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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: l/lH(l)OpMalIl/IOHHl)le CUCTEMbI U TCXHOJIOI'HH B JHEPTE€TUKE U
MNPOMBIINIJICHHOCTH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
MATEMATHYECKOE MOIAEJIMPOBAHUE TEXHUNYECKHUX CUCTEM

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NMPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.02.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

7 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

7 cemecTp - 43,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

7 cemectp - 0,3 uaca;

MockBa 2025




NPOI'PAMMY COCTABUII:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Poranes A.H.
[IpenomaBaTelib NaerTbnratop Rb956bad4-RogalevAN-6233a28h A.H. Porajes

COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PYKOBOI[I/ITCHI) o '_“-T“' ’ Bnageneyu KnHapa B.O.
O6paSOBaTeJ'[LHOI/I HpOFpaMMI)I Mo WaeHTUdMKaTOP R429f7b35-KindraV0O-2c9422f7 BO KI/IHI[pa
MoanucaHo 3NeKTPOHHO| Noanuckio ®rEOY BO «HUY «M3U»
o o CeeneHuna o enagensue L3N M3KU
3aBeIly10leI/II/I BBIITYCKarOIICH Brageney Poranes A.H.

kadenpoi Waenagmmaton | RDO56badd-RogalevAN-6233a28D A H. Poraines




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Lesb ocBOeHNS TUCHMIIMHBI. U3yYCHHE METOA0JIOTMYECKUX OCHOB Pa3pabOTKU MaTeMaTHYECKHX
MOJICJIEH TEIUIOBBIX CXEM JHEPreTUYECKUX YCTAaHOBOK M IIPOBEICHHUE ONTHUMU3ALMOHHBIX PAacdyeToB C
UCIIOJIb30BaHUEM NH(OPMALIMOHHBIX TEXHOJIOTHH.

33[[3‘11/[ AUCHHUIIIMHBI

- 03HAKOMJIEHHE C MTOAXOAAMHU K MOJEIMPOBAHHIO TEIUIOPU3NIECKUX MTPOLIECCOB, IPOTEKAIOIINX B
IPOTOYHOI YacTH YHEPTEeTHUECKOT0 000PyIOBAHUS;

- PACCMOTPEHNE TEPMOJMHAMUYECKHUX LIUKIIOB IPOM3BOICTBA 3JIEKTPOIHEPIUH U TEIlIa;

- U3y4YE€HHE AITOPUTMOB TEIIOBOT0, KOHCTPYKTOPCKOI'O U IIOBEPOUHOI'0 PACUE€TOB TEIIOBBIX CXEM

OHCPIr€THYCCKUX KOMIIJICKCOB,

- paCCMOTPCHUC OCHOBHBLIX ITOAXOJ0B K OIITUMHU3ALUU TAPAMETPOB TCIIOBBIX CXCM

OHCPIre€THYCCKUX KOMIIJICKCOB,

- 03HAaKOMJICHHE C IIOAXOAaMH K pacdeTy HoKasaTenei 3HeprodGeKTUBHOCTH TEIJIOBBIX CXEM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3aniaHNpPOBaHHbIE Pe3yJbTAThI 00yYeHus!

[IK-2 Cnocoben npumMeHsTh
UH(OPMALIMOHHBIE CUCTEMBI
Y TEXHOJIOTUU IIPU
IPOEKTHUPOBAHUU U
IKCIUTyaTaluu
SHEPreTUYeCcKuX U
TEXHOJOTUYECKHUX
KOMILJIEKCOB, UX
000opyI0BaHUS

N-1nk-2 [IpuHaumaer yuactue
B pa3pabOTKe MaTEMaTHYECKUX
MOJCJICH TEXHUYECKUX CHCTEM,
OCYLIECTBIISIET MO/ICJINPOBAHUE
C UCIOJIL30BaHUEM
MPUKJIAJAHBIX IPOTPAMM U
BBICOKOIIPOU3BOIUTEIbHBIX
BBIYHMCIUTEIIHHBIX KOMILJICKCOB

3HATh:
- 0cOOeHHOCTH (PU3UYECKUX MPOLIECCOB,
NPOTEKAIOIINX B SHEPTeTHUECKOM
000pyI0BaHUHU, U TTOJAXO/IBI K
MOJICTTUPOBAHHIO TETIJIOBBIX CXEM
OHEPICTUICCKHUX KOMIIJICKCOB;

- IPUHINIB QYHKIIMOHUPOBAHHUS
CYHCCTBYIOIUX TCPMOAUHAMHUYCCKUX
LIUKJIOB JJIs IPOU3BOJICTBA
AIIEKTPOIHEPTUH H TEILIA.

YMETB:
- AaHAJIM3UPOBAThH BIMSAHUE IAPAMETPOB U

CTPYKTYpPHI TEIUIOBBIX CXEM
SHEPreTUYECKNX KOMILIEKCOB Ha
3¢ (PEeKTUBHOCTH MTPOU3BOACTBA
ANEKTPOIHEPIUH U TEIIA;

- PacCUUTHIBATh TETUIOBBIE CXEMBI
HSHEPreTUYECKNX KOMILIEKCOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IH.III/IH& OTHOCUTCSI K OCHOBHOM HpO(l)eCCHOHaHBHOIZ O6p330BaTeHLHOﬁ nporpamMmme

NupopMalilnoHHbIE CHCTEMBl M TEXHOJIOTUM B SHEpreTuke M mpombliieHHocTy (nanee — OIIOIN),
HanpasneHus: moarotoBku 13.03.01 TernosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUS: BHICIICE
oOpa3oBaHue - 6bakaiaBpuar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUININHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab | Ip

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

Buner n
XapaKTEPUCTUKH
SHEPreTUUECKUX

KOMILICKCOB

|| Becero sacos

oo

~|

6

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpeHne Marepuana no paszaeny "Bumsl u
XapaKTePUCTUKHU YHEPTETUIECKUX KOMITJIEKCOB'
CamocmoamensHoe usyuenue

Al

11

[Ipuniun paboTsl U
OCHOBHBIE
XapaKTepUCTUKU
CYIIECTBYIONIHX 1
MEPCTIEKTHBHBIX
apoTypOMHHBIX
SHEPreTHIECKUX
KOMIUIEKCOB

1.2

[puaun paboTe u
OCHOBHBIC
XapaKTePUCTHKHU
CYIIIECTBYIOMINX U
TMEPCHEKTUBHBIX
ra3oTypOUHHBIX
OHEPICTUICCKUX
KOMIIJICKCOB

13

[MpuHumn padoTs! 1
OCHOBHBIE
XapaKTEePUCTHKU
CYLIECTBYIOIUX U
HNEePCHEKTUBHBIX
apora3oBbIX
SHEPreTUIECKUX
KOMIIJICKCOB

meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"Bunbl 1 XapaKTepUCTUKU SHEPTETUYECKUX
KOMIIIEKCOB"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 456-464




2 TepMonunamMuyeckuit 18 Ilod2omogKa K meKyuiemy KOHmpoio:
aHaJIM3 TEIIOBBIX CXEM [ToBTOpEeHe MaTepuaa o paszaety
2.1 ITonxoms! k pacueTy 6 "TepMoIMHAMUYECKUI aHATIU3 TEIUIOBBIX cXxeM"
TEIIIO(PU3MUECKUX Camocmoamenvroe usyuenue
CBOWCTB meopemuyueckoz0 mamepuana: Vzyaeane
TETIOHOCHUTENEH JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
2.2 IMoaxons! k pacuery 6 "TepmoanHaMUUeCKHil aHAIN3 TEIJIOBBIX cXeM"
TETIIOQU3MIECKUX H3yuenue mamepuanog 1umepamypHbix
IIPOLIECCOB, UCIOYHUKOG:
TPOTEKAIOIHX B [2], 65-76
SHEPreTUIECKOM
060opynoBaHUN
2.3 MeToMKH TeIIOBOTO 6
pacyera TerIoBbIX
CXEM SHEPreTHYeCKUX
KOMIUIEKCOB
3 Konctpykuuu u 22 IlodzomogKa K neKyuiemy KOHmMpOoio:
(usnyYecKre Mpolecchl, IToBTOpEeHNE MaTepuana o pasiery
IIPOTEKAOLIKE B "KoHCcTpyKunH M (pU3nUecKre MPOLEcCHl,
SHEPreTUIECKOM MPOTEKAIONINE B SHEPTETHIECKOM
000pyIOBaHUH obopymoBaHuH"
3.1 Konctpykuuu u 6 Camocmoamenvroe usyyenue
(u3HUEeCKHe POIIECCHI, meopemuyueckoz0 mamepuana: Vzyaenne
MIPOTEKAIOIIHE B JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
SHEPreTUICCKOM "KoHCcTpyKkuuu U ¢pu3ndeckre mporeccsl,
000pyIOBaHUH MPOTEKAIOIME B SHEPIeTHYECKOM
MapOTYpOMHHBIX obopynoBaHuu"
9HEPreTHIECKUX H3yuenue mamepuanog iumepamypHsix
KOMIUIEKCOB UCHOYHUKOG:
3.2 Konctpykuunu u 6 [3], 91-99
(uzrueckue MpoIecchl,
MPOTEKAoIUe B
SHEPreTHIECKOM
000pyI0BaHUU
ra30TypOMHHBIX
9HEPreTHIECKUX
KOMIUIEKCOB
3.3 Konctpykuuu u 10

(u3HYECKHe MPOLIECCHI,




MPOTEKAOIIHE B
9HEPreTUYECKOM
000pyI0BaHUHU
IapOTa30BBIX
SHEPTETHYECKUX
KOMILICKCOB

IIpumenenue
WHPOPMAMOHHBIX
TEXHOJIOTHH IS
MOJEITMPOBAHHS
TCIIJIOBBIX CXEM
DHEPreTUYECKUX
KOMIUIEKCOB

32

12

12

4.1

Hcnonp3oBanue
COBPEMECHHBIX
MPOrpaMMHBIX ITAKETOB
JUTSL TIPOBEICHUS
TEPMOANHAMHYECKOTO
aHaJIN3a TEIUIOBBIX
CXEM IHEPTeTHYECKIX
KOMIIJIEKCOB

10

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"[IpumeHerre HHOOPMAITIOHHBIX TEXHOJIOTHHA
JUTSL MOZICTUPOBAHUSI TETIIIOBBIX CXEM
JHEPTETHUECKUX KOMIUIEKCOB"
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne

4.2

Hcnonr3oBanue
COBPEMEHHBIX
MIPOrPaMMHBIX TAKETOB
JUTSI TIPOBEICHUS
KOHCTPYKTOPCKOTO
pacdeTra OCHOBHOTO H
BCIIOMOI'aTEJILHOTO
obopymoBaHus
SHEPTreTHYECKUX
KOMIIJIEKCOB

12

4.3

Hcnons3oBanue
COBPEMEHHBIX
[IPOrpaMMHBIX TAKETOB
JUTSL IPOBEICHUS
MOBEPOYHBIX PACUETOB
TEIIOBBIX CXEM
SHEPTEeTUIECKHIX
KOMILIEKCOB

10

JIOTIOJTHUTEIFHOTO MaTepuana 1o pasaeny
"ITpumeHeHne HHPOPMAIMOHHBIX TEXHOJIOTHIA
JUTSI MOJICIMPOBAHUS TEIUIOBBIX CXEM
JHEPreTUYECKUX KOMIUIEKCOB"

H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:

[4], 1-88




3a4er ¢ OLEHKOI 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 - 32 - - - - 0.3 26 17.7
Hroro 3a cemecTp 108.0 32 - 32 - - 0.3 43.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buovl u xapakxmepucmuxu sHepeemu4eckux KOMNieKcos

1.1. IIpuHIun paboThl U OCHOBHBIE XapaKTEPUCTUKU CYHIECTBYIOMINX U MEPCHEKTUBHBIX
NapoOTypOMHHBIX SHEPTETHYECKUX KOMILIEKCOB

[Ipunuun pabGoThl M OCHOBHBIE XAapaKTEPUCTUKH  CYIIECTBYIOIIUX  MapOTYpPOMHHBIX
DHEPreTHUECKUX KOMILIEKCOB. [IpHHIMIT paOOThl U OCHOBHBIE XapaKTEPUCTHKHU IMEPCIICKTHBHBIX
NapoTypOMHHBIX SHEPreTHUYECKUX KOMILIEKCOB.

1.2. IlpuHtmn paboThl U OCHOBHBIE XapaKTEPUCTUKH CYHIECTBYIOIINX U NEPCIEKTHBHBIX
ra30TypOMHHBIX SHEPreTUYECKHX KOMILJIEKCOB

[Mpuniun  paboOTBl M OCHOBHBIE  XapaKTEPUCTUKU  CYHIECTBYIOIIMX  Ta30TypOMHHBIX
SHEpPreTUYeCKUX KOMIUIEKCOB. [IpuHIMI pabOThl U OCHOBHBIE XApaKTEPUCTHKHM MEPCIEKTHBHBIX
ra3oTypOHMHHBIX SHEPIE€TUYECKUX KOMILJIEKCOB.

1.3. HpI/IHI_[I/IH pa6OTBI N OCHOBHBIC XaPAKTCPUCTHUKU CYHICCTBYIOMUX U NCPCIICKTHBHBIX
MMapora3oBbIX SHCPICTHYCCKUX KOMIIJICKCOB

HpI/IHI_II/Il'I pa6OTbI N OCHOBHBIC XaPAKTCPUCTHUKU CYIICCTBYIOIIUX MTAPOTra30BbIX SHECPICTUYCCKUX
KOMIIJICKCOB. HpI/IHIII/IH pa6OTI>I U OCHOBHBIC XAPAKTCPUCTHUKU IICPCIICKTUBHBLIX IMaPOra3oBbIX
OHCPICTHUICCKUX KOMIIIICKCOB..

2. TepmoouHamuyeckull auaius menioeblx cxem

2.1. TTogxoxap! K pacyeTy TermIopU3NIECKUX CBONCTB TEINIOHOCUTENEH
CriocoObl pacuera TEIIO(PU3NIECKUX CBOMCTB OJHOKOMIIOHCHTHBIX pa0oumx Tel. CrocoOb
pacyera Ter1ohU3NIECKUX CBOMCTB MHOTOKOMITOHEHTHBIX Pa00OYUX CMECEH.

2.2. Tlogxoasl K pacyeTy TemIopu3NIeCKuX MpoILecCoB, MPOTEKAOIINX B YHEPIETUYECKOM
00opynoBaHUU

[Tonxonpl K pacyeTy TemIopU3NIECKUX MPOILIECCOB, MPOTEKAIOUINX B TypOoMamuHax. [oaxoab
K pacyeTy Ternopu3n4ecKux MpoLEeccoB, MPOTEKAIOUINX B TEMII000MEHHbIX anmnapatax. [loaxoas! k
pacuery TeriopU3NYECKUX MPOLECCOB, MPOTEKAIIMIMX B KOTENbHBIX ycTaHOBKax. [loaxoabl k
pacuery Tero(pu3NYeCKUX MPOLECCOB, MPOTEKAIOLINX B KaMepax CropaHusl.

2.3. MeTouKH TEII0BOr0 pacyeTa TEIJIOBBIX CXEM SHEPreTUYECKUX KOMIUIEKCOB

Mertoarka pacueTa TEIUIOBBIX CXEM NMapOTypOMHHBIX YCTAaHOBOK. MeTOo/iMKa pacyera TeIIOBbIX
CXEeM ra3oTypOMHHBIX YCTaHOBOK. MeToauKa pacueTa TEIUIOBBIX CXEM Iapora3oBbIX YCTAHOBOK.
MeToauky pacueTa TEIIOBbIX CXEM IMEPCIEKTUBHBIX YHEPTrOYCTAHOBOK.

3. Koncmpyxyuu u ci)us’uquKue npoyeccsl, npomexkaruiue 6 dHepcemud4ecKom O60DV006‘CZHMM

3.1. KoHcTpyKiuu 1 (puzndeckue nporecchl, NPOTEKAIONINE B YHEPreTHIECKOM 000py10BaHHH
NapoTypOMHHBIX SHEPTreTHUECKUX KOMILIEKCOB

KoHcTpykiiuu M (QU3MUECKHE MPOLECChl, NPOTEKAONUMe B MApOTypOMHHONW YCTAHOBKE.
KoncTpykiuu u ¢pusndeckue npoiecchl, MpoTeKalirue B TapoBOM KOTJIE.

3.2. KoHcTpykuuu u pu3nYeCcKue MpoIecChl, MPOTEKAIOIINE B SHEPTETHIECKOM 000pyI0BaHUU
ra30TypOMHHBIX YHEPTETHUECKIX KOMIUIEKCOB

KoucTpykiiun u (usnueckue Mpolecchl, MPOTEKAIINe B KOMIIPECCOPE Ta30TypOMHHOU
yctaHoBkd. KoHCTpykium wu (u3udeckue TMpoIecchl, NPOTEKarolMe B KaMmepe CropaHus

8



ra3oTypOMHHON ycTaHOBKH. KOHCTpyKIMM W (U3NYECKUE TMPOIECCHI, MPOTEKAIIINe B Ta30BOU
TypOHHE ra30TypOMHHON YCTaHOBKH.

3.3. KoHcrpykuuu 1 pu3nyYecKue MpoIecChl, MPOTEKAIOIINE B SHEPTETUIECKOM 000pyI0BaHUT
Mapora3oBbIX SHEPTETUYECKUX KOMILJIEKCOB

Konctpykumu u ¢Qusnueckue mpouecchl, MpOTEKarollue B MapoBOH TypOWHE MaporazoBoi
ycraHoBKH. KoOHCTpykuuu u (u3nueckue TMpoLecchl, NPOTEKAIOIUe B KOTJIE-YTHIU3ATOPE
11apora3oBoi yCTAHOBKHU.

4. llpumenenue qu?ODMdMuOHHbZX MEXHON02U 0Nl MOO@JZMDO@CIHM}I menJjiosvlxX cxem
IHepzcemu4eCKuxX KOmMmnjieKkcos

4.1. Ucnons30oBaHue COBPCMCHHBIX IIPOI'paMMHBIX ITAKETOB JIA MIPOBCACHUA
TCPMOANHAMHUYCCKOI'0 aHajin3a TCIVIOBBIX CXECM SHCPICTUUCCKHUX KOMIIJICKCOB

COSI[aHI/Ie MAaTEMATUYCCKHUX Moz[eneﬁ OQHEPICTHUICCKOIO O60py,HOBaHI/IH C HCIIOJIB30BAHUEM
COBPCMCHHBIX IPOrpaMMHBIX ITAKCTOB. MaremMaTtuueckoe MOZACIIMPOBAHUC TCIIJIOBBIX CXEM
OQHECPICTHUIYCCKUX KOMIIJICKCOB C UCIIOJIb30BAHHUEM COBPCMCHHLIX ITPOI'PAMMHBIX ITAKCTOB.

4.2. Vicnonbp30BaHUE COBPEMEHHBIX IPOTPAMMHBIX [TAaKETOB JJIs1 IPOBEJCHUS KOHCTPYKTOPCKOTO
pacyeTa OCHOBHOI'O M BCIIOMOT'aTEJIbHOTO 000PY10BAHUS SHEPTETHUECKUX KOMILJIEKCOB

O6ocHoBaHue BbIOOpa YCIOBUNH M MCXOIHBIX IaHHBIX JJI MPOBENEHUS KOHCTPYKTOPCKOIO
pacyera OCHOBHOI'O M BCIIOMOTaTelIbHOTO OOOpYIOBAaHUS JHEPreTHUECKUX KOMILUIEKCOB.
[IpoBeneHNEe KOHCTPYKTOPCKUX pPacdeToB OCHOBHOIO U BCIIOMOIaTeIbHOTO O0OpYyIOBaHUS
JHEPreTUYECKUX KOMIUIEKCOB.

4.3. Mcnionbp30BaHUE COBPEMEHHBIX IPOTPAMMHBIX [TAaKETOB JJIs IPOBEICHUS TOBEPOYHBIX
pacueToB TEIJIOBBIX CXEM DHEPTeTUYECKUX KOMILJIEKCOB

OO6ocHoBaHMEe BHIOOpPA YCIOBHM JJIS TPOBEICHUS TOBEPOYHOTO pacueTa OCHOBHOTO U
BCIIOMOTATEeNLHOTO 00OPYZOBAaHMUSI HHEPreTHUECKUX KOMIUIeKcoB. [IpoBeneHue MOBEPOYHBIX
PACUCTOB TCIJIOBBIX CXEM SHCPIE€THUYCCKUX KOMIIJICKCOB.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. CtpykTypHO-nIapaMeTpHruecKas ONTUMH3AIMS TEIJIOBBIX CXEM 3HEPTeTUUECKUX
KOMILIEKCOB;
2. ®opMmupoBaHue TpeOOBaHMH K BBIOOPY U pa3pabOTKe OCHOBHOI'O U BCIIOMOT'aTEIbHOIO
000pyIOBaHUS TETIJIOBBIX CXEM SHEPreTUYECKHX KOMITJIEKCOB;
3. OGocHOBaHUE BEIOOPA OCHOBHBIX MAPAMETPOB CXEM CIIOKHBIX TEXHUYECKUX CHUCTEM B
DHEPreTUYECKOM CEKTOPE;
4. TepMoaMHAMHYECKUI aHAIM3 COBPEMEHHBIX IIMKJIOB IIPOM3BOCTBA JIEKTPUUECKOM
SHEPrUH U TEIUIA;
5. IlpuMeHeHne cnenuaaTu3upOBaHHbBIX IPOTPAMMHBIX MTAKETOB JJISl pacyeTa TEIUIOBBIX CXEM;
6. IToaxopl K pacyeTy MpOLECCOB CKATHS U PacIIMpeHus padoueil cpeasl B TypOOMaIlnHax,
pealn30BaHHbIE B CIIEUATU3UPOBAHHBIX IPOIPAMMHBIX MaKeTax;
7. ITHCTpYMEHTSHI 1715 aHAJIN3a TEPMOJUHAMUYECKHUX IPOLIECCOB, IPOTEKAOIINX B
TEII000MEHHBIX anmnaparax, peaju30BaHHbIE B CIIEUAIN3UPOBAHHBIX MPOTPAMMHBIX
MaKeTax;
8. TennoBoit, KOHCTPYKTOPCKUI U MIOBEPOYHBIE PACUETHI TEIJIOBBIX CXEM IHEPreTHUECKUX
KOMILIEKCOB;
9. Pacuer noka3zareneil sHEpreTH4ecKoi 3pPEeKTUBHOCTH CIOKHBIX TEXHUYECKUX CUCTEM B



HHEPreTUYECKOM CEKTOPE.
3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxneHne MaTepualioB 1o KeiicaM pazzaena "Buibl 1 XapakTepUCTUKU SHEPTeTUYECKUX
KOMILJIEKCOB"

2. OOcyxaeHne MaTepualioB Mo Kekdcam pasnena "TepMOAMHAMUYECKUN aHAIU3 TEIUIOBBIX
cxem"

3. OOcyxneHne marepuaioB 1o keiicam paszzaena "KoHCTpykuuu u u3M4ecKue MpoIecchl,
MPOTEKAIOIINE B SHEPIrETUIECKOM 000pyI0BaHUH"

4. OOcyxneHne wmarepuajoB 1o Keiicam pasgena "llpumenenne wuHGOPMAIIMOHHBIX
TEXHOJIOTUH ISl MOJICIIUPOBAHUS TEIUIOBBIX CXEM SHEPIeTUYECKUX KOMIUIEKCOB"

Texywuii konmpons (TK)

1. Koncynpranuu HampaBlieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOTO 33aJaHUS AJIsS BBHIIOIHEHUS
KOHTPOJIBHBIX MEPOIIPUATUH 110 pazaeny "TepMoIMHAMUYECKUN aHATU3 TEIJIOBBIX CXeM"

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yabTaThl 00yUYEHUs MO TUCIUIUINHE Konpt
COOTBETCTBHUH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB n3.1)

1]12]3]4
3HaTh:
MPUHIUTIBI PYHKITMOHUPOBAHMS CYIIECTBYIOITUX TectupoBanne/KM-1. Tepmogunamuueckue
TEPMOJIMHAMHYECKUX ITUKIIOB /ISl IIPOU3BOICTBA N-1nk-2 + LIUKJIbI IPOU3BO/ICTBA 3JIEKTPOIHEPTUH U TEILIA
AIIEKTPOIHEPTHH U TEIIa
0Cc00EHHOCTH (PU3MUYECKUX MPOIIECCOB, MPOTEKAIOIINX B Kontponsnas padora/KM-2. MoaenupoBanue
SHEPreTHYECKOM 000pYIOBAHUU, U MTOJXOJIBI K W-1nk-2 + |+ Te0(U3NUECKUX MPOILIECCOB B
MOJIETMPOBAHUIO TEIUIOBBIX CXEM YHEPreTHUYECKUX KOMILIEKCOB SHEPreTHUYeCKOM 000py10BaHUU
Ymern:
PacCUMTBIBATE TEMIIOBbIC CXEMbl JHEPTETHYECKHX KOMIUIEKCOB | 1y T-lics + + KonTponbnas pabora/KM-4. MonenupoBanue

TETUIOBBIX CXEM DHEPTEeTHYECKUX KOMIICKCOB

aHAJIM3UPOBATh BIMSHUE TAPAMETPOB U CTPYKTYPHI TEILIIOBBIX KonTponbnas pabora/KM-3. Ananus
CXEM PHEPreTHYECKIX KOMILJIEKCOB Ha 3(h(heKTUBHOCTH W I-1rk-2 + | + CTPYKTYphI U TaPAMETPOB TEILJIOBBIX CXEM
MIPOM3BOJICTBA DJIEKTPOIHEPTUH U TETJIa
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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
7 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KM-1. TepmoarHaMHUYECKHE LIUKJIIbI TPOU3BOJICTBA JIEKTPOIHEPTUU U TEILIA
(TectupoBanue)
2. KM-2. MonenupoBaHue TEIopU3NIeCKUX MPOIECCOB B SHEPTETUIECKOM 000PYAOBAHUH
(KonTpoawsHas pabora)
3. KM-3. AHanu3 CTpyKTYpbl U TapaMeTpoB TeroBbIX cxeM (KoHTponbHas paboTa)
4. KM-4. MopenupoBaHue TEIUIOBBIX CXEM 3HepreTndeckux koMiuiekcoB (KonTposbHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUS 110 JUCHUILJIMHE

3auem c oyenxou (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHUU 3a4€THOMN U 3K3aMEHAILIMOHHON COCTABIISIIOLIUX

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. PeoxkuH, B. 5. TernoBsle a5eKTpudeckre CTAaHIUY : Y YeOHHK JUIsl BY30B I10 CIIELIUAIbHOCTH
"TerutoBeie nekTpuueckue cranmuu” / B. S. Peikkun ; Pen. B. S. Tupmdensa. — 3-e us.,
nepepabd. u gon. — M. : DHeproaromusaart, 1987. —328 c.;

2. Tummn C.I'.- "TemoBeie n aTOMHBIE AyeKTpudeckue ctaniuu”, U3garenscreo: "MOU",
Mockgsa, 2020

https://www.studentlibrary.ru/book/ISBN9785383014196.html;

3. TeruioBbIe M ATOMHBIE IEKTPUUECKUE CTAHIIMH : cripaBoyHUK / B. 1. A6pamos, u ap. ; O6m.
pen. B. A. I'puropres, B. M. 3opun. — M. : Daeprouznart, 1982. — 624 ¢. — (TennosHepreTuka u
TEIUIOTEXHUKA).;

4. IlpumeHeHre MPUKIIaIHBIX TPOrPaMMHBIX CPEICTB AJISl PELICHHS 3a4a4 IPOMBIIUIEHHON
TEIUIO3HEPTeTUKH : ydyeOHoe mocobue no kypcam "[IpukiagHbie mporpaMMHBIE CPEJICTBA B
Tero3HepreTuke', "MaremMarnueckoe MOJEIMPOBAHUE U ONTUMU3ALMS TEIUIODHEPTETUYECKUX
cucteMm", "HncneHHbIe METOBI MOETUPOBAaHUA" U Jp. IO HalpasieHUIO "TemnosuepreTuka u
teriotexHuka" / A. B. ®entoxun, U. A. Cynranrysus, C. 0. Kyp3anos, u ap., Hau. uccnen. yn-t
"MOBU". — M. : U3a-Bo MDMU, 2016. — 88 c. — ISBN 978-5-7046-1704-4.
http://elib.mpei.ru/elib/view.php?id=8176.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

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

6. HanmoHanbHas 3JIeKTPOHHAs 0umdamoTeKa - https://rusneb.ru/

7. 93BC "KoncyasTant crygenta' - http://www.studentlibrary.ru/

8. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. DexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

11. HanmoHabHbBIH MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
12. OrkpbITas yauBepcuTerckas nnpopmanunonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

13. Opunnanbubli caiit MUHHCTEPCTBA HAYKH M Bbiciero oopasosanus Poccuiickoii
®enepanun - https://minobrnauki.gov.ru

14. O¢puunanbublii caiit @egepanbHOil ci1y:K0bI 10 HAA30pY B cepe 00pa3oBaHMS U HAYKH -
https://obrnadzor

15. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaMMeHOBaHHe
VYyeOHble ayAUTOPUH IS 11-206, CTOJI MIPENOIaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS JIEKITMOHHBIX JlexmoHHas BEIIaJIKa JUTsl O/IeXKIbI, TyMOa,
3aHATUH U TEKYLIETo ayJauTopus MYJIbTUMEAUUHBINA TPOEKTOP, YKa3Ka Jla3epHas,
KOHTPOJIS JI0CKa MapKepHas NepeaBIKHAs, KOJOHKH,

KOHJULMOHEP, UHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUI

VYueOHbIe ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBATEIs, CTOJI KOMITBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBII IPOEKTOP, TOCKA

IIPaKTUYECKUX 3aHATUH, KJ1acc MapKepHas IepeBUkKHas1, KOJIOHKH,
KP u KII KOHJIUITUOHED, HAOOPHI IEMOHCTPAIIMOHHOTO

000py0BaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHITUN

YueOHbIe ayAUTOPUH IS 111-205, CTOJI MPENoIaBaTENsl, CTOJI KOMITbIOTEPHBIH,
MIPOBEICHUS KomnbrorepHsiii Tym0a, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
1a00paTOPHBIX 3aHATUI KJIacc MapKepHas MepeIBUkKHas, KOJIOHKH,

KOH/IUITUOHEP, HAOOPBI AEMOHCTPALIMOHHOTO
000py0BaHuUs, THCTPYMEHTHI JIJIs
MIPAaKTUYECKUX 3aHATUN

YueOHbIe ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,

MIPOBEICHUS KommbrotepHslit Tym0a, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA
MTPOMEKYTOIHOMN KJIacc MapKepHas IepeIBIKHAs, KOJIOHKH,

aTTeCTalMu KOHIUIIOHED, HAOOPHI AEMOHCTPAIMOHHOTO
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000py10BaHUs, MHCTPYMEHTBI JJIs
MIPAKTUYECKUX 3aHATUN

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,
CaMOCTOSITEITLHON pabOTHI JlexknponHas BEIlIAJIKa JUIsl OJIeXKAbl, KOMITbIOTEPHAs CETh C
ayIUTOPUS BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus mist 111-206, CTOJI TIPENOIaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlexkuponHnas BeILIaJIKa JUIsl OJIeXKAbI, TymMOa,
ayIUTOPUS MYJIbTUMEIMHHBIA TPOCKTOP, YKa3Ka JIa3epHas,

JIOCKa MapKepHas IepeABUkKHAas, KOJIOHKH,
KOHIULIMOHEDP, UHCTPYMEHTBHI [
MIPAKTUYECKUX 3aHATUN

IMomemnenus misa
XpaHeHus: 000pyIOBaHUS
1 y4eOHOI0 MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHTtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC TCXHUYCCKUX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-1. TepmoaunaMuueckre MUKIIbI MPOU3BOCTBA AIeKTposHeprun u teria (TectupoBanue)
KM-2. MonenupoBanue TeIopu3nIecKux MpOoIECcCOB B SHEPTETUIECKOM 000PYAOBaHUH
(KonTpoawsHas pabora)

KM-3. AHanu3 cTpyKTypsl U TapaMeTpoB TerioBbix cxeM (KontponbsHas paborta)

KM-4. MonenupoBaHHie TETUIOBBIX CXeM dHepreTudecknx komruiekcoB (KortponbpHas padoTa)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Buibl v XxapaKTepuCTHKU S3HEPIeTUYECKUX KOMILJIEKCOB
[TpuHIMn paboThl U OCHOBHBIE XapaKTEPUCTUKU
11 CYILIECTBYIOIIUX U MEPCHEKTUBHBIX NApOTYpOUHHBIX + +
9HEPreTHYEeCKUX KOMIUIEKCOB
[TpunuMn paboThl U OCHOBHBIE XapaKTEPUCTUKU
1.2 CYIIECTBYIOIIUX U MEPCIEKTUBHBIX I'a30TypOMHHBIX + +
HYHEPreTUYECKUX KOMILIEKCOB
[Tpunin paboThl U OCHOBHBIE XapaKTEPUCTUKU
1.3 CYIIECTBYIOMIUX M MEPCHECKTUBHBIX MapOTra30BhIX + +
DHEPreTUUECKUX KOMIIEKCOB
2 TepMoaMHAMUYECKHI aHAIU3 TEMIOBBIX CXEM
21 [Tonxone! k pacvery TeII0(pU3NIECKUX CBOICTB + + +
TEMJIOHOCUTENEN
29 [Toxxomp! k pacueTy Tema0(hU3NIECKUX MPOLECCOB, + + +
' IIPOTEKAIOIIUX B SHEPTeTUYECKOM 000pyI0BaHUHU
23 MeToauKky TEIIOBOTO pacdyeTa TEMIOBBIX CXEM + + +
SHEPreTHYEeCKUX KOMIUIEKCOB
3 Konctpykuuu u puznyeckre nporecchl, IpOTeKaoIUe B
SHEpreTH4eckoM o00pyI0BaHUU
Konctpykuuu u puznyeckre nporecchl, IpOTeKaIoNIUe B
3.1 SHEPreTH4YecKoM 000pyI0BaHUHU NapOTYpPOUHHBIX +
HHEPreTUUECKUX KOMILIEKCOB
Konctpykuuu u puzndeckre nporecchl, IpOTeKaIoNIUe B
3.2 SHEPreTUIECKOM 000PYIOBAaHUH Ta30TyPONHHBIX +
HHEPreTUUECKUX KOMILIEKCOB
KoncTpykiuu u ¢pusndeckue npoiecchl, MpoTeKaolre B
3.3 HHEPreTHIECKOM 000pYyI0BaHUH AapOra30BbIX +

OHCPIrCTUYCCKUX KOMIIJICKCOB
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[Tpumenenne nHPOPMAITMOHHBIX TEXHOJIOTHHA JJIs
MOACIINPOBAHUA TCIIJIOBBIX CXCM JHCPICTHYCCKUX
KOMILIEKCOB

4.1

Hcnonb3oBaHne COBPEMEHHBIX IPOIPAMMHBIX TAKETOB JJIS
IIPOBEICHUS TEPMOAUHAMUYECKOIO aHAIN3a TEILUIOBBIX CXEM
HYHEPreTUYECKNX KOMILIEKCOB

4.2

Hcnonp30BaHre COBPEMEHHBIX POTPAMMHBIX MAKETOB IS
IIPOBEJCHUS] KOHCTPYKTOPCKOI'O pacyeTa OCHOBHOT'O U
BCIIOMOTaTeNIbHOTO 000PYI0BaHUS SHEPTETUYECKUX
KOMILJIEKCOB

4.3

Hcnons3oBanne COBPEMCHHBIX IIPOI'PaAMMHBIX ITAKETOB JI
MMPOBCACHU IMOBCPOUYHLIX PACUCTOB TCIIJIOBBIX CXEM
OHCPIrCTUYCCKUX KOMIIJICKCOB

Bec KM, %:

10

30

30

30
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