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

Hanpasienue noaroroBku/cnenuanbuocts: 11.04.01 Paguorexnnka
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: Pagnorexnnyeckue cCMCTEMbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
ABTOMATU3UPOBAHHOE INTPOEKTUPOBAHUE AHTEHH U
YCTPOUCTB CBY HA BA3E COBPEMEHHBIX MATEMATHUYECKUX

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmupyeMas yyacTHUKaMHU 00pa30BaTe/IbHbIX OTHOLIEHHUI
MPOrpaMMBblL:
Ne qucumnIMHbI 10 yyeOHOM
Auett y y B1.4.03
IUIAHY:
TpynoeMKocTh B 3a4eTHBIX
py 2 cemecTp - 3;
eIMHUIAX:
Yacos (Bcero) no yueo0HoM
( ) noy y 108 yacos

IUIAHY:
Jlekuuu 2 cemecTp - 16 yacos;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
Koncyabranun MPOBOJAUTCS B PAMKAaX 4acoB ay/IMHTOPHBIX 3aHATHI
CamocTrosiTesibHasi padoTa 2 cemecTp - 75,7 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HWHas koHTaKTHasi padoTa MPOBOJAUTCS B PAMKAaX 4acoB ay/IMHTOPHBIX 3aHATHI

BKJIIOYAS:
TecTupoBaHue
KontpoabsHnas padora
PacueTHo-rpadgmueckasi padora
IIpome:kyTouHast aTTeCTAINS:

3auer ¢ OlEeHKO¥ 2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

KypyLwuH A.A,

Mol ¢

Waentuduratop

Rec52a4a9-KurushinAA-455a674¢

A.A. Kypymmn

COI'ZTACOBAHO:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

PyKOBO'HHTe‘HB o il Brageney KomapoB A.A,
00pa3oBaTeIbHON IPOrPaMMBI - Mol ¢ Waewmagukaop | RB495darl-KomarovAIA-eadasoa A.A. Komapos
A MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»
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Ka(bez[pOI/I * MO WaeHTUdMKaTOp R8495dafl-KomarovAlA-eada3f0e A,A_ KOMapOB




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

3agaun AMCHMIIINHBI

- 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
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIHH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[TIK-1 Cnoco6en mpoBOIUTh
HCCIEN0BAHUS B LIEIIAX
COBEPILICHCTBOBAHUS
PaAMO3JIEKTPOHHBIX CUCTEM

N/1-2nk-1 Beimonasier
MaTEeMaTHYECKOE U
KOMITBIOTEPHOE
MOJICTUPOBAHUE
PaIMORIICKTPOHHBIX CUCTEM C
1EJTbIO ONITUMHU3ALMN UX
rapaMeTpoB

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

YMETh:

- BBIOpaTh METOJT MOACIIUPOBAHUS JIJIS
pelIeHNs] KOHKPETHOM 3a/1a4u,
MPUBOJIAIINN K PENICHUIO C 3aIaHHOU
TOYHOCTBIO TPU MUHUMAJIbHBIX 3aTpaTax
BBIYHMCIIUTENIbHBIX U BPEMEHHBIX PECYPCOB.

ITIK-2 Cnocoben
pa3pabaThiBaTh U
MOJICPHU3UPOBATH
PaAMOAICKTPOHHBIC
CHCTEMBI

NJ1-2nk-2 Ucnonb3yeT
Cpe/CTBAa KOMITBIOTEPHOTO
MOJICTTUPOBAHUS B TIEIISIX
MOJICpHU3AIUH U
COBEpILIEHCTBOBAHUS
PaIO3IEKTPOHHBIX CUCTEM

YMETh:

- MOJICJINPOBATh AHTEHHBI M YCTPOHCTBA
CBHUY c uenpo aHaan3a U ONTUMHU3ALUN UX
MapaMeTpoB C UCTIOTb30BAHUEM
UMEIOIITUXCS CPEJICTB UCCIICIOBAHUM,
BKJIIOUAsi CTAH/IAPTHBIE MTAKETHI
MIPHUKJIATHBIX TIPOTPaMM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM 00pa3oBaTeIbHOM MporpaMme
Paguorexuuueckue cucremsl (nanee — OIIOII), nampaBnenus moarotoBku 11.04.01 Pammorexnuka,

ypOBEHb 00pa30BaHMUs: BhICIICE 00pa30BaHUE - MATHCTPATYpa.

basupyercs Ha ypoBHE BbICIIEro 00pazoBaHus (OakanaBpuaT, CIEIHATUTET).

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIIMOHHOMN 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

]

8

9

10

11

12

13

14

15

Bsenenue

N

N

17

H3yuenue mamepuanos 1umepamypHsix

Bsenenue

||| Beero vacos

| ©o

17

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

O030p COBPEMEHHOTO
NIPOTPaMMHOTO
o0ecrieyeHus pacyera u
MIPOCKTUPOBAHUS
anteHd u CBY
YCTPOICTB

N
o
]

18.7

2.1

O030p COBpEeMEHHOTO
MIPOTPaMMHOTO
o0ecrieyeHHs pacyera u
MIPOEKTHPOBAHUS
anarend u CBU
YCTpOMCTB

26.7

18.7

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[1], cTp. 2-15

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

31

20

3.1

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

31

20

H3yuenue mamepuanos numepamypHsix
UCHLOYHUKOG:
[2], cp. 75-100

T'ubpunaoe
MojenupoBanue CBU-
ctpyktyp B HFSS

31

20

H3yuenue mamepuanos 1umepamypHslx
UCHOUHUKO6?

[1], ctp. 35-55




ANSYS

4.1 I'nbpunnoe 31 5 - 6 - - - - - 20 -
MoaenupoBanue CBY-

ctpyxtyp B HFSS
ANSYS

3adeT ¢ OLIEHKOH 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 16 - 16 - - - - 0.3 75.7 -
Hroro 3a cemecTp 108.0 16 - 16 - - 0.3 75.7

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. PacueT OIMIKHETO M NANBHETO IIOJIS aHTCHH;
2. Pacyer pynopHbIX aHTEHH;
3. Pacuer u onTuMu3anys MUKPOIIOJIOCKOBBIX KOHCTPYKIIUI;
4. Pacuer ¢unstpoB CBY;
5. Pacuer pesxxuMoB pabOTHI JTaMITbI OETYIITUI BOJTHBI,
6. Pacuer pynopHBbIX, aT4-aHTEHH U ACIUTENIENH MOITHOCTH HA MUKPOIIOJIOCKOBBIX JINHUSAX.

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 OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

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 -2 + |4 TectupoBanue/Tect «OCHOBHBIE METO/IBI
. -211K-1 .
MOJIETIMPOBaHUs aHTEHH U ycrpoiicts 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-2nik-1 + |+
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»
NJI-2nik-2 + |+
PacuetrHo-rpaduueckas pabora/Pacuernoe
3agaHue «Pacyer B makeTax NMpHUKJIAIHBIX
MIPOrpaMM aHTEHHBIX 33/1a4 C BKIIOYEHHUEM
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
2 cemecTp

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/IBI U AJITOPUTMBI BBIYUCIUTEILHOMN AIIEKTPOIMHAMHUKID)
(TectupoBanue)
2. Tect «Oranbl MOJenUpOBaHMsI aHTeHH U ycTpoiicTB CBY B makeTax nmpuKiagHbIX
nporpamm» (TectupoBaHnue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompexensercs B cooTBeTcTBUM ¢ [lonoxkeHueM o OONBHO-PEUTUHTOBOM CHUCTEME s
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/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 3nekTpoHuku uM. B. A. KorensHukoBa Mock. 3Hepr.
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 ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Ansys / CAE Fidesys;

5. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).



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. DnekrponHas oudmoreka MOU (b MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenreHust

Homep aynuropun,
HAHMEHOBAHME

OcHalenue

Y4eOHble ayIUuTOpUU
JUISl TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILIEro KOHTPOJIA

E-614, Yuebnas nabopatopus
IU(PPOBBIX YCTPOUCTB U
MIPOrPAMMHUPYEMBIX
JIOTHYECKUX UHTETPaTbHBIX
cxem (1Y u ITJIUC)

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYII,
mkad uig JOKYMEHTOB, JOCKa
MeJ0Basi, KOMIIBIOTEPHAs CETh €
BbIX0ZI0M B MIHTEpHET,
MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIIBHBIN,
KOHJIULIHOHED

K-120, Mammnnsii 3ai1 UBI]|

cepBep, KOHIUITUOHED

Y4eOHbIe ayIUTOpUU
JUTSI TIPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KI1

E-614, Yuebnas nabopatopus
1M (POBBIX YCTPOMUCTB U
MIPOrPaMMHUPYEMBIX
JIOTHYECKUX UHTETPaTbHBIX
cxem (LY u IJINC)

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYII,
mKkad Uit JOKYMEHTOB, JJOCKa
MEJIOBasi, KOMIIBIOTEPHAsS CETh C
BBIXOAOM B IHTEpHET,
MYJIBTUMENUUHBIN IPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIN,
KOHIULIHOHED

K-120, Mammansii 3ai1 UBIL]|

cepBep, KOHIUITUOHED

VYyeOHble ayAUTOPUH
JUISI TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTauuu

E-614, Yuebnas naGopaTtopus
1M(POBBIX YCTPOUCTB U
IPOrpaMMUPYEMBIX
JIOTHYECKUX UHTETPaTbHBIX
cxem (LY u IJINC)

CTOJI, CTOJI KOMIIBIOTEPHBIN, CTYII,
mkad 11 JOKYMEHTOB, TOCKa
MeJ0Basi, KOMIIBIOTEpHAs CETh ¢
BBIXOJ0M B HTEpHET,
MYJIbTUMEIUUHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIN,
KOHJIULIUOHED

2K-120, Mammnnsii 3ai1 MBI

cepBep, KOHIUITHOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

E-612, Yuebnas aynutopus
kadenpst "PTII u AC"

rapTa co CKaMbeH, CTOJI
KOMITBIOTEPHBIN, CTYJI, BEIIAIKa JJIs
OJIeK/bl, TOCKA MEJOBas,
KOMITBIOTEPHAs CETh C BBIXOJOM B
WNHTepHeT, MyIbTUMEIUNHBIN
MIPOEKTOP, IKPaH, KOMIIBIOTED
MEPCOHAJIbHBIN

ITomemenus s
XpaHeHHus 000pyIOBaHUS
1 y4eOHOro MHBEHTaps

E-800/7, Apxus xa¢. "PTII u
AC"

CTOJI, CTYJI, Kad sl JOKYMEHTOB,
BEIIajaKa IS OAEKIBI, XOI0IUILHUK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMAaTHU3UPOBAHHOE TPOCKTUPOBAHNE aHTEHH U ycTpoiicTB CBY Ha 6a3ze
COBPEMEHHBIX MAaTEMATUYECKUX MTAKETOB

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 AMCIUILIHHE:

KM-1 Tect «OCHOBHBIE METO/IbI M AJITOPUTMbI BBIYUCIUTEIBHON 3ekTpoauHaMukn» (TectupoBanue)

KM-2 Tecr «2Ttamnsl MOJAEIMpOBaHUS aHTeHH U ycTpoiicTB CBY B makeTax MpUKIIaIHBIX POTPaAMM»»
(TectupoBanue)

KM-3 KonrponsHas padora "Pacuer u3inydeHus: pyrnopHOi aHTEHHBI B TAKETaX MPUKIATHBIX
nporpamm" (KorTponbHas padoTa)

KM-4 KontposbHas padota «OnTUMH3aLUs HapaMeTPOB ACIUTEINS MOIIIHOCTH B MUKPOIIOJIOCKOBOM
UCIIOJIHEHUH B ITAKeTaxX NpUKIaaHbIX nporpamm» (KonTposeHas pabota)

KM-5 Pacuernoe 3ananue «PacueT B makeTax NpHUKIaJHBIX IPOIPaMM aHTEHHBIX 33]a4 C BKJIIOUEHUEM
JMCKPETHBIX aKTUBHBIX 31eMeHTOB» (PacueTHo-rpaduueckas paboTa)

Buja npoMexyTouHO# aTTecTaMU — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen auciuIninHbl KM: 1 2 3 4 0
pasjena Al et Henens 4 6 8 12 15
KM:
1 BBenenue
1.1 BBenenue +
2 0O0630p COBpeMEHHOTO MPOTPAMMHOT0 00eCTIeUeHHUSI

pacuera u npoektupoBanus anTeHH 1 CBY ycrpoiicTB

0O0630p COBPEMEHHOT'O MPOTPAMMHOT0 00ECTICUCHHUS

2.1 y + + +
pacueTa 1 npoekTupoBanus auTeHH 1 CBY ycTpolicTB
3 [TpoextupoBanue anteHH u CBY ycTpoiicTB ¢
nomoibio nporpammbel HFSS ANSYS u Savant
31 [TpoextupoBanue anteHH u CBY ycTpoiicTs ¢ + + + +
' nomoibio nporpammbel HFSS ANSYS u Savant
4 I'mGpunnoe monenuposanne CBU-crpykryp B HFSS
ANSYS
41 I'ubpumnoe monenupoBanne CBU-ctpyktyp B HFSS + +
' ANSYS

Bec KM, %: | 10 10 25 25 30
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