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texHonoruveckui yausepcurer «MUCHCy no nanpasnenuto noarotosku 13.03.01 TernosHepreTuka U TEIIOTEXHUKA (MPUKaA3 OT
05.03.2020 . Ne 95 0.8.)
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TEIUIO3HEPIeTUKa, yTBEPKIeHHOT0 YueHbIM coBeToM OPT'TAOY BO HUTY "MUCuC" B cocrase coorsercrByrouieid OIIOII BO
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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 | 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 | YueOHas mpaKkTHKa IO MOIYYCHUIO IEPBHYHBIX MPOPECCHOHANEHBIX YMEHHI

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 |DHeproayauT Ha MPOMBIIUICHHBIX IPEIIPUITUIX

2.2.6 | DHeprocOepexeHue B TEIIIOIHEPTETUKE 1 TETNIOTEXHOIOTHHI

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

IIK-3: Cnioco6eH IKCILIyaTHPOBATH 00beKTHI MPO(ecCHOHATHLHOM esITEIbHOCTH, B TOM YHCJIE TEIUIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBE; TPYOOMPOBOIbI U TEMJIOBBIE CETH, a TAKIKE TeIUIOMEeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

3HaTb:

TIK-3-31 meronuku onpeaeneHus NOTEHIUAIBHBIX U BO3MOXXHBIX BTOPUYHBIX SHEPIETUUYECKUX PECYPCOB B OCHOBHBIX
TEXHOJIOTUYECKUX IPOLECCAX, KOHCTPYKLUU CUCTEM U YCTPOMCTB YTUIM3ALUU BTOPUYHBIX SJHEPIETUYECKUX PECYPCOB

OIIK-3: Cnioco0eH ocyliecTBJISATh MOJEJIHMPOBAHNE, AHATU3 M IKCIIEPUMEHTHI B LeJIAX NPOBeAeHUs 1eTAJIbHOI0
HCCJIETOBAHNS ISl PellieHUs 3a/1a4 B MPo(eccHOHAIbHOM 00.,I1aCTH, HCIO0Jb30BATh METOBI AHAJIH3a U MOIETHPOBAHHUS
IEKTPUYECKHX Ieneil ¥ AJIeKTPHIeCKHX MAIITNH

3HaTh:

OIIK-3-31 Bonpochl 3KOJIOTHYECKON 0€30IIaCHOCTH U COXPAaHEHHUsT OKPY)KaIOLIeH cpeibl

IIK-3: Cnioco6eH IKCILIyaTHPOBATH 00beKTHI MPO(ecCHOHATIHHOM 1esITEIbHOCTH, B TOM YHCJIE TEIUIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIbI U TEMJIOBBIE CeTH, a TAKKe TelUIOMeXaHH1YecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

YMmerb:

IIK-3-Y1 onpenenstb BO3MOKHBIE HAIIPABJIECHUS UCIIOJIb30BAHUS;
MPOBOAUTH PACUETHI IIPOIIECCOB U alapaToB 00ECICUNBAIOIINX PEaH3aIUI0 BEIBICHHBIX PE3€PBOB SHEPrOPECypCOB

OIIK-3: CnocodeH ocyliecTBJIsITh MOJCTHPOBAHNE, AHATU3 H IKCIEPHMEHTBI B LieJIsSIX IPOBEJCHHUS 1eTAJIbHOI0
HCCIeI0BaHMs U151 pellleH sl 32/1a4 B Po(ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABLI AHAIN3A M MOJAeJUPOBAHUS
3J1eKTPUYECKHX Leneil 1 31eKTPUIeCKHX MAIIHH

YMmerb:

OIIK-3-Y1 npoBoAXTh aHAIHU3 BTOPUUHBIX SHEPTOPECYPCOB, UMEIOLIMXCSI HA POMBIIIUIEHHOM NPENNPUSTHH; TPUMEHITh METOABI U
MPUEMBI YBEITMYCHHS SHEPTrod((EKTHBHOCTH UMEIOIINXCSl BTOPHYHBIX SHEPrOPECYpCOB

INK-3: CnocodeH 3KCIIIyaTHPOBATHL 00HeKTHI MPO(ecCHOHATBHOI 1eATETLHOCTH, B TOM YHCJIE TeNJI0BbIe KOTJIbI HA
TBEPAOM, KHIKOM H ra3000pa3HoM TOILIHBE; TPYOONPOBOIbI M TEIUIOBBIE CETH, a TAKIKE TeMJIOMeXaHHIecKoe
00opy1oBaHHe TeNI0BbIX CTAHIMIA

Baanernb:




[IK-3-B1 undopmanuei 0 TeXHUIECKHUX MTapaMeTpax MPOIeCCOB U 000PYA0BaHMS IS PeaH3al[iH BBISIBICHHBIX PE3EPBOB

OKOHOMHHU TOIINIMBOOHEPICTUICCKUX PECYPCOB;

HaBBbIKaMH IMPOBCACHUA I/ICCJ'[CI[OB&HI/II’I B 00acTu 3H€pFOC6epe)I(CHI/I${ 1 CHUKCHUA BBI6pOCOB.

OIIK-3: CniocodeH ocylecTBISITh MOIETHPOBAHNE, AHAJIU3 M IKCIEPUMEHTHI B 1eJISIX MPOBEAEHUS 1eTAJIbHOTO
HCCJICI0BAaHMA VISl pelIeHus 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ Oﬁ.l'laCTl/l, HUCIOJb30BATH METO/AbI aHAJIU3Aa U MOACTUPOBAHUSA

JIEKTPUIECKUX nenei u IJTEKTPUHYECKUX MAIIIUH

Baanernb:

OIIK-3-B1 HaBbIkamMu pacuera ornpejeNieHne 00beMa BEIX0/Ia M YTHIIN3AIMHA BTOPHYHBIX SHEPTETHYECKUX PECYPCOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHS TeM /BHJ 3aHATHS/ / Kype HHAUKATOPbI H JJI. sieMble
KOMIeTeHI U pecypcsl padoTsI

Paznen 1. Oomasn
HHPOPMALMS 0 BTOPUYHBIX
JHepropecypcax

1.1 OO01ue SHEPreTHIeCKUe 4 2 OIIK-3-31 TIK- | JI1.3JI1.4 KM1 P1
orxonsl. Kitaccuduxanus 3-31 JI1.5J12.2
BTOPUYHBIX SHEPTOPECYPCOB J12.4 J12.6
10 BUJaM SHEpruu. Buael u 2.7
HaIIpaBJICHUS UCIIOIb30BAHUS 21
BTOPUYHBIX SHEPTETHYECKUX
pecypcoB. /JIex/

1.2 Pacuer sxoHOMHHM TOTUIMBA 4 4 OIIK-3-V1 JI1.3J11.4 KM1 P1
MIPH UCIIOJIB30BAHUH OIIK-3-B1 IIK- JI1.5J12.2
BTOPUYHBIX 3-V1 I[IK-3-B1 J12.6 J12.7
sHepropecypcos. /I1p/ 21

1.3 DKOJIOTUYECKHE TIPOOJIEMBI 4 24 OIIK-3-31 JI1.3J11.4 KM1 P1
TPaIULMOHHON 3HEPIeTUKH. OIIK-3-V1 JI1.5J12.2
BosmoxHocTu OIIK-3-B1 IIK- | JI2.4 J12.6
ucnoJib3oBanus BOP B 3-31 [IK-3-V1 J2.7
MIPOMBIIIJIEHHOCTH. TIK-3-B1 21
SHEPreTUKe. DHEPreTudecKas
crparerus Poccuu.
Ucnonb3oBanne BOP B mupe.
DKOJIOTHYIECKHE TIPOOTIEMBI
ucnosib3oBanus BOP.
[IepcniekTuBbI
ucnoJib3oBanus BOP.
HHHOBaMOHHBIE TPOEKTHI IO
ncnojabp3oBanuio BOP B
mupe. /Cp/
Paznen 2. O6opynoBanue
JJISl UCTOJIb30BAaHUS
BTOPHUYHBIX
JHEpPropecypcos




2.1 YTunuzauuoHHas ycTaHOBKA. 4 6 OIIK-3-31 IIK- JI1.3J11.4 KM1 P1
I'my6okas nepepaboTka 3-31 JI1.5J12.2
TOPIOYUX BTOPUYHBIX J12.4 J12.6
SHEpPreTUYecKUX pecypcoB. J2.7
MMuponus. Koncrpykunu 21
ra3oreHepaTopoB,

JIOCTOMHCTBA W HEOCTATKH.
Yrunuzanus
BBICOKOTEMIIEPATYPHBIX
TETUIOBBIX BTOPUYIHBIX
SHEPTeTHIECKIX PECYPCOB.
KoTnbl-yTunuzaTopsl 1 ux
K1accuuKanus. Y THIH3aus
HU3KOTEMITEPATYPHBIX
TEIUIOBBIX BTOPUYHBIX
SHEPreTUYECKUX PECYPCOB.
PexynepaTuBHbIC U
pereHepaTuBHbIE
TEIUIOYTHIIN3aTOPBbI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHBIC
TEIUIOYTHIN3aTOPEI. /JIek/

2.2 WzydyeHue cxeM yTHIH3alUU 4 4 OIIK-3-Y1 JI1.3 J11.4 KMI1 P1
B BBICOKOTEMIIEPATYPHBIX U OIIK-3-B1 IIK- JI1.5J12.2
HU3KOTEMIIEPATYPHBIX 3-V1IIK-3-Bl J12.4 J12.6
ycranoBkax. /IIp/ J2.7

21

2.3 AHa’pobHOE 1 a3poOHOE 4 73 OIIK-3-31 JI1.3J11.4 KM1 P1
cOpaxxuanue. [Toydenue OIIK-3-V1 JI1.5J12.1
Ouorasza B METaHTEKax. OIIK-3-B1 IIK- | JI2.2 JI2.3
IToxgroroBka k 3-31 [IK-3-V1 J12.4 J12.5
WCIIOJI30BaHUIO U XPaHEHHE TIK-3-B1 JI2.6 J12.7
Onorasza.XapaKTepUCTHKH 21
METOJIOB YTHJIU3AINHU Teria B
MIPOMBIIIICHHOCTH.

YTunmu3anus BTOPUIHBIX
SHEPTEeTHIECKHX PECYPCOB
M30BITOYHOTO JAaBJICHUSI.
[MpuHIMT paboTs! 1
OCHOBHBIE TEXHUIECKUE
napameTpbl
Typboneranaepa. /Cp/
Pa3gen 3. lloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTamM

3.1 O06beM yacoB 4 9 OIIK-3-31 JIT.1 JI1.2 KM1
CaMOCTOSTEIEHOW PabOTHI Ha OIIK-3-V1 JI1.3J11.4
noarorosky k KM /Cp/ OIIK-3-B1 IIK- J1.5

3-31 [IK-3-VY1 21
[IK-3-B1

32 O06beM yacoB 4 18 OIIK-3-31 JIT.1 JI1.2 P1
CaMOCTOSTENBHOW PabOTHI Ha OIIK-3-V1 JI1.3 J11.4
noarotoBky k BP /Cp/ OIIK-3-B1 IIK- | JI1.5J12.1

3-31 [IK-3-V1 J2.2J12.3
IK-3-B1 J12.4J12.5
J12.6 J12.7
21
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.N), BONPOCHI LA
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe TIposepsiembie
KM MepOTpUAITHE WHIUKATOPBI Bompocs! a7t mOATOTOBKH

KOMIETCHIIUM




KM1 3auer OIIK-3-31;I1IK-3-31 | Bompocs! k 3aueTy

L.
2.

3.
4.

5.
6.

7.
8.
9.
10.
1.
12.

SHEPIHH.

O6U.II/I€ OHEPIreTUYCCKUEC OTXOIbI.
KJ'[aCCI/I(i)I/IKaHI/IH BTOPHUYHBIX SHEPropeCypCcoB 1O BHAAM

BI/I,HbI 1 HaIlpaBJICHUA HUCIIOJIb30BaHUSA BTOPUYHBIX

OHEPIrCTUICCKUX PECYPCOB.

DKOHOMHUS TOIUIHBA IIpH UCTIOJIB30BAHNN BTOPHUYHBIX

SHEPreTHYECKUX PECyPCOB.

VTUIU3aHOHHAs YCTAHOBKA.
I'myboxkast mepepaboTKa TOPIOYNX BTOPHUIHBIX

SHEPrEeTUYECKHUX PECYPCOB.

[Muponus.

KoHcTpykIMu ra3oreHepaTopoB, TOCTOWHCTBA H HEJOCTATKH.
AHa’po0OHOE U a’3poOHOE cOpakMBaHUE.

[Monmy4yenue Ouorasa B MeTaHTEKax.

IToaroroBka K MUCIOJIB30BAHHUIO M XPaHCHUE OHOTrasa.
YTI/IJ'II/IBEII_[I/IH BBICOKOTEMIICPATYPHBIX TCIJIOBBIX BTOPHUYHBIX

SHEPTETHYECKUX PECYPCOB.

13. XapakTepUCTUKU METO/IOB YTWJIM3allUU TeIlla B
HMPOMBIIIIEHHOCTH.

14. KoTiBI-yTHIIN3aTOPE! M UX KIacCH(UKamms.

15. Vrunuzanus HU3KOTEMIEPATYPHBIX TEIUIOBBIX BTOPUYHBIX

OHEPIrCTUIYCCKUX PECYPCOB.

16. PexynepaTuBHbIE U pereHEpaTUBHbIE TEIUIOYTUIN3ATOPHIL.
17. KoHTakTHbBIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE
TEeMJIOyTUIU3aTOPHI.

18. VYTunuzanys BTOPUYHBIX SHEPIETHUECKUX PECYPCOB

HU30BITOYHOTO JIABJICHHUSI.

19. [puniun paboThl 1 OCHOBHBIE TEXHUYECKHE MapaMeTPhI
TypOoaeTaHaepa.
5.2. Ilepeuenn pa6oT, BeimoJiHsIeMbIx 0 aucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, IIP u 1.11.)
[IpoBepsiembie
Kon Hassauune POBCP
WHINKATOPBI CopeprxaHue padoOThI
paboTsI paboTHI N
KOMIIETEeHIUH
P1 PT'P OIIK-3-Y1;0I01K-3- |PI'P BeimosiHsieTcst MO BapraHTaM B BUE | TEOPETHYECKOTO BOIpOCa U

B1;IIK-3-V1;I1IK-3- |3agaum.
B1

ITpumeps! TeopeTHUeCKUil BOIPOCOB:

MunoBanuu no ucnons3zosanuo BOP

DKOJIOTHYeCKHEe BONPOCH HCIOIb30BaHUS BTOPHUHBIX 3HEPTOPECYPCOB
(Ha mpuMepe MPOU3BOACTBA HIIH MPEINPUITUSA)

ObopynoBanue (yCTaHOBKH) UcTIoNs30BaHNs BOP (Ha mpumepe
MPOU3BOICTBA WU MPEAIPUSITHS)

TemaTurka 3amaq:

Pacuer 6nora3oBoi yCTaHOBKH

Pacuer yrmin3annoHHOM ycTaHOBKU

Pacuer xonryecTBa SHEPTHU YTHIN3AIMOHHON TypOUHBI
PacueT 5KOHOMMY TOIUIMBA 3a CUET UCIOJIL30BaHus BOP

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

KOMHBIOTepHOC TECTUPOBAHUC 10 pa3aciiaM AUCHUTUINHBI

K LOCJIAM UCIIOJIb30BaHUA BO300HOBIIIEMBIX HCTOYHHKOB OHEPIMU U MECTHBIX BUOB TOIIJIMBA HE OTHOCATCA:
COKpaIlleHne HOTpC6J’IeHHﬂ HEBO300HOBIISIEMBIX TOIUIMBHO-OHEPI€TUYCCKUX PECYPCOB

PasBUTHUC TEXHOJIOTUHN HETPATUITUOHHBIX U BO300HOBIIIEMBIX MCTOYHHKOB OHEPTUn

obecneuenue ACUCHTPAIN30BAHHBIX HOTpE6HT6J’ICﬁ 1 PEruOHOB C JaJIbHUM U CE30HHBIM 3aBO30M TOILIMBA

CHHIKCHHEC paCXxo0J0B Ha JAJIbHCIIPUBO3HOC TOIIJIMBO

K BTOpHYHBIM 3HEpropecypcaM OTHOCHTCS:

9NEKTPOIHEPTHs, BEIpabaThiBacMast Ha JIEKTPOCTaHIUAX

nap, BEIpa0aTeIBaeMBIil B KOTEIEHOM

nap, BeIpabateiBaeMslit Ha TOL]

nap, Mojly4aeMblil B BUJIE OTXOA0B IIPH MOKPOM TYIIEHHH KOKCa

BTOpI/I‘{HBIe OHCPTCTHYCCKUEC PCCYPCHI — 3TO!
TCIJIOTA, OTpa6OTaBHIaH B OCHOBHOM TEXHOJOTMYCCKOM MPOLECCE

TCIJI0TAa, OTpa6OTaBLLIaH B OCHOBHOM TE€XHOJOTHYCCKOM IIPOLECCE, KOTOpasA HE MOXET OBITh MCIOJIb30BaHa JJI HYXKI DOHEPIeTUKU




TEIJIOTa, KOTOPAast MOKET OBITh UCIIOJIE30BaHA JUTSL HYXK]T DQHEPTCTUKU

TEIJ10TAa, 0Tpa60TaBma${ B OCHOBHOM TE€XHOJOTHYCCKOM IPOLECCE, HO KOTOpasA MOXET OBITh B JaJIbHENIIIEM UCTI0Ib30BaHa
TEIJI0TA, HE ITOJTHOCTBIO OTpa6OTaBHIa$I B OCHOBHOM TCXHOJIOTHYCCKOM IIPOLCCCE

LenecoobpazHocTs 1 3P PEeKTUBHOCTH HcToNb30BaHus BOP onpenensercs:

TEIIOBOH MOITHOCTBIO SHEPTrOMCTOYHHKA, HEPEPHIBHOCTHIO BBIZIAYN TEIUIOTHI M TEMIIEPATypHBIM YPOBHEM
TEIJIOBOH MOIIHOCTBIO SHEPTOMCTOYHNKA

HETIPEPHIBHOCTHIO BBIJAYH TEIIOTHI

TeMIepaTypPHBIM yPOBHEM

TI0 pe3yJIbTaTaM HajlaJOYHBIX HCTIBITAHUN

K sHepreTH4ecKiuM 0TX0/aM HE OTHOCATCS

HEHN30CKHBIC IIOTEPU B TEXHOJIOTHYECKOM arperare Hid yCTaHOBKE
SHEPTHSI, KOTOPAast BO3BPAIIAETCSI 0OPAaTHO B TEXHOJIOTHUECKHIA arperar (YCTaHOBKY) 3a CUET pereHepaluy WiId PeIUPKYIIS I
BTOPUYHBIE SHEPTETUIECKUE PECYPCHI
MEPBUYHBIC SHEPTETUUCCKUE PECYPCH

IloTeHnuan TemnoBbIX BTOPUYHBIX SHEPIETUUECKUX OTXOA0B XapaKTepU3yeTcsl:
HU3IIEH TEeII0ToN cropaHus

HEepernajoM TeMIIepaTyp
paboTON M303HTPOITHOTO PaCITHPEHHS
repernajoM SHTAIbIUN

I[Tpu Temmeparypax rperolix ra30B, XapaKTePHbBIX ISl HU3KOTEMIIEPATYPHBIX KOTJIOB-YTHIH3aTOPOB, IIABHYIO POJIb HIPALT:
JIYYUCTHIN TEII000MEH

KOHBEKTHBHBIH TEIJI000MEH
TEIIONPOBOIHOCTh
TypOyJIeHTHBIH 00MeH

BCE BBIIICYKAa3aHHBIE TIPOLECCHI

I[Tpu Temneparypax rperolix ra30B, XapaKTePHbBIX ISl BEICOKOTEMIIEPATYPHBIX KOTJIOB-yTHIN3aTOPOB, IIABHYIO POJIb UTPACT:
JIYYUCTHIN TEII00OMEH

KOHBEKTHBHBIH TEIJI0O00MEH
TEIIONPOBOIHOCTh
TypOyJIeHTHBIH 00MeH

BCE BBIIICYKAa3aHHBIE TIPOLECCHI

DddexTuBHOCTH pabOTHI KOTIA-yTHIIN3aTOPA 3aBHCUT OT:
TeMIepaTypsl IOCTYITAIONIETO Ta3a

crioco0a mojauu rasa

00beMa MOCTYMAKOIIETro ra3a

BCETO BHIMIETIEPEIUCICHHOTO

Uro siBNseTCA HCTOYHUKOM SHEPTHH JAETaHAep-TeHEpPaTOPHON YCTaHOBKH?

CKMI'aHUE ra30BOI0 TOIUIMBA IIPU BEICOKOM JABJIEHUU Ha TOPEJIKE

C)KUTaHME Ta30BOTO TOIINBA IIPH HU3KOM JaBICHIH

nepemnas JaBlIeHUIT MeXIy MaruCTPaIbHBIM Ta30IIPOBOIOM U PACIPEACIUTENbHON CEThIO
U3MEHEHUE COCTaBA YIIIEBOAOPOIOB B ra30BOM TOILIMBE

nepernaj TeMIepaTyp MeX1y MarucTpaabHbIM ra30lpOBOAOM U PACIPEAEIUTEIbHON CETHIO

Kaxkue BTOpUYHBIC SHEPropecypchl 00pa3yroTcs Ha THAPOIIEKTPOCTAHIUIX ?
Harperas OXJIaXJIaroas Bojaa KOHICHCAITMOHHBIX YCTPONCTB TypOUH
OTXOJISIIINE THIMOBBIE Ta3bl KOTIOATPETATOB

HarpeTas oxXJjiaxJaromias Boaa U3 CUCTEMbBI OXJTAXKACHUSA JICKTPUICCKUX I'€HEPATOPOB
BCC BBILICIICPCUNCIICHHOC

Kakue npenMymecta nMeeT BOJOPOJHOE TOILIUBO?
HM3Kasi CTOMMOCTb

yI0OCTBO TIOCTaBKH

9KOJIOTHYECKas YUCTOTa

6e30MacHOCTb MPUMEHEHUS

BBICOKas TEIJIOTBOPHAS CIIOCOOHOCTh

ConHeuHbIe BOJOHATPEBATENN IPUMEHSIOTCS B LEIIX:
BBITTAPUBAHUSI COJICBBIX PACTBOPOB

OTOIUICHUSI U TOPSTIETO BOJOCHAOMKECHUS

TOPSTYETO BOJIOCHAOKEHHS

OTOILICHUS




HOJIy4€HUS NIEKTPOSHEPIUU

[TaccHBHBIN COTHEYHBIH 000TPEB — 3TO:

00orpeB 3aHUH TOCPEACTBOM COOTBETCTBYIOIICH OPHEHTAINN 1 AU3aiiHa
00opynoBaHue 3JaHNsl CHCTEMON COJTHEUHBIX TETUIOTeHEPaToOpoB
000opynoBaHKe 371aHHsI CUCTEMOHN (DOTOINEKTPUUECKHIX MaHemeit
060pyIIOBaHI/Ie 31aHUA COTHECYHBIMH YCTAHOBKAMU ITIOI0TPEBA BOABL

K BBICOKOMY Te€MIIEPATYPY OTHOCHUTCS?
6osee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit remrieparype oTHOCUTCSI?
60ee100 °C

100-200 °C

160 10500 °C

450 °C

6omee 500 °C

K Hu3koii Temnepartype oTHOCUTCS?
6onee 100 °C

100-200 °C

160 10500 °C

Mmenee 160 °C

6omee 500 °C

ConeprkaHue KUCIOPOJa B BBIXJIOMHBIX Ta30B COBPEMEHHBIX 3Heprerudeckux ['TY cocramser. ..
14-16 %

25-30%

38-55%

4-14%

24-40%

Kaxoit Bug BOP mpencrasisier co60i# 0TXO/IbI TEILUIOTEXHOIOTHH, KOTOPbIE HCIOIB3YIOTCS B TOMIOYHBIX MpoIieccax?
roprouue

TCIIJIOBBIC

H30BLITOYHOTO JaBJICHUA

CHJIOBBIC

ra3zoo0pa3Hble

Bropuunsle snepropecypcst — ?

NOTEHIMAJIbHAsl SHEPIUs I'a30B, BHIXOIAIMX U3 TEXHOJOTHUECKUX arperaTtos

TETJIOBBIE OTXO/BI, IPEICTABIAIONINE COOO0H SHTANBIIHNIO MPOIYKTOB, BEIOPACEIBAEMbIX U3 TEXHOJIOTHIECKIX YCTAHOBOK
SHEpreTHYEeCKU MOTeHIHaN MPOIYKIIUU, OTX0HI0B, TOOOYHBIX U MPOMEKYTOUHBIX IPOAYKTOB, 00pa3yIOLUIUXCS B TEXHOIOTHUECKUX
IpoLeccax U yCTaHOBKax

[IPOYKE PacXo/ibl HA TPAHCIOPT BHYTPU IOMEIEHUS

MOTEPH B COOCTBEHHBIX HCTOYHUKAX SHEPTHU




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHuBaHus OTBETA HA 3a4€TE C OLEHKOI

O1eHKa «OTJIMYHOY BBICTABIISETCS, KOT/Ia 00YJaIOIIMIACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHEIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE

MOHOJIOTHYECKOH PeYbl0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOII0» BBICTABISACTCS, KOTAa 00ydaromuiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHUYESCKHE 3HAHUS, BIAJeeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 000OIICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCIPABISIET CAMOCTOSTENBHO MIIH [IPU He3HAYUTEIFHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKie TeOpeTUIeCKHe 3HaHUs, IPOSIBIISAET clabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeIaTh apryMEHTHPOBAaHHBIC BHIBOIBI U
TIPUBOINUTE IPUMEPHI, TOKA3BIBAET HE TOCTATOYHO CBOOOAHOE BIIaICHHUE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO IPHU KOPPEKLUUH MIPEoAaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIETCS, KOT/Ia 00yJaomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKAX OCHOB MpeaMeTa,
HE yMeeT JIelaTh apryMEHTHPOBAaHHbIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIaJCET TEPMUHOIOTUEH, IPOSIBIIET OTCYTCTBUE
JIOTUYHOCTH U MOCIEA0BATEIFHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE He MOXKET UCIIPABUTh JaXe MPH KOPPEKIIUH

mperoaaBaTeiIcM.

HpOXO){(}IGHI/IG KOHTPOJIBHOTO MCPOIIPUATHSA 1TO CAa4Y€ 3a4€Ta C OHeHKOﬁ CUHUTACTCA BBIITOJIHCHHBIM YCIICIIIHO, €CJIN ITPU €ro
OLICHMBAHWH ITOJTYY€HA OLICHKA HE HIKE KYOOBJIICTBOPUTECIIBHO).

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepaTrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH

3arnaBsue

Bubanoreka

M3parenscTBo, rof, 31. aapec

JI1.1 | O.JI. Janunos, A.b

OHeproucrnons30BaHue B

Mocksa: U3parenscteo MDU, 2005,

T"apses, 1.B. TEIUIOPHEPTETUKE U
Skosnes, I'.I1. TEIIOTEXHOJIOTHAX: COOPHHUK
[ITanoBanosa 3agau. Yacts 1
JI1.2 | FO.A. Cubukus, TexHomorus Mocksa: ®opym: THOPA-M, 2006,
M.IO. Cubnxux SHEProcOepeKeHNU
JI1.3 | Cubuxur M.IO. TexHonorus Mocksa, bepnun: upexr-Menua, 2014,

3HEprocOepekeHus : y4eOHUK

http://biblioclub.ru/index.php?
page=book&id=253968

JI1.4 | A.B. KpaBuos, M.A.
Cambopckas, A.B.
Boasd, O.E.
MursHuna

OCHOBBI IIPOEKTHUPOBAHUS
MIPOIIECCOB MEepepadOTKU

IIPUPOJHBIX SHEPIOHOCUTEIEH :

yuebHOe ocobue

Towmck : U3marenscTtBo ToMckoro
MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
http://biblioclub.ru/index.php?
page=book&id=442115

JI1.5 | CrpenbHukos H.A.

DHeprocoepexeHune: yaeOHIK

Hosocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283

6.1.2. Jlono/HUTeILHAS JIMTEpaTypa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I1. aapec

JI2.1 | O.JI. Janunos, A.b.
T'apses, 1.B. fIxoBnes
u ap., nox pea. A.B.
Kinmenko

DHeprocoepexeHue B
TEMIOIHEPTETUKE U
TEMIOTEXHOJIOTHUAX

Mocksa: U3garensckuii jom MOU, 2010,

JI2.2 | SIkoBnes B.B.

IMoBeimenne 3¢ GeKTHBHOCTH
CHCTEM TeIUIO(UKALMN U
TEIUIOCHAOKEHNS

Mocksa : HoBocTu TermiocHa0XeHus,
2008, http://biblioclub.ru/index.php?
page=book&id=56217

J12.3 | M.IO. Cubukun, 0. 1.
CuOMKuH

Herpaautmonusie u
B0O300HOBIISIEMbIE UCTOYHUKU
SHEpru : yueOHoe nocodue

Mockga ;bepnun : {upexr-Menua, 2014,
http://biblioclub.ru/index.php?
page=book&id=257750

JI2.4 | Beromkun A.

TexHuKa U TEXHOJOTHUS
oOpalleHus ¢ 0TX01aMu
JKU3HENISSITETbHOCTH : yaeOHOe
nocobue

Mocksa ; Bonorna : Undpa-Umwkenepus,
2019, http://biblioclub.ru/index.php?
page=book&id=493898




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.5 | O.K. I'puropsesa, DHeprocOepexeHue B Hosocubupck : HI'TY, 2015,
A.A. ®panriesa, 10.B. | TemiosHepreTruke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTHSAX : yIeOHOE page=book&id=436027
nocobue
JI2.6 |H.IIL XKykos, H.®. OHeprocOepexeHne B Tam60B : U3patensctBo ®I'BOY BIIO
MaiinnkoBa TEIUIOPHEPTeTHKE, «TI'TY», 2017,
TEIUTOTEXHUKE U http://biblioclub.ru/index.php?
TEIUIOTEXHOJIOTUSX | yIeOHOe page=book&id=498923
nocobue
JI2.7 |T'.B. Ilankuna, T.B. DHeprocoepexeHue u Mockaa : ACMC, 2010,
I'ycera, @.B. SHEepreTHYecKas http://biblioclub.ru/index.php?
Banamos u np. ; pea. | >ddexTuBHOCTS : yueOHOE page=book&id=137024
I'.B. ITankuna nocobue

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»

31 |LMS MOODLE | http://moodle-nf.misis.ru/

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

1.1 Mathcad 14.0 University Classroom Perpetual

I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

I1.3 Microsoft Teams

1.4 | WinDjView 2.0.2

1.5 [MATLAB & Simulink

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

N.1 |energybase.ru/ - KaTajor 3IEKTPOCTAHIUH (ATOMHBIX, THAPABINYECKUX, TEIUIOBBIX U JIpP.)H HOACTAHIINHA MHPA;

N.2 |window.edu.ru - emuHOE OKHO JOCTyINa K 00pa30BaTeNbHBIM pecypcaM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHarienue
127 VYuebnas nmabopartopust (xommbioTepHbli | Kommiekr — yueGHOIT  mebemn Ha 24 MmecT
KJIACC) oOyuaromuxcs, 12 cTalMOHApPHBIX KOMIIBIOTEPOB
CTYJCHTOB, 1 CTalMOHAPHBIH KOMITBIOTEP

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

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B nponecce u3ydeHust JUCHMILTHBI BBIIENSIOT 1Ba BUJIa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAas 1 BHEAYAUTOPHAs. AyIUTOPHAas
caMoCTOSTeNIbHAs paboTa 110 TUCIUIIIHHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHIpyeMast yaeOHast paboTa 00yJaromiMcs, BEIMOTHAEMAs BO BHEAYJUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTells, HO 0e3 ero HeloCpeICTBEHHOTO Y4acTHsI.
CamocrosTenbHas paboTa, He IPeayCMOTpEHHAS TPOTpaMMOil y4eOHOW TUCIUIUTHHEL, PAaCKPHIBAIONICH N KOHKPETH3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIIACTCS 00yIaoMUMC HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBCHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBIIIOIIHEHHSI CAMOCTOSTENBHOI PabOTHI 110 AUCIUIUIMHE MTPENo/IaBaTeNlb PEKOMEHIYeT HCTOUHHUKH ISt
paboThI, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSTEINBEHOM PabOThI, IEMOHCTPHPYET PaHEE BBITOJHEHHBIC
oOydaromMucs padoTs! | T.11. BUabl 3aganuii 11 BHEAYTUTOPHON CaMOCTOSATEIBHON paboThI, X COJIEp)KaHHUE U XapaKTep MOTYT
UMETh BapUaTHUBHEIN U Tu(depeHnnpoBaHHbIA XapaKTep, YIUTHIBATh HHANBHYaIbHBIE 0COOEHHOCTH 00YUaIOMIerocs.
CamMocrosTensHast paboTa MOKET OCYILECTBISTHCS MHANBUIYAIBHO WIH IPYIIIAMU CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSATENIFHON pabOTHI, YPOBHS CIIOKHOCTH. KOHTpOIB pe3yapTaToB
BHEAYIUTOPHOH CaMOCTOSTEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s3aTelIbHbIC yueOHbIE
3aQHATHS 110 AUCLUILIMHE HA IPAKTUYECKUX, JJA0OPATOPHBIX 3aHSITHSIX.

mpenogaBarens (y BCEX BBIXOA B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs JOCKa, JOCKa ayJIMTOpHas MeJoBasi,
KOMMyTaTop, BeO Kamepa, JOKyMEHT-Kamepa, IOCTYyl K
OUNOC VYrausepcutera MUCHC uepe3 nuaHBIN KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3noHHbBIE




