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

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3oBaTe/ibHON NMPOrPaMMbl . JHEPreTUKA TENJI0TEXHOJI0T MU
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NUCTOYHUKU DHEPI'MA TEIIJIOTEXHOJIOI'MN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

5 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

5 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

5 cemecTp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K
Bnageney, BannHeeBa A.A.
IIpenonaBarenb [T — R450a3970-ValineevaAA-ed /868" A.A. BanubeeBa

(LOIKHOCTB) (mozmucs) (pacupoBKa IOIIUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoguTens

o Bnageneyu KnHapa B.O.
00pa3oBaTeILHOM MPOrpaMMbI E P — RA2977b35-Kindravo-2c942217 B.O. Kungpa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K
3aBe/yIoLHil BBITyCKaloLeil T Poranes AH.
Kadeapsl E P — Rb956badd-RogalevAN-6233a280 A.H. Poranes
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

IMear  ocBoeHusn

JUCHUIIJIUHBI.

U3y4eHue

XapaKTePUCTHUK

HUCTOYHHKOB OHCPIrun

BBICOKOTCMIICPATYPHBIX TCIINIOTCXHOJOTMYCCKHUX ITPOLUECCOB W YCTAHOBOK, OCHOB pacucTa M aHalIMu3a
XapaKTEPHUCTHUK NCTOYHUKOB SHCPIruu

33[[3‘11/1 AUCHHUIIIMHBI

- (hopmupoBaHue 3HaHHI 00 HCTOUHUKAX SHEPTUU BHICOKOTEMIIEPATYPHBIX TEXHOIOTHYECKUX
MPOLIECCOB U YCTAHOBKAX YHEPrOEMKHUX OTpaciiei MPOMBIIUICHHOCTH;

- OBJIaJICHUE OCHOBAaMH PACUYETHOTO aHANIN3a XapaKTEPUCTHK NUCTOYHUKOB TEIJIOTEXHOIOTHH;

- I3YYCHHE TEXHUYECKHUX PEIICHHI 110 SHEPTOCOESPEIKEHUIO U IKOJIOTHUECKOM 0€30MacHOCTH B
00BEKTaX BBICOKOTEMIIEPATYPHON TEIIOTEXHOJIOTHH.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-2 cniocobGen
y4acTBOBaTh B pa3paboTKe
MEPOTPUATHIA TIO0 SHEPTO- U
pecypcocOepeKeHUI0
TOILJTMBOMOTPEOIISTFOIIINX
YCTaHOBOK MPOMBIIIJICHHBIX
Y KOMMYHaJIbHBIX
HIPEANPUITUI

UI-2nk-2 [IpuauMaet yuactue
B pa3pabOTKe MEPONPUATUH 11O
3HEPro- u
pecypcocOepeKeHII0
TOIJIMBONIOTPEOISFOIMX
YCTaHOBOK IIPOMBIIIJICHHBIX U
KOMMYHAaJIbHBIX NPEANPUATUI

3HaThb.
- MCTOJbI MOJYUCHUA U XapAKTCPUCTHUKU
BO300HOBJISIEMBIX HCTOYHHKOB OHCPIHH.

YMETh:

- onpeAenAaTh 3PPHEeKTHBHOCTh
MPUMEHCHHUS JAHHOTO UCTOYHUKA YHEPTHH
JUISL peaTH3aliy TeIJIOTEXHOJIOTHIECKOTO
nporecca;

- aHAJIM3UPOBATh HH()OPMAIIMIO O HOBBIX
HUCTOYHUKAX SHEPTUU;

- chopmynHrpoBaTh 3aAa9y
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

3¢ (HEeKTUBHOCTH MCTIOIH30BaHUS
OpPTaHWYECKOTO TOIJINBA B
BBICOKOTEMIIEPATYPHOM
TETUIOTEXHOJIOTMYECKOM TPOIIEeCcCe.

IIK-4 cnocob6en
y4acTBOBaTh B
SKCIUTyaTalluu
TOTIMBONOTPEOISIOLTNX
YCTaHOBOK TTPOMBITIUICHHBIX
1 KOMMYHaJIbHBIX
MPEANTPUATHIA

N-1nk-4 ColGirotaet npaBuia
TEXHOJIOTHYECKOM,
MPOU3BOACTBEHHOUN 1
TPYIOBOM AUCIUIUIMHBI TPU
IKCIUTyaTaIluu
TOTIMBONOTPEOISIOLITUX
YCTaHOBOK ITPOMBITIUICHHBIX U
KOMMYHaJIbHBIX MPEAIPUITHI

3HATh!
- ICTOYHHUKH HAYYHO-TEXHHYECKON
uHpopManuu (KypHajbl, CAUThI
HuTepHeTa ) M0 OCHOBHBIM BHIaM
MCTOYHUKOB 3HEPTUM JUIs
BBICOKOTEMIIEPATYPHBIX
TEIUIOTEXHOJIOTMYECKHX MPOLIECCOB.

YMETB:

- pacCUMTHIBaTh U aHAIM3UPOBATh
XapaKTEPUCTUKUA UCTOYHUKOB YHEPTUU VIS
BBICOKOTEMIIEPATYPHOU TETUIOTEXHOJIOTHH;
- OCYILIECTBJIATH IIOUCK U AaHAJIU3UPOBATH
HayYHO-TEXHUUYECKYI0 HH(POPMAIUIO TPU
BbIOOpE HEOOXOJUMBIX UCTOUHUKOB
SHEPIHH.

[1K-4 crtocoben
y4acTBOBATh B

N-2nk-4 [IpuarMaeT yuactue
B 00€CIIEYeHNH IKOJIOTHYECKON

3HAaThb.
- CBOIMCTBA OCHOBHBIX HCTOUYHHKOB




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
OKCILTyaTaluu 0e30macHOCTH OHEpIuu, 001acTh IMPUMCHCHHA B

TOIIMBONIOTPEOIIAIOLINX
YCTaHOBOK IPOMBIIIIJIEHHBIX
Y KOMMYHaJIbHBIX
MPEaNPUATHIA

TOILIMBONOTPEOIIAIOLINX
YCTAHOBOK IIPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX IPEIIPUATUN

BBICOKOTEMIIEPATYPHBIX
TEIUIOTEXHOJIOTMYECKUX POLECCaX U
YCTaHOBKAX.

YMETh:

- IPUMEHSTH MOITYYSHHYIO HH(OPMALIUIO
IpU BEIOOpPE UCTOYHHKA SHEPTHH IS
HOBBIX dHEprocoeperarmux 1
9KOJIOTMUECKH COBEPLICHHBIX
TEIJIOTEXHOJIOTUYECKUX YCTAHOBOK U
CUCTEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
Ouepreruka ternotexnonoruu (aanee — OIIOII), nanpasnenus moaroroku 13.03.01 TermnosnepreTuka
U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHuE - OaKalaBpuar.

TpeGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh JuciuiuinHa 6a3upyeTcs Ha CIeAYIOMUX AUCIUIUTHHAX: «Du3nukay, « XuMus»

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBATH(PUKAMOHHON 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

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TIOHSTHSI O 32 5 4 - 8 - - - - - 20 - ITodzomogKa K mexkyuiemy KOHmponio:
TETUIOTEXHOJIOTHYECKUX IToBTOpeHne MaTepuaa 1o pasaeiny
npoiieccax u "OCHOBHBIE MOHITHSI O TETIOTEXHOJIOTUIECKUX
HUCTOYHUKAX SHEPTUU Iporieccax ¥ UICTOYHHUKAxX dHepruu”
11 Pa3Butre MupoBoro 16 2 - 4 - - - - - 10 - Ilodz0moeKa K ayOunopHovim 3aHAMUAM:
MPOU3BOJICTBA [TpopaboTka nekuuu
noTpedieHune Il0020mo6Ka K npaKmu4eckum 3auAmuam:
SHEPreTUYECKUX W3zyuenne matepuana mno pasaeny "OCHOBHbIE
pecypcoB MOHSATHS O TEINIOTEXHOJIOTHYECKUX MpoLeccax
1.2 Knaccudukarus 16 2 - 4 - - - - - 10 - 1 UCTOYHHMKAX SHEPruu" MOATrOTOBKA K
MCTOYHHMKOB YHEPTUH BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHIECKUX
TETIOTEXHOJIOTHH 3aHATHAX

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBHBIE TIOHATHS O TETUIOTEXHOJIOTHYECKUX
Iporieccax ¥ UICTOYHHUKAxX dHeprun”
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazzeny "OCHOBHBIE TOHSTHS O
TEIUIOTEXHOJIOTHYECKHX ITPoLeccax U
ncroyHukax sHeprun’”. CTyAeHTEl HE0OX0ANMO
HMOBTOPUTH TEOPETUUECKUI MaTepHal,
pa3o0paTe MpUMEpPHI PEIICHUS AaHATOTHIHBIX
3a7a4. MPOBECTH PACUYETHI I10 BAPHAHTY 3aJaHHS
U CJIIeNIaTh BBHIBOJBI.

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[5], 1-66

[7], 1-97
[8], 1-97
2 OCHOBHEIE 78 10 20 48 IToozomoeka Kk mekywemy KOHmMpoJiio:
0COOEHHOCTH [ToBTOpeHNe MaTepHaa 1mo pasaey
Pa3IHIHBIX BUIOB "OcHOBHBIE 0COOCHHOCTH Pa3IMYHBIX BHIOB
TOIUIMB KaK HCTOYHHKA TOIUIMB KaK HCTOYHHKA YHEPTHH
SHEPTUU TEIUIOTEXHOJIOTUIECKHUX TIPOIECCOB"
TEMIOTEXHOIOTMYECKUX IloozomoeKa K ayoumopHvim 3anamusam:
MIPOIIECCOB [IpopaboTka IeKIH
2.1 OCHOBHEBIE 16 2 4 10 IIoozomoska K npaKkmuueckum 3auamusim:
0COOEHHOCTH Ta30BOTO Wzyuenne matepuana mno pasaeny "OCHOBHBIE
TOIINIMBA KaK OCO6eHHOCTI/I pa3J'H/I‘~IHI)IX BUIOB TOIIJINB KaK
HNCTOYHHKA 3Hepr1/11/1 HNCTOYHHUKA 3Hepr1/11/1 TCINNIOTCXHOJIOTHYCCKUX
TEMJIOTEXHOJIOTHYECKUX MPOILIECCOB" MOATOTOBKA K BHITIOTHEHHIO
MIPOIIECCOB 3aaHUi Ha MIPAKTUYECKUX 3aHATHUIX
2.2 Hcnonp3oBanue 16 2 4 10 CamocmoamenvHnoe uzyuenue
’KHJIKOI'0 TOILIMBA KaK meopemuyeckozo mamepuana: VI3yienue
WCTOYHHKA YHEPTUU JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
2.3 OcoGeHHocTH 16 2 4 10 "OcHOBHBIE 0COOCHHOCTH Pa3INIHBIX BUIOB
HCIIOJIB30BAHUS TOILUTHB KaK HCTOYHHKA YHEPTHU
TBEPIOTO TOIDIMBA KaK TEIUIOTEXHOJIOTUYECKHUX MPOIECCOB"
HCTOYHHKA YHEPTUU Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
2.4 Oco0eHHoCTH 16 2 4 10 OPHUEHTUPOBAHBI HA PEUICHUSI MUHHU3aJa4d 110
HUCIIONb30BAHUS pazneny "OcHOBHBIE 0COOEHHOCTH Pa3TUIHbBIX
TOIIJIUBHO- BHUOB TOIUINB KaK HICTOYHHKA 3Hepr1/11/1
KHUCJIOPOJHOTO TEIMJIOTEXHOJIOTHUECKHX TporieccoB”. CTyaeHTHI
HCTOYHHUKA YHEPIUH HE00XO0IUMO TTOBTOPUTH TEOPETUICCKHUI
2.5 Hcnonan3oBanue 14 2 4 8 Marepua, pasobparh NPUMEPhI PELIEHHS
3MEKTPHUECKOTO aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI T10
VICTOUHMKA SHEPTHH B BapHaHTY 3aaHUS U CIACTATH BEIBOBI.
TEMJIOTEXHOJIOTUYECKUX H3yuenue mamepuanoe n1umepamypHoix
rnporeccax UCMOUYHUKO06.
[2], 299-307
[3], 20-37,37-54,54-71
[4], 1-96
3 OCHOBHBIE KPUTEPUHU 16 2 4 10 Iloozomoexa Kk mexyuwiemy KOHmpoaio:

CpPaBHUTEILHOMN OIICHKU
HWCTOYHUKOB SHEPTUU

IToBTOpEeHue MaTepuana no pasaeny
"OCHOBHBIEC KPUTEPHUH CPABHUTEIHHOHN OIIEHKH

6




TCIIJIOTCXHOJIOT N

3.1

OCHOBHBIE KpUTEpHUU
CPaBHUTEILHON OLICHKU
HCTOYHUKOB SHEPTHU
TETUIOTEXHOJIOTHH

16

10

HCTOYHUKOB SHEPTHH TCILIOTEXHOJIOTHH"
IIo0zomoeKa K ayoumopHsim 3aHAmMUAM:
[IpopaboTka JIeKIuu

IloozomoeKka K npakmuueckum 3anamusam:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
KPUTEPHH CPaBHUTEIHHON OIEHKH HCTOYHHKOB
SHEPTUH TEIUIOTEXHOIOTHH" TTOITOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
"OCHOBHBIE KPUTEPUHU CPAaBHUTENBHOM OLIEHKU
HMCTOYHUKOB YHEPTHH TEIUIOTEXHOJIOTHH"
Iloozomoska pacuemmnbvix 3adanuii: 3ananus
OpHEHTHUPOBAHBI Ha PEIICHNS MUHU3a1a4 110
pazzeny "OCHOBHBIE KDUTEPUH CPABHUTEIBHOM
OIICHKH MICTOYHUKOB YHEPTHUH
TerroTeXHomoruu'". CTyICHTH HEOOXOTUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0paTe MpUMEpHI PEIICHUS aHATOTUIHBIX
3a/1a4. MPOBECTH PACUYETHI IO BApUAHTY 3aJaHUs
M CJIeJIaTh BBIBO/IBI.

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 1-136
[6], 11-49

3ayeT ¢ OLEHKOH

18.0

0.3

17.7

Bcero 3a cemecTp

144.0

16

32

0.3

78

17.7

Hroro 3a cemecTp

144.0

16

32

0.3

95.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble nOHAMUA 0 MENIOMEexXHOI02UYECKUX NPOUEeCcax U UCIOYHUKAX DHepIUull

1.1. Pa3zBuTHEe MUPOBOTO MPOU3BOJICTBA U MOTPEOICHUE SHEPTETHUECKUX PECYPCOB

BBenenue B BBICOKOTEMIEPATYPHYIO TEIUIOTEXHOJIOTHIO. BBOAHBIE MOHATUS U ONPEACIICHUS.
[ToHsiTHE TEMIOTEXHOJIOTUYECKOTO Mpoliecca. Pa3BuTre MUPOBOrO MPOU3BOJACTBA M MOTpebiieHne
SHEPreTUYECKUX PECYpPCOB. TOIIIMBHO-3HEPreTHUeCKnii komiieke Poccuu. [IpenMer 1uCUUILIAHBL.

1.2. Knaccudukanusi iICTOUHUKOB SHEPTHH TEIIIOTEXHOJIOTHH

Knaccudukanus HCTOYHUKOB YHEPTHH TEIUIOTEXHOJOTHU. [IepBUYHOE U BTOPHYHOE TOILIHBO.
buomacca, TBepabie ObiToBble O0TX0Abl (THO), simepHOE TOMIUBO, Jy4UCTas SHEPTUs COJIHIA
Oprannueckoe TOIJIMBO - OCHOBHOM UCTOYHUK SHEPTUH B TEIUIOTEXHOJIOTHH.

2. Ocrosnvle ocobennocmu pPA3TUYHbLX 6U008 MONAUE KAK UCTNOYHUKA IHepzuu
menjiomexHoiocu4ecKux npoyeccos

2.1. OcHOBHBIE OCOOEHHOCTH T'a30BOT'0 TOILTMBA KaK HCTOUYHUKA SHEPTUU
TEIJIOTEXHOJIOTMYECKHX MPOLIECCOB

OcHOBHBIE XapaKTEPUCTUKH Ipollecca TEeHepalMH TEeIUIOThl MPHU HCIOJIb30BAHUU Ta30BOTO
torumBa. Pacuér mporiecca HEMONMHOTO TOPEHUs TOIIMBA. 3alIUTHBIE M BOCCTAHOBUTEIHHBIC
atmocepsl. [TokazaTenu nHTeHCHUbUKAIUK COKUTAaHUS ra3000pa3HOro ToriuBa. MHTeHCHpUKaus
MPOIIECCOB CXKHUTaHHUS Ta30Boro TtorumBa. Kiaccudukamuss TPUHIWIIOB CXKUTAHUS —rasa.
OcoOeHHOCTH TOpPEeHHs MPU OECIIIaMEHHOM C)KMTaHUH raza.

2.2. Ucnons3oBanue JKHUJKOI'O TOIINIMBA KaK UCTOYHUKA SHCPIUn

TexXHONOTHYECKUEe XapaKTePUCTUKU IKHJIKOTO TOIUIMBA W METOAbl HX  OIpPEICIICHUs.
Ocobennoctu ropeHusi Ma3yToB. OCOOEHHOCTH HCIIOIB30BAHUS Ma3yTa B TEIUIOTEXHOJOTMUECKHUX
mpoleccax u ycraHoBkax. IHTeHCHUKaIMs COKUTaHUS SKUIKOTO TOTLIIMBA.

2.3. OcoOGEHHOCTH UCTIONb30BaHMsI TBEPAOIO TOIIIMBA KaK HCTOUHUKA SHEPTUU
TexHOIOrMYECKNEe XapaKTepPUCTHKH TBEPAOTrO TOIUIMBA M METOJAbl UX OIpe/eeHusl.
["asudukanus TBEproro Torirba. OcoOEHHOCTH Ipoliecca ra3uuKanuy OnomMacchl.

2.4. OcOOEHHOCTH UCITOIb30BaHUS TOIINIMBHO-KUCJIOPOAHOT'O UCTOYHUKA DOHECPTHUU

COBpeMeHHHe TCXHOJIOTUM W TEXHHUKA IMOJIYYCHHA KHCIIOpOJa W BO3JyXa, O60FaHl€HHOFO
KHCJIIOPpOAOM. Tenmorexuuueckue MPEAIIOCBUIKA  UCHOJIb30BAHUA  TOINIMBHO-KUCIIOPOJAHOTO
HNCTOYHHKA SHCPTHH. OKOHOMUS BHUIUMOI'0 pacxoZa TOIlJIMBaA. OKOHOMUYECKHE M DKOJOTHYECKHUE
MMPEAIIOCBUIKH UCIIOJIB30BAHU TOINIMBHO-KHUCIOPOAHOI'O UCTOYHUKA SHECPTHUHU.

2.5. Ucnonb30BaHMUE ANEKTPUUECKOTO UCTOYHUKA SHEPTHH B TEILUIOTEXHOJIOTHYECKUX
npoiieccax

O6J'IaCTB HpI/IMeHeHI/Ifl BJ'IGKTpI/I'-IeCKOFO NCTOYHHUKA BHepI‘I/II/I B TCINIOTCXHOJOTHYCCKHUX
nporeccax. OCHOBHBIE CHOCOOBI TPeoOpa3oBaHUS DIEKTPUUYECKOW DHEPTUH B  TEIUIOTY.
Ornpezenienre MPUBEIEHHOTO pacxoja TOIUIMBA TMPHU WCIIONIB30BAHUU AJIEKTPHYECKOTO MCTOYHUKA
SHEPTUH.

3. OcHosHble Kpumepuu CPABHUMENIbHOU OYECHKU UCTNOYHUKOB SHEP2UU MENI0OMEXHOI02UU

3.1. OcHOBHEIE KpUTCpUH CpaBHHTeHLHOﬁ OICHKN UCTOYHUKOB SHCPTHUU TCINIOTCXHOJIOTHHN



Bnusnane HUCTOYHHUKOB SHCPTUn Ha TEXHUKO-D3KOHOMHUYCCKHUEC IIO0Ka3aTciu pa6OTLI
TEIUIOTEXHOJOTHYECKUX CHCTEM M YCTAaHOBOK. TemIiepaTypHbI ypOBEHb Iporecca. Y IeTbHbIN
BBIXO/1 3arpSI3HAIOIIMX BEIECTB B OKPY)KAIOIIEIO CPENY..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer sHepronoTpelieHus TEMI0TEXHOIOTHUECKOTO MPOoIiecca MPH MCIIOIb30BAHHS
Pa3INYHBIX UCTOYHUKOB SHEPTHUH;
2. Pacder TemIOTEXHUUYECKUX XapPAKTEPUCTUK OPTaHHYECKOTO TOIIMBA M OMOMACCHI,
3. PacueTHas mpoBepKa NpaBUIBHOCTH BBIIMOJIHEHHSI aHAJIN3a IPOJAYKTOB CrOpaHUs
OpPTaHUYECKOTO TOIUINBA;
4. PacdeT XapaKTepHCTHUK TpoIlecca TOPEHHS CMECH T'a3000pa3HbIX TOILIMB ITPH U3BECTHOM
COCTaBe CyXHUX MPOJYKTOB FTOPEHUS;
5. Pacuer mporiecca HEMmoJIHOTO TOPSHUS TOTUTHBA ISl TIOATOTOBKH 3aIUTHON aTMOC(epsl;
6. Pacuer naeanpHOro npouecca ra3upuKaiuy TBEpIOTo;
7. Pa3zpaboTka aroputMa onpeaeiIeHus KaIOPUMETPUYECKON TEMITEpaTyphl TOPEHUS
TOTUIMBA, PACYET KAPOIPOU3BOIUTESIIEHOCTH U TEOPETHICCKON TeMIIepaTypPhl TOPCHIS
TOILJIMBA.;
8. Pacuer MaTepuanbHBIX 0ATaHCOB IIPOIECCa TOPEHUS TOILIMBA Pa3HBIX (PA30BBIX COCTOSHUM.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIWBUIYAIHHOTO 3aJaHUS VISl BBHITTOJIHCHUS
KOHTPOJIBHBIX MEpONnpusTHil 0 pazaeny "OCHOBHbBIE MOHATHS O TEIJIOTEXHOJIOTMYECKUX
rporeccax U UCTOYHUKaX sHeprun"

2. KoHcynbranuu HampaBleHbl HA MOJyY€HHUE WHIAWNBUAYAIBHOTO 3aJlaHUS AJIsS BBHIOJHEHUS
KOHTPOJIBHBIX MeponpuaTuii mo pazzaeny "OCHOBHbIE OCOOCHHOCTH PAa3IUYHBIX BHJIOB
TOIUIMB KaK UCTOYHHKA SHEPTUU TEIIOTEXHOJIOTMYECKUX MPOIECcCOB"

3. KoHcynbranuu HalpaBJICHbl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3a/IaHUS ISl BBITOJTHEHUS
KOHTPOJIBHBIX MEPONpPHUATUN 1O pazneny "OCHOBHbIE KPUTEPHUHM CPABHHUTEIBLHON OLICHKU
HMCTOYHUKOB YHEPTUU TEIJIOTEXHOJIOTHH"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JUCIUILINHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt COOTBETCTBI ¢
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1] 2] 3

3HaTh:
METO/IbI MOIYYEHUS U XapaKTEPUCTUKH BO30OHOBIIIEMBIX VJT-2m1c2 + TectupoBanue/TepMUHBI U ONIpeIeTICHUS
HMCTOYHHKOB PHEPTUU
MCTOYHUKU HAYYHO-TEXHUUECKON HHpOpMAIK (KypHAIIbI, TectupoBanre/OCHOBHBIE TEIJIOTEXHHUUECKHE
caiTel IHTEpHETa ) O OCHOBHBIM BHaM UCTOYHUKOB V-1 + XapaKTepUCTUKU OPTraHUYECKOr0 TOILUIMBA
SHEPTHUU JIJIS1 BBICOKOTEMITEPaTyPHBIX
TEIJIOTEXHOJIOTMYECKUX MPOIIECCOB
CBOMCTBAa OCHOBHBIX HCTOYHUKOB YHEPTHH, 00TIaCTh TectupoBanre/OcoOOEHHOCTH CKUTAHUS OCHOBHBIX
MIPUMEHEHHUS B BBICOKOTEMITEPATyPHBIX N-2mik-4 + BUJIOB TOTUIMB, UJI€ATILHBIN MpoIecc ra3udukanuu,
TEIUIOTEXHOJIOTHYECKHUX MPOIeccax M YCTAaHOBKaX MOJIFOTOBKA 3alTUTHBINA aTMOCchepbl
YMmerh:
onpeaensaTs 3PPEeKTUBHOCTh IPUMEHEHHSI TAHHOTO KonTponbnas padorta/TemnepaTypHbie
MCTOYHUKA SHEPTHH JUJIS pean3aiiu W -2nk-2 + + | XapaKTepUCTHKH MpoIlecca TOPEHHS
TEIJIOTEXHOJIOTMYECKOro mpolnecca
aHAIIM3UPOBATh MHPOPMAIIHIO O HOBBIX HCTOYHHUKAX TectupoBanne/OcoOEHHOCTH CKUTAHUS OCHOBHBIX
SHEPTUUN N-2mx-2 + BHJIOB TOIUIMB, HICAJIbHBIN TIPOlIecC ra3uuKaInm,

MOJITOTOBKA 3alTUTHBINA aTMOChephl
chopMyIHUpOBATh 3a/1a4y HKCIIEPUMEHTAIBLHOTO KonTponbnas padorta/TemnepaTypHbie
uccienoBanus 3pPEeKTUBHOCTU UCTIOTB30BAHUS VT-2mc2 + + | XapaKTepHCTHKM TPOLEcca TOPEHUs
OpPraHUYECKOT0 TOIUIMBA B BHICOKOTEMIIEPATYPHOM
TEIJIOTEXHOJIOTMYECKOM IIPOLIECCE
OCYILIECTBIISATH MOUCK U aHAIM3UPOBATh HAYYHO- KonTponbnas pabora/Pacyer MaTepranbHbIX
TEXHUYECKYIO0 HH(POPMAIIUIO MTPH BHIOOPE HEOOXOUMBIX N-1nk-4 + 0aslaHCOB MpolIecca TOPEHHUS
HMCTOYHUKOB DHEPTUU
PacCUUTBIBATS U AHATU3HPOBATE XAPAKTEPUCTHKI V-1 + KonTponpHas pabota/AHanu3 mpoayKTOB CTOPaHUs
HMCTOYHHKOB YHEPTUHU JUISI BBICOKOTEMITEpaTypHOH OpPraHMYECKOT0 TOIUIMBA
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TCIIIIOTCXHOJIOTHH

MPUMEHSATH MOJYYCHHYIO HH(POPMAIIUIO TIPH BEIOOPE
MCTOYHHKA YHEPTUH ISl HOBBIX DHEProcOeperaonmx u
HKOJIOTUYECKU COBEPIICHHBIX TETJIOTEXHOJIOTHIECKUX
YCTaHOBOK U CHCTEM

NJI-2rix-4

KonTponbHas paborta/TemmnepaTypHbie
XapaKTePUCTHKU MPOoIecca TOPEHUs
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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
S cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. AHanu3 npoyKTOB cropaHus opranndeckoro tormsa (KontponsHas padora)
2. OCHOBHBIE TEMJIOTEXHUYECKHUE XapaKTEPUCTUKN OpraHudeckoro romiusa (TectupoBanue)
3. OcobeHHOCTH CKUTAaHUSI OCHOBHBIX BHJIOB TOILIMB, UCATIBHBIHN MPOIecC Tra3u(pHuKaIny,
MOATOTOBKA 3aIUTHBIN aTMocdepsl (TectupoBanue)
4. Pacuet marepualibHbIX OaniaHcoB mporiecca roperus (KonrponsHas pabora)
5. TemnepaTypHble XapakTepUCTHKU npolecca ropenus (Kontposbnas padota)
6. Tepmunsl u onpenenenus (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nes)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTD.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ITamkos, JI. T. OcHOBBI Teopuu ropeHus : yaeOHoe nocodue 1no kypcy "OCHOBBI TEOPHH
ropenus" no HampasieHuto "Temnosnepreruka" / JI. T. [Tamkos, Mock. suepr. un-t (MOU TV) . —
M. : U3g-Bo MDMU, 2002 . — 136 c. - ISBN 5-7046-0601-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=823;

2. BoicokoTeMmeparypHble TETJIOTEXHOJOTHYECKHE MPOLIECCHl U YCTAHOBKH | Y YEOHUK ISl By30B
no cnenuanbHocTy "[IpomeinuienHas terosnepretuka” / Pen. A. JI. Kimtounukos . — M. :
Dueproaromuszaat, 1989 . — 336 c.;

3. benocensckuii, b. C. TexHonorus Tomimea U 3JHEpreTUYecKux Macen [k 75-netuto MAU] :
y4eOHUK I BY30B 10 CHIEUAIBHOCTH "TeXHOIOrus BOJbI U TOIUIMBA HA TEIUIOBBIX U aTOMHBIX
aNeKTpUUYecKuX craniusax" Hanpasienus "Temnosnepreruka” / b. C. benocensckuii . — M. : U3n-Bo
MDBMH, 2003 . — 340 c. - ISBN 5-7046-0775-6 .;

4. ITonos, C. K. Pemenne 3agau BeIcOKOTEMIepaTypHOil TeruoTexHoioruu B cpeae MathCAD :
yuebHoe nmocobue 1o Kkypcam "BricokoTeMiiepaTypHble TEIIOTEXHOJIOTHYECKUE MPOLIECCH U
ycraHoBkH", "MICTOUHHKM SHEPTUU TerIoTeXHoJIoruu" 1o HampasiaeHuto "Temnosnepreruka” / C.
K. ITomos, B. A. UnmonmtoB, Mock. sHepr. ua-T (MOU TVY) . — M. : U3gatenbckuii tom MOU,
2009 . - 96 c. - ISBN 978-5-383-00411-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=778;
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5. Nnnonutos, B. A. VICTOYHHMKH 3HEPTUN TEIUIOTEXHOJIOIMH U TEXHOJIOTHYECKUE XapaKTEPUCTUKH
OpPraHWYECKOT0 TOIUIMBA : yueOHOe mocobue 1o Kypcy "MCTOUHUKH SHEPTUN TEMIOTEXHOJIOTHH" 110

HanpasieHuto "TemnosnepreTuka u rerwiotexuuka' / B. A. UnmonuTos, A. A. Banuneesa, /Jl. A.

Hukonaes, Ham. uccnen. ya-t "MOU" (HUY"MDUN") . — M. : U3n-Bo MOMU, 2019 . — 68 c. - ISBN

978-5-7046-2101-0 .

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=10705;

6. TerosHepreTrka U TEIIOTEXHUKA: TeopeTHUYeCKre OCHOBHI TEIJIOTEXHUKU. TernaoTeXHuuecKui
OKCIIEPUMEHT : CipaBOYHHK / A. A. Anekcanapos, u np. ; Pen. A. B. Knumenko, B. M. 3opun . — 3-
e u3 ., mepepad. u non . — M. : U3zn-Bo MOU, 2001 . — 564 c. — (TermosHepreTuka U TEIJIOTEXHUKA

; Ku.2) . - ISBN 5-7046-0512-5 .;

7. TenaosHepreTHKa U TEIUIOTEXHUKA : CIIPAaBOYHUK : B 4 kH. / O6m1. pea. A. B. Kimmenko, B. M.

3opuH . — 4-e u3n., crep . — M. : U3narensckmii nom MOU, 2007 . - ISBN 978-5-383-00015-1 .
K#n.2 : Teopernueckre OCHOBBI TETUIOTEXHUKU. TEIIOTEXHUYSCKUM IKCTIEPUMEHT / A. A.

Anekcanapos, u ap. ; O6mr. pen. A. B. Kinumenko, B. M. 3opun . — 2007 . — 564 c. - ISBN 978-5-

383-00017-5 .

http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl

d=4274;

8. Kinumenko A.B.- "Tennosnepreruka u terorexuuka Ku. 2. Teopetuueckue 0CHOBBI
TEIUIOTeXHUKU. TeroTexunueckuit skcnepument.”, M3narensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011690.html.

5.2 JInueH3noHHOE U CBOOOIHO PACIIPOCTPAHsieMOe MPOrPaMMHOE o0ecredeHne:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Horizon View;

5. Maiina Buneokondepenumu;

6. OpenVPN.

5.3 UaTepHeT-pecypcesl, BKJIIOYast NPodecCHOHAIbHBIE 0a3bl JaHHBIX H HH(POPMAILIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HaumonasibHasi 3JieKTpoHHasi 6ubanoreka - https://rusneb.ru/

7. Ba3za OTKPBITBHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. Unpopmanmonno-cnpaBounas cucrema «Koaexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HAHMEHOBAaHHE

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HMcrounuku OHCPIUHU TCINIOTCXHOJIOTNH

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6

Tepmuns! u onpeaenenus (Tectupopanue)

OcCHOBHBIE TEINIOTEXHUYECKHUE XapaKTEPUCTUKN OPraHUYECKOro TorumBa (TectupoBaHue)
PacueT MatepuanbHbIX O6anancoB npouecca ropenus (Kontponbsnas padota)

AHaim3 MpoAyKTOB Cropanusi opranunueckoro tommsa (KontponbHas pabota)
OCO0eHHOCTH CHKUT'AHUSI OCHOBHBIX BU/I0B TOIUIMB, MJI€AJIbHBIN Ipoliecc razudukanuy,
MOJrOTOBKA 3amuTHBINA atMocheps! (TectupoBanue)

TemmneparypHble XapakTepucTuku npouecca ropeaus (KonrponbHnas padora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4 > 6
pasjena Henens 3 5 8 10 13 15
KM:
1 OCHOBHBIE IOHATHS O TEIIOTEXHOJOTHUECKUX
npoueccax U HCTOYHUKAX SHEPTUu
11 Pa3Butue MUpOBOro MpOU3BOACTBA U +
' O0TpeOJIEHUE SHEPTETUYECKUX PECYPCOB
19 Knaccugukaius HCTOUHUKOB SHEPIUU +
TEMJIOTEXHOJIOTHH
OcHOBHBIE 0COOEHHOCTH pa3IMYHBIX BUJIOB
2 TOIUINB KaK UCTOYHHUKA SHEPTUn
TEIJIOTEXHOJIOTMYECKHX MPOLIECCOB
OcHOBHBIE 0COOEHHOCTH ra30BOT0 TOILUIMBA KaK
2.1 MCTOYHMKA S3HEPTUH TCIIOTECXHOJOTHYSCKUX + + + +
IIPOLIECCOB
29 Hcnonp30BaHue )KUJIKOTO TOIJIMBA KaK + + + +
VICTOYHUKA DHEPTUH
23 Oco0eHHOCTH UCIOJIb30BaHuUs TBEPIOTO + + + +
TOIIMBA KaK MCTOYHMKA JHEPTUU
24 Oco0eHHOCTH UCIOJIb30BaHUS TOIIIIUBHO- N +
KHCJIOPOJITHOTO UCTOYHHKA SHEPTUU
25 Hcnonb30BaHue 3JIEKTPUUIECKOTO HCTOYHUKA +
SHEPrUM B TEIJIOTEXHOJIOTMYECKUX IIpoLeccax
3 OCHOBHBIE KPUTEPUHU CPABHUTEIIBHON OLIEHKH
VICTOYHUKOB YHEPTMH TEIIOTEXHOJIOTHH
31 OCHOBHBIE KPUTEPUU CPABHUTEIBHON OLIEHKH +

HNCTOYHHKOB SHCPTIUH TCIIJIOTCXHOJOTMH

Bec KM, %: | 15 15 20 | 20 15 15
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