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

Hanpagienue noaroroBku/cnenuaiabiocts: 11.04.01 Pagnorexuunka
HaumenoBanue o0pa3zoBare/ibHOM NMporpaMmmbl: Paanorexunyeckne cucTeMbl
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MATEMATHUYECKHUE METO/IbI 9JIEKTPOJINHAMUKHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.05.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 75,7 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
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, Mwuxawnnos M.C. o

IIpenonaBarenb [T — R88495daf-MikhailovM5-74da 3106 M.C. MuxaunoB

(OJDKHOCTB) (moamucs) (pacupoBKa IOIIUCH)

COI'ZTACOBAHO:

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

PykoBoguTens

o Bnageneyu KoMapoB A.A,

00pa3oBaTeIbHON IPOrPaMMBI E P — RB495dar1-KomarovAlA-eada3fod A.A. Komapos

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K

3aBeyrOIUii BBITYCKAIOLIEN Brageney Komapos A.A.

Ka(bez[pbl NaeHTUdMKaTOP R8495dafl-KomarovAlA-eada3fOd A.A. KOMapOB

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHHS] TMCHUIIMHBI. COCTOUT B M3YyYEHHUM MaTeMAaTHUYECKUX METOJOB MPUKIIATHOU
AJIEKTPOJIMHAMUKH, JAIOIIUX MPECTABICHNUE O COBOKYITHOCTH MAaTEMAaTHUYECKUX METOJIOB, UCIIOIb3yEeMbIX
B JJIEKTPOAMHAMUKE, (OPMYIUPOBKE MATEeMATUUYECKUX MOJENel, BBHIOOpPE METOJOB M alTOPUTMOB,
MPUMEHSIEMBIX NP pa3paboTKe MAaKeTOB MPUKIIATHBIX IPOTPAMM.
3agauyu AUCHMILINHBI
- U3yYEHHUE COBOKYITHOCTH MAaTEMAaTUYECKUX METOJIOB, IPUMEHSAEMBIX B COBPEMEHHOM
JNEKTPOAUHAMUKE, C YIIOPOM Ha MX MPAKTHYECKOE MPUMEHEHHE;
- OCBOCHHE METOJIOB BBIOOpA KOHKPETHBIX PEIICHUN TTPH pa3paboTKe MAaTEeMAaTUISCKUX MOJIeNIeH
anteHH 1 CBY/KBY ycTpoiicTB u cuctem.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMIEeTeHIIHH
ITK-1 Cnoco6en npoBoauth | MJI-3mk-1 PaspabareiBaeT 3HATh.
UCCJIEJIOBAHUS B LIETISX AITOPUTMBI U TPOBOAUT - MAaTCMaTHICCKHC MCTOMBI aHATTH3A
COBEPIIICHCTBOBAHUS HUCCIIEIOBAHUSA B LIETIAX IPAKTHICCKUX 32189 TIPUKIIATHOM
PaaMOdIEKTPOHHBIX CUCTEM | COBEPILIECHCTBOBAHUS snekTpoauHamMuky, anTerH, CBY/KBY
(GyHKIIMOHATIBHBIX Y3JIOB YCTPOHCTB M CHCTEM;
PAHOAICKTPOHHBIX CHCTEM - MaTeMaTH4eCKHE MOJIETU MPOIIECCOB U

SIBIICHUH, JISXKAIIUX B OCHOBE PEIICHUS
MPAKTUYECKKX 3a7a4 TPUKIIaTHOM
anekTpoanHaMuku, anteHH, CBY/KBY
YCTPOMCTB U CHCTEM.

YMETB:

- popMynHMpoOBaTh U peIIaTh 3aa4H,
IPaMOTHO MCIOJIb30BaTh MaTEMaTUYECKUI
amnmapar, BKIIOYAIOIIUNA aHATUTHIECKUE,
YUCJIEHHbIC, ACUMITOTUYECKUE,
TUOPUTHBIE METOIBI JIJIsl PEIICHUS
MPaKTUYECKUX 3a/1a4 IPUKIaJHON
anekTpoaunamuku, anteHH, CBUY/KBY
YCTPOWCTB U CUCTEM;;

- PUMEHSTH MPOTPaMMBbI pacueTa
AIIEKTPOMATrHUTHBIX MOJIEH AaHTEHH U
CBY/KBY ycTpoiCTB ¥ CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
Panuorexnuueckue cucremsl (nanee — OIIOII), nanpanenuss nmoaroroBku 11.04.01 PagmorexHuka,
ypOBeHb 00pa30BaHMsI: BbICIIEe 00pa30BaHUE - MarkucTpaTypa.

basupyercs Ha ypoBHE cpeaHero oomiero oopa3oBaHusl.

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




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHne caMOCTOSTENFHON paboThl/
METOIUYECKHE YKa3aHHs

2

w| Bcero gacos

]

8 9

10

11

12

13

14

15

Bsenenue B
JTUCHUIUIAHY,
MOCTAaHOBKA 3aJauH,
aKTyaJIbHOCTh
qucturuHel. O630p
MPOTPaAMMHBIX
MPOJTYKTOB.

[N
o

W~

10

11

Bsenenue B
JTUCHUTUIAHY,
[TOCTAaHOBKA 3aa4H,
aKTyaJIbHOCTh
mucnutuinHbeL. O030p
MPOrPaMMHBIX
MIPOJYKTOB.

14

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[2], c1p. 517-528

OCHOBHBIE TTOJI0KEHUS
AJIEKTPOAMHAMHKH:
ypaBHeHus1 MakcBeiuia
U MHTETPaIbHbIC
COOTHOIIICHHUSI, CPE/IbI,
MOBEPXHOCTH U
TpaHUYHBIC YCIOBUSL.

20

12

2.1

OCHOBHBIE TONOKEHUS
3NEeKTPOJUHAMUKU:
ypaBHeHHsI MakcBeina
U MHTETpabHbIE
COOTHOILIEHHUSI, CPEIbI,
MOBEPXHOCTH H
TpaHUYHBIE YCIOBUSI.

20

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[1], cTp.86-103
[2], cTp. 16-58




H3nyueHue B
CBO0OOHOE
MPOCTPAHCTBO U
rapaMeTphl aHTEHH

16

12

3.1

Wznyuenue B
CcBOOOIHOE
MIPOCTPAHCTBO U
rapaMeTphl aHTEHH

16

12

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], cTp. 169-193

DNeKTpOoINHAMHUKA
CBY
MHOTOIIOJIFOCHUKOB

10

4.1

OneKTpoINHAMHUKA
CBY
MHOTOIIOJIFOCHUKOB

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[2], cTp. 568-584

AcuMNTOTHYECKHUE U
THOPUTHBIC METOIBI
PEIICHHSI TPAHHYHBIX
3a1a4

16

12

5.1

ACHMIITOTHYECKHE U
THOPUTHBIC METOIBI
PELICHUS [PAaHUYHBIX
3a1a4

16

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.?

[3], cTp. 22-57

Crporue 9yncieHHbIE
METOJIbI peIICHUS
AIEKTPOAMHAMHUYECKUX
3ama4

14

6.1

C’I‘pOFI/Ie YHUCJICHHBIC
METOABI PCIICHUA
QJICKTPOAUHAMUYCCKUX
3aga4

14

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[1], cTp. 129-142

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

16

16

0.3

58

17.7

Hroro 3a cemecTp

108.0

16

16

0.3

75.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH 10 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAIlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 oucyuniuny, NOCMAanoeKkda 3a0aqu, akmyaivbuocms oucyunaunsl. O630p
NPOCPAMMHBIX NPOOYKMOE.

1.1. BBenenue B AUCHUILIMHY, IOCTAHOBKA 33/1a4H, aKTyalIbHOCTh JUCHUIUIMHBEL. O030p
MPOrPaMMHBIX TPOIYKTOB.

1.1. Ienn wu 3agaun  Kypca, €ro akryaiabHocTh. 1.2. CoOBpeMEHHBIE CUCTEMBI
3JIEKTPOAMHAMHUYecKoro MoaenupoBanus (3/IM) u ux kparkas xapakrepuctuka. 1.3. Cuctemsr 3-x
MepHoro u 2.5 wmepHoro MogenupoBaHusa. 1.4. Meroga pemieHuss TpaHUYHBIX —3a7ad
JNEKTPOAMHAMUKHN U WX KpaTkas xapakTepuctuka. 1.5. CpaBHUTENbHBIA aHAJIU3 pElICHUs 3a7ay
JIEKTPOJMHAMUKH C IOMOIIbIO IPOTPAMMHBIX IPO-TyKTOB, UCIOJIB3YIOLIUX PA3IMUHbIE METO/IBI. .

2. OcrogHble noa0CeHUS aﬂeKmpoduHamuKu: ypasnerus Maxceenna u unmezpaibhble
COONMHOUIEHUA, CD@Obl, noeepxXrHocmu u cpadHu4drble yCilo6UA.

2.1. OcHOBHBIE ITOJIOKEHUS IIEKTPOAVMHAMUKY: YpaBHEHHsI MaKcBellia U HHTErpajlbHbIe
COOTHOUIEHUS, CPEJIbl, IOBEPXHOCTH U TPAHUYHBIC YCIOBHUS.

2.1. VYpaBHenus MakcBemia U KBaJpaTHuyHble (MHTErpajibHble) COOTHOLIEHMS  JUIs
ANIEKTPOMATHUT-HOTO TMIOJS: 3aKOH COXPAaHEHWs DSHEPruM, TEOpeMa B3aUMHOCTH, TeOopeMa
SKBUBAJICHTHOCTH, €IUH-CTBEHHOCTb peuieHus. 2.2. Cpenbl B cuctemax OJIM, Buasl cpel U ux
OIMCaHUe, U30TPOIIHBIE MArHUTO-AUAIEKTPUKH, AHU30TPOIHBIE CPENbl, METAJUIbI, TUPOTPOIIHBIC
cpezbl, OMaHU30TPOIHbIE (KMpAJIbHBIE) cpesbl, Me-TamMaTepuansl. 2.3. IIoBepXHOCTH U IpaHUYHBIE
ycioBus. MeanpHble 2JIEKTpUYECKasi U MAarHUTHAs CTEHKHU, UMIIEIAHCHBIE HEIIPO3PAYHbIE CTCHKU:
M30TPOIHBIE, aHU30TPOIIHbIE, HEJIOKAJIbHBIE UMIIEIAHCHBIE IPAaHUYHbIE yCI0BUs, ycnosus Lllykuna-
JleontoBuua CocpenotoueHHble ieMeHThl U R,L,C rpanuunbie ycinoBus. [loBepxHoCcTH H3TyuyeHuUs
U MHJICAIbHO COIVIACOBAaHHBIE CJIOM, IIOBEPXHOCTM CHMMETPUM M IPHHLHUI 3€pPKaJIbHOIO
n3zo0paxenus. [lepuoauueckue rpaHuyHbIE yCI0BUS, Teopust Dioke..

3. HS’/ZVU@HM@ 6 c60000H0€e npocmpdaHcmeo u napamempsl aimenn

3.1. Uznyuenue B cB0OOOAHOE MPOCTPAHCTBO U MapaMeTpbl aHTEHH

3.1. ®ynkus ['puna cBoboaHOrO mpocTpaHcTBa. JlaimbHssl 30HAa M MpeAcTaBiIeHHE (YHKIUU
I'puna B pmanmpHell 30HE. ONEKTPOMarHUTHOE Toje B JanbHed 30He. 3.2. Jluarpamma
HalpaBIEHHOCTH, BHUJAbl JMarpamMM HampaBlIeHHOCTH: 1o BekTtopy IloliHTMHra, mo moso,
aMIuIMTyiHas U (QazoBas auarpammbl. 3.3. BropuuHble mnapameTpsl aHTEHH: Ko3(dUIHEHT
HaIlpaBJIEHHOTO JeHCTBUS, KOA(D(UIIMEHT YCUIIEHUS, peau30BaHHbIi K03 duiment ycunenus. 3.4.
[Tonspu3anmoHHBIE TApaMeTpPbl TOJS  WM3JIyYEHHs: THUIOBBIE BHIBl TOJSPU3AIUHN  TIOJI,
KO3(PPUIMEHT FITUNTUYHOCTH, KPOCC-TIONIIPU3aLUs U MOJIIPU3ALMOHHbIE TOTEPH..

4. Dnexkmpoounamuxa CBY mrocononocuuxos

4.1. Onextpoannamuka CBY MHOTONOIIOCHUKOB

4.1. CoOGcTBEeHHBIE BOTHBI JJUHUHM TIEpeIayun, 3a/1a4yi Ha COOCTBEHHBIE BOJHBI, TApaMETPhI COOCT-
BEHHBIX BOJIH, 000OIIEHHbIE aMIUIMTY/IbI COOCTBEHHBIX BOJIH, O0OOIIEHHbIE HANPSHKEHUS U TOK B
auHUM niepenay. 4.2. BoiHOBOW M COCpPeIOTOYEHHBIH MOPTHI, MOPTHI U COOCTBEHHBIE BOJIHBI,
npenensl  MPUMEHMMO-CTH  COCpPelNOTOYEHHbIX nopToB. 4.3. Marpuunoe omnucanne CBY
MHOTOITOJTFOCHUKOB, OJTHOMOJIOBBIE MATPHUIIBI PACCESTHUSA M MATPHIIbI Epeadl, MHOTOMO/OBBIE H
0000IIeHHbIE MaTpHIlbl paccesHus, naekomnoszunuss CBY cxeMm, mnpenensl NPUMEHHMOCTH
nexomno3unuu. 4.4. Ananus cnoxkubix CBY cxem, MeTon MaTpulbl paccesiHUsl COeIMHEHUH, 010K
Schematic. 4.5. Marpuubl paccesHUss HEAUCCUIATUBHBIX M B3aUMHBIX MHOTOIMOJIOCHHUKOB. 4.6.



ManI/ILH:I pacceaHrud CUMMCTPUYHBIX YCTBIPCXIOJIOCHUKOB, MCECTUIIOJIOCHUKOB W BOCBMUIIO-
JJFIOCHHKOB..

5. Acumnmomuueckue u 2ubpuonble Memoosbl peueHus 2DAHUYHBIX 3a0aY

5.1. AcuMIITOTUYECKHE U TUOPUTHBIE METO/IbI PEIICHUS TPAaHUYHbBIX 3a/1a4

6.1. Merox reoOMeTpHUYECKON ONTUKH, JIydeBble TPYOKH M 3aKOH COXPAaHEHHS SHEPIHH, JIyYd U
TpacCUpOBKa B reoMeTpuyeckoi ontuke. 6.2. Teopema SKBHUBaJECHTHOCTH W METOJ (HU3HUYECKON
OIITUKH, MPUMEHEHUE MeToa (PU3MYECKON ONTHKH JUISl PEIICHHs 3a]a4 pPaccestHUs Ha 0OBbEKTax C
OOJBIIMMH BJEKTPUUYECKUMHU pa3zMepaMu. 6.3. Meroa reoMeTpuueckoi Teopuu Audpakiuu.
KnroueBble CTpYKTyphl M KJrOueBble 3agaud. Juppakius MIOCKOM BOJHBI Ha METAUIMYECKOM
kiuHe. [IpeacTaBieHue oy B paMKax METoJla reoMeTpuueckor teopuu audpakuuu. 6.4. Meron
¢usuueckoit Teopun audpakuuu. IloHsATHE KpaeBoii BOIHBI 3JIEKTpUudeckoro Toka. [Ipencrasnenue
paccestHHOTO MOJs B paMKax MeToja (usmueckoit teopun audpakuuu. 6.5. ['uOpugHbIE METOIBI
pelieHus 3ajad  paccesiHUus. MeToJ HWHTErpalibHbIX YpPAaBHEHUN B COYETa-HUM C METOJOM
(bu3NYECKOil ONTHKHY. .

6. Cmpozue yuciennble Memoobl peuenus I1eKmpooUHaMUyeckux 3a0ay

6.1. Ctporue uncieHHbIC METOBI PEIICHUS IIEKTPOUHAMUYECKHX 33124

5.1. Meroa WHTErpalbHbIX ypaBHEHUH [UIsl TPEXMEPHBIX CTPYKTYp, BBIBOJ HHTETpalIbHbIX
ypaBHe-HUHM, Oa3ucHble W TecTOBble (GYHKIUHU, MeTOoj ['amepkuHa, UCHOIb30BaHUE AlPHOPHON
uHpOpPMAaLUKU TIPH BBIOOpE 0a3UCHBIX (PYHKIUH, IEPEX0] OT MHTETPATLHOTO YPaBHEHHS K CHCTEME
nuHeHHbIX anredbpandeckux ypaBHeHuil (CJIAY). 5.2. Meron MHTErpalbHBIX YpaBHEHMH amns 2.5
MEpPHBIX CTPYKTYp, aHayin3 nedatHelx cxem CBY, ¢pynkuus ['puHa Mmiaocko-cioucTo CTPyKTYpHI,
NPUMEHEHUE MAarHUTHBIX TOKOB JUIS aHalld3a IIENEeBBIX CTPYKTYyp. 5.3. MeTon KOHEUYHBIX
DIIEMEHTOB B YaCTOTHOW 00JAcTH, AMCKPETH3alWs MPOCTPAHCTBA, Oa3MCHbIC (YHKIUH B BHUJC
UHTEPHOJSILMOHHBIX TOJIMHOMOB, (YHKIMOHANbBI I0JI1, MMHUMH3AIMs (YyHKIHMO-HAlA TOJ,
dbopmupoBanne CJIAY Ha mpumepe aHaau3a KOAKCHAIBHOMW JIMHUM TEpPEAadyud C MPO-BOJIHHKAMHU
POU3BOJILHON (POPMBL..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. ba3zoBble 0J0KH COBPEMEHHBIX CHCTEM 3JIEKTPOIUHAMUYECKOTO MOAECITUPOBAHUS: BBOJ
MCXOJIHBIX JIAHHBIX, AJITOPUTM PEIICHUS 3a/1a4H U TPEJICTABICHUE PE3yIbTATOB;
2. Cpenpl 1 MOBEPXHOCTH B cucteMax D/IM, ocHOBHbIE BU/IbI TOBEPXHOCTEH U IPaHUYHBIX
YCIIOBHI;
3. BupryasnbHble TOBEpXHOCTH B cucteMax J/IM: moBepXHOCTH CUMMETPUHU U UX
pUMEHEHHE, TI0-BEPXHOCTH M3ITyUEHHS U UACaTHHO COTIACOBAHHEIE CIIOH;
4. CobcTBEHHBIE BOJIHBI IMHUM Nepeadyd U HOPTHI;
5. Ileproauueckue CTpyKTyphl, TPAaHUYHBIE YCIOBHSI IEPUOANIHOCTH, TIOPTHI DIoke,
IpUMEHEHHE IePUOIMUECKUX IPAaHUYHBIX YCIOBHM /Ui aHaIN3a (pa3supOBaHHBIX aHTEHHBIX
PEIIETOK;
6. MeTo/1bl TeOMETPHUYECKON U (PU3UUECKOM ONTUKHU, paCCeIHUE IJEKTPOMArHUTHBIX BOJIH Ha
00B-eKTax OOJBIINX AIEKTPUUECKUX Pa3MEPOB;
7. MeTo/ibl AMCKpeTH3alMK ypaBHEHUH MakcBesuia, CBOSIIIE 3a/1auy JIeKTPOIMHAMUKH K
cUCTEeMe JIMHEWHBIX alreOpanvdecKuX ypaBHEHHI: METOJ] KOHEYHBIX 3JIEMEHTOB, METO/
MHTETPaJIbHBIX YPAaBHEHUH.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTta He MPeayCMOTPEHBI



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

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHBIE PE3YAbTATHI 0OYUEHUS 110 TUCIUILIHHE Kompt JUCLUIUINHEI (B (TUIl 1 HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHIMKATOPOB | COOTBETCTBMH C 11.3.1)
1]2[3]4]5]6
3HaTh:
MaTeMaTUYECKUE MOJIEIH IIPOLECCOB U SBJICHUM, JICKAIUX B TectupoBanue/Tect «MaremaTnyeckue
OCHOBE PELIEHUs NPAKTUYECKUX 3a/1a4 IPUKIIATHOM N-3rx-1 + |+ MO/JICJIN AaHTE€HH U YCTPOMCTB
anektpoauHaMuku, anteHH, CBU/KBY ycTpoiicTB u cucrem CBY/KBY»
MaTeMaTHYeCKUe METO/Ibl aHAJIN3a IPAKTUYECKUX 3a/1a4 TectupoBanue/Tect «OcHOBHbBIE
MPUKIIAAHON nmekTpoauHamMuky, anteHH, CBU/KBY ycrpoiicts u | U-3mk-1 + 1+ MOHSTHSI U MTOJIOKEHUS
CHCTEM BBIYUCIIUTENILHON 3JIEKTPOANHAMUKI
Ymersb:
NPHMEHATH POTPAMMBI PACHETa dIEKTPOMArHUTHBIX noJei V-3 + PacuerHo-rpaduueckas padbora/3amura
anteHH 1 CBY/KBY ycTpoiicTB u cucteM pacUeTHOTO 3aIaHUsI
(bopMyIHpOBATH M pemIaTh 3a/1a41, TPAMOTHO HCIIOJIb30BATh Konrponsnas padora/KonrponbsHas
MaTeMaTHUYeCKUH anmnapar, BKIIOYAIOIINNA aHATUTUYECKHE, paboTta «AHaJIN3 U3IyYEeHUs
YHCJIEHHBIE, aCUMITOTUYECKHE, THOPUAHBIE METOABI JJIsI MPsIMOYTOJIbHOM anepTyphl B
pELIeHNs MPAKTUYECKUX 3a7jad IPUKIIAJHON IEKTPOAUHAMUKH, V/-3mk-1 T OpUOIMKEHUN (PU3UIECKON OMTUKM»
anrenn, CBY/KBH ycrpolicTs u cucrem; TectupoBanue/Tect «MeTobl perieHus
I'pPaHUYHBIX 3a/1a4 MIEKTPOAMHAMUKI




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJCTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. 3amuTa pacuerHoro 3ananus (PacuerHo-rpadudeckas pabora)
2. KonTponbHast paboTta « AHANKU3 U3IYy4eHUS IPSIMOYTOIbHON anepTyphl B IPUOINKEHUH
¢dusnueckoit ontukm» (KoHTposnbHas padboTa)
3. Tect «MaremaTtndeckue Mojaenu anTeHH U ycrpoiicts CBU/KBY» (TectupoBanue)
4. Tect «MeToabl pellIeHNs TPaHUYHbIX 3a/1a4 3JIeKTpoauHaMuKn» (TectupoBaHue)
5. Tect «OCHOBHBIE MOHSATHUS U MOJOKEHHS BBIYUCIUTEIBHON 2IIEKTPOTUHAMUKI
(TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAs aTTeCTALUS 110 JUCHUIJIMHE

3auem c oyenxou (Cemecmp Ne3)
Ouenka ompenensercs B cooTBeTcTBUM ¢ [lonoxkeHueM o OONBHO-PEUTUHTOBOM CHUCTEME JIs
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

I[pumeuanue: ONieHOYHBIC MAaTEPUATBI TI0 JUCIUILINHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. I'punes, A. 0. MatemaTtnueckre OCHOBBI U METO/Ibl pEIICHUS 3a/1a4 3JIE€KTPOJUHAMUKHY :
yuebHoe rocobue no cnennanbHocTsaM "Paguorexnuka, "PaanosneKTpoHHbIE CUCTEMBI U
koMmruiekcel" / A. 1O. I'punes, A. U. T'urono . — M. : Pagnorexnuka, 2015 . — 216 c. - ISBN 978-5-
93108-095-6 .;

2. I'puropseB A. /1.- "OnexTpoarHaMMKa 1 MUKPOBOJIHOBas TeXxHUKa", (2-e u3n.), U3narenbcTBo:
"Jlanp", Cankr-IlerepOypr, 2021 - (704 c.)

https://e.lanbook.com/book/167679;

3. Komapos, A. A. ACUMITOTUYECKHE U YUCIEHHBIE METOIbl COBPEMEHHOM 3JIEKTPOIMHAMUKHU.
YacTs 1 : yuebHoe nmocodue 1o kypey "CrenranbHble BOMPOCH SJIEKTPOAMHAMUKH" TIO
HarpasieHusM "PaanosnexkTpoHHble cucteMsl U komiuiekes!”, "Pagunorexnuka" / A. A. Komapos,
M. C. Muxaiinos, B. A. [lepmskos ; pen. B. A. Ilepmsakos ; Hau. nccnen. ya-t "MOHN" . — M. :
N3n-so MDOU, 2017 . — 60 c. - ISBN 978-5-7046-1803-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9415.

5.2 JIunieH3M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office;

3. Windows;

4. Matlab;

5. Ansys;

6. Maitnn Buneoxondepenum;
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7. Python.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

8. ba3za mannbIx Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

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

11. DnexTponnas 6udmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMmenieHus

Homep ayauropun,
HAHMEHOBAHME

OcHalrenue

VY4eOHble ayAUuTOpUU JUIs
MPOBEACHUS JIEKIMOHHBIX
3aHATHI U TEKYLIETO

KOHTPOJIA

E-612, YueOHas
aynutopus Kad.
"PTITu AC"

rapTa co CKaMbei, CTOJ KOMIIBIOTEPHBIN,
CTYJ1, BeLIAJIKa JJIsl OJEXKIbI, JOCKa MEJIoBas,
KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
MYJIbTUMEANMHBIN IIPOEKTOP, KPaH,
KOMITBIOTEP NEPCOHAIBHBIN

K-120, MamuHHBIH
3an MBI

cepBep, KOHIUITHOHED

VY4eOHble ayAUTOpUU IS
IPOBEIECHUS MPAKTHUECKUX

3aasatuit, KP u KII

E-612, YueOnas
aynuropus kag.
"PTII u AC"

rapTa Cco CKaMbeH, CTOJ KOMITBIOTEPHBIM,
CTYJI, BELIAJIKa JJI OACHKbI, 10CKA MEJIOBas,
KOMIIBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIN

K-120, MammHHBIH
3an MBI

cepBep, KOHIULIMOHEP

VY4ebHble ayIUTOPUH IS

IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTauuu

E-612, YueOnas
aynurtopus Kad.
"PTII u AC"

napTa co CKaMb€i, CTOJ KOMIIBIOTEPHBIN,
CTYJ1, BEIIAJIKa JJIsl OJEKbI, JOCKa MEJIoBas,
KOMIIBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP EPCOHAIbHBIN

K-120, MamuHHBIH

cepBep, KOHIUITHOHED

3an MBI]
ITomemenus s E-614, CTOJI, CTOJI KOMITBIOTEPHBIN, CTYII, TIIKad 117151
CaMOCTOSITENIbHOU PabOThI KomnbrotepHslit JIOKYMEHTOB, JIOCKa MEJIOBasi, KOMIIbIOTEPHAas
kiacc kag. "PTII u CeTh C BBIXOJOM B lHTEpHET,
AC" MYJIbTUMEAUMHBIN IIPOEKTOP, IKPaH,

KOMIBIOTEP NEPCOHATBHBIN, KOHIUIIMOHED

Tlomentenus niis
KOHCYJIbTHPOBAHHUS

E-612, Yuebnas
aynurtopus Kad.
"PTII u AC"

rapTa Cco CKaMbeH, CTOJI KOMIIbIOTEPHBIN,
CTYJ1, BEIIAJIKa JJIsl OJEXKIbI, JOCKa MEJIoBas,
KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
MYJIbTUMEANIHBIA POEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIBHBIN
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[MomerneHus it XpaHESHHSI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

E-800/7, Apxus kad.
"PTITu AC"

CTOJI, CTYJI, IKad A7 JOKYMEHTOB, BellaliKka
JUTSL OJIEAK b1, XOJIOAMIIBHUK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTudeckue MCTOABI SJICKTPOAUHAMUKHA

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Tect «OCHOBHBIE OHATHUS U MOJIOKEHHS BBIYUCIUTENBHON nekTpoauHaMukmn» (TectupoBanue)

KM-2 Tecr «MaTtemaruueckue Moaenu anTeHH u ycrpoiictsB CBU/KBY» (TectupoBanue)

KM-3 Tecrt «MeTozp! pelieHus TpaHUYHbIX 3aj1a4 3JIeKTpoauHaMukn» (TectupoBanue)

KM-4 KonrtponbHas paboTa «AHAIN3 U3TYYECHUS TPSIMOYTOJILHON anlepTyphl B IPUOIMKEHUH
busnaeckoit ontukm» (KoHTponbHas paboTa)

KM-5 3ammura pacuerHoro 3amanus (Pacuerno-rpadudeckas padbora)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 S
paszena Henens 4 8 10 12 15
KM:
BBenenue B AUCUMILIMHY, TOCTAHOBKA 33]1a4H,
1 aKTyaJlbHOCTb JUCUUIUIMHBL. O030p MpOrpaMMHbIX
IPOJYKTOB.
BBenenue B AUCHUILIUHY, IOCTAHOBKA 33/1a4H,
11 aKTyaJIbHOCTb JUCHUIUIMHBL. O030p MPOrpaMMHBIX +
IIPOJYKTOB.
OcHOBHBIE TIOJIOKEHUS NIEKTPOIMHAMUKHU: YPaBHEHUS
2 MakcBesuia 1 MTHTETpalIbHbIE COOTHOILIEHUS, CPEBL,

IMMOBEPXHOCTHU U 'PAHUYHBIC YCJIOBUI.

OCHOBHBIC TTOJI0KEHHS QJICKTPOANHAMUKHU: YPABHCHUSA

2.1 MakcBenia 1 HHTErpaJIbHbIE COOTHOLIEHHUS, CPEIbI, +
IMOBEPXHOCTHU Y I'PAHUYHBIE YCIIOBUSL.
3 Wznyuenue B cBOOOIHOE MPOCTPAHCTBO U MapaMeTphl
AHTEHH
31 Wznyuenue B cBOOOIHOE MPOCTPAHCTBO U MapaMeTphl +
AHTEHH
4 OnexkrpoanHamuka CBY MHOTOmoMIOCHIKOB
4.1 OnekrpoanHamuka CBY MHOTronotoCHUKOB + + +
5 ACUMIITOTUYECKHE U TUOPUTHBIC METOIBI PEIICHUS
TPpaHUAYHBIX 3a7a4
51 ACUMIITOTUYECKHE U TUOPUTHBIC METOIBI PEIICHUS + +
TPpaHUAYHBIX 3a7a4
6 CTporue 4YucieHHbIE METOIbl PEIICHUS
DJIEKTPOAMHAMUYECKHX 3a4a4
6.1 Crtporue YnucaeHHbIE METOIbI PEIICHUS +

SJICKTPOANMHAMUNYCCKUX 3a/1a4
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Bec KM, %:| 10 | 10 | 20 | 20 | 40 |
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