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[IporpamMma BCTYNUTEIBHBIX UCIBITAHUN (POPMUPYETCS HA OCHOBE COOTBET-
CTBYIOIIUX (heiepalibHbIX IOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAAPTOB BbIC-
11ero 00pa3oBaHus MO MPOrpaMMe CHEUATUTETa U IPOrpaMMe MarucTparypsbl.



[Iporpamma BCTYNUTENBHBIX 3K3aMEHOB B aCMUPAHTYPY MO HAPABICHUIO
noarotoBku 11.06.01 — «DnexktpoHnka, paauOTEXHHKAa M CHUCTEMBI CBS3U» IIO
npodpuato  «CHUCTEMBI, CETH U YCTPONCTBA TEICKOMMYHHMKAIIMI) COCTaBJIEHA Ha
OCHOBE O0IIIel YacTH MPOTrpaMMbl — MUHUMYMa KaHJIMJIATCKOTO dK3aMEHa I10 JIaH-
HOM crienuaibHOCTH. [IporpaMMbl COJIEPKUT TPH pazjiena:

- OCHOBBI TeOpHH UH(OPMAIIUH U CBS3H;

- CETH CBS3W,

- TEJICKOMMYHUKAIIHOHHBIE CUCTEMBI U YCTPOMCTBA.

B ocHOBY mporpaMmbl IOJOXKEHBI CIEAYIOIIME BY30BCKUE AUCLUIUIMHBIL:
«Teopus anexTpuueckoil cBs3n», «CeTH CBA3M U CUCTEMBI KOMMyTauum», «Teo-
pust uadopmaruny, «HampaBmustomuye CUCTEMBI AJIEKTPOCBSI3N», «MHOTOKaHATb-
HBIC TEJICKOMMYHHKAIMOHHBIE CHCTEMBD», «Pamuornpuemueie ycTpouctBay, «Pa-
JAOTIEPENAIOIINE YCTPOMCTBA U AP.

|. OcHOBBI TeOpUU MH(DOPMAIIUU U CBA3U

HenpepbiBHbIE, TUCKPETHBIE U CMELIAHHBIE CIy4YalHble Ipolueccel. Mero-
Ipl MX onucanus. HopmanbHble, yaCCOHOBCKHE U MapKOBCKUE Iporeccsl. Koppe-
JSIUOHHBIE (QYHKUIMU U SHEPreTHUECKUE CIIEKTPhl TUIIOBBIX COOOIICHUNA U CHUTHA-
JIOB CBSI3H.

Mopenu cucteM M KaHAJIOB Nepeaadyd HHPOpMaluun. AJITMTUBHBIE U MYJIb-
TUIUIMKAaTUBHBIE TIOMEXH B KaHajax CBA3W. KaHanel ¢ 3aMuUpaHUsSIMH M pacCesHU-
EM.

OOmue MoHATHA U KOJUMYeCcTBEHHass Mepa nHpopMauuu. OCHOBHBIE CBOU-
CTBa SHTPOMMH. DHTPOIHSI MCTOUYHUKOB AUCKPETHBIX M HEMPEPBIBHBIX COOOIIE-
Hui. [IponM3BOAUTENBLHOCT UCTOUHHKA COOOILEHUI M €ro COrjacoBaHUE C KaHa-
JIOM IIepeaayH.

NupopmalinoHHbIe XapaKTEPUCTUKA HUCTOYHUKOB TUCKPETHBIX U HETpe-
pBIBHBIX cooOmenuit. [IpomyckHasi cmocoOHOCTh U OcHOBHas TeopeMma IllenHona
JUISL TUCKPETHBIX U HEMPEPHIBHBIX KAaHAJIOB C IIyMaMH U 0€3 IIIyMOB.

MeTtoap! pemieHus 3a1a4i 0OHApYKEHUs, pa3iInueHuss U GUiIbTPALUU CUT-
HAJIOB, NIPUHUMAaeMbIX Ha (oHe noMex. OnTuManbHas JTUHEHHas U HelIUHeWHas
GunbTpanys N0 Pa3IUYHbIM KPUTEPUSIM.

DJIEMEHTBI TEOPUU ONTHUMAIBHBIX CTATUCTHYECKUX PEIICHUU. ATIPUOPHBIE
U aroCTEpUOpHBbIE BEpOATHOCTH, (popmyna baiieca. DyHKUUA NpaBIONOAOOUS.
Pemaromue pynkunu u pyHkimu norepb. Kputepun onTuMaabHOCTH.

DJIEMEHTBI TEOPUU JIMHEWHOTO W HEJIMHEMHOTO Pa3/IEJICHNUs] CUTHAJIOB IPH
MHOTOKAaHAJIbHOM TMepeaye.

Mertoapl MOAYISALMM U ACTEKTUPOBAHUS HENPEPBIBHBIX cUTHAiIoB. Cpas-
HUTEJIbHAS OLICHKA ITApaMETPOB MOAYJIMPOBAHHBIX CUTHAJIOB IIPU HUCIIOJIb30BAaHUU
ammuutyaHou (AM), gactotHoit (UM) u dazooii (OM) moxynsmuu. [Hupokomno-
JIOCHBIE CUTHAJIBI M UX OCHOBHBIE CBOMCTBA.

JluckpeTr3anus U KBaHTOBAaHUE HENpepbIBHbIX curHaios. L{udpossie me-
Toabl (popmupoBaHus U 00paboTku curHanoB. lludpossie unbTper. [Tomexo-
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ycroiunBoe U 3(p(HEeKTUBHOE KOJUPOBAHME, OCHOBHBIE aITOPUTMBI U XapaKTepu-
CTUKH.

Il. Cetu cBsI3n

Knaccudukanus, 3neMeHTbl U XapaKTePUCTUKH COBPEMEHHBIX CETEH DIIeK-
TPOCBA3U. XapaKTEPUCTUKU OCHOBHBIX JJIEMEHTOB CETH JJIEKTPOCBS3H: OKOHEU-
HBIX YCTPOWCTB, JUHUW CBA3U, KAHAJIOB U TPAKTOB CBSI3U, CTAHIIMK U y3710B. Cpas-
HEHHUE CMOCOOOB KOMMYTAIIMU B y3JIax CBSI3M (KOMMYTAIIUsl KaHAJIOB, COOOIICHUH,
MaKeTOB, KPOCCOBasi KOMMYTaIlusi, KOMMYTalllsd ONTHYECKUX MOTOKOB), 00JacTh
ux npuMeHenusa. OCHOBHbIE TpeOOBaHUs K KaHajlaM CBSI3U M CHCTEMaM KOMMYTa-
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Cucrema anextpocBsizu Poccuiickoit denepanuu u €€ OCHOBHBIE TOJICH-
cteMbl. COCTaB U OCHOBHBIE XapaKTEPUCTUKUA CHCTEM JIOKYMEHTAJIbHOM 3JIEKTPO-
cBs13u (AD9C) u tenedonnoit csazu (CTPC). [IpuHImMIBl NOCTPOEHUS U NEPCHEK-
THUBBI pa3BUTUA EIWHON ceTH 31eKTpOCBsi3u cTpaHbl. COBPEMEHHBIE M IEPCIIECK-
TUBHbBIC TIPUHITUIIBI IOCTPOCHUS TeNe(OHHBIX CEeTel, B TOM YHCIIE CETH aOOHEHT-
CKOT'0 JOCTYIA U TPAHCIOPTHOM ceTu. Opranu3anus HyMepalus Ha COBPEMEHHBIX
Tene@oHHbIX ceTsax. OCOOEHHOTH NMPUMEHEHHUs] CUCTEM CUTHAJIM3allMd Ha Tele-
dbonnbIx cetsax. Cucrema curHamszanuu Noe7 MCO-T. OcobeHHOCTH 0OecIIeueHUs
CUHXPOHM3ALIMU Ha CETAX JIEKTPOCBS3H.

[Toctpoenue nudposbix cetreit ¢ uarerpanueit ciayx6 (LICHUC). Hlupoxo-
nonocHble [ICMC n ux OCHOBHBIE XapaKTEPUCTUKH. [IpUHINANBI TOCTPOCHUS WH-
TEJJIEKTyalbHbIX ceTeil. CeTH MOABMKHOM CBSI3U BTOPOT'O U TPETHETO MOKOJICHUH.

VYnpasnenne Ha ceTsix cBs3u. OcobeHHoctu koHuenuuu [MN MCO-T.
[leHTpamu30BaHHOE U ACHEHTPAIM30BAHHOE yIIpaBiieHHuE. Mepapxus yrpasiieHus.
Junamudeckoe yrnpaiienue. OCOOEHHOCTH YIPABJICHUS Ha CETSIX C KOMMYTaluen
KaHaJI0B, KOMMYTallHEN MaKETOB, KPOCCOBOM KOMMYTALIUEM.

CTpyKkTypHBIN aHanu3 U .CUHTE3 ceTed cBsa3u. CeThb CBSI3M Kak OOJbIas
cucrtema. CUCTEMHBIN MTOAXOJ K aHAIU3Y M CUHTE3Y ceTel cBs3u. PacnpeneneHue
KaHaJIOB Ha ceTssX. MeTolbl ONTUMHU3ALUN CTPYKTYphI cereid. OnTuMusanus pas-
BUBAIOIIMXCS CTPYKTYp. [IporHo3npoBanre OCHOBHBIX IapaMETPOB CETEH CBA3H.
MeTtoabl CTaTUCTUUECKOTO MOAEITUPOBAHUS CETEN CBSI3HU.

I1]. TenekoOMMyHUKAIIMOHHBIE CUCTEMBI U YCTPONCTBA
3.1 Hampasnstomue cpeabt

Hanpagsnstomue cpeast (HC) kak KOMIOHEHTHI ceTel, nxX Kiaccudukaims,
KOHCTPYKIIUSI U1 OCHOBHBIE XapaKTEPUCTUKHU.

Bonokonno-ontuueckue nuHuu cBsizu (BOJIC) kak nHaunbosee mepcriek-
tuBHBIA TUT HC, 0COOEHHOCTH pacmpocTpaHEHHUs CHTHAJa M0 MHOTOMOJOBBIM H
OJIHOMOJIOBBIM ONTHYECKUM BOJIOKHAM, OLICHKA MMapaMeTpOB MEPEeNauyd U JAUCHEP-
CHUOHHBIX CBOMCTB ONTUYECKUX BOJIOKOH.



[Tponecchbl pacnpocTpaHeHusi cUrHaioB B nekTpuyeckux HC paznudHoro
Tuma (MPOBOJIHBIX U PAJIN0), TEOPUS Mepeaaun curHaioB no snekrpuyeckum HC u
MPUHITUIIBI pacyeTa OCHOBHBIX mapamerpos HC.

B3anmubie anektpomarauTHeie BiausHus B HC pasnmuuHoro tuma, coBpe-
MEHHBIE METO/IbI 3aIIUTHI OT OMACHBIX U MEUIAIOIIUX BIUSHUM.

OrneHka MpoIyCKHOW CIIOCOOHOCTH, MapaMeTPOB HAJIEAKHOCTH, )KUBYUYECTH,
MIOMEXO0YCTOWYNBOCTH U 3JIEKTPOMArHUTHOM COBMECTUMOCTH pazinuHbix HC.

Hopmuposanne napamerpoB HC paznuunoro tuma. OCHOBHBIE pEKOMEH-
nanun MCO no HC.

3.2 CuctemMbl KOMMYTaITUU

IloTokM BBI30BOB, X OCHOBHBIE CBOWCTBA M XapaKTepUCTUKU. IIpocteni-
M TIOTOK BBI30BOB U €r0 CBOMCTBA. MeTO/Bl MPOTHO3UPOBAHUS TEIEPOHHOM
Harpy3Kd, XapaKTepUCTHKU KauecTBa oOciyxkuBaHusa. OOCIyXHBaHHE MOTOKOB
BBI30BOB ITOJIHOJOCTYITHBIM IIyYKOM C IOTEPSIMH U 0KMJIAHHEM.

MeTtoapl pacueTa IpOMYCKHOW CHOCOOHOCTH MHOTO3BEHHBIX KOMMYTallU-
OHHBIX cxeM. OCOOEHHOCTH pacyeTa MPOMYCKHOM CIHOCOOHOCTH MYJIbTHCEpPBHC-
HBIX CETEH.

CrpykTypa COBPEMEHHBIX KOMMYTAllMOHHBIX Y3JI0B, COCTaBHbIE YaCTH, UX
Ha3HAYEHUE U OCHOBHBIE XapaKTepUCTUKHU. OJTHO- U MHOTO3BEHHBIE CTYIIEHHU HC-
KaHMSI, UX Ha3HA4eHHE U peKuMbl padoThl. CriocoObl 00pa3oBaHUsl MOJHO- U
HETOJHOJAOCTYITHBIX BKJIIOUCHHM MYy4YKOB KaHaIOB (mpuOopoB). OOyCIOBIECHHOE
uckanue. HeGnokupyromuye KOMMyTallMOHHbIE OJIOKH, UX CTPYKTYpPHBIE IMapaMeT-
pbl U 00JacTh nmpuMeHeHus. [IpocTpaHCTBEHHO - BPEMEHHbIE KOMMYTAllMOHHbBIE
CUCTEMBI, CIIOCOOBI MOCTPOEHMSI, CTPYKTYpPHBIE TAPAMETPHI, 001aCTh MPUMEHEHHS.

[u¢poBble cucTeMbl KOMMYTAIlMM, MX COCTaB, CTPYKTypa W OIHMCAaHHE
npoueccoB  (QpyHKUMOHUpOBaHUS. (OCOOEHHOCTHM MOCTPOEHUS  YIPaBISIFOIIMX
YCTPOMCTB Y3JI0B KOMMYTallUK C MPOTPAMMHBIM yIpaBieHueM. S3bIk crienuduka-
nmuu 1 onucanuid SDL fI3pik mporpammupoBaHusi Beicokoro ypoBus CHELL.
[TpyHLIMIIBI TEXHUYECKOTO OOCIIYKMBaHHS Y3JI0B KOMMYTAIlMK C MPOrpaMMHBIM
ynpasienueMm. A3pik quanora MML.

V31161 KOMMYTalMK [TAKETOB, UX COCTAB, CTPYKTYpa, ONMCAHUE IPOLIECCOB
¢dbynkunonupoBaHusi. CpaBHUTENbHAS XapaKTEpPUCTHKA MPOTOKOJIOB X»25, FR,
TCP-EP, ATM. Ocob6eHHocTi (GyHKIMOHUPOBAHUS Y3JI0B OBICTPON KOMMYTalUU
MAKETOB.

OnTuyeckue CUCTEMbl KOMMYTAIIUH.

3.3 MHorokaHajbHbIE TCIICKOMMYHUKAITHOHHBIC CUCTCMbI
MGTOI[LI (I)OpMI/IpOBaHI/ISI KaHaJIbHBIX W T'PYIIIOBBIX CHUTIHAJIOB B aHAJIOI'O-

BbIX cuctemax nepenauu (ACII). Opranuzanys 1 OCHOBHBIE XapaKTEPUCTUKHU aHa-
JIOTOBBIX KaHAJIOB M TPakToB. OCOOEHHOCTH OpraHU3alMs JTUHEHHOTO TpaKTa



ACII. Pacuer u HOpMUpPOBaHHE MOMEX U MCKaXEHUW B KaHanax U Tpakrax ACIL
MeTonbl 60pHOBI C TOMEXaMU U UCKAKEHUSIMHU.

Ocobennoctu (popmupoBaHusi HU(PPOBLIX CUTHAJIOB MPH HCIOJIb30BAHUU
UMITYJIbCHO-KOJIOBOM  Moayisiiun  (MKM), apganTuBHOW — JenbTa-MOIYIISIIAN
(AIM), anantuBHOM U depeHINATIBHONM HMITYJIbCHO-KOJOBOM MOIYJIAIINN
(AAVKM). Onenka 3aiiiIIeHHOCTH OT IITyMOB KBAaHTOBAHUS MPU JIUHEHHOM U He-
JUHEWHOM KOoAupoBaHuu. [IIyMbl JUCKpETU3alUK U HE3AHITOrO KaHAJIA.

Ocobennoctu ¢popmupoBanus 1ukiaoB mnepegaun [[CII mie3noxpoHHOM
(IIIN) u cunxponnoit (CLU) mudpoBbix uepapxuii. OpraHuzamusi TaKTOBOH,
LUKJIOBOM U CBEepXUMKIOBOW cuHXxpoHuzauuu B L[CII. AnanTuBHbIE NPUEMHHKU
cuHxpocurtasiia. OCHOBHbIE MapaMeTpPbl CUCTEMbI CUHXpOHU3AMU. OCOOEHHOCTH
BpeMeHHoro rpynnoodpa3oBanus B [1LI1 u CLIU.

[IpuHIMOB OpraHU3allid U HOPMHPOBAHUE OCHOBHBIX XapaKTEPUCTUKU
nU(MPOBBIX KaHANOB M TpakToB. OpraHuzanus HUQPPOBBIX JIMHEHHBIX TPAKTOB
(LIJIT). Pacyer 1 HOpMUpOBaHHE MOMEX U UCKAKEHUM B IHUQPPOBBIX KaHajlaxX U
TpakTaXx. OcoGeHHOCTH (OPMUPOBAHUSA U OCHOBHBIE XapaKTEPUCTHKU KOJIOB B
[IJIT. MuoroypoBHeBble Koabl. CBsi3b MeXay KOA(D(PHUIIMEHTOM OIMIMOOK M 3allu-
IIEHHOCTBIO Ha BXOJie pereHeparopa. PazoBbie ApoxaHus. [IpuHIMIBI HOPMHUPO-
BaHUs OIIMOOK U (Pa30BbIX JIpOKaHUM B IM(POBBIX KaHANaX U TpakTax. Perenepa-
1Us IUQPPOBBIX CUTHANIOB. BrIOOp M onTuMuU3aIus nmapaMeTpoB OCHOBHBIX Y3JIOB
pereneparopa. [IpyHIMIIBEI pacyeTa JIMHBI y4acTKa pEreHepalnuyd MpHU UCIIOIb30-
BaHHMH PA3JIMYHBIX HAIPABJISIOLIUX CPEL.

Oco0OEHHOCTH TOCTPOCHHSI BOJIOKOHHO-ONTHYECKUX CHUCTEM IepeAaydu
(BOCII). Metoapl ymioTHEHHsSI BOJIOKOHHO-onThueckux nuHuil cBsizu (BOJIC).
OCHOBHBIE XapaKTEPUCTUKH AKTHUBHBIX M IMACCUBHBIX KOMIIOHEHTOB BOCII wu
BOJIC. CgoiicTBa 1 mapaMeTphbl JIA3EPHOTO U3Ty4eHUs. [ eHepanns KOrepeHTHOrO
ONTHYECKOIr0 U3ay4eHuss. OCHOBHBIE METO/IBI MOAYJISIMHU U NIEPENAUN ONTHYECKUX
curHaioB. CBOMCTBa U MapaMeTpbl MPUEMHUKOB ONTUYECKOr0 n3iydeHus. [Ilymel
¢doronpueMHUKOB. OCHOBHBIE METOJbI MTPUEMA ONTHUYECKOTO u3inydeHus. [Ipsmoe
dotonerektupoBanue. GoTorerepoauHHbIN TpreM. Kospl B UDPOBBIX JTMHEWHBIX
tpakTtax BOCII. OcobeHHOCTH pereHepanuyu ONTHYECKUX CUTHaIoB. ONTHYECKUE
ycunutenu. [Tomexu u nckaxenus B kaHanax u tpakrtax BOCIL. Meroas! pacuera
JIIMHBI yuactka perenepanuu BOCII.

Meroabl OLIEHKM KayecTBa MepeAaud WHGOpMAlUu MO aHaJOTOBBIM H
nM(poBBIM KaHanaMm U TpakTaM. OObEKTUBHbBIE U CYOBEKTUBHBIE METO/IbI OLICHKU
KauecTBa nepenayu. [IpuHIMIIBI HOPMUPOBAHMS KauecTBa Nepenayu nHpopMauuu
10 KaHAJIAM U TPaKTaM.

Onenka Bo3moxkHocTeil coBMecTHOM padoTbl ACII u LICII Ha Tenekommy-
HUKAIMOHHBIX CETSX.

OcHOBHBIE TIOKA3aTeNIN HAJEKHOCTH M METObl OIICHKH HAJEKHOCTU 000-
pyJlOBaHUs, KaHAJIOB U TPakTOB. CrIOCOOBI MOBHITIIEHUST HAJICKHOCTH.



3.4 PanuopeneiiHble IMHUU U CITyTHUKOBBIE CUCTEMBI CBS3H

Oco0eHHOCTH Mepelayl MHOTOKaHAIBHBIX CUTHAJIOB B aHAJIOTOBOM (hopme
o paauopeneitHeiM JuHusaM (PPJI) mpsiMmo#t BUAMMOCTH M CIIyTHHUKOBBIM CHUCTE-
MaM cBsi3u (CCC). IToporoBbie OTHOIIEHHUSI CUTHAJIA K TEIJIOBOMY IIyMYy. DHepre-
TUYECKHUE PACUYEThl YPOBHEH MOJE3HOTO U MEIIAIOIIUX CUTHAJIOB. MeTo/Ibl MOBbI-
HICHUS] TTOMEXO0YCTOMYMBOCTU. OOIIMe XapaKTepUCTUKU CHCTEM, TUIIOBBIE Mapa-
MeTpbl. CTPYKTYypHBIE CXEMBI YCTPOMCTB U BEIOOP UX MTapaMETPOB.

Oueprerudeckuii pacuet guHUN CCC 1 BRIOOp MapaMeTpoB ammaparyphl.
Oco0eHHOCTH MOCTPOCHHSI AOOHEHTCKUX M IUTI030BBIX 3€MHBIX CTaHILUH, OOPTO-
BbIX peTpaHciiaTopoB. [Ipumepsl coBpemennblx CCC u 00acTH UX MPUMEHEHHS.
Tunel opOUT, X SHEPTETHUECKUE NapaMETPhI U IJIAHBI YACTOT.

MexcumBonbHble nckaxenuss (MCH) B cucremax mnepeaadd UU(pPOBBIX
curHanoB no PPJI u CCC. Baussuue AUX n ®UX nuHEHHON 4acTU CHUCTEM Ha
MCH. Pacuer BepoATHOCTH OLIMOOYHOrO MpHemMa. BiusHHE TEmIoBBIX LIYMOB,
Memaomux curiagoB 1 MCU Ha BepoATHOCTh OIMOOYHOrO mpuema. MeTojibl
MOBBILICHHSI TOMEX03alUIIEHHOCTH. CXeMBbl U IPUHLUIIBI paOOThl SKBaJIali3epOB.

MeTonsl opraHu3aliid MHOIOCTAaHIIMOHHOTO AocTyna. CpaBHEHHE CUCTEM C
yactotHeiM (M/IYP), Bpemennsim (MJIBP) u xomossiM (MJIKP) paszneneHuem.
TuroBbIe CUCTEMBI U X MTAPAMETPHI.

3.5 HaseMmHbIe CUCTEMBI CBSI3H C IIOABUXXHBIMU 00BEKTaMH

Oco0eHHOCTH paualIbHBIX U COTOBBIX cHCTeM. OCHOBHBIE aHAJIOTOBBIE U
nM(pOBBIE CTaHIAPTHl CUCTEM TPAHKUHIOBOM, MEUIKUHITOBOW U COTOBOM CBSI3H.
YacToTHBIE TUIAHBI, SHEPrETUYECKUE MMAPAMETPHI, OPTaHU3ALMUS MHOTOCTAHLIMOH-
Horo joctyna. OcoOeHHOCTH paclpOCTPaHEHHsI CUTHAJIOB B YCJIOBHSIX TOPOJCKOM
3aCTpOMKU. Moaenu paJMOKaHAJIOB M BUIbI 3aMUpaHuil. PacueT oTHOMIEHHUS CUT-
Han-uHTepdepeniusa. [IpuHIMNBI YaCTOTHO-TEPPUTOPUAILHOTO TJIAHUPOBAHUS.
Pacyer OCHOBHBIX 3HEpreTuueckux mnapameTpoB. CrocoObl MOBBILICHHUS MTOMEXO-
yCTOMYMBOCTU. BUJIbI KaHAIOB CBSI3U U YIPABJICHUS, UX OpraHu3alusa U PyHKIHO-
HUpoBaHUe. B3anmoseicTBre ¢ ceTssiMu 0011IeT0 MOIb30BAHMS.

3.6 CHYTHI/IKOBBIG CHUCTEMBI CBA3U C IIOABHXKXHBIMU 00BEKTaMU

OCHOBHBIE THUIIBI UCHOJIB3YEMbIX OPOUT. DHEPreTUYeCKue COOTHOIIEHUS.
CpaBHUTENBHBIE XapaKTEPUCTUKU CyILIeCTBYOIMX U nepcnektuBHbix CCC ¢ mo-
JIBWKHBIMU OOBEKTaMH. J[namazoHbl 4acTOT, COCOObI OpraHU3allMid MHOTOCTaH-
IIMOHHOTO JO0CTyMa. BUbl HCMOJIB3yeMbIX CUTHAJIOB U MPOIYCKHAasi CIOCOOHOCTD
kaHanoB. [IpoGieMbl 371eKTPOMAarHUTHOM COBMECTUMOCTU C HA3€MHBIMHU CHUCTeE-
MaMH.



3.7 YcTpoiicTBa reHepupoBaHus, GOPMUPOBAHUSA U 00PaOOTKU CUTHAJIOB

OcHOBBI Teopun aBTOKOJeOaHU. CXeMbl aBTOreHepaTopoB. MeTobl MO-
BBIIIEHUS CTAOMIIBHOCTH 4acTOThl. CHUHTE3 YacTOT.

VYnpasieHue napaMerpaMu BbICOKOYACTOTHBIX KoJieOaHuU. Buael mony-
JA0uU (MaHUIYJSLHUNA), UCTHOJb3yEeMble B TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAX.
MeTtonbl peanuzauuu MOayIsiuu. CxeMbl MOLYIATOpOB. POpMUPOBAHUE IIKUPO-
KOITOJIOCHBIX CUTHAJIOB.

OCHOBBI HETMHEHHOIN TEOPHH T'€HEPATOPOB C BHEIIHUM BO30YKICHHEM.
Kiacesl u pexumbl paboTel. CriocoObl 0becniedeHus MUPOKONOJIOCHOIO YCHIIEe-
Hus. CXeMbl peanu3aluy Ha Pa3uvHbIX aKTHBHBIX 3JeMEHTax. MeTolbl MOBbBI-
mieHus: 3HepreTudeckoit s3dpdexruBHocTU. CIoKEHHE MOIIHOCTEH T'€HEPaTOPOB.
CTpyKTypHBIE CXEMBbI IEPEAATYNKOB TEIEKOMMYHUKAIMOHHBIX CUCTEM.

OCHOBBI JMHEHHOM TEOpPUM YCWJIEHHUS pPAaJAUOYaCTOTHBIX KOJEOaHUIL.
Bxoanble nenu paanonpueMHukoB. [IpeoOpazoBanue yacToTsl koaedbanuii, [Ipu-
E€MHUKH MPAMOro npeodpasoBaHusi. OCHOBBI TEOPUU CYNEPreTEPOJAUHHOIO MpU-
eMa CUTHaJIOB. [[pMHIIMIIBI TOCTPOEHUS TPAKTOB MPOMEKYTOUHON YaCTOTHI.

JlnHaMUYecKUi JMana3oH paJuoNpUEMHBIX YCTpOHCTB. MeToabl MOBBI-
HICHUS JIMHEMHOCTU M pacCLIMpEeHHs AMHAMUYEeCKOro auanazoHa. CrnocoOsl mmo-
BBIIICHUS TOMEXO03alUIIIEHHOCTH.,

Cucrtemsbl u ycTpoiicTBa (pa30BOM, 4aCTOTHOM M BPEMEHHON (TaKTOBOW)
cuHxponuzanun. O0o0uIeHHbIE ypaBHEeHUs. JInHeitHbIe pexxuMbl padoThl. Henmu-
HeliHas Teopus cuHxpoHu3auuu. [Iponeccsl 3axBara M ycToHuuBOoCTh. Pabota
CHCTEM IPH BO3JACHCTBUU TTOMEX.

OCHOBBI KOMIIBIOTEPHOTO MOJIEIUPOBAHMS U CXEMOTEXHHYECKOTO MPOEK-
TUPOBAHUS TEIEKOMMYHUKAIIMOHHBIX YCTPOUCTB. MeToasl (hopMHpOBaHUS Ma-
TEMaTUYECKUX Mojenel u 0a3 naHHbIXx. OCHOBHbIE MAaTEMaTUYECKUE METObI, aJl-
TOPUTMBI U KOMIUIEKCHI IPOTPAMM.

Jluteparypa

1. JIesun b. P. Teopernueckre OCHOBBI CTATUCTUUYECKON PAIMOTEXHUKH. -
M.: Panuo u cBsa3b, 1989. - 656¢.

2. Knosckmii 1. JI. Teopust 97eKTpUUYECKON CBS3M. YUEOHUK /TSI BY30B. -
M.: Paguo u cBs3b, 2005.

3. 3roko A.T'., Kiosckuii JI./1., Hazapos M.B., ®unk JI.M. Teopus mepe-
naun curHanoB. Yueonuk g BY3oB. - M.: Panno u cBs3n, 1986, - 304c.

4. Bapakun JLLE. CucteMsbl CBsi3W C IIyMOMNOJOOHBIMU CUTHAJIaMH. - M.:
Panuo u cBsa3w, 1985,-364c.

5. UranoB B.U., lN'opnuenko B.H., ITonos I'.H. u ap. lludpossie u anano-
rOBbIE CHCTEeMBbI nepenadn. YueOHuK a1 BY3oB. - M.: Paguo u cBs3p, 1995, -
232c.

6. Hanpagssiroriiue cucTeMbl SJIEKTPOCBS3N Y UYeOHUK i By30B. B 2-x To-
Max. Tom 1. Teopusa nepenauu u Bausinus: Augapee B.A., [ToptHoB 2.JI., Koua-

8



HoBckuit JI.H., Tlox penakuumein Auapeea B.A. -7-e u3z., mepepad. u mom.- M:
["opsiuast muuus -Tenekom. 2011 r.-424c¢.:um.

/. Hanpasisitonue cUCTeMbl SJIEKTPOCBS3H YUeOHUK i By30B. B 2-x To-
Mmax Towm 2. [IpoexkTupoBanue, CTPOUTENHCTBO U TEXHUYECKAs AKCILUTyaTanus: AH-
npeeB B.A., bypoun A.B., IloptaoB D.JI., Kouanosckuii JI.H., [Tonos B.b. Ilox
penakiueir AuapeeBa B. A. 7-e uzn., nepepad. u. gom.- M. I'opsiuas nuHus -
Tenexom. 2010

8. MHorokaHanpHbIe TE€JIEKOMMYHUKAIIMOHHBIE cucTeMbl. Yacte 1. [Ipun-
UMbl IOCTPOEHUS TEJICKOMMYHUKAIIMOHHBIX CUCTEM C BPEMEHHBIM pa3ieieHUueM
KaHaoB. YueOHoe mocobue: Tumenko A.b., CuBomsicoB [[.B., lopomes A.B.,
CnsagueB A.A. - Uadpa-M, PUOP. 2013. 104 c.: un. ISBN: 978-5-369-01184-3

9. bemmmamu [Ix. [ludposas tenedonus. Ilep. ¢ anrn. - M.: Pagno u
CBs3b, 1986, - 544c.

10. CnenoB H.H. Cunxponnsie nudponsie cetu SDH. . M.: Dko - Tpens,
1997r. - 148c.

11. OnTuyeckue TEIEKOMMYHHKAIIMOHHBIE CUCTEMbI. YUEeOHUK ISl BYy30B/
B.H. T'opauenko, B.B. Kpyxmanes, A.J[. Mouenos, P.M. lllapadpyraunos. Ilox
pen. Ilpod. B.H. IN'opauenko.- M: TI'opsiuas nunus-Tenekom, 2011.-368 c.: u.
ISBN 978-5-9912-0146-9.

12. Cxnspo O. K. BOJIOKOHHO ONTHYECKHE CETH U CUCTEMBI CBSI3U: Y4eo-
HOoe mocobue. 2 e usa., crep.— CII6.: U3pgarenscTtBO «Jlauby, 2010.— 272 c.:
ni1.— (YaeOHuku 11 By30B. CrernuanpHas auteparypa). ISBN 978-5-8114-1028-
6

13. IBapy M. Cetn cBsI3U: MPOTOKOJBI, MOJICIMPOBAHUE U aHAJIN3: B
2-x 9. [lep. ¢ aurm. -M.: Hayka, 1992r.-4. 1 -336 c., 4.2-272c.

14. AsTomaruueckas kommyTtamus. [loxg pea. Meanosoit O.H. - M.:
Panuo u cBsa3b, 1998r.-624c.

15. Bokkep I1. ISDN. I{udpoBas cetb ¢ unTerpamuei ciryx0. [Tons-
THsI, METOJIbl, CUCTEMBI: Tiep.c HeM.-M.: Paauo u cBs3b, 19911.-304 c.

16. I'pogues U.U., Bepauk C.M. Jlunuu cBsizu. - M.: Pagno u cBsi3b,
1988 r. -544 c.

17. IlpoekTupoBaHWEe W TEXHUYECKAs AKCILTyaTallusl CeTeH Ieperadyu
IUCKpeTHBIX cooOmenuit. / Ilox pen. I'.Il. 3axapoBa - M.: Paguo u cBs3b,
1988 r. - 360 c.

18. HanexxHocTsh u s)kuByudecTh cucteM cBsi3u. / [lox pen. b.5.[lynauka
- M.: Pagmno u cBs3b, 1984r.-216¢.

19. ®unun B.I1. MeToasl aHanm3a CTPYKTYPHOH HAAEKHOCTH CETEH
cBsa3u. - M.: Pagno u cBsa3p, 1988r.-208c.

20. Teopus ceteit csa3u. / [lox pen. B.H. Porunckoro - M.: Paauo u
cBsI3b, 1981 1. -192c.

21. Kopnsimes FO.H., ITmennuanukoB A.Il., Xapkesuu A.J[. Teopus
tenerpaduka. - M.: Paamo u cBsizp, 1996 1. - 272 c.

22. CokonoB H.A. Cetu aboneHTCKOro noctymna. [IpuHIUne moctpo-
enus. - [lepmb.: 3A0 "UI™ DuTep - npodu", 1999r. -254 c.



23. Jlarytun B.C., CtrenanoB C.H. Tenerpadux MyJIbTHUCEPBUCHBIX
cerei cBa3U. - M.: Paguo u c¢Bsa3p, 2000 r. - 320 c.
24. Tonpmureiin b.C. Curnanusanus B ceTaxX CBsaI3U. B 2-x Tomax. -
M.: Paguo u c¢BsA3b, 1.998 r: ToM 1 - 423c¢. , Tom 2- 443 c.
25. Hazapos A.H., Cumono M.B. ATM: TexHOJ0THUSI BBICOKOCKOPOCT-
HbIX ceTeil. M.: Dko-Tpens, 1998r.-234c.
26. I'pomakoB FO.A. CrangapThl U CUCTEMBI MOJABUKHOU PATUOCBSI3H.
M.: MexayHapoAHBIM LIEHTp HAy4YHOW M TeXHU4Yeckor mHpopmanmu, 1996. -
238 c.
27. CnoyrtHukoBas cBsi3p W Bemanue: CnpaBounuk. Ilog pen.
JI.A.KanTopa.- M.: Panuo u cBs3b, 1998.-344c.
28. Pagmonepenatomnue ycrpoiicta./Ilox pea. B.B. lllaxrunsasna - M.
Pangno u cBsa3s, 1.996, 540c.
29. Pangnonpuemnsie yerpoiictsa./Ilox pea. H.H.®omuna - M.: Paguo u
CBsI3b, 1996, 510c.
30. Hudposas mobunbHas paauocssazb/ B.A. Nankun.- M: [Nopsiuas auHus-
Tenexom, 2011.-594 c.: un. ISBN 978-5-9912-0185-8..
31. Merononornyeckue OCHOBBI CUHTE3a TEXHHUUECKUX CPEICTB olecreye-
HUS aBTOMAaTHU3UPOBAHHOTO PAJMOMOHUTOPUHIA COBPEMEHHBIX CHUCTEM TEJIEKOM-
myHukanuii. Monorpadus: Myxun W.E.-FO31'Y.2010.282c.: wi.ISBN 978-5-
7681-0571-6
32.Cuctemsl paauonpueMa udpoBeIX TUHUHN cBsizu.Monorpadwus. J[oBOHS
B.I'.-M.: Pagnorexuunka.2012.180c.:u1. ISBN: 978-5-88070-325-8
33. CoBpeMeHHbIE CUTHAJIbHBIE TEXHOJIOTHH. Y4ebHoe mocobue.l puropres
B.A.-C.-Ilerepoypr, BAC.2011.96¢.:un. Y JIK:621.396.229.
34.T'octioxun B.A., Tpycos B.H., I'octioxun A.B. AkTuBHBIC (azupoBaH-
HbIe pemeTkd. YueOHuk. M.: Pagnorexauka, 2011.-304c. ISBN 978-5-88070-243-
6
35.I'puropses JI.H. [{udpoBoe popMupoBanue auarpaMm HarnpaBIeHHOCTH
B (a3upOBaHHBIX AHTEHHBIX pelIeTkax. YueOHoe mocobdue.—M.: PaamorexHuka,
2010.—144c. ISBN 978-5-88070-243-5
36. MaprromeB FO.FO. [lpaktuka ¢yHKIIMOHUPOBaHUS MUGPOBOrO MOje-
JUPOBAHMS B PAJUOTEXHUKE. YueOHOe mocoOue Juisl BHICHIMX Y4eOHBIX 3aBejie-
Huil.M.: ['opsiaas muans-Tenexom, 2012.—186¢. ISBN 978-5-9912-0218-3
37.Azapos I'.1.TeopeTnueckrie OCHOBBI aHAIM3a ONIEPATUBHOCTH TEpeaadn
uH(popmauu B cucteMax ynpasieHus u cBa3u. M.: Axkagemus ['TIC MUC Poccun,
2012.-62c. YK 621.
38. I'puropreB B.A. CoBpemeHHBbIE CHUTHAJbHBIE TEXHOJOTUH. Y4eOHOe
nocobue .—CI16.:BAC, 2011.-96¢. YIK :621.396.229.
39. lleeB B.B. MHuoromno3uninonHas Moy snus. Ydaeonoe nocodue . CII6.:
BAC, 2011.-36¢. YIK 621.376.

10



IlIxa/ja oeHMBAaHUSA U MUHUMAJILHOE KOJIHYECTBO 0aJ1JI0B, MO/I-
TBep:KIalolee yCnenHoe MPOX0:KIeHHe BCTYNUTEJIbHOI0 HCIIBITA-
HHS (IJIS KA)KA0T0 BCTYNUTEJIbHOT0 HCIIBITAHMS)

IIIxana oneHUBaHUA

(KpuTEpHH BHICTABJICHHS OAJIJIOB)

49 6aI0B U MeHEE

50-65 6ayuioB

66-84 GatoB

85-100 6ayutoB

MuHMMaNbHOE KOJMYECTBO OajuioB, MOATBEPIKIAIOIIEE YCIEUIHOE

MIPOXOKJICHHE BCTYMUTENHHOrO UcbITanus — 50 6amos

[TocTynaronui:

- u310Kua meHee 25%
Marepuaia, Tpedyemo-
ro (QenepasbHbIM roc-
YIApCTBEHHBIM CTaH-
JapTOM  MOJTOTOBKH
aclMpaHTa 10 Halpas-

JICHHMIO,

- TIPOAEMOHCTPUPOBAI
HU3KHUI ypOBEHb TIy-
OMHBI M3JI0XKEHUS Ma-
Tepuala Mo Hampa,lie-
HUIO

[TocTynaronuii:

- m3noxun ot 50% 1o
75% wmarepuana, Tpe-
benepanb-
rOCy/IapCTBEH-

CTaHJapTOM
MOJITOTOBKH

Oyemoro
HBbIM
HBIM
acIm-
paHTa IO Hampasie-
HUIO;

- NIPOAEMOHCTPHUPO-
BaJl ypOBEHb TIIyOu-
HBl M3JIOKCHUSI MaTe-
pHana Mo Harmpaslie-
HUIO BBIIE CPETHETO

[TocTynaronui:

- U3JI0KuI oT 75% 1o
100%
Tpedyemoro
pAIBHBIM

Marepuala,

dbene-
rocyzaap-
CTBEHHBIM  CTaHIap-
TOM IOJTOTOBKH ac-
MUpaHTa 10 Harpas-

JICHHMIO;

- IPOAEMOHCTPHUPO-
BaJ BBICOKHM ypoO-
BEHb W3JI0KCHUS Ma-
TepUaja IO HaIlpas-
JICHHIO.

ITocTynaronuit:

- MPOJEMOHCTPHUPO-
BaJ BIIQJICHUE MaTe-
pHaJIoM, Kak IO IOJ-
HOTE, TaK W 10 TIy-
OWHE TOJHOCTHIO CO-
OTBETCTBYIOLIHM
TpeboBaHusIM  (eme-
paJibHBIM  rocynap-
CTBEHHBIM CTaHJAp-
TOM TIOATOTOBKH ac-
MUpaHTa TI0 HAIpaB-
JICHHIO;

- BJAJEET CHUCTEMOU
HAay4HbIX IIOHSTHUH,
KyJIbTYpOH MBIIILJIE-
HUs; (hakTaMu Hayd-
HBIX TEOpPUH; METO-
JaMd ¥ Tpoueaypa-
MU TpodecCuoHab-
HONl  JIeSTEIIHLHOCTH,
yMEHHue
1enb U chopMyaupo-
BaTh 3aJa4M, CBA3aH-

IIOCTaBUTH

HbIE C peanu3anuein
npodeccnoHaNbHBIX

byHKINH.
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[TporpamMma 0OCyX/I€Ha U peKOMEHI0BaHa JIJIsl BCTYMUTEIHLHOTO YK3aMEHa B
acupaHTypy no HampasiaeHuto noarotoBku 11.06.01 — DnexTpoHuka, paguoTex-
HUKA U CUCTEMBI CBSI3U, TPOPuib MOATOTOBKU «CHUCTEMBI, CETU U YCTPOMCTBA Te-
JCKOMMYHUKAIU» Ha 3aceqaHuu Kadeapsl KOCMHYECKOTO MPUOOPOCTPOCHUS U
cucteM cBs3u mpoTokos Nel ot «15» centsiopsa 2020r.

HayuHnplii  pykoBoauTENb HpOTpaMMbl BbICHIETO 00pa3oBaHUsS — MPO-
rpaMMbl  TOATOTOBKM  HAy4YHO-TIEJArOrMUECKUX  KaapOB B aCHHUpPaHType
0 HaIpPaBJICHUIO 11.06.01 — DnexkTpoHuKa, pPaAUOTEXHUKA U  CHUCTEMBI
cBs3U (mpoduiib — CUCTEMBI, CETU U yCTPOIMCTBA TEIEKOMMYHUKALMN) 11.(.-M.H.,
npod., npod . kad. KOCMHYECKOTO  MOPUOOPOCTPOCHUSI U  CHUCTEM  CBSI3U
['ynamoB A.A.
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