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1. HEJIM OCBOEHUS JUCITUTLINHBI

Hensmu ocBoerns mucuummns "Yerpoiicrea CBY u aHTeHHB" SBISTHOTCS:

1. IlpumoGpereHne 3HaHMA, yMEHNS U HABBIKOB, 06eceunBalOMMX JOCTHXKEHHE el OCHOBHOM

00pa3oBaTENbHOM MPOrpaMMEI 110 HampaBlIeHHIO «PagrnoTexHuKay.

2. Tlogroropka B 06/IAaCTM pPagHOTEXHHKH H MH(OTENTeKOMMYHUKALMH /TS pelleHUs 3a1ay

CO31aHHUS HOBOHM H COBCPINCHCTBOBAHUA CYIMECTBYIOMIUX YCTPOﬁCTB CBSA3H M aHTEHH.

3agaqu:

1. O3nakomienue ¢ COBpGMCHHOI’I METOIOJIOTHEH HayIHO-TCXHHUYECKOTI'O TBOPYECTBA.

2. IlonroToeka s HCIONB30BAHUS PAJUOTEXHHUYECKHX 3HAHHM OpH PEIIEHUH NPaKTHIECKHX
3ajad no paspaboTKe M OKCIUTyaTallid CHCTEM, YCTPOHCTB M KOMIUIEKCOB DPaHOTEXHHYECKOro

npodus.

Hucrunmnaa

2. MECTO JUCIIUILJIMHBI B CTPYKTYPE ONOI

«Ycrpotictea CBY wu  aHTEeHHBI»

Y4aCTHHKaMH 00pa3oBaTenbHbIX oTHOmeruH (51.0.13).

OTHOCHUTCA K YacTH,

bopmupyeMoi

3. INIAHUPYEMBIE PE3YJIbTATHI OBYUYEHHUS 110 JAUCIHUATIIMHE
[InanupyeMble pesynbTaThl 06yd4eHHSs NO JMCHMILIMHE, COOTHECEHHEIE C IUIaHUPYEMBIMHA
csynbTatami ocBoerus OITOIT (koMIeTeHIMAMHA ¥ HHAMKATOPAMH JOCTHIKEHHS KOMIIETEHIIHIA)

DopMuUpyeMEIe

ITnaHupyembie pe3yIbTaTe! 06yYeHHs IO QUCIHILIHHE, B

HanmeHoBanue

KOMITCTCHIUH COOTBETCTBUH C HHAIWUKATOPOM OOCTUXECHHS KOMIICTEHLIMH OLICHOYHOI'O CpeACTBa
(kon, conepxamme HuaukaTop nocTrmkeHHs PesyneTate! o6ydenus mo
KOMIETEHIIMH) KOMIIETEHIIHH JHCLATUIMHE
OIIK-1. OIIK-1.1. 3naeT ocHOBEI 3HaeT OCHOBHBIE 3aKOHEI Ompoc o npoiigeH-
Cnocoben MaTeMaTHKH, QH3UKH, TEOPHU HOJIA HOMY T€OPETUYECKO-
HCII0JIB30BaTh BBEIMHCIIMTEIBHON TEXHHKH B PacpOCTPaHEHHS MYy MaTepuany.
IIOJIOKEHUS, IPOrPaMMHPOBAHHS. PauoBOIH B CBOOOAHOM | TecTOBBIE BOIPOCEH! B
3aKoHbI ¥ MeTozs! | OIIK-1.2. Vmeer pemars MIPOCTPaHCTBE U nabopaTOpHBIX
€CTECTBEHHBIX CTaHJAapTHEIE HaIpaBIIIOMUX pabotax u
HayK H Ipod)ecCHOHANBHbIE 3a/[a9M | CHCTEMaX JUAra3oHa IIPAKTHYECKHAX
MaTeMaTUKH A1 | C IPUMEHEHHEM CBUY; 3aHATHUSIX.
peleHns 3a1a9 €CTECTBEHHOHAYYHBIX H VYMeer ucnons3oBath ITpakTuko-
HH)XXCHEPHOM OOIIEHHKEHEPHBIX 3HAHMH, | IONOKEHUS 3aKOHA U OPHEHTHPOBAHHEIE
AEATETbHOCTH. METOJI0B MATEMaTHYECKOIO | METOBI pacuéTa 3aJlaHus.
AHATA3a U MOJETHPOBAHMS. | SIIEKTPOMATHUTHBIX
OIIK-1.3. Bnageer nonie# npu anamuse CBY
HEBBIKAMHA TCOPETHYECKOrO | YCTPOMCTB M aHTEHH;
U Brnageer
SKCIIEPHMEHTAIBHOIO MaTeMaTHYeCKUMU
HCCIEN0BaHHSA 00BEKTOB METOJaMH TS pEIlieHHS
npodeccHoHanbHOM 3a7ja49 HHXXEHEPHOH
JEATENBHOCTH. JIEATENBLHOCTH B 00J1aCTH
CBU ycTpoiicTs 1
aHTEHH.
OIIK-2. OIIK-2.1. 3naet MeToas 3HaeT MeTozBl 06paboTKy Jlabopatopusie pa6o-
CnocoGeH 06paboTky 1 M IIpe/CTaRIICHUS THI ¢ (PM3HYECKAM
camocTosiTensHo | [IPE/ICTABICHHS PE3yIBTATOR PE3yILTATOB DU 06OpyIOBAHHEM.

IIPH 3KCICPHUMEHTAJIBHBIX

SKCIICPUMECHTAILHEIX
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[IPOBOJHUTE HCCIeI0BaHMAX ImporieccoB | uccnenopanuax CBY Otuer no
3KCIIEPUMEHTAIIH | TPOXOXK/ICHHA CHIHAIIOB YCTPOHCTB ¥ aHTCHH. nabopaTopHOMY
bie HecIeoBanms | EPE3 PA3IAIHELC YMeeT caMOCTOSTEIBEHO NPaKTHKYMY.
OTEXHHYICCKHE
1 HCIOIB30BaTh I;;J}I’I - BBIIIOJTHATE H3MEPEHHUS
YKTYDBI. MIPH SKCTIEPHMEHTAIBHBIX
i OIIK-2.2. YMmeer
TOMEMBI HCCIIEIOBAHUAX aHTCHH H
P CaMOCTOSTEILHO BEITOJHATH vors CBU
06paboTku U HaOMOICHNS H H3MEPEHHU FCTPORETR B
TpeICTaBICHAL IPH SKCIIEPHMEHTAIBHBIX 11ab0paTOPHBIX YCIOBAAX.
TOTy9eHHBIX HCCNIETIOBAHUAX B Braneer HaBpkamu
JAHHBIX nabopaTOPHBIX YCIOBHAX H3MEPEHHUs 1apaMeTPOB
OIIK-2.3. Bnaneet CBY ycTpo#CTB B aHTEHH
HaBBEIKAMH U3MEPEHUA pA3THIHBIX THIIOB.
[1apaMeTpoB
PaIMOTEXHUYECKHUX
IPOIECCOB ¥ 00paboTKH
MOJTy9EeHHBIX 3HAYCHUI
4. OFBEM U CTPYKTYPA JUCHHUIIVIMHBI
Tpy0eMKOCTh JMCIMILIMHEL COCTABIIACT 7 32a9ETHBIX €/AHHIIL, 252 4acoB.
TeMaTH4YecKU#l IIaH
¢opma o0yqeHHs — o9HASA
Konrakraas pabota Dopmel
obygaromuxcs TEKYIEro KOHTPOJLA
¢ MeJarorH9ecKiuM yCIIEBAaEMOCTH,
& pabOTHUKOM dbopMa
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g 2 5 % g aTTecTalllH
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: ﬁ ) ]
Paznen 1
1 | Jlunum nepegaq. 5 1 2 2 2
HamnpspkeHus: ¥ TOKH B 5 2 2 4 1 8
npon3BonbHOM ceueruy JIIT.
3 | Cornacopanue JIIL 5 3 2 4 4 24 8
[NoHsATHE MEHOTOMOMIOCHUKA H 5 4 2, 4 4 1 8
MaTpPHIIBl SHEPrust
JNIEKTPOMATHWTHOTO TOJIL
5 | B3auMHOCTB, OTCYTCTBHE 4
NoTeph U CHMMETpHS 5 5 2 1 8
MHOTOTIOTFOCHAKOB
6 | IIpumepsl OpOCTHIX 5 6 2 4 1 8 | PedTHHT-KOHTpOIE 1
MHoronomocHukoB CBU




Paznen 2
1 | OcHOBBI TEOpHH aHTEHH. 5 7 2 4 1 6
2 | BexTopHas KOMILIEKCHAS 5 8 2 4 2, 8
JyarpaMMa HampaBleHHOCTH
(AH).

3 | IIpocTsic aHTEHHEL. 5 9 2 4 2 6

4 | 1lleneBBle aHTEHHEI. aHTEHHBI. - 10 2 1 6

5 | JlunHeliHbIE aHTEHHBI U 5 11 2 4 4 1 6

PEMETKH.
6 | MpeanpHblii TuUHEHHEIN 5 12 2 2 6 | PedTHHr-KOHTpOISE 2
U3ITy4aTeb.

7 | KHJ 5 13 2 4 2 8

8 | HM3mygalomue pacKphiBH B 5 14 2 4 3 8

peIIeTKH

9 | Bonpochl CHHTE3a JIHHEMHBIX S 15 2 6

AHTCHHBIX CHCTEM.

10 | AnepTypHBIE aHTEHHEL 5 16 2 4 8 2 6

11 | 3epkaneHble MapaGomudecKue 5 17 2 3 8

anreHHsbI (ITA).

12 | AHTeHHBIe pemeTKH (AP). 5 18 2 5 1 | PelTHHr-KOHTPOJH 3
Bcero 3a 5 cemecTp: 36 36 36 1417/ Dk3aMeH (27), KII
Hanvane B quctmmuipnne KIT/KP +
Hroro no aucuviuinze 36 36 36 18157 Oxk3ameH (27), KI1

CoaepixaHde JeKIHOHHBIX 3aHATHIA 10 JHCHHILTAHE
Pazgen 1. Yerpoiictea CBY.
TeMa 1. Jlunuu nepenavn.
Ocuosrble napameTpsl. Tunbl THHEH Hepexaun. OBMHOCTE UX paccMOTpeHns. MaTteMaTnudeckast
MoJenb peryispHo# imanun nepeaadu (JIIT). Hopmupopanusie nanpsokerus u Toku. KoapduimenTt
OTpaKEHHUSA.
Tema 2. HanpsbkeHus ¥ TOKH B IIPOH3BOIBHOM cederun JIIT.
BexropHsie quarpamMmel. Pasmuunsie pexxuMe paGotsl. Tparchopmanus conporusnennii. Kpyrosas
AuarpaMma COIpOTHBIECHUH (Iuarpamma Bosbnepra).
Tema 3. Cornacopanue JIIT.
HeobxomumocTs cormacopanns. [ToctaHoBKa 3a1a9r. Y3KOMONIOCHOE COTIACOBAHHE, ANTOPHTMEL H
pacder cxeM cornacoBanus. CoriacoBaHue B TPaKTe CO MHOTHMH HEPETYISPHOCTIMH.
Tema 4. IlonsiTHE MHOTONIOIOCHUKA H MATPHIIBL
Bunsr Matpun. Matpuna paccesaus. JlocronHersa. [IpuMenenne 11s omrcanus paGOTHI yCTPONCTB.
HneanesHrle U pealbHbIC MaTPHIIBL
Tema 5. B3auMHOCTE, OTCYTCTBHE TOTEPh B CHMMETPHS. MHOTOIIOTIOCHHAKOB.
CrepcTBYs M3 YHHTapPHOCTH MaTpHIbI paccesHus. COCTABHbIE MEHOTOIIOMOCHBIE YCTPOHCTRA.
Tema 6. IIpuMeps! IPOCTHIX MHOTOIIOMIOCHUKOB
CBY MHOTOIOMIOCHAKH OT ABYXIOIFOCHHKOB J0 BOCHMHIIOIIOCHHKOB.
Pa3znen 2. AHTeHHEI
Tema 1. OcHOBEI TeOpHM aHTEHH.
Ha3nadeHue U CTPYKTYpHas CXeMa aHTeHHBL
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ITosre m3mydeHns aHTEHHEI B JalbHEH, OJIMKHEN B IPOMEXYTOUHOM 06IacTsX.

Tema 2. BexTopHas KOMILUIEKCHas JuarpaMMa HamnpasieHHoctH (JJH).

Bropu4HBIE TapamMeTphl, XapaKTepHU3YIOMHE HATPABIEHHOCTh. AHTEHHA KaK YETHIPEXIIOIOCHHUK.
AHTEHHEI B peXHUME PaJuonpUaeMa.

Tema 3. IIpocTeie aHTEHHBI

Onextpuyeckuii Bubparop. Ilone u3nyyenns Bubparopa, conpoTuBienne usmyyenns, KHI.
BxozaHoe conpotuBienus Bubparopa.

Tewma 4. [lleneBsle aHTEHHEL.

Koncrpyknuu BHOpaTOpHEIX U mIeneBbIX aHTeHH. Coco6s! uX Bo30yxaeHus. [10J10CKOBEIE H
MHKPOITOJIOCKOBBIE aHTEHHBIL. CBEpXIMMPOKOIOIOCHBIC aHTeHHBI. CBs3aHHbBIe BUOpaTOpsl. MeTox
HaBoguMEIX D]IC

Tema 5. JInuHeliHbIE AHTEHHEI U PEIETKH.

JlnarpaMMa HaIpaBJIEHHOCTH CHCTEMBI OJMHAKOBBIX OJJMHAKOBO OPHEHTHPOBAHHBIX U3TydaTelleH.
TeopeMma nepeMHOXEHHUS TUArPaMM.

Tema 6. UneansHbI THHEHHBINA H3Ty9aTelb.

Anamus JTH. KoaddumuerT HanpasneHHOro geiicTerA. Biuanue aMmuutyasoro u Ga3oBoro
pacnipeieNIeHHs Ha TapaMeTphl TMHEHHOR aHTEHHBI. AHAIU3 HallpPaBIeHHOCTH JIMHEHHOK
paBHOMEPHOM aHTEHHOM pemeTKH. [loaBnenye mo6OYHEIX IITaBHEIX MAKCHMYMOB.

Tema 7. KH/I.

BimsHue aMITMTYIHOTO K (a30BOTr0 pacIpeleNieHUs Ha TapaMeTphl JINHEHHOM aHTEHHEL. AHTEHHEI
Geryime BOJIHBL: TUINIEKTPHIECKHE, CIIHPAIbHBIE, HMIIEIAHCHEIE, THPEKTOPHEIE

Tema 8. M3nyyaromue pacKphIBEI H PEIIETKH.

Crioco6s1 pacyeTa monel mIockux packpbiBoB H pemerok. KHJI 1 adppexTrBHAsT NOBEPXHOCTE
IUIOCKOT0 CHH(a3HOTo pacKphiBa. M3mydenue mIOCKHX PacKphIBOB KPYTJIOH B IPSIMOYTOILHOH
¢opmeL. Y1ipaBlieHHE MONOXKEHHE IaBHOTO MakcumyMa. [Inockue (asupoBaHHbIE aHTEHHBIE
pemeTky. Pasmemennre snemeHToB. PaccornacoBanue rpyu CKAHKPOBAHUH

Tema 9. Bonmpock! cHHTE3a IHHEAHEIX aHTEHHBIX CHCTEM.

IocranoBka 3amaun cuaTe3a. CHHTE3 MeToRoM HHTerpana @ypse. CHHTE3 METOIOM IapIAATHHBIX
IarpaMM.

Tema 10. AneprypHble aHTEHHBIL.

Pynopreie aHTeHHBI. JIMH3OBBIE AHTEHHBL

Tema 11. 3epxansusie napabonuueckne anTeHHBI (I1A).

Bugel 3epxan. O6mygaremu [TA. Pa3HoBHIHOCTH aHTEHH.

Tema 12. AnTennnie pemertku (AP).

®a3vpoBaHHBIE AHTCHHBIE PEMIETKY. YIIpaBieHue MOJI0XKEeHHEM Tyda. MHoromyueBse AP.

Conep:kanne 1a00paTOPHBIX 3aHATHI 110 THCIUILIHHE.
Tema 1. 3yueHue 3:1€eMEHTOB BOJHOBOIHBIX TPAKTOB.
H3ydenwe 31eMEHTOB BOJHOBOJHEIX TPAKTOB.
Tema 2. MccnenoBanue heppUTOBEIX YCTPOUCTB Ha IPSMOYTOIBLHEIX BOIHOBO/AX.
Hccnenosanne GeppUTOBBIX YCTPORCTB Ha IPAMOYIOJBHEIX BOTHOBOIAX.
Tema 3. Muoronomocuauku CBY.
Msuoronomocuaku CBY.
Tema 4. Y3komnonocHoe coriacoBaHHe.
‘Y3KOIOJIOCHOE COTJIaCOBaHHE.
Tema 5. 3ydyeHne pynopHBIX aHTEHH.
H3zydeHnue pynopHbIX aHTEHH.
Tema 6. Usmepenne koa(punmenTa ycunenus pyrnopHEIX aHTEHH.
Wsmepenne ko3 upenTa ycuIeHAs PyOPHEIX aHTEHH.
Tema 7. U3yuenue TMH30BBIX aHTEHH.
H3y4yenue THH30BBIX aHTEHH.
Tema 8. JInHeliHbIe aHTEHHEIE PEIIETKH.



JInHelHEIE aHTEHHBIE PEINETKY.

Copneprkanne NpaKTHYECKHX 3aHATHI 0 JUCHHIIMHE

Tema 1. Jluawuu nepenaym.

OcHoBHele mapaMeTpsl. Tys! muaMi nepenayn. O6IMHOCTD HX paccMoTpeHus. MatemaTudeckas
MOZeNb perynsapHo# muuuy nepenaqs (JIIT). Hopmupopanrble HanpsokeHus u Tokd. Koaddumment
orpaxkenus. Hanpsbxenus u Toku B mpousBonbHoM cegernun JITT. BextopHsie JHarpaMMal.
Pasnuqnble pexumer pabotel. TpaHchopMAaIEs cOMPOTHRICHHMIA. Kpyrosas nuarpamma
CONpPOTHBJIEHHH (uarpaMma Bomsnepra

Tema 2. Cornacopanue JII1.

HeobxomumMocTs cormacoBanms. [TocTanoBka 3a1aun. V3KOIIOIOCHOE COTTIACOBAHHE, ITOPUTMBI B
pacter cxeM cornacoBaHus. COriacoBanue B TPaKTe O MHOTMMH HEPEryIApHOCTSIM.

Tema 3. TlonsTHE MHOTONIOIOCHAKA 1 MATPHIIBL.

Bujer Matpun. Marpuna paccesus. Jloctounctsa. [IpuMeHeHue s OMECAHMS paboTEI YCTPOMCTE.
Wnearnbusie u peanbHEle MAaTpUUBL. B3aMMHOCTE, OTCYTCTBHE HOTEPL M CHMMETPHS
MHOTONOIOCHHKOB. CIIe/ICTBAS M3 YHHTAPHOCTH MATPHIBI paccesHus. COCTaBHbIE MHOTOTIOJIFOCHEIE
YCTpOHCTBa

Tema 4. OCHOBEI TeOpHHU aHTEHH.

Hasnauenme u cTpykTypHas cxema anTennsl. Ilone H3TyYCHHs aHTEHHBI B aJIbHEH, O/IMXHEH B
IIPOMEXKYTOTHOH 001aCcTsX. BeKTOpHAsS KOMILIEKCHAS JMATpaMMa HanpasjaeHHocTH ([H).
BTopmraHbie napaMeTpEl, XapakTepu3ylonuye HalPaBIeHHOCTb. AHTEHHA Kak YETBIPEXMOTFOCHHK.
AHTEHHBI B peXXHUME paJHOTIPHEMA.

Tema 5. ITpocTeie aHTEHHEL

Onextpuaeckuit BuGparop. [Tone w3mygerns BHOpaTOopa, compoTHBIeHHe u3myuenus, KH]I.
Bxonuoe conporuBnenus subparopa. Il{eneBsie aHTeHHEL. KoHcTpykuuu BHOpaTOpHBIX H IIENEBEIX
anTeHH. Cnoco6kl Bx Bo36yxaenus. I1010CcKoBbIe 1 MHKPOIIOJIOCKOBBIE aHTEHHBL.
CeepXmupOKONONOCHEIe aHTeHHBI. CBA3aHHbIE BuOpatopel. Meto HaBoaumex JJIC.

Tema 6. JlunelHbIC AHTCHHBI U PEIIETKH.

/luarpavMma HaNpaBIeHHOCTH CHCTEMBI OMHAKOBEIX OJHHAKOBO OpPHEHTHPOBAHHBIX H3ITy4aTelleH.
Teopema nepemuoxenus auarpamm. UneamsHelt THHeRRDLH u3ny4darens. Anamas JIH.

Tema 7. Kospdunuent nanpasnennoro neficTems.

Bimsane amrumaTynaoro u (hasosoro pacnpeieIeHus Ha apaMeTphl IMHEWHOM aHTeHHEL. AHATA3
HAlpaBIIEHHOCTH JIMHEHHON paBHOMEPHOM aHTeHHOM pemeTky. [1o/1aBIenne 10G0YHEX MIABHELX
makcuMymoB. KHJI. ArTennsr 6erymeit BomubL; AM3IEKTPUICCKHUE, CIIHPalbHbIE, UMIIEJAHCHEIE,
JUPEKTOPHBIE

Tema 8. Usnyuwaromue packpsIBEI H pemmeTky.

Crnioco6r1 pacuera nosei mrockux PackpsiBoB H pemerok. KHJI u adpextrrHas mopepxHOCTH
IIOCKOTO CHH(A3HOTO pacKpbiBa. M3nyuerne miockux PacCKpBIBOB KPYITIOH M NPAMOYTOIBHOMH
¢opmelL. Ypasienne nonoxeHue ruaBHOro MakcuMyMma. [lnockue basupoBannsle anTenHbIe
pemerku. Pasmemenne snemenToB. PaccornacoBanme IIPH CKaHHPOBAHUH

Tema 9. AneprypHrie aHTeHHEL

Pynopuble antenHrl. JIMH30BEIE aHTEHHEL 3epkalbHbIE NapaboTHYeCcKre aHTEHHE (TTA). Bugnr
3epkai. O6myyaremn ITA. PasHOBHAHOCTH aHTEHH.

5. OHEHOYHBIE CPEJICTBA JJIsI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IIPOMEXXYTOYHOMN ATTECTALIAM 10 UTOTAM OCBOEHMSA JUCHUTIIUHLI
H YYEBHO-METOAWYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTBI
CTYJAEHTOB



S.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Peittunr-xoHTpOIH Nel

Pexxumpl pabotsl JII1

ITapameTpsl, XapakTepu3yromue pexxuMbl paboTsl JIIT
Tpaucdopmarus conporusneHui B JIII

YeTBepTHBOIHOBLIH ¥ IOTYBOTHOBBIH TpaHC()OPMATOphl COMPOTHBIICHHUA
JluarpaMma MOJTHBIX COTIPOTHRICHHN H IIPOBOIUMOCTEM
V3xkononocHoe cornacosanue B JIIT. OcHoBHble mpuHIMNEL [TpuMeps!
CornacoBaHue mapaieJIbHbIM muIeHpom

CornacoBaHHe MOCIe0BATEbHBIM IUTeH (oM

CornacoBaHHe YeTBEPTHBOJIHOBBIM TPaHC(HOPMATOPOM

0. Matpuna paccesaus S

11. B3auMHOCTH, CHMMETPHS ¥ HEUCCUIIATHBHOCTE ycTpoiicts CBY

12. MeTo/bl H3MEPEHAS JUarOHABHBIX HIEMEHTOB MATPHIBL S

13. MeToas H3MEpEeHAS HeIHArOHAIBHBIX JJIEMEHTOB MaTHIIBI S

14.Usmepenne Gonpinux # mansx KCB

Al e A ol Sl ol

PeiiTuHT-KOHTpOAS Ne2

1 .Knaccrdrkauus aHTeHH;

2.BxomHO€E COMPOTHBICHHUE AHTEHHEI

3.JluarpamMMa HAMIPARJIEHHOCTH aHTEHHEI 110 MO0 U MOIMHOCTH

4 Illuprra AuarpaMMbl HalIPaBICHHOCTH 110 YPOBHAM

5.KH]] anTennsl, cs3p KH/I ¢ pasMepaMu aHTEHHBI, aMIUTUTYIHBEIM H (a30BbIM
pacnpeelieHiEM

6.U3mygenne 371eMEHTapHOTO SJEKTPHIECKOr0 JUIIOJIS

7.0OnemenT ['tofirenca

8.IH cumMeTpudHOro BHOpaTopa 1 €€ CBOiCTBa

9.ConpoTHBIEHAE U3Ty4eHU CHMMETPAYHOrO BUOpaTopa B IIMPOKOM JHAIIA30HE 9acTOT
10.BxoaHO€E CONPOTHUBIECHAE CUMMETPHYHOT'O BHOpATOpa B IIMPOKOM JIHATIA30HE YACTOT
11./]Ba u3my4arens OpH pa3HbIX (a30BEIX COOTHOMEHHSAX W PACCTOSHHUAX MEX/Y 3JIEMEHTAMH
12.CpoiicTBa cuH(}pa3HOM CHCTEMbI HCHAIPABICHHBIX H3/Iy4aTese

13.CucteMa HarpaBleHHbBIX U3TydaTelNeH

Pe#tunr-koHTpOIHL Ne3

1.B3arMHOE CONPOTHBIEHKE NapaLICIIFHEIX MOJIYBOJHOBEIX BEOPATOPOB

2.CxeMBbl THTaHUA NOTYBOJHOBEIX BUOPATOPOB

3.HecumMeTpraHsie BUOPATOPE! ¥ CIIOCOOBI MX TUTAHUS

4. Tunions Hanenerko

5. JlnarpaMMbl HalpaBIe€HHOM CHH(A3HOH NPAMOYTOIBHOM U KPYTJIOi IUIOMA 0K IIpK pasHoM AP
6.Bnusane $a3oBhIX HCKAKEHUH HA H3TydeHHE IUIOMAIKK

7.0nTHMANBHEL pynop

8.E-cexTonansHelt u H-cexTopruanbHbli pymop

9.Cocrtas JIA, Ha3zHaYeHHE IIIEMEHTOB, TUIIEI

10.Ky6udeckue u kBafipaTH4HbIe (pa3oBble HCKaKeHH B JIA

11.Tunbl napaGonA9IecKuX aHTEHH, UX CBOKCTBA. Y paBHEHNS NapaboIonIa BpAIEeHHS
12.]TH aneptypHO#i aHTeHHEL, ee CBA3b ¢ AP

13.KHUII paccesnns I1A.

14.3mepenne JTH anteHH.

15. V3Mepenne MONAPH3ANHOHHBIX XaPAKTEPUCTHK AHTEHH
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16. MeToas! u3MepeHus ko3 uIenTa yCuiIeHus aHTEHH

5.2. [IpoMexkyTO9Has ATTECTALMA 10 HTOraM OCBOCHHS THCIMILIHHBI

Bormpocsl k 3x3aMeHy.

ne BB Al N O LS

\© o

10.
11.
12.
13.
14.
13,
16.
17.

18.
19.
20.
21.
22
23.
24.
25:
26.
27.
28.
29.
30.
31.
32
33.
34
A
36.
37.
38.

Ha3HadeHue W OCHOBHBIC CBOMCTBA aHTEHH.

KaccHueckuii ¥ BOJHOBOM MOIXO0/ K OIUCAHHIO CBOHCTB MHOronomocHukos CBY
Knaccrdukanus aHTeHH.

Marpuma paccesHus S.

BxomHoe cOnpOTHBIEHAE AHTEHHBI

Cps13p MexTy MaTpuniaMu S, Z, Y.

CompoTuBneHHe H3TydeHUsS, MOMIHOCTh H3TyYCHHS, MOIIHOCTh MOTEPh, IIOJHAA MOMIHOCTb,
KITJ/] auTeHHBI.

B3auMHOCTH, CHMMETPHS U HETUCCUIIATUBHOCTH ycTpoiicte CBY.

30HBI H3TyICHHS.

Ilepenymepanns BX010B yCTpoHcTB. Marpuna nepenyMepanuil.

Jnarpamma HapaBJIEHHOCTH aHTEHHEI 110 HOJIIO U MOITHOCTH

MeTtoab! H3MepeHHs TUarOHaIBHEBIX 3JIEMEHTOB MATPHIIEI S.

®asoBasi XxapaKTepUCTHKa HAIPAaBJICHHOCTH, OJIIPU3alMOHHASA XapaKTEPUCTHKA.
MeTtoasl H3MepeHNs HeTMArOHATEHBIX HJIEMEHTOB MaTPHIIBL.

HupuHa quarpaMMbl HAIPaBICHHOCTH [10 YPOBHSM.

Usmepenre 6ompmmx u Marsx KCB |
KH]l antenrsl, cBs3p KHJI c pa3MepaMH aHTeHHBI, aMIUIMTYAHBIM M (DA30BBEIM |
pacIpeleicHUEM.

Mertoz 3-X 3TalOHHBIX HArPy30K

Koappunuent ycunenus (KVY) antennsl. Cnoco6s1 uamepenns KY

Mertoa 3amemenus.

HelicTByromas jumiHa # 3bQeKTHBHAs LTomaab (I0BEpXHOCTh) aHTeHHbl. KUIT aHTeHHBI
H3mepenue 31€MEHTOB MAaTPHITLI S HA aBTOMATHYECKOM H3MEPHTEINE B TI0JIOCE YACTOT
MaxkcHManpHO-A0ITyCTHMAs MOIHOCTE, pPabOYMi YaCTOTHBI UAa30H AHTEHHBL
Hsoitno# T-mMocT

Ponb Teopuu aneMeHTapHBIX H3JTydaTesei IpH ONpe/eIeHAH IO

U3IIy4EeHHs aHTEHHBI

BoHOBOIHO-IMENEBON HAIPABIECHHBIA OTBETBUTEND

IIpuHIND SKBUBAJIEHTHEIX TOKOB

KBaapatHriit MocT

H3mydeHre 3MeMeHTapHOTO 3MEKTPHYECKOrO JHAIONS

['mbpuaHOE KONBIIO

H3myueHwe TOHKOTO MPOBOJA

Hamnpasnennsnt oTBeTBUTENb Ha cBA3aHHbIX JIIT

. DJIeMEHTapHEIH MarHATHEIH JUIIONb

@eppHUTOBBIA BEHTHIH Ha Y (heKTe cMemeHns 1ot
OIleMEeHTapHas 3JeKTPUYECKad paMKa
DeppuTOBLI Y-IUPKYISATOP

OnemeHrt ['oiirenca
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39. PerymmpyeMmslit peppuUTOBHIL azoBparnaTens

40. PacnipenienieHre ToKa H 3aps/ia Ha TOHKOM BHOpaTope

41. Maremarrdeckas MOZAENb peryIspHoOi TuHuK nepeaadd (JIIT)

42. IH cammeTpudHOro BUOpaTopa H €€ cBoicTBa z

43. HopmupoBanHoe HanpspkeHHe H Tok B JIII. BekropHas guarpamMma TOKOB M HAaNpsHKEHHH,
pacnpezieleHHe TOKOB H HanpspkeHui B JITT

44. BXxoHOE CONIPOTHBIICHHE aHTEHHBI

45. Cpa3p Mexy matpunamu S, Z, Y

46. JlefictByromas IJMHA CHMMETPHIHOTO BHOpaTopa

47. Pexxumsl paboTtsl JIIT

48. ConpoTHBIECHNUE HITYIEHHS CHMMETPUYHOTO BUOPATOpA B IIUPOKOM [AMANIa30HE YACTOT

49. IlapaMeTpsl, XapakTepH3yIoIue pexuMsl paboTsl JIIT

50. BxomHO€ CONPOTHBICHHE CHMMETPHYIHOIO BUOpaTopa B IIMPOKOM JHATIa30HE 9acTOT

51. Brusaue pexxuma paborsr Ha KITJ]

52. Ilone u3ayvarene, OMHAKOBO HAIPAaBIEHHbIX B IIPOCTPaHCTBe. TeopeMa epeMHOKEHHS

53. Tpanchopmamms conporusiernii B JII1

54. JIuHeHHbIe CHCTEMBI HICHTHYHEBIX W3/TydaTelel

55. BXo#HOe CONMpOTHBIEHHE H IPOBOAHMOCTH KOPOTKO3AMKHYTOIO M Pa3’OMKHYTOTO OTPE3KOB
JII1

56. JlBa u3Iy9aTens IpH pa3sHbIX Ha3soBBIX COOTHOLIEHHSX M PACCTOSHUAX MEXKIY HIEMCHTAMHE

57. HeTBepTHBOMHOBLII U IIOMYBOIHOBBIH TPAHC()OPMATODHI COIPOTHBIICHHIH

58. CpoiicTBa cuH(pa3HON CHCTEMBI HEHAIIPABJIEHHBIX H3TydaTelei

59. JlnarpamMma MOIHBIX COMPOTHBJIEHHH H IPOBOAUMOCTEH

60. CrcreMa HeHANPABIEHHBIX H3TydaTeNeil co CABATOM (a3 MEXIY TOKAMH

61. Y3kononocHoe cornacoBanue B JI[I. OCHOBHBIE IPHHITHIIBL.

62. Ilpumepsl

63. CucreMa HanpaBIeHHBIX H3JTydaTereit

64. CormracoBanre apauIeabHEIM NuteH(oM

65. KoMILIEKCHOE COIPOTHBIIEHHE CUCTEMBI BEGPATOPOB

66. CornacoBanHe IOCIE/IOBATENLHBIM IIIEH(BOM

67. B3auMHOE CONPOTHBJICHHE NapaUIENBHbIX MOTYBOJTHOBBIX BHOPATOPOB ’

68. Cornacopanue 4eTBEPTHBOIHOBBIM TPaHC(HOPMATOPOM

69. Yuer BMsHHS 3€MIIH Ha IapaMeTpbl BAGPATOPOB

70. CormacoBaHHBIE HAIPY3KH

71. IH Bubpatopa Hax 3emiuei

72. KOpOTK03aMBIKATEI! B PEAKTHBHBIE HATPY3KH

73. TH BuGpaTopoB Haj 3eMiiell ¢ KOHEYHOH IIPOBOIUMOCTEIO

74. N301TOpPBI KOAKCHATBHEIX TPAKTOB

75. Hactpoennsie Bu6patopsl. [10/1yBoHOBEI BHGPATOp 1 €r0 CBOKCTBA

76. PazbseMBl B couwneHenus. Bpamaromuecs cowreHeHus

7. CXeMBl IATaHus IIOMYBOHOBEIX BUOPATOPOB

78. Ilepexoas mexy JIIT

79. IomyBonHOBEIL BHOPATOP € IIOCKHEM pediekTopom

80. Knaccuueckuii 1 BOTHOBOM MOX0/] K ONKMCAHMIO CBONCTB MHoOronomocHukoB CBY

81. llLne¥id-pubpatop [Muctomskopca
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82. Marpuua paccesHus S

83. CxeMbl nuTaHU BUOPATOPOB rHOKIM KOAKCHATIOM

84. CBsa3b Mexay MaTpuniamu S, Z, Y

85. CxeMBbl TUTaHUS BUOPATOPOB JKECTKAM KOAKCHAIIOM

86. B3anMHOCTh, CHMMETPHS M HEAUCCUIIATUBHOCTH ycTpoiictB CBY

87. HecumMeTpuaHbIE BEOPATOPHI B CIIOCOOBI MX TUTaHUSA

88. [leperyMepanus BXoAOB ycTpoiicTB. MaTpuiia nepeHyMepanu

89. HecuMmMeTpraHble BUOPATOPEI ¢ pacIIMPEHHOH TOI0COR

90. MeToan! H3MEpeHHs AUArOHABHBIX HIEMEHTOB MaTpPHIBL S

91. JlupexTOpHbIE aHTCHHBI TUIIA BOJIHOBOH KaHalI

92. MeTozbl H3MEPEHUS HeJUAroHAILHBIX 7IEMEHTOB MATPHIBI S

93. AHTEeHHBI 00PaTHOTO U3ITyUYCHHUS

94. U3mepenue 6onpimux 1 Mamsx KCB

95. Iunons Hanenerko

96. MeTron 3-x 3TATOHHRIX HArpy30K

97. BukoHMYecKas ¥ KOHHYECKasl aHTCHHA

98. MeTona 3amerieHus

99. lucko-KoHyCcHas aHTEHHA

100. MsmMepeHHe 311€eMEHTOB MaTPHUITE! S HA ABTOMATHIECKOM H3MEPHTEIE B NOJIOCE YaCTOT

101. YronkoBasi aHTeHHA

102. [lpoiinoit T-mMocT

103. YacTtoTHO-He3aBHCHMas aHTeHHA. [ [pHHITAIIBI IOCTPOEHHS ¥ CBOMCTBA

104. BonHOBOAHO-IIENEBOMH HallpaBlIeHHBIA OTBETBUTEID

105. IInockue noronepuoaMYecKie aHTEHHEI

106. KsagpatHsrii MocT

107. Ocnosusle cBoiicTBa anepTypHbix anteHH. KHJI. Illupuna rinasuoro nenectka JJH

108. T'uGpraHOE KOMBIIO

109. Usnydenne npsAMOYronbHOM H  KDYITIOM IUIOINAJOK [pPH  pa3sHOM  AMILIHTYZHOM
pacnpenesneHun nons (AP)

110. HanpasieHHb1#t 0TBETBHTEL Ha CB3aHHbIX JITT

111. luarpaMmel HalpaBIeHHOH CHH(A3HON NPAMOYTONLHOM M KPYIVIOH IUTOIIANOK NIPH PasHOM
AP

112. ®eppuTOBLLi BeHTHIL HA 3QPEKTE CMEIEHUS IO

113. Biasiane (a3oBbIX HCKaXEHUH Ha H3TydeHHE ILIOMIAIKH

114. @epputoBbli Y-IUPKYIATOP

115. Mznydenne OTKpHITOro KOHI@ BOJIHOBOA

116. PerynupyeMsrit depputoBsiii pazoBpamarens

117. OnTuManbHEL pymop

118. MaremaTryeckas MOZEb PeryIApHOi JIMHuUK nepeaun (JIIT)

119. E-cextopuanbHsii # H-cexTopranbHei pymop

120. Hopmuposantoe nampsokerde B Tok B JIII. BekropHas xuarpaMma TOKOB ¥ HAHpSIKEHHI,
pacrmpeenenue TOKOB U Hanpsokerwuii B JITT

121. TlmpamMuanbHBLH pymop

122. Cps3p Mexnay MaTpunamu S, Z, Y

123. Konnyeckwuii pynop
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124. Pexxumer pabothi JIIT

125. Pynop ¢ accumetprunoi JTH

126. ITapameTpsl, XapaKTepu3yiomuae pexumsl pabotsl JITT

127. Cocras JIA, Ha3HaYeHHUE JIIEMEHTOB, THIIEI

128. Bnusiame pexuma pabotsi Ha KITJT

129. YpasreHue, onpenensioniee npopuib TMH3bI

130. Tpancdopmarus conporusiennii B JITT

131. Brnussue mmn3 Ha aMILTHTY THBIE pacnpeseneHus B anepType JIA

132. BxoaHOe CONMPOTHBNEHAE U IPOBOAMMOCTH KOPOTKO3aMKHYTOTO H Pa30MKHYTOr0 OTPE3KOB
11 |

133. KyGuueckue H KBaJpaTHuHbIe (a3oBble HCKaXeHU B JIA

134. YeTBepTHBONHOBEIIA 1 IIOIYBOIHOBKIN TpaHC(HOPMATOPEI COIPOTUBIIEHHH

135. Tuns! napabonuyeckux aHTCHH, UX CBOKMCTBA. Y paBHEHHS Iapaboionia BpaIeHus

136. JlnarpaMma OOJHBIX COIPOTHBJICHHH M IPOBOJUMOCTEH

137. Pacyer mapaGoIU9ecKuX aHTCHH

138. V3komonocroe cornacoBanue B JIIT. OCHOBHBIE HPHHIMIIEL. IIpumepnr

139. Obnyqaremu napaGonuaeckux aHTeHH. CBA3h AMILTATYXHOTO pacIpeIeIeHUs B aneprype ¢
JH obnygarens

140. CornacoBanue napamiensHEM OUIEHpOM

141. JH anepTypHO¥i aHTEHHEI, €& cBA3b ¢ AP

142. CornacoBanue IocIe0BaTEILHEIM IMIeHboM

143. CocraBroe AP u anepryprsni KUII [TA

144. CornacoBanue 4eTBEPTEBOIHOBBIM TpanchopMaTopom

145. Yuer 3aTeHeHns packpriBa o6nyqatemns. KUIT Tenn

146. CornacoBaHHEIE HATPY3KH

147. KUIT paccesnus [1A

148. KopoTko3aMbIKaTe H peakTHBHbIE Harpy3ku

149. U3mepenne JTH anTenn

150. M3071TOpBI KOAKCHATLHBIX TPAKTOB

151. Vismepenue nosApH3aLHMOHHBIX XaPAKTEPACTHK AHTEHH

152. Pazwpems! U counenenus. Bpamarompecs cowieHeHus

153. Merone! u3mepeHns K03b(HUIAEHTa YCUICHHS AHTEHH

154. Tlepexomel mexxy JIIT.

155. Usmeperne ko3 dunrenTa yCHIeHus anTeHH 10 METO/Y IIIOCKOTO 3KpaHa

156. Pa3beMsl B cowleHeHHS. Bpamaromuecs cowieHeHAs

157. Onpesenenne BXOAHOTO COMPOTHBICHAS AHTCHH IIyTEM H3MEPEHHs MOAYId H (asml
Ko3pQHUIHEeHTa OTpaKeHHS

158. Ilepexonsr mexay JIIT

3.3. CamocrosTesbHan paboTa obygaromerocs.
5.3.1. 3apanus, crpyxrypuposanasie kK CPC.

3amanue 1. PaccumTars ¥ HOCTPOMTS B ACKapTOBOH H IOJPHOA CHCTEMAaX KOOP/IMHAT B
HOPMHPOB2HHOM M HEHOPMMPOBAHHOM BH/IE AUarpaMMy HalpaBIeHHOCTH CHMMETPHIHOTO
MIEKTPHIECKOT0 BUOpaTOpa UIMHHOM 21=)/4*n, r/e n-HOpAIKOBbII HOMEp CTYIEHTOB I'PYIIIEL
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IlomyyeHHBIE pE3yNBTATHl CPABHUTH C PE3y/IbTaTaMH pacdeTa COCeIHUX BapuaHTOB. [lepBriii
BapHaHT CPABHUBAEM C 3IEMEHTAPHBIM 3JIEKTPUYECKMM BEOPAaTOPOM, a IOCIIEJHHUI CPABHHBAET C
BapHaHTOM, KOTOPEIH UMEET HOMED n+1.

3ananne 2. PaccauTaTh M IOCTPOUTE B AEKAPTOBOH H MOJIIPHOM CHCTEMax KOOPAMHAT B
HOPMHPOBAHHOM H HEHOPMHPOBAHHOM BHJIC JHArpaMMy HaNPaBIEHHOCTH JIMHEHHOM aHTEHHOM
PCIIETKA CHCTEMBI ITONYBOTHOBBIX BAOPATOPOB B INIOCKOCTH BeKTopa E. JlaHHEIe pHBE/IeHB! B
TabIuIe.

BapuanTsr Yucno Paccrosiane Cnsur

H3ITyqaTenei MEXIY 0 2 T 32
H3ITydaTesIMA

1,2,3,4 2 M2 0 2 T 3n/2
4,6,7,8 2 A 0 /2 14 3n/2
9,10,11,12 2 302 0 /2 T 3 /2
13,14,15,16 2 2\ 0 n/2 T 3n/2
17,18,19,20 3 A2 0 2 T 3n/2
21,22,23,24 3 A 0 /2 T 3 7/2
25,26,27,28 3 3N2 0 /2 T 32
29,30,31,32 3 2 0 /2 T 3w/2

IIpoIeMOHCTPAPOBATE PH BHIMIOIHEHUH PaGOTHI TEOPEMY EPEMHOKEHHS.

3ananue 3.PemmTh 3a/1a9y y3KOIOIOCHOTO COMIACOBAHKE C IPHMEHEHHEM KpYTOBOM
AuarpaMMbl HOPMHPOBAHHBIX COIPOTHBIIEHH! H poBoMMocTel Bonbnepra, ipu criexyrommx
HACXOJHBIX JAHHEIX.

BapuanTt ConporuBrenne Harpy3Ku Bomnooe YcrpoiicTBO
N RH, OM jXH, COIIPOTHBIICHHUE | COTJIACOBAHHUSA
Om Zp, Om

1 20 +j20 50 [MapannensHeri K.3.
nuiekd

2 30 -140 50 IMapannemsuerii K.3.
HUIEH(

3 40 +j40 50 INlapannensusnit X.X.
e

4 10 -150 50 ITocnenopatenmsHbL
X.X. mueid

5 60 +70 50 YeTBepTHBOIHOBEIH
TparchopMarop

6 70 -j10 50 INapannensusii K.3.
nuten¢

7 80 +j20 50 INocnenoBaTenbHEII.
K.3 mueiidy

8 90 -j30 50 [MapamnensHeni K.3.
118} (970

9 100 +j40 50 IocneroBarenbHELA
X.X. mneiid

10 110 -160 50 YeTBepTHBOHOBEIH
TpaHCpOpMaTop

11 120 +70 50 YeTBepTHBONHOBEIH
TparchopMaTop

12 130 +j10 50 [MocnenoBaTeNbHLIH.
K.3 mueiid

13 140 -120 50 YeTBEpTHBONHOBEIH
TpaHchopMaTop
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14 150 -j150 100 YeTBepTHEBOIHOBBIH
tpaHchopmarop

15 20 -1170 100 ITocnenoBarensHbIA
X X. mueiid

16 30 +j70 100 IlocnenoBaTeIbHBIN.
K.3 mneiid

17 40 -j110 100 [Mapaymutensasii K.3.
e

18 50 +j50 50 [Mapannensusii K.3.
ek d

19 10 -j10 50 [Mapawremsusii K.3.
118 (57 )

20 20 +]100 100 ITocnenoBarenbHBIA
X.X. mueid

21 30 -j120 50 ITocnemoBaTeIbHBIHN.
K.3 mureitd

22 40 +j150 50 ITocnenoBarennpHBIH.
K.3 mureitdp

23 60 -j10 100 [Mapayurensrsii K. 3.
e g

24 70 +j20 50 ITocnenoBaTeNbHBIA.
K.3 mueid

yo 80 -1160 100 YeTBEpTHBOITHOBEIH
TpaHcopMaTop

5.3.2. Tecrnl, cTpykTypHpoBannsie kK CPC.
1. Mexay kakuMH BeTMUMHAMH YCTaHABIMBAET CBA3h MATPHIIA paccesHus?
1. Mexnay Toxamu U HalIpsSDKEHAAMHU
2. Mexly KOMILIEKCHBIMH aMILTUTYJaMU ITJIA0IIMX ¥ OTPAKEHHEIX BOJIH
3. Mexay HanpshKeHHSIMH Ha BXOJIE M BBIXOJE
2. Kaxo#t ¢pusudecknii CMEICT CBOWCTBA YHHTapHOCTH[S]?
1. O1cyTcTBHE IOTEPH B YCTPOHCTBE
2. PaBeHCTBO HaNPsUKEHMH HA BXOJE M BRIXOJE
3. CAMMETPHYHOCTH BXO/IOB
3. Yro HazpBaeTcs KO3QPHIMEHTOM CTOSIEH BOIHEL?
1. OTHOIMEeHUE HANIPSHKEHHS HA BXOJE K HAMPSHKEHUIO HA BBIXOJIE
2. OTHOWEHKE MAKCHMyMa H MHHAMYMa 3JIeKTPHYECKOTO TIOJIs B IHHUH IIEPEIadn
3. Orromenne Uobpat u Unan
4. Kak TouHEe H3MEPHTH KOOPAUHATY MEHHMyMa?
1. Meton Bunku
2. Meton 3amMemmenns
3. MeTox Tpex 3TallOHHEIX Harpy3oK
5. aeT 1 ocTaBNEHHBIH OTKPHITEIM (6€3 HArPY30K) KOHEI[ BOIHOBOIHON H3MEPUTENLHOMH JIMHAN
PEXKHAM XOJIOCTOrO Xoa?
1. la
2. Her
3. D70 cornacoBaHHas Harpy3Ka
6. UeM OT/IMYAIOTCS B3aHMMHBIA U HEB3aMMHEIH (hazoBpamarety?
1. 3na9enneM k03 GHIHEHTOB OTPAKEHHS
2. PaBeHCTBOM BCEX HIIEMEHTOB MATPHUIILI
3. 3nayenvem ko3 dunrenTa nepeaun
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7. YeM MOMHOCTBIO OMMCHIBAETCA BHELIHEE IOBEIEHHE YCTPOHCTRA?
1. 3Hauenue 37eMeHTOB MaTHIIE [S]
2.Ko4ecTBOM 311eMEHTOB MaTPHIBI
3. UncoM X00B yCTpOiicTBa
8. Kak m3meputs Gonmbmoe 3uauenne KCB?
1. Meton 3amernenns
2. Meron yIBOGHHOTO MHHHMYMA
3. MeTon sTanoHHON HArpy3KH
9. Kaxoii BeHTHIIB gBIIsETCH GOJTee THATA30HHEIM?
1. Ha s¢pexre cmemenns nomus
2. Ha shdexte eppoMarHuTHOrO pe3oHaHca
10. B 9eM cOCTOUT OTJIHMME MATPHLL PAaCCESHUS HACATBHBIX H PEATbHEIX BEHTHJICH, LUPKYJIATOPOB,
¢azoBpamarenei?
1. Bce Hy/M B mepBBIX CTPOKax MaTpHisl [S]
2. Bce eqMHMIEI IO ITIABHOM AMATOHATH
3. Hanuumewm HyJiei H eIUHUL B HA€ATBHON MaTpHLE [S]
11. Kak onpezgensercs 94cio momocoB MHOTONOMOCHUKA?
1. Uncno BX0JOB, YMHOKEHHOE HA /IBa
2. PaBHO 9HCITy BXO/I0B
3. Yucio BXOIOB H HE3aBHCUMEIX TOKOB BOJIH IO BXOJIAM, YMHOXEHHOE Ha J[Ba
12. KaxoBa MP kopoTko3ambIkaTeis?
1. pp=-1
2. [S)= "]
3.[S]=['"]
13. Kak uzmeRsrorcs sneMenTsl MP MHOromomocHuKa IIPH NEPEMEIIECHUH ITOCKOCTEH oTcyeTa?
1. UsmenstoTes Moxymu koaddrmupneHToB repenaqu
2. UsMensroTCs assl BeeX 31€MEHTOB
3. MamensnoTcs Moy U (asbl BCEX JIEMEHTOR
14. Kak cka3bmBaercs Ha MP HeMCCHIIATHBHOCTS ycTpoiicta? 4
1. Onunaxoss! ko3 unEenTE! TEpeaadn
2. Hynu Ha rnaBHOM quaronamu
3. CymMa KBa/IpaToB 3/1EMEHTOB JIFO60MK CTPOKH
15. KaxoBa neproaudHOCTS B pacupeseenun U’(z) u I’(2)?
1. JInuna BomHEI
2. IonoBuHa NIMHEBI BOJHEL
3. UeTBepTs JUIMHEI BOJHEBI
16. Kakosa cBa3p Z° 1 Y’ Ha JHarpamMMe mMmenaHcos?
1. D10 omHa u Ta ke Togka
2. 3T0 IMaMeTPaTbHO NPOTHBONOIOKHEIE TOUKH
3. 910 ToYKM Ha MuHHEH Ipl=1
17. KakuM 311€eMEHTOM BBIIONHSAETCS COTNAcOBaHKe Touek Bi D?
1. Tpanchopmarop conpoTusienuii
2. PeakTHBHBII 1LIeH (D
18. Hackossko oTIHYaroTes IIMHEL Pa3OMKHYTOIO H KOPOTKO3aMKHYTOTO Iulek(on?
1. Ha /8
2.Ha M4
3.HA M2
19. Ot wero 3aBucHT nOI0XKEHNE TIABHOTO Makcumyma JIH pemerku?
1. OT caBura (assr Mexay >reMenTaMu
2. Ot aMIUTyIHOrO pacopeneneHus
3. OT QopMsI OTAENBHEIX H3TydaTeNei
20. Kak BIHSET 9HCIIO 3IEMEHTOB PEHIETKH HA YHCII0 OOKOBBIX JIENECTKOB?
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1. YBenuunBaercs ¢ yBeIMYEHHEM N
2. YMeHbIIaeTcs C yBeTMYEHHEM N
3. He u3amensercs
21. Kakue aHTEHHBI Ha3bIBAIOTCH PE30HAHCHBIMH?
1. d=N/4
2. d=vd
3.d=NM8
22. Kakoe aMIIMTYAHOE pacIpeseleHHe JaeT HanboMbIIHi Ko UIHEHT HaIPaBIICHHOTO
JencTBUsL?
1. PaBHOMEpHOE
2. Cniaparomee x Kparo
3. KBagparuunoe
23. V3-32 4ero B TMH30BOM aHTEHHE BO3HUKAET KBAIpaTHIHOE (azoBoe pacnpenenenue?
1. Cmemenne o6myqaTens Boib GpoxarsHOR ock H3 hoKyca
2. Cmemenne obryqarens nomepek GoKaTbHOM OCH
24. ot 4ero 3aBHCHT KO3 GUUHMEHT MPETOMIICHHS METAIOMIACTAHYATON JIHH3EI?
1. OT paccTOSHHS MEXIY IIaCTHHAMHE
2. OT TOMIMHBI ILIACTHH
3. Ot nrameTpa JMH3EI
25. KakoBo AP B pynopHbIX aHTeHHAX?
1. PaBHOMEpHOE
2. Kocuryconnanssoe
3. Keagparaunoe
26. KakoBo ®P B pynopHbIX aHTeHHAX?
1. PaBHOMEpHOE
2. KocunyconpansHoe
3. KBagparuasoe
27. Kak muser kanparuasoe OP na JIH?
1. Pacmmpser riaBHbI NenecTok # yBeTHIMBAET 6OKOBBIE
2. PacuivpsieT riaBHEIiA IenecTOK ¥ yMEHbIAaeT GOKOBEIE
3. Cyxaer rniaBHBIH J€NECTOK

5.3.3. TeMbI KypCcOBOro NpoeKTa u ero coAepkanue
IIpu KypcoBOM IpOEKTHPOBaHHMY CTYAEH pemaeT HHXEHEPHYIO 3aaqy 1o pa3paboTke
YCTPOHMCTBA C 3a/laHHBIMH XapaKTepucTHKaMH. B mporecce IIPOEKTHPOBAHHUS OH JOJIKEH:
-palOHANBHO CIUIAHKPOBATE BHIIOIHIEMYIO paboTy;
-OCBOMTH MHXXEHEPHEIE METO/IbI pa3paboTKM yCTPOHCTBa;
"BBIIIOHUTE PACHETH! IAPAMETPOB M XaPAKTEPHCTHK YCTPOKUCTBA COBPEMEHHEIMH METOIAMH ¢
JOCTaTOYHOH TOYHOCTBIO;
-JIOTHYHO X TPAMOTHO H3II0XKHTE PE3YNIbTaThl PabOTEl B OSCHUTEILHOH 3aTHCKE.
3HauATebHAS JACTh TEM CBA3aHA C Pa3paboTKOH I PacdeToM XapakTepUCTHK HAIPABICHHBIX AaHTEHH
PasTHIHBIX TUIIOB: IapabOIMIECKHX, IMH30BBIX, PYTIOPHO-THH30BAIX, AHTEHHEIX PEIIETOK,
MHOTOBHOPATOPHBIX aHTEHH MOBEPXHOCTHEIX BOIH H Jip.
Kypcoso#i npoexT cocrout u3 moscrurensroi 3amucky o6emom 25-30 crpanun ¢opmara A4 u 1-
1,5 nmucra geprexeit popmara Al.
losicHuTe A 3a1KCKa JOIDKHA BKIIOYATh B CeO:
1. Texumdyeckoe 3aganue Ha paspabotky (1 c.).
2. Bsenenme (1 -2 c.), B HeM KpaTKo ONpPEJEISETCS MECTO pa3pabaThIBAEMOr0 yCTPOHCTRA B
pAAy Ipyrux.
3. AHanu3 TeXHHYECKOTO 3aJaHHs (3 - 5 ¢.), rae paccMaTPHBAIOTCS BO3MOKHEIE BapHaHTHI
PCIICHHS 3a/1a9H, IPUHIAIIEI NeHCTBUA ¥ HAa3HAYEHHE OCHOBHBIX YacTel YCTpPOHCTBa,
(opmupyIOTCS Tpe6GOBAHHMS K HAM ¥ 060CHOBBIBAETCS BEIOpaHHBIH BapUaHT.
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PacyeTHas 9acTs ycrpoicTsa (5 — 7 ¢.), Iie OIpeAelsioTcs OCHOBHEIE TeOMETPHIECKHAE
Pa3MEPEI KOHCTPYKIIHH ¥ PACCHATHIBAIOTCA 3IEKTPHYECKUE XapaKTePUCTHKH. BhIonHseTcs
HEOOXOMMOE YHCITO KOPPEKIHIA JAHHBIX MCXOJHOTO BAPHAHTA JI0 IOCTHKEHHT TPEOYEMBIX
XapaKTEPUCTHK.

Konctpykusnas paspa6otka y3na (3 - 5 c.) (ecim 3a7ana), B KOTOPOM PacCIHTHIBAIOTCS H
00OCHOBBIBAIOTCS BCE pa3Mepbl, MATEPHAIBL H JIEMEHTHI.

Omnucanue KOHCTPYKIHH (2 — 3 ¢.), I/le IOKa3bIBAETCS B3aUMOJISHCTBHE OCHOBHBIX aCTeH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKIIHH.

3awmouenue (1 - 2 ¢.) ¢ BBIBOJIAMH O pe3yJIbTaTax U BO3MOXKHBIX MyTAX YITydIIeHHS
KOHCTPYKLIUH.

Crucok HCIOIB30BaHHOM TUTEPATYPEL

Copepxanne.

Tunosble 3a1aHus HA KypCOBO# NpoeKT

BapuanTsl 3ajianuii k KypcoBOMY HpOeKTy 1o Teme “IlapaboandecKie aHTEHHB”

Bapuant

Tpebopanus k ;TH P, kBT | Ionspuzamus
KHJI ABe, AfH,

rpan

Hpyrue ykazanus

(TMDI aHTEHHEL,

A, CM

rpazn CKaHHPOBAHHUE);

V3en qns

pa3paboTkHu.

0,8

5000 - -

- JIuHeliHas

KopabensHas:
AHTEHHBIH

nepexmodarenb( All)

1,2

- Kpyrosas

CkanupoBanmue B 2

ITOCKOCTAX: CKaHED

0,8

2000 - -

- Kpyrosas

boprogas;

TIOJIAPH3aTOP

14

1 JIuneiinas

Boprogas; AIT

1,6

3800 10 -

2 JIuHelinas

CkanupoBaHuE B
m1ockoctH E;
Bpalnaromeecs

COYIICHEHHE

10,8

500 Kpyrosas

CraumoHnapHas;

IIOJIAPH3ATOP

12,0

1200 5 15

800 Jluueiinas

Ioasmknas; All

18,0

700 JIuHelHag

CraunonapHas;

o0my4arenb
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9 14,4 950 30 900 Kpyrosas Cranmonapnas; ATl
10 16,5 - - 600 Kpyrosas Cranmonapnas;
3epKajio
11 3,2 2800 3 200 Jluneitnas CkanmpoBanmne B
IJIOCKOCTH; CKaHep
12 3,8 - - 300 Kpyrosas Kopa6enpnas;
MIOJISAPH3ATOP
13 3,3 1350 S 250 Kpyrogas Boprosas;
HOJIAPH3ATOP
14 2,9 - 8 150 Kpyrosas CxanupoBaHue B
IIOCKOCTH; CKaHep
15 3,6 2000 2 350 Jluneiinas CxanupoBanue B
mIockoctH; ATl
16 3,0 3200 - 250 Kpyrosaa Cxanuposanue B 2
IJTOCKOCTSX; Al
117 3,4 - 3 - Jluneitnas Boprosas;
o0myuaTens
18 3,7 1800 20 220 Kpyropas BoproBsas;
TOJIAPH3ATOP
19 4,2 - 4 - JInneiinas Boprosas; AIT
20 2,6 4000 - 215 Kpyrosas Boprogas; sepkaio
21 6,2 900 - 500 Jluneiinas CxanupoBanue B 2
ITOCKOCTHX;
obmyvarens
22 6,0 - 3 - Kpyrosas Cxanuposanne B 2
ITIOCKOCTSX;
HOJIAPH3aTOp
23 5,8 - 2 300 Jluneiinag Kopa6ennnas; AIT
24 6,6 1050 - - Kpyrosas Cxanupopanue B
II0CKOCTH H;
HOJLIPH3aTOP
25 5,0 - 8 380 Jluneiinas Boprosas; AIT
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(DOHII OIICHOYHBIX MaTEpHAIIOB

JOKYMEHTOM.

(OOM)
c)OPMHPOBAHHOCTH KOMIICTEHIIHIA, 00yJaromuxcs mo TUCHUILIHHE, ohopMIISETCS OTENBHBIM

PIRTE: S

IIPOBEOCHUSA arTecranumn YPOBHA

6. YYEBHO-METOJUYECKOE U HHO®OPMAIIHOHHOE OBECIIEYEHUE

JUACIUTLIAHBI

6.1. Kuuroobecneuennocrs

HauMeHoBanue UTepaTyphI: aBTOp, Ha3BaHKe, BHI
M3IaHHA, H31aTETBCTBO

Ton
A3 JaHUA

KHUT'OOBECIIEYEHHOCTh

Hamuaue B snexrpounom katanore 35C

OcHOBHad HTEpaTypa

pecypc] : mpakTHYeckoe pykoBoacTBo / T, Munep. - CII6.
: Hayka u Texumxa, 2012

1. AHTenHm u ycTpoiicrea CBY: Vue6auk as 1988 https://booksee.org/book/477012
PalMOTEXHUIECKUX crell. By308/ JI.M. Casonos; pen. E.B.

BssoBa-Mocksa: Bricmas Ilkoma, 1988.-431¢.-ISNB 5-06-

001149-6

2. Yerpoiictsa CBY u aHTeHHEI [Snexrponmsit pecype] : 2014 hitp://znanium.com/catalog.php?bookinfo=5
y9e6Huk / A. A. duwonos, A. H. ®omun, A. . Imurpues 05864

[7ap.]; pen. A. A. ®unonos. — Kpacuospck :Cu6. denep.

YH-T, 2014. — 492 c. - ISBN 978-5-7638-3107-8

3. Verpoiictea CBY 1 ManorabapuTHEIe aHTeHHE: 2012 hitp://znanium.com/catalog.php?bookinfo=3
Ygebroe nocobue s By30s / A.M. Comos, A IO. 90281

Bunorpanos, P.B. Ka6etog; [Toxa pen. A M. Comona. - M.:

Top. muemsa-Tenexom, 2012. - 440 ¢.ISBN 978-5-9912-

0255-8

4. 3epKka/bHbIE AHTEHHBI /11 3€MHBIX CTAHIAH 2012 http://znanium.conﬂcatalog.php?booldnfo:S
CITYTHHKOBOH CBsi3W/ Pponos O.I1., Bamsy B I1. - M.Top. 62740

mHEs-Tenexom, 2012. - 496 c.: ISBN 978-5-9912-7002-1

5. AHTEHHEBI ¢ UMIIe TAHCHEIMH HEPHOAMIECKHMU 2013 http://znanium.com/catalog.php?bookinf0=3
cTpykTypamu / B.JT. JIBypeuenckuii, A.IO. DenoToB. - M. 97326

T'op. mumma-Tenexom, 2013. - 152 ¢. ISBN 978-5-9912-

0278-7

6. AuTennnl. [IpakTraeckoe pykoBoACTBO [OnexTponmsIit 2012 https://radiohata.ru/transfer/1211-

antennas.html

HononuurebHas murepatypa

1. AnTenns. Tom 1. [3nextponHsiit pecypc] / Porxammens

K., Kpumxe A. - M. : JMK Ipecc, 2009

2009

http://www.studentlibrary.ru/book/5-85648-
715-X html

L;Cmmmcmﬁ B.J1. Yerpoiictea CBUY: Meroaugeckue
a32HMA K J1ab0paTopHEIM paboTam. - Bnagumup, 2013r. ‘

L

i

2. Autennsl. Tom 2 [InexTpoHHbIH pecypc] / Porxammens | 2009 hitp://www.studentlibrary.ru/book/ISBN585 | |
K., Kpamke A. Tlep. ¢ vem. - M. : JIMK Tlpecc, 2009, 6487168.html
3.®a3upoBaHHbIE aHTEHHBIE PEMIETKA ¢  ceKTOopHEMH | 2010 http://www.studentlibrary.ru/book/ISBN978
NAPLHATTEHEIMHA AHaramMmmamu HanpaBNeHHOCTH 5922112291 .html
[OnexTponmi pecypc] / Ckobenes C.IL - M.
PUMATIIUT, 2010
4. [IpuMeHeHwe nakera nporpamMm MicrowaveOffice 2009 | 2012 http://www.studentlibrary.ru/book/bauman_O
AWR 111 npoektHpoBanus MHUKDOIIOJIOCKOBEIX YCTPOKCTR 469.html
CBY [3nexTpoHnstii pecypc] : Vaeb. nocobe / HA.
®enopenxo, H.B. Denopkosa. - M. : Usnarenscrro MI'TY
M. H. O. baymana, 2012,
5.CoyTHHKOROE TeneBHaeHMe OT A 10 51 [OnexTporHkmt 2010 http://www.studentlibrary.ru/book/ISBN978
pecypc] / C.JI. Kopsxun-Yepnsix. - CII6. : Hayxa u Texumxa, 2943873607.html
2010.
2013
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7.Caresacknit B.JI. Awurennst CBY: Mertogmgeckue
yKa3aHHA K 1abopaTopHeM pabotam. — Bramamup, 2013r

2013

8.Caruanckuit b.J1., Cagosckuit H.B., I'aBprnos B.M.
AHTerns H yctpolictBa CBY: MeToamueckue ykasaHus K
coBoit pabote. - Bragamup, 2012r. — 26¢.

2012

9.Currsackuii B.JI. yerpotictea CBY. Omucanne NporpamMMm
KOMITBFOTEPHOT'0 MOAeNHpoBarys. Bnagumup. 2012r.
DJIEKTPOHHAA BEPCHSL.

2012

10.Mccnenosanye aHTEHHBI C 3IEKTPHIECKHM
CKaHMPOBAHHEM JTyq0oM [DIIeKTpOHHRI pecypc] : Yue6Hoe
nocoGue / P. B. Komsrus, B. JI. Xaunamupos. - M. :
UsparensctBo MI'TY um. H. 3. Baymana, 2015,

2015

http://www.studentlibrary.ru/book/ISBN978
5703840436.html

11.BBefieHre B cMapT-aHTeHHE [ IneKTpoHHBIH pecypc) /
bananuc Koncraurun A., HoamunecIlanaiiotuc U. - M.
:TexHochepa, 2012,

2012

http://www.studentlibrary.ru/book/ISBN978
5948363127.html

6.2. Ilepuoandeckue H3nanus
OTevecTBeHHBIE KypPHAIBI:

e Pammotexnuka;

* PajHOTeXHHKA U 3EKTPOHHKA;

¢ [IpuGopel ¥ TEXHUKA FKCIIEPHMEHTA,

¢ Iludpoas 06paboTka CHrHATIOB.
PedepaTnBHLIe KypHAILI:

e Pagnorexnmka;

® DJEeKTPOHHKA.
3apyGexxHble Ky pHAJIBL:

e ]EEE Transactions on Communications;

e IEEE Transactions on Antennas and Propagation

6.3. UnrepHeT-pecypent

1. Xypran "Panmorexnuka” - http://radiotec.ru/catalog.php?cat=irl 1

2. http://mexalib.com/view/15117
3. http://znanium.com
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PaGouyro mporpammy cocrasun Canosckuii H.B., mouenr xadenper PT u PC %

Penenzent
OAO «Bnagumupckoe KB pamvocesa3uy»,I'enepanbabii mnpekTop Bornanos A.E.

[Iporpamma paccmoTpena u onobpeHa Ha 3acenannu Kadeapst PT u PC

Ilporoxon Ne /ot Z.L05. 2/ rona
3asenyrommuit kabeapoit Huxurun O P, —
7.

Pa6ouas nporpamma paccMoTpeHa 1 ogobpena
Ha 3aCelaHuH Y9eOHO-METOIUIECKON KOMUCCHU HanpaeneHus 11.03.01 Paguorexrauka
ITpotokon Ne /ot 4.8 AL rona /

IIpencenarens komucenn Huxutuy O.P., 3aBenyrommii xadenpoii —
r




JIMCT NEPEYTBEPXK/IEHUA
PABOYEN MPOI'PAMMBI JUCIUIJIAHEI

Pa6ouas mporpamMma ogobpena Ha 20,77 /20 ax yueOHbIN rofa
IlpoTokon 3acenanns kadeapsi Ne 7 " ot H LS A ffona
3apeyromuii kadempoi Ao LE s rtecTonse

~

Pabouas nmporpamma ogo6pena Ha 20 JA120 47 y4eOHBIN rosa

I[IpoTtokou 3aceqanus kapexpsl Ne v OT/%%

’¢‘2 Y,
3aBexyromuii kadeapoit Z%V A W/;%//e/éf
PaGouas nporpamma onobpena Ha 20 /20 y4eOHBI roaga
IIpoTtokon 3acenanus kadeaper Ne oT roja

3aBeayrommii kadheapoi




