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BBenenue

Hacrosimast mporpamma 6a3upyeTcsi Ha KpaTKOM NacropTe CrennanibHOCTH
05.12.07 ¥ Ha By30BCKHX AMCLMIUIMHAX, COOTBETCTBYIOUIUX rOCYAapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY IO HANPaBJIEHUIO «PamuoTexHuKay. : «DNEKTPO-
JMHAMHKA M PACIPOCTPAHEHHE PaJMOBONH», «YCTPOUCTBA CBY u aHTEHHELD»,
«PaMOTEXHUUECKHE LENH U CHUTHANBDY, «YCTPOWCTBA F€HEPHPOBAHUS U dopmu-
pOBaHMsI CHTHAJIOB», «YCTPOHMCTBa MNpHEMa H npeoOpa3oBaHusl CHIHAJIOBY,
«DnextponnKa», «CXeMOTEXHHKA aHANOTOBBIX SEKTPOHHBIX yCTPOHCTBY, «BsI-
YUCIUTENbHBIE YCTPOMCTBA U CUCTEMBD, «PalHOTEXHUUECKHE CUCTEMBD).

I[Iporpamma pa3paboTana MOCKOBCKHM aBHUAI[MOHHBIM MHCTUTYTOM (T'ocy-
APCTBEHHBIM TEXHMYECKHM YHHBEPCHTETOM), cornacoBaHa ¢ MockoBCKMM ["ocy-
JapcTBeHHbIM yHuBepcuTeToM M. H.O. baymana, MOCKOBCKHM SHEPreTHIECKUM
MHCTUTYTOM (TEXHUYECKHM YHHBEpCUTETOM), MHCTHUTYTOM pajuO3]€KTPOHUKH
PAH, YMC mno Hanpasienuo 6542000 «PanunorexHuka» U o100peHa JKCIepT-
HBIM COBETOM BrICIIeil aTTecTalluOHHOM KOMHUCCHH II0 3JIEKTPOHHMKE, U3MEpPH-

TeJIbHOU TE€XHHKE, PAAUOTCXHUKE U CBA3U.

1. OBILIASI TEOPHSI AHTEHH M CBU-YCTPOHUCTB.

YpasHenus: MaxkcBesuia JUisl HECTALMOHAPHBIX ¥ MOHOXPOMATHYECKHX I10-
nei. MatepuaiibHble ypaBHEHHUS M THIBI cpejl. BeKTOpHEIE U CKaNspHbIE NOTEH-
[{{aJIbl AJIEKTPOMAarHUTHOIO mouis, anHOBLIe ypaBHEHUS U ypaBHEeHHUA [ 'enbM-

ronbia. ['paHuvHbIe yCIOBHS. DHEPrusl dIeKTpOMarauTHoro nojs. Teopema Y mo-

Ba—I loMHTHHrA.

[TocTaHOBKA 3a/1a4 3JIEKTPOJMHAMUKH, METOBI UX pelieHus. BHyTpeHHHe U
BHEIITHHE 3aa4H 3JIEKTPOAUHAMHUKH. TeopeMa eIMHCTBEHHOCTH.

CBo0OoHbIE 3JEKTPOMAarHUTHBIE BOJIHBI KaK PELIEHHsT OXHOPOIHBIX ypaB-
HEHUH SNEKTPOJMHAMUKY B Pa3HBIX cUCTEMax KoopAauHart. ILiockne ofHOpo/iHbIE

BOJIHBI B U30TPOITHBIX Cpe€Aax € INOTEPSAMHU U 0e3 IOTEPh U B THPOTPOIHLIX CpeAax
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(rasma U QeppuT MpU HAJTMIHH nmoaMarsu4uBaHus). BpalleHne MjiocKoCTH Io-
JIpU3aIlHH, Pe30HAHCHOE Torowenre. HeMoHOXpoMaTH4eckHe BOJIHbL B ICTICP-
FUPYIOIUX cpefax. BONHBI B aKTUBHEIX Cpefiax; NPEACTaBICHUE O BOTHOBBIX
mporeccax B HenuHeHHBIX cpenax. ITanenue IUIOCKOM OJHOPOAHOW BOJHBI Ha
IJIOCKYIO IPaHHMIly pa3jielia OJHOPOAHBIX M30TPONHBIX CPEeA. JIBoitHOE TIpesiomiie-
Hile Ha TPaHMIIE pas/elia ¢ THPOTPOIHON CPeNIon.

JIOKAIbHO-IIOCKHE BOJIHBI M TEOMETpUUECKas ONTHKA. BIMsHHE HEOmHO-
POIHOCTH CpeJbl Ha pacIpoCTpaHeH e PaIHOBOJIH. Y paBHEHHUs diKOHana 1 nepe-
Hoca. YpaBHEHHUE JIyYa. COHpOBd)KIIaIOHIHﬁ TpexrpaHHuK @peHens Ha nyde. H3-
MeHeHHe NOJSIPH3aLMK BIOJb Jlyda. BosHukHOBeHME KaycTuK. Pepakius B He-
OJIHOPOJHBIX Cpelax.

PacrpocTpaHeHHe PaJuOBOIH B IPHPOIHBIX YCIOBHSX. BiusHie 3eMHOM
NMOBEPXHOCTH, TPOTOCHEPHI, HOHOCGHEPBI, KOCMUYECKOr0 MPOCTPAHCTBA Ha pac-
NpOCTpaHEHHe PaJMOBONH. PacmpocTpaHeHue pajuoBOiH B ypOaHH3MPOBAHHBIX
30HaX.

M3nydenye 5JIeKTPOMAarHUTHBIX BOJH. DIEMEHTapHble M3IydaTenu. bimxk-
HSIS ¥ JATbHSS 30HBL TeopeMa SKBHBAJIEHTHOCTH, SKBHBAJICHTHBIE NOBEPXHOCT-
Hble UICTOYHHKH.

D1eKTPOMAarHUTHOE IOJIe 33/{laHHOTO PaclpeeNeHus BO30yKIAlINX
TOKOB B CBOOOZHOM MpocTpaHcTBe. [IpHHIUIBI B3aUMO3aMEHSEMOCTH IIOJIEH,
3NEKTPHYECKUX M MArHUTHBIX TOKOB, IPMHIIUI JBOMCTBEHHOCTH. [IpHHIMM S/1€ekK-
TpoaMHaMuyeckoro moxobus. Ce/ieHHe 3a1auu 00 M3JIyYCHWH aHTCHH K MHTE-
rpajbHBIM H HHTErPO-IHGQEepEeHIMATBHBIM YPaBHEHUSIM.

SBneHus U 3amadu ,umbpaxuﬁn.. Ctporasi mocTaHOBKa JU(PPAKLUOHHBIX 3a-
nau. Jlndpakius Ha WIKHIPE, Mape U KiuHe. ViHTerpanbHble ypaBHEHU: B 3a1a-
yax qUQPaKLUK U BO3GYKACHUS TeN CIOXKHOH (GOpMbI. ACHMIITOTHYECKHAE METO-
16l B KBa3HONTHUEeCKOi obmactu: npubimkenue I oiirenca-Kupxroda u reomer-

puueckas Teopust JUpaKIyy.



4

YuclieHHble METOABI 3JIEKTPOANHAMUKH. [TocTaHOBKa 3a/1a4, MpeJCTaBiIe-
HUE MOoJIeH, aAIrOpUTMH3aLMS 3a1a9 B030YXK/I€HHs, U3TyUeHHUs U mdpakyy dJIeK-
TPOMArHUTHBIX 10JI€H U BOJIH.

IIpoekuuonHsle MeTozbl. ITponece By6noBa—T anépkuna. IIpoeKIMOHHOE
HaJIO)KeHHe TPaHMYHbIX yclnoBuid. CBeieHHe 3a/1a4i K paCCMOTPEHUIO rpaHAYHBIX
yCIIOBHA. '

JIckpeTU3allMOHHbIE METO/BI. JleKOMITO3ULIOHHBIN MpUHIUIL. MaTeMary-

yeckoe MOJAEeTUPOBaHUE CIIOXKHBIX CTPYKTYD.

2. TEOPHSI 1 TEXHUKA CBY - YCTPOHCTB.

YpaBHEeHUS 3NEKTPOJAMHAMKKH Ul HANPABJISEMbIX BOJH. Teopus U Kiac-
cuuKalys CBOOOJHBIX BOJIH B MPOAOJIBHO-PETyJIAPHBIX HANPaBIIAIOMIMX CHCTE-
Max.

Tunsl Hal'IpaBJIS{IOHII/IX CI/ICTCM: _rIOJIbIe U KOaKCHaAJIBHBIEC BOJIHOBOIbBI. I[I/I-
BHGKTpI/I‘—IeCKI/Ie BOJIHOBOABI U HI/IHi/IH HOBerHOCTHBIX BOJIH. [lonsle BOJIHOBOZbI C
YaCTUYHBIM HI/IBHCKTPHHCCKHM 54 ,FIIpOTpOl'IHI:IM 3aIl10JIHCHUEM. ITonockoBele M
MI/IKpOI'IOJ'IOCKOBBIe JIMHUU, LICJICBEIC 'I/I KOl’IJIaHapHBIe BOJIHOBOJHI. Ornruueckue
BOJIHOBOJIbI, CBETOBOJIBI. 3aMeUISIONIUe CTPYKTYphl. VICKyCCTBEHHbIE IUDJIEKTPH-
k. KBazuonTuyeckue HaHpaBHSIIOHII/Ie CUCTEMBEI.

TexHuueckne XapaKTepHCTHKH H 0COOEHHOCTH KOHCTPYHPOBaHUS (UIEpOB
Pa3JIMdHBIX JUarra3oHOB. KOHCprKTI/IBHO-TCXHOJIOI"I/I‘-IGCKI/Ie 0COOEHHOCTH MHK-
POTIOJIOCKOBBIX JIMHHUM. .

Teopust 371E€KTPOMArHUTHBIX pe3oHaTopoB. Ilonble pe3oHaTOphl. Jludmek-
TpHYeckue ¥ (eppUTOBBIE PE30HATOPHI. Pe30HATOphl Ha OCHOBE ILTAHAPHBIX
cTpyKTyp. OTKpBITBIE KBA3HONTUYECKHE PE3OHATOPBI.

TexHuueckue xapamepncmicn Y1 0COOEHHOCTH KOHCTPYHMpOBaHHUS PE30Ha-
TOPOB pas3in4HbIX TUIIOB.

Teopusi CIIOXHBIX BOJIHOBOJAHBIX YCTPOHCTB. MHoromMoz0Bbl€ MaTPHUILbI

paccesHus, MIpOBOJAUMOCTH H COITPOTUBJICHH. OcHOBHBIE CBOMCTBa OJHOMOIOBBIX

MaTpHILI.
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KBHBAJICHTHBIE CXEMBI BOJHOBOIHBIX YCTPOHCTB. DneMeHThl TEOPHUH Le-
neit CBU. Kpyrossle [UarpaMMel IIOJTHBIX COTPOTHBJIEHHUH U IIPOBOIMMOCTEH.

[IpuMeHeHue OOIIel TEOPUU CIIOKHBIX BONHOBOAHBIX YCTPOMCTB U TEOPHHU
ueneit CBY mpy MCMOJB30BaHMK PA3IHIHBIX HANPABIAIOMIMX CHCTEM.

duepHble YCTPOHCTBA U MX 3IEMEHTHI. MeTonpl COrNIaCOBAHUs. Y3KOIO-
JIOCHOE U IIMPOKOIIOJIOCHOE cornéCOBéHI/Ie. OrpaHudeHHsl Ha MoJIoCy CoryiacoBa-
piusi. COrMaCyIONIHe SJIEMEHTHI ISl JTAHMH PasHEIX THIIOB.

DjeMeHTHl BO30YKIeHHUs BOJTHOBOZOB M PE30HATOPOB. CoenuHeHUs JIMHUM
rnepeaavu, MepexoaHbie JJIEMEHTDI, ‘Bpallaloluecs CodIeHeHus. Pa3BeTBIeHus,
MOCTOBBIE coeuHeHus. HanpaBiieHHbi€ OTBETBUTCIIH.

VerpoiicTBa peryIupOBaHUs: AMIUTATY IHBIX, (Pa30BBIX W MONSPH3AIMOHHBIX
XapaKTepPUCTHK. ATTEHIOATOPbI, (pasoBpalIaTENH, ITOIIPU3ATOPHI.

VerpoiictBa ¢ npuMeHeHueM theppuToB. BoJHOBOZHBIE, KOAKCHAJIBHBIC,
T1OJIOCKOBBIE 1 MUKPOTIOJIOCKOBBIE (pa3oBpaliaTesy, BEHTHIIA, UPKYIATOPEI U Or-
paHU4UTEIN.

KoMMyTalioHHBIE YCTPOMCTBA, ‘;ﬁpnMeHeHue (beppUTOB U TOIYTPOBOIHHU-
KOBBIX 3JIEMEHTOB. AHTEHHbIE ITEPEKIIOYATEIH.

YacTOTHbIE (DUIBTPHI, SEMEHTHl TEOPUH M KIIACCH(UKALMS. Peanusanus
(GUIBTPOB B BHUJIE BOJIHOBO)IHLIX,.KoaKCI/IaJILHI:IX, II0JIOCKOBBIX ¥ MHKPOIIOJIOCKO-
BBIX KOHCTPYKIIHH. HepecrpaHBaeMme} GUIBTPEIL.

[TpyHIMIBI TOCTPOEHUS U METOJBI NPOEKTUPOBAHUS npuéMo — Mepenaro-
mux ycrpoiicts CBY. OCO66HHOCTI/I.aKTI/IBHBIX CBY-ycTpoOiCTB Ha OCHOBE IMOJIY-
IPOBOJIHMUKOBBIX M MHHHATIOPHBIX BaKyyMHBIX TIPHOOPOB(IeHepaTOpbl, YMHOKH-
TeJM YacTOTHI, MANOLIYMSIIUE ycuiutelnn). IIpuMenenre OUIONSPHBIX M TOJIe-
BBIX TPAH3UCTOPOB, JJABUHHO-TIPOJIETHBIX JUOJIOB, TYHHEIbHBIX AHOZO0B 1 1HO/I0B
["anna.

Oco0eHHOCTH MOILLIHBIX CBH-};QTpOﬁCTB (KJIMCTPOHHBIE YCHITMTENIH, MartHe-
TPOHHBIE TeHepaTops! i reneparopsl Ha JIBB 1 JIOB).

[TaccuBHble HenuuelHble CBY ycTpoicrBa Ha MOJyIPOBOJHHUKOBBIX IMPH-

6opax. TpaH3UCTOPHBIE M JHMO/IHBIE IPEOOPa3OBATENN YACTOTEI.
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Teopus ¥ TEXHHKa Nepefiayl CUrHAIOB IO BOJIOKOHHO-OIITUYECKUM JIH-
HHSIM CBSI3U.
[Mpumenenne CBY — }'CTpO.f/'ICTB A CHUCTEM B TEXHOJIOTMH IPOM3BOJICTBA,
OHOJIOTUHA U MEJULIUHE.
YyclieHHBIH  DJIEKTPOHHAMUYECKHH pacy€T OCHOBHBIX THIIOB CBU-

yCTPOWUCTB.

3. TEOPUS U TEXHUKA Ai_-ITEHHI:IX YCTPOMCTB U CUCTEM.

Teopus antenH. [IpuéMHas U nepenaroiias aHTCHHBI, KX OCHOBHBIC Mapa-
METpPbl M TEXHUYECKHE XapakTepHCTUKH. COOTHOIICHHE PEXHMOB MPUEMA U IIe-
penayu, TeopeMa B3aMMHOCTH. D¢ dexTHBHAsA MOBEPXHOCTh aHTeHHBL. OOparHOe
U3NyyeHHe NpHeMHON aHTeHHBL IIpubimxeHue 3aJaHHBIX TOKOB W NPHUMEHCHHE
CBeJleH il 00 AJIEMEHTAPHBIX M3JTy4aTeNsX B TEOPHUM aHTEHH. YYeT BIHMSHUSI 3eM-
HOM MTOBEPXHOCTH U 3KPaHOB. |

CuctemMa OJHOTHIIHBIX HM3iyuyaTeneil. TeopeMa nepeMHOXEHHs AUarpamm.
DKBUBAJICHTHBIE PELIETKH. HernpepsiBHBIE pacrpesiesieHust. BiusHue aMILUTY-
HO-(a30BOr0 pacrpe/eleHus Mo ¥ KOHGHUIypalyiy aneprypbl Ha OCHOBHEIE Xa-
PAaKTEPUCTUKU aHTeHH. CTaTHCTHIECKUE XapaKTePUCTHKY aHTEHH.

MHuorosneMeHTHEIE aHTeHHBI (peléTkr). B3auMonencrsre 3JIeMEHTOB, Me-
TOJl HABOJUMBIX 3.11.C. B IPUOJIMDKEHUH 33JaHHEIX TOKOB.

da3upoBaHHbIE aHTCHHBIE pemeﬁm (DAP). YactoTHoe, da3oBoe 1 pa3oua-
CTOTHOE CKaHUpOBaHHE. J[MCKPETHBIH M AUCKPETHO-KOMMYTAI[MOHHBIA METOABI.
[Tpubnmxenne GecKOHEYHOH pemeTky, Teopema @yoke. MHOromy4YeBble aHTEH-
HbI€ PELIETKH.

Bornpocs! cunTe3a anTeHH. CBepXHANPaBICHHOCTh. THIIbI aHTEHH U MX pea-
JM3alds B pa3IMYHbIX JHAana3oHax BOJIH.

AHTeHHBI JUIMHHBIX, CPEJHUX M KOPOTKHMX BOJH. BuUOpaTOpHBIE aHTEHHBI
s nquanasonoB KB u YKB. AHteHHBbI Oerylleil BOMHBI IHCKPETHOrO W HeTpe-

PBIBHOTO THIIOB.
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CrupanbHble, JAUINEKTPUYECKHE M PeOPHCTO-CTEPKHEBbIE AHTCHHBI. Yac-
TOTHO-HE3aBUCHMBIE aHTEHHEI. PyrnopHble, 3epKajbHble, JTHH30BBIC, MICICBBIC U
npyrue anteHHsl CBU.

AHTeHHBIE PEIIETKH C 3IEKTPOHHBIM CKaHMpoBaHWeM. CHCTeMBbI ympaBie-
nust ®AP, nprMeHeHre GeppUTOB U MONYHPOBOJHUKOBBIX JJIEMEHTOB. AKTUBHBIE
pemétku (ADAP). IlpueMo - neperaromue MOIyIIH. Camodokycupyromuecs aH-
TeHHbIE CUCTEMBI. MaJlollyMsI{e aHTeHHbIe CHCTEMBI. AHTEHHBI C MOJEIHpYe-
MBIMH TapaMeTpaMu. AJANTHBHBIE AHTEHHbL. AHTEHHBI JUIS IIMPOKOMOJIOCHBIX
CUIHAJIOB. AHTEHHbIE CUCTEMEI C PEryJIUPYEMBIMHU MOJISPU3alIHOHHBIMHA XapaKTe-
pucTiKaMyd. MOHOUMITYJILCHBIC AHTEHHBIE CHCTEMBL.

JlnarpamMmoo6pasosarnue OAP-Cc MOMONIBIO ONTHYECKHX METOZOB. Boio-
KOHHO-ONITHYECKHe W rubpuiHble auarpammoobpasyromue cxemsl (JJIOC) OAP.
PaguroonTuyecKkrue aHTEHHBI.

VuéT 0cOOEHHOCTEM pacCIpOCTpaHEHUs] PAJUOBOJIH M PACIOIOKCHUS aH-
TeHHBL. Bonpockl HaAEKHOCTH aHTEHHO-(DHIEPHBIX YCTPOMCTB.

H3mepeHue napaMeTpoB aHTEHHO-QUIEPHBIX YCTPOMCTB.

[prMeHeHHe aHTEHHBIX YCTPOHUCTB M CUCTEM B TEXHOJIOTHH MPOU3BOJICTBA,
OHOJIOTUH U MEIULMHE.

YKCIIeHHBIH 3JIEKTPOJUHAMUYECKHH pacyéTa OCHOBHBIX THIIOB aHTEHHbIX

YCTPOMCTB H CHCTEM.

4. IPOEKTUPOBAHUE W ONTUMHU3ALUS AHTEHH U CBY-
YCTPOMCTB, A TAK)XE TEXHOJIOTUSI UX ITIPOU3BOICTBA.

CoBpeMeHHBIe KOMIBIOTEPHBIE TEXHOJIOTHH MPOSKTHPOBAHHS, pacuyéra
ontumusanuy anTeHHbIX U CBY — ycTpolicTB mmpokoro npuMeHenus. Moznenu
6a30BBIX DJIEMEHTOB Pa3HbIX ypoBHeil. CocTaBiIeHUE MOJIEIH CIIOKHOIO 00BEKTa.

TexHosorust U3rotopjeHust aHTeHH U CBY-ycTpoicTB.

MeTo/1bI TEXHOJIOIMH KOHCTpyHpoBaHus anTeHHbIX 1 CBU-ycTpoiicTs.

MeTo/ bl TEXHOJIOTHH KOHCTPYHPOBaHUS HHTErpalibHBIX cxeM CBY.
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