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BBenenue

B Hacrosimiee BpeMs Uil yBETUUEHHUS MPOITYCKHOM ClIOCOOHOCTH BOJIOKOHHO-
ontuueckux JmHU mnepenaun (BOJIII) mupoko wuCHonb3yeTcs TEXHOJIOTHUS
CHEKTPAIbHOrO YIJIOTHEHMS. [IpuHIMI paboThl JaHHOW TEXHOJIOTMM OCHOBaH Ha
nepeaayve Mo ONTHYECKOMY BOJIOKHY HECKOJIBKMX MOTOKOB JIAHHBIX Ha Pa3IMYHBIX
JUIMHaX BOJIH — OINTHYECKHX KaHajioB. Ha ceromHsIHUiA A€Hb CIEKTPAIBHOE
VIUIOTHEHUE SBJsIETCS HauOosiee AOCTyMHOM U KoMmmepuecku 3¢ (exkTuBHON
TEXHOJIOTUEW KAaK MPU MOACPHU3ALMHU CYIIECTBYIOIIMNX, TaK U MPU CTPOUTEIHCTBE
HOBbIX BOJIII. OgHOBpEeMEHHO C ATUM YBEIWYEHHUE MPOIYCKHOW CHOCOOHOCTU
oOecrieuynBaeTcs 3a CYET BHEJAPEHHS BBICOKOCKOPOCTHBIX BOJOKOHHO-ONTHYECKUX
cuctem nepenauun (BOCII). [ns wmaructpansubix BOJIIT cereit cBsazu PK Ha
TEKYIIM MOMEHT TUIIOBasi CKOPOCTh B ONTHYECKOM KaHaje coctaBisger 10 ['out/c u
Ha OT/ACJIbHBIX YYacTKaX UMEETCsl TEHJCHIIU Tiepexo/ia Ha ypoeHb 40 1'ouT/c.

B oTauumMe OT CTaHAAPTHBIX OJHOKAHAJIBHBIX CHCTEM BHEAPEHUE
BBICOKOCKOPOCTHBIX ~CHUCTEM BOJIOKOHHO-ONTHYECKMX CHUCTEM TMEpefadd co
cnekTpanbHbiM pazzgeneHneM kaHaioB (BOCII-CP) tpebyer ocoboro mojaxona u
paccMOTpEHHUs TaKUX BOIPOCOB, KaK BbIOOP (hopmaTa npeAcTaBiIeHUs epeaaBaeMoi
JBOMYHOW MH(pOpPMALMK, BBIOOP M pa3MElIeHHE KOMIIEHCATOPOB XPOMAaTUYECKOMN
JTUCIIEPCUH, BBIOOpD MapaMeTpOB M PACCTAHOBKA ONTUYECKHX YCUIIMTENEH, Y4eT
BJIMSIHUS NTOJIIPU3ALIMOHHON MO/IOBOM AMCTIEPCUH U HETMHEWHBIX () (PEKTOB, a TaKxKe
BBIOOD KOJIEpa yNpexkaaoliel KOppeKIUU OUIMOO0K.

Bonokonno-ontuueckass cuctema nepenadun (BOCII) — 310 COBOKYMHOCTH
ONTUYECKUX AJIEMEHTOB, 00€CIIEeUMBAIOLINX NIepeady HHPOPMAIIH 110 CBETOBOAAM .

ITo BOCII nepenatotcsi IMPOKOMOJIOCHBIE CUTHAJIBI MHOTOKAHAIBHOM CBSI3H.
B crpykrypHyto cxemy, kpome omntuueckoro kabdens (BOJIC), BXOAST MCTOYHHK
CBETa, ONITUYECKHE MOIYJIATOP U JI€TEKTOP, PETPAHCIISATOPBHI.
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Pucynox 1 — CrpykrypHnas cxema BOJIC

OtnuuuTenbHas OCOOCHHOCTh ONTHYECKUX (CBETOBOJHBIX) Kabenmed —
MajiorabapuTHOCTh, THOKOCTb, OTCYTCTBHUE IIBETHBIX METaJJIOB, BBICOKAs
3alIMIICHHOCTh OT BHEIIHUX JIEKTPOMArHUTHBIX nosieil. OK Moxer comepxkars 10
200 onTHUeCcKUX BOJOKOH.

VICTOYHHKH M3JTydeHUs — Ja3ephbl U MOIYIIPOBOIHUKOBBIC CBETOM3ITYYAIOIIHE
mrozel (CHUT).

[Ipu MOy IALMM ONITUYECKOW HECYILIEN H3MEHSETCs KaKo-IT100 ee mapamerp:
aMIUTUTYya, 4acToTa, paza; MPUMEHSIETCS TaKKe MOy uHTeHCuBHOCTH (1IM),
IIPU KOTOPOW MEHSIETCS KBAAPAT aMIUIMTY.IbI, T.€. MHTeHCUBHOCTh. [lma CUJl n
MOJIyIIPOBOJHUKOBBIX 1HOA0B npu UM He TpeOyroTcs crenuralibHble MOIYISTOPHI,
HaIpsKEHUE CMEIICHHS yIIPAaBJISEeT HHKEKIHUEN JIEKTPOHOB YePE3 p-TI IEPEXOT U B
HIMPOKUX IPEAEIAX MEHSAET HHTEHCUBHOCTD BBIXOJAHOTO U3ITyUYEHUS.

[IIupokoe npumenenre BOCII naeT 3HaUUTEIbHBIA TEXHUKO-9KOHOMUYECKHI
¢ deKT, aHATOTUYHBIN TPU TEePEX0Jie OT IJASKTPOHHBIX JaMIl K TPaH3UCTOpaM H
MHKpPOCXEMaM.

Lenpro naHHOM paOOTHI ABISIETCS pa3pabOTKa TEXHUYECKUX MPEITIOKEHUH O
MOJICpPHU3AIMM BOJIOKOHHO-ONITHYECKOW JIMHUM TMEpeAadyd C HCIOJIb30BAHUEM
annaparypsl CIIEKTPaJIbHOTO YILIOTHEHUS.

1. UcxoaHble TaHHBLIE

1.1. VYyacrox BOJIII, nomnexamuii MOJAEpHHU3AIMU, COCTOUT U3 S
AJIEMEHTAPHBIX KabelbHbIX y4acTKOB (DKY).

1.2. TlpotsmxernHocTs DKV Loky onpenensercs: u3 Tadauubl 1.



Ta6nuna 1 — Pacder npotsbkenHoctn OKY

Howmep 1 2 3 4 5
OKVY
Loky, KM 105-2*m+n | 95+2*m-n 135-m-n 95-m+n 115+m-n

rae mn — nociuenaue 2 mudpsl ID xapTh.

1.3. Twun ontrueckoro BoJIOKHa, ucnosnb3dyemoro Ha BOJIII onpenensiercs B
CIIEAYIOIIEM BUJIE:
Tur OB = (mn) mod 4, (1)

rae mn —tocieanue 2 mudpst 1D kapThl,

(mn) mod 4 — 00o3HaYaeT OCTaTOK OT JCJICHUS HAICJIO MmN Ha 4.
Hampumep, ecnu mocneaaue ase mudpsr ID kapte1 67, To 67:4 = 16,75.

CnenmoBarenbHo (67) mod 4 = 67-16*4 = 3.
Tabnuua 2 — Beibop Tuna OB

(mn) mod 4 Tun onTryeckoro BOJOKHA
0 CrannmapTHoOe cTyneH4aToe oJHOMOoA0Boe pek. G.652.A
1 CrannmapTHoe cTyneH4aToe oJHoMo0Boe pek. G.652.D
2 OnnomonoBoe OB ¢ HeHylIeBOM CMEIIEHHOW JHMCIEpPCHUEN peK.
G.655.A
3 OnnomonoBoe OB ¢ HEHyneBOW CMEMIEHHOW MUCIEPCHUEN PEK.
G.655.D

1.4. CoryiacHO TEXHUYECKOMY 3aJ]aHUI0 TPeOyeTCs MOBBICUThH MPOITYCKHYIO
cnocobHocTh cyuiectBytouieli BOJIII 3a cueT yBennueHusi CKOPOCTU MEpeaadd B
ONTUYECKOM KaHaJIe U UCIOJIb30BAHUS TEXHOJOTHUN CIIEKTPATILHOTO YINIOTHEHHUS.

Ckopocte mepemaun (B, I'GuT/c) B ONTHYECKOM KaHAJIe OIpEaSIseTCs
corjacHo tabnwiie 3.

Tabnuna 3 — BeiOop ckopocTu nepeaadu

VYcnoBue B, I'but/c YpoBeHb
M — 4eTHOoe 10 STM-64
M — HeYETHOE 40 STM-256

1.5. Konu4ecTBO ONTHYECKUX KaHAJIOB OMNpeenseTcs no Ggopmyre:
_ n2+(mn)mod4
Ngy =2 (2)

C
rae mn — nociuennue 2 uudpst ID kapThi.

Paccuuraiite CYMMAapHYO IIPOITY CKHYIO CIIOCOOHOCTH CHUCTEMBI
CHEKTPAIBHOTO YIJIOTHEHHS 110 (hopMmyJie:
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C= Nch -B, (3)
rie Neh — KOTM4eCTBO ONTHYECKUX KaHANIOB; B — CKOpOCTH nepenayn B KaHaJe.
1.6. BriOop pabodyeil 4YacTOTHI ONTUYECKOTO KaHajda B JaHHOW paboTe

npou3BoaAuTCs corinacHo cetke yactoT MCO-T (cm.pek.G.692 u OCT45.178) mno
CJIEIyIOLIEMY MTPABUITY:

. N
fei =193.10 Try +Af -(I — 2Ch] (4)

rie foni— pabogas wacroTa i-ro onTryeckoro kaHaia; | — Homep kanana; Af —
UHTEPBAI MEK/y KaHATaMHU.
WuTepBan Mek Iy KaHaIaMU ONPEAEIAeTCS 13 TaOuIIbI 4.

Ta6muna 4 — UHTepBan Mexay KaHajgaMu

VYcnoBue Af, TTu
M — 4eTHOE 100
M — HEYETHOE 50

J17151 BBIMOJTHEHU S PACYETOB MEPEBEUTE YACTOTY B JITTUHY BOJIHBI 1O (hOopMyJie:

C

Aeni = T '109, HM (5)
ch,i

IJie C — CKOPOCTh CBeTa B BakyyMme, paBHas 299792458 w/c, fohi— vacrora
OINTHUYECKOTO KaHasa, I'm.

ITosrydyeHHbIE 3HaUEHUS 3aHECUTE B Ta0IMILy .

Taomuna 5 — Paboyune [UIMHBI BOJIH ONTHYECKUX KAaHAJIOB

Howmep xanasa JIiMHA BOJIHBI KaHaa Ach, HM

1.7 Ilpu BHEIpPEHUH TEXHOJOTHMH CIEKTPAIBHOTO YIUIOTHEHUS C
UCIIOJb30BaHuEeM  BbICOKOCKOpOCTHBIX BOCII  npousBoauTcs  00s3aTeabHOE
oOclieToBaHNe JTMHEHHO-KAOCIbHBIX COOPYKEHUM, 3aKJIF0YAIOIIeecs] B U3MEPECHUU
psia mapaMeTpoB ONTHYECKOTO TPAKTA.

1.7.1 Tlpu wu3MepeHHH CHEKTpaJbHOM  3aBUCUMOCTH  Kod(dduimenTa
3aTyXaHus ObUIM MOJIYYEHBI CIECAYIONINE Pe3yIbTaThl:
s OB pek. G.652 A,D:
- Ha JAnuHe BOJHBI 1550 HM KO3 PUITMEHT 3aTyXaHus 0. COCTABUII
60(1550 am) = 0.19 + 0.01 * [(mn) mod 4], nb/km. (6)
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3aBuCHMOCTh KO3((dHUIMeHTa 3aTyXaHWs OT JUIMHBI BOJIHBI B C-Juarna3oHe
(1520 — 1565 um) ObLIa MpeACcTaBIIcHA B BUJC!

a(1) = (1550 HM)+(L%)’ (1-1550 ), 7)

rIe A — JUIMHA BOJIHBI, HM.

s OB pek.G.655 A,D:
- Ha AnuHe BOJHBI 1550 HM K03 GUITMEHT 3aTyXaHUs 0L COCTABUI:
a(1550 am) = 0.19 + 0.01 * [(mn) mod 4], nb/km. (6)

3aBUCUMOCTh KO3(PUIMEHTa 3aTyXxaHUs OT UIMHBI BOJHBI B C-auana3zoHe
(1520 — 1565 um) ObL1a MIpeCcTaBICHA B BUJIC:

0.025

a(A) = (1550 mm) + 0 (A-1550 ) (8)

[TocTpoiiTe rpaduk 3aBUCUMOCTH KO3(P(ULIHUEHTA 3aTyXaHUs OT JJIMHBI BOJIHBI
B quanasone (1530-1625) um.

HpOI/ISBCI[I/ITC pacucT A TPCX IJIWH BOJIH: ABYX KpaﬁHHX )51 CpGI[HGﬁ.

1.7.2 Tlpu wu3MEpeHUH XPOMATUYECKOW JUCTIEPCUU OBLIU  TOITYUYECHBI

CJIEIyIOLIUE PE3YJIbTAThI:
s OB pek. G.652 A,D:
- ITTMHA BOJIHBI HYJIEBOU IUCIEPCUU:

2o=1300 + m + n, HMm; 9)
- HAKJIOH IMCIIEPCUOHHON KPUBOM B TOUYKE HYJIEBOU JUCIIEPCHH:
Sp=0.085 + 0.001*(m — n), nc/(Em?-KMm). (10)

Pacuer koddduiimenta XpomMaTHUECKOW AUCHEPCUM JJIS CTaHIAPTHOTO
crynenuaroro OB (G.652) npousBoautcs 1o hopmysie:

_Se

D(1) 1

(i — %J , TIC/(HM?-KM), (11)

r1€ So — HAKJIOH JIMCIIEPCUOHHOW KPHUBOM B TOYKE HYJIEBOW HUCIIEPCHUH,
1ic/(HM?-KM); Ao — TOYKA HyJIEBOM JUCIIEPCUH, HM.

s OB pek.G.655.A,D napaMeTpbl TUCIIEPCUOHHOW — XapaKTEPUCTUKHU
OTIpEIEIISIIOTCS 10 TabmuIe 6.



Ta6nuna 6 — luctiepcuonnsie napamerpsl OB pek.G.655.A,D

YcenoBue | JluamazoH myivH BOJIH D, nc/(am xkm) S (1550 um),
1ic/(am? Km)
n—uernoe | A e (1530-1565) um 20-45 0.07
A € (1565-1625) am 45-85
n —HeyetHoe| A e (1530-1565) um 55-75 0.058
A € (1565-1625) am 75-11.0

Pacuer xondduimenta XpoMaTuuyecKoW IJUCHEPCHM Il BOJIOKHA CO
CMEIIeHHOM HeHyieBoi nucnepcueit (G.655) npoussoauTcs no Gopmyie:

D(1)= ( D(1565 ”M)?;D(l‘%o M) () 1565 HM)j + D(I565 1) , (12)

pHu paboyeid JyIMHE BOJHBI 10 1565 HM.

D(1)= ( D(1625 ”M)3‘5D(1565 ") ()-1625 HM)j + D625 1) , (13)

pu paboueit JMHe BOJIHBI 10 1625 HM.

Paccuuraiite 3HaueHuss KO3(p(HUIHMEHTa XPOMATUYECKON IHUCIIEPCUU IS
BOJIOKHA CBOETO BapuaHTa Ha pabouuX JUIMHAX BOJH U MOCTPOMTE 3aBUCUMOCTb
OT JIJIMHBI BOJHBI.

Ipumeuanue. [Ipu konuuecmee onmuueckux Kanaios bonee 4-x donyckaemcs
pacuem 07151 08YX KPAUHUX OJIUH BOJIH U 8 cepeduHe OUana3onda.

1.7.3 Tlpu wu3MepeHUH TMOJSAPUZALMMOHHON MOJOBOM JIUCIIEPCUU  OBLIH
MIOJTyY€HBI CIEAYIOUINE PE3yIbTAThI:

Jasi OB pek. G.652.A u G.655.A

Howmep 1 2 3 4 5

DOKY

Dewmp, 0.3+0.03*m | 0.2 +0.02*n | 0.3 +0.02*m | 0.5-0.02*m 0.5-
*

ric/NKm 0.02*n

Jast OB pek. G.652.D u G.655.D

Howmep 1 2 3 4 5

DKY

Dewmb, 0.1 +0.01*m| 0.2-0.01*n |0.05+ 0.01*n | 0.2-0.01*n | 0.08 +
*

e/ Nk 0.01*n

Paccuuraiite 3nauenus kodddurmenta [IMJ] na OKV.
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2 CTpykTypHas cxeMa pereHepanmuoHHoro yyacrka BOJIII

B nannoit pabote paccMaTpuBaeTcs camasi IpoCTasi CXeMa OpraHu3aluy CBSI3U
«TouKa-Touka». [Ipm 3TOM Ha OKOHEYHBIX IMyHKTax pa3MeIlaeTcs 000pyJoBaHUE
BOCII u anmaparypa CHEKTpPajdbHOTO YIUIOTHEHHUS, BKJIIOYAIOUIAs TPAHCHOHJIEPHI
(TpIl), ontuueckue mynbtuILiekcopsl (OM) u nemynsturiekcopst (OJAM). Ha
pUCYHKE 2 NpUBEIECHA CTPYKTypHas cxema pereHepaumoHHoro ydactka BOJII c
anmnapaTrypoil CHEeKTpajJbHOTO YIUIOTHEHMs ISl OJHOTO HampaBiieHus. B maHHOMN
paboTe opranu3anus CBsI3U MPOU3BOJUTCS 110 BYM BOJIOKHAM — MPUEM M Ileperaya
Mo OTACIbHOMY BOJOKHY. B oOparHOM HampaBieHUH cxema OyAeT HUMETh
aHAJOTUYHBINA BU/I.

Al
BOCH (H Tpr fod V1 MEL.R il —{ BoCH

V32
| MPI-5 3&'&1 R - | |
Mk —ea oml
Yn AN
D

BOCN H Ton fod Q¥ng Q¥ 0-{Tp|'| —{ BOCH

Pucynok 2 — CTpyKTypHasi cxema pereHepaliMOHHOr0 y4acTKa

OCHOBHBIC KOMIIOHCHTHI:

BOCII — BonokoHHO-onTHUecKas cuctema nepenaun STM-64 nnu STM-256
CO CTaHJAPTHBIM ONTHYECKUM UHTEpGEHcoM;

Tpll — Tpancmonnep, npeodpazyromuii curHan ot BOCII B onTtuueckuii
CUTHAJI, COOTBETCTBYIOIINN NHTEPHENCY CHCTEMBbI YIUIOTHEHUS;

OM — onruyeckuii MyJBTHIUIEKCOP, CHYKaIMA 17 OObEAMHEHUS
ONTUYECKUX CUTHAJIOM Ha PAa3JIMYHbIX JJIMHAX BOJH B TPYNIIOBOM MOTOK;
OVYnng — onTtudeckuit ycunutendb mnepenadn (OycTep), CiyKaluid s

KOMIIGHCAllUM  3aTyXaHWsl B ONTHYECKMX KOMIIOHEHTaX M  olecreueHus
HEOOXOMMOT0 YPOBHSI CUTHAJIOB, BBOJUMBIX B TJIaBHBIA ONTUYECKUHN TPAKT;

OKY — snemeHTapHbIi KaOelIbHBIN Y4acTOK, COCTOSIIIMNA U3 CTPOUTENIbHBIX
JUIMH ~ ONTHYECKOTO  KaOens, COEAMHEHHBIX ONTHYECKUMH MydTamMu U
CMOHTHUPOBAaHHBIMA OKOHEYHBIMH YCTPOMCTBAMH — ONITUHYECKUMU KPOCCAMU;

OV — nuHEWHBIA ONTUYECKHM YCUIIUTENb, CIyXAlluhd I KOMIIEHCALHUH
3aryxanus Ha OKY;

DCM — moayns KOMIEHCAllMM IUCIEPCUH, pa3MellaeMblii B ONTHYECKOM
TPAKTE JI1 KOMIIEHCALNY JUCTIEPCUOHHBIX UCKAXKEHHUI;
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OVYnpMm — OoNTHYECKUN YCUIIUTENb MpUueMa (MpeayCUIIUTENb), CIyKaui 715
KOMIICHCAlIUM  3aTyXaHWsi B ONTHYECKUX KOMIIOHEHTaX M  00eCleueHUs
HE0OXOMMOr0 YPOBHS CUTHAJIOB, Ha CXOJ/I€ TPAHCIIOHAepa.

HauepTture cxemy pereHepallHOHHOTO y4aCcTKa B COOTBETCTBHM C MUCXOIHBIMU
JAHHBIMH. YKa3zaTh HpoTsikeHHocTH OKY, cymMmapHyr MNpoTsiKEHHOCTh PY u
HOMEpa paboYnX KaHAJIOB.

3 Pacuer MOAYJ/IAd KOMIICHCAIIMU TUCIICPCUH

3.1 PacyeT momyCTHUMOM MPOTSHDKEHHOCTH PETEHEPAITMOHHOTO YyYacTKa
Jlnst BeicokockopocTHbIX BOJIII oaHMM M3 OCHOBHBIX OTPaHUYUBAIOIIUX
(haKTOpOB SIBISETCS XpOMaTHYECKast TUCIICPCHUS.
Paccunraiite I0mMyCcTUMYI0 MPOTSIKEHHOCTh YyYacTKa pPEreHepanuy Io
bopmyie:
_ 941826%e*f

D™ g2 M (14)

riae D — ko duimueHT XxpoMaTHIecKon TUCIEPCUH Ha paboyveli IJTMHE BOJIHBI,
nc/(HM-KM);

B — ckopoctb nepenauu, ['out/c;

A — paboyast JyIMHA BOJIHBI JIa3epa, MKM;

f — koo puruent 3anonuenus (s NRZ f = 1);

€ — TapameTp, OIMpeae/IIeMblii TOMYCTUMbIM IITPa(oM MO MOIIHOCTH (s
mrrpacda o momuoctu 1 JI6 € = 0.306).

Pacders! npousBenuTe U1 IBYX KpaHHUX M CPETHET0 ONTHYSCKUX KaHAJIOB U3
pabouero AuamnasoHa.

Cnenaiite BBIBOABI O HEOOXOAMMOCTH KOMIICHCAIIMU XPOMATUYECKOU
JIACTIEPCUH.

3.2  BwiOop THIa BOJOKHA KOMIIEHCAIIUU JUCTIEPCUH

B nactosimiee Bpemsi HauOosiee MIMPOKO JUIsI KOMIIEHCAIIUU XPOMaTHUUECKOM
aucriepcu npu  moxaepHmsaumn  BOJIII  ucnosb3yercs — cnenuaibHOE
koMmrieHcupytomiee BojiokHO (DCF), oGnamatormiee 3HaYUTENBHONW OTPHUIIATEIHHOM
JIUCIIEPCUEH, M BKJIOYAEMOE B OITHUYECKHMW TPAKT B BUJAE MoayJien. Monaynb
komneHcaru DCM conepsxkut Oyxty DCF onpenenenHo JyMHbI U 7151 BKIIOUESHUS
B ONTHUYECKUU TPAKT OCHAIIECH WJIM ONTHYECKUMH PO3ETKAMH, WM ONTHYECKHUMU
KOHHEKTOpaMu. Mo1yJiu MOTYT pa3MelaThbcsi Ha HEOOCTY)KUBAEMbIX YCUITUTEbHBIX
MyHKTaX, a TAK)K€ HA OKOHEYHBIX IMyHKTaX.

OCHOBHBIE KPUTEPUU MO BHIOOPY THUIMA KOMIICHCHUPYIOIIETO BOJOKHA WM
TOTOBOT'O MOMYJIA:

- KOMIIEHCAIUS JUCTIEPCUU B 33JJaHHOM JIMaIia30He JJIMH BOJIH;

12



- KOMIICHCAIUs HAKJIOHA TUCIIEPCUOHHON XapaKTEPUCTHKH;

- MUHUMAJIBHBIE BHOCUMBIE TIOTEPH;

- MUHUMAJIBHBIM YPOBEHb BHOCUMOM MOJISPU3ALUOHHON MOJOBOW JUCIIEPCHH;
- MUHUMQJIBHBIA YPOBEHb HEJIMHEWHBIX NCKAKECHUU.

IIpu BeIOOpe THma DCF mis moaepuuzanmu BOJIII ¢ wucnonb3oBaHnem
CIEKTPAIBHOTO YIUIOTHEHUS CJIEIyEeT YIUTHIBATh HEOOXOIUMOCTh KOMIICHCAITUU BO
BceM pabodeM Juara3oHe C Y4eTOM HaKIOHA JUCIICPCHOHHOW XapaKTePHUCTHK.
JlaHHOE YCTIOBHE MOYKHO 3aIlCaTh B BUJIC:

RDS, = RDS,, (15)

rie  RDSpcr, RDStr — OTHOCHTENBHBIM HAKIOH JUCIICPCHOHHOU
XapaKTEPUCTHKHA KOMIICHCHPYIOMIETO W TEJICKOMMYHHKAIIMOHHOTO BOJIOKHA,

ucrnoaszyemoro Ha DKV, coorBeTcTBeHHO, 1/HM:
S

RDS = —, 16
> (16)
re S — HaKJIOH JAUCHIEPCHOHHON KPUBOH, T1c/(HM%-KM);

D — xoaddunment qucnepcuu, mnc/(HM-Km).

[TpomsBemute pacuer RDSte TeekoMMyHUKAIIMOHHOTO BOJIOKHA JIJIS CpeTHEH
JUTMHBI BOJIHBI M3 pabodero auarnaszona no dopmyse (16), npuHumas 3HauyeHue S =
So, onpenenennoe mo Gopmyse (10) u D, paccuntanHoe 1715 CpeaHel JTUHBI BOJTHBI.

Ompenenure RDSpce ans o0pa3iioB BOJIOKHA KOMIICGHCAIIMM U BBIOMpaeM
Mapky DCF u3 Tabnuiel 7 Hanbosee moaxoAsIyo mo kpureputo (15).

Tabnuna 7 — [TapameTpbl BOJIOKOH KOMIIEHCAIIMH TUCTIEPCUT

MapKa DCF Docr Spbcr, ODCF; Dembbcr, Act, MKM?
(1550 M), | nc/(am®km) | J16/km nc/Nkm
nc/(HM-KM)
St.-DCF -100 -0.23 0.43 0.24 20
EWB-DCF -120 -0.44 0.45 0.25 21
HS-DCF -95 - 0.65 0.42 0.27 15
EHS-DCF -120 -1.2 0.45 0.29 14
UHS-DCF -130 -2.1 0.48 0.31 14
LL-DCF -170 -0.7 0.46 0.35 18

3.3 Pacder nmapameTpoB MOJYJIsi KOMIIEHCALIMH TUCTIEPCUU
Tpebyemas qymuuaa DCF onpenensiercs mo Gpopmyiie:
D
Loce =— D = Lo , (17)

DCF

rmae Dre — kod(urmeHt XpPOMaTU4YECKOM TUCIIEPCUN
TEJICKOMMYHHUKAIIMOHHOTO BOJIOKHA,
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Docr — k03((pUIMEHT XpOMaTHYECKOW MAMCIEPCUM KOMIIEHCHUPYIOLIETO
BOJIOKHA;

L1F — 1nuHa TENIEKOMMYHUKAIIMOHHOTO BOJIOKHA, KM.

Pacuer Lpcr npousBoauTe il CpeHEN AJIMHBI BOJIHBI.

C uenpro yHUpUKAITUKA MOAYJIeH KOMIICHCAIIMK IPOU3BEAUTE pacueThl Lpcr
JUJIS1 YeThIpEX 3HaueHU Lrr, moydnB TakuM 00pa3oM HECKOIbKO TUIIOBBIX MOJyJEH

KOMITEHCAIIHH:
- st OB pek. G.652 Lrr= 60; 80; 100; 120 xm.
- st OB pexk. G.655 L= 80; 140; 200; 240 xwm.

Jlist kaxporo Mmoayiist DCM paccunTaiiTe BeTMUIHHY JUCTIEPCHH 110 (hOpMYJIE:

Opcr = Dpcrlocr. (18)
Pacder npousBenuTe 1 AByX KpallHUX JJIMH BOJIH U3 pabodvero auarma3oHa u
CpEaHEN NJIMHBI BOJIHBI.
Pacuer xoaddunuenra aucnepcuu DCF B 3aBuCMMOCTH OT JJIMHBI BOJIHBI
MPOU3BEAUTE TIO PopMyJIE:

Opcr (/1) = Dper (1550 ) + Sper (ﬂ“ —1550 ) , (19)

rae A — paboyas JJIMHA BOJHBI ONTHYECKOTO KaHaja, HM;

Dpcr(1550) — koaduiieHT XpOMaTHUECKOW TUCTIEPCHH HA JITMHE BOJHBI
1550 mM, nc/(HM*KM);

SpcF — HAKJIOH TUCTICPCHOHHOMN XapaKTEePUCTHKH, TIC/(HM*KM).

Jl71st pacueTa CyMMapHOIo 3aTyXaHus MOYJIs KOMIIEHCALUH:
Aoem = Apeplpee +2- Ay, + 2 Aoy, (20)

r7e apcr — kKoadunuent 3aryxanus DCF, nb/xwm;

Locr — nmuna DCF, kwm;

Ospl — 3aTyXaHue Ha cBapHOM coennHennn DCF u nur-reiina, ab;
Olconn — 3aTYXaHUE HA PA3bEMHOM COEIMHEHUU, 11b.

B pacuerax cnegyer npuHUMATh Oconn = 0.5 1b 1 aspr = 0.3 1b.

[Tockonsky DCF o6namaer MNOBBIIEHHBIM YPOBHEM MOJISIPU3AIMOHHOM
MOJIOBOM JHCIIEpCUM, HEOOXOIWMO OIICHUTh BeIW4YuHy HakoruieHHoM I[IMJI mo

dbopmyme:
PMDpcy = Dpwpy/ Locr , mc. (21)

Pe3ynbrarhl pacyeToB cBeAUTE B TAOIUILY 8.
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Tabnuna 8 — [TapameTpbl MOAyJIeH KOMIIEHCAIIMH TUCTIEPCUU

DCM-A DCM-B DCM-C DCM-D

Ltr, kM
oDpCF, IIC/HM | A1

A

A8
Abcwm, b
PMDDC|\/|, IIC

4 Bui0op u pa3menienue MoayJieil KOMIEHCAIUH TUCTIEPCUH

41 Moaynu KOMIEHCAllUM  JUCIIEPCHU  MOTYT  pa3Mellarbcs  Ha
MIPOMEKYTOUHBIX YCHJIMTENBHBIX IIyYHKTaX, a TaKkKe Ha TMepeaaronieii wu
MIPUHUAMAIOLIEH CTOPOHE.

Kaxk mpaBuio, MoyJib KOMIIEHCAIIMH pa3MeIIaeTcsl MeKTy TBYMsI KacKaJaMu
ONITHYECKOTO YCUJIMTEIIS, 9TO IMO3BOJIIET CKOMIICHCHUPOBATh COOCTBEHHOE 3aTyXaHUE
MOJYJISI K B TO’KE BpEeMs HE BBI3BAaTh YBEIIMUCHHS HEITUHEHHBIX 3(P(DEKTOB.

[Tpow3BenuTe BEIOOP M pa3MENICHHE MOYJIeH KOMIICHCAIIUA B 3aBUCHMOCTH
OT TIPOTSHKEHHOCTH Y4YacTKOB KoMIleHcanuu. Kak TpaBmio, B TPOMEKYTOUHBIX
YCUJIUTEIBHBIX MMyHKTaX pazmerniatorcss DCM ¢ Homunanamu, Hanbosee OJIM3KUMU K
maae OKY.

4.2 Pacuer OCTaTOYHOM HEJIOKOMITICHCUPOBAHHOM JTUCTIEPCUH
MPOU3BEAUTE TIO PopMyJIe:
5
ORes = Z(DTF Lei + Obemii ) (22)

i=1
Pacuer mpousBoaute Ajig OBYX KpallHMX paOO4yMX JUIMH BOJH M CpeaHEH
JUTUHBI BOJIHBI.

4.3 CpaBHUB MMOJyYEHHBIC 3HAYCHUS C JIOMyCTUMBIMH 3HAYCHUSIMU:
- ot 10 I'out/c ores < 1000 mc/am
- st 40 T'out/c ores < 62.5 ic/Hm

Ecnu ocrarouHas pucnepcusi MOPEBBIIAET MAaKCUMAJIBHO JIOIMYCTHUMBIEC
3HAYEHUS, CKOPPEKTUPYUTE BHIOOP HOMUHAJIOB MOAYJIEH KOMITEHCAIIUU JTUCTIEPCHH.

3aHecuTe BBIOpAHHBIC THUIBI MOAYJEH B COOTBETCTBHHM CO CXEMOW HX
pa3MereHus B Ta0auIry 9.

Tabnuma 9 — PazMenienrie Mmoaysel KOMIIEHCAIIUU TUCTIEPCUM
ITyHKT Tun DCM

OIl-1
HVII-1

OI1-2
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4.4 PaccumTalite kaKk MI3BMEHSETCS HAaKOILICHHAS XpoMaTH4ICCKasd JUCIICPCUs

Ha PEreHEePaIMOHHOM yUYacTKe 1Mo GopmyIie:
i

0= Z (DTF Liei + Ooems ), (23)

i=1

rie j — Homep DKV.

Pesynbrarel cBegute B Tabimuiy 10 U moctpoiite rpaguk 3aBUCUMOCTH
HAKOTUICHHOW TUCTIEPCUU OT JIJTMHBI PETEHEPALIMOHHOTO YUacTKa.

Tabnuua 10 — Mi3MeHeHue Tucriepcuu Ha pereHepaliMoOHHOM y4acTKe

Yyactok ORES, IIC/HM
OKVY 1
OKVY 2
5 Br100op 1 pa3mMenieHne ONTHYECKUX yCUJINTe el

5.1 OOuue nonoxxKeHus

Onruyueckue yCUIUTENN SIBIAIOTCA BAKHEHUIIUM 3JIEMEHTOM 3KOHOMHUYECKH
s dextuBabix BOJIIT ¢ BOCII-CP u cerelt Ha ux ocHoBe. B Hacrosiiee Bpems
HanOoJiee MIUPOKO MPUMEHSIOTCS ONTHYECKHWE YCWIIMTEINM Ha OCHOBE BOJIOKHA,
aerupoBanHoro spbuem — EDFA. EDFA o0ecrneunBaroT HENMOCpPEICTBEHHOE
YCUJIEHHE ONTHYECKUX CUTHAJIOB 0€3 UX MPpeo0pa30BaHus B JIEKTPUUECKHUE CUTHAIIBI
U 00paTHO, UX pabOunii MUara3oH JJIMH BOJIH MPAKTHYECKH TOUYHO COOTBETCTBYET
OKHY MPO3PAavyHOCTH KBapIEBOTO ONTHUYECKOIO BOJIOKHA M OCHOBHBIM pabOyuM
muanazoHAM BOCII-CP (C u L guana3zoHbl) U B HAcTOsIIEe BpeMs SIBISIOTCS
HamOosiee KoMMepueckn I(PGEeKTUBHBIM pernieHueM. ONTHYeCKue YCUIUTEH
paboTarOT HE3aBUCUMO OT IPOTOKOJIA CUTHAJIA MJIA METO/1a MOTYJISLIMK ONTHYECKOTO
curHana. Kpome EDFA ycunuteneit Ha ceTsX CBS3M TakkKe TMOIYy4YaroT
pacnpoctpaHeHUE  ycunuTenu, OCHOBaHHbIE Ha SIBIEHUM  BBIHYXKJIEHHOTO
KOMOMHAIMOHHOTO (paMaHOBCKOTr0) paccesinud. [1og00HbIe YCUIUTENN MO3BOJISIOT
TOOUTHCSI HU3KOTO YPOBHSI COOCTBEHHBIX IITYMOB M, KaK MPABUJIO, UCTIOIL3YIOTCS Ha
npoTskeHHbIX OKYVY.

B 3aBucHMMOCTM OT MECTOMOJIOKEHUSI HA PEreHEepPalMOHHOM YYacTKe
ONTUYECKHUIN yCHIIMTENTh MOXKET ObITh KIACCU(PUIIMPOBAH HA YCUIUTENb NEpeIaun —
Oycrep, IMHEWHBIN YCUITUTENb U PEBAPUTENbHBIA YCUIUTEN.

Yceunutenb-0ycTep yCTaHABIMBACTCA HA BBIXOJIE OMTHYECKUX MEPEIATINKOB
TEPMUHAIHLHOTO 000PYA0BaHUS WM 000pYA0BaHUs perenepanui. [ maBHas GyHKIus
yCHIIUTENSI-0ycTepa 3aKII0YaeTCsl B YCUJICHUN MOIIHOCTH ONITUYECKOTO U3TyUYEHHUS,
BBOJMMOI'O B ONTHYECKOE BOJOKHO, YTO IIO3BOJSET YBEJIUYUTH PACCTOSHHE
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nepenaud. TpeOoBaHUS MO LIYMOBBIM XapaKTEpUCTUKAM yCHIUTENA-OycTepa He
BBICOKU. OCHOBHBIE TpeOOBaHUS NMPEABSABISAIOTCS K JUHEHHBIM XapaKTEPUCTUKAM
ycwieHus: MoiHoctu. Kak mpaBwio, ycuwiurtenb-Oycrep pabotaeT B 0o0sactu
MHTEpBaJia HACBIIICHUS YCUJICHHSI [T yBeTndeHHs Kod(duiimeHTa npeoopa3oBaHus
MOIIIHOCTY MCTOYHHKA HAKAYKH K MOIIHOCTH ONTUYECKOIO CUTHAJIA.

JInHENHbIE YCUIIUTENN PACIIONIAraloTCs B IIPEAeIax pereHepaTOpHOM CEeKINU
JUIS  TPSMOTO YCWUJICHHS CHUTHaja. PerenepatopHas ceKimusi MOXET ObITh
CKOH(UTYypUpOBaHa C HECKOJIbKMMH JIMHEHHBIMU YCWIMTEISIMH  COIJIACHO
TEXHUYECKUM TpeOoBaHUsAM. JIMHEHHBIN yCHIIUTENh TPUMEHSETCS 11 KOMITEHCAITH
MOTEPh B ONTUYECKOM BOJIOKHE. B maHHOM ciydae TpeOyetcs, ytoObl EDFA numen
00JIbI1I0€ YCUIIEHHE MaJIbIX CUTHAJIOB M HU3KUN KOAPPUIUEHT LIyMa.

[IpeaBapuTenbHbI  YCWIMTENb  paclojiaraercsa  mepell  ONTHYECKUM
IPUEMHUKOM TEPMHUHAJIBHOTO OOOpYJOBaHMSA WM Ha BBIXOJAE 00OpPYAOBaHUS
pererepauuu. OcHOBHasA (YHKLHS JAHHOTO YCHUJIMTEINS 3aKIHOYAETCS B YCUJICHUU
MaJbIX CUTHAJOB, OCJIA0JICHHBIX BO BPEMsI NIEPEAAUN MO KaHATY, T.€. B YBEIMYECHUH
qyBCTBUTEIBHOCTH ONTUYECKOTO IPUEMHHKA.

5.2 Pacder 3aTyxaHus Ha 3JIEMEHTapPHOM KaOEIbHOM yJ4acTKe

JUtst onpeneneHusl napaMeTpoB ONTUYECKUX YCHIIMTENEW M HACTPOMKE UX B
IPOLECCe MHCTAUISALUN HEOOXOJUMO pacCUMTaTh 3aTyXaHUE Ha 3JIEMEHTapHbIX
KaOENbHBIX y4aCTKaX.

B nannoit pabote pacyeT cyMMapHOTO 3aTyXaHHsI BKJIIOUAeT 3aTyXaHue 0J10Ka
uHTepdeiica onTuyeckux BosokoH FIU, citysxaiero st BBOAa/BbIBOIa CITYKEOHOTO
KaHaJIa HA yCWINTEIbHBIX ITyHKTAX.

[IpousBenute pacuer cymmapHoro 3atyxanus s Bcex OKY no ¢popmyse:
A:;Ky(/l) = a(/l)Laky +an. +an, + 2- Ay, (24)

rae o(A) — kodhPHIHMEHT 3aTyXaHUs ONTHYECKOIO BOJOKHA HA JJIMHE BOJIHBI
A, n1b/xwMm;

Lsky — mpotspkeHHOCTh DKV, KM;

ac — 3aTyXxaHUE Ha CBapHbBIX coeqUHEHUs, 1b;

N¢ — KOJIMYECTBO OMTUYECKUX MY(T;

dp — 3aTyXaHHE Ha ONITUYECKUX Pa3bEMHBIX COCUHEHUSX, 1b;

Np — KOJIMYECTBO ONTUYECKUX Pa3bEMHBIX COCIMHEHH;

Aru — 3aTyxaHue, BHOCUMOE OJIOKOM HHTepdeiica ONTHYECKUX BOJIOKOH
(FIV), ob.

3aryxaHue CBapHBIX COCTUHEHUN B ONTHYECKUX My(Tax Ha MAruCTPaTbHBIX
CeTsX cBsizeit PO HopMupyeTCs ClienyommM 00pa3oMm:
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Ta6muna 11 — Hopmbl Ha 3aTyXxaHue CBapHBIX COCAMHEHUN

JInuHa BOJIHBI, HM 3aryxaHnue, n1b [Ipumeuanue
1550 <0.1 B 100% ciyuaes
<0.05 B 50% ciyuyaes

B pacuerax Oynem uCIONB30BaTh MAaKCHUMaJIbHO JOMYCTUMOE 3HAYEHUE
3aTyXaHHUs 1JI BCEX IJIMH BOJIH.
Pacuer xonmdaectBa ontuyeckux MmydT Ha IKY npousBogutcs o Gopmyiie:
n, = int (ﬂ} -1, (25)
cO
rae Lo, — crpouTenbHas JJMHa ONTUYECKOTO Kalems, KM;
It — okpyriieHne 10 OOJIBIIEro IIEJIOTO.

B kadecTBe THMIOBOM NPOTSIKEHHOCTH CTPOUTENBHOW JUIMHBI MOYHO
NpUHUMATh 4—6 KM.

Hopma 3aryxaHums pa3beMHBIX COEIUHUTENEH cocraBisier a,<0.5 n1b.
KonndecTBO pa3beMHBIX COEAVMHUTENICH MOYKHO IIOJIAraTh PaBHBIM 4 Ha KaXJI0M
OKY, uro coorBerctByeT Toukam mnoakimodeHuss BOCII-CP wmm ontuueckoro
YCUJIMTENS K KPOCCOBOMY 00OPYIOBAHHUIO.

MaxkcuManabpHOE 3aTyXaHue, BHOCHMOE OJIOKOM HHTepdeiica ONTUYECKOro
BoJIOKHA B C-auarnasone, cocrasiset 1.5 nb.

[IpousBenuTe pacyeT 3aTyxaHUsl B ONITHYECKOM TPAKTE HA TPEX JJIMHAX BOJIH
W 3aHecuTe B TabuIty 12.

Tabmuma 12 — 3aryxaaune IKY

YyacTok Asky » 1B

OKVY 1

OKYV 2

5.3 Br10op mapamMeTpoB ONTHYECKOTO YCUITUTENS

Koaddurment ycunenus: onTHYECKOTO YCUIHMTENS JODKEH OBITh BhIOpaH
TaKMM 00pa3oM, 4TOOBI CKOMITCHCHPOBaTh 3aTyxaHue Ha DKV, m B Toxke Bpems,
4TOOBI COOTIOAAINCH TPEOOBAHMS K MAKCUMAIILHOMY YPOBHIO Ha BBIXOJIC YCHIIUTES
1 MUHUMAJIbHOMY U MaKCUMaJbHOMY YPOBHIO Ha BXOJI€ CJICIYIONIETO YCUITUTEIIA.

B nannoit paGore MOXKHO ToyiaraTh 3HaueHUs Kod(dduimeHTa ycuiaeHUs
PUOIM3UTEIIEHO paBHBIMU 3aTyXxaHuto Ha DKV,
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6 Pacuer orHomenusi curHaa / mym Ha BOJIIl ¢ onTHYecKHMH
YCWIUTEISIMU

BaxxubiM pakropoMm nerpananuu ontudeckoro curnana BOJII sBnsercs nrym,
BHOCHUMBIN ONTHYECKUMHU YCHJIATEISIMUA. TakuM 00pa3oM, HEOOXOAMMBIM 3TAIOM
npu pexoHcTpykiuu BOJIIT siBnsieTcst olieHka KauecTBa Nepeiayu MmyTeM KOHTPOJIS
otnomrenus curuan/momexa (OSNR).

HeobOxomumo ompenennts OSNR B TOukax IJIaBHOTO ONTHYECKOTO TpaKTa
MPI-S, MPI-R 1 B KOHTPOJIbHBIX TOUYKaX ONTHYECKUX ycunureneit R u S’ (cm. puc.
1).

Ecnu mymom Oycrepa MOXHO HpeHeOpeub (3aTyXaHUE Ha YCHWJIMTEIHLHOM
y4acTKe HaMHOTO OoJibliie KoddduimenTa ycuieHus 0ycrepa), st pacdeTa MOKHO
WCITOJIB30BATh BEIPAKCHHUE:

OSNR=P, — A, —NF —10Ig(N.,,, )—-101g(h- f - Af_ ), (26)

r7ie Pch— YpOBEHB BBIXOHOW MOITHOCTH OHOTO KaHaja B Touke MPI-S, nbwm;

Nsky — 9UCI0 YCHIUTEIBHBIX yuacTKoB (DKVY);

h — mocrosanas ITnanka;

f — yacToTa, COOTBETCTBYIOIIIAS PACUETHOMY OITHYECKOMY KaHAIYy;

Af,— onTrueckas moioca KaHania;

Afen=12,5T';

Ansky — CyMMapHOe 3aTyxaHue Ha yculuTelbHoM ydacTtke (OKVY).

Bennuuna Afe, BeIOMpaeTcst TakuM 00pa3oM, YTOOBI IS 3aJaHHON CKOPOCTH
neperay HE MPOUCXOJUIIO HMCKAXEHWM BCIEICTBHE HAJNOXKEHUS ONTHYECKUX
CIIEKTPOB  COCEIHMX KaHAJOB WM  BCJCACTBUE OrPAaHUYECHHUSI  CIIEKTpa
MOJTyJIUPOBAHHOTO ONTUYECKOro curHaia. [Tpu yacrotHom miane ¢ marom 100 I'T,
COIJIACHO PEKOMEHIAIlUM, KaHAI C JJAHOMW BOJIHBI 1550 HM JIOJDKEH
xapakTepu3oBaThcs mojiocoi 0,1 HM, uto cooTBeTcTBYeT mosioce Afen~ 12,5 I'T. B
ATOM Cllyyae:

10lg (h* f* Afgy) = 101g (6,628%10°% *193,1*12,5%10°%10%) = - 58 1B. (27)

B pacuerax B kauecTBe Ansky BBIOMpaiTE MaKCHUMalbHbIE 3HAYCHUS IS
COOTBETCTBYIOIIUX JUTHH BOJIH U3 TaOIuIBl 12, a mmym-dakrop ycunurens NF = 5.5
1b. MoIIIHOCTh ONTUYECKOTO KaHaia JiJisi pacyeToOB ONPEICIIUTE B BUJIC:

P, =0.5*n,0bm (28)

rjae n — nociensss mudpa |D kapTol.
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Taxum 00pa3oM, NpOU3BEIUTE pacyeThl HAa TPeX JUIMHAX BOJH JJISI CAMOIO
XYJIIEro ciayyas — C MAKCUMaJIbHBIM 3HaueHueM 3aTtyxanus Ha OKYVY.

OTHOIICHUSI ONTUYECKUX CUTHAI / MIyM B KaKJIOM ONTHYECKOM KaHaje B
toukax MPI-S u MPI-R nnst pa3nuyHbIXx KOJOB MPUMEHEHHS B 3aBUCHMOCTH OT
MakcuMaibHoro yucia KV (X) aomkHbI ObITh HE MeHee, 1b:

19 + X +10lgx — B TouKe MPI-S: (29)

X
19+ x-k+10lg— — -R.
+ +101g ol BTOuKe MPI-R (30)

[Ipumedanue: kK — MOPSAAKOBBIA HOMEp JuHerHoro OVY.
CpaBHuTe TOJydeHHbIE 3HAUeHUs] ¢ HopMaMmu 11t Touku MPI-R. Cuenaiite
BBIBOJI O KAYECTBE CUTHAJIA.

7 Pacuyer HAKOILUICHHOH MOJISAPU3ALUOHHON MOAOBOH AU CIIEPCUU

Ha BOJIII ¢ xommeHcamueid XpoMaTHYeCKOW IMCIEPCUM IPU CKOPOCTH
nepenaun 10 I'OuT/c M BhIlIe OrpaHUYMBAIOIIUM (DAaKTOPOM MOMKET OKa3aThCs
nojsipu3anionHas Mozgoas aucnepcust (IIMI).

Asnenne IIMJ]  oOycmoBmeHo TeM  (akKTOM, UYTO  BCJICJICTBHUE
JIBYJIYYETIPEJIOMJICHUSI,  BBI3BAHHOTO  BHYTPEHHHMH  HEOAHOPOJHOCTSIMH U
BHEIIHUMHU BO3JICUCTBUSIMH, OCHOBHYK Moay pacnpoctpanenus HE11 mMoxHO
IIPEJICTABUTH B BUJIE JIBYX JIMHEMHO MOJSPU30BAHHBIX MOJI C NEPIIEHAUKYJISIPHBIMU
JIpyT IpyTy NoJisipu3anusiMu. BeiiencTrrue pa3nuuuns noka3aTesie NpeJoMICHUS TS
KOKJOTO COCTOSHUSL TIOJIAPU3AIMKM JIMHEHHO TMOJISIpU30BaHHBIE MOJABI OyayT
pacnpoctpadsaThes B OB ¢ pa3In4yHbIMU TPYNIIOBBIMU CKOPOCTAMU. DTO NPUBOAUT K
TOMY, YTO HMMIIYJbChl C JABYMSI OPTOrOHAJIbHBIMHU MOJISIPU3ALMUAMHU TPUXOIAT K
MPUEMHUKY C HEKOTOPOW 3aJIep)KKOM, nanee Ha (HOTONPUEMHUKE BBIBOJIUTCSA
MOIIHOCTh, COOTBETCTBYIOIIAsI CYMME JABYX MOJigpU3aluil. B utore nauTerbHOCTh
UCITyJIbCA YIIUPSETCS U HAOII0IaeTCs SIBJICHUE MEKCUMBOJIBHOU HHTEp(EpEeHIINN U
yBenudeHne kodduimenta omudok BER.

Ha perenepanrionHom yuactke ocHOBHOW Bkiaa B [IMJ[ OyayT BHOCUTH
TEJICKOMMYHUKAIIHOHHOE BOJIOKHO ¥ MOJAYJIA KOMIIEHCALIUU JUCIIEPCUMU.

Paccuuraiitte  Bkmag B cymmapHoe  [IMJI, xotropoe  BHOCHUT
TEJICKOMMYHUKAIITMOHHOE ONTUYECKOE BOJIOKHO:

PMDOB = \/ZS: (DPMD,i IRV L3[(Y,i )2 . (31)

i=1

Paccuurante Bkmag B cymmapHoe [IMJI, koropoe BHOCAT MOIyIH
KOMIIEHCALUH TUCTIEPCHH:

NDCM
PMD,. = \/ > PMD?bcm,i (32)

i=1
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riae PMDpcm — nosisipu3aliionHasi MoJIoBasi AUCIIEPCUST MOYJISI KOMITEHCAIIMU
JTUCTIEPCHH, OTIpenesisieMast U3 TaOIuIls §;
Npcm — KOJTHYECTBO YCTAaHOBJCHHBIX MOJIyJIeH KOMIICHCAIIUU JTUCTICPCHH.

Pacuer cymMmmapHON HaKOIUIEHHOW MOJISPU3ALMOHHON MOJOBOW TUCIIEPCUN HA
pereHepaloHHOM YYacTKe MPOU3BOIUTCS 10 PopMyJie:

PMD,,, =~/PMD?0s + PMD?oc . (33)

Honyctumoe 3Hauenue [IM/I, HakoIJIEeHHOE Ha pereHepalioHHOM YYacTKe,
coctasisieT 10% ot nuTenbHOCTH OUTOBOrO HHTEpBaja. PaccunTaiiTe MakCUMaibHO
JIOTyCTUMOE 3HaYE€HHE ISl CBOEH CKOPOCTH Iepeayu 1o Gopmyie:

PMDppax =0,1/B, (34)

rae B — ckopocts nepenaun, Out/c.

CpaBuute ¢ pesynbTatamu paciera PMDpy 1 chenaiite BBIBOZBI 0O
paboTOCIOCOOHOCTH CUCTEM TEPEAAUN.
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