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Tunosvie 3a0anus 015 KOHMPOJILHOU PabOMmMbl:

3amaua 1

[lo npanubiM Tabn. 4.1 MNOCTPOUTH 3aBUCUMOCTH BBIXOJHOW MOIIHOCTH HCTOYHHKA
ONTHUYECKOTO M3JIYyYEHUs OT BEIMYMHBI JIEKTPUYECKOIO TOKa, MPOTEKarIlero yepes Hero. s
3aJIaHHBIX (10 BapUaHTy) TOKAa CMEHICHUS M aMIUIUTYAbl MOAYJIUPYIOIIUX OJHOMOJISIPHBIX
umnynscoB (Tabn. 4.2 u 4.3) onpeaenuTs rpa@uuecku U3MEHEHUE BBIXOJHOW MOIYISIIUOHHOMN
MOIIHOCTU Pyaxe U Pyun ¥ onipesienuts riyOuny Momyisitiuu 1. [1o mocTpoeHHOM XapaKTepucTUKe
yKa3aTh BUJ UICTOYHHKA (CBETOAMO UITH Jiazep?).

Taomuua 4.1
l. MA 0 |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 cMemieHus, 9 |10 |11 (12 (13 |14 |15 (16 (17 |18
MA
Tab6muma 4.3
[Tapamerp Howmep BapuanTa
0 [1 2 314 5 |6 |7 8 ]9

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

[To manHbIM TabmuUIEl 3.1 TOCTPOUTH 3aBUCUMOCTD BBIXOJHOW MOITHOCTH MCTOYHHUKA ONTHYECKOTO
M3JIy4€HHS] OT BEITMYMHBI 3JEKTPUUYECKOTO TOKa, MpOTEKarouiero yepe3 Hero. s 3agaHHbIX (TI0

1



BapUaHTY) TOKA CMEIIEHUS U aMIUTUTYAbl MOTYIUPYIOIIUX OJHONOJSPHBIX UMITYJIECOB (TaOIUIIBI 3.2
u 3.3) onpenenuth rpadUUECKH U3MEHEHNE BBIXOIHON MOMYISIITUOHHOW MOITHOCTH Pyaxe U Pyun ¥
OTIpeNIeNIUTh TIyOuHy MoayIsiuu. [1o mocTpoeHHO# XapaKTepUCTUKE YKa3aTh BUI UCTOYHUKA.

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 IK3AMEHY !

1. Buast wu knaccudukanms LBOCIL.  Amnanoro-umdpoBoe u  1uppo-aHaIOroBoe
npeoOpa3zoBanus curnana. Kogexu MKM.

2. OO000mIeHHas CTPYKTYpHAs cxeMa MU(POBBIX ONTHYECKUX CUCTEM NepeaayH.

3. TlonsTre MdpoBOro ONTHUECKOro TMHEHHOTO TPAKTA.

4. Crpykrypa HH(POPMAIMOHHOTO OOOPYAOBAaHUS OKOHEYHOW W TMPOMEKYTOYHOW CTaHIIUNA
U(POBOrO ONTUYECKOTO TUHEHHOTO TPAKTA.

5. Hepapxuueckuil MpUHIUI TOCTPOSHUS LU(POBBIX CUCTEM Tepeayn.

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

7. CunxponHas uu¢poas uepapxus (CLIH), nmpuHmmMnsl (OpMUPOBAHHS TPAHCIOPTHBIX
crpykryp CLH.

8. Tomomoruu cetu CLIM u cxembl pe3epBUPOBaHHS TPAHCTIOPTHBIX TTOTOKOB.

9. Bwuasl cuaxponuzanuu B [IBOCII.

10. TakToBas CHUHXpOHM3AIMsA, pabdoTa BbIACTUTENsST TakToBOM dYactoThl (BTY), ¢a3oBbie
(aIyKTyauu BbIIEJICHHOTO CHHXPOCUTHANA, CIIOCO0B! yiydieHus napametpoB BTY.

11. HukiioBas ¥ cBepXIMKIOBas cHHXpoHU3alus. CucremMa TakToBoi cunxponuzanuu CLU.

12. CtpykTypa cuctemsl ynpasieHus. DyHKIIMU CUCTEMBI yIIpaBICHUSL.

13. TpeGoBaHUsI IPEIBSIBISIOTCS K ICTOYHUKY ONITUYECKOTO H3ITYUSHHUS.

14. KoHCTpYKIIMHU U XapaKTEPUCTUKH TOPLEBOTO (CYNEPIIOMUHECIIEHTHOT0) U TIOBEPXHOCTHOTO

CBETOBOJIOB JJISI OITHYECKOU CBSI3H.
15. KoHCTpyKIIuH J1a3epoB, IPUMEHSEMBIX B TEXHUKE ONTHYECKOM CBA3H.
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[TomynpoBOIHUKOBBIH reTepomaszep ¢ pezonaropom @adpu — [lepo.

Jlnarpamma HanpaBJICHHOCTH M3IY4YEHUS CBETONO/IA U Ja3epa.

HpﬂMaH W BHCIIHAA MOAYJISIUA OIITUYCCKOI'O U3JTYUCHUSA.

[Tpsamas Monynsnuss B cXxeMaX C IOJYHPOBOJHUKOBBIMH HMCTOYHUKAMH ONTHYECKOTO
U3Ty4CHUS.

Bupl BHELIHEH MOy ISIIMK ONTUYECKOTO U3JIy4EHHsI B CUCTEMAX Mepeayu.

I_HYMBI, BO3HHUKAOIUEC TP MOAYJIAIHUN.

Y CTpolCTBO NEPEAArOIEro ONTHYECKOT0 MOTYJIS.

DNEKTPUUECKHUE U ONITUYECKUE XaPAKTEPUCTUKU NIEPEJAIOLIETO O TUYECKOTO MOIYIISL.
OcoOeHHOCTH Mepellaud CUTHAJIOB 3JIEKTPOCBSI3U IO ONTHYECKUM JIMHEHHBIM TpakKTaM,

MCTOJbI MOAYJIAIUU U ACMOAYJIALIUA OIITHYECKO Hecymefl.
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TpeGoBanusi, npeabsBiIsieMble K (OTONMPUEMHUKAM ONITUYECKUX CUCTEM IepeIayu.

Bunapt ¢oTo1€TEKTOPOB B ONITHYECKUX CUCTEMaX Mepeaayu.

OCHOBHBIE ONTHYECKHE M DIICKTPUUCCKUE XapAKTEPUCTUKU (OTOAMOIa KOHCTPYKIHH P-i-N.
JUTMHHOBOJIHOBAS TPaHMIIA YYBCTBUTEIBHOCTH (DOTOIETEKTOPOB.

Kouctpykius naBuanoro ¢poroaunona (JIO) u nmpunnun nevicteus JIO/.

HIymbl poToaHOI0B.

[Tpsimoe doToneTekTUpoBaHue U POTOAECTEKTUPOBAHUE C TIPEOOPA3OBAHUEM.
OyHKIMOHANBHBIE OJOKM B cxeMe (oronpuemuoro ycrpoictBa (PIIY) ¢ npsmbeim
J€TEKTUPOBAHUEM.

['eteponuunbiil mpuem curnaia B @IIY ¢ npeobpazoBaHueM.

CrtpykTypa uu}ppoBBIX BOIOKOHHO-ONTHYECKUX JUHEHHBIX TpakToB (LIBOJIT).

OCHOBHbBIE KOMIIOHEHThI BOJIOKOHHO-ONTHYECKUX JIMHEHHBIX TPAKTOB U UX XapaKTEPUCTUKU.
OIHOBOJIOKOHHBIE U IBYXBOJOKOHHBIE CXEMbI OPTraHU3aLUU JIUHEHHBIX TPAKTOB.

Jluneiinbie koasl LIBOJIT u onenka ux nmapameTpoB.

[Tomexu 1 UCKaXEHUs B IMHEHWHBIX TPAKTAX.

[TpuHIMIBI pereHepanuy MUGPOBBIX ONTHYECKUX CUTHAIOB U OLIEHKA TTOMEXO0YCTOHYNBOCTH

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

MeTtonpl yNjaoTHEHUS HMH(MOPMAIMOHHBIX IOTOKOB - MeToJ BpPEMEHHOro YIUIOTHEHUS
(TDM). OGnactu UCTIONB30BaHUS, TIEPCIIEKTHUBEI.

MeTtoibl yriioTHEHHs HH(OPMAaLMOHHBIX TOTOKOB. MojoBoe yriotHeHue (MDM). O6nactu
MCII0JIb30BaHUs, IEPCIIEKTUBBI.

Metonpl  ymIIOTHEHMST HMH(OPMAlMOHHBIX MOTOKOB. MHOTOBOJIHOBOE  YIJIOTHEHHE
ontuyeckux Hecynmx (WDM). O6iact uCnoab30BaHus, IEPCIIEKTUBEI.

Cranmaptel MexXayHapOgHOTO TeleKOMMYHUKaAmoHHoro coto3a ITU Ha mnpumeHeHue
TEXHOJIOTUH M 000pyAoBaHUs, MexayHapoJHOH anekTpoTexHudeckoil komuccus IEC s
obopynoBanuss SDH/SONET ontuueckux nudpoBbix cucteM nepenauud. YacTOTHBIN IIaH,
crannaptuzoBanbiid [TU-T.

Pexomennaruu ITU-T G.mcs Ha ontudeckue HHTEp(HENCHl 411 MHOIOKaHAJIbHBIX CUCTEM U
IEC 6129x my1st oNTHYECKHX BOJIOKOH, NMACCHUBHBIX U aKTUBHBIX KOMIIOHEHT 00OpYyI0BaHHUs
WDM.

OOmast CTpyKTypa M HapaMeTpbl ONTHYECKUX CHCTEM BOJIHOBOTO yIUIoTHeHUs. Kpurepun
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 BOJHOBOIO YIUIOTHEHMSI — BBIXOJHAs
MOIIIHOCTb, CTAOUIIHOCTD LIEHTPAJILHON YaCTOThI, CIIEKTP U OOKOBBIE JIEIECTKU H3ITYUECHHUS.
XapakTEepUCTUKH KOMIIOHEHT CHUCTEM BOJIHOBOTO YIUIOTHEHHMs. llepepmartumku -metozsl
MOJYJIALIMA — BHYTpEHHsAs (TokoBasi) W BHemHsAs (uHTepdepomerpsl Maxa-Ilenaepa,
AIIEKTPOOIITUYECKAS).
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Metoapl cTaOWIM3alUMU JJIUHBl BOJIHBI ONTHYECKUX IE€PEJAaTYMKOB — TeMIlepaTypHasi,
TokoBasg. CTaOwin3aTropsl AJIMHBI BOJHBI Ha OCHOBE JUAJIEKTPUUYECKHX (HUIBTPOB.
BoIpaBHUBaHUE CIIEKTPATIBHOIO paclpeAeIeHUS] MOLTHOCTH.

[TpuHIMOBI MHTErpalMy MEpelalolMX ONTHYECKUX Moayiaed — (j1asep, MOIYJIATOD,
MOJIYTIPOBOJHUKOBBIM YCHIINTEND ), (MYIbTUIIA3€P, MYJIBTUILIIEKCOP, YCUIUTED).

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

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

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

BonokoHHo-onTH4yeckue (QUIBTPBl HAa OCHOBE JU(PPAKLUOHHBIX pPELIETOK. THIOBbIE
apaMeTpsbl.

[Tepuonnueckas BomHoBoHas pemierka AWG. Ipunnun nevictBus AWG u napaMeTpsl.
QuapTpel € PErYIMPYEMOW TMOJOCOM MPONMYyCKAaHUS, HACTpauBaeMble (QHIBTPHI C
UHTEPQEPEHIIMOHHBIM TIOKPHITUEM M OCHOBHBIE XapaKTEPUCTHKH IE€PECTPauBAEMOI0
ONTHYECKOTO (PUIIBTPA.

Axycroontuueckue (GUIbTpb, a Takke pe3oHatopel dadpu-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 tpaccsl npokiaaku BOK.

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

JlafiTe XapakKTEpUCTUKY CMETHOW JOKYMEHTALMU IIPOEKTa.

KorepeHTHbIE BOJIOKOHHO-ONITUYECKUE CUCTEMBI IIEPEAAYN.

Onrtuueckue korepeHTHeie DWDM cuctems! cBs3u.

[TpuHIMn paboThl KOTEPEHTHBIX ONTUYECKMX NPUEMHHMKOB U NEPEeAAaTYMKOB C LU(PPOBOH
00paboTKO# CHTHAJIOB.

CraHpapThl U1l IOCTPOEHUS KOTEPEHTHBIX ONITUYECKUX CUCTEM U CETEN.

TpaHcrIOpTHBIE CETH HOBOTO MOKOJIEHHUS.

[TpuHIMIBI TOCTPOEHUS POTOHHBIX TETEKOMMYHUKAITMOHHBIX CETEH.



