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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Llenbto ocBoeHMs y4eOHOM TUCHUTUTMHBI «ONTHYECKHE TeIeKOMMYHUKAMOHHBIE CUCTEMBI»
aBisieTcss GOpMUPOBAHUE y 00YUAIOIIUXCS KOMIIETEHIIUN B COOTBETCTBUH C TPEOOBAaHUSIMU
CaMOCTOSITEIILHO YTBEPKISHHOTO 00pa30BaTEIbHOTO CTaHAapTa Beiciiero oopaszosanus (CYOC)
1o crienuanbHOCTH «MH(DOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U» U
IpUOOpPETEHUE UMU:

- 3HaHUH O:

-- IPUHIIUIIAX TOCTPOEHUS U (PYHKIIMOHUPOBAHUS [IU(PPOBBIX BOJIOKOHHO-ONTHUYECKUX CHCTEM
nepeaaym;

-- METOJ]aX pacuera X OCHOBHBIX TapaMETPOB U XapaKTEPUCTHK;

- YMEHUU:

-- OIIPEIEISATh CTPYKTYPY U BBIOMPATh THUI HCIIOJIB3YEMOTO 000pYIOBaHHUS ONITUYECKUX

U (POBBIX TEICKOMMYHUKAIIMOHHBIX CUCTEM B 3aBUCUMOCTHU OT MPEABSABISEMBIX K HUM
TEXHUUYECKUX TPEOOBAHUI;

- HaBBIKOB:

-- pacueTa OCHOBHBIX IMAPaMETPOB HU(PPOBHIX BOIIOKOHHO-ONTUYECKUX CUCTEM Mepeaayu.

2. MecTo yueOHO#H qucuinabl B crpykrype OII BO

VYyeOnas aucuuminHa "OnTH4ecKre TeIeKOMMYHUKAIMOHHBIE CUCTEMbI" OTHOCUTCS K
6noky 1 "Iucuunnuuel (MOynn)" U BXOJUT B €70 BAPUATHUBHYIO YaCTh.

3. [lnanupyemble pe3yJabTaThl 00y4YeHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

[Iporecc n3ydeHus: AMCHUIUIMHBI HAMIpaBJieH Ha (OPMUPOBAHUE CIIETYIOIINX
KOMIIETEHIINN:

[1K-13 CIOCOOHOCTH OCYIIECTBIISTH MOATOTOBKY THUIIOBBIX TEXHUUECKUX MPOEKTOB Ha
pa3nuyHble HHOOKOMMYHHMKAIIMOHHbIE 00BEKTHI

4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJIsIET
8 3aueTHbIX enuHMIl (288 ak. 4.).
5. O0pa3oBaTebHbIEC TEXHOJIOTHH

B cootBercTBUM ¢ TpeOOBaHUAMHU (peepabHOTO roCyJapCTBEHHOIO 00pa30BaTeIbHOI0
CTaHJapTa BBICIIETO MPO(ECCHOHAIBHOT0 00pa30BaHUsI sl peain3aliii KOMIIETEHTHOCTHOTO
MOJIX0/Ia U C 1eNblo (POPMUPOBAHUS U PAa3BUTHSI IPO(PECCHOHATBHBIX HABBIKOB CTYAEHTOB IO
YCMOTPEHHIO MPENnoaaBarTesis B ydeOHOM MpoIiecce MOT'YT OBITh UCIIOJIb30BAaHbl B PAa3IMUHBIX
COUYETaHMSIX aKTUBHbBIE U HHTEPAKTUBHBIE (DOPMBI MPOBEACHUS 3aHATHM, BKITIoUasi: JIEKIIMOHHBIE
3aasaTus. MadopmaTuzanus o0pa3oBaHus 00€CTIeUnBACTCS C IIOMOIIBIO CPEACTB HOBBIX
UH(POPMALMOHHBIX TEXHONOTUH - DBM ¢ cooTBeTCTBYIONIMM NepudepuiHBIM 000PYI0BAHUEM;
CPEJICTBA M YCTPOICTBAa MAHUITYIMPOBAHUS ayAMOBU3YyaIbHON HH(OpMaIueil; CHCTEMBbI
MaIIMHHOMN TpaduKu, IPOTPaMMHBIE KOMIUIEKCHI (OMEpPallMOHHBIE CUCTEMBI, MTAKETHI
MPUKIATHBIX Tporpamm). [Ipaktudeckue 3ansatus. Undopmarusamnmst oopazoBaHus
obecrnieunBaeTcs ¢ TOMOIIbIO CPEJCTB HOBBIX MH(OPMALIMOHHBIX TeXHOJOorHH - OBM ¢
COOTBETCTBYIOIIUM TiepuepuitHbIM 000pYAOBaHUEM; CUCTEMBI MAIIIMHHON rpaduKHy,
MIPOrpaMMHBIE KOMILJIEKCHI (OTIEepaliOHHbIE CHUCTEMBI, TAKEThI MPUKIaIHBIX
nporpamm).CamocTosiTennbHas padoTa. J[ucraHnmoHHOe 00ydYeHHE - MHTEPHET-TEXHOJIOT U,
KOTOpast 00eCIeynBaeT CTYACHTOB YUeOHO-METOANYECKUM MaTepHaioM, pa3MEeIIeHHBIM Ha
caiiTe akaJieMuu, U MPEANOoIaracT MHTEPaKTUBHOE B3aMO/JICICTBIE MEX Y IIPENoaaBaTeeM u




cryneHTamu. KoHTpoiIb camocToaTebHOU paboThl. Mcmonp30BaHNE TECTOBBIX 3aJaHUIA,
pa3MelleHHbIX B cucteme «KocMmocy, 4To npernonaraeT MHTEpaKTUBHOE B3aUMOJCICTBUE
MEK]1y IPENOAABATENIEM U CTYICHTaAMU. .

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejiam)

PA3JIEJT 1
Pa3nen 1. Beenenue

Bunbr u xnaccuduxarus [IBOCII. Kpatkue cBenenus o Bzaumoyssizannoi cetu cBsizu (BCC)
Poccuiickoit @enepanuu.

O0600111eHHas CTPYKTypHas CXeMa ONTHYECKUX cucteM nepenaud. OHOBOJIOKOHHBIE U
JIBYXBOJIOKOHHBIE CXEMbI OPraHU3alMM JBYXCTOPOHHEN cBs3U. [Ipuemonepeaaruuk nepBU4HON
[IBOCII, ycTpoiicTBO M Ha3HauEHHE €ro y3710B. Komeku ¢ TMHEeHON 1 HEJTMHEUHOM
aMIUIMTYIHON XapakTepucTukoi. I'enepatopHoe obopynosanue. @opmMupoBaTeslb JTUHEHHOTO
CUTHAJIa, €r0 CTPYKTYpa U allfOPUTM PaOOTHL.

PA3JIEJT 1
Pa3nen 1. Beenenue
BbinoaHenue KII(1)

PA3JIEJ 2
Paznen 2. Ludpossie BOTOKOHHO-ONTHUECKUE THUHEWHBIE TpakThl (LIBOJIT)

Oco0eHHOCTH NIEepelauy CUTHAJIOB 0 ONTUYECKUM JIMHEWHBIM TPaKTaM, METO/IbI MOIYJISLIUU U
JEeMOAYJIALUYU onTHYeCKo! Hecyiel. CTpyKTypa HU(PPOBBIX BOJIOKOHHO-ONTUYECKHUX JIMHEHHBIX
TpakToB. OcHOBHBIE XapakTepucTukH nepeaawmux (IIOM) u npuemnsix (IIpOM) ontuuecknx
MOJlyJIed, ONTUYECKUX ycuauTened. OIHOBOJIOKOHHBIE U IBYXBOJIOKOHHBIE CXEMBI OpraHU3aluu
nuHeHbIX TpakToB. CThiku [IBOJIT 1 1ndpoBbIX KaHAIOB U TPAKTOB NEpEIayu.

PA3/IEJI 2
Paznen 2. Lludpposbie BogokOHHO-oNTHYECKHE TUHEHbIE TpakThl (LIBOJIT)
pabota B rpymme BoinonHenue KII(1)

PA3JIEJI 3
Pasnen 3. [Ipunnune! nocrpoenus [IBOCII

Onpenenenue NOHATHS LUKIA nepegadn. CTpyKTypa IUKIa Iepeaayn nepBUYHON U poBOi
cucreMbl niepenayn. CBepxiuki nepeaaun. CmocoOsr 00beTMHEHHS UG POBBIX TOTOKOB.
CunxpoHHO€ 00beIMHEHNE TIOTOKOB, MIOHATHE O BPEMEHHOM C/IBUTE, CTPYKTYpa 000py10BaHUs
CUHXPOHHOT'0 BpeMeHHOTro rpynnoodpazoBanus (BI'). AcunxpoHHoe o0beIMHEHNE TTOTOKOB,
MIOHATUE O BPEMEHHOW HEOJHOPOAHOCTH, OJHO U ABYXCTOPOHHEE COTIACOBAHUE CKOPOCTEMN
nepenaun oobeauHsIeMbIX MOTOKOB. Pa3zoBbie paykryanuu npu BI'.

Hepapxudeckuii MPpUHIIMIT TOCTPOSHUS LIUPPOBBIX TEIEKOMMYHHKAIIMOHHBIX CUCTEM NEpeaayH.
[Tnesnoxponnsie uudpossie nepapxuu (I1L1), ux ocobennoctu. [TlapameTpsl HUPPOBHIX
tpaktoB 1111 u ocHOBHOTrO 1u(poBoro kanaia (OLIK), HopmupoBanue napamerpos. [TapameTpsl
kaHana TY, opraHM30BaHHOTO OCPEACTBOM IIUGPPOBBIX cUCTEM nepeaayn. CHHXpOHHAs
mudposas uepapxus (CLI), npuHIMIE HOPMUPOBAHUS TPAHCHOPTHBIX cTpyKTyp CLIU,
ocobenHocTH Tonosoruu cetu CLIM, mpuHIMIBI CHHXpOHU3AIMH ceTeBbIX d5ieMeHToB CLIU u
yIpaBIEHUS CETEBbIMU dieMeHTaMHu. OcHOBHBIE TapaMeTpbl TpakToB CLIU.

PA3JIEJI 3
Paznen 3. Ipunuunst noctpoenus LHBOCITI



BeimonHeHue KII(1)

PA3JIEJL 4
Paznen 4. Cucremsl cunxponusauuu [IBOCII

Bunet cunxponuzanuu B LIBOCII. TakToBas cMHXpOHU3aLus, pab0Ta BbIAECIUTEINS TAKTOBOU
yactoTsl (BTY), pazoBsie (hayKTyauu BeIIEICHHOTO CHHXPOCUTHAIIA, CIIOCOOBI YIIy4IICHUS
napameTpoB BTY. CTpyKkTypHbIE CXeMbl YCTPOUCTB BBIJICICHUSI TAKTOBOM YaCTOThI PE30HAHCHBIM
MeTo1oM U ycTpoiicTBamu ¢ @AITY. [{ukinoBas u cBEpXIUKIOBas CUHXpOoHU3aus. [IpuHimn
CKOJIB3AIIETO MOUCKA CHHXpOCHTHaa. [yt moBbImeHus ObICTPOACHCTBHS CUCTEMbI LIMKIIOBOM
CUHXPOHM3AIMH MPUMEHEHHEM aJalTUBHBIX MPUEMHUKOB. OCOOEHHOCTH pabOThI MOICUCTEM
CHUHXPOHM3AIMU B CHUCTEMAaxX Mepeiayy BeICIIMX MOpAaKoB. CTpyKTypa aAanTUBHOIO IPUEMHUKA
CHUHXPOCHUTHAJA.

PA3JIEJI 4
Paznen 4. Cucremsl cunxponusanuu [[IBOCII
BbinoaHenue KII(1)

PA3JIEJL 5
Paznen 5. Jluneiinbie koasl LIBOJIT u ckpembinpoBanue

OO61ue cBeeHNs 0 KOJAUPOBAHUM CUTHAJIOB B IIU(PPOBBIX CUCTEMAaxX Nepenauu. JInHelHble u
CTBIKOBBIC KOJIbI. TpeboBanus K JimHeHbIM KojaM B BOCII u kpurepuun ux Beioopa. THITbI
JMHENHBIX KOJJOB U UX OCHOBHbIE NapameTpsbl. JIuneitnsie koab! kinacca 1 B2B. Konst NRZ, RZ,
BI-L, BI-S. DBI, CMI, EP-1, EP-2, xon Muniepa, ux aaropuTMbl 00pa3oBaHus, CIEKTPaIbHbIC U
BpEMEHHbBIE XapaKkTepucTuku. LlndpoBbie CyMMbI KOZIOB M IPUMEHEHUS TEKYIIUX HUPPOBBIX
CYMM B aJITOpUTMaX KOHTPOJIsS OMKOOK Ha TUHUH. O0JacTH MPUMEHEHUS pa3IMYHbIX KOJIOB
knacca 1B2B. braounsie koasl mBnB, npununs! ux GpopmMupoBaHus 1 BO3MOXKHbBIE AITOPUTMBI
o0pa3oBaHus. XapaKTepUCTUKU OJOYHBIX KO/IOB, HCHOIb3YEMBIX B BBICOKOCKOPOCTHBIX
BOJIOKOHHO-ONTUYECKUX crucTeMax cBs3u. [IpeoOpa3oBaHMsl CTHIKOBBIX M JIUHEHHBIX KOJIOB B
BOCII.

3anavya ckpeMOJIMpOBaHMs U OCHOBHBIE PUHIUIIBI TOCTPOEHUs ckpemoiiepa. [lceBnocmyyaiinbie
NIOCJIE0BATENBHOCTH YHACEN U UX CBOMCTBA. [[pUMUTHBHBIE TOJINHOMBI U T€HEPATOPHI
TICEBIOCTYYalHBIX YUCEN HAa CIBUTOBBIX perucTpax. CxeMbl CKpemMOJIepOB U IECKPEeMOIIEpPOB.

PA3JIEJ 5
Paznen 5. JIuneiinbie koasl LIBOJIT u ckpembinpoBanue
pabota B rpynme BoinonHenue KII(1)

PA3JIEJI 6
Pa3znen 6. I[TomexoycToHYMBOCTh U oNITUMHU3aNMs Tpuema curHainos B [IBOCII

Metoanueckune ocHOBBI pacuera nomexoycroitunsoctu BOCII. IlIymel hoTomeTekTOpoB Ha pin-
doroaronax u naBUHHBIX poToauonax. Lllymbl BXOIHBIX ycuauTenel Ha OUMONIIPHBIX U
NOJIEBBIX TpaH3ucTOpax. [loporn 4yBCTBUTENBHOCTH HUGPPOBBIX (POTONMPUEMHBIX YCTPOHCTB.
BepostHocTh ook mpu NpuUHATHH perieHni B udpoBbix OIIY npu pacnpenenenus uyMoB
110 HOpMaJIbHOMY 3aKOHY. KBaHTOBbIE IITyMBbl. BeposiTHOCTH OIIMOOK MPH pacripe/ieIeHnH Yuciia
dboToaeKTpOoHOB 10 3aK0HY [lyaccona. PacyeT moMexoycTONYMBOCTH ¥ YyBCTBUTEIIHHOCTH
mudposoit BOCII npu ydere pa3anMyuHbIX COCTABISAIOMIMX IIYMOB (DOTOMPUEMHOIO YCTPOICTBA.
KBantoBblii npesnen. BeposTHocTH omMOOK NP MpUEME ONTHUYECKUX CUTHAJIOB C
GyKTYyupytomei HHTEHCUBHOCTBIO M YCJIOBHO - ITyaCCOHOBCKOM PacHpe/IeNICHUH YKcia
($oT031eKTPOHOB. Mcnonp30BaHNE ONTUMATIBHBIX (PUIBTPOB 11 MUHUMHU3ALUN MEKCHUMBOJIBHOM
uHTepdpepeHy. CTpyKTYpHAas ONTUMHU3ALMS IPHEMa CUTHAJIOB TPUEMHHUKOM C TPSMBIM
dotonerektupoBanreM B b posix BOCII ¢ nBonvHON MOAY/IsAIIME HHTEHCUBHOCTH.



OTHOIIeHHE MPaBAONOA00HS U ONTUMAJIBHBIE aJITOPUTMBI 0OpPaOOTKN CUTHAJIOB B CIIydae
rayccoBbIX IIyMoB. OnITUMAaIbHBIE AITOPUTMEI ITPU IIIyMax C ITyaCCOHOBCKOW CTaTHCTHKOM.
OntumanbHble anropuT™bl 00padotku s udposix BOCII ¢ curnanamu paBHBIX SHEPTHA.
Koppensauonnas o6paboTka u TuHEeiHas GUIbTpaLUs B ONTUMAIBHOM IPUEMHUKE
ounmMiynbcHbIX curaanoB B BOCII. ITpumMeps! pacueTa BOJIOKOHHO-ONTHYECKUX CHCTEM CBSI3U
IpY 3aJIaHHOW BEPOSATHOCTH OUIMOKH ITpHEMa.

PA3JIEJI 6
Paznen 6. [lomexoycToHuMBOCTh M onTUMHU3aLIUS iprueMa curiaioB B [IBOCII
BoinoaHenue KII(1)

PA3JIEJL 7
Paznen 7. Perenepauus curnanos B HIBOJIT

[TpuHIHMITBI pereHepauy MHQPPOBLIX ONTUYCCKUX CUTHAIIOB. [loMeXH 1 UCKaKCHHSI B KaHAJIAX |
tpaktax [IBOCII. Ctpykrypa nunerinoro pereneparopa LIBOJIT. Ilpumenenue ontuueckux
YCWJIMTEJIEH Ha ydacTKax pereHepanuu. [loMexoycToNYuBOCTb IMHEHHOTO pereHeparopa
LBOJIT npu aAByXypOBHEBOM JINHEMHOM KOJUpPOBaHUU. OLIEHKa TOMEX0YCTOMYMBOCTH
pereHeparopa ¢ UCIOJIb30BaHUEM Tiia3-auarpaMmmbl. OcHoBHBIE pekomeHaauu MCO-T B
obnactu uudpoBoit ontuyeckoii cBs3u. Pacnipenenenue omubok Ha HAIIMOHAIBHBIX U
MEXIYHAPOIHBIX Y9acTKax MUPPOBOH CETH, pacyeT yAeIbHOro ko3 uimenTa ommook.
HopmupoBanue ¢azoBbix ¢paykryanuit. DHepreruueckuii norenuuan [IBOCII. Pacuer anunel
yuactka perenepanuu LIBOJIT npu orpannyeHnu 3aTyXxaHueM U TUCIIEPCUOHHBIMHU
HCKOKCHUSIMU

PA3AEJL 7
Pa3znen 7. Perenepanus curnanos B LIBOJIT
BbinoaHenue KII(1)

PA3JIEJ 8
Paznen 8. Anmaparypa LIBOCII

Amnmnaparypa HBOCII ans MeCTHOT0, BHyTPU30HOBOI'O U MarucTpajbHOIO Y4aCTKOB CETH
IUIE3UOXPOHHON nepapxun. PyHKIMoHaNbHbIE MOLynu annapaTypsl [IBOCII: mynsTuniekcopsl,
pereHepaTtopsl, KOMMYTaTOpPHI U Ap. OCHOBHBIE y3Jibl oTeuecTBeHHOM armnapaTypsl BOCII Ha
ocHoe MKM.

TpancnoptHas cucrema SDH u ee anementsl. CtpoeHne nHGpopmManoHHoi cetu. OCHOBHBIE
uHpopmanronssle udppossie cTpykTypsl SDH. Ctpykrypa STM-N TpaHCHOPTHBIX MOAYJIEH.
CeKIMOHHBIE 3ar0JIOBKH, UX CTPYKTYpa U Ha3HAYEHHE 1E€MEHTOB. [[pUHIUIIBI KOHTPOJIS OIIMOOK
nepenaun. BupryanbHble KOHTEHHEPBI, PAaHTM BUPTYaJIbHBIX KOHTEHHEPOB U UX CTPYKTYpa.
Crpykrypa mynbsTutuiekcupoBanus B SDH. ®opmuposanue cyoomokos TU-N,
aaMUHUCTpaTUBHBIX 6J10k0B AUG, rpymnn atMuHUCTpaTUBHBIX 0710k0B AUG-n 1 TpaHCTIOPTHBIX
moxyneit. [Ipumep cxembr popmupoBanus Mmoayis STM-1. Tlponeccer BeipaBHuBanus B SDH u
poJb ykazaTeneil B 3Tux npoueccax. Coopka TpancnopTHbeix Moayneid STM-N. [Ipumepst
dbopmupoBanus STM-4, STM-16 . ®yakunonababie MoayiH ceteid SDH.. Tursr
MYJIBTUIUIEKCEPOB, KOHIIEHTPATOPOB, pereHepaTopoB U komMmyTaTtopoB SDH cereit 1 npuHIUIBI
UX HCIIOJIb30BaHUS. ATapaTHasi peajn3anus OCHOBHBIX ()YHKIIMOHAJIBHBIX MOJYJIEH U UX
napametpsl. Tononorus cereit SDH. MeToab! 3amuThl HHPOPMAITMOHHBIX TIOTOKOB.
OynknuoHanbHas cxema korepeHTHoNM BOCII. KorepeHTHOE OnTHYECKOE TE€TEKTUPOBAHME.
['eTeponnHHBINA 1 TOMOIUHHBIHN TpreM. CUCTEMBI ¢ aMIUTUTYIHOM, (Pa30BOM, YACTOTHOH U
MOJISIpU3allMOHHON MaHunyJsanuen. Tumnsl 1azepoB B korepeHTHbIX BOCII, ocHOBHBIE
TpeOOBaHUS K JIa3epaM.

PA3JIEJI 8



Paznen 8. Annaparypa LIBOCII
BeimostHeHue KII(1)

PA3JIEJI 9
JIONYCK K DK3aMEHY
samura KI1

PA3JIEJT 9
JOIIYCK K DK3aMCHY

DK3aMeH

DK3ameH
DK3aMeH

DK3aMeH

PA3JIEJI 12
KypcoBoii npoexr



