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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

BropuuyHbIe JHepropecypchl NPOMbIIIJIEHHBIX

npeanpuaTun
3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
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OOmas Tpy10eMKOCTb 43ET
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B TOM 4HCIIE: 3a4eT ¢ OLECHKOH 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:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadgenpa anexkrposnepreruku u 3jekrporexuuku (HoBorponukuii ¢pusiman)

IIporoxon ot 09.06.2022 r., Ne6

PyxoBoauTens noapasaeneHus K.I.H., 101eHT 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 | Bo3zayxomoaroToBka

2.1.2 | Merpoiorns, cepTH(GHKAINS 1 TEXHHIECKHE H3MEPCHUS

2.1.3 HarueraTenu u TeIIOBbIC JABHUTaTCIIN

2.1.4 | OcHOBHI TpaHC(OPMALIH TETUIOTHI

2.1.5 TexHoIOTHs MOATOTOBKY BOJBI M TOIIMBA Ha 00BeKTax TCIIOOHCPTECTUKHU

2.1.6 |I'maporazoguHamMuka

2.1.7 | YdeOHas mpakTHKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:
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2.2.2  |IIpegnumniomHas IpaKkTHKa

2.2.3 | TexHonorn4deckue SHEPrOHOCUTENH PEAIPUATHI

2.2.4 |DnexrpocHabxeHHe U 000PYIOBaHNE IPOMBIIIICHHBIX TPEAIPHATHH

2.2.5 |OueprocoOepexeHue B TEMIIOIHEPTETUKE U TEIIOTEXHOIOTUHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-3: Cnioco6eH IKCIIyaTHPOBATH 00beKTHI MPO(ecCHOHATHHOM AesITeIbHOCTH, B TOM YHCJI€ TEIVIOBbIE KOTJIbI HA
TBEPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI U TEIUIOBBIE CETH, 2 TAKIKE TeMIOMeXaHHYecKoe 000py10BaHne
TeIIOBbIX CTAHIMI

3HaThb:

TIK-3-31 meronuku onpeaeneHus IOTEHIUAIBHBIX U BO3MOXHBIX BTOPUYHBIX SHEPIEeTUUECKUX PECYPCOB B OCHOBHBIX
TEXHOJIOTUYECKUX Mpolieccax, KOHCTPYKIMH CUCTEM U YCTPOICTB yTHIIM3alUU BTOPHYHBIX SHEPIeTHUECKUX PECYPCOB

OIIK-3: Cnoco0eH 1eMOHCTPUPOBATH MPHMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHHs1, TPeodpa3oBaHus, TPAHCIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

3HaTh:

OIIK-3-31 BOIpOCHI SKOIOTHUECKOH 6€30IIaCHOCTH M COXPAHEHUS OKPYXKAIOIIEH CpeIb

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00beKThI NPO(hecCHOHATBHOM AesITeJIbHOCTH, B TOM YK cJle TelIOBbIe KOTJIbI Ha
TBEPJAOM, KHIKOM M Ira3000pa3HOM TOILIHBE; TPYOONPOBO/IBI M TEIUIOBbIE CETH, a TAKIKE TeMJIOMeXaHu1ecKoe 000py1oBaHne
TEIJIOBBIX CTAHIIMI

Ymern:

[TK-3-V1 onpenensith BO3MOXHBIC HAPABJICHUS UCIIOJIb30BaHUS;
MIPOBOJIUTH PACUETHI MPOIECCOB H AMIIapaToB 00ECIEUNBAIOIINX PEATH3AIINIO BHISIBICHHBIX PE3EPBOB DHEPIOPECYPCOB

OIIK-3: CniocoGeH 1eMOHCTPUPOBATHL IPUMEHEHHE OCHOBHBIX CIIOCO00B I0JIy4eHHsl, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCMOJIb30BAHNSA TEII0ThI B TEINIOTeXHUYECKHUX YCTAHOBKAX H CHCTeMax

YMmerb:

OIIK-3-Y1 npoBoAUTh aHAINU3 BTOPUUHBIX SHEPTOPECYPCOB, UMEIOLIMXCSI HA IPOMBIIIUIEHHOM NPENIPUSTHH; IPUMEHITHh METOABI U
MpPUEMBI YBETHIECHHS SHEPTro3h(PEKTHBHOCTH UMEIOMINXCS BTOPUYHBIX 3HEPTOPECYPCOB

IIK-3: Cnoco0eH 3KcnIyaTHPOBATh 00bEKThI NPO(eCcCHOHANBHOM AesITeJbHOCTH, B TOM YHCJIe TeILIOBbIE KOTJIbI Ha
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBE; TPYOONPOBOJbI U TEIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHue
TeIUIOBBIX CTAHIMI

Baagern:

[IK-3-B1 ungopmanueii 0 TeXHUYECKUX MapaMeTpax MpoLeccoB U 000PYA0BaHUS ISl Pealu3allii BEIIBICHHBIX PE3EPBOB
SKOHOMUH TOIIMBOIHEPTETHUECKUX PECYPCOB;
HaBBIKAMH ITPOBEICHIS UCCIETOBAHUI B 00JIACTH SHEPrOCOSPEKEHIUS U CHIDKCHHUS BRIOPOCOB.




OIIK-3: CnocodeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCMO/IB30BAHUS TEIIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAX

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 | Ilpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIIeTeHIHii pecypcbl padoThI

Paznen 1. Oomasn
HHPOPMALMS 0 BTOPUYHBIX
JHepropecypcax

1.1 OO0mpe sHepreTHIecKue 4 2 OIIK-3-31 JI1.1J11.2
otxonsl. Kimaccuduxanus OIIK-3-Y1 JI1.3J12.2
BTOPUYHBIX SHEPTOPECYPCOB OIIK-3-B1 IIK- | JI2.4 J12.6
10 BUIaM dHepruu. Bujst u 3-31 [IK-3-V1 J12.7
HaIIpaBJICHUS UCIIOIb30BAHUS IIK-3-B1
BTOPUYHBIX SHEPTETHYECKUX
pecypcos. /Jlex/

1.2 Pacuer sxoHOMUM TOIIMBA 4 4 OIIK-3-31 JI1.1JI1.2 KMI P1
IIPY UCIIOJIb30BaHUH OIIK-3-V1 JI1.3J12.2
BTOPUYHBIX OIIK-3-Bl IIK- | JI2.6 JI2.7
sHepropecypcos. /I1p/ 3-31 TIK-3-VY1

TK-3-B1

1.3 DKOJIOTUIECKUE ITPOOIEMBI 4 40 OIIK-3-31 JIT.1J11.2 KM1 P1
TPaAULIMOHHOW SHEPIEeTUKU. OIIK-3-V1 JI1.3J12.2
BosmosxHocTu OIIK-3-B1 IIK- | JI2.4J12.6
ucnoyib3oBanus BOP B 3-31 [IK-3-V1 J12.7
MIPOMBIIIJIEHHOCTH. IIK-3-B1
SHEPreTHKe. DHEPreTHecKas
ctparerust Poccun.
Ucnonb3oBanne BOP B mupe.
DKOIOTHYIECKHE IPOOIEMBI
ucnosb3oBanust BOP.
[TepcriekTuBbI
ucnosib3oBanus BOP.
WHHOBanMOHHBIE TPOEKTHI IO
ucnosib3oBanuio BOP B
mupe. /Cp/
Paznea 2. OGopynoBanue
AJIsl MCIOJIb30BAHUS
BTOPHUYHBIX
IHEPTropecypcoB

2.1 YTunuzanuoHHas ycTaHOBKA. 4 6 OIIK-3-31 JI1.1 J11.2
I'myboxkast mepepaboTka OIIK-3-Y1 JI1.3J12.2
TOPIOYHMX BTOPUYHBIX OIIK-3-B1 IIK- | JI2.4 J12.6
SHEPreTUYECKUX PECypCOB. 3-31 [IK-3-V1 J12.7
[Muponus. Koncrpykuun TIK-3-B1

ra30reHepaTopos,
JIOCTOMHCTBA M HEJJOCTATKH.
Vrummsanus
BBICOKOTEMIIEPATYPHBIX
TEIUIOBBIX BTOPUYHBIX
SHEPreTUIECKUX PECYPCOB.
KoTnbl-yTunmm3aTopsl 1 ux
KinaccupuKanys. Y TUIH3alus
HU3KOTEMITEPaTYPHBIX
TEIUIOBBIX BTOPHYHBIX
SHEPTEeTUIECKUX PECYPCOB.
PexynepaTuBHbIC U
pereHepaTuBHBIC
TEIUIOYTHIIN3aTOPEI.
KoHTakTHBIE 1 KOHTAKTHO-
MMOBEPXHOCTHBIC
TeIIOyTHIN3aTOpHl. /JIex/




2.2 W3y4yeHue cxeM yTuiau3anuu 4 OIIK-3-31 JI1.1J11.2 KM1 P1
B BBICOKOTEMIIEPATYPHBIX U OIIK-3-V1 JI1.3J12.2
HU3KOTEMIIEPATYPHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
ycraHoBkax. /TIp/ 3-31 TIK-3-VY1 J2.7
[IK-3-B1
2.3 AHa’poOHOE U a3pobHOE 84 OIIK-3-31 JIT.1JI1.2
cOpaxuBanue. [Toydenue OIIK-3-V1 JI1.3J12.1
Omora3a B METaHTEKaX. OIIK-3-B1 IIK- | JI2.2JI2.3
ITogroroBka k 3-31 [IK-3-V1 J12.4 J12.5
WCIIOJI30BaHUIO U XPAaHEHHE TIK-3-B1 JI2.6 JI2.7
Onorasza.XapaKTepUCTHKH
METOJIOB YTHJIU3AINHU TeIlIa B
MIPOMBIIIICHHOCTH.
YTumu3anusi BTOpUIHBIX
SHEPTEeTHIECKIX PECYPCOB
M30BITOYHOTO AAaBJICHUSI.
[MpuHIMT paboTH 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typbozneranaepa. /Cp/
2.4 [ToaroroBka k 4 OIIK-3-31 KM1
3auery /3au€rCOn/ OIIK-3-V1
OIIK-3-B1 IIK-
3-31 [IK-3-VY1
[IK-3-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTtponsHoe rilﬁ){oief;eoMHe B
KM P — I pel OMPOCHI JUIs1 HOATOTOBKU
KOMIICTEHIINH
KM1 3auer MK-3-31;11K-3- Bompocs! k 3auery
V1;I1K-3-B1 1. OO01HMe SHEPreTUIECKUEe OTXOIBI.
2. Krnaccudukanns BTOpHIHBIX SHEPTOPECYpPCOB O BHIAM
SHEPIHU.
3. Bunpl u HanpaBiieHHs UCTIOJIb30BAaHUSI BTOPUYHBIX
SHEPTEeTHIECKHX PECYPCOB.
4. DKOHOMUS TOTUIMBA MIPH UCIIOJIE30BaHIH BTOPHYHBIX
SHEPTEeTHYECKUX PECYPCOB.
5. YTunusanyoHHas yCTaHOBKA.
6. I'mybokast epepaboTKa TOPIOYNX BTOPHYHBIX
SHEPreTHYECKUX PECyPCOB.
7. [Tuponus.
8. KoHcTpykIu ra3oreHepaTopoB, TOCTOWHCTBA M HEJOCTATKH.
9. AHa’poOHOE 1 a’3poOHOEe cOpakMBaHUeE.
10. [Monmy4yenue Ouorasa B METaHTEKax.
11. IMoaroroBka K MUCIOJIB30BAaHHUIO M XPaHCHUE OHOTasa.
12. YTunu3zanus BBICOKOTEMITEPATYPHBIX TETUIOBBIX BTOPHYHBIX
SHEPreTHYECKUX PECyPCOB.
13. XapaKTepUCTUKN METOJOB YTHIU3ALMU Teljia B
TIPOMBIIIJICHHOCTH.
14. KoTibI-yTHIIN3aTOPE! M MX KIacCH(UKamus.
15. YTunuzanys HU3KOTEMIIEPATYPHBIX TEILUIOBBIX BTOPHUYHBIX
SHEPreTHYECKUX PECYPCOB.
16. PexynepaTuBHBIC U pereHepaTHBHBIC TEIUIOYTHIN3ATOPEL.
17. KoHTakTHbIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE
TEIUIOYTUIIN3aTOPBbI.
18. VYTunu3anys BTOPHYHBIX SHEPIeTHYECKUX PECypcoB
M30BITOYHOTO JIaBJICHUS.
19. [punun paboThl 1 OCHOBHBIE TEXHUYECKHE MapaMeTPhI
TypOoaeTaHaepa.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemsbie
Kon Ha3panne
HUHUKATOPBI CopeprxaHue paboThl
padoTsl paboTsl N
KOMIETEHITNH
P1 PI'P [TK-3-31;11K-3- PT'P BhInosiHsIeTCS IO BapUaHTaM B BUJE | TEOPETHYECKOTO BOIIPOCa U
VI;IIK-3-B1 3a/1a4u.

IIpumepsl TeopeTHyecKHii BOIIPOCOB:

WuHoBanuu no ucrnonb3osanuo BOP

DKOJIOTHYIECKHE BOIPOCH MCIOIh30BaHNS BTOPHYHBIX SHEPTOPECYPCOB
(Ha mpuMepe MPOU3BOACTBA MIIH MPEIIPHUSITHS)

O6opynoBanue (YCTaHOBKH) HUCTIONb30BaHusi BOP (Ha npumepe
TIPOU3BOJICTBA WIJIH TIPEATIPHSTH )

TemaTuka 3agau:

Pacuer Onora3zoBoi ycTaHOBKH

Pacuer yrunu3anoHHON YCTaHOBKH

Pacder konmmuecTBa SHEPTUHU YTHIN3ALUOHHON TypOUHBI
Pacuer 3x0HOMUM TOIJIMBA 3a CUET UCIIOJIb30BaHus BOP

5.3. OueHo4Hble MaTepPUAJIbI, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeTOB, TECTOB U T.IL.)

KOMHLEOTepHOC TECTUPOBAHUC 10 pas3aciiaM AUCHUIUIMHBI

K menstm mcrions30BaHus BO30OHOBIIIEMBIX HCTOYHUKOB HEPTHH M MECTHBIX BUIOB TOIIMBA HE OTHOCSTCS:
COKpallleHHe MOTPeOICHNs] HeBO300OHOBIAEMbIX TOIIIMBHO-3HEPTETHIECKUX PECYPCOB

pa3sBUTHE TEXHOJIOTHU HETPAJULUOHHBIX 1 BO30OHOBISIEMBIX HICTOUHHKOB SHEPTUU

obecrieyeHne ACIICHTPATI30BaHHBIX OTPEONTENEH U PErHOHOB C JATBHIM M CE30HHBIM 3aBO30M TOILTHBA
CHIDKEHHE PacXO00B Ha JalbHENPUBO3HOE TOILUIUBO

K BTOpUUYHBEIM 3HEpropecypcaM OTHOCUTCS:

3JIEKTPOIHEPI s, BEIpabaTeIBacMasi Ha AEKTPOCTAHIIHAX

nap, BeIpabaTbIBaeMbIid B KOTEJIBHOM

nap, BeipabatbiBaeMbiii Ha TOI]

nap, oJydaeMblid B BUJIE OTXO0B P MOKPOM TYLIEHUH KOKCa

BTOpI/I‘{Hble SHEPTETHYCCKUEC PECYPCBI — 3TO!

TCII0TAa, OTpa6OTaBHIa$I B OCHOBHOM TCXHOJIOTHYCCKOM IIPOLICCCE

TCIJIOTA, 0Tpa60TaBma;1 B OCHOBHOM TEXHOJOTHYCCKOM MPOLECCE, KOTOPAsA HE MOXKET OBITh MCIIOJIB30BaHA JJI HYXKI DOHEPTCTUKU
TEIJIOTa, KOTOPAast MOKET OBITh UCIIOJI30BaHa JUTSE HYXKL DHEPICTUKN

TEIJ10TAa, OTpa60TaBH.Ia$[ B OCHOBHOM TE€XHOJIOTHYCCKOM IPOLECCE, HO KOTOpAasA MOXET OBITh B JIaJIbHEHIIIEM MCTI0JIh30BaHA
TCIJIOTA, HC ITOJTHOCTBIO OTpaGOTaBHIaH B OCHOBHOM TEXHOJOTHYCCKOM IIPOLECCE

LlenecooOpazHocTh 1 3¢ (HEeKTUBHOCTD HCIOIb30BaHus BOP onpenersiercs:

TETUIOBOW MOITHOCTHIO SHEPTOMCTOYHHUKA, HEMPEPHIBHOCTHIO BHIJIAYHU TEIUIOTHI H TEMIIEPATYPHBIM YPOBHEM
TETUIOBOW MOITHOCTHIO SHEPTOMCTOUHUKA

HEMPEPHIBHOCTHIO BBIIAYH TEIUIOTHI

TEMITepaTypHBIM YPOBHEM

0 pe3yJbTaTaM HalaJl0YHBIX UCTIBITAHUN

K sHeprernueckuM oTXojaM He OTHOCSTCS

HEen30eKHBIE IIOTEPH B TEXHOJIOTHYECKOM arperare Wil yCTaHOBKE

SHEPrus, KOTOpasi BO3BpaIaeTcst 00paTHO B TEXHOJIOTHYECKHUH arperat (YCTaHOBKY) 3a CUET pereHepaIiy Wi PeUPKYIISIUIH
BTOPUYHBIE SHEPIeTUUECKUE PECYPCHI

IIEPBUYHBIEC S3HEPIeTUUYECKUE PECYPCHI

TToTeHnuan TemI0BBIX BTOPUYHBIX SHEPIeTUYECKUX OTX0/10B XapaKTepU3yeTcsi:
HU3IIEH TEMI0TON CropaHus

MepernagoM TeMIepaTyp

paboTOl H309HTPOITHOTO PACHIUPEHUS

MepernaoM SHTAIbIUN

[Ipu Temmeparypax rperoIinx ra3oB, XapakTePHBIX ISl HU3KOTEMIIEPaTypHbBIX KOTIOB-YTUIN3aTOPOB, TIIABHYIO POJIb UTPaeT:
JYYUCTHIN TEII000MeH

KOHBEKTHBHBIH TEIJI000MEH

TEIIONPOBOIHOCTH

TypOyJIeHTHBIH 00MeH

BCE BBILIEYKAa3aHHBIC POLECCHI




[Ipu TemmepaTypax IrperoLIUX ra3oB, XapaKTePHBIX [UIS BRICOKOTEMIIEPATyPHBIX KOTIOB-YTUIN3aTOPOB, TIIABHYIO POIIb UTPALT:
JYYMCTBIN TEII000MeH

KOHBEKTHBHBII TETIIO0OMEH

TEIJIONPOBOAHOCTH

TypOyieHTHBII 0OMeH

BCE BBILIECYKAa3aHHBIC POIECCHI

3¢ dexTuBHOCTH PabOTHI KOTIA-yTUIN3aTOPA 3aBUCHUT OT:
TeMIepaTypbl HOCTYIAIOIIETO raza

croco0a Ioayuy rasa

00BeMa MOCTYMAIOIIETo ra3a

BCETO BBIILIETIEPEUNCICHHOTO

Uro siBisieTCS UCTOYHUKOM SHEPTUH JETaHAEP-TeHEPaTOPHON YCTaHOBKU?

CKMI'aHUE ra30BOr0 TOILIMBA IIPU BBICOKOM JABICHUU HA TOPEJIKE

CKMI'AaHUE ra30BOI0 TOIUIMBA IIPH HU3KOM JaBJICHUU

nepernaj JaBlIeHUH MEXIy MaruCTPalbHbIM Ia30IIPOBOJOM U paclpeaeuTeIbHON CeThIO
U3MEHEHUE COCTaBa YIIIEBOJOPOIOB B Fa30BOM TOILIMBE

nepernaj TeMIepaTyp MeX1y MarucTpajlbHbIM ra3olpoBOAOM U PACIPEAEIUTEIbHON CETHIO

Kakne BTOpH9HBIE SHEPropecypchl 00pa3yloTcs Ha THAPOAIEKTPOCTAHIIHAX ?

Harperast OXJIaX/Jaronas BoJja KOHJICHCAIMOHHbIX YCTPOUCTB TypOUH

OTXOMSIINE JBIMOBBIE I'a3bl KOTI0ATrPEraTon

Harperasl OXJaXXIaromasi BOJa N3 CHCTEMBI OXJIaXICHUS AEKTPHUCCKIX TeHEPaTOPOB
BCE BBIMICTIEPEUNCICHHOE

Kakue npenmyiecTsa HMeeT BOIOPOIHOE TOILIUBO?
HH3Kasi CTOMMOCTb

yI0OCTBO MOCTaBKH

9KOJIOTHYECKAst YHCTOTA

0€301TacHOCTb IIPHMEHEHHS

BBICOKAs TEIJIOTBOPHAs CIIOCOOHOCTh

CoJtHeYHbBIC BOJOHArpeBaTC/In MPUMEHAKOTCA B LEIIAX:
BBIITAPUBAHUSA COJIEBBIX PACTBOPOB

OTOIUICHUA U TOPAYETO BOﬂOCHa6)K€HI/ISI

ropsa4ero BO,E[OCHa6)KeHI/IH

OTOINJICHUA

TMOJTYYCHUA DJICKTPOSHEPI U

ITaccuBHBIN COMHEUHBIH 000TPEB — 3TO:

000rpeB 3aHUHi IOCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINH 1 AU3aiiHa
060py,HOBaHI/Ie 3aaHuA CHCTEMOM COJIHEUHBIX TENJIOTEHEPATOPOB
00opynoBaHKe 371aHUsI CUCTEMOH (DOTOINEKTPUUECKHIX MaHemeit
O60py}IOBaHI/IC 3AaHuA COJTHCYHBIMU YCTAHOBKaMHU ITIOJA0IPEBa BOAbI

K BbICOKOMY TeMIiepaTypy OTHOCHTCS?
6ostee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit remnepatype oTHOCUTCS?
60mee100 °C

100-200 °C

160 10500 °C

450 °C

6oee 500 °C

K Huzkoit remneparype orHocurcs?
6onee 100 °C

100-200 °C

160 10500 °C

menee 160 °C

6oiee 500 °C

ConeprkaHue KUCIOPOJa B BBIXJIOIHBIX Ta30B COBPEMEHHbIX 3Heprerudeckux ['TY cocrasmuser. ..




14-16 %
25-30%
38-55%
4-14%

24-40%

Kakoii Bun BOP nipencrasisier co60it 0TX0ABI TEIIIOTEXHOJIOTHH, KOTOPHIE UCIIOB3YIOTCS B TOMOYHBIX Tporieccax?
roproyue

TEIUIOBbIE

M30BITOYHOTO JABIICHHS

CUJIOBBIE

ra3zoo0pa3Hble

Bropuunsle sHepropecypcesl — ?

TMOTCHIUAJIbHA SHEPTUA Ta30B, BRIXOAAIIUX U3 TEXHOJIOTHMYCCKUX arperaton

TETIOBBIE OTXO/IbI, IPEICTaBIIOMINE COOON SHTAIBITHIO IPOIYKTOB, BEIOPACKIBAEMBIX U3 TEXHOJIOTMYECKUX YCTAHOBOK
BHCpFCTI/I‘IGCKI/Iﬁ NOTCHOHAJ ITPOAYKIHNHU, OTXO40B, IMOOOYHBIX K MMPOMEIKYTOYIHBIX IMTPOAYKTOB, O6p33yIOH_[I/IXC$I B TCXHOJIOTHYCCKHUX
Iporneccax n yCTaHOBKax

IIpOYHMe pacXoAbl Ha TPAHCIIOPT BHYTPU IIOMELICHUS

HOTEpU B COOCTBEHHBIX HCTOUYHHUKAX SHEPTHU

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

KpI/ITepI/II/I OIICHUBAHMs OTBETA HA 3a4ETE C OICHKOU

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA 00YyJarOMIMIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHHS, IPUBOAUT IIPUMEPBI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOIIOY» BEICTABISAETCS, KOTa 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, IeaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIa€T HECYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaATEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIIETCS, KOTIa 00yJaloIIIicsl HErTyOOKHe TeOPETHIECKHE 3HAHUS, TPOSBILET c1abo
chopMUpPOBaHHbBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apryMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPHI, TOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOIBKO IPH KOPPEKINH MPEIIOIaBaTelIeM.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJatomuiics JEMOHCTPHUPYET HE3HAHHE TEOPETUUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTD IIPUMEPBL, HE BIIAJECET TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE
JIOTUYHOCTH ¥ TIOCIIEZI0OBATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTEeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE 3a4eTa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIICLIHO, €CJIU IIPH €r0
OLICHUBAHMU I10JIy4CHA OLIEHKA HE HUXKE «yJOBJICTBOPUTEIILHOY.

6. YHEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPBI, COCTaBUTENHN 3arnasue bubnuorexa WznarenscTBO, TOA, 311. azipec

Mockga, bepnun: {upexkr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=253968

TexHomOTHS
SHEProcOepeKeHNUs : yUeOHUK

JI1.1 | Cubuxua M.1O.

JI1.2 | A.B. KpaBuos, M.A.
Cambopckas, A.B.
Bomsg, O.E.
MurtsHuHa

Tomck : U3parenpcTBOo ToMckoro
MOJINTEXHUYECKOTO YHUBepcurera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442115

OCHOBBI TPOEKTHPOBAHHMS
HPOIIECCOB NepepaboTKH
IIPUPOJHBIX SHEPIOHOCUTENEH :
yueOHOe ocoOue

JI1.3 | CrpensHukoB H.A. HoBocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?

page=book&id=436283

DHeprocoepexeHne: yaeOHHK

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBsue

bubnnorexa

I/ISZ[aTeJ'ILCTBO, ronm, 2J1. aapec

J12.1

O.J1. Janunos, A.b.
I'apsies, 11.B. SIkoBneB
u 1p., mox pen. A.B.
Kinmenko

DHeprocoepexeHue B
TEIUIOIHEPTEeTHKE U
TEIUIOTEXHOJIOTHSAX

Mocksa: U3garensckuii jom MOU, 2010,




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.2 |Sxosnes b.B. Iossimenue 3¢ hexTuBHOCTH Mocksa : HoBOCTH TeTIOCHAOXKEHHS,
CUCTeM TerutouKaIu U 2008, http://biblioclub.ru/index.php?
TETUIOCHA0KEHHYS page=book&id=56217
J12.3 | M.IO. Cubukun, I0.1. | HerpaautmoHHbIe 1 Mockga ;bepnun : {upexr-Menua, 2014,
Cubukux B0O300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHeprud : yuebHoe nmocoodue page=book&id=257750
JI2.4 | Beromkus A. TexHUKa U TEXHOJIOTUS Mockga ; Bonorna : Madpa-Uuxenepus,
oOpaleHus ¢ 0TX01aMu 2019, http://biblioclub.ru/index.php?
JKU3HENISSITEITbHOCTH : yaeOHOe page=book&id=493898
nocobue
JI12.5 | O.K. I'puropnesa, DHeprocoepexeHue B Hosocubupck : HI'TY, 2015,
A.A. ®panriesa, I0.B. | TeruiosHepreTrke u http://biblioclub.ru/index.php?
OBYHHHHIKOB TEIUIOTEXHOJIOTUSX © yIeOHOe page=book&id=436027
nocobue
JI2.6 | H.IL Xykos, H.®. DHeprocoepexeHue B Tam6oB : U3narenscteo ®PI'BOY BIIO
MaiinukoBa TETJIOPHEPTeTHKE, «TI'TY», 2017,
TEIUIOTEXHUKE U http://biblioclub.ru/index.php?
TeIJIOTEXHOJIOTHAX : yueOHOe page=book&id=498923
nocobue
JI2.7 |T'.B. Ilankuna, T.B. DHeprocoepexeHue u Mocksa : ACMC, 2010,
I'ycera, @.B. SHEpreTHYecKast http://biblioclub.ru/index.php?
Banamos u ap. ; pea. | 3¢deKTUBHOCTD : yueOHOE page=book&id=137024
I'.B. Ilankuna nocobue
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
71 |LMS Canvas https://Ims.misis.ru/
6.3 Ilepeuennb MPOrpaMMHOTO o0DecedeHUst
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. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru/ - KaTanor »MeKTPOCTAHIUN (ATOMHBIX, THIPABIMYECKHUX, TEIIOBBIX U p.)H MOJACTaHLUI MUpa;
.2 |window.edu.ru - emuHOE OKHO JJOCTyIa K 00pa30BaTeNbHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarenne
127 VYuebnass maboparopus (kommbloTepHbli | KomruiekT yueOHOM Mebenn Ha 24 MecT is 00yJarouuxcs,

KJIacC)

12 cranmoHapHBIX

KOMIBOTCPOB IS  CTYACHTOB,

1

CTAIlMOHAPHBIA KOMIIBIOTEp I IpenomaBaTens (y Bcex
BBIXOJI B UHTEPHET), MPOEKTOp, HHTEpaKTHBHas [JOCKa,
JIOCKa ayJUTOpHas MeJIoBas, KOMMyTarop, BeO Kamepa,

JIOKYMEHT-KaMepa,

JIOCTYl K

OUOC VYuuBepcutera

MUCHUC depe3 nuuHbli KkabuHeT Ha mmmathopme LMS
Canvas u Moodle, nmunien3uonnbie nporpammbel MS Office,
MS Teams, anTuBupyc Dr.Web.

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

B mporiecce n3ydeHns TUCIUITIMHEI BRIISIAIOT JBA BHJIa CAMOCTOSTEIFHOM padOTHL: ayqUTOPHAS M BHEAYIUTOPHAsL. AyJUTOpHAS
caMocCTOsTeNIbHasA paboTa M0 JUCHUIIIHHE BRIMOTHACTCSA HA YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernoaBatels. BHeaynuTopHas
camocToATenbHas paboTa - muanupyeMas yueOHast padota o0ydaronmMes, BHIIOTHsIEMasi BO BHEAyIUTOPHOE BPEMS 110 3aJaHUIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTels, HO Oe3 ero HelmoCpeCTBEHHOTro yyacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PACKPHIBAIOIIEH 1 KOHKPETU3UPYIOIIEH ee coJieprkaHne, OCYIIECTBIICTCS
00yJarnmmMcs HTHALMATHBHO, C IETbI0 peaan3anui cOOCTBEHHBIX YU€OHBIX  HAYyYHBIX HHTepecoB. /s 6onee 3¢ eKTHBHOTO
BBITIOJIHEHHS CAMOCTOSITENILHOM pabOoTHI 10 AUCLUIUIMHE MPENOJaBaTellb PEKOMEH/IyeT HCTOUHUKH I pabOThI, XapaKTepH3yeT
HanOoIee paroHaIbHYI0 METOANKY CAMOCTOSTENEHON paboTHI, IEMOHCTPUPYET paHee BEITOJIHEHHbBIE 00yJaromuMucs paboTsl 1

T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, UX COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U
I bepeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatomerocst. CamocTosTenbHas paboTa MOXXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH




TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI

OCYITECTBISICTCS B IIpEAeNax BpeMEHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHSA 10 TUCIUIUIHHE Ha MPAKTHICCKHX,
71a00PATOPHBIX 3aHATHAX.




