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ITporpamma acnupanTypsl

Hanpasnenne 11.06.01 DiekTpoHuKa, pagHOTEXHUKA U CHCTEMBI CBSI3H

Hamnpasnennocts (crienpanerocts) 05.12.07 Aurtennsl, CBU-yeTpoiicTBa 1 HX
TEXHOJIOTUH

PABOYAA ITPOT PAMMA

AVCLMILIMHE] TI0 BBIOOPY

((ABTOMaTI/I3I/IpOBaHH06 NPOEKTAPOBAHUE U ONITUMM3ALUS aHTeHH 1 CBY-

YCTPOUCTBY

WHaexe MMCIMIIHHEL 110 yyeOGHoMy miany: B1.B.J[B.2.2

Bcero: 108 yacos

Cemectp 3, B TOM uncie 6 yacoB — KOHTaKTHas paboTa,

84 gaca — camocrosiTenbHas pabora,
18 yacoB — KOHTpPOIIB



[Iporpamma cocTaBieHa Ha OCHOBE (hellepaibHOrO TOCYAapCTBEHHOIO
00pa30BaTEeNBpHOTO CTaHJapTa BHICIIETO0 00pa3oBaHus (YpOBEHb MOJATOTOBKU KaJIpOB
BBICIICH KBalM(UKAIMK) IO HampaBiieHHi0 noAarotoBku 11.06.01 DmekTpoHuKa,
PaIUOTEXHUKA U CUCTEMBI CBSA3H, YTBEPKIACHHOTO MpuKazoM MuHoOpHayku Poccuu
ot 30 utonist 2014 r. Ne 876, 1 nacnopra creluaibHOCTH, YKa3aHHON B HOMEHKJIATYpe
cnenuanbHocTe HayuHbiX paboTHUKOB 05.12.07 Anrtennsi, CBU-ycTpoiicTBa U uX

TEXHOJOTHH, YTBEPXKACHHON mprkazoM MunoOpHayku Poccum ot 25 despans 2009

r. Ne 59,

HEJAU U 3AJAYN OCBOEHUA JIUCHUIIJIMHBI

Heabo u3ydeHUs TUCHUIUIMHBI SBISIETCS YTAyOJIEHHOE U3YyUYE€HHE METOJIOB U
IPOIPAMMHBIX  NPOAYKTOB JUIi  aBTOMAaTU3UPOBAHHOIO IIPOCKTUPOBAHUS U
onTuMu3anusa aHTeHHbIX 1 CBY-yCcTpOHCTB.

3ajayamMu JUCUUIUIMHBI SBISIIOTCS:

— M3y4YEHHE MaTEMAaTUIECKUX Moaener auTeHH 1 CBY-ycTpoicTs;

— U3YYEHHE COBPEMEHHBIX MPOTPAMMHBIX MPOAYKTOB I pacyeTa aHTCHH U
CBY-ycTpoucTs;

— M3YYEHHE YHUCIICHHBIX METOJ0B pacueTa aHTeHH 1 CBYU-ycTpolicTB.

B mpomecce OCBOGHHMSA ~ OUCHHUIUIMHBI  (DOPMHUPYIOTCH  Cieaylouiue
KOMIIETEHIIUM:

— CMOCOOHOCTh K KPUTHUYECKOMY aHAIM3y M OIIEHKE COBPEMEHHBIX HAayUHBIX
JOCTHKEHHUM, TEHEPUPOBAHUIO HOBBIX HWICH MpU PEIICHUH HCCIEAOBATEIBCKUX U
NPaKTUYCCKHX 3a/1a4, B TOM YHCJIC B MK IUCIMILTHHAPHBIX 00nacTsax (YK-1);

— CIIOCOOHOCTh MPOEKTUPOBATH U OCYIIECTBIIATH KOMITJIEKCHBIE HCCIIETOBAHUS,
B TOM YHCJI€ MEXJIUCUUIUIMHAPHBIEC, HA OCHOBE L[EJIOCTHOTO CUCTEMHOIO HAYYHOI'O
MHUPOBO33PEHUS C UCTIOIB30BAHUEM 3HAHUN B 00JaCTH UCTOpUU U Gunocohun HaAyKu
(YK-2);

— BJIaJICHUE METOJOJIOTHEeH TEOPEeTUUYECKUX M SKCIIEPUMEHTAIBHBIX HCCIIEI0-
BaHUi B 001acTH nipodeccronanbHoi aestenbaoctu (OIMK-1);

— BJAJICHUE KyJbTYpOM HAy4YHOTO WCCJICNOBAaHUS, B TOM YHCIE C
UCTIONb30BaHUEM HOBEHIINX WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(OIIK-2);

— CHOCOOHOCTh K pa3paO0OTKE HOBBIX METOJIOB UCCIEAOBAaHUS U MX
NPUMEHEHHIO B CaMOCTOSTEIBHON MPOQECCHOHATBPHONW HAyYHO-HCCIEI0BATEIbCKOM
JESATCIIBHOCTH B 00J1acTH npodeccronanbHoi aesreabHoctu (OITK-3);

— CHOCOOHOCTH pa3padateiBaTh AP (HEKTUBHBIEC ANTOPUTMBI PEIICHUS HAYyYHBIX
3agau (I[TK-1);



— CIOCOOHOCTh pealin30BaTh Pa3pabOTAHHBIE ANTOPUTMBI PEHICHHUS HAYYHBIX
3aj1a4 C UCMOJb30BAaHUEM COBPEMEHHBIX S3bIKOB IporpammupoBanus (I1K-2).

INJIAHUPYEMBIE PE3YJIbTATBI ObPA3OBAHMUSI,
®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA AUCHUIIJIMHbI

B pe3ynbpraTte OCBOCHHUS TUCHIUIUIMHBI OOYUYArOIIUIACS JOJDKSH JIEMOHCTPHPOBATH
CIICITYFOIIIME PE3YIIbTaThl 00Pa30BaHMSL:
3HATh.

— COBPEMCHHBIC YHUBEPCATbHBIC IPOTrpaMMHBIC MPOTYKTHI
IIEKTPOAMHAMUYECKOTO MOIeTupoBaHus aHTeHH U yctpoiicts CBUY (YK-1);

— METOIbI pEemIeHUS DSJIEKTPOAMHAMHYECKUX 3aJad, peaJu30BaHHBIC B
MPOTPAMMHBIX KOMIUIEKCAaX, WX OCOOEHHOCTH W TIPUTOJHOCTh JIs PEIICHUS
KOHKpETHBIX 3a1a4 (YK-2);
yMeThb!

—  chopMynHpoBaTh  TOCTAHOBKY  DJEKTPOJAMHAMHUYECKOM  3ajayu,
BO3HHKAIOIIEH TIPU BBIMOJHECHUH KOHKpeTHOH paboTsl (OITK-1);

— BBIOpaTh NPOrPaMMHBIA MPOAYKT, HanbOojee MOAXOMSIIUANA JJISi PEHICHUS
nocraBieHHoi 3agaun (OI1K-2);

BJIA/I€Th!

— TPUMEHEHUEM COBPEMEHHBIX YHUBEPCAIbHBIX MPOrPAMMHBIX MPOTYKTOB
ANEKTPOJAMHAMHUKHA K PEIICHUIO MPUKIAAHBIX  3aaad pacyera aHTeHH u CBY
ycrpoiicts (OITK-3);

— MeTOJaMH  pacyeTa XapaKTePUCTUK aHTEHH  PaauOJIOKAIIMOHHBIX,
pPaMOHABUTAIIMOHHBIX W PATUOCBSI3HBIX CHUCTEM W KOMIUIEKCOB  C TIOMOIIBIO
COBpEMEHHBIX MaTeMaTtndeckux rnakeroB (I1K-1);

— cmocobaMu pacyeTOB TEOMETPHUECKHX IMapaMeTpOB U DIIEKTPUUYECKHUX
xapaktepuctuk anteHH u CBY ycrpoiicts (ITK-2);

KPATKOE COAEPKXAHUE PA3AEJIOB JUCHUIIVIMHbI

1. Yucnennvie memoovl 21eKmpoOUHAMUKU

Meroa UHTETpaJIbHBIX YpaBHEHUN (METO MOMEHTOB) B 3a/layax JIu(pakiuu u
BO3OY)KJICHHMSI ~ DJICKTPOMArHUTHBIX BOJIH Ha OOBEKTaX CJIOXKHOH  (POPMBI.
[IpoekmOHHBIE METOBI, METO IPSIMBIX, METO/IbI KOHEUHBIX PA3HOCTEW U KOHEUHBIX
DJIEMEHTOB. MeToapl MHTErpUpOBaHUs ypaBHEHUMNW MakcBemia BO BpPEMEHHOM
o0nacTu

2. Aemomamu3zuposaHHoe NpoeKmuposaHue aHmeHH HaA Oa3ze COB8PEMEHHbIX
MamemamuyecKux naKemos

OG30p  COBpPEMEHHOI0  MPOrpaMMHOTO  oOecrmedyeHuss  pacdyera W
MIPOEKTUPOBAHMS aHTEHH U ycTpoiicTB CBY. CpaBHEHHE METOIA MOMEHTOB, METOAA
KOHEYHBIX JIEMEHTOB M METO/Ia UHTEIPUPOBAHNUS BO BPEMEHHOI 00J1acTH.

MonenupoBanue BuOpaTopa, CTOAILIETO IMeEpel IJIOCKOCThI0 KOHEYHOU
TOJIIIIMHEI ¢ TToMoIbio Tporpammbl FEKO. Metoasl pacdeta B mporpammax FEKO u
CST. BoiBog stydeit, maiaromux Ha pedpa MmIOCKOCTH.



MonenupoBaHue 3epKalbHON U ABYX3€pKaIbHOU MapaboJndecKoi aHTECHHBI B
cucteme FEKO. 3ameHa HCTOYHMKOB TMOBEPXHOCTSIMU C OJMKHUMHU TOJISIMU.
Pemenue 3amay MoJienMpoBaHusi aHTEHH ¢ Tomotibio Antenna Magus.

AHaJIN3 aHTEHHOM PELIETKU C MOMOUIbI0 KaHajuoB (Diioke. AHAIN3 aHTEHHOMN
pELIETKM B €IWHOW KOHCTPYKIMU. YepueHrWe AaHTEHHbl W3 JBYX H3JIy4arolIuX
aIeMEHTOB. ONTUMU3AIKUs JUarpaMMbl HAITPABJICHHOCTH.

UepueHune 0JHOTO 3JIEMEHTA U3JIyY€HUS B BUAE CEUEHUSI BOJIHOBOA.

[IpuMeHEeHNE TEPUOANMYECKUX TPAHUYHBIX YCIOBHM JUIA CO3JaHUS AHTEHHOU
pemietku. Pacuer nauarpaMmbl HAmpaBlI€HHOCTH U JUarpaMMbl CKaHUPOBAHMS
AHTEHHOU PELIETKH

3. Asmomamu3uposanroe npoexmuposanue ycmpoticme CBY na oOaze
COBPEMEHHBIX MAMEMAMUYECKUX NAKemos

Pacuer narpeBa CBY KoOHCTpyKIMI, pabOTaloOmMX B YCJIOBUSAX BBICOKUX
MOIIIHOCTEH . YepueHrne MUKPOIIOJIOCKOBOTO (PHIIBTPA M pacyeT MOJisl pacipeiesieHus
MOTEePb B KOHCTPYKIUU (PUIIbTPA U TEMIIEPATYPhl HArpeBa

AHalIN3 aHU3OTPOIHBIX CpPEl U YCTPOWCTB C MCIOJIB30BAHUEM CIIOKHBIX
paauomarepuanoB. YepueHue U aHanu3 HMUPKyJsTopa (0e3 cMmemienus). YepueHue u
aHanu3 (eppUTOBOIO BEHTUIS CO CMEIICHUEM MOCTOSSHHBIM MarHUTHBIM TTOJIEM

Pemenue 3agaun npo6ost CBY ycrpoiicTs, paboTaromux B YCIOBUSX KOCMOCA.
Uepuenue BOTHOBOJHOTO (GUIBTPA U pACUET MYJIbTUIIAKTHOTO PEXUMa €ro paboThI B
YCIOBHSX KOCMOCA

4. Pewenue cneyuanvhbix 3a0ay Ouppakyuu d1eKmpomMacHUmHbIX 80JIH
Pemienrie onThyeckux 3a7ad € TMOMOIIBID MPOrpaMM  3JIEKTPOJAMHAMUYECKOTO
MozenupoBaHus. Moenu AU3JeKTpUKa B ONITUYECKOM JIhana3one. MetamaTepuarnsbl.
Mogens [lpyne misa onucaHusi CBOMCTB MeTauia. Pemienwe 3agaum O MajeHUU
TIJIOCKOM BOJIHBI Ha CJIIOUCTYIO CTPYKTYPY.

Pemenue 3amaun audpaxivyd >JIEKTPOMArHUTHBIX BOJH Ha HEOTHOPOIHBIX
cTpykTypax. [lagenue miockoil BOJIHBI HA CTPYKTYPY ¢ KOHUYECKUMU OKOHYAHUSIMH,
C UUIMHAPUYECKUMHU BBICTYIaMU U PE30HAHCHBIMU BIIaIUHAMU
AHaJIN3 YaCTOTHO-CEJICKTUBHOW MOBEPXHOCTU

buonornueckue  3amauu, pemaeMbple € MOMOIIBIO  COBPEMEHHOTO
mporpaMmMHOro obecrieueHus. PereHue 3aiauu MOTJIONICHUST MOITHOCTH B TOJIOBE
MOJIB30BATENSI COTOBOTO TenedoHa. UepueHre U UMIOPT OMOIOTHYECKOT0 00BEKTa.
Pacuer Temmneparypsl HarpeBa. Ontumu3zanusi KOHCTPYKIMM AHTEHHOW CHUCTEMBI.
bavxHee u nanpHee noJjie BOJIN3U OMOJIOrHYeCKOro 0ObEKTa.

OLHEHOYHBIE CPEACTBA JIsA KOHTPOJISA OCBOEHUA
PE3YJIBTATOB OBPA3OBAHUA 110 JUCHUIIVIMHE

[TpomexyTouHasi arTecTalysi MO UTOTaM OCBOCHMS JUCLMUIUIMHBI. 3CEMECTp -
nudpepeHInpOBaHHBIN 3a4eT.

BOl'[pOCI)I AJIA CAMOKOHTPOJISI U IPOBEACHUA 3a1U€Ta



1. YnucneHHple MeETOABI, MPUMEHSEMbIE B YHUBEPCAJIBHBIX MpPOrpaMmax
AIEKTPOJUHAMUYECKOIO MOJEIUPOBAHMS, HX CpPaBHUTENIbHBIE Pa3IM4Us U
0COOEHHOCTH NPUMEHEHMUS

2. Kakum 00pa3oM B B YHHBEpCAIbHBIX NpOrpaMMax 3JIEKTPOJAMHAMUYECKOTO
MOJICJIMPOBAHUS PEIIAIOTCS 33aJaud  M3JIYyYEHUS] aHTEHH B OECKOHEUYHOM
MPOCTpPaHCTBE?

3. B03MOXHOCTH MOJICTTMPOBAHUS 3ePKALHBIX aHTEeHH B mporpamme FEKO/

4. Kax wucnons3yercs teopema @Dmoke s MOAEIUPOBaHUS (Pa3sMpOBAHHBIX
AHTEHHBIX pPEIIeTOK. MOXXHO JM €€ NPUMEHHUTh A1 PEHIETOK C KOHEYHBIM
YHUCIIOM DJIEMEHTOB?

5. MonenupoBaHue GUIBTPOB Pa3IMUHBIX KOHCTPYKIHIA

6. BosmoxxHOCTH pemieHus 3agad Au(pakiud B YHHBEPCAIBHBIX IpOorpammax

QICKTPOAMHAMHUYICCKOI'O MOACINPOBAHUA

[IpumMepbl BOITPOCOB B OUjIETaX AJi MPOBEJICHUS 3a4eTa

1. CpaBHeHHe MeTOJa MOMEHTOB, METOJa KOHEYHBIX DJIEMEHTOB W METOj]a
WHTETPUPOBAHUS BO BPEMEHHOM 00J1acTH

2. Pemienue 3amauu TPOEKTUPOBAHMS 3€PKAIbHON aHTEHHBI B MPOTPaMMeE
FEKO
MopenupoBanue peppruTOBOrO BEHTUIIS

4. Penienue 3a7a4u MOTJIOMICHUST MOIIIHOCTH B TOJIOBE TIOJIH30BATEIS COTOBOTO

tenedona

Kputepuu orieHkn 3a OCBOEHHE JMCIMILUIMHBI OTpeaesieHbl B MHCTpyKTHBHOM
nmuceme U-23 ot 14 mag 2012 1.
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