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

Hanpasienune noaroroBku/cnenuanbHocts: 13.03.03 DHeprernyeckoe MAIIMHOCTPOEHHE
HaumeHnoBanue o6pa3oBarejbHOI nporpaMMsl: I'a30TypOuHHBIe, IapOTYPOUHHBIE YCTAHOBKH U IBUIaTe/IN
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOMBUHUPOBAHHBIE YCTAHOBKU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
PacyerHo-rpadguyeckas padora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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B Bnapeney MuTpoxosa O.M.
[IpenomaBaTelib Mo ¢ NaerTbnratop R1d0I453c-FichoriakOM-ee811867 O.M. MuTtpoxoBa
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PykoBogutens manene MnTpoxosa O.M. O.M.
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Iesb ocBOeHMS AUCHMILIMHBI. U3y4€HHUE OCHOB TEOPUHM KOMOMHMPOBAHHBIX LIUKJIIOB C €IMHBIX
HO3HILUN ¥ OCHOB IPOCKTHPOBAHUS SHEPTETUYECKUX YCTAHOBOK Ha 0a3e MapoBBIX U Ta30BBIX TYpOUH

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE YCTPONUCTBA, CXEM U MPUHLIUIIOB pab0OThl KOMOMHUPOBAHHBIX YCTAaHOBOK;

- U3y4€HHE 3aKOHOMEPHOCTEN MPOLIECCOB, IPOUCXOAIINX B KOMOMHUPOBAHHBIX YCTAaHOBKAX;

- OBJIQJICHUE OCHOBAaMU pacyeTa TEIUIOBBIX IIPOLIECCOB B IIAPOra30BbIX yCTaHOBKAX;

- U3y4eHHEe IPUHLUIIOB IPOEKTUPOBAHUS IApOTa30BbIX YCTAHOBOK;

- U3y4eHHE BIUSHUS PA3IMYHbIX (PaKTOPOB HA TEXHUKO-3KOHOMUYeckue nokazarenu [1I'Y-VY;

- OBJIQJICHUE OCHOBAMH TEXHHKO-?)KOHOMHUYECKOr0 000CHOBaHUA Ipu npoekTuposanuu [1I'Y-V;
- 03HAKOMJICHHE C OCOOCHHOCTSAMHU KOHCTPYKIMI mapoBsix Typoun [1I'Y-VY;

- 03HAKOMJIEHHE C N1apOra30BbIMU TEXHOJOTHAMM A1 MogepHu3anuu TOC.

dopmupyembie y 00y4aronierocsi KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-2 CrocoGen
y4aCTBOBATh B MPOEKTHO-
KOHCTPYKTOPCKOM
JEeSTEIIbHOCTH B chepe
SHEPreTHYECKOTO
MAaIHHOCTPOCHHSI

UA-1pnk-2 JeMoHCTpHpYET
3HaHME 3aKOHOMEPHOCTEN
HPOLIECCOB, IPOUCXOASIIINX B
00BeKTax MpoQecCHoHATBHON
JEeATEIILHOCTH

3HATh:
- TEHJCHIIMM PAa3BUTHS MapOTra30BbIX
TEXHOJIOTHI B OTCUCCTBEHHOM U
3apyO0eKHON IHEPreTUKE;

- TEOPETUYECKHE OCHOBBI Pa0OTHI
KOMOMHHPOBAHHBIX YCTAHOBOK.

YMETB!
- paccuuTHIBaTh TEIJIOBbIE MPOIIECCHI B
AJIEMEHTaX N1apora3oBbIX YCTAHOBOK.

PIIK-2 Crocoben
y4acTBOBAThb B IIPOEKTHO-
KOHCTPYKTOPCKOM
NesTeTLHOCTH B chepe
HEPreTUYECKOTO
MaIHHHOCTpOGHI/ISI

N-2pnk-2 [leMoHCTpHpYeT
3HAHHWE KOHCTPYKIIUH U
HNPUHIUNA PAa0OTHl 00BEKTOB
npoQeCCHOHAILHON
JeATEIILHOCTH

3HATH:

- TUIIBI ITAPOTa30BbIX YCTAHOBOK U UX
OCHOBHBIE XapaKTEPUCTUKH;

- YCTPOMCTBO, CXEMBI ¥ IPUHLIUIIBI PAOOTHI
KOMOMHHPOBAHHBIX YCTAHOBOK.

YMETB:
- OOBSACHATH (PU3NYECKHE TPUHIUITBI

paboTHI MapOra30BbIX YCTAHOBOK.

PTIK-2 Cniocoben
y4acTBOBATh B IPOEKTHO-
KOHCTPYKTOPCKOU
JesTeNbHOCTH B chepe
HEPreTUIECKOTO
MaIIMHOCTPOECHUS

W JT-3prik-2 Beimosssier
KOMIUIEKC pacyeToB 2JIEMEHTOB
00BbeKTOB MpodhecCUOHATBEHOM
JESITEIIbHOCTH

3HATH:

- OCHOBBI IPOEKTUPOBAHUS U METOJUKY
KOHCTPYKTOPCKOI'O pacueTa TeII0BON
CXEMBbI TapOra30BOi YCTaHOBKHU
YTUJIN3aLIUOHHOTO TUIIA;

- BIIMSIHUE PA3JINYHBIX (PaKTOPOB HA
TEXHUKO-IKOHOMHWUYECKHUE TOKA3aTENN
[apOra3oBbIX YCTaHOBOK.

YMETB:
- PacCUYUTBIBATH TEIUIOBYIO CXEMY

I1apora3oBOH YCTaHOBKH;
- aHAJIM3UPOBATH BIUSHUE PA3IUYHbIX
(aKTOpOB HAa TEXHUKO-3KOHOMHUYECKHE




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IMOKAa3aTCJIn Iapora3oBbIX YCTAHOBOK;
- ONpCaACIsAITb TCXHUKO-3KOHOMHWYCCKUC
ITOKa3aTCJIN IIapOra3oBbIX YCTAHOBOK.

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
lazorypOunHbIe, MapoTypOUHHBIC ycTaHOBKH U apuratenu (ganee — OITOII), HanpaBneHUs MOATOTOBKH

13.03.03 DHepreTnyeckoe MAIIMHOCTPOCHHE,

OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeiHEro 0011ero o0pa3oBaHusl.

ypOBeHb OOpa3oBaHMs: BbICHIEE OOpa30BaHHUE -

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON 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 Beenenue. Pa3surue 6 7 2 - - - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
SHEPreTUUECKUX IIpopaboTka JICKIH#i, TOBTOPEHHUE MaTepHaa
TEXHOJIOTHH IO pa3zeiy U MOArOTOBKA K TECTY
11 Beenenue. Pa3surue 6 2 - - - - - - - 4 - «TepMoaMHAMUYECKHE OCHOBBI paOOTHI
SHEPreTUIECKUX KOMOMHHUPOBaHHBIX YCTaHOBOK»
TEXHOJIOTHH H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOG:
[1], cTp. 347-382
[2], cTp. 367-352
2 TennocuToBbIe UKITBI 12 4 - 4 - - - - - 4 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
KOMOWHHPOBaHHBIX [TpopaboTka JeKHi, U3y4eHHe MaTepHana 1o
YCTaHOBOK pasery U MOATOTOBKA K BEIITOJIHEHUIO 3aIaHUi
2.1 TermTocIOBbIE ITUKIIBI 12 4 - 4 - - - - - 4 - Ha TPaKTHYECKUX 3aHATHIX
KOMOHWHHUPOBAHHBIX IlodzomogKa K meKyuiemy KOHmMpOoio:
YCTaHOBOK [ToBTOpEHHe MaTepuaa no pasaeriy u
MOJrOTOBKa K TecTy «TepMoquHaMu4ecKue
OCHOBBI PaOOTHI KOMOMHUPOBAHHBIX
YCTaHOBOK»
H3yuenue mamepuanos numepamypHsix
UCMOUHUKOG:
[2], cTp. 19-29
[3]. 0
[4]. 1
3 Tunsl napora3zoBbIX 12 4 - 4 - - - - - 4 - Ilodzomoeka pacuemno-zpaguueckozo
YCTaHOBOK M UX 3adanun: B pamkax paboTsl HE0OXOIMMO
OCHOBHBIE HPUCTYNUTH K BHIIOJIHEHHUIO mil. 1-2
XapaKTEePUCTUKU WHIIMBH/YaJIbHOTO PACYETHOTO 3aaHus
3.1 Tumel mapora3oBeIX 12 4 - 4 - - - - - 4 - Iloozomoexa K ayOumopHovIM 3aHAMUAM:

5




YCTaHOBOK U UX

[TpopaboTka nekuuii, U3y4eHne Marepuaia mno

OCHOBHBIE pa3zeny U MOJrOTOBKA K BHITIOJIHCHHUIO 3aJaHHMA
XapaKTePUCTHKH HA MPAKTHYCCKUX 3aHITHIX
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], cTp. 30-79
[5], cTp. 1-6
4 [IpuHIMTIIaTHHEIE 52 12 18 22 Ilo0zomoeka K ayoumopHvlm 3aHAMUAM:
TerioBble cxemsl [1IMY - [IpopaboTka JeKIuii, H3ydeHne MaTepraia mo
VY 1 ux pacuer pa3zeny ¥ MOATOTOBKA K BEITIOHEHHIO 3aJaHIH
4.1 [puHIMTITaTHHEIE 52 12 18 22 Ha NMPaKTUYECKUX 3aHATHUAX
TerioBbie cxembl [1I7Y - Ilo0z0mo6Ka K KOHMPOILHOU padome:
V u ux pacuer IToBTOpEHUE MaTepuaa o pasieiy u
MOJIrOTOBKA K KOHTPOJIbHO# padote «Pacuer
TEXHUKO-DKOHOMUYECKHUX IT0Ka3aTeneit
ogHokoHTypHO [1I'Y-Y»
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B pamkax paboThl HEOOXOAUMO
BEITIOJIHUTH M. 1-2 HHINBHUIYaIHHOTO
pacUeTHOTO 3aIaHUsI U IPUCTYIHTH K
BEITTOJTHEHUIO M. 3-5 HHINBHUIYaTHHOTO
PacUeTHOTO 3a/laHHs
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], ctp. 107-149
[5], ctp. 7-24
[6], cTp. 271-359, 482-407
5 OcHoBHOE 16 6 4 6 Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
TEXHOJIOTHYECKOE [IpopaboTka eKIuii, u3ydeHne MaTepraia mo
o0opynoBaHue pa3zeny M MOATOTOBKA K BEITIOHESHUIO 3aJaHIHA
Mapora3oBBIX HAa MPAKTHYCCKUX 3aHITHIX
YCTaHOBOK Ilodzomogxa pacuemno-zpaduueckozo
5.1 OcHoBHOE 16 6 4 6 3adanusn: B pamkax paboThl HEOOXOAUMO
TEXHOJIOTHYECKOE BBIITOJIHUTH M. 3-5 HHIMBHYaTbHOTO
obopynoBanue pacueTHOTO 3a/JaHuS
MaporazoBbIX H3yuenue mamepuanog numepamypusix
YCTaHOBOK UCHIOYUHUKOB:

[2], cp. 251-356, 357-488
[6], ctp. 287-298




6 [Tapora3oBsie 10 4 - 2 - 4 - Ilo0z0mogKa K ayoumopHsim 3auamusam:
TEXHOJIOTUH JJIS [TpopaboTka nekuuii, U3y4eHne Marepuaia no
mojaepuuzaimu TOC pasJielry ¥ MoJAroTOBKA K BBIIIOIHEHUIO 3aJaHNi
6.1 ITaporasoBeie 10 4 - 2 - 4 - Ha NMPAKTHYECKUX 3aHATHAX
TEXHOJIOTUH IJIs Ilooz0mogKa K meKyuiemy KOHmpoio:
mozaepau3ammu TOC IMoaroroBka K 3amIUTe HHANBUIYaIEHOTO
pacdeTHOTo 3aJaHusl, TOBTOPEHHE MaTepHaa
IO pa3zie’aM M MOATOTOBKA K TecTy «THIIb
apora3oBbIX yCTaHOBOK. [laporazoBsie
TeXHOJIOTuH A1l MojepHu3au TOC»
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[2], ctp. 42-48, 64-74, 79
[6], cTp. 488-533
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 715

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beeoenue. Pazgumue snepeemuyeckux mexHono2uil

1.1. Benenue. Pa3Burtne sHEpreTMUECKUX TEXHOJIOTHUN

Pa3Butue snepreTuueckux TexHoioruid B mupe u Poccum. Mcnonp3oBanue ra3oTypOMHHBIX U
IIapOra30BbIX YCTAHOBOK B DHEPIETHUKE, UX MPEUMYILECTBA U HEIOCTATKH B CPABHEHUM C IPYTrUMHU
VUCTOYHMKAMHU 3JIEKTPOIHEPIUH.

2. Tennocunosvie UUKIIbL KOM6MHMD08GHHle YCMmMaHoOB0K

2.1. TerocuIOBbIE IUKIJIBI KOMOMHUPOBAHHBIX YCTAHOBOK

[TonsiTue o0 KOMOWMHUPOBAHHOM, OMHApHOM M TmaporazoBoM Iwkiax. [Ipenmymiecrsa
KOMOMHUPOBAHHBIX  TEPMOJMHAMHYECKUX  LMKIOB. BbiBog  cootnHomenuss ans  KILJI
KOMOWHHUPOBAaHHOTO ¥ OuHapHOoro mukiIoB. Koaddumuent Ounapnoctu. OcHOBHas wuues
pocTeiiero KoMOMHMPOBAHHOTO (Tapora3oBoro) I1wmkia. BeiBog cootHomenust ams KITJ]
napora3oBoro mukia. [IpeBpaiieHue TEerIoThl B AIEKTPOIHEPTUIO B YTHIIM3AIMOHHON Mapora3oBoi
ycranoBke (I[II'Y-Y). OcobeHHOCTH ra30TYpOMHHOTO M MapoCcHiIoBoro ukioB MY,

3. Tunwl napozca3oevlx yCniaHoO60K U UX OCHOBHblE XapaKmepucmuxKu

3.1. Tunsl mapora3oBbIX YCTAHOBOK U UX OCHOBHBIC XapaKTEPUCTHKU

Knaccudukanus maporazoBeix yctanoBok (III'Y), ux cxembl U UUKIBL TexHHUKO-
SKOHOMHYECKHE TIOKA3aTeJIM, MPEHMYIIECTBAa, HEJOCTaTKM W  OOJACTH  WCIOJIh30BAHHUS:
yrunuzauuonueix [I'Y, III'Y ¢ goxuranuwem; co copocom orpaboTaBmmx razoB ['TY B Tomky
korna; III'Y ¢ mapamtensHon cxemoli; III'Y ¢ BeITeCHEHMEM MapOBOM pereHepauuu TEIIOM ra3oB
I'TY; IIT'Y ¢ BeicOKOHanOpHbIM naporeneparopom; [1I'Y KoHTakTHOTO THIIA.

4. Ipunyunuanvrovie menaoesvie cxemol 1I1'Y-Y u ux pacuem

4.1. IlpuHuunuanssslie Tennossle cxeMsl [II'Y-Y n ux pacuer

Wcxonuple maHHble W OOHIMN TOAXOA K pacyeTy TEeIIoBOM cxeMbl yruiusanuonHou I[II'Y.
TeruoBass cxema u pacuer onHOKOHTypHOoM III'Y. Onrtummzanmsa nokaszareneit III'Y
YTWIM3ALMOHHOTO THUIMA: BapHaHThl TeoBod cxemel III'Y ¢ OZHOKOHTYpPHBIM KOTIOM
yruiauzatopom; ontumuszanus ['TY B cocrase III'Y; BeiOOp mapamerpoB u ontummusanus [ICY.
Mmuorokontypssle [II'Y-VY. TennoBas cxema u pacuer AByXKOHTYpHOU III'Y: mcxonHbele naHHEbIE,
BBIOOp OMOPHBIX TOYEK; pacyeT KOTIa-yTHIM3aTOpa; BBIOOP KOHLEMIUM MapoBOH TypOWMHBI U
pacdeT mpoiiecca pacmupenust B Hell. Onpenenenne TeXHUKO-d9KOHOMUYecKkux nokasarenen [1TY,
[ICY n IIT'Y.

5. OcHosHOe mexHON02UYeCcKoe 060DV()0661HU€ napoca3o6slx ycmaHo80K

5.1. OCHOBHOE TEXHOJOTHUYECKOE 000PYIOBAHUE MTAPOra30BbIX YCTAHOBOK

CoBpemennble sHeprerudeckne [TY s yrunumszanumonHbix [II'Y  oTeuecTBeHHBIX U
3apyOexHbIX mpou3BoauTeneil. TpeOoBaHHsS K KOTEIbHOH YCTAaHOBKE M KOTJIaM-yTHIN3aTOpaM
[IT'Y. TenmoBble CX€Mbl KOTEJIbHBIX YCTAHOBOK: CXEMa C BBIJEIECHHBIM [1€a3paTOPOM; CXeMa ¢
MHTETPUPOBAHHBIM JI€a9PATOPOM; CXEMa C Jea’palueil B KOHJEHCATOPE; CXEMa C BbIIEICHHBIM
BaKyyMHBIM J1€a3paTopoM. THIbI KOTJIOB-YTHJIM3aTOPOB M HX KOHCTPYKTHBHBIE OCOOEHHOCTH.
OcobenHocTy mapoBbIX TypOuH yruin3anuoHHbIX [1I'Y. [IpuMepsl KOHCTPYKIUI OTEUEeCTBEHHBIX U
3apyOexHbIX mapoBbix TypOuH g [II'Y. Komnonosku typb6oarperaros [II'Y-Y (mpumepst [1I'Y-
400 Voghera Energia SpA, T1I'Y-420 TOLI-26).



6. lapozazoswvie mexnono2uu oas mooepruszayuu TOC

6.1. [Tapora3oBbie TexHOIOTUM AJ1st MoaepHu3auu TOC

KomOunmpoBaHHbI 070K ¢ mapauiensHoi cxemoit (mpumep TOI[ “Altbach/Deizisau’).
Copocnas cxema III'Y (mpumep III'Y-420 Pszanckoit I'POC). KomOuHHMpoBaHHBIH OJIOK C
nojxorpeBom nurarenbHol Boxbl. [lomubiii nepesox B II'Y-Y (nmpumep III'YV-800 Kupumickoii
I'P3C).

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Copocnas cxema I1I'Y na nmpumepe [11'Y-420 Ps3anckoii [POC (1 gac);
2. Koncrpykuuu naposbix Typoun K-110-6,5 JIM3 u T-150-7,7 JIM3 (4 gaca);
3. Pacuer TemioBoii cxembl 1ByxkoHTypHOH [1I'Y-Y. BeiOop KoHIIENIINN TapOBOM TYpOHUHBI
(6 gacoB);
4. Pacuer TemioBoi cxembl 0qHOKOHTYpHOU [IT'Y-TOI] ¢ qoxkxuranueM: Ha yTHIM3alIMOHHOM
¥ KOMOMHHPOBAHHBIX peXrUMax (6 4acoB);
5. Pacuer TennoBoii cxembl 0qHOKOHTYpHOH I1I'Y-VY ¢ nutanuem geasparopa ot
JIOTIOJTHUTEIILHOTO ucnapuTens (2 yaca);
6. Pacuer TepmoanHaMuueckux nporeccoB B 3neMenTax [1I'Y (2 gaca);
7. 1IT'Y ¢ razonapoBoii TypOuHO# Ha mpumepe LM2500, LM2500+, LM6000 (2 yaca);
8. III'Y ¢ BrIcOKOHANOpHBIM MaporenepaTopom Ha npumepe [11'Y-200 HeBunHOMBICCKOM
I'POC (1 gac);
9. III'Y ¢ noxwuranuem Ha npumepe [1I'Y-115 MBT Ha 6a3e CeBepo-3amnaaHoii KOTEIbHOM T.
Kypcka (1 yac);
10. IlpeBpaiienue TemioTsl B anekrposnepruto B [II'Y-VY (2 gaca);
11. Pacuer npocrTeiiieii TeroBoit cxembl ogHOKOHTYpHOU [1I'Y-Y 6e3 momorpesa u ¢
MOJIOTPEBOM OCHOBHOT'O KOH/IeHcaTa (4 Jaca);
12. Tonnstit nepesox B IITI'Y-Y na npumepe I1I'Y-800 Kupumickoit 'POC (1 gac).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypCcoOBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



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

3arIaHupOBaHHBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

Konbr JTUCHUTLITUHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLUIIIINHE
WHJIUKATOPOB cooTBeTcTBUH C 11.3.1)
(B COOTBETCTBUH C pa3ieiioM 1)
1[2[3]4]5]6
3HaTh:
TEOPETUYECKHE OCHOBBI PAOOTHI WII-1 + TectupoBanue/Tect «TepmoanHamuueckue
KOMOMHHPOBAaHHBIX YCTAHOBOK H-Leme2 OCHOBBI pabOThI MAPOra30BbIX YCTAHOBOK)
TEHACHIINH paiBI/ITI/Iﬂ HapOFaSPBLIX TEXHOJIOTHH B VJT-Lom.s + TectupoBanue/Tect «TepMoguHaMUYECKHE
OTEYECTBEHHOH U 3apyOeKHOI SHEepreTuke OCHOBBI pa0bOThI MAPOTa30BbIX YCTAHOBOK)
YCTPOMCTBO, CXEMbI U IPUHIIUIIBI pA0OTHI PacuerHo-rpadudueckast pabora/3amura
KOMOMHHPOBAHHBIX YCTAHOBOK pacueTHoro 3agaHus «Pacder TernoBoi cxembl
[1apora3oBOH YCTaHOBKI
I/IH-ZPHK_Z + + + +
TectupoBanue/Tect «TuIBI Tapora3oBhIX
ycTaHoOBOK. [laporasoBbie TeXHOJIOTUU AJIs
MojaepHuzanuu TOCy
THUIIBI 1APOTa30BbIX YCTAHOBOK M UX OCHOBHBIE TectupoBanue/Tect «Tumel naporazoBbIx
XapaKTepUCTUKHU N-2pnk-2 + ycTaHoBOK. [lapora3oBbie TexHOIOTNHN AJIs
MozaepHuzauu TOCy
BJIUSTHUE PA3IUYHbBIX (DAKTOPOB HA TEXHUKO- PacuetHo-rpaduueckast pabora/BeinonHenue mi.
HSKOHOMMYECKHE NTOKA3aTENIN apOra3oBbIX 1-2 pacuerHoro 3aganus «Pacder TenaoBoil cxembl
YCTaHOBOK [apora3oBoi yCTaHOBKH»
PacuetHo-Tpaduueckas padota/3amura
NJ1-3prik-2 + pacdeTHOro 3angaHus «Pacder TeIIoBoON CXeMbl
[1apora3oBOl yCTaHOBKH»
KonTponbnas pabora/KontposnbHas paboTa
«PacueT TeEXHUKO-3KOHOMHYECKHX ITOKa3aTesen
oHOKOHTYpHOU [IT'Y-V)
OCHOBBI IIPOEKTUPOBAHUS U METOJIUKY PacuetHo-rpaduueckas pabora/3amura
KOHCTPYKTOPCKOT'O pacyeTa TEII0BON CXEMbI WJI-3prik-2 + pacueTHOro 3a1anus «Pacuer TemioBoi cxembl

napora30B0171 YCTAHOBKH YTHJIM3AIWMOHHOI'O TUIIA

HaPOFaSOBOI\/'I YCTAHOBKH»
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YMmern:

pacCUUThIBATH TCIIJIOBBIC ITPOLECCHI B 3JICMCHTAX
IMapora3oBbIX YCTAHOBOK

N-1pnk-2

PacuerHo-rpaduueckast pabora/BeimonHenue mi.
1-2 pacueTtHoro 3aganus «PacdeT TermIoBoit cxembl
[1apora3oBOH YCTaHOBKW

Pacuetno-rpaduueckas pabora/3ammura
pacueTHOro 3aganus «Pacyer TernoBon CXeMbl
apora3oBOl yCTaHOBKH»

Konrponsnas padora/Konrponsaas padora
«Pacuer TeXHHKO-3KOHOMHYECKHX ITOKa3aTelei
oaHOKOHTYpHOU [T['Y-VY»

OOBSACHITH (PU3HUCCKUE TIPUHIIUITBI PAOOTHI
Mapora3oBbIX YCTAHOBOK

W/I-2prik-2

PacuerHo-rpaduueckas pabora/3ammura
pacueTHOro 3aganus «Pacyer TermoBon CXeMbl
apora3oBOl yCTAaHOBKH

OIpPCACIIATh TCXHUKO-3KOHOMUYCCKHEC IMMOKA3ATCIIN
Mapora3oBbIX YCTaHOBOK

N-3prk-2

PacuerHo-rpaduueckast pabora/BeimonHenue mir.
3-5 pacuetHoro 3aaanus «Pacder TemIoBoi cXeMbl
[1apOra3oBOH YCTaHOBKM

Konrponsnas pabora/KontposnbHas pabora
«Pacuer TeXHUKO-9KOHOMUYECKUX NOKa3aTesen
oAHOKOHTYpHOU III'Y-Y»

TectupoBanue/Tect «Tumel maporazoBbIxX
ycTaHoBOK. [lapora3oBble TexHOIOTUHN AJIs
MozaepHuzauu TOCy

AHAJIIU3UPOBATH BJIIMAHUC PA3TTUYHBIX Q)aKTOpOB Ha
TEXHUKO-OKOHOMHUYCCKUEC ITOKA3aTCIN
Mapora3oBbIX YCTAHOBOK

N-3prk-2

PacuetHo-Tpaduueckas pabora/3amuTa
pacueTHOro 3aganus «Pacyer TermoBon CXeMbl
apora3oBol yCTaHOBKH»

pacCUUTHIBATh TEIIOBYIO CXEMY IIapOra30BOi
YCTaHOBKH

N /I-3prik-2

PacuetHo-Tpaduueckas padbota/BrinosHenue mii.
3-5 pacuerHoro 3a1anus «Pacder TETIOBOM CXEMBI
Napora3oBOi yCTaHOBKH»

KonTponbnas padora/KonTposbHas paboTa
«Pacyer TEXHHMKO-IKOHOMMUYECKUX MOKa3aTenen
oHOKOHTYpHOU [IT'Y-V)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzanuu: 3anuTa 3a1aHU
1. 3amuTa pacueTHoro 3aganus «Pacder TEIIOBOM cXeMbl IapOra3oBOi yCTaHOBKU»
(Pacuerno-rpaduueckas pabora)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. Tect «TepmoauHaMuyeckre OCHOBBI pabOThI IApOra3oBbIX ycTaHOBOK» (TectupoBaHue)
2. Tect «Tunsl napora3oBbIx ycTaHOBOK. Ilaporasossie TexHosornu i MoaepHuzanuu TOC»
(TectupoBanue)

Popma peanmmzanuu: [TucemenHas pabora
1. KonrposbHas pabora «PacdeT TeXHHKO-I)KOHOMHYECKHX TIOKa3aTenel OJHOKOHTYPHOM
[I'Y-¥Y» (KontponsHas pabota)

®Dopma peanuzaruu: [IpoBepka 3aganus
1. Bemomnnenue nm. 1-2 pacueTHoro 3aaanus «Pacder TEmIoBoi cxembl Hapora3oBoi
ycraHnoBkn» (PacuetHo-rpaduueckas padora)
2. Bomnonnenue nn. 3-5 pacuetHoro 3aganus «Pacder TennoBoil cxeMbl apora3oBoi
ycraHnoBkn» (PacuetHo-rpaduueckas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOUYHAs aTTECTALMUS MO JUCIUNJINHE

Oxzamen (Cemecmp Ne7)
Onenka ompezensercs B cOOTBETCTBUHU ¢ [lomoxeHnem o OauIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numniioMm BBICTaBIsE€TCA OLEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. Mansimenko C.I1.- "OcHoBbl coBpeMeHHOM sHepreTuku B 2 T. Tom 1. CoBpeMeHHas
teriosHepretuka”, M3natensctBo: "MOU", Mocksa, 2016 - (512 c.)
https://www.studentlibrary.ru/book/ISBN9785383010433.html;

2. Tpyxuuii A.Jl.- "[TaporazoBbie ycTaHOBKHM deKTpocTaniuil", M3garensctBo: "MOHN", Mockaa,
2017 - (675 ¢c.)

https://www.studentlibrary.ru/book/ISBN9785383010570.html;

3. Anekcannpos, A. A. Tabnuupl TermaopU3NIECKUX CBOMCTB BOJBI U BOASHOTO napa : CripaBOYHUK
/ A. A. Anexcanapos, b. A. I'puropse . — M. : U3a-8o MOU, 1999 . — 168 c. - ISBN 5-7046-0397-
1:60.00 .;
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4. Anekcanapos, A. A. h,s - tuarpamMma 17151 BOASIHOTO 1apa (1o crpaBoyHUKY "Tabmuiist
TerI0(U3NIECKUX CBOMCTB BOJIBI M BOAsIHOTO mapa") / A. A. Anekcannpos, b. A. I'puropses . — M.
: M3n-Bo MOU, 1999 . -1 c.;

5. Tpyxuuii, A. JI. Pacuer TEIIOBBIX CXEM MApOra3oBbIX YCTAHOBOK YTUJIM3ALIMOHHOTO THUIIA :
Metoanueckoe ocodue 1o Kypey "IHepreTuyeckie yCTaHOBKH'' 110 HAPaBJICHUIO
"Ouepromammuaoctpoerue” / A. 1. Tpyxuuii, C. B. Ilerpynun, Mock. a1epr. uH-T (MOU TVY) . —
M. : U3n-B0 MOU, 2001 . —24 c.;

6. llanes, C. B. ['a30TypOrHHBIC 1 1TapOTra30BbIe YCTAHOBKHU TEIJIOBBIX AJIEKTPOCTAHIIUN : yaeOHOE
nocoOue Juist By30B 1o Hanpasiienuto 140100 "Temnosnepreruka”, cnenuansHoctu 140101
"TerioBbIe EKTpUUYECKUE cTaHIUK" 0 qucturnHaM "[lapora3zoBbie v ra30TypOUHHBIC
YCTaHOBKH 3ieKkTpocTaHimii" u "TerioBsie u aToMHbIe dnekTpudeckue ctanuuu” / C. B. Lanes, B.
1. bypos, A. H. Pemesos ; Pex. C. B. Ilanes . — 3-¢ u3n., crep . — M. : 3n-Bo MOMU, 2009 . — 584
c. - ISBN 978-5-383-00340-4 ..

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

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

3. Windows / OniepanrionHasi cucrema cemeicTa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. SmathStudio.

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

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

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi oubamoreka - https://elibrary.ru/

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

5. Ba3a naHHbIX )KypHaJioB u3aareancTna Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl H3AaTeabcTBa Springer - https://link.springer.com/

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

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

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoreka - 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. ’Kypnaasl American Physical Society - https://journals.aps.org/about

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

15. HaumoHaIbHBII NOPTAJ OHJIAIH 00yueHns1 «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru
16. Opunmnanbubiii caiit @e1epaabHOroO areHTCTBA MO0 TEXHUYECKOMY PeryJTupoBaHMIO U
MeTpoJiornu - http://protect.gost.ru/

17. OTkpbITas yHuBepcuterckas nngpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HaAauMCHOBaHUue
YueOHbIC ayAUTOPUHU K-120, MamuHHbIA cepBep, KOHAULIUOHED
JUJIA IPOBEICHUS 3an MBI
JICKITMOHHBIX 3aHATHH U b-407, YucOnas CTOJI PENOAABATENS, CTOJI, CTYJI, TOCKa
TEKYLLETr0 KOHTPOJIA ayIUTOPHUS MEJIOBAasl, MYJIbTUMEIUIHBIN IPOEKTOP, SKPaH,
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JI0CKa MapKepHast

Y4eOHble ayAUTOPUHI
JUISl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-120, MamuHHEIT

cepBep, KOHIUIUOHED

3an UBI]
b-407, YuebHas CTOJI IIPENOAABATENS, CTOM, CTYJI, JOCKA
ayIUTOPHS MeJIoBasi, MyJbTUMEIUUHBINA TPOCKTOP, IKPaH,

JI0CKa MapKepHast

Y4eOHble ayIUTOpUU

K-120, MammHHBIH

cepBep, KOHIUIIUOHEP

JUJTA IPOBEICHUSA 3an MBI]
MIPOMEKYTOUYHOM b-415, YuebHas Kpecyo pabouee, CTOJ IPero1aBareis, CTOJI,
arrecranuu ayIUuTOpHUs CTYJI, JOCKa MEJIOBAasl, MYJbTUMEIUNHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHast
Ilomemenus mis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIN,
CaMOCTOSITEIbHOU KomnbrorepHusbrit BEIIAJIKA IS OJICK/Ibl, KOMIIBIOTEPHAS CETh C
paboThI YUTAJIbHBIN 3aJ1 BBIXOJIOM B MIHTEpHET, KOMIIBIOTED
MePCOHAJILHBIN, TPUHTEP, KOHAUIIUOHED

I1-28, KomuaTa mis
CaMOCTOSITEIIbHBIX
3aHATUN CTYJCHTOB

Tlomentenus st
KOHCYJIbTUPOBAHUS

I1-34, KaOuner

COTPYIHUKOB Kad.
[T

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJI KOMIIBIOTEPHBIHN, CTYJI, KA TSI
JIOKYMEHTOB, KA ISl OJEK I, TyMOA,
KOMITBIOTEPHASI CETh C BBIXOJIOM B MHTEpHET,
MHOTO(QYHKIIMOHATBHBIN IICHTP, XOJIOHILHUK

Ilomenienus st
XpaHeHUs

o0opynoBaHus U

y4eOHOTO HHBEHTAps

I1-42, KadenpanpHas
OoubnmoTeKa

Kpecyo pabouee, CTeIUIaX JJI XpaHSHUST KHHT,
CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,
BElIANIKa /IS OACXKIbI, TYMOa, KOMIIbIOTEpHAs
CETh C BBIXOJOM B MIHTEpHET,
MHOTO(YHKIIMOHATIBHBIN IIEHTP, KOMIIBIOTED
MePCOHANIbHBIN, MHBEHTAPh YUEOHBIN, KHUTH,

y4eOHUKHU, TocoOus

[1-05a, JlabopaTopus
a’pOIMHAMUKHI

I1-036, IToacobnoe

INOMCIICHHEC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KomOuHupoBaHHBIE YCTaHOBKH

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH 110 JMCUHUIIHHE:

KM-1 Tecr «TepMoauHaMuuecKue OCHOBBI pabOThI Iapora3oBbix ycTaHoBOK» (TecTupoBanue)

KM-2 Bemonnenue mi. 1-2 pacuerHoro 3aganus «Pacder TemnaoBoil cXeMbl apora3oBoil yCTaHOBKH
(Pacuerno-rpaduueckas pabora)

KM-3 KontposbHas pabota «Pacder TeXHUKO-IKOHOMUYECKUX MOKaszareiae oqHOKoHTypHOU [TI'Y-Y»
(KonTponwsHas pabora)

KM-4 Beinonnenue mi. 3-5 pacueTHOro 3aaanus «Pacuer TemioBoil cxembl Iapora3oBoil yCTaHOBKU»
(PacuerHo-rpaduueckas padbora)

KM-5 3ammra pacuetHoro 3aaanus «Pacuer TemioBoil cxemsl napora3oBoil ycraHoBku» (Pacuetno-
rpadudeckas padbora)

KM-6 Tecrt «Tumnsl mapora3oBbiX ycTaHOBOK. [lapora3oBbie TeXHOIOTHH [Tt MoiepHU3anuu TOC»
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuuminHb KM: L 2 3 4 > 6
pasjena Henens 4 7 9 11 15 16
KM:
1 BBenenue. Pazsutue sHepreTuueckux
TEXHOJIOTHI
11 Beenenue. Fa3BHTPIe JHEPreTUYECKUX +
TEXHOJIOTHI
2 TennocunoBble UKJIBI KOMOMHUPOBAHHBIX
YCTaHOBOK
21 TennocunoBble UKJIBI KOMOMHUPOBAHHBIX + +
YCTaHOBOK
3 Tunsl napora3oBbIX YCTAHOBOK U UX
OCHOBHBIE XapaKTEPUCTUKU
31 Tunsl napora3oBbIX YCTAHOBOK U UX + +
OCHOBHBIE XapaKTEPUCTUKU
4 [IpuHnunuaneHele TemioBbie cxemsl [II'Y-Y
U MX pacueT
41 [IpuHnunuaneHble TemIoBbie cxeMsl [II'Y-Y + + + + +
U MX pacueT
5 OCHOBHOE TEXHOJIOTHYECKOE 000PY0BaHNE
11apOra30BbIX YCTAHOBOK
51 OCHOBHOE TEXHOJIOTHYECKOE 000PY0BaHNE N +
11apOra30BbIX YCTAHOBOK
6 [Tapora3oBble TEXHOJIOTUHU IS
mozaepuam3aiuun TOC
6.1 [Tapora3oBble TEXHOJIOTUHU IS + +

mozaepuam3aiuu TOC
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BecKM,%:| 5 | 25 | 20 | 15 | 25 | 10 |
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