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CucremMbl, CeTH H YCTPOICTBAa TeJIeKOMMYHHUKALUM

Cucrembl, CeTd M YCTPOICTBAa TEICKOMMYHMKAMH — 00JacTh HAyKd W TEXHUKH,
UCTIONB3YIOIasi pa3jiMyHble KaHAJbl U JMHUU CBSA3M B BHUJE YCTPOMCTB, CUCTEM WIIM CETEH JUIs
€IMHUYHOTO, TPYMNIOBOTO, PETHOHAIHHOTO U TIOOAThHOTO WH(MOPMAIMOHHOTO OOMEHa,
BKJIIOYAIOIIAsl CCIEOBAHUS, Pa3pabOTKy, MPOEKTUPOBAHUE U HKCILTyaTalMIO CEeTel, CUCTEM U
YCTPOHCTB, OOecreynBaomux abOHEHTY oOMeH MH(popMmauuedl ¢ ApyrumMu aOOHEHTaMH, IMPH
TOM a0OHEHT SIBJSETCS HE TOJBKO MOJB30BATEIEM, HO W OMNEPaTOPOM Ipolecca oOMEeHa B
cUCcTeMax M CeTsX.

CrienuanpHOCTh BKJIIOYAET. BONPOCHI MCCIEJOBAHUS M CO3/IaHUS TEOPUU HOBBIX (PU3MUECKUX
SBIICHUH, pa3paOOTKU HOBBIX MPHUHIUIIOB IOCTPOCHUS U PAabOTHI CHUCTEM, CETEH, YCTpPOWCTB,
BKJIIOYAs MX DJEMEHTBI, MaTepHajbl W KOMIIOHEHTHI, Ui TE€HEpaluH, Iepelradd, Ipuema,
peoOpa30BaHus, 3alUTH M OTOOpaXKEHUsI HHPOPMALMU, HOBBIX METOJIOB X MPOEKTUPOBAHUS U
HOBBIX TEXHOJIOTMUECKHX TIPOIECCOB WX co3daHusi U oOecredeHuss 3GHEKTUBHOTO
(YHKIIMOHUPOBAHUS.

CrienuanbHOCTh HE BKIIIOYAET: MCCIEIOBaHUS OOMIMX (PU3MUECKUX CBOMCTB PAa3MUYHBIX CpE,
CPEACTB H3Iy4yeHHMs] M IpPUEMa CHUTHAJIOB Pa3HBIX JAMANa30HOB BOJIH, pa3pabOTKU TEOpHH,
OPUHIUNOB (YHKIMOHUPOBAHUS M KOHCTPYHPOBAHHS 3JEMEHTOB U KOMIIOHEHT YCTPOMCTB
TEJIEKOMMYHUKAINH, pa3paOOTKU TEOPHUHM U TEXHUKU W3IYUYEHHS U PACIpPOCTPAHCHHS BOJIH B
pa3MyHBIX Cpelax, WCCIEAOBAaHUS MPHHLUUIOB TOCTPOCHHUS CHCTEM paJMOHABUTAIINY,

PaAMOIOKAIMU, PATUOYIIPABICHUS U CUCTEM PaIM03JIEKTPOHHON OOPHOBI.

Bonpocsl

1. Bekropsr E,D,P,B,H,M 3/1eKTpOMAarHHTHOrO MOJIS.

2. VYpaBHeHus Makcsemia B tu¢depeHnnanbHol U UHTErpaibHON popmax. MaTepuaibHbie
ypaBHEHHUS Cpe/l.

3. I'paHmuHBIC YCIOBHS ISl BEKTOPOB 3JIEKTPOMATUTHOTO TOJISL.

4. bananc sHeprum 3neKTpoMarauTHOro nojs. Bekrop Ioituara. Teopema Iloiitunra.

5. MeTtoa KOMIUIEKCHBIX aMIUTUTYA. Y paBHeHUs MakcBesuia 111 MOHOXPOMAaTHYECKOTO TOJISL.
KommiekcHas tuanekTpuyeckast IpoOHUIIAeMOCTb.

6. 3akon Oma B nuddepennuanpHON popme. TOKHM TPOBOIUMOCTH U CMEIICHUSI.
Knaccudukarus cpen Ha MPOBOJHHUKH, TUICKTPUKH U MTOIYTTPOBOIHUKH.

7. BomnoBoe ypaBuenue ['enbmronsia. Chepuaeckas BoaHa. Koadduuuent

panpoctpanenus. Ilnockas onHopoaHas nonepeyHas BojaHa. BoaHoBoe ypaBHEHUE



10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.

22,

23.

["enbMrosbIa AJ1s TIIOCKOW OJHOPOHOM BOJIHBEL. K03 dhuIineHTH pacpocTpaHeHus,
3aryxaHus U ¢a3pl. @a3oBasi CKOPOCTH BOJHBI, JUIMHA BOJIHBI U BOJIHOBOE COMPOTUBIICHUE
CpEZBl.

Panpoctpanenue miockoi BOJIHBI B OTHOPOAHOM TUAJIEKTPUUYECKON M TPOBOISIIICH
cpenax. Jlucrnepcus BOJIHBI U IUCTIEPTUPYIOIINE CPEBI.

[Tonspusanus BoaH. JInHelHas1, KpyroBas ¥ 3JIIMNTHYECKas nospusanuu. [Ipencrasienue
KPYTOBOI MOJIApH3aIMU KaK Pe3yIbTaT JIMHEHHBIX MOISPU3ALUI 1 HA000POT.

[Tanenune n0CKOW BOJIHBI HA TPaHUILY pa3zelia cpell. 3aKOHbI OTPAKEHUS U MPEIIOMIICHHUS.
KoaddurmenTtsr oTpakeHus: ¥ IPOXOKICHHUS.

SIBNeHME MTOJIHOTO BHYTPEHHETO OTPAKEHUS Ha TPaHULIE pa3zena cpel. Yroa bprocrepa.
JIuHum nepenauu 3J€KTPOMarHUTHOM BOJIHBL. [[ByXIIpOBOAHASI U KOAKCHAJIbHAs JINHUU.
[Tonble MeTamIMUECKUE BOJITHOBOBI U TUAIEKTPUIECKUE BOIHOBOIbI. ONITOBOJIOKOHHBIE
JIMHUU [IEpEAAYN.

OcCHOBHBIE THUIIBI BOJIH B JINHUAX ME€pEAayuu JIEKTpOMarHuTHON BosiHbl. CTpykTypa TEM
BOJIH B KOAKCHaJIbHOU JTUHUU. CTPYKTypa BOJHBI 10 B IPAMOYTOJIBHOM MOJIOM
METaJUIMYE€CKOM BOJIHOBOZAE. CTPYKTypa BOJIHBI /111 B KPYTJIOM IOJIOM METALITNYECKOM
BOJIHOBO/IE.

Koadduunent orpaxkenuss 1 Ko3PGUIHEHT CTOSTUECH BOIHBI 110 HAMIPSDKEHUIO B IMHUN
nepenayu. [lousaTue coriiacoBaHHOM TMHUM niepenadn. Poiib cornacoBanus.

AHTEHHa KaK YaCTOTHO-IIPOCTPAaHCTBEHHAsl 30upareabHas cucTeMa AJisl epeJadn u
npuéMa SHEPTUU BOJIHBI Yepe3 CBOOOJHOE MPOCTPaHCTBO. [IpuMepsl aHTEHH ¢ TMHEHHBIMU
TOKaMH, allepTypHBIX aHTEHH U aHTEHH C IOBEPXHOCTHOW BOJHOM.

OcHOBHBIE TapaMeTphl aHTEHH: K03((HUITMEHT HANPaBIEHHOTO ASUCTBUS, KOAPPHUIIUEHT
MOJIE3HOTO AeHCTBUSA, KO3 PuimeHT ycuienus, 3pPpexTrBHas TUIONATh AHTCHHHBI.
Bripaxenue korddunuenTa ycunenus yepe3 3¢ HEKTUBHYIO IUIOIIA/lb AHTCHHBI.
[TonsATHE 36MHBIX, TPOIIOC(HEPHBIX U HOHOC(HEPHBIX BOJIH.

Pamnorexnmdeckue curHansl. X kimaccudukarms.

l"apmonnyeckuii aHaiu3 NEPUOANYECKUX CUTHAIOB. TpUTOHOMETPUYECKUI U
AKCIIOHCHIIMAIbHBIN (KOMIUJIEKCHBIN) psin Dypbe.

CrieKTphl IpOoCTENIINX NEPUOANUYECKUX CUTHAJIOB.

["apMoHMUYecKuil aHaIM3 HENEPUOINYECKUX CUTHAJIOB. [Ipsimoe u oOpaTHOE
npeoOpazoBanus Oypre. CrieKkTpalibHas INIOTHOCTh SHEPTHH.

CrnektpaibHasi IJIOTHOCTh MPOCTEUIINX HEMEPUOIUYECKUX CUTHATIOB. DYyHKIIUS
MOAKIIIOUeHUs (enuHuYHAs QyHKIYSA). EMUHUYHBIN HMITYJIbC.

MOI[yJII/IpOBaHHBIe CHUT'HAJBI. BI/II[I:I MOAYJIAIHH.
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AMIunTyAHas MOAy s curHana. bamancHas u ogqHonosiocHas Mmoayisuus. Mx cnexktp u
IIUPUHA CIEKTpa.

YacroTHast u (pa3oBast MOAYISAIUS TAPMOHUYECKUX CUTHAIIOB.

Buael umynbscHoN Moy isiiiuu. CEKTp CUTHAJIA ¢ aMIUTUTYA0-UMITYJIbCHOM MOIYJISIIUEN.
Jlunetinpie panguotexaudeckue nenu. Koadduiment nepenayn 1 MMIyJIbCHAS
XapaKTEPUCTUKA YETHIPEXTIONIOCHUKA, CBA3b MEXAY HUMH. AMIUIUTYAHO-4YaCTOTHAS U
(haz0-4acToTHAS XapaKTEPUCTHKH.

[Ipoxoxaenne AeTEPMUHUPOBAHHOTO CUTHAJIA Yepe3 JIMHEHHbIE 1Ienh. BpeMeHHoM 1
YJaCTOTHBIA METOBI.

[IpoxoxkaeHne aMIIUTY JTHO- ¥ YaCTOTHO-MOIYJIMPOBAHHOTO CUTHAJIOB Yepe3
Y3KOMOJIOCHBIE (PE30HAHCHBIE) LIETIH.

Henuuelinrie cucteMbl. MeTOIBI HCCIETOBAHUS.

Henunelinbie pe30HAHCHBIE YCHIIMTENN. Y MHOKEHHUE YaCTOTHI.

AMIUIUTYTHBIE MOYJISATOPBL. JIMOIHBIE ¥ TPAH3UCTOPHBIE MOJTYJISITOPHI.

AMIUIUTYHBIE 1€TeKTOPHL. J[noaHbIE U TPAH3UCTOPHBIE AETEKTOPbl. CHUHXPOHHbIE
JETEKTOPBI.

[TpeobOpazoBarenu 4aCTOTHI.

ABTOTeHepaTOpbl TAPMOHUYECKHUX CUTHAJIOB. Y CIIOBUs TeHepanui. OCOOEHHOCTH CXEM.
Cayuaiineie curnansl. MaTerpansubiil u auddepeHnnanbHblii 3aKOHbl pacTpeieeHus
BepoATHOCTEH. [110THOCTE panpeaeneHus BEposITHOCTH. YUCIOBbIE XapaKTEPUCTUKHU
CIIyYailHBIX CUTHAJIOB.

CrauuoHapHble U 3proJudeckue ciaydaHblie CUrHalbl. CreKTpadbHbIE TapaMEeTpPHI.
CootHomennsa Bunepa-XuHunHa.

AstokoppensiiinorHas pyakuus. Koaddurment koppensunn. OyHKIM B3aUMHON
Koppensiuud. COOTHOIIEHNE MEXKTy ITUPUHOM CIIEKTpa U JUIMTEIBLHOCTHIO CUTHaNa. Bpemst
KOPPEJISILIIH.

IIpoxoxkneHue Cily4aiiHbIX CUTHAJIOB YEPE3 JIMHEIHBIC LICTIH.

Teopema KorenbHukoBa. Jluckpern3sanus curaaioB. OyHKIIMOHAIbHAs CXeMa.
KsanToBanue. [IpeoOpa3zoBanue HenpepbIBHOTO cUrHajia B 1udposoit. [1lymsr
KkBaHTOBaHUs. J[uckpeTHoe mpeodpazoBanue Oypre

Brictpoe npeobpazoBanre Oypbe. [IpUHIUIBI 1 aNTOPUTM.

Hudposoit puneTp. Anroput™ padoThl. YacTOTHBIEC XapaKTEPUCTUKN U OCOOEHHOCTH
u(pPOBBIX PUIBTPOB.

HepexypcupoBanusie nudpossie GuiabTpbl. YaCTOTHBIE M UMITYJIbCHBIE XapAKTEPUCTUKH.

[Ipocreiimne npuMepsl
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I'eneparopsl B CBY nuanazone. KnucTpoHHbBIE 1 MarHETPOHHBIE TEHEPATOPHI, FTEHEPATOPHI
C JTaMI10ii 0OpaTHOI BOJIHBI.

Ycunutenu B CBY nuanaszone. [IponaéTHblii KITUCTPOH, J1amIia OeryIiei BOJIHBL.
KBaHTOBBIE reHepaTOpBI, JIa3ephl.

OyHKIMOHATbHBIE CXEMbI PAAHONPUEMHBIX TPHUOOPOB. [IpUEMHUK NPSAMOTo yCUIIECHHUS,
CyNepreTepoAUHHbIN IPUEMHUK.

TexHudyeckue XapakTepUCTUKH PATUOTPUEMHUKOB. UyBCTBUTENILHOCTD, N30MPATETLHOCTD,
noJioca pabo4mx 4acToT, TMHAMUYECKHM Tuana3oH.

Bnusinue urymoB. [lomexoBbie KaHAIBI TPUEMAL.

Teopus oOHapykeHus curaanoB. OOHAPYKECHHE U PA3IMUECHUE CUTHAIOB KaK
craructuyeckas 3agada. CTpyKTypHBIE CXeMbI OOHAPYKUTENCH U Pa3IUIUTEINCH.
OCHOBHBIE METOJIbI U3MEPEHHUS U OLIEHKH MMapaMeTpoB CUTHAJIOB. CIi0KHbIE CUTHAIBL. X
IIPUMEHEHUE.

[IpuHuuMnb pagronokanuu 1 pagnoHaBurainuu. CTpykTypHasi cxema paguoOKallMOHHOTO
KOMILJIEKCa.

Mertoap! u3MepeHus TabHOCTH. UMy IbCHBIN U (ha30BBIi METObI. CTPYKTYPHBIE CXEMBI.
Metoapl U3MEPEHHS YTIIOBBIX KOOPAWHAT. AMIUTUAYIHBIN U (pa30BBIN yrioMep.
Pagnorexnuueckas cuctema U3MEPEHUS CKOPOCTH.

Cuctemsl epenadn HHPOPMAITUU U UX KIlacCU(UKALUS.

[Ipencrasnenue o cersax cBsa3u. Knaccuduxamus cereit (aHaorosas, mudponasi).
XapaKTEepUCTUKHU CETE.

OCHOBBI TOCTOPOEHUSI MHOTO(YHKIIMOHATBHBIX ceTell. Cetn nepeaayn JaHHbIX. OCHOBBI
MOCTPOCHHUSI, KITAaCCU(PUKAIIMSI, OCHOBHBIC XapaKTEPUCTHKH.

Cuctemsl CBSI3U € YaTOTHBIM PA3EJICHHEM KaHaIoB. X MpuMeHeHne B MarucTpanbHbIX U
JIOKaJbHBIX ceTAX. CHCTEMBI CBSA3M C BPEMEHHBIM pa3/ielICcHUEM KaHaloB. TakToBas U
LUKJIOBAsi CAHXPOHU3ALIUS.

AMITTUTYTHBIC, YACTOTHBIE M UMITYJIbCHBIE IIU(PPOBBIC MOYIATOPEI. VX mpuMeHeHue B
CUCTEMAX CBSI3H.

CHHXpOHM3aLUs B CETSIX U CUCTEMAX CBSA3U. MeTO bl CHHXPOHU3ALIHH.

CriocoObl KOMMYTAIIMH B CETSAX CBsI3U. KpoccoBasi KoMMyTaIusi, KaHAIbHAsE KOMMYTAIIHs,
KOMMYTaIus COOOMICHHUSI, TAKeTHAs KOMMYTallus, THOpHIHAS KOMMYTAIIHS.

LleHTpBsl KOMMyTaMKU COOOIIEHUH. MHOTOYPOBHEBBIE IIEHTPHI.

Bunpl ceTeid, TOKaabHBIE U TJIO0AILHEIE CETH.

Tenedonnsie, Tenerpadusie U GpakcumuibHble ceT. [IpencraBnenne o0 HHTEpHETE.
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OCHOBHBIE XapaKTEPUCTUKHU MMAPAMETPOB CETEH. 3arpy3Ka CeTH, BXOISIINI MTOTOK,
MPOITYCKHAsl CIOCOOHOCTH, HAEKHOCTD. [IPOTOKOIIBI, HX POJIb U UEPAPXHUS
Teopernyeckne OCHOBBI IPOEKTUPOBAHUA ceTel. MaTreMaTnyecKkoe OnucaHue
MHOT'OKaHaJIbHBIX CETEH.

CetH coTOBOH CBsI3U. IleHKNHTOBas CBI3b.

3ajaua ONMMMU3AIUU B CETAX CBS3H.

JInaum cBs3u. VIX BUABI 1 OCHOBHBIE XapPAKTEPUCTHKH.

OnToTeneKOMMYHUKAIIMOHHBIE CETH CBS3H. IX OCHOBHBIE ITapaMeTpBhl.

[ToHsATHS SEKTPOMArHUTHONW OOCTAHOBKH U DJIEKTPOMAarHUTHON COBMECTHMOCTH
Paano3JIEKTPOHHBIX cpecTB. OCHOBBI YIIPABJICHHS UCIIOJIB30BAHUEM PaJIMOYaCTOTHOTO
CHEKTpa.

XapakTep U3MEHEHHS CUTHaJa B TOUKE NMpréMa. 3aliuTHOE OTHOIIEeHue. JlocTaTounbie
YCJIOBHS 3JIEKTPOMAarHUTHOM COBMECTUMOCTH.

OcHoBHbIe IOHATHS Teopuu uHPopMarun. Bunsl nndopmammu. KomuectBo
uHpopMauy. DHTPOIHSL.

DKOHOMHOCTbH Koza. PaBHOMepHBIE 1 HEpaBHOMEpHBbIE KoAbl. Koa [llennona-®dano. Kog
Xaddmana

KonupoBanue u aexoaupoBanue. Paccrosinue Xemmunra. [lekoaepsl MakCUMaIbHOTO
npasaononodus. Koasl ¢ 0600mEHHBIME ITpoBepkaMu Ha 4€THOCTh. Ko XemMuHra.

[TonuunomuanbHbie KOABI. [{uknndeckue koapl. [ pynmnoBbie KObI.
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