MunncTepcTBO HAayKH H BhIcIIero obpasosaunus Poccuiickoit ®enepannu
(enepansroe rocynapcTBeHHOE aBTOHOMHOE 00PAa30BATENBLHOE YUPEKIECHHE BBICIIEr0 00pa3oBaHHs
«Ypanbckuii penepanbHblil yHHBepcHTeT BMeHH niepsoro Ilpesunenta Poccun b.H. Enpumnay
HuxuerarnibckHii TeXHOIOrHYeCKHiT HHCTHTYT ((puiHa)

4 N
‘ veneanon JOKYMEHT NMOAMNMNCAH

YHUBEpCUTET

- QNIEEKTPOHHOW MOANNCHIO

CepTtudukat: 02E01498000FAD15A14A3066CIBAACS5BB5S
Bnapeneu: MotanuH Bnagncnae Bnagumuposuy
OencteuteneH: ¢ 19.04.2021 oo 19.04.2022

. J

VTBEPXKJIAION

o /C/JZ; IupexTop
,W 1t -/ B.B.Tloranun
> Vi 2020 r.

PABOYASA ITPOT'PAMMA MOAY.JIA

Ilepedens cBenenmii 0 paboueii nporpamme moays

YderHble 1aHHBIE

Mopayas Koa moayas
OHeprodspheKTHBHEIE TEIIOTEXHOIOTHYeCK e cHeTeMbl | M.1.16
Oo0pasoBareabHasi nporpamMma Kopn OII

Tennoaﬂeprel"mca H TEIJIOTCXHHUKA

13.03.01/33.05

Hanpasienne noaroroBku
TennosHepreTHka ¥ TEMIOTEXHUKA

Koa nanpas/ieHnst 1 ypoBHSI IOAr0TOBKH
13.03.01

Huxnuii Tarni, 2020




HporpaMMa MOZYJIA B IIPOrpaMMbl JUCHHUILIHHEI COCTABIIEHLI aBTOPaMH:

Yuenasn
Ne n/n s CTeleHb, Y4eHoe HJonxHoeTh Ioapasnenenne
) OTyecTBO Y p
3BaHHE
1 Jlanuna . Kadenpa
Crapuuii
Anekcanpa HH(OpMAIHOHHBIX
IpernojaBaresb .
IOpbeBHa TEXHOJIOTHH
PykoBoaurens Momys AXO. Jlanuna

PexomenaoBano:
Yuebno-metomuueckum coBetoM HTU (punman) Vpdy

IIpencenarens yueOHO-METOAMUYECKOTO COBETA
IIporokon Ne 8 ot 28.10.2020 r.
CoracoBaHno:

Pykosomutens OIT «TermnosnepreTika U TEIIOTEXHAKAY

Hawansaux OO0/

Hauaneaux OGP {'y

M.B. MupoHoga

A.JO. Jlanuua

C.E. YerBepukos

A.B. Karaera




Paznen 1. OBIIASA XAPAKTEPUCTUKA MOIYJIA «3HEPT O3 ®®EKTUBHBIE
TEINVIOTEXHOJIOTHYECKHE CUCTEMBbI»

1.1. AuHOTaUHA cOep:KAHUA MOXY.IS

JlaHHBIH MOZYNb OTHOCHTCS K oOs3arenbHOM dwacth brioka 1 W HampaBleH Ha
¢opmupoBanne  obmenpodeccHoHATBHBIX M NPO(ECCHOHATHHBIX  KOMIETEHIHMH B
TEIUIOHEPreTHIeCKo obsactu. Moayne Jaer cTyaeHTaM BO3MOMKHOCTh O3HAKOMHTHCS C
BO3MOKHBIMH 3HEpProcOeperaioliiMi MEPONPHATHIMH B TEIIOTEXHONOTHH. J{MCIAIITHHE MO ISt
TIOCBAIIEHbI H3YYEHHIO OOLIMX MOHATHI H OCHOBHBIX NPHHIIUIIOB PAllMOHATBHOTO HCIIONB30BAHUS
SHEPropecypcoB, MEPONPHUATHIA 110 SHEPro- H pecypcocOepeKeH IO, a TAKIKE HETPaJMIMOHHBIX U
BO300HOBIISIEMbIX MCTOYHHKOB B YHEPIeTHKE M PA3IMUYHBIX OTPACIAX IIPOMBIIIIEHHOCTH.

B cocras Moxyns BKIIOYEHB! JIBE THCUMILIMHBL « DHEProd((heKTHBHBIE TEMIOTEXHOIOTHNY
¥ «HerpaquuuoHHBIE M BO30OHOBNAEMblE  HMCTOYHMKH  OJHEpruH».  JIMCIHIUIHHA
«OHeproadGeKTUBHbIE  TEIIOTEXHOJIOIHH»  (QOPMHPYET COBPEMEHHBIE NpPENCTaBICHUS O
NPUMEHACMBIX H pa3pabaThIBAEMBIX TEXHONOTHSX 3HeprodddexTuBHOCTH. PaccMmaTpuBaroTCs
NEPEIOBbIC NPHUHIKUIBI YIPABICHHS NPOLECCaMd IPOHM3BOACTBA, IEpelaud H MOTpebiIeHHs
SHEPreTUHECKHX PECYPCOB U NOJIy4eHHs SHeprocOeperaromero sddexra. CTyneHTaM IpUBUBAIOTCS
NPaKTHYECKHE HABBIKM IIPOCKTHPOBAHUS HWHKEHEPHBIX CHCTEM Ha OCHOBE COBPEMEHHBIX
SHEprocOeperarImx noaxonoB. MsyueHne IMCIMIIMHE HAPABICHO HA OCBOEHHE MIPaKTHYEeCKHX
HaBBIKOB TPHMEHEHHUS 3HEProcOeperaroIiuxX MEpONpPUSATHI M TEeXHOJOTHH B TEIIOTEXHHKE Ha
00BEKTaX DHEPreTHKH, MPOMBIIUIEHHOCTH u JKKX. Ienp mucrummmuebl «Herpamumuonssle u
BO30OHOB/ISICMbIE HCTOYHHMKH SHEPrHH» 3aKIIOYaeTcsi B M3YYCHHH COBPEMEHHBIX CIIOCOGOB
MCII0JIb30BaHHA HETPATHIHOHHBIX M BO300HOBIIAEMBIX HCTOYHHKOB 3Hepruu. Kypc cmocoGeTByet
(opMHUpOBaHMIO Yy CTYNEHTOB TEOPETHYECKHX INPEJICTABICHHN H 3JIEMEHTapHBIX TPAKTHYECKHX
HaBBIKOB B 00JIaCTH MCIOJIB30BaHHs HETPAIUIHOHHBIX H BO30OHOBIAEMBIX HCTOYHHKOB SHEPIHHU H
B 0011aCTH 3KOHOMHH 3HEPrOPecypCoB H SHEProcOepeKeHHs.

H3yuenne npoBoaHTCSA B JIBa TAllA: TEOPETHYECKHME OCHOBHI KYpPCa M IPAKTHIECKHMIL.

1.2. CtpykTypa 1 06bem Moay.is

Tabauua 1.
O6bem aucunminm ®dopma HTOroBoii
Ne [epestetis e iR MOayJisi H BCero NMPOMEKYTOYHOMH aTTecTalHH
s p ny MOAYJIs1 B 324eTHBIX | po JHCUMNJIMHAM MOAYJS H B
€AHHHLAX H Yacax 1EJI0OM 10 MOAYJIH
OneprosddexTuBHBIe
1. prosgd 4/144 IK3aMeH
TENIOTEXHOIOTHH
Herpanumuonnsie u
2. | BO300OHOBISEMbIE HCTOYHHKH 4/144 3auer
SHEPTHH
HUTOI'O no moxymo: 8/288 He IIPeIyCMOTPEHO




1.3. IlocienoBaTe IbHOCTL OCBOEHHSI MOXYJIsl B 00Pa30BaTeIbHOI IporpaMme

IIpepexBU3NTHI MOaY 151

MOIYJIst

ITocTpeKBH3UTHI H KOPPEKBH3HTDI

W cTOYHHMKH H CHCTEMBI TETIJIOCHAOKEHHS

1.4.  Pacnpenenenne KoMmeTeHI i N0 JHCHHMIUIHHAM MOTY.JIsl, IIAHHPYeMble
pe3yJabTaThl 00y4eHHs (HHAHKATOPDI) 10 MOLY.IIO

Nzyuenune

AUCHHIIHH  MOZYIA

IpeycMaTpuBaeT

bopMupoBaHHE  KOMITETEHI[HI

IIOCPEACTBOM IIOCJICOOBATEJIEHOIO OCBOEHUSA Pe3yJIbTaroB OGY‘JCHHH Ha OIpPEACIIEHHOM YPOBHE
CJIIOXKHOCTH COJEPKaHU4.

Pesynbrarbl 00yuenus 0 QMCHHMILUIHEE — 9TO KOHKPETHBIE 3HAHHUS, YMEHHS, OTIBIT H JPyTHe
pe3ynbTarhl (COAEpIKAaTEIbHbIE KOMIIOHEHTHI KOMIICTEHIHI), KOTOPHIX MIaHHpYeTCs NOCTHYb Ha
dTane H3y4YEHWs MUCHHUIUIMHBI MOMIYIS M KOTOpble JOJDKHBI OyZyT IIPOIEMOHCTPHPOBAHBI

06yan'OIHHMHCH H OICHCHBI

npenoaaBareiieM II0 HHI[HK&TOpaM/ H3MEPAEMBIM  KPHTECPHSIM,

BKJIIOYEHHBIM B (JOPMYJIMPOBKY Pe3yJIbTATOB 00yUeHHS.

VHnukatop — 310 mpusHak / cHrHan/ Mapkep, KOTODBIH MOKA3LIBAET, HA KAKOM YPOBHE
oOydJarowuiics 10JKEH OCBOMTE pe3ysIbTarhl 00ydeHus W UX MpeIbABIeHHe JOMKHO TOITBEPIUTE
(baxT ocBOEHHSs NPEIMETHOTO CONePKAHNS TAHHOMN TUCIIMILIHHEL

WHnuKaTtopsl  yYUTHIBAIOTCS IIPH  BHIOOPE M COCTABICHHH 3a7aHuil  KOHTPOJIBHO-
OLCHOYHBIX MEPONIPHATHH (OLIEHOYHBIX CPEICTB) TEKYIIEH H MIPOMEKYTOYHOM aTTeCTAIHH.

Ilepeuenn
Kon n naumenosanne Ilnanupyembie pe3yabTaThl 00yYeHus
AU CHHILTHH
KOMIIeTeHIHH (MHaOHKaTOPbI)
MOJyJIst
3namo:
OIIK-1. Criocoben — OCHOBHBIE KPHTEPHH 3HEProcOepeKeH .
(hOpMYIHPOBATH H peIlaTh Ymemo:
3aJ]a4M, OTHOCAIIHECH K — ILIAHUPOBATH MEPOIIPHSTHSA 110
npodeccHoOHaTBHOM dHEprocOepesKeHHIO U OLIEHUBATE HX
NeATENbHOCTH, IPHMEHSISI 9KOJIOTHYECKYIO H SKOHOMHUYECKYIO
(GyHIaMeHTaIbHEIE 3HAHUS 3¢ HeKTHBHOCTE.
OCHOBHBIX 3aKOHOMEPHOCTeH Bnaoemy:
Pa3sBHUTHSA IPUPOIEL, YENOBEKA | — MPOOIEMATHKOH H IIPHMEHEHHEM
u obmecTsa 9HEproaGeKTHBHBIX TEXHOJIOTHI B
DHeproaddhexkTHB COBPEMEHHOM IIPOH3BOJICTRE.
HbIE 3uamn:
TEIMIOTEXHOJIOTHH — NpaBOBbIE, TEXHHYECKHUE,

OITK-4. Cniocoben
pa3pabaTbiBaTh IEMEHTBI
TEXHUYECKHX 00BEKTOB,
CHCTEM M TEXHOJIOTHYECKHUX
IIPOLIECCOB € YYETOM
9KOHOMHYCCKHX,
9KOJIOTHYECKHX, COIIHATBHBIX
OrpaHHYEeHHH

3KOHOMHYECKHE, IKOTOTHYECKHE OCHOBEI
sHeprocbepeskeHns (pecypcocbepekeHus).
Vmemn:

— OLICHUBATh ITOTEHITHAI
sHeprocHepexeHus Ha 00beKTe
JesITeTIbHOCTH.

Bnaoemn:

— METOJIaMH OIIEHKH JKOJOIHYECKHX
NPEUMYLIECTB U 3()(HEKTHBHOCTH
BHEJIPEHHUS] THIIOBBIX MEPONPHSTHH U




sHeprocbeperaroIuX TeXHOJIOTHH.

OIIK-7. Cnocoben
IKCILTyaTHPOBATh
TEXHOJIOTHYECKOe
000pyI0BaHHE, BBINOIHATD
TEXHOJIOTHYECKHE ONepanui,
KOHTPOJIMPOBAThH
KOJIMYECTBEHHBIE U
Ka4eCTBEHHBIE TI0Ka3aTeIn
MOJTy4aeMOH IPOLYKIUH,
TNoKa3aTelH SHepro- u
pecypcoapeKTHBHOCTH
MIPOH3BO/ICTBEHHOIO [IUKIA U
NPOIYKTa, OCYIIECTBIATH
METPOJIOTHYECKOE
obecneyenue
IIPOM3BOICTBEHHOM
JESTENBHOCTH

3namu:

— THIIOBLIE 3HeprocOeperaromue
MEpOIPHATHS B dDHEPreTHKE,
NPOMBIITIEHHOCTH B 00bekTax JKKX;

— TEpPMOJHHAMUYECKHE MIPOIECCHl U IHKJIBI
npeoOpazoBaHUS JHEPTHH, IPOTEKAIOLIHE
B TEIJIOTEXHUYECKUX YCTAHOBKAX.

YVmemn:

— OTIpeZeNATh NoKas3aTend 3G dekTHBHOCTH
paboThI 3EKTPOCTAHIUH.

Bnademy:

— METOJMKAMH OLIEHKH MOTEeHIIHANA
sHeprocOepeKeHNs Ha IPeanpPUITHIX
SHEPreTUKH, NpoMbInuieHHOCTH 1 KKX.

I1K-3. Cnocoben
JIEMOHCTPHPOBATh
NIPHMEHEHHE OCHOBHBIX
CI1oco0O0B IOyUYeHus,
npeobpa3oBaHus, TPAHCIIOPTA
H MCIIO/IB30BaHMs TEIUIOTHI B
TEIIOTEXHHUYECKUX
YCTaHOBKax M CHCTEMax

3uame:

— KaJIOpH4YeCKHEe U IIepeHOCHBIE CBOMCTRA
BEINECTB IPUMEHHTENIBHO K pabodunm
T€JIaM TEIIOBBIX MAIIHH H
TEIIOHOCHTEIAM;

— 3aKOHBI COXPaHEeHHs U NpeBpalleHHs
SHEPruH NPUMEHHTENBHO K CHCTEMaM
nepeaadyd ¥ TpaHcHOpMaIUH TEIIOTHI.
Ymems:

— COCTaBIISITh 3HEPreTHYeCKHil macnopt
o0OBeKTa.

Bnaoemo:

— METOJJaMH OTIpe/IeIeHUs] ONTHMAIBEHBIX
PEKUMOB pabOTHI
9HEProTeXHOJIOTHYECKOro 000pYI0BaHHS.

Herpanunuonnsie
58
B0300HOBIIIEMBIE
HCTOYHHKH
SHEpPrHH

OIIK-3. Cnocoben npoBOaAHTH
HCCIIE0BAHUS U M3bICKAHHUS
IUIS peLICHHS] IPUKIIATHBIX
HH)KeHEPHBIX 3a/1a4,
OTHOCSIIHXCS K
npodeCcCHOHATEHOM
IEeATENbHOCTH, BKIIKOYas
MPOBENEHHE H3MEPEHHH,
IUIaHMPOBAaHHE M NOCTAHOBKY
9KCIIEPHMEHTOB,
HMHTEPIIPETAIHIO Ty Y€HHBIX
pe3yJabTaToB

3uame:

— OCHOBHBIE TPaIUIIHOHHBIE H
HETpaIuIHOHHEIE HCTOYHUKH SHEPrHH, UX
SHEpreTH4YeCKUH IOTeHIHal.

Ymemn:

— pacCUYMTHIBATH TEILJIOBEIE CXEMBI
00BEKTOB € HETPaAUIHOHHEIMH
UCTOYHUKAMHK SHEPTHH, BOJOPOIHBIX H
SJICKTPOXHMHYECKHX CHCTEM.
Braoems:

— NpoOIeMaTHKOM U MpUMEHEHHEM
HETPAJAHIIHOHHBIX H BO300OHOBIIIEMEIX
HCTOYHHUKOB SHEPTHH.

OIIK-7. Cnocoben
SKCILTYyATHPOBATH
TEXHOJIOTHYECKOE
o0opynoBaHue, BHITIOIHATE
TEXHOJIOTHYECKHE ONepalliy,
KOHTPOJIHPOBATh

Suame:

— MPUHIUIIEI B METOJILI IPAKTHYECKOI0
HCIIOJIB30BaHHUA HeTpa,HHHHOHHBIX
HCTOYHHKOB YHEPIHH;

— MIPHHIHUIE] pabOTHl H KOHCTPYKTHBHEIE
OCO6EHHOCTH 3H€pFETquCKHX }’CTaHOBOK,




KOJTM4eCTBEHHBIE U
Ka4yeCTBEHHBIE TI0KA3aTENHN
IOIy4YaeMOH NPOIYKIMH,
[I0Ka3aTelny SHepro- u
pecypcoddeKTHBHOCTH
IIPOU3BOICTBEHHOTO IIHKTIA H
IIPOAYKTA, OCYIIECTBIIATh
METpPOJIOTHYECKOe
obecrnieuenue
MPOU3BOIACTBEHHOMN
JeSTENLHOCTH

HCTIOB3YIOMINX BO30OHOBIIAEMbIE BH/IbI
JHEPTHUH.

Ymemo:

— MPECTABNIATh TEXHUYECKHE PEeIIeHHs,
HalpaBJieHHbIe Ha PALMOHATbLHOE
HCIOJIb30BAHHE HETPATUIIHOHHBIX H
BO300HOBIISIEMBIX HCTOUHHKOB JHEPIHH.
Baaoemuw:

— MOJIXO0JaMH K OIIpeNIeIeHHI0 TeXHHKO-
KOHOMHYECKOH 3 (PeKTHBHOCTH
IpUMeHeHHs YCTaHOBOK Ha 6aze HBUD.

[IK-1. Cnocoben
OCYUIECTBIIATH MOMCK,
00paboTKy u aHau3
HH(pOpMAIHK U3 Pa3THYHBIX
HCTOYHHUKOB M IPEICTABIATH €€
B TpeOyemomM dopmare ¢
HCIIOJIb30BAHHEM
HMH(OPMAITHOHHBIX,
KOMITBIOTEPHBIX H CETEBBIX
TEXHOJIOTHH

3name:

— COBpPEMEHHBIE CTIOCOOBI HCTIOIB30BAHMUS
HETPaJUIIMOHHBIX U BO30OHOBISIEMBIX
HUCTOYHHKOB DHEPIHH.

Ymemns:

— aJalTHPOBATh HOBBIE
sHeprocOeperarwIie TEXHOIOTHH B
IPOMBIILUIEHHOH TEMIO3HEPIEeTHKE I10]1
UMEIOLIHECS PECYPCh] OpPraHH3alHH.
Bnaodemw:

— uH(popmarrei 06 OCHOBHBIX BHIAX
HETPaJUIIHOHHBIX H BO30OHOBIAEMBIX
HCTOYHHKOB SHEPTHH (COJIHEYHOI,
BETPOBOH, THAPaBINYECKOH, IPHIHBHOM,
BOJIHOBO#i, T€OTEPMAJILHON H Ip.), HX
NOTEHLIHAJIE U DHEPIETHYECKHUX
XapaKTepUCTHKaX, HANPaBICHUAX HUX
BO3MOXKHOT'O MCIOJIb30BaHHS.

®opma o0yueHHns
Peanusanusi Moy s ipelycMOTpeHa st 00yJaroiumxcs o o4Hoi (opme.




PA3JIEJI 2. TIPOTPAMMBI MO YJIS
OHEPTO3®®EKTHUBHBIE TEIIVIOTEXHOJIOI' MYECKHUE CUCTEMBbI»

2.1. PABOYAS ITIPOTPAMMA JUCHUILIUHBI « JHEPT O3 ®®EKTUBHBIE

TEIVIOTEXHOJIOT U »

2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3ALIUU JUCHUTIJIMHBI
«OHEPI'O3®P®EKTHBHBIE TEINIOTEXHOJIOTI' TH»

2.1.1.1. TexHoJoruu 00y4eHHsl, HCTIOJIb3YeMble IPH H3YYeHHH THCHHITHHLI MOXY ISt

— TpanuuuonHas (penpojyKTHBHAs) TEXHOJOTHS, C IPUMEHEHHEM HH(OPMAHOHHBIX

TEXHOJIOTHI

2.1.1.2. Ilnanupyemble pe3yabTaTbl 00ydeHns (HHIMKATOPHI) M0 THCHHIIIHHE
«IJHeproddekTHBHBIE TENIOTEXHOJIOI HH»

Tabmuma 1

Koa u HaumeHoBaHHe
KOMIIETEHLHH

Ilnanupyemble pe3yabTaThbl 00y4eHus (HHAUKATOPDI)

OIIK-1. Cniocoben
(bopMyIHpOBaTh U perarhb
3a/1a4H, OTHOCSIIHECS K
npodeccHOHATBHOM
NesSTeIbHOCTH, IPUMEHSIS
byHIaMeHTaIbHbIe 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
Da3BUTHS IPUPOJIEL, YEJIOBEKA
¥ obuecTBa

3nameo:

— OCHOBHEIE KPUTEPHH 3HeprocOepeskeHus.

Ymems:

— IJIAaHUPOBATh MEPONPUSTHS 10 IHEProcOepeIKeHUIO 1
OIIEHHMBATh MX 3KOJOTHYECKYIO H 9KOHOMHYECKYIO
3¢hEeKTHBHOCTD.

Braoemnw:

— npobaeMaTHKo#i B MpUMeHeHHEM dHeproddhheKTHBHBIX
TEXHOJIOTHH B COBPEMEHHOM IPOHU3BOICTRE.

OIIK-4. Cnocoben
pa3pabaThiBaTh 3IEMEHTEI
TEXHHYECKHX 00BEKTOB,
CHCTEM M TEXHOJIOTHYECKHX
TIPOIIECCOB C YYETOM
3KOHOMHYECKHX,
3KOJIOTHYECKHX, COLMAJIBHBIX
OrpaHH4YeHHUH

3uame:

— IIPaBOBELIE, TEXHHYECKHE, IKOHOMHUYECKHE, 3KOJTOTHYECKHE
OCHOBBI 3HeprocoepexeHus (pecypcocOepekeHus).

Ymems:

— OLIEHUBATh NNOTEHIHAJ 3HeprocoepekeHus Ha 00beKTe
IESTEIbHOCTH.

Braoems:

— METOJJaMH OLICHKH 9KOJOTHYeCKHX IPEHMYIIEeCTB U

3} dexTHBHOCTH BHEAPEHNS THIOBBIX MEPOIIPUATHI H
3HEprocOeperaroIx TeXHOIOTH.

OIIK-7. Cnocoben
SKCILTyaTHPOBaTh
TEXHOJIOTHYECKOE
o0opynoBaHue, BEIIOIHATE
TEXHOJOTHYECKHE ONEPalluH,
KOHTPOJHPOBATh
KOJTM4eCTBEHHEIE U
KaueCTBEHHbIE NI0Ka3aTe |
NOTy4YaeMoi MpOIyKIIHH,
IoKa3aTesi JHepro- u
pecypcoadHeKTHBHOCTH
IIPOX3BOACTBEHHOIO IHKJIA U
IIPOAYKTa, OCYIIECTBIATE
METPOJIOTHYECKOE

3nams.

— THIIOBBIE 3HEpProcOeperarwIe MEPONPUATHS B JHEPTETHKE,
poMbIIIeHHOCTH H o0bekTax XKKX;

— TepMOAMHAMHUYECKHE IPOIECChl H IUKIIBI IpeoOpa3oBaHHs
SHEPrUH, IIPOTEKAOLIHE B TEMJOTEXHHYECKHUX YCTaHOBKAX.
Vmemn:

— olpenensiTh nokaszarenu 3G GeKTHBHOCTH PabOTHI
ANEKTPOCTAHLIHH.

Braoemn:

— METOJIMKAaMH OLIEHKH NOTeHIHANA dHeprocOepeKeHns Ha
MIPEIPUATHSIX SHEPTeTUKH, TpoMblieHHOCTH 1 JKKX.




obecrneyeHne
IIPOU3BOACTBEHHOM
JIEeSTEeILHOCTH

IIK-3. Cnocoben
JIEMOHCTPHUpPOBATh
NpUMEHEHHE OCHOBHBIX
€1oco0OoB MOyYeHus,
npeoOpa3oBaHus, TPAHCIIOPTA
H HCIIOJIB30BaHHS TEIUIOTHI B
TEIIOTEXHHYECKHX
YCTaHOBKaxX M CHCTeMax

3name:

— KaJIOpHYEeCKHE U NepPeHOCHEIE CBOMCTBA BEIIECTB
NPUMEHHUTENIBHO K pabOYUM TellaM TeIUIOBBIX MAaIIHH K
TEMJIOHOCHTEIISIM;

— 3aKOHBI COXpaHEeHMs ¥ MIPEBPAILCHHs YHEPTHH TPHMEHHTENILHO K
CHCTEMaM Iepeiayi U TpaHc(hopMaIiy TETIOTHL.

Ymems:

— COCTABIATh IHEPreTHUECKHH macmopT oObeKTa.
Braoems:

— METOJIaMH OIpeie/IeHHs ONITHMATIBHBIX PEKHMOB paboThI
3HEProTeXHOIOTHYeCKOro 000py I0BaHMS.

2.1.1.3. Coaep:xanne THCHHILTHHBI «JHEProdpdeKTHBHBIE TEMIOTEXHOIOI HE

Tabmuma 2
Koa
Pazpnen, rema
pa3neina, Copaepixanue
A JHCHHILTHHBI
Knaccudukanus BOP, ocHOBHEIE HallpaBIeHHS HX
Ucnonb3oBaHus. OLeHKa SHepreTHYecKUX NoTeph Ha
Bropuunsie
P1 IPOMBIIIICHHBIX ¥ JHEPTeTHYECKUX MPEANPUSTHIX H B
3HEpPropecypcrl
KKX. IIpumMeps! HCTIOIR30BaHKS BEICOKOTEMIIEPATY PHBIX
¥ HH3KONIOTEHIIHAIBHBIX TEIJIOBBIX OTXO0B
ITporno3 nepcnekTHBHOrO NOTpedIeHus
TOILTUBHOSHEPreTHYECKUX PECYPCOB B MHpE.
DuepromnorpebieHue B Mupe U Poccuu: cTpykrypa
DHeprocOepexeHue, p 1P p TRYEEYR
TOILTHBHOTO Oananca, CTPYKTypa noTpe0IeHus TOIIHBa
3KOJIOTHS ¥ OCHOBHBIE -
aneKTpocTaHIuAME. Opranu4decKkoe TOILUIHBO — OCHOBHOH
P2 TEHJEHIUH
HCTOYHMK dHepruu. IloHmkeHne kayecTna
HCTIONB30BAHUS
3HEPreTHYecKUX TOILIMB U ITPOOIEMBl HX HCIOIb30BaHHUS.
OpraHAYeCcKHX TOILIUB
CoBpeMeHHBIE TEXHOJIOTHH U NIEPCIIEKTHBHEIE IIPOEKTHI
SHEPreTHYECKOro UCII0Ib30BaHHs OPraHHYecKOTro
TOTLINBA
HoBple TEXHOJIOTMHU MOATOTOBKH TOIUIMB K CIKHTaHHUIO.
MeTo/1bI aKTHBAIIHH TOIUTHB. DKOJIOTHYECKHE aCIIEKThI
Hcnonb3oBanue TBEPIOTOIIMBHBIX TEXHOJIOTHH U HANpaBlIeHUs UX
P3 3HeprocoOeperaronmx coBepineHcTBOBaHHs. OCHOBHBIE BH/IBI U KlacCH(pUKaUs
TEXHOIIOTHH 1714 TEPMOXHUMHYECKOH nepepaboTKH TBepABIX TOILIHB.
HH3KOCOPTHBIX TOIIMB | [IpuMmeHeHue razorunpatoB. [ uaporeHn3amnus yriei,
NOJTy4YeHHE BBICOKOKOHIIEHTPHPOBAHHOI CyCIIEH3UN
(BomoyronpHOM, BOJOMa3yTHOH)
OcHoOBHBIE HaNPaBIEHHUS 3 i
CoBpeMeHHbIe TeXHOJIOTHH B 001acTH 00bIIOH 1 Masoi
pPa3BUTHS HOBBIX
SHepreTHKH. TemnioBble ABUraTeNnH, IapoBble MALIHHBI,
crocoboB
P4 naposbie TypOunsl. [uxn IITY, adpdexturocts I'TY,
SHEepPreTH4ecKoro
TOL-I'TY. ABC, cmeceobpa3zoBanue, BUIBI TONIIHBA,
WCIOJIb30BaHHUS "
nukisl JIBC, Tennosoii 6ananc T21-JIBC
OpPraHHYECKHX TOILIHB




2.1.1.4. SI3bIK peasM3alMH NPOrPaAMMbI
IlporpaMma JHCHMIUTMHBI peaqu3yeTcss Ha TOCYJapCTBEHHOM s3bike PoccHHCKOH
®enepanun.

2.1.2. YYEBHO-METOJAMYECKOE W WH®OPMAIMOHHOE OBECIEYEHHME
TACHUTLTAHBI

JJIeKTPOHHBIE pecypcehbl (H31aHHs)
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@enepanpHplii  3akoH  orT  23.11.2009 Ne 261-®3 (pex. ot 03.07.2016) «O6
3HEProcOEpeKEHHH M O TOBBILICHHH 3HEPreTH4eckoil 3QPEKTHBHOCTH M O BHECEHHH
M3MEHCHHI B OTAENbHEIE 3aKOHOAaTeIbHbIe akThl Poccuiickoii eneparmy [DIeKTPOHHbIN
pecypce]. URL: http://www.consultant.ru/document/cons doc LAW 93978/
l'ocynapcteennas mporpamma Poccuiickoit ®emepannu «Pa3sBHTHE 3HEPreTHKH», YTB.
Ilocranosnenuem Ilpasutensctea PP ot 15 anpens 2014 r. Ne 321 [DnexTponHbiit pecypce].
URL: http://docs.cntd.ru/document/499091759

l'ocynapcTBenHbIii 10KIa O COCTOSHUH 3HeprocOepekeH s U MOBLIIEHHH SHEPreTHYECKO
s¢dexrusrocTH B Poceniickoit ®enepamun 8 2018 romy. M.: Munsuepro Poccun, 2019. 85

c. [DnexTpoHHBIH pecype] URL:
https://economy.gov.ru/material/file/d81b29821e3d35a8929c84d808de8 1d/energyefficienc
y2019.pdf

OHeprocbeperaronye TEXHOIOTHH B dHepreTHke : ydyeGHoe mocobue / A.A. ByGeHunkog,
T.B. bybenunkosa, C.C.Twpmmr wu 1p. ; Munobpraykn Poccum, Omckuii
rOCyapCTBEHHBIH TeXHHYecKuit yHuBepcuteT. — Omck : Msmarenscteo OMI'TY, 2017. —
142 c. : rpad., cxem., wur. - Pexum gocryma: mno mnoamucke. — URL:

http://biblioclub.ru/index.php?page=book&id=493296 — Bubmuorp. B kH. — ISBN 978-5-
8149-2561-9. — Tekcr : 3MEKTPOHHBIMH.

OueprocOepexeHre M 3HepreTHueckas d(dexTuBHOCTL : yuebHoe mocobue : [16+] /
I'.B. Ilankuna, T.B.TyceBa, ®.B. Banamos u ap. : pen. I'.B. Ilaukuna ; Axazemus
CTaHIAPTH3ALIH, METPOJIOTHH ¥ cepTH(UKAUHH. — MockBa : AKaJeMusi CTaHJapTH3alNH,
MeTposioruu | ceprtiukanuu, 2010. — 153 ¢. — Pexum noctyna: nmo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=137024 — ISBN 978-5-93088-105-9. — TekcT
: JJIEKTPOHHBIH.

I'puropsesa, O.K. DHeprocGepeskeHre B TEIIOSHEPIETHKE M TETLIOTEXHONOTHAX : yueOHOe
nocobue / O.K.T'puropeesa, A.A.@panuesa, }O0.B. Opunnuukos. — Hosocubupck :
HoBocubupckuii rocynapcTsenHsiii TexHHYeckuil ynusepeuter, 2015. — 258 c. : rpad.,
Tabn., cxem., un. — (Yuebuuku HI'TY). — Pexum pocryma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=436027 — Bubmmorp.: ¢. 235-236. — ISBN
978-5-7782-2606-7. — TekcT : 37€KTPOHHBIIA.

IIpodeccuonanbupie a3kl  AaHHBIX, HH(POPMANHOHHO-CIIPABOYMHbIE H TMOHCKOBBIE
CHCTEeMBI

e DOBC «Jlanp» http://e.lanbook.com/

9BC «YHuBepcurerckas 6ubauorexa onnaiin www.biblioclub.ru

9B «Onextponnas 6ubmoreka HTH» http:/elib.ntiustu.ru

3onanbHas Hay4Has 6ubnnoreka Yp®Y. — Pexxum mocryna: http://lib.urfu.ru/
I'ocynapcteennas HHOPMAHOHHAS CHCTEMA B 06JIaCTH 3HEprocbepekeHns H
NOBBINIEHMs SHepreTHyeckoii s dexTuBrocTn (TUC «Dueproaddexturrocts» ) URL:

http://gisee.ru
e MunncrepcTBo 3HepreTuku Poccuiickoit ®enepanuu https://minenergo.gov.ru/




Ilepuoauyeckue Ky pHAJIbI
e ExxeMecsuHbIH TEOPETUYECKHIl B HAYUHO-TIPAKTHUECKHi xypHAaT « TennosHepreTukay

http://tepen.ru/
e Kypnan «M3Bectus PAH. Duepreruxa» https://sciencejournals.ru/journal/izen/

Marepuausl aas gun ¢ OB3
Bece xontentr OBC mpencraBieH B Buae (aitoB chmeummanbHOro (opmara IUis
BOCIIPOM3BE/IEHHS CHHTE3aTOPOM peYH, a TakKike B TeCTOBOM BHJE, IPHUTOIHOM IJiS MPOYTEHHS C
HCIIOJIE30BAHUEM 3KPAHHOH JIYIIbl M HACTPOHKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHbBI
«IHeproddpekTHBHLIE TEMIOTEXHOIOI HH

Cgsenennss 00 OCHAaIIeHHOCTH JHCUHMILIMHBI CHENHMAJIH3HPOBAHHBIM H JIA00PAaTOPHBIM
o0opya0oBaHHEM H NIPOrPaMMHBIM oDecriedeHHeM

Tabmuma 3

HaumeHnoBaHue
crneuuanbHbIX

[Nepeyens nporpaMMHOro

N " OcHaleHHOCTE CIIeLHalbHEIX obecrneyeHus.
o B MMOMELIEHHH H a5 .
BH,[[ 3aHATHH = NOMELIEHHHN U TTOMELIEHUH AJ1d PexBu3uTh
s AR i caMocTOsTeNbHOH paboThbl MOATBEPIKAAIOLLET
CaMOCTOATEIIbHOM p ATECPLEICIORRS
JIOKyMeHTa
paboTE!
— OnepannonHas
cucrema Windows,
o(HCHBIA MaKkeT
Microsoft Office
Jorosop No 43-
Mebenb ay nuTOopHas ¢ 12/1712-2019 ot
KouM4ecTBoM pabouux mect | 18.11.2019;
B COOTBETCTBHH C — Ilnardopma Microsoft
KOJIMYECTBOM CTYAEHTOB, Teams (B  cocrase
VYyebuas pabouee MecTO Microsoft Office-365)
ayIUTOpHS JIst NpenoaBaTens, J0cKa Jlorosop Ne 43-
1 Jlexun IIPOBEICHHUS ayIUTOpHAs. 12/1712-2019 ot
JIEKITHOHHBIX KomnbroTepHas TeXHHKA: 18.11.2019;
3aHATHH KOMILJIEKT NPOEKIIHOHHOTO — Cucrema
o0opyoBaHuUs: yIpaBleHUs Y4eOHbIM
HOYTOYK/KOMIIBIOTED, KOHTEHTOM H
TIPOEKTOP, MPOEKIIMOHHBII obyuernnem LCMS
3KpaH/mocKa. Moodle
Coboznno
pacnpocTtpansiemoe 110
C OTKPBITHIM KOJIOM:
GNU GENERAL
PUBLIC LICENSE
Mebens aytuTOpHas ¢ — OmnepanuonHas
VueOnas ,
KOITH4YeCcTBOM paboumx MecT | cucTema Windows,
ITpakTHuYeckue | ayaUTOPHS IJIst .
B COOTBETCTBHH C o(uCHBIH naker
2 3aHATHS NPOBEICHHS !
KOJIMYECTBOM CTY/IEHTOB, Microsoft Office
MPaKTUYECKUX n
i pabouee mecTo Horosop Ne 43-
3aHATHH

npenoaaBaTeiis, J0CKa

12/1712-2019 ot
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ayJIUTOpHasl.
KomnbrorepHas TexHuKa:
KOMILIEKT MPOEKIIMOHHOTO
o0opy10BaHHSA:
HOYTOYK/KOMITBIOTEP,
IPOEKTOP, MPOEKIIMOHHBIH
9Kpan/nocka. Ycrpoiicrea
IIOJKIIIOYEHHS K CeTH
WuTepner, noctyn B
3JIEKTPOHHYIO
uH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO Cpeay
HTH (dpunnana) YpdY,
KOMILJIEKT JINIIEH3HOHHOTO
porpaMMHOTo obecriedeHus

18.11.2019;

— ITnardopma Microsoft
Teams (B  cocTaBe
Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

— CucreMma

yTpaBleHUs yuyeOHbIM
KOHTEHTOM H
obyuenunem LCMS
Moodle

CroboxHo
pacnpocTpansemoe [10
C OTKPBITBIM KOJIOM:

GNU GENERAL
PUBLIC LICENSE
Mebenb ayautopHas ¢
KOJIMYECTBOM PabOYHX MeCT
B COOTBETCTBHH C
KOJIMYECTBOM CTYJIEHTOB,
pabouee MecTo — OnepauuoHHas

npenoaaBaTeiisa, J0CKa
ayJHTOpHAas.

cucrema Windows,
oucHbIH naker

KomnerorepHas TexHUKa: Microsoft Office
VyeGHas KOMILJIEKT IPOEKIHOHHOTO Jorosop Ne 43-
T obopyaoBaHus: 12/1712-2019 ot
3 | KoncymsTamun | = HOYTOYK/KOMIIBIOTED, 18.11.2019;
IIPOBE/ICHUS o :
S IIPOEKTOP, NPOEKLIHOHHBIH — IInarpopma Microsoft
KOHCYJIbTaluH -
JKpaHn/focka. YcrpoicTea Teams (B  cocraBe
MOIKIIIOYEHHS K CETH Microsoft Office-365)
WnuTepHert, nocTyn B Horosop Ne 43-
3JIEKTPOHHYIO 12/1712-2019 ot
UH(POPMALHOHHO- 18.11.2019
00pa3oBaTeIbHYIO Cpedy
HTHU (pumuana) YpdV,
KOMILIEKT JIMIIEH3HOHHOTO
IIPOrpaMMHOr0 obecre4eHus
Mebenb ayiuTOpHas ¢ — Onepanuonnas
KOJIH4ecTBOM pabouux MecT | cucteMa Windows,
B COOTBETCTBHH C oucHBIH makeT
KOJTHYECTBOM CTYIEHTOB. Microsoft Office
KommsloTepHas TexHHKa: Jorosop Ne 43-
T — IloMermenns IUIHU KOMILIEKT ITPOEKLIHOHHOTO 12/1712-2019 ot
4 CaMOCTOSITENIbHOM | 000pyA0BaHHUS: 18.11.2019;
Has pabota :
paboThl HOYTOYK/KOMITBIOTED, — Inardopma Microsoft
CTYJEHTOB =
o0yuaromuxcs IIPOEKTOP, NPOEKLIMOHHBIH Teams (B  cocraBe
sKpan/mocka. Ycrpoiictea Microsoft Office-365)
MOJKJIIOUEHHS K CETH Jorosop Ne 43-
WuTepHert, 1ocTyn B 12/1712-2019 ot
3JIEKTPOHHYIO 18.11.2019
HH(OPMALHOHHO- — JloroBop Ha
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00pa30BaTEeNbHYIO CpeLy
HTU (punuana) YpdV,
KOMILIEKT JTHIIEH3HOHHOTO
MPOrPaMMHOT0 obecredeH sl

NpenocTaBJICHHE
NOCTOSAHHOI'0 JOCTYIIA K

ceTd MHTEpHET OT
30.12.2019 Ne 800037

Texyumii
KOHTPOJIb
IIPOMEXYTOYH
as arTecTanus

VYyebnas

ay M TOpHs JIIst
TEKYIIIETO
KOHTPOJIA U
TIPOMEXKYTOYHOH
arrecTaluu

Mebens ayiuTopHas ¢
KOJIHYECTBOM pabouux MecT
B COOTBETCTBHH C
KOJINYECTBOM CTYAEHTOB.
KommnbiotepHas TexHUKa!
KOMILIEKT IIPOEKIIMOHHOTO
000pyI0BaHHS:
HOYTOYK/KOMIIBIOTED,
IIPOEKTOP, IPOEKIIUOHHBIA
9KpaH/mocka. YcTpolicTea
NOJIKITFOYEHHUS K CETH
WnTepuer, goctyn B
3JIEKTPOHHYIO
HH(pOpPMALIHOHHO-
o0pazoBaTrebHYIO cpery
HTH (¢punuana) YpdV,
KOMIUIEKT JIHLEH3HOHHOT O
IIPOrpaMMHOT0 o0ecneyeH s

— OnepaunoHHas
cucrema Windows,
oucHbIH nakeT
Microsoft Office
Jlorosop Ne 43-
12/1712-2019 ot
18.11.2019;

— ITnarpopma Microsoft
Teams (B  cocraBe
Microsoft Office-365)
Jlorosop Ne 43-
12/1712-2019 ot
18.11.2019;

— Cucrema

ynpaBlieHus y4eOHBIM
KOHTEHTOM H
obyuennem LCMS
Moodle

Coboano
pacnpoctpansemoe [10
C OTKPBITHIM KOJIOM:
GNU GENERAL
PUBLIC LICENSE

— JloroBop Ha
npenocTaBlIeHue
MOCTOSIHHOTO JI0CTYHa K
cetd MHTEpHET OT
30.12.2019 Ne 800037
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PA3JIEJI 2. TIPOTPAMMBI MOIYJIS
«3HEPTO3®®EKTHUBHBIE TEIIJIOTEXHOJIOTHYECKHE CUCTEMbI»

2.2. PABOYAS ITPOTPAMMA TUCHUILIUHBI «<HETPAJTHIIMOHHBIE U
BO3OBHOBJISIEMBIE HCTOYHHUKH SHEPT UMW»

2.2.1. COIEPXXAHHUE 1 OCOBEHHOCTH PEAJIMZAIIMHU JUCITMITJIMHBI
«HeTpaaunuoHHbIe H B0300HOBAsIEMbIe HCTOYHHKH IHEPrumn»

2.2.1.1. Texnosoruu o6y4ennsi, HCIO.Ib3yeMble NPH H3y4EHHH THCHHILTHHBI MOTYJIsI

— Tpanuuuonnas (penpoayKTHBHAS) TEXHOJOTHS, C TNPHUMEHEHHEM MH(OPMALMOHHbIX

TEXHOJIOTHHA

2.2.1.2. [lnanapyemble pe3yabTaThl 00y4eHus (HHAHKATOPHI) N0 AHCIHIIIHHE
«HeTpajnunonnbie u B0300HOB /IsIeMble HCTOYHHKH YHEPIHI»

Tabmuma 1

KO}I H HAHMEHOBaHHE KOMIIETEHIIHH

Ilnanupyemble pe3ybTaThl 00y4eHHs
(MEAUKATOPBI)

OIIK-3. CriocobeH npoBOAXTE HCCIENOBAHHS H
H3BICKaHHS IS pelleH sl IPUKIIaJHBIX
HH)KEHEPHBIX 337134, OTHOCSIIHXCS K

PO eCCHOHANBHOM AeSTeTbHOCTH, BKIIOUas
IIPOBE/IEHHE H3MEPEHUH, IIaHUpPOBaHKE H
TIOCTAHOBKY 3KCIIEPHMEHTOB, HHTEPIIPETALIHIO
NOTY4EHHBIX Pe3yJIbTaToB

3nams:

— OCHOBHBIE TPaIULIHOHHbBIE H HETPATUIIHOHHEIE
HCTOYHMKH SHEPTHHU, X JHEPreTHUECKH
TOTEHIIHAIL.

Vuemn:

— pacCUMTHIBaTh TEIUIOBbIE CXEMBI 0OBEKTOB C
HETPaIHMIMOHHBIMU HCTOYHUKAMH SHEPTHH,
BOJIOPOJHBIX U 3JIEKTPOXHMHYECKHX CHCTEM.
Bhaoemy:

— npobaeMaTHKOH U IPUMEHEHHEM
HETPaTHIIHOHHBIX H BO30OHOBISEMBIX
HUCTOYHHMKOB SHEPTHH.

OIK-7. CnocobeH 3KcIlyarupoBarh
TEXHOJIOrn4yecKkoe 000pyI0BaHHe, BBIOIHATE
TEXHOJIOTHYECKHE ONepalui, KOHTPOJIHPOBATh
KOJIMYECTBEHHBIE U KaYeCTBEHHBIE MOKA3aTeIH
NOJTy4aeMOoH NPOIYKIMH, TOKA3aTeNIH SHEPTO- H
pecypco3(eKTUBHOCTH NIPOM3BOACTBEHHOTO
IUKJIa ¥ IPOIyKTa, OCYIIECTBIATh

JCATCIIBHOCTH

METPOJIOTHYECKOE obecneueHnue HpOHBBOﬂCTBeHHOﬁ

3uame:

— IPHUHLUIIBI ¥ METOJIBI TIPAKTHYECKOTO
HCIIOJIB30BAHMS HETPAJIHIIHOHHBIX HCTOYHHKOB
SHEpIHH;

— IIPUHIHIB! pabOThI H KOHCTPYKTHBHEIE
0COOEHHOCTH YHEPreTHYECKHX YCTaHOBOK,
HCIOJIB3YIOIIUX BO30OHOBISEMBIE BHIbI
SHEPTHUH.

Vyvemn:

— NPECTABIATL TEXHUYECKHE PeleHHUS,
HanpaBJICHHBIE HAa pallHOHAIBHOE
HCITIOJIb30BAHHE HETPAIUIIHOHHBIX
BO300HOBISIEMBIX HCTOYHHUKOB YHEPrHH.
Braoemu:

— I[I0JIX0JJaMH K OTIpEeIeICHHIO TEXHHKO-
SKOHOMHYECKOH 3()PeKTHBHOCTH TPHMEHEHHUS
ycTaHoBOK Ha 6aze HBUD.

H TIPEJICTaBIATh €€ B TpebyeMoM dopmare ¢
HCIOJIB30BAHHEM HH(OPMAIIHOHHBIX,

ITK-1. Cnocoben ocyInecTBIsTH OKUCK, 00paboTKy
¥ aHaIM3 HHPOpPMAIIHK U3 Pa3IMYHBIX HCTOUHMKOB

3uame:

— COBPEMEHHBIE CIIOCOOBI HCITOIE30BaAHKS
HETPaIUIIHOHHBIX H BO300HOBIISEMBIX
HCTOYHHMKOB JHEPIHH.
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KOMIIBIOTEPHBIX H CETEBLIX TEXHOJIOTHI

Vyvemn:

— aJanTHpOBaTh HOBBIE dHeprocOeperaonue
TEXHOJIOTHH B IPOMBILLIEHHOH!
TEIJIOIHEPTETHKE M0 UMEIOIINUECS PECYPCHI
OpraHu3aIuy.

Braoemn:

— uHopmanmeit 06 OCHOBHBIX BHIaX
HEeTPaJUIIMOHHBIX H BO300OHOBIISIEMBIX
HCTOYHHKOB 3HEPTHH (COJIHEYHOMH, BEeTPOBOI,
THIPaBIMYECKOM, MIPUIMBHOM, BOJIHOBOM,
reoTepMaiabHOM U Ip.), UX IOTEeHIHalle H
JHEPreTUYECKHX XapaKTepHCTHKaX,
HaMpaBJICHUSIX HX BO3MOKHOTO HCIOJIb30BAHHS.

HCTOYHHKH 3HEPrun»

2.1.3. Conep:xanne qucnnminabl «HeTpagnuuonnsie u Bo300HOBIsIeMble

Tabnuna 2
Bzt Paznes, Tema
pa3jaeJa, Conep:xanue
w— AUCHHILIHHBI
Bung! sHepreTuyeckux pecypcoB. 3anackl S9HEpreTHIeCKHX
pecypcoB B Poccuu u B Mupe. DHepreTHyeckas CTpaTerus
P1 Brenenue Poccun mo 2030 roga. DHepreTrueckuii moteHman Poccuu.
JKOJIOrHYecKHe OrpaHu4eH s TOTpedIeH!sl SHEPTOPECY PCOB.
MacmTabs! HCOIB30BaHUS BO300OHOBISEMBIX HCTOYHHKOB
SHEPTHHU B MHpE
IlerporeorepmanbHbie pecypebl. MicnonszoBanue
Pl I'eorepmanbHast sHeprust | reorepMaibHbIX Boj. Bapuantel ['eoDC. [Ipobnemsl
reoTepMalbHOI SHepreTHKH
Ouenka conmHeyHoi sHeprun. IIpuMeHeHne conHedHoH
SHEPTHH ISl OTOIUICHHS U ropsiuero BogocHabxeHus. OnsIt
P3 Hcnonp3oBanue SHEprUH | IPUMEHEHHS COMHEYHBIX Harpesareneil. KoHeHTpaTophl
Conrna coHeyHOH 3Hepruu. [lomydenne 3neKTpOIHEPTHH.
KombuHupoBaHHas BbIpaOOTKa TEIIOBOH M 3JIEKTPHYECKOH
sHepruu Ha 6aze poTosnekTpuyeckux npeobpaszoparenei
Berep xak ucrouHuk 3Hepruu. BeTposHepreTiuueckuii KagacTp.
Juana3zoH pabo4yux CKOpPOCTEH BETPOIHEPIETHUECKUX
P4 BerposHepreruka ycTaHOBOK. PaboTa BeTpoABUraress ¢ TOpH30HTAIbHOM OCBHIO
BpauleHus. BzauMoselicTBHE 10IaCTH BETPOKOJIECA C TIOTOKOM.
OO6nacTH UCIIOIBL30BAHKS BETPOIHEPIreTHUECKHX YCTAHOBOK
DHepreTHYECKOe UCIOIb30BaHUE IPEBECHHEI U HHOM
HcnonszoBanue O6uomaccel. AHaspoOHbIe OakTepHH. A3poOHBIE OaKTEPHH.
PS5 Ouomaccel B kayectBe | [Ipom3BozacTBO 6Horaza. DkOHOMHKA OMOra30BLIX YCTaHOBOK.
HCTOYHHKA SHEPIUH ITpumeHenre GHOTEXHOJIOTHH B CUCTEME OYHCTKH OBITOBBIX
CTOYHBIX BOJ
Cocras tBepasx 0bITOBBIX 0TX0/10B (TBO). CriocoOs!
DHepreTuyeckoe yrunusanun TBO. Cxema MycOpOCKHTaroImero 3arojia. Tonku
Pé6 HCToab30Banue TBepanlX | i cxuranusa 1ThO. Cxuranue TBO B sHEpreTHYECKHX
OBITOBBIX OTXOJIOB xotnax. [lepciekTuBHBIE pa3paboTKH B 00IaCTH YTHIH3AIHH
TBO
P7 BozobHopnsiembie Bo0300HORBNIseMbIe HCTOYHUKH dHeprui. TepMHHBI H
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UCTOYHHUKH SHEPTHH onpeznenenus. Knaccuduxanus. [Ipumepsl KpyIHBIX CTaHLUH,
(BU3). OcHoBHEBIE paboTaroImuX Ha UCNOIL30BAHHH BO30OHOBIISEMBIX
IIOHATHS U HCTOYHHKOB 3Hepruu. CpaBHEHHE BBIPaOOTKH dHEPTUH OT
KJ1acCH(UKaIHUS. BO300HOB/IsSIEMBIX HCTOYHUKOB B Poccuu u Mupe.

2.2.1.4. SI3bIK pea/iH3alHH NPOTPAMMBI
ITporpaMma JHCHMIIMHBI peajlu3yeTcss Ha TIOCYIapCTBEHHOM si3bike POCCHHCKOI
ODenepanun. '

2.YYEBHO-METOJUYECKOE H HWH®OPMAIIMOHHOE OBECIIEYEHUE
JACHHITIMHBI

DJIEKTPOHHBIE pecypchl (H3IaHHs)

1. Cubuxun, M.IO. HerpanunuonHsle u BO30OHOBJISEMBbIE HCTOYHHKH JHEPrHH : ydeOHOe
nocobue / M.IO. Cubuxun, }O./1. Cubukun. — Mocksa ; bepnun : Jlupexr-Meua, 2014, —
229 c¢. : wun, Tabn., cxem. — Pexum gocryma: mo mnommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=257750 — bubmuorp. B k. — ISBN 978-5-
4475-2717-4. —DOI 10.23681/257750. — TekcT : 3neKTPOHHBIIA.

2. EmuctpatoB, B.B. Hcnons3oBanne B030GHOBIseMON 3HepruM : yuebHoe mocobue /
B.B. EmuctpatoB ; ®enepanbHoe areHTCTBO 10 06GpaszoBanuio, Cankrt-IletepGyprekuii
rOCyIapcTBEHHBIM MOJIMTEXHHYeCKHil yHuBepcuteT. — Cankr-IletepOypr : M3marenscTBo
ITomarexauyeckoro yHusepcuteta, 2010. — 225 c. : cxem., Tabi., ui. — Bubmuorp. B KH. —
ISBN 978-5-7422-2110-4. [DnexTponHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=362973

3. HerpaaunuonHsle H BO30OHOBIIEMbIE HCTOYHHKH SHEPrUH : yueGHoe mocobue / coct. U.IO.
Yyenkosa ; MunucrepcTBo obpazoBanus u Hayku Poccuiickoit @enepanun, OenepanbHoe
rocyaapcTBEHHOE aBTOHOMHOE o0pazoBaresibHOE YYpEKICHHE BBICITIETO
npogeccronanbHoro obpazoBanus «CeBepo-Kaskasckuii (enepanbHblii YHHBEPCHTET). —
Crasponons : CK®Y, 2015. — 148 c. : mn. — Pexum mocryna: mo noxnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=457472 — Bubamorp. B kH. — TekcT

3JIEKTPOHHBIH.
4. Jlsmxos, B.W. HeTpanuuuoHnHbie  BO300HOBIsSeMble HCTOYHMKH dHeprud / B.U. Jlsmkos,
C.H.Ky3pmun ; MunnucrepctBo obpa3oBanus M Hayku Poccuiickoii ®enepanum,

®enepanbHOE TrOCYIapCTBEHHOE OIOMKETHOE 00pPa30BaTeNIbHOE YYPEKIEHHE BBICIIETO
npodeccHoHaNbHOTO  00pazoBanusi «TamMOOBCKMIl IOCYNapCTBEHHBIH — TEXHHYECKHIi
yHuBepcuteT). — TamboB : M3narenscteo ®I'BOY BIIO « TT'TV», 2012. — 95 ¢. : ., Tabu.,

CXEM. - Pexum JOCTyIa: o MOJTIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=277820 - bubmmorp. B kH. — Teker
3JIEKTPOHHBIH.

IIpodeccnonanbupie 6a3bl  JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHLIE H INOHCKOBBLIE
CHCTEMBI

e DObBC «Jlaup» http://e.lanbook.com/
9BC «YnuBepcurerckas 6ubinoTeka omnaitn www.biblioclub.ru
Ib «3nexrponnas 6ubmmorexa HTW» http://elib.ntiustu.ru
3onanbHag HayyHas 6ubmroreka Yp®VY. — Pexxum noctyna: http:/lib.urfu.ru/
I'ocynapcTBeHHas HHGOPMAaMOHHASI CHCTEMA B 06J1aCTH dHeprocGepeskeHus U
noBbILEHN dHepreTuyeckoi addextuBHocTu (ITMC «Bueproaddhextusrocts») URL:

http://gisee.ru
e Munucrepcrso snepreTHkH Poccuiickoit ®eneparuu https://minenergo.gov.ru/
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IMeprnoanyeckue KypHaIbI
e ExemecsyHbIi TeopeTHUECKHH M HAyYHO-NPaKTHYECKHH KypHaI « TeniosHepreTukay
http://tepen.ru/

e XKypnan «M3Bectuss PAH. DHepreruka» https:/sciencejournals.ru/journal/izen/

e MexayHapoaHbIH Hay4HBIH )KypHAaTI AJbTepHATHBHAS SHEPreTHKA U IKOJIOTHS
(ISJAEE) - ISSN 1608 — 8298 https://www.isjaee.com/jour/index

Marepuais! aas jauu ¢ OB3
Bece komtent OBC mnpencraBren B Buie ¢aitnos cnenmansHoro gopmara s
BOCIIPOM3BEICHHSI CHHTE3aTOPOM pEYH, a TaKKe B TECTOBOM BHJE, IPUTOJHOM Ul NPOYTEHHUS C
MCIIOTE30BAHUEM 3KPAHHOH JIYIIbl U HACTPOHKOH KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUTIJIHHBI
«HeTpaauunoHHbIe H BO300HOB /IsIeMble HCTOYHHKH YHEPrHID

Ceenennsi 00 OCHAMEHHOCTH AHCUHIUIMHBI CIENHAJH3MPOBAHHBLIM H J1a00pPaTOPHBIM
000py10BaHHEM H IPOrPAMMHBIM 00ecne4eHHeM

Tabmuua 3

HanmMeHnoBanue
ClieLHalIbHbIX

[lepeyeHb MPOrpaMMHOro

Ne i OCHa]J.IeHHOCTb ClleHANIbHbIX obecrieueHus.
i Bun 3austuii ﬂOME]J.leHl:IJId 3 TNOMELIEeHHI ¥ MOMeLeHUH s PexkBU3uTHI
i S L camocCToATeNbHOMH paboThkl MOJATBEPKAIOLLETO
CaMOCTOATEIbHOH
paGOTbI JOKYMEHTA
— OnepaunoHHas
cucrema Windows,
o(uCHBIH MakeT
Microsoft Office
Horosop Ne 43-
Mebenp aytuTopHas ¢ 12/1712-2019 ot
KosMmuecTBoM paboumx mect | 18.11.2019;
B COOTBETCTBHH C — [Inardopma Microsoft
KOJIM4YECTBOM CTYICHTOB, Teams (B  cocraBe
VYuebnas pabouee MecTO Microsoft Office-365)
ayIMTOpHUs JUIs npenojaasarens, JocKa Jorosop Ne 43-
1 Jlexnun IPOBE/ICHHUS ayIuTOpHas. 12/1712-2019 ot
JICKIIMOHHBIX KomnbproTepHas TexHuka: 18.11.2019;
3aHATHH KOMIUIEKT MPOEKIIHOHHOTO — Cucrema
o0opyaoBaHusi: yIpaBleHHs Yu4eOHBIM
HOYTOYK/KOMITBIOTED, KOHTEHTOM I
IIPOEKTOP, MPOEKIIHOHHBIH obyuennem LCMS
SKpaH/IocKa. Moodle
CroboaHo
pacnpoctpansemoe [10
C OTKPBITBIM KOJIOM:
GNU GENERAL
PUBLIC LICENSE
TipaxTueckue VYyebuas Mebenb ayauTopHas ¢ - OnepauH?HHasl
9 N ayIUTOpHUS IS Konu4ecTBOM pabouux Mect | cuctema Windows,
IIPOBEJICHUS B COOTBETCTBHH C o ucHBI makeT
NPaKTHYECKUX KOJIHYECTBOM CTYJACHTOB, Microsoft Office
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3aHATHH pabouee MecTo Jorosop Ne 43-
IperoaaBaTens, 10cKa 12/1712-2019 ot
ayauTOpHAs. 18.11.2019;
KomMmbloTepHas TeXHHKA: — Ilnardopma Microsoft
KOMILIEKT MPOEKIIMOHHOTO Teams (B  coctaBe
obopynoBaHu: Microsoft Office-365)
HOYTOYK/KOMIIBIOTEP, Jorosop Ne 43-
IPOEKTOP, NPOEKIIMOHHBIH 12/1712-2019 ot
3KpaH/nocka. YCcTpoiicTsa 18.11.2019;
INOOKIHOYEHHUS K CETH = CI/ICTGMH
Wntepuer, noctyn B ynpaBjeHus: yuyeOHbIM
AJIEKTPOHHYIO KOHTEHTOM H
UHGbOPMAIMOHHO- obyuyennem LCMS
00pa3oBaTeIbHYIO CpeIy Moodle
HTHU (dpunuana) YpdV, CobonHo
KOMILJIEKT JIMIIEH3HOHHOTO pacnpoctpansemoe [10
IPOrpaMMHOI0 00ECNIEUeHHsI | C OTKPBITHIM KOJIOM:

GNU GENERAL

PUBLIC LICENSE
Mebenb ayiuTopHas ¢
KOIMYECTBOM paboymx MecT | e O
R cucreﬁa%\/indows
KOJIMYECTBOM CTYJICHTOB, — o ’
S Microsoft Office
IIpenoaaBareis, 10cKa Tioresop No45:
ik P ; 18.11.2019;

VYyeOnas R N T i — ITnarpopma Microsoft
obopynoBaHus:

Koncynabrauuu PO HOYTOYK/KOMIIBIOTED Te.arns (= . Socmme
IpOBEIeHHS DoKT "HHﬁ Microsoft Office-365)
KOHCYJIbTalMi P P, HpGeRTEon Jorosop Ne 43-

9KpaH/nocka. YcrpoiicTsa 12/1712-2019 ot

HOJKITIOYEHHUS K CEeTH 18.11.2019

Hurepuer, noctyn B _ Jorosop Ha

;i?;pizHionHO_ IpeJl0CTaBIeHue
S IOCTOSIHHOT'O JIOCTYTA K

00pazoBaTeNbHYIO cpery st Shuei e

M o) JpE, 30.12.2019 Ne 800037

KOMILIEKT JTHLEH3HOHHOTO

porpaMMHOro obecreueHus

Mebens ayauTopHas ¢ — OmnepannoHHas

KoJuyecTBoM pabounx Mect | cuctema Windows,

B COOTBETCTBUH C oucHBI makeT

KOJIMYECTBOM CTYIECHTOB. Microsoft Office

P ST IToMemenus MH., KoMnbrotepHas TexHHKa: Joroeop Ne 43-

CaMOCTOATENbHON | KOMIUIEKT IPOEKIIHOHHOTO 12/1712-2019 ot
Has pabota ; !
CTyNeHTOR paboThl 000pyIOBaHUA: 18.11.2019; _
obyuarommxcs HOYTOYK/KOMIIBIOTED, — ITnardopma Microsoft
MIPOEKTOP, MPOEKLIHOHHBIH Teams (B  cocraBe
3KpaH/mocka. YcTpoicTBa Microsoft Office-365)
MOJIKJIFOUEHHS K CETH Jorosop Ne 43-

I/IHTepHeT, JOCTYII B

12/1712-2019 ot
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EKTPOHHYIO
HHGOPMAIHMOHHO-
00pazoBaTeNnsHYIO cpedy
HTH (punmnana) YpdV,
KOMILIEKT JIMLIEH3HOHHOTO
IIPOrPaMMHOTO 0becTicUeHHsI

18.11.2019

— Jlororop Ha
npefocTaBleHHE
IIOCTOSTHHOTO JOCTYTa K

cetu MHTepHeT OT
30.12.2019 Ne 800037

Texymmit
KOHTPOJIb H
POMEXYTOUH
as aTTecTalus

Yuebnas
ayJUTOpHS JUIS
TEKYLIEro
KOHTPOJIA ¥
IIPOMENKY TOUHOH
arTecTaluu

Mebens ayiuTopHas ¢
KOJIMYECTBOM pabounx MecT
B COOTBETCTBHH C
KOJIMYECTBOM CTYIEHTOB.
KomneloTepHas TexHuka:
KOMILJIEKT IPOEKI[HOHHOTO
obopynoBaHuS:
HOYTOYK/KOMIIBIOTED,
NPOEKTOP, IPOEKIIHOHHBIH
3KpaH/nocka. YcrpoiicTea
NOJKIIOYEHHUS K CETH
WHTtepHer, noctyn B
JIEKTPOHHYIO
UH}OpMaIHOHHO-
00pazoBaTesIbHYIO Cpery
HTU (dunmana) Ypd@V,
KOMILIEKT JIMIIEH3HOHHOTO
IIPOrpaMMHOr0 00ecreyeHus

— OnepaunonHas
cucreMa Windows,
o(ucHBIH MakeT
Microsoft Office
Jorosop No 43-
12/1712-2019 ot
18.11.2019;

— IInardopma Microsoft
Teams (B  cocraBe
Microsoft Office-365)
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;

— Cucrema

ynpaBlleHHs y4eOHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle

CrobonHO
pacnpoctpansiemoe [10
C OTKPBITBIM KOJOM:
GNU GENERAL
PUBLIC LICENSE

— Hlorosop Ha
npeaocTaBlIeHue
MIOCTOSIHHOTO JIOCTYTIA K
cetu MHTEpHET OT
30.12.2019 Ne 800037
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