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 o0pa3zoBare/ibHOI nporpamMmmbl . TemiodHepreTuka U TenJI0TeXHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ITAPOBBIE U I'A30OBBIE TYPBUHBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 2;
6 cemectp - 3;
BCEro - 5

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jexknun

5 cemecTp - 16 yacos;
6 cemecTp - 14 yacos;
Bcero - 30 yacos

IIpakTnyeckue 3aHATHSA

5 cemecTp - 16 yacos;
6 cemecTp - 14 yacos;
Bcero - 30 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

6 cemecTp - 14 yacos;

CamocTrosiTesibHasi padoTa

5 cemecTtp - 39,7 yaca;
6 cemecTp - 61,4 yaca;
Bcero - 101,1 yaca

B ToM unciae Ha KII/KP

6 cemectp - 22,7 yaca;

HNnas koHTakTHas padora

6 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue

KonTposabHnas padora
IIpoBepounasi paGora

HpomemyTquaﬂ aTTrecrauud:

3a4er ¢ OLeHKOM
3ammuTa KypcoBoii paéoTbl
3ader ¢ oLeHKO

5 cemectp - 0,3 uaca;
6 cemectp - 0,3 yaca;
6 cemectp - 0,3 yaca;
Bcero - 0,9 yaca

Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TuweHko B.A.
[IpenomaBaTelib Waenagmatop __RAe€a77783-TishchenkoVA-cl6aael B.A. Tumenko
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956bad4-RogalevAN-6233a28b

A.H. Poranes

(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

Poranes A.H.

Waentuduratop

Rb956bad4-RogalevAN-6233a28b

(pacmudpoBka
MIOJITIHUCH)

A.H. Poranes

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

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBOeHHMS TMCUMIJIMHBI. U3y4YE€HHE TEOPUHU IMPOLECCOB B HHEPreTHUECKUX TypOOMaIIMHAX
TETUIOBBIX M aTOMHBIX AJIEKTPOCTAHLUN C MPUOOPETEHHUEM IMPAKTUKH MX PACUETOB M IMPOCKTHPOBAHUS,
pa3BUTHEM IOHMMAHUSl B3aUMOCBSI3U Pa0OTHI MApPOBBIX U Ta30BBIX TYPOUH C TEXHOJOTHYECKHUMHU
nporeccaMu B 000pyI0BaHUU TETIOBBIX CXEM HEProOIOKOB pa3HOTO HA3HAUYEHUS

3agauu AMCHMIIINHBI

- n3y4eHHne (PU3UKO-MAaTEeMaTHIECKHE MOJICTICH TeTIOBBIX, a9POJUHAMHYECKUX M MEXaHUYIECKHIX
MIPOIIECCOB B MPOTOYHOM YaCTH MApOBBIX U ra30BbIX TypouH TOC u ADC;

- OCBOCHHE METOJIMK pacueTa M MPOCKTHUPOBAHUS YJHEPTCTUUECKUX TYPOUH, a TAKKe
pUOOpeTEeHNE HABBIKOB UX BHIOOpPA B COOTBETCTBUHU C 33JaHHBIMU YCIIOBUSIMU;

- OCBOCHHE METOJIUK U TIPABHJI OLICHKH HAJIS)KHOCTH OCHOBHBIX 3JIEMEHTOB TypOWH,;

- U3y4YEeHHE KOHCTPYKLUN IHEPreTUUECKUX TypOOMAIIHH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4YeHH s

ITIK-1 Crocoben
y4aCTBOBATh B MPOEKTHO-
KOHCTPYKTOPCKOM
JEeSTEIIbHOCTH B chepe
TEIIOPHEPIETHKHU U
TEIJIOTEXHUKH

NJI-3nk-1 3HaeT ycTpoiicTso,
OPUHIKN pabOThI U IPUHHUMAET
000CHOBaHHBIE TEXHUYECKUE
peleHus pH pa3padboTKe
CXEM H/WJIN KOHCTPYKIUH
YHEPreTUYECKOr0o
o0opynoBaHus

3HATH:
- BIUsiHUE TTapaMeTpoB padoTel I'TY Ha
TEPMOJMHAMHYECKHUE XapaKTEPUCTUKH €€
LMKIIA;

- METOJIMKH TEIJIOBOIO U
a’pOJMHAMUYECKOIO PACYETOB MPOTOUYHOM
yacTu 3HepreTudeckux I'TY;

- TUIIBI 1 MAPKUPOBKU SHEPTETUYECKHUX
TypOUH, 0COOCHHOCTH TEIUIOBBIX CXEM U
KOMITOHOBKH JJIs1 COBPEMEHHBIX
sHeprobnokoB TOC u ADC;

- METOJIMKH TEIJIOBOTO U
a’pOJIMHaMUYECKOT0 pacyeToB MPOTOYHOU
YaCTH MapOBbIX TYpOUH;

- OCHOBHbIE 0COOEHHOCTH KOHCTPYKLIUN
NapoBBIX TypOOMAIIUH.

YMETh!

- IPOBOJIUTH TEPMOJIMHAMHYUECKUI aHAIH3
pabouux MPOIECCOB B IHEPreTUUECKUX
I'TY nns onpeneneHus napameTpoB UX
paboThI U A3PPEKTUBHOCTH;

- IPOBOJIUTH PacUeThl IIPOTOYHON YaCTH
MapoBBIX TYpOUH;

- BBITIOJTHATH OLEHKH HAJIGKHOCTH U
HKOHOMHYHOCTH TYpPOMHHBIX CTYIECHEH;

- IPOBOJIUTH TEPMOJIMHAMHYUECKUI aHAIH3
pabouyux MPOIECCOB B MAPOBBIX TYpOMHAX
JUTSL OTIPENIEIICHUS TTapaMeTPOB UX PaOOTHI
U TEIJI0BOM 3((EKTUBHOCTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONH —00pa3oBaTeNbHON —Iporpamme
Tennmosneprernka u Temiorexuuka (manee — OIIOIl), wnanpasnenus mnoaroroBku 13.03.01
TeruosHepreTrka 1 TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 00pa3oBaHue - OaKaiaBpuar.

Bazupyertcs Ha ypoBHE CpeaHEro 00Iero 0opa3oBaHusl.

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



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 CoBpemeHHas 8 5 2 - 2 - - - - - 4 - CamocmoamensHoe usyuenue
SHEpreTHKa. meopemuuecKo20 Mamepuana:
TepmoanHamuueckue CaMOCTOSATENILHOE U3yUYECHHUE JIUTEPATYPHI (CM.
IIAKIIBI Mertonuueckue ykazanus PT1JI)
anexkTpocTaHui. Tumsl H3yuenue mamepuanoe numepamypHvix
TypOUH. UCHIOUHUKOB:
1.1 CoBpeMeHHast 8 2 - 2 - - - - - 4 - [1], 12-38
SHEpreTHKA. [6], 9-39
TepmoanHaMuuecKue
IIUKJTBI
3JeKTpocTaHIMHA. THumbl
TypOWHH.
2 CryrieHb TypOHHEI 20 6 - 6 - - - - - 8 - CamocmosamensbHnoe usyuenue
2.1 CryrieHb TypOHHEI 20 6 - 6 - - - - - 8 - Hleopemu4ecKo20 mamepuana:
CaMOCTOSATENILHOE U3yUYEHHUE JIUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 43-65
[4], 31-48
[6], 40-131
3 MHorocTtyneH4aTse 26 8 - 8 - - - - - 10 - Camocmoamenvhoe usyuenue
TypOOMAaIIMHEI meopemuuecK020 Mmamepuana:
3.1 MHorocTyneHyarsle 26 8 - 8 - - - - - 10 - CaMOCTOSATENILHOE U3yUYEHHUE JIUTEPATyPHI (CM.
TypOOMAaIIMHEI Metoandeckue ykasanus PIIJI)

H3yuenue mamepuanos numepamypHslx
UCMOUYHUKO6.

[1], 143-157




[3], 3-24

[4], 48-61
[6], 132-174
3a4er ¢ OLEHKOI 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 16 16 0.3 22 17.7
Hroro 3a cemecTp 72.0 16 16 0.3 39.7
4 ITY 9 2 2 - 5 - CamocmoamensHnoe usyuenue
41 Ity 9 2 2 - 5 - meopemuuecko2o mamepuana:
CaMOCTOATENLHOE U3yICHHUE JTUTEPATYPHI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 27-29, 175-181
[5], 23-39, 224-236
[6], 372-429
5 XapaKTepUCTUKI 13 4 4 - 5 - CamocmoamensHoe usyuenue
aneMeHToB I'TY meopemuuecKko20 Mamepuaia:
5.1 XapaKTepUCTUKH 13 4 4 - 5 - CaMOCTOATENILHOE U3yUICHHUE JTUTEPATYPHI (CM.
31eMeHToB I'TY Metoanueckue ykazanus PI1J])
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[5], 189-205
6 Kommnpeccop 13 4 4 - 5 - CamocmosamenbHoe usyuenue
6.1 Kommpeccop 13 4 4 - 5 - Heopemu4ecKko20 mamepuana:
CaMOCTOSATENIFHOE U3y4YeHHE JINTePaTyphI (CM.
Metoanueckue ykazanus PI1J])
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], 197-202, 237-245
[5], 39-54
7 l'a3oBas TypOuHa 14 4 4 - 6 - CamocmosamensbHoe usyuenue
7.1 I'azoBas TypOuHa 14 4 4 - 6 - meopemuyecKko20 Manepuaia:

CaMOCTOSATENILHOE U3yUEeHHUE JIUTEPATyPHI (CM.
Metoandeckue ykasanus PIIJI)
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[2], 183-194, 202-208, 209-216
[5], 86-104




3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Kypcosas pabora (KP) 41.0 - - - 14 - 4 - 0.3 22.7 -
Bcero 3a cemectp 108.0 14 - 14 14 - 4 - 0.6 43.7 17.7
Hroro 3a cemecTp 108.0 14 - 14 14 4 0.6 61.4
HUTOro 180.0 - 30 - 30 14 4 0.9 101.1

IIpumeuanue: Jlex — neknuu; JIab — mabopartopusie padotsl; [1p — npaktuueckue 3ansatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAUH 110 KypCOBBIM IpoekTam/paboram; I'K- rpymnmnoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cospemennas snepeemuka. Tepmoounamuieckue yukavl snekmpocmanyui. Tunvt mypouH.

1.1. CoBpemenHas sHepreTuka. TepMoIuHAMUYECKHUE [IUKIIBI AJIEKTPOCTAHIMI. THUITBI TypOuH.

Knaccudukanus 3MeKTpUYecKUX CTaHIIMKA ¥ MECTO TypOOMAIIMH B HUX: MAPKHUPOBKH MapOBBIX
Typoun TOC u ADC u OCHOBHBIE CBEIEHUS 00 WX KOHCTPYKIMIX; MCTOPHUYECKAas CIpaBKa O
pPa3BUTUU TEIUIOIHEPTeTUKH U TypOocTpoeHUsi. OCOOCHHOCTH TEIUIOBBIX CXEM MHapOTYpPOMHHBIX
yctaHoBok TOC u ADC: mecTo mapoBod TYpOMHBI B TEPMOJAMHAMHUYECKOM IIHMKIIC; MOKa3aTeIIH
PKOHOMHUYHOCTH TApPOBBIX TYpOMH © TypOOyCTAaHOBOK; OCOOEHHOCTHM TEIUIOBBIX CXEM
TypooycranoBok TOC m ADC u BIMSHHE OCHOBHBIX IMapaMeTpPoOB mapa Ha WX 3()(HEKTHBHOCTH;
peanu3anus MpoMeKyTOUHOIO MeperpeBa mnapa U pereHepaTuBHOrO MOJOTPEBa MUTATEIBHOM BOJIbI
B TypOoarperarax..

2. Cmynenb mypbutol

2.1. Crynens TypOUHBI

[TpunMn npeoOpa3zoBaHus YHEPTUU PAOOYEro Teia, TEPMOAMHAMUYECKAN TPOIECC JABHKCHHS
pabodyero Tena, TPEYroJbHUKH CKOPOCTEH, ylelbHas Tose3Hass padoTa M MOIIHOCTb, COILUIOBAs W
pabouasi penieTku, JOTOIHUTEIBHBIE MOTEPH, OCHOBHBIE KOMIIOHEHTHI CTYIIEHH, SKOHOMUYECKHE
XapaKTePUCTHKH. Y CIIOBHSI HA/IS)KHOCTH PaOOTHI CTYIICHEH. .

3. Mnococmynernuamole myp60mamuﬂbl

3.1. MHorocryneHyarbie TypOOMaIIuHbI

[IpenenpHasi MOIIHOCTH OJHOIOTOYHOW TypOWHBI JlomaTtku MOCIETHUX CTYNEHEH MapOBBIX
TypOouH. KoMnoHoBKa mapoBbIX TypOWH, IWJIMHAPBL. AKTHBHOE M PEAKTUBHOE OOJIONAayuBaHUE.
OneMeHTbl NPOTOYHOM YacTu MapoBod TypOMHBI. KOHCTpYKTHMBHBIE OCOOEHHOCTH pPa3IMYHBIX
TUIIOB NMapoBBIX TypOuH. OCHOBHBIE pacueThl MpU MPOEKTUPOBAHUU MHOTOLIMIIMHIPOBOM MapoBoi
TypOMHBI: pacueT uuclla CTYINEHEH U pacHpeesieHHe TEeIUIONepenagoB; BbBIOOP KOHCTPYKIIMU
poropos LIBJI, LIC u HH/ TypOuH M uX ymioTHeHuH; npumepsl ucnoaHeHus TypouH TOC u
ADC..

4. 1ITY

4.1.TTY

DHepreTudyeckue ra3oTypOMHHBIE YCTaHOBKH: oOmue cBeaeHus o0 sHepretmueckux [TY u
MPUMEPBI KX UCIIOJTHEHHUS; TEPMOJMHAMUYECKUIN UK U cxeMbl ['TY; moka3aTenn 3KOHOMUYHOCTH
['TY u crioco6sl ux moBblieHus; TpuMeHeHue ['TY B TEMIOBBIX 3NEKTPOCTAHIUAK; IPUMEHEHUE
I'TY na 6a3e aBUallMOHHBIX JBHUTATENIEH.

5. Xapaxmepucmuxu snemenmos I'TY

5.1. Xapakrepuctuku snemMeHToB [ TY
Kommpeccop, kamepa cropanusi, TypOuHa. BrusHue mnapamerpoB pabotel I'TY Ha ee
XapaKTEPUCTUKHU. .

6. Komnpeccop

6.1. Kommpeccop



KoHcTpyKIus 0ceBOro KOMIIpeccopa; MpoLecchl B IPOTOYHOW YaCTH KOMIIPECCOPHBIX CTYIEHEN
U OLEHKU MX 4YHCJa; PeKUMBI pabOThl U XapaKTepUCTHUKU oceBbIX kKommpeccopoB I'TY; sBrnenue
MIOMITaXKa.

7. Lazosas mypbuna

7.1. I'a3oBas TypOuHa

[Iponiecc pacummpeHuss B ra3oBoil TypOMHE M BbIOOp uHClIa €€ CTyINEHeH; 0COOEHHOCTH
TypOMHHBIX CTyIEHEH Tra30BOH TypOMHBI, METOJMKA pacueTa HPOTOYHOH 4YacTH; CHCTEMBI
OXJIaX/IEHUS Ta30BbIX TYpOUH.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. [Toka3zaTenu TemIOBOK 3KOHOMUYHOCTH TypOoycTaHoBok TOC nu ADC (2 yaca);
2. TypOunHas cTyneHs u ee napameTpsl. [Iponecce pacmmpennst B TypOUHHON CTYIICHH.
Pacuer TpeyroiabHIKOB ckopocTel (2 yaca);
3. Pacuer A0MOJIHUTENBHBIX TOTEPD CTyNEeHU. BHyTpennuii otHocurensublil KI1/ (2 yaca);
4. MetoiKa TEIJIOBOTO pacyeTa TypOMHHOMU cTyreHu (2 Jaca);
5. IlpenenbHast MOIIHOCTH NApOBBIX TYpOUH. (2 yaca);
6. Pacuer uncna cryneneit u paamepoB nocneaneit crynenu L{H/I (2 vaca);
7. Pacuer uncina cryneneit nporoynoit yactu LIB/] (2 yaca);
8. Onpenenenue uncia [{H/]. PacueTs craTnueckoil MpOYHOCTH pabOYUX JOMATOK M OCEBBIX
Harpys3ok (2 Jaca);
9. Tepmonunamuyeckuit ukia ['TY (2 yaca);
10. Bnustaue napamerpoB padotsl ['TY Ha mokazarenu 3¢ dextuBHOCTH (4 yaca);
11. PacueT nmpoTo4HOM YacTH KoMmIpeccopa (2 yaca);
12. Pacuer ctynenu kommnpeccopa (2 gaca);
13. PacueT npoTo4YHOM YacTu ra3oBoi TypOUHSHI (2 yaca);
14. PacueT cTyrnenu ra3oBoi TypOuHBI (2 4aca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT

6 Cemectp
Kypcosas pabora (KP)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-4 5-6 7-10 [11-13 |14 3aueTHas
Pasnen 1 2 3 4 5 3amuTa
KYpCOBOTO KYpPCOBOTO
MIPOEKTa MIPOCKTA
O0beM 15 20 40 20 5 -
paznena, %
Bemomaennsnii | 15 35 75 95 100 -
o0BbeM
HapacTaIONIM
uTorom, %

| Homep paszena | Paszmen KypcoBoro mpoekra \




Pacuet TeroBoii cxembl.OnpeienieHre pacxoI0B Mapa B TOJ0BY TYpOUHBI U B
KOH/JIEHCATOP.

Pacuet perymupyromieit crynenu.Pacuer uucna cryneneii LIB/I u Be16op
KOMITOHOBKH €T0 MPOTOYHOMN YaCTH.

Pacuet nocnenueit crynenu LIB/[.ITpounocTHbIe pacdeTsl (JionaTka v IUCK
nocneanei crynenu [[B/]).Onenka BUOpaIlimoHHOM HAIE)KHOCTH ITaKeTa
pabouux JionaTok nocieanen crynenu LB/ mo Bo3mymaromum critam [ pona
(c mocTpoenneM BUOpannoHHO# quarpammsl) u 11 poga.Onpenenenue
KPUTHYECKHUX YacTOT BpamieHus poropa LIB/] TypOunsI.

[TpoexTuposanue LIB/] napoBoii TypOMHBI C BEIYEPUUBAHHEM B MacuITade
1:10:1) coBMEIIEHHOTO YePTEKa MPOIOIBHOTO pa3pe3a (BEPXHsIS 4acTh) U
BHEIIHETO BU/1a (HMKHSAS 4acTh);2) COBMEIIEHHOIO YePTEKa MONEPEUHbIX
pa3pes30B 10 NEepeJHE onope U 1o napoBnycky.IloaroroBka BEIHOCOK
YepTEeKEN y3J10B U DJIEMEHTOB apOBOW TypOUHBI (HE MeHee 3) M0 yKa3aHUIOo
npenojiaBaress. Boioop MaTepuaoB OCHOBHBIX 3JIEMEHTOB [TAPOBOH TYpOUHBI.

Odopmnenne PIT3

10



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

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCLUIUIMHE
(B cooTBETCTEHH ¢ pasmenom 1) WHJIUKATOPOB cooTBeTcTBUH C 11.3.1)
1]2]3]4[5]6]7

3HaTh:
OCHOBHBIE OCOOCHHOCTH KOHCTPYKIIUI V-3 + Konrponsnas padora/Tect "OcHOBBI IPOSKTUPOBAHUS
apOBBIX TYpOOMAIINH MHOI'OCTYIE€HYaThIX TYpOHH"
METOJIKH TEILIOBOTO 1 a9POAUHAMHUYECKOTO | 1 -3 + Kontponsnas padora/Tect "OCHOBBI IPOSKTUPOBAHHS
pacyeToB NPOTOYHOM YacTH MapOBbIX TYPOUH MHOTI'OCTYIE€HYaThIX TYpOHH"
TUIIBI U MAPKUPOBKU SHEPIE€TUYECKUX TectupoBanue/Tect "TepMoarnHaMU4ecKre MPOLIECCHI
TypOUH, OCOOEHHOCTH TEIJIOBBIX CXEM U V-3 + B TypOOoMammHax"
KOMITOHOBKH ]ISl COBPEMEHHBIX
sHeprobiokoB TOC u ADC
METOAMKH TEIUIOBOI'O U a3POAMHAMUYECKOTO TectupoBanue/Tect "["a30Bble TypOUHBI B COCTaBE
pacyeToB MpoToUHOM yacTu 3HepreTudeckux | MA-3mk-1 + |+ [ ITTY"
I'TY
BIIUsIHUE MapamMeTpoB pabotel I'TY Ha ITpoBepounas pabora/TemnnoBbie cXeMbl U
TEPMOJIUHAMUYECKUE XapaKTEPUCTUKH €€ N-3nk-1 + |+ TepMOAMHAMHUYECKUEe HUKIIBL [ TY
1UKJIa
YMersb:
MIPOBOJIUTH TEPMOJIMHAMUYECCKUN aHATN3 Kontponbnas pabora/KontponsHas padora "TermmoBoit
pabovMX MPOLECCOB B MAPOBBIX TypOHHAX V-3 + IUKJ TApOTYpOMHHOM YCTaHOBKHU M ITOKA3aTeNu ee
JUIS OIPEJICJIEHUS TapaMETPOB UX pabOThI U ) SKOHOMUYHOCTHU. TenaoBoi 1 a3poIuHAMUYECKHM
Ter10BoH 3 PEeKTUBHOCTH pacyeT XapakTepUCTHK TyYpOMHHOM cTyneHu"
BBITIOJIHSITH OLIEHKU HAJCKHOCTH U Kontponbnas pabora/Kontponsnas pabora "TemnoBoi
HSKOHOMHYHOCTH TYpPOMHHBIX CTyIEHEH VT-3mc + IIUKJ TApOTYPOMHHON YCTaHOBKHU M ITOKA3aTeNu ee

) SKOHOMUYHOCTH. TeII0BON U a3pOIMHAMHYECKUI

pacyeTr XapakTepUCTHK TyYpOMHHOM cTyneHH"

MIPOBOAUTDH PacueThl MPOTOYHOM YacTH V-3 + KonTponbnas padora/KonTponbHas Iza60Ta
NapoBBIX TYpOUH ""XapakTepuCTUKU MPOTOYHBIX YacTel TypOomaniny"
MIPOBOJIUTH TEPMOAMHAMUYECCKU aHATN3 N JT-3nk-1 + | + | KonrpoasHnas pabora/Kontponbnas padora "OceBbie
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pabouux mporeccoB B sHepreTuueckux ['TY
JUTSL OTIPEJICIICHUS TTAPAMETPOB UX PaOOTHI U
a¢ddexTuBHOCTH

KOMITpeccophbl”

Konrponsnas padora/Konrponbnas padora
"Ouepreruyeckue ['TY"

[TpoBepounas pabora/TernnoBbie CXeMbI U
TepMoJIMHaMuyeckue nukibl ['TY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KontponbHas pabdora "TennoBoil LUK mapoTypOMHHON yCTAaHOBKH U TIOKA3aTENH €€
SKOHOMHYHOCTHU. TernoBoi U a3poIMHAMUYECKHl pacueT XapaKTepUCTUK TYpOUHHOM
crynenu" (KontponbHas padbora)
2. KontponpHas padota "XapakTepUCTUKH TPOTOYHBIX YacTel Typoomamun" (KonrponpHas
pabora)
3. Tect "OcHOBBI MPOEKTUPOBaHUsI MHOTOCTyreHUaThIX TypOuH" (KonTponbHas pabora)
4. Tect "TepMonnHamMuuecKue mnpouecchl B Typoomammuax" (TectupoBanue)

6 cemecTp

®Popma peanuzaruu: Ilucbemennas padota
1. KonTponbhas pabota "Ocesbie kommpeccopsl” (KonTposbsHas pabora)
2. KonTponbras padota "Dueprerndeckue ['TY" (KorrponsHas padora)
3. TennmoBsie cxembl U TepmoauHamudeckue nukibl I'TY (IIpoBepounas padora)
4. Tect "I"azoBeie TypOunsl B coctaBe ['TY" (TectupoBanue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISAETCS MPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTypa KypcoBOil pabOThI ABJISETCS NPUIOKEeHUEM b.

4.2 IlpomMe:xyTOoUHAs aTTECTALMUS MO JUCIUNJINHE

3auem ¢ oyenxou (Cemecmp Nos)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHUU CEMECTPOBOM U 3a4ETHON COCTABIISIOLINX

3auem c oyenxoti (Cemecmp Neb6)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTEME s
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3a4E€THOM COCTABIISIIOIINX.

Kypcosas paboma (KP) (Cemecmp No6)
OrneHka ompeneNsercs MO0 COBOKYITHOCTH pPE3yJbTaTOB TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U
OIICHKH 3a 3aluTy B COOTBeTCTBHHM C [lonokeHneM o OallbHO-pEHTHHTOBOM CcUCTeMe s
crynentoB HUY «MDW».

B numiom BeICTaBISETCS OLIEHKA 3a 6 CCMECTD.

IMpumeuyanue: OeHOYHBIE MAaTEPUAITBI 11O TUCIMIIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS
1. Koctiok, A. T'. [TapoBble TypOUHBI 1 ra30TypOMHHBIE YCTAaHOBKH IS DJIEKTPOCTAHIUH | yueOHUK
JUISL By30B IO HarpaBiieHusM "TennosHepreTuka u TemioTexHuka'", "IHepreTuueckoe

13



mammnocTpoeHue" / A. I'. Koctiok, A. E. bBynkun, A. 1. Tpyxauii ; pen. A. [. Tpyxuauit . — M. :
Usnarensckuii njom MBDU, 2018 . — 688 ¢. - ISBN 978-5-383-01057-0 .;

2. Tpyxnwit, A. J1. [TaporazoBsie yCTAaHOBKH AJIEKTPOCTAHLIUH : yueOHUK i By30B / A. 1.
Tpyxuuii . — 2-e u3g . — M. : U3narenbckuii jom MOU, 2016 . — 667 c. - ISBN 978-5-383-01046-4
3. Tpyxuuii, A. JI. ATinac KOHCTPYKIMH aeTaneid TypOuH : YdyeOHoe mocoOre 1o HarpaBJICHUIM
"Ouepromammnocrpoenue” u "Temnosnepreruka" / A. JI. Tpyxuwmii, b. H. Kpynennukos, C. B.
[Terpynun, Mock. snepr. uH-T (MOU TVY) . — 2-e uza.,crepeorun . — M. : U3a-so MOU, 2000 . —
148 c. - ISBN 5-7046-0451-X .;

4. Tpyxnuii, A. 1. Ctantnonapusie napossie TypOunsl / A. JI. TpyxHauii . — 2-e uz., nepepad. u aor
. — M. : Dueproaromuszaar, 1990 . — 640 c. - ISBN 5-283-00069-9 .;

5. Hanes C.B. , bypos B./I. , 3emioB A. C., Ocsika A. C.- "['a30TypOrHHBIE YJHEPTETUUECKUE
ycranoBku", MznarensctBo: "M3natensckuii jom MOU", Mockaa, 2011 - (428 c.)
http://e.lanbook.com/books/element.php?pll_id=72219;

6. Koctiok A.I'. , ®ponos B. B., Bynkun A.E. , Tpyxuuii A./l. - "[1apoBsie 1 ra30Bble TYpOUHBI IS
anekTpoctannmii", 3narensctBo: "U3narensckuii tom MOU", Mocksa, 2016 - (557 c.)
http://e.lanbook.com/books/element.php?pl1_id=72260.

5.2 JIulleH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecnieyeHne:
1. CO "IIpomereit";

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

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitnn BuaeokoHdpepeHIuu;

5. SmathStudio.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

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

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa 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 nannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTexka - https://rusneb.ru/

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

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

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

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

14. dnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

15. HanmonanbHbBIi mopTaJ oHJaiiH 00ydyenns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTupoOBaHMIO U
MeTpoJioruu - http://protect.gost.ru/

17. OTkpbITas ynuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE
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YueOHbIC ayAUTOPUH IS
MIPOBEACHUS JICKITUOHHBIX
3aHATUH U TEKYIETo
KOHTPOJIS

K-120, MamuHHBIM
3an MBI

cepBep, KOHIUITUOHED

VY4eOHbIC ayAUTOPUH IS
MPOBEACHUS TPAKTUUYECKUX
saastuii, KP u KII

I'-419, YuebHas
ayTUTOpUS

Inaptra, CTOJ ImperoaaBaTeis, CTyJl, 10CKa
MEJI0Bas

Y4eOHbIe ayAUTOPHH IS

K-120, MamyuHHEIT

cepBep, KOHIUITUOHED

MPOBEJICHUS 3an UBI]
IIPOMEXKYTOUYHOM aTTECTALINKU
[Nomewmenus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KomrnbrorepHblit MMACHMCHHBIN, BEITAJIKA JIJIS OJICKIbI,

YUTAJILHBINA 3aJ1

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHAIIBHBIN,
IIPUHTEP, KOHIULIMOHED

I[Tomemnienus miis

C-216, Kabuuer

CTOJI, CTYJI, KOMIIBIOTEP MEPCOHANIbHBIH,

KOHCYJIbTUPOBAHUS COTPYJTHHKOB IPUHTED
[Tomemmenus a1t XpaHeHUS B-400/1, CTeJIIaX, CTOJ, mKad
000pyIOBaHUS U YIEOHOTO IToMmenenue

VHBEHTAaps

qupexiu QHMUI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[TapoBbie 1 ra3oBbie TYpOUHBI

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Tecr "TepmoaunamMmuueckue npoiecchl B TypooMamuuax" (TectupoBaHue)

KM-2 KontposbHas padota "TemmoBoii UK TapOTYpOUHHON YCTAaHOBKH M MTOKA3aTENH €€
SKOHOMUYHOCTH. TeIJIOBOM M a3pOIMHAMHYECKUH pacueT XapaKTePUCTUK TYpOMHHOM cTyreHn"
(KontpomnpsHas pabora)

KM-3 Tect "OcHOBBI MpOEKTUPOBaHUS MHOTOCTYIIeHYaThIX TypOuH" (KoHTposibHAs paboTa)

KM-4 KontposbHas pabota "XapakTepucTHUKU IpOTOYHBIX yacTeil TypOomamuH" (KoHTponbHast
pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen qucuunianHel KM: L 2 3 4
pasjena Al et Henens 4 8 10 13
KM:
1 CoBpeMeHHas sHepreTuka. TepMoInHAMUUYECKUE LIUKIIbI
anekTpocTaHuui. Tumnsl TypOuH.
11 CoBpeMeHHas sHepreTuka. TepMoIMHAMUUYECKUE LIUKJIIbI +
' anekTpocTaHuui. Tumnsl TypOuH.
2 CrymneHb TypOHHbI
2.1 CrymneHb TypOHHbI +
3 MHoroctyneHnyarbsie TypOOMaIIuHbI
3.1 MHoroctyneHnyarble TypOOMaIIuHbI + + +
Bec KM, %: | 20 30 20 30
6 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JIMCIUILIHHE:
KM-5 TemmoBsie cxembl 1 TepmoauHamMuueckue mukiasl ['TY (IIpoBepounas padora)

KM-6 KontponbHas padora "OceBsie komnpeccopsl" (KonTponbHas pabota)

KM-7 Tecr "T'azoBsie TypOunsl B coctaBe [ TY" (TectupoBanue)

KM-8 Konrponbnas pabdora "DHepreruyeckue ['TY" (KonTpoabhas pabora)

Bujx npomexyTo4HOI aTTecTannu — 3a4eT C OLIEHKOM.

Nunexc KM-5 KM-6 KM-7 KM-8
Homep Pa3nen mucimuIuinebl KM:
paznena Al aaen Henens 4 8 10 13
KM:
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1 ITY
11 ITY +
2 Xapakrepuctuku 35eMeHToB ['TY
2.1 Xapaktepuctuku demMeHToB ['TY +
3 Kommpeccop
3.1 Kommpeccop + + + +
4 I"a3oBas TypOuHa
4.1 ["a3oBas TypOuHa + + + +
Bec KM, %: 20 30 20 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[TapoBbie u razoBbie TYpOUHBI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1
KM-2
KM-3
KM-4
KM-5

Onenka BoinonaHeHus pasaena Kl
Ouenka BeinosiHeHus pasnaena KII
Onenka BoinonaHeHus pasaena Kl
[TpoBepka yepTexa

[Tposepka odopmnenus PI13

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

Howmep
paszena

HNupexe
Pasnen kypcoBoro mpoekta/KypcoBoit KM:

KM-

[HEN

KM-

KM-

KM-

KM-

paboTsl Henens
KM:

10

13

14

Pacuer TemnoBoii cxembl.OnpeeneHne pacxoa0oB
napa B rojIoBy TypOMHBI 1 B KOHJIEHCATOP.

Pacuer perynupyromeii crynenu.Pacuer uucna
cryneneit LIB/l 1 BbIOOp KOMIIOHOBKH €T0 MPOTOYHOM
YacCTH.

Pacuer nocnennen crynenu LIB/[.IIpounocTHbIe
pacueTsl (J0maTka U AUCK MOCIeIHEN CTyIeHH
[IB/).Ouenka BUOpaIiioHHOM HAJEKHOCTH MaKeTa
pabouux sonarok nocienuei crynenu L{B/] mo
BO3MYylIaoIMM cuiiaM I pona (¢ moctpoenuem
BUOparmoHHoi nuarpammsl) U Il pona.Onpenenenne
KPUTHYECKUX 4acTOT BpaueHus poropa LB/
TYpOUHBIL.

[Tpoextuposanue L|B/] mapoBoii TypOUHBI C
BbluepuMBaHueM B MaciiTade 1:10:1) coBmenieHHOro
yepTerka MPoJ0JIbHOT0 pa3zpesa (BEpXHsis 4yacTb) U
BHEIIHET0 BH/1a (HIKHAS 4acTh);2) COBMEIIEHHOTO
YyepTerka MONEPEUHbIX pa3pe30B M0 NEPEIHEN OIope U
110 napoBIycKy.IToAroToBka BBIHOCOK YepTeken
Y3JIOB M 3JIEMEHTOB IapOBOM TypOHHBI (HE MeHee 3)
0 YKa3aHUIo npenojaBatesns. Beioop marepuanos
OCHOBHBIX JIEMEHTOB MapOBOil TYpOUHBI.

Odopmnenne PIT3

Bec KM, %:
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