MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE
HaumeHoBaHune o6pa3oBaTebHOI mporpaMMel: MHTe/IEKTyalbHbIEe IPOM3BOJACTBEHHbIE TEXHOJIOTMH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPTETUYECKUE MAIIIUHBI U YCTAHOBKHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa3oBaTe/bHBIX OTHOIIEHUIT

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

6 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

6 cemecTp - 85,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora
KoJssiokBHYM

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

B Bnapeney MuTpoxosa O.M.
[IpenomaBaTelib Mo ¢ NaerTbnratop R1d0I453c-FichoriakOM-ee811867 O.M. MuTtpoxoBa
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBO'HHTe‘HB o il Bnageney OBeyYyHUKoB C.A.
00pa3oBaTeIbHON IPOrPaMMBI " Mol Vaernmukarop___RBI25bFLe-OvechnikovsA-ad43abe C.A. OBeUHUKOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

X a ik,

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

roH4apoe A.J1.

Mol ¢

Wpentndukatop

ledb7e3c-GoncharovAL-b043abe)

A.JIL. 'onuapoB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieabr ocBOEHHS AHCHHMILIMHDI.

U3ydeHHE OCHOB TEOpUU U pacyera ra3oTypOUHHBIX,

HapOTyp6I/IHHBIX N Mapora3oBbIX YCTAaHOBOK C CIHHBIX HOSI/ILII/Iﬁ U OCHOB IPOCKTHPOBAHUA
OHCPIr€TUYCCKUX YCTAaHOBOK Ha 0aze IMIapOBbIX U I'a30BbIX Typ6I/IH

33[[3‘11/1 AUCHHUIIIMHBI

- I3y4YCHHE 3aKOHOMEPHOCTEH MPOLIECCOB, MPOUCXOAAIIUX B TEIIIOIHEPIETUYECKUX YCTaHOBKAX;

- U3y4eHHE YCTPONUCTBA, CXEM U MPUHIUIIOB PabOThI TEIUVIOOHEPTETHUECKUX YCTAaHOBOK;

- OBJIaJICHUE OCHOBAMM pacyeTa TEIUIOBBIX CXEM TEIJIOOHEPreTUYECKUX YCTaHOBOK;

- U3y4eHHE BIUSHHS PA3IMYHbIX (PAaKTOPOB HA TEXHUKO-3KOHOMUYECKHE NOKA3aTEeIH
TEIJIOOHEPreTUYECKUX YCTaHOBOK;

- OBJIaJIEHUE OCHOBAaMH TEXHUKO-3KOHOMUYECKOI0 000CHOBAHMSI IIPU MPOEKTUPOBAHUHI
TEIJIOOHEPIreTUYECKUX YCTaHOBOK;

- 03HAKOMJICHHE C KOHCTPYKIIMEH OCHOBHBIX Y3JIOB MAPOBBIX TYPOUH U Ta30TypOMHHBIX

YCTAHOBOK;

- I3Y4YCHHE YCTPOMCTBA, CXEM U MIPUHIIUIIOB PAOOTHI MAPOTa30BhIX YCTAHOBOK;
- OBJIAJICHUE OCHOBAMHM pacueTa TEIUIOBBIX IPOLIECCOB B IAPOTra30BbIX YCTAaHOBKAX.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

PIIK-3 Criocoben
y4acTBOBAaTh B
MIPOU3BOACTBEHHO-
TEXHOJIOTHYECKOM
JeATEeILHOCTH B chepe
SHEPreTUYECKOro
MalIMHOCTPOEHUS

UA-1pnk-3 JeMoHCTpHpYET
MOHUMaHKE KOHCTPYKIIUHU U
MIPUHITUIIOB PAaOOTHI 0OBEKTOB
PO eCCUOHAIIBHON JEATETHHO
CTH

3HATH:
- KOHCTPYKIIMIO OCHOBHBIX 3JIEMEHTOB
ra3oTypOMHHBIX YCTaHOBOK;

- OCHOBHBIE THIIbI YHEPT€TUUECKUX
YCTaHOBOK U UX MECTO B SHEPIETHKE;

- BIIUSIHAE OCHOBHBIX ITapaMeTPOB Ha
TEXHUKO-3KOHOMHUYECKHUE TOKa3aTeln
NapoTypOMHHBIX YCTAHOBOK;

- BIIUSIHUE PA3JINYHBIX (aKTOPOB HA
TEXHUKO-IKOHOMHUYECKHUE TIOKA3aTENN
SHEPreTUYECKON Ta30TypOMHHON
YCTaHOBKHY;

- YCTPOMCTBO, CXEMBI U IPUHIMIIBI PaOOThI
MIapOCUJIOBBIX YCTAaHOBOK;

- YCTPOMCTBO, CXEMBI U MIPUHIMIIBI PaOOThI
[1apora3oBbIX YCTaHOBOK;

- YCTPOMCTBO, CXEMBI U IPUHIMIIBI PaOOThI
ra3oTypOUHHBIX YCTaHOBOK;

- TUIIBI TAPOBBIX TYPOUH U KOHCTPYKLIUIO
UX OCHOBHBIX Y3JIOB;

- TEOPETUUYECKHE OCHOBBI
TEPMOJUHAMHYECKHUX IIPOLIECCOB,
MIPOUCXOAIINX B dJIEMEHTaX
MIapOCUJIOBBIX YCTAHOBOK;

- TEOPETUYECKHE OCHOBBI PabOUNX
IIPOLIECCOB, TPOUCXOJAINX B DJIEMEHTaX
ra3oTypOMHHOMN YCTaHOBKH.

YMETB:
- pacCYUTBIBATh TEXHUKO-DKOHOMHYECKHUE
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

MOKa3aTeIH MapoTypOMHHBIX YCTAHOBOK;
- paccuuTHIBaTh TEIJIOBBIE MPOLIECCHI B
AJIEMEHTaX MapoTypOMHHBIX YCTAaHOBOK;
- paccUuTHIBaTh TEIJIOBBIE MPOLIECCHI B
AJIEMEHTaX ra3oTypOMHHBIX YCTaHOBOK;
- paccUuTHIBaTh TEIJIOBYIO CXEMY
HEPTreTUYECKON ra30TypOuHHOM
YCTaHOBKHY;

- paccuUuTHIBaTh NPUHIUIHAIIbHEIE
TEIUIOBBIE CXEMBI MTAPOTYPOUHHBIX
YCTaHOBOK;

- OIPENENATh TEXHUKO-3KOHOMUUYECKHE
MOKAa3aTeNH Mapora3oBbIX YCTAaHOBOK;

- OIPEIENATh TEXHUKO-3KOHOMHUYECKHE
MOKAa3aTeNH ra30TypOUHHBIX YCTaHOBOK;
- 00BACHATH (PU3UUECKUE TPUHIIUIIBI
paboThI AIIEMEHTOB ra30TyPOUHHBIX
YCTaHOBOK U UX KOHCTPYKLHIO;

- 00BACHATH (PU3HUECKUE TPUHIIMUIIBI
paboThl NapOTYpOUHHBIX YCTAHOBOK U
KOHCTPYKIHIO OCHOBHBIX Y3JI0B MapPOBBIX
TypOuH;

- 00BACHATH (PU3HUECKUE TPUHIIMUITBI
paboThHI MapOra3oBhIX YCTAHOBOK.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaabHOM  00pa3oBaTelbHOM MporpaMme
WuTennekTyansHble TPOU3BOACTBeHHBbIE TexHojoruu (mamee — OIIOII), HampaBieHHs MOATOTOBKH
13.03.03 DOueprernueckoe MaIIMHOCTPOCHHE, YPOBEHb O0Opa3oBaHUs: BbICIIEE OOpa3oBaHUE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 4 3a4eTHBIX euHUIIbI, 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 B kypc. 6 6 2 - - - - - - - 4 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
OHepreTuka u [TpopaboTka JeKunH, U3y4eHUE U TOBTOPECHUE
JNEKTPOTCHEPUPYIOLIHE Marepuala 1o pasjeiy, MoJroToBKa K TeCTy
CTaHIMU «DHepreTuKa u 3JIeKTPOTreHEPUPYIOLIHe
11 Beenenue B kypc. 6 2 - - - - - - - 4 - CTaHLIUU»
OHepreTuka u H3yuenue mamepuanog 1umepamypHsix
JNEKTPOTCHEPUPYIOLIHE UCIOYHUKOG:
CTaHITIH [1], cTp. 20-38, 355-398
2 T'azorypOuHHBIE 48 12 - 14 - - - - - 22 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
9HEPreTHIecKHe [TpopaboTka nexuuii, U3y4eHne Marepuaia no
YCTaHOBKH pasziery ¥ IoJroTOBKA K BBIIIOIHEHHUIO 3aJaHNi
2.1 l'azorypOuHHBIE 48 12 - 14 - - - - - 22 - HA NMPAKTHUYECKUX 3aHITHUAX
9HEPreTHIecKHe Ilo0z0mogKa K meKyuiemy KOHmpoJio:
YCTaHOBKH [ToBTOpEHHe MaTepuaia no pasaeriy u
MOJITOTOBKA K KOJIOKBUYMY «KoHCTpyKIms
31eMeHToB ' TY»
I10020mogKa K KOHmMpPONbLHOU padome:
[ToBTOpEHHe MaTepuaa o pasaeriy u
MIOJITOTOBKA K KOHTPOJIBbHOII padote «Pacuer
TEPMOJMHAMUYECKHUX TIPOLIECCOB B AIIEMEHTAX
I'TY. Pacyer TEXHUKO-2KOHOMUYECKHUX
noKazaTesiel ra30TypOMHHON YCTaHOBKI
H3zyuenue mamepuanos 1umepamypHsix
UCHOYHUKOG:
[1], cTp. 216-276
[2], cTp. 372-432
[3], cTp. 4-13
3 [TapocuioBsie 40 10 - 12 - - - - - 18 - Iloozomoexka K KORmMpPoNbLHOU padome:
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YCTaHOBKH IToBTOpeHue maTepuaa 1o pasaeiny u
3.1 ITapocumnoBsie 40 10 12 - 18 - MOJrOTOBKa KOHTPOJIbHOU pabote «Pacuer
YCTaHOBKH TEPMOANHAMHYECKHX IIPOLIECCOB B 3JIEMEHTaX
IITY. PacueT TeXHUKO-9KOHOMUYECKUX
moKasaresel mapoTypOMHHON yCTAaHOBKI
Ilo020moeKa K ayOumopHovim 3aHAmuaM:
[IpopaboTka JeKIuii, H3ydeHne MaTepHaia 1o
paszienry ¥ MOAroTOBKA K BBIIIOIHEHHUIO 3aJaHNH
Ha MPaKTHIECKNX 3aHATHIX
Ilo020mogKa K meKyuiemy KOHmMpOoIo:
IToBTOpeHne MaTepuana 1o pasaeiny u
MOJIrOTOBKA K KOJJIOKBUYMY «KoHCTpyKums
MapOBBIX TypOUH»
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], eTp. 36-91, 162-215
[2], cTp. 14-39
[4], cp. 27-64, 70-99
[7], 168 c.
[8], 1c.
4 OCHOBHBIE TEOPUHU 14 4 2 - 8 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
KOMOMHHPOBAHHBIX [IpopaboTka JeKIuii, n3ydeHne MaTepuana 1mo
(TmraporasoBbIx) pa3zeny ¥ MOArOTOBKA K BHITIOJHEHHIO 3aJaHIH
YCTaHOBOK Ha MPaKTHYECKUX 3aHITHIX
4.1 OCHOBHBIE TEOpUHT 14 4 2 - 8 - IlodzomogKa K meKkyuiemy KOHmMpOio:
KOMOHWHHUPOBAHHBIX IToBTOpEHNE MaTepuaia o pa3ieiy u
(TmraporasoBbIx) MIOJITOTOBKA K KOJJIOKBUYMY
YCTaHOBOK «KomOuHMpOBaHHbBIE (TTAPOTa30BbHIC)
YCTaHOBKI»
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[5], eTp. 19-79, 107-149
[6], cTp. 1-24
[7], 168 c.
[8], 1c.
Dk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 144.0 28 28 0.5 52 335
Hroro 3a cemectp 144.0 28 28 0.5 85.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc. nepeemuka u dneKkmpo2eHepupyiouiue cmanyuy

1.1. BBenenue B Kypc. DHEPreTHKa U 3JIEKTPOreHEPUPYIOIIUE CTaHIIUU

OHepretuka. TOIIMBHO-?HEPreTUUYECKUE PECYpChl M HX HCIOJIb30BaHHWE. THIIBI CTaHIMIL.
CpaBHeHHE HSHEPreTHYECKUX YCTAaHOBOK IO SKOHOMHYHOCTH. Kiaccudukamus sHepreTHuecKux
MaIInH, 00J1acTh MIPUMEHEHUs, XapaKTepHble 0coOeHHOCTH. [loHATHE O TypOOMammHax, 00JIacTh
MPUMEHEHHUS U UX KJIacCU(pUKaIUS.

2. Fa30mVD6MHHbl€ JHepecemu4yecKue yCmaHosKu

2.1. I'a30TypOMHHBIC YHEPTETUUECKHUE YCTAHOBKH

Tepmogunamuyeckuii mmki npoctod I'TY. VYerpoiictBo cxema u mpunnumn padorsr ['TY.
HexkoTopsie Temnodusnueckre cBOWCTBa BO3AyXa U MPOAYKTOB CrOPaHUs OPraHMYECKOTo TOILIMBA.
Tepmoannamuueckue npoueccsl B 'TY u ux pacuer. OCHOBHBIE NTOKa3aTeNU KJIACCHUECKOT0 [IUKJIIA
I['TY u ux ananu3. DnHeprernueckuid Oamanc ['TY. BrnusHue pa3nuusbix (GakToOpoB Ha
xapakrepuctukun I'TY. HawanpHas Ttemmeparypa u Temmeparypa okpyxaroumed cpeasl. KIIZ
ra3oBoil TypOMHBI U Bo3aymHOro kommpeccopa. KIIJ[ ra3oBoil TypOWHBI M BO3AYIIHOTO
KoMmripeccopa. OCHOBHBIE Y3JIbI M yCTpoicTBO coBpemeHHou ['TY. [IpeumyiectBa, HEIOCTATKU U
obnactu npumenenust ['TY. Duepreruueckuii 6ananc oxnaxaaemon ['TY. [IpubnuxeHHslit pacuer
I['TY c oxmaxmaeMoil ra3oBoil TypOuHOU. [IpoToUHAas YacTh W MPUHIUI ISHCTBUS KOMIIpeccopa 1
TypOunbsl. OcobeHHoctn  KoHCcTpykuumu ['TY ¢ oxnaxmaemoi  ra3oBoil  TypOMHOIL.
CosepuienctBoBanue npocroit I'TY. I'TY ¢ perenepanueit. ['TY ¢ nmpoMexyTOUHBIM MOJBOJIOM
TEIJIOTHI M IPOMEKYTOUHBIM OXJIaxaAeHneM Bo3ayxa. ['TY ¢ momorpeBarensiMu ceTeBOM BOJIBI..

3. Ilapocunosvie ycmanosku

3.1. [TapocunoBble yCTaHOBKH

[TonsiTie O MapOCUIIOBOM, MApONPOU3BOAIICH W MApOTypOMHHON YCTaHOBKAX. Y CTPOMCTBO,
cxema u npuHuun padotsl [ICY. Hekoropsle Tennopu3nyeckre CBONCTBAa BOJIBI M BOJISHOTO Tapa.
Tepmoannamuueckue mpoueccel B aeMeHTax IICY u ux pacuer. OCHOBHBIE AKOHOMUYECKHE
nokasarenu npocreiei I[1TY. Bnusaue paznnuHbix (akTOpoB Ha S5KOHOMUYECKHE TOKA3aTeN U
HanexkHocTh [ITY: HayalbHBIX M KOHEYHBIX MapaMeTpOB Ha pacHolaraéMblil Teruionepenasn
TypOunsl u tepmuueckuit KITJ[ nukia; mpomexxyToyHoro neperpeBa napa. Beioop HauaslbHBIX U
KOHEYHBIX MapaMeTpoB IMapa MpH MPOEKTUpOBaHUHU. BpIOOp mMmapamMeTpoB NPOMEKYTOUHOIO
neperpesa. PereHepaTUBHBIM IIOJOIPEB IHUTATEIBHON BOABL. PereHepaTwBHBIM LMKI MU €ro
nperMmyliecTBa. PereHepatuBHbIM UMK C OJHMM TnoaorpesareineMm. HarpeB Boael B
perenepatuBHoi cucreme IITY. Tennosas cxema peanbHoit IITY. Pacuer tenmoBoy cxemsl IITY u
€€ DKOHOMMYECKHX TIoKazaTesneld. YcTpolcTBO U (yHKUIMOHHMpoBaHHE coBpeMeHHOM TOC,
paOotatoieii Ha opraHmdyeckom TomuBe. Ilonstme o Temnodukaumu. PaznenbHas u
KOMOMHHMpOBaHHAasl BbIpaOOTKA 3JIEKTPOIHEPTUU U TeIula. TepMOJMHAMHUYECKOE MPEUMYIIECTBO
KOMOMHUpOBaHHON  BbIpaboTku.  Ilokasaremm  kawectBa  pabotel  TOL[.  YcerpoiicTBo
BojonoorpeBarenbHoi yecranoBku TOLI. Pecypcrl, morpednsemsie ADC, ee pOIyKIIUsS U OTXObI
pou3BOACTBA. IIpeacraBiaeHue 0 ANEPHBIX PEAKTOPAX PA3JIMYHOIO TUIA. TEXHOJIOIMYECKUE CXEMBI
MPOU3BOJICTBA AeKkTpodHeprun Ha ADC ¢ peakTopaMu pas3iauuHbIX TUIOB. [IpenmymiectBa u
HepocTaTku ADC 1o cpaBHeHuto ¢ TOC. YcTpoicTBO M KOHCTPYKIIMS OCHOBHBIX Y3JIOB IapOBOM
TypOuHbl. Turbl MapoBbIX TypOMH M O0JACTM HX HCIOJIb30BaHUA. OCHOBHBIE TEXHHYECKHE
TpeOOBaHUS K MapOBBIM TYpPOMHAM M UX XapaKTEPUCTHKHU..

4. OcrosHble meopuu KOMOUHUDOBAHHLIX (Nap02a306blX) YCMAHOB0K




4.1. OcHOBHBIE TEOPHH KOMOMHUPOBAHHBIX (T1aPOTra30BbIX) YCTAHOBOK

OcHOBHasE wujesi MPOCTEeHIIero KOMOWHHMPOBAHHOTO (Irapora3oBoro) Iwmkia. [lapora3oBsie
YCTAHOBKH C KOTJIOM-YTHJIN3aTOPOM. DHEPreTHYECKi Oananc u skoHommuuyeckue nokaszarenu [1I'Y
yrimzanonHoro tumna (III'Y-Y). MuorokonTypabie cxembl [II'Y-Y. Cxema ¢ TOTOJHUTEILHBIM
ckuranueM tormBa. Knaccudpukanus I[IIY, ux THOBL, NOpeuMyniecTBa M HEAOCTATKHU.
CpaBHUTENBHBIA aHAIN3 YHEPreTUYECKUX YCTAHOBOK Pa3aM4HOro THuna. JlOCTUTHYTBIA YypOBEHb
SKOHOMHUYHOCTHU IHEPreTUUECKUX YCTAHOBOK M NEPCIEKTUBBI UX Pa3BUTHSL..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer 0OCHOBHBIX TEXHUKO-3KOHOMHUYECKuX mnoka3aresneit ['TY (1 yac);
2. Bo1bop crerneHu NOBBIIICHUS JaBICHHsI KOMIIpECCOpa B 3aBUCUMOCTHU OT Ha3HaueHus ['TY
(1 gac);
3. Pacuer I'TY npoctoii TerioBoit cxeMsl (2 vaca);
4. OneHka BIUSHUS Pa3InYHbIX (PaKTOPOB HA SKOHOMHUYeckue nokazarenu ['TY (4 yaca);
5. Pacuer u cpaBHeHUE pa3IUYHBIX BAPUAHTOB MPOCTEUIINX TEIUIOBbIX cxeM [ITVY (2 yaca);
6. YcrpoiictBo u kouctpykiusa ['TY (4 gaca);
7. PacueT 0CHOBHBIX TEXHUKO-d3KOHOMUYECKUX nokasarenei [ITY (2 uaca);
8. O1eHKa BIMSHUS HaYaJIbHBIX U KOHEUHBIX IIapaMeTPOB Ha pacrojiaraéMblil TeIionepenasn
TypOuHBI, TepMudeckuil u abcomoTHbli BHyTpeHHuit KI1/] typ6oycranosku (2 vaca);
9. Pacuer npocretimeit onnokontypHou [1I'Y yrunuzamuonnoro tumna (2 yaca);
10. Peanbhas cxema [ITY. YerpolcTBO 1 KOHCTPYKLMS TapoBOil TypOuHEI (4 yaca);
11. Pacuer TepmoinHaMuyeckux npoueccoB B anemeHTax [ITY (2 yaca);
12. PacueT TepMOaMHAMUYECKHX TTporieccoB B 3nieMeHnTax ['TY (2 gaca).

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEHIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Kongsl
JUCLUIIIINHE COOTBETCTBUU C
HWHJIUKAaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
11234
3HaTh:
TEOPETUYECKHE OCHOBBI PA0OUUX MPOIIECCOB, KonTponbnas pabora/Kontponbnas pabota «Pacuer
MIPOUCXOISIINX B JIEMEHTAX ra30TypOUHHOM W1 + TEPMOJIMHAMUYECKUX MpoLeccoB B aneMeHTax ['TY. Pacuer
-1prk-3 . .
YCTaHOBKHU TEXHUKO-3KOHOMHYECKUX MOKa3aTeeil ra30TypOuHHON
YCTaHOBKH)
TEOPETUUYECKUE OCHOBBI TEPMOJIMHAMUYECKUX Konnoksuym/Komnoksuym «KOHCTpYKIUs TApOBBIX TypOUH)
MPOLECCOB, MPOUCXOASAIIMX B 3JIEMEHTAaX N-1prik-3 +
MapOCHJIOBBIX YCTAHOBOK
THUIIBI TAPOBBIX TYPOUH M KOHCTPYKIIHIO UX -1 + KomnnmokBuym/KosmokBuym «KOHCTPYKITHS TAPOBBIX TypOHH
-lpnk-3
OCHOBHBIX Y3JIOB
YCTPOMCTBO, CXEMBI U TPUHIIUIIBI PAOOTHI V-1 + Konnoxsuym/Komnoksuym «KoHcTpykius memMeHToB I'TY »
-lpnk-3
ra30TypOMHHBIX YCTAHOBOK
YCTPOMCTBO, CXEMBI U TPUHIIUIIBI PAOOTHI -1 + Konnoksuym/Konnoksuym «KomMOuHIpOBaHHBIE (TTApOTa30BLIC)
-lpnk-3
I1apOra30BbIX YCTAHOBOK YCTaHOBKH)
YCTPOMCTBO, CXEMBI U TPUHIIUIIBI PAOOTHI KonTponbnas pabota/Kontponbhas pabota «Pacuer
[IapOCUJIOBBIX YCTAHOBOK W1 + TepMOJAMHAMUYECKUX npoueccoB B anemeHTax [ITY. Pacuer
-lpnk-3 o o
TEXHUKO-dKOHOMHUYECKUX MOKa3aTeneil mapoTypOuHHOM
YCTaHOBKHY
BIUSTHUE Pa3UYHBIX (DAKTOPOB HA TEXHUKO- KonTponbnas pabota/Kontponbnas pabota «Pacuer
AKOHOMHUYECKHUE TTOKA3ATEIN IHEPreTUYECKON W1 + TEPMOJIMHAMUYECKUX MpoleccoB B aneMeHTax ['TY. Pacuer
. -lpnk-3 9 .
ra3oTypOMHHOMN YCTaHOBKH TEXHUKO-IKOHOMHUYECKUX MMOKa3aTeneil ra30TypOMHHON
YCTaHOBKH»
BJIMSIHAE OCHOBHBIX ITAPAMETPOB HA TEXHUKO- KonTponbnas pabota/Kontponbnas pabota «Pacuer
SKOHOMUYECKHE MOKA3ATEH MapOTypOMHHBIX TepMOJIMHAMUYECKUX MpolieccoB B aneMeHnTax [ITY. Pacuer
YCTaHOBOK UA-Lemcs ¥ TEXHUKO-IKOHOMHUYECKUX MMOKa3aTeneil mapoTypOuHHOM
YCTaHOBKHY
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OCHOBHBIC THIIbI SHEPICTUYCCKUX YCTAHOBOK U

TectupoBanue/Tect "DHepreTruka M JIEKTPOrCHEPUPYIOIIHE

X MECTO B DHEPIE€THKE WJ-Temis craHuu"
KOHCTPYKIIMIO OCHOBHBIX 3JIEMEHTOB VT-Lomics Komnoksuym/Komnoksuym «Korctpykuust 3memMenToB ['TY »
ra30TypOMHHBIX YCTaHOBOK
YMeTh:
OOBSICHATH GU3NICCKUE MPUHITUTIBI PAOOTHI VIJT-Lomics KomnnokBuym/Komnoksuym «KomMOuHIpOBaHHBIE (TTAPOTA30BEIC)
11apora3oBbIX YCTAHOBOK YCTaHOBKHY
OO0BACHATH GU3NYECKUE MPUHITUIIBI PAOOTHI KonnokBuym/KomnokBuym «KOHCTpyKIust HapOBBIX TypOUH»
MapoTypOMHHBIX YCTAHOBOK M KOHCTPYKIIUIO N-1prik-3
OCHOBHBIX y3JIOB TapOBBIX TypOUH
OOBSACHATH GU3NICCKUE MPUHITUTIBI PAOOTHI KomnnokBuym/Kommoksuym «KoHCTpyKIus meMeHTOB ['TY »
AJIEMEHTOB ra30TypOMHHBIX YCTAHOBOK U MX W J-1prik-3
KOHCTPYKIHIO
ONpEeaEHATh TEXHUKO-3KOHOMUYECKHE KonTponbnas pabota/Kontponbnas pabota «Pacuer
[I0KAa3aTeIH ra30TypOMHHBIX YCTaHOBOK VT-Lomic.s TEpMOJAMHAMUYECKUX MpoueccoB B uieMeHTax ['TY. Pacuer
) TEXHUKO-9KOHOMHYECKUX MOKa3aTeeil ra30TypOuHHON
YCTaHOBKHY
OIIPEAEIATh TEXHUKO-DKOHOMUYECKUE VIT-Lemics Komnoksuym/KomnokBuym «KoMOrMHMpOBaHHBIE (TTapOra3oBbIe)
MTOKA3aTeJIM N1apora3oBbIX YCTAHOBOK YCTaHOBKHY
paccuuThIBaTh NPUHIUIHAIBHBIE TEIIIOBBIE Konrponsnas padora/KonrponbHas padora «Pacuer
CXEMBbI MapOTYPOMHHBIX YCTAHOBOK VIT-Lemics TepMOJAMHAMUYECKUX poueccoB B anemeHTax [ITY. Pacuer
) TE€XHUKO-3KOHOMUYECKUX MOKa3aTesell mapoTypOuHHON
YCTaHOBKH)
paccUuThIBaTh TEIJIOBYIO CXEMY Konrtponsnas padora/KonrponbsHas padora «Pacuer
SHEPreTHYECKO ra30TypOMHHON YCTaHOBKHU VJT-Trmca TEpMOJAMHAMHUYECKHUX MpoueccoB B temeHTax ['TY. Pacuer
) TE€XHUKO-3KOHOMUYECKUX MOKa3aTeleil ra3oTypOMHHOM
YCTaHOBKHY
paccuuThIBaTh TEIJIOBBIE MPOLIECCHI B Konrponsnas pabora/KonrposnbHas padora «Pacuer
3JIEMEHTaX ra3oTypOUHHBIX YCTaHOBOK VJT-Trmca TEpMOJMHAMHUYECKHUX MpoueccoB B anemeHTax ['TY. Pacuer
) TE€XHUKO-3KOHOMUYECKUX MOKa3aTeleil ra30TypOMHHOM
YCTaHOBKH
paccuuThIBaTh TEIJIOBBIE MPOIECCHI B N J1-1prik-3 KonTponbnas pabora/KonTtponbHas pabota «Pacuer
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3JIEMEHTaX MapoTypOMHHBIX YCTAHOBOK

TepMOJIMHAMUYECKUX MpolieccoB B aeMenTax [ITY. Pacuer
TEXHUKO-3KOHOMUYECKUX MOKa3aTeleil mapoTypOuHHON
YCTaHOBKHW

pacCUUTHIBATh TEXHUKO-3KOHOMHYECKUE
MOKa3aTeIH MapoTypOMHHBIX YCTAHOBOK

N -1prk-3

Konrponsnas padora/KonrponsHnas padora «Pacuer
TepMOJIMHAMUYECKUX TpolieccoB B aeMenTax [ITY. Pacuer
TEXHUKO-3KOHOMUYECKUX MOKa3aTeeil mapoTypOuHHON
YCTQHOBKH»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIHUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Tect "DHepreruka u 3MekTporeHepupyromue ctaniuu" (TectupoBanue)

Dopma peanuzaruu: [lncbemennas padota
1. KonTponbhas pabota «Pacder TepmogunHaMuuecKkux mporeccoB B anemenTax ['TY. Pacuer
TEXHUKO-3KOHOMHMYECKHUX MOKa3aresneil ra3oTypounHoi yctaHoBku» (KonTponbHas pabota)
2. KonTponbHast pabota «Pacuer TepmoaguHaMudeckux mpoiieccoB B anemenTax [1TY. Pacuer
TEXHUKO-IKOHOMHYECKUX MOKa3areneil maporypOuHHoM ycranoBku» (KoHTponsHas pabota)

Dopma peanuzanuu: YcrHas popma
1. KonnokBuym «KomOuHMpoBaHHBIE (Tapora3oBbie) ycraHoBKW» (KomnokBuym)
2. KomnokBuym «KoHcTpyKius napoBbix Typoun» (KosokBuym)
3. KomnoxBuym «Konctpykius anementos I'TY» (KommokBuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Neb)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME s
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 6 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Tpyxuuii A.Jl., U3tomoB M.A., [ToBapoB O.A., Mansienko C.I1.- "OcHOBBI COBpeMEHHOMN
sHepretuku B 2 T. Tom 1. CoBpeMeHnHas temnosnepretuka', Mznarenscto: "MOHN", Mocksa, 2016
-(512¢c)

https://www.studentlibrary.ru/book/ISBN9785383010433.html;

2. Koctiok A.I'., ®ponos B.B., bynkun A.E., Tpyxuuii A./l.- "IlapoBsie u ra3oBble TypOUHBI JIJIs
anekTpocranumit", U3narenscto: "MOU", Mockaa, 2016
https://www.studentlibrary.ru/book/ISBN9785383010259.html;

3. AGpamos, B. U. Yue6Hoe nocobue no kypey "I'azoTypOuHHbIE ycTaHOBKU": OCHOBBI
MIPOEKTUPOBAHUS U pacyeTa CTallMOHAPHBIX Ta30TypOUHHBIX ycTaHOBOK / B. 1. AGpamos, B. B.
Umxos ; Pen. A. . Cokonos ; Mock. suepr. un-t (MOU). — M. : U3a-so MDU, 1988. — 100 c.;

4. llernses, A. B. [TapoBbie TypOuHbl: Teopus TEMI0OBOro mnpoiecca 1 KOHCTPYKIUK TypOuH. Ku.1.
: Y4eOHMK JUIsl SHEPrOMaIlIMHOCTPOUTEIbHBIX U TEIUIOHEPTeTHUECKUX CHelHalbHOCTEN By30B / A.
B. Ulernses. — 6-¢ u3a, nepepad. u gon. — M. : DHeproatommzaar, 1993. — 383 c. : 60.00.;
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5. Tpyxuuit A.Jl.- "IlaporazoBbie ycTaHOBKH anekTpoctanuuit”, M3narenscto: "M3OHN", Mockaa,
2017 - (675 c.)

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

6. Tpyxuuii, A. JI. Pacuer TEIIOBBIX CXEM MMApOra3oBbIX YCTAHOBOK YTUJIM3ALIMOHHOTO THUIIA :
MeTtonndeckoe nocodue 1o Kypey "IHepreTuueckue yCTaHOBKH'' 11O HaIlpaBJICHUIO
"OnepromammHoctpoerue” / A. 1. Tpyxuuii, C. B. Ilerpynun, Mock. a1epr. ud-T (MOU TVY). —
M. : U3n-Bo MOU, 2001. — 24 c.;

7. AnexcannpoB, A. A. TaGnu1el TeII0OPU3NIECKIX CBOMCTB BOJIBI M BOASIHOTO mapa : CIpaBOYHUK
/ A. A. Anexcauapos, b. A. I'puropseB. — M. : U3n-Bo MDU, 1999. — 168 c. — ISBN 5-7046-0397-1
:60.00.;

8. Anekcanapos, A. A. h,s - nuarpamma as1st BOJsSHOTO napa (1o crpaBo4HuKy "Tabmuiisr
TeII0(U3UIECKUX CBOMCTB BOJIBI M BostHOTO mapa’) / A. A. Anekcannpos, b. A. I'puropses. — M. :
N3n-Bo MOU, 1999. -1 c..

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

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

3. Windows / OniepanrionHasi cucrema cemeiictsa 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 U3AaTeabcTBa 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 cryaenTa' - 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
HaHMeHOBaHMe
VY4eOHble ayAUTOpUH IS XK-120, cepBep, KOHIUIIUOHEP
[IPOBEICHUS JICKIIUOHHBIX MammuHHBIN 3a71
3aHATUHI U TEKYILEro NBI]
KOHTPOJIA b-407, Yuebnas CTOJI IIPENOAABATENIS, CTOJI, CTYJI, JOCKa
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ayIuTOpus

MeJIOBasi, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH,
JIOCKa MapKepHas

Y4eOHbIC ayAUTOPUH IS
MPOBEICHUS TPAKTUYECKUX
3apsatuit, KP u KII

b-412, YuebHas
ayIuTOpUs

CTOJI IIperoiaBatess, CTOJ, CTY, JocKa
MeJIOBasi, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
HuTepHeT, MyJIbTUMEIUINHBIN TPOCKTOP,
9KpaH, J0CKa MapKepHasi

b-413, YuebHnas
ayIUTOpUs

CTOJI IIPENOAABATENS, CTOJI, CTYJI, JOCKA
MeJI0Basi, MyJIbTUMEIUUHBIN ITPOCKTOP, IKPaH,
JIOCKa MapKepHast

Y4eOHbIe ayAUTOPHH IS

b-413, YuebHas

CTOJI MPETIOIaBaTelisA, CTOJI, CTYJI, T0CKa

MPOBEACHUS ayIUTOPUS MeJIoBasi, MyJbTUMEIUUHBINA TPOCKTOP, IKPaH,
MIPOMEKYTOUYHOU aTTECTAINH JIOCKa MapKepHast
[Nomewmenus mist HTB-303, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEITLHON pabOTHI JleknimoHHas MHUCHMCHHBIN, BEITATKA JIUIST OJICKIbI,
ayIuTOpus KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIULIMOHED

I[Tomemnienus miis

b-413, Yuebuas

CTOJI IIpEenoiaBaTelis, CTOJ, CTYJI, J0CKa

KOHCYJIbTUPOBAHHSI ayJUTOPUS MEJIoBast, MyJIbTHMEIUIHBIA TPOEKTOP, IKPaH,
JIOCKa MapKepHasi
[TomereHus A XpaHEHUS B-400/1, CTEJUIaX, CTOJI, IKad
o0opymnoBaHus U y4eOHOTO ITomenienue

HHBCHTAps

nupekiuu SHMU
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

9H€pF€TI/I‘I€CKI/Ie MalllMHbI 1 YCTAHOBKHU

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

Tect "DHepreruka u 3nekTporeHepupyromniue craniuu” (TectupoBanue)

KonrtponbHas padora «Pacuer TepMOAMHAMUYECKUX MporieccoB B aaemenTax ' TY. Pacuer
TEXHUKO-3KOHOMHMYECKUX MOKa3aresneil ra3oTypounHoi yctaHoBku» (KoHTponbHas padota)
KonnoxkBuym «Konctpykuus snementos I'TY» (Komnoksuym)

KoHntpoinbhas padora «PacueT TepMoguHaMUIecKuX mporeccoB B asieMenTax [1TY. Pacuer
TEXHUKO-P)KOHOMHUYECKHUX ToKa3areyen naporypOuHHoi ycranoBkn» (KontponbHas padoTa)
KonnokBuym «KoHCTpyKins napoBbix Typoun» (Komnoksuym)

KonnokBuym «KomOuHMpoBaHHbIE (TaporazoBbie) ycraHOBKW» (KouiokBuym)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 4 | 7 8 | 11 | 12 | 14
KM:
1 Beenenue B kypc. DHEpreTika u
JIEKTPOTeHEPHUPYIOIINE CTAHIIUH
11 Beenenue B kypc. DHEpreTika u +
' 3JIEKTPOr€HEPUPYIOIINE CTAHLIUU
2 ["a30TypOMHHBIE SHEPTETUYECKIE YCTAHOBKH
2.1 ["a30TypOMHHBIE SHEPTETUYECKNE YCTAHOBKU + +
3 [TapocunoBbie yCTaHOBKH
3.1 [TapocunoBble yCTaHOBKH + +
4 OcHOBHBIE TEOPUN KOMOMHUPOBAHHBIX
(maporazoBbIX) YCTaHOBOK
41 OcHOBHBIE TEOPUN KOMOMHUPOBAHHBIX +

(maporazoBbIX) YCTaHOBOK

Bec KM, %: | 5 25 15 25 15 15

16




