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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 HarueraTtenu u TeNIoOBBIE BUTATEIN

2.1.2 | OcHOBHI TpaHC(OPMALIIH TETUIOTHI

2.2 Jucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0IUMO KaK
npeallecTByOLee:

2.2.1 | ABromaTu3amus TEIIOBBIX IEKTPOCTAHIINHA

222 HCTpaZ[I/II.II/IOHHBIe ¥ BO30OHOBJIsIEMbIE HCTOYHUKH OHCPTUn

2.2.3 |IloaroroBka K MpoIeaype 3aIUThl U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.4 | TerioBbI€ 3NEKTPUUYECKUE CTAHIIUU

2.2.5 | DHeprocOepexeHHE B TEMIOIHEPTETUKE U TEIUIOTEXHOJIOTHH

2.2.6 | OueproaddekTuBHBIE TEIIOTEXHOIOTUU

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-3: CnocoGeH 1eMOHCTPUPOBATL IPUMEHEHHE OCHOBHBIX CIIOCO00B I0JIy4eHHs, IPe00pa30BaHusl, TPAHCIIOPTA U
HCHO0JIb30BAHNSA TEII0ThI B TEILIOTeXHHYECKUX YCTAHOBKAX M CHCTeMAaX, 3HAHHSA IKOHOMHYECKHX, OPraHN3allMOHHbIX H
ynpaBJieH4eCKHX BONPOCOB, TAKHX KAaK: YIPABJIeHHEe MPOEKTAMH, PUCKAMH U N3MeHEHUSIMH

3HaTh:

OIIK-3-31 BOmpOCHI 9KOIOTHUECKOH 6€30IIaCHOCTH M COXPAHEHUS OKPYXKAIOIIEH CpeIbl

YMmerhb:

OIIK-3-Y1 mpoBOANTH aHATH3 BTOPHYHBIX SHEPIOPECYPCOB, UMEIOIIUXCS Ha MIPOMBIIUICHHOM NPEINPHATHH; IPHMEHATh METOABI U
MIPUEMBI YBEITHMUSHHS YHEPTrOdPPEKTUBHOCTH UMEIOIIMXCSI BTOPUIHBIX SHEPTOPECYPCOB

Baanernb:

OIIK-3-B1 HaBbIkamMu pacyera onpejelieHne 00beMa BHIX0/Ia H YTHIIN3AIMH BTOPUYHBIX SHEPTETHYECKUX PECYPCOB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl

Pazgen 1. Oomasn
HHPOPMALKMS 0 BTOPUYHBIX

JHepropecypcax
1.1 OO01ue 3HepreTuIecKre 4 2 OIIK-3-31 JIT.1JI1.2 KM1 P1
orxoxsl. Kimaccngukanus JI1.3J12.2
BTOPUYHBIX SHEPTOPECYPCOB J12.4 J12.6
110 BUJaM >HEpruu. Buasl u J12.7
HaIIpaBJICHUS UCIIOJIb30BAHUS o1

BTOPUYHBIX SHEPTrETHYECKHX
pecypcos. /Jlex/

1.2 Pacuer sxoHOMHMU TOMIMBA 4 4 OIIK-3-Y1 JI1.1J11.2 KM1 P1
IIPU UCII0JIb30BaHUH OIIK-3-Bl1 JI1.3J12.2
BTOPUYHBIX JI2.6 JI2.7

sHepropecypcos. /I1p/ 21




1.3

OKoI0rHYIecKHe IPOOIEMBI
TPaAMIIMOHHOM SHEPTETUKHU.
BosmoxkaOCTH
ucnons3oBanus BOP B
MIPOMBIIIICHHOCTH.
SHEepreTruke. JHepreTuyecKas
crparerus Poccun.
Hcnons3oBanune BOP B mupe.
DKOJIOTUYECKHE TTPOOJIEMBI
ncnonb3oBanus BOP.
[IepcniekTuBbI
ucnonn3oBanus BOP.

W HHOBAIIMOHHBIE ITPOEKTHI 110
Hcnonb3oBaHuio BOP B
mupe. /Cp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-Bl1

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€

KM1

P1

Pa3gen 2. OGopynoBanue
IJISL MCII0JIBL30BAHUA
BTOPUYHBIX
JHEPropecypcoB

2.1

YTunu3anuoHHas yCTaHOBKA.
I'my6okas nepepaboTka
TOPIOYHX BTOPHIHBIX
SHEPTEeTHIECKHX PECYPCOB.
[Muponus. Koncrpykunn
ra3oreHepaTopos,
JIOCTOMHCTBA M HEIOCTATKH.
Yrunuzanus
BBICOKOTEMIIEPATYPHBIX
TEIIOBBIX BTOPHYHBIX
SHEPTeTHIECKHX PECYPCOB.
KoTnbl-yTunuzaTopsl 1 ux
K1accuuKanus. Y THIN3aus
HHU3KOTEMIIEPaTyPHBIX
TEIJIOBBIX BTOPUYHBIX
SHEPreTUYECKUX PECYPCOB.
PexynepaTuBHBIC 1
pereHepaTHUBHbIC
TEIUIOYTHIIN3aTOPBbI.
KoHTakTHBIE 1 KOHTAKTHO-
MTOBEPXHOCTHEIC
TeMIoyTHIN3aTopsl. /JIex/

OIIK-3-31

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€

KM1

P1

2.2

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

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1

JI1.1J11.2

JI1.3J12.2

J12.4 J12.6
J2.7
€|

KM1

P1

23

AHa’pobHOE 1 a3poOHOe
cOpaxuanue. [Toydenue
Ouorasza B METaHTEKax.
IToaroroska k
HCIIOJIF30BaHHIO U XpaHCHHE
Onorasza.XapaKTepUCTHKH
METOJIOB YTHJIU3AINHU Teria B
MPOMBIIUICHHOCTH.
YTunmu3anus BTOPUIHBIX
SHEPTETUIECKUX PECYPCOB
M30BITOYHOTO JIABJICHUSL.
[MpuHIMT paboTH! 1
OCHOBHBIE TEXHUIECKUE
napameTpsl
Typboneranaepa. /Cp/

OIIK-3-31
OIIK-3-V1
OIIK-3-Bl1

JI1.1J11.2

JI1.3J12.1

J12.2J12.3

J12.4J12.5

JI2.6 J12.7
Ol

KM1

P1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpOJIbHBIE MEPONPHATUS (KOHTPOJIbLH

asl paﬁoTa, TECT, KOJJVIOKBUYM, JK3aME€H U T.l'[), BOINPOCHI JIA

€aMOCTOAITEJIbHOM MOATOTOBKH
IIpoBepsiemsbie
Kon KontponsHoe
UHIUKATOPbI Bomnpocs! 11 MoArOTOBKH
KM MEpOIIPUATHE o
KOMITCTEHINI
KM1 3auer OIIK-3-31 Bompocs! k 3auery

1. OO01ue SHEPreTUIECKUE OTXOIBI.

2. Krnaccudukanus BTOPHIHBIX SHEPTOPECYpPCOB MO BHIAM
SHEPIUU.
3. Bunbl u HanpaBieHHs UCNIOIb30BaHHS BTOPHUYHBIX

SHEPTeTHIECKHX PECYPCOB.

4. OKOHOMHS TOIIMBA IIPU HUCIIOJIB30BAHIH BTOPHUYHBIX
SHEPreTHYECKUX PECYPCOB.

5. YTunuszanyoHHas yCTaHOBKaA.

6. I'myGokast mepepaboTKa TOPIOYNX BTOPUYHBIX
SHEPreTHYECKUX PECYPCOB.

7. [Inponus.

8. KoHcTpykiuu ra3oreHepaTopos, JOCTOMHCTBA U HEJOCTATKHU.
9. AHa’poOHOE 1 a3poOHOE cOpakMBaHUE.

10. [Tony4yenue Ouorasa B METaHTEKax.

11. ITonroToBKa K MCIOJL30BAHMIO M XpaHEHUE Ouorasa.

12. VYTunuzanys BbICOKOTEMIIEPATYPHBIX TEIIOBBIX BTOPUYHBIX

SHEPreTHUECKUX PECYPCOB.

13. XapaKkTepUCTUKU METOA0B YTHIM3AllUU TEIUIa B
IIPOMBIIIIEHHOCTH.

14. KoTabI-yTHIN3aTOps! U UX KIaccH(puKamnus.

15. VYTunuzanys HU3KOTEMIEPAaTYPHBIX TEILUIOBBIX BTOPHUYHBIX
SHEPreTUYECKUX PECYPCOB.

16. PexynepaTuBHbIE U pereHEpaTHBHbIE TEIUIOYTUIN3ATOPBL.
17. KoHTakTHbBIE U KOHTAKTHO-NIOBEPXHOCTHBIE
TEeMI0yTUIU3aTOPbI.

18. VYTunuzanus BTOPUUHBIX SHEPreTUUYECKUX PECYPCOB
M30BITOYHOTO JABJICHUSL.

19. ITpuHIMT pabGoOTHI U OCHOBHBIE TEXHUYECKHE MapaMeTphl
TypOoIeTaHepa.

5.2. IlepeyeHb padoT, BHINOJHAEMBbIX [0 JUCHUILINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Bl

IIpoepsiembie
Kon Hassanne
UHJIUKATOPBL Conepxxanue pabOTHI
paboTHI paboTsI N
KOMITETEHIUI
P1 PI'P OIIK-3-Y1;0IIK-3- | PI'P BbINONHSETCS 110 BAPHAHTAaM B BUJE 1 TEOPETHUUECKOIrO BOIIPOCa U

3a/1a4u.

IIpumMepbl TEOpETUYECKUI BOIIPOCOB:

Wunosammu mo ucnons3oBanno BOP

OKoJ0rHYecKre BONPOCH HCIOIb30BaHU BTOPHUHBIX SHEPTOPECYPCOB
(Ha mpuMepe MPOMU3BOICTBA FITH PEIIPHUSITHS )

ObopynoBanue (yCTaHOBKH) uctions3oBaHus BOP (Ha mpumepe
MPOU3BOCTBA MU MPEAMPUSITHSA)

TemaTurka 3amaq:

Pacuer 6uora3oBoii ycTaHOBKH

Pacuer yrunmzaimoHHON yCTaHOBKH

Pacder xonruecTBa SHEPTHU YTHIN3AIMOHHON TypOUHBI
Pacuer skoHOMUM TOIIJIMBA 3a CUET UCIOJIb30BaHust BOP

5.3. OueHouHble MaTepuaJibl, HCNOJb3yEeMbI€ IJIfl IK3aMEHa (OHPIC&HPIe 6l/l.l'leTOB, TECTOB U T.l'[.)

KOMHLIOTepHOC TECTUPOBAHUEC 11O pasaciiaM JUCHUIITTAHBI

CHHIKCHHEC paCcXx0J0B Ha JAJIbHCIIPUBO3HOC TOIIJIMBO

K BTOpHYHBIM 3HEpropecypcaM OTHOCHTCSI:
3NIEKTPOIHEPTHs, BEIpabaThIBacMast Ha JIEKTPOCTAHIIMAX
nap, BEIpabaTEIBaeMBIil B KOTEIBFHOM

K mensiM ncrnosib30BaHust BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH M MECTHBIX BUJIOB TOIUINBA HE OTHOCSTCS:
COKpaIIeHHe MTOTPEeOJICHNST HEBO300HOBIAEMbIX TOIIMBHO-3HEPTETHIECKUX PECYPCOB

Pa3BUTHE TEXHOJIOTHU HETPAJAULMOHHBIX 1 BO30OHOBISIEMbIX HCTOYHUKOB SHEPTHU

obecreueHue IeeHTPaIN30BaHHBIX IIOTPEOUTENEH 1 PETHOHOB C JAIBHUM M CE30HHBIM 3aBO30M TOILIHBA




nap, BeIpabarsiBaeMslit Ha TOL]
nap, MoJly4aeMblil B BUIE OTXO0A0B IIPH MOKPOM TYIIIEHHH KOKCa

BropuuHsle 3HEPTeTHIECKHE PECyPCHI — 3TO:

TErIoTa, 0TpaboTaBIIas B OCHOBHOM TEXHOJIOTHYECKOM ITpoLiecce

TEIIoTa, 0TpaboTaBIIasi B OCHOBHOM TEXHOJIOTHUECKOM IIPOLIECCE, KOTOPasi He MOXKET ObITh NCIIOIb30BaHA JUIS HY)X] SHEPIeTHKU
TEIIOTa, KOTOpast MOXET OBITh NCIIOJIF30BaHA IS HY)KI] SHEPTeTHKA

TEMJIOTa, 0TPabOTaBIIas B OCHOBHOM TEXHOJIOTMYIECKOM IIPOIIECCE, HO KOTOPasi MOKET OBITh B AaTbHEHIIIEM UCIIOJIB30BaHA
TEIIOTa, HE TTOJHOCTHIO OTpaboTaBIIas B OCHOBHOM TEXHOJIOTHUECKOM IpoLiecce

Henecoobpa3HocTh 1 3P PEKTUBHOCTH HcTIONb30BaHusI BOP onpenensercs:

TEIJIOBOM MOIIHOCTBIO SJHEPIOUCTOYHMKA, HENPEPBIBHOCTLIO BblJa4YU TCIJIOTHI U TEMIICPATYPHBIM YPOBHEM
TEIIOBOM MOIHOCTHIO SHEPrOMCTOYHHKA

HCTIPEPBIBHOCTHIO BBIIAYN TECIJIOTHI

TEMIIEPATYPHBIM YPOBHEM

[0 pe3y/bTaTaM HaJIaJ0YHBIX HUCIBITAHUH

K sHepreruyeckuM 0TX0AaM He OTHOCSTCS

HEen30CKHBIC MOTEPU B TEXHOJIOTHYECKOM arperare Ml yCTaHOBKE

SHEPrHUsl, KOTOpas BO3BpaIIaeTcst 00paTHO B TEXHOJIIOTHYECKUI arperat (YCTaHOBKY) 3a CUET pereHepaliy Wi PeLHPKYIISIUIH
BTOPHYHBIE SHEPTETHUECKIE PECYPCHI

MEPBUYHBIC SHEPTETUUCCKHE PECYPCHI

IToTennuan TemIOBBIX BTOPUYHBIX SHEPTETHYECKUX OTXOI0B XapaKTepU3yeTcs:
HU3LIEH TEIUIOTON CrOpaHus

nepemnagoM TeMIepaTyp

PaboTOi H303HTPOIHOTO PACIIMPEHNUS

TepernagoM SHTATbIUN

I[Mpu Temmeparypax rperoIix ra30B, XapaKTEPHbBIX [l HU3KOTEMIIEPATYPHBIX KOTJIOB-YTHIH3aTOPOB, MIABHYIO POJIb HIPAET:
JY9IUCTHIN TEIIO0OMEH

KOHBEKTHBHBIH TEIII000MEH
TEMIONPOBOAHOCTh
TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIIECCHI

[Mpu Temmeparypax rperoIix ra30B, XapaKTEPHbBIX ISl BBICOKOTEMIIEPATYPHBIX KOTJIOB-yTHIN3aTOPOB, TIIABHYIO POJIb UTPACT:
JYIUCTHIN TEIIO0OMEH

KOHBEKTHBHBIH TEIII000MEH
TEMIONPOBOJAHOCTh
TypOyJIEHTHBIN 0OMEH

BCE BBIIICYKA3aHHBIC TIPOIIECCHI

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

crocoba mogayu rasa

00beMa MOCTYIAOIIEro ra3a

BCETO BBIIICIIEPEYNCIEHHOTO

Uro sBNAETCA HCTOYHUKOM SHEPTHH ACTaHAEP-TCHEPATOPHON YCTaHOBKH?

CKMI'aHUE ra30BOI0 TOIUIMBA IIPH BBICOKOM JABJICHUU HA TOPEJIKE

CKMI'aHUE ra30BOI0 TOIUIMBA NIPU HU3KOM JaBJICHUU

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

nepenaj TeMIepaTyp MeXy MaruCTpajlbHbIM ra3olpoBOJIOM U PACIPEAEIUTEIEHON CEThIO

Kakue BTOpU9HBIE SHEpPropecypchl 00pa3yroTcs Ha THAPOIIEKTPOCTAHIIUAX ?

Harperasl OXJIa)XXAarolas Boia KOHACHCAMOHHBIX YCTPOHCTB TypOuH

OTXOMSIINE JTHIMOBBIC I'a3bI KOTIIOATrPEraToB

Harperast OXJIaXIaromasi BOJa U3 CHCTEMBI OXJIAX/ICHUS JIEKTPUIECKIX TeHEPaTOPOB
BCE BBILIEIEPEUHCICHHOE

Kaxue npenmyiiiecTBa HMeET BOJOPOJHOE TOIIIUBO?
HH3KasAg CTOUMOCTD

yA0OCTBO MOCTaBKH

9KOJIOTUYECKast YUCTOTA

6€301acHOCTb IPIMEHEHHS

BBICOKAsI TEIJIOTBOPHAS CIIOCOOHOCTH




CosHeYHbIe BOJJOHATPEBATENN MPUMEHSIOTCS B IEIAX:
BBIITAPUBAHUS COJIEBBIX PACTBOPOB

OTOIUICHUSI U TOPSIETO BOJOCHAOKEHUS

TOpsIYero BoAOCHa0KeHUs

OTOIIEHHS

MTOJTy9IEHUSI DJIEKTPOIHEPTHU

[TaccuBHBIIA COJTHEYHBIH 00OTPEB — 3TO:

000TpeB 3MaHUH OCPEICTBOM COOTBETCTBYIOIICH OPHEHTAINH 1 AU3aiiHa
000py10BaHHE 31aHHS CHCTEMON COJTHEYHBIX TEIJIOTeHEePaTOPOB
o00opynoBaHue 34aHUs CUCTEMON (POTOPTEKTPHUUECKHX MaHeNnei
000pyoBaHMeE 3/1aHHS COTHEYHBIMU YCTAHOBKaMH MOJIOIPEBa BOJIBI

K BbICOKOMY TeMIEpaTypy OTHOCHUTCSI?
6osiee 100 °C

100-200 °C

200-300 °C

450 °C;

6outee 500 °C.

K cpenneit TemnepaTtype oTHOCHTCA?
6omeel00 °C

100-200 °C

160 10500 °C

450 °C

6oiee 500 °C

K HH3KO# TemmepaType OTHOCHTCS?
6omee 100 °C

100-200 °C

160 10500 °C

menee 160 °C

6oee 500 °C

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

25-30%

38-55%

4-14%

24-40%

Kaxoii Bun BOP npeacrasisier co60it 0TX0ABI TEMIOTEXHOJIOTHH, KOTOPBIE UCTIONB3YIOTCS B TOMOYHBIX Mpolieccax”?
roprouue

TCIIOBEIC

HM30BITOYHOTO aBJIEHHUS

CHJIOBBIE

ra3oo0pa3Hbie

Bropuunsie snepropecypcst — ?

NOTEHIMAaIbHAask SHEPTUs a30B, BEIXOIAIINX U3 TEXHOJIOTHUECKHX arperaTton

TEIJIOBBIE OTXO/IBI, IPEICTABIAIONINE COOO0H SHTAIBIHIO MPOIYKTOB, BEIOPACEIBAEMBIX U3 TEXHOJIOTHIECKIX YCTAHOBOK
SHEPreTHYEeCKUH MOTEHITNAT IPOIYKIINN, OTXOI0B, TOOOYHBIX U MPOMEXYTOUHBIX IPOAYKTOB, 00Pa3YIOLIUXCS B TEXHOIOTHIECKUX
Hpoleccax ¥ yCTaHOBKaX

HPOYHE PACXO/BI HA TPAHCIOPT BHYTPHU ITOMELICHUS

TIOTEPH B COOCTBEHHBIX HCTOYHHUKAX 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»

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




