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

Hanpasienne noaroroBku/cnenuaibHocts: 11.05.01 PagnosneKTpoHHbIE CHCTEMBI M KOMILIEKCHI
HaumeHoBaHune 06pa3oBaTe/bHOI MPporpaMMebl: PajHoHABUIaMOHHBIE CHCTEMbI H KOMILIEKChI
YpoBeHnb 00pa3oBaHus: Bbicuiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: OuHas

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

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyeMas ydyacTHUKaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI
MPOrpaMMBblL:
Ne qucumnIMHbI 10 yyeOHOM
Auett y y B1.4Y.11
IUIAHY:
TpynoeMKocTh B 3a4eTHBIX
py 9 cemecTp - 3;
eIMHUIAX:
Yacos (Bcero) no yueo0HoM
( ) noy y 108 yacos

IUIAHY:
Jlekuuu 9 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 9 cemecTp - 16 4acos;
JlaGopaTopHble pa6oThI He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
Koncyabranun MPOBOJAUTCS B PAMKAaX 4acoB ay/IMHTOPHBIX 3aHATHI
CamocTrosiTesibHasi padoTa 9 cemecTp - 59,7 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¥ 9 cemectp - 0,3 yaca;
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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:

PykoBogurenn
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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Bnapeney

CussakoBa A.1O.
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kynukos P.C.

Waentuduratop

R7ef0b374-KulikovRS-e851162c

(pacmudpoBka
MIOJITIHUCH)

P.C. KynukoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



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

IIK-2 Croco6¢eH BBINIOIHATE
KOMIThIOTEPHOE
(MMHUTaLIMOHHOE)
MOJICJIMPOBAHUE TTOJICHCTEM
PaIuOdIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB U ITPOIICCCOB
JUTSL aHAJIM3a TTapaMeTPOB
MIPOIIECCOB U MOJCUCTEM

N/-1nk-2 3HaeT anropuTMsl U
THIIOBBIC METOAUKU
UMHTAIIMOHHOTO
MO/ICJIMPOBaHHUSI IIPOLIECCOB B
HoZICHCTEMax
PaZMOIIEKTPOHHBIX CUCTEM H
KOMILJICKCOB

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

IIK-2 Croco0eH BBINOJIHATE
KOMIThIOTEPHOE
(MMHUTaLIMOHHOE)
MOJICIMPOBAHUE TTOJICHCTEM
PaIuOdIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB U ITPOIICCCOB
JUTSL aHAJIM3a TTapaMeTPOB
MIPOLIECCOB U MOJCUCTEM

W JI-2rk-2 YMeET HCII0Ib30BaTh
THUIIOBBIE METOAUKU
UMUTAITUOHHOT'O
MOZEIMPOBAHMS TIOACUCTEM
PaIHOdIICKTPOHHBIX CHCTEM U
KOMILJIEKCOB U IIPOLIECCOB

YMETB!
- Bbl6paTL MCTO MOACIUPOBAHUA I
peleHHs] KOHKPETHOW 3ajiaui,
IIPUBOIAIINM K PELICHUIO C 3aJaHHOU
TOYHOCTBIO MIPU MUHUMAJIBHBIX 3aTpaTax
BBIYUCJIUTCIIBHBIX U BPEMCHHBIX PECYPCOB.

IIK-2 Croco0eH BBINOJIHATE
KOMITBIOTEPHOE
(MMHUTaLIMOHHOE)
MO/IEJIMPOBAHUE TTOJICUCTEM
PaIuOdIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB U MTPOLIECCOB
JUTSL aHAJIM3a TTapaMeTPOB
MIPOLIECCOB U MOJCUCTEM

N ]I-3nk-2 YMeeT HCIIoIbp30BaTh
COBpPEMEHHBIE CPEICTBA
pa3pabOTKH U CO3aHUs
MMUTAIIMOHHBIX MOJIeeH
PaaMOdJIEKTPOHHBIX YCTPOUCTB
U PaIMOTEXHUYECKUX CHCTEM C
MOMOINBIO CTAHJAAPTHBIX
MAKeTOB MPUKIIATHBIX
poTrpaMMm

YMETh:

- MOJIEIIMPOBATh AHTEHHBI U YCTPOICTBA
CBUY c uenpro aHasM3a 1 ONTUMH3ALMH HX
IIapaMeTPOB € UCIIOJIb30BAHUEM
UMEIOIINXCA CPEACTB UCCIIEIOBAHNM,
BKJIFOYAsi CTAaHJAAPTHBIE MaKEThI
MIPUKJIAIHBIX IPOrPaMM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiHa OTHOCHTCS K OCHOBHOM Ipo(ecCHOHANbHOW 00pa3oBaTelbHOM IMporpamme
PagmonaBuranmonssie cucreMbl U Komruiekesl (manee — OITOIN), mampasnenust moarorosku 11.05.01

PaI[I/IOSHCKTPOHHLIC CHUCTCMBI

CHEIHAINTET.

N KOMIIJICKCHI,

basupyertcs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMsL.

YpOBEHb OOpa30BaHUSA:

BBICIICC 06pa3OBaHI/IC -

Pe3ynbrarhl 00yueHus, OJTy4EHHbIE IPYU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0€MKOCTb JUCHUIUIMHBI 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

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

Bsenenue

Ok~

SN

4

H3yuenue mamepuanos 1umepamypHsix

Bsenenue

00| ool wo| Beero wacor

4

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

O030p COBPEMEHHOTO
NIPOTPaMMHOTO
o0ecrieyeHus pacyera u
MIPOCKTUPOBAHUS
anteHd u CBY
YCTPOICTB

()
~

12

2.1

O030p COBpEeMEHHOTO
MIPOTPaMMHOTO
o0ecrieyeHHs pacyera u
MIPOEKTHPOBAHUS
anarend u CBU
YCTpOMCTB

24

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[1], cTp. 2-15

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

30

10

14

3.1

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

30

10

14

H3yuenue mamepuanos 1umepamypHsix

UCHLOYHUKOG:
[2], cp. 75-100

T'ubpunaoe
MojenupoBanue CBU-
ctpyktyp B HFSS

28

10

12

H3yuenue mamepuanos 1umepamypHslx
UCHOUHUKO6?

[1], ctp. 35-55




ANSYS
41 T'ubpuanoe 28 10 - 6 - - - - - 12 -
MoaenupoBanue CBY-
ctpyxtyp B HFSS
ANSYS
3adeT ¢ OLIEHKOH 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 - 16 - 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 - - 0.3 59.7

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, Hau-aHTEHH U JIeTUTENCH MOITHOCTH Ha MUKPOIIOJIOCKOBBIX JIMHUSX.

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
9 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/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 Ne9)
Ouenka ompexensercs B cooTBeTcTBUM ¢ [lonoxkeHueM o OONBHO-PEUTUHTOBOM CHUCTEME s
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOW COCTABJISIOLIUX.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. 'mOpunnoe moaenuposanue CBY crpyktyp B HFSS ANSYS : [yuebnoe nocodue] / Mock.
sHepr. uH-T (MOW), UH-T pagunoTexHuku U anekTpoHuku uMm. B. A. KotenbHukoBa Mock. sHepr.
uH-Ta (TY), Kadenpa pannorexunyeckux npudopos u anteHHbix cucteMm (PTII u AC) ; pen. A. A.
Kypymun . — Mocksa : Cam [Tonurpaduct, 2020 . — 348 c. - ISBN 978-5-00166-163-4 .;

2. C. E. bankos, A. A. Kypymmun, B. JI. PazeBur- "Ananus u ontumuzaius CBU-ctpykTyp ¢
nomorpto HFSS", (2-¢ usn., nom.), U3narenscrBo: "COJIOH-TTPECC", Mocksa, 2009 - (216 c.)
https://biblioclub.ru/index.php?page=book&id=117711.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office;

3. Windows;

4. Ansys;

5. Maiian BuneokondepeHmmm.



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 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

Y4eOHbIe ayIUTOPUHN AJIs

E-800/1, YueOnas

ImapTa, rapra co CKaMLeﬁ, CTOJI

IIPOBEACHUSA naboparopus aHTEHHBIX HpernoaaBaTess, CTOJ, CTYJ, MKag AT
IIPaKTUYECKUX 3aHATUH, CUCTEM U JOKYMEHTOB, JOCKa M€EJIOBas,
KP u KII pacnpocTpaHeHus MYJIbTUMEIUUHBIA ITIPOEKTOP, IKPaH,
PaguoBOJIH CTEH/ J1JabOpaTOPHBII

VY4eOHble ayAUTOpUH IS

E-801/12, JTabopatopus

CTOJI IPEIoiaBaTesi, CTOJ, CTYJ, HIKad

IIPOBEJICHUS «un¢poBbIx MeTO10B JUIsL JOKyMEHTOB, KOMIIBIOTEpHAs CETh C
IIPOMEKYTOUYHON HCCIEN0BaHUsA BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
aTTecTalun pazuocucTemM» 00opy/JI0BaHUE CIIEUATU3UPOBAHHOE,
KOMITBIOTEP NEPCOHATBHBIN
[Tomemenus ais HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSITETbHOM KomnberorepHubiit MHUCBMEHHBIN, BEMTAIKa JUIS OJIEKIbI,
paboThI YUTAIBHBIN 3al1 KOMIIBIOTEPHAsI CETh C BBIXOJIOM B

HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

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

Kpecyo pabouee, CTeJUIax JJII XpaHSHUs
KHHT, CTOJ, CTYJ, MKad ISt OAEKIBI, CTOT
MHCHbMEHHBIN, T0CKa MapKepHas,
KOMIIBIOTEP NEePCOHATBHBIN

ITomemenus s
XpaHeHHus 000pyIOBaHUS
1 y4eOHOro UHBEHTaps

E-802/4, Cxnan
WHBEHTaps U
000pyT0BaHUS

CTEeJUTaX, CTOJI, CTYJ, mKad, mKad mms
JIOKYMEHTOB, CEpBEp
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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

(Ha3BaHME AUCIMILIMHBI)
9 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 AMCIUILIHHE:

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

KM-2 Tecr «2tamnsl MoaenupoBaHus aHTeHH U ycTpoiicTB CBY B makeTax MpUKIaJHBIX IPOrPaMM»
(TectupoBanue)

KM-3 KonrponsHas padora "Pacuer u3nydeHus: pyrnopHOi aHTEHHBI B TAKETaX MPHUKJIAIHBIX
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 NpUKJIaJHbIX IPOrPaMM aHTEHHBIX 33]1a4 C BKIIIOUEHUEM
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 8 10 13 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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