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;
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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:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K I/I M
00pa3oBaTCIbHOU Bnageney BepHaanHep .M. T
HpOFpaMMBI WaeHTudHKaTop Rb54bld8f-BernadineriM-8f49883 BepHaﬂI/IHep
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmpoBKa IOIIUCH)
3BaHUE)

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
Ceenennn o enagensue L3N M3K

3aBeyIOIIMI BBITYCKAIOIICH

Bnageney, Poranes A.H.
Ka(eaphl Vinermndnratop Rb956badd-RogalevAN-6233a280 A.H. Poranes
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacuupoBKa IOIIUCH)

3BaHUE)



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.

YMETB:

- aHAJIM3UPOBATh HH()OPMAIIMIO O HOBBIX
MCTOYHUKAX SHEPTHH;

- c(OopMYIIHPOBATH 331a4y
HKCIEPUMEHTAIBHOTO HCCIICIOBAHUS

3¢ (PEKTUBHOCTH HCIIONIH30BAHUS
OpPraHU4eCcKOTO TOTINBA B
BBICOKOTEMIIEPATYPHOM
TETUIOTEXHOJIOTMYECKOM TIPOIIECCE;

- onpenenaTh 3 HEeKTUBHOCTh
NPUMEHEHHS JAHHOTO UCTOYHHUKA SHEPTUN
JUIS pean3aliu TeMI0TEXHOIOTHYECKOro
nporiecca.

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:




[3], 1-66
[6], 1-97

2 OCHOBHEIE 78 10 20 48 IToozomoeka Kk mekywemy KOHmMpoJiio:
0COOEHHOCTH [ToBTOpEeHUe MaTepHuaa Mo pasaety
Pa3IHIHBIX BUIOB "OcHOBHBIE 0COOCHHOCTH Pa3INYHBIX BHIOB
TOIUIMB KaK HCTOYHHKA TOIUIMB KaK HCTOYHHKA YHEPTUH
SHEPTUU TEIUIOTEXHOJIOTUIECKHUX TIPOIECCOB"
TEMIOTEXHOJIOTMYECKUX IloozomoeKa K ayoumopHvim 3auAmuam:
TIPOIIECCOB [IpopaboTka JIeKIIH
2.1 OCHOBHEBIE 16 2 4 10 Iloozomoska Kk npakmuyuecKum 3aHAmuIm:
0COOEHHOCTH Ta30BOTO Nzyyenne marepuana no pazaeny "OCHOBHbIE
TOIUIMBA KaK 0COOCHHOCTH Pa3JInYHbBIX BUIOB TOILUTUB KaK
HCTOYHHKA SHEPTUU HCTOYHUKA YHEPTUU TEIUIOTEXHOJIOTUICCKUX
TEMJIOTEXHOIOTHYECKUX MPOLIECCOB" MOJATOTOBKA K BHITIOTHEHHUIO
TIPOLIECCOB 3aJaHUi Ha MPAKTUYCCKUX 3aHATHUIX
2.2 Hcnonb3oBanue 16 2 4 10 Camocmoamenbnoe usyuenue
’KHJIKOI'0 TOILIMBA KaK meopemuyueckozo mamepuana: VI3yaenue
HCTOYHHKA YHCPTUU JIOTIONTHUTEIHHOTO MaTepralia o pasaery
2.3 OcobGenHocT 16 2 4 10 "OCHOBHBIE 0COOCHHOCTHU Pa3JINYHBIX BU/IOB
HCIIOJI30BAHUS TOIUTHB KaK HCTOYHHKA YHEPTHH
TBEPMIOTO TOIDIMBA KaK TEIUIOTEXHOJIOTUIECKHUX TPOIECCOB"
HCTOYHHKA YHEPTUU Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
2.4 Oco0eHHoCcTH 16 2 4 10 OPHUEHTHUPOBAHBI HA PEUICHUSI MUHHU3aJa4 110
HUCIIONb30BAHUS pazneny "OcHOBHBIE 0COOEHHOCTH Pa3TUIHBIX
TOIIJIUBHO- BUJOB TOIUIMB KaK UCTOYHHKA SHECPTHUU
KHUCJIOPOJHOTO TEIMJIOTEXHOJIOTHUECKHX TporieccoB". CTyaeHTHI
HCTOYHHKA SHEPTUU HEO0XOIUMO MTOBTOPUTH TCOPCTUUCCKUI
2.5 Hcnonan3oBanue 14 2 4 8 Marepua, pasobparh NIPUMEPhI PELICHHUS
3NMEKTPHUECKOTO aHAJIOTUYHBIX 33/1a9. TIPOBECTH PACUETHI I10
VICTOUHMKA SHEPTHH B BapHaHTY 3aJaHUS U CHACTATH BEIBOBI.
TEMJIOTEXHOJIOTUYECKUX H3yuenue mamepuanoe 1umepamyproix
nporeccax UCMOUYHUKO06.
[2], 1-96
[5], 299-307
[7], 20-37,37-54,54-71
3 OCHOBHBIE KPUTEPHU 16 2 4 10 Iloozomoexa kK mexkyuiemy KOHmMPOJII0:

CpPaBHUTEILHOMN OIICHKU
HMCTOYHUKOB SHEPTUU
TEIIOTEXHOJIOTUU

IToBTOpEeHue MaTepuana no pasaeny
"OCHOBHBIE KPUTEPHUH CPABHUTEIHHON OIIEHKH
HMCTOYHUKOB YHEPTHH TEIUIOTEXHOJIOTHH"

6




3.1 OCHOBHBIE KpUTEPHUU
CPaBHHUTEIBHOM OLICHKH
HCTOYHHKOB YHEPTUH
TETUTOTEXHOJIOTHI

16

10

IIo0zomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTka JIeKIuu
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne matepuana mo paszaeny "OCHOBHBIC
KPUTEPHH CPaBHUTEIHHON OIEHKH HCTOYHHKOB
SHEPTUH TEIUIOTEXHOIOTHH" TTOITOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"OCHOBHBIE KPUTEPUHU CPAaBHUTENBHOM OLIEHKU
HMCTOYHUKOB YHEPTHH TEIUIOTEXHOIOTHH"
Iloozomoska pacuemmnbix 3adanuii: 3ananus
OpPUCHTHPOBAHBI HA PEIICHUS MUHU3aa4 110
pazzeny "OCHOBHBIE KpUTEPUH CPABHUTEIBHOM
OIIGHKH MICTOYHUKOB YHEPTHUH
TerroTeXHooruu". CTYICHTH HEOOXOTUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0paTe MpUMEPHI PEIICHUS aHATOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aIaHUs
M CJIeJIaTh BBIBOIBI.
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[1], 11-31, 31-49

[4], 1-136

3adeT ¢ OLEHKOI

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 — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




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

1.1. Pa3BuTHie MUPOBOI'O IPOU3BOJICTBA U MOTPEOIICHNE IHEPTETUUECKUX PECYPCOB

BBenenue B BBICOKOTEMIEPATYPHYIO TEIUIOTEXHOJIOTHIO. BBOAHBIE MOHATUS U ONPEACIICHUS.
[ToHsiTHE TEMIOTEXHOJIOTUYECKOTO Mpoliecca. Pa3BuTre MUPOBOrO MPOU3BOJACTBA M MOTpebiieHne
SHEPreTUYECKUX PECYPCOB. TOIIMBHO-3HEPreTHUECKni KoMIieke Poccuu. [IpeaMer TUCIUITIIMHBL.

1.2. Knaccudukanusi iICTOUHUKOB SHEPTHH TEIIIOTEXHOJIOTHH

Knaccudukanus HCTOYHUKOB YHEPTHH TEIUIOTEXHOJOTHU. [IepBUYHOE U BTOPHYHOE TOILIHBO.
buomacca, tBepabie ObiToBble 0TX0nbl (THBO), simepHOE TOMIMBO, JIydUCTash PHEPrHsi COJHIA
Oprannueckoe TOIIMBO - OCHOBHOM MCTOYHUK SHEPTUH B TEIUIOTEXHOJIOTHUH.

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

2.1. OcHOBHBIE OCOOEHHOCTHU T'a30BOT'0 TOITMBA KaK UCTOUYHUKA SHEPTUU
TEIJIOTEXHOJIOTMYECKHX MPOLIECCOB

OcHOBHBIE XapaKTEPUCTUKH Ipollecca TEeHEpalMd TEeIUIOThl MPHU HCIOJIB30BAHUU Ta30BOT0
torumBa. Pacuér mporiecca HEMONMHOTO TOPEHUs TOIIMBA. 3alIUTHBIE M BOCCTAHOBUTEIHHBIC
atmocepsl. [TokazaTtenu nHTeHCHUKALUN CXKUTAaHUS Ta3000pa3HOro ToruinBa. MHTeHcubukanus
MPOIECCOB CXKHUTAHHWS Ta30BOro TorumBa. Kiaccudukamuss TPUHIOWIIOB CHXKUTAaHUS —Trasa.
OcoOeHHOCTH TOpPEeHHs MPU OECIIIaMEHHOM C)KMTaHUH raza.

2.2. Ucnons3oBanue JKHUJKOI'O TOIINIMBA KaK UCTOYHUKA SHCPIUn

TexXHOMOTHYECKUE XapaKTEPUCTUKU IKUJIKOTO TOIUIMBA M METOJAbl HMX OIpPEICIICHUsI.
OcobenHoctu ropeHusi Ma3yToB. OCOOCHHOCTH UCIOJIB30BaHUS Ma3yTa B TEIUIOTEXHOJIOTHYCCKHUX
mpoleccax u ycraHoBkax. IHTeHCHUKaIMs COKUTaHUS SKUIKOTO TOTLIIMBA.

2.3. OcoOGEHHOCTH UCTIONb30BaHMsI TBEPAOIO TOIIIMBA KaK HCTOUHUKA SHEPTUU
TexHOIOrMYECKUEe XapaKTEpPUCTHKH TBEPAOTrO TOIUIMBA M METOAbl MX OIpeJesIeHUs.
["asudukanus TBEproro Torirba. OcoOEHHOCTH Ipoliecca ra3uuKanuy OnomMacchl.

2.4. OcOOEHHOCTH UCITOIb30BaHUS TOIINIMBHO-KUCJIOPOAHOT'O UCTOYHUKA DOHECPTHUU

COBpeMeHHHe TCXHOJIOTMM W TEXHHUKA IMOJIYYCHHA KHCIIOpOJa H BO3AyXa, 06OFaHI€HHOFO
KHCJIIOPpOAOM. Tenmorexuuueckue MPEAIIOCBUIKA  UCHOJIb30BAHUA  TOINIMBHO-KUCIIOPOJAHOTO
HNCTOYHHKA SHCPTHH. OKOHOMUS BHUIUMOI'0 pacxoZa TOIlJIMBaA. OKOHOMUYECKHE M DKOJOTHYECKHUE
MMPEAIIOCBUIKH UCIIOJIB30BAHHUA TOINIMBHO-KHUCIOPOAHOI'O UCTOYHUKA SHEPTHUHU.

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 CMOCOOBI TPeoOpa3oBaHUs DIEKTPUYECKOW HSHEPruu B  TEIIOTY.
Ornpezenenne MPUBEIESHHOTO pacxoja TOIJIMBA MPH HCIIOIB30BAHUM AJICKTPUUYECKOTO MCTOYHUKA
SHEPTUH.

3. OcHosHble Kpumepuu CPABHUMENIbHOU OYECHKU UCTNOYHUKOB SHEP2UU MENI0OMEXHOI02UU

3.1. OcHOBHEIE KpUTCpUH CpaBHHTeHLHOﬁ OIICHKHU UCTOYHUKOB SHCPTHUU TCIIIIOTCXHOJIOTHHN



Bnusnane HUCTOYHHUKOB SHCPTUn Ha TEXHUKO-DKOHOMHNYCCKHUEC 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. Pacuet MaTepuasbHBIX OaaHCOB MIpOIEcca TOPEHUS TOIUIMBA Pa3HbIX (a30BBIX COCTOSHUM;
2. PacueTHas mpoBepKa MPaBUIHLHOCTH BHIMIOJIHEHHS aHAIN3a IPOJAYKTOB CrOpaHUs
OpPraHU4eCcKOTO TOTUIUBA;
3. Pacuer xapaKTepUCTHK MPOIIECCa TOPEHHUSI CMECH Ta3000pa3HbIX TOIUIUB IIPU U3BECTHOM
COCTaBe CyXUX MPOAYKTOB FOPEHUS;
4. Pacder mpoiiecca HENOJTHOTO TOPEHUS TOILTUBA IS TOJTOTOBKH 3alIUTHOM aTMOC(EPHI;
5. Pacuer uaeansHOTro mporecca ra3uduKanuy TBEPIOTo;
6. Pa3paboTka anropurMa onpeeieHus KaIOPUMETPUYECKON TeMITEpaTypbl TOPEHUS
TOILJINBA, PACYET KAPOIIPOU3BOIUTEIIEHOCTH M TEOPETUUECKOI TeMIepaTypsl TOPEHHUs
TOILJIMBA.;
7. Pacuet sHepronoTpeOIeHus TEII0TEXHOIOTHUECKOTO MPOIIecca IMPH HCITOIb30BAHMS
pa3JInYHBIX UCTOYHUKOB SHEPTHUH,
8. Pacder TemoTeXHUYECKUX XapaKTEPUCTHK OPTaHMYECKOTO TOIIIIMBA U OMOMACCHI.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoncynbTanuy HampaBJICHbl HA MOJTYYEHUE WHIWBUIYAIHHOTO 3aJaHUS VISl BBHITTOJIHCHUS
KOHTPOJIBHBIX MEpONpUATH 10 pazaeny "OCHOBHBIE MOHATHSA O TEIIOTEXHOJOTUYECKHUX
rporeccax U UCTOYHUKaX sHeprun"

2. KoHcynbTanuu HampaBlieHbl HA MOJTYYEHHE WHIUBUIAYATHHOTO 3a/IaHUs IS BBITOJHEHUS
KOHTPOJIBHBIX MeponpuaTuii mo pazzaeny "OCHOBHbIE OCOOCHHOCTH PAa3IUYHBIX BHJIOB
TOIUUIMB KaK UCTOYHHKA SHEPTUU TEIUIOTEXHOJIOTHUECKHUX MPOLIECCOB"

3. KoHcynbranmuu HampaBJICHbl Ha MMOTYYCHHE WHIUBUIYATHHOTO 3aJIaHUS JUIS BBITOJTHCHHS
KOHTPOJIBHBIX MEPONpPHUATUN 1O pazneny "OCHOBHbIE KPUTEPHUHM CPABHHUTEIBLHON OLICHKU
HMCTOYHUKOB YHEPTUU TEIJIOTEXHOJIOTHH"

3.6 TemaTnka KypcoBbIX POEKTOB/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, 00JIaCTh 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
chopMyIUpOBaTh 3a/1a4y HKCIIEPUMEHTATIHLHOTO KonTponbnas paborta/TemnepaTypHbie
uccienoBanus 3pPEeKTUBHOCTU UCIIOIB30BaHUS V2012 + + | XapaKTepHUCTUKM POLECCa TOPEHUs
OpPraHUYeCKOT0 TOIINBA B BBICOKOTEMIIEPATYPHOM
TEIJIOTEXHOJIOTMYECKOM IPOIecce
aHAIIM3UPOBATh MHPOPMAIIHIO O HOBBIX HCTOYHHUKAX TectupoBanrne/OcOOEHHOCTH CKUTAHUS OCHOBHBIX
SHEPTUUN N-2mx-2 + BHJIOB TOIUIMB, HICAJIbHBIN TIpOlIecC ra3uuKainm,

MOITOTOBKA 3aIlIUTHBIN aTMochepsl
OCYILIECTBIISATH MOUCK U aHAIU3UPOBATh HAYYHO- KonTponbnas pabora/Pacyer MaTepranbHbIX
TEXHUYECKYIO0 HH(POPMAIIUIO MTPH BHIOOPE HEOOXOAMMBIX N-1nk-4 + 0aslaHCOB MpolIecca TOPEHHUS
HMCTOYHUKOB DHEPTUU
PacCUUTBIBATS U AHATU3HPOBATE XAPAKTEPUCTHKI V-1 + KonTpomnpHas pabota/AHanu3 MpoayKTOB CTOpaHUs
HMCTOYHHKOB YHEPTUHU JUISI BBICOKOTEMITEpaTypHOH OpPraHMYECKOT0 TOIUIMBA
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TCIINIOTCXHOJIOTHH

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

NJI-2rix-4

KonTponbHas paborta/TemmnepaTypHbie
XapaKTePUCTHUKU 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 (KontpoiapHas padoTa)
5. TemnepaTypHble XapakTepuCcTUKH npoliecca ropenus (KontponbHas pabora)
6. Tepmunsl u onpenenenus (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nos)
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: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. TeruiosHepreTUka U TEIUVIOTEXHUKA: T€OpEeTHYECKHE OCHOBBI TEIUNIOTEXHUKHU. TeIIOTEXHUYECKUM
OKCIIEPUMEHT : CIIpaBOYHHK / A. A. Anekcanapos, u jp. ; Pen. A. B. Kimumenko, B. M. 3opun . — 3-
e u3., nepepad. u gon . — M. : Uzn-Bo MDOU, 2001 . — 564 c. — (TemnosHepreTruka u TEIIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

2. Ilomnos, C. K. Pemenne 3agau BeIcOKOTEMIEpaTypHOi TeruioTexHonoruu B cpene MathCAD :
yuebHoe rmocodue 1o kypcam "BricokoTemiiepaTypHble TEIIOTEXHOJIOTUYECKUE MPOIIECCHl U
ycraHoBkH", "MICTOUHMKH SHEPTUU TerloTeXHoJIoruu" o HampasiaeHuto "Temnosnepreruka” / C.
K. Ilonos, B. A. Unnonuros, Mock. 3uepr. un-t (MOU TVY) . — M. : U3parensckuii sjom 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;

3. Unnonutos, B. A. VIcCTOYHUKY 3HEPTUN TEIUIOTEXHOJIOTUU U TEXHOJIIOTUYECKHE XapaKTePUCTUKU
OpPraHUYeCcKOro TOIUIUBA : yueOHOe mocodue no Kypcy "MCTOUYHUKY SHEPTHH TEMIOTEXHOIOTHH" TIO
HanpasneHuto "TernosnepreTuka u remorexuuka" / B. A. nnonurtos, A. A. Banuneesa, /1. A.
Hukonaes, Hat. uccnen. ya-tr "MOHU" (HUY"MDU") . — M. : U3a-80 MOU, 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;

4. IMTamkos, JI. T. OcHOBBI TE€OpUHU TOpeHUS : yueOHOe nocodbue no kypcy "OCHOBBI TEOpUU
ropenus" no HarpasieHuro "Temnosnepreruka" / JI. T. [lamkos, Mock. suepr. un-t (MOU TV) . —
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M. : Uzn-Bo MDU, 2002 . — 136 c. - ISBN 5-7046-0601-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=823;

5. BeicokoTemneparypHble TeII0TEXHOIOTHYECKHE MTPOLIECCHl U YCTAHOBKHU : Y UeOHUK IS BY30B
no cnenuanbHocTy "[IpomeinuienHas ternosnepreruka” / Pen. A. JI. Kimrounukos . — M. :
Oneproaromusaar, 1989 . — 336 c.;

6. Knmumenko A.B.- "Tennosnepretuka u rermnorexuuka K. 2. Teopernueckue 0CHOBBI
TEIUIOTeXHUKU. TermoTexunueckuit skcnepumenr.”, M3narensctBo: "MOH", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011690.html;

7. benocenbckuii, b. C. TexHONIOTHS TOIUIMBA U SHEPTETUYECKUX Macell : y4eOHHUK JIJIs BY30B I10
crienuanbHOCTH "TeXHOJIOTHS BOJIBI M TOIUIMBA HA TEIJIOBBIX M @TOMHBIX 3JIEKTPUUECKUX

crannusax" Hanpasienus "Temnosnepreruka” / b. C. benocenbckuii . — 2-¢ u31., ucnp. U Aom . — M.
: 3g-Bo MDU, 2005 . — 348 c. - ISBN 5-7046-1286-5 ..

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CHO "IIpomereit";

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

3. Windows / Onepaniionnasi cucrema cemeiicta Linux;

4. Horizon View;

5. Maiina Buneokondepenumu;

6. OpenVPN;

7. OC Linux.

5.3 UnrepHeT-pecypchl, BKiIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Baza nannbix Web of Science - http://webofscience.com/

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

4. JnexTponHasi 6udimoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

5. IopTan oTKpBITHIX AaHHbIX Poccuiickoii ®exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JAaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA H
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

7. ba3za OTKPbLITBIX JaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECCKOI'0 pasBuTus PO -
http://www.economy.gov.ru

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE

OTCYTCTBYCT
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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'AaHUS OCHOBHBIX BUJIOB TOIUIMB, UI€ANIbHBIN IIpoliece ra3udukanuy,
MOJrOTOBKA 3amuTHBINA atMocheps! (TectupoBanue)

TemmeparypHble XapakTepucTuku npouecca ropenus (KonrponbHas pabora)

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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