TOY BIIO «1IOHELIKA HALIMOHAJIbHBIA YHUBEPCUTET»

®N3UKO-TEXHUYECKUA ®AKYJIBTET

Kadenpa pannodusnky 1 uHGOKOMMYHHKAIIMOHHBIX TEXHOJIOTHi

YTBEPXKIAIO:
[IpopeKTOop 1Mo Hay4HO-METOANYECKOH

‘i'f;-_ 2>

06PA30g4,

OREUKy,

W
oF
B

A
&

N
(S0
Q) Q(‘

o

i

PaGouasi mnporpaMmma y4eOHOM THCHUIIIHHBI

«MOJIEJIJUPOBAHUE AHTEHHO-OUJAEPHBIX YCTPOUMCTB»

HanpaBneHne IMOJATOTOBKH:

Marucrepckasi nporpamma:

[Tporpamma moAroTOBKH:
Kpanudukarms:

®dopma 0OyueHwus:

03.04.03 Pagnodusuxa
Pagnoduzuka

aKajieMHYecKasi MarucTparypa
MarucTp

O4yHas, 3a04YHasA

Jlonenk 2019r




YTBEPKIAIO:
/7 Tlekan u3MKO-TEX HUUECKOTO
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[Iporpamma cocraBiena ¢ yyerom dejepabHOrO rocyapcTBEHHOT0 00pa3oBaTeIbHOTO
cTanjapra Bbicliero oOpa3oBaHusi Mo HampasieHuto noarotoBku 03.04.03 Pamuodusuka,
YTBEPIKICHHOI0 IprkazoM MuHucTepeTBa oOpa3oBanus U Hayku Poccuiickoit @enepanyu ot 30
okTsiOpst 2014 r. Ne 1417.

[Iporpamma yueOHoM qucnuminael «MoaeupoBaHue aHTEHHO-(HIEPHBIX YCTPOHCTBY
coctariiena Ha ocHoe ['OC BIIO mo wnanpaienuto noxrorosku 03.04.03 Pamnodusuke,
YTBEpKJIEHHOMY NpukazoM MunuctepctBa obpazoBanusi 1 Hayku JIHP Ne 301 ot «04» ampens
2016 r., 3apeructpupoBanHomy B Munuctepcerse octuriu JJHP No 1196 ot 22 anpens 2016 1. (¢
WU3MCHEHHMSIMHA, BHECEHHBIMH IIpHKazoM MunucrepctBa oOpa3zoBaHus u Hayku JloHenkou
Hapojinoii Pecriybnmuku o1 21.09.2017 . Ne 963); «ITopsiiok 06 opranu3aruu yaeOHOT0 mpoiecca
B 00pa30BaTEJIbHBIX OPraHM3alMsIX BBICHIETO TPOoQpecCHOHATBHOr0 obpazoBanus J{oHENKOH
Hapojno#t PecriyOnukuy, yTBep:KIEHHOTO TpHUKkazoM MuHucrepctsa obpazoanus u Hayku JJHP
«10» wnosibpst 2017 r. Nell71; yueOubIx I1UTaHOB 1O HampaBieHuio noarotrosku 03.04.03
Paanoduszuka mporpaMmbl MOATOTOBKH MarucTpaTyphl (GopMbl 0OyUeHHs: OYHAsI M 3a04Has),
YTBEPIKJICHHBIX Y4eHbIM coBeToM yHUBepcuTeTa oT 02.04.2019 r., mpotokon Ne 3.

Pazpaborumk:
JLT.H., ipoheccop kadeapsl paarnoGU3uKu 1
MH(POKOMMYHHUKAIMOHHBIX TEXHOJOTUH .B. Jlanunos

IIporpamMma yueOHOI JIMCIUIUIMHB] yTBEPIKICHA Ha 3aceJaHuu Kadeapbl patuohpu3nKi 1
MH(POKOMMYHHUKAIMOHHBIX TEXHOJIOTHH.
ITporokon NelSot «04» anpens 2019 r.

3aseyromunit kadeapoi paguoGu3uKu 1 /
MH()OKOMMYHHUKAIIMOHHBIX TEXHOJOTHH B.B. Jlanusos

[Iporpamma yueOHON AUCIUILITHHBL 0100peHa yueOHO-MeTOMYeCKON KOMUCCHeH pu3nKo-
TEXHUUYECKOro (paKybTera.

[Iporokon Ne 4 ot «8» anpesnst 2019 r.

[Ipencenarens yueOHO-METOAMUECKON
KOMHCCHH (paKyJibTeTa - B.H. Korenko



1. O6nacTh NpUMEHEHHUS M MECTO IMCUHMILIMHBI B Y4eOHOM Tpoliecce

Vuebnas mucrummmaa «MOJIEJIMPOBAHUE AHTEHHO-®UIEPHBIX YCTPOVCTB»
OTHOCHUTCS K IMKIY BapuatuBHOW vactu Onoka | «Jlucuurmmusasly. s u3ydeHHs] NaHHOM
y4eOHOW JWCHMIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHHUS U HaBBIKH, (OpMUpYEeMbIe BCEMHU
MPEIIECTBYIOMUMU MPOPECCHOHATBHBIMU TUCITUTUIMHAME, a TaKkxke: «MaTreMaTH4ecKiue METOIbI
B pamnodusukey, «DyHKIHOHAIBHAS  JJICKTPOHHKA»,  «PaguModJeKTpOHHBIE  CHCTEMBI
CIIELIMAIbHOI'0 Ha3HAUYCHHS», «MOOUIbHBIE CHCTEMBI CBSI3H).

JlucrunnmHa MaeT 3HaHWA HEoOXoaWMble TpH pa3paboTKe MarucTEepPCKuxX padoT, s
WUTOTOBOM TOCYIapCTBEHHOW aTTECTAILIUH, M BBIITOJIIHEHUS HAYYHO-UCCIIEIOBATEILCKON paOOTHI.

HopMaTuBHBI€ CCBUIKH — He npedyCMOMPEHO.

2. CTpyKTypa AUCHMILIMHBI

Xapaxkmepucmuka y4eOHoU OUCYUNTIUHBL

Hanpasnenne noarotoBku 03.04.03 Paguoduzuka
Marucrepckas mporpamma Pagnodusuka
IIporpamma nmoaroToBKu AKxaJleMH4ecKasi Marucrparypa
Kpammduxarnms Maructp
KonmuecTBo comeprkarebHbIX MOYJICH 2
JucturuinHa 6a30Boi / BApHATUBHOM YacTh JUCLUIUIMHA BAPUATUBHON YaCTH
00pa3oBaTeNbHON TPOTPAMMBI bioka 1 «/lucuuminae
@DOpMBI KOHTPOJIS 2 MOJIyIIBHBIX KOHTpOJIA, 1 9K3ameH B 3 cemecTpe
ouHas Gopma 0OydeHUs 3aouyHas opma
ITokazarenu oGyueHus

KonmdaecTBo 3a4eTHBIX eqnHUIL (KPEIUTOB) 4 4
T'ox moaroroBku 2 2
CemecTtp 3 3
KonunuecTBo vyacos 144 144
- JIEKIIMOHHBIX 18 4
- IPAKTUYECKUX, CECMHUHAPCKUX - -
- 1a0OPaTOPHBIX 36 8
- CAaMOCTOSATENbHOM paboThI 90 132

B T.4. HHJIMBUIYaJIbHOE 3aJaHUE - -
HeznenrHo€e KOIUYECTBO YaCOB, 8 -

B T.4. ayJUTOPHBIX 3 -

3. Onucanue TUCHUNIUHBI

Ieau u 3aga4n.

Ilenv u3yuenus oOucyuniaunpl — 3HAKOMCTBO CTYJIEHTOB C METOJaMU M CpPEICTBAMHU
MPOCKTHPOBAHMSI AHTEHHBIX CHCTEM, UX MPOTPAMMHON pealln3alueid, MPOrpaMMHBIMHU
CPEICTBaMH JIJIsl MOJICIIUPOBAHMS, U ONTUMU3AIMHY aHTEHHO-(DUIEPHBIX YCTPOMCTB.

OcHogHbIMU 3a0auamu U3yUeHUs OUCUUNIUHDL AGTAIOMCA.

(dbopMUpOBaHHE Yy CTYJEHTOB HAaBBIKOB IMPOEKTHUPOBAHUS C MPUMEHEHHEM COBPEMEHHBIX
METOAOB M MPOTPAMMHBIX CpPEACTB, HMMEIOLIMX PpACIpOCTPaHEHHE B MHPOBOH HHXKEHEPHO-
TEXHUYECKOMW MPAKTHUKE.

TpebdoBanus K pe3yjbTaTaM OCBOEHHS JUCHMIUIMHBI: MPOILECC U3YYCHUS AUCIUILTUHBI
HarpaBjieH Ha (popMUpOBaHHUE SJIEMEHTOB CJIEIYIOMUX KOMIETEHIMH B cooTBeTcTBHH ¢ DI'OC
BO P® no nanpasnenuto noaroroBku 03.04.03 Paanodusuka u OCHOBHOW 00pa3zoBaTeIbHOM
IpOrpaMMBbl BBICIIEro 00pazoBaHust HanpasieHus noarotosku 03.04.03 Pagnodusuka:




a) oowexkyromypnuix (OK):

CIIOCOOHOCTH K a0CTPaKTHOMY MBINUICHHIO, aHaIu3y, cuHTe3y (OK-1);

FOTOBHOCTh K  CAaMOpa3BUTHIO, CaMOpealn3alllH, HCIOJIb30BAHUIO  TBOPYECKOIO
noreniuana (OK-3).

0) oowenpogeccuonanvnvix (OIIK):

CIOCOOHOCTh K CBOOOJHOMY BJIAJICHHIO 3HAHUSMHU (YHIAAMEHTAIBHBIX pa3fenoB (usuku u
panro(GU3MKK, HEOOXOMUMBIX JIJIsl PEIICHHUsI HaydHO-HccenoBaTenbekux 3anau (OI1K-3);

CIIOCOOHOCTh K CBOOOIHOMY BIIAJICHHIO MPO(ECCHOHATHHO-TIPOGMINPOBAHHBIMEI 3HAHUSAMHU B
obnactTi MH(MOPMAIMOHHBIX TEXHOJOTH, HWCIIOJIIb30BAaHHIO COBPEMEHHBIX KOMITBIOTEPHBIX CETeH,
MPOTPAMMHBIX MPOAYKTOB U PECYPCOB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTH "MHTepHeT"
JUIsl pelICHUs 3a/1a4 NMpOQEeCCUOHANBHOW ACATENBHOCTH, B TOM YHWCIIE HAXOJSIIUXCS 3a MpeieinaMu
npo¢uabroi moarotosku (OITK-4).

8) npogheccuonanvnwvix (I1K):

CIOCOOHOCTh HCIOJB30BaTh B CBOCW HAYYHO-MUCCIICAOBATEIBCKOW JEATEIBHOCTH 3HAHHE
COBPEMEHHBIX MPOOJIEM U HOBEHIIKMX JOCTIKEeHHN (pusnku U paanopusuku ([TK-1);

CIIOCOOHOCTHh CaMOCTOSITEIFHO CTaBUTh HAy4YHBIC 33aJa4ud B 00JacTH (GU3WKU U pagnoPU3NKA U
pemaTh WX C WCIOJIb30BAaHHEM COBPEMEHHOTO OOOPYAOBaHHS W HOBEHIIETO OTEYECTBEHHOTO U
3apy6exuoro omnbita ([TK-2);

CIIOCOOHOCTh ~ BHEAPATH  PE3yJibTaThl NPUKIATHBIX  HAYYHBIX  HCCIEIOBaHUNH B
MEePCIIEKTUBHBIC MPHOOPHI, YCTPOICTBA M CHUCTEMBI, OCHOBAaHHBIE Ha KOJIeOATEIHHO-BOTHOBBIX
npuniunax Gyakinonuposanus (ITK-4).

B pe3yabTare nzyueHust MOayJisi CTyA€HT J0JKeH

3HaTh:

- yCTpoiicTBa aHTEHHO-(QUICPHBIX CHCTEM pa3JIMYHBIX YACTOTHBIX JIMAla30HOB U
(GYHKIIMOHATLHOTO HA3HAYCHHUS,

- METO/IbI pElIeHHs] POSKTHBIX AaHTEHHBIX 33]1aY;

- 06J'IaCTI/I MNPUMCHCHUS PA3JIMIHBIX MCTOA0B IMPOCKTUPOBAHUA U OIITUMH3AIIUN,

- METOJbI ONITUMU3AIMHU ITapaMeTpoB aHTeHH U CBY ycTpoiicTB.

Ymers:

- TPUMEHATH MPOTPAMMHBIE CPEICTBA AJIEKTPOAMHAMUYECKOTO MOJICIMPOBAHUSI B
MPOEKTUPOBAHUS AHTEHHO-(UAECPHBIX YCTPOICTB;

- OCYIIECTBIIATH pean3allfio pe3yIbTaTOB apaMeTPHUUECKOro CHHTE3a;

- peuiaTh OITUMHU3AIIMOHHBIC 3a1a9U B AHTCHHOMU TEXHUKE.

Baagern:

- COBPCMCHHBLIMU IMMPOTrpaMMHBIMU CPCACTBAMU HNPOCKTHUPOBAHUA U3JIYHAIOIIHUX CUCTCM U
MPUMEHSTh UX B MPAKTUKE CBOETO AUCCEPTALIMOHHOTO UCCIIEeI0BAHUSI.

4. Copnep:xkaHue TUCHUNIMHBI H ()OPMBI OPraHU3alMU YUeOHOTr0 Mpolecca

Kypc mucruruimHbel mnpemaycMaTpuBaeT cieayrolme (OpMbl OpTraHU3alud  y4eOHOTO
mpolecca: JIeKIMH, 1a00paTOpHbIE 3aHITHSI, CAMOCTOsITeNIbHAsA paboTa CTyIeHTa.

B yuyeOHOM mpolecce HIMPOKO HCHOJB3YIOTCS AaKTHBHBbIE U HMHTEPAKTUBHBIE (OPMBI
MIPOBEJICHUS 3aHSATUH, BHEAYJIUTOPHAS CAMOCTOSATEIbHAs padoTa, OaUTbHO-PEUTHHTOBAs CUCTEMA
OIICHKH yCIIEBAEMOCTH, JHUYHOCTHO-OPUCHTHUPOBAHHOE OOydeHue, mpodieMHoe oOydeHHe,
0JI0YHO-MOAY/IbHOE O0y4YeHHe, paboThl MO0 MPUMEHEHHUIO 3HAHUI Ha TMpaKTHKE U BBIpaOOTKe
YMEHHUH U HaBBIKOB.

CamocrosarenbHass paboTa CTYAGHTOB MpeayCMaTpUBAcT U3ydeHHe y4dyeOHOW U
METOJIMYECKON JTUTEpaTyphl, COCTaBIEHUE KOHCIIEKTOB, CAMOCTOSITENIbHYIO pabOTy CTYJEHTOB IO
OCMBICJICHHIO U YCBOCHHUIO HOBOTO MaTepuaa, MOArOTOBKY K JaOOpaTOPHBIM 3aHITHUAM: U3yUCHHE
y4eOHOW M METOJIMYECKON JTUTEPATYPHI IO TeMe padoThl, U3yYCHUE TPHUOOPOB U 00OPYIOBaHUS,
UCIIOJIb3YEMOTO TIPU TMPOBEACHUU JTA0OPATOPHBIX pPA0OT, aHaIM3 IMOJYYCHHBIX pEe3yJIbTaTOB,
MOATOTOBKA U 3alUTa OTYeTa 1o padorTe.



Hcnonp3yroTest Ciieyrone MEeTOIbl KOHTPOJIS: YCTHBIM KOHTPOJIb (DKCIPECC-OMpoc Ha
JIEKIUAX); TMPOBEpKA KOHCIEKTOB; 3aluTa JabOpaTOpHBIX pPa0dOT, MOAYJIbHAs KOHTPOJbHAsS
pabora; SK3aMeH.

IlopsinkoBbIii HOMEP U TeMa

KpaTxoe COACPKAaHUEC TEMbI

Conep:xaTeJbHbIIH MOAYJIb 1

Tema 1. BBegenue B
JHCIHUTLUIHHY

Ilenu w  3agaum  MopaenupoBaHUsA.  MaTtemaTH4yecKoe
KOMIIBIOTEPHOE MOJICTUPOBAHUE AHTCHHO-(DHJICPHBIX YCTPOHCTB.

u

Tema 2. MaTeMaTH4ecKkoe
MO/IeTUPOBAHNE AHTEHH

HCJII/I H 3aga4d MaTeéMaTU4CCKOro MOACIUPOBAHUA AHTCHH.
OCOOCHHOCTH MAaTeMaTHYECKOTO MOACIIUPOBAHUA  PaA3IMIYHBIX
THUIIOB aHTCHH.

Tema 3. KomnbloTepHoe
MO/IeJINPOBaHME AHTEHH

O030p  CYIIECTBYIOIIMX  KOMIIBIOTEPHBIX  MpOrpamMMm IS
MOJIEJTMPOBAHHUS AaHTEHHO-(QDHUIOEPHBIX YCTpOiicTB. Bo3moxkHOCTH,
OCOOCHHOCTH ¥ OTpaHWYEHHS CYMIECTBYIOIINX KOMIIBIOTEPHBIX

Iporpamm.

Bo3moxnoCcTH [IpOrpamMMmBbl MMANA. MonenupoBanue
Tema 4. MoneanpoBanue B

IPOBOJIOYHBIX aHTEHH: BUOpaTop, JUPEKTOpHAs u

nporpamme MMANA-GAL

JIOTOIICpUOANYICCKAasA aHTCHHBI, J -06pa3Ha$[ AaHTCHHA.

Conepxare/ibHbII MOAYJIb 2

Tema S. MoaeaupoBanue
anepTypHbIX AHTEHH

OcoOCHHOCTH ~ amepTypHBIX aHTEHH. PyMopHbIE  aHTCHHBI
3epKajibHble aHTEHHbI. MUKPOII0JIOCKOBBIE aHTeHHBI. IIporpaMmel
JUTS. MOJICTTMPOBAHUS allepTYPHBIX aHTEHH.

Tema 6. MoaeaupoBanue
anTeHH B nporpamme HFSS

BosmoxnocTu u 0COOCHHOCTH MPOTrpaMMBbl HFSS.
MopenupoBaHre anepTypHBIX W MHKPOIIOJIOCKOBBIX AHTEHH B
nporpamme HFSS.

Tema 7. MogeanpoBaHnue
aHTEeHHO-(UIEePHBIX TPAKTOB

[Monstue punepa. CorinacoBaHue aHTEHHBI C TIOJIBOAIICH JTUHUCH.
Bnusinue coriacoBaHus Ha MapaMeTpbl aHTEHHBI. MoienupoBaHue
MTOABOIANTUX JTUHUHN B iporpamme HFSS.

Temaruueckuii mjian

ConepxaresibHbIH MOTYJIb 1

KosmuecTBo yacos
Ounas ¢popma o0ydenusi | 3aouynHasi popma o0ydeHHust
B T.4. B T.4.
= w
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Tema 1. BBeneHue B 6 2 4 6 05 55
JUCHUIIIAHY
Tema 2. MaTemaTnueckoe 6 5 4 5 0.5 55
MO/ICTHPOBAHNE AHTEHH
Tema 3. KomnbloTepHoe 18 | 2 4| 12 18 | 05 1 | 165
MO/IeTUPOBAHNE AHTEHH
Tema 4. MoneanpoBanue B
36 4 8 24 36 | 0,5 15| 34
nporpamme MMANA-GAL
Hroro mo coaepxkareibHOMY
Moayo 1 66 | 10 12 | 44 66 | 2 25 | 615




ConepxareJbHbIH MOIYJIb 2

KosmnuecTBo yacos
Ounas ¢popma o0yueHust 3aounas popma 00yyeHUs
B T.Y. B T.Y.
Ha3BaHus coaepskaTejibHbIX o| © § § ol @ § §
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Tema 5. MogeanpoBanue 2 | 2 s | 12 22 | 05 1, 20
anepTYPHBIX AHTEHH
Tema 6. MoaeaupoBanue 36 4 8 24 36 1 2 33
anTeHH B nporpamme HFSS
Tema 7. MogeanpoBanue 20 | 2 s | 10 20 | 05 2 | 175
AHTEHHO-(PUIEPHBIX TPAKTOB
HToro no coaepxareJbHOMY 8 | g oa | 46 78 | 2 55 | 705
MOIYJIIO 2
Bcero yacos 144 | 18 36 | 90 144 | 4 8 | 132

5.Mertoanuyeckue PpeKOMEHJALUH [JJsl TNPOBeJCHHUS JEKIHOHHBIX, NPAKTHYECKUX H
JIa0OpATOPHBIX 3aHATHI

TeMBblI JJeKIIMOHHBIX 3aHATHH

Ne n/m HasBanue TeMbl KonnuectBo
4acoB

1 Benenne B qucnuiummay 2
2 MaremaTrdecKkoe MOJICITUPOBAaHUE AaHTCHH 2
3 KomMmmbroTepHoe MoJenupoBaHrue aHTEHH 2
4 MonenrpoBaHe MPOBOJIOYHBIX AaHTEHH: BUOPATOP, TUPEKTOPHASI aHTEHHA 2
5 MonenupoBaHie NPOBOJIOYHBIX AHTEHH: JIOTONEpHOAMYecKas Hu J- 5

oOpa3Hasi aHTE€HHa.
6 MonenrpoBaHue anepTypHBIX aHTCHH 2
7 MonennpoBaHue anepTypHBIX aHTeHH B mporpamMMe HFSS. 2
8 MonennpoBaHie MUKPONOJIOCKOBBIX aHTeHH B nporpamMme HFSS. 2
9 MonennpoBaHie aHTEHHO-(UAEPHBIX TPAKTOB 2

BCETI'O: 18

IIpakTHYeckHe 3aHATHA HE MPETYCMOTPEHBI
Tembl J1a0OPATOPHBIX 3aHATHI
Ne i/m HazBanue Tembi KonuuecTtBo
9JacoB

1 3HaKOMCTBO ¢ nmporpammoiit MMANA 4
2 HccnenoBanue npocThiX 0JHOBHOPATOPHBIX aHTEHH 4
3 UccnenoBanne ®AP u punepnoro tpanchopmaropa 6
4 3rakoMcTBO ¢ nporpamMmoit HFSS. 6
5 MccnenoBanye pynopHbIX M CIHPAJIBHBIX aHTEHH 6




6 VccnenoBanne 3epKaJbHBIX aHTEHH U (DUIEPHBIX TPAKTOB 6
7 HccnenoBanne aHTEHH J1€KaAMETPOBBIX, T€KOMETPOBBIX U KHJIOMETPOBBIX 4
BOJIH
BCETI'O: 36

6. MeToanuyeckue peKOMEHAAIUH 110 OPTaHU3ALMU CAMOCTOATEIbHOH PadoThl CTY/IEeHTOB

CamocrodrenbHas paboTa CTyIEeHTOB IPEAyCMaTPUBACT:

JEKIIMOHHOTO MaTepHaa,
— W3y4YEHHE AOMOJHUTEIBHON JTUTEPATYPhI, PEKOMEHAYEMOM 3TOI MpOrpaMMON;
— 10OPOCOBECTHYIO MOATOTOBKY K JTJAOOPATOPHBIM 3aHSATHSIM;
— CBOEBPEMEHHOE M Ka4eCTBEHHOE 0(pOpMIICHHE OTUYETOB T10 JIAOOPATOPHBIM pabOTaM.
Llenpi0 caMOCTOATENBHOM pabOThI CTYIEHTOB SIBISIETCS OBIAACHUE (PYyHIaMEHTATbHBIMU
3HAHUSAMHU, MPOGECCHOHATHPHBIMU YMEHUSMU M HaBBIKAMH 10 Npoduiro Oyaymiei npodeccum,
OITBITOM TBOp‘-IGCKOﬁ, HCCHGI[OB&TGHBCKOﬁ ACATCIIBHOCTH, Pa3BUTUC CaAMOCTOATCIBHOCTH,
OTBETCTBEHHOCTH M OPraHM30BAaHHOCTH, TBOPUECKOTO MOAX0/a K PEUICHHUIO MPo0ieM yu4eOHOro U
poeCCHOHATIBHOTO YPOBHEIA.

Oprasunsanus caMoCTOSITeIbHON PadoThl CTYICHTOB

CUCTEMAaTUYECKOE BEJEHHE KOHCIIEKTa JIEKIMH U [OBCEJAHEBHYIO MPOPadOTKY

Ne n/m HasBanue Tembl KonuuecTso
4acoB

1 BBeneHue B TUCHUIUIMHY 4
2 MaremMaTu4yecKoe MOJIINPOBAaHNE AaHTCHH 4
3 KomnbroTepHOE MOJIETMpPOBaHNE AHTEHH 12
4 Mogenuposanue B mporpamme MMANA-GAL 24
5 MonenupoBaHne anepTypHBIX AaHTEHH 12
6 MonenupoBanue anTeHH B iporpamme HFSS 24
7 MoJenupoBaHue aHTEHHO-(UAEPHBIX TPAKTOB 10

BCEI'O 90

7. UnauBUayaJdbHbIE 3aaHUs

NHnuBuayanpHbIC 3a1aHUS HE TIPETYCMOTPEHBI.

8. KoHTpo/ibHbIe BONPOCHI K MPOMEKYTOYHOH aTTecTaluu

©CONDA DS WN

[TonsTe MoaENnMpPOBaHUA.

Oco0eHHOCTH KOMITBIOTEPHOTO MOICTUPOBAHUS

[enu 1 3a7a4m MOJEITMPOBAHUS AHTEHH.

OcHOBHbIE TapaMeTPbl aHTEHH.

[enwm u 3amaun MoJIeTMPOBaHUS HUIEPOB.

MeTopI cOrjlacOBaHUS aHTSHHBI C MMOABOISIICH JIMHUCH.
Oco0eHHOCTH MOJICTUPOBAHUSI IIPOBOJIOYHBIX aHTEHH.
Oco0eHHOCTH MOJICTTUPOBAHUS allePTYyPHBIX aHTCHH.
Oco0eHHOCTH MOJICTMPOBAHMSI MUKPOTIOJIOCKOBBIX aHTCHH.

10 Ha3nauenue u Bo3amoxHocTu nporpaMmmel MMANA.

11. Haznauenue u Bo3MOXKHOCTH Tiporpammbl HFSS.

12. BaustHue corfiacoBaHus Ha TapaMeTPhl aHTCHHBI.

13. BriiustHre O6JM3K0 pacIionoKEeHHBIX MPEIMETOB Ha TTapaMeTphl aHTCHH.
14. Tlonsitue ¢pa3upoBaHHON AaHTEHHOMN PEIIETKH.

15. Oco6ennoctu moaenupoBanns OAP.

16. CpaBHuTENBHAs XapaKTEPUCTHKA CYILIECTBYIOUINX MPOTrPaMM MOCITUPOBAHMS aHTCHH.




9. O0pa3en BapuaHTa MOIYJIbHOT0 KOHTPOJISI

IOy BIIO «JIOHEIKUI HAITMOHAJIbHBIA YHUBEPCHUTET»
®U3NKO-TEXHUUYECKHUHN ®AKYJIBTET
OU3UKO-TEXHUYECKUHN (aKyIbTET
Kadenpa pagrnoduzuku 1 nHHOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI
[TporpaMMa moAroTOBKU: akaJeMUUecKasi MarucTparypa
Hucuunnmna «MojenupoBaHue aHTEHHO-(DUIEPHBIX YCTPOHCTBY
Hampasnenue nonrorosku 03.04.03 Pagnodusuka, cemectp 3.

BAPUAHT Ne 1
1. OcHoBHbIE TapaMeTPbl aHTEHH.
2. Tonstue MOJEIUPOBaHHUS.
YTBepkKACHO HA 3aCCAAHUU 3aB. kadeapoii
Kadeapsl. P® u KT B.B. Jlanuos
Ne oT 201 r. [Ipenonasareins B.B. /lanuiios

Kputepun oneHuBaHusA MOIYJbHOI0 KOHTPOJIS:

Homep 3ananus MakcumaJjibHOe
KOJM4Y€eCTBO 0aJUI0B
3amanue 1 5
3aganue 2 5
Bceero 10 6as10B

10. OOpa3en 3xk3aMeHAIMOHHOTO OUJIeTa

IOy BIIO «JIOHEIIKUI1 HAITMOHAJIbHBIA YHUBEPCUTET»
®U3NKO-TEXHUUYECKHUIN ®AKYJIBTET
OU3UKO-TEXHUYECKUHN (aKyIbTET
Kadenpa pagnodusnku 1 "HOOKOMMYHHUKALIMOHHBIX TEXHOJIOTHIA
[Iporpamma noAroTOBKH: akaJeMUYECKas MarucTparypa
Hucnunnuza «MoieTupoBaHie aHTEHHO-(DUIEPHBIX YCTPOUCTB»
Hampasnenue nonrorosku 03.04.03 Pagnodusuka, cemectp 3.

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. TlonsTue (ha3upoBaHHON aHTEHHOW PELIETKH.
2. HasHaueHHe U BO3MOXKHOCTH nporpaMMbel MMANA.
3. OcoGennocTu MOJIEJIMPOBAHUS PYIIOPHBIX aHTEHH.

YTBepkKIACHO HA 3aCCAAHUU 3aB. kadeapoii
Kadeapol. P® u UKT B.B. Jlanuiios

Ne oT 201 r. DK3aMeHaTop B.B. Jlanuiios




Kpurtepuu oneHnBaHus JK3aMeHa:

Homep 3apanus MaxkcumMaJibHOE KOJIHYeCTBO 0aJ1710B
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6a10B

11. Oo6pa3en TecTOBOIrO 3aIaHUs
TecToBble 3a1aHKs HE IPEYCMOTPEHBI.

12. Kpurtepuu oneHuBaHUs

[To ydeOHOM TuCIUTIITMHE TTPEATIONAraeTCsl BHIIOJIHEHHE JTa00PaTOPHBIX padoT, MPOBEICHNE
MOIYJIBHOI'O KOHTPOJIA U IIPOBEACHUE DK3aMEHA.

OrneHka 3HaHMKM CTYAEHTOB TpoBoauTcs 1Mo 100-0amapHOM IIKajge COrjacHO CIETYIOITUM
KPUTEPHSIM:

MakcumaJjibHoOe
®opmMa KOHTPOJIA
KOJIM4eCTBO 0aJ1JI0B
Jlaboparopnas pabora Nel 4
JlaGopaTtopHnas pabota No2 4
JlaGopaTtopHnast pabota No3 4
Opranu3annoHHO-yueOHas padoTa CTyIeHTa 1
MoaynbHBIN KOHTPOH | 10

JlaGopatopHnast pabora Ned 4
JlaGopaTtopnast pabota No5 4
JlaGopatopHasi paborta Ne6 4
4
1

JlaGopaTtopHnas pabora No7
Opraan3annoHHO-y4eOHas paboTa CTyJeHTa

MoybHBIN KOHTPOJIb 2 10
DK3aMeH 50
Bcero 3a cemecTp 100

OrneHka 3a ceMecTp BBIUUCISIETCS TyTeEM CYMMHUPOBAHUS 3apabOTaHHBIX CTYJEHTOM 0aioB
3a CEMECTp U Ha HK3aMEHE U BBICTABIISIETCS corjacHo mkaine, npuusatoi B [OY BIIO «/lonHY».

HIkana coorBeTcTBHS 0aJJIOB rOCYy1apCTBEHHOM HIKAJIe

Ouenka Cymma GamioB 3au BCE O1nieHKa Mo rocy1apCTBEHHOM Ornenka 1o }
ECTS BUBI YUeOHOU mKane (9K3aMeH, rocy1apCTBEHHOU
NESATETLHOCTH mudepeHanbHBIN 3a49€T) mKase (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporo) 3a4TCHO
D 70-74 3 (y1OBIETBOPUTENIHHO) 3a4TEHO
E 60-69 3 (yIOBIETBOPUTENIHHO) 3a4TEHO
EX 35-59 2 (HGy;[OBJIGTBOpI/ITe.HBIjO) C He 3a9TEHO
BO3MOYKHOCTBIO TIOBTOPHOH ClIa4n
2 (HeYOBJIETBOPUTEINIBHO) C
F 0-34 BO3MOYKHOCTBIO TIOBTOPHOH Cllaun He 3AUTEHO
IIPH YCIIOBUU 0053aTEIHHOTO
Ha0opa JOTOJHUTEIBHBIX 0aIOB
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13. MartepuajJbHO-TEXHHYECKOE 00ecneueHue Y4eOHOoro npoiuecca

JlekimoHHBIE 3aHATHS TPOBOJATCA B aYAUTOPUU, OOOPYAOBAHHOM MEJIOBOM JOCKOM,
MYJIbTUMEIUIHBIM IPOEKTOPOM, IKPaHOM, HOYTOYKOM.

JlabopaTopHple 3aHATHS TPOBOJATCA B  O00OpPYIOBaHHOW ydeOHOH J1aboparopu,
YKOMITJIEKTOBAaHHON KOMITBIOTEPAMHU ¢ HEOOXOIMMBIM MPOTPAMMHBIM 00ECTIEYEHHUEM U JIOCTYIIOM
K HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHON CETH MHTEPHET.

14. PexoMeHa0BaHHas IUTEPaTypa

Ne HaumenoBaHue Koua-Bo Hanuuue

n/n IK3eMILIAPOB | 3JIEKTPOHHOM
[ B OM01uoOTEKe BepPCHHU B

JonHY IBC

OcHoBHasi JInTEpaTypa

1. | AaTenno-duaepHoie yCTpoHCTBa [DneKTpOHHBIH
pecypc]: yuebHoe mocobue / B. B. Hanmmos, B. U.
Tumuenko, U. A. TperbsikoB — [oneuk: JouHY, 2019.
— 184 c. — Dnextponnbie nanubie (1 daiin).

2. | AuTeHHO-buUIEpHBICE YCTPOWCTBA M dJIEMEHTHas 0asa
[DneKTpOHHBII pecypc]: y4eOHO-METOJMUECKOE
nmoco6ue / B. B. Jlanumos, B. 1. Tumuenko — JloHenk:
JouHY, 2019. — 97 c. — Dnexrponnsie gannbie (1 daiin).

JlonosHUTeIbLHASA JUTEpaTypa

1 | Hedenos, B. 1. OcHOBBI pain0o31€KTPOHUKH H CBS3H :
VY4e0. st By30B 1o HarnpasieHuto "[IpoexkTupoBanue u
TEXHOJIOTHSI 3JIEKTPOH. CPEACTB" U CIIEIUATLHOCTH
"IIpoexTHpoBaHUE M TEXHOJIOTHS PATUOIIEKTPOH. CpeaCcTB"
/ B. NI. Hedenos. - 2-e u3a. - M. : Beici. mik., 2002. - 510
c.

11 -

2 | AuTeHHO-pUAEpHBIE YCTPOWCTBAa U  PACIPOCTPAHEHHUE
pPaZMoOBOJIH : y4eO. Ui CTY/IEHTOB BYy30B 00ydYaromuxcst Mo
coen. 2011 (PanuoBemanue, paauocBssb, TeaeBUAECHUE ) /
I''A. Epoxun, O.B. Uepnwmmes, H.JI. Ko3zwipes, B.I.
Kouepxesckuii ; mox pen. I'.A. Epoxuna. - 3-¢ uzn. - M. :
I"opstuas muamst - Tenexom, 2007. - 491 c.

10 -

3 | bosa, H. T. Antenns! u ycrpoiicta CBY : [Vueb. nocobue
JUIs paguoTexH. criermansHocTei By3oB] / H. T. bosa, I'. b. 2 -
Pe3nukos. - K. : Buma mx., 1977. - 259 c.

4 | Opabkun, A. JI. AHTeHHO-(uUIEpHBIE YyCTpOICTBa
yueOHHUK 15 paauo-TexH. By30B / A. JI. Jlpabkxun, B. JL. 2 -
3y3eHko. - Mocksa : Cos. paauo, 1961. - 816 c.

5 |IlerpoB, b. M. Jloronepuoguueckue BHOpPAaTOpHbIE
aHTeHHBI : Yyd4e0. TmocoOWe s CTYICHTOB BY30B,
oOyuaromuxcsi Mo Hamnpasinenuto "Pammorexnuka" / b. M. 5 -
ITerpos, I'. . Koctpomutun, E. B. T'opembikun. - M. :
T'opsuas aunus - Tenexkom, 2005. - 239 c.

15. UudopmanuoHHble pecypchl

1.http://donnu.ru/ — caiit JlorHY.

2.http://library.donnu.ru/ — caiir 6ubarorexu JouHY.

3. www.ansoft.com — caiitT kommanuu Ansoft — pazpadorunka nporpammer HFSS
16. IIporpammHoe obecneuyeHue
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1. Windows 7 PRO (xopnopatusHas nunenzus JOHHY Ne 46484614);

2. Microsoft Office (kopmopatusnas nmunensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmmuensust mporpammel DreamSpark mist Beicmux y4ueOHBIX
3aBeICHUN);

4. Jlunemsun GPL, Apache, BSD pans cBoOOIHOrO mporpaMMHOIO oOecreueHus:
Antusupyc Kacnepckoro, Adobe Acrobat Reader,

PaGouast mporpamma paccMOTpeHa W TIE€peyTBEpXKIeHa Ha 3aceJaHnu  Kadeapsl
panuou3uku U MHOOKOMMYHHUKAIIMOHHBIX C M3MeHeHusAMH (0e3 n3menenuit) na 2020-2021 rox.
[Tpotokon 3acenanust kaheapnr Ne oT

3ag. xadenpoit PO u UKT B. B. /lanunos

PaGouast mporpamma paccMOTpeHa W TE€peyTBEpXKIeHa Ha 3aceJaHnu  Kadeapsl
panuogu3nku U MHOOKOMMYHHUKAIIMOHHBIX C M3MEHeHUAMH (0e3 n3menenuit) Ha 2021-2022 ron.
[Tpotokon 3acenanust kaheapnr Ne oT

3ag. xadenpoit PO u UKT

PaGouast mporpamma paccMOTpeHa W TI€peyTBEpXKIeHa Ha 3aceJaHnu  Kadeapsl
panunou3nku U MHOOKOMMYHHUKAIIMOHHBIX C U3MEHeHUAMH (0e3 n3menenuit) Ha 2022-2023 ron.
[Tpotokon 3acenanust kaheapnr Ne oT

3aB. kapenpoii PO u UKT
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