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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 HCTOYHUKHN M CHCTEMBI TEIIIOCHA0KEHHS

2.1.2 | Merpoiorns, cepTH(GHKAINS 1 TEXHHIECKHE H3MEPCHUS

2.1.3 HarueraTenu u TeIIOBbIC JABHUTaTCIIN

2.1.4 | TonnuBO U TOTUIMBOC)KHUTAIOIINE YCTPOHUCTBA

2.1.5 | ®U3UKO-XUMHYCCKHE OCHOBEI BOJOITOATOTOBKH

2.1.6 |HaueprarenpHas reoMeTpus 1 HH)KECHEPHAs rpaduka

2.1.7 | Teopus BepOATHOCTEH M MaTeMaTHYECKasl CTATUCTHKA

2.1.8 | YueOHas mpakTHKa IO MOJIYYCHHUIO EPBHYHBIX MPOPECCHOHATEHBIX YMEHHI

2.1.9 | ®u3nKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.10 | ®unocodus

2.1.11 | Xumwus ToIInBa

2.1.12 | Dxonorus

2.1.13 | WudopmaTuka

2.1.14 | dusuka

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 | AnprepHaTHBHas 3HEpreTUKA

2.2.2 | be3onacHOCTh KHU3HEAEATEILHOCTH

2.2.3 | Hayuno-nccnenoBarensckas paboTa

2.2.4 |HerpamunuoHHbIE U BO30OHOBISIEMbIC HICTOYHUKH SHEPTUH

2.2.5 |IloaroToBKa K MPOIEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.6 | TeroBbIe 3NEKTPUUYECKUE CTAHIIUU

2.2.7 | TemmosHepreTUUecKre CUCTEMBI POMBIIUICHHBIX TIPESIIPHATHHA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA

VYK-6: npunaTHe pemieHni

3HaTh:

VK-6-31 BOompOCHI KOJIOTHYECKOH O€30IaCHOCTH ¥ COXPAaHEHHS OKPYXKAIOIIEH Cpebl

YK-2: cucreMHBIH aHAIN3

3HaTh:

YK-2-31 ocHOoBHBIE TPO6IEMBI TEXHOC(HEPHOI 6€30IaCHOCTH

K-3: MNPOU3BOACTBEHHO-TEXHOJIOINY€ECKast (B odaacTn TEIJIOOHEPIreTUKHA U Tel'[.]IOTeXHI/lKI/I)

3HaTb:

[MK-3-31 METOIUKH OTIpeIeIEeHH S TOTEHIIMATHHBIX M BO3MOKHBIX BTOPUYHBIX SHEPTETHUECKUX PECYPCOB B OCHOBHBIX
TEXHOJIOTUYECKUX TPOLECCax, KOHCTPYKIIMH CUCTEM H YCTPOMCTB YTHIN3AIMY BTOPHUUHBIX SHEPTETUIECKUX
pecypcoB

YK-6: npuHsiTHe pelieHu

Ymerb:

VYK-6-Y1 npoBoauTh aHaIM3 BTOPUYHBIX S3HEPTOPECYPCOB, UMEIOLIUXCS Ha IPOMBIIITIEHHOM IPEANPUATUH; IPUMEHSITh METObI
MPUEMBI YBEITHIECHHS SHEPro3hGEeKTHBHOCTH NMEIOMINXCS BTOPHYHBIX 3HEPrOPECYPCOB

YK-2: cucTreMHBIH aHAJIN3

YMmerb:




VYK-2-V1 onpenensTs BO3MOXKHBIC HAIIPABIECHHS HCIOIb30BaHUS BTOPHYHBIX SHEPTOPECYPCOB MPEATIPUATHS

K-3: MNPOU3BOACTBEHHO-TEXHOJIOTNYECKast (B o01acTn TEIJIOOHEPIreTUKHA U Tel'[.]IOTeXHI/lKI/I)

YMmerb:

IMK-3-VY1 npoBoaAHTh pacdeTsl MPOIECCOB U AIMApaTOB 00ECIIEUHBAIONINX PEATTU3AIHNIO BRISBICHHBIX PE3EPBOB SHEPTOPECYPCOB

VYK-6: npunsTHE pemieHni

Baaaernb:

YK-6-B1 HaBbIKaMu pacdera onpezeieHre 00beMa BEIX0a U YTHIH3ALUH BTOPHYHBIX SHEPTETHYCCKUX PECYPCOB

YK-2: cucreMHBIH aHAJIN3

Baagern:

YK-2-B1 nndopmanueil 0 TeXHUIECKUX apaMeTpax IPOIeCcCOB H 000PYAOBaHUS IS Peal3allil BEISIBICHHBIX PE3EPBOB
SKOHOMHH TOIUIUBOAHEPreTHIECKHX PECYPCOB

K-3: MPOU3BOACTBEHHO-TEXHOJIOTNY€ECKast (B o01acTn TEIJIOOHEPIreTUKHA U Tel'[.]IOTeXHI/lKI/I)

Baanernb:

I1K-3-B1 HaBBIKAMU SKCILTyaTalluu TCIIJIOMCXaHUYICCKOTO 060pyz[03aHH$1 C y4€TOM 3Heproc6epe>1<eHI/m 1 CHUXKCHHUA BBI6pOCOB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Paznen 1. Oomas
uH(pOpMAINMA 0 BTOPHIHBIX

3Hepropecypcax
1.1 OO01ue 3HepreTuIecKre 4 4 MMK-3-31 IIK-3- | JI1.1 JI1.2 KM1 P1
orxoxpl. Kimaccnpukanms V1IIK-3-Bl JI1.3J12.2
BTOPUYHBIX HEPIOPECYPCOB VK-2-31 VK-2- | JI2.4J12.6
10 BUJIaM dHEpruu. Bujpl u V1 YK-2-B1 J12.7
HalpaBJIeHUsI UCIOIb30BAHUS VK-6-31 VK-6-
BTOPHUYHBIX JHEPTETHYECKUX V1 VK-6-Bl
pecypcos. /Jlex/
1.2 Pacuer sxoHOMHHM TOTUIBA 4 4 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
TP UCTIOJIb30BAHUU VY1 IIK-3-Bl JI1.3J12.2
BTOPUYHBIX VK-2-31 YK-2- | JI2.6 JI2.7
sHepropecypcos. /I1p/ Y1 VK-2-Bl
VK-6-31 YK-6-
VY1 YK-6-Bl
1.3 DKOJIOTHIECKUE TPOOIEMBI 4 40 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
TPaAULIMOHHOW SHEPIEeTUKU. V1 IIK-3-B1 JI1.3712.2
Bosmosxnoctu VK-2-31 VK-2- | JI2.4J12.6
ucnoyib3oBanus BOP B Y1 VK-2-Bl J12.7
IIPOMBIIIICHHOCTH. VK-6-31 VK-6-
SHEPreTHKe. DHEePreTuiecKas Y1 VK-6-Bl

crparerust Poccun.
Ucnonp3oBanne BOP B mupe.
DKOIOrHYIecKHe MPOOIEMBI
ucnonb3oBanus BOP.
[TepcriekTuBbI
ucnonb3oBanus BOP.
WHHOBanIMOHHBIE TPOEKTHI IO
nucnoyib3oBanuo BOP B
mupe. /Cp/

Paznea 2. OGopynoBanue
I MCTIOJIb30BaAHHUS
BTOPHYHBIX
IHEpropecypcon




2.1 YTunuzauuoHHas ycTaHOBKA. 4 8 TIK-3-31 T1IK-3- JI1.1 J11.2 KM1 P1
I'my6okas nepepaboTka V1 IIK-3-B1 JI1.3J12.2
TOPIOYMX BTOPUYHBIX VK-2-31 VK-2- | JI2.4J12.6
SHEPIreTUYECKUX PECYPCOB. V1 VK-2-Bl J2.7
[Muponus. Koncrpykunu VYK-6-31 YK-6-
ra3oreHepaTopos, Y1 VK-6-Bl
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 IIK-3-31 [IK-3- | JI1.1 JI1.2 KMI1 P1
B BBICOKOTEMIIEPATYPHBIX U V1 IIK-3-B1 JI1.3J12.2
HU3KOTEMIIEPATYPHBIX VK-2-31 VK-2- | JI2.4J12.6
ycranoBkax. /IIp/ V1 VK-2-Bl J2.7

VYK-6-31 YK-6-
Y1 YK-6-B1

2.3 AHaspoOHOE 1 a3poOHOE 4 80 MK-3-31 1IK-3- | JI1.1 JI1.2 KMI1 P1
cOpaxuanue. [Tomydenne V1IIK-3-B1 JI1.3J12.1
Ourorasza B METaHTEKax. VYK-2-31 YK-2-| JI2.2J12.3
ITonroroBka k Y1 VK-2-Bl J12.4 J12.5
UCIOJb30BAHUIO U XpaHEHUE VK-6-31 VK-6- | JI2.6 JI2.7
6uorasza.XapaKTepUCTUKU V1 VK-6-Bl
METOJIOB YTHJIU3AIMHU Teria B
MIPOMBIIIICHHOCTH.

YTunmzanusi BTOpUIHBIX
SHEPreTUYECKUX PECYPCOB
M30BITOYHOTO JIABJICHUS.
IMpuHIMT paboTH! 1
OCHOBHBIE TEXHUYECKUE
napameTphbl
TypOoneranaepa. /Cp/

2.4 [ToxaroroBka x 4 4 ITK-3-31 TIK-3- KM1

3agery /3auérCOn/ V1I1IK-3-Bl
VK-2-31 VK-2-
Y1 YK-2-Bl1
YK-6-31 YK-6-
Y1 VK-6-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P — WHIUKATOPBI Bormpocs! A moArOTOBKH

KOMIETECHIIUHN




KM1 3ager IK-3-31;11K-3-
V1;IIK-3-B1;VK-2- | 1.

31;VK-2-V1;VK-2- |2.

Bompocs! k 3auery

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

B1;VK-6-31;YK-6- SHEpPTHUH.

VI1;YK-6-B1 3. Bunpl u HanpaBlieHHs UCTIOJIb30BaHUS BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB.
4. DKOHOMHS TOIIMBA IIPU HCIIOJIB30BAHIH BTOPHYHBIX
SHEPreTHYECKUX PECyPCOB.
5. YTunusanuoHHas yCTaHOBKA.
6. I'myOokas mepepaboTKa TOPIOYNX BTOPHUYHBIX
SHEPreTHYECKUX PECyPCOB.
7. [Muponus.
8. KoHcTpykiuu razoreHepaTtopoB, JOCTOMHCTBA U HEJOCTATKH.
9. AHa’po0OHOE U a’3poOHOE cOpakMBaHUE.
10. INomyuenue Gmorasza B METaHTEKaXx.
1. IToaroTroBka K MCHOJIB30BAaHUIO M XpaHEHUE Ouorasa.
12. VYTunn3anus BEICOKOTEMITEPATyPHBIX TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKHX PECYPCOB.
13. XapakTepUCTUKU METO/IOB YTWJIM3allUU TeIlla B
HMPOMBIIIIEHHOCTH.
14. KoTiBI-yTHIIN3aTOPE! M UX KIacCH(UKamms.
15. Vrunuzanus HU3KOTEMIEPATYPHBIX TEIUIOBBIX BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB.
16. PexynepaTuBHBIC U pereHepaTHBHBIC TEIUIOYTHIN3AaTOPEL.
17. KoHTakTHbBIE 1 KOHTAKTHO-IIOBEPXHOCTHBIE

TEMIOYTUIN3aTOPBIL.

18. VTunu3anys BTOPUYHBIX SHEPIrETHUECKUX PECYPCOB
HU30BITOYHOTO JABJICHHUS.

19. IMpuHuMn paboThl U OCHOBHBIC TEXHHYESCKHE MapaMeTphl
TypOoaeTaHaepa.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassauune
WHINKATOPBI CopeprxaHue padoOThI
paboTsI paboTHI N
KOMIIETEeHIUH
P1 PT'P [K-3-31;I1K-3- PT'P BeImosHs€TCS 1O BapuaHTaM B BUJE | TEOPETUYECKOTO BOIIPOCa U

V1;IIK-3-B1;YK-2-
31;VK-2-Y1;VK-2-
B1;YK-6-31;YK-6-
V1;YK-6-B1

3a7a4M.

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 HOTpE6HTeHeﬁ 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, 0Tpa6OTaBU.IaH 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 |IIO Mathcad 14.0 University Classroom Perpetual

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

I1.3 |IIO Microsoft Teams

1.4 |I1IO WinDjView 2.0.2

I1.5 |10 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 VYuebnas maboparopus (xommbioTepHsIi | Komneiorep B coope 34220287, 13 mr.
KJIACC) WuTepaktuBHas gocka Panasonic 34050034, 1 .

IIpoexrop Epson 34250033, 1 mit.
Joxyment-kamepa Avermedia 34250035, 1 mr.
Hab ACORP 16 nopr, 1 mir.

CT0J1 KOMIIBIOTEPHBIN, 12 mIT.

Cron yueHHn4eckui, 8 mr.

Kpecno komnsrorepnoe, 12 mr.

Crym, 16 mr.

Hocka yuennueckas, 1 mr.

Be6-xamepa Logitech, 1 m.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

B npomecce n3ydeHns ANCIUILTIHEL BBIACISIOT J[BA BU/Ia CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa Mo JUCHUIIMHE BRIMOTHACTCSA Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIPETIOaBaTeNsl.
BHeaynuropHas camocrosTenbHas paboTa - IiiaHupyemas yueOHast paboTa 00yqaroIiMCsl, BEIIIOIHSAEMasl BO BHEAYIUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO 0€3 €r0 HEMOCPEACTBEHHOTO YJacTHI.
CamocTosTenbHast paboTa, He IPeayCMOTPEHHAS IPOTPaMMOil yaeOHOH AUCIUIUIHHEL, PACKPHIBAIONIEH 1 KOHKPETH3UPYIOIIEH ee
coJiep>kaHue, OCYIECTBIIACTCS 00yJIaoMUMCcs HHUIIMATHBHO, C IETbI0 PeaTH3allil COOCTBEHHBIX YU€OHBIX H HAyYHBIX HHTEPECOB.
st 6onee 3p(heKTUBHOTO BBITIOIHEHHSI CAMOCTOSATENBHOM PaOOTHI 110 AUCIUIUINHE MIPENOIaBaTeNlb PEKOMEHAYET HCTOUHHUKH IS
paboTHI, XapaKkTepu3yeT HanboJee palOHATFHYIO METOINKY CAMOCTOSTEIFHOM paboTHI, IEMOHCTPHPYET paHee BHIIOTHEHHBIC
oOyJaronmucs paboTsl U

T.1I. Bus! 3aannii U1 BHEAYJUTOPHOI CaMOCTOSITENBEHOH pabOTHI, HX COJEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIIN 1
nuddepeHIIpoBaHHEIA XapaKTep, yIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSTENbHAs paboTa MOXKET
OCYIIECTBIIATHCS. MHIMBUAYaIbHO WM TPYIIIaMH CTYAEHTOB online M Ha 3aHATHUSX B 3aBUCUMOCTH OT LIEJIH, 00beMa, KOHKPETHOM
TEMaTHKH CaMOCTOSITENIbHON pabOThl, YPOBHS CIIOKHOCTH. KOHTPOIIb pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSTENBHOM pabOThI

OCYIICCTBIIACTCA B IIpeAciaX BpEMCHHN, OTBCACHHOTO Ha 00s13aTeNbHbIe y‘I66HLIC 3aHATHA 10 JUCHUIIIMHE HA TPAKTUYCCKUX,
na60paTopHHx 3aHATUAX.




