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Cucrembl, CeTH M YCTPOMCTBA TEJIEKOMMYHHUKALUM

Cuctembl, CETH M YCTPOWCTBA TEJIEKOMMYHMKAIMA — 00JIaCTh HAayKH W TEXHHKH,
UCTIONB3YIONIasl pa3InyHble KaHANbl U JTUHUU CBS3H B BUJAE YCTPOWCTB, CUCTEM HIIU CETeHl A
€AMHUYHOTO, TPYIIOBOrO, PETHOHAIBLHOTO U TJI00ANTBHOrO WH(GOPMALMOHHOTO OOMEHa,
BKJIIOYAIOLIAasl UCCIIEIOBaHMsI, pa3pabOTKy, MPOEKTUPOBAHUE U HKCIUTyaTallUI0 CeTeil, CUCTEM U
YCTPOWCTB, 00OecreunBaOIMX a0OHEHTy oOMeH MH(pOopMamuer ¢ IpyruMu aOOHEHTaMH, TpPH
9TOM a0OHEHT SIBJISIETCS HE TOJBKO MOJIb30BaTEJeM, HO U OMepaTopoM IMpolecca oOMeHa B
CUCTEMaX U CETSX.

CriennaabHOCTh BKJIFOYAET: BOMPOCHI MICCICAOBAHUS M CO3JIaHUS TEOPUH HOBBIX (DH3MYECKHX
SIBJICHHM, Pa3paOO0TKM HOBBIX TMPHUHIIMIIOB TIOCTPOCHHUS W PabOThI CHUCTEM, CETEH, YCTPOWCTB,
BKIIIOYAsi WX DJIEMEHTHI, MaTepuajbl U KOMIIOHEHTHI, AJi TeHepaluH, Mepefaud, IpuemMa,
npeoOpa3oBaHus, 3alUTHl U 0TOOpaKeHHSI HH(POPMAIIHH, HOBBIX METOJIOB HX IPOEKTUPOBAHUS U
HOBBIX TEXHOJOTHMYECKHX TMPOIECCOB WX co3maHus u  obecriedeHuss 3P(HEKTHBHOTO
(GyHKIIMOHUPOBAHUS.

CrienMaiabHOCTh HE BKJIIOYAET: MCCIEAOBaHUS OOHIMX (DU3MUECKUX CBOMCTB Pa3IUYHBIX CpEl,
CPEICTB W3Iy4eHUs W TMpHEeMa CHTHAJIOB Pa3HBIX IUANa30HOB BOJH, pa3pabOTKH TEOpPHUH,
MPUHIUAIIOB (YHKIIMOHUPOBAHWSI W KOHCTPYUPOBAHHS DJIEMEHTOB W KOMIIOHEHT YCTPOWCTB
TEJIEeKOMMYHUKALUN, pa3paOOTKH TEOPHUH M TEXHUKH H3IYYEHHs] M PacCIpOCTPAaHEHUS BOJH B
pa3MuYHBIX CpedaxX, WCCIEIOBaHMs TMPUHIMIIOB TMOCTPOCHHUS CHUCTEM paJUOHABUTAINH,

pasnoIOKAINY, PAAUOYIIPABICHHS U CUCTEM PAJAUOdICKTPOHHON OOPHOBI.

Bonpocsl

1. Bektopsl E , 13, P, 1§, H , M 3JIEKTPOMATrHUTHOTO TTOJIS.

2. VYpasueHnus Makcsemia B nuddepeHmaibHoi 1 HHTeTpaibHOM popmax. MarepuanbHbie
ypaBHEHUS CPe/l.

3. I'paHuyHBIC YCIOBUS AJII BEKTOPOB JIEKTPOMArUTHOIO MOJISI.

4. bananc sHepruu 3neKTpoMarHuTHOro noiisi. Bexkrop [oittunra. Teopema Iloiitunra.

5. MeTo KOMIUIEKCHBIX aMIUTUTY . Y paBHEHUsI MakcBesia Jjisi MOHOXPOMAaTHYE€CKOTO MOJIA.
KomrnekcHas nusnexTpudeckas mpoOHUIIaeMOCTb.

6. 3akon Oma B nudpepenmansHoi popme. TOKM TPOBOIUMOCTH U CMEILCHHUS.
Knaccudukanus cper Ha IPOBOIHUKH, JUICKTPUKHU H ITOJTYIIPOBOTHUKH.

7. BomnoBoe ypaBaeHue [ 'enpmromnbia. Chepudeckas BonHa. Koaddunuent

panpoCTpaHCHU:. IInockas OIHOpPOJHA IMonepeyHas BOJIHA. BonnoBoe YpaBHCHUC
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I'enpMromnbia u1st IUIOCKOM 0THOPOIHOHN BOJHBI. KoadduirenTs! pacnpocTpaHeHus,
3aryxaHud u ¢a3bl. ®a3oBasg CKOPOCTh BOJIHBI, JJIMHA BOJIHBI ¥ BOJIHOBOE CONPOTHBIICHHE
Cpenpbl.

Panpoctpanenue 1miockoi BOJHBI B OJHOPOJIHOU IUAJIEKTPUUECKONW U MPOBOIALLIEH
cpenax. Jlucnepcus BOJIHBI U JUCIIEPIUPYIOLINE CPEBI.

[Tonspusanus BonH. JInHEHHas1, KpyroBas U 3JIMITHYECKas noiaspusannd. [Ipeacrasinenue
KpYTrOBOH MOJISIpU3AIIMU KaK Pe3yJIbTaT JTUHEHHBIX MOJSIpU3aIiuid 1 HA000POT.

[TageHune MI0CKOM BOJIHBI HA TPaHUILy pasjielia cpel. 3aKOHbI OTPaKEHUS U IPETOMIICHHUS.
KoaduumeHTs! 0TpakeHus 1 MPOX0KICHHS.

SIBiIeHME OJIHOTO BHYTPEHHETO OTPAXKEHUS HA TPAaHHUIIE pa3jena cped. Yroa bprocrepa.
JInHnn nepenadn 37IE€KTPOMArHUTHOM BOJIHBIL. JIByXNpOBOAHAS U KOAKCHAJIbHAS TUHUU.
[Tonble MeTamMuecKue BOJIHOBOBI U JUAIEKTPUUECKUE BOITHOBObL. ONTOBOJIOKOHHBIE
JIMHUM TIEpENAYN.

OcHOBHBbIE THUIIBI BOJIH B JIMHUAX M€peAayun 3JIEKTPOMarHuTHO! BosiHbl. CtpykTypa TEM
BOJIH B KOAKCHAJIBHOW JTUHUHU. CTPYKTypa BOJIHBI /170 B IPSIMOYTOJIBHOM ITOJIOM
METaJNIN4eCKOM BOJIHOBOZE. CTPYKTypa BOJIHBI /{77 B KPYIJIOM IIOJIOM METAJNINYECKOM
BOJIHOBOJIE.

KoadduumeHT orpaskeHust 1 KOOPPHUIUEHT CTOSTYEH BOIHBI 10 HAPSHKEHHUIO B JTMHUT
nepenaun. [loHsTHE COrnTacOBaHHOM JIMHUM Nepeayu. Poib corimacoBanus.

AHTEHHa KaK 4aCTOTHO-IIPOCTPAaHCTBEHHAsl U30upaTeabHas cucTeMa JJis nepeJadu u
npuéMa SHEPTUU BOJIHBI Yepe3 CBOOOTHOE MPOCTPAHCTBO. [IpuMepsl aHTEHH ¢ TMHEHHBIMU
TOKaMHU, allepTYpPHBIX AHTEHH U aHTEHH C TIOBEPXHOCTHOW BOJIHOM.

OcHOBHBIE TTapaMeTphl aHTEHH: KOA(QGUIIMESHT HANIPABICHHOTO JACHCTBHS, KOOPPHUIIUEHT
MOJIE3HOTO ACHCTBUSA, KO PuiueHT ycunenus, 3G PpeKTrBHAS TUIONIAh AHTCHHBI.
Bripaxxenue koadduimenta ycunenus uepes 3¢(HeKTUBHYIO MIIO0MIaAb aHTCHHBI.
[TonsTHE 3eMHBIX, TPONIOC(EPHBIX U HOHOC(HEPHBIX BOJIH.

Pamnorexnudeckue curaainsl. X xiraccudukarms.

["apMonnyeckuii aHaIu3 NEPUOANIECKUX CUTHAIOB. TpUTrOHOMETPUYECKUN U
AKCIIOHEHIIMATBHBIN (KOMIUIEKCHBIN) psig Dypebe.

CrieKTpsl IPOCTENIINX EPUOANUYECKHUX CUTHAIOB.

["apMoHMueckuii aHaINU3 HETIEpUOAUUeCcKUX curHaios. [Ipsmoe u oOparHoe
npeoOpazoBanus Oypre. CriekTpaibHas INTOTHOCTh SHEPTHH.

CrnexTpalibHasi INIOTHOCTh NPOCTEHIINX HEIEPUOANYECKUX CUTHATOB. DyHKIUs
MOJKIIOUEHUS (eAMHUYHAsA QYHKIMA). EqMHUYIHBIN UMITyTIbC.

MOI[y.]'II/IpOBaHHI)IG CHUI'HAJIBI. BI/II[I)I MOAYJIAIHNH.
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AmmuityaHas MoAyJsiuus curHaia. banancHas u onqHonosiocHas MoayJsinus. X cnektp u
IMPUHA CHEKTPA.

UYacToTHas u pa3zoBass MOLYJISAIMS TAPMOHUYECKUX CUTHAJIOB.

Buasl umynbscHoOM Moayisanuy. CIEKTp CUTHAJIA ¢ aMILTUTY10-UMITYJIbCHOW MOAYJISILUEH.
Jluneitnple paguorexuudeckue nenu. KosdduumeHnt nepenaun 1 uMnyabcHas
XapaKTEPUCTUKA YETHIPEXTIONIOCHUKA, CBSA3h MEXKITY HUMU. AMIUTUTYAHO-4YaCTOTHAS U
(ha30-yacTOTHAS XapaKTEPUCTUKH.

[IpoxoxkaeHne 1eTepMUHUPOBAHHOTO CUTHAJIA Yepe3 JIMHEHbIE enu. BpeMenHol u
YaCTOTHBIN METOIBI.

[Ipoxox1eHne aMIUIUTYJHO- M YaCTOTHO-MOIYJIMPOBAHHOI'O CUTHAJIOB 4Yepe3
Y3KOTIOJIOCHBIC (PE30HAHCHBIC) LICTIH.

Henuneitnpie cucteMbl. MeTObI HCCIIeJOBaHUS.

Henunelinble pe30HAHCHBIE YCUIIUTENIN. Y MHOXKEHHUE YaCTOTHI.

AMHJ’II/ITYZ[HBIC MOAYJIATOPEI. I[I/IOI[HBIC N TPAH3UCTOPHBIC MOAYJIATOPEI.

. AMIUTUTYAHBIE 1€TeKTOPbI. JInoIHbIE U TPaH3UCTOPHBIE 1eTeKTOPbl. CHHXPOHHBIE

JETEKTOPBI.
[TpeoOpaszoBareny 4acTOTHI.

ABTOTeHEpaTOpbl TAPMOHUYECKIX CHUTHAJIOB. Y ClIoBHs reHepanui. OCOOEHHOCTH CXEM.
Cayuaiineie curnanbl. aTErpanbHblii n auddepeHnnanbHblii 3aKOHbl pacTipeieIeHUs
BepoATHOCTEH. [I10THOCTE panpeaeneHus BEpoITHOCTH. UHUCIOBbIE XapaKTEePUCTUKHI
CIIy4alHbIX CUTHAJIOB.

CranuoHapHbIe U 3proJUUecKHe ciaydyaiiHble CUrHasbl. ClIEeKTpalIbHbIE TApaMETPBI.
CootHomenus Bunepa-XunuunHa.

ABtokoppensiiinonHas pyakius. Kosddunment koppensunn. OyHKIMsS B3aUMHON
koppenauri. COOTHOIIEHUE MEXY IHUPUHON CIEKTPa U JJIUTEIbHOCThIO CUTHaNa. Bpems
KOPPEJISLHH.

[IpoxoxneHue ciry4ailHbIX CUTHAJIOB YEPE3 JIMHEMHBIC LIETIH.

Teopema KorenbHukoBa. Jluckpern3zanus curaaioB. OyHKIIMOHATIbHAS CXEMa.
KBanroBanue. [IpeoOpa3zoBanue HenpepbIBHOTO curHaa B 1ugpoBoi. [1Iymbr
KBaHTOBaHUs. JluckperHoe npeodpazoBanue Oypne

Brictpoe npeobpaszoBanme Oypoe. [IpUHIMITBI 1 aNTOPUTM.

Hudposoit hpuneTp. Anroput™m padboThl. YaCTOTHBIEC XapaKTEPUCTHKH U OCOOCHHOCTH

M (GpoBbIX PUITBTPOB.

HepekypcupoBanusie nudpobie GuibTpsl. YacTOTHBIE U UMITYJIECHBIE XapaKTEPUCTUKH.

[Ipocreiimme npumepsl
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I'enepaTtopsl B CBY nuanasone. KinucTpoHHbIE M MarHETPOHHBIE T€HEPATOPHI, TEHEPATOPHI
C JIaMIIOi 0OpaTHOM BOJIHBI.

Yeunurenu B CBY auanazone. [Tpon€THeiil KITUCTPOH, Jlamia Oeryiiei BOJTHBI.
KBaHTOBBIE reHEepaTOpBI, JIa3epBhl.

OyHKIIMOHAIBHBIE CXEMBI PATUONIPUEMHBIX TPHOOPOB. [TpuéMHUK MpsMOTO yCcUIeHus,
CyNepreTepoJuHHbIN IPUEMHUK.

TexHuyeckue xapakTepUCTUKU PaIUONPUEMHUKOB. UyBCTBUTENbHOCTD, H30UPATEIHLHOCTD,
noJsioca pabo4Ymnx 4acToT, TMHAMUYECKHI TUana3oH.

Binsuaue mrymos. IlomexoBbie KaHabl IpUéMa.

Teopust oOHapy>keHust curHanoB. OOHapyKEeHUE U pa3TMUYeHUE CUTHAIOB KaK
cTaTucTHYecKas 3amada. CTpyKTypHBIE CXEeMbI OOHAPYKUTEICH U pa3InunuTENCH.
OCHOBHBIE METO/Ibl U3MEPEHHUS U OLIEHKH IMapaMeTpoB CUTHANIOB. Clio>kHbIE CUTHAMIBL. X
IIPUMEHEHHE.

[IpuHUMIIBI paguoIoKaK U paaroHaBurauuu. CTpyKTypHas cxema paauoI0KallMOHHOTO
KOMILJIEKCa.

MeTtoasl u3mepenus anbHocTU. UMnynbcHBIN U (a30BbIif MeTobl. CTPYKTYpPHBIE CXEMBI.
MeTobl U3MEpEeHHs YIIIOBBIX KOOPJAUHAT. AMIUTHIYTHBIN U (Da30BBIN yriomep.
PaguorexHuueckas cucrema U3MEpEHUs CKOPOCTH.

Cuctemsl iepenaun HHPOPMALUU U UX KIaccuuKanus.

[IpencraBnenue o cersax cBa3u. Knaccudukanus cereit (ananorosas, udponas).
XapaKkTepUCTUKH CETEN.

OCHOBBI OCTOPOEHUSI MHOTO(YHKIIMOHATIBHBIX ceTell. Cetn nepeaayu faHHbIX. OCHOBBI
MOCTPOCHHS, KIacCU(UKAIHs, OCHOBHBIE XapaKTEPUCTUKH.

CucteMsl CBSI3U C YATOTHBIM PA3ECICHHEM KaHaIoB. X MpUMEHEeHNEe B MAruCTpalbHbIX U
JIOKaJbHBIX ceTAX. CUCTEeMBI CBA3U C BPEMEHHBIM pa3/ielIeHUEM KaHaloB. TakToBas U
LIMKJIOBAsi CHHXPOHU3aLU.

AMIUTUTYTHBIE, YACTOTHBIE U UMITYJIbCHBIE IIU(POBBIE MOAYIIATOPHL. MIX MpuMeHEeHNnE B
CUCTEMAx CBSI3H.

CHUHXpOHM3ALKA B CETSIX U CUCTEMAaX CBA3U. MeTO bl CHHXPOHH3ALIUU.

CriocoObl KOMMYTAIMH B CETSIX CBsI3U. KpoccoBast KoMMyTaIusl, KaHaJlbHAash KOMMYTalus,
KOMMYTalus COOOIIEHUs, TaKeTHAsi KOMMYTalusl, THOpUIHAs KOMMYTaIusl.

LleHTpBI KOMMYyTAIMK COOOIIEHHH. MHOTOYPOBHEBBIC IICHTPHI.

Bune! cereit, TokanbHbBIE U TI00ATBHBIE CETH.

Tenedounnsie, Tenerpadusie U pakcumuibHble ceT. [IpencraBnenne o0 HHTEpHETE.
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OcCHOBHbIE XapaKTEPUCTUKHU MapaMeTPOB ceTel. 3arpy3Ka CeTu, BXOASIINUNA MMOTOK,
MPOITYCKHAsi CTIOCOOHOCTh, HAEKHOCTD. [IpOTOKOIBI, UX POJIb U UEPAPXUS
TeopeTnyeckre OCHOBBI TPOCKTUPOBAHUS ceTel. MaTeMaThiecKoe ONMCaHUe
MHOT'OKaHaJIbHBIX CETEH.

Cetu coToBoii cBsizu. [leimkuHroBas CBSI3b.

3amaya OIIMMHU3AINA B CETIX CBA3M.

. JIuauu cBa3u. VIX BUABI M1 OCHOBHBIE XapaKTEPUCTHUKH.
72.
73.

OnToTeNneKOMMYHUKALIMOHHBIE CETH CBA3HU. IX OCHOBHBIE TapaMETPBHI.

[ToHATHUS STEKTPOMArHUTHOW OOCTAHOBKHU M 3JIEKTPOMAarHUTHONH COBMECTHUMOCTH
PaaAMOAIEKTPOHHBIX cpeAcTB. OCHOBBI YNIPABICHUS UCIIOIB30BAHUEM PaJMOYaCTOTHOIO
CIIEKTPA.

XapakTep U3MEHEHHsI CUTHAJIA B TOYKE NPUEMA. 3alIUTHOE OTHOIIEHKE. JlocTaTOYHbIE
YCJIOBHS 3JIEKTPOMAarHUTHOM COBMECTUMOCTH.

OcHoBHBIE TOHATHS TeopuH nHPopManmu. Bunel napopmarmu. KonmaectBo
nH(popManuu. DHTPOTHSI.

OKOHOMHOCTb Kozia. PaBHOMEpHBIE M HepaBHOMepHBbIe Koabl. Kox Illennona-®ano. Kox
Xaddmana

KonupoBanue u nexonupoBanue. Paccrosane Xemmunra. Jlekoaepbl MaKCUMaJIbHOTO
npasaononodus. Koasl ¢ 0000mEnHbIME TpoBepkaMu Ha 4€THOCTh. Ko XemMuHTa.

[TonnHnoMuanbHbIe KOABI. [lukimnueckre koapl. [ pynmoBbie KOBI.
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