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Tunosvie 3a0anus 015 KOHMPOJILHOU pabOMmMbl:

3amaua 1

[lo panubiM Tabn. 4.1 MOCTPOUTH 3aBUCUMOCTH BBIXOJHOW MOIIHOCTH HCTOYHHKA
ONTUYECKOTO H3IyYeHUS OT BEIMYMHBI AJIEKTPUYECKOrO TOKA, MPOTEKaromero uepe3 Hero. J{is
3aJIaHHBIX (10 BapUaHTy) TOKAa CMEHICHUS M AaMIUIUTYAbl MOAYJIUPYIOIMIUX OJHOMOJISIPHBIX
umnynscoB (Tabn. 4.2 u 4.3) onpenenuth rpapuueckd W3MEHEHHE BBIXOIHOM MOIYISLIUOHHON
MOIIHOCTH Pyaxe ¥ Pyuw 1 ompenenuts rimyouny moaynsauuu 1. Ilo mocTpoeHHON XapaKTepucThKe
yKa3aTh BUJ UCTOYHHKA (CBETOAMO WU J1azep?).

Tab6mumna 4.1
. MA 0O (5 |10 |15 (18 (20 |22 |24 |26 |28
P,mxBT |0 (15 (30 |45 |60 (90 (160 |230 (310 (370
Tabmumna 4.2
ITapameTtp Howmep BapuanTa

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

0
Tox cMmemnieHus, 9 |10 |11 (12 (13 |14 |15 (16 (17 |18
MA
Tab6muma 4.3
ITapamerp Howmep BapuanTa
0 |1 2 314 |5 16 |7 8 ]9

AMIUIMTYAA TOKa MOIYJISIITUU, MA 2 |3 4 5 16 7 8 9 5 6
3anaua 2

ITo manHbIM TaOaUIEl 3.1 TOCTPOUTH 3aBUCUMOCTD BBIXOJTHOM MOIITHOCTH MCTOYHHMKA ONTHYECKOTO
I/ISJIY‘-IQHI/ISI OT BCJINYHHBI BHGKTqueCKOFO TOKa, HpOTeKaIOLLICFO qepe3 HCTO. I[JI}I 3aJaHHBIX (HO
BapUaAHTYy) TOKa CMEIIECHUS M aMILTUTYIbI MOAYJIUPYIOIINX OJHOMOJSIPHBIX UMITYJIbCOB (TaOIHITBI

1



3.2 u 3.3) onpenenuts rpaguuecKu U3MEHEHHUE BBIXOJHONW MOAYISIIMOHHOM MOIITHOCTH Pyaxe U Pyun
U ONPEJeNUTh NIyOuHY MOy Isiud. [10 TOCTPOCHHOM XapaKTEPUCTHKE YKa3aTh Bl HICTOUHUKA.

Tabnuya 3.1
| | | | | | | | | |
| MA | 0O | 5 | 10 | 15 | 18 | 20 | 22 | 24 | 26 | 28
Py, MeBT I ] I 15 I 30 I 45 I G0 I a0 I 160 I 230 I 310 I 370
Tabnuya 3.2
Tok | BapunaHt

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

[, MA [ 10 | 1 12 | 13 | 14 1% | 16 | 17 | 18 | 19
Tabnuya 3.3
AmMnanTyaa | BapuaHt
Toka | I I I I I I I I I

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

| | | | | | | | | |
Iy WA | 10 | 9 | &8 | 7 | &6 | 5 | 4 | 3 | 2 | 1

Tunosvie 60NnpocCyl K 3avemy.

1. Buget wu wiaccudukanuss [[BOCII.  Ananoro-nmdpoBoe u  1udpo-aHaIOroBoe
npeoOpaszoBanus currana. Kogexku UKM.

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

3. Tlonsitre QpPOBOro ONTHYECKOTO THHEHHOTO TPAKTA.

4. Crpykrypa HMH(OPMAIIMIOHHOTO OOOPY/IOBaHMS OKOHEYHOM M MPOMEKYTOUHOW CTaHIUH
1M(POBOrO ONTUYECKOTO JIMHEHHOTO TPaKTa.

5. Hepapxuueckuii NpUHLIUI OCTPOEHUS [IU(PPOBBIX CHCTEM MEpeauH.

6. Ilnesmoxponnusie mudpossie nepapxuu (ITLN), nx ocobeHHoCTH.

7. Cunxponnas mu¢ppoas wuepapxus (CLH), npuHmmnsl (GpopMHUpPOBaHHUS TPAHCHOPTHBIX
crpykryp CLIH.

8. Tomonoruu cetu CLIM u cxembl pe3epBUPOBaHUS TPAHCIOPTHBIX MTOTOKOB.

9. Bwuasl cuaxponusanuu B [IBOCII.

10. TakToBas cHHXpoOHHM3alMs, padoTa BeIAenuTeNs TakToBoM uacToThl (BTY), ¢a3zoBbie
GiyKTyaluu BbIZEIEHHOTO CUHXPOCUTHAJA, CIIOCO0B! ynyulieHus napametpos BTY.

11. IluxnoBas ¥ CBEPXIMKIOBas cHHXpoHu3anus. Cucrema TakToBoi cuHxponuszanuu CLIN.

12. CtpykTypa cuctemsl ynpasieHus. DyHKIMHA CUCTEMBI yIIPABICHUS.

13. TpeGoBaHust MPEIBIABIAIOTCS K MCTOUHUKY ONTUYECKOTO H3ITyUEHHUS.

14. KoHCTpYKIIMH U XapaKTEPUCTUKH TOPIIEBOTO (CYMEPIIOMUHECIIEHTHOT0) H TIOBEPXHOCTHOTO

CBETOBOJIOB ISl OITUYECKON CBA3H.
15. KoHcTpyKuu 1a3epoB, IPUMEHAEMBIX B TEXHUKE ONITUYECKOM CBA3H.
16. INomynpoBoJHUKOBBIH retepomnaszep ¢ pezonaropom dadpu — [epo.



17.
18.
19.

20.
21.
22.
23.
24.

JlnarpaMma HanpaBJICHHOCTH U3JIy4E€HHs CBETOMOA U JIa3epa.

[Tpsimast u BHELTHSS MOy SIS ONTHYECKOTO U3TYUCHHUS.

HpﬂMaH MoAayJjiAugd B CXEMaxX C HOJYHNPOBOAHHUKOBBIMU HMCTOYHUKAMU OITHUYCCKOTO
U3ITy4EHHUS.

BI/II[BI BHEIIHEH MOAYJIAIMU OIITUYCCKOTO M3JIYUCHUA B CUCTCMAX NICpCaalu.

[ymbl, BO3HUKAIOIIKE TIPU MOTYJISLIUU.

YCTpolcTBO NEPEAAIOIIETO ONTUYECKOTO MOIYJIA.

DNEKTPUUECKHUE U ONITUYECKUE XapaKTEPUCTUKH MEPEIAIOLIET0 ONTUYECKOTO0 MOTYIISL.
Oco0eHHOCTH TIepeiaud CUTHAJIOB JJIEKTPOCBSI3U MO ONTHYECKUM JIMHEHHBIM TpaKTaM,

METO/Ibl MOAYJISIIAN U JEMOTYJISIITUU ONITHYECKOM HECYIICH.

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

TpeboBanusi, mpeabsBiIsieMble K (OTONPHEMHUKAM ONTHYECKUX CUCTEM IepeaayH.

Buzpsl poToeTEKTOPOB B ONTHUECKUX CUCTEMaX NepeaayH.

OCHOBHBIC ONITHYECKHE M DIICKTPUIECKUE XaPAKTEPUCTUKU (POTOAMOIa KOHCTPYKIIMH P-i-N.
JUTMHHOBOJIHOBAs I'PaHMIIa YyBCTBUTEIBHOCTH (POTOAETEKTOPOB.

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

HIymbl poTOaHOA0B.

[Tpsmoe dhoToxerekTupoBaHue U POTONECTEKTUPOBAHUE C IPEOOPA30BAHUEM.
OyHKUMOHANbHBIE OJ0KM B cxeme ¢oronpuemHoro ycrpoictBa (PIIY) ¢ npsambiM
JETEKTUPOBAHUEM.

I'ereponunnbiii mpueM curHana B ®ITY ¢ npeodbpazoBanuem.

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

35. OCHOBHbIE ~ KOMIIOHEHTbl ~ BOJOKOHHO-ONTHYECKUX  JHUHEHHBIX  TPaKTOB U  HX
XapaKTEPUCTHUKHU.
36. OJTHOBOJIOKOHHBIE U JIBYyXBOJIOKOHHBIE CXEMbl OPraHU3aLH JTMHEHHBIX TPAKTOB.

37.
38.
39.

JIuneitnsbie kol LIBOJIT u onieHka ux mapameTpos.
IToMexu ¥ UCKaXeHUs B IMHEUHBIX TPAKTAX.
[IpuHiMner  pereHepanuu IU(GPOBBIX  ONTHYECKUX CUTHAJIOB )51 OLICHKa

HOMeXoyCTOI\/'I‘-II/IBOCTI/I PEreHepaTopos.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Uctopus passutus MHorooiHoBbix BOCII u ycrpoiictB BonHOBOro ymiaotHenus WDM
MupoBoii ypOBEHb Pa3BUTHs ONITUYECKOM CBA3U C UCToIb30BaHneM WDM.

Metonbl yNaOTHEHHS HMHQOPMAIIMOHHBIX IOTOKOB - MeToJ BpEMEHHOro YIJIOTHEHUs
(TDM). OGnactu UCTIONB30BaHUS, TIEPCIIEKTHUBEI.

Metonpl  yruioTHEHMsT HMH(OpPMalMOHHBIX MOTOKOB. MojoBoe ymiotHenune (MDM).
OO6nacTu UCTIONb30BaHUS, EPCIEKTUBBIL.

Metonpl  ymIIOTHEHMST HMH(OPMAlMOHHBIX MOTOKOB. MHOTOBOJIHOBOE  YIJIOTHEHHE
ontuyeckux Hecynmx (WDM). O6sacTi HCHOIb30BaHNUS, TIEPCIIEKTUBBI.

Cranmaptel MexXayHapOgHOTO TeleKOMMYHUKaAmoHHoro coto3a ITU Ha mnpumeHeHue
TEXHOJIOTUH M 000pyAOBaHUs, Mex1yHapoHOHi nekTpoTexHudeckoil komuccus IEC s
ob6opynoBanuss SDH/SONET ontuueckux nudpoBsix cucteM nepenadynd. YacTOTHBIN IUIaH,
cranaaptuzoBansbiii [TU-T.

Pexomengauuu ITU-T G.mcs Ha onTrueckue UHTEPGENCHI 111 MHOTOKaHAIbHBIX CUCTEM U
IEC 6129x 11 onTUYECKHX BOJIOKOH, MACCHBHBIX U AKTUBHBIX KOMIIOHEHT 00OpYyIOBaHHUS
WDM.

OOmast CTpyKTypa M HapaMeTpbl ONTHYECKUX CHCTEM BOJHOBOTO yIUIOTHeHus. Kpurepuu
obecrieueHus TpeOyeMbIx XapakTepucTuk OTieHKa YHEPTeTUUECKOro O KeTa.

OO0111e TPUHIKUIBI TOCTPOEHUS, ONKUCcaHue U CTpyKTypa mudpossix WDM cuctem. O61ee
onucanue u napamerpsl DWDM, HDWDM cucrem. Onpenenenue 3amnaca 1o MOIHOCTH.
XapakTEpUCTUKH MEPEAAIOIINX KOMIIOHEHT CHCTEM BOJIHOBOTO YIUIOTHEHMSI — BBIXOJHAs
MOIIIHOCTb, CTAOUIIHOCTD LIEHTPAJILHON YaCTOThI, CIIEKTP U OOKOBBIE JIEIECTKU H3ITYUECHHUS.
XapakTEepUCTUKH KOMIIOHEHT CHUCTEM BOJIHOBOTO YIUIOTHEHHMs. llepepmartumku -metozsl
MOAYJISIIIMA — BHYTPEHHss (TokoBasi) W BHemHss (uHTepdepomerpbl Maxa-llennepa,
AJIIEKTPOONTUYECKAS).



50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.
60.

61.
62.
63.
64.
65.
66.

67.
68.
69.

Metoapl cTaOWIM3alUMU JJIUHBl BOJIHBI ONTHYECKUX IE€PEJAaTYMKOB — TeMIlepaTypHasi,
TokoBasg. CTaOwin3aTropsl JJIMHBI BOJHBI Ha OCHOBE JUAJIEKTPUYECKHX (UIIBTPOB.
BoIpaBHUBaHUE CIIEKTPATIBHOIO paclpeAeIeHUS] MOLTHOCTH.

[TpuHIMOBl MHTErpalMy MEpelalolIMX ONTHYECKUX Moayilned — (j1asep, MOIYJISATOD,
MOJIYTIPOBOJHUKOBBIM YCHIINTEND ), (MYIbTUIIA3€P, MYJIBTUILIIEKCOP, YCUIUTED).

[TpyHIMIIBI TOCTPOEHUSI KOMMYTATOPOB I YCTPOMCTB ONTHYECKOM KpPOCC-KOMMYTaluu
OXC. BonHoBbIE pa3BETBUTEIH.

BonokoHHO-onTHYECKHE -ONTUYECKHE HHTEP(PEPEHIIUOHHbIE (GUIBTPHI -OJHOCTOPOHHHE
¢GrIbTpHI (GUIBTPHI KOPOTKUX U AITUHHBIX JJIMH BOJIH).

BonokoHHO-onTHYECKHME, ONTHYECKUE HUHTEPPEpEeHIMOHHbIE (QUIBTPbI, W30UpaTelIbHbIE
PEKEKTOPHBIE U MTOJIOCOBBIE (PHIIBTPHI.

BonokoHnHo-onTnyeckue (GUIBTPpI HAa OCHOBE JU(PPAKIMOHHBIX pPELIETOK. THUIOBbIE
apaMeTpsbl.

[lepunonnueckas BonHoBogHas pemerka AWG. [Ipunuun neiicteust AWG u napameTpsl.
QuupTpel € PErYIMPYEMOW TMOJOCOW MPOMYCKAaHUS, HACTpauBaeMble (QHIBTPHI C
UHTEPOEPEHIIMOHHBIM TOKPHITUEM M OCHOBHBIE XapaKTEPUCTHKH IEPECTPauBaEMOIo
ONTHYECKOTO (PUIIBTpA.

Axycroontuueckue GWIbBTpbI, a Takxke pe3oHatopel Pabpu-Ilepo Kkak BOJIOKOHHO-
ONTUYECKUE (PHIIBTPHI.

HopMmbl NpoeKTHPOBaHUS U PYKOBOJSIINE JOKYMEHTHI JJIs IPOBEICHUSI IPOSKTHBIX PadoT.
3amanue Ha ImpoekTupoBaHue. VcxonHble naHHble A npoektupoBaHus. Craguu
IIPOEKTUPOBAHHUS.

Kpurepuu Beibopa Tpacchl npokiaaku BOK.

TexHuKo-3KOHOMHUYECKUEe 000CHOBaHMSI TPOEKTHBIX peleHuii no npokiaake BOK.

JlafiTe XapakKTEpUCTUKY CMETHOW JOKYMEHTALMU IIPOEKTa.

KorepeHTHBIE BOJIOKOHHO-ONITUYECKUE CUCTEMBI IIEPEAAUN.

Onrtuueckue korepeHTHeie DWDM cuctems! cBs3u.

[TpuHIMn paboThl KOT€PEHTHBIX ONTUYECKMX NPUEMHHMKOB U MEPEAaTYMKOB C IUPPOBOH
00paboTKO# CUTHAJIOB.

CraHpapThl U1l IOCTPOEHUS KOTEPEHTHBIX ONITUYECKUX CUCTEM U CETEN.

TpaHcrIOpTHBIE CETH HOBOTO MOKOJIEHHUS.

[TpuHIMIBI TOCTPOEHUS POTOHHBIX TETEKOMMYHUKAITMOHHBIX CETEH.



