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Bonpockl k BCTYyNHTEIbHOMY HCNIBITAHHIO B aCIIHPAHTYPY MO HAYYHOI
cnenHajJbHocTH 2.2.14 AuTtennbl, CBU-yeTpolicTBa M HX TeXHOJIOTHH

1 9JIEKTPOAUHAMMUKA U PACITPOCTPAHEHHUE PAINOBOJIH

1.1. YpaBHenuss MakcBeJia

VpaBHeHuss MakcBemuia B auddepeHIMalbHOM U HHTErpalbHON  (opMme.
['pannynble  ycinoBusa. YpaBHeHHMss Makceemia B KOMIUIEKCHOH — (opMe.
ODNIEKTPOAUHAMUYECKHE MOTeHIMadbl. BONHOBBIE YypaBHEHHS U ypaBHEHHS
['enpMromsbia.

['eomeTpuueckass onTHKa. YpaBHeHHME »OilKOHaia. YpaBHEHHs JIydew.
IIpunnun depma.

1.2.  OcHoBHble NPHHUIHIIbI TEOPHH JIEKTPOMATHHTHOIO MOJIS

Teopema  IloWHTHMHra. VYcioBus  M3Iy4yeHHsT Ha  OECKOHEYHOCTH.
EnMHCTBEHHOCTH pellleHuH rpaHUYHBIX 3a/1a4 JJisl ypaBHeHHH MakcBema. Jlemma
Jlopenna. IlpuHUMI 3KBHBaJeHTHOCTH. leopema B3auMHOCTU. [lpuHImmN
JBOVICTBEHHOCTH.

1.3. Hamnpas/sieMble BOJIHBI

YpaBHEHHUS ONEKTPOAMHAMMKM Ul HAampaBisieMbIX BOJNH. Teopuss u
Knaccu(UKalysi CBOOOTHBIX BOJH B MPOJOJBHO-PETYINISPHBIX HAMPABISIONIAX
cucreMax. THIBl HampaBisommMX cucTeM. Ilonble U KoakCHalbHBIE BOJIHOBOJIBL.
JusreKTpruecKre BOJTHOBOABI U JIMHUH TTOBEPXHOCTHBIX BOJIH.

1.4. DneMeHTapHbIE HCTOYHUKH

[Tone »neMEHTapHBIX HUCTOYHHKOB  (JIEKTPUUYECKUX W  MArHUTHBIX
BUOpaTopoB, paMoK) B cBoOogHOM 1mpocTpaHcTBe. COMNpPOTHUBICHHE W
[IPOBOAMMOCTb M3JIyY€HHUs dJeMeHTapHbIX u3nyvarenei. lllenn B skpaHe kak
MarHuTHble U3iydarend. [IpoBOIMMOCTh  HU3JIydeHUS  OOHOCTOPOHHEW W
JIBYCTOPOHHEH wieneidl B skpaHe. DineMmeHT [loiirenca. Bpamaromeecs mojie u
NpOCTENIINK crocod ero co3nanusi. KoadgduuueHt nonspusanuu.

1.5. PacmpocTpaHeHue, oTpaskeHHe U NMpeJiOMJIeHHEe PATHOBOJIH

Pacnpoctpanenue pagrnoBonH (PPB) B 0qHOpOIHBIX MOTJIOMIAIOMINX CpeaXx.
OtpaxeHue U MperoMIIeHHe TIIOCKOH BOJHBI MPH MaleHUU Ha TUIOCKYIO T'PaHHITY
pasmena nByx cpen. Cxuu-addekrt. IloqHOe BHyTpeHHee oTpakeHHWe. BiusHue
napameTpoB cpel Ha KOA(DPUIIUEHT OTparkeHHsl.



1.6. PPB oko.10 3eMHO# IOBEpPXHOCTH H B Tponocdepe

W3nydeHrne osieMeHTapHOro BHOparopa HaJ IIJIOCKOM IOBEPXHOCTHIO.
Untepdepennonnas ¢opmyna. PaccrosHue npsMod BHAMMOCTH. BiusHue
CBOMCTB U KpuBH3HEI 3eMsid Ha PPB. Pedpakius panroBoiH B Tponochepe. PPB B
aTMOC(epHOM BOJIHOBOJE.

1.7. Buausinue uoHoceps: na PPB

[IpyurHBI HOHHM3AIMH BEpPXHUX CJOeB aTrMmocdeprl. JluanekTpudeckas
poHUIaeMoCcTh ia3Mbl. OcobenHoctn PPB B masme, daszoBast u rpynmnoBas
ckopoctd PPB. Ilornomenue, npenoMiaeHre U OTPaKEHUE PAAUOBOJIH, BIIASHUE
MarHuTHoro 1nosjs Ha PPB B nonocdepe.

2 YCTPOMCTBA CBY

2.1. JluHuM mepegayd M MeTOAbl HUX COIJIACOBAHHSA C HArpy3kKoi Ha
CBY

HopmupoBannoe omnwucanwe pexxuma B JuHUsIX CBY. Pexumbl paboTsl
IMHHOM JnuHuM. Kpyrosas nuarpamMMa HOPMHUPOBAHHBIX COIIPOTHBIIEHHH H
POBOJIUMOCTEH. Y3KOIOJOCHOE U IIMPOKOIIOJIOCHOE COIVIACOBAHHUE JIMHUHU
nepenavyu ¢ Harpy3KOou.

2.2.  DJjeMeHTHI U y3.bl GUIEPHOTO TPAKTA

Knaccudbwukamumss nuHME Tmepegadd IO JUana3oHaM dYacTOT M THUIIAM
KoneOaHuii. BoJHOBOIBI, KOaKCHalbHBIE JHHUH, MHUKPOIIOJIOCKOBBIE JIMHUY,
IM3JIEKTPUYECKHEe W KBa3WONTHYECKHE JMHUM Iepefadd. OJIEMEHTHl JIMHUN
nepeavu: pa3beMbl, Bpalllalolfecs] COWIeHEeHHs], BO30OYyAUTENH U TIp.

2.3. MarpuuHas Teopus ueneii CBU

Onucanre CBOMCTB JHHEHHBIX  UYETBIPEXIIOJIOCHUKOB €  [TOMOIIBIO
HOPMHPOBAHHBIX KJIACCHYECKHUX MATpPHUIl Tepefadyd M MaTpHll pacCesHUsl.
Matpuilpl MPOCTEUIITHX YETHIPEXITOMIOCHUKOB. CIIOCOOBI JEKOMIIO3UIIMH CIIOKHBIX
ycrporicte  CBY. Omnucanme  MHoromomtocHukoB CBY ¢ nmomolnsio
HOPMHUPOBAaHHBIX MaTpHUL[ pACCEesHUs, CONPOTUBIEHUH M IPOBOIAUMOCTEH.
CpoiicTBa MaTpul] MHOTOIOJIOCHUKOB TP IOIKIIOYEHUU HAIpPy30K H
00bEeTMHEHNH HECKOJIBKUX Y3JI0B B OOIIYIO CXEMY.



2.4, [eautend  MOIIHOCTH, OajaHCHbIE KOMMYTHpPYIOIIHE H
¢aszupyromue ycrpoiicrea CBY

TpoWHUKM M HUX MaTpULbl paccesHUs, ACIUTEIN MOIUHOCTU. bamaHcHBbIe
BOCBMHUIIONIOCHBIE ycTpoiictBa CBY, ux cBoiicTBa, OCOOEHHOCTH pacyeTa H
npumeHenus. Kommyratopel CBY, dazoBpamarenu. ITomynpoBonuukoBsie PIN-
JIMO/Ibl U UX TIPUMEHEHHUE.

CaoiicTBa moamarHudeHHbIX (epputoB Ha CBUY: deppopesonanc, addekr
@apanes, apdext cmemnienus monst U apyrue dhdextol. DeppuToBhlE BEHTHIIH,
dazoBpalaTeny, LOUPKYJATOPHI M TepeKiIoyaTeslld Ha JHHUAX Tepelaadd
pa3UYHBIX TUIIOB.

3 AHTEHHbI

3.1. IlapameTpsbl nepeaarIuX U NPHEeMHbIX AHTEHH

AMruuTynHasi, ¢Ga3oBas W IOJSPH3ALUOHHAS XapaKTePUCTHKH aHTEeHH.
Koadduunent nanpasnennoro nevicteus (KH/I). KIT/. Koadduuuent ycunenus.
Pabouass monoca 4acTOoT W mpejaenbHas MOILIHOCTb. lIpHMeHeHHe TeopeMbl
B3aMMHOCTH K aHaJIu3y CBOMCTB aHTEHHBI B MPUEMHOM pexume. MOIIHOCTh B
Harpy3ke IIpUEMHOM aHTeHHBl. O(QeKkThBHAs NOBEPXHOCTH U IIyMOBas
TeMmIeparypa IpueMHOU aHTeHHBI.

3.2. BuOpartopHbie H 1L1e/ieBble AHTEHHbI

CuMMeTpUYHBIM BHOpaTop B CBOOOJHOM IIpocTpaHcTBe. PacmpocTpanenue
TOKa W 3apsia BAOJb BuOpaTopa. Jlmarpamma HanpaBI€HHOCTH, COIIPOTUBIIEHHE
U3JIy4eHHUs], BXOJHOE CONpPOTHUBJIEHHE BUOpaTopa. Pa3HOBMIHOCTH BHUOPATOPHBIX
aHTeHH. llleneBble aHTEHHBI.

3.3. JluHeliHble H3/y4YalollHe CHCTEMbI

JlnarpamMma  HampaBICHHOCTA CHCTEMbl HUAEHTAYHBIX U  OJUHAKOBO
OPUEHTUPOBAHHBIX B MPOCTpaHCTBe uziyuareneil. [losie nuHeHON paBHOMEpPHOU
DKBUJUCTAHTHOW pEIIeTKH H3Jlydareled. AHanu3 MHOXUTENS HanpaBlIeHHOCTH.
PexxuMbl u3nmydenusi. 30HbI BUIUMOCTH, LIMPHHA Jiy4a, YPOBEHb OOKOBBIX
neriecTkoB. [loOoYHBIE TJIaBHBIE MaKCHMyMbl M CIIOCOOBI WX TIOJaBJICHUS.
JIuHeliHbIe HeTpepbIBHBIE H3NTydaromue aHTeHHbI. 3aBucuMocTh KIIJI, mmpuns
IJIAaBHOT'O JIETIECTKa M yPOBHsI OOKOBBIX JIETIECTKOB OT BEJIMYMHBI KO3 uULIMeHTa
3ameqneHus. OnNTUMajabHOE 3aMelJieHWe W ONTHMMallbHas [JIMHA AaHTEHHbI B
peXHUMe 0CEeBOT0 U3TyUeHHUs. BIusHue aMIiuTy THOTO B ()a30BOTO pacipeneeHus
Ha [apaMeTphl JUHEWHON aHTEHHBI.



3.4. AneprypHble aHTE€HHBI

Teopust anepTypHbix aHTeHH. [IpyMeHeHHWe mNpUHLMNA 5SKBUBaJIEHTHBIX
INOBEPXHOCTHBIX TOKOB K pacyeTy XapaKTEepUCTUK HU3JIyYEHUS aHTEHH.
XapakTepucTUKa HampaBleHHOCTH Iuiockoro packpeiBa. KHJI miockoro
packpbiBa. Koapouuuent wucnonp3zoBanus mnosepxHoctd (KUII). Ilpumeps
anepTypHbIX aHTEHH: PYINOpHbIE W JIMH30BbIE aHTEHHBI. 3epKajbHble AaHTEHHEI.
[TapaGonnueckre aHnTeHHbl. Biusinue pasznuuHbix dakTopoB Ha BenuuuHy KUII.
Tunbl ¥ KOHCTpyKIMM OOnyuaTened 3epKalbHBIX aHTEeHH. J[ByX3epKayibHble HU
Ipyryue pa3HOBUIHOCTHU 3€pKAJIbHBIX aHTEHH.

3.5. @a3upoBaHHble aHTEHHbIE PellleTKH

[Inockue da3zupoBanHble aHTeHHbIe perneTku (DAP). Pasznuunble 3aKOHEI
pa3sMeLIEeHUs] SIEMEHTOB. Y CJIOBUS OTCYTCTBUS MOOOYHBIX TNTABHBIX MaKCHUMYMOB.
OrpaHuyeHuss Ha BEJIUYHHY CEKTOpa CKaHHPOBaHWs. Pa3HOBHIHOCTH CXEMBI
nuTtaHus 3yieMeHToB OAP.
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