MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPI'OTEXHOJIOI'NMYECKOE UCITOJIB3OBAHHUE TOIIJIUBA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIA

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BypakoB W.A.
HpeHOI[aBaTeJ]B WaenTudmKaTop R6e8dfb19-BurakovlA-87400e32 I/I.A BypaKOB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens L Gnaneren Waurnx 10.B.
00pa3oBaTeIbHON IPOrPaMMBI * Mol # Vinermndnratop R6ca75b8e-5hatsKIknYV-T0451121] 1O.B. ankux
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o o Ceefenua o Bragensue L3N M3aKn
3aBez[ylogmH BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHust AMCcUMIIMHBI: [[eh OCBOEHUS NUCHUIUIMHBI U3YYUTh TEXHOJIOTUU TepepaboTKu
U DHEProTEXHOJOTMYECKOrO0 MCIOJIb30BAaHUS HHEPreTHMUECKUX TOIUIMB (KHMAKOro, TBEPAOIO H
ra3oo0pa3Horo), NpUMEHEHUE JAHHBIX TEXHOJOTHI Ha SHEPTeTUYECKNX 00BEKTaX Pa3IMYHONU MOIIHOCTH.
OcBouTh cIOCOOBI pa3pabOTKH U SKCILTyaTalluK YHEPTOTEXHOIOTMYECKHX 3aBOI0B i Hyx 1 TOC..
3agaum QM CUMILTHHBI
- - OBJIAJICTh 3HAHUSMH, BKIIOYAIOIIUMHI OCHOBBI IIPOIIECCOB MEepepaboTKH U
SHEProTEXHOJOTUYECKOTO UCIIOJIb30BAHUS SHEPTeTHUYECKHUX TOIIUB ((KUIKOT0, TBEPAOr0, ra3000pa3HOTO)
U IPUMEHEHUS SHEPTrOTEXHOJIOTHIYECKUX MPOIECCOB MEPEPAOOTKU HAa IHEPTETHUECKUX 0OBEKTAX.;
- - OBJIQICTh 3HAHUSIMH MIPUHIUIIOB PaO0OTHI YHEPrOTEXHOJIOTHUECKOr0 U MepepadaThIBaIOIIEro
00opyaoBaHusl, UX paboYnX MapaMeTpoB, YCIOBUNA UX MPUMEHEHHUS Ha SHEPTeTUYECKUX 00BEKTaxX.;
- - OBJIQIETh METOJIMKAMHU MPOBE/ICHUs Pacu€ToB MoKasaresneit appexTuBHOCTH
HHEPTOTEXHOJIOTMYECKHUX H MepepadaThIBAIOIINX MPOLIECCOB OPraHUIECKUX TOTLIUB. .

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

IK-2 Cnoco6HOCTB N-1nk-» Betbupaer SHaTb.
y4acTBOBATh B COBPEMEHHBIC TEXHOJIOTUU - - CHCTEMBI, 000pyI0BaHHE, IPUHIIAIT
MIPOCKTUPOBAHUHU MTOJATOTOBKH BOJIBI U TOILJIMBA ACHCTBHS 5TOr0 000py/10BaHus,
BOJIOHOATOTOBUTEIBHBIX U JUIS UCHOJIB30BaHUS B HACIOJB3yEMOTO IS IOJTyICHUA
BOJOOYUCTUTEIIBHBIX DHEPreTUYECKHUX yCTaHOBKAX HCKYCCTBCHHBIX SHEPICTUICCKUX TOILINUB,,
YCTAHOBOK M CHCTEM C - - METOJMKH pacuéTa rnepepadaThIBaIOIINX
HCTIONTb30BAHUEM TOTUIMBHBIX CUCTEM M CUCTEM
CepHitHOro 060pyIOBAHHS HHEPrOTEXHOJOTUIECKOTO UCTIONB30BaAHUS

HHEPreTHUECKUX TOIUIUB (TBEPAOTO,
XKHUJKOTO, Ta3000pa3HOr0);;

- - XapaKTEePUCTUKH MPUPOTHBIX
HCKOITaCMbIX, UCITIOJIB3YCMBIX B KA4YC€CTBC
TOTLIMBA HA YHEPTeTUYECKUX 00BEKTaAX, U
XAapaKTCPHUCTHUKHU IMOJTYyHaCMbIX U3 HUX
MCKYCCTBEHHBIX SHEPTeTUYECKUX TOILIUB;.

YMETh:
- - OIIPEJICTISITE OCHOBHBIC XapaKTePUCTHKU
MIPOLIECCOB MePepabOTKH U
HHEPTOTEXHOJIOTHYECKOTO UCTIONB30BAHUS
HHEPreTHYECKUX TOTUJIHB;;

- - IPOBOAUTH TEXHOJOTHYCCKUC pvaéTBI
000py0BaHusl, UCTIOIB3YEMOTO IS
peanr3aIyy MpoIeccoB mepepaboTK U
HHEPrOTEXHOJOTUIECKOTO UCTIONB30BaHUS
OHEPICTUYCCKUX TOIIIUB.;

- - IPOBOJIUTH TEXHOJIOTMYECKUE PACUETHI
nepepadaThIBAIOMINX TOTUIMBHBIX CUCTEM U
CUCTEM DHEPrOTEXHOJIIOTUYECKOTO
HCITOJIB30BAHHA OSOHEPTCTUUCCKUX TOIJINUB,.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
Texnomorust Boabl U TomuBa B »sHepretuke (mamee — OIIOII), nanpaBnenus moaroroBku 13.04.01
TemosHepreTrka U TEINIOTEXHUKA, YPOBEHb 00pa30BaHuUs: BhICIIee 00pa30oBaHKe - MarucTparypa.

basupyercs Ha ypoBHE BbICIIEro o0pa3oBaHus (OakaiaBpuar, ClielHaIUTET).

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUIIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Mpouecchl oborameHus 20 3 2 - 8 - - - - - 10 - Camocmosamenvnoe usyuenue
TBEPAOTO TOILIMUBA meopemuueckozo mamepuana: benocenbckuii
11 AHanu3z TBEPIOTrO 10 1 - 4 - - - - - 5 - B.C. «TexHONOTHs TOIUIMBA ¥ SHEPTeTUIECKUX
TOILIMBA Macei», y4eOHHK s By30B 110 CIIEIUATbHOCTH
1.2 Bunsl oborameHus 10 1 - 4 - - - - - 5 - «TexHomorusa BoAbI U TOIIMBA Ha TEIUIOBLIX U
TBEPAOTO TOILIUBA ATOMHBIX JIEKTPUUECKUX CTAHIHIX)
HarpaBieHus «TermIosHepreTuKay,
UznarensctBo MOU, Mocksa, 2005, 2-¢
W3JaHKe, HCIIPABICHHOE U IOTIOTHEHHOE — 348
c. ISBN 5-7046-1286-5. Ctp. 99 - 104. . A.
BypaxoB "TexHO0JI0THS UCIIOJIb30BAHUS
BOJIOYTOJIBHBIX TOIUIMB B sHepreTuke" M.
WznarensctBo MOU, 2020 - 68 ctp. ISBN 978-
5-7046-2238-3 Crp. 37 - 40.
H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOG:
[1], 99 - 104
[4], 54 - 160
2 [omyuenue 20 2 - 8 - - - - - 10 - CamocmosamensbHnoe usyuenue
HCKYCCTBEHHBIX meopemuyueckoz0 mamepuana: benocenbcknit
KOMITO3MITHOHHBIX b.C. «TexHOiOTHs TOIUIMBA U SHEPreTHYECKUX
TOILIHB Macei», y9eOHHK ISt By30B 110 CIIEINATIbHOCTH
2.1 Tépabie 10 1 - 4 - - - - - 5 - «TexHonorus BoJbI U TOIJIMBA HAa TEIUIOBLIX U
HCKYCCTBEHHBIE ATOMHBIX IEKTPUUECKUX CTAHIHIX)
KOMITO3UIIIOHHBIE HarnpasieHus «TerosHepreTukay,
TOILJIUBA WznarensctBo MOU, Mocksa, 2005, 2-¢
2.2 Kunkne 10 1 - 4 - - - - - 5 - U3JaHKE, HCIIPABICHHOE U TOTOHEHHOE — 348
MCKYCCTBEHHBIE c. ISBN 5-7046-1286-5. Ctp. 68 - 71. . A.
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KOMIIO3UITUOHHBIC BypakoB "TexHOIOTHS UCTIONB30BaHUS
TOILTHBA BOJIOYTOJIBHBIX TOIUTUB B 3HEpreTHKe" M.
WznarensctBo MOU, 2020 - 68 ctp. ISBN 978-
5-7046-2238-3 Crp. 5 - 37, 41 - 51.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1],68 - 71
[5],5-50
3 Ipoueccor 16 10 Camocmosmenvroe usyuenue
OKYCKOBBIBaHUS meopemuyeckozo mamepuana: benocenbckuit
TBEPAOrO TOIIMBA B.C. «TexHONOTHs TOIUIMBA ¥ SHEPIeTUIECKUX
3.1 Iporecchr 16 10 Macein, y9eOHHK JIJIs BY30B I10 CIICIMaIbHOCTU
OKYCKOBBIBaHUS «TexHOJIOTHs BOJIBI M TOIJIMBA HA TEIUIOBBIX U
ATOMHBIX JICKTPUYCCKIX CTAHIIHIX)
HarnpasieHus «TermosHepreTuxay,
UzparensctBo MOU, Mocksa, 2005, 2-e
W3JaHNe, HCIIPABICHHOE U IOTIOTHEHHOE — 348
c. ISBN 5-7046-1286-5. Ctp. 83 — 92.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 83 -92
4 [Iporneccrr momyyeHus 16 10 CamocmosamensbHnoe usyuenue
HCKYCCTBEHHOTO meopemuyueckozo mamepuana: benoceabckuit
ra3oBOro TOIUIMBA B.C. «TexHONOTHs TOIIMBA ¥ SHEPTeTUIECKUX
4.1 [Ipomneccer 7 5 Macen», y9eOHHUK JUIsl By30B IO CTIEHATbHOCTH
ra3uuKanuu TBEPAOTo «TexHonorust BOJbI ¥ TOIUIMBA Ha TEMJIOBBIX U
TOILIMBA ATOMHBIX JIEKTPUUECKUX CTAHIHIX)
4.2 Iporieccel mupou3a 4 2 HarpaBiyieHus «TennosHepreTuka,
TBEPJIOTO TOILINBA HzparensctBo MDU, Mocksa, 2005, 2-¢
4.3 VHBIE CITIOCOOBI 5 3 W3JJaHKe, UCIIPABICHHOE U IOTIOTHEHHOE — 348

SHEPrOTEXHOJIOTUYECKO
it mepepaboTkH

c. ISBN 5-7046-1286-5. Ctp. 121 — 154. TTomioB
C.K., UnnonutoB B.A. «IIpoueccsl u
YCTaHOBKY ra3u(UKaIMU TOIUTUBaY, M.,
UznarensctBo MOU, 2016, - 48 c. Crp. 2- 47.
N.A. BypakoB "TexHOJIOTHS NCTIOIH30BAHUS
BOJIOYTOJIBHBIX TOIUTUB B 3HEpreTuke" M.
WznarensctBo MOU, 2020 - 68 ctp. ISBN 978-
5-7046-2238-3 Crp. 51 - 58.

H3yuenue mamepuanog numepamypusix
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UCHOUYHUKO6:

[1], 121 - 154
[2],2-47
[5], 51 - 58
5 Ipoueccor 18 4 - 4 - 10 - Camocmosmenvroe usyuenue
nepepaboTKu HePTH meopemuueckozo mamepuana: YO.I'. Hazmees,
5.1 DpakIHOHUPOBAHHE 7 1 - 1 - 5 - I'.P. MunraneeBa «CHCTEMBI TOILTHBOIIOAAYH
5.2 IIporieccrl KpeknHTa 6 1 - 2 - 3 - meuienpuroroBieHus TOCy», U3natenscTBo
5.3 Ipoitecchl moaydeHus 5 2 - 1 - 2 - MD3MH, 2005 - 480 c. Ctp. 120 - 168.
HEe(TIHOTO KOKCa H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKO8:
[3], 120 - 168
6 Iporecchr 18 4 - 4 - 10 - Camocmoamenvnoe uzyuenue
nepepabOTKH ra30BOro meopemuueckoz0 mamepuana: benoceabckuii
TOIIJIUBA B.C. «TexHONOTHs TOIUIMBA ¥ SHEPIeTUIECKUX
6.1 | M3BneyeHne romosoros 6 1 - 1 - 4 - Macei», y4eOHHK s By30B 110 CIIEIUATbHOCTH
13 ra30BOro TOILIMBA «TexHonorust BOJbI ¥ TOIUIMBA Ha TEMJIOBBIX U
6.2 [Mpouecchr 7 1 - 2 - 4 - ATOMHBIX TEKTPHUECKUX CTAHIHIX)
nepepabOTKH HarpaBieHus «TermIosHepreTuKay,
MOy THOTO HE(PTSIHOTO HzparensctBo MDU, Mocksa, 2005, 2-¢
rasa n3aHNe, NCIPaBJICHHOE U JONONIHeHHOE — 348
6.3 | Ilporecchl MOATOTOBKU 5 2 - 1 - 2 - c. ISBN 5-7046-1286-5. Crp. 25 — 28.
PYAHUYHOTO H3yuenue mamepuanog 1umepamypHbix
(IraxTHOTO) Ta3a B UCMOYHUKOB:
LEIAX HUCIOIb30BAHUSL [1], 25 - 28
ero Ha TOC
Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 05 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyansHble KOHCYIbTAlMU M0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas pabora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpoyeccol obocauenus meépoo2o moniued

1.1. AHanm3 TBEPIOTO TOIIMBA
[lerporpadmyeckuii aHanu3 TBEPAOTO TOIUIMBA (TEOPHs,, OCOOCHHOCTH TPOBEICHHS).
TexHuueckuil aHanu3 TBEPIOro TOMIMBA (TEOPUS, OCOOCHHOCTH IIPOBEACHUS).

1.2. Buasl oboraieHus TBEPIOTO TOILIMBA

['paBuTanmonHoe oboraimeHue TBEpAoOro TtorumBa. drorannoHHOe oborameHue TBEPAOTO
ToruiBa. VlHbIE METOMIBI 0OOTaHUS MCKOMAEMbIX MAaTEPHAIOB (MATHUTHBIA METO/I, SJIEKTPUICCKHIA
METO/I, CTIelIhaIbHbIe METOIbI 00OTAIEHUS).

2. Tlonyuenue uckyccmeeHnvlx KOMNO3UYUOHHBIX MONIUG

2.1. TBépI[BIe HCKYCCTBCHHBIC KOMIIO3MITMOHHBIC TOIIJINBA
HpOIIGCCbI MMOJIYYCHUA TBépI[I)IX HNCKYCCTBCHHBIX TOIIJIMBHBIX KOMHOBHHHﬁ.

2.2. H(I/II[KI/IG HCKYCCTBCHHBIC KOMITO3UIIMOHHBIC TOININBA
I[Byx(l)aBHI)IC KUAKHUEC HCKYCCTBCHHBLIC KOMIIO3MIIMOHHBLIC TOIIJIMBA. MHOI‘O(i)a?;HI)IC KUIKUC
HCKYCCTBCHHBIC KOMITIO3UIIUOHHBIC TOIIJINBA.

3. Ilpoyeccovl oxyckoeblearus meé’pdoeo monjauea

3.1. IIpouecchl OKyCKOBBIBaHUS
[Ipoueccol 6puxetupoBanus. [Ipouecco! rpanynupoBanus. [Iporeccsl neneTupoBaHusi.

4. HDOM@CCbl NONYYEeHUA UCKYCCIMBEHHO20 2A306020 monjiueda

4.1. Ilponeccol razudukanuu TBEPJOTO TOMINBA
[Tponieccel kpymHOKyckoBO# razupukanuu. IIponeccsl morouHod rasudukammu. IIpomeccs
1a3sMeHHoU rasudukanuu. [Iporeccsl ra3upukanuy Bo10yrojabHOTO TOIUINBA.

4.2. IIpoueccsl mupoJin3a TBEPIOro TOIUIMBA
Koxkcoanmue. [TonykokcoBanue.

4.3. NHble ciocoObl YHEPTOTEXHOIOTMYECKON TIepepaboTKU
[TosryueHue 1OMEHHBIX Ta30BbIX TOMIUB. [loayueHne ciaHIeBbIX Ta30BbIX TOILIUB.

5. Ilpoyeccol nepepabomiu nechmu

5.1. ®pakmonnpoBaHue
ATtMmocdepHas neperonka. BakyymHas neperoska.

5.2. [Ipouecchl KpeKUHra
Karanutuueckuii KpeKuHr.

5.3. Ilporecch momydenust HeTIHOTO KOKCa
[Ipoueccsl monykokcoBanusi. [Ipoiieccbl KOKCOBaHMUS.



6. Ilpoyeccol nepepa60ml<u 2d306020 monauea

6.1. M3BieueHne roMOJIOrOB 13 Ira30BOr0 TOILINBA
[TonroroBka "BomsHOW mnoxymku". Iluposnns rasoBoro TtormmBa. KaTtanmsauust ra3oBoro

TOILJINBA.

6.2. Ilpoueccel nepepabOTKH MOMYTHOTO HE(PTIHOTO Ta3a
N3Bneuenne cyxoro raza u3 [THI'. 3Bnedyenue mmpokoit dhpakuun yriaeBogopoaos u3 [THI.

6.3. [Ipoiiecchl MOATOTOBKY PYyTHUYHOTO (IIIAXTHOTO) Ta3a B LEJSIX UCIONIb30BaHus ero Ha TOC
W3BrieyeHne MIaXTHOrO ra3a M3 YroJibHbIX MmaxT. OuYMCTKa MIAXTHOTO rasza. crabuinuzanus
COCTaBa IIaXTHOTO rasa.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. 5.Pac4€T OCHOBHBIX MMOKa3aTesei MOMyUYeHUs MPOAYKTOB MUPOJIM3a ras3a (4 Jac).;
2. 4.Pacuét npoiieccoB moiydeHust HepTIHOTO Kokca (4 Jac).;
3. 3.PacuéTt npo1eccoB NoJy4eHHs] CAHTETUYECKOTO M MUPOIM3HOTO Tra3a (8 yac).;

4. 2.PacuéT nokasarenei HCKYCCTBCHHBIX KOMITIO3UIIMOHHBIX TOIUIMB U IIPOAYKTOB

OKYyCKOBbIBaHUA (8 4ac).;
5. 1.Pacuér ocHOBHBIX TOKa3aTesel oboramieHus Tormaa (8 4ac)..

3.4. Tembl 1a60paTOPHBIX padoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanuu

oo

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cyxnenne wmaTepuanoB Mo keicam pasnena "llpomeccsl oOoramieHus TBEPIOTO
TorInBa"

OO6cyxnenne MaTepuajaoB 1o Keiicam pasgena "[lomyyeHMe  MCKYCCTBEHHBIX
KOMITO3UIIMOHHBIX TOIUIUB"

OO6cyxneHue marepuanoB mo keilicam paszena "lIporecchl OKYCKOBBIBaHUSI TBEPIOTO
TorInBa"

OO6cyxneHne MatepualoB Mo keicam pazzaena "lIporecchl momyueHUs: UCKYCCTBEHHOTO
ra3oBoro ToIuBa'"

OO6cyxneHre maTepuanoB Mo keiicam pasaena "[Iponeccsl nepepaboTku HeGTH"
OO6cyxnenne MarepualioB Mo Keiicam paszzaena "lIpomecchl mnepepabOTKH Ta30BOTO
ToTIMBa"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Koapl JTUCUUILTAHEI (B (TN ¥ HAUMEHOBAaHUE)
(B cOOTBETCTBUU C pa3zaesoM 1) WH/INKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5]6
3HaTth:
- XapaKTEPUCTHKH MPUPOJHBIX NCKOTIAEMBIX, KonTtponsnas padora/l.KonTponsHas
UCIOJIb3yEMBIX B KQU€CTBE TOILJIMBA HA 3HEPreTUYECKUX pabota Nel «IIpoueccel nepepaboTku
00BEKTaxX, U XapaKTEPUCTUKHU TOTYIaeMBIX U3 HUX U112 + |+ TBEPJOTO TOTUIMBAY.
HCKYCCTBEHHBIX SHEPreTHYECKUX TOILIUB,; KoHTponbHas pabota/2. KORTpombHas
pabota Ne2 «Ilonyuenne MKXKT».
- METOJMKH pacuéTa nepepadaThIBAOIIUX TOIIMBHBIX KontponbHas padora/3.KonTposibHas
CUCTEM U CUCTEM DHEPrOTEXHOJIOTUYECKOIO UCIIOIb30BAHMS pabota Ne3 «OKyCKOBBIBAaHHEY.
PHEPIETHICCKUX TOILIMB (TBEPZIOTO, KHIKOTO, W-1nk-2 T KontponbHas padora/4.KonTposibHas
ra3000pa3Horo);
pabota Ne4 «DHEProTexXHOJOTUYECKOE
UCIIOJIb30BaHUE TBEPJIOTO TOIJIMBAY.
- cUcTeMBbl, 000py/I0BaHUE, IPUHIUI IEUCTBUS ITOTO KonTponsnas pabora/5.KonTponabHas
000pyZ0BaHUs, UCIOIB3YEMOTO IS OTYUEeHHUs NJ-1nk-2 + pabota Ne5 «HedrenepepaboTkay.
HCKYCCTBEHHBIX YHEPT€TUYECKUX TOTLTHB,;
YMersb:
- IPOBOJIUTH TEXHOJIOTUYECKHE PACUETHI KontponbHas padora/5.KonTposbHas
nepepadaThIBAIOIINX TOTUIMBHBIX CUCTEM U CUCTEM paborta Ne5 «HedrenepepaboTkay.
OHEPrOTEXHONOTHYECKOTO HCIOTB30BAHMS SHEPreTHYECKHX | PJT-1pk.2 + | + | Konrponsmas pa6ora/6 Konrpormssas
TOTLIHB, pabota Ne6 «IIporeccol nepepaboTku
ra30BOT0 TOIIMBAY.
- IPOBOJUTH TEXHOJOTUYECKHE pacu€Thl 000PYyI0BaHMUS, KonTponbnas padora/3.KonTponabHas
UCMOJIb3YEeMOT0 JJIsl pealIu3alliy MPOLEeCCOB NepepadOTKU U pabota Ne3 «OKyCKOBBIBAaHHE.
OHEPrOTEXHOJIOTMYECKOTO HCIOIB30BAHHS SHEPIETHYECKUX | [J]-1pk.2 + |+ KoHTpomsHas paboTta/4. KoRTpombHas
TOTLTHB. pabota Ned4 «DHEProTEeXHOIOTHUECKOE
WCTIOJIH30BaHUE TBEPIOTO TOTLTUBAY.
- OTIPE/IEISITh OCHOBHBIE XapaKTEPUCTUKHU MPOLIECCOB NI-1nk-2 + |+ Konrponsnas pabora/l Konrponbnas
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nepepa60TKH N SOHEPTOTEXHOJIIOTHYCCKOI'O UCITI0JIb30BAHHU A
OHCPICTUYCCKUX TOIIJIUB,

paborta Nel «IIporeccel nepepaboTku
TBEPJOTO TOILIABAY.

KontponbHas padota/2.KonTpoasHas
pabota N2 «Ilomyduenne MKXKT».
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 1.Kontponsnas padora Nel «IIpoueccsl nepepadboTku TBEpAOro TommBay. (KontponsHas
pabora)
2. 2. KontponsHas padora Ne2 «ITonyuenne MKXKT». (Kontponbnas pabora)
3. 3.KonTpoasHas pabora Ne3 «OkyckoBbiBanue». (KonTponbHas padorta)
4. 4 KontpoinbsHas padora Ned « DHEprorexHOJIOTHIECKOE UCTIONB30BaHNE TBEPIOTO TOTUIUBAY.
(KonTpoabpHas pabora)
5. 5.KontponbHas padora Ne5 «Hedrenepepadborka». (KonTponbHas padora)
6. 6.KoutponpHas padora Ne6 «IIporeccel nepepadoTku razoBoro tomiusay. (KontponasHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. benocenwckuit, b. C. TexHomorus TOMIMBA U SHEPTETUYECKUX Macell : y4eOHHK /ISl By30B 110
crienuagbHOCTH "TeXHOJIOTHS BOJIBI M TOIUIMBA HA TETIJIOBBIX M ATOMHBIX JJIEKTPUUECKHUX
crannusax" Hanpasienus "Temnosnepreruka" / b. C. benocenbckuii. — 2-¢ u3f., ucnp. u gomn. — M. :
N3n-Bo MDOU, 2005. — 348 c. — ISBN 5-7046-1286-5.;

2. ITonog, C. K. I[Iporeccrl u ycTaHOBKHU Ta3uduKaliy TOIINBA : y4eOHOe MocoO0ue Mo KypcaM
"BbicoKOoTeMIIEpaTypHbIE TETJIOTEXHOJOTHYECKHE MPOLIECChl U ycTaHOBKU", "OCHOBBI
TEIIOTEXHOJIOTHH SHEProeMKuX mpousBocTB", "TemnorexHonorus nepepaboTKy TOmauBa" mo
HanpasneHuto "Termnosnepreruka u remorexuuka" / C. K. [Tonos, B. A. Unnonuros, Hau. uccnen.
yH-T "MDU". — M. : U3a-Bo MOU, 2016. — 48 c. — ISBN 978-5-7046-1746-4.
http://elib.mpei.ru/elib/view.php?id=8643;

3. Hazmees, 1O. I'. Cucremsl TormBonogauu 1 nsiienpuroronienus TOC : cnpaBouHoe mocodue /
10.T. Ha3mees, I'. P. Munraneesa. — M. : U3g-s8o MDU, 2005. — 480 c. — ISBN 5-903072-03-8.;

4. B. M. ABnoxusn- "O6oramenue yrneit", MznatensctBo: "['opHas kaura", Mocksa, 2012 - (424 c.)
https://biblioclub.ru/index.php?page=book&id=229021;

5. bypakoB, U. A. TeXHONOTHS HCIIOIH30BAHMS BOJOYTONBHBIX TOIUIUB B SHEPTETHKE : yueOHOE
nocobue 1o Kypcy "DHeproTexHoJIOTHYECKOe UCII0JIb30BAaHHUE TOIIMBA U SHEpreTnyeckue maciua'
JUTSL OYHOTO oTAeneHus o HampasieHuto 13.04.01 "TemnosnepreTrka u termnorexHuka” / M. A.
bypaxkos, Har. uccnen. ya-t "MOU" (HUY"MBHN"). — Mocksa : U3a-Bo MOU, 2020. — 68 c. —
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ISBN 978-5-7046-2238-3.
http://elib.mpei.ru/elib/view.php?id=11260.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHasl cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bI IaHHBIX U HH(OPMAIIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTebeTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiansl American Institute of Physics - https://www.scitation.org/

13. ’Kypuaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! n3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnauas! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

25. Kypuausi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypnaas nznareancTBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koarexuust :xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
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33. [lopTas oTKpBITHIX JaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3amIUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX IaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/AA H
conuaabHoii 3aumthl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOTro pa3Butus P@ -
http://www.economy.gov.ru

37. ba3a oTkpbITHIX 1aHHBIX Pocunmonutopunra - http://www.fedsfm.ru/opendata

38. DekTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. Undopmanunonno-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBI MOPTAJ OHJIAITH 00yuenns «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Odunnanbublii caiiTt @eepajbLHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIHpPOBaHUIO U
MmetpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKas HHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKH U Bbiciiero oopa3zosanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepaibHOM CJIyKO0bI 110 HAA30pY B cepe 00pa30BaHUN M HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe oopaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAaMMCHOBaHUE
Y4eOHbIe ayIUTOpUU B-411, YyeOnas CTOJI MPENOAABATENS], CTOJI KOMIIBIOTEPHBIH,
JUISI IPOBENIEHUS naboparopus CTYJ, Kad U1t 0AEKbl, KOMIIBIOTEPHAS CETh
JIEKUMOHHBIX 3aHATUN U «BprunciaurenbHbIN ¢ BBIXOZI0OM B IHTEpHET, MyJIbTUMEIUIHBII
TEKYILIETO KOHTPOJIA uentp TBT» MPOEKTOP, IKPaH, JOCKa MApKEpPHAs, JOCKa
MapKepHasi epeIBUKHas1, KOMIIBIOTEP
NIEPCOHAJIbHBIN, KOHIUITUOHED
VYuebHbIe ayAUTOPUU A-406, YueOHas rapTa, CTOJI MpernoaaBaTes, CTyl, T0CKa
JUIS TIPOBEJICHUS aynurtopus "A" MEJ0Basi, MyJIbTUMEIUUHBIN IIPOEKTOP, SKpaH
MPAKTUYECKUX 3aHITUH,
KP u KIIT
VyeOnbie ayautopun | JK-120, MammHHbIN 3251 cepBep, KOHIUIMOHED
JUJI IPOBEIECHUS MBI
IIPOMEKYTOUHON
aTTecTaluu
[Tomemenus aist HTB-303, JlekumonHas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEIILHOU ayuTopus MMCbMEHHBIN, BEIIANKa JJI1 OJEXKIbI,
paboThI KOMITBIOTEpHAs CETh C BBIX0/I0M B MHTEpHET,
KOMITbIOTEP MEePCOHANBHBIN, IPUHTED,
KOHIUIIOHED
ITomemenus st B-413/1, KaGuner CTYI, Kad /Ui XpaHEHUsI HHBEHTapsl, CTOJ
KOHCYJIbTUPOBaHUS COTPYIHUKOB Kad. MMCbMEHHBIN, XOIOANIBHUK
"TOT"
[Tomemmenus st B-417, [lomemenune Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
XpaHEHUus yueOHo- CTOJ, CTYII, IKad A7 JOKYMEHTOB, IKad as
o0opyoBaHus U BCIIOMOTaTeJIbHOTO XpaHEHUsl UHBEHTaps, KOMIbIOTEPHAsI CEThb C
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y4eOHOT0 HMHBEHTAPS

nepconana kag. "TOT"

BbIX0J1I0M B MIHTEpHET, 10CKa MapKepHas,
MHOTO( YHKITMOHATBHBIN IIEHTP, KOMITBIOTEP
MIEPCOHAJIbHBIN, TPUHTEP, KOHAULIHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SHCpFOTCXHOHOFI/ILIGCKOE? HCIIOJIB30BaHHUC TOIIJIMBA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 1.Kontponbnas pabora Nel «IIporecce nepepabotku TBEporo Torumeay. (KonTponbHas

pabora)

KM-2 2.Kontponbnas padota No2 «ITonyuenne UKXKT». (KonTponsHas pabora)

KM-3 3.KontponsHas pabora Ne3 «OxyckoBbiBanuey. (Konrponbnas pabora)

KM-4 4 KontpoisbHas pabota No4 « DHEproTeXHOJOTHYECKOE UCIIOIB30BAHNE TBEPAOTO TOILIIUBAY.

(KontponpHnas pabota)

KM-5 5.Koutponbnas pabota Ne5 «Hedrenepepabotkay. (Kontponbnas pabota)
KM-6 6.KonTtponbHas padota Ne6 «IIporeccel nmepepadoTku ra3oBoro TormBay. (KonTponbHas

pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinyel KM: 1 2 3 4 > 6
pasjena Henens 4 6 8 10 14 16
KM:

1 [Tpoueccs! oOoramieHus: TBEPAOro TOIINBA
1.1 AHanu3 TBEPIOro TOIUIMBA + +
1.2 Bunsr oboramieHust TBEpIOTro TOIUIMBA + +

5 [TomryueHne UCKYCCTBEHHBIX KOMITO3UITMOHHBIX

TOILIUB

21 TBEpIbIC NCKYCCTBEHHBIC KOMITO3UITHOHHEIC + +

' TOILTHUBA
29 JKnnkre CKyCCTBEHHBIE KOMITO3HIIMOHHBIC + +

' TOILTHUBA

3 [Tporeccrl OKyCKOBBIBaHUS TBEPAOTO TOILIIMBA
3.1 [Tporecchl OKYCKOBBIBAHHUS + +

4 [Tporeccrl OTydIeHUsT HCKYCCTBEHHOTO

ra3oBOro TOIINBA

4.1 [Tpouecce! razudukanuy TBEPIOTO TOILIMBA + +
4.2 IIpoueccs! nupon3a TBEPIOro TOIUIMBA + +
43 Wubie criocoObl IHEPTOTEXHOIOTHIECKON + +

nepepadoTKu
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[Ipoueccer nepepadoTku HEHTH

5.1 PpakLHOHUPOBAHUE + +
5.2 [Ipomecchl kpekuHTa + +
5.3 [Tpomnecchl moydeHus: HePTIHOTO KOKCa + +
6 [Tporieccel epepabOTKH ra30BOTO TOILIUBA
6.1 M3BneueHre roMoJIOrOB U3 ra30BOTO TOILTHBA + +
6.2 [Iponeccrl nepepabOTKH MOMYTHOTO HEYTAHOTO + +
' rasa
[Iporecchl MOATOTOBKH PYTHUIHOTO
6.3 (I1axTHOTO) Ta3a B IENSX UCIIOIb30BAHMS €T0 + +
Ha TOC
Bec KM, %: | 15 15 15 15 20 20
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