MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue o0pa3zoBare/ibHOM NporpamMmbl: TexXH010rMs BOABI M TOIVIMBA B JHEPreTHKeE
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SHEPI'OTEXHOJIOI'NMYECKOE UCITOJIB3OBAHHUE TOIIJIUBA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

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;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu BypakoB W.A.
[IpenomaBaTelib NaerTbnratop R6e8d1b19-BurakovIA-87400e32 H.A. Bypakos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Waukux 10.B.

Waentuduratop

R6ca75b8e-ShatskikhYV-f045f12f]

IO .B. Hankux

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Opnos K.A.

Waentuduratop

R24178de8-0OrlovKA-0ab64072

(pacmudpoBka
MIOJITIHUCH)

K.A. Opnos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesb ocBoeHNs TUCHMIIMHBIL. Lleh OCBOGHUS TUCIUIUIMHBI U3YYUTh TEXHOJIOIMH IepepadoTKu
U DHEProTEXHOJOTMYECKOrO0 MCIOJIb30BAaHUS HHEPreTHMUECKUX TOIUIMB (KHMAKOro, TBEPAOIO H
ra3o00pa3HoOro), NpUMEHEHUE JaHHbIX TEXHOJIOTUI Ha SHEPreTUYECKUX 00BEKTaX pa3IMYHON MOIIHOCTH.
OcBouTh crIOCOOBI pa3pabOTKH U AKCILTyaTallMd YHEPTOTEXHOJIOTMUECKUX 3aBOIOB i Hy )1 TOC.
3aga4u AUCHHUIINHBI
- - OBJIAJICTh 3HAHUSMH, BKIIOYAIOIIUMHI OCHOBBI IIPOIIECCOB MEepepaboTKH U
9HEProTEXHOJOIMUECKOT0 UCIOIb30BAHUS SHEPIeTUUECKUX TOIUIUB (KUIKOTr0, TBEPAOI0, ra3000pa3zHOro)
U IPUMEHEHUS SHEPTrOTEXHOJIIOTUYECKUX MPOIECCOB MEPEpadOTKU Ha YHEPTeTHIECKUX 0OBEKTaX.;
- - OBJIAJICTh 3HAHUSAMU NIPUHLUIIOB Pa0OThI SHEPrOTEXHOJOTHUECKOr0 U MepepadbaThIBAIOLIETO
00opyaoBaHusl, UX paboYnX MapaMeTpoB, YCIOBUNA UX MPUMEHEHHUS Ha SHEPTeTUYECKUX 00BEKTaxX.;
- - OBJIaJICTh METOJMKAMHU ITPOBEACHUS Pacu€TOB Moka3aTesneil 3¢ (hekTuBHOCTH
HHEPrOTEXHOJIOTMYECKHUX U MepepadaThIBAIOIINX POLIECCOB OPraHUYECKUX TOIUIMB..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHHs] KOMIIEeTEeHIIUI

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
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 OHEPreTUYECKUX YCTaHOBKAX HCKYCCTBCHHBIX SHEPICTUICCKUX TOILINUB,,
YCTAHOBOK M CHCTEM C - - MCTOJMKH pacyéra rnepepadaThIBalOMINX
HCTIONTb30BAHUEM TOTUIMBHBIX CUCTEM M CUCTEM
CepHitHOro 060pyIOBAHHS HHEPrOTEXHOJOTUIECKOTO UCTIONB30BaAHUS

HHEPreTHUECKUX TOTUIUB (TBEPAOTO,
XKHUJKOTO, Ta3000pa3HOr0);;

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

YMETB:
- - IPOBOAUTH TEXHOJOTHYCCKUC paC‘IéTBI
000pyI0BaHusl, UCTIOIB3YEMOTO IS
peasin3anuy MpoLeccoB nepepadboTKu U
SHEPrOTEXHOJOTUYECKOT0 UCTIOIb30BAHMS
OHEPICTUYCCKUX TOIIJIUB.;

- - ONPEJIESATh OCHOBHBIE XapaKTEPUCTUKH
MIPOIIECCOB MEePepabOTKH 1
HSHEPTrOTEXHOJOTUYECKOT0 UCTIOIb30BAHMS
OHEPICTUYCCKUX TOIIIUB;;

- - IPOBOJIUTh TEXHOJIOTMUECKHUE PACUETHI
nepepadaThIBAIOMINX TOTUIMBHBIX CUCTEM U
CHUCTEM SHEPTrOTEXHOJIOTHUECKOTO
HCITOJIB30BAHHA OSOHEPTCTUUCCKUX TOIJINUB,.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlMcuuiuiiHa OTHOCHTCS K OCHOBHOM INPO()ECCHOHAIBHOW 00pa3oBaTeIbHONH Iporpamme
TexHonorust Boasl W ToruBa B dHepretuke (manee — OIIOII), nanpaBienust moarotoBku 13.04.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE O0Opa30BaHKE - MATHCTPATYypa.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHEL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
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-¢
W3JJaHKe, HCIIPABICHHOE U IOTIOIHEHHOE — 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 WzparensctBo 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 IPOBEICHUSA).
TexHuueckuil aHanu3 TBEPIOro TOMIMBA (TEOPUS, OCOOCHHOCTH IIPOBEACHUS).

1.2. Buasl oboraieHus TBEPIOTO TOILIMBA

['paBuTanmonHoe oboraimeHue TBEpAOro TtorumBa. dnorannoHHOe oboraiieHue TBEPIOTO
ToruiBa. MIHBIE METOIbI 0OOTaHMS MCKOIMAEMbIX MaTEpHUaaoB (MAarHUTHBIA METOJ, dJICKTPHUSCKUN
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’pdozo monJjusea

3.1. IIpouecchl OKyCKOBBIBaHUS
[Ipoueccsl OpukerupoBanusi. [Ipouecco! rpanynupoBanus. [Iporieccsl neneTupoBaHusi.

4. HDOM@CCbl NONYYEeHUA UCKYCCIMBEHHO20 2A306020 monjiueda

4.1. Ilponeccol razudukanuu TBEPJOTO TOMINBA
[Tponieccel kpynmHOKyckoBO# razupukanuu. Ilponeccsl morounoil raszugukamuu. IIporeccs
1a3sMeHHo rasudukanuu. [Iporeccsl ra3udukanuy Bo10yrojabHOT0 TOIUIHBA.

4.2. IIpoueccsl mupoJin3a TBEPIOro TOIUIMBA
Koxkcoanmue. [TonykokcoBanue.

4.3. NHble ciocoObl YHEPTOTEXHOIOTMYECKON TIepepaboTKU
[TosryueHne 1OMEHHBIX Ta30BbIX TOMUB. [TomyueHne ciaHIeBbIX Ta30BbIX TOIINB.

5. Ilpoyeccol nepepabomxu nechmu

5.1. ®pakmonnpoBaHue
ATtMmocdepHas neperonka. BakyymHas neperoska.

5.2. [Ipouecchl KpeKUHra
Karanutuueckuii KpeKuHr.

5.3. Ilporecch momydenust HeTIHOTO KOKCa
[Ipoueccsl monmykokcoBanus. [Ipoiieccsl KOKCOBaHUSI.



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'. M3Bneyenue mmpokoit ¢hpakuun yriaeBogopoaos u3 [THT.

6.3. IIporecchl NOATOTOBKU PYAHUYHOTO (IIAXTHOTO) ra3a B LIEJAX UCIOJIb3oBaHus 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.Pacuér nokasarenell UCKyCCTBEHHBIX KOMITO3UITUOHHBIX TOILTHB M MTPOJIYKTOB
OKYyCKOBbIBaHUA (8 4ac).;

5. 1.PacuéT OCHOBHBIX MOKa3aTeleii odoramieHus Tormaa (8 Jac)..

3.4. Tembl 1a60paTOPHBIX padoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanuu

oo

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cyxnenue wMaTtepuaioB 1Mo keicam pasnena "lIpomeccsl oOoramieHUs TBEPIOTO
TorInBa"

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

OO6cyxnenne marepuaynioB mo kedicam paszaena "IIporecchl OKYCKOBBIBaHUSI TBEPIOTO
TorInBa"

OO6cyxnenne MatepuanoB mo keiicam pasnmena "lIpoiiecchl momydeHUS MCKYCCTBEHHOTO
ra3oBoro ToIuBa'"

OO6cyxneHre maTepuanoB Mo keiicam pasaena "[Iponeccsl nepepaboTku HeGTH"
OO6cyxnenue MarepuayioB Mo keiicam pazaena "lIporecchl mepepabOTKU Ta30BOTO
ToTIMBa"

3.6 TemaTuka KypcoBBIX 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 COOTBETCTBHH C pa3aesioM 1) WH/INKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5]6
3HaTth:
- XapaKTEPUCTHKH MPUPOJHBIX NCKOTIAEMBIX, KonTtponsnas padora/l.KonTponsHas
UCIOJIb3YEMBIX B KaU€CTBE TOIIMBA HA DHEPI€TUYECKUX pabota Nel «IIpoueccel nepepaboTku
00BEKTaxX, U XapaKTEPUCTUKHU TOTYIaeMBIX U3 HUX U112 + |+ TBEPJOTO TOTUIMBAY.
MCKYCCTBEHHBIX SHEPTeTUYECKUX TOILIUB; KoHTponbHas pabota/2. KORTpombHas
pabota Ne2 «Ilonyuenne MKXKT».
- METOJIMKH pacuéra nepepadaThIBaIOIINX TOITUBHBIX KonTponbnas padora/3.KontponbHas
CUCTEM U CUCTEM DHEPrOTEXHOJIOTUYECKOIO UCIIOIb30BAHMS pabota Ne3 «OKyCKOBBIBAaHHEY.
PHEPIETHICCKUX TOILIMB (TBEPZIOTO, KHIKOTO, W-1nk-2 T KontponbHas padora/4.KonTposibHas
ra3000pa3Horo);
pabota Ne4 «DHEProTexXHOJOTUYECKOE
MCIOJIb30BaHUE TBEPIOTO TOITUIUBAY.
- 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.
- ONPENIETATH OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB Kontponbnas padota/l. KonTponasHas
nepepadOTKU U SHEPrOTEXHOJIOTHYECKOTO UCIIOIb30BaHUS pabota Nel «IIpomueccel nepepaboTku
SHEPTeTUYECKUX TOTLIHB,; UI-1rk2 + |+ TBEP/IOTO TOILIIMBAY.
KonTtponbHas padora/2.KonTposbHas
pabota No2 «ITomyuenne MKXKTy.
- IPOBOJIUTh TEXHOJIOTHYECKHE pacu€Thl 000pyI0BAHUS, NJT-1nk-2 + |+ KonrponsHas pabora/3. KoHrponbnas
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HCIIOJIB3YEMOI'O IJId p€ajin3allii ITPOLECCOB nepepa60TKI/I n
OHCPTOTCXHOJIOTHYCCKOI'O UCIIOJIb30BAHHUA SHCPTCTUUCCKUX
TOIIIINB.

pabota Ne3 «OKyCKOBBIBAaHUEY.

KonTtponsnas padora/4.KontpossHas
pabota Ne4 «DHEProTeXHOJOTHYECKOE
HCII0JIb30BaHUE TBEPIOTO TOIUIMBAY.
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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.KonTpoabsHas pabora Ne6 «IIporecchl nepepadboTku razoBoro tormsay. (KoHTpoapHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (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-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. benocensckuii, b. C. TexHonorus TOImMBa U SHEPreTUYECKUX Macel : y4eOHUK Ui By30B IO
cnenuanbHOCTH "TexXHOIOrus BO/ABI M TOIUIMBA HA TEIIOBBIX M aTOMHBIX 3JIEKTPUUECKUX
cranuusax" Hampasnenus "Temnosnepretuka" / b. C. benocensckuit . — 2-e u3f., ucnp. u gon . — M.
: Uzn-Bo MDU, 2005 . — 348 c. - ISBN 5-7046-1286-5 .;

2. ITomnos, C. K. Ilpoueccsl 1 ycTaHOBKH ra3u(ukauy TOIIMBa : yueOHOe mocodue 1o Kypcam
"BbicoKOoTeMIIEpaTypHbIE TETJIOTEXHOJOTHYECKHE MPOLIECChl U ycTaHOBKU", "OCHOBBI
TEIUIOTEXHOJIOT MU SHEPrOEMKHUX Mpon3BoAcTB", "TemnoTexHoaorus nepepadboTky TOIUIMBA" 10
HanpasneHuto "Termnosnepreruka u remorexuuka" / C. K. [Tonos, B. A. Unnonuros, Hau. uccnen.
yH-T "MOU" . — M. : U3n-B0 MOU, 2016 . — 48 c. - ISBN 978-5-7046-1746-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8643,;

3. Hazmees, 0. I'. Cucremsl TomnBonoauu u neuienpuroroienus TOC : cnpaBouHoe nocodue /
10.T'. Hasmees, I'. P. Munraneesa . — M. : U3a-so MOU, 2005 . — 480 c. - ISBN 5-903072-03-8 .;
4. B. M. ABnoxusn- "O6oramenue yraeit", M3natensctBo: "['opHas kuura", Mocksa, 2012 - (424 c.)
https://biblioclub.ru/index.php?page=book&id=229021;

5. bypakos, H. A. TexHOIOTHs UCTIOIb30BaHMs BOJOYTOJIbHBIX TOIUIUB B SHEPreTHKE : yueOHoe
nocoOue 1o Kypcy "DHeprorexHoJI0rn4eckoe UCIOIb30BaHe TOIUIMBA U SHEpreTuYeckre Maca'
JUIst O4HOTO oTaeneHus mo Hanpasienuto 13.04.01 "Termosnepreruka u Teruorexauka” / 1. A.
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bypakos, Han. uccnen. yu-t "MOU" (HUY"MOUN") . — Mocksa : U3n-80 MOU, 2020 . — 68 c. -
ISBN 978-5-7046-2238-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11260.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecredeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OnepanionHas cuctema cemeicTna Linux.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-
CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HayuHasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

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

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

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa 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 "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

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

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

13. ’Kypnaanl 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! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL uznareancra 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. Ba3a naunbix INSPEC Ha miatdopme kommannn EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl 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. Kypnaas m3nareascTBa 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 nznareancrBa 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. Koaexuust :;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
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31. Kypuans n3nareabcra Wiley - https://onlinelibrary.wiley.com/

32. DaexkTponnas oudanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX 1aHHBIX Poccuiickoii @enepauuu - https://data.gov.ru

34. ba3a oTKpBITBHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COUMATbHOM 3amIUTHI PO -
https://rosmintrud.ru/opendata

35. ba3a oTKpBITHIX JaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPY/AA H
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOro pa3sutus P® -
http://www.economy.gov.ru

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

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

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

40. HauuoHaJbHBII MOPTAJI OHJIAlH 00y4ueHuss «OTKpbITOE o0pa3oBanuey - https://openedu.ru
41. Opunmanbublii caiit @egepajbHOrO AreHTCTBA M0 TEXHUYECKOMY PeryJIUpPOBAHUIO U
MmetpoJioruu - http://protect.gost.ru/

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

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

44. Opunnanbublii caiit @egepabHOil CayKk0bI 10 HAA30PY B cepe 00pa30BaHUA U HAYKH -
https://obrnadzor

45. denepanbublii mopraa "Poccuiickoe odpazoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAaMMCHOBaHUE
Y4eOHble ayauTopun B-411, YyeOnas CTOJI MPENOAABATENS], CTOJ KOMIBIOTEPHBIH,
JUISI IPOBENIEHUS naboparopus CTYJ, WKad U1t 0AEKbl, KOMIIBIOTEPHAS CETh
JIEKUMOHHBIX 3aHATUN U «BpruncaurenbHbIN ¢ BBIX0ZI0OM B IHTEpHET, MyJIbTUMEIUHBII
TEKYILIETO KOHTPOJIA uentp TBT» MPOEKTOP, IKPaH, JOCKa MapKEpPHas, JOCKa
MapKepHasi epeiBUKHas1, KOMIIBIOTEP
MIePCOHAJIbHBIN, KOHIUITHOHED
VYuebHbIe ayAUTOpUU A-406, YueOHas rapTa, CTOJI MpernoaBaTes, CTyl, T0CKa
JUISl TIPOBEJICHUS aynutopus "A" MEJIOBasi, MyJbTUMEIUWHBIN IPOEKTOP, IKpaH
MPaKTUYECKHUX 3aHATHH,
KP u KII
VyeOnbie ayautopun | JK-120, MammaHbIN 3251 cepBep, KOHIUIMOHED
JUJI IPOBEIECHUS MBI
IIPOMEKYTOUHON
aTTecTaluu
ITomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOATENbHON KomnbrorepHsiii MMCbMEHHBIN, BEIIANKa JJI OJEXKIbI,
paboTHI YUTATHHBIA 3aJT KOMITBIOTEpHAs CETh C BBIXOJI0M B HTEpHET,
KOMITbIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJTUITHOHED
ITomemenus s B-413/1, KaGuner CTYI, Kad /Ui XpaHEHUsI HHBEHTapsI, CTOJ
KOHCYJIbTUPOBaHUS COTPYIHHUKOB Kad. MMUCHbMEHHBINA, XOJIOAMIBHUK
"TOT"
[Tomemmenus st B-417, I[lomenienne Kpecyo pabouee, pabodyee MECTO COTPYIHHUKA,
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XpaHEHHsI
o0opynoBaHus U
y4e0HOrO MHBEHTAPS

y4eOHO-
BCIIOMOTaTEIILHOTO
nepconaia kag. "TOT"

CTOJI, CTYJI, IKad SISl JOKYMEHTOB, IIKad st
XpaHeHUs] THBEHTAPs, KOMITbIOTEPHAS CETh C
BBIX0JI0OM B IHTEpHET, T0cKa MapKepHas,
MHOTO()YHKITUOHATILHBIN IIEHTP, KOMIIBIOTEP
NIEPCOHABHBIN, TPUHTEP, KOHAUIIMOHEP
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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 « OHEpProTeXHOJOTUUECKOE UCITOIH30BaHUE TBEPIOTO TOILIIUBAY.

(KontponpHnas pabota)

KM-5 5.Koutponbnas pabota Ne5 «Hedrenepepabotkay. (Kontponbnas pabota)
KM-6 6.KonTtponbnas padota Ne6 «IIporecce nmepepadoTku razoBoro TormBay. (KonTponbHas

pabora)

Bujx npome:xyTo4HOI aTTecTanuu — 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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