HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
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YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

BropuuyHbIe JHepropecypchl NPOMbIIIJIEHHBIX

NpeAnpPUATHN
3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
IIpodwmib
Keamuduxanus Bakanasp
®opma o0ydeHns 3204HasA
OOmas Tpy10eMKOCTb 43ET
YacoB 1o yueOHOMY ITaHy 144 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3a4eT C OLEHKOM 4
ayJUTOPHBIC 3aHATUSA 16
camocCTosATeNNbHas paboTa 124
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 8 8
IIpaxkruyeckue 8
Uroro ayn. 16 (16 |16 |16
Konrakrnas pabora 16 |16 |16 |16
Cam. pabota 124 1124 | 124 | 124
Yacel Ha KOHTPOJIb 4 4 4 4
HTtoro 144 1144 | 144 | 144




IIporpammy cocraBui(u):

K.m.H, Ooyenm, Anmonos B.H.

Pabouas nmporpamma

BTopuyHble 3Hepropecypchl NPOMBILILIEHHBIX NTPeANPUATHI

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yauBepcutetr «MUCHUC) no HanpasieHuro moarotoku 13.03.01 TertosHepreTrka v TEIIOTEXHUKA (YpOBEHb OakagaBprara)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_21 Temnosuepreruka u remnorexauka [IpIITO 3aou 2020.plx , yrBepxnerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OITOII BO 21.04.2021, mpoTtokon Ne 30

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yIBepxkAeHHON YueHblM coBeroM OI'AOY BO HUTY "MUCuC" 21.04.2021, nporoxon Ne 30

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa snexkrpo3anepreruxu u 3jekrporexHuku (HoBorponuxkuii ¢pusiman)

ITpoTtoxon ot 12.03.2025 1., Ne3

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Henp aucuummuHel: GOpMUPOBaHKE 3HAHHUN B OOJIACTH MUCIIOIB30BaHMUs BTOPUIHBIX SHEPTOPECYPCOB U 00yUeHHE
3¢ GeKTUBHOMY BOBJICUEHHIO UX SHEPreTUYECKOTO MOTEHIMAJa B TEXHOJIOTHUYECKYIO CXeMY MPeINpUsITHIH.

1.2 3anaq1/1 U3YYCHUS TUCHUIIINHBI: U3YUCHUE COCTOSIHUA U MEPCIEKTUB NCTIOJIb30BAHUA BTOPUYHBIX JHEPIE€TUICCKUX
PECYPCOB K BOSMOKHOCTDb UX BOBJICYHECHHA B CTPYKTYPY TOINIMBHO-OHEPI€CTUYECKOTI'0O KOMIIJIEKCa P(D, a TaK)KC U3YYCHUEC
KOHCprKLII/Iﬁ YCTaHOBOK 1 YCTpOﬁCTB JJI YTUIIM3allu BTOPHYHBIX SHCPICTUYCCKUX PECYPCOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.05

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 HarueraTtenu u TeNIoOBBIE BUTATEIN

2.1.2 | OcHOBHI TpaHC(OPMALIIH TETUIOTHI

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 HetpaaumoHHble © BO30OHOBIAEMbIC HCTOYHUKH SHEPTUN

2.2.2 |IoaroroBka K MpoIeaype 3aIUThl U 3alIUTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.3 | TenoBbIe 3NMEKTPUYECKUE CTAHITUU

2.2.4 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10J1y4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMUYeCKHX, OPraHN3aIHOHHBIX U
ynpaBJieH4eCKHX BONMPOCOB, TAKHX KAaK: YPABJIeHHE MPOEKTAMH, PUCKAMH U N3MeHEHUSIMH

3HaTh:

OIIK-3-31 Bonpochl 5KOJIOTHYECKON 0€30IaCHOCTH U COXPAaHEHUsT OKPY)KaIOLIEeH Cpeibl

Ymern:

OIIK-3-Y1 npoBoANTh aHAINU3 BTOPUYHBIX SHEPTOPECYPCOB, UMEIOLIMXCSI HA IPOMBILIUIEHHOM NPENIPUATHH; IPUMEHSITh METOABI U
MPUEMBI YBEITHIECHHS SHEPTro3hGEKTHBHOCTH NMEIOMINXCS BTOPHYHEBIX 3HEPTOPECYPCOB

Baanernb:

OIIK-3-B1 HaBbIkamMu pacyera ornpejesieHne 00beMa BEIX0/Ia M YTHIIN3AIMHA BTOPUYHBIX SHEPTETHYECKUX PECYPCOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIeTeH Mt pecypchbl padoThI

Paznen 1. Oomasn
HH(pOpMAIUsI 0 BTOPUYHBIX

IHepropecypcax
1.1 OO01ue SHePreTHIeCKUe 4 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
orxonsl. Kitaccuduxanus JI1.3J12.2
BTOPUYHBIX SHEPTOPECYPCOB J12.4 J12.6
10 BUIaM dHEpruu. Bujsl u J12.7
HaIIPABJICHUS MCIIOIb30BaHUS o1

BTOPHYHBIX SHEPTETHUECKHX
pecypcoB. /JIex/

1.2 Pacuer sxoHOMHMU TOMIMBA 4 4 OIIK-3-Y1 JI1.1J11.2 KM1 P1
IIPY UCIIO0JIb30BaHUH OIIK-3-Bl1 JI1.3J12.2
BTOPUYHBIX J12.6 J12.7

sHepropecypcos. /I1p/ 21




1.3

OKoI0rHYIecKHe IPOOIEMBI
TPaAMIIMOHHOM SHEPTETUKHU.
BosmoxkaOCTH
ucnons3oBanus BOP B
MIPOMBIIIICHHOCTH.
SHEepreTruke. JHepreTuyecKas
crparerus Poccun.
Hcnons3oBanune BOP B mupe.
DKOJIOTUYECKHE TTPOOJIEMBI
ncnonb3oBanus BOP.
[IepcniekTuBbI
ucnonn3oBanus BOP.

W HHOBAIIMOHHBIE ITPOEKTHI 110
Hcnonb3oBaHuio BOP B
mupe. /Cp/

24

OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€

KM1

P1

Pa3gen 2. OGopynoBanue
IJISL MCII0JIBL30BAHUA
BTOPUYHBIX
JHEPropecypcoB

2.1

YTunu3anuoHHas yCTaHOBKA.
I'my6okas nepepaboTka
TOPIOYHX BTOPHIHBIX
SHEPTEeTHIECKHX PECYPCOB.
[Muponus. Koncrpykunn
ra3oreHepaTopos,
JIOCTOMHCTBA M HEIOCTATKH.
Yrunuzanus
BBICOKOTEMIIEPATYPHBIX
TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKHX PECYPCOB.
KoTnbl-yTunuzaTopsl 1 ux
K1accuuKanus. Y THIN3aus
HHU3KOTEMIIEPaTyPHBIX
TEIJIOBBIX BTOPUYHBIX
SHEPreTUYECKUX PECYPCOB.
PexynepaTuBHBIC 1
pereHepaTHUBHbIC
TEIUIOYTHIIN3aTOPBbI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHEIC
TeMIoyTHIN3aTopsl. /JIex/

OIIK-3-31

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€

KM1

P1

2.2

N3yuenue cxem yrunuzauuu
B BBICOKOTEMIIEPATYPHBIX U
HU3KOTEMIIEPATYPHBIX
ycranoBkax. /IIp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€|

KM1

P1

23

AHa’pobHOE 1 a3poOHOe
cOpaxuanue. [Toydenue
Ouorasza B METaHTEKax.
IToaroroska k
HCIIOJIF30BaHHIO U XpaHCHHE
Onorasza.XapaKTepUCTHKH
METOJIOB YTHJIU3AINHU Teria B
MPOMBIIUICHHOCTH.
YTunmu3anus BTOPUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO JIABJICHUSL.
[MpuHIMT paboTH! 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typboneranaepa. /Cp/

73

OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.1J11.2

JI1.3J12.1

J12.2J12.3

J12.4J12.5

JI2.6 J12.7
Ol

KM1

P1

Pa3nen 3. IloaroroBka K
KOHTpO.]'[])l-[])lM
MepOnpUSITHAM U
BBINOJIHSIEMBIM padoTamM




3.1 O06bem yacoB 4 9 OIIK-3-31 JI2.1J12.3 KMI1
CaMOCTOSTENBbHOM PaboThI Ha OIIK-3-V1 J12.4 J12.5
noarotoBky k KM /Cp/ OIIK-3-Bl1 J2.6
JI2.7]13.1
J3.2
21
32 OO6beM yacoB 4 18 OIIK-3-31 JIT.1 JI1.2 P1
CaMOCTOSTENBEHOW PabOTHI Ha OIIK-3-Y1 JI1.3J12.1
noarotoBky k BP /Cp/ OIIK-3-B1 J2.3J12.4
JI2.5 J12.6
J2.7
€)!
5. P OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponrsHoe rilﬁ){oief;eoMHe B
KM P — It pEl OTIPOCHI JUTSI TIOJTOTOBKH
KOMIETEHINH
KM1 3auer OIIK-3-31 Bormpocsr k 3auery
1. OO01ue SHePreTUIeCKUe OTXOIBI.
2. Knaccugukaiyst BTOpU4HBIX SHEPrOPECYpCOB MO BUIAM
SHEPTUU.
3. Bunpl u HanpaBlieHHUs UCTIOIB30BaHUS BTOPUIHBIX
SHEPTeTHYECKUX PECYPCOB.
4. DKOHOMHUS TOIUIMBA IIPU UCIIOJIb30BAHUM BTOPUYHBIX
SHEPTeTHIECKHX PECYPCOB.
5. YTunmzanuoHHasi yCTaHOBKA.
6. I'myOoxast mepepaboTKa rOPrOYMX BTOPHUUHBIX
SHEPTEeTUUYECKUX PECYPCOB.
7. [Muponus.
8. KoHcTpykinu ra3orenepaTopoB, JOCTOMHCTBA U HEJOCTATKH.
9. AHa’pobHOE  a3poOHOEe cOpakMBaHUE.
10. [Tonmy4yenue Ouorasa B METaHTEKaX.
11. [MonroToBka K WCIOJNL30BAHUIO M XpaHEHUE OHorasa.
12. YTunuzanus BbICOKOTEMIIEPATYPHBIX TEMIOBBIX BTOPHYHBIX

SHEPTEeTHUYECKUX PECYPCOB.

13. XapakTepuCTUKU METOJIOB YTHJIM3ALUU TeIlia B
MPOMBIIIICHHOCTH.

14. KOTJBI-yTHIIN3aTOPBI M UX KITACCH(PHUKALIUS.

15. YTunuzanusi HU3KOTEMIIEPaTypHbIX TEIUIOBBIX BTOPHUUYHBIX
SHEPreTUYECKUX PECYPCOB.

16. PexynepaTuBHble U pereHepaTUBHBIE TEIJIOYTUIN3ATOPBI.
17. KoHTakTHbIE M1 KOHTAKTHO-IIOBEPXHOCTHBIE
TEIUIOYTUIN3aTOPBIL.

18. VTunuzanus BTOPUYHBIX S9HEPIETUYECKUX PECYPCOB
M30BITOYHOTO JIABJICHUS.

19. [NpuHIMT paboTH M OCHOBHBIE TEXHHYECKHE MapaMeTpsl
TypOomeTanepa.

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMITETCHITUIA

Coneprxanue paboThl




P1 PI'P OIIK-3-Y1;0IIK-3- | PI'P BeImONHSAETCS 110 BapHaHTaM B BUJE | TEOPETHYECKOTO BOMPOCca U
B1 3a1a4M.

IIpuMepsl TEOpETUYECKUI BOIIPOCOB:

HuHoBanuu o ucnosib3oBanuo BOP

DKOJIOrMYECKUE BOIPOCH! UCIOIb30BAHUS BTOPUYHBIX SHEPTOPECYPCOB
(Ha mpUMepe MPON3BOICTBA WITH MIPEIIPUITHS)

Ob6opynoBanue (YCTaHOBKH) UcTionb30BaHust BOP (Ha mpumepe
MIPOU3BOJICTBA WM IPEANIPUATHUS)

Temaruka 3aa4:

Pacyer 6uorazoBoii ycTaHOBKH

Pacuer yrunnuzanuoHHON yCTaHOBKH

Pacder konmuecTBa SHEPTUH YTIIN3ANHOHHOMN TypOUHBI
Pacuer s5xoHOMHM TOITHBA 3a CYET UCIOJIB30BaHNsS BOP

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormca}me ﬁlfl.]'leTOB, TECTOB U T.l'[.)

KOMHI)IOTepHOC TECTUPOBAHUEC NTO paszaciaM JUCHUIITINHBI

K mensam rcnonb30BaHus BO30OHOBIIAEMBIX HCTOYHIKOB SHEPTHH M MECTHBIX BHIOB TOIIMBA HE OTHOCSTCS:
COKpaIIIeHHe MOTPeOICHNS HEBO300OHOBIAEMbIX TOIIMBHO-3HEPTETHIECKUX PECYPCOB

pa3BUTHE TEXHOJIOTHU HETPAJULIUOHHBIX U BO30OHOBISIEMBIX HCTOUHUKOB SHEPTUI

obecreueHue IeCHTPAIN30BaHHBIX IIOTPEOUTENEH 1 PETHOHOB C JAIBHUM U CE30HHBIM 3aBO30M TOILTHBA
CHIDKEHHE PacXo0/l0B Ha JalbHENPUBO3HOE TOIUIUBO

K BTOpHYHBIM 3HEpropecypcaM OTHOCHUTCSL:

AIIEKTPO3HEPT U, BEIpadaThIBaeMast Ha dIEKTPOCTAHIIUAX

map, BEIpaOaThIBaeMBIil B KOTEJIBHOM

nap, BeipabatbiBaeMblit Ha TOL]

nap, Nody4aeMblil B BUJE OTXOA0B IIPU MOKPOM TYLIEHHH KOKCa

BropuuHsle 3HEPreTHYeCcKHe pecypehl — 3TO:

TEIIoTa, 0TpaboTaBIIasi B OCHOBHOM TEXHOJIOTHYECKOM IIpOLiecce

TEIUIOTa, OTPabOTABIIAs B OCHOBHOM TEXHOJIOTHIECKOM IIPOIIecce, KOTOpas He MOKET OBITh HCIOJIBb30BaHA [T HYXK] SHEPTeTHKH
TEIIOTa, KOTOpast MOXKET OBITh HCIIOJIB30BaHA IS HY)K]] SHEPTeTHKA

TEIIoTa, 0TpaboTaBIIas B OCHOBHOM TEXHOJIOTHUECKOM MPOLIECCE, HO KOTOPAasi MOXKET OBITh B JJaJIbHEHIIIEM HCIIOJIb30BaHa
TEIIOTa, HE TIOJHOCTHIO OTpaboTaBIIas B OCHOBHOM TEXHOJIOTMUECKOM IpOLEcCe

LenecoobpazHocTs 1 3P PEeKTUBHOCTH HcToNb30BaHusI BOP onpenensercs:

TEIJIOBOH MOIIHOCTHIO SHEPrOMCTOYHUKA, HEPEPHIBHOCTHIO BBIIAYH TEIUIOTHI M TEMIICPATYPHBIM YPOBHEM
TEIUIOBOW MOITHOCTHIO SHEPTOMCTOYHUKA

HETPEPBIBHOCTHIO BBIAYN TETUIOTHI

TEMIICPaTypPHBIM YPOBHEM

0 pe3yJIbTaTaM HaJla[OYHBIX UCTIBITAaHUN

K sHepreruyeckuM 0TX04aM HE OTHOCSTCA

Hen30eXHbIE IOTEPU B TEXHOIOTHUECKOM arperare Uil yCTaHOBKE

SHEPrus, KOTOpas BO3BpaImaeTcst 00paTHO B TEXHOJIOTHUYECKHUH arperat (YCTaHOBKY) 3a CUET pereHepariy WK PeUpKYIISIIIH
BTOPUYHBIE SHEPIeTUUECKUE PECYPCHI

[IEPBUYHBIE SHEPIETUYECKUE PECYPCHI

IToTeHuan TemIoBbIX BTOPUYHBIX SHEPIeTUUECKUX OTXOA0B XapaKTepU3yeTcst:
HU3LIEH TEIUIOTON CrOpaHus

nepenagoM TeMIepaTyp

paboTOH M303HTPOITHOTO PaCIIHPEHHS

repernaoM SHTAIbIUN

IIpu TemmepaTypax rperolrX ra3oB, XapakTepHbIX AT HU3KOTEMIICPATYPHBIX KOTJIOB-yTHIHN3aTOPOB, [NIABHYIO POJIb UIPACT:
JYYUCTHIN TEII000MeH

KOHBEKTHBHBIN TEIIO0OMEH
TEIIONPOBOAHOCTh
TypOyJICHTHBIN 0OMEH

BCE BBIIIICYKA3aHHBIE TIPOIIECCHI

IIpu TemmepaTypax rperolyX ra3oB, XapakTepHbIX A1 BEICOKOTEMIIEPATyPHBIX KOTJIOB-YTHIN3aTOPOB, [IABHYIO POJIb UIPACT:
JYYUCTHIN TEII000MeH

KOHBEKTHUBHBII TEIJI000OMEH
TEIUIOIIPOBOAHOCTDH




TypOyJIeHTHBIH 00MeH
BCE BBIILIEYKAa3aHHBIC POLECCHI

D¢ dexTuBHOCTH pabOTHI KOTIA-yTHIN3aTOPA 3aBUCHUT OT:
TeMIepaTypbl HOCTYIAIOIIETro raza

crioco0a moiauu rasa

00peMa OCTYNAOIIETO Ta3a

BCETO BBIIICTICPEUNCICHHOTO

Uro siBisieTCS UCTOYHUKOM SHEPTUH JETaHAep-TeHEpaTOPHON YCTaHOBKU?

CKMI'aHUE ra30BOI0 TOILIMBA IIPU BBICOKOM JABICHUU HA TOPEIIKE

CKMI'aHUE ra30BOI0 TOIUIMBA IIPH HU3KOM JaBJICHUU

nepemnas JAaBlIeHuI MeKy MaruCTpaIbHBIM Ta30IIPOBOIOM U PACIPEAEIUTENBHON CEThIO
MU3MEHEHNE COCTABA YIIIEBOJOPOIOB B Fa30BOM TOIIIHBE

nepernaj TeMIepaTyp MeX1y MarucTpalbHbIM ra30IpOBOAOM U PACIPEAEIUTEIbHON CETHIO

Kakwne BTopH9HBIC SHEPrOopecypchl 00pa3yroTCs Ha THIPOIIICKTPOCTAHITHSIX ?

HarpeTasi OXJIaKIaromas BoAa KOHIEHCATUOHHBIX YCTPOHCTB TypOUH

OTXOJSIIKE ABIMOBBIE Ta3bl KOTJIOArPEraToB

Harperas OXJIaXKAaroIlas BOAA U3 CUCTEMBI OXJIaKIEHHS NEKTPUUECKUX T€HEPATOPOB
BCE BBILIETIEPEUNCICHHOE

Kaxkwue npenmyiiiecTBa UMeEET BOJOPOJHOE TOIIUBO?
HU3Kass CTOUMOCTbD

yI0OCTBO MOCTaBKH

9KOJIOTHYECKAS YUCTOTA

6€30MacHOCTh MPUMEHEHHUS

BBICOKAs TETUIOTBOPHASI CIIOCOOHOCTH

CosHeYHbIe BOJJOHATPEBATENN MPUMEHSIOTCS B IEIAX:
BBIIMTAPUBAHUS COJIEBBIX PACTBOPOB

OTOTUICHUSI U TOPSIETO BOJOCHAOKEHUS

TOpsIYero BoAOCHa0KEeHUs

OTOIIEHHS

MTOJTy9IEHUSI DJIEKTPOIHEPTHU

[TaccuBHBIIA COJTHEYHBIH 00OTPEB — 3TO:

000TpeB 37JaHUH IOCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINN 1 AU3aiiHa
000pyI0BaHHE 31aHHUS CHCTEMOHN COJTHEYHBIX TEIJIOTeHEPaTOPOB
obopynoBaHue 34aHUs CUCTEMON (POTOPEKTPHUUECKHX MaHenei
000pyIoBaHMeE 3/1aHHS COTHEYHBIMU YCTAHOBKAMH MOJIOIPEBa BOJIBI

K BbICOKOMY TeMIEpaTypy OTHOCHUTCSI?
6oaee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit Temnepatype oTHOCHTCA?
601eel00 °C

100-200 °C

160 10500 °C

450 °C

6oiee 500 °C

K HH3KOI TemmepaType OTHOCHTCS?
6omnee 100 °C

100-200 °C

160 10500 °C

menee 160 °C

6oee 500 °C

ConeprkaHne KHCIOPOJa B BEIXJIOIIHBIX Ta30B COBPEMEHHBIX 3Heprerudeckux ['TY cocrasmuser...
14-16 %

25-30%

38-55%

4-14%




24-40%

Kakoit Bug BOP npencrasinsier co00i OTXOBI TEIUIOTEXHOJIOTHH, KOTOPBIE HCITOIB3YIOTCS B TOTIOYHBIX TPOIIeccax?
roproyue

TEMIOBLIE

HM30BITOYHOTO JIaBJIEHHS

CHJIOBBIC

ra3zoo0pa3Hble

Bropuusnsie sHepropecypcsl — ?

NOTEHIMAJbHASL S3HEPIUs Ia30B, BEIXOIAIUX U3 TEXHOJIOTHUECKHUX arperaToB

TEJIOBbIE OTXO/bI, IPEICTABIAIONINE COOOH SHTANBIHUIO IPOTYKTOB, BEIOPACHIBAEMbIX U3 TEXHOJIOTHYECKUX YCTAHOBOK
SHEPreTUYECKHH MOTEHIUAI TPOJYKIIUH, OTX0/I0B, TOOOYHBIX U TPOMEKYTOUHBIX POAYKTOB, 00Pa3yIOIINXCsl B TEXHOIOTHYECKHX
npoleccax ¥ yCTaHOBKaX

[IPOYKE PacXO0/ibl HA TPAHCIOPT BHYTPU IOMEILECHUS
MOTEPH B COOCTBEHHBIX HCTOYHUKAX SHEPTHU

5.4. MeToauka OuleHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

KpI/ITepI/II/I OLICHMBAHMS OTBETA Ha 3a4€Te C OI[EHKOM

OreHKa «OTIIMYHOY BBICTABIISACTCS, KOTAA 00yJarOIHIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJeeT
TEepPMHHOJIOTHEH, 1enaeT apryMEeHTUPOBAHHbBIE BBIBOBI U 0000ILIEHNS, TPUBOAUT IIPUMEPSI, TOKa3bIBACT CBOOOTHOE BIIaICHHE

MOHOJIOTHYECKOM PCUYBIO U CIIOCOOHOCTH 6I>ICTp0 pcarupoBaThb Ha YTOUHAIOIINE BOIIPOCHI.

Or1eHKa «XOPOIIO» BEICTABIISAETCS, KOT/1a 00yJaloIIuiics IEMOHCTPUPYET IIPOYHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEepMHHOJIOTHEH, 1eaeT apryMEeHTHPOBAHHBIE BBIBOABI M 0000LIEHNS, IPHBOAUT IPUMEPHI, HO IIPH 3TOM JIeNIaeT HECYIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIM TIPH HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTeIIEM.

OueHKa «yZOBIETBOPUTEIHHO)» BBICTABISIETCS, KOTAA 00yJaromuiicss HeTITyOOKHE TeOpPeTHIECKUE 3HaHUS, IPOSBILIET c1abo
copMUpOBaHHBIC HABBIKM aHAIN3a SBJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE JENaTh apIyMEHTHPOBAHHbIEC BRIBOJBI U
HOPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOUYHO CBOOOAHOE BIIaJICHUE TEPMUHOIOTUEN, TOTHYHOCTBIO U NTOCTIEI0BATENbHOCTHIO
U3JI0XKEHHUS, JIeNIaeT OUIMOKU, KOTOPbIE MOXET UCIIPAaBUTh TOJIBKO IIPH KOPPEKIUH TIPEHOAaBATEIEM.

O1eHKa «HEYIOBIETBOPUTEIHHOY BBICTABIIACTCS, KOT/Ia 00yJIaIOMHUIicS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BHIBOJbL U IPUBOAUTD IIPUMEPLL, HE BIIaJIcET TEPMUHOJIOIUEH, IPOSBIIIET OTCYTCTBUE
JIOTUYHOCTH U MOCIIE0BATENbHOCTBIO U3II0KEHUS, AENAET OUIMOKH, KOTOPbIE HE MOXKET UCIIPABUTh AaXe MPH KOPPEKLIUH
TPENnoaaBaTeNeM.
IIpoxoxneHue KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE 3a4eTa C OLICHKOM CUMTAETCS BBIIIOJHEHHBIM YCIIELIHO, €CJIU IIPH €r0
OLICHUBAHMU T10JIy4CHA OLIEHKA HE HUXKE «yJOBJICTBOPUTEIILHOY.

6. YHEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOM, 71. aapec
JI1.1 | Cubukun M.1O. TexHomorus Mockga, bepnun: {upekr-Menua, 2014,
SHEProcOepexeHNs : YUCOHHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.2 | A.B. Kpasuos, M.A. OCHOBBI TPOEKTHUPOBAHUS Tomck : M3natenscTBo ToMckoro
Cambopckas, A.B. MPOLIECCOB MepepadboTKu MOJINTEXHUYECKOTO YHUBepcuTtera, 2015,
Bomsg, O.E. MPUPOTHBIX SHEPTOHOCHUTEIEH : http://biblioclub.ru/index.php?
MurtsiarHA yueOHOe ocoOue page=book&id=442115
JI1.3 | CrpenbHukoB H.A. DHeprocoepexeHne: yueOHHK HoBocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. lono/IHUTe/ILHASA TUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI2.1 |O.JI. Hanunos, A.b. DHeprocoepexeHue B Mocksa: U3garensckuii jom MOU, 2010,
I'apsie, 11.B. SIkoBiieB | TEIIORHEPrETUKE U
u ap., nox pea. A.B. TEIJI0TEXHOJIOTHX
Kinmenko
JI2.2 | SlkoBneB b.B. [MoBbiienue 3 pekTuBHOCTH Mocksa : HoBoctu TeriocHabxeHus,
CUCTEM TeIUIo(QUKAIIN U 2008, http://biblioclub.ru/index.php?
TEIUIOCHA0XKEHHSI page=book&id=56217




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

J12.3 |M.IO. Cubukumn, 0. 1. |Herpaauuuonusie u Mocksa ;bepmun : upekr-Meaua, 2014,
CuOuKHuH BO300HOBIIsIEMbIE HCTOYHUKU http://biblioclub.ru/index.php?
SHEPruy : yaeOHoe mocobue page=book&id=257750
JI2.4 | BeromkuH A. TexHMKa U TEXHONOTUS Mockga ; Bonoraa : Undpa-Umxenepus,
oOparleHus ¢ 0TXoAaMu 2019, http://biblioclub.ru/index.php?
JKU3HENICSITEIbHOCTH : yueOHOe page=book&id=493898
nocobue
JI2.5 | O.K. I'puropnesa, DHeprocoepexeHue B HoBocubupck : HI'TY, 2015,
A.A. ©pannesa, I0.B. | reruiosHepreTuke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTUSAX : yueOHOe page=book&id=436027
nocobue
JI2.6 | H.IIL. Xyxos, H.®. DHeprocoepexeHue B Tam6oB : U3narensctBo ®PI'EOY BITIO
MaitnnkoBa TEIUIOPHEPTETUKE, «TI'TY», 2017,
TEIUIOTEXHUKE http://biblioclub.ru/index.php?
TEIUIOTEXHOJIOTHAX : yIeOHOe page=book&id=498923
nocobue
JI2.7 |T'.B. Ilankuna, T.B. DHeprocoepexeHue u Mocksa : ACMC, 2010,
I'ycea, ®.B. SHepreTuuecKas http://biblioclub.ru/index.php?
BanamioB u fp. ; pea. | 3hhEKTHBHOCTD : yueOHOE page=book&id=137024
I'.B. ITankuna nocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 |O.JIL anwunos, A.b DHEProucnoab30BaHUE B Mocksa: U3natensctBo MOU, 2005,
I'apsies, U.B. TEIJIOPHEPTETUKE U
Sxosnes, I'.I1. TETJIOTEXHOJIOTHAX: COOPHHUK
IITanmoBanoBa 3aga4. Yacts 1
J13.2 | 1O.J. Cubukum, TexHomorus Mocksa: ®opym: THDOPA-M, 2006,
M.IO. Cubnxux SHEProcOepeKeHNs
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOW ceTH « AHTEpHET»
31 | LMS MOODLE | http://moodle-nf.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOro odecnedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 Microsoft Teams
1.4 | WinDjView 2.0.2
1.5 [MATLAB & Simulink
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpOo(deccHoHATbHBIX 0a3 JaHHBIX
N.1 |energybase.ru/ - KaTajor 3IEKTPOCTAHINH (ATOMHBIX, THAPABINYECKAX, TEIUIOBBIX U JIP.)H TOACTAHIINH MHPA;
N.2 |window.edu.ru - eqrHOE OKHO OCTYIIa K 00pa30BaTEIbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
127 VYuebnas mabopartopus (xommbioTepHBIH | KomMmekr — yueOHOM  mebemn Ha 24 MmecT  miId
KJacc) oOywaronuxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB ISt
CTYICHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP UL

nperoaBatenst (y BCEX BBIXOA B HHTEPHET), MPOEKTOD,
MHTEpaKTHBHAs JOCKa, JOCKa ayAuTOpHas MeJoBasd,
KOMMyTaTop, BeO Kamepa, JOKyMEHT-Kamepa, IOCTYyl K
BUOC Yausepcutera MUCHC gepe3 nuaHBINH KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE

nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B mpouecce u3yueHus AMCUUILTUHBI BHIACIAIOT IBa BUAA CAMOCTOSATEILHONW PadOThL: ayAUTOpHAs U BHEAyAUTOPHAs. AyaUTOpHAs
caMOCTOSTeNbHAs paboTa 0 AUCLUILIMHE BHIIOIHACTCS Ha YY4eOHBIX 3aHATHSX 0] PyKOBOACTBOM IPEIoaBaTelIs.
BreayauropHas camocTosTeIbHAS padoTa - INTaHIpyeMast yaeOHast paboTa 00yJaroniMcs, BEIOTHAEMAs! BO BHEAYJUTOPHOE
BpEMs 110 3aJaHUI0 U TPU METOAUYECKOM PYKOBOACTBE NpenogaBaTeiid, HO 0e3 ero HETIOCPEACTBCHHOT'O Y1acCTUA.




CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAs IPOTPpaMMOil yaeOHOH AMCIUILTHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYILECTBIIAETCSA 00yJaloMUMCs HHUIIMATHBHO, C LETbIO PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6o7ee 3 PeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENEHON pabOoTHI IO TUCIUITIIMHE MIPEIoAaBaTelb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paoHAIBHYIO METOIUKY CAMOCTOSTENIBHOM paboTHI, JIEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T.1. Busl 3a1anuil 1y BHEayIUTOPHOM CaMOCTOATENBHOM pabOThI, MX COAEp:KaHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepEeHIINPOBAHHBINA XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0XKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYJMTOPHON CaMOCTOSITEILHOM pabOTHI OCYIECTBISIETCS B IIPEIENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHYESCKIUX, Ta00PaTOPHBIX 3aHATHAX.




