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

Hanpagienue noarorosku/cnenuaiabuocts: 11.03.01 Pagnorexuunka

HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMbl: PaqnoTrexunyeckue cpeacTBa nepeaayu, npueMa u o0padorkun
CHTHAJIOB

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBI ABTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHUSA AHTEHH

U YCTPOUCTB CBY

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

8 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue

KontpoabsHnas padora
PacdeTrHo-rpaguyeckas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

8 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney KypywuH A.A.
HpeHOI[aBaTeHB peHTUdMKaTOp Rec52a4a9-KurushinAA-455a6744 AA. Kyp}’I_HI/IH
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
o0pa3zoBaTenbHON Brageney OcCTaneHKoB M.C.
POTrpaMMBI Wnermnbnkatop  RB356155C-OstapenkovPs-854af18 I1.C. OcTaneskoB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacuupoBKa IOIIUCH)
3BaHHE)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

» MoK

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

CanH AP,

WaentnuraTtop

Rdafl8b6c-SafinAR-8ed43814

A.P. Cabun

(IOIDKHOCTB, y4EHasl CTEHICHb, yIEHOE
3BaHHE)

(moamucs)

(pacupoBKa MOAKCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBoeHMSI JMCHUILUIMHBI. COCTOUT B YITTyOJIEHHOM M3y4€HMHM METOJOB M IPOrpaMMHBIX
IPOAYKTOB aBTOMAaTU3UPOBAHHOTO ITPOEKTUpoBaHUs aHTeHH U1 CBU-ycTpoiicT

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHE MaTeMaTUYECKUX MoJieel aHTeHH U ycTpoiicts CBY;
- OCBOCHHE COBPEMEHHBIX YHCIEHHBIX METOAO0B U IIPOIPAMMHBIX IIPOAYKTOB JJIS PACYETa AaHTEHH

u ycrporicts CBY.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHINIi:

Koa n HaumMeHoBaHue
KOMIIeTeHIIHH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-2 Cniocoben
pa3pabaThIBaTh
MaTeMaTHYECKUE MOICIIH
PazrodIEKTPOHHBIX
YCTPOMCTB, MOJCUCTEM
PaZMOdIIEKTPOHHBIX CUCTEM
¥ KOMIUJIEKCOB Ha OCHOBE
KOMIBIOTEPHOTO
MOJICIINPOBAHUS
QITOPUTMOB
(dbopMupoBaHus, NEpeIauH,
npuemMa u o0paboTKH

NJ1-1nk-2 3HaeT METOIbI
BBITIOJIHEHMSI pacU€TOB
OCHOBHBIX TEXHHUYCCKUX
XapaKTEPUCTHUK
PaauOdJIEKTPOHHBIX YCTPOMCTB

3HATh!
- METO/Ibl U AITOPUTM
3JIEKTPOAMHAMUYECKOT0 MO/IEIMPOBAHUS
aHTeHH U ycrpoiicts CBY.

palIHOCHUTHAJIOB
[1K-2 Cniocoben NJI-2nk-2 3HaeT MEeTOIblI YMETB:

pa3pabaThiBaTh IOCTPOEHHS CTPYKTYPHBIX - BBIOpATh METOJ] MOJICIIUPOBAHMUS JIJISI
MaTeMaTHUYECKUE MOJIECIHN CXEM PagUOdJIEKTPOHHOIO peHICHUA KOHKPETHOU 3a/ia'u,
PaIMOdJIEKTPOHHBIX YCTPOICTBA ¥ TOJICHCTEM MPUBOISIIMMN K PELICHUIO C 3aIaHHOMN

YCTPOMICTB, OJCHCTEM
PaZMOdJIEKTPOHHBIX CHCTEM
Y KOMIIJIEKCOB Ha OCHOBE
KOMITHIOTEPHOTO
MOJICIUPOBAHUS
QITOPUTMOB
dbopmupoBaHus, epesayy,
npuema u o0paboTKu

PaZMORIIEKTPOHHBIX CUCTEM H
KOMIUICKCOB, PEATU3YIONTUX
TpeOyemble alrOPUTMBI
00paboTku

TOYHOCTBIO ITPHU MUHUMAJIBHBIX 3aTpaTax
BBIUUCJIUTCIIBHBIX U BPEMCHHBIX PECYPCOB.

PaaMOCUTHATIOB
[TK-2 Criocoben NJI-3nk-2 YMeeT npoBOIUTH YMETB!

pa3pabaThIBaTh KOMITBIOTEPHOE - MOJIETTMPOBATh aHTEHHBI M YCTPOUCTBA
MaTeMaTHYECKUE MOICITH MOJICTHPOBAHKE CBUY c nensro aHaim3a 1 ONTUMU3AIUU UX
PaIUOdIEKTPOHHBIX PaIMO3IEKTPOHHBIX ycTpoiicTB | TaPAMETPOB € UCTIOIbE30BAHNEM

YCTPOMCTB, MOJCUCTEM
PaANO3TIEKTPOHHBIX CUCTEM
Y KOMILIEKCOB Ha OCHOBE
KOMITbIOTEPHOTO
MOJICITUPOBAHUS
aIrOPUTMOB
dbopMupOBaHUsI, TIEPETAUH,

B CIICIIMAT3UPOBAHHBIX
CATIP Ha ocHOBe 6a30BBIX
aIropuTMOB (POpPMHUpPOBaAHUS,
nepeaayuu, npuemMa u
00pabOTKH PaIMOCUTHAIIOB

HMCIOIUXCA CPCACTB PICCJIe,[IOBaHI/Iﬁ,
BKJIFOYas CTaHAAPTHBIC IMAKCThI
MMPUKJIAAHBIX ITPOTpaMM.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

npuemMa u o0paboTKu
pazMoOCUTHAJIOB

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
PagunorexHudeckue cpeacTa nepeaadu, npuema u oopabortku curnanon (ganee — OITOIT), HanpaBneHUs
noarotoBku 11.03.01 PagunorexHuka, ypoBeHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKamaBpHar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJIy4eHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 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

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

Bsenenue

|~

SN

15

H3yuenue mamepuanos 1umepamypHsix

Bsenenue

||| Beero vacos

| ©o

15

UCMOYHUKOB:S
[2], ctp. 3-17

O030p COBPEMEHHOTO
NIPOTPaMMHOTO
o0ecrieyeHus pacyera u
MIPOCKTUPOBAHUS
anteHd u CBY
YCTPOICTB

N
©
]

16.7

2.1

O030p COBpEeMEHHOTO
MIPOTPaMMHOTO
o0ecrieyeHHs pacyera u
MIPOEKTHPOBAHUS
anarend u CBU
YCTpOMCTB

28.7

16.7

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[1], cTp. 2-15

IIpoextupoBanue
anteHH u CBY
YCTPOMICTB € IOMOLIBIO
nporpamMsl HFSS
ANSYS u Savant

30

17

3.1

IIpoexTupoBanue
antenH u CBU
YCTPOMCTB ¢ HIOMOIIBIO
nporpamMsl HFSS
ANSYS u Savant

30

17

H3yuenue mamepuanos 1umepamypHsix

UCHLOYHUKOG:
[2], cp. 75-100

T'ubpunaoe
MojenupoBanue CBU-
ctpyktyp B HFSS

30

17

H3yuenue mamepuanos 1umepamypHslx
UCHOUHUKO6?

[1], ctp. 35-55




ANSYS
41 T'ubpuanoe 30 8 - 5 - - - - - 17 -
MoaenupoBanue CBY-
ctpyxtyp B HFSS
ANSYS
3adeT ¢ OLIEHKOH 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 28 - 14 - - - - 0.3 65.7 -
Hroro 3a cemecTp 108.0 28 - 14 - - 0.3 65.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. BBenenue

Otanbl pa3BUTUS CHCTEM aBTOMaTu3upoBaHHOro mnpoektupoBaHus (CAIIP). Passurtue
3apyoexnbrx CAITP CBY. Pazpaborka CAIIP CBY B CCCP u CHI'. CAIIP CBY HenuHEHHBIX
cxeM. CpezncTBa MPOEKTUPOBAHUS U IPOTPAMMHBIE MPOAYKTHI ITOCIIEHET0 NOKoIeHUs. [IporpaMMbl
Ha OCHOBE METOJa KOHEUHBIX 3JeMeHTOB. [IporpaMMbl Ha OCHOBE METOJ]a KOHEUHBIX Pa3HOCTEH BO
BpeMeHHOW oOmactu. [Iporpamme Ha OCHOBE METOJa WHTETPAJIbHBIX YpaBHEHHU (METOJ
MOMEHTOB)..

2. O630p cospemeno2o npopammuo20 obecneyenus pacyema U nPOeKmupoearus. AHment u
CBY ycmpoticms

2.1. O630p COBPEMEHHOI0 MPOTPAMMHOI0 00ECIICUCHHSI pacyeTa U MPOSKTUPOBAHUS AHTCHH U
CBY ycrpoiicTs

CoBpeMeHHBIE KOMMEPUYECKHUE MPOTPAMMBI AJICKTPOIMHAMHYECKOTO MOJICTTHPOBAHUS HA OCHOBE
yuciaeHHbIx MeTogoB: HFSS Ansoft, CST MW Studio, FEKO..

3. Ilpoexmuposanue anmenn u CBY yempoticme ¢ nomowwio npocpavmol HFESS ANSYS u
Savant

3.1. [IpoextupoBanue anteHH 1 CBY ycrpoiicts ¢ momouisio nmporpammel HFSS ANSYS u
Savant

ITporpamma HFSS Ansoft. Pacuer pynophsix antenH ¢ nomoiupto nporpammsl HFSS Ansoft.
Pacuer u onTMMH3aLUsA MUKPOIOJIOCKOBBIX KOHCTPYKIMH ¢ moMmolisio nporpamMmel HFSS Ansoft.
Pacuer OmmxHero m mampHero monsi anteHH/ Pacuer ¢uiapTpoB CBU. Pacuer CBY 3amau ¢
MYJIbTU()U3MUECKUM COJIEpKAHUEM: JIBUKEHHE YacTHUIl B 3JeKTpoHHOH namne, JIBB, TemnoBble
MIPOLIECCHI..

4. Tubpuonoe mooenuposarnue CBY-cmpykmyp ¢ HFSS ANSYS

4.1. 'mbpuanoe monenuposanre CBU-ctpykryp B HFSS ANSYS

Pacuér wmanomymsamero CBY-ycmnurens. Pacuér HenuHeiHslx xapaktepuctuk MIITY.
Henuneitnble momenu CBY-TpaH3ucTopoB. AHalW3 OJHOKACKAaTHOTO YCUJIMTENs, HCIIONb3Ys
HenuHelHyro  Mmonenb CBU-tpansucropa. MopgenupoBanue cMmecurens. MozaenupoBaHue
PaauOTPAKTOB.

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
1. Pacuer pynopHbIX aHTEHH;
2. PacueT 1 onTUMHU3AIMsI MUKPOIIOJIOCKOBBIX KOHCTPYKIIHIA;
3. Pacuer ¢punsTpoB CBY;
4. PacueT pe>xMOB pabOTHI JIaMIIbl OETYIIHUN BOJTHBI;
5. PacyeT OnmkHETO M TAJTBHETO TT0JIS aHTCHH;
6. Pacuet pynopHbIX, HaT4-aHTEHH U AETUTEIeH MOLUTHOCTH Ha MUKPOIIOJIOCKOBBIX JTHHHUSX.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

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



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

Howmep paznena
JTVCIUIUTUHBEI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTAThl 00YUEHU 110 TUCLMILIIMHE Konbl
COOTBETCTBUMU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1[2[3]4
3HaTh:
METObI U AITOPUTM IEKTPOJUHAMUYECKOTO V-1 + |4 TectupoBanue/Tect «OCHOBHBIE METO/IBI
. -lnk-2 .
MOJICIIMPOBAHMsI aHTeHH U ycTpoiictB CBY QITOPUTMBI BEIYMCIIUTEIILHOM AJIEKTPOAMHAMUKI
YMersb:
BBIOpATh METO/1 MOJICIIMPOBAHUS JUTSI PEILICHHSI KOHKPETHOM KonTtponsnas pabora/Konrponsaas padora
3aJjauu, MPUBOJAIIUHI K PEIIEHUIO C 3aJaHHOH TOYHOCTBIO "PacueT u3iyuyeHHst pyopHOW aHTEHHBI B MMAKETaxX
IpU MUHUMAJIBHBIX 3aTPaTaxX BIYUCIUTEIbHBIX U BPEMEHHBIX NPUKJIAJHBIX TIpOorpaMm”
W-2nk-2 + |+
pecypcoB
TectupoBanue/Tect «ITarnbl MOEIUPOBAHUS
aHTeHH U ycrpoiictB CBY B makerax npukiajaHbIX
IpOrpaMmm»
MOJIEINPOBaTh aHTEHHBI U ycTpoiictBa CBY ¢ nenbio ananusza KontponsHas pabora/KonrponbsHas pabora
Y ONTHUMM3ALUHU UX TapaMETPOB C UCIOIb30BAHUEM «OnTUMH3aLKs TapaMeTPoB JeUTeNs MOIIHOCTH
HUMEIOLIUXCS CPEJICTB UCCIIEIOBAaHUM, BKIIOYasi CTaHIapTHbBIE B MHUKPOIOJIOCKOBOM HCIOJIHEHHUH B MTAKETax
MaKeThl MPUKIATHBIX IPOrpamMM HPUKJIAJHBIX IPOrPaMM»
N /I-3mk-2 + |+
PacuetrHo-rpaduueckas pabora/Pacuernoe
3agaHue «Pacyer B makeTax NMpHUKJIAIHBIX
MpOrpamMM aHTEHHBIX 33/1a4 C BKIIOUEHUEM
JIMCKPETHBIX AKTUBHBIX 3JIEMEHTOBY»




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. KonrponbHas pabdora "PacueT uzimyueHust pynopHOH aHTEHHBI B ITAKETaX MPUKIIATHBIX
nporpamm" (KontponbHas padoTa)
2. KonrtponpHas padora «OnTuMu3anus mapamMmeTpoB JAEIUTENIsI MOITHOCTH B
MHUKPOIOJIOCKOBOM UCIIOJIHEHUH B ITaKeTaxX MpUKIaIHbIX porpamm» (KoHnTposbHas pabota)
3. PacuetHoe 3ananue «PacueT B makeTax MpUKIaJIHBIX IIPOIPaMM aHTEHHBIX 3314 C
BKJIIOUEHUEM JIUCKPETHBIX aKTUBHBIX 3JeMeHTOB» (PacueTHo-rpaduueckas pabora)

Dopma peanuzanun: [TucbMennas padora
1. Tect «OCHOBHBIE METO/BI U aJITOPUTMBI BEIYUCIUTEILHOM 3IEKTPOANHAMUKI
(TectupoBanue)
2. Tect «Oranbl MOJenUpOBaHMsI aHTeHH U ycTpoiicTB CBY B makeTax nmpuKiagHbIX
nporpamm» (TectupoBaHnue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

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

B numiom BeICTaBIsIETCS OIICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIE U 3JIeKTPOHHbIE U3IAHUS

1. I'nbpunnoe monenupoanue CBY crpykryp B HFSS ANSY'S : [yue6HOe nmocobue] / Mock.
sHepr. uH-T (MOW), UH-T pannoTexHuku u anekTpoHuku uM. B. A. KorenpHukoBa Mock. sHepr.
un-Ta (TY), Kadenpa pannorexunueckux npudbopoB u anTeHHbIX cucteM (PTII u AC) ; pen. A. A.
Kypymus . — Mocksa : Cawm [Tomurpaduct, 2020 . — 348 c. - ISBN 978-5-00166-163-4 .;

2. C. E. bankos, A. A. KypymuH, B. /. PazeBur- "Ananus u ontumuszanus CBU-ctpykTyp ¢
nomombio HFSS", (2-e uza., nom.), UznarensctBo: "COJIOH-ITPECC", Mocksa, 2009 - (216 c.)
https://biblioclub.ru/index.php?page=book&id=117711.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys /| CAE Fidesy;

5. Maiina BuneokondepeHuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix 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 "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. DnexkrponHas oudmoreka MIOU (b MOMH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAUMCHOBAHHUEC
YueOusie aynutopun ans | K-120, MamuHHbIN 3271 cepBep, KOHJAUIMOHEP
MPOBEJCHUS JTEKIIMOHHBIX HBI]

3aHATUI U TEKYILIETO
KOHTPOJIA

A-400, YuebOnas
aynutopus "A"

napra, CTyJl, JOCKa MeJI0Bas, SKpaH
WHTEPaKTUBHBINA, KOJJIOHKU 3BYKOBBIE,
MYJIbTUMEAUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIBIOTEP NEPCOHAIbHBIN

A-402, YuebOnas
ayTUTOpUS

napra, CTyJ, JOCKa MeJIOBasi, KOJJOHKU

3BYKOBBIE, MYJIbTUMEAUNHBIN IIPOEKTOD,
JI0OCKa MapKepHasi, KOMIIBIOTEP
IIEPCOHAIIBHBIN, KOHIUIIMOHED

VYyeOHble ayAUTOPUH IS
IIPOBEICHUS
IIPaKTUYECKUX 3aHATUH,
KP u KII

E-800/1, YueOnas
nabopaTopusi aHTEHHBIX

napTa, napra co CKaMmbei, CTOJ
npenoaaBartess, CToN, CTyJ, Kad st

CUCTEM U JIOKYMEHTOB, JI0CKa MEJIOBas,
pacnpocTpaHeHus MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
PaguoBOJIH CTEH/ J1JabOpaTOPHBII
K-120, MammHHBIH 321 cepBep, KOHIUIMOHED
MBI

VY4eOHble ayAUTOpUH IS

E-801/12, JTabopatopus

CTOJI IPEeTo1aBaTesi, CTOJ, CTYJ, HIKad

IIPOBEJICHUS «un¢poBbIx MeTO10B JUIsL JOKyMEHTOB, KOMIIBIOTEpHAs CETh C
IIPOMEKYTOUYHON HCCIEN0BaHUsA BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
aTTecTaluu pazrocucTemM» 000pyI0BaHUE CIIEUATU3UPOBAHHOE,
KOMIIBIOTEP NEPCOHATBHBIN
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBII, CTYJI, CTOJ
CaMOCTOSITETbHOH KomnberorepHubrit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
paboThI YUTAJIBHBIN 3al1 KOMIIBIOTEpHAsI CETh C BBIXOJIOM B

HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUSA

E-825/3, Kabuner
corpynuukoB kad. "PTII
u AC"

Kpecyo pabouee, CTeJUIaX JJII XpaHSHUS
KHHT, CTOJ, CTYJ, MKad st OASKIBI, CTOT
MUCHbMEHHBIN, T0CKa MapKepHas,
KOMIIBIOTEP NEePCOHATBHBIN

ITomemenus s
XpaHeHus1 000pyI0BaHUS
1 y4eOHOTr0 MHBEHTaps

E-802/4, Cxnan
WHBEHTAPS U
o0opynoBaHus

CTeJIaX, CTOM, CTYI, mKad, mkad s
JIOKYMEHTOB, CEpPBEP

11




12



IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS aHTEHH U ycTpoiicTB CBY

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

Tect «OCHOBHBIE METOBI M AITOPUTMBI BBIYUCIUTENBHOM 3ekTpoauHaMukn» (TectupoBanue)
Tect «JTansl MoEIMpPOBaHUs aHTEHH U ycTpolicTB CBY B nakeTax MpUKIaIHbIX IPOrpaMM»
(TectupoBanue)

Konrtponbnas padora "Pacuer uzinyueHus: pynopHOW aHTEHHBI B ITAKeTaX MPHUKJIATHBIX
nporpamm" (KorTponbHas padoTa)

KonTponbhas pabota «OnTumMu3zanus napaMeTpoB JEIUTENS] MOITHOCTH B MUKPOIIOJIOCKOBOM
UCIIOJIHEHUH B MAKeTax NpUKIaaHbIX nporpamm» (KonTtposbHas pabota)

Pacuetnoe 3aganue «Pacuer B makerax NpUKJIaJAHbIX IPOrPaMM aHTEHHBIX 3a/1a4 C BKJIIOUEHUEM
JUCKPETHBIX aKTUBHBIX 371eMeHTOB» (PacueTHo-rpaduueckas pabota)

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

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb RM: L 2 3 4 >
pasjena Henens 4 6 8 12 15
KM:
1 Beenenue
11 Beenenne +
2 0O0630p COBpEeMEHHOTO MPOTPAMMHOT0 00eCTIeUeHHUSI
pacuera u npoektupoBanus anTeHH 1 CBY ycrpoiicTs
21 0O0630p COBpeMEHHOTO MPOTPAMMHOT0 00eCTIeUeHHUSI + + +
' pacuera u npoektupoBanus anteHH 1 CBY ycrpoiicTs
3 [TpoextupoBanue anteHH u CBY ycTpoiicTs ¢
nomouipto nporpammel HFSS ANSYS u Savant
31 [TpoextupoBanue anteHH u CBY ycTpoiicTB ¢ + + + +
' nomouipto nporpammel HFSS ANSYS u Savant
4 I'mGpunnoe monenuposanne CBU-crpykryp B HFSS
ANSYS
41 I'uGpunnoe moaenuposanue CBU-crpykryp B HFSS + +
' ANSYS

Bec KM, %: | 10 10 25 25 30
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