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IIporoxon ot 06.03.2024 ., Ne3

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 | ABromaTu3amus TEIIOBbIX MPOLECCOB

2.1.2 | Bo3ayxonoaroroBka

2.1.3 | Merpoorns, cepTU(HKAINSA 1 TEXHIIECKHE H3MEPCHUS

2.1.4 |Har"erarenu ¥ TEILIOBBIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUHU TETUIOTHI

2.1.6 TexHoJorus MOArOTOBKM BOJIBI M TOIJIMBA Ha 00BbeKTax TCIIOSHCPTECTUKHN

2.1.7 | ODU3HKO-XUMHUYECKHE CBOMCTBA BOJIBI

2.1.8 |I'maporazoguHamMuka

2.1.9 | MexaHuKa )KHAKOCTH U Ta30B

2.1.10 | YueOHnas mpakTuka

2.2 JucunmianHbl (MOIYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

2.2.1 |IoaroroBka K MpoIEaype 3aIUThI U 3aIUTa BEITYCKHOW KBATHU(UKAIIMOHHON pabOTEI

2.2.2  |IIpengnumoMHas IpaKTUKa

2.2.3 | TexHONOrn4eCKUe SHEPrOHOCUTENHN IIPEAIPUATUI

2.2.4 | DnexTpuyeckas 4aCTh TEIJIOBBIX 3JEKTPOCTAHIIUN

2.2.5 |DnexrpocHabxeHHe U 000PyIOBaHNE MPOMBIIUICHHBIX TPEAIPHATHHA

2.2.6 | DHeprocOepexeHue B TEIIIOIHEPTETUKE U TETIOTEXHOJIOTHHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

IIK-3: Cnoco0eH 3KCNIyaTHPOBATH 00beKThI NPO(ecCHOHATBHOM AesITeJIbHOCTH, B TOM YK cJle TelJIOBbIe KOTJIbI Ha
TBEPJIOM, KUKOM M Ira3000pa3HOM TOILIHBE; TPYOONIPOBO/bI M TEIJIOBbIE CETH, a TAKIKe TelJIOMeXaHu4ecKkoe 000py1oBaHne
TEIJIOBBLIX CTAHIMI

3HaTb:

I1K-3-31 MCTOJUKHU ONPCACICHUA MOTCHIUAJIBHBIX U BO3MOXXHBIX BTOPUYHBIX JOHCPICTUYCCKUX PECYPCOB B OCHOBHBIX
TEXHOJOTHMYCCKUX IMPOIECCAX, KOHCTPYKIUN CUCTEM U yCTpOI\/‘ICTB YTHJIn3alu BTOPUYIHBIX SJHEPTETUYCCKNUX PECYPCOB

OIIK-3: CnocoGeH 1eMOHCTPUPOBATHL IPUMEHEHHE OCHOBHBIX CIIOCO00B I10JIy4eHHsl, IPe00pa3oBaHusl, TPAHCIIOPTA U
HCNOJIb30BAHNSA TEIIOThI B TEINIOTEXHHYECKUX YCTAHOBKAX M CHCTeMAaxX

3HaTb:

OIIK-3-31 BOIPOCHI SKOJIOTHIECKOHM O€30ITaCHOCTH M COXPAHSHHUS OKPYKAIOIIEH CpeIIbI

IMK-3: Cnoco0eH IKCIIyaTHPOBATh 00beKThI NPO(ecCHOHATBLHO 1esITeJIbHOCTH, B TOM YHCJIe TeMJIOBbIE KOTJIbI Ha
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOONPOBOIbI U TEILUIOBBIE CETH, a TAKIKE TeIVIOMeXaHHIECKoe 000pyI0oBaHHE
TEIJIOBBIX CTAHIMIA

YMmerb:

IIK-3-¥Y'1 npoBoaUTh pacyueThl MPOLIECCOB U ANMapaTOB 00CCICYNBAIOIINX PEATH3AIHIO BRIBICHHBIX PE3EPBOB SHEPTOPECYPCOB

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH IPUMEHEHNE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TENJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaXx

YMeTh:

OIIK-3-Y1 npoBoANTh aHANINU3 BTOPUYHBIX SHEPTOPECYPCOB, UMEIOLIMXCSI HA TEIUIOBON 3JIEKTPOCTAaHIIMU; IPUMEHATh METOJIbI U
TIPUEMBI YBEITMIEHHS SHEPTro3hGEeKTHBHOCTH NMEIOMINXCS BTOPHYHBIX 3HEPTOPECYPCOB

ITK-3: Cnoco0eH 3KcnIyaTHPOBATh 00beKThI NPO(ecCHOHATBHOM AesITeJIbHOCTH, B TOM YHcJle TelJIOBbIe KOTJIbI Ha
TBEPAOM, KHKOM M ra3000pa3HOM TOILIMBE; TPYOONPOBO/bI U TeIIOBbIE CETH, 2 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHHe
TeIJIOBBIX CTAHIHUIA




Baanernb:

[IK-3-B1 undopmanueif 0 TeXHUIECKHUX MTapaMeTpax IPOIecCOB U 000PYA0BaHMS IS PealH3alliH BBISIBICHHBIX PE3EPBOB
SKOHOMHH TOILUIUBOAHEPIeTHIECKHX PECYPCOB
HaBBIKAMH ITPOBEICHIS UCCICTOBAHUI B 00JIACTH SHEProCOSPEIKESHUS U CHIDKCHUS BEIOPOCOB.

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TENJIOTHI B TEIMJIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaXx

Baanern:
OIIK-3-B1 HaBbIkaMK pacuera onpe/eiicHne 00beMa BBIX0/Ia H YTHIIN3AI[MH BTOPUYHBIX SHEPTETHYECKUX PECYPCOB
ANEKTPOCTAHIIH
4. CTPYKTYPA U COAEPKAHUE
Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Brinosn
3aHATHSA TeM /BU 3aHATHS/ / Kypc HHAMKATOPbI H JJI. sieMble
KOMIIETEeH I NI pecypcsbl padoTsl
Pa3nen 1. O6masn
HHPOPMAINS 0 BTOPUYHBIX
JHepropecypcax
1.1 OO61ue 3HepreTUIecKue 4 2 OIIK-3-31 IIK- JI1.1 JI1.2 KM1 P1
otxonpl. Kimaccuduxanus 3-31 JI1.3J12.2
BTOPUYHBIX HEPTOPECYPCOB J12.4 J12.6
10 BUIaM dHepruu. Busast u J12.7
HaIpaBJICHUS UCTIOJIb30BAHUS 21
BTOPUYHBIX SHEPTETHUCCKUX
pecypcos. /Jlex/
1.2 Pacuer skoHOMUHU TOIUIMBA 4 4 OIIK-3-V1 JI1.1J11.2 KM1 P1
P UCTIOJIb30BAHUU OIIK-3-B1 IIK- JI1.3J12.2
BTOPUYHBIX 3-V1IIK-3-Bl JI2.6 JI2.7
sHepropecypcos. /I1p/ 21
1.3 DKOJIOTUYIECKUE MTPOOIEMBI 4 40 OIIK-3-31 JIT.1J11.2 KM1 P1
TPaAMIIMOHHON SHEPTETUKHU. OIIK-3-V1 JI1.3J12.2
BosMosxxnocTu OIIK-3-B1 IIK- J12.4 J12.6
ucnonb3oBanus BOP B 3-31 [IK-3-VY1 J12.7
MPOMBIIIICHHOCTH. IK-3-B1 €

SHEpreTuke. JHepreTuYecKas
ctparerus Poccun.
HUcnons3oBanue BOP B mupe.
DKOJIOTHYECKHE TTPOOJIEMBI
ucnonb3oBanusg BOP.
[TepcniekTuBbI
ucnonn3oBanus BOP.

W HHOBAIIMOHHEIE ITPOEKTHI 110
Hcrnob3oBanuio BOP B
mupe. /Cp/

Pa3gen 2. OGopynoBaHue
AJISl MCHOJIb30BAHUS
BTOPUYHBIX
JHEPropecypcos




2.1

YTunusanuoHHas yCTaHOBKA.
I'my6okas nepepaboTka
TOPIOYHX BTOPUIHBIX
SHEPTeTHYECKHX PECYPCOB.
[Muponus. Koncrpykunu
ra3oreHepaTopoB,
JIOCTOMHCTBA M HEOCTATKH.
Yrunuzanus
BBICOKOTEMIIEPATYPHBIX
TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKIX PECYPCOB.
KoTnbl-yTunuzaTopsl 1 ux
K1accuuKanus. Y THIH3aus
HHU3KOTEMIIePaTyPHBIX
TETJIOBBIX BTOPUYHBIX
SHEPreTUYECKUX PECYPCOB.
PexynepaTuBHBIC 1
pereHepaTHUBHbIC
TEIUIOYTHIIN3aTOPBbI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHEIC
TeMIoyTHIN3aTopsl. /JIex/

OIIK-3-31 IIK-
3-31

JI1.1J11.2 KM1 P1

JI1.3J12.2

J12.4 J12.6
J2.7
€

2.2

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

OIIK-3-Y1
OIIK-3-B1 IIK-
3-V1IIK-3-Bl

JI1.1J11.2 KM1 P1

JI1.3J12.2

J12.4 J12.6
J2.7
€

23

AHa’pobHOE 1 a3poOHOE
cOpaxxuanue. [Toydenue
Ouorasza B METaHTEKax.
IToaroroska k
UCIIOJIF30BaHHIO U XpaHCHHE
Onorasza.XapaKTepUCTHKH
METOJIOB YTHJIU3AINHU Teria B
MPOMBIIUICHHOCTH.
YTunmu3anus BTOPUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO JIABJICHUSL.
[MpuHIMT paboTs! 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typboneranaepa. /Cp/

79

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
3-31 [IK-3-V1
I1K-3-B1

JI1.1J11.2 KM1 P1

JI1.3J12.1

J12.2J12.3

J12.4J12.5

JI2.6 J12.7
Ol

5. ®OH/JI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTus (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBHMYM, 3K3aMeH M T.IT), BONPOCHI AJs

CaMOCTOSITE/IbHOM MOAT0TOBKH

Kon
KM

KonTtponwsHoe
MEpOTIPUSITHE

IIpoepsiembie
WHIUKATOPHI
KOMIIETCHIIUM

Bomnpocs! a1 noaAroToBKH




KM1 DK3aMeH OIIK-3-31;IIK-3-31 | Bompocs! k 3K3aMeHy

1. OO01Me PHEPreTUIECKUE OTXOIBI.
2. Krnaccudukanus BTOpHIHBIX SHEPTOPECYPCOB O BHIAM
SHEPIHH.
3. Bunpl u HanpaBlieHHs UCTIOJIb30BaHUS BTOPUYHBIX
SHEPTEeTHUYECKUX PECYPCOB.
4. DKOHOMHS TOIIMBA IIPU HCIIOJIB30BAHIH BTOPHYHBIX
SHEPreTHYECKUX PECyPCOB.
5. YTunusanyoHHas yCTaHOBKA.
6. I'myOokas mepepaboTKa TOPIOYNX BTOPHUYHBIX
SHEPreTHYECKUX PECyPCOB.
7. [Muponus.
8. KoHcTpykiuu razorenepaTopos, JOCTOMHCTBA U HEJOCTATKHU.
9. AHa’po0OHOE U a’3poOHOE cOpakMBaHUE.
10. INomyuenue Gmorasza B METaHTEKaXx.
11. IToaroroBka K MUCIOJIB30BAHHUIO M XPaHCHUE OHOTrasa.
12. VYTunn3anus BEICOKOTEMITEPATyPHBIX TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKHX PECYPCOB.
13. XapakTepUCTUKU METO/IOB YTWJIM3allUU TeIlla B
IIPOMBIIIJIEHHOCTH.
14. KoTiBI-yTHIIN3aTOPE! M UX KIacCH(UKamms.
15. Vrunuzanus HU3KOTEMIEPATYPHBIX TEIUIOBBIX BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB.
16. PexynepaTuBHBIC U pereHepaTHBHBIC TEIUIOYTHIN3AaTOPEL.
17. KoHTakTHbBIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE
TEIUIOYTHIIN3aTOPbI.
18. YTunuzanusi BTOPUUHBIX SHEPreTUUYECKUX PECYPCOB
M30BITOYHOTO JTaBJICHUS.
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.)
Kox Hasparue [IpoBepsiembie
WHINKATOPBI Conep:xaHue pabOTHI
paboTsI paboTHI N
KOMIIETEeHIUH
P1 PT'P [K-3-Y 1;I1K-3- PT'P BeImosHs€TCS 1O BapuaHTaM B BUJE | TEOPETUYECKOTO BOIIPOCa U
B1;0IIK-3-Y1;0IIK |3agaum.
-3-Bl

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.)

OK3aMEeHaIMOHHBIN OWJIET 10 JUCIUIUIMHE BKIIIOYAET B ceOs 1Ba TEOPETHUYECKUX BOMPOCH U 3aJ1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoii PITJ[. buiers! xpansTcs Ha Kadenpe H yTBEPK/ICHBI €€ 3aBEAYIOIINM.

OO0pa3ser 5K3aMEHaMOHHOTO OHIeTa:

MHuHHCTEPCTBO HAyKH U BhIcIIero obpaszosanus Poccuiickoit denepannu
HoBotpounkuii punmnan

®enepanbHOTro rocy1apCTBEHHOTO aBTOHOMHOTO 00Pa30BaTENbHOTO YUPEKICHHS
Beicmrero o6pa3zoBaHus

HannonanbHbli HecaenoBaTeNbCKUN TEXHOJIOTHYECKU YHUBEPCUTET
«MUCUC»

Kacenpa 3meKkTpoIHepreTHKY 1 AIEKTPOTEXHUKH

BUJIET Ne O

JucnummHa: «BTopHYHBIE S3HEPTOPECYPCH TEIIOBBIX AEKTPOCTAHIIHI
Hanpasnenue: 13.03.01

®dopma o0ydeHus: 3a09Has

dopma mpoBeaeHHs YK3aMeHA: MUCbMCHHAsT




1. Knaccudukanus BTOPHYHBIX SHEPTOPECYPCOB 10 BUIAM SHEPTUH.
2. IlpuHnmn paboTH ¥ OCHOBHBIC TEXHHYECKUE ITApaMETPhI TypOOIeTaHIepa.

KOMHLIOTepHOG TECTUPOBAHUEC IO paszaciiaM JUCHUTITITAHBI

K mensiM ncnosib30BaHust BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH M MECTHBIX BUJIOB TOIUINBA HE OTHOCSTCS:
COKpaIIeHHe MMOTPEeOJICHNST HEBO300OHOBIAEMbIX TOIIMBHO-3HEPTETHIECKUX PECYPCOB

pa3BUTHE TEXHOJIOTHU HETPAJULUOHHBIX H BO30OHOBISIEMBIX HICTOUHUKOB SHEPTUI

obecreueHue IeeHTPaIN30BaHHBIX IIOTPEOUTENEH 1 PETHOHOB C AAIBHAM U CE30HHBIM 3aBO30M TOILIHBA
CHIDKEHHE PacXo0B Ha ATbHEIPHBO3HOE TOIIIHBO

K BTOpHYHBIM 3HEpropecypcaM OTHOCHTCSI:

3NIEKTPOIHEPTHs, BEIpabaThiBacMast Ha JIEKTPOCTAHIMAX

nap, BEIpaOaTEIBaeMBIil B KOTEIBFHOM

nap, BeIpabarsiBaeMslit Ha TOL]

nap, Nogy4aeMblil B BUJE OTXOA0B IIPU MOKPOM TYLIEHHH KOKCa

BropuuHsle 3HEPTeTHYECKHIE PECyPCHI — 3TO:

TEIoTa, 0TpaboTaBIIas B OCHOBHOM TEXHOJIOTHYECKOM ITpoLiecce

TEIIoTa, 0TpaboTaBIIasi B OCHOBHOM TEXHOJIOTHUECKOM IIPOLIECCE, KOTOPasi HE MOXKET ObITh NCIIOIb30BaHA JUIS HYX] SHEPIeTHKI
TEIIOTa, KOTOpast MOXET OBITh NCIIOJIB30BaHA IS HY)KI] SHEPTeTHKA

TEMJIOTa, 0TPabOTaBIIas B OCHOBHOM TEXHOJIOTMYIECKOM IIPOIIECCE, HO KOTOPasi MOKET OBITh B AaTbHEHIIIEM UCIIOIB30BaHA
TEIIOTa, He TTOJHOCTHIO OTpaboTaBIIas B OCHOBHOM TEXHOJIOTHUECKOM IpoLiecce

Henecoobpa3HocTs 1 3PPEKTUBHOCTH UCTIONb30BaHusI BOP onpenensercs:

TEIJIOBOM MOIIHOCTBIO SJHEPIOUCTOYHMKA, HENPEPBIBHOCTLIO BblJa4YU TCIJIOTHI U TEMIICPATYPHBIM YPOBHEM
TEIOBOM MOIHOCTHIO SJHEPrOMCTOYHHKA

HCTIPEPBIBHOCTHIO BBIIAYN TECIJIOTHI

TEMIIEPATYPHBIM YPOBHEM

[0 pe3y/bTaTaM HaJIa[0YHBIX UCIBITAHUH

K sHepreruyeckuM 0TX0AaM He OTHOCSTCS

HEen30CKHBIC MOTEPU B TEXHOJIOTHYECKOM arperare Ml yCTaHOBKE

SHEPrusl, KOTOpasi BO3BpaIIaeTcst 00paTHO B TEXHOJIIOTHYECKHUI arperat (YCTaHOBKY) 3a CUET PEereHepaliy Wi PELHPKYIISIUIH
BTOPHYHBIE SHEPTETHUECKIE PECYPCHI

MePBUYHBIC SJHEPTETUUCCKHE PECYPCHI

IToTennuan TemIOBbIX BTOPUUHBIX SHEPTETHYECKUX OTXO/I0B XapaKTepU3yeTcs:
HU3LIEH TEIUIOTON CrOpaHus

nepemnagoM TeMIepaTyp

PaboTOi H303HTPOIHOTO PACIIMPEHNUS

TepernagoM SHTATbIUN

ITpu Temreparypax rperolix ra30B, XapaKTePHbBIX [l HU3KOTEMIIEPATYPHBIX KOTJIOB-YTHIIM3aTOPOB, IIABHYIO POJIb HIPAET:
JYYIUCTHIN TEIIOOOMEH

KOHBEKTHBHBIH TEIII000MEH

TEMIONPOBOAHOCTh

TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIECCHI

I[Tpu Temmeparypax rperoIix ra30B, XapaKTePHBIX IS BBICOKOTEMIIEPATYPHBIX KOTIOB-yTHIN3ATOPOB, TIIABHYIO POJIb UTPAET:
JYIUCTHIN TEIIO0OMEH

KOHBEKTHBHBIH TEIII000MEH

TEMIONPOBOAHOCTh

TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIECCHI

D heKTUBHOCTD pabOTHI KOTJIa-yTHIN3aTOPa 3aBUCHUT OT:
TEMITEPaTyphl MOCTYITAIOIIETO Ta3a

crocoba mogayu rasa

00beMa MOCTYIAOIIEro ra3a

BCETO BBIIICIIEPEYNCIEHHOTO

Uro sBNAETCA HCTOYHUKOM 3HEPTHH ACTaHAEP-TCHEPATOPHON YCTaHOBKH?

CKMI'aHUE Fa30BOI0 TOIUIMBA IIPH BBICOKOM JABJICHUU HA TOPEJIKE

CKMI'aHUE ra30BOI0 TOIUIMBA NIPH HU3KOM JaBJICHUU

nepernaj JaBIeHUH MEXIy MaruCTPaIbHBIM Ia30IIPOBOJOM U PACIIPEAEIUTEIBHON CEThIO
HU3MEHEHHUE COCTaBa YIIIEBOJOPOIOB B Fa30BOM TOILIMBE




nepernaj TeMIepaTyp MeX1y MarucTpajlbHbIM ra30IpOBOAOM U PACHPEAEIUTEIbHONU CEThIO

Kakwne BTopH9IHBIC SHEPropecypchl 00pa3yroTCst Ha THIAPOAIICKTPOCTAHITHSIX ?

HarpeTasi OXJIQKIaromas BoAa KOHIEHCATUOHHBIX YCTPONCTB TypOUH

OTXOJSIIKE ABIMOBBIE Ta3bl KOTJIOArpEraToB

Harperas OXJIaXAaroIlas BOAA U3 CUCTEMBI OXJIaKIEHHS IEKTPUIECKUX T€HEPATOPOB
BCE BBIILIETIEPEUNCIICHHOE

Kakwue npenmyiiiecTBa UMEET BOJOPOJHOE TOIIIHBO?
HU3Kass CTOUMOCTbD

yI0OCTBO MOCTaBKH

9KOJIOTHYECKAS YUCTOTA

6€30MacHOCTh MPUMEHEHHUS

BBICOKAs TETUIOTBOPHASI CIIOCOOHOCTh

CosHeuHbIe BOJJOHATPEBATENN MPUMEHSIOTCS B IEIAX:
BBIITAPUBAHUS COJIEBBIX PACTBOPOB

OTOIUICHUSI U TOPSIETO BOJOCHAOKEHUS

TOpsIYero BoAOCHa0KEeHUs

OTOIIEHHS

TTOJTy9IEHUSI DJIEKTPOIHEPTHU

[TaccuBHBII COJTHEYHBIN 00OTPEB — 3TO:

000TpeB 3aHUH IOCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINH 1 AU3aiiHa
000pyI0BaHHE 31aHHS CHCTEMON COJTHEYHBIX TEIJIOTeHEPaTOPOB
00opynoBaHue 34aHHUs CUCTEMON (POTOPTEKTPHUUECKHX MaHeNnei
000pyoBaHMeE 3/1aHHS COTHEYHBIMU YCTAHOBKaMH MOJJOIPEBa BOJIBI

K BbICOKOMY TeMIIEepaTypy OTHOCHUTCSI?
6osiee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit Temnepatype oTHOCHTCA?
6omeel00 °C

100-200 °C

160 10500 °C

450 °C

6oiee 500 °C

K HH3KO# TemmepaType OTHOCHTCS?
6omnee 100 °C

100-200 °C

160 10500 °C

Mmenee 160 °C

6oee 500 °C

ConeprkaHue KHCIOPOJa B BEIXJIOIHBIX Ta30B COBPEMEHHBIX 3Heprerudeckux ['TY cocrasmuser. ..
14-16 %

25-30%

38-55%

4-14%

24-40%

Kaxoii Bun BOP npeacrasiser co60it 0TX0ABI TEMIOTEXHOJIOTHH, KOTOPBIE UCTIONB3YIOTCS B TOMOYHBIX Ipolieccax”?
roprouue

TCIIOBEIC

HM30BITOYHOTO aBJIEHHUS

CHJIOBBIE

ra3oo0pa3sHbie

Bropuunsie sHepropecypcst — ?

HOTEHIMAIbHAS SHEPIUsl Ta30B, BBIXOJSAIIMX U3 TEXHOJIOTHYECKUX arperaTos

TCIUIOBBIC OTXOABI, IPCACTABIAOIINC €c000# SHTAIIBITAIO MNPOAYKTOB, BBI6paCBIBaeMBIX N3 TCXHOJIOTUYCCKHUX YCTAHOBOK
3HepFeTI/I‘IeCKI/II71 NOTCHIHAJI TPOAYKIUH, OTXOJ0B, MOOOYHBIX U MMPOMEKYTOYHBIX ITPOAYKTOB, O6p33yIOHII/IXC$I B TCXHOJIOTUYCCKUX
Hpoleccax u YCTaHOBKAx




[IPOYKE PacX0/ibl HA TPAHCIOPT BHYTPU IOMEILEHUS
MOTEPH B COOCTBEHHBIX HCTOYHUKAX SHEPTHU

5.4. MeTroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (Moay.s, npakTtuxku. HUP)

KpI/ITCpI/II/I OLICHHMBAHMA OTBCTA HA OK3aMCHC

O1eHKa «OTIMYHOY BBICTABIIAETCS, KOTAa 00yJaroMiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEePMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 000O0IIEHHS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJCHHE

MOHOJIOTHYIECKOH PEYbI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha yTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BEICTABISETCS, KOra 00yJaroIUics TEMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIaTeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIE BHIBOIBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO P 3TOM JIEJIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEIoAaBaTelIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABISIETCS, KOTIa 00yJaIoIUiics HerTyOOKIe TeOPETUIECKHE 3HAHUS, IPOSBIISAET cI1abo
copMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIEHUI U MPOLECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAaHHbIE BHIBOJBI U
HPHBOJHTH IIPUMEPHI, TOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BlIaJeHHE TEPMUHOJIOTHEH, JIOTHIHOCTEIO 1 ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTelIeM.

O1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJaromuiics AeMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB TpeaMeTa,
HE yMeeT J€e1aTh apryMEHTHPOBAaHHbIE BBIBO/IbI U IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTICI0BATENEHOCTHIO U3IIOKEHNUS, ACNNAeT OMINOKH, KOTOPbIe He MOJKET UCIIPAaBUTh Jake IPH KOPPEKIINH
IIPENOoaBaTEIeM.
IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATH 110 CAAYE 3a4€Ta C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIICLIHO, €CJIU IIPU €I0
OLICHUBAHMU II0JTy4CHA OLIEHKA HE HUXKE «yAOBJICTBOPUTEILHOY.

Kpurepun onennBanus KOHTpoiIbHOH paboTer PI'P:
O1eHKa «OTIMYHOY» BBICTABIIAETCSA, KOTAa 00yJaroUMics JEMOHCTPUPYET CUCTEMHbIE TEOPETUUECKUE 3HAHUS U B PELIEHUN
MPaKTHYIECKON YacTH He JOIMYIICHBI OITHOKH.
O1eHKa «XOPOIIO» BEICTABISAETCS, KOTra 00yqalomuiics IEMOHCTPUPYET IIPOYHBIE TEOPETUUCCKUE 3HAHNS U B TPAKTHUECKOH 9acTH
JIOIYIEHb] HECYILIECTBEHHBIE OLUTHOKH, KOTOPBIE CTYEHTHI OBICTPO HCIPABIIAET IPH HE3HAYUTEIBHON KOPPEKLIUH MPEMoAaBaTeeM.
OueHKa «yZOBIETBOPUTENHHO» BEICTABIISIETCS, KOT/IAa 00YJaromuiics: JEMOHCTPHPYET HErTyOOKHE TEOPETHIECKHE 3HAHUS U B
MPaKTHIECKON YacTH JIOIYIICHBI HECYIIECTBEHHBIC OIIMOKH, HO CTYAEHT MOXKET UX MCIIPABUTh TIPH KOPPEKIINH ITPEIOAaBaTEIEM.
O1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia IPAKTHUECKAs YacTh pabOTHI BHIIIOIHEHA C CYIECTBEHHBIMU OIMINOKAMH.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOM, 371. anpec
JI1.1 | Cubukun M.1O. TexHomorus Mockga, bepnun: {upekr-Menua, 2014,
SHEProcOepeKeHNS : YUCOHHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.2 [ AB. Kpasmos, M.A. OCHOBBI IIPOEKTUPOBAHUS Tomck : M3narenscTBo Tomckoro
Cambopckas, A.B. MPOLIECCOB MepepadboTKu MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
Boms, O.E. TPUPOTHBIX SHEPTOHOCUTEIEH : http://biblioclub.ru/index.php?
MurtsarHA yuebHOe ocobue page=book&id=442115
JI1.3 | CrpenbaukoB H.A. DHeprocoepexeHue: yueOHHK Hosocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. Jlono/HUTE/IbLHAS JINTEPATYpa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3znarensCcTBO, TOM, 311 aAPEC
JI2.1 |O.JI. Hdanunos, A.b. DHeprocoepexeHue B Mocksa: U3narensckuii jom MOU, 2010,
T'apsieB, 11.B. SIkoBNIE€B | TEMIIO3HEPTETUKE U
u ap., nox pea. A.B. TETJIOTEXHOJIOTHIX
Kinmenko
JI2.2 | SlkoBneB b.B. [ToBbrenue 3 hekTHBHOCTH Mocksa : HoBocTu TermnocHabxeHus,
CUCTEM TeruIo QUK U 2008, http://biblioclub.ru/index.php?
TEIUIOCHA0KEHHS page=book&id=56217
J12.3 | M.IO. Cubukun, 0. 1. |Herpaauuuonusie u Mocksa ;bepnun : upekr-Meaua, 2014,

CubukuH

BO30OHOBIISIEMBIC HCTOUHHUKH
SHEpruy : yaeOHoe mocobue

http://biblioclub.ru/index.php?
page=book&id=257750




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.4 | Beromkun A.

TexHuka v TEXHOJIOTHS
00palleHns ¢ 0TX0aMHU
KHU3HEICATEIBHOCTH : yueOHOe
rocobue

Mockga ; Bonorga : Mudpa-Umxenepus,
2019, http://biblioclub.ru/index.php?
page=book&id=493898

JI2.5 [O.K. I'puropsesa,
A.A. ©pannesa, 10.B.
OBYHMHHHKOB

DHeprocOepexeHue B
TEI0IHEPTETHKE U
TEMIOTEXHOJIOTUSX © yueOHOe
nmocobue

Hosocubupck : HI'TY, 2015,
http://biblioclub.ru/index.php?
page=book&id=436027

JI2.6 | H.IL. XKyxos, H.®.
MaiinukoBa

DHeprocOepexeHue B
TEMI0IHEPTETUKE,
TEMIOTEXHUKE U
TEIUIOTEXHOJIOTHSX : yaeOHOe
nocobue

Tam6oB : U3narenscteo ®I'BOY BITIO
«TI'TY», 2017,
http://biblioclub.ru/index.php?
page=book&id=498923

JI2.7 |T'.B. Ilankuna, T.B.
T'ycesa, ©.B.
banamos u ap. ; pen.
I'.B. [lankuna

OHeprocbepexeHne u
SHEpreTHYecKas

3 PEKTUBHOCTS : yaeOHOE
nocobue

Mocksa : ACMC, 2010,
http://biblioclub.ru/index.php?
page=book&id=137024

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEepHET»

31 |LMS MOODLE

| http://moodle-nf.misis.ru/

6.3 IlepeueHnb MPOrpaMMHOro 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. Hepe!{eﬂb I/IH(l)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHaJ'lebIX 0a3 JaHHBIX

N.1 |energybase.ru/ - KaTajor 31EKTPOCTAHINH (ATOMHBIX, THAPABINYCCKUX, TEIIOBBIX U JIP.) U MOJACTAHINI MUpa

N.2 |window.edu.ru - emuHOE OKHO JIOCTyNa K 00pa30BaTeNbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Hasnauenne

OcHarnieHne

127 VYyebOnas mnaboparopust (KOMIBIOTEPHBIH
KJIAcC)

Kommnekr yue6HOM mMebenu Ha 24 MecT aiisi oOydaronmxcs,
12 cranMoHapHBIX KOMIIBIOTEPOB JJIsi  CTYACHTOB, 1
CTAIlMOHAPHBIN KOMIBIOTEp Ui Tpernogasarens (y BCex
BBIXOJ B HHTEPHET), MPOCKTOp, HWHTEPAKTHBHAs [OCKa,
JOCKa ayguTOpHas MeNloBas, KOMMYTaTrop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OHOC  VYHusepcurera
MUCHUC 4epe3 nuuHbli kabuHer Ha mmathopme LMS
Canvas u Moodle, nmunen3uonnsie nporpammbel MS Office,
MS Teams, anTuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIINXCA

B mporiecce n3ydeHns TUCIUILIMHEI BRIISNAIOT JIBA BHJIAa CAMOCTOSTEIFHOM paOOTHL: ayUTOPHAS M BHEAYIUTOPHAsL. AyJUTOpHAS
caMocCTOsITeNIbHas paboTa 10 JUCHUIIIMHE BRIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIpernoaBatels. BHeaynuTopHas
camocToATeNnbHas paboTa - manupyeMas yueOHas padota o0ydaronmMes, BHIIOTHsIEMasi BO BHEAyIUTOPHOE BpeMS 10 3aIaHUIO0 U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTEls], HO O€3 €ro HemoCpeCTBEHHOro yyacTusi. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PAaCKPHIBAIOIISH M KOHKPETU3MPYIOLIEH ee coJiepykaHne, OCYIIECTBIACTCS
00y4JaroIMMCsl HHUIUATUBHO, C IENBI0 pealn3aliiy COOCTBEHHBIX yUeOHbIX U HAyIHBIX HHTepecoB. g 6onee 3¢ (heKTUBHOTO
BBIMIOJTHEHUSI CAMOCTOSATENBHON pabOThI MO AUCIUILIMHE NIPENoaBaTedb PEKOMEHYeT HCTOUHUKY AJIsl pabOTHI, XapaKTEpU3yeT
HanOoIee paroHaIbHYI0 METOANKY CAMOCTOSTENEHON paboTHI, IEMOHCTPUPYET paHee BEITOJIHEHHbBIE 00yJaromuMucs paboTsl 1
T.II. Buys! 3aannii U1 BHEAyJUTOPHOI CAaMOCTOSITENBEHOM pabOTHI, HX COAEpKaHNE U XapaKTep MOTYT HMETh BApHaTHBHBIN 1
TG depeHIPOBaHHbIM XapaKTep, yIUTHIBaTh HHAUBHUyalIbHbIE 0COOEHHOCTH o0y4atomierocsi. CaMmocTosiTennbHast paboTa MOXKeT
OCYIIECTBIATHCS MHANBUAYaIbHO MIIM TPYIIIAMH CTYAEHTOB online 1 Ha 3aHATHUIX B 3aBUCUMOCTH OT LIEITH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATEIILHOM PabOTHI, yPOBHS CIOKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI
OCYIIECTBIsIETCA B IIpeeNnax BpeMeHH, OTBEJICHHOTO Ha 00s3aTeIbHbIE yIeOHbIe 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHIECKUX,

na60paTopHHx 3aHATUAX.




