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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)
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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
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBeE; TPYOONMPOBOIAbI U TEMJIOBBIE CETH, a TAKHKE TelUIOMeXaHH1ecKoe
000py10BaHHe TEIUIOBBIX CTAHIMIA

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

ITK-3: Cioco6eH KCITyaTHPOBATH 00beKTHI MPO(eCCHOHATBHOI 1eSITETLHOCTH, B TOM YHCJIE TEIUIOBbIE KOTJIBI HA
TBEPAOM, ’KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEIUIOBBIE CETH, a4 TAKIKE TeMJIOMeXaHHIeCcKoe
000py10BaHUE TEMVIOBbIX CTAHIUIA

Ymern:

ITK-3-Y1 npoBOIUTE pacyeThl MPOLECCOB U alIIapaTOB 00CCICYNBAIOIIIX PEATN3AIMIO BEIIBICHHBIX PE3EPBOB SHEPTOPECYPCOB

OIIK-3: CnocoGeH 1eMOHCTPUPOBATHL IPUMEHEHHe OCHOBHBIX CIIOCO00B I0JIy4eHHsl, NPe0dpa3oBaHusl, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEILI0ThI B TEINIOTEXHUYECKHX YCTAHOBKAX H CHCTeMax

Ymerb:

OIIK-3-Y1 npoBoanTh aHAJIN3 BTOPUYHBIX SJHEPTOPECYPCOB, UMEIOIINXCS HA TEIUIOBOM 3JIEKTPOCTAHIINH; IPUMEHSTh METO/IbI 1
MIPUEMBbI YBETTHUEHHS YHEPTOdIPPEKTUBHOCTH UMEIOIINXCSI BTOPUYHBIX SHEPTOPECYPCOB

IIK-3: Cnoco0eH 3KCIIyaTHPOBATh 00bEKThI NPO(EeCCHOHANBHOM AeSITeJbHOCTH, B TOM YHCJIe TeILIOBbIE KOTJIbI HA
TBEPAOM, ’KHAKOM H ra3000pa3HoM TOILUIMBeE; TPYOONPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKe TEIVIOMeXaHHYecKoe
00opynoBaHHe TEMIOBBIX CTAHIHUIA

Baagern:

IIK-3-B1 undopmanmeii 0 TeXHUYECKUX MapaMeTpax MpoLeccoB U 000PyA0BaHUS I pPealn3allui BEIIBICHHBIX PE3EPBOB
SKOHOMUH TOILTMBOIHEPTETHUECKHX PECYPCOB
HaBBIKAMH ITPOBEICHIS UCCIETOBAHUI B 00JIACTH SHEProCOCPEKEHIUS U CHIDKEHHUS BEIOPOCOB.




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

9IEKTPOCTAHLUI
4. CTPYKTYPA U COAEP)KAHUE
Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Illpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIeTeHIHii pecypcbl padoTsI
Paznea 1. O6masn
HHPOPMALMS 0 BTOPUYHBIX
IHepropecypcax
1.1 OO01ue SHEPreTHIeCKUe 4 2 OIIK-3-31 TIK- | JI1.1JI1.2 KM1 P1
otxonsl. Kitaccuduxanus 3-31 JI1.3J12.2
BTOPUYHBIX SHEPTOPECYPCOB J12.4 J12.6
10 BUIaM dHEpruu. Bujsl u 2.7
HaIIpaBJICHUS UCIIOJIb30BAHUS 21
BTOPUYHBIX SHEPTETHYECKUX
pecypcos. /Jlex/
1.2 Pacuer sxoHOMUM TOIIUBA 4 4 OIIK-3-Y1 JI1.1JI1.2 KMI P1
MIPH UCIIOJIB30BAHUH OIIK-3-B1 IIK- JI1.3J12.2
BTOPUYHBIX 3-V1IIK-3-Bl JI2.6 J12.7
sHepropecypcos. /I1p/ 31
1.3 DKOJIOTHYECKHE TTPOOIJIEMBI 4 24 OIIK-3-31 JIT.1JI1.2 KM1 P1
TPaIULMOHHON 3HEPIeTHKH. OIIK-3-V1 JI1.3J12.2
Bo3moxHOCTH OIIK-3-B1 IIK- | JI2.4 J12.6
ucnosib3oBanus BOP B 3-31 [IK-3-VY1 2.7
MIPOMBIIIJIEHHOCTH. TIK-3-B1 21
SHEPreTUKe. DHEPreTudecKas
crparerus Poccuu.
Ucnonb3oanne BOP B mupe.
DKOJIOTHIECKHE TIPOOIIEMBI
rcnoib3oBaHus BOP.
[IepcniekTuBbI
ucnosb3oBanus BOP.
HHHOBaIIMOHHBIE TPOEKTHI IO
ucnojibp3oBanuio BOP B
mupe. /Cp/
Paznen 2. OGopynoBanue
A MCNOJIb30BAHUSA
BTOPHUYHBIX
JHepPropecypcos
2.1 YTunuzaoHHas yCTaHOBKA. 4 6 OIIK-3-31 IIK- | JI1.1JI1.2 KM1 P1
I'myGoxkas mepepaboTka 3-31 JI1.3J12.2
TOPIOYMX BTOPUYHBIX J12.4 J12.6
SHEPreTUYECKUX PECYPCOB. 2.7
[Muponus. Koncrpykunn 21

ra30TeHepaTopPOB,
JIOCTOMHCTBA U HEIOCTATKH.
YTunuzauus
BBICOKOTEMIIEPATYPHBIX
TEIUIOBBIX BTOPUYHBIX
SHEPTEeTHYCCKHX PECYPCOB.
KoTaisI-yTumu3aTops! 1 ux
KinaccuuKanys. Y THIH3aus
HHU3KOTEMIICPATYPHBIX
TEIUIOBBIX BTOPHYHBIX
SHEPTEeTHIECKIX PECYPCOB.
PexynepaTtuBHble U
pereHepaTuBHbIC
TEIUIOyTHIIA3aTOPHI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHBIE
TEIIOYTHIN3aTOPhI. /JIek/




2.2 W3y4yeHue cxeM yTuiau3anuu 4 4 OIIK-3-Y1 JI1.1J11.2 KM1 P1
B BBICOKOTEMIIEPATYPHBIX U OIIK-3-B1 IIK- JI1.3J12.2
HU3KOTEMIIEPATYPHBIX 3-V1IIK-3-Bl J12.4 J12.6
ycranoBkax. /TIp/ J2.7
21
2.3 AHa’poOHOE U a3pobHOE 4 72 OIIK-3-31 JIT.1JI1.2 KM1 P1
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 21
METOJIOB YTHJIU3AINHU TeIlIa B
MIPOMBIIIICHHOCTH.
YTumu3anusi BTOpUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO AAaBJICHUSI.
[MpuHIMT paboTH 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typbozneranaepa. /Cp/
Pa3gen 3. lloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITUAM U
BBINOJIHSIEMBIM padoTam
3.1 O06beM yacoB 4 9 OIIK-3-31 JIT.1 JI1.2 KM1
CaMOCTOSTEIEHOW PaboThI Ha OIIK-3-V1 JI1.3J12.1
noarotoBky k KM /Cp/ OIIK-3-B1 TIK- | JI2.2 J12.3
3-31 [IK-3-VY1 J12.4 J12.5
[IK-3-B1 JI2.6 JI2.7
€)!
32 O0BeM gacoB 4 14 OIIK-3-31 JIL.1J11.2 P1
CaMOCTOSATENbHOW pabOThHI HA OIIK-3-Y1 JI1.3J12.1
moaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3
3-31 TIK-3-VY1 J12.4J12.5
[K-3-Bl J12.6 J12.7
21
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepOTpUATHE WHAUKATOPBI Bompocs! a7 moArOTOBKH

KOMIIETEHIIUHN




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 «XOPOIIOY» BEICTABISAETCS, KOT1a 00yqaloIuics IEMOHCTPUPYET IPOYHBIE TEOPETUUCCKUE 3HAHNS U B TPAKTHUECKOH
JacTH AOIYILIEHB! HECYIIECTBEHHbIE OIINOKU, KOTOPBIE CTYAEHTHI OBICTPO UCIPABISIET IPU HE3HAUUTENBHON KOPPEKINU
IpernoaaBaTeNneM.
Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISETCS, KOTIa 00yJaIoIIHics IEMOHCTPUPYET HETTTyOOKHE TEOPEeTHIECKHE 3HAHMS U B
MpaKTUYECKON YacTH JOIMYIICHBI HECYIIECTBEHHBIC OIIHOKH, HO CTYAEHT MOXKET UX HCIPABUTh IPH KOPPEKIIUHU IIPEHOAaBATEIEM.
O1LeHKa «HEYJOBIETBOPUTEIBHOY» BBICTABIISICTCS, KOTAA MPAKTUYECKas YacTh paOOThI BHIIIOJIHEHA C CYIIECTBEHHBIMH OLINOKaMU.

6. YHAEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBHUTEIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI1.1 | Cubukun M.IO. TexHomorus Mockga, bepnun: Jupexkr-Menua, 2014,
SHEProcOepexeHNs : yUeOHHUK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.2 | A.B. KpaBuos, M.A. OCHOBBI TPOEKTUPOBAHUS Towmck : M3parenscTBo ToMcKOro
Cambopckas, A.B. MIPOIIECCOB MepepadoTKU MOJINTEXHUYECKOTO YHUBepcuTera, 2015,
Bomsg, O.E. TPUPOTHBIX SHEPTOHOCHUTEIEH : http://biblioclub.ru/index.php?
MurtsiauHA ydebHOe ocobue page=book&id=442115
JI1.3 | CrpensHukoB H.A. DHeprocoepexeHne: yaeOHHK HoBocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. lono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENH 3arynaBue bubnnoreka WznarensctBo, rof, 311. aapec
JI2.1 | O.JI. danunos, A.b. DHeprocoepexeHue B Mocksa: U3garensckuii jom MOU, 2010,
I'apsie, 11.B. SIkoBiieB | TEIUIORHEPrETUKE U
u ap., moj pen. A.B. TEIUIOTEXHOJIOTHUSAX
Knumenko
JI2.2 | SlkoBneB Bb.B. [MoBermienue 3 pexkruBHOCTH Mocksa : HoBoctu TerocHabxeHus,
CUCTEM TeruIo(hUKAIU U 2008, http://biblioclub.ru/index.php?
TEIUIOCHA0XKEHUS page=book&id=56217
J12.3 | M.IO. Cubukun, 0. /1. | HerpaautmoHHsle u Mockga ;bepnun : [lupekr-Menua, 2014,

CuOuKNH

BO300HOBIIIEMBIE HCTOYHHKHU
3HEepruy : yueObHoe mocobue

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




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.4 | Beromkun A. TexHuka v TEXHOJIOTHS
00palleHns ¢ 0TX0aMHU
KHU3HEICATEIBHOCTH : yueOHOe

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

nocobue
JI2.5 | O.K. I'puropsesa, DHeprocOepexeHue B Hosocubupck : HI'TY, 2015,
A.A. @panuesa, FO.B. | TemiosHepreTuke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTHAX : yIeOHOE page=book&id=436027
nocobue
JI2.6 |H.IL Xykos, H.®. OHeprocOepexeHne B Tam60B : U3natensctBo PI'BOY BIIO
MaiinnkoBa TEIUIOPHEPTeTHKE, «TI'TY», 2017,

TCIIOTEXHUKE U
TCIUIOTCXHOJIOTHAX yqe6Hoe

http://biblioclub.ru/index.php?
page=book&id=498923

nocobue
JI2.7 |TI'.B. Ilaukuna, T.B. DHeprocOepexeHue u Mocksa : ACMC, 2010,
I'ycera, @.B. JHEepreTHyecKas http://biblioclub.ru/index.php?
Banamos u ap. ; pen. | 3hGhEKTHBHOCTD : yaeOHOE page=book&id=137024
I'.B. ITankuna nocobue

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. | Hasnauenue OcHarenne
127 VYyeOnas naboparopust (kKommbroTepHbIi | Kommiekt — ydeOHO#M  mebenn  Ha 24 mect A
KJIacc) oOydaromuxcs, 12 CcTaOMOHApHBIX KOMITBIOTEPOB  UIS

CTYIEHTOB, 1 CTallMOHAPHBIN KOMIIBIOTED JUTS
npenosaBatenst (y BCEX BBIXOA B HHTEPHET), HPOEKTOD,
UHTEpaKkTHBHAs JOCKa, JOCKa ayAWTOpHas  MeJoBasd,
KOMMyTaTrop, BeO Kamepa, IOKyMEHT-Kamepa, MJOCTyH K
OUOC VYuusepcurera MUCHC uepe3 nuuHBINA KaOUHET Ha
miarpopme LMS Canvas u Moodle, uIeH3HOHHBIE
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIINXCA

B mporiecce n3ydeHns TUCIUILIMHEI BRIISNAIOT JIBA BHJIAa CAMOCTOSTEIFHOM paOOTHL: ayUTOPHAS M BHEAYIUTOPHAsL. AyJUTOpHAS
caMoCTOsITeNIbHAsA paboTa 10 TUCHUIIIHHE BRIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauTopHas camocTosITeNnbHas paboTa - IaHupyeMasi yueonasi pabota oOydyaromumcst, BBIIOTHsAeMas: BO BHEAYIUTOPHOE
BpeMs 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTellsl, HO O€3 €ro HEMOCPECTBEHHOTO YJacCTHsI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCINIUIIHEL, PAaCKPHIBAIOIIEH N KOHKPETH3UPYIOIIEH ee

coJiepkaHue, OCYIIECTBIIACTCS 00yJIaoMUMC HHUIIMATHBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
Jast 6onee 3p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MTPENOoIaBaTeNlb PEKOMEHIYET HCTOUHUKY IS
paboTHI, XapaKkTepu3yeT HanoboJee palioOHABEHYI0 METOIUKY CAMOCTOATENFHOM padoOTHI, IEMOHCTPHPYET paHee BHIIOTHEHHBIE
oOydaromuMucs padoTs! | T.11. Buabl 3agaHuii 11 BHEAYIUTOPHON CaMOCTOSATETIBHON pabOoThI, X COJEPIKaHHUE U XapaKTep MOTYT
UMETh BapuaTHUBHBIHN U quddepeHnpoBaHHbIN XapakTep, YIUThIBATh HHAUBHYaIbHbIE 0COOEHHOCTU 00YJaIOIIerocs.
CamocrosiTenpHast paboTa MOKET OCYIIECTBISTHCS. HHANBHU/YaIbHO WM IPYIIIAMH CTYICHTOB online 1 Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOH TeMaTHKH CaMOCTOSATENIFHON PabOTHI, ypOBHS CII0OKHOCTH. KOHTpOIb pe3ynsTaToB
BHEAyAUTOPHON CaMOCTOATENIBHON PabOTHI OCYIIECTBISETCS B IIpeieTax BPEeMEeHH, OTBEICHHOTO Ha 00s3aTeNbHbIC yueOHbIe
3aHATHUS 110 JUCLUIUIMHE Ha MIPAKTHYECKUX, 1a00PaTOPHBIX 3aHATHSX.




