MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI
POCCUMCKOM ®EJEPALIIU

DenepajibHOE TOCYIAPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE YUpe:KIeHHe BbICIIEro 00pa3oBaHus
«HauunoHaJbHbIN Hccaea0BaTeIbCKU HUKEropoacKuil rocy1apcTBeHHbI YHUBEPCUTET
uM. H.U. Jlo6aueBckoro»

banaxuuncknii puanaa HHI'Y

YTBEPXIEHO
pewieHnem yueHoro coera HHI'Y

MIPOTOKOJI OT
«26» nroHa 2019 1. Ne 6

Pabouast nporpamMMa JuCIUILIHHbBI

YCTPOUCTBA CBEPXBBICOKHX YACTOT 1 AHTEHHBI

VYpoBeHb BhICIIET0 00pa3oBaHUs
BAKAJIABPUAT

Harmpasnenue noarotoBku
13.03.02. JIEKTPOSHEPTETHUKA U DJIEKTPOTEXHUKA

Hanpasnennocts (npoduib) 00pa3oBaTebHOW IPOTrpaMMBI
IJIEKTPOPAIMOTEXHUKA

Kpanuduxarnms
BAKAJIABP

®opmbl 00yueHus
OYHO-3A0UYHA#A

bamaxua
2019



JIMCT aKkTyaJu3auuu

Buzuposanue PIIJI 151 ucnoiHeHus1 B oUepetHOM y4eOHOM roay

TlepecmoTpenHas pabovas mporpaMma yTBEpiKICHa Ha 3acelaHuu y4éHoro coBeta banaxuunckoro ¢punmuana HHI'Y

10 mrons 2020 r. [TpoTtokon Ne 6. Ilpencenarens yuénoro coera bd HHI'Y A K. banaun

PaGouas nporpamma nepecMoTpeHa, 00CyXeHa U 0100peHa s
ucronHenns B 2020-2021 yue6HOM roay Ha 3aceannn Kabeapsl
TIpuknagnoii HHGOPMATHKH, HH(GOPMAIIMOHHEIX TEXHOJOIHH, paano- u saekrporexunk b HHI'Y

ITpoToxoi ot 6 mionst 2020 r. Ne 10
WU.o. 3aB. kadeapoii J.H. IllyBaes

Busuposanue PII/{ nJisi MCIIOJIHEHHMS B OUepPeHOM Y4eOHOM roay

[Ipencenarens OMK
20 r.

Pabouas mporpamma nepecMoTpena, 00CyxIeHa 1 0JJ00peHa s
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IIporokom ot 2020r. Ne
3aB. Kadeapoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UepPETHOM YUeOHOM Toy

IIpencenarens OMK
20 r.

Pabouas mporpamma nepecMoTpeHa, 00Cyx/ieHa 1 0100peHa st
ncnojiHenus B 2022-2023 vyeGHOM roay Ha 3acenaHun Kademapsl

IIpotokom or 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJI nist ncnoiHenusi B ouepeHoM y4eOGHOM roay

IIpencenarens OMK
20 T.

Pabouyast mporpamma nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I
ncnoyinenus B 2023-2024 vyeGHOM rony Ha 3acenaHuu kadenapsl

IIporokon or 20 1. Ne
3aB. kaenpoit



1. MecTto nucuuminHbl B ctpykrype OITOII

JlucuumninHa OTHOCUTCS K 4acTH, GOpMUPYEMOIl yuacTHUKaMU 00pa30BaTeIbHBIX OTHOLICHUIM
(b1.B./IB.05.01), oprieHTHpOBaHA Ha MOATOTOBKY BBIITYCKHUKOB K PEIICHUIO MPOSKTHOIO THUIIA 33/a4
npodeccuoHaNbHOM IeATENbHOCTH U YacTuuHoe hopmupoBanue kommereHuu [1K-1, onpenensemoe
unaukaropom [1K-1.4.

®dopmuposanue kommerennuu [1K-1 HauaTo B xome ocBoeHust quciuiinH OO0mias SHepreTuka
(ITK-1.3), Teopus xonebanuit (I1K-1.1, 1.2), DnekrponuHaMuka ¥ pacHpOCTpaHEHUE PATHOBOIH
(TIK-1.1, 1.2, 1.3), DnekrpomarautHas coBmectumocTth (I1IK-1.5), Meroapl aHanmu3a, mMpoeKTHPOBa-
Hus u monenupoBanus OPT cucrem (IIK-1.1, 1.2, 1.4) Oyner npoAomKeHO IpU U3YyYEHUM JUCLU-
wivH Bo3naelicTBre paguanuu M 3J€KTPOMAarHUTHBIX UMITYJIBCOB Ha DJIEKTPO- U PAUOTEXHUYECKUE
cucremsl (I1K-1.4), Teopus aBromarnueckoro ynpasienus (ITIK-1.2, 1.3), YcrpoiictBa cBepXBbICO-
kux yactoT u anteHHbl ([1K-1.4), Maremarnveckoe MOJACIMPOBAHNE U YHCICHHBIC METO/IbI pacuéra
anekrpudeckux cereit (I1K-1.1, 1.2, 1.3), Ilepexoansie npoueccs (I1K-1.5), Teopus aBromaTruecko-
ro ynpasienus (ITK-1.3, 1.4) u 3aBepiieHo B Xo/e BbinogHeHUs TexHonorndeckoil u [peaauriom-

HOM MPAKTUK U MOATOTOBKU BrinmyckHON KBanM(pUKAIIMOHHON paboThI (0akaaBpcKoil paboThl).

2. Ilnanmpyemble pe3yJibTaThbl 00y4eHHs 110 JUCHHUILIMHE, COOTHECEHHBIE ¢ IIVIAHNPYEMbIMH pe-
3yJIbTaTAMHU OCBOCHHSI 00pPa30BaTeIbHOI NPOrpaMMspl (KOMIIETEHIIUSIMA M MHANKATOPAMM 10CTH-

JKEHHST KOMITETeHIIHi)

dopmMupyeMble KOMIIe-
TeHIUM (KO, CopepKa-
HUE KOMIIETEHIINN )

Ilnanupyemsle pe3yJbTaThl 00yUeHHsI 110 TUCLH-
IUIMHe (MO/1YJII0), B COOTBETCTBHH C MHAUKATO-
POM JIOCTHKEHHSI KOMIIETeH M

Nuaukarop nocruxe-
HHUS KOMIIETEHIIM U
(kox, conepkaHue UH-
JTMKaTOpa)

Pe3ynbTaTsl 00y4eHus
M0 JMCIHHUIIHHE

HaumenoBanue
OLICEHOYHOI'0
cpeacrsa

IIK-1. Cniocoben yyactBo-
BaTh B MPOCKTUPOBAHUH
00BEKTOB ANEKTPOTCXHUKH
ANEKTPOPATHOTEXHUUECKUX
CHCTEM

[IK-1.4. demonctpupyer
CIOCOOHOCTH B TIPOCKTH-
POBaHUH U PEKOHCTPYKIIMU
ANIEKTPOPAAUOTEXHUIECKHUX
CHCTEM, B KOMIIBIOTEPHOM
MPOEKTHPOBAHUH U MOJIe-
JMPOBaHUH.

3HaeT OCHOBHBIE TEXHUYE-
CKHE XapaKTEePUCTUKHU aH-
TCHH PaAUOTEXHUYCCKUX
CHUCTEM U KOMILIEKCOB.
Bnageer meTonamu pacuéra
OCHOBHBIX XapaKTEPUCTHK
AHTCHH PaJJUOTCXHUYCCKUX
CUCTEM.

YMeeT pacCUUTHIBATh U
OLICHNBATh OCHOBHBIC TCX-
HUYECKUE XapaKTEPUCTUKU
AHTEHH PAIUOTEXHUUYECKUX
CHCTEM.

Bompocs! k 3k3a-
MEHY,
Bonpocs! k 3aué-
Ty, IlpakTiueckue
3aJaHM,
TecToBsle 3a1a-
HUS

3. CTpyKTypa u cojiep:kaHue JUCHUTIMHbI

3.1 TpyaoéMKOCTh AMCHHUILINHBI

OYHO-3a04YHasda

¢bopma
o0yJeHus
O6mas TpyaoéMKOCTh 6 3ET
YacoB no yueOHOMY TUIaHy 216

B TOM YHCIJIC




ayJIMTOPHBIC 3aHATHS (KOHTAKTHAs paboTa): 59
- 3aHATHUS JIEKIIMOHHOT'O TUIIA 28
- 3aHATHS CEMHUHAPCKOTO THIIA 28
- KCP 3

caMOCTOsATENIbHAs paboTa 121
ITpomerxyTouHas arTectanus — 3a4€T, IK3aMeH 36

3.2. Conep:xanue TUCUUIMIMHBI

B TOM 4UCJIC
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1. Beenenue 21 2 2 4 17
2. OCHOBBI TEOpUH AHTEHH 30 6 6 12 18
3. Meroapl U3MEpPEHHUsT pagruOTeXHUYE-
a DEHIE P 38 6 6 12 26
CKHX XapaKTEPUCTUK aHTCHH
4. Tlpsimble 3314l TEOPUH AHTEHH 38 6 6 12 26
5. CunHTe3 aHTEHH B OJHOPOJHBIX U
HHOPOA 50 8 8 16 34
HEOJHOPOJHBIX Cpellax
KCP 3 3
IIpoMexxyTouHass arrecranus — 3a4ér, 36
9K3aMeH
Hroro 216 28 28 59 121

Paznen 1. Beenenue.

1.1. Kpatkas ucrtoprueckas cupaBka. THIIBI aHTEHH, HCIIOJIb3YEMBIX B COBPEMEHHBIX CHCTEMAX
panuocBsasu. Knaccugukaius OCHOBHBIX 3a/1a4 TEOPUH aHTEHH.

1.2. IlpuHuune! ki1accuuKany aHTEHHBIX YCTPOMCTB. BHENIHSS M BHYTpEHHSS 3a/1a4Hl B TEO-
pHH AHTEHH.

Paznen 2. OCHOBBI TEOpUM aHTEHH.

2.1. YpaBHeHnusa Makcsemna. [loTeHnnansl 371€KTpOMarHuTHOrO MoJisl. DJIEKTPOMarHUTHbIE I10-
JI51 3aJaHHBIX UCTOYHUKOB. [loHATHE nanbHEN MPOMEKYTOUHON U OJIMKHEH 30H. DJIeKTPOMarHuTHbIE
I10JIsI CUCTEMBI TOKOB B JJaJIbHEHN 30HE.

2.2. OCHOBHBIE PAAMOTEXHUUECKNE XapAaKTEPUCTUKHU aHTECHH: JUarpaMma HalpaBJIcHHOCTH, KO-
3 GUIMEHT HAMPABICHHOTO JeHCTBUA, KO3 (UIIMEHT ycuiieHus, 3¢ (HeKTUBHAS IJIOUIa(b, ITyMOBas
TEMIIEPATYPa, COMPOTUBIICHUE U3IIYYEHNUS, II0JI0CA YACTOT
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2.3. DyleMEHTapHbIE U3JIy4aTeI U UX OCHOBHBIE XapaKTEPUCTUKU: AIEKTPUUECKUI U MarHUT-
HbI qunonu ['epua, 31eMeHTapHas 3JIEKTpUYecKas paMKa, 3J1eMeHT [ rolreHca, 3eMeHTapHbIi Typ-
HUKETHBIW U31y4aTellb.

2.4. BubparopHsie aHTeHHBI. TOHKUH 3nekTpudeckuii BuOpatop. [locTaHOBKA 3a/1a4M U BBIBOJI
UHTErpasibHOrO ypaBHeHus ['aynnena. ITpuOiavkeHHbIE METO/IbI PEILIEHUS] UHTETPAJILHOTO YPaBHEHHUS
["annena. Pacnpenenenue Toka u 3apsijia BIoJIb BuOpaTopa. XapaKTepUCTUKU CUMMETPUYHOIO BUO-
paTopa B pexuMe U3JIy4eHMs (JuarpaMma HarpaBiI€HHOCTH, U3JydaeMasi MOIIHOCTb, COIPOTUBIIEHUE
u3y4eHus, kodhpUireHT HanpaBIeHHOro AeicTBUsl). YucieHHble METO/Ibl PEeIlleHUs] HHTETrpallbHO-
ro ypaBHeHHs [ ajuiena. DnekTpoMarnutHoe nose BOoau3u Budpatopa. Merox naBoaumeix J1C. Ilo-
Jie U3JIy4eHHUs Mapbl CUMMETPUYHBIX BHOpaTopoB. Teopema mepeMHoOkeHHUs. J[MarpaMMbl Harpas-
JICHHOCTHU CHCTEM M3 IByX BUOpaTopoB. COOCTBEHHBIC M B3aMHbIE HMIIEIAHCHI BUOPATOPOB.

2.5. Jluneitnple m3nyvaromue cuctemsl. [losie u3nydeHuss HENPEPHIBHBIX U JAUCKPETHBIX JIH-
HEHHBIX aHTECHH. V1eanbHbli JIMHEHHBIN U3JIydaTelb. PeKUMBI U3IIy4€HUsI U OCHOBHBIE XapaKTepu-
CTHKH (IMarpaMma HampaBlIeHHOCTH, KO3(PPHUIMEHT HANPABIEHHOTO JeHCTBUs). BriusHue HepaBHO-
MEPHOCTH aMIUIUTYIHOTO PACIpEIeIeHUs HAa XapaKTepUCTUKH JIMHEHHOT0 U3iay4arens. BausHue ne-
TEPMUHHUPOBAHHBIX (PA30BBIX MCKAKEHUN Ha MapameTphl JUHEHMHON aHTEHHBI (JMHEWHbIE, KBaapa-
TUYHBIE U KyOMYHbIE (Pa30Bble UCKAXKEHHS). XapaKTEPUCTUKHA HAIPABIEHHOCTH PABHOMEPHOM JIM-
HEWHOW aHTEHHON PEIIETKH.

2.5. AneprypHble anTeHHbI. [1nockue usnydaromue packpbiBbl. CBsI3b JuarpaMmbl HarpaBJieH-
HOCTU W pacrpe/esieHus TOoJisl B pacKphIBE (amepType) aHTeHHbI. XapaKTePUCTHKU HAIPaBICHHOCTH
IUTOCKUX TPSIMOYTOJBHBIX M KPYIJIBIX CHH(A3HBIX PACKPHIBOB. METOJl SKBUBAJIEHTHOTO JIMHEWHOTO
U3JlydaTesis B aHAJIM3€ XApAaKTEPUCTUK IUIOCKOTO pacKpbiBa. PynopHble aHTeHHBI. M3nyueHue snek-
TPOMAarHUTHBIX BOJIH U3 OTKPBITOIO KOHIA IPSIMOYTOJbHOTO BOJIHOBOJA. DJIEKTPOMATHUTHOE IOJIE
E- cexropuanbHbix, H-cekTOpHanbHBIX M MUPAMUAATIBHBIX PYIOPOB.

2.6. 3epkanpHble aHTEHHbI. OCHOBHBIE TUIIBI 3€PKAJIbHBIX AHTEHH. 3epKalibHble Napadosnye-
ckhe aHTeHHbI. OCHOBHBIE MAapaMeTpbl U THUIBl KOHCTPYKUUH. AMNEpPTYpHBIH U TOKOBBIH METOJBI
pacuéra noJiell 3epKajJbHBIX aHTeHH. Pacnipesenenue Toka Ha MOBEPXHOCTH MapaboIMuecKoro 3epka-
na. Pacnipenenenue moss B aneprype 3epKajbHON aHTEHHbI. DaKTOpBhI, BIUAIOIINAE HA YCHIEHUE 3€P-
KaJIbHOW aHTCHHBI.

Pa3nen 3. Meronb! u3MepeHNs palMOTEXHUYECKUX XapaKTEPUCTHK aHTECHH.

3.1. CpaBHUTEIBHBIA aHAINU3 BO3MOKHOCTEH M 00JIacTe MPUMEHEHUS] METOJ0B U3MEPEHUN B
JaNbHEH, IPOMEKyTOUHON U OMKHEH 30HaX aHTEHHBI.

3.2. Metoasl uamMepenust B gajibHel 30He. OCOOCHHOCTH MPUMEHEHHUSI METO/Ia BRIIIKH. CXeMbl
U3MEpPEHUs aMIUTUTYIHBIX U (a30BbIX AUAarpaMM HarpaBiieHHOCTH. CriocoObl u3mepeHus kodhpuu-
€HTa YCWJICHUS aHTEHH.

3.3. PagnoacTpoHOMMUYECKHE METOAB!I AHTEHHBIX U3MEPEHNN. METOINKN U3MEPEHUI Auarpam-
MBbl HalpaBJIC€HHOCTU 0 MOIIHOCTH, KO3(PUIMEHTa YCHIIEHHU, IIyMOBOM TeMmeparypbl. Bo3zmox-
HOCTH KOPPEJSILIMOHHOTO PaJin0acTpOHOMUYECKOro crocoda. Pagnoronorpadguueckuii Metoq uzme-
pEeHUS XapaKTEePUCTUK 3epKAJIbHBIX aHTECHH.

3.4. MeTozpsl U cxeMbl U3MepeHuil B OmmkHel 30He. OCHOBHBIE COOTHOIICHHUS, UCTIOIb3yeMbIe
pu 00paboTKe Pe3yabTaTOB.

3.5. CnenuanbHble METOJbl U3MEPEHUI, HAIIPaBJICHHbIE Ha NOBBIIIEHHE TOYHOCTH OIpEIEIIe-
HUS XapaKTEePUCTHUK aHTEHH.

Paznen 4. IIpsmMeble 3a71auu TEOPUU aHTEHH.

4.1. IloctanoBka 3ajaun. Pacuér mosst aHTEHHBI 1O 3a1aHHON (PYHKITUN aMILTUTYTHO-()a30BOTO
pacnpezeneHus 1o aneprype.

4.2. bnnxHss 30HA, BOJTHOBAsl 30HA M JAJIbHSS 30HA aHTEHHBI. J[MarpaMMa HanpaBjIeHHOCTH U
CBSI3aHHBIE C HEl MHTErpajbHble XapaKTePUCTUKU aHTeHHBL. Koa(p¢uiumeHT HampaBieHHOTo Jeid-
cTBUS, dPPEeKTUBHAS anlepTypa, 10OPOTHOCTh AHTEHHBI.

Paznen 5. CuHTEe3 aHTEHH B OAHOPOJHBIX U HEOJAHOPOAHBIX CPENax.

5.1. CuHTe3 aHTeHH Kak oOpaTHas 3a7a4a TCOPUH aHTEHHBIX cucTeM. CHHTE3 JIMHEWHOTO U3ITY-
yarenst B ofHOopoHOH cpene. [locTtanoBka 3amaun cunTe3a. HeoOXoaumMble YCIOBUS CYIIECTBOBAHUS
pelIeHUs: MaTeMaTH4ecKue U (PU3UecKrue acCleKThl.



5.2. Tounsie MCTOJAbl CUHTC3a AHTCHH: MCTOJ MapUHAJIbHBIX JAUAarpamMMm, MCTOJ HWHTCIrpalia

dypnoe.

5.3. [IpubnuxeHHBIE METOABI CHHTE3A.
5.4. SIBneHue cBepXHAIPABICHHOCTH. METOAbl peryispu3alii CBEpXHANpPaBICHHBIX PEIICHUN
3a7a4u cuHTe3a. OYHKIMU ABOMHOM OPTOrOHaJIbHOCTU. HEKOTOpBIE MOCTAHOBKH 33Ja4 CUHTE3a aH-
TE€HH C ONTUMAaJIbHBIMH [TApaMETPaMHU.
5.5. CuHTe3 aHTEeHH B MHOTOMO/IOBBIX BOJIHOBOaX. [IpuMepsl npuiiokeHuid.
5.6. Cratuctuueckas Teopusi anTeHH. [Ipsimble 3amaun: ocHOBHBIE 3()DPEKThl BIUSHUS CTaTH-
CTUYECKHX CBOWMCTB aMIUIMTYIHO-(A30BOT0 paclpe/esieHHs aHTCHHBI Ha XapaKTePUCTHKHU HaIlpaB-
nernHoctu. OOpaTHbIe 331a4U: CTATUCTUYECKUIN CUHTE3 aHTEHH.
[IpoekTupoBaHrE U PEKOHCTPYKUHUS JIEKTPOPATUOTEXHUUECKUX CUCTEM, YCTPOMCTB CBEPXBbI-
COKHX YaCTOT U aHTEHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH Pealn3yeTcs B paMKax 3aHITHI CEMUHAPCKOTO THIA, TPYII-
TIOBBIX HJIM MHIWBHIYaTbHBIX KOHCYJIbTAIIHMN.
[TpoMesxkyTOuHast aTTECTAIMS TPOXOIUT B TPAIUIIMOHHOM (hopme (3a4éT, SK3aMeH).

4. YueOHO-MeTOANYeCKOe o0ecrieYeHre CaMOCTOSITeIbHON PadoThl 00y4aroIuXcs

HOIIFOTOBKa K OPAKTUYCCKUM U JICKHUOHHBIM 3aHATHSAM. HOI[FOTOBKa K IPOXOXKIACHUIO U IIPOXOIK-

JICHUE UCTIBITAHUI POMEKYTOUHOM aTTecTaluu (3a4€T, SK3aMeH).

KOHTpOJIBHBIe BOIIPOCHI 1 3aJaHud IJIA MIPOBCACHUA TCKYIICI'O KOHTPOJIA U HpOMe)KYTO‘{HOI;'I aTTe-

CTalliy 11O UToraM OCBOCHHUA JUCHUITIIIMHBI IPUBCACHLI B II. 5.2.

5. ®oH/1 OLIEHOYHBIX CPEICTB IJIsl MPOMEKYTOYHOI aTTeCTAIMH 10 TUCHUILTHHE (MOIYJII0),
BKJIFOYAIOIIWH:

5.1. Onucanme mKaj OllCHUBAHUSA PE3YyJIbTATOB oﬁyqemm o JTMCHMIIJIMHE

'YpoBeHb IIkana oueHuBaHusi cChOPMHPOBAHHOCTH KOMIETEHIIUI
chopmupo- HeynosJjieTBo-| Y 1oBj1eTBopu-
J10X0 X0po1io 04eHb XOPOLIO OTJINYHO NMpeBOCXOIHO
BAHHOCTH PpUTEJILHO TeJbHO
KOMIeTeHIMi
f:::i::;;?;a He 3auTeno 3auteHo
KOMIIeTeHIIHI)
OtcyrcTBue |YpoBeHb 3Ha- [MuHHMManbHO  [YpOBEeHB 3HAHHMII [YPOBEHB 3HAHMI! [Y pOBEHB 3HAHMI! [Y pOBEHB 3HAHMUIT
SHaHHUI Teope-HUI HIDKE MU- [TOIYCTUMBIN B 00BEMeE, COOT- [B 00BEME, COOT- [B 00BEME, COOT- [B 00BEME, TIpe-
ITHYCCKOI'O HHUMAJIBHBIX ypOBeHl) 3HaHHl>’I. BeTCTBy}OI_L[eM BeTCTBy}OLL[eM BCTCTBy}OLLIeM BBIIIAFOIIIEM
Matepuana. [rpeboBaHMil.  |[[omyIIeHO MHO- [MPOrpamMMe MoJ- [IPOrpaMMe Mo/- [IPOrpaMme Moj- [IPOrpamMmy HoJ-
HeBo3mox-  [FIMenu MecTo [ro HerpyObIx rotoBku. [lomy- [rotoBku. lomy- |[roTOBKH, 6€3 COTOBKH.
3HaHWS HOCTB OIle-  [TpyOble OIMO- [OmMOKH. [IEHO HECKOJIBKO [IIEHO HECKOJBKO [OITHOOK.
HUTP TIOJTHOTY [KU. HETpyOBIX OIIU- [HECYIIECTBEH-
SHAHMI 00K HBIX OIITHOOK
BCIIEZICTBUE
oTKaza o0y-
JAOLIErocs OT,
oTBETA
Otcyrcteue |[Ipu pemennn [[Iponemonctpu- [[Ipoxemoncrpu- [[Ipogemonctpu- [[Ipogemonctpu- [[IpogemoHcTpH-
MUHHMAJIbHBIX[CTAHAAPTHBIX  [DOBAHBI OCHOB- [POBAHBI BCE OC- |[POBAHBI BCE OC- [pOBaHBI BCE OC- [POBAHEI BCE OC-
iymeHuil. He- [3amad He mpo- |HbIe yMEHHSI. HOBHBIC YMEHUS. [HOBHBIC YMCHUS. [HOBHBIC YMEHUSI, [HOBHBIC YMEHHS.
v BOBMO>KHOCTb |IEMOHCTpHUPO- |Pemiens! Tuno- [PenieHs! Bce Pemens! Bce [pELIEeHBI BCce IPeriens! Bce
- MCHAA OLICHUTH BaHBI OCHOB-  [BBIEC 33J1a4M C  [OCHOBHBIE 33/1a- [OCHOBHBIC 3a/1a- |OCHOBHBIC 33aJa- [OCHOBHBIC 3a/1a-
HaJIM4ue yMe- [Hble YMEHUs. [HerpyObIMU Y¥ C HerpyObIMH [UX. BBITONHEHBI [4u ¢ OTAETbHBI- |[4H. BhImomHeHs!
Huil Benen-  (Mimenu mecto  ommOkamu. Bei- jommbkamu. Bel- [Bee 3amanus, B MU HecyIle- BCE 3a/IaHU, B
CTBHE OTKa3a [FpyOble OIIUO- [TOJTHEHBI BCE [TOJTHEHBI BCE [OJTHOM 00BEME, (CTBEHHBIM HEZI0- [[IOJIHOM
oOyyaroniero- [Ku. 3a7aHus], HO HE B [331aHMs, B II0JI- [HO HEKOTOpHIE C [4€TaMy, BRINOI- [00BEMe Oe3




Cs1 OT OTBETA OJIHOM 00BEME. [HOM 00BEME, HO [HEAOUYETAMU. HCHBI BCE 3a71a- [HEAOYETOB
HEKOTOPBIE C HUS B TIOJTHOM
HETOYETAMHL. o0BéMe.
OtcyrctBue [[Ipu pemenuu [Mmeerca munu- [[Iponemonctpu- [[Ipogemonctpu- [[Iponemonctpu- [[IponemoncTpu-
BIIa/ICHHS CTaHJAPTHBIX |MaJIbHBII [POBaHBI 0a30BbIE [POBAHEI 0a30BBIC [POBAHBI HABBIKU [POBAH TBOpUE-
MaTepHalIoM. [3ahad He IPO- [HAOOp HABBIKOB [HABBIKH HABBIKH [pH PEUICHHH  |CKHI MOAXO0[ K
HeBo3MOX-  [IEMOHCTPHpPO- |[IJIS pEIICHNs  [IPU PElICHUM  [IPU PENICHUH  |HECTAHJAPTHBIX [PELICHHUIO He-
Hassici HOCTb Olle-  [BaHBI 0a30BbIC (CTAHAAPTHBIX  (CTAHAAPTHBIX  [CTAHIAPTHBIX  [33]a4 03 OLIM- |CTaHJAPTHBIX
— HUTb HATMYNE [HABBIKH. Bajiay ¢ HEKOTO- Bajad ¢ HeKOTO- [3a/a4 0e3 olM- [0OK M Henmoué-  Bajad.
HaBBIKOB IMIMenu MecTo  [ppIMH Heloué-  [pHIMM HeJo4E-  [0OK M Helo4yé-  [TOB.
BCIIEACTBUE  [PpyOble omINO- TaMu TaMH. [TOB.
oTKaza o0y-  [KH.
[IAFOIETOCs OT
oTBeTa
HIkasa oneHKH NPy MPOMEKYTOYHOM ATTECTAIMHU
Omnenka YpoBeHb NOATOTOBKHU
Bce xoMrieTeHInyM (4acTH KOMIIETEHIINM ), HA (POPMHUPOBAHUE KOTOPBIX
[IpeBocxoaHO | HAIIpaBjI€HA JUCLUILIMHA, C(POPMHUPOBAHBI HA YPOBHE HE HIIKE «IIpe-
BOCXOJHO»
Bce komneTeHuu (4acTu KOMIETEHIUH ), Ha GOpMUPOBAHUE KOTOPHIX
OTmHo HampaBjiICHa IUCIHIUINHA, c(OPMUPOBAaHBI HA YPOBHE HE HUXKE «OT-
JIUYHO», IIPH 3TOM XOTA OBl OJHa KOMIICTCHIIHA Cq)OpMHpOBaHa Ha
YPOBHE «OTJIIMYHOY
Bce koMmeTeHIM (4acTu KOMIIETEHIMI), HA JOPMUPOBAHUE KOTOPBIX
OueHp XO0po- HallpaBJICHA AUCHOUILIIMHA, C(i)OpMI/IpOBaHBI Ha YPOBHC HC HUKC «KOUCHb
3auTeHo 110 XOPOIIO», IPA 3TOM XOTS OBl OJHa KOMIETEHIUS C(OPMHpPOBAaHA Ha
YPOBHEC «OYCHb XOPOIIO»
Bce kommneTeHIum (4acTu KOMIETEHIMi), Ha JOPMUPOBAHUE KOTOPBIX
XODpoIIo HaIlipaBJICHA AUCHUIIJINHA, C(I)OpMI/IpOBaHBI Ha YPOBHC HC HUIKC «XO-
p polIo», MpU 3TOM XOTs Obl OJlHa KOMMETEeHIMs cOpMHUpOBaHA Ha
YPOBHEC «XOpOHIO»
Bce koMmneTeHIm (4acTu KOMIETEHIHI), HA JOPMUPOBAHUE KOTOPBIX
VY aoBierBopu- | HampaBieHa JUCIMITINHA, C(POPMUPOBAHBI HA YPOBHE HE HUXKE «YHO-
TCJIIBHO BJICTBOPUTCIIBHO», IIPHU 3TOM XOT OBl OZHa KOMIICTCHIIUA C(l)OpMI/IpO-
BaHa HA YPOBHC «YOOBJICTBOPHUTCIILHO»
Hey10B1eTBO XoTst Obl OfHA KOMMETeHIMsI chOPMHUPOBAaHA HAa YPOBHE «HEYJIOBJIE-
He 3aute- yI/ITeJ'II)HO TBOPUTCIIBHO», HU OAdHA U3 KOMHeTeHHI/Iﬁ HC C(I)OpMI/IpOBaHa Ha
HO P YPOBHE «IIJIOXO»
[Tnoxo XoTs Obl OZIHa KOMIIETEHIIHMS C(HOPMHUPOBAHA HA YPOBHE IIJIOXO»

5.2. Tunosbie KOHTPOJIbHBIC 3a1aHUA UJIH UHBIE MaTEpHAJIbI, HCOﬁXO}]HMbIe AJIA OUECHKHU PE3YJIb-

TaTOB 00y4YeHMHI.

5.2.1. Bompocsl K IK3aMeHYy

Bormpocsr Kon dopmupy-
eMOM  KOMIIe-
TEHIIUU
1) bBuwxkHss, TPOMEXKYTOYHAs W JalbHsAsS 30HA aHTEHHBL. OCHOBHBIC [K-1
CBOMCTBA IIOJIS B TAJILHEN 30HE.
2) OCHOBHBIE PaIUOTEXHUYECKHE XaPAaKTEPUCTUKH aHTEHH — JuarpaMma [TK-1
HanpasyeHHocTd (/IH, mo momo m mo mouiHocTH), ocHOBHBIE napamerps! JH,
CIOCOOBI MPEICTABIICHUS.
3) OCHOBHBIC PaJIMOTEXHUYECKUE XapAKTEPUCTUKU aHTCHH — KOA(duIu- I1K-1




ent HamnpasienHoro aedcteus (KH/), koabdunuent ycunenus (KY), koaddu-
rueHT paccesHus (KP), koaddumuent monesnoro neiicreus (KIII), radbdexrus-
Hasl TUIOMIA/Ib PAcKpbIBa (S3<1)(b)’ mrymoBast temmneparypa (Ty), conporuBienue

usmydeHus (Rysy)

4) OcuoBuble xapakrepuctuku. (JIH, comporuienue usayuenus, KHJI) IK-1
AJIEMEHTApHBIX U3JIydaTeslell — 3JEKTPUUYECKOr0 U MarHUTHOTO JUIIOJEH, 3JeK-
TPUUYECKON paMKH.

5) OcHoBubie xapaktepuctuk ([IH, comporuBnenue wusmydenus, KH]I) IK-1
OPOCTEHIINX KOMOMHALMI 3JIEMEHTAapHbIX U3JIydaTeslell — OJHOHAIPaBJICHHBIN
U3JTy4yaTellb, TYPHUKETHBIN U3JTyYaTellb.

6) ToHukwmii snmeKkTpUyecKkuii BuOparop. MHTerpansHoe ypaBHenue [ aneHa IK-1
U €0 pelICHUE B IEPBOM IPUOIMKEHUH.

7) XapakTepUCTUKU TOHKOTO 3JICKTPUYECKOr0 BHOpaTopa - pacmpejelie- I1K-1
HUE TOKA U 3apsi/ia BJI0JIb BUOPATOPHBIX aHTEHH Pa3IM4HOM JUIMHBI,

8) XapaKTepHCTHKH TOHKOrO 3JIEKTpHueckoro BuOparopa - JIH, KHJI, IK-1
COIIPOTHBIICHUE W3IYYCHHUS CHMMETPUYHBIX BHUOPATOPHBIX AHTEHH Pa3IMYHOM
JUIMHBI.

9) UYwmcaeHHbIC METOIbBI PELICHUs YpaBHEeHuUs [ aneHa. ITK-1

10) ITose BOMM3HM MOBEPXHOCTH CUMMETPUYHON BHOPATOPHOW aHTEHHBI C [1K-1
CHUHYCOMIAJIbHBIM PacpeeIEHUEM TOKA.

11) CriocoObI u3MepeHus pacipeae/icH! TOKa U 3apsiia BI0Jb BUOpaTOp- IK-1
HOI aHTEHHBI.

12) Pacder MOLIHOCTH HM3JTy4CHUS] BUOPATOPHON aHTEHHBI METOJOM HaBO- I1K-1
aumbix DJ1C.

13) Tlone B nanmbHEW 30HE CHCTEMBI U3 JIBYX BHOpaTopoB. Teopema mepe- I1K-1
MHOKEHUS.

14) JIH cuctembl U3 JABYX BHOPAaTOPHBIX aHTCHH, BO3MOXHOCTH YIIpaBJie- I1K-1
Hust /[H takoit cuctemsl.

15) CoOcTBeHHBIC M B3aMMHBIC UMIICJAHCHI B CHCTEME U3 JIByX BUOpaTop- I1K-1
HBIX aHTEHH, UX pacueT U IPUMEHEHHE.

16) Xapaxrepucruku (JJH, KH/I) uneaapHOro TMHEHHOrO M3ITydaTesst IpU I1K-1
pa3HbIX PeKUMaxX U3JIy4YEHHUS.

17) BiusiHHe HEPaBHOMEPHOCTH aMIUIUTYIHOTO pacrpeneicHus u ¢azo- I1K-1
BBIX MCKQKCHUI HA XapaKTEPHUCTUKH JIMHEHHON aHTCHHBI.

18) XapakTepUCTHUKH HAINPaBICHHOCTH JKBHUIWCTAHTHOW JIMHEWHOH aH- [1K-1
TeHHOM pemeTku. CriocoObl o1aBaeHusl H000YHBIX MakcuMyMoB JIH.

19) OmpeneneHue MOHATHS anepTypsl (PacKpbiBa) aHTEHHBI. [IpuMeHeHue I1K-1
TEOpEMBbl IKBHUBAJIEHTHOCTU K pacueTy HU3JIy4deHHUs anepTypHbix aHTeHH. J[H
IJIOCKOT'0 M3J1y4arollero pacKpblBa.

20) XapakTepHCTHKH HAMpaBIEHHOCTH IIOCKOTO CHH(A3HOTO PaCKPHIBA, IK-1
B030Y>KJ1a€MOT'0 JINHEHHO MOJIIPU30BaHHON BOJTHOM.

21) Xapakrepuctuku HanpasienHoctu (JJH, KHJ/]) miockux cuHdasHbIX I1K-1
PACKPBIBOB MPSMOYTOJILHOM U KPYTJI0H (OPMBI.

22) MeTo/ SKBUBAJICHTHOTO JHHEHHOTO W3JIydyaTessl B aHAIN3e XapaKTe- I1K-1
PHUCTHK IJIOCKOT'O PacCKphIBa.

23) Xapakrepuctuku u3nydenus (JJH, KHJ/]) pymopHbIX aHTeHH pa3ind- I1K-1
HBIX THIIOB U Pa3MepOB.

24) 3epkanbHas nmapaboyiMyecKas aHTEHHA, KOHCTPYKIHS ¥ NPUHIUI pa- I1K-1
00Thl. ATIEpPTYPHBIA U TOKOBBIN CITOCOOBI pacyeTa XapaKTePUCTHUK.

25) OcHOBHBIC ()aKTOPBI, BIHSIONIME HA YCHJICHHUE 3EPKAILHON aHTEHHBI I1K-1

(mapumanbuabie KUIT).
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26) OdceTHBIC 3epKaTbHBIC AHTCHHBI, UX MIPEUMYIIIECTBA U HEJOCTATKH. ITK-1

27) Codepuueckue 3epKajibHbIC aHTCHHBI, KOHCTPYKIUS M TPHHIKIT pabo- [K-1
THI.

28) OcHOBHBIC METOJIbI AHTEHHBIX U3MEPCHUI, CPABHEHHE UX BO3MOXKHO- [K-1
cTel u o0JacTelt MPUMEHEHUSI.

29) OcHoBHbIe MeTO/IbI H3MepeHust KY aHTeHH. I1K-1

30) PagnoacTpOHOMHYECKUI METOJ AHTEHHBIX H3MEPEHHM (TpaaHInOH- [1K-1
HbIH). V3MepseMble XapakTepUCTUKH aHTEHH M MapaMeTphbl CUTHAIOB PaHOU-
CTOYHHUKOB.

31) Meroauku u anroputmsl uzmepenns JIH, KY u T pagroactpoHoMu- [K-1
YECKUM CIIOCO00OM.

32) KoppensaunoHHbIH pagrioacTPOHOMHYCCKHI METO/I aHTEHHBIX H3MeEpe- [1K-1
Huil. Cxema peannsanuy 1 €ro OCHOBHBIE TPEUMYIIECTBA.

33) Pagumoromnorpaduveckuii METO K3MEPEHHUS XapaKTEPUCTUK aHTEHH T10 [K-1
CHUTHAJIaM BHE3EMHBIX PaJHMOMCTOYHHMKOB. HazHaueHue, alropuTM peanu3aiu,
OCHOBHBIE TpeOOBaHUS K IPOBEICHUIO N3MEPEHUI.

34) Meroapl U3MepeHUsT XapaKTEPUCTUK aHTCHH B OJiKHEW 30HE. M3me- [K-1
psieMble XapaKTEePUCTUKH, allTOPUTMbl U3MEPEHUN, CPaBHEHHE PA3IMYHBIX KUHE-
MaTHYECKHX CXEM CKAaHHPOBAHUSI.

35) CriocoObl yMEHbBIIICHUST BIMSHUSA MEPCOTPAKECHUN HA PE3yJIbTaThl M3- IK-1
MepeHHs TapaMeTpOB aHTEHH. VIMITyTbCHBIE METO/Ibl AaHTEHHBIX U3MEPEHH, Ba-
PHAHTHI peaan3anuu

36) ITocraHoBKa MPsIMOM 3a/1a4 TCOPHH AHTCHH. IK-1

37) IlpubarKkeHHbIE METOIBI pacuéTa MO aHTEHHBI 10 3aJaHHOW (QYHK- IK-1
Y aMIUTUTYIHO-()a30BOT0 pacrpenesieHns 1Mo anepType (OCHOBHBIE YpaBHEHHS
U IPUOIIVKEHUS).

38) bmmxHss 30Ha, BOJHOBAs 30HA M JNAJIBHSS 30HA aHTCHHBI (OIpeaese- [K-1
HUSI, OLICHKH, MHTEPIIPETAIHs).

39) JlnarpaMma HanpaBJICHHOCTH aHTCHHBI. I1K-1

40) WuTerpaibHbIe XapaKTEPUCTHKHA aHTECHHBI: KO3(D(OUIIMEHT HarpaBicH- [K-1
HOT'O JACWUCTBUS, JOOPOTHOCTD, 3P PEeKTUBHAS anepTypa.

41) TlocTaHoBKa 0OpaTHO¥ 3a7a4 TEOPUU AHTCHH. [1K-1

42) HeoOxoauMble YCIOBUSI CYIIECTBOBAHUS TOYHOIO PEIICHUS: MaTeMa- [K-1
TUYECKHE M (PU3MUECKUE aCTIeKTHI.

43) TouHble METOBI CHHTE3a JIMHEHHOTO U3IyJaTessi B OJHOPOIHON cpe- TIK-1
JIe: METOJ] MMapIHAIbHBIX AHarpaMM, MeTo ] HHTerpasa Dypbe, UX B3aNMOCBSI3b.

44) TlocTaHoBKa 3aqauyl MPHOJMKEHHOTO CHHTE3a aHTeHH. Kpurepuii ka- [K-1
YeCTBa PEIICHUSI.

45) Metoa npuUOIMIKEHHOTO CHHTE3a Ha OCHOBE IMOJIMHOMHAIBHOM ari- TIK-1
npokcuManui. dOu3nyeckre OrpaHHUYSHHsT Ha Pea3yeMOCTh MPUOIMKEHHOTO
peLeHMS.

46) SIBneHMe CBEpPXHAINPABICHHOCTH: MaTeMaTHYeCKUe M (PU3MYECKUE ac- [K-1
TICKTHI.

47) Meroj peryisipu3aluy CBEPXHAIPABICHHBIX PEIICHUI 3a/1a4i CHHTE- [K-1
3a. OYHKIIMHU ABOMHON OPTOTOHAJIBLHOCTH.

48) IlocTaHOBKH 33a7a4 CHHTE3a aHTCHH C ONTHMAaIBHBIMU MTapaMETPaMHU. IK-1

49) YpaBHEHHUS CHHTE3a aHTEHH B MHOTOMOJIOBBIX BOJHOBO/AX. AHAIOTHH IK-1
C 3a/1a4el CHHTE3a B CBOOOJHOM MPOCTPAHCTRBE.

50) Knaccudukanus 3amad CTaTUCTHUECKOW Teopun aHTeHH. OCHOBHBIC [TK-1
3 EeKTH BIUSHHUS CTATUCTHUYECKUX CBOWCTB aMIUIUTYIHO-(a30BOTr0O pacrpeje-
JICHUs] aHTEHHBI Ha XapaKTEPUCTUKH HANIPABICHHOCTH.

51) IlocraHOBKM OOpaTHOW 3aJaudl CTATUCTUYECKOW TEOPHH aHTCHH. Bim- I1K-1




SHHAE CTAaTUCTUYECKUX CBOMCTB AHTCHHBI HA PETYJIAPU3ALHUIO CBEPXHAINPABIICH-
HBIX PEUICHUH 3a]]a4y CUHTE3a.

52) IlpoekTHpOBaHHE M PEKOHCTPYKLUS DIICKTPOPAJAUOTCXHUYECKHX CH- I1K-1
CTEM, YCTPOMCTB CBEPXBBICOKHX YaCTOT U AHTEHH.
5.2.2 Bonipocsl k 3a4éTy
Kox ¢popmupye-
Bomnpocsl MO KOMIIETEH-

1205
1) DBk, IPOMEXYTOYHAS U JTaJbHSII 30HA aHTCHHBI. ITK-1
2) OCHOBHEBIC CBOWCTBA IOJIS B JaIbHEH 30HE. [TK-1
3) OcCHOBHBIC paAJMOTEXHUYECKHE XapaKTEPUCTUKUA AaHTCHH — JuMarpaMmma
HarpasjieHHOCTH (JIH, 1Mo moiito ¥ mo MoniHocTH), OCHOBHBIC MmapameTpsl JIH, IK-1
CIIOCOOBI TIPEICTABJICHUSI.
4) OcCHOBHBIC PaJHOTEXHHYCCKUE XAPAKTEPUCTHKH aHTCHH — KOA(dHUImeHT K-1
HanpasisieHHoro aercteus (KHJI)
5) OCcHOBHBIE PaJMOTEXHUYCCKUE XAPAKTCPUCTHKU aHTEHH — KO PUIIHECHT K-1
ycwiieHus (KY)
6) OCHOBHBIC PaJMOTEXHHYCCKUE XAPAKTCPUCTHKU aHTEHH — KO PUIIHECHT K-1
paccesinus (KP)
7) OCHOBHBIC PaJJHOTEXHHYCCKUE XAPAKTCPUCTHKU aHTEHH — KO PUIIHECHT TK-1
niosie3noro aeiicteus (KI1JT)
8) OCHOBHBIC PaJMOTEXHMYCCKUE XaPAKTEPUCTHKU aHTeHH — d(dexTrBHAs
TI0aab PACKpbIBa (Sygydh) IK-1
9) OcHOBHBIE paTUOTEXHHUYECKHUE XapPAKTEPUCTUKU aHTCHH — IIIyMOBasi TEMIIe-
parypa (Tyy) MK
10) OcHOBHBIE paIMOTEXHUYECKHE XaPAKTEPUCTUKNA aHTCHH — COITPOTUBIICHUE
usnydeHnst (Rysy) TK-1
11) Ocuosubie xapaktepuctuku ([JH, conporusnenue usmydenus, KHJI) aie-
MEHTApHBIX U3JIydaTeaed — IEKTPUYECKOr0 U MarHUTHOTO JTUITOJIEH, DIIEKTPH- I1K-1
YECKON PAMKHU.
12) OcHoBHbie xapaktepuctuku ([IH, conpotusnenne nznyuenus, KHJI) mpo-
CTEHIIMX KOMOMHALMI 3JIeMEHTApHBIX M3TydaTeneld — OJJHOHAIPABICHHbIN U3- I1K-1
Jy4yaTellb, TYPHUKETHBIA U3TyyaTellb.
13) Tonkwuii >NeKTpHYECKUI BHOPATOP. I1K-1
14) VnrerpanpHoe ypaBHeHHE [alieHa M ero pelieHue B MEepPBOM MPUOIIHKE- K-1
HUU.
15) XapakTepHCTHKH TOHKOTO 3JIEKTPUYECKOrO BHOpaTopa — pacrpeaeiieHne K-1
TOKa M 3apsijia BAOJIb BUOPATOPHBIX AHTEHH Pa3IMYHOMN JJIMHBI,
16) XapakTepuCTHKH TOHKOro 3jekrpudeckoro BuOpartopa — JIH, KH], co-
NPOTHUBIIEHHE H3TY4YEHUS CHMMETPHUUYHBIX BHOPATOPHBIX AHTEHH pPa3IUYHON [1K-1
JUTUHBIL.
17) YwucreHHble METO/IBI PELIICHUS ypaBHEeHus [ aneHa. I1K-1
18) Ilome BOMM3M MOBEPXHOCTH CUMMETPUYHOW BHOpPATOPHOW aHTEHHBI C CH- K-1
HYCOUJAJIbHBIM pacipeelIeHHeM TOKa.
19) Cnoco0Obl U3MepeHus pactpeesieHnid TOKa U 3apsifa BIOJIb BHOPATOPHOU K-1
AQHTEHHBIL.
20) Pacuér MOIIHOCTH HM3ITy4eHUs] BUOPATOPHOH aHTEHHBI METOJOM HaBOJIHU- K-1
mbix DJ1C.
21) Ilone B nayibHEl 30HE CUCTEMBI U3 JIByX BUOPATOPOB. I1K-1
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22) Teopema nepeMHOKCHHS. ITK-1
23) JIH cucteMbl U3 ABYX BUOPATOPHBIX aHTCHH, BO3MOXXHOCTU YIPABJICHHS TK-1
JH Takoil cUCTEMBI.

24) CoOCTBeHHbBIC M B3aWMHBIC UMIICJAHCHI B CUCTEME U3 JIBYX BHOPATOPHBIX K-1
aHTEHH, UX pacuéT U NPUMEHEHHE.

25) Xapakrepuctuku ([AH, KHJ]) uneanbHOro JMHEWHOrO W3JIydaTess MpH MK-1
pa3HbIX PeKUMAX U3ITY4YEHHUs.

26) BnusHMEe HEpaBHOMEPHOCTH AMILIMTYJHOTO pacrpeieicHus U (a3oBbIX K-1
VCKa)KCHUH Ha XapaKTepUCTUKU JIMHEHHON aHTEHHBI.

27) XapaKTepHCTUKU HAINPABICHHOCTH SKBUAMCTAHTHOMN JMHEHHOW aHTEHHOMN MK-1
PEILLEeTKH.

28) CriocoObl IogaBIIeHHUS MOOOYHBIX MakcuMyMoB JIH. ITK-1
29) IlonsiTue aneptypbl (pPaCKpbIBa) aHTCHHBI. [1K-1
30) IIpumeHeHnEe TEOPEMBl YKBHBAICHTHOCTH K PAcy€Ty U3NIy4YCHHs anepTyp- K-1
HbIX aHTeHH. /IH mIockoro u3iyyaromero pacKpbipa.

31) XapakTepUCTUKU HAIPABICHHOCTH IJIOCKOrO CHH()A3HOTO PacKphbiBa, BO3- K-1
Oy>KJ1aeMOT0 JINHEHHO MOJIIPH30BAHHON BOJIHOM.

32) Xapakrepuctuku Hanpasiaennoctd (JJH, KH/I) miockux cuH(ba3HBIX pac- K-1
KPBIBOB MPSIMOYTOJILHOW U KPYTIIOH (OPMEI.

33) Meto 3KBHBAJICHTHOT'O JIMHEHHOTO M3Jy4aTels B aHAIM3E XapaKTePHUCTHK K-1
IJIOCKOT'O PACKPHIBA.

34) Xapaxrepuctuku uznydenus (JJH, KHJI) pymopHbIX aHTEHH pa3HYHBIX K-1
TUTIOB U Pa3MEpOB.

35) 3epkanbHas mapaboIMYecKas aHTCHHA, KOHCTPYKIIMS U IPUHIIHI PaOOTHI. I1K-1
36) AnepTypHblIii 1 TOKOBBII CITOCOOBI pacuéTa XapaKTePUCTHK. I1K-1
37) OcHoBHBIC (paKTOPBI, BIHSIONINE HA YCUICHUE 3ePKaIbHOM aHTCHHBI (Iap- MK-1
nuansabie KUIT).

38) OdcerHble 3epKalibHbIC AaHTEHHBI, X TPEUMYIIECTBA U HEJJOCTATKH. I1K-1
39) Cdepuueckre 3epKaibHbIC AHTCHHbI, KOHCTPYKIIUS U IIPHHIIAI PaOOTHI. I1K-1
40) OCHOBHBIC METO/IbI AHTCHHBIX H3MEPEHUIA, CPABHEHHE X BO3MOXKHOCTEH U K-1
obnacTeil MprUMeHEeHMs..

41) OcHoBHbIe MeTObI H3MepeHus KY aHTeHH. TIK-1
42) PaanoacTpOHOMHUYECKUI METOJI aHTCHHBIX M3MEPEHHI (TPaJUIIMOHHbIN). [1K-1
43) V3mepsieMble XapaKTEPUCTHKH aHTCHH M IapaMeTpbl CUTHAIIOB PaHOM- MK-1
CTOYHHUKOB.

44) Metonuku u anroput™sl uzmepenust JJH, KY u T paguoactpoHOMHYe- MK-1
CKHM CIIOCOOOM.

45) KoppensunoHHBIN paarnoacTpOHOMUYECKUH METO]] aHTEHHBIX W3MEPEHHH. K-1
Cxema peanusaliii 1 €ro OCHOBHbIE TPEUMYIIECTBA.

46) Papmoronorpaduyeckuii MeToJ M3MEPEHHUS XapaKTEePUCTUK AaHTEHH II0

CUTHAJIaM BHE3EMHBIX PaJMOUCTOYHUKOB. HazHaueHune, alroputM peannsanuu, [K-1
OCHOBHBIE TPeOOBaHUS K MPOBEJICHUIO U3MEPEHUH.

47) Metopl U3MEPEHHUS XapaKTEePUCTUK aHTCHH B OJIM)KHEH 30HE. [1K-1
48) M3mepsieMble XapaKTEPUCTHKH, aJrOPUTMbI M3MEPEHU, CpaBHEHHE pa3- K-1
JIMYHBIX KHHEMAaTHYECKUX CXeM CKaHHUPOBAHHSI.

49) CriocoObl yMEHBIIICHUS BIUSHUS MEPEOTPAKEHHUI HA PE3yJIbTaThl H3MEpe- K-1
HUS IApaMeTPOB aHTEHH.

50) WMnyabCHBIE METO/IBI AHTEHHBIX U3MEPEHUI, BAPHAHTHI PeaTH3aliu ITK-1
51) IlocraHoBKa NpsSIMOH 3a/1a4¥ TEOPHH aHTCHH. I1K-1
52) IpubnmKeHHBIC METOJBI pacuéTa IMOJIsI aHTCHHBI M0 3aJaHHON (YHKIIUU
aMIUTUTY/AHO-()a30BOr0 pacnpezeneHus 1o aneprype (OCHOBHBIE YpaBHEHUS U IK-1

TIPUOTMKCHHUS ).
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53) bawkHssS 30HA, BOJHOBas 30HA M JalbHSSA 30HA aHTCHHBI (OMPEIEICHus,

[1K-1
OLIEHKH, HHTEPIIPETALIHS).

54) JluarpaMma HaIpaBICHHOCTH aHTEHHBI. IK-1

55) UnuterpanbHble XapaKTEPUCTHKH aHTCHHBI: KO3(DMUIMCHT HANPaBICHHOTO K-1
NencTBUs, TOOPOTHOCTD, A PEeKTUBHAS aniepTypa.

56) ITocraHoBKa 0OpaTHOI 3a/1a4u TCOPUU AaHTCHH. I1K-1

57) HeoOxoauMbie yCIOBHsI CYIIECTBOBAHUS TOYHOTO PEIICHHUS: MareMaThuye-

CKHE U (PU3NYECKHE aCTICKTHI. TK-1
58) TouHble METOIBI CHHTE3a JIMHEWHOIO W3JIydaTess B OJHOPOIHON cpere: K-1
METOJ NMAapLUUAIBHBIX AUarpamMm, MeToj nHTerpaita Oypbe, uX B3aUMOCBS3b.

59) IlocranoBKa 3ajaun MPUOIMKEHHOTO CHHTE3a aHTeHH. KpuTepuii kayecTBa TK-1
pelIeHus.

60) MeTox npuOIMIKEHHOTO CHHTE3a Ha OCHOBE IMOJIMHOMHAJIBHOM aIpOKCH- TK-1
Maluu.

61) dusnyeckue OrpaHNUYCHUS HAa PEATU3yeMOCTh NPUOIMIKCHHOTO PEIICHHS. I1K-1
62) SIBieHre CBepXHANPABICHHOCTH: MATEMATHIECKUE U (PU3MUCCKUE aCTICKTHI. I1K-1
63) Metoa peryssipu3aliii CBepXHANPABICHHBIX PEIICHUH 3a/1a4ui CHHTE3A. IK-1
64) OyHKIUU TBOWHON OPTOrOHAIBLHOCTH. [1IK-1
65) ITocraHOBKM 3a/1a4 CHHTE3a aHTEHH C ONTUMAJIbHBIMH TApaAMETPaMH. I1K-1
66) YpaBHeHHs CHHTE3a aHTCHH B MHOTOMO/TOBBIX BOJIHOBOJIAX. ITK-1
67) Ananmoruu ¢ 3agadcii cuHTe3a B CBOOOIHOM IIPOCTPAHCTBE. ITK-1
68) Knaccudukaius 3a1a4 CTaTHCTUYECKON TCOPUH aHTCHH. ITK-1
69) OcHoBHbIe 3((dEKThl BIUSHUSA CTATUCTHYCCKUX CBOWCTB AMILIMTYIHO- TK-1

(a30BOro pacnpeneneHus aHTCHHBI HA XapaKTEPUCTHUKU HAIIPABICHHOCTH.

70) IocTaHOBKM 0OpaTHOM 3a1a4K CTATHCTUYCCKON TEOPUH aHTCHH. I1K-1

71) BnusiHME CTAaTUCTUYECKUX CBOIMCTB aHTCHHBI HA PETYIISIPH3ALIUIO CBEPX- K-1
HaIlpaBJICHHBIX PELICHUN 3aa4y CUHTE3a.

72) TIpoekTUpOBaHHE M PEKOHCTPYKIIHUS IEKTPOPAAUOTEX HUIECKHX CUCTEM,

o I1K-1
YCTPOMCTB CBEPXBBICOKUX YaCTOT U AHTECHH.

5.2.3. IIpakTuyeckue 3aaanus s oueHku komnerenuun IMK-1

1) IMocTaHoBKa MPSIMOM 331241 TCOPUH AHTCHH.

2) TpubnmkeHHbIE METOBI pacyeTa MoJsl aHTCHHBI M0 3aJaHHOW (DYHKIIMU aMILTUTYAHO-()a30BOro
pacrpeiesieHus 1o anepType (OCHOBHbBIE YPAaBHEHUS U IPUOTMHKEHUS).

3) baxuss 30HAa, BOJIHOBAsA 30Ha U JaJIbHAA 30HA aHTCHHBI (OHpe)leJIeHI/IH, OIICHKH, I/IHTepHpeTaHI/IS{).

4) Jlnarpamma HanpaBICHHOCTH aHTEHHBI.

5) MHTerpanbHbie XapaKTepPUCTHKH AHTCHHBI: KOA(QQUIMEHT HANpaBICHHOTO IEHCTBUS, T0OPOT-
HOCTb, 9((heKkTuBHAs aneprypa.

6) ITocTraHoBKa OOpATHOM 3aa4K TCOPHH AHTECHH.

7) HCO6XOI[I/IMBIC YCJIOBHUA CYIICCTBOBAHUSA TOYHOI'O PCIICHHUA: MATCMATHYCCKUC U (I)I/IBI/I‘-ICCKI/IG ac-
IICKTHI.

8) TouHbIC METO/IBI CHHTE3a JIMHEHHOTO U3JTy4aTelis B OJTHOPOTHON Cpeie: METO/I MapIHaIbHbBIX JIHa-
rpamMm, MeTOJl HHTerpana Oypre, uX B3aUMOCBSI3b.

9) ITocTanoBka 3agadn HpI/I6JII/I)KCHHOI‘0 CHMHTC3a aHTCHH. KpI/ITCpI/Iﬁ KaueCTBA PCUICHUS.

10) Metoa mpHOIMKECHHOTO CHHTE3a HAa OCHOBE IMOJMHOMHAIBHOW anmpokcuMmanuu. PusndecKue
OTpaHHYEHUS HA PEATH3yeMOCTh MPUOIMKEHHOTO PEIICHUSI.

11) SIBjeHue CBEpXHAMPABICHHOCTH: MATEMATHUECKUE U (DU3NYECKHE aCIIEKTHI.

12) Mertoj peryispu3aliy CBEpXHAMpaBICHHBIX PEIICHHUM 3a1aun cuHTe3a. DyHKIMKU ABOWHOU Op-
TOTOHAJIBHOCTH.

13) IMocTaHOBKH 3a/1au CHHTE3a AaHTEHH C ONTUMAJIbHBIMU TTAPAMETPAMHU.

14) YpaBHeHHUsI CHHTE3a aHTCHH B MHOTOMOJIOBBIX BOJTHOBOJIaX. AHAJIOTUH C 33a7a4ell CHHTE3a B CBO-
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00JTHOM ITPOCTPAHCTBE.

15) Knaccudukanus 3aqad CTaTUCTUYCCKOW Teopru aHTeHH. OCHOBHbIC 3(p(EeKThl BIUSHUS CTATH-
CTUYECKUX CBOWCTB aMIUIMTYJHO-(A30BOr0 pacrpenesieHHs aHTEHHbI HA XapaKTEPHCTHKH Harpas-
JICHHOCTH.

16) IMoctaHOBKH OOpaTHOM 3aqaudl CTATUCTUYECKOW TEOPUHM AHTEHH. BIIMSHHE CTATHCTHYCCKUX
CBOMCTB aHTEHHBI Ha PETYJISPU3ALMI0 CBEPXHAIIPABJICHHBIX PEIICHUM 3a/1a4yl CUHTE3a.

5.2.4. TecroBble 3aganusa 14 ouenkn kommnerenuun IK-1

B kax70M U3 mpenyaraeMbpIX HUXKe 33/1aHuil BRIOepUTE OAMH (IPaBUIbHBIN 10 Bamemy MHEHHIO)

OTBCT U3 IIPCAIaracMbIX Bam BapUAHTOB!

1) 3aBUCUMOCTH IIOJII QHTEHHBI OT YIJIOBBIX KOOPAWHAT HE HU3MCHACTCA IPpU YAAJICHHUU TOYKH

HaOIFOIEHNUS OT AaHTEHHBI:

HUM:

a) B OJIMKHEH 30HE,

b) B 30HEe ®penens,

C) B JanbHEH 30HE,

d) Besne, Ha IFOOOM PACCTOSIHUU.

2) PaccrosiHue 10 TpaHUIBI TAJIbHEH 30Ha aHTCHHBI JJTMHOW L pOropIioHaIbHO OTHOLICHUIO:

a) 1)L32

b) A3/L?

c) L,

d) A2IL, riie A— JJIMHA BOJIHBL.

3) llupuna nenectka quarpaMMbl HalIPaBJICHHOCTH aHTECHHBI IPOTIOPIIMOHATBHA OTHOILICHHIO:

a) L/A,

b) AL,

c) (LAY,

d (W L)Z, rJie A— JJTMHA BOJIHBI, L— JTMHEHHBIN pa3Mep aHTCHHBI.

4) MakcuMyM HW3JIy4eHHs SJIEMEHTapHOTO JJICKTPUYECKOTO JUIOJS HAOI0aeTCs B HarpaBlie-

a) BIOJb OCH JUIIOJS,

b) 2) momepex ocu aumons,

C) 3) mox yriom 45 rpaaycoB K OCH JTUTIONS
d) 4)B mpoU3BOJILHOM HAIPABICHUH.

5) I[J'ISI HU3MCPCHUA AUarpaMMbl HAITPABJICHHOCTH AHTCHHBI C JIMHEHHBIM pasMepomMm L na giune

BOJIHBI [] HEOOXOIMMO BBIOMpPATh UCTOUHUK PATUOU3IIYUEHHUS C YITIOBBIMU pazmepamu AL, yIOBIE€TBO-
PAIOIIUMHU YCIOBHIO:

a) 40>> L,
b) A@>>LIA,
) A6<IIL,
d) 40<<L/2

6) Ilpu cMemeHun 00 yUaTeNs mapaboINIecKoi aHTEeHHBI U3 (OKyca B HANPaBICHUH BIOJIb OCH

3CpKajia NpOUCXOOUT:

d) OTKJIOHCHHE TJIaBHOT'O MaKCHUMyMa JMarpaMMbl HapPaBJICHHOCTH,
b) yBenuvenue ycuiieHHs aHTEHHBI U TIOBBIIIIEHUE YPOBHS OOKOBBIX JICTIECTKOB,
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C) YMCHBIICHUC YCUJICHUA aHTCHHBI 1 TIOHUXKCHUC YPOBHSA OOKOBBIX JCTICCTKOB,
d) YMCHBIICHUE YCUJICHUS aHTCHHBI U ITOBBIICHUE YPOBHA OOKOBBIX JICITECTKOB.

6. YueOHO-MeTOIMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

a) ocHOBHAs TumMepamypa:

1. Ycrpoiictea CBY u anTeHHbI [DeKTpOHHBIN pecypc]: yueonuk / A.A. @unonos, A.H. ®omun,
.. Imutpues [u np.]; pea. A.A. ®unonos. — Kpacnosipck: Cub. dbenep. yu-t, 2014. — 492 c. - ISBN
978-5-7638-3107-8 —

Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=505864 [30.09.2019]

2. INanvenko b.A. AHTeHHBI [ DIIeKTpOHHBIN pecypc]: YueOHoe mocooue yist By30B. — M.: [o-
psaast muaus - Tenexom, 2017. — 122 ¢. - ISBN 978-5-9912-0445-3 —

Pexxwum noctyna: http://www.studentlibrary.ru/book/ISBN9785991204453.html [30.09.2019]

0) OononnumenvHas aumepamypa

1. BunorpanoB A.1O. Ycrpoiicta CBY u manorabapuTHble aHTEHHBI [ DIEKTPOHHBIN pecypc]:
YyeOnoe nocobue amns By3oB / [Tog pea. A.M. ComoBa. — M.: ['opsiuas nunus - Tenexom, 2012. —
440 c. - ISBN 978-5-9912-0255-8 —

Pexxwum noctyna: http://www.studentlibrary.ru/book/ISBN9785991202558.html [30.09.2019]

8) [lpoepammnoe obecneuenue MUYeH3UOHHOE U CBOOOOHO PACNPOCMPAHSIEMOE
— OmnepanuonHas cuctema Microsoft Windows

[Taker mpuxnagueix nporpamm Microsoft Office

HpaBOBaH cucreMma ((KOHCYJ'ILT&HT IIIIOC»

Micro-Cap — SPICE nporpamma [jist aHaJIOTOBOTO U IIE(YPOBOTO MOACTMPOBAHUS dJICKTPHUE-
CKHX M DJICKTPOHHBIX IIeTIel ¢ MHTETPUPOBAHHBIM BU3YAIbHBIM PETaKTOPOM

KTechLab nporpamma fist Ipo€KTUPOBAHUS U CUMYJISLIUN JIEKTPUUECKUX CXEM
Bbpayzep Google Chrome

2) Unmepnem-pecypcoi

— MHsBectus By3oB «Paauosnextponuka», https://re.eltech.ru/jour#

— http://anekrporexundyeckuii-nopran.pg/kniga.html

— Cunosas anekTponuka, http://www.multikonelectronics.com

— Pagmorexuuueckuii cair, https://radiotract.ru/link_sprav.html

— DBC «tOpaiit». Pexxum goctyna: http://biblio-online.ru

— DOBC «KoncynbraHT cTyaeHTa». Pexxum noctyna: http://www.studentlibrary.ru
— DBC «Jlanby. Pexxum noctyna: http://e.lanbook.com/

— OBC «Znanium.comy. Pexxum fgoctyma: Www.znanium.com

0) npogeccuonanvhvie 6a3vl OAHHBIX U UHDOPMAYUOHHBLE CHPABOYHBLE CUCHIEMb]

— Panmnosnextponuka http://window.edu.ru/catalog/resources?p_str=PammosnexTpoHuka
[26.10.19]
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— Cnmcok caifToB 1o paauosnekTponuke http://radiostorage.net/page/3-spisok-sajtov-po-
radioelektronike.html [26.10.19]
— bank u300pereHnii, TEXHOJIOTUI U HAYYHBIX OTKpbITHI: http://www.ntpo.com [26.10.19]
— Hayunas snexkrponHas Oubamoreka wwwe.elibrary.ru [26.10.19]
baza ganneix BUHUTU PAH http://www.viniti.ru/ [26.10.19]
— ba3a maHHBIX pereH3upyeMon JIUTepaTypbl SCOPUS https://www.scopus.com
[26.10.19]
— basa nannbeix Web of Science https://apps.webofknowledge.com [26.10.19]
— T'APAHT. UudopmanmonHo-mipaBoBoii-ioptan http://www.garant.ru/
— IIpaBoBas cucrema «KOHCYIbTaHT ILTFOCH

7. MaTepI/IaJIbHO-TeXHI/I‘{eCKOC odecrneyeHnue JAUCHHUIIIIMHBI

[Tomernenusi, ucnoyib3yembie MPU peau3alii AUCIUIUIMHBI, TIPEACTABISIIOT cOO00M yueOHbIe
ayJIUTOPUU ISl IPOBEACHHS YU€OHBIX 3aHATUH.

JIeKIMOHHBIE U MPAKTUYECKUE 3aHATHS NPOBOJATCA B AyAUTOPUHU, OCHALIEHHON MYIbTHME-
TUHHBIM 000py/IOBaHUEM (MYJIBbTHMEIHUA-TIPOSKTOP, IKPaH, KOMIIBIOTEPHI).

[Tomemenust (ayTUTOPUN) JJIsi CAMOCTOSITEIIEHON pabOThl 00YJAFOIIUXCS OCHAIECHBI KOMITh-

IOTEPHOM TEXHHKOMW, MOJKIIOUEHHON K ceTn «VHTepHEeT» M 00CCIIeYCHHOM JIOCTYIIOM B 3JICKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPElY By3a.
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um. U. 1. Appukanrtosa" B.A. [TanoB
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