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1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

OcBoeHVe 3afaHHbIX AUCUMNIIMHAPHbIX KOMMETEHLUMIA MO OCHOBaM NOCTPOEHUS
NHAOKOMMYHUKALIMOHHBIX CUCTEM U CETEWN, N3ydYeHne CTyaeHTaMu 6a30BbiX MOHSATUN B
obnactn TeneKoOMMYHUKALMOHHbBIX TEXHOMNOMUIA U OCBOEHWE MU METOAOB NOCTAHOBKMU,
NOArOTOBKW W PELLEHUS HaYYHbIX, MHXEHEPHO-TEXHUYECKMX N SKOHOMUYECKMX 3aaad B obnacTm
TENEeKOMMYHMKaLUIA C UCNONb30BaHWEM COBPEMEHHBIX MHOPMALMOHHbBIX TEXHOOTUIA.

3agayum nsyyeHus AUCUUNIUHBIL:

- n3y4yeHune cnocoboB npeactasneHns nHcopmaunn, eé€ npeodbpasoBaHus, COBpEMEHHbIE
CMocoObl NOMYyYEeHUSA XpaHeHUS 1 BblAdaun LmnpoBor MHOPMAaLIMM NPUMEHNUTENBHO K
WHAOKOMMYHUKALMOHHLIM CUCTEMaM N CETAM; COBPEMEHHOM HOPMATUBHOM M NPaBOBOM
OOKyMeHTaummn B 06nact MIHAOKOMMYHUKALMOHHBIX TEXHOSOMIA U CUCTEM CBSA3U, BKITHOYas
3aKoHbl PO, mexayHapoaHble 1 HauMoHanbHble CTaHAapThl, pekomeHgaunn MexayHapogHoro
COH03a ANEKTPOCBA3N, CTaHAaPTLI CBA3W, MPOTOKOSbI, COBPEMEHHbLIX METOA0B yrnpaBrneHns
noTokamu Tpadmka B UHPOKOMMYHUKALIMOHHBLIX CUCTEMAX N CETAX U METOAbI NPOBeaEHUSA
UCNbITaHUA.

- (hopMuMpoBaHME YMEHUIN NPUMEHATb Ha NPaKTUKe Hay4YHO-TEXHUYECKYI0 NHGOPMaLnto,
OTEYECTBEHHbIN 1 3apyOexHbIN ONbIT NpU paspaboTke 1 aKkcnnyaTauum NMHPOKOMMYHUKALIMOH-
HbIX CUCTEM U CETEN; COCTaBNATb HOPMATUBHYIO AOKYMEHTALMIO (MLHCTPYKLMUK) NO
3KCMnyaTaLMOHHO-TEXHNYECKOMY 0BCNY>KMBaHUIO NHGOKOMMYHUKALMOHHBIX CUCTEM U CeTew;
MCNonb3oBaTb HOPMATMBHYIO 1 MPABOBYIO AOKYMEHTALMIO, XapakTepHyto Ans obnactu
WHAOKOMMYHUKaALIMOHHBLIX TEXHOMOMMA N CUCTEM CBA3W; BHEAPSATb NepPCneKTUBHbIE TEXHOMOMU
W cTaHgapThbl.

- OBNageHne OCHOBHbIMWU METOAaMU U CpeAcTBaMU NONYYEHUS, XpaHeHus, nepepaboTku
UHpopMaL MM B MHPOKOMMYHUKALIMOHHBIX CUCTEMAX 1 CeTsIX; HaBblkaMu UCMOMNb30BaHUA
HOPMaTMBHOW N NPaBOBON OOKYMEHTALMN N NepeaoBLIX TEXHOMNOMn B obnactu
WH(POKOMMYHMKALMOHHBIX TEXHOMOMMIA U CUCTEM CBS3W; HaBblkamu BbIDOpa CTPYKTYpbI
MHAOKOMMYHUKALIMOHHBLIX CUCTEM U CETEN N aHann3a NH(OPMaLNOHHBIX NPOLLECCOB M NOTOKOB
B 3TUX cucTemax, cnocobamm MoaenMpoBaHms MHGPOPMaLNOHHBIX NPOLLECCOB B UH(POKOM-
MYHMKaLMOHHBIX CUCTEMAX U CETAX; HaBblKaMy MPOEKTUPOBaHUSA MHEOKOMMYHUKALMOHHbIX
cUcTeM 1 ceTel C UCNosib3oBaHMEM NepeoBOro MMPOBOro OnbITa.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol

OucuunnuHa oTHocuTca Kk 0as3oBOM 4acTu y4yebHOro nnaHa MoaroToBku Gakanaepa Mo
HanpasneHnto 11.03.02 «MHPOKOMMYHMKALNOHHbIE TEXHOSOMMU U cUcTeMbl cBaAsny (b1.B).
OucumnnnHa unayyvaeTtca Ha 3 Kypce B 5 n 6 cemectpax. MaydeHne pgaHHOM AUCUMMAWHDI
Oasupyetca Ha cregylwmMx OucuMnivHax: matemaTuka, dusnka, Teopust 3NeKTPUYEeCKON
CBA3N, Teopus 3nekTpuyecknx uenen. B cBow  oyepedb, AaHHbIN Kypc, NOM1UMO
CaMOCTOSATENTbHOMO 3HaYeHus, SBNSAETCA MpeallecTByoWen OAUCUMNNUMHON ANna psaa apyrnx
avcumnnnH npodpeccnoHanbHoro 6rnoka, B nepsByk ovepedb, Ans OUCUUMNANH BapuMaTUBHOWM
yacTtu pasnnyHbIX npodunen, B YaCTHOCTU: «MeTponorus B OMTUYECKNX
TENEKOMMYHMKALMOHHBIX cucTeMax», «[1poekTupoBaHue, CTPOUTENbLCTBO M 3KCMyaTauus
BOJIC», «OnTudeckne unpoBble TeNEeKOMMYHUKALMOHHbIE cUCTeEMbI», «CeTn CBA3M U
CUCTEMbI KOMMYyTaLUn».

1.3. O6bemM aucumnnuHbl (Moaynsa) ¢ ykazaHuemM Tpy[oeMKOCTU BCeX BUAOB
y4yebHoM paboThbl

Obwaga TpyAoeMKOCTb ANCUMMMMHBI (MOAYNS) cocTaBnsaeT 7 3aveTHbIX(ble) eauHnLy(bl), 252
4Yacos.

OuHas copma



PacnpepneneHue no cemectpam

Buabl 3aHATUI 1 2 3 4 5 6 Egsgg
ceMecTp|cemecTp|cemecTp|ceMecTp| cemecTp |cemecTp
OO0was TpyaoeMKoCTb 252
::\)‘/‘I,EI,I/IToprIe 3aHATUS, B 0 0 0 0 126 0 126
nekuyunoHHble (1K) 0 0 0 0 54 0 54
npakTnyeckue
(cemuHapckue) (M3, C3) 0 0 0 0 36 0 36
na6opatopHbie (J1P) 0 0 0 0 36 0 36
CamocTosTenbHas
paboTa ctygeHToB (CPC) 0 0 0 0 90 0 90
dopma NpoMexxyToYHOM SK3amen 36
aTTecTaumm B ceMecTpe
KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)
3aoyHas dopma
Pacnpegenenue no cemectpam
Buabl 3aHATUIA 1 2 3 4 5 6 Eacggg
cemMecTp|cemecTplcemecTp|ceMecTp|ceMeCTp| cemecTp
O6Lwas TpyaoemMKoCTb 252
,qut/fmoprle 3aHATUS, B 0 0 0 0 0 14 14
nekumoHHsble (J1K) 0 0 0 0 0 6 6
npakTnyeckue
(cemmHapckue) (N3, C3) 0 0 0 0 8 8 16
na6opatopHbie (J1P) 0 0 0 0 0 8 8
CawmocTosaTenbHas
pabota ctygeHToB (CPC) 0 0 0 0 0 194 194
dopma NpoOMEXKYTOUHOW SK3aMeH 36

arrectauunm B cemMmecTpe

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:
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Mnoekc
CogepxaHue KoMmneTeHuun
KOoMneTeHuun

YMeHue cobupaTtb u aHanManmpoBaTb MHopMaumo Ang GopMUpoOBaHUS

MK-8 NCXOAHbIX OaHHbIX AN NPOEKTUPOBaAHUS CPEACTB U CETEN CBA3U U UX
3NeMeHTOB
CnocoBHoCTb K pa3paboTke NPoeKTHOM N paboyvern TEXHNYECKON

MK-10 AOKYMEHTaL M1, 0OPMIIEHNIO 3aKOHYEHHbLIX MPOEKTHO-KOHCTPYKTOPCKNX paboT
B COOTBETCTBMM C HOpMaMU U cTaHZapTamu
[(OTOBHOCTb K KOHTPOMO COOTBETCTBUA pa3pabaTbiBaeMbiX MPOEKTOB U

MK-12 TEXHUYECKOM AOKYMEHTaUuMmM cTaHaapTam, TEXHUYECKUM YCITOBUAM U APYTUM
HOPMaTUBHbLIM JOKYMEHTaM.

AK-20 OTOBHOCTb K CO3[aHM1I0 YCITOBUIN NSt pa3BUTUA POCCUICKOM MHAPACTPYKTYpbI
cBA3n, obecneyvnBasa ee MHTErpaLnmn ¢ MeXXayHapoaHbIMN CETAMU CBA3N.

MK-27 CnocobHocTb opraHn3oBbIBaTh paboyume MecTa, UX TEXHUYeCKoe OCHalleHue,
pasmMeLleHne cpeacTs u o6opyaoBaHMs MHHPOKOMMYHMKALMOHHBIX 06 bEeKTOB

I'InaHMpyeMble pe3ynbtaTthbl 06yqu|/|;| no ancuunninunHe gna nocnenoBaTtesibHOro JoCTMXxXeHUA

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtaT 06y4eHus

3HaTb

Moporosblii:

1) ocHOBHble onpefeneHus rmobanbHbIX ceTen, NHPOKOMMYHUKALIMOHHBIX
TEXHONOMNI, TEHOEHUUN NX Pa3BUTUS;

2) cnocobbl NpeacTaBneHus nHdopmaumn, e€ npeodpasoBaHusl, COBPEMEHHbIE
cnocobbl NONyYeHNsa XpaHeHns 1 Bblgaun undposor nHopmaumum
NPUMEHMUTENBHO K MHPOKOMMYHUKALIMOHHBIM CUCTEMAM U CETAM;

3) OCHOBHbIE XapaKTEPUCTUKN KaHAmNoB 1 TPAKTOB.

CTaHpapTHbIN:

1) NPUHLMMNBI NOCTPOEHUSI aHANOrOBbIX U LMPPOBBLIX CUCTEM KOMMYTaLWK;

2) COBpEMEHHYI0 HOPMAaTUBHYIO M MPaBOBYH AOKYMEHTaLUMI0 B 06nacTtu
MHPOKOMMYHMKALMOHHbBIX TEXHOMOIMIA 1 CUCTEM CBSI3W, BKIHOYAs 3aKoHbI PO,
MeXayHapoaHble M HauMoHarbHble cTaHaapTbl, pekoMeHaaunm
MexxayHapoaHOro coto3a areKTpocBa3m;

3) coBpemeHHoe cocTosiHME MHGPOKOMMYHUKALMOHHOW TEXHWKM U NepCrneKTUBHbIE
HanpaBrieHVsl eé pasBUTUS




PesynbtaT 06y4eHus

OTanoHHbIN:

1) NPUHLMMNbBI NOCTPOEHUS TENEKOMMYHUKALMOHHBIX CUCTEM Pa3fNYHbIX TUMOB U
crnocobbl pacnpeaeneHust MHPopMaLUnN B CETAX CBA3MW;

2) coBpeMeHHbIe 1 NepcnekTUBHbIE HanpaBneHns pasBUTUS
TENEKOMMYHUKALNOHHbIX CETEN U CUCTEM;

3) cTaHaapTbl CBSA3U, MPOTOKOSbI, COBPEMEHHbIX METOAOB YrNpaBfieHUs NoToKkaMm
Tpaduka B MIHPOKOMMYHMKALIMOHHBLIX CUCTEMAX U CETSAX U MEeTOAbI NpoBeaeHUs
NCTbITaHWIA.

YmeTb

Moporoebli:

1) NPUMEHATbL COBPEMEHHbIE TeopeTUYeckne MeToabl UCCNeaoBaHuS,;

2) NPUMEHATbL COBPEMEHHbIE AKCMEepPUMEHTarnbHbIe MeTOAbl NCCrea0oBaHus;

3) NIPUMEHATb Ha MPaKTUKe HayYHO-TEXHUYECKYO MHAPOPMALINIO, OTEYECTBEHHbIN
1 3apybeXHbIN onbIT NpK pa3padoTke 1 aKkcnnyaTaumm MHPOKOMMYHMKALMOHHBIX
CUCTEM U ceTen.

CTangapTHbIN:

1) chopMynMpoBaTb OCHOBHbIE TEXHUYECKME TPEBGOBaHMS K
TENEeKOMMYHUKALMOHHBIM CETAM U CUCTEMAM;

2) ncnonb3oBaTb HOPMATUBHYHO 1 NMPABOBYHO AOKYMEHTALMIO, XapaKTepHyto AIs
06racT MHHOKOMMYHMUKALMOHHBLIX TEXHOMOMMIN U CUCTEM CBSI3U; BHEAPSTH
NepcrneKkTUBHbIE TEXHONOMMU U CTaHaapThl;

3) aHann3npoBaTb OCHOBHbIE NPOLECCHI, CBA3aHHbIE C (POPMMPOBAHUEM,
nepenaden U NPUEMOM Pa3NUYHbIX CUTHAMNOB.

OTanoHHbIN:

1) oueHMBaTbL OCHOBHbIE MPOGNEMbI, CBSI3aHHbIE C SKCMyaTauMen n BHegpeHneM
HOBOW TENEKOMMYHUKaLUOHHON TEXHUKMU.

2) cocTaBnAaTb HOPMATUBHYO AOKYMEHTaLUMI0 (MHCTPYKLMM) NO 3KCMyaTaLumMoHHO-
TEXHMYECKOMY OBCNY>XMBAHWNIO MHPOKOMMYHMKALMOHHBIX CUCTEM U CETEN;

3) dopmMynMpoBaTbk OCHOBHbIE TEXHMYECKME TPEOOBAHNSA K MHPOKOMMYHMKALIMOH-
HbIM CETSM M CUCTEMaM.

Moporoebli:

1) HaYanbHbIMWN HaBblkaMn pa3paboTKM N OTNaAKM C UCNONb30BaHMEM
COOTBETCTBYHOLLMX OTNAA0YHbIX CPEACTB;

2) ocHoBamu paboThl B cneumanu3npoBaHHOM NporpaMmHomM obecneyeHuy;
3) cNOCOBOHOCTLIO OLlEHMBATL pPasnMyHbIe CNOCOObI MOCTPOEHNS
NH(OKOMMYHUKALMOHHbBIX CUCTEM U CETEN.




PesynbTtaT 006y4YeHus

BnapeTtb

CraHgapTHbIN:

1) HaBbIKaMK UCMNOMb30BaHUS CPeACTB MOAENNPOBAHUS U aHann3a CeTew.

2) HaBblkaMK NpakTu4eckor paboTbl ¢ NabopaTopHbLIMU MakeTaMu aHanoroBbIX 1
LMPOBLIX YCTPOWCTB;

3) HaBblkamu BbiGopa CTPYKTYPbl UHEOKOMMYHUKALIMOHHBIX CUCTEM U CETEN U
aHanu3a MHOpPMaLMOHHBIX NPOLECCOB M NMOTOKOB B 3TUX CUCTEMaX, cnocobamm
MOAEenMpoBaHnsa MHPOPMAaLMOHHBIX MPOLECCOB B MHGOKOMMYHUKALIMOHHbIX
cucTemMax u ceTsx.

OTanoHHbIN:

1) MeTogamMm KOMMNbLIOTEPHOrO MOAENMPOBAHUSA PU3NYECKUX MPOLECCOB MpU
nepegaye nHgpopmauuu;

2) HaBbIKaMU1 NPOEKTUPOBaHUA UHADOKOMMYHUKALIMOHHBLIX CUCTEM U CETEN C
ncnonb3oBaHMeM NepeaoBoro MMPOBOIO OMbITa;

3) cnoCOBHOCTBLIO OLEeHMBaTL BAUSHUE Pa3fuyHblX )aKTOPOB Ha OCHOBHbIE

napameTpbl KaHanoB U TPAKTOB MH(POKOMMYHUKALIMOHHBIX CUCTEM U CETEN.

3. CopepxaHuMe QUCLUMNITUHBI

3.1. Pasgenbl aucumnnuHbl U BUAbl 3aHATUNA

OuHas copma




AyaunTopHble

Mogaynb pggx:ﬁa HanmeHoBaHue pasgena Egsgg 3aHATUSA CPC
NK [M3(C3)[ JTIP
1 1 BeeneHne. OCHOBHbIE NOHATUS U 10 | 2 > 6
onpegeneHus.
5 MepBUYHbIE CUTHAmbI ANEKTPOCBA3MN U 18 | 6 > 10
KaHanbl nepegayu.
MpUHUUNBI NOCTPOEHUS MHOrOKaHanbHbIX
° 3 cuctem nepegayn. MHorokaHanbHble 20 | 6 4 10
CUCTEMbI C YaCTOTHbIM pa3geneHmem
KaHanos.
4 MpUHUKUNBI NOCTPOEHUS CUCTEM Nepeaaydn ¢ 20 | 6 > 6 | 6
BPEMEHHbIM pa3gernieHnem KaHanos.
3 5 MpUHLUMNBI NOCTPOEHUS LMPOBBLIX CUCTEM 28 | 8 4 6 | 10
nepegayu.
6 OCHOBHbIE NPUHLMNBI NOCTPOeHMS % | 8 > 6 | 10
MH(POKOMMYHMKALIMOHHBIX CETEMN.
4 7 OCHOBLI NOCTPOEHUS CUCTEM PagNOCBA3N 26 | 4 6 6 | 10
8 OCHOBbI MOCTPOEHUST CUCTEM MOBUMBHON o4 | 4 4 6 | 10
paanocBs3n
5 9 OCHOBbI MOCTPOEHNST BOMTOKOHHO-OMTUYECKNX 3 | 8 6 6 | 14
cucTeM nepegayu
10 [MepcnekTrBbl M HaNpaBneHns pa3BUTUS ) 12 | 2 4 2| 4
WH(POKOMMYHMKALMOHHBIX CUCTEM U CETEN.
NToro 218 | 54| 36 |38 90

3aoyHas dopma




Home Bcero AYBATOPHbIS
Moaynb pa3/:|,erF|)a HaunmeHoBaHue pasgena 4ACOB 3aHATUSA CPC
JIK|N3(C3)|NP
1 1 BeeneHne. OCHOBHbIE NOHATUS U 10 10
onpegeneHns.
> [MepBMYHbIE CUTHANbI 3NEKTPOCBA3N U KaHarbl 17 1 16
nepegadu.
MpMHUMMNbI NOCTPOEHUS MHOTOKaHAaNbHbIX
2 3 cuctem nepegaydn. MHorokaHanbHble CUCTEMBI 20 |1 1 18
C YacCTOTHbIM pa3geneHnem KaHanos.
4 MprHUMMNbLI NOCTPOEHUS CUCTEM Nepenaydn ¢ 20 | 1 1 18
BPEMEHHbIM pasgefieHneM KaHanos.
3 5 MpUHUMMNbI NOCTPOEHUS LMAPOBbLIX CUCTEM 22 |1 1 20
nepegadn.
OCHOBHbIE NPUHLMMbI MOCTPOEHUS
6 . 17 1 16
WH(POKOMMYHMKALIMOHHBIX CETEN.
4 7 OCHOBbI NOCTPOEHUSI CUCTEM PaANOCBA3N 24 |1 1 2| 20
8 OcHOBbI NOCTPOEHMS CUCTEM MOBUNBHOM oa | 1 1 2| 20
pagmocBs3u
5 9 OcCHOBLI NOCTPOEHUST BOFTOKOHHO-OMTUYECKNX 40 | 1 1 > | 36
cuctem nepegayu
[MepcnekTmBbI N HaNpaBneHns pasBUTUS
10 . 22 2| 20
MHAOKOMMYHUKALUMOHHLIX CUCTEM U CETEN.
NToro 216 | 6 8 8194

3.2. lleKuMoHHbIe 3aHATUA

OuHas popma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI

NHOKOMMYHUKaLUIA.

NVHUN CBA3K).

BeepneHue. KpaTtkuin 0630p nctopun passutusi cpeacts
MHPOKOMMYHWMKaLMiA. OCHOBHbIE OpraHbl No pa3paboTke MexayHapoaHbIX
1 HaLUMOHAIbHbIX CTaHAAPTOB M ANPEKTUBHBLIX JOKYMEHTOB B 06nacTm

OcHOBHbIe NOHATUSA 1 onpeaenexns. O6LMe aaHHbIe O CTPYKType
NHOKOMMYHUKALMOHHBIX CUCTEM U €€ OCHOBHbIX 3N1EMEHTOB (MCTOYHUKK
N nonyyatenu coobLeHni, ycTponcTea npeobpasoBaHmst MHOpMaLmK,




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

MepBUYHbIE CUrHAIbI ANEKTPOCBA3N U KaHanbl nepegayn. CoobLlieHns n
curHanbl B UHPOKOMMYHUKALMOHHBIX KaHanax cBsasu. Buabl curHanos.
XapaktepucTtukm curHanos. KaHanbl CBA3WM MHPOKOMMYHUKaLNOHHbIX
cuctem. Buapbl kaHanos 1 nx knaccudukaunsa. XapakTepnucTukm kKaHanos
CBA3N.

MpUHLUMNBI NOCTPOEHMA MHOMOKaHanbHbIX CUCTEM Nepeaaydu.
CTpyKTypHas cxema MHOrokaHarnbHowm cuctembl nepegayun (MCI1).
MeToabl pa3geneHns kaHanbHbIX CUrHanoB. BaavmHble nomexu mexay
KaHarnamu. MHorokaHanbeHbl€ CUCTEMbI C YACTOTHLIM pasdeneHnemM
kaHanoB. [ocTpoeHne cuctem nepeaayn ¢ YacTOTHbIM pasfeneHem
kaHanos - CI1 ¢ YPK. ®dopmupoBaHmne kaHanbHbIX curHanoB. Cnocoobbl
nepegayn aMnnuTyaHO-MOAYNIMPOBaAHHbLIX CUrHANOoB.

MpyHUMNbBI NOCTPOEHMSA CUCTEM Nepenayn ¢ BPpEMEHHbIM pa3aeneHmem
kaHanoB. CTpyKTypHasi cxema CUCTEMbI Nepeaadn ¢ BPpEMEHHbIM
pasgeneHmem kaHanos — CI1 ¢ BPK. ®opmupoBaHue kaHarnbHbIX
curdanos B CI1 ¢ BPK. Beibop Buaa mogynsaumm B CI un BPK.
MepexogHble BNuaHns mexay kaHanamu B Cl ¢ BPK.

MpyHUMNbBI NOCTpoeHUs LMdpoBbIX cucTem nepegadn. OCHOBHbIE 3Tanbl
npeobpa3oBaHMsi aHaNOroBbIX CUrHanoB B UMdPOBbIE (OUCKpEeTM3aLUmMs No
BPEMEHM, KBAHTOBAHME MO YPOBHIO, KOANPOBaHMe). PaBHomMepHoe 1
HepaBHOMEPHOE KBaHTOBaHWE, 3aLUMULLIEHHOCTb OT LWYMOB KBAHTOBaHUS.
OcHoBHble MeToabl kogmpoBaHusa peun (MKM, OM, AODVKM v gp.) 1 Tunol
ABOWNYHbIX KOgoB. MpnHUMNbI (OpMUPOBaHUSA LMKNa nepedaym B
undposbix cuctemax nepegayn (LICM). Monstue o Buaax
cuHXpoHusauum B LICI1.

OcCHOBHbIE NPUHLUMNBI NTOCTPOEHNS MIHOKOMMYHUKALIMOHHBIX CETEN.
HasHauyeHwne n cocTaB ceTei anekTpocsAsn. MeTodbl KOMMyTaLMKU B
ceTax anekTpocsa3n. CTpyKTypa ceTen anekTpocssasun. MpuHuune
noctpoeHus BaanmoyBsasaHHon ceTu cBasu Poccunckon ®epepaumm
(BCC P®). OnemeHTbl Teopumn Tenetpaduka. OcoOeHHOCTN NOCTPOEHNS
BTOPUYHbLIX TENEKOMMYHUKALNOHHBbIX ceTel. CocTaB U HasHavyeHne ceTen
TenedoHHom cBa3un. CocTas 1 HasHa4vyeHue TenerpadHbix ceten. CeTn
nepegayn gaHHbix. Cetn 3BM. Knaccudukaumsa n Tononorus
WH(OKOMMYHUKALMOHHbLIX ceTel. LindpoBble ceTn MHTerpansHoro
obcnyxuBaHus. MNocTpoeHne ceTen COTOBOW CBA3M.

OcCHOBbI MOCTPOEHMS cUCTEM pagmocBA3n. COBpeEMEHHbIE CUCTEMBI U
ceTu pagunoceasn. PagnopernenHble cuctembl cBA3n. NpuHUMnbI
nocTpoeHus u knaccudpukaumsa. CnyTHUKoBble cuctembl. Knaccudpumkauns
CMYTHUKOBbLIX CUCTEM CBSA3M B 3aBUCMMOCTM OT opbuTbl IC3. CnyxObl
CMYTHUKOBOWN CBA3MN.




MoAynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

OCHOBBI MOCTPOEHMSA CMCTEM MOOMBbHOW pagmocBsAsn. Cnuctembl CBA3N
AekaMeTpoBoro gnanasoHa. OcobeHHOCTM pacnpoCcTpaHeHUs
AeKameTpoBbIX BOSH B aTMocdepe 3emnu. MarnctpanbHble
AeKamMeTpoBble CUCTEMbI CBA3W. CUCTEMBI CBA3U C NMOABWVKHBIMU
obbekTamu. O6LMe NpMHUUMBI NOCTPOEHMUS U Kraccudmkaums.
lNocTpoeHune ceTen cOTOBOW CBA3MN.

OCHOBBI MOCTPOEHMS BOFTIOKOHHO-OMTUYECKUX CUCTEM Nepeaayn.
OcobeHHOCTN MOCTPOEHNS BONTOKOHHO-ONTUYECKNX LN POBbLIX CUCTEM
nepegayn (BOCI1). OCHOBHblE aKTMBHbIE N MACCUBHbBIE KOMMOHEHTBI
BOCIT1. BOCI1 co cnekTpanbHbIM pasgeneHmem kaHanos. Ontuyeckune
KaHanbl nepegayn nHdopmaumm. CoBpeMeHHble NHTepdencol
WHPOKOMMYHMKALMOHHbIX ceTenn. OBobLLeHHaa CTPYKTypHasa cxema
ONTUYECKOrO NMMHENHOrO TpakTa.

10

MepcnekTrBbl M HanNpaBneHns pasBUTUS MHAOOKOMMYHUKALMOHHbIX
cucTeM 1 ceTen. 3agaydn passuTus cBa3n B Poccuiickon ®egepauun.
MepcnekTrBbl pa3BUTUS MyNbTUCEPBUCHBIX UHPOKOMMYHMKALMOHHBIX
cucTeM n ceTell. HoBble TexHONoOrMn B TENEKOMMYHUKALMAX.

3ao4Hasa popma

Mogaynb

Homep
pasgena

CopaepxaHue NeKUMOHHbIX 3aHATUI

Beepgerve. KpaTtkuin 0630p nctopun passntusa CpeacTs
NHMOKOMMYHUKaLnA. OCHOBHbIE opraHbl No paspaboTke MexayHapOaAHbIX
1 HauMOHanbHbIX CTaHO4APTOB M OANPEKTUBHBLIX JOKYMEHTOB B obnactu
NHPOKOMMYHUKaLUNA.

OcHoOBHbIe NOHATUA 1 onpegenexns. O6LMe aaHHbIe O CTPYKType
NH(OKOMMYHUKALMOHHbBIX CUCTEM N €€ OCHOBHbIX 3NTIEMEHTOB (MCTOYHMKM
1 nony4aTtenu coobLLeHn, yCTpoCcTBa Npeobpas3oBaHns MHpopmaumm,
NVHWK CBA3N).

MpMHUUMNBI NOCTPOEHMS MHOFOKaHanbHbIX CUCTEM Nepeaadun.
CTpyKTypHasi cxeMa MHOrokaHanbHomn cuctembl nepegadv (MCI).
MeTogabl pasaeneHns KaHanbHbIX CUrHaNoB. BaanmHble nomexm mexay
kaHanamu. MHorokaHanbHble CUCTEMbI C YHaCTOTHbIM pasaeneHnemM
kaHanoB. MNocTpoeHne cuctem nepeaayn ¢ YacToTHbIM pasfeneHem
kaHanos - CI1 ¢ YPK. ®opmMupoBaHme KaHarnbHbIX curHanoB. Cnocobbl
nepegayv amnnMTyaHO-MOLYIMPOBaHHbLIX CUrHAsOoB.

10




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHBIX 3aHATUI

MpyHUMNbBI NOCTPOEHMST CUCTEM Nepeaadn ¢ BPpEMEHHbIM pasaeneHmem
kaHanoB. CTPyKTypHasi Cxema CUCTEMbI Nepeaayn ¢ BPEMEHHbIM
pasgeneHmem kaHanos — CI1 ¢ BPK. ®opmupoBaHme kaHarmnbHbIX
curdanos B CI1 ¢ BPK. Beibop Buaa mogynsaumm B CI n BPK.
MepexogHble BNuaHUS mexay kaHanamu B CI ¢ BPK.

MprHUUMNbI NocTpoeHus undpoBbix cnctem nepegadn. OCHOBHbIE 3Tanbl
npeobpa3oBaHUSA aHaNoroBbIX CUrHaNoOB B LN poBble (gUcKpeTusaums no
BPEMEHU, KBAHTOBaHME Mo YPOBHIO, KoAnpoBaHune). PaBHomepHoe 1
HepaBHOMEPHOE KBaHTOBaHMe, 3aLMLLEHHOCTb OT LLYMOB KBaHTOBAHUS.
OcHoBHble MeToabl koampoBaHusa peun (MKM, OM, AODVUKM v ap.) 1 Tunel
ABOMYHbIX KOAoB. MprHLMNbI hopMUPOBaHUA LMKIa Nnepefayn B
undppoBbix cuctemax nepegadn (LUCI1). NoHATne o BMaax
CUMHXpOHUu3auumm B LICT1.

OCHOBHbIE NPUHLMMNbI MOCTPOEHNST UHPOKOMMYHMKALIMOHHBIX CETEN.
HasHaueHwue n coctas ceTen anekTpocsasn. MeToabl KOMMyTauumn B
ceTax anekTpocsa3n. CTpyKkTypa ceTen anekTpocsasun. MpuHumneb
nocTpoeHuns BaanmoyBsasaHHoM ceTu cBa3n Poccuinckon ®epgepaumm
(BCC P®). DnemeHThl Teopun Tenetpadumnka. OcobeHHOCTM NOCTPOEHUS
BTOPUYHbLIX TENEKOMMYHUKALNOHHBbIX ceTel. CocTaB U Ha3HavyeHue ceTen
TenecoHHoM cBa3n. CocTas 1 Ha3HayeHue TenerpadHbix ceten. CeTn
nepegayn gaHHbix. Cetn OBM. Knaccudumkauusa n Tononorus
MHGOKOMMYHUKALMOHHBIX ceTei. LiIngpoBbie ceTh MHTErpanbHoOro
obcnyxusaHus. MNocTpoeHne ceTen COTOBOW CBA3M.

OcHOBbI NOCTPOEHMSA cMcTEM pagmocBA3n. CoBpeMEeHHbIE CUCTEMBI U
ceTn pagmocsnaun. PagnopenenHbie cuctemsl cBsaun. MNMpuHUunbI
nocTpoeHua u knaccudukaums. CnyTHUKoBble cuctembl. Knaccudpukaumns
CMYTHUKOBbLIX CUCTEM CBS3N B 3aBUCUMOCTK OT opbuTel MC3. Cnyx6bl
CMYTHMKOBOW CBA3N.

OcHOBbI NOCTPOEHMSA CMCTEM MOBUMbHOW pagmocBA3n. Cuctembl CBA3N
AekaMeTpoBoro ananasoHa. OcobeHHOCTM pacnpoCcTpaHeHUs
OEKaMEeTPOBLIX BOMH B aTMocdepe 3emnu. MaructpanbHble
AeKaMmeTpoBble CUCTEMbI CBA3U. CUCTEMBI CBA3M C NOABWXHBIMU
obbekTamu. O6LMe NPMHUMMBLI NOCTPOEHUS 1 KnaccudurKaums.
lNocTpoeHune ceTen COTOBOW CBA3M.

OCHOBbI MOCTPOEHMS BOMIOKOHHO-OMTMYECKUX CUCTEM Nepeaadn.
OcobeHHOCTN NOCTPOEHNS BOSTOKOHHO-OMTUYECKNX LNPPOBBLIX CUCTEM
nepegaym (BOCI1). OCHOBHblE aKTMBHbIE N MACCUBHbBIE KOMMOHEHTHI
BOCT1. BOCI1 co cnekTparnbHbIM pasgeneHmemM kaHanoB. Ontuyeckune
KaHanbl nepegaym nHgopmaumm. CoBpeMeHHbIe UHTEPdENChI
NH(POKOMMYHMKALMOHHBIX ceTel. OB00LeHHast CTPYKTypHasi cxema
ONTUYECKOTrO NMMHENHOTO TpakTa.
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Homep

Moaynb CopeprkaHne NeKUMOHHbIX 3aHATUN
ay pasgena aep )
MepcnekTrBbl U HanpaBneHust Pa3BUTUA NHPOKOMMYHUKALNOHHBIX
10 cuctem u ceten. 3agaum passuTtus cesa3n B Poccuiickon degepaumn.

nepCI'IeKTVIBbI pa3BuUTUA MyJibTUCEPBUCHbIX VIH(*)OKOMMyHVIKaLI,VIOHHbIX
cuctem u ceten. Hosble TeXHONOrMK B TeNNEKOMMYHUKaUunAX.

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

Ou4Hasna hopma

12




Homep

Moaynb CogaepxaHue npakTnyecknx(CemMmHapCkmx) 3aHATUI
aynb | aanena nep P ( PCKMX)
1 BeeneHune. OCHOBHbIE MOHATUS U ONpeAeneHus. YpoBHM Nepejayu un
3aTyxaHus YeTbIPEXOITHOCHUKOB.
1
> [MepBUYHbIE CUrHArbI ANEKTPOCBA3N U KaHanbl nepegayn. OCHOBHble
XapaKkTepuUCTUKN NEPBUYHBIX CUTHAMOB.
MpMHUUNBI NOCTPOEHMSA MHOMOKaHarnbHbIX CUCTEM Nepeaayn.
3 MHorokaHarnbHble CUCTEMbI C HYaCTOTHbIM pasfeneHnemM KaHarnos.
MocTpoeHune cuctem nepegaym ¢ YaCTOTHbIM pa3ferieHneM KaHanos
(YPK).
2
MprHUMNBI NOCTPOEHMS CUCTEM Nepeaayn C BPEMEHHbIM pasgeneHnem
4 kaHanoB. [NocTpoeHne cUCTEM Nepenayn ¢ BpEMEHHbLIM pasgeneHnemM
kaHanos (BPK).
5 MprHUUNBI NOCTPOoeHMs UM poBbIX cuctem nepegadn. MnynbcHo-
KogoBasa Moaynsaums.
3
6 OCHOBHbI€ NPUHLMMNbI MOCTPOEHNS UHPOKOMMYHUKALIMOHHBIX CETEN.
[MpyvHUMNBI MHOrOKaHanbLHOW nepeaaydn.
7 OcHoBbI NOCTPOEHMSA CUCTEM paamocBsasun. Lindposas pagnopenenHas
cuctema PASOLINK NEO.
4
8 OcHOBbI NOCTPOEHMSA cMCTEM MODOMMbHOW pagmocBasn. CKopocTb
nepegayv nHopmaumm B KaHanax CBA3u.
9 OCHOBBI MOCTPOEHMS BONTIOKOHHO-OMTMYECKUX CUCTEM Nepenayn.
[unarpamma ypoBHeWn kaHana nepegayu.
5
10 MepcnekTrBbl M HanNpaBneHns pa3BUTUS MHGHOKOMMYHUKALMOHHBIX

cuctem un ceten. Peannsauymsa ceten NGN.

3aoyHas dopma
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Homep .
Moaynb CogaepxaHue npakTnyecknx(CemMmHapCkmx) 3aHATUI
pasgena
1 BeeneHune. OCHOBHbIE MOHATUS U ONpeAeneHus. YpoBHM Nepejayu un
3aTyxaHus YeTbIPEXIOITHOCHUKOB.
1
> [MepBUYHbIE CUrHArbI ANEKTPOCBA3N U KaHanbl nepegayn. OCHOBHble
XapaKkTepuUCTUKN NEPBUYHBIX CUTHAMOB.
MpMHUUNBI NOCTPOEHMSA MHOMOKaHarnbHbIX CUCTEM Nepeaayn.
3 MHorokaHarnbHble CUCTEMbI C HYaCTOTHbIM pasfeneHnemM KaHarnos.
MocTpoeHune cuctem nepegaym ¢ YaCTOTHbIM pa3ferieHneM KaHanos
(YPK).
2
MprHUMNBI NOCTPOEHMS CUCTEM Nepeaayn C BPEMEHHbIM pasgeneHnem
4 kaHanoB. [NocTpoeHne cUcTeM nepenayn ¢ BpEMEHHbLIM pasgeneHnemM
kaHanos (BPK).
5 MprHUUNBI NOCTpoeHns undpoBbix cuctem nepegadn. IMnynscHo-
KogoBasa Moaynsaums.
3
6 OCHOBHbI€ NPUHLMMNbI MOCTPOEHNS UHPOKOMMYHUKALIMOHHBIX CETEN.
MpUHLUMNBI MHOrOKaHanbHOM Nepeaayun.
7 OcHoBbI NOCTPOEHMSA CUCTEM paamocBsasun. Lindposas pagnopenenHas
cuctema PASOLINK NEO.
4
8 OcHOBbI NOCTPOEHMSA cMCTEM MOOMMbHOW pagmocBasn. CKOpocTb
nepegayv nHopmaumm B KaHanax CBA3u.
9 OCHOBBI MOCTPOEHMS BOFMTIOKOHHO-OMTUYECKUX CUCTEM Nepenayn.
[unarpamma ypoBHeWn kaHana nepegayu.
5
10 MepcnekTrBbl M HanNpaBneHns pa3BUTUS MHGHOKOMMYHUKALMOHHBIX
cuctem un ceten. Peannsauymsa cetenn NGN.

3.4. labopaTopHble 3aHATUSA

OuHasa ¢popma
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Homep

Moaynb CopepxaHune nabopaTopHbIX 3aHATUN
ay. pasgena aep patop
1
1
2
3
2
4
5
3
6
7 ViccnegoBaHme 4acTOTHOrO MoAynsTopa
4
8 Wccneposanue getekropa UM curHanos
9 ViccnepoBaHue cnektpa MoaynMpoBaHHbIX CUTHANoB
5
10 VccnenoBaHne NOMEXoyCTOMYMBOCTM CUCTEM CBS3M NPU pasHbIX BUAax

MoaynaALum

3aouHana dhopma
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Homep .
Mogaynb CopepxxaHne nabopaTopHbIX 3aHATUN
pasgena
1
1
2
3
2
4
5
3
6
7 ViccnegoBaHme 4acTOTHOrO MoAynsTopa
4
8 Wccneposanue getekropa UM curHanos
9 ViccnepoBaHne cnektpa MoaynnpoBaHHbIX CUTHaNoB
5
10 VccnenoBaHne NOMEXoyCTOMYMBOCTM CUCTEM CBS3M NPU pasHbIX BUAax
MoAaynAumm

3.5. OpraHusaums camoCToATeNIbHOW paboThbl

Ou4Hasna hopma

Buabl
Howmep CopepxaHue maTepuana BbIHOCMMOIO Ha A o
Mogaynb CaMOCTOATESNbHOW
pasgena CaMOCTOATENBHOE U3y4eHue
paboTbl
BeepgeHune. OCHOBHbIE MOHATUSA U onpeaeneHust.
lMepBUYHbIE CUrHarbI ANEKTPOCBA3N U KaHanmbl
nepegaun. ObLme gaHHbIE O CTPYKTYpe
bea tine A PYKTYP cocTaBneHue
1 1 NHOKOMMYHMKALMOHHBIX CUCTEM U €€ OCHOBHbIX KOHCHEKTa
3NEeMEHTOB (MCTOYHMKU K nonyyaTenu coobLLeHun,
yCTponcTBa npeobpasoBaHnst MIHGOPMaUnn, NMMHUN
CBS3N).
Coo0LeHns 1 curHanbl B UHpOKOMMYHMKALMOHHbBIX
KaHanax cBa3n. Buabl curHanoB. XapakTepucTukm HanMCaHme
1 2 curHanos. KaHarnbl cBA3U MHOKOMMYHUKALMOHHbIX
pedeparta

cuctem. Buapbl kaHanos 1 nx knaccmdukaumns.
XapakTepuCTUKN KaHanoB CBS3N.
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Buabl
CaMOCTOATENbHOMN
paboThbl

Homep Cop,ep»(aHme MaTepunana BbIHOCMMOro Ha

Mogaynb
pasgena CaMOCTOSITENbHOE U3yYeHne

MpMHUUNBI NOCTPOEHMSA MHOMOKaHarnbHbIX CUCTEM
nepegayn ¢ YaCcTOTHbIM U BPEMEHHbIM pasgeneHvemM
kaHanoB. AHanu3 TpaHcdopMaTopHOM
anddepeHumnansHomn cuctemsl (TAC). Ycnosus cocTaBrieHne
HenponyckaHna TOC. OnpeaeneHne cConpoTUBEHNA N | KOHCNEKTA
3atyxaHun TAC. Pe3nctopHasa andpdepeHumnansHas
cucTemMa. YCTOMYMBOCTb ABYXCTOPOHHUX KaHamnoB.
VckaxkeHns oT obpaTHOW CBA3MW.

CtpykTypHasa cxema CI1 ¢ YUPK. MNoHaTne o
kaHanoobpa-3yloLlen annapatype, annapaType
conpshkeHus n nuHerHoro Tpakta. OcobeHHoCTH
hopmMmnpoBaHus, Nnepegayn 1 npuemMa KaHarnbHbIX
CWUrHasnoB C NMPUMEHEHNEM aHaroroBbIX METOL0B
nepegayn (AM, YM n ®M). Cnocobbl hopmupoBaHns HanncaHue
oaHon 6okoson nonockl npu AM. MNpuHUMNGI pegeparta
MHOFOKPaTHOro rpynnoBoro npeobpasoBaHns YacToTbl
B CI1 ¢ YPK. UNepapxudeckne npmvHUMMbI NOCTPOEHUSA
CIM ¢ YPK. Cnocobbl opraHnsauum CUCTem
OBYCTOpPOHHen cBsi3n. OCHOBHbIE BMAbI MOMEX B
KaHanax u Tpaktax npoogHbix CI1 ¢ YPK.

OCHOBHbI€ NPUHLMNbI MOCTPOEHUST LUAPOBLIX CUCTEM
nepegayn N MHPOKOMMYHUKALMOHHBIX CETEN CBA3MW.
OndbdepeHumanbHas UMNynbCHO-KO40Bas MOOYNALMSA
(AVKM). Oenbta-moaynaumnsa (OM). Nepapxusa LICI ¢
WKM. MpuHuUmMnbl 00 beguHEHNS LUPOBbLIX MOTOKOB B
NMe3noOXPOHHON N CUHXPOHHOW LIMADPOBOW MepapXmu.

NoAroToBKa
coobLLeHnn n
JokKnanos

Oco6eHHOCTM NOCTPOEHUS BTOPUYHBIX
TENeKOMMYHMKaLMOHHbIX ceTel. CocTaB U
Ha3HaueHune ceTen TenedoHHon cea3n. CoctaB n
Ha3HayeHune TenerpadHbix ceten. CeTn nepegaym
AaHHbIX. CeTn IBM. Tenemartunyeckune cnyxobi.
LincdpoBbie ceTn nHTerpanbHoro o6CnyxmBaHus.

BbINOMHEHNEe
NPaKTUYECKNX
3a4aHnn

OCHOBbI NOCTPOEHUSI CUCTEM PAAMOCBSA3N U
MobunbHon paguocesasn. Knaccmndpumkauyms
paguvopenerHbix cuctem nepegadn. MpuHuun cocTaBrieHne
MHOrOCTBOJSIbHOW Nepedayn. Bugbl mogynsauunm, KOHCneKkTa
NpYMeHsieMble B pagnopenemnHbIX 1 CNYTHUKOBBIX
cucTemMax nepegauym.

O6opynoBaHue paguopenenHbiX MMHUA nepegaydn
NPSIMON BUOUMOCTU 1 TPONOCKEPHbIX IMHNRA.
CnyTHMKOBbIE CUCTEMbI Nepenayn. MpuHumnbl BbIMOMHEHME
4 8 NOCTPOEHUSA CUCTEM CMYTHMKOBOIO TeMeBeLlaHus. NpaKTUYeCKnX
Bugbl opbuT, nx napameTpsbl, AnanasoHbl 4acToT. 3agjaHun
OCHOBHbI€ NPUHLMMNBI MHOrOCTaHLMOHHOIO AOCTyNna B
CCC: MOP4, MOBP, MOKP.
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Buabl

M Howmep CopgepxaHue maTepuana BbIHOCMMOIO Ha -
onynb CaMOCTOATENBHON
pasgena CaMOoCTOATENBHOE U3y4eHue
paboTbl
OcCHOBbI NOCTPOEHUS BONTOKOHHO-OMTUYECKMUX CUCTEM
nepegayn, NepcnekTuBbl U HaNpaBneHUs pasBuUTUS
MKC. O6wue npuHUMnbl kKoMMmyTaummn. NoHaTne o
KOMMYyTaUUnM KaHamnoB, COOOLLEHMI U NAKETOB.

5 9 MpocTpaHCcTBEHHAdA 1 BpeMeHHas KOMMyTauns cocTaBneHune
UMppPOBbLIX KaHANOB. OBOMOLMSA NOCTPOEHNS KOHCMekTa
ynpaBnsAwLWmnX YCTPONCTB CUCTEM KOMMYTaLUN.

OBonoumsa 1 knaccudmrkaumst CUCTEM CUrHanM3auum B

cucteMax kommytaumm. OcobeHHOCTU ynpasreHns

noToKamMn B MHPOKOMMYHUKALNOHHBIX CETAX.

HoBble TexHonorum B TenekommMmyHmnkaumsix. Hosenwme HanMcaHme

5 10 TpaHcnopTHble TexHonorum: DWDM, HDWDM u
CWDM. pegepata

3aouHas dopma
Buabl
Homep CopoepxaHme maTtepuana BbIHOCUMOrO Ha o
Mogaynb CaMoCTOATESTbHOM
pasgena caMoCTOsTENbHOE U3y4yeHue
paboTbl

BeeneHune. OCHOBHbIE MOHATUS U ONpPeAEneHus.

[MepBUYHbIE CUrHar bl ANEKTPOCBA3U U KaHanbl

nepegayn. ObLume faHHbIE O CTPYKTYpe COCTABNEHME

1 1 WH(POKOMMYHUKALIMOHHBLIX CUCTEM U €€ OCHOBHbIX
3MeMEHTOB (MCTOYHMKN 1 NonyyYaTeny coobLueHnn, KOHenekTa
yCTponcTea npeobpasoBaHmst MIHGOPMaLUn, IMHAN
CBA3N).

CoobLeHns n curHanbl B UHPOKOMMYHMKALIMOHHbBIX
KaHanax cBa3u. Buabl curHanoB. XapakTepuctmku
HanucaHue

1 2 curHanoB. KaHanbl cBsi3M MHOKOMMYHUKALMOHHbIX
cucTeM. Buabl kKaHanoB n Ux Knaccudukaums. pecpepara
XapakTepuCTUKN KaHanoB CBA3N.

MpMHUUNBI NOCTPOEHMS MHOFOKaHarbHbIX CUCTEM
nepegayn ¢ YaCTOTHbIM U BPEMEHHbIM pasgeneHvemM
KaHanoB. AHanns TpaHcopMaToOpHON

2 3 anddpepeHumansHon cuctemsl (TOC). Ycnosus cocTaBneHue

HenponyckaHus TOC. OnpegeneHne conpoTUBIIEHUA N | KOHCNEKTa

3atyxaHun TOC. Pe3ncTtopHaa anddepeHumnansHas
cucTeMa. YCTONYMBOCTb ABYXCTOPOHHUX KaHanoB.
VickaxkeHns ot obpaTHOM CBSA3MW.
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Mogaynb

Homep
pasgena

Cop,epmaHme MaTepunana BbIHOCMMOro Ha
CaMoCTOoATESIbHOE U3y4eHne

Buabl

CaMOCTOSATENbHOM

paboThbl

CtpykTypHasa cxema CI1 ¢ YUPK. MNoHaTne o
kaHanoobpa-3yloLlen annapatype, annapaType
conpsbkeHus 1 nuHerHoro Tpakta. OcobeHHOCTH
hopMmnpoBaHMs, Nepeaayn n npuema KaHarnbHbIX
CUrHanoB € NPUMEHEeHNEM aHarnoroBbIX MeTo40B
nepegayn (AM, YM 1 ®M). Cnocobbl hopmupoBaHns
opHon 6okosow nonockl Npy AM. MpuHUUNBbI
MHOTFOKPaTHOro rpynnoBoro npeobpasoBaHns YacToTbl
B CI1 ¢ YPK. Nepapxuyeckme NpnHUUMNbLI NOCTPOEHUS
CINM ¢ YPK. Cnocobbl opraHnsauum cucTem
OBYCTOpPOHHen cBsidan. OCHOBHbIE BUAbLI MOMEX B
KaHanax u Tpaktax npoogHbix CI1 ¢ YPK.

NnoaroToBKa
COOOLLIEHNI U
JoKnagos

OCHOBHbIE NPUHLMMNbI MOCTPOEHUST LUPOBLIX CUCTEM
nepegayn n MHPOKOMMYHUKALIMOHHBIX CETEN CBA3MW.
OuddepeHumnansHas MMNynNbCHO-KO40Bas MOgyNAUMS
(AVKM). Oenbta-moaynaumnsa (OM). Wepapxusa LICIM ¢
VKM. MpuHumMnbl 00 beguHeEHNs LMPOBbLIX MOTOKOB B
NE€3NOXPOHHON U CUHXPOHHOW LINCPpOBOIM NMeEpPapXnN.

NoAroToBKa
coobLLeHnn n
JoKnanos

OcobeHHOCTM NOCTPOEHUS BTOPUYHbIX
TEeNeKOMMYHMKALMOHHbIX ceTen. CocTaB U
Ha3HaueHune ceTen TenedoHHon cea3n. CoctaB n
Ha3Ha4yeHune TenerpadHbix ceten. Cetn nepegaydn
AaHHbIX. CeTn IBM. Tenemartnyeckune crnyxobl.
LincopoBbie ceTn nHTEerpanbHoro 06CnyxmBaHus.

BbINOMHEHNe
npakTU4eCcKnx
3a4aHnn

OCHOBbI NOCTPOEHMS CUCTEM PAAMOCBSA3MN U
MobunbHoM paamocesasun. Knaccudpumkaums
paguopernenHbix cuctem nepegadn. MpuHumn
MHOFOCTBOSbHOM Nepeaayun. Bugsl mogynaumm,
NpUMeHsieMble B PagnopenenHbIX 1 CMYTHUKOBLIX
cuctemax nepegavdu.

COoCTaBJieHune
KOHCNEeKTa

O6opyaosaHue paguopenenHbiX NMHUA nepegaydn
NPSAMON BUOMMOCTU N TPOMOCEepPHbIX MNHNIA.
CnyTHUKOBBIE cUCTEMbI Nepefayn. MNpuHumMnbI
NOCTPOEHUA CUCTEM CMYTHUKOBOIO TeneBeLlaHns.
Buapbl opbuT, nx napameTpsbl, AnanasoHbl 4acToT.
OCHOBHbIE€ NPUHLMMNBI MHOrOCTaHLMOHHOIO AOCTyNa B
CCC: MOP4, MOBP, MOKP.

BbIMOSIHEHME
npakTU4eCcKnx
3agaHumn

OCHOBbI NOCTPOEHMUSI BONOKOHHO-ONTUYECKUX CUCTEM
nepefayn, NnepcnekTUBbl U HaNpaBneHUst pa3BUTUS
MKC. O6wue npuHUMUnbl kKoMMmyTaumu. NoHaTne o
KOMMYyTauUumM KaHamnoB, COOOLLEHMIA 1 NAKETOB.
MpocTpaHCcTBEHHAsA 1 BpEMEHHAs KOMMYyTaLns
LUMppOoBbIX KaHANoOB. OBOOLMSA NOCTPOEHUS
yNpaBnsloLWmMX YCTPONCTB CUCTEM KOMMYTaLUN.
SBonouus 1 knaccudukaums CUCTEM CUMrHanmsaumm B
cuctemax kommyTaumm. OcobeHHOCTU ynpaBnieHns
NnoToKamn B MHGOKOMMYHUKALMOHHLIX CETSX.

COoCTaBlieHne
KOHCMNEeKTa

10

HoBble TeXHOMNOMMKN B TeENEKOMMYHUKaLmsx. Hosenwmne
TpaHcnopTHble TexHonornn: DWDM, HDWDM n
CWDM.

HanucaHue
pegepata
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4. UHTepaKTUBHbIe (hopMbl 0Gpa3oBaTesibHbIX TEXHONOrUM

Bug

Homep Konun4yecTtso
Mogaynb y4ebHbIX O6pas3oBaTernbHble TEXHOOMK
pasgena y yacos
3aHATUN

1 192 MK MHTepaKTUBHbIE NEKUMM C UCMONb30BaHNEM 4

’ MynbTUMeana
2 3,4 N3 CutyaumMoHHble 3aga4un 6
3 56 MK Jlekumn ¢ ucnonb3oBaHmemM npeseHTaumm, y4ebHole 4

’ ANCKyCCUm

TexHonormnm yyebHo-uccneaoBaTensCKkon
4 7,8 NP AeaATenbHOCTU (NpoBedeHne, NpeseHTaums 1 12
obcyxaeHne MukpomnccnenoBaHnin)

JNekuun ¢ ucnonb3oBaHMEM Npe3eHTauui, yyebHble 4

5 9,10 NnK
ANCKyCCUm

5. ®DoHA OLEHOYHbIX CPeACTB ANsi NPOBeAEHUS TeKYLLEero KOHTPONA u
NPOMeXyTOYHOM aTTecTauMm oby4alolWmxca no gucumnnimnHe (moayno)

PoHO OLIEHOYHbIX CPeacTB

6. YyebGHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNINMUHDI
6.1. OcHOoBHas nuTepartypa
6.1.1. NevyaTHble U3gaHuns

1. OCHOBbI MOCTPOEHUS TENEKOMMYHUKALMOHHBIX CUCTEM U ceTen: YuebHuk ans sysos / opg
pen. B.H. lNopaunenko n B.B. Kpyxmanesa. — M.: lopayas nuHusa — Tenekom, 2008. — 422 c.

2. OCHOBbI NOCTPOEHUS TENEKOMMYHMKALMOHHbIX cucteM n ceten: YuyebHoe nocobue /.M.
Tennsakos — M.: Paguno un cBsasb, 2004. — 328 ¢

6.1.2. U3paHua us 3B6C

1. MHorokaHanbHble TENIEKOMMYHUKALMOHHbIE cucteMbl : PekomeHgoBaHo YMO no
o6pa3oBaHuo B obnactm MHOOKOMMYHUKALMOHHBIX TEXHOIOMUA U CUCTEM CBSI3W B KayecTBe
yyebHUKa Ans CTYAEHTOB BbICWIMX Y4YebBHbIX 3aBefeHuid, oByvarlolMxcs Mo HanpasrneHuto
nogrotoBkn 210700 - "MIHPOKOMMYHMKALMOHHbIE TEXHOMOMMW WU CUCTEMbI  CBA3N"
kBanudpukaumm (ctenexun) "6akanasp" u "marmctp" / B. H. Topamenko, M. C. Teepeukui;
lNopanenko B.H.; Teepeukun M.C. - Moscow: [opsvas nuHusa - Tenekom, 2013. - ISBN 978-5-
9912-0251-0. [ONeKTpOoHHLIN pecypc]. Pexxnm gocryna:
http://www.studentlibrary.ru/book/ISBN9785991202510.html.

2. OnTnyeckne TeNeKOMMYHUKaUMOHHLIE cuCTeMbI : PekomeHgoBaHo YMO no o6pasoBaHuio B
obnactm TenekoOMMyHUKauuMi B KayecTBe y4vebOHMKa Ansg CTyOeHTOB, oOyvarowmxcs no
HanpasfeHno NOAroToBKM AMMAOMUPOBaHHBIX cneuunanuctoB 210400 - "TenekomMmyHukaumm" n
HanpasneHuno nogrotoBkn OakanaepoB 210700 - "NHOKOMMYHUKAUMOHHBIE TEXHOMOMmMnN Wt
cuctemsbl ceasun" / B. H. Nopauwerko [n gp.]; Nopavenko B.H.; Kpyxmanes B.B.; MoyeHos A.[L.;
WapadyTtauHo PM. - Moscow : lopsiuast nnHus - Tenekom, 2011. - ISBN 978-5-9912-0146-9.
[BneKkTpoHHbIN pecypc]. Pexnm gocryna:
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http://work.zabspu.ru/fos/19/193/11.03.02_%D0%911.%D0%91.18_%D0%9E%D0%9F%D0%98%D0%A1%D0%B8%D0%A1.pdf

http://www.studentlibrary.ru/book/ISBN9785991201469.html.

3. Uudposble cuctembl nepegaymn : PekomeHgoBaHo YMO no obpasoBaHuio B obnactu
TENeKoOMMyHMKaUMA B KadyecTBe Yy4yebHOro nocobusa ana CcrygeHToB, obydarowmxca no
HanpasneHno NoAroToBKM AMMAOMUPOBaHHBIX cneuunanuctoB 210400 - "TenekomMmyHukaumm" n
HanpasneHuno nogrotoBkn OakanaepoB 210700 - "NHOKOMMYHWKAUMOHHBIE TEXHOMOrmMnN Wt
cuctembl ceasun" / B. B. Kpyxmanes, B. H. lNopguenko, A. 1. Mo4yeHoB; Kpyxmanee B.B.;
lopanenko B.H.; MoueHoB A.[l. - Moscow : lopsayasa nuuus - Tenekom, 2012.. —ISBN 978-5-
9912-0226-8. [OneKTpoHHbIN pecypc]. Pexxnm gocryna:
http://www.studentlibrary.ru/book/ISBN9785991202268.html .

6.2. [lononHuTenbHaa nuTepaTypa
6.2.1. MNeyvyaTHbIe U3gaHuA

1. BopobbeB JleoHng Bacunbesuny. Cuctembl 1 cetu nepegayun nHgopmaumm : y4eb. nocobue /
BopobbeB JleoHng Bacunbesud, [daBbigoB AnekcaHap Buktoposwud, LepbuHa Jleonna
MeTposuu. - Mocksa : Akagemusi, 2009. - 336 c.

2. lono., leopruin Hwukonaesny. OCHOBbI MOCTPOEHUS UNKPOBLIX NUHENHbIX TPaKTOB U
cnocobbl ux ontummsauum / NMonos Meopruin Hukonaesundy. - Mockea : [opsiyas nuHuA-Tenekom,
2004. — 119c. : un. - ISBN 5-93517-174-0 : 155-00.

6.2.2. U3paHua us 3BC

1. MNpoekTupoBaHne N TeXHMYEecKas akcniyaTauus LMpPOoBbIX TENEKOMMYHUKALMOHHBIX CUCTEM
n ceten : PekomeHgoBaHo YMO no obpasoBaHuio B 06nacTv TeNeKOMMYHUKAUMA B KayecTBe
y4yebHOoro nocobus Ansa CTy4EeHTOB BbICWUMX Y4ebOHbIX 3aBefeHun, obyvarowwmxcs Mo
cneumanbHocTaMm "MHoOrokaHasnbHble TeneKkOMMYHUKAUNOHHbIe cucTembl”, "CeTu cBA3N U
cuctembl  KommyTaummn®, "®duamka U TEeXHMKa  ONTMYECKOW  CBA3U"  HanpasBrieHus
"TenekommyHukauun" / E. B. AnekceeB [n gp.]; AnekceeB E.B.; Nopanerko B.H.; Kpyxvanes
B.B.; Mo4yeHoB A.[l.; Teepeukun M.C. - Moscow : lopsayas nuHus - Tenekom, 2012. - ISBN 978-
5-9912-0254-3. [OneKTpOHHLIN pecypc]. Pexxnm poctyna:
http://www.studentlibrary.ru/book/ISBN9785991202543.html.

2. TenekoMMyHUKaLMOHHbIE cucTtembl U cetu. T. 3. MynstucepsucHble cetu : [JonyweHo YMO
no obpasoBaHunio B 0bnactn TeNEKOMMYHUKALMIA B KadecTBe y4ebHOoro nocobus ons cTygeHToB
By30B CBs3u u konnemxen / B. B. Bennuko [1 gp.]; Benuuko B.B.; Cy66oTuH E.A.; LLlyBanos
B.MN.; Apocnaeues A.®. - Moscow : [opsdas nuHua - Tenekom, 2015. - ISBN 978-5-9912-0484-
2. [OnekTpoHHbIN pecypc]. Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785991204842.html.

3. MoueHoB A.[., Kpyxvanes B.B. Lindposkie cuctembl nepenaun: y4ebHuk / nog pea. A.0.
MoueHoBa — M: ®I'bY A0, 2017. — 336 c. - ISBN 978-5-89035-970-4 [OneKTpOHHbLIN pecypc].
Pexxum goctyna: https://e.lanbook.com/book/99642.

6.3. ba3bl gaHHbIX, MHPOPMALUOHHO-CNPABOYHbI€ U MOUCKOBbLIE CUCTEMbI

1. EavHbin obweobpasoBaTteneHbivi noptan. — URL: http://window.edu.ru.

2. bubnuoteka 3a6blyY. — URL: http://library.zabgu.ru.

3. OBC «YHuBepcutetckasa bubnuoteka oHnanH». — URL: http://biblioclub.ru.

4. Pagmo TexHuka n anektpoHuka 2006-2016.

5. «CoBpemeHHast 3neKkTpoHWKa» (COBPEMEHHbIE TEXHONOrMM  aBTOMATU3NPOBAHHOIO
NPOEKTUPOBaHUA B anekTpoHunke) 2007-2016.

6. 3akoHoaaTenbHO-NpaBoBas anekTpoHHo-Nonckoeas 6asa (FTAPAHT, KOHCYIIbTAHT).

7. OneKTpoHHble BepcuuM Y4YebHWKOB, MNOCOOMNA, MeToaMYecKux pa3paboTok, ykasaHun |
pekoMeHgauuMn no BceM Buaam ydebHom paboTbl, NpeaycMOTPeHHbIX paboyen nporpammon,
HaxogsLwmecs B CBOOOAHOM JOCTyNe Ans CTYAEHTOB, obyyatowmxcsa B FOY BIMO 3a6lry

7. MNepeyeHb NporpaMmMHOro o6ecrnevYeHus

MporpammHoe obecnedeHne obuwero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
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"Merallpo".
MporpammHoe obecneveHne cneunanbHOro Ha3HauYeHUs:

8. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbI

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-210

YyebHaa aygutopus Oons MpoBEeAEHMST 3aHATUA NEKUMOHHOIO TuMna, 3aHATUA CEMMHAPCKOro
TMNa, rpynnoBblX U MHOUBUAYANbHbLIX KOHCYNbTauWW, TEKYLEro KOHTPONA U NpoMeXXyTOYHON
aTTecTauum

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-11

JlabopaTopus paguocesian, ONTUYECKOM CBA3W W TeneBuaeHusi. YuebHasa aygutopus Ons
npoBedeHns 3aHATUA NEKUMOHHOro Tuna, 3aHATMW CEeMWHapCKoro Twuna, rpynnoBbiIX U
WHAMBMAYANbHbIX KOHCYMNbTaUWUA, TEKYLLErO KOHTPOMSA U MPOMEXYTOYHOM aTTecTaunm.

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-17

Cpeactea obecneyeHns OCBOEHUST OUCLIMMNITUHBI.

1. KomnbloTepHble Knacchbl, OCHalleHHble KOMMbioTepamMu kracca Pentium ¢ Bbixogom B
nokanbHy ceTb 3abankanbCKoro rocygapCTBEHHOro yHuBepcuteTa u B ceTb NHTepHeT.

2. Onucanns nabopaTopHbIX paboT Ansg MoaennpoBaHns y3roB CUCTEM CMYTHUKOBOW CBA3MN.

3. Onucanunsa ansg npoBeAeHMsT MPaKTUYECKUX 3aHSATUM C MCMONb30OBAHWEM KOMMBbIOTEPHOrO
MOZENMPOBaHMS.

4. Y4yebHble hainbl ANs KOMMNbOTEPHOrO MOAENNPOBAHMSI.

5. CpencrtBa cTaTMyeckon Npoekunn ans Ncrnonb3oBaHns Npy YTEHUN NEKLUi

6. MynsTumeauna npoekTop.

7. MakeTbl 1 MOZAENM NPOMBbILLITEHHOrO 06opyaoBaHUA Kadenpbl UINKMA U TEXHWUKN CBA3W.

8. Pagnopenennada nuHna NEC-PASOLINK B koMmnnekTe ¢ aHTEHHO-(baepHON yCTaHOBKOWN.

9. MNMpoBoaHble NuHUK cBsa3n, basoas ctaHums BTS-312 M900/M1800 ¢ aHTeHHO-uaepHbLIMU
YCTPOWCTBAMM, OMNTUYECKAS NIMHUSA CBA3W.

10. DATC «Curma-Cnb» ¢ KOMMIEKTOM KPOCCOBOro 060pyaoBaHUS

11. Knacchbl ¢ nepcoHanbHbiMu koMnbtoTepamu (1K) anga npoBeaeHnst rpynnoBbIX 3aHATUI (ABe
nogrpynnsl no 10-12 cTygeHToB Ha OAHOro npenogaeaTens).

9. MeToaun4yeckue peKkomMmeHaaunun no opraHn3aunm ndydyeHmna agnCcumnIiinHbl

O n aobecneyeHna TpebyemMoroypoBHAYCBOEHUA CTYyAEHTAaMM OCHOB  MOCTPOEHUS
VMH(POKOMMYHMKALMOHHBIX CETEMN, TBOPYECKOro NoAxXoAa Npy N3y4eHnn nMu COOTBETCTBYHOLLNX
MaTepuarnos, HEOOXOANUMO JOJIKHbBIM 06pa3oM OpraHn3oBaTb CaMOCTOSATENbBHYO paboTy
CTYOEHTOB, KOTOpPas BbINOMHAETCA UMU B 0O6beMe, BbIAENAEMOM HacTosALEeN NPUMEPHON
nporpammon. B pamkax camocToATenbHOW paboThbl CTYAEHTbl AOMKHbI NpopabaTtbiBaTb KypC
NpOoCnyLIaHHbIX NeKUUi, FOTOBUTLCS K OOMYCKY H a NpoBedeHne nabopaTopHbix paboTt n
pewaTb 3agayun, NocTaBeHHbIE MPenofaBaTesieM H a NPakTUYECKUX 3aHAaATUAX (B pamkax
KypCOBOro NpOeKTUPOBaHNS).

Onsa Hanbonee addeKkTUBHOIo YCBOEHWs MaTepuana aucunninHbl uenecoobpasHo
OpraHu3oBaTb CaMOCTOATENbHYIO paboTy CTyAEeHTOB TakMm obpa3om, 4ToObl OHM paBHOMEPHO
"

akTMBHO paboTanu Hag MaTtepuanamu Kypca B TeyeHue Bcero cemecTtpa. [ns BbiNOfHeHus
3TOr0  YCNoBus, a TakXe N4 NPOMeXYTOYHOro KOHTPOMs 3HaHUW CTYAEHTOB B TeveHue
cemecTpa uenecoobpasHo perynspHo (2-3 pasa B cemecTp) NnpoBoAuTb TecTupoBaHue Ha K
no nporaeHHoMy matepuany (T.e., N1 0O Mepe n3yvyeHus COOTBETCTBYHOLLErO MaTepuana B
NEeKLMOHHOM Kypce).

B pamkax nayyeHus gucuunnunHel npegycMmaTpuBaeTcs NpoBeaeHue aNeKTPoHHOro
TECTUPOBaHWS CTYAEHTOB N O criegyowmnmMm 5 Mmogynsm, CocTaBneHHbIM H a OCHOBE TECTOBbIX
BOMPOCOB MO AVCLIMINIIMHE.

1. BBegeHune. OcHOBHbIE MOHATUSA U onpedeneHus. NMepBUYHbIE CUrHamMbl 3NEKTPOCBA3N U
KaHanbl nepegayn (pasgensl 1 un 2).

2. MpuHUMMBLI NOCTPOEHUS MHOrOKaHanbHbIX CUCTEM Nepefayn C 4acTOTHbIM U BPEMEHHbIM
pasgeneHveM kaHanos. (pasgensl 3,4).

3. OCHOBHbIE NPUHLMNBI NOCTPOEHNS LINPPOBLIX CUCTEM Nepeaayn U UHPOKOMMYHUKALIMOHHBIX
ceTen cBa3un. (pasgensl 5,6).
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4. OCHOBbI MOCTPOEHUSI CUCTEM PaaNOCBA3M U MOBUNbLHOM pagnoceasn (pasgensi 7,8,).
5. OcHOBbl MOCTPOEHMSA BOJIOKOHHO-OMTUYECKMX CUCTEM nepedayn, nepcrnekTuBbl WU
HanpasneHus passutua UKC (pasgensl 9,10,).

PaspaboTumk/rpynna paspaboTtunkos: TanaHoB C.b. goueHT kadenpbl PnTC

PaccmoTpeHa Ha 3acefaHum Kadeapbl
(npotokon ot 01.09.2017 r. Ne 1)
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