[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

BI0: Kocerok Cepigy iuigqifhie MaTepHabl 1151 MPOMEKYTOUHOMN ATTECTALMH 110 JHCIHHILTHHE

[lomkHoCTb: pekTop
[ata nognucanus: 16.06.2026 11:57:15
YHUKanbHbI MPOrpaMMHbIN KIKOY:

Onmus

e3a68f3eaale62674b54f4998099d3d6bfdcf836

LeCKUue cucmemaul ceAas3u, 7 cemecmp

11.03.02
Koz, nanpasiienue MHOOKOMMYHHUKALIMOHHBIE TEXHOJIOTUU U
HOAroToBKH CHUCTEMBI CBSI3U
HampasieHHOCTh KopnoparuBHbie ”HGOKOMMYHUKAITMOHHBIE CUCTEMBI M CETH
(npoduin)
dopma 00ydeHHS OYHasI

Kadenpa-pazpadorunk

Kadenpa sxkcnepumeHTanbHOM GU3NKI

Brimyckaromas kadenpa

Kadenpa panrosneKTpoHUKHU U 3J€KTPOIHEPTETUKI

Tunosvie 3a0anus 015 KOHMPOJILHOU pabOMmMbl:

3amaua 1

[lo npanubiM Tabn. 4.1 MNOCTPOUTH 3aBUCUMOCTH BBIXOJHOW MOIIMHOCTH HMCTOYHUKA
ONTUYECKOTO H3JIy4EHUS OT BEJIMYMHBI IEKTPUYECKOIO TOKA, MPOTEKAaroUero vepes Hero. Jlus
3a/laHHBIX (10 BapUaHTy) TOKa CMELIEHUS M aMIUIMTYAbl MOAYJIUPYIOIIMX OJHOMOJSPHBIX
UMIynbcoB (Tabn. 4.2 u 4.3) onpeaenuth rpapuueckd M3MEHEHHE BBIXOAHON MOIYISIIMOHHON
MOIIHOCTU Pyaxc U Pyun ¥ onpenenuts rinyouny moaynauuu 1. Ilo moctpoeHHON XapaKTepucTHKE

yKa3aTh BUJ UICTOYHHKA (CBETOAMO UITH J1azep?).

Tabmuna 4.1
I. MA 0 |5 |10 |15 |18 |20 |22 (24 |26 |28
P,mxBT [0 [15 |30 |45 |60 |90 |160 |230 |310 (370
Tabnuua 4.2
[TapameTtp Howmep BapuanTa

1 12 (3 |4 |5 |6 (7 |8 |9

0

Toxk cMmemienus, 9 |10 |11 (12 (13 |14 |15 (16 (17 |18
MA
Tab6muma 4.3
ITapamerp Howmep BapuanTa

0 1 [2 [3]4 |5 |6 [7 8 o

AMIUTATY/Ia TOKA MOYJIAIMHN, MA

2 |13 |4 516 |7 |8 |9 |5 |6

3anaua 2




[To narabIM Tabmuibl 3.1 MOCTPOUTH 3aBUCUMOCTh BBIXOIHOW MOIIHOCTA MCTOYHHKA ONTHYECKOTO
W3JIYYCHHS OT BEJIUYMHBI AJICKTPUUYCCKOTO TOKA, MPOTEKAroIIero dyepe3 Hero. s 3amaHHBIX (TI0
BapHAHTY) TOKA CMEIICHHUS U AMILTUTY bl MOIYIUPYIOIINX OJHOMOISIPHBIX UMITYIBCOB (Ta0HIIb 3.2
u 3.3) onpenenuth rpadUUECKH U3MEHEHHUE BBIXOJHONW MOMYIISIIMOHHOM MOUTHOCTH Pyaxe U Pyun ¥
OTIPEACIUTh TIyOuHY MOAYISIHH. [10 MOCTPpOSCHHON XapaKTepUCTUKE YKa3aTh BHU]l UCTOYHHKA.

Tabnuya 3.1
| | | | | | | | | |
|, A | O | & | 10| 19 | 18 | 20 | 22 | 24 | 26 | 28
Fi, MEET I ] I 15 I 30 I 45 I G0 I a0 I 160 I 230 I 310 I 370
Tabnuya 3.2
Tok | BapuaHt

cMewenna | O |1 | 2 |3 | 4 |5 |6 |7 |8 |9
| | | | | | | | | |

[, A, | 10 | 1 12 | 13 ] 14 ] 15 ) 16 | 17 | 18 | 19
Tabnuya 3.3
Amnnntyaa | BapwnaHT
Toka | I I I I I I I I I

mogynam | O |1 | 2 | 3 |4 |5 |6 |7 |8 | 9

| | | | | | | | | |
It | 10| 9 | 8 | 7 | 6 | 5 | 41 3 2 | 1

Tunoesie 60NPOCHL K 3a4enty.

1. Buget wu winaccudukanuss [[BOCII.  Ananoro-nmdpoBoe u  1udpo-aHaiIoroBoe
npeoOpaszoBanus currana. Kogexku UKM.

2. OO000meHHas CTPYKTYpHAs cxeMa MU(POBBIX ONTHYECKUX CUCTEM NepeaayH.

3. Tlonstue M@pOBOro ONTHUECKOTO TMHEHHOTO TPAKTA.

4. Crpykrypa HH(POPMAIMOHHOTO OOOPYAOBAaHUS OKOHEYHOW W TMPOMEKYTOYHOW CTaHIIMA
U(PPOBOrO ONTUYECKOTO JTUHEHHOTO TPAKTA.

5. Hepapxudeckuii MpUHIMII TOCTPOSHUS LU(POBBIX CUCTEM Tepeayu.

6. Ilnesnoxponnsie udpossie uepapxuu (I1LN), ux ocobennoctu.

7. CunxponHas uudpoas uepapxus (CLIH), nmpuHmmnsl ¢GopMUPOBAHHS TPAHCIOPTHBIX
ctpykryp CLIN.

8. Tomomoruu cetu CLIM n cxembl pe3epBUPOBAHUS TPAHCTIOPTHBIX MIOTOKOB.

9. Bwuasl cuaxponuzanuu B [IBOCII.

10. TakTroBas CHUHXpOHM3AIMsA, paboTa BbIACTUTENsST TakToBOM dYactoThl (BTY), ¢a3oBbie
(ayKTyauu BbIIEJICHHOTO CHHXPOCUTHANA, CIIOCO0B! yiydieHus napametpoB BTY.

11. luknoBas U CBEpXIMKIOBast CHHXpoHu3amusa. CucreMa TakToBor cuHxponu3aruu CILIN.

12. CtpykTypa cuctemsl ynpasieHus. DyHKIIMYU CUCTEMBI yIIPaBICHUSL.

13. TpebGoBanus MPEABSBIAIOTCS K HCTOUHUKY ONITHYECKOTO U3TyUCHUS.
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KoHCTpyKIIMM 1 XapaKTEpUCTUKN TOPLIEBOTO (CYNEPIIOMUHECIIEHTHOT0) U IIOBEPXHOCTHOTO
CBETOBO/JIOB JIJIsl ONITUYECKON CBSA3H.

KoHcTpykiuu y1a3epoB, NpUMEHAEMBIX B TEXHUKE ONTHUECKOH CBSI3H.

[TomynpoBOTHUKOBBIN rereposiazep ¢ pezoHatopom ®abdpu — Ilepo.

Jlnarpamma HalpaBJI€HHOCTH M3JIy4€HUsI CBETOJIMO/IA U JIa3epa.

[Tpsimast u BHELITHSSL MOy LIS ONTHYECKOTO U3TYUCHHUS.

[Tpsimast mMonynsuus B CXE€Max C IOJYNPOBOJHUKOBBIMM HCTOYHUKAMHU ONTHYECKOIO
U3ITy4EHHUS.

Buzbl BHEIIHEH MOy ISLUN ONITUYECKOTO U3JIyUYEHUS B CUCTEMAX NEPEJAUH.

[ymbl, BO3HUKAIOIIKE TIPU MOTYJISLIUU.

YCTpolcTBO NEPEAAIOLIETO ONTUYECKOTO MOIYJIA.

DNEKTPUUECKHUE U ONITUYECKUE XapaKTEPUCTUKU MEPETAIOIET0 ONTUYECKOTO MOIYJIA.
OcoOeHHOCTH Tepefjaud CHUTHAJIOB 3JIEKTPOCBSI3U IO ONTHYECKUM JIMHEMHBIM TpakKTam,

METO/IbI MOAYJISILIUK U JIEMOYJISIIUU ONTUYECKON HECyIIeH.
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TpeboBanwus1, mpeabsBiIsieMble K (OTONPHEMHUKAM ONTHYECKUX CUCTEM IepeaayH.

Bunsr poToneTeKkTopoB B ONTUYECKUX CUCTEMAX MEPeIadH.

OCHOBHBIE ONTHYECKHE U ICKTPUICCKUE XaPAKTEPUCTUKU (POTOMOIa KOHCTPYKIMH P-i-N.
JITMHHOBOJIHOBAS TPaHMIIA YyBCTBUTEIBHOCTH (DOTOAETEKTOPOB.

Konctpykuus nasurHoro ¢poroguona (JI®) u npunnun nevicteus JIO/.

[ymbl HOTOIMOTOB.

[Ipsmoe dhoToxerekTupoBaHKe U POTOIETEKTUPOBAHUE C TIPEOOPA30BAHUEM.
OyHKIHOHANBHBIE Ol0KM B cxeme (oronpuemHoro ycrpoictBa (PIIY) ¢ mnpsmeiM
JIETEKTUPOBAHHUEM.

I'ereponunubiii npueM curHana B ®ITY ¢ npeodbpazoBanuem.

CrpykTypa uu(ppoBbIX BOJOKOHHO-ONTHYECKUX JUHEHHBIX TpakToB (LIBOJIT).

OCHOBHBIE KOMIIOHEHTBI BOJIOKOHHO-ONTHYECKUX JIMHEHHBIX TPAKTOB M UX XapPAKTEPUCTUKH.
OOHOBOJIOKOHHBIE U IBYXBOJIOKOHHBIE CXEMbI OPraHU3alUN JTUHEWHBIX TPAKTOB.

Jluneiinbie koasl LIBOJIT u onenka ux napameTpos.

IToMexu 1 HCKA)KEHUS B IMHEMHBIX TPAKTaX.

[TpuHIMIBl pereHepanuy HUGPOBBIX ONTUYECKUX CUTHAJIOB U OLIEHKA IIOMEX0YCTONYNBOCTH

pereHepaTopoB.
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Hctopus passutus MHOroBoiHoBbix BOCII u ycrpolictB BonHOBOro yminotHeHus WDM
MupoBoil ypOBEHB Pa3BUTHsI ONITUYECKOM CBS3U € UCnoJIb30BaHuEM WDM.

Mertonbl YIIOTHEHHST WH(GOPMAIMOHHBIX IOTOKOB - MeTox BpPEMEHHOTO YIUIOTHEHHUS
(TDM). OGnactu uCnob30BaHus, IEPCIEKTUBHI.

Mertoab! yninoTHeHHsI UHGOPMALMOHHBIX TOTOKOB. MoioBoe yriotHenue (MDM). O6nactu
WCITOJIb30BaHUsI, IEPCIIEKTUBBI.

Metoapl  ymiuoTHEHHs WH(GOPMALMOHHBIX IOTOKOB. MHOI'OBOJIHOBOE — YIJIOTHEHHE
ontuyeckux Hecymux (WDM). O6nacTi UCTIonb30BaHMsl, IEPCIIEKTUBEI.

Crangaptel MexnyHapoaHOrO TeleKOMMYyHUKalMoHHOro cor3a ITU Ha mnpumeHeHue
TEXHOJIOTHI U 00opynoBanus, MexnyHapoaHOH anekTpoTexHudeckoid komuccusi IEC mis
obopynoBanusi SDH/SONET ontuueckux mu@poBbIX cUCTeM mepenadyn. YacTOTHbIN IaH,
crannaptu3oBansbid [TU-T.

Pexomennaruu ITU-T G.mcs Ha onTHUecKue HHTEPQEHCh 1711 MHOTOKAHAIBHBIX CUCTEM U
IEC 6129x st ONTHYECKUX BOJIOKOH, MTACCUBHBIX U aKTUBHBIX KOMIIOHEHT 00OPYIOBaHMUS
WDM.

OO6mmas cTpykTypa U mapaMeTpbl ONTHYECKHX CHCTEM BOJHOBOIO yrjioTHeHus. Kpurepuu
oOecrieyeHus TpeOyeMbIX XapakTepucTHK OleHKa SHEPreTHUECKOro OroKeTa.

OO01re MPUHIKIIBI TTOCTPOCHUS, ONUCAaHUE U CTpyKTypa mudpoeix WDM cuctem. Odmee
onucanue u napamerpsl DWDM, HDWDM cucreMm. Onpenenenne 3amnaca no MOIIHOCTH.
XapakTEepUCTUKH MEPEAAOIINX KOMIIOHEHT CHCTEM BOJIHOBOTO YIUIOTHEHMS — BBIXOIHAs
MOIITHOCTb, CTAOMIIBHOCTD IIEHTPAJIbHON YaCTOTHI, CIIEKTP U OOKOBBIE JIEIECTKH U3ITyYCHHUS.
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XapakTepUCTUKU KOMIIOHEHT CHUCTEM BOJIHOBOIO YIUIOTHEHUsA. l[lepenaTtumku -MeTonbl

MOJYJIALIMA — BHYTpEeHHsAs (TokoBasi) W BHemHsAs (uHTepdepomerpsl Maxa-Ilenaepa,
AJIIEKTPOOINITUYECKAS).
MeTtoapl crabunM3aluyl JJIMHBI BOJIHBI ONTUYECKUX MEPEeNaTYUKOB — TemIepaTypHas,

TokoBasg. CTaOWiIM3aTopsl JAJIMHBI BOJHBI HAa OCHOBE JUAJICKTPUYECKHX (DHIBTPOB.
BripaBHMBaHME CIIEKTPAJIBHOIO PACIIPEAEICHUS MOLTHOCTH.

[IpuHUMOBl MHTETpAllMM TEPEAAIOUIMX ONTHYSCKHX MOIylned — (1asep, MOAYISATOD,
HOJIYIIPOBOIHUKOBBIN YCHIINTENB), (MYJIbTUIIA3€p, MYJIbTHILIEKCOP, YCUIIUTEb).

IIpyHIUIIBI OCTPOCHUST KOMMYTATOPOB ISl YCTPOMCTB ONTHYECKOM KPOCC-KOMMYTALlUU
OXC. BosiHOBBIEC pa3BETBUTEIIH.

BonokoHHO-onTHYECKHE -ONTHYECKUE HHTEPPEPEHIIMOHHBIE (DUIBTPHI -OJXHOCTOPOHHHUE
GbuabTpsI (GUIBTPBI KOPOTKUX U JTMHHBIX JUTMH BOJIH).

BonokonHo-onTHyeckre, ONTUYECKHE WHTEpPEpEeHIIMOHHBIE (WIBTPHI, H30UpaTeIbHbIC
PEKEKTOPHBIE U [TOJIOCOBBIE (PHIIBTPBI.

BonokonHo-onTryeckne (QUIBTPHI Ha OCHOBE IU(PPAKIMOHHBIX PEIIETOK. THIOBbIE
IapaMeTpsbl.

[Tepuoanueckas BonHoBoAHas pemerka AWG. [Ipunnun neiictsus AWG u napaMmeTpsl.
@uiabTpel € pPEryIupyeMoOW IMOJOCOM IpONYyCKaHUs, HAacTpauBaemble (QUIBTPHI C
UHTEP(PEPEHIIMOHHBIM TOKPBITUEM U OCHOBHBIE XapaKTEPUCTUKH IE€PECTPAUBAEMOTO
ONTUYECKOTo PUIIbTpA.

AxycroonTuueckue QWIbBTpb, a Takke pe3oHatopbl dDadpu-Ilepo kak BOJIOKOHHO-
ONTUYECKUE PUIIBTPHI.

Hopmbl ipoekTHpOBaHus 1 PYKOBOISIINE JOKYMEHTHI [Tl IPOBEICHUS MMPOEKTHBIX padoT.
3amaHue Ha IpoeKkThpoBaHue. VcxonHble naHHble A npoektupoBaHus. Craguu
POEKTUPOBAHHUS.

Kpurepuu BeiOopa Tpaccel npokiaaku BOK.

TexHUKO-2KOHOMHYECKHE 00OCHOBAHUSI MTPOCKTHBIX perieHuit mo npoxiaake BOK.

JlaiiTe XapaKTepUCTUKY CMETHOM TOKYMEHTAIUU IIPOEKTA.

KorepeHTHbIE BOJIOKOHHO-ONITUYECKUE CUCTEMBI ITepeaayu.

OnTnueckue korepenTHele DWDM cucremsl cBA3u.

[TpuHuMn paboThl KOTEPEHTHBIX ONTHUYECKUX MPUEMHUKOB M IMEPEAATUYMKOB C IUPPOBOI
00paboTKOIl CUTHANOB.

CraHgapThl JUIsl TOCTPOEHUS] KOTEPEHTHBIX ONTUYECKUX CUCTEM U CETEH.

TpaHCIIOPTHBIE CETH HOBOTO MOKOJICHHUS.

[TpuHIMIIBI TOCTPOEHUS POTOHHBIX TEIEKOMMYHUKAIIMOHHBIX CETEH.



