ee pelweHnd,
OdHaKO, He MOXeT B MOSIHOM Mepe C
noMoLllbld  MatreMaTun4yeckoro annaparta

peanu3oBaTh ee pelleHue.

OOyuvarowmiics He  MMeeT  [OCTaTO4YHOro
YPOBHS  3HaHWS  OUCUUMIUHBLI, HEe  MOXeT
ccopmynupoBaTb OCHOBHbIE NONOXEHUS;
MroX0 OPUEHTUPYETCS B OCHOBHbIX MOHSATUSIX U
onpedeneHnsix; MNnoxXo 3HAaKOM C OCHOBHOM
nuTepaTtypow; pgonyckaeT npu OTBETe Ha
3a4eTe CyLEeCTBEHHblE OLIUOKA U He MOXeT
YCTpaHUTb WX [daxe MNoA4d  PYKOBOACTBOM
npenogasatensa. OO6ydyalowmics BHUKaeT B
CMbICM YCrOBMSI 3afadu, MOHUMAET NraH ee
peLleHnst, ooHaKo, He MOXET B MOSHON Mepe C
NOMOLLIbIO MaTemaTUyecKoro annapaTta
peanu3oBaTb ee peLleHune.

5.2 TunoBble KOHTPONbHbIE 3aaHUA UITN UHbIEe MaTepuarnbl, HEOOXoAUMbIe AN OLeHKU 3HAaHUW, YMEHUN,
HaBbIKOB U (UNK) onbiTa OEeATENbHOCTU
5.2.1 NMepe4vyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONPOCOB

Kypc 1

MpoBepka aHeproadphekTUBHOCTU NPEANPUATUA NPON3BOASALLNX SMEKTPUYECKYIO U TEMMOBYIO 3HEPTULO.

BHeapeHve n yHKLUMOHUPOBAHUE CUCTEMbI SHEPTOMEHEKMEHTA NPeanpUsiTUiA NPoON3BOASLLNX
3NEKTPUYECKYIO M TEMIOBYIO SHEPTUIO.

OHepronnaHupoBaHve Ha NPeanpUATUAX NPOU3BOASALLMX SMEKTPUYECKYHO U TEMOBYIO 3HEPTUIO.

Co3sgaHune opraH13aumMoHHON CTPYKTYpPbl CUCTEMbl S3HEPTOMEHEKMEHTA NPeANPUSITUIA NPOU3BOASLLMX
SMEKTPUYECKYIO M TEMMOBYIO SHEPTUIO.

OHepreTnyeckuin Npodusib NPeAnpPUATUIA NPOU3BOASLLMX SMEKTPUYECKYIO U TEMIOBYIO SHEPTUIO.

NHavkaTopbl 3HEproadhdeKTMBHOCTU NPEeANPUATUAN NPOU3BOAALLMX ANEKTPUYECKYIO U TENSIOBYIO 3HEPTUIO.

baszoBasi nMHuA 3Hepr0I'IOTp66HeHMFI I'IpeJJ,I'IpMHTVM NPOnN3BOAALLNX INTEKTPUYECKYIO U TEMJIOBYO SHEPTIUIO.

O [N M WO N

3Hepruto.

LleJ'IM 1 3agayn B obnactu QHEepromMeHegpKMeHTa ﬂpeD,ﬂpVIﬂTVIVI npon3BOAALLUNX NEKTPUYHECKYHO U TeNnToBYHO

OHepreTuyeckasi NoNMTMKa U rPaHNLLbl CUCTEMbI SHEPTOMEHEKMEHTA NpeanpuUsTUiA NPon3BoOaSLLNX
3NEKTPUYECKYIO M TEMSOBYIO SHEPTUHO.

10

CTpyKTypa 1 CUCTEMHBbIN NOAXOA B OpraHM3aLmmn esTENbHOCTA CUCTEMbI SHEProMeHe)KMeHTa NpeanpusTuin
NMPOU3BOASILLMX SNEKTPUYECKYIO U TENTIOBYHO SHEPIULO.

11

TennoHocuTenu Ha oobekTax ﬂpeﬂ,ﬂpMﬂTMVl Nnpon3BOAALLUNX ANEKTPUHECKYIO U TENJTOBYHO SHEPIULO.




12 PacnpegenurenbHble CMCTEMbI TEMMOBOW 3HEPruu

13 TpaHcnopTHasi cuctema TENNOBOW SHEPTK

14 McToYHMKM Npon3BoacTBa TENNOBOW aHeprum (reHepaTopsbl Tenna).

15 PacnpenenurenbHble YCTPONCTBA SMNEKTPUYECKON SHEPTUK.

16 Tvnbl 1 BUObI ANEKTPUYECKNX CETEN.

17 Buabl 06bekToB, XapaKTepUCTnkmn U nokasartesim reHepaumnm arnekTpos3Heprun.

18 MoHATNE 3NEKTPUYECKON U TEMMOBOW 3HEPTUN.

19 Tonnneo AN NpoM3BOACTBA ANEKTPUYECKON M TEMSIOBON SHEPIUN.

20 Bo3obHoBnsiemble aHepreTnyeckne pecypchbl

21 HeBo306HOBNSIEMbIE 3HEPrETUYECKNE PECYPChI

22 OHeprocbeperatome TEXHOMNOrMN NPy NPON3BOACTBE TENITOBOM SHEPTUN.

23 OHeprocbeperatome TEXHONOMMM NPy NPON3BOLACTBE ANEKTPUYECKON SHEPTUN.

24 WNcnonb3oBaHne Bo30GHOBMSIEMbIX MCTOYHUKOB SHEPTUM U BTOPUYHBIX 3HEPrOPECYPCOB.

25 ABTOMaTM3MpPOBaHHAA cucTEMa KOMMSIEKCHOIo Y4€Ta TOMSIMBHO- SHEPreTUYECKUX PECYPCOB

26 TunoBble MEPONPUATUS MO MOBbILLEHNO 3PHEKTUBHOCTM NOTPEBNEHMS TENMOBOW 1 3NEKTPUYECKON SHEPTUn

27 TpeboBaHWs K NPUMEHEHWIO MaTEPUAroB B KOHCTPYKLUMSIX TEMMOBOW U30MSALNN.

28 TpeboBaHus K TEMNOU3ONALNOHHONW KOHCTPYKLIMM

29 3enéHoe CTponTENbCTRO.

30 CtaHgapTbl CTPOMTENBLCTBA 34aHWIA, CTPOEHUI U COOPYXKEHUIA.

31 SHeproaKTVIBHbIe 3AaHnA, CTPOEHUA N COOPYNKEHUA.

32 3Hepr03KOHOMVI‘-IHbIe 3AaHnA, CTpOEeHUA N COOPYKEeHUA.

33 OcHOBHble BUAbI MPUMEHSAEMOWN TENNOU3oNALMN 34aHUA, CTPOEHWUIA U COOPYXKEHUN.

ADPXUTEKTYPHbIE U UHXXEHEPHbIE PELLEHMUSI CHDKEHWUS 3HEPro3aTpaT Npu TENNOCHAGXKEHUN 30aHWUI, CTPOEHUIA

34 _
U COOPYXEHWIA.

35 OO6LUMe NPUHUUNBI CHUXKEHUSI SHEPro3aTpaT 34aHu, CTPOEHUA 1 COOPYXKEHWN.

36 Buapbl Tennonotepb 34aHWI, CTPOEHUIA U COOPYXKEHUM.

37 Tennons3onsaumoHHbIEe mMaTtepunanbl U nagenna N3 HeopraHNM4eCckoro Cbipbsa

38 TennonsonsaumMoHHbIEe mMmaTtepunanbl U nagennda N3 opraHN4YeCcKoro Cblpba

39 CeolicTBa Tennon3onsUMOHHbIX MaTepmarnos

40 Knaccudukaums Tennoson nsonsaumm

41 KoMneTeHTHOCTb M OLeHKa ayanTopoB NpeanpuUsTUii MPOU3BOASLLMX SNEKTPUYECKYHO U TEMOBYIO 3HEPTUIO.

42  |MNporpamma ayauta npeanpusiTyil NPoOM3BOAALLMX NEKTPUYECKYIO M TENSIOBYIO 3HEPTULO.

43 | MpuHUMNBI NpoBeAeHWs ayanTa NpeanpuUaTUiA NPOU3BOASLLMX SNEKTPUYECKYHO U TEMMOBYIO 3HEPTUIO.

AHanu3 aHeproaddeKTMBHOCTY PYKOBOLACTBOM NPEANPUATUIA NPOU3BOASLLMX STEKTPUYECKYIO U TEMMOBYHO
aHepruio.

44

5.2.2 TunoBble TecTOBbIe 3a4aHUA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aAaHuA (3aAayu, Keuchbl)

3apaHune Ne1.

OnpepenuTb nokasatenb KomnakTHOCTU 3paHus K (M2/m3) npu obwer nnowaguM BHYTPEHHEW MOBEPXHOCTU
Hapy>XHbIX OrpaxAatLmMx KOHCTPyKumMin 3ganHms A = 1000 (M2) k 3aknO4eHHOMY B HUX oTannmBaemMomy obbemy V =
6000 (m3).

3apaHue Ne2.

PaccuntaTb HOpMUpyeMoOe 3Ha4YyeHue nNpuBEeOEeHHOro COMpoTUBMEHMS Tennonepepade cteH (RHopwm; m2*C/BT)
npy ©a3oBoM 3HadyeHuUM Tpebyemoro conpotmeneHna Tennonepegade (Rtp; wm2*C/BT) wn  koadpduumeHTe,
YUYUTbIBAIOLLNIA OCOBEHHOCTUN pernoHa CTPoUTENbCTBa NpPMHUMaeMbIn Ansa cteH mp = 0,63.




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn

3a40JTKeEHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B TeuyeHne cemecTpa BbINOMHAIOTCA KOHTPOSbHbIE PaboThl.
Bpemsi Ha nogrotoBky oTBeTa Ha 3adeTe 30 MUHYT, Ha dK3ameHe 45 MUHYT.

NHas

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa

Kykos, H. M., | OHeprocbepexeHne TamboB: TamBoBCKui http://www.iprbooks
MawnnHukosa, H. &. TENNO3HEepreTuke, rocyaapCTBEHHbIN 2017 hop.ru/85986.html
TEeNnoTeXHUKE TEXHUYECKUI
TENNOTEXHOMOMMAX yHuepcuteT, 95C ACB
KysHeuoBa, W. B.,|3HeprocbepexeHne KazaHb: KazaHckuin http://www.iprbooks
MnemytanHos, U. W., | TennosHepreTuke HauMOHanbHbIN hop.ru/79603.html
CabupsasiHos, A. H. TENNOTEXHOMOMMSX nccnegoBaTenbCKum 2017
TEXHOMOMM4YeCK1n
yHMBEpcuTeT
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
MewepsikoB, B. H.,|3HeprocbepexeHne Nuneuk: Nuneuxmn http://www.iprbooks
AsbikoBa, J1. H. 3ANEeKTPO3HEepreTnke rocyapCTBEHHbIN 2017 hop.ru/74425.htmi
anekTponpueoae TeXHUYECKUI
yHuBepcuteT, 36C ACB
MutpodharHoB, C. B.,|3HeprocbepexeHune OpeHbBypr: http://www.iprbooks
KunbmeTtbesa, O. U. 3NEeKTPO3HepreTnke OpeHbyprckuit 2015 hop.ru/54178.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
Mununenko, H. B.,|3HeprocbepexeHne http://www.iprbooks
CuBakos, V. A. noBbILLIEHNE hop.ru/65398.html
aHepreTUyecKom CaHkt-lNeTepbypr: 2013
3O PEKTMBHOCTM YHusepcutet UTMO
WHXEHEPHbIX  CUCTEM
ceTen
MutpodaHoB, C. B., |3HeprocbepexeHune OpeHbBypr: http://www.iprbooks
Kunbmetbesa, O. . | aHepreTuke OpeHByprekuin 2015 hop.ru/61431.html
rocyapCTBEHHbIN
yHusepcuteT, 365C ACB
Knumosa, I". H. OHeprocbepexeHue Tomck: Tomckuin http://www.iprbooks
NPOMBbILLITEHHbIX NONUTEXHNYECKUI 2014 hop.ru/34743.html
npeanpuaTUAX YHUBEPCUTET
Mocawkos, M. B.,|3HeprocbepexeHune Camapa: Camapckui http://www.iprbooks
HemueHko, B. W., | cuctemax TennocHabxeHusa rocyaapCTBEHHbIN hop.ru/29799.htmi
Tutos, I'. . apPXUTEKTYPHO- 2014
CTpOUTENbHbIN
yHuBepcuteT, 36C ACB
JIbikuH, A. B. OHeprocbepexeHune HosocnBupck: http://www.iprbooks
NoBblLLEHNE Hosocnbupckuin hop.ru/45212.html
3HepreTUyecKom rocyaapCTBEHHbIN 2013
3P PEKTMBHOCTH TEXHUYECKNIA
SMNEKTPUYECKUX CETAX yHUBEpCUTET




6.2 MNepe4eHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

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

2. OnekTpoHHasa 6ubnunoteka BLUTO CMb MNYMTL [OnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

3. Bbasa paHHbIX OGonblwon TexHudeckon Oubnuotekn "CanT TennoTexHuka" [OnNeKTPOoHHbI pecypc].
URL:http://teplokot.ru/

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas Mmebenb, Jocka
JlekunoHHas Y A pyA 5 P a
ayguTopus

MynbTMeauiiHoe o6opyaoBaHue, creLuuanMaMpoBaHHas Mebernb, focka
YuebHas aygutopus

MynbTumeaunHoe obopygoBaHUe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbH MOOKMIOYEHUS K
KomnbtoTepHbin knacc |[ceTn  «MHTepHeT» 1 obecnedveHnem [ocTyna B OMEKTPOHHYIO  MHAOPMALMOHHO-
obpa3soBaTernbHyto cpeny




