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

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJII)H0]71 IporpaMmali: 3HepreTI/Iqec1me YCTAaHOBKH HA OPTaHUYCCKOM U SIIEPHOM
TOIVIMBE

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
IMTAPOTI'A3OBBIE YCTAHOBKUA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

3 cemectp - 32 yaca;

Kouncynbranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KosnokBuym
PacuerHo-rpaduueckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

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

Bnageneyu TpyxHun A.L. o
[IpenomaBaTelib NaerTbnratop R82147d5a-TrukhnyAD-4832e819 A Jl. Tpyxuuit
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
PyKOBOI[I/ITeJIb CseneHva o snagensuye L3N M3K
Bnageneyu MnewaHoB K.A.
O6pa3OBaTeHBHOI7I HpOI‘paMMbI Waentudukatop R002eb276-PleshanovKA-9092810 K,A HHeH_[aHOB
(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmycs) (pacmmdpoBka
TTO/ITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
3aBeHy}0]_qu/'1 BLIHyCKaIO]_[Ieﬁ IItH\ CseneHva o snagensuye L3N M3K
e é Bnageneyu MnewaHoB K.A.
Kadeapbl - Mol - Maentugmarop __RO02€b276-PleshanovKA-9092810 K.A. IInemanoB
(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozrucs) (pacudpoBka
TTO/AITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ienp ocBoeHMH AMCHMILNIMHBI. W3Y4CHHE METOIOB IPOEKTUPOBAHMA M OCHOB JKCILTyaTalluu
COBPEMEHHBIX TaPOra30BbIX IHEPIreTUYECKUX YCTAHOBOK DJIEKTPOCTAHIUI

3agaun AMCHMIIINHBI

- I3y4YCHHE OCHOB Pab0YMX MPOIECCOB B MAPOTra30BbIX YCTAHOBKAX MPH CTAIMOHAPHBIX U
HECTAIIMOHAPHBIX PEKUMaX UX IKCIUTyaTallluu;

- OCBOCHHE TEOPUU KOMOMHHUPOBAHHBIX IIUKIIOB M OCOOEHHOCTEH OCHOBHBIX THIIOB OMHAPHBIX
SHEPreTUYECKUX YCTAaHOBOK, HCIIOJIb3YEMbIX Ha TETIOBBIX 3JIEKTPOCTAHIUAX;

- YCBOCHHE OCOOCHHOCTEH KOHCTPYKIIMI ra30TypOUHHBIX YCTaHOBOK, KOTJIOB-YTHIIM3aTOPOB U
MapoBbIX TYpOUH MMapora3oBbIX YCTaHOBOK;

- IPUOOPETECHNE HABBIKOB aHAIM3a TEXHUYCCKUX PEIICHUH 10 BEIOOPY M KOMITOHOBKE
napora3oBbix ycTaHOBOK i TOC u TOLI;

- OBJIQICHUE METOJIaMH TEIUIOBOTO pacyeTa Mapora3oBbIX YCTAHOBOK PA3JIMYHOTO TUIIA,

- IpHOOpETEeHNE EPUOAUYHBIX HABBIKOB COCTABIICHUS AJITOPUTMOB pacuera TerioBeix cxem 1Y
PA3TUYHOTO HA3HAYCHUS U UX OTJACTBHBIX 3JIEMEHTOB C YYETOM UX HAIEKHOCTH U () (HEKTHBHOCTHU MPHU
Pa3IMYHBIX PEKUMaX UX IKCILTyaTalllu;

- IPUOOPETEHNE IEPBUYHBIX HABBIKOB IO MIOMCKY ONTUMAIBHBIX PEIICHUH PU CO3aHUN
npoekToB [1I'Y ans snekTpudeckux CTaHIuil, paboTaromKX B IUPOKOM JHAMAa30HE PEKUMOB C YUETOM
TpeOOBaHUI K YPOBHIO Ka4e€CTBA, HAIGKHOCTA U CTOMMOCTH, a TAK)KE CPOKOB HUCITOJIHEHUS, 0€3011aCHOCTH
YKU3ZHEJEATEIIbHOCTH U DKOJIOTUYECKON YUCTOTHI.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TK-2 Cnocoben k Hay4HO-
HACCIIEN0BAaTEIbLCKON
NesITeIbHOCTH B cdepe
9HEPreTHYECKOTO
MAaIIHHOCTPOCHUS

N/1-1nk-2 Beimoauser
MOJICTTUPOBAHUE H
UCCJIeTOBaHKE MPOIIECCOB,
MIPOUCXOISAIINX B 00BEKTAX
npodeccuoHaNbHOM
JIESITEIIBHOCTH

3HATH:
- koHCcTpyKuuu ['TY, koTII0B-
YTUJIN3AaTOPOB U MapOBBIX TYpOUH,
ucnons3yemslx s 111V

- TEIJIOBBIE CXEMBI U OCHOBBI pabounx
IIPOLIECCOB ITAPOTa30BbIX YCTAHOBOK;

- OCHOBBI TEOPHH KOMOMHUPOBAHHBIX U
[1apora3oBbIX TEIUIOBBIX LIMKJIOB.

YMETB:

- UCIIOJIB30BaTh MPOTPaMMHBIE
MPUIIOKEHUS JUIsl peIIEHUs Hay4HO-
HCCIIEIOBATENILCKHUX 3a/1a4 IIPU pacyeTe
pexxumoB pabotsl I1I'Y;

- pa3zpabaThIBaTh KOHCTPYKIIMH
KOHKYPEHTOCTIOCOOHBIX MapOra30BbIX
YCTAHOBOK C BBICOKMMHU IMOKa3aTeIsIMU
KaudecTBa ¢ ucnoiab3oBanruem CAIIP ¢
y4eTOM pabOThI B IIMPOKOM JHATIA30HE
PEXKUMOB;

- BBIOMpaTh C TIOMOIIHI0 OTEYECTBEHHBIX U
3apyOexHbIX kaTanoroB I'TY mns IIT'Y mo
TpeboBaHusIM 3aKazunkoB [1I'Y mist
AJIEKTPOCTAHIIUMN.

[TK-2 CnocobeH k Hay4HO-

NI-3nk-2 CocraBusieT

3HaThb.
- IBMCHCHUA B HAACKHOCTH U




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
HCCJIEIOBATENLCKON 3aKIJIIOUEHUE 10 pe3ybTaTam sddexkruBHOCcTH 060pynoBanus [1I'Y u ux
NeSITeTILHOCTH B cepe Hay4HbIX MCCIICIOBAHUM 3JIEMEHTOB, BO3HUKAIOUIUX MPU
SHEPreTHIECKOro M3MEHEHUHU PEKUMOB HX IKCIUTyaTalluH;
MaIIUHOCTPOCHUS - 0COOEHHOCTH TIPOEKTUPOBAHUS

mapora3oBbIX YCTAHOBOK pa3JIMdYHOIO
Ha3HA4YCHUS C YUCTOM PCIKUMOB UX
OKCILTyaTaluu.

YMETh:

- AaHAJIM3UPOBATH TETJIOBBIE CXEMBbI
cymectByromux [1I'Y u popmuposats
MIPEIOKEHUS IO UX
COBEPIICHCTBOBAHHUIO.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DHEpPreTUYeCKne YCTaHOBKM Ha OpraHMYeckoM H sijepHoM TorumBe (nanee — OIIOII), nanpaBnenus
noarotoBku 13.04.03 DuepreTudeckoe MalIMHOCTPOCHHE, YPOBEHb 00pa30BaHMUs: BICIIEe 0Opa30BaHuUe -
MarucTparypa.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus, MOTYICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 11 12 13 14 15
1 OCHOBBI TEOpUH 8 3 2 - - - - - - 6 - IlodzomogKa K neKyuiemy KOHmpoio:
KOMOHWHHUPOBAHHBIX U IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
apora3oBbIX ITUKJIOB TCOPUN KOM6I/IHI/IpOBaHHI:IX 1 Iapora3oBbIX
11 OCHOBBI TEOpUHU 8 2 - - - - - - 6 - IUKIIOB"
KOMOMHUPOBAaHHBIX U IIo0z0mogKa K npaKmMuYecKUM 3aHAMUAM:
Mapora30BbIX LUKIIOB Nzyyenne matepuana no pazaeny "OCHOBBI
TEOpHH KOMOMHHUPOBAHHBIX U NTAPOTa30BbIX
IMUKJIOB" MOATOTOBKA K BBIMOJHEHUIO 3aJaHUN
Ha MPaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 588-626
2 Twursl TaporazoBbIx 16 2 8 - - - - - 6 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
YCTaHOBOK, UX IToBTOpenune maTepuana o pasaeny "Tums
npeuMyticCTBa 1 apora3oBbIX YCTAHOBOK, UX MPECUMYIICCTBA U
HEJ0CTaTKU HeoCTaTKH"
2.1 Twurel TaporazoBbIx 16 2 8 - - - - - 6 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
YCTaHOBOK, UX Wzyuenne maTepuana mo paszaeny "Tumsl
MPEeUMYIIEeCTBa U [1apOTa30BbIX YCTAHOBOK, X IPEHMYIIECTBA U
HEJIOCTAaTKN HEJIOCTATKN" TIOATOTOBKA K BHITOJIHEHHIO
3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
H3yuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[1], 30-79
3 Mertosl pacuera 54 6 12 - - - - - 36 - Ilodz0mogKa K meKyuiemy KOHmpoiio:

TEIJIOBBIX CXEM
Mapora3oBbIX
YCTaHOBOK

[ToBTOpenne maTepuana mo pasaeny "MeToab
pacdera TerIoBbIX CXEM Mapora3oBbIX
yCTaHOBOK"

5




3.1

Mertonsl pacuera
TEIUIOBBIX CXEM
apora3oBbIX
YCTaHOBOK

54

12

36

IloozomosKka K npaKkmuueckum 3aHamusim:
Nzyyenne matepuana no pazaeny "Metoabt
pacuera TerIOBBIX CXEM Mapora3oBbIX
YCTaHOBOK'" IIOATOTOBKA K BEITIOJTHEHUIO
3a/laHUul Ha MPaKTUUYECKUX 3aHATUAX
Iloozomoska pacuemmuvix 3a0aHuii:
Cocrasnenne noapooHoro omucanus [ TY u
teroBol cxeMsl [II'Y, onpenenenue
XapaKTEPUCTHUK NPOJYKTOB CTOPAHUS,
pa3pabotka TeroBoii cxemsl [1I'Y, ee pacuer ¢
OTpe/IeNIEHNEM YIKOHOMUYECKUX XapaKTePUCTHK
M ToKa3aTeliel HaAeKHOCTU. Brimaua
peKoMeHIanui o0 COBEPIICHCTBOBAHHIO
pa3paboTaHHO TEIIOBOM CXEMBI H
ONTUMM3AINH €€ TapaMeTPOB.

H3yuenue mamepuanios iumepamypHnulx
UCHIOUHUKO8:

[1], 107-172
[2], 1-40

I'TY nns napora3zoBbix
SHEPTreTHYECKUX
YCTaHOBOK

16

4.1

I'TY ana napora3oBbix
SHEPreTUUECKUX
YCTaHOBOK

16

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenue marepuaina no pasaeny "['TY s
MapOTa30BBIX YHEPTETHUECKUX YCTAHOBOK"
110020mogKa K NpaKmuueckum 3auAMuaM:
Nzyuenne marepuana no pazaeny "I'TY s
MapOTa30BBIX YHEPTETHUECKUX YCTAHOBOK"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 251-355
[4], 91-110

Kotibl-yrunmzaropst
JUISL YTHIIM3aIIOHHBIX
ary

10

5.1

Kotibl-yrunmzaropst
JUTS yTUIIA3aIMOHHBIX
ary

10

Iloozomogka K meKyuiemy KOHmpoio:
IoBTopenue matepuana no pasaeny "Korisl-
YTUIU3ATOPBI U yTUIH3anuoHHbIX [ITY"
ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "KoTisi-
YTHIU3ATOPHI U yTHIN3annoHHEIX [1TY"
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTHYECKHUX 3aHATUSIX




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 357-416
6 [TapoBbie TypOUHBI 1715 12 2 4 - 6 - Ilod2omogKa K meKyuiemy KOHmMpoio:
yTWIH3auMOHHBIX [1I'Y [ToBTOpenue matepuana mo paszaeny "[lapoBsie
6.1 | ITapoBbie TypOWHBI IS 12 2 4 - 6 - TypOMHBI 1715 yTHIH3auoHHBIX [TTY"
yTWIH3auuoHHBIX [1I'Y 1lo020mo6Ka K npaKmMu4yecKuM 3aHAMUAM:
Uzyuenne matepuana mo paszaeny "[laposie
TypOuHBI [Tt yTunn3anuoHHex [1I'Y"
MOATOTOBKA K BBIIOJIHEHUIO 3aJaHNH Ha
MPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 417-488
7 Komnonosku I1I'Y Ha 8 2 - - 6 - IlodzomogKa K neKyuiemy KOHmMpOoio:
JIEKTPOCTAHITUSIX IToBTOpeHne MaTepuaa 1o pasaeiny
7.1 Komnonosku I1I'Y Ha 8 2 - - 6 - "Komnonosku I1I'Y Ha anexTpocTanHmsx"
3JIEKTPOCTAHITUIX Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenune marepuana 1o pasaeny
"Komnonosku III'Y Ha snekTpocTaHuusax"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 489-538
8 OCHOBBI dKCIUTyaTaIluu 20 8 4 - 8 - Ilo020mo6Ka K npaKmuuecKum 3aHAmuim:
nry W3yuenne maTepuana rno paszaeny "OCHOBBI
8.1 | OcHOBBI BKCIITyaTalK 20 8 4 - 8 - skcruryatarun I1I'Y" moarotoska k
Iry BBIIIOJIHEHUIO 33JaHUM HA IPAKTUYECKUX
3aHATHAX
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOopenue maTepuana no pasaeny "OCHOBBI
skcrutyatanuu [I'Y"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 588-626
[3], 145-154
DKk3ameH 36.0 - - 0.5 - 335
Bcero 3a cemectp 180.0 32 32 0.5 80 335




‘ HToro 3a cemecTp ‘ 180.0 ‘ ‘ 32 ‘ 32 ‘ - ‘ 2 ‘ - ‘ 0.5 ‘ 1135 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosbl meopuu KOMOUHUPOBAHHBIX U NAPO2A308bIX YUKIOB

1.1. OcHOBBI TEOPHHM KOMOMHUPOBAHHBIX U I1aPOra30BbIX LIUKJIOB

MoHapHble ¥ OMHapHbBIE TEIUIOBBbIE HUKIJIBL. OCHOBBI TEOPHUH KOMOMHHPOBAHHBIX LUKJIOB C
UCIOJIb30BaHUEM pa3iIMuyHbIX pabouux Tten. CreneHb OuHapHOCTH. BbIBOA M aHamu3 oOMIMX
cootHoweHuit ans KI1J] OuHapHbIX 1MKIOB. BBeeHne B mapora3oBble LMKIbI. Y TUIN3aLMOHHbII
[1apOra30BbIN IIUKIL.

2. Tunwl napocas3oesvlx yCmaHoB60K, UX npeumyuecmeda u Heo0oCmamxu

2.1. Tunel mapora3oBeIX YCTAHOBOK, UX MIPEUMYILIECTBA U HEIOCTATKH

O0630p TUIIOB MAPOTa30BBIX IHEpPreTuUeckux ycranoBok: [II'Y ¢ mapamnensHoit cxemoi, I[IT'Y ¢
JIO’)KUTaHueM B KoTie-yrunusarope; I[II'Y co cOpocom BeixiomHbix ra3oB ['TY B sHepreTudeckuit
kotels, [II'Y ¢ BBICOKOHAOpPHBIM MAPOTrE€HEPATOPOM, UX MPEUMYIIECTBA HEAOCTATKU U 00JIacTH
npuMeHeHusa. AHanu3 paboTel oOopynoBanusi B III'Y pasnuunabix TumoB. OCHOBBI pacueTa
TermnoBbIX cxeM III'Y pa3nmnyHbIX THUIIOB.

3. Memooui pacdemdad menjioesblx cxem napoca3oevlx YyCmaHoB80K

3.1. MeTojibl pacueTa TEIJIOBBIX CXEM IIapOIa30BbIX YCTAHOBOK

Tunsl yrmmsanuonselx [II'Y. Pacuer TemnoBBIX CXe€M OJHOKOHTYPHBIX, IBYXKOHTYPHBIX U
TpexKOHTypHBIX [II'Y ¢ wucnosnp30oBaHMEM DIPOMEKYTOYHOTO IieperpeBa mnapa. lIpuHIunel
(bopMHpOBaHUS TEIJIOBOM CXEMbl ¢ MAaKCUMaJIbHBIM HMCIIOJb30BAaHUEM TEIUIOThHI BBIXJIOMHBIX a30B
['TY. BblOOp OCHOBHBIX OIOPHBIX IapaMeTpoB sl pacdera. OmpeneneHue TEXHHUKO-
9KOHOMHUYECKUX MTOKa3aTeleH, OlleHKa NX KadecTBa U3 TpeOOBaHUIM SKOHOMUYHOCTH, HAJEKHOCTH U
MaHEBPEHHOCTH.

4. I'TY 014 napozazos8vix s3Hep2emuyeckKux YCmaHo80K

4.1. I'TY nns mapora3oBbIX SHEPreTHYECKUX YCTaHOBOK

Tpeboanust k I'TY pans mapora3oBbix ycTaHoBKaxX. OCOOEHHOCTH Ta30CHA0XKEHHS Kamep
cropanust M dKosornyeckue mpoodsembl. Koncrpykuuu I'TY g TII'Y  3apyOGexHbIX U
OTEUYECTBEHHBIX Mpou3BoautTeneil. [Ipodnemsl co3nanus oreuecTBeHHBIX [ TY.

5. Komavi-ymuauzamopwl 05 ymuauzayuonnolx 1Ty

5.1. Korasl-yTunu3aTopsl Ui yTUIn3anuoHHbIX [1TY

Tunsl KOTIOB-yTHIIM3aTOPOB, padoTatoux B coctase III'Y. IlpeumyiecTBa, HEAOCTAaTKU U
00J1aCTH TPUMEHEHUs BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX KOTJIOB-yTHIM3aTOpOB. KoHcTpykimu
TETJI000MEHHBIX TIOBEPXHOCTEH M OapabaHOB KOTIOB-yTUIN3aTOPOB. OCOOEHHOCTH paOOTHI KOTJIOB
B cocrase [II'Y.

6. [laposvie mypbunol o ymuauzayuonnvlx 111y

6.1. ITapoBblie TypOHHBI I yTUau3aoHHbIX [1I'Y

Oco0eHHOCTH KOHCTPYUPOBAHUS U PEKUMOB PaOOTHI MAapOBbIX TYpPOUH JUIsl YTHIIM3AI[MOHHBIX
[MI'Y. KoHCTpYKIIMU KOHACHCALIMOHHBIX U TEIIO(PHUKAIMOHHBIX MAPOBBIX TYpPOUH 3apyOekHBIX U
OTEYECTBEHHBIX NMPOU3BOIUTENEHN JUIsl ONHOKOHTYPHBIX, IBYXKOHTYPHBIX M TPeXKOHTYpHBIX [II'Y ¢
IIPOMEKYTOUYHBIM IIEPETPEBOM I1apa.



7. Komnonoexu I1I'Y na snekmpocmanyusix

7.1. Komnonoskwu I1I'Y Ha anexkTpocTaHIUsAX

OnnoBanbHBIC, IBYXBabHbIE U MHOTOBaNIbHBIE [1['Y 1 X koMmoHoBKa B MamuHHOM 3ai1e TOC.
B3aumuoe pacnosnoxenue snementoB [II'Y: I'TY, mapoBoii TypOMHBI, KOTJa-yTHJIM3aTOpa H
rerepartopa. [IpeumyiecTBa, HEOCTATKH U 00JACTH MPUMEHEHUS PA3IMYHBIX KOMIIOHOBOK.

8. Ocnoewl sxcnavamayuu 11T

8.1. OcHoBbl 3kcrutyaTanuu [1I'Y

Pexumbl pabotsl III'Y u ocHOBHblE (aKTOphl, BIMSIONIME HAa HUX SKOHOMHYHOCTH U
HAJCKHOCTh. DHEPTeTUYCCKUE XAPAKTEPUCTUKH, UX MONYYCHHE U HcIosib3oBanue. Padora III'Y B
HOPMAJIBHBIX PEKHUMaXx, IyCKOBBIE, OCTAHOBOUYHBIE U aBapPUITHBIE PEKUMBI.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1260paTOPHBIX PadoT
1. TernoBas cxema ['TY, koTna-yrunuszaropa 1 napoBoil TypOUMHBI TUIIOBOM ABYXKOHTYPHOM
koHsieHcanunonHoit [1I'Y Usanosckoit 'POC (4 vaca);
2. TeruoBas cxema, I'TY u mapoBoii TypOUHBI TPEXKOHTYPHOU KoHAeHcarmonHoit [IT'Y ¢
npommneperpeBom latypckoit 'POC u TOII-26 Mocauepro (4 yaca);
3. TemioBas cxemMa, pacyeT mapaMeTpoB U TEXHUKO-3KOHOMUYECKHUX mokazareneit [1I'Y ¢
JIoKuTaHueM (4 gaca);
4. TenoBas cxema, pacueT napameTpoB U TEXHUKO-IKOHOMUYECKUX nokazarenei [1I'Y co
cOpOCOM Ta30B B IHEPreTUUYECKHil KoTel (4 yaca);
5. TemmoBast cxema, pacueT napaMeTpoB U TEXHUKO-SKOHOMUYECKUX Nokazarenen [11'Y ¢
BBITECHEHUEM pereHnepanuu (4 Jaca);
6. KoHCTpyKIIMu TUMMMYHBIX 3apyOEKHBIX U oTedecTBeHHBIX [ TY 1 mapoBbIx TypOUH 1is
[I'Y (8 gaco);
7. Pexumsl mycka [1T'Y (4 gacos).

3.5 KoncyabTanuu

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena aucruruinHs (B

OHCHO‘IHOC CpEACTBO

Konbr
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (T ¥ HAUMEHOBAaHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUH C pazfenoM 1) 1]2[3|4][5]|6]|7]8
3HaTh:
OCHOBBI TEOpUH KOMOMHUPOBAHHBIX U MAPOra30BbIX KomnokBuym/«OcHOBBI TEOpUH
TEILIOBBIX LIUKIIOB NA-1nk-2 + KOMOWHHUPOBAHHBIX U ITapOTra30BbIX
LIUKJIOB)
TEIIOBBIE CXEMBI U OCHOBBI pab04MX IPOLECCOB KomnokBuym/«MeToapl pacueTa TeIIOBBIX
[apora3oBbIX YCTAHOBOK CXEM Mapora3oBbIX YCTAaHOBOK»
WM-1nk-2 ) Komnoksuym/«THrbl mapora3oBbix
YCTaHOBOK, X IPEUMYILECTBA U
HEJOCTATKN»
KOHCTpYKUMHU ['TY, KOTIIOB-yTUIM3aTOPOB U KomnokBuym/«I'TY st maporazoBbix
MapoBBIX TypOUH, Ucnoyib3yembix aist [1I'Y JHEPTETUUECKUX YCTAHOBOK)
V- + 1+ 4 KomnokBuym/«KoTabl-yTHIN3aTOPHI 1715
yTiIA3aunoHHbIX [TV
Konnoxksuym/«IlapoBbie TypOUHBI 1151
yTrin3aunoHHbIX [TV
0COOEHHOCTH NMPOEKTUPOBAHUS APOTa30BbIX Konnoksuym/«KoOMIOHOBKH Mapora3oBbix
YCTaHOBOK PA3JIM4YHOIO HA3HAYEHUS C YYETOM NJ-3nk-2 + YCTaHOBOK Ha 3JIEKTPOCTAHLIUX»
PEKMMOB UX JKCILTyaTalluu
M3MEHEHMsI B HaJIEXKHOCTH U 3(PPEeKTUBHOCTH KonnokBuym/«OCHOBBI 3KCIITyaTalluu
obopynoBanus [1I'Y u ux s1emMeHTOB, W31 + [ry»
BO3HUKAIOIINUX IPU U3MEHEHUU PEXUMOB UX
JKCIUTyaTaluu
YMerb:
BBIOMPATH C IOMOIIHIO OTEUECTBEHHBIX U Pacuerno-rpaduueckas padora/«Pacuer
3apyOexHbIx kaTanoroB I'TY mns [IT'Y no TEIUIOBOW CXEMBbI U TEXHUKO-
N-1nk-2 + | +

TpeboBaHusAM 3aKa3unkoB [1I'Y mis
JIEKTPOCTAHIIUI

SKOHOMHYECKHX ITOKa3aTesIen
ABYXKOHTYpHOM 11"V
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pa3pabaThiBaTh KOHCTPYKIIMH
KOHKYPEHTOCTIOCOOHBIX Mapora3oBbIX YCTAaHOBOK C

Pacuerno-rpaduueckas padora/«Pacuer
TEIUIOBOM CXEMBbI U TEXHUKO-

BBICOKMMH I1OKA3aTeIsIMU KauecTBa ¢ NA-1nk-2 SKOHOMHUYECKHX ITOKa3aTesen

ucnonb3oBanuemM CAIIP ¢ yuerom paGoTsl B IBYXKOHTYpHOMU I1I'Y»

HIMPOKOM JINAIa30He PEKUMOB

HCIIOJIB30BATh IPOTPAMMHBIE IIPUIIOKECHUS IS PacuerHo-Tpaduueckas padora/«Pacuer

peluIeHusl Hay4YHO-UCCIIEeI0BATENbCKUX 3a/1a4 IPU V-1 TEIJIOBOM CXEMBI U TEXHAKO-

pacuere pexumoB pabotsr [1I'Y SKOHOMHYECKHUX MMOKa3aTelen
AByXKoHTypHOU III'Y»

AHAIIM3UPOBATH TEIUIOBBIE CXEMBI CYILECTBYIOIIMX PacuerHo-Tpaduueckas padora/«Pacuer

[II'Y u dhopMupoBath MpeIoKEHHS MO UX W31 TETJIOBOM CXEMBI U TEXHUKO-

COBEPIIICHCTBOBAHUIO

SKOHOMHUYECKHX ITOKa3aTesen
AByXKoHTypHOU I1I'Y»
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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
3 cemecTp

Dopma peanuszanuu: BeinonHenne 3agaHus
1. «PacueT TennoBol CXeMbl M TEXHUKO-3KOHOMHYECKUX MOKa3aTesel AByXKOHTypHO! 11"V »
(Pacuerno-rpaduueckas pabora)

Dopma peanuzanuu: [TucemenHas padora

. «I'TY st mapora3oBbIX SHEPreTHYECKUX YCTaHOBOK» (KommokBrym)

. «KoMIoOHOBKY ITapora3oBbIX YCTAaHOBOK Ha 3JieKTpocTaHiusax» (Komioksuym)

. «Kotnbl-yrunuzaTtops! it yruauzauuoHHbix [1I'Y» (KomnokBruym)

. «MeTobl pacyeTa TEIUIOBBIX CXEM Mapora3oBbIX ycTaHOBOK» (KoymokBruym)

. «OcHOBBI TEOpPUU KOMOMHUPOBAHHBIX U NApOra3oBbIX LHUKIOB» (KosnokBuym)

. «OcnoBbl 3kcmtyarauuu [I'Y» (Komioksuym)

. «[TapoBsie TypOunbl Ans yrunuzanuonubix [1I'Y» (Komnoksuym)

. «Tumnpl maporazoBbIX yCTaHOBOK, UX IIpeUMyIlecTBa U HepocTaTkuy (KomnokBuym)

01N DN W —

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM U 3K3aMEHAIIMOHHOW COCTABJISIOLIUX.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Tpyxuuii A. J1.- "ITapora3zoBsle ycTaHOBKHM 1eKTpocTaHuui", 3narenscrBo: "MU3narensckuii
nom MOU", Mockaa, 2013 - (648 c.)

http://e.lanbook.com/books/element.php?pll_id=72261,

2. Tpyxuuii, A. Jl. PacueT TemIoBBIX CXeM YTHUIM3AIIMOHHOTO MapOTra30BbIX YCTAHOBOK : Y4eOHOE
nocobwue 1o Kypcy "llapora3oBbie yCTaHOBKH AJIEKTPOCTAHIIMI" 10 CIEUAaTbHOCTH
"T"a3oTypOuHHbBIE, TapoTypOrHHbIe ycTaHOBKH U aBurarenu"” / A. JI. Tpyxuuii, A. A. PomaHIoK,
Mock. suepr. -t (MOU TY) . — M. : Uzn-Bo MDU, 2006 . — 40 c. - ISBN 5-903072-79-8 .;

3. Lanes, C. B. 'a30TypOuHHbIe U TaporazoBble YCTAHOBKU TEIUIOBBIX AJIEKTPOCTAHIIUH : yueOHOe
noco6wue st By30B 1o Hanpasienuto 140100 "Ternosnepreruka', cnenuansaoctu 140101
"TernoBbI€ EKTpUYECKre cTaHUU" o qucturmnHaM "Tlapora3zoBeie v ra30TypOUHHbBIS
YCTaHOBKH 3j1eKTpocTanimii" u "TermioBsie 1 aToMHble dnekTpuyeckue ctanuuu” / C. B. Lanes, B.
I. Bypos, A. H. Peme3oB . — 2-¢ u3j., crep . — M. : 3n-Bo MDU, 2006 . — 584 ¢. - ISBN 5-903072-
194 ;
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4. I'a3oTypOMHHBIE SHEPTreTUYECKHE YCTAaHOBKH : yueOHOE 1mocoOue /sl By30B I10 HAIpaBJICHUIO
"Terosnepreruka" / C. B. Llanes, u ap. ; Pen. C. B. laneB . — M. : U3narensckuit nom MOU,
2011 . —428 c. - ISBN 978-5-383-00504-0 ..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokoHdepeHmy;

5. SmathStudio;

6. AutoCAD/ T Flex CAD (Bepcust 11 00ydaromuxcs 1 ImpernoiaBareiei).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaTbHbIe 0a3bl JAHHbIX U HH(POPMAIUOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

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

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

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

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. Di1ekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypuaasl American Institute of Physics - https://www.scitation.org/

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

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

15. HauMoHa IbHBIIi mopTAaJl oHIalH 00yyeHusi «OTKpbITOE 0O6pa3zoBanue» - https://openedu.ru

16. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

17. OrkpbITas yauBepcuTerckas nupopmanuonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynutopumn, OcHamenune
HalMeHOBaHHUe

VYueOHbIe AyJUTOPpUHN IUIA IPOBCACHUS
JICKIIMOHHBIX 3aHATHH U TCKYIIECTO
KOHTPOJIA

[1-25, Yuebnas aynuropus

YueOHbIe ayAUTOPUH TSI IPOBECHUS [1-25a, JlabopaTopus

71a00paTOPHBIX 3aHATHH

IIPOYHOCTHU Typ6OMaI_HI/IH

Y4eOHble ayAUTOPUH IS TPOBEICHUS
MIPOMEKYTOYHOM aTTECTALNKI

[1-25, Yuebnas aynuropus

IlomMmenienus 111 caMOCTOSTEILHOMN

11-323, Tlomermenue kad.

CTOJI, CTYJI, IIKag

paboThI MullDY
ITomemnenus U1 KOHCYJIBTUPOBAHUS I1-03/1, KaGuner
COTPYJHUKOB

[Tomernienus s XpaHeHUsS
000py10BaHUs U y4eOHOrO HHBEHTaps

I1-05/1, IlomemieHue mis
y4e0HOr0 MHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HapOFaSOBLIC YCTAaHOBKH

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7
KM-8
KM-9

«OCHOBBI TEOpUH KOMOMHUPOBAHHBIX U Mapora3zoBbix HUKIOB» (KomiokBuym)

«Tumpl mapora3oBbIX yCTaHOBOK, UX IIPEUMYILECTBA U HexocTaTku» (KosnokBuym)
«MeTo1bI pacyeTa TEIUIOBBIX CXEM Mapora3oBbIxX ycTaHOBOK» (KomnokBuym)

«I'TY st maporazoBbIX SHEPreTUUECKUX YCTaHOBOK» (KonokBuym)
«Kotnpl-yrunuzatopsl s yrunuzanuonabix [1I'Y» (KommokBuym)

«[TapoBbie TypOuHBI 1151 yTrum3auuoHHbIX [1T'Y» (KommokBuym)

«KoMIOHOBKYM Iapora3oBbIX YCTAaHOBOK Ha 3eKTpocTaHusax» (Komioksuym)

«Ocnossl 3kcruryatanuu [I'Y» (Komioksuym)

«Pacuer TemnoBol cXeMbl M TEXHUKO-KOHOMHUYECKHX IOKa3aTeslel ABYXKOHTYpHOH 111"V »
(Pacuerno-rpaduueckas pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasnen KM: 1 2

w
I
(6]
(o]
-
(o]
(o]

muenuineel | Henens 2 3 4 5 6 7 8 9 11
KM:

OcHOBBI TEOPUH
KOMOWHHUPOBAHHBIX U
apora3oBBIX IIUKIIOB

11

OcHOBBI TEOpUH
KOMOMHHPOBAaHHBIX U +
apora3oBbIX IUKJIOB

Tunel mapora3zoBbIx
YCTaHOBOK, UX
IIPEUMYILECTBA U
HEJOCTATKU

2.1

Tunel mapora3zoBbIx
YCTaHOBOK, UX
IIPEUMYILECTBA U
HEJOCTATKU

Mertob! pacueTa
TEIUIOBBIX CXEM
Mapora3oBbIX YCTAHOBOK

3.1

Mertob! pacueTa
TEIUIOBBIX CXEM + + +
Mapora3oBbIX YCTAHOBOK

I'TY nns naporazoBbIx
SHEPTreTHYECKUX
YCTaHOBOK

4.1

I'TY mns mapora3oBbIxX
HYHEPreTUYECKUX
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YCTaHOBOK

KOTJ’IBI'YTI/IJ'II/ISaTOpBI JJIA

° yrwim3aunoHHbx [1I'Y
51 Kotnbl-yTunusatops! ajis
' yrwim3aunoHHbx [1I'Y
6 [TapoBsle TYpOUHBI 17151
yrwim3aunoHHbx [1I'Y
6.1 [TapoBble TYpOUHBI 17151
' yrwim3aunoHHbx [1I'Y
7 Komnonosku III'Y Ha
INEKTPOCTAHIMSIX
71 Komnonosku III'Y Ha "
INEKTPOCTAHIMSIX
3 OCHOBBI 3KCIUTYaTalluK
Iy
OCHOBBI 3KCIUTYaTalluK
8.1 ry +
Bec KM, %: 60

17




