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1. DaexTpoamnrammka

1.1. OcHoBHBIE YPaBHEHU EKTPOMArHATHOTO MOJIsI, CBOOOIHBIE JIEKTPOMArHUTHBIC BOITHBI

VpasHenus Maxkceemia B uWHTerpansHOM u 1M ¢epeHnmnansHoil  dopme. YpaBHeHHE
HEMpepLIBHOCTH moJHOro Toka. Cucrema ypaBHeHMH MakcBenna NpH HaIWYHH CTOPOHHHX
MCTOYHHKOB. YPaBHEHHs MakcBemna i MOHOXPOMAaTHYECKOro IO B KOMIUIEKCHOH (opme.
[TpoBOAHMKH W NOHMBJIEKTPHKMA, MATHUTHAS M JUAJIEKTpHUYEcKas IPOHUIAEMOCTH Cpe/lbl. DHEprus
9JCKTPOMarHUTHOrO 1oJii, Bektop [loliHTMHra, DNOTOK 3HEPrHU. XapaKTEPUCTHYECKOE
CONIPOTUBIICHHE Cpelbl. YpaBHEHHE IUIOCKOH 3JeKTpOMarHMTHON BOJHBL I[lnockue BOJNHEI B
OMBIEKTPUKE U B cpejie ¢ motepsiMu. [ToBepxHocTHBI 3ddekT. ['panuydnbie ycinoBHs 1 BEKTOPOB
3JeKTPHYECKOr0 MW MArHUTHOTO TIONIell B TePMHHAX MTHOBEHHBIX 3HAYEHWH W KOMILIEKCHBIX
amMumaTy. OTpakeHHe W MpeIoMIICHHE 2IeKTPOMArHUTHBIX BOJIH Ha FPaHMIE pasjena IByX Cpel,
YroJ1 MOJHOTO oTpaxeHus. CTPyKTypa M CBOMCTBA 3EKTPOMATHUTHBIX BOJIH HAJl U I10J TPAHHIIEH

pasjena.

1.2. DneKTpOMarHUTHEIE BOJMHBI B PETY/SIPHBIX BOJHOBOJAX H

JIMHUAX IIEPEaavu.

Knaccudmnkanys HampapisieMbIX BOJH, MOMEPEYHBIE M IMPOJOJILHBIE COCTABJIAIONIIME IIOJIs, HX
B3aMMOCBs3b. KpuTHuecKkas 4acToTa, Jucrepcus, pazosas u rpynmnosas ckopoctd. Bomnel TE (H-
tuna), ITM (E-tuma) u TEM (T-tuma). Knaccuduxamus BOJHOBOAOB M JIMHHH NEpeaayd.

[TonockoBsle MHKPOTIOJIOCKOBEIC JIMHHH, MICJICBBIEC H KOIUJIAHAPHBIE BOJTHOBOIBI.




2. VYecrpoiictea CBY

2.1. Ocuossl Teopun neneit CBY.

Marpuunoe onucanue snementoB u y3noB CBY. Ilagaromme u oTpakeHHbIE BOJIHBI Ha
BXO0/1aX/BBIX0JIaX YCTPOICTBA, MATPUIIBI PACCESHUS, IEPead, CONPOTHBRIIEHHN ¥ IPOBOIMMOCTEH.
B3aumocsa3b Mexay marpuriami. CHMMeTpHs, 00paTHMOCTh ¥ PEaKTHBHOCTH MHOTOTIOJIFOCHHKOB.

HpI/IHHHHbI JEKOMITO3UIIMHU U PEKOMITO3HIIHH, AJITOPUTMBI aHaIK3a CJIOXKHBIX BOJTHOBO/IHBIX Y3JI0B.

2.2. ba30BbIe 37IEMEHTHI U Y3761 aHTEHHO-(HUIEPHBIX TPAKTOB.

Coracyrommue yCTpOHCTBa, CTyNEHYAaThle W IUIABHBIC NEPEXOMAbl UL COIJIACOBAHHSA JIHHHI
mepefavyd W BELIECTBEHHBIX Harpy3ok. OrpaHuuyeHWs Ha TOJIOCY COrjlacoBaHus. YacTOTHEIE
GuneTpel M HX KinaccHpuKanus. DJeMeHTHas 0aza BONHOBOAHBIX H IIOJOCKOBBIX (PHIIBTPOB.
OcOOEHHOCTH peanu3allid  MUKPOIOJIOCKOBBIX Y3JI0B Ha KEPaMHKE M IOJYIPOBOJIHHKOBBIX
TIOJUIOKKAX. DIEKTPOMAarHUTHBIE Pe30HATOPbI, COOCTBEHHAs! B HarpyxkeHHas A00poTHOCTH. [Tobie
PE30HATOPHI ¥ PE30HHUPYIOLIKE [UIaHAPHbIE CTPYKTYPbL. ATTeHI0aToph! 1 (azospamaresu. [Tonsrae
MOCTOBOTO BOCBMHITOIOCHHKA (4-TU1edero ycTpoicTBa). BoJIHOBOAHBIE TPOMHHKH, KOJBIEBBIE
cuHpasHble, NPOTHBO(A3HBIE U KBAAPATypPHbIE JAEIUTENIN MOITHOCTH. HanpaBieHHbIE OTBETBUTEIH,
MHKPOIIOJIOCKOBEIE TaHieMHEIe oTBeTBUTeNH U MocT Jlanre. TexHonorus peanusanuy mMOJOCKOBEIX
¥ MHKpPOIOJIOCKOBBIX Yy3I0B, I'uOpuaHble wuHTerpambHsle Mukpocxembl CBY. CoOopka u
repmerusanuss CBY 6iokoB, mpenoTBpallleHHe pPAacTPECKHBAHMS KEPAMUYECKHX ITOJIIOXEK.
KoMMyTannoHHBIE YCTPOMCTBA, NPUMEHEHHE (PepPUTOB, IOTYIPOBOJHUKOBBIX JHOJOB U ra3oBBIX
paspsigaukoB. AktuBHble CBY MHKpO3IeKTpOHHBIE YCTPOHCTBAa HA OCHOBE TOJTYIPOBOJIHUKOBBIX
npubOpPOB. Y CHIIMTENH, TEHEPATOPBI, YMHOKHTEIH YacTOTHL. [IpuMeHeHne OUMONAPHBIX U MOJIEBEIX
TpaH3UCTOPOB. CXeMBl TOCTPOEHHS, PEXUMBI pabOTBl, KOHCTPYKTHBHOE HCIOIHEHHE H

XapaKTCPUCTHKH.



3. AHTEHHEIE CUCTEMBL.

[TapameTphl aHTEHH B TEPE/AIOIIEM PeXUME: IuarpaMMa HarpaBlICHHOCTH, MOJIApU3aHOHHbIC
XapaKTepUCTHKH, KOd(Q(HIMEHT YyCHIeHHS aHTeHHBI, KoddduuueHT monesHoro neicTBus,
K03} QUIMEHT HATPABIEHHOIO NEHCTBUS, BXOJIHOE COIMPOTHBICHHE, CONPOTHBIICHHUEC H3ITY4CHHS,
pabouas TojOcAa 4YACTOT M TpefelbHas H3TyyaeMas MONIHOCTh, CIOCOOBI  M3MEPeHHUS
XapaKTEPUCTHMK aHTeHH. [lapameTpbl aHTCHH B peXHMe Hpuema: >QQeKkTHBHas IOBEPXHOCTE,
mymoBas Temrepatypa. Cornacopanue IpUEMHOM aHTEHHBI CO BXOJIOM IIPHEMHUKA.

DJIEKTPOMATHUTHOE TI0JIE 3JEMEHTAPHOro AHIONSA I'epma, 2IeMEHTApHOH SNIEKTPHYECKOH
PaMKH, 37EMEHTAPHOr0 TYPHHKETHOTO W KapIMOHMIHOTO M3iydaresed. [loHsTie 3/1eMEHTapHOTO
MArHHTHOTO JIHIIOJISA, MPHHIUI B3aHMO3aMEHAEMOCTH T0JIeH B TEOPUN aHTEHH,

JlumonbHAs aHTEHHA, paclpelelieHHe TOKa [0 JHUIOI0, ypaBHeHHe XasleHa. MomHocTh |
CONPOTHBIIEHHE HM3Ty4eHHUs! [IUIIOJNs, €ro BXOJHOE CONPOTHBJIEHHE. ['paHHIBI 30H IPOCTPAHCTRA,
OKpPYJKaIOIIEro AWIojb, CTPYKTypa HOIs B pa3HBIX 30HaX NpocTpaHcTsa. [luranwe ammois
CHMMETPUYHBIME (OalaHCHBIME) IHHUSMU nepenadn. [eTeBo# munons, ero coiicTsa. Ilnranne
JMIIONS HECHMMETPHYHBIMUA HCTOYHMKAMH, CHMMETPHPYIOIIME YCTpOHCTBa, cxembl Mapuanna.
[TeyaTHOE HCIIOJHEHHE AUNOIBHBIX AHTEHH, 0COOEHHOCTH Pean3alli.

TypHHKETHBIE M KapAHOHAHbIE aHTEHHBI. J[MpPeKTOpHblEe aHTeHHEI Jloromepuoxuyeckne
JMIONbHBIE AHTEHHBL. BOIHOBOIHO-IHIONbHBIE AHTEHHBL. [IOHATHE MarHUTHOrO (IUEJIEBOrO)
M3JIydaTelis, TOK 3aMeIIeHUs i BUPTYaJbHBIH MAarHATHBIA TOK B LIEJTH.

W3nmyueHue IBYX OMIIONEH, TeopeMa NEpeMHOKEHMs, JMHEHHAas CHCTeMa W3 TMPOU3BOJIBHOIO
ghcjia aunosel, npaBwio (opMHpoBaHHS OOKOBBIX JemecTKOB. IloHATHE O paclpeneneHun
aMITATY/] ¥ a3 M3J1yYarolMX TOKOB II0 [MOJIOTHY aHTEHHOM pelieTKy, ckanupopanue Jydom OAP.
Muoronyuessie ®AP, muarpammooGpasyromme ycrpoiictBa (MmaTpunel) brmacca, batnepa u
Honena.

OcHOBHas BOJHA MPSMOYTOJBHOTO BOJTHOBOAA, TOKH IIPOBOJAMMOCTH M 3aMeIIeHHus B
BOJIHOBOJIE, MecTa (pe3epoBaHmMs M3Iy4alomuX menei. BomHosoaHo-meneBas aHTeHHAs pemeTka
CO IMeJIMH Ha [IMPOKOW CTEHKe BOJHOBOJA, [MarpaMma HampaBJIeHHOCTH, IOJIsSpU3alus,
COIJIACOBAHHE C NHTAIOIMM BOJHOBOJOM M KOaKCHAIBHBIM Kabenem. BoiHoBoaHo-mieneBas
AHTEHHAsl pelleTKa CO INeNsSMH Ha y3KOH CTeHKe BOJHOBOJA, PE30HAHCHBIE M HEPE30HAHCHbIC
BOJTHOBO/IHO-IIIECTICBBIE aHTEHHBI.

PynopHble AaHTEHHBI, TPHHIMI JEHCTBHSA, HAIPAaBJICHHOCTb W NOJSIpU3aLMA, MOTYICHHE
Bpamaromeiics mojspusaunn. J[HoeKTpHUecKne cTepyKHeBble aHTeHHbl. OOBeMHbIC CIHpabHBIE
QHTEHHBI, TJIOCKHE crupand ApxuMesna. [ledaTHble PE30HATOPHBIE AHTEHHBI C JIMHCHHOH H

Bpamaromeiics Mojispusaiueii, COrlacoBaHHe W HAIPaBIEHHOCTh. JIMH30BBIE IMIIEKTPUYECKHE



5

aHTEHHBI, 30HHPOBAHME THH3bL. MeTaUIONIACTHHYATEIE YCKOPAIOIIME JIMH3bl. AHTCHHbI Ha OCHOBE
3aMeUIAIOMMUX CTPYKTYP.

3epKaibHble MTapaboHyecKue aHTEHHb], IPAHLMII ACHCTBH, HAPABICHHOCTD, OJIPH3ALHA 1
cornacosanue. OGIydaTeny 3epKaTbHEIX aHTEHH, KOMIICHCAIMS PEakiluy 3epkajia Ha 00IrydaTens.
3epKalbHEIE aHTEHHBI CO CIENMaIbHOM (HOpMOM auarpaMMbl HAIPaBICHHOCTH, ABY3€pKajbHBIC
aHTEHHBEI.

Antennsl s cucremsl [JIOHACC, npuemHbIE aHTEHHBI CHCTEM IIO3HIHOHHPOBAHHS HA
MECTHOCTH. AHTEHHBI CHCTEM COTOBOM CBSI3H, JIOKATLHOTO 0CTyNa B MIHTEPHET, OXPaHHBIX CHCTEM
M CUCTEM I[(POBOro TEICBHICHUA H PaIHOBEIIAHNS.

ABTOMATH3HPOBAHHOE MPOEKTUPOBAHHE AHTEHH M MMKPOBOJIHOBBIX YCTPOWCTB. [IpHHIMITEL
dopMupoBaHus cTAPTOBOTO (HAYAILHOr0) 00IHMKA IPOEKTHPYEMOTO YCTPOHCTBA, ONITHMHU3AIIHUS Er0
napameTpoB. OCHOBHBIE 3Tallbl POEKTHPOBaHMs ¢ Hcnolb3oBanueM cucteMbl “CST Microwave
Studio”, amanu3 pe3yIbTATOB INPOEKTHPOBAHHUS, TPEXMEPHBIE, IBYMEpHbIE H AaHUMAIMOHHBIE

XapaKTEPUCTHUKH I10JICH ¥ TOKOB IIPOBOAMMOCTH.

Kpurepuu olieHKH YpoBeHb KOMIIETEHIINH bans

OTBeTbl Ha BONPOCHI KOMHCCHH CHOPMYIHPOBAHbI [IpoaBuHYTHIH.
4eTKO, C JOCTATOYHOMW apryMeHTauuedl U IOJIHOTOH

; oK 4p : OTmHuHO. 87 — 100
CBH/IETENLCTBYIOLIEH 0 IIOJTHOM BIIQJICHUH
MaTepHaJIOM.
OTBETHl HA BOMPOCHI KOMHCCHH C(HOPMYIUPOBAHEI bazossiit.
YeTKO, HO C HEJOCTATOYHOM apryMeHTalued H

i prymentan Xopouro. 73 - 86
TIOTHOTOH.
OTBeThl Ha BOMPOCHI KOMUCCHHM CBHIETEIBCTBYIOT O [Toporossiii. 50-72
HEJ0CTATOYHO [TOJIHOM BIAJCHHH MaTEpHAIOM. V IOBJIETBOPUTENBHO.
OTBETHl Ha BOMPOCHI KOMHCCHH CBHIETEIBCTBYIOT O Hwke moporosoro. 0-50
BechbMa C1aboM BIIaZICHUH MaTEpPUATIOM. Hey10BI€TBOPUTEILHO.
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