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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:

221 [MonroToBka K MpoLeAype 3alIUThI U 3aIIUTa BBITYCKHOM KBaTHU(PUKAIUOHHONW PabOTHI

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 TOILIMBeE; TPYOONMPOBOIbI H TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeMJIOBbIX CTAHIMI

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 H TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeMJIOBbIX CTAHIMT

YMmerb:

IMK-3-Y1 npoBoAHTH pacdeTsl MPOIECCOB U AIMApaTOB 00ECIIEUHBAIONINX PEATTU3AINIO BRISBICHHBIX PE3EPBOB SHEPTOPECYPCOB

OIIK-3: Cnioco0eH ocyliecTBJISAITh MOJEJIMPOBAHNE, AHATU3 M IKCIIEPUMEHTHI B LeJIAX NPOBeAeHUs 1eTAJIbHOI0
HCCJIEIOBAHNS ISl PellieHUs 3a/1a4 B MPo(deccHOHAIbHOM 00.,I1aCTH, HCIO0Jb30BATh METOABI AHAJIH3a U MOETHPOBAHHUS
IEKTPUYECKHX Ieneil ¥ AJIeKTPHYeCKHX MAIITNH

YMmerb:

OIIK-3-Y1 npoBoAXTh aHAINU3 BTOPUYHBIX SHEPTOPECYPCOB, UMEIOLIMXCSI HA TETUIOBON AJIEKTPOCTAHIIMU; TPUMEHSATh METOJIBI U
MPUEMBI YBEITMICHHS SHEPTrod(GEKTHBHOCTH UMEIOIINXCSl BTOPHYHBIX SHEPTOPECYPCOB

IIK-3: Cnioco6eH IKCIIyaTHPOBATH 00beKTHI MPO(ecCHOHATHLHON 1eSITEIbHOCTH, B TOM YHCJI€ TEIVIOBbIE KOTJIbI HA
TBEpPAOM, KUJAKOM H ra3000pa3HOM TOILIMBE; TPYOONMPOBOIbI H TEIUIOBBIE CETH, 2 TAKIKE TeMJIOMeXaHHYecKoe 000py1oBaHne
TeMJIOBbIX CTAHIMT

Baanernb:

IIK-3-B1 HH(bOpMaL[PICﬁ O TCXHUYCCKUX MapaMeTpax MpouecCcoB 1 O60pyIIOBaHI/I$I JJIs pCajin3allyl BBISABJICHHBIX PE3CPBOB




OKOHOMMH TOIUIMBOOHEPIE€TUICCKUX PECYPCOB
HaBBbIKaMH ITPOBCACHUA HUCCIIEA0BAaHUM B obmacTu 3Heproc6epe>1<eHHﬂ U CHUKCHUA BLI6pOCOB.

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIU3 H IKCIEPUMEHTHI B LEJIAX MPOBEICHUSA 1€TAJIbHOI0
HCCJICA0OBAHNA IJIA PCIICHUA 3a1a4 B IIpO(l)eCCPlOHaJILHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJINU3Aa U MOACTHPOBAHUA
ICKTPUIECKUX neneii u IJTEKTPUYECKUX MAIIUH

Baanernb:

OIIK-3-B1 HaBBIKaMH pacuera omnpeaesicHne 00beMa BBIX0/1a M YTHIH3AI[MH BTOPUYHBIX SHEPTETHICCKUX PECYPCOB
ANEKTPOCTAHIIH

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHIMKATOPbI H 3L sieMble
KOMIeTeHIUI pecypcsl padoTsl

Pazgen 1. O6mas
uHpOPMAIKS 0 BTOPUYHBIX
JHepropecypcax

1.1 OO01ue 3HepreTuIecKre 4 2 OIIK-3-31 JI1.1 J11.2 KM1
orxozpl. Kimtaccnpukanms OIIK-3-V1 JI1.3J12.2
BTOPHUYHBIX JHEPTOPECYPCOB OIIK-3-B1IIK- | JI2.4JI2.6
10 BUZAaM dHEpruu. Buner u 3-31 [IK-3-V1 J12.7
HaIpaBJICHUS UCTIOJIb30BAHUS TIK-3-B1
BTOPUYHBIX SHEPTETHUECKUX
pecypcos. /Jlex/

1.2 Pacuer axoHOMMHU TOTUINBA 4 4 OIIK-3-31 JIL.1J11.2 KMI1 P1
MIPH UCTIOJIb30BAHUA OIIK-3-V1 JI1.3J12.2
BTOPHYHBIX OIIK-3-B1 TIK- | JI2.6 JI2.7
srepropecypcos. /IIp/ 3-31 [IK-3-V1

[IK-3-Bl

1.3 DKOJIOTUYECKHE TTPOOJIEMBI 4 40 OIIK-3-31 JIT.1 JI1.2 KM1 P1
TPaIULMOHHON SHEPIeTUKHU. OIIK-3-V1 JI1.3J12.2
BosmosxxHOCTH OIIK-3-B1 IIK- | JI2.4 J12.6
ucnosib3oBanus BOP B 3-31 [IK-3-VY1 2.7
MIPOMBIIIJIEHHOCTH. TIK-3-B1
SHEPreTUKe. DHEPreTudecKas
crparerus Poccuu.
Ucnonb3oBanne BOP B mupe.
DKOJIOTHIECKHE TIPOOIIEMBI
ucnosib3oBanus BOP.
[lepcniekTuBbI
ucnosb3oBanus BOP.
HHHOBaMOHHBIE TPOEKTHI IO
ucnojabp3oBanuio BOP B
mupe. /Cp/
Paznen 2. OGopynoBanue
A MCTOJIB30BAHUSA
BTOPHUYHBIX
JHEpPropecypcos




2.1 YTunuzauuoHHas ycTaHOBKA. 4 6 OIIK-3-31 JI1.1 J11.2 KM1
I'my6okas nepepaboTka OIIK-3-V1 JI1.3J12.2
TOPIOYUX BTOPHYHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
SHEPTETUIECKUX PECYPCOB. 3-31 TIK-3-VY1 2.7
[Muponus. Koncrpykunu [IK-3-B1
ra3oreHepaTopoB,

JIOCTOMHCTBA W HEOCTATKH.
Yrunuzanus
BBICOKOTEMIIEPATYPHBIX
TETUIOBBIX BTOPUYIHBIX
SHEPTETUIECKUX 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-3-31 JIL.1J11.2 KMI1 P1
B BBICOKOTEMIIEPATYPHBIX U OIIK-3-V1 JI1.3J12.2
HU3KOTEMIIEPATYPHBIX OIIK-3-B1 IIK- | JI2.4 JI2.6
ycranoBkax. /IIp/ 3-31 [IK-3-V1 J2.7

[IK-3-B1

2.3 AHa’pobHOE 1 a3poOHOE 4 84 OIIK-3-31 JIT.1JI1.2 KM1 P1
cOpaxxuanue. [Toydenue OIIK-3-V1 JI1.3J12.1
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
METOJIOB YTHJIU3AINHU Teria B
MIPOMBIIIICHHOCTH.

YTunmu3anus BTOPUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO JAaBJICHUSI.
[MpuHIMT paboTs! 1
OCHOBHBIE TEXHUIECKUE
napameTpbl
Typboneranaepa. /Cp/

2.4 [ToaroroBka k 4 4 OIIK-3-31 KM1

3auery /3au€rCOn/ OIIK-3-V1
OIIK-3-B1 IIK-
3-31 [IK-3-VY1
TK-3-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJ1s
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTtponsHoe l'ilfl){oief;eoMme B
KM MepOTIpUSTHE I pBI OMPOCHI U1 HOATOTOBKU

KOMIIETEHIIAHN




KM1 3auer OIIK-3-31;0IIK-3- | Bompocs! k 3a4eTy

V1;0IK-3-BI;[TK-3 | 1.
BLIK-3-YIIK-3- |2

3.
4.

5.
6.

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

B1 SHEPIUU.

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-3-31;0I1K-3- | PI'P BeimosiHsieTcst MO BapraHTaM B BUZE | TEOPETHYECKOTO BOIpOCa U

V1;0IIK-3-B1;I1IK-3 |3agaum.
-31;I1K-3-Y I;T1IK-3-

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
IpenojaBaTeneM.
ITpoxoxxeHre KOHTPOJILHOTO MEPONPHUATHSA IO CAa4e 3a4eTa C OLIEHKOM CUUTAETCs BBIIIOJHEHHBIM YCIIEIIHO, €CJIU IIPH €r0
OLICHUBAHMU TI0JIy4CHA OLIEHKA HE HUXKE «YJOBICTBOPUTEIILHOY.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepaTrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. agpec
JI1.1 | Cubukun M.IO. Texuomorus Mocksa, bepaun: upekr-Menua, 2014,
SHEProcOepeKeHNUS : yIeOHIK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.2 | A.B. KpaBuos, M.A. OCHOBBI TPOEKTUPOBAHUS Towmck : M3parenscTBo ToMcKkoro
Cambopckas, A.B. MPOIIECCOB MEPepadOTKU MOJUTEXHUYECKOTO YHUBepcuTeTa, 2015,
Bosbd, O.E. MPUPOIHBIX SHEPTOHOCUTEIEH : http://biblioclub.ru/index.php?
MurtsiHIHA yaeOHOe ocobue page=book&id=442115
JI1.3 | CrpenbaukoB H.A. DHeprocOepexeHune: yaeOHHK Hosocubupck : HI'TY, 2012,
http://biblioclub.ru/index.php?
page=book&id=436283
6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka N3parenscTBo, rOf, 311. aapec
JI2.1 | O.JI. danunos, A.b. DHeprocOepexeHue B Mocksa: Uznarensckuit om MOU, 2010,
TapsieB, 1.B. SIkoBNeB | TEMJIOSHEPTETUKE U
u ap., nox pea. A.B. TETJIOTEXHOJIOTUSIX
Kinmenko
JI2.2 | SIxoBneB b.B. [MoBbiienue 3 pekTuBHOCTH Mocksa : HoBoctu TemnocHabxeHus,
CUCTEM TerIohUKaIMK U 2008, http://biblioclub.ru/index.php?
TETUIOCHA0KEHHISI page=book&id=56217
J12.3 | M.IO. Cubukun, I0. 1. |Herpaautmonusie u Mocksa ;bepnun : lupexr-Menua, 2014,
Cubukun B0300HOBIISIEMbIE UCTOYHUKU http://biblioclub.ru/index.php?
SHEPTHH : yueOHOE Mmocooue page=book&id=257750
JI2.4 | Beromkus A. TexHUKa U TEXHOJIOTUSA Mocksa ; Bonorna : Undpa-HUmwkenepus,
oOpaIleHus ¢ 0TX01aMu 2019, http://biblioclub.ru/index.php?
JKU3HENISSITEIbHOCTH : yueOHOe page=book&id=493898
nocobue
JI2.5 | O.K. I'puropnesa, DHeprocoepexeHue B HoBocubupck : HI'TY, 2015,
A.A. ®panriesa, I0.B. | reruiosHepreTrke u http://biblioclub.ru/index.php?
OBYHMHHHUKOB TEIUIOTEXHOJIOTUSAX : yIeOHOe page=book&id=436027
nocobue
JI2.6 | H.IIL. Xykos, H.®. DHeprocoepexeHue B Tam6o0B : U3narenscteo ®PI'BOY BIIO

MaiinnkoBa

TEIJIOPHEPTeTHKE,
TEIJIOTEXHHUKE U
TEIUIOTEXHOJIOTUSAX © yueOHOe
nocob6ue

«TI'TY», 2017,
http://biblioclub.ru/index.php?
page=book&id=498923




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.7 |T'.B. [1ankuna, T.B. DHeprocOepexeHue u Mocksa : ACMC, 2010,
I'ycea, ©.B. JHepreTHyecKas http://biblioclub.ru/index.php?
banamoB u np. ; pen. | 9pPEKTHBHOCTSD : yaeOHOE page=book&id=137024
I'B. Ilankuna nocobue

6.2. [Tepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHHKANMOHHOI ceTH « UHTepHET»

91 |LMS Canvas | https://Ims.misis.ru/

6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust

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)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

N.1 |energybase.ru/ - KaTajor 3IEKTPOCTAHINH (ATOMHBIX, THAPABINYECKUX, TEIUIOBBIX 1 JIP.)H TOACTAHIINH MHPA;

N.2 |window.edu.ru - eqrHOE OKHO TOCTYIIa K 00pa30BaTEIbHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHue

127

VYuebHas mabopaTtopusi (KOMIBIOTEPHBIH
KJIACC)

Kommzext yueOHO# Mebenu Ha 24 MecT U 00ydarommxcs,
12 cTauvoHAapHBIX KOMIIBIOTEPOB JJsl CTYAEHTOB, 1
CTallMOHAPHBII KOMIbIOTEp Ui npenogasarens (y Bcex
BEIXOZ B WHTEPHET), MPOEKTOp, HHTEpaKTHBHAs JOCKa,
JIOCKa ayIuTOpHas MeJoBas, KOMMYTarop, BeO Kamepa,
JIOKyMeHT-Kamepa, jgoctyn k OHWOC  VYHuepcurera
MUCHC 4depe3 nuuHblii kaOuHer Ha mmiarpopme LMS
Canvas u Moodle, munensuonnsie nporpamMel MS Office,
MS Teams, antusupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

B nporiecce n3yveHus AUCHUILTHHBL BBIACISIOT 1BA BU/IA CAMOCTOSTEIBHON pabOTHL: ayTUTOpHAs M BHEAyAUTOPHAs. AyTUTopHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUILIHHE BEIIOTHSACTCS Ha YIeOHBIX 3aHATHAX O] PYKOBOJCTBOM IIperiofaBatels. BHeaynuTopHas
camMocCTosATeNbHas paboTa - ImanupyeMas yaeOHas padota 00yJaronMcs, BRIIOTHsIEMas! BO BHEAYUTOPHOE BPEMSI 110 3a/IaHUIO U
[PU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTEIsl, HO Oe3 ero HemoCpeACTBEHHOTOo yuacTusi. CaMoCTosTeIbHAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUTAHBI, PACKPHIBAIOIICH 1 KOHKPETHU3UPYIOLICH ee CoJIepIKaHne, OCYIIECTBIIACTCS
06y‘Ia}OIlII/IMC$I HWHHUIOHUATHUBHO, C HCJIbIO pCAIN3allun COOCTBEHHBIX y‘I€6HBIX 1 HAYYHBIX UTHTCPCCOB. JIIISI Oosee 3(1)(1)6KTI/IBHOI‘O
BBIIIOJIHEHUS CAMOCTOSITEIbHOM pa60T1>1 10 JUCHUIIIIMHE MPETIoAaBaTCIb PCKOMCHAYET UICTOYHUKU IJI pa60T1>1, XapaKTepusyer
HanOoJee PaloOHATIBHYI0 METOANKY CAMOCTOSTEIBHON pabOThI, IEMOHCTPUPYET PaHee BHIMOJIHEHHbBIC 00yJaromMIcs paboThl U
T.1I. Bue! 3aianuii U1 BHEAYJUTOPHOI CaMOCTOSTENBEHOH paboTHL, HX COICP)KaHNE U XapaKTep MOTYT HMETh BapHaTHBHBIN U
nmuddepeHIpoBaHHEIA XapaKTep, YIUTHBAaTh HHINBHIYAIbHBEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsSTeNbHAs padoTa MOXKET
OCYILECTBIISITHCS MHIUBUIYaNbHO WIM TPYIIIaMU CTYACHTOB online U Ha 3aHATHAX B 3aBUCUMOCTH OT LIENH, 00beMa, KOHKPETHOM
TEMaTHKH CaMOCTOSATEIBLHOM PabOTHI, YPOBHS CIOKHOCTH. KOHTPOIIB pe3yIpTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHON paboThI
OCYHICCTBIIACTCA B MIPCALCIaX BpEMCHHU, OTBCACHHOTO Ha 00s3aTENLHBIE y‘le6HLIe 3aHATHA IO JUCHUIIJIMHC HA IMPAKTUYCCKUX,

71a00PATOPHBIX 3aHATHAX.




